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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero oOlmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON porpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONH paboueir mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTEeIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3CH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIMUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIeil
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEACTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3yuenue kypca (u3MKA YriayOJnEHHOrO YpOBHS IO3BOJISIET PEATM30BATh
3aJja4l MPOPEeCCUOHANBHON OPUEHTAIMH, HAPABJICHO HA CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEW Ka)AbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAWMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHUpyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHUsS: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriIyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolIUXCsl, OCBOMBIIMX
nporpaMmy 1o Gpu3nKe Ha YpOBHE CpeaHETO 00111ero o0pa3oBaHus Ha YrTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[Tporpamma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca PU3UKU Ha yTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

conieprkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsl COCTABJICHHS CBOMX PabovMX MpoTrpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
IPEIOCTaBIsAET BO3MOXKHOCTU IS peaju3alid pa3IUYHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIIyOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIEp KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUsI HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpPOBAHNE YMEHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPY BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKN Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pAA e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeANoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX AKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke O0CYX IACHHS
po6JieM palOHAIBHOTO IPUPOOIONIB30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl 1O (PU3UKE AOKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHMYECKOTO 3KCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3annu GU3NYeCKOro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccoB, OO mocie MEPBOTO U BTOPOTO
MOJIYTOUH B KaXKIOM M3 dTUX KjaccoB. BTopoii cmoco6 — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia €3 MOIIAroBOM HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M IMpakTUKyMa IpPEJCTaBICHAa €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YUYEHHUYECKUX MPAKTHUYECKUX PabOT OCYLIECTBIISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAs U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHMUST W OCHamleHusi kabunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIENOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, MO3BOJISIOUINE IPUMEHATh U3YyUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK U HUHTETpUpys
IPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBICHEHHE/NPEICKa3aHue NPOTEeKaHUus (U3MUYECKUX
SIBJICHUN U MPOLECCOB B OKPYXAIOUIEH >KU3HU, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEH JIJIsl CUTyalluK MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kypc Gu3uku yriryoa€HHOro ypoBHs Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pu3nKe y4aeHU4eCKux
OMBITOB, TAOOPATOPHBIX Pa0OT U PabOT MPAKTHKyMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B INporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHHUA H  TIPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000pynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 0O€CledrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydamlomuxcs. TemaTHuecKue KOMIUIEKTbI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIOJIb30BaHNUN aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe UWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA M (OPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOAU (PUIMKU I PA3BUTHSA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIIEeIyIOMMX 3a1a4 B
npouecce U3y4eHus Kypca GU3NKH Ha YPOBHE CPEIHET0 00I11ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (HU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(GopMUpOBaHKE YMEHUHN IPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUS] PA3IMYHbIX 33/]1a4 C ABHO 33JJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/adyd, B TOM 4YHMCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPENy;

OBJIAJICHAE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauud HHPOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHHE YCJIOBHM [JIsl pa3BUTUSL YMEHHMU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIILHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENFHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHMsl BBIOMpaeTcss OOYyYaIOIIMMUCS, TUIAHUPYIOUIUMH TMPOJOJKEHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (PU3HKO-TEXHHUECKOTO TIPOQHIISL.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemeiii B mporpamMmMe 1o (¢U3MKE TMepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP
NPOBEJCHHUS JIA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

dusnka — pyHaaMeHTaabHas HayKa o npupoje. HaydHslii MeTos mo3HaHUs U
METO/IbI HCCIICIOBaHUS (PU3NUECKUX SBJICHUM.

DKCIIEpUMEHT M TEOpHs B Mpollecce IMO3HaHUs Npupojabl. HabmroneHue u
IKCIIEPUMEHT B (PU3HKE.

Croco6b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
HU3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTYUKOBHIC CHCTEMBI ).

[TorpemHocT  W3MEpeHMM  (PUBMYECKUX  BEJIUYMH  (aOCONIOTHAs M
OTHOCHUTEJIbHA).

MopenupoBanue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHDKEHUS B LIENU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢uszuke. [Ipumepsl nzmepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3aJ]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CoxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmaneHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTEpUAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoicTBa M TEXHOJOTMUYECKHUE MPOLIECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

WntrocTpanuys npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH JIBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN JIBUKEHUS OJHOTIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKCHHS C LENBI0 ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHT0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANIBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA U
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yyeHue IBHKEHHUS Tella M0 OKPY)KHOCTH C IOCTOSIHHOW IO MOZIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOocuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUYETA (OMpEIEIeHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO M I€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoil MUpOTHI. J[BrKeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUla TPEHUSI TOKOSI.
Koaddurment tpenuss. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMI OTHOCUTENIBHOCTH.

KaueHne nByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPHUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIILHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3AaUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJT TIPU JABMKEHUHM OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBUKEHHS Opycka Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomMeHT ummynbca MaTrepuanbHOM TOUKHM. [IpeacraBienue O coxpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOW TOUKHU.



[loTeHnManbHble W HENOTEHUUANbHbIE CwWibl. [loTeHuuanbHas >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABUTAIIMOHHOM TOJIe OJHOPOAHOrO Iapa (BHyTpH U BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymuM [ UACanbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KMHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM TMOTEHLIHAIbHOW SHEPruil MpH
JIEWCTBUU Ha TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

N3mepeHne nMmyJsibca Tela o TOpMO3HOMY MYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTHU CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne cOXpaHEeHUs] UMITYJIbCA MIPU YIIPYTOM B3aWMOICCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CHIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uka 1 TepMOJUHAMUKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrkeHue. XapakTep JBHKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BelIECTBA. MoJaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3pb  MEXIOy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOU SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YACTHII.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKoCTEN.

Mogens onbita lITepHa.

[IputsxeHre MOJIEKyJI.

Mojenu KpUCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOpsSYei U XOJIOIHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHJOBAHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKOW CUCTEMbl. BHelHre U BHyTpeHHHUE napaMeTpsl. 1lapameTpel
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpoU3BOJIbHAS — PeJIaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa n BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTpAlWs YaCTHIL], BHICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH YHEPTUU OJHOATOMHOTO MJICAIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaua  Kak  cnocod  M3MEHEHMs  BHYTPEHHEH  3HEpruu
TEPMOJUHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TennoéMKOCTh Tena. YaelnbHas W MOJISIpHasd
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tormBa. Pacuér KoauuecTtBa TEIIOTHI MpH Teruionepenade. Ilonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 0oJiee XOIOAHOrO Tella K 6ojiee HarpeToMy 0e3 KOMIIEHCAlUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX TPOIECCOB.

[Tpuniumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuuecKue yCTpONCTBa M TEXHOJOTMYECKUE MPOLIECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOca, yTHIIM3alKs OMOOPTraHUYECKOTO TOILIMBA JIJIs
BBIPA0OTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrotepHbie MOJENN TETIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOro mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTHUM MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPbl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefpHas TerioTa
napooOpa3oBaHusl.

HacelllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIEPATYPhl, UX HE3ABUCUMOCTD OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u aMopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. [lmaBneHne W Kpuctaimzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JUHEHHOE
pacumpenre. AHTapMOHHU3M TEIUJIOBBIX KOJIEOaHUM YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OIaxX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanusspusie sBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kunenue npu noHM>X€HHOM JTaBJICHUM.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie saBiaeHUs.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanye HarpeBaHus U MJIaBIEHUS KPUCTANINYECKOIO BEIIECTBA.

Bunasr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenrie aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3anus Tea W €€ MPOSBICHUA. OJJNEKTpUYECKMU 3apsan. /[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHUKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

DIIEKTpUYECKOE o€, Ero AeNCTBUE HA JIIEKTPUUYECKUE 3apsiIbI.

Hampsok€HHocTh  anekTpuueckoro  moiis.  [IpoOHbiid  3apsa.  Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas sSHEpPrus 3apsjia B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHUHUANOB JUI 3JEKTPOCTATHMUECKOro mojs (Kak OJHOPOAHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLy AJAEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsinaa. Ilosne paBHOMEepHO 3apsbkeHHOUM cdepnl. Ilone
PaBHOMEPHO 3apsHKEHHOTo No 00béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[TpOBOJIHUKH B 3JIEKTPOCTATUYECKOM MOJIe. Y CIIOBUE PABHOBECHS 3apsi/IOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Husnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHIeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTtatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

O1eHKa cUj B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HaGmronenue npeBpaiiieHrs SHEPrUH 3apsHKEHHOTO0 KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LENN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIbHOM COECMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwtil 31eKmMpuiecKuili mok.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. MCcTOYHUKH
toka. Hanpsokenne U n O/1C é&.

3akod OMa JJ1sl yyacTKa [eMu.

DNEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJIWHBI M TUIOMIAJM TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TerioBasi MOIIHOCTb, BbIAEIsiEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

DIeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOINO/, TAIbBAaHUKA, paUHUPOBAHUE ME/IH, BhITIIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOIUMOCTH METAJNIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKYU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHBIX TMIOoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlerax «YUECHUYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yriayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTEeMaTHKH,
Ounonoruu, XMMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnule noHAmMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3nanuA: SBIEHUE, HAYYHBIH (akT, rumnoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBas 1a00paToOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIKUU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAs Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKUE KPUCTAJIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPECHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
NOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIe JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMmKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopena.

MarunuTtHoe nose B BeuiecTBe. @eppoMarHeTUKy, napa- u AMaMarHeTUKy.



TexHuueckue YCTpOﬁCTBa H TCXHOJOIHYCCKUC TIPOLCCChI: IPHUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa 7uHHWA  WMHOYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuita Ammnepa.

JeiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBneHue DNEKTPOMArHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3aKoH dJIEKTpOMarHUTHOWM uHAYKuuM Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B LE€NM IOCTOSSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIIMOHHA
Me€4Yb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU HU3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe OMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. llepumon Manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxarouux konebanusx. BeiHyxaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHruuecKue yCTpOHUCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHMI OT COTPOTHBIICHHUS.

UccnenoBanre koyiebaHWM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIESHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0€ KoJeOaHUl Ha yIpyroM MOJBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbupiii KoHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJIOaHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOJACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUS.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopA.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIETH TEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCHENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npAKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre nmepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, HUHTephEepeHLUs H
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBolCTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYeCcKHue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEAMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Ten0 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnrepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHHWE JJIMH BOJIH MPH MIEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHKas nH3a. DOKyCHOE pacCTOsIHUE
Y ONTUYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoenne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTs. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HWCTOYHUKH.
VYcnoBus HaAOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOCHUS
IJIABHBIX ~MAakCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKLIMOHHBIN ammapaT, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozeslb CBETOBOJA.

HccnenoBanne Xoja CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habnronenne nudpakimoHHOTO CIEKTpa.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, uHTepYEepeHInn 1 OJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTephepeHIINN JIa3ePHOTO U3JIYyYCHUS HA IBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3znen 6. OCHOBBI CIeHIHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaibHON
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpaszoBanusi  JlopeHria.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHLCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIyJbCa W DHEPIUM  PEISATUBUCTCKUX 4YacTll (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHocTh). OmnbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca yactuibl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEN
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEITHETO (poTodpdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosiHHoM [l1anka Ha ocHOBe HccliienoBanus pororddekra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MpH Mepexoie aToma ¢
OJIHOT'O YPOBHSI DHEPTUHU HA JIPYTOMH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CIeKTpa pa3peKeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3Msbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT Macchl sapa.

SAnepHsbie peakuuu. Jlenenue u cunres saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpalyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEeHTaJIbHbIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Mmoaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHasi akTUBHOCTb. MIicTouHuk sHeprun CostHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HebGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIs1 OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIN (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  HU3MEPEHUM, HCCIEIOBAaHUM  3aBUCUMOCTEMN
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus COACpKaHUs pa3ieNioB Kypca «MexaHuKay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teoprun B POPMHUPOBAHUU MPECTABICHUIN
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMU MAaTeMaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MvecKkas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpHI M WX NMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoauble 3neMeHTapHBIX (yHKuMd. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
oTpeJIeNIeHHE TUIONIAIN TIIOCKUX PUTYp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKU TPH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IpUPOJE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOM, TreHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JIMHUY 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, JIepHasi SHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBJICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAUEHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO IOBE/ICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B EATEIBHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAA OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATH OCO3ZHAHHBIM
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXkaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
Bba3oBnie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMynHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMST B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHusT 3a1ad  (pU3NIeCcKOro
coAep KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH II0 TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M AKTyaJW3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCHUTh 3HaHHMSA TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, pPecypcocOepekeHus, IpPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBIATh OOIlEHHEe Ha YpokKax (HU3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT N0 pa3pabOTAHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpakeHHe, ObITh HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBHS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM paboThl ¢ yYETOM UMEIOUIUXCSA
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEIOUYTEHHI;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JAaBaTb OLICHKY HOBBIM CUTYAIIUAM, BHOCUTb KOPPCKTUBLI B JCATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH JJI OLIEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HMX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTBl JAPYTUX MPH aHaIU3€ PEe3yIbTaTOB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B npornecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAOIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOIIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHAMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJECHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSABIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIliexy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE JI€MCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPauMBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJb (GU3UKA B OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOM Teopum — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK ¥ TEPMOJMHAMUKHU, POJib (DU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(siBJIEHMI): MHEpLMATIbHAS cUCTEMa OTCcuéTa, abCONIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYyIIPyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCaNIbHBIN ra3, TOUEYHBIN 3aps/l, OHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarh yclIOBUA (TpaHULbI, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3aKkOHbl HploTOHA, mpUHIMI OTHOCUTENBbHOCTH ['amwiies, 3akoH
BCEMUPHOTO TATOTEHHUsI, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Tena), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3zoBaHuil ['amumies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3YS
ocHOBHble moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJAMHAMHUKHN (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOW HSHEPruer TEIJIOBOTO JBUKECHUS W KOHLEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUuel TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpPalUHUEed MOJIEKYJI W €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHAMM3UPOBATh M OOBSACHATH DJEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3bIBasl yCJIOBHUsS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa i ydacTka
UeNyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 371€KTpoIu3a);

OMKCHIBATh (DU3UYECKUE TIPOIECCHl M SBJICHUS, WCIONB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKas YHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHS, MOIIHOCTh, JHEPTHS
B3aMMOJICUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIPYTOit
nedopManuy mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACANIbHOIO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAMPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh IOTEHIIMAJIOB, JIEKTPOJBUXKYIAs
cuia, Cujia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBIEHHME  y4YacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPHUCTAJUIM3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, IKBUIIOTEHINAIBHOCTh MIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJTYYEHHOW 3aBUCHMOCTHU
bu3ndecKkux BEIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
HCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3b;

coOJTI01aTh MpaBMIa 6€30MacHOTO TPY/la MPU MPOBEICHUN UCCIIEI0BAHUM B
paMkKax  y4eOHOrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
UCCIIENOBATENbCKON M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPOKUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MUecKO MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUYECKUX METOJIOB PEUICHHS 3a/aady,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUS 3HAHUU U3
pPa3HBIX pa3leioB Kypca (PU3NKHU, a TaKXKEe MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKIACHHUM C OITIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTETBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCSKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHFHOM
MPUPOAONIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM [JI1 JAJbHEUIIEro Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UIECKOTO
CONIEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HMCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOHMCKa, MepepaboTKh M MPEabsSBICHUS y4eOHOU H
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXIOrO W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIATHE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMHH B NIPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUU — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCIOBUS NPUMEHUMOCTH MOJIENeH (U3NUECKUX Tel U MPOLECCOB
(s1BJI€HMIT): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJICOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBIMI
PYKUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOT0 sipa 1
KBAHTOBOM MOJICJIU CBETA;

pa3iauuaTh yCIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NEKTPOMArHUTHOM  WMHAyKuuW, npaBuino Jlenma, cBasp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUSA, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OUWHINTEHHA IS
dboTorddexra, mepBuiit 1 BTOpoi nmocTynatsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAaHEHHUS 3aps0BOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajua);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3YS BEIUYUHBL:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYILNAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYILAS CUJIAa CAMOMHIYKLUMH, 3HEPrusi MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MIOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAasI MHAYKIUS, CAMOMHIYKIINS, pe30HAHC, HHTep(EepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl aep,
ramma-u3naydeHue saep, pu3ndecKre MPUHITUIBI CIEKTPATBHOTO aHaTu3a U
paboTHI J1a3epa;

ONpENENATh HANpaBiICHUE HMHIYKUUM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHue, CO31aBaeMO€ MIIOCKUM 3€pKaJiOM, TOHKOM JTHH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHaliM3a W OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJAaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOM;
MPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUN, TPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3nUeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3MYECKUX BEIMYHUH, MPU OTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: INIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
THITOTE3bI;

ONHUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUN;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia IIPH MPOBEICHUH UCCIICIOBAaHUHN B
paMKax  y4eOHOro  SKCIIEpUMEHTA, NpakTUKymMa W y4eOHo-
HCCIIEIOBATEIIbCKOM M TPOEKTHOM JIESITETbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEITLHBIX YCTPOKCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYeCKOM MOJICNIbI0: Ha OCHOBAaHWM aHaJIM3a YCJIOBUS BBIOUPATh
dbuznyeckre MojJeNd, OTBEYallre TpeOOBaHUSAM 3a7adyu, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpHUit
IpU  WCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJIUTH PaCYEThl HA OCHOBAaHWM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEIICHUS C YYETOM MOJYYECHHBIX
pE3yJIbTATOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUsS 3HAHUU U3
pa3HBIX pa3zesoB Kypca (GU3HKU, a TAK)KE MHTErpaIluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJa: BBICTPAUBATh JOTHYECKYIO
IIETIOYKY PaCCy X JICHHUI C ONTOPOM HA U3yYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSCHEHHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHUYCCKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
JEATEIIbHOCTH YEeJIOBEKa, CBSI3aHHOM ¢ (U3MYCCKUMH IIPOIECCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATIEHOM
MIPUPOJIOTIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKH M TEXHOJIOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

MPUMEHSTh Pa3udHbIe CIOCOObI PaboThl ¢ MHpOpMANUEH (PU3UIECKOTO
COJIEp)KaHMSI C HCIIOJB30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbsBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykro  HH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PA00Ty IPYIIIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJOro U3
YYaCTHUKOB TPYIIIbI B pEHICHUE pacCMaTpUBaEMOi poOIeMbl;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTposabHbie
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblii MeTO MO3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10 1
2.3 CraTtuka TBEpOTO TeNa 5 1
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenioBble MAITUHBI 20 1
33 Arperatsble cocTosiHUS BemecTBa. da3oBbie 14 1
’ TIEPEXO/IbI
Hroro no pazneny 49
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 1




4.3 | Toku B pa3IMuHbIX Cpeaax 6
Uroro no pazaeny 54
Paznen 5. PUSHUECKUMN MPAKTUKYM

5.1 Pu3n4eCcKu NPAKTUKYM 16
Hroro mo pazaeny 16
Pe3epBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170




11 KJIACC

KoanuectBo yacos
HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (UG pPOBHbIE)
Ne n/m KonTposbHbie
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoiaeOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
’3 MexaHu4YecKHe U SJIEKTPOMArHUTHbHIC 10 |
BOJTHBI
2.4 Onruka 25 1
Uroro no pazaeny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBrel CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayann3m 15
4.2 ®dusnka aToma 5
43 ®du3rKa aTOMHOTO Si7Jpa U dJIEMEHTaPHBIX 5
' YaCTHIL




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 ‘ DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

12
Hroro no pasneny 12
Paznen 6. PUSHUECKUN MPAKTUKYM
6.1 ‘ Pu3n4eCcKuil NPAKTUKYM 16
Utoro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne ni/n

Tema ypoka

Ouzrka — pyHIaMeHTalbHas HAyKa O
npupojie

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

HayuHblii METOT TO3HAHUS] U METOBI
HCCIICI0BaHMS (PU3HYCCKUX SIBJICHHUI

DKCIEPUMEHT U TEOPHS B MPOIIECCE
no3Hanus npupoasl. Habmonenne u
OKCIIEPUMEHT B (PU3UKE

CniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH

AOCOIIIOTHAA ¥ OTHOCUTEIIbHAS
MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX
BEJINYUH

MopnenupoBanue B ¢pusuke. Posb u mecto
¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

Mexannyeckoe apmxenue. Cucrema
orcuera. OTHOCUTEIBHOCTE MEXAHHYECKOTO
newkeHus. [Ipsmast u oOpatHast 3a1a9n
MCXaHHUKHN

Panuyc-BekTOp MarepralbHON TOUKH, €TO
MPOEKIIMU Ha OCU KoopAuHAT. Tpaektopus.




ITepememienue. Cxkopoctsb. X npoekiuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnii U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABVIKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

['padmyeckoe onricanue NPsIMOIUHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHue. Y CKopeHue
CBOOOIHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonnHeiiHoe nBrxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U IMHEHAs
ckopocts. [lepnoa u wacrora.
LlenTpoCcTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

IIepsriit 3axk0H HproToHa. MHEpLMaibHbIE
cucremsl orcuéra. [IpuHnun




OTHOCUTENIBHOCTH ['annnes.
HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH Hrrotona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEHNE 3akoHOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN 1
MHEPTHOU Macchl

” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BubI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIPOTUBIIEHUSI CPE/IBI

26 HaBnenue. 'napocratndeckoe JaBJICHHE.
Cwia Apxumena
AGCOIOTHO TBEPIOE TEJIO.

27 [TocTynarenbHOe U BpaliaTeibHOE
JIBUKEHUE TBEPJOTO Tella

)3 MOMEHT CUJIbl OTHOCHTEIIBHO OCH

BpalcHU. IIneuo cuabl




29

30

CrnosxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cnoBus
paBHOBECHS TBEPAOro Tena. Buapl
paBHOBeCHUS

Penrtenue 3anau

31

KonTtponbHas padora no teme "/lunamuka.
Craruxka TBepaoro tena'

32

33

34

35

HNMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LleHTp Mace
CUCTEMbI MaTepUaIbHBIX TOUEK. Teopema o
JBUKEHUU LIEHTPA Macc

MMIynibC CUIIBI U N3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

MoMEeHT nMITyJIbca MaTEPUAIbHON TOUKH.
[IpencraBieHne 0 COXpaHEHUN MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

Pemenue 3agaa

36

37

38

PaGora cuibl Ha ManoM U Ha KOHEUHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBICHUE padOTHI CUIIBl. MOIIIHOCTH
CHJIbI

Kunernueckas sueprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTUH
MaTepHaIbHOU TOUKH
[loTeHuManpHpIe U HEMOTEHIUAJIBHBIE

cuibl. IloTeHInanpHas SHEPTIHs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTb




Tperbsa kocMuyeckast cKopocTb. CBs3b
pabOThl HENOTEHIIMAIBHBIX CHJI C

39 M3MEHEHHUEM MEXaHUYECKOM dHEprun
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIrUn
Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasuenue bepHyu 118 uieanbHOU
KUJIKOCTH

A1 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

Pa3BuTue npencraBieHuid 0 Ipupoe

42 ter1oTel. OcHoBHBIE noioxkenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPAbIX TeJN. XapaKkTep ABUKEHUS U
B3aUMO/ICCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 W neanbuplii Ta3. I'a30BbIe 3aKOHBI

43 VYpaBuenue Menneneesa-Knaneiipona.
Pemenue 3agau

49 AOcomroTHas TeMiiepaTypa. 3aKoH

HanbroHa




50

51

H3omporeccsl B ueaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
['paduyeckoe mpencraBieHue

U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

54

OcHoBHoe ypaBHenne MKT

Penrtenue 3anau

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHYECKOW CUCTEMBI CO CPEIHEH
KUHETHYECKOW YHEPTUEH MMOCTYIATEIbHOTO
TEIUIOBOTO JIBIKCHHSI €€ YaCTHI

55

O0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

56

57

58

59

KonTponbnas pabota nmo teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMbl Kak CpeIHUE
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBosibHas penakcauus T/]
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp naeaabHOro ra3a B

TEpMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN




60

61

62

VYpaBuenue MenaeneeBa-Knanelipona u
BBIPXKEHHE JIJIS1 BHYTPEHHEH SHEPruu

Bripaxkenue aJisi BHyTpeHHEUW SHEpruu
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBazucTtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI

OnemenTapHas paboTa B TEpMOIMHAMHUKE.

Breraucnenne pabotsl 1o rpaduky mnporecca
Ha pV-auarpamme

63

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
CoBepIIEHHS pabOTHI

64

65

66

KouBek1usi, TenionpoBoaHOCTb,
U3Iy4eHUe

KonunyectBo Temnorsl. TemnoéMKoCTh Tena.
VY nenbHas u MOJIIpHAst TEMJI0EMKOCTH
BELIECTBA. ¥ JieNIbHAs TEIUIOTa CTOPAHUS
TOIJINBA

Pacuér xonmyecTBa TEIIIOTHI ITpU
Temionepeaye

67

68

69

[Tonsarue 06 annadbaTHOM TIpoliecce.
[IepBblii 3aKOH TEPMOJUHAMUKHI

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHeW sHepruu T/1
CHUCTEMBI

BTOpOﬁ 3aKOH TCpPMOJUHAMUKHU IJISA
PaBHOBCECHBIX U HCPABHOBCCHLIX




70

npoueccoB. HeoOpatuMocTs mpupoIHbIX
IIPOLIECCOB

HpI/IHHI/IHBI HCﬁCTBHH TCIIJIOBBIX MAIIIUH.
KT

71

72

73

MakcumanbsHoe 3Hauenue KITJ. T{uxn
Kapno

Penrtenue 3anau

DKOJOTUYECKHE aCTICKTHI NCIIOJIb30BAHMS
TEIUIOBBIX JABHUraresen. TemnoBoe
3arpsA3HEHUE OKPYXKAIOLEH Cpebl

74

75

76

Pemenne 3amau

O000111eHNEe U cUCTEMATH3alls 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MalluHb"

KoHTpoinbHas pabora 1o Teme
"Tepmonunamuka. TeniaoBble MalIUHbL"

77

[TapooOpa3zoBanue u KOHICHCAIIHSL.
Hcnapenue u kutieHue. Y aenbHas TeIoTa
napooOpa3oBaHus

78

HaceimeHHbIe 1 HEHACBHIIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

79

BnaxxnocTs Bo3myxa. AGCoMOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH




80

81

Penrtenue 3anau

TBépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

82

83

84

85

[InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa riasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmariuii

TemoBoe paciivpeHue KuaKOCTel u
TBEPABIX Tel. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa
[IpeobpazoBanue sHeprun B (ha30BBIX
nepexoiax

86
87

YpaBHeHUE TEIJIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanuspHbie
saBJeHUA. /aBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlannaca

89

90

91

0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBble IEPEXOABI"

KonTpomnpHas pabota mo Teme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOBI"

DneKTpu3anus Tei U €€ MpOosiBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna




OJICKTPHUYCCKUX 3apsaa0B. HpOBOZ[HI/IKI/I,
JAUDJICKTPHUKU U ITOJIYIIPOBOAHUKU

DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.

92 3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia
93 B3anmopernicTeue 3apsanoB. Touyeynsle
3apsiibl. 3akoH Kymona
94 Pemenue 3amau
95 Dnektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPSIIbI
Hanpssk€HHOCTB AIEKTPUYECKOTO TOJIA.
9% [IpoOHnelii 3apsa. JIunum HanpsKEHHOCTH
ayIeKTprudecKkoro nosst. OqHOpPOIHOE
AIIEKTPUYECKOE 110JIE
[ToTeHInaTbHOCTh AIEKTPOCTATUYECKOTO
97 noJist. Pa3HOCTh MOTEHIIMATIOB U
HaIpsHKEHUE
[ToreHuuanpHast SHEPTU 3apsia B
98 3JeKTpocTaThueckoM mnose. [lorenunan
3JIEKTPOCTATUYECKOTO MOJIs
CBs13b HANPSHKEHHOCTH TIOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO
oSt
100 [IpuHIIUTT CyMePIIO3UITNH DIIEKTPUUECKHIX
oJIen
101 Pemienue 3agaa
102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO

3apsHKEHHOMN cdepsl




[Tosie paBHOMEPHO 3apsHKEHHOTO O

103 00Bpémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
YcioBue paBHOBeCHS 3apsi0B

105 JM3IeKTpUKY U TTOJIYITPOBOTHUKH B
ANEKTPOCTATUUECKOM I10JI€
Konpnencarop. DnekTpoéMKOCTh

106 KOH/JIEHCATOpa. DIIEKTPOEMKOCTD IJTIOCKOTO
KOHJIEHCATOpa

107 [TapannensHOE COeIMHEHUE KOH/IEHCATOPOB

108 ITocnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenue 3agau

11 JIBr>keHue 3apsKEHHOW YaCTHUIIbI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "DnekTpuyeckoe nosue"

114 KonTponbHas pabota mo Teme
"DnexkTpuueckoe mosie"
Cuia Toka. [locTosiHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS MIOCTOSIHHOTO
ANEKTPUUECKOTO TOKA

116 Hctounuku Toka. Hanpspkenue u 31C

17 3akoH OMa JJis yyacTKa LEeMH.

SJ'ICKTpI/ILICCKOC COIIPOTUBJICHUC




3aBUCHUMOCTh COIIPOTUBJICHHUA

118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €ro JIJIMHBI U 1
TJIOIA/IU TIOTIEPEYHOTO CEUCHUS

119 VY aenpHOE CONPOTUBIICHHUE BELIECTBA. |
Pentenue 3anau

120 [TocnenoBarenvHOE, MapaiesibHOE, |
CMEIIaHHOE COETMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX |
neneii. [Ipasuna Kupxroga

122 Permenue 3agau 1

123 Pabota snekTpuueckoro Toka. 3akoH |
Hxoyns —Jlenua

124 Perenue 3agau 1
MOILIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TemnoBass MOIIHOCTh, BhIACIIEMAas Ha 1
pesucrope

126 Pemenue 3amau 1

127 O/1C n BHyTpEHHEE CONPOTUBIICHUE |
HMCTOYHUKA TOKA

128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) |
AIEKTPUYECKOMN LT

129 Pemenue 3amau 1

130 MomHoCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 KonpaeHncarop B 1ienu nocTOsIHHOTO TOKa 1

133 Pemenue 3agau 1




Pentenue 3amaud mo teMe "I1ocTOSHHBIH

134 . |
IIEKTPUYECKHUI TOK

135 Penrenue 3amaud mo treMe "IlocTOAHHBINI
3IIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUUYECKUH TOK"

137 O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
teMme "[loCcTOsHHBIN 3neKTpUUecKuid ToK"

138 KonTponbhas pabota no Teme
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyuecKas MPOBOJUMOCTb PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIax.
CBepXImpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI
@Dapanes s JIEKTPOIU3a

141 DneKTpuYecKui Tok B razax. [lnasma

142 DNEeKTPUUECKUI TOK B BaKyyMe.
Baxyymubie mprOopbI

143 DNEKTPUYECKUN TOK B TIOJIYIPOBOJHUKAX

144 [TonynpoBoaHUKOBBIE TPUOOPHI
Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHne cuIbl TOKa U HaPsDKEHUS B

145 LENU MOCTOSIHHOTO TOKa P MOMOILN

AHAJIOTOBBIX U IH(PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaK "3HaAKOMCTBO ¢ IUPPOBOI
nabopatopueit o ¢pusuke. [Ipumepst




146

147

148

149

150

U3MepeHus: PU3NYECKUX BEJTUYUH IpU
IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3yyeHue HepaBHOMEPHOTO JIBHXKEHUS C
LEJIbIO OIpeieJIeHHs] MTHOBEHHOMN
ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSIMOJIMHETHOM pPaBHOYCKOPEHHOM
JBYDKESHUH 110 HAKJIOHHOM INTOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH IIYyTH OT
BpPEMEHU MIPU PaBHOYCKOPEHHOM
IBIKeHun"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne OBUKEHUS TeJa 110 OKPY>KHOCTH
C TIOCTOSIHHOM 10 MOZYJIIO CKOPOCTBIO" WIIN
"HccnenoBaHue 3aBUCUMOCTH IIEPUOAA
oOpallleHus KOHUYECKOI0 MasiTHUKA OT €ro
napamerpoB"”

Pu3NUeCKUu IPAKTUKYM 110 TEME
"M3MepeHne paBHOAEHCTBYIOIIEH CUIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHHUS Opycka




151

152

10 HaKJIOHHOM TJIOCKOCTH Ha 3a/IaHHOE
paccTostHuE OT ero Macchl”

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
win "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

dusnuecKuil NpakKTUKYM 10 TeMe
"N3mepenue ko3 puiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KOdPPHIMeHTa
3aBucumoctu Frp(N)" wim "UccnenoBanue
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IJIOCKOCTH C IIEPEMEHHBIM

ko3 duurentom Tperus” unm "U3yuenue
JIBIDKEHUS TPpy3a Ha Baly C TpeHueM"

153

154

Pu3nYecKuil NPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuii paBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHus "
wm "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPAOTO TEJA, UMEIOIIETO
iouiaab onopst"

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" My "M3mMepeHune cuibl
TATH, CKOPOCTH MOJEIH IEKTPOMOOMIIS U
MOIIIHOCTH cuiibl TArH" win "CpaBHEHHE




U3MEHEHUs UMIIYJIbCa Tella C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs
MMITYJIbCa MPU YIPYTOM B3aUMOJICHCTBUU"
win "M3MepeHrie KHHETUYECKOM SHEprun
T€Ja 10 TOPMO3HOMY ITyTH"

155

DuU3nYeCKU MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Mpoliecca
(pexoMeH10BaHO HUCIIOIb30BaHUE

i poBoi 1abopatopun)" win "N3ydeHue
M30X0pHOro npouecca" wim "M3ydenne
n3zobapHoro nporecca” uinu "lIpoBepka
YpaBHEHUS COCTOSIHUSA"

156

157

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" nnn "McciaeqoBanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS
JKHAKOCTEH"

Du3NUeCKU IPAKTUKYM I10 TEME
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocren" wnn "M3mepenue yaenbHOU
TEIJIOTHI MJIaBiIeHus Jabaa" win "U3yuenue
CBOMCTB HACBIICHHBIX MTApOB" MU
"N3mepenne abCOMOTHOM BIaXXHOCTH
BO3/lyXa 1 OI[EHKa Macchl NapoB B
nomenieHnn". 3mepenne kodgpuimenta
MOBEPXHOCTHOT'O HATSYKEHUS




158

DuU3nYeCKU MPAKTUKYM 110 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKAHUs TOKA B LIETIH, COIEPKAIICH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) pU
MOCIIEI0BATEILHOM COCIMHEHUU
KOHJICHCATOPOB"

159

160

161

162

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue CMEIaHHOTO COEUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHOro
CONPOTHUBIICHUS MPOBOJIHUKOB" WK
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Du3NYeCKU IPAKTUKYM I10 TEME
"HabmroeHue snexktponuza’ uiu
"M3MepeHue 3apsia OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCUMOCTH
COIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

PesepBHsiit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHrlit ypok. O6001ICHHE U

CHUCTeMaTH3aIlusl 3HaHUH 10 TeEMe
"Inaamuka"




163

164

165

PesepBHbIil ypok. O0001ICHNE U
cucreMaTtu3alus 3Hanuit no teme "CraTuka
TBeporo Tena'"

PesepBHbIil ypok. O0001ICHHE 1
cUCcTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

PesepBHeiit ypok. O600IICHHE U

cucreMatusanys 3HaHui 1o treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

166

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

170

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoas"

PesepBHslit ypok. O6001IeHNE U
cucremMaru3anus 3HAHUH 110 TEME
"DnekTpuueckoe mosie"

PesepBHsiit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUi 1o Teme
"ITocTOSITHHBIN NEKTPUYECKUH TOK"

Peseprubrit ypok. O6001eHIE U

cucTeMaru3aius 3HaHui mo teme ""Toku B
pa3nuyHbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KoauuecTBO 4acoB

Nen/m | Tema ypoka B Kontposbubie IpakTu4eckue
cero padoThI padoThI

B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB U

1 MPOBOJHUKOB ¢ TOKOM. MarHuTHOE ToJIE. 1
I'unore3za Amrmepa
Bexrop MaruutHOM nHAyKmu. IIpuHnmn

2 CYINEPIIO3UIIMY MAarHUTHBIX MOJeH. JInHNK 1
MarHUTHON MHTYKIIUU

3 MarnuTHO€e noJjie TPOBOJHUKA C TOKOM. |
OmneIT OpcTena
Cuiia AMniepa, e€ HanpaBJIeHHE U MOJYJIb 1

5 Pemrenue 3amau 1

6 [IpumeneHue 3akoHa Amriepa. |
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBiIeHUE U MOYJIb.

7 JIBr>keHue 3apsKEHHOM YacTULIBI B 1
OJIHOPOJIHOM MarHUTHOM I10J1€

8 Pemrenue 3amau 1

9 PaGora cunel JlopeHniia 1

10 Pemrenue 3agau 1

1 MarnuTHO€e noJje B BELUIECTBE. |
deppoMarHeTHKH, rmapa- U TuaMarHeTUKI

12 OcHoBHbIE CBOMCTBaA (heppOMarHeTUKOB. |

[Tpumenenue GpeppoMarHeTHKOB




13

Pemrenue 3agaud mo reMme "MarautHoe 1osne"

14 Pemenue 3agau o Treme "MarautHoe moJjie"

s SIBrIeHME NEKTPOMArHUTHOM UHAYKIIWH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O/1C uHAyKIMH

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
Qapanes

18 Buxpesoe anexrpuueckoe nosie. Toku Pyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

” NunyxtuBHOCTH. KaTynka HHIyKTHBHOCTH
B IICIIM ITIOCTOSIHHOI'O TOKA

3 SAsnenue camonnaykuuu. IC
CaMOWHIYKIIHH

24 DHEeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amaq

26 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpoanHamMuka"

7 KonTponbhas pabota no teme
"OnexkTpoguHaMuka"

)3 KonebarenbHas cucrema. CBOOOIHbBIE
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTtnueckoe 1 THHAMHYCCKOE

OIHUCAaHME KOJIeOaTEIbHBIX JIBHOKEHU T




DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOT0 OMUCAHUS TAPMOHHYECKUX

30 KoJeOaHui U3 UX SHEPreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Awmruatyna u dasza konedbanuit
[lepuon u yacrora konedbanuid. [lepuon
MaJIbIX CBOOOTHBIX KOJICOaHUI

32 MaTeMaTU4ecKoro MastHuka. [lepuos
CBOOOHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHUKa

13 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KoJjiebanusi. Pesonanc

34 ABTOKOJICOAHUS

35 Permrenue 3amau

36 Ypok-koHpepeHnus "MexaHndeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"

37 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
TeMe "MexaHunueckue KoneOaHus"

18 DNeKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTATYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTHHOM
KoJe0aTeTbHOM KOHTYpE
3aTyxaromue dJIeKTPOMarHuTHhIS

41 KosiebaHus. BeIHyXIeHHBIE

QJICKTPOMArHuTHBIC KoJieOaHUs




[Tepemennsblii Tok. Pe3uctop u KoHaeHcaTop

42 B LIETIH IEPEMEHHOI0 TOKa

43 Karymika uHIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

44 3axoH OMa 1 JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
Mo1HOCTb IepEeMEHHOT0 TOKA.

45 AMIUINTYIHOE U AEUCTBYIOIEE 3HAUYCHUE
CHUJIBI TOKA W HAIIPSIKEHUS

46 Pe3onaHc B aieKTprUUecKoil 1enu

47 Pemenue 3anau
Wneanbuelif Tpancdopmatop.

48 [IpousBocTBO, Mepenaya u NoTpedieHne
ANEKTPUUYECKON SHEPTUU
DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE

49 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JEKTPOIHEPTUH B TOBCEAHEBHOM )KU3HU

50 Pemrenue 3amau

51 Pemenue 3anau

5 O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus"

53 MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynprpasByk. LllymoBoe

3arpsA3HCHUC Oprmammeﬁ Cpcabl




57

58

Pemrenue 3amau

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquI/Ie
SJICKTPOMArduTHBIX BOJIH

59

60

61

OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paauoOCBA3U U TCICBUACHUS.

Paguonokanus. aﬂeKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpeCabl

62

KonTponbras padora o teme "Konebanus
1 BOJIHBI"

63

64

Caert. 3aKOH MPSAMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [TOKa3aTeNb PEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaXKeHUSI

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U MPETIOMIICHHUS CBETA

Xon nydent B mpusMe. Jlucnepeus cera.
CnoxHbIN cocTaB Oenoro ceera. LBet




JIunzpl. DoKyCcHOE pacCTOSTHUE U

69 OTITUYECKasi CHJIa JIMH3BI

70 [TocTpoenue n300pakeHUH B JIMH3aX U UX
cUCTeMax. Y BeJIMYCHHE JTMH3bI
Pemenue 3agau Ha nmoctpoeHue

71 M300pakeHMi, TOTYy4aeMBbIX C TOMOILBIO
JIMH3

72 ['a3 xak ontuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpUMEHUMOCTH
reOMETPUUYECKOI ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cera

76 WuTepdepenius crera

77 KorepenTHbie UCTOYHUKU. Y CIIOBUS
HaOII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Hudpaxius ceera

81 JudpakiuonHas pemeTka. Y cioBue
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB

82 Pemenue 3anau

23 [TorrepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84 Pewrenue 3agau

85 CBeToBbI€ BIICHUS B IPUPOJIE

26 O060061eHre U cucTeMaTU3alus 3HaHU# 110

Teme "Onruka"




87 KontponbHas padota mo teme «OnTuKa 1
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MIPUHIIMIT OTHOCUTEJILHOCTH

29 ITocTynatel cieruanbHOU TEOPUU |
OTHOCUTEIbHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeoOpaszoBanus Jlopenna. YcinoBue

90 MPUYUHHOCTU. OTHOCHUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHHU U
COKpAIlEHHUE JIJTUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

90 CBsi3b Macchl C 3HEpPTrUen U UMITYJIbCOM |
PENATUBUCTCKON YaCTULIBI. DHEPTHsl TOKOS

93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE 1

94 3akoH cMmenieHus: Buna 1

95 ['unoteza M. Ilnanka o kBanTax. ®oToOHBI 1

96 DHeprust 1 UMIyJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHbl poTorpdekTa

08 VYpauenue DitHmreitHa 1151 hoTodrpdexra. 1
"Kpacnast rpanuna" ¢ororddexra

99 JaBnenue ceera. OnwiTel [1. H. JIeOenena 1

100 BoiHoBbIe ¢CBOMCTBA YaCTHIL 1
Bounsl ne bpoind. /InuHa BosHbI 1e

101 Bpoiinst u pasmepsl 00J1aCTH JOKaIU3aUN 1

JBUKYIIEHCS YaCTHIIBI




102

KopnyckynspHo-BOTHOBOH Ayain3m

103 Jludpakius 37eKTPOHOB Ha KpUCTAIIAX
Cnenuduka u3mMepeHu B MUKPOMUPE.

104 CooTHollleHUs HEOTpeAeNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3agau

106 Pemrenue pacuétHbix 3a1au
KonTponbHas pabota no Temam: "OCHOBBI

107 CTO", "KopmycKyJsspHO-BOJIHOBOU
nyanuzm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa.
[Inanerapnas mozaens atoma Pesepdopna

109 [Toctynarter bopa

110 Bunsl cnexktpoB. CriekTp ypoOBHEH 3HEpruu
aToMa BOJIOpoAa

11 CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE
cBeTa

112 Jlazep
Hyknonnas monens siipa I'eit3enOepra-

113 MBaHeHKO. 3apsi 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnaaa. CBoicTBa

114 HMOHU3UPYIOLIETO U3ITy4eHUs. BiusHue

PaaMOaKTHUBHOCTH HA KUBBIE OPTraHU3MBI.
Josumerpus

115

DHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
cuibl. [ledext maccel siapa. SAnepHbie
peakiuu. SnepHsie peakTopsl. [IpoGiiembl




116

117

118

YIIPaBJIIEMOr0 TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTUKU

MeTozbl perucTpaniu 1 ucciae10BaHus
3JIEMEHTapHbIX YacTull. OyHAaMeHTaIbHbIE
B3auMOJIeHCTBUsL. baproHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mmojenu. KBapk-IiltooHHas MOJEIb aJpOHOB

®dusuka 3a npeaenamu CTaHaapTHOU
moaenu. TémHasa maTepust U TEMHAS
sHeprus. EquHcTBO (DM3HMYECKOM KapTHHBI
Mupa

DTanbl pa3BUTHSL aCTPOHOMUU. 3HAYCHUE
aCTPOHOMUHU

119

[TpruMeHNMOCTD 3aKOHOB (PH3UKH IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
UCCIIEI0BAHUMN

120

CoBpeMeHHbIE ONITHYECKHE TEJIECKOTIbI,
pasnoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMUS

121

122

Bun 3Bé3aH0ro Heba. Co3Besnus, spkue
3BE3]IBI, INTAHETHI, UX BUAUMOE IBIDKCHUE
Conneunas cucrema. Connne. ConHeunast
akTUBHOCTb. McTounuk sHeprun CosHia u
3BE3]




123

124

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
Jlnarpamma "creKTpajabHbI Kjlacc —
CBETUMOCTB"

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

125

Buytpennee crpoenue 38311 CoBpeMeHHbIE
IIPEICTABICHUS] O IPOUCXO0XKICHUH U
sBositoniy CosHIa U 3BE37. DTarbl )KU3HU
3BE3]T

126

127

128

Mnuneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

Bcenennas. Paciiupenue Beenennoid.
3akon Xab6mna. Teopus bonbiioro B3psiBa.
PennkroBoe uznydenue

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

129

130

Hepeménnsie npobieMbl acTpOHOMUHT

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' WJIH
"HccnemoBaHue CBOMCTB
¢deppomarnerukoB" unu "HccnenoBanue
JENUCTBUS IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amriepa” ninu "M3ydenue
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"
unu "OmnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHust cuiibl Amnepa”




132

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBeHUs
ANEKTPOMAarHUTHOM MHIYKIMU'" WIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO ToJis"

133

134

135

136

137

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBJIEHUS CAaMOMHTYKIIUN"
i "COopka MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

Ouznyeckuil MpakTUKyM IO TeMe
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NPYKUHHOTO
MasATHHKOB"

Ou3nyecKkuil MpakTUKyM IO TeMe
"[IpeobpazoBanue SHEPTUU B MPY>KUHHOM
MasTHHKE"

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue nepeMEHHOr0 TOKa 4epe3
IIOCJIEI0BATENBHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue pabOThl HCTOYHUKOB CBETa
B LIENIU TIEPEMEHHOro ToKa"

Pu3nYecKuil NPaKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3BYKOBOM BOJIHBI"

138

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenune nokasareis MpenoMIIeHUs
crexna" win "[lomyuenne nzo0paxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajia v JIUH3bI"




139

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BELIECTBa (Ha IpUMeEpe
xuakux uH3)" unu "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOIITIX
nuH3"

140

141

142

143

144

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphHEepeHINH
U noJisipu3anuu ceera”

Ouznyeckuil MpakTUKyM IO TeMe
"OnpeneneHne UMNyJabca U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBE HcciefoBanus poroaddexra" nnu
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
4yepe3 CBETOAMO/ OT HaNpsKeHUs "

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3pexeHHOro
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOUW Punbepra"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue paJuoakTUBHOTO (hoHA C
HCI0JIb30BaHUEM J103UMETpa" WiIn
"N3yueHune moriomeHus: 6eTa-4yacTuil
atoMuHuEM"




145

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOmroaenust 38E31HOr0 Heda
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPHIOKEHUHN IS
oTpeeNICHUs TIOJI0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOIO MOMyIIapHs U SIPKUe
3BE316!" win "HaOroqeHrs B TEIECKOII
JlyHb1, IIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILIEHHI"

O0600611eHre U cucTeMaTu3allns 3HaHUH.
Ponb pusuku u actpoHomuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
NeSITEIbHOCTH YeJIOBEKa

O0001IEeHEe ¥ cUCTEMAaTH3alUs 3HAHUI.

Poinb 1 MecTO GU3MKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MHUPA

148

149

O060011eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN O (PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
00111eM psZTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE

O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110
Tteme "Kunematuka"

150

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
Teme "Kunemaruka"




151

152

O060011eHre ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Jlunamuka"

O06001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Cratuka TBepaoro tena"

153

154

155

156

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"

O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie
MAaIIUHEL"

O06001IeHYE ¥ cCUCTEMATHU3ALM 3HAHUN 110

Teme "ArperatHbie COCTOSHUS BEIIIECTBA.
®da3oBble epexo b

157

158

159

O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110
Teme "DnekTpuueckoe mose"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 110
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "Toku B pa3inyHbIX cpepax”

160

161

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "MarautHoe mose"

PesepBHrlit ypok. O6001ICHNE 1
cUcTeMaTu3alus 3HaHHH 110 TeMe
"OnexkTpoMarHuTHas UHAYKIUsA"




162

163

164

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"Mexannueckue Koneoanus"

PesepBubIil ypok. O600111cHIE 1
CUCTeMaTu3alusl 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHhIE KoyieOaHus"

PesepBHeIil ypok. O000ICHHE 1
CHCTEMaTHU3alus 3HAHHI TI0 TeMe
"MeXaHUYECKUE U AIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3anus 3HaHui 1mo teme "Onrrka"

166

167

168

PesepBHeIil ypok. O000IICHHE 1
cucreMaru3anus 3HaHui 1o teme "OCHOBEI

CTO"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"KopmyckynsipHO-BOTHOBOM Tyanu3m"
PesepBHrlit ypok. O60011IeHNE 1

cucTeMaTus3alus 3Haguii mo teMe "dusuka
atoma"

169

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aTOMHOTO sI/Ipa U AJIEMEHTapHbIX YyacTull"

170

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTHU3alus 3HAHUIA TI0 TeMe
"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

o Ousnka. Mexanunka, 10 ximace/ Makumies I'.51., Cunsgkos A.3., O0mecTBo ¢
OTPAaHUYCHHOW OTBETCTBEHHOCTBIO «JI[PODA»; AKIHOHEpHOE OOIIECTBO
«M31aTensCcTBO «ITpocsemieHue»
» ®usuka. MonekynapHas pusuka. Tepmoaunamuka, 10 kirace/ Msikumes I'. 4.,
CunsikoB A.3., OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTBHIO «[PODAY;
AKIHMOHEPHOE 00I11eCTBO «M31aTenbCcTBO «ITpocsemienue»
o ®Ousuka. Konebanusa u Bonubl, 11 kmacc/ Makumes I'.51., CunsxoB A.3.,
OOmIecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AkmmoHepHOE
00IIIECTBO «M31aTennpeTBO «IIpocBenienue»
» @uzuka. Ontuka. KBanroBas ¢usuka, 11 kmacc/ Mskumes I'.51., CuHskoB
A.3., OOmecTtBO ¢  OrpaHUYECHHOW  OTBETCTBEHHOCTHIO  «[PODAN;
AKIHMOHEPHOE 00IIIeCTBO «H3naTenncTBO «IIpoceemienue»
» ®dusuka. DnexkrpoauHamuka, 10-11 knaccel/ Msikumies I'.4., CunsaxoB A.3.,
OO0mecTBO ¢ OorpaHM4eHHOM OTBETCTBEHHOCTHIO «JIPODAY; AkuuoHepHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN
HUHTEPHET
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