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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroM (enepasbHONH paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OpraHU3alUgX
Poccuiickoit @enepanuu, peaqu3yoilux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JIOTUKM  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIuXCs.
[TporpamMMa 1o ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIeil
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAMMBI IS MPOAOCDKEHUS 0Opa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHUpyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0mero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYarolUXCsl, OCBOMBIIMX
nporpaMmy 1o Gpu3rKe Ha YPOBHE CpeaHEro 001ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThI IO FOJaM 00yUYECHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam oOydeHus.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTaBISIET BO3MOXKHOCTU JJISi pealu3alil Pa3iudHbIX METOJUYECKHX
HNOJXOJOB K NpenoAaBaHuio0 (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkompHbIN Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOESHHUS.

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 (pU3MKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIEHUE CBS3U Pa3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B koHIEe 10 m 11 kmaccoB, MO0 TOCIE MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLIECCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATENILHOE  HCCIEJOBAaHUE, KOTOPOE€ NPOBOJUTCA MO PYKOBOJACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMATUKU U1 3TUX BUJIOB YUYEHHYECKUX MPAKTHUUECKUX PabOT OCYLIECTBIIAETCA
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUYHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOM MOJEIbIO, MO3BOJISIONIUE TPUMEHATh U3yUECHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK MU HUHTETpUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOn€HHOTo YpOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o Gpu3nKe yaeHU4eCKux
OMBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTUKYMa, & TAKKE IEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCTpauoHHOe 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemMaTHuecKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

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

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa MU3yuyeHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HUUCCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreyrBaeTCsl pelieHeM CIIeNyIOMMX 3a1ad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

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

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUecKon
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLLYIO CPEeay;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

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



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaAIOIUMUCS, TUIAHUPYIOIUMHU TPOJO0KEHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromIMXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco0b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IHU(pPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

W3mepeHune cuiibl TOKa U HAPSsHDKEHUS B IIENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nzmMepeHus
(GbU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIBbHOM TOUKU OT BPEMEHHU M UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TpaduKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMUECKHE MPOLIECCH: CHUAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMSL.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanus npeaenbHOro nepexoia i NBMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopoCTy U IBHKEHHUH 10 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEW JIBUKEHHUS OJHOTO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBHXKEHMS C LEIbIO ONPEIECICHUS] MTHOBEHHON
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalieHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
IPUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO MaJIEHUS OT BBICOTHI Ha/l
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUila TPEHMS ITOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: IOAIIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenue macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenrie paBHOJAEHCTBYIOIIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanne nBrKeHHsI OpycKa MO0 HAKIOHHOHN IIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanre ycIOBHI paBHOBECHS TBEPIAOTO TeNa, HMEIOLIETO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coxpanenusa 6 Mexanukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHBIX TOYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomMeHT umIiynbca MaTrepuanibHOM TOUKHU. [IpeacraBienue O cCoXpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

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



[loreHuuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas 3Heprus Teina
B TPABHUTAIIMOHHOM TOJIé OJHOPOJHOrO Imapa (BHyTpH U BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymuM 17 MACaIbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 2HEpTrun Telia MNPy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUs] UMITYJIbCA MIPU YIIPYTOM B3aWMOICCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Moaenu CTPOEHHS ra3oB, XKUJIKOCTEU U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

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

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMAaTEPUaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelHne u BHyTpeHHHE napaMeTpsl. [Tapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHsAs 3Heprusa. Koim4uecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne! aectus TeroBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbI.

TexHUYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIMOHEP, AU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENM, NapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIU3alusl OMOOPraHUYECKOTO TOILIUBA JIJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenue Temneparypsl Npu aainadaTHYecKOM pacIIupEeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEeMIEPATyPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacpllieHHble W HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATYphl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedpopmanuu TBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JIMHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(p(PuUUEeHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIAKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TermioBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimeHTa moOBEPXHOCTHOTO HATSHKCHUSI.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoOBOAHUKM, [HUAJIEKTPUKA U  IOJYIPOBOJIHHKHU.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

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

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsik€anocts  anektpuueckoro  moiyig.  [IpoOGueiit  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro moss. Csi3b HANPSYKEHHOCTH TMOJS U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SAEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00béMy Iapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jupnextpuyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OreHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHnne npoTeKkaHus TOKa B LIENU, COAEPKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenue U u DJ1C &.

3akod OMa U1l ydacTKa [eMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

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



MONITHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanrie CMEMIAaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS TPOBOAHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspana. Monnus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmueckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMeTpuueckue (pyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Mazhnummnoe noJe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHndeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOM MHIYKIIMH MOJIS IJTMHHOTO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuKeHUs Mmy4yKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUS IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BekTOpa MArHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH TMepruojia CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOaTEIIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, HHTephEepeHLus U
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHPPaKPaCHOTO U YIbTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossHaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHne pOTOHOB pU NEPEXOJIE aToMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HabGnrogenue IMHEHYaToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4CHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nyuenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpalvy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B Sapax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUsl pa3lenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib HU3MIECKON Teoprunu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaeHHOro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3AKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeabHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoe.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAsI CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHble MOJMIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX Y],
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJHEYHas OaTtapesi, CIIyTHUKOBBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

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

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTUYECKYIO OOJIACTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOIy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (GU3UKK W BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboThI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeaeniaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLUEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHUBATh PUCKH W CBOECBPEMEHHO NMPHUHHUMATH PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATh MOTHUBBI M ApPTyMEHTHl APYTUX IPH aHaJu3€ pPe3ylbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKU.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

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

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pasperaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IMaJICHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULBI, 00JIACTHM) MPUMEHHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHMYECKHE IIPOLIECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOMII  OTHOCUTENBHOCTH [ 'anmuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsI HUMITYJIbCA M MEXAaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUCCKUE SBJICHHS, WCIOIb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU Ba)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa I ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, JHEPTUS YIIPYTOil
nedopManvy Ipy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMIOBOrO IBUTATENA; JIEKTPUUECKOE IOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HalpsKeHUE, MOITHOCTh TOKA, JJIEKTpUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI 10  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIIaHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJyYCHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOTO  OJKCHepHUMEHTa, MpakTUKymMa W y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3MUecKoil MOJIENIbI0: Ha OCHOBAHMM aHalIM3a YCIOBUS OOOCHOBBIBATh
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCY IACHHUM C ONTIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh pa3udHbIe CrOcOoObl PaboThl ¢ MHbOpMarHe (hU3nIecKoro
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ] KaXXJ0ro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyayuien npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJb aCTPOHOMHUHU B MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (DU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pazinyaTh yCIOBUS MPUMEHUMOCTH MOJIeNeil (PU3MUYECKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdekra, mepBuIit 1 BTOpOH NOCTYNaThl bopa, MpUHIKMIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYILAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
ramMma-u3iaydeHue saep, Gu3ndecKure MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJAHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJTYYECHHOM  3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
TUTIOTE3HI,

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBAHMS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHMM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPUU
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYEHHBIX
pe3yIbTaTOB;

pelarh KayeCTBEHHBIC 3ajauyd, TpeOyrolue NPUMEHEHHS 3HAHUN U3
Pa3HBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJNUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKW W TEXHOJOTUW JUIsl JadbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCMOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpynIe C HCIOJHEHUEM pPa3IuYHbIX COLIMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEATh AeTENbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAylied npodeccHoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblii MeTOA O3HAHUS TPUPOBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kumewaruxa 10 1 https://m.eds00.ru/f16b68d7
bu6nmoreka [JOK
22 Huramiia 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPaHEHUS B MEXaHUKE 0 httos://m.edsoo.ru/f 1666847
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnmuorexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 5 https://m.edsoo.ru/fL6h68d7
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 94
Paznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuorexa [JOK
>1 usiHeCKii MpaKTHiyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
P 1
C3CPBHOC BpeMi 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 SUCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.edso00.ru/39859¢f1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHuueckue KojaeOaHus 10 https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 25 1
Onrika https://m.eds00.ru/39859f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - I 1
OPHYCKYIFIPHOTBOMHOBOM JLyalHsM ° https://m.edsoo.ru/39859¢ef1
bubmuorexa [JOK
4.2 (6))
HBHKa atoma > https://m.edsoo.ru/39859¢ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859f1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 VISHHCCIHH HPAKCTHEYM 6 6 https://m.edso00.ru/39859f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
bu6mmorexa [IOK
P 10
CICPBHOC BpeMt https://m.eds00.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC
HaumenoBanue
Ne KommmuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3liesioB U TEM [IporpammHoOe cofepxaHue
/11 4acoB 0o0ydJaronmxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. Hayunblii MeTo Il

O3HAHHUS NPUP

01bI

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®uznka — pyHIaMEeHTalbHAs HAayKa

o nipupone. HayuHblii MeTO1 O3HAHUSA
U METObI UCCIIEOBAHUS (PU3NUECKUX
SIBJICHUU.

DKCHEPUMEHT U TEOPHUS B IPOLIECCE
no3HaHus npupoasl. Habmronenue

U DKCIIEPUMEHT B (PU3UKE.

Cnoco0bl u3mMepeHus pu3ndecKux
BEJTMYMH (aHAJIOTOBBIE U IIU(PPOBHIE
U3MEpUTETbHBIE TPUOOPHI,

[TorpentHocTn u3MepeHU HU3HIESCKIX
BEUYMH (a0COIOTHAS U
OTHOCUTEIIbHASA).

MopenupoBanue GU3NIECKUX SIBICHUN
U TIpOLIeCCOB (MaTepuaabHas TOUKa,
aOCOJIIOTHO TBEPIOE TEJNO, UAcaIbHAS
J)KUJIKOCTh, UJCAJIbHBIN I'a3, TOUYCUHbBIN

3apsin). ['unore3a. @u3nveckuii 3aKoH,

KOMITBIOTCPHLIC JaTYNKOBBIC CI/ICTCMBI).

VYyacTue B AMCKYCCUH O POJIU
(bu3ndecKoil Teopuu B pOPMHUPOBAHUNI
IpeJICTaBICHUN O (PU3HMUECKON KapTUHE
MUpPa, MECTe (PU3NYECKON KapTUHBI
MUpa B 00LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUM
O MPUPOJIE.

N3yueHue NOHATHIN «TUIIOTE3a,
«puznueckuii 3aKon», «puznueckas
TEOPUSD).

PaccMmoTpeHnue rpaHnl NpUMEHUMOCTH
(bu3HYEeCKUX 3aKOHOB.

CpaBHeHME U3MEpEHUN PU3NIECKUX
BEJIMYMH MPHU MTOMOIIY aHAJIOTOBBIX

U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOOpOB, HAIIPUMED, TIPU U3MEPEHUU
CWJIbl TOKA ¥ HANPSDKEHUS B 1IEMTH
MOCTOSIHHOT'O TOKa MPY MOMOUTA
aHaJIOTOBBIX U U(PPOBBIX




TPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas TeOpusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B [IPAKTUYECKON NEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHue crnocoOOB OLIEHKH
IIOTPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPHEMOB pabOTHI
¢ udpoBoii TabopaTopueit o Gpu3nke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX
JaTYNKOB

Htoro no pazuerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTrcuera.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paanyc-BekTop MarepuaibHON TOUYKH,
€ro MPOCKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[lepemenienue, CKOpocTh (CpeaHss
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTb )

Y YCKOPEHUE MaTEepUaIbHOW TOUKH, UX
IIPOEKIMU HA OCU CUCTEMBI KOOPAWHAT.
CioxxeHue nepemMenieHnil U CI0KEHNUE
CKOPOCTEHM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUKECHUE.
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U ITyTU MATEPUATbHOU TOUKU

MTHOBEHHOM CKOPOCTU U YCKOPEHHUS
TeJia, B TOM YHUCJIC YCKOPEHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
(bU3NYECKUMHU BeIMYMHAMH (TTyTH

OT BPEMEHH MPHU PaBHOYCKOPEHHOM
JIBI>KCHUH, TIEpHO1a 00palieHus
KOHHUYECKOTO MasiTHUKA OT €T0
MapaMeTpPOB) U OTBITOB MO TPOBEPKE
MPEIJIOKEHHON TUITOTE3bI

MIPU U3YYEHUH PaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JBUXKCHHUS, IBIKCHUS
TeJa, OPOIIEHHOTO TOPU30HTAIIBHO,
JIBIDKCHUS TeJla TI0 OKPY>KHOCTH

C MOCTOSIHHOM 1O MOJAYJII0 CKOPOCTHIO.
Omnpenenenue aOCOTIOTHBIX




OT BPEMEHHU U UX rpaPUKH.

CBobOoHOE TazieHne. Y CKOpeHue
CBOOOHOTO MajieHus. [BukeHue Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH

U YCKOPEHHUS MaTepuaIbHON TOUKU

OT BPEMEHH U UX TpadUKH.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepuaibHOU TOUYKH MO OKPY>KHOCTH.
YriioBas 1 TMHEHAs CKOpocTh. [lepron
U 4acTOTa OOpalieHus.
[enTpocTpemurenbHOe (HOPMAILHOE),
KacaTelbHOE (TaHTeHIIUATIBLHOE)

Y MIOJTHOE YCKOPEHUE MaTEPUATIbHON
TOYKH.

TexHuueckne ycTpoicTBa

Y TEXHOJOTUYECKHE MTPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LEIHbIE, IECTEPEHYATHIC 1 PEMEHHbIE
nepenayn, CKOpOCTHBIC TP THI

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEpPEHUHN GU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTrPEeIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAx OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
VICCJIEIOBAHMS IBUXKCHHM.
PaccMmoTpenue npenenbHoro nepexoaa
Y U3MEPEHNE MIHOBEHHOW CKOPOCTH.
MonenupoBanue npeodpazoBaHus
JIBYDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHus YTIIOBOM CKOPOCTU

B PEIYKTOpE.

AHanu3 HanpasJIEeHUsI CKOPOCTH

MPU IBH>KEHHUH 110 OKPYKHOCTH.
Pemenune pacueTHbIX 3a1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHUHEMATHUKHU.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

10 KHUHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHIIUIIA




JEUCTBHUS CIIUJIOMETPA, LEMHBIX,
HIECTEPEHYAThIX U PEMEHHBIX IIepeaady,
CKOPOCTHBIX JTU(TOB.

OOBbsCHEHNE ABU)KEHUS CHAPSIOB.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mojienel (U3NUECKUX Tl U MPOLECCOB
(s1BIeHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHUE.

BrlnonHenne yueOHbIX 3aaHUi

Ha aHAJIN3 MEXaHUYECKUX IPOIIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
KMHEMAaTUKH: OTHOCUTEIIbHOCTh
MEXaHUYECKOTO IBUKEHUS, POPMYJIIbI
KMHEMATUKHA PaBHOYCKOPEHHOI'O
JBUKEHU, peoOpa3oBanus [ anuies
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3oanue [T-Texnonoruin

pu paboTe ¢ T0NOJIHUTETbHBIMU
MCTOYHUKAMU UH(POPMALIUU 1O TEME,
X KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[TpuHM oTHOCHUTENBLHOCTH [ anumes.

HGI/IHepHI/IaHBHBIe CHUCTCMBI OTCUCTA

[IpoBeneHE KOCBEHHBIX U3MEPEHUI
PaBHOAEHCTBYIOILIEH CHJIT

1 Kod(ppuiiueHTa TpeHus CKOJIbKECHHUSI,
MIPOBEJICHUE UCCIIEAOBAHNUS




(ompenenieHne, IPUMEPHI).

Macca tena. Cuna. [Ipuniun
CYIIEPIIO3HUIINH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Hprotona

JUISI MATEPUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIECHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO IJIAHETHI U

OT reorpauuecKoM MUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kemepa.

[IepBast kKocMu4€ECKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, nBmKyerocs ¢ yCKOpeHueM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHHS M CHJIa TPEHUS
nokosi. Koagpuuuent tpenus. Cuna
CONPOTHUBJIEHUS NIPU IBUKEHHUH TEJa

B JKUJIKOCTHU WJIM Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEIIBHOTO
JIBUKCHHSL.

Jasnenue. I mapocratnueckoe
napnenue. Cuna Apxumena.

3aBHCHUMOCTEH (U3NYECKUX BETUUUH
(cun ynpyroctu, BO3HUKAOLIUX

B IIPY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX Je(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
IIPU U3yYE€HHUH IBUKEHUS OpycKa

10 HAKJIOHHOM IJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TEN, AeOpMAaLIIH
TEJL.

Omnpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUIN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
HccnenoBanue IBUXKEHHSI CUCTEMBI TE,
CBSA3aHHBIX HUTHIO, IEPEKUHYTOUN uepe3
JIETKU# OJIOK, IBMKEHUS OpycKa

I10 HAKJIOHHOM IIOCKOCTH

C EPEMEHHBIM KOX(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a Ha BAJly C TPEHUEM.
HaOmronenne aBr>xeHUs TEI

B MHEPLUUAIbHBIX U HEMHEPLIMAIBHBIX
CUCTEMaXx OTCUEeTa, HallpUMeEp, KaueHUs
JBYX LIMJIMHJPOB HUJIM IIapOB Pa3HON
MaccChbl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUEHHUS




TexHuyeckue yCTporucTaa U CKOJIbKCHUS.

Y TEXHOJIOTHYECKHUE MPOLIECCHL: Pemenne pacueTHbIX 3a/1a4 C IBHO
NOAIIMITHUKY, IBUKCHUE 3a1aHHOM U HEABHO 3aJaHHON
HCKYCCTBEHHBIX CITyTHUKOB (bu3nUecKoil MOETbIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KUHEMATHKHU U THHAMUKH.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

M0 KUHEMATUKE U JUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIIUITHUKOB.

OObsicHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBUid IPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1BJIEHMI): MHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHas TOUKa,
a0CoJIFOTHO yripyTas Aedopmariusi.
Brimonxnenne yaeOHbBIX 3a1aHUH

Ha aHaJIN3 MEXaHUYECKHUX ITPOIIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JAHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHILINI OTHOCUTEIBHOCTH

["anmuines, 3aKkOH BCEMUPHOTO
TATOTCHUSL.

PaGoTa B rpynmax npu o0CyKaeHUH
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa




(manpumep, 1o TeMe «/[Brxenue
B IIPUPOJIEN)

2.3

Crartuka TBEpAOIro
Tena

AGCOIFOTHO TBEPJ0E€ TETIO.
IlocTynarenbHOE M BpAIIaTEIbHOE
JIBUKEHHE TBEPJOrO Tesna. MoOMeHT
CUJIBI OTHOCUTEIJIBHO OCH BPAILICHUS.
[Ineqo cunbl. CrioxeHue CHll,
MPUIOKEHHBIX K TBEPJOMY TENY.
[lenTp TsKECTH TENA.

VY ca0BUs paBHOBECHS TBEPIOIO TENA.
YcTonunBoe, HeYCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
KPOHIUTENH, CTPOUTEIbHBIN KPaH,
penieTyaTbie KOHCTPYKIMH

IIpoBeneHne nccienoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpallleHUs; KOHCTPYHUPOBaHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYroCTH;
M3yYEHHE YCTOMUYUBOCTH TBEPJIOTO TEINA,
MMEIOLIETO IUIONIaAb OMOPHI.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 33a/1aHHOU
bu3YEeCcKOl MOJIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJI CTaTHKHU.

Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

10 CTaTHUKE.

OOBbsicHEeHUE yCTpOICTBa

Y IPUHITUIIOB IEVCTBUS KPOHIITENHA,
CTPOUTEIBHOTO KpaHa, PerIeTyaThixX
KOHCTPYKLUU.

OnpeneneHue ycaoBUl TPUMEHUMOCTH
MojeaeH (U3NISCKUX TeJl: aOCOFOTHO
TBEPIOE TETO.

BrinonHeHne yueOHbIX 3aaHHi

Ha aHaJIM3 MEXaHUYECKUX MPOLECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB




CTAaTUKU: YCJIIOBU PABHOBCCHUA TBEPAOI'O
TCJ1a

2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHUCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUHU LIEHTPA Macc.
NmMmyibe cuibl 1 N3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITyJIbCa.
PeaktuBHOE nBUXKEHUE.

MoMeHT nmnyJibca MaTEpUaIbHON
To4kH. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
HOJISAX.

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepeMerieHunu. ['paduueckoe
IpPEICTaBICHUE PAOOTHI CHIIBI.
MOIIHOCTB CUIIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHHUH
KUHETHUYECKOW IHEPTUU MaTePUATbHOU
TOYKH.

[ToTeHIMaNnbHBIE M HEIOTEHIIUATBHBIE
cuiibl. [loTeHmanbHas sHeprusi.
[ToTeHuManbHas SHEPTUA YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[ToreHumnanbHas YHEPrUs TENA

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
WUMITYJIbCa TeJla, KHHETHYeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tea,
MOIIIHOCTHU CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE MPEITIOKCHHON TUTTOTE3bI
MIPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

Y B3aUMOJICHCTBUS TeJl.

Omnpenenennue aOCOIOTHBIX

1 OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEpeHUM (GPU3NUECKUX BETHMYUUH.
OneHka rpaHul NOTPEIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPAaBHEHUIO M3MECHCHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TTPY>KUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coXxpaHEHUSI UMITYJIbCa
P YIIPYTOM B3aWMO/ICHCTBHH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHAM.

Omnpenenenue pabOThl CUITBI TPEHUS
MIPY IBIKEHUU TeJla 0 HAKJIOHHOU
MJIOCKOCTH.

HaGmronenue u 00bsicHEHNE




B OJTHOPOJHOM I'PaBUTALIMIOHHOM TOJIE.
[TorenunanbHas s3HEprus Tena

B PaBUTAL{MOHHOM I10JIE€ OJHOPOJIHOIO
miapa (BHyTpH U BHE 11apa).

Bropas xocMuueckasi CKOpOCTb.
TpeTps KocMHUUYECKasE CKOPOCTb.

CBs13b pabOTHI HENOTEHIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBuenue bepHymm g uaeanbHON
KUIKOCTHU KaK CJIEJICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPTUH.
TexHuyeckue yCcTporucTaa

U TEXHOJOTUYECKHE MTPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
(¢urypHoe kaTaHuE Ha KOHbKaX

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
buznyecKoil MOAeNbIo

C UCITOJIL30BAaHHEM OCHOBHBIX 3aKOHOB
U GOpMyJT MEXaHUKH.

Perienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUIM

110 MEXaHHMKE.

OOBsiCHEHHUE TPUHITUITOB JCHCTBUS
BOJIOMETA, KOIepa, MPYy>KUHHOTO
MUCTOJIETa, TUPOCKOTIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GuUrypHoro KkaraHusi Ha KOHbKax.
OnpeneneHue ycioBUi NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(sBNIEHMI ): aOCOTIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrinonHnenue yaeOHbIX 3aaHUN

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOIBL30BAaHUEM 3aKOHOB
COXpPaHECHUS B MEXAHHKE: 3aKOHbI
COXPaHEHUS UMIYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBS3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKOM YHEPTrun
Tena.

Hcnonp3oBanue | T-TexHONOrMI




npu paboTe ¢ JOMONHUTETbHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTHU
Htoro mo pazaemy 35
Pasznen 3. MoJiekyJsipHasi pu3uka 4 TEPMOAMHAMUKA
3.1 | OcHoBbl 15 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- [IpoBeneHne n3MepEeHN MapamMeTpOB
MOJIEKYJISIPHO- kunetnueckor Teopun (MKT), ux rasa, IpOBEJICHUE UCCIIEI0BAaHUN
KUHETUYECKOU onbITHOE 00ocHOBaHUeE. Juddy3usi. 3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
TEOpUU bpoyHOBCKOe nBUXKEHUE. XapaKTep Y OMBITOB MO MPOBEPKE MPEIITOKEHHOU
JIBH)KEHUS U B3aUMOJEHCTBUS YaCTHI] TUIIOTE3bl PU U3YYEHUH YCTAHOBIICHUS
BelecTBa. Mozenu CTpoeHus Tra3os, TETJIOBOTO PABHOBECHS U U30ITPOLIECCOB
KUAJIKOCTEU U TBEPJIBIX TEI B rasax.
1 00BSICHEHHE CBOMCTB BEIIECTBA Omnpenenenne abCOIOTHBIX
Ha OCHOBe 3THUX Mojeie. Macca Y OTHOCUTEJIBHBIX MOTPEITHOCTEN
U pa3Mepbl MOJIEKYJ (aTOMOB). U3MEPEHUH PU3NYECKUX BEIUYHH.
KonunuecTBo BemmecTna. OrnieHKa TpaHull MOTPEITHOCTEM.
[Tocrosannast ABoraapo. DKCliepuMeHTalIbHAas MIPOBEpPKa
TeruioBoe paBHOBecue. Temneparypa YPaBHEHHUS COCTOSIHUA UICAIBHOTO rasa.
U crrocoObl ee m3mepenus. [llkana N3yuenue moaeneii: JBUKEHUS YaCTHL]
temneparyp Llenbcusi. BEI[ECTBA, OPOYHOBCKOTO JBUKEHUS.
Mojenb neanbHOro ra3a onswiTa llITepHa, kpucrammmueckux
B MOJICKYJISIPHO-KMHETHYECKON TEOPUH: | PEILCTOK.
YaCTHIIbI Ta3a IBUKYTCA XaOTHUECKH Pemenune pacueTHbIX 3a/1a4 € SIBHO
Y HE B3aUMOJICMCTBYIOT APYT C IPYTOM. | 3aJaHHOM M HESIBHO 3aJaHHOM
['a30BbIE 3aKOHBI. Y paBHEHUE bu3YecKO MOJEIbIO
MenneneeBa—KnanelipoHa. AOCOIIOTHAsT | C MCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB




Temneparypa (I1Kajia TeMIeparyp
KensBuna). 3akon /lanbToHa.
N3onpoueccsl B uACaIbHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA.
I'padnueckoe npencraBicHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBs13b MEXly TaBIICHHEM U CpEIHEN
KMHETUYECKOU dHEpruen
IOCTYIIATEIbHOTO TEMIOBOIO IBHXKECHUS
MOJIEKYJI UI€aIbHOTO ra3a

(OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOIMHAMHYECKON CHCTEMBI

CO CpeHEeN KUHETUYECKON dHEprueu
NOCTYIATEIbHOTO TEMIOBOIO IBHXKECHUS
€€ YaCTHIL.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
TEPMOMETp, OapOMETP, OJIyUECHHE
HAaHOMATEpPHAJIOB

U (hopMyIT MOJIEKYJIAPHOU (PUBHUKH.
Penienne kauecTBEHHBIX 334,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (DHU3HUKE.
OObsicHEeHUE yCTpOICTBA

Y IPUHIIUIIA IEUCTBUS TEPMOMETPA,
OapomeTtpa.

OObsicHEHUE TTOTYUCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue ycIoBUHA NPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IEHUI): MoJIeTiel ra3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAJNIMUECKOTO) Tea,
UJIeaJbHOrO rasa.

Brimonnenne yaeOHBIX 3aqaHUM

Ha aHaJIU3 TEIUIOBBIX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIpHOM (DU3UKU: CBS3b JABJICHUS
WJI€aJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBM)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeHEN KNHETUYECKON dSHEPTUEH
TEIJIOBOTO JIBMYKEHHUS €r0 YacTHII,
CBSI3b JaBJICHUS UJI€aJTLHOIO T'a3a

C KOHLEHTPALKUEN MOJIEKYJI U €r0




TEMIIEPATypOH, YPaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmonrHaMuKa.
TermnoBrsIe MaIMHBI

20

Tepmoaunamuueckas (T/]) cuctema.
3aaHye BHEIIHUX YCIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEeHHHE NapamMeTPBhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEIHUE 3HAYCHHUS
BEJINYVH, OTIMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauaso TepMoAMHAMUKH.
Camonpou3BoibHas penakcanus
TEPMOJIMHAMUYECKOU CUCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Mopens naeajprHOro ra3a

B TEPMOJMHAMUKE — CUCTEMA
YPaBHEHUI: ypAaBHEHUE
MenneneeBa—Kitaneipona

Y BBIPAYKECHUE JUJI1 BHYTPEHHEW SHEPTUH.
Y cnoBust IPUMEHUMOCTH 3TOU MOJIEIIH:
HU3Kasl KOHLIEHTPALUS YaCTHULl, BBICOKHE
Temieparypsl. BelpaxxeHue

1711 BHYTPEHHEN SHEPrUuun
OJIHOATOMHOTO MAEAIBHOTO Ia3a.
KBa3ucrarnueckue u HECTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

N3mepenue yaeapHON TeII0eMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEJICHUE UCCIICIOBAHUI
3aBUCUMOCTEH (PM3NUECKUX BETUIHH
Y ONBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Omnpenenenue aOCOIOTHBIX

1 OTHOCUTEIBHBIX MOrPEMTHOCTEN
U3MEpPEeHUM (PU3MUECKUX BEITHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydeHne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS
Y TEMIIEpATyPhbl KUTICHUS )KUIKOCTEH.
N3yueHue TemnoBbIX ABUTATEIICH

C UCIIOJIb30BaHNEM KOMITbIOTEPHBIX
MOJIETIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MEHEHUS BHYTPEHHEH dHEPTruHu.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3NYECKOM MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.




B TEpMOJIMHAMUKE. Beruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Teronepenayda kak ciocod M3MEHEHUS
BHYTPEHHEH dHEPIUH
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIleHUs padoTHI.

KonBek1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YCHHE.

KonnuecTBo TEmIOTHI.

TenmnoeMkocTh Tena. Y nejipHas

Y MOJISIpPHAsI TETJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y aenbHas TemioTa
cropanus ToriMBa. Pacuer kojqnuyecTBa
TEIUTIOTHI MPU TEIIONEpPEIaye.
ITonsaTue 06 aguabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BHyTpeHnHss sHeprus.

KonuuectBo TemnoTel u pabota

KaK MEpbl U3MEHEHUSI BHYTPEHHEN
SHEPTrUH TEPMOAUHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOIMHAMUKHI

JUIs1 PABHOBECHBIX MPOLIECCOB: Yepe3
3a/IaHHOE PAaBHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
MIPOXOIUT EAMHCTBEHHAs aanadara.

Pemenne kauecTBEeHHBIX 3a/a4,
TPeOYIOMUX TPUMEHEHHUS 3HAHUHT

M0 MOJICKYJISIPHOHM (pU3UKE

Y TEPMOJIMHAMUKE.

OOBbsicHEHUE YCTPOMCTBA U TPUHIUIIA
JEHUCTBHS XOJIOANIBHHKA,
KOHJUIIMOHEPA, TU3EIBHOTO

1 KapOIOpaTOPHOTO JBUTATEIICH,
NapoBOW TypOUHBI.

OObsicHEHUE TIOTYUYECHUSI CBEPXHUZKUX
TEeMIEPaTyp, YTUIN3ALNHN «TETLIOBBIX)
OTXOJIOB C UCIIOJIb30BAaHUEM TEIJIOBOTO
Hacoca, yTUIn3aiu OM00praHudeCcKOro
TOIUIMBA JJIs1 BBIPAOOTKU «TEIIIOBOM
Y DIIEKTPOIHEPTUH.

BrimonHeHne yueOHbIX 3a1aHUM

Ha aHaJIU3 TETUIOBBIX POLECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHud MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
SHEPIruM B TEIUIOBBIX MpOIlleccax.
Hcnons3zoBanue [ T-Trexnonorunii

pu paboTe ¢ T0NOJIHUTETLHBIMU
MCTOYHUKAMU UH(OPMAIIIH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OLICHKA




AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TEpMOIUHAMUKHI
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TETUIOTY
oT 0oJIee X0JIOHOTO Teia K OoJee
HarpeToMy 0e3 KOMIIEHCAIlUN
(Knaysuyc). HeobpatumocTh
IPUPOIHBIX TIPOIIECCOB.

[TpuHUMIIBI AENCTBUA TEIIOBBIX MAIIVH.

KIT.

MakcumanbsHoe 3Hauenue KII/I.

ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI
MCIIOJIb30BaHUs TETUIOBBIX IBUTATEIICH.
TeruioBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl.

TexHuyeckue yCcTponucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
XOJIOTUIBHUK, KOHAUIIUOHED,
JIU3EIbHBIN 1 KapOrOpaTOpPHBIN
JIBUTaTeld, TTapoBas TypOuHa,
MOJIyYEHHUE CBEPXHUBKUX TEMIIEPATYP,
YTUIN3AIUS «TEIIOBBIX)» OTXO0B

C UCITOJIb30BAaHUEM TEILJIOBOT0 HACOCAa,
yTUIIM3auUsl OMOOPTaHUYECKOTrO
TOTUIMBA JJ1s1 BEIPAOOTKU «TETLIIOBOMY
Y DJIEKTPOIHEPTUH

JIOCTOBEPHOCTH.

AHanu3 1 olleHKa NOCIeICTBUMN
HCIIOJIb30BaHMS TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 pPallMOHAIBHOM MPUPOJIONIOTIB30BAHNT
(B mIporiecce moATOTOBKH COOOIIICHHH,
BBITIOJTHEHUW TPYIIOBBIX TPOEKTOB)




3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOIBI
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[TapooOpa3oBaHue 1 KOHICHCAITUSI.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebimienHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTD TJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPbL, UX HE3ABUCUMOCTD

OT 00bEMa HACBHILLIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATYPBI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucrannuueckue

u amop(dHbIe Tena. AHU3OTPOIHS
CBOMCTB KpUCTAJIOB. [[naBienue

Y KpUCTa/NIU3alus. Y AebHas TEIIoTa
iaieHus. Cyomumarnusi.
Hedbopmariiu TBEpIOTO TENA.
Pactsxenue u cxatue. Cnsur. Moayib
IOnra. Ilpenen ynpyrux aedopmariuid.
TeruioBoe pacInpeHue KUIKOCTEN

U TBEPAbIX T€Jl, 00BEMHOE U JIMHEWHOE
pacupenre. AHTapMOHH3M TETUIOBBIX
KO0JIeOaHUI YaCTHIL BEIIECTBA KaK
NpUYMHA TEMJIOBOTO PACIIUPEHUS TEl
(Ha KaYeCTBEHHOM YpPOBHE).
[Ipeo6pazoBanue sHeprun B ha30BbIX

HaOntonenue cBOMCTB HACKIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUN
yAEIbHON TEeTUTOTHI IUIABJICHUS JIb/IA,
a0COJIIOTHOM BJIaXXHOCTH BO31yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTsDKeHus1, Moy FOHra.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHSI )KUJIKOCTEH, B TOM YHCTIE
KUTICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA,
KaMWUISIPHBIX SIBIICHUHN, CMaulBaHUSI.
[IpoBeneHME OMBITOB C MBITLHBIMHU
TJICHKaMH.

UccnenoBanne monenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIETHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MOJIEKYJISIPHOU (pU3UKH

U TEPMOJMHAMUKH.

Pemenne kauecTBEeHHBIX 3a71a4,
TpeOYIOMUX TPUMEHEHHU S 3HAHU T

M0 MOJIEKYJISIPHOHM (pU3UKe

Y TEPMOJMHAMUKE.




nepexojax.

YpaBHeHUE TEIIOBOrO OaiaHca.
[ToBepxHOCTHOE HATSHKEHHE.
KoadduimeHt moBepxHOCTHOTO
HaTspkeHus1. KanumisipHbie siBIICHMS.
JlaBieHue 1moa UCKPUBIECHHOU
MMOBEPXHOCTHIO KUJIKOCTH.

®opmyna Jlammaca.

TexHuueckne ycTpomcTBa

Y TEXHOJIOTUUECKUE TPOLIECCHI: AKUIKHUE
KPUCTAILJIbI, COBPEMEHHBIE MaTEPUATIBI

OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB
CTPOEHUS KUAKUX KPUCTAILIIOB,
MOJIyYeHHS] COBPEMEHHBIX MaTEPUATIOB.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelel GU3nUecKUX Tell U MPOLIECCOB
(sBIIEHMI ): MoJieiel ra3a, JKUJIKOCTH

U TBEpAOTO (KpUCTAIUIMYECKOI0) Tea,
UJI€aJbHOrO rasa.

Brinonxnenne y4eOHbIX 3a1aHUN

Ha aHaJIu3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHnd MKT u 3akoHOB
MOJICKYJIAPHOUN (PU3UKHU U
TEPMOJMHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalKei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—Knarneiipona,
MEePBbII 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CyxJ1eHUU
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(manmpumep, no teme «TemnooomMeH

B ’KUBOU MPUPOJIEN)

Hroro no pazneny 49
Paznen 4. DaekTpoaHaMHuKa
4.1 | DnexTpuueckoe noje 24 DJIEKTPU3ALMS TEN U €€ TPOSIBICHMUS. [IpoBeneHNne KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. J(Ba Buna
ANEKTpUUYECKUX 3apsioB. [[poBoiHUKY,

OIBITOB IO TPOBEPKE MPENIT0KEHHON
TUIOTE3bI IPU U3YYEHUH




JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaunmopericTBue 3apsoB.

Toueunsle 3apsiabl. 3akoH KyoHa.
Dnektpuueckoe nojue. Ero aeiicteue

HA 3JICKTPUYECKHUE 3aPsiJIbl.
HanpsikeHHOCTB 3JIEKTPUYECKOTO TOJIS.
[IpoOHsIit 3apsy. JInnuu
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIA.
OnHOPOIHOE INEKTPUUYECKOE TIOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUUYECKOrO MoJsl. PasHOCTH
MOTEHIIMAJIOB U HAIIPSI)KEHUE.
[TorenuunanbHas 3HEprus 3apsaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuuan 3MeKTpOCTATUYECKOTO TOJIS.
CBs13b HAIPSKEHHOCTH MOJISL U PA3HOCTH
MOTEHIIMAJIOB JIJISI 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK

¥ HEOJTHOPOIHOTO).

[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lome
paBHOMEPHO 3apsiKeHHOM cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BeEMY

B3aUMOJICHCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOMOTHBIX

Y OTHOCUTEIBHBIX MOTPEMTHOCTEN
U3MEPEHUI (PU3HUECKUX BETHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
Hab6mronenue npeBpaiiieHus SHEPTUu
3apsSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIyYEHUs CBETOANO/1A, UCCIICTOBAHNE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UucTop.
N3yueHune 3aBUCUMOCTH
AIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATopa OT IUIOLIA/IU MJIACTHH,
PACCTOSIHUS MEXKIy HUMU

U AUDJIEKTPUYECKON IPOHNULIAEMOCTH.
N3ydeHne KapTUH JUHUN
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIs
TOYEYHOTO 3aps]1a, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsKEHHOT0 0 00beMy 11apa,
PaBHOMEPHO 3apsKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIBHBIX
ITOBEPXHOCTEN.

Pemenue pacueTHbIX 3a71a4 C SIBHO
3aIaHHOM M HESIBHO 3aJaHHOMN




mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU TIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

Y SKBUIIOTCHIIMAIBHBIX IOBEPXHOCTEM.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM
noJsie. Y CIIOBHE paBHOBECHS 3apsiIOB.
JINBIIEKTPUKY B 3JIEKTPOCTATUYECKOM
none. Juamekrtpuaeckas
IPOHUIIAEMOCTD BEILIECTBA.
Konnencarop. DIEKTpOEMKOCTb
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOT0 KOHJIEHCATOPA.
[TapamienpHO€E COEIMHEHNE
KOH/ICHCATOPOB.

[TocnenoBarenpbHOE COEIUHEHNE
KOH/ICHCATOPOB.

OHeprus 3apsHPKEHHOI0 KOHJIEHCATopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOJAHOM 3JIEKTPUYECKOM TIOJIE.
TexHuueckue ycTpomucTaa

Y TEXHOJOTUYECKUE MPOLECCHI:
ANEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznyeckoit MoIebIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI DIIEKTPOCTATUKHU.

Pelenne kauecTBEeHHBIX 3a]1a4,
TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 JIEKTPOCTATHKE.

OObsicHEHUE yCTPOICTBA

Y TIPUHITUTIA JIEHCTBUS JIEKTPOCKOTIA,
AIIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHue paboTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycioBUHA NPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOYCTHBIN
3apsi, OMHOPOIHOE ANEKTPUUECKOE
noJie.

BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX TIOJIO)KCHUI U 3aKOHOB
AIEKTPOINHAMUKH: 3aKOH COXPaHCHHUSI
AIEKTPUUECKOTO 3apsifa, 3aKoH KymnoHna,
MOTCHIINATLHOCTD
AIIEKTPOCTATUYECKOTO TTOJISI, IIPUHITUTT
CYTIEPIIO3UIIAN JICKTPUICCKUX TOJICH.
Ucnons3oBanue | T-TexHOMOTHI




npu paboTe ¢ JOMONHUTETbHBIMU
MCTOYHUKAaMU UH()OPMALIMH 110 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JOCTOBEPHOCTH

4.2

[HocToguHBIN
ANEKTPUYECKUN TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
YcnoBus CylecTBOBaHUS MMOCTOSSHHOTO

QJICKTPHUYCCKOTI'O TOKA. HMcTouHukM TOKA.

Hanpspxenue U u 9J1C E.

3akoH OMa [ y4acTKa LEeMu.
DIEKTPUIECKOE COMPOTUBIICHUE.
3aBUCUMOCTH COMPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOJTHUKA OT €TO
JUTMHBI ¥ TUTOIIA/IH TTOTIEPEYHOTO
CeYCHHS. Y IeIbHOE CONIPOTHUBIICHNE
BEIIICCTRA.

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COCTUHEHNE MMPOBOTHUKOB.
Pacuer pa3BeTBICHHBIX AIEKTPUUIECCKUX
nenei. [Ipasmna Kupxroda.

Pabora snekTpruieckoro Toka.

3akoH JIxoyns-Jlenua.

MONIHOCTB ANEKTPUIECKOTO TOKA.
TemnmoBast MOIITHOCTB, BBIACIISIEMAas

Ha pe3nucTope.

OJ1C v BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHHUKA TOKa. 3akoH Oma

JUISl TIOJTHOM (3aMKHYTOM)

IIpoBeaeHUE NPSIMBIX U3MEPEHUI CUJIbI
TOKa W HAIPSIKEHU S, KOCBEHHBIX
M3MEPEHUN YJIeIbHOIO COMPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBECHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3NYECKUX BEJIUYUH U OMBITOB

T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIpY U3YYEHUHM 1IETIeN TOCTOSHHOTO
TOKa.

Omnpenenenne abCOIOTHBIX

1 OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEPEHUN (PU3HUYECKUX BEIIMYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajJbBaHUYECKOI0 AJIEMEHTA 1 OIICHKa
BHYTPEHHETO COMPOTUBJICHUSI.
Pemienue pacueTHbIX 3aj1a4 € IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT MOCTOSTHHOTO TOKA.
Pemenre kaueCcTBEHHBIX 3a]1a4,




3JIEKTPUYECKOMN 1enu. MOonHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3amMbIKaHUE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHu4YeCcKHue yCTpoucTBa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
aMIrepMeTp, BOJIBTMETP, PEOCTaT,
CUYETUHUK IEKTPUUECKOU SHEPTUU

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB MOCTOSIHHOT'O TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JICUCTBUS aMIIEPMETPA, BOJIBTMETPA,
peocTaTa, CYETUMKA AIECKTPUUECKOM
SHEPTHUH.

BrinonneHnne yueOHbIX 3aaHUN

Ha aHaJIU3 3JIEKTPUUYECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
AJIEKTPOIMHAMUKH: 3aKOHBI OMa

JUISL y4acTKa LeTH U JUIsl 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—JIenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKkTepa
(HampumMmep, 1o TemMe « JIEKTPUUECKUe
SIBJICHUS B TIPUPOJIEY)

4.3

Toku B pa3iinuHbIX
cpenax

DJIeKTpUYECKasi IPOBOJIUMOCTb
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTb TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKyyME.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB.
[MomynpoBonuuku. CoOCTBEeHHAs

Y IPUMECHAs IPOBOAUMOCTh

IIpoBeaeHUE KOCBEHHBIX U3MEPEHUM U
HUCCIe0BaHNI 3aBUCUMOCTEN

MeXy (pU3nIecKUMH BeTMYNHAMU
MIPU U3YUYECHUH MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AJIEKTPOJIUTAX U TOITYIIPOBOJHUKAX.
Omnpenenenue aOCOTIOTHBIX

Y OTHOCHUTEIBHBIX MTOTPEITHOCTEN
U3MEpeHUI (U3HUECKIX BETHYNH.




MOTYNPOBOJHUKOB. CBOICTBA
p-n-nepexoa. [1oaynpoBOIHUKOBBIE
IpUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
Onexktponns. 3akoHsl Dapazaes

JUTSL DJIEKTPOJIN3A.

DIIEKTPUYECKUM TOK B ra3ax.
CamocTtosTenbHbII

Y HECAMOCTOATEIIbHBIN pa3psi.
PaznuyHbIe TUITBI CAMOCTOATEIIBHOTO
pa3psana. Mosaus. [1nazma.
TexHuueckue ycTpoucTaa

U IPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, AJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOHUKOBBIC
npuOOPHL: U0, TPAH3ZUCTOD,
dboToAMO I, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
QITIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS

OneHka rpaHul] NOTrPEeIIHOCTEN.
Habitoienue anekTpoinsa, u3yueHue
U 00BSICHEHHE ITPOBOAUMOCTHU
AJEKTPOIUTOB, SKCIIEPUMEHTAIIBHOE
U3Y4YEHUE 3aKOHOB 3JIEKTPOJIN3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOU
XapaKTEPUCTHUKU JTHOJA.

CpaBHeHHE NPOBOAMMOCTH METAIIIOB
Y TIOJIyIIPOBOHUKOB.

N3ydeHnne nckpoBoro paspsaa

Y IPOBOJMMOCTH BO3AyXa.

Pemenue pacueTHbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITBIO

C MCIOJIb30BAHUEM 3aKOHOMEPHOCTEN
MIOCTOSIHHOI'O TOKA B PA3JIMYHBIX CPEax.
Pemenue kauecTBEeHHBIX 3a/1a4,
TPEOYIOITUX TPUMECHCHUS
3aKOHOMEPHOCTEN MOCTOSHHOTO TOKA
B PA3JIMYHBIX Cpe/Iax.

OObsicHEHUE YCTpOMCTBA U MPUHLIMIIA
JEHCTBHS ra30pa3psAaHbIX JIaMIl,
AJIEKTPOHHO-TY4YeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX TPUOOPOB: 1101,
TpaH3UCTOpa, GOTOANOA, CBETOANOA.




OOBsiICHEHUE CYTH MTPOLIECCOB:
rajibBaHUKH, paUHUPOBAHUS MEIH,
BBIIUJIABKH ATFOMUHUS, JIEKTPOHHON
MUKPOCKOIINH

Hroro no pazaeny o4

Pasznen 5. ®uznuecknii NPaKTUKYM

51 | Ousuyeckwuii 16 Cnoco0bl u3mepenust pU3nIecKux IIpoBeneHNE KOCBEHHBIX U3MEPEHUM,

IIPAKTUKYM BEJIMYMH C UCIIOJIb30BAHUEM UCCJIEIOBAHNUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEII0KEHHBIX TUIIOTE3
Y KOMITBIOTEPHBIX JaTYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIILHBIE B TEMAaTUYECKHUX pa3esax
MOTPEHIHOCTHA U3MEPEHUN PU3NUECKUX | «YUEHUYECKHI SKCIICPUMEHT,
BennurH. OLIeHKA rpaHull nabopaTopHble pabOThI, MPAKTUKYM))
MOTPELIHOCTEN

Hroro no pazaeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOTPAMME




11 KJIACC

No
/11

HaumeHnoBaHue
pa3aenoB U TEM
y4eOHOro rpeaMera

KomnuectBO
9acoB

[IporpammHoe copepxaHue

OcCHOBHBIC BUIBI IEITEILHOCTH
oOyyJaronmxcs

Pasznen 1. DnexkTpoauHamMuka

11

MarsuTtHoOE 1oJjie

14

B3aumopericTBre NOCTOSHHBIX
MAarHUTOB U MPOBOTHUKOB C TOKOM.
MarnautHOoe nojsie. Bektop MarHuTHOU
uHayKUud. [IpuHun cynepno3uuuu
MAarHUTHBIX MOJIeH. JINHUY MarHUTHOM
UHIYKIWU.

MarHutHO€ 1oJie TPOBOJAHUKA C TOKOM
(OpsIMOTO TPOBOJAHUKA, KATYIIKU

U KpYroBoro BuTKa). OnsIT Jpcrena.
Cuna Amriepa, ee HalIpaBJICHUE

U MOAYJIb.

Cuna JlopeH1ia, ee HapaBIICHHUE

Y MOZYJIb. JIBUJKEHUE 3apsyKEHHOU
YacCTHUILIbl B OJTHOPOJHOM MAarHUTHOM
nosie. Pabora cuiibl JlopeHia.
MarsauTtHoe oJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHUE MMOCTOSHHBIX MAarHUTOB,

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUI
cuibl AmIiepa, IpoBEACHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3MYEeCKUMHU BETUYMHAMU U OTBITOB
T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
IIPU U3YUYEHUHU JIEUCTBUS MOCTOSIHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MAarHUTHBIM TIOJIEM.

Omnpenenenne abCOIOTHBIX

1 OTHOCUTEIBHBIX MOTPEIIHOCTEN
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
Hccaenosanne MarHUTHOT'O MOJIS
MOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
TOJIA.

Onpenenenue HanpaBiIEHUS UHIYKIUN
MAarHUTHOTO MOJIsl POBOJAHKUKA C TOKOM,




3JIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb KOO, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel Jlopenna.
N3yuenne KapTUHBI TMHUN UHAYKIIUN
MarHuTHOTO II0JISI IOJIOCOBOTO

1 TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, IJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJAHUKOB C TOKOM, IEUCTBUS CUIIbI
JlopeHia Ha MOHBI 3JIEKTPOJINTA.
HaOmnronenue aBUkeHUs myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOUIIAa JEHCTBUSA
AIEKTPOUZMEPHUTEIHHOTO IMpHOopa
MarHUTOAJIEKTPUUECKOU CHUCTEMBI.
Petienue pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJIJaHHOM
(hU3nYECKO MOJIEIBIO

C MCII0JIL30BaHHMEM OCHOBHBIX
3aKOHOB U (pOopMyII MO TeMe
«MarsuTHoOE I0JIEY.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o Teme «MarauTHOE MOoJIe.
OObsicHEHUE YCTPOWUCTBA U MPUHITUTIA
JICVICTBHS SJIEKTPOMArHuTOB, TECTEPA-
MYJIBTUMETPA, FJEKTPOABUTATENS




SIxo0u, yCKOpHUTEICH IIeMEHTapHBIX
YaCTHII.

OOBsicHEHNE IPUMEHEHHUS TOCTOSTHHBIX
MarHUTOB

1.2

DJIeKTpOMarHuTHas
VHTYKLUS

13

SIBieHME BJIGKTpOMaFHHTHOﬁ HHAYKINH.

[ToTok BeKTOpa MAarHUTHOW WHAYKIIHUH.
OJIC unayKumMu. 3aKOH

3JIEKTPOMArHuTHOM nHAyKuuu Papasnes.

Buxpesoe snekrpuueckoe none. Toku
dyko.

OJ1C nHAYKIIMY B TPOBOJTHUKE,
JBHKYIIEMCS] B OTHOPOAHOM
MAarHuTHOM IIOJIE.

[TpaBuso Jlenna.

NupykruBHoCcTh. Karymika
WHAYKTUBHOCTH B LIEMIH TOCTOSIHHOTO
Toka. fBnenune camonnaykuuu. 3/1C
CaMOMHTyKL1H.

OHeprus MarHuTHOT'O NOJIS KaTyIIKH

C TOKOM.

DIIEKTPOMAarHuTHOE IIOJIE.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTHYECKHE MPOLIECCHI:
WHIYKIHMOHHAS [1€Yb, COJICHOU/I, 3a1I1Ta
OT 3JIEKTPU3ALMH TEJ NPU JBUKEHUN
B MarHUTHOM I10JI€ 3eMJIH

IIpoBeaeHue uccaenoBaHuA
3aBUCUMOCTEH (PU3UUECCKUX BETUIHH

Y OTIBITOB MO MPOBEPKE MPEAT0KECHHON
TUIIOTE3bI TIPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
OrnpeneneHne MHIYKIIMHA BUXPEBOTO
MarHUTHOTO ITOJIS.

Omnpenenenue aOCOTIOTHBIX

Y OTHOCHUTEIBHBIX MTOIPEITHOCTEH
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
DKCNEpUMEHTAIbHOE U3YUCHHE MPaBUia
Jlenna.

HccnenoBanue ABICHUS CAMOUMHIYKIUH,
3aBucuMocT DJIC caMOoMHIyKIIUU

OT CKOPOCTH U3MEHEHMS CUJIbI TOKA

B IICTIN.

N3yuenue najieHus MarHuTa

B QJTIOMUHHEBOU (MeHOM) TpyOe.
COopka MOIeJIH DJIEKTPOMArHUTHOTO
reHeparopa.

Pelienne pacueTHbIX 3a71a4 C SIBHO
3aJITaHHOM M HESIBHO 3a/JaHHOU




buznueckoit MoIebIO

C MCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 popMyJ1 IO TeME «DIEKTPOMArHUTHAS
WHITYKIIHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

10 TeEME «DIJIEKTPOMAarHUTHAs
WHTYKIIUS.

OOBscHEHNE OCHOBHBIX MIPUHIIUIIOB
NEHCTBUS TEXHUUYECKUX YCTPOUCTB

Y TEXHOJOTMYECKUX MTPOLIECCOB, TAKUX
KaK: MHYKIIMOHHAsI [1€4Yb, COJICHOU,
3alUTa OT JEKTPU3ALUH TET

P JBMYKEHUW B MATHUTHOM T10JI€
3eMIIH.

PaGoTa B rpynmax mpu o0Cyk1eHuN
BOIIPOCOB MEXIIPEAMETHOTO XapaKkTepa
(Hampumep, o TeMe
«DNEeKTPOMArHUTHBIC SIBICHUS

B IIPUPOJIC»)

Hroro no pazaeny 27

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanuueckue 10 Konebarenbhas cucrema. IIpoBeneHrne KOCBEHHBIX HW3MEpPEHUH,
Kos1e0aHus CBoOoHbBIE KOJIEOaHUSL. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXIY

[Mapmonnyeckue konebaHusl.
Kunematrndeckoe U THHAMHYECKOE
onucaHue. DHEPTeTUIECKOE OMTMCAHNE

(GU3UYECKUMHU BEITMYMHAMHU U OIIBITOB
0 MTPOBEPKE MPEIOKEHHON TUIOTE3bI
MPU U3yUYEHUU KOJIeOaHU HUTSHOTO




(3aKOH COXpaHEHHUSI MEXaHUYECKOU
sHepruu). BeiBoa TMHaMHUYECKOro
OMMCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONMCAHMS.
Awmmuntyzaa u ¢aza konebanuii. CBsi3b
aAMIUTATYBI KOJIEOAHUI UCXOTHOM
BEJIMYMHBI C AMIUIUTYAaMH KOJICOaHMI
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wacTora KoyeOaHMIA.
[Tepuona manbIx CBOOOHBIX KOJIeOaHUH
MaremMaTudeckoro mastHuka. [lepuos
CBOOOJIHBIX KOJICOaHU I MPYKMHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXalOMIUX KOJICOAHUSIX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOIIE0AHUS.

TexHuueckue ycTpomucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
WHCTPYMEHTHI, cericmorpad

U TIPY>KUHHOTO MasITHUKOB,
BBIHYXJICHHBIX U 3aTyXaIOIIUX
MEXaHUYECKUX KOJICOaHUM.
Omnpenenennue aOCOTIOTHBIX

U OTHOCUTEJIbHBIX MOTPEITHOCTEN
U3MEPCHUI (PU3NIECKUX BETUIHH.
OueHka rpaHul] NOTPEMIHOCTEN.
HaOnronenue He3aBUCUMOCTH MEPUOJIa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT aMIUIUTY/BI.

DKcnepuMeHTaIbHas MPOBEpPKa 3aKOHA
COXpaHEHMS SHEPTUU MPH KOoJIeOaHUIX
rpy3a Ha IpY>KUHE.

HaOmnronenue pezonanca.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MO MaTeMaTHYECKOTO MasTHUKA

1 U€AJIbHOTO MPYKUHHOTO MasTHUKA.
Perienne pacueTHbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3UYECKOM MOJIEITBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «MexaHndeckue
KOJIEOaHUS.

Penrenne kadyecTBEeHHBIX 3a/1a4,
TpeOYIOUTUX TPUMEHEHUS 3HAHUM

1o TemMe «MexaHnJecKrue KoueOaHus».
OOBsICHEHHE YCTPOICTBA U MPUHIIUIIA




JICEVCTBHS METPOHOMA, YaCOB, KaueJeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

pu padoTe C AOMOTHUTEILHBIMU
HMCTOYHUKAMU MH(GOPMAIIHH 10 TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKa
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHBIE
KoseOaHus

15

Koneb6arenbnblii KOHTYp. CBOOOIHBIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHus

B UJI€aJIbHOM KOJI€0ATETbHOM KOHTYDE.
®opmyna Tomcona. CBA3b aMILTUTYAbI
3apsia KOHAEHcAaTopa ¢ aMILIUTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHHUS SHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxarnme JeKTPOMarHuTHbIE
Kose0anus. BeiHyX1eHHbIE
AIIEKTPOMATHUTHBIE KOJICOaHUSI.
[TepemenHbI TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMILIIUTYTHOE

Y JICUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
Y HaTIPSDKEHUS TIPU pa3IndHON Popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHU.

CuHycou1aJIbHBIN TEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP U KaTylIKa

[IpoBeneHE KOCBEHHBIX H3MEPEHUI
Y UCCJIeIOBaHUSI 3aBUCUMOCTEH
(U3UYECKUX BETMYHH TP U3YICHUH
AIEKTPOMATrHUTHBIX KOJIeOaHUM U 1ienei
MEPEMEHHOTO TOKa.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJILHBIX OTPEITHOCTEN
U3MEpEeHUM (U3NUECKUX BETHMYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yyenue ycTpoiicTBa U MPUHITUTIA
nencTBus Tpanchopmaropa.
HaOmronenue 31eKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocuusiorpaMmm
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.
Pemenue pacueTHBIX 33124 C SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UIECKON MOJIETHIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB




WHIYKTUBHOCTHU B LEIH
CUHYCOUJAIBHOTO MIEPEMEHHOTO TOKA.
Pe3zonanc TokoB. Pe3onaHc
HaIPSHKECHUU.

WneanbHblil TpanchopmaTop.
[IpowusBoacTBO, IEpeayda u

NOTpPEOJICHHE DIIEKTPUUECKON SHEPTHH.

DKOJIOTUYECKUE PUCKU

IIPU IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ucnonb3zoBanus
AJIIEKTPO3HEPTHUH B IIOBCEIHEBHOM
KU3HU.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
ANEKTPUUECKUI 3BOHOK, T€HEPATOP
NEPEMEHHOTO TOKA, TUHUU
aNIeKTponepenayd

U GopMyII 10 Teme
«JEKTPOMATrHUTHBIC KOJICOAHUS».
Pemienue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «DJIEKTPOMarHUTHBIC
KOJICOQHUS.

CpaBHEHME MEXaHUYECKUX

U DJICKTPOMArHUTHBIX KOJICOAHMIA.
OOBsICHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS PTIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOTro TOKa, JTMHUMI
AJIEKTpoIepeaay.

Omnpenenenre yCIoOBHN TPUMEHUMOCTH
MOJIEIN UACaTBbHOTO KOJIe0aTEeIbHOTO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
MCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C IIO3UIIMH DKOJIOTHYECKOUN
0€30MacHOCTH; TIPEICTABIICHUN

O paloOHaIFHOM IPUPOAOTIOTH30BAHUN
(B mporiecce moATOTOBKH COOOIICHHH,
BBITIOJIHEHUI TPYTIIOBBIX TPOCKTOB)

2.3

Mexanndeckue u
BJIEKTPOMArHUTHBIE
BOJIHBI

10

MexaHU4eCKHEe BOJTHBI, YCIIOBUS UX
pactpoctpanenus. [lonepeunsie

Y TIpOJI0JIbHEIE BOJHEL [lepron,
CKOPOCTbH PACTIPOCTPAHCHHUS U JJTNHA

Hab6nronenue obpazoBanus

U PaCIPOCTPAHCHHSI TIOTTEPEUHBIX
Y TMPOJIOJBHBIX BOJIH, OTPAXKCHHUS
U MIPEIOMJICHHS, UHTEPPEPEHITUH




BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpa)keHue, MpeIOMIICHHE,
uHTepdepeHIus u Tudpaxus.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IymoBoe 3arpsi3HEHIE OKpYKarOIIen
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TYy4YEHUS HJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB

B, E*, v~ B YIEKIPOMATHATHON BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, NPeJIOMIICHHE,
noJsipu3anusi, UHTeppepeHuus

U qudpakiys.

[Ikana >eKTpOMarHUTHBIX BOJH.
[TpumeneHne >JeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I pPaaruoOCBA3U U TCIICBUICHUA.

Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKarOIIEU CPEIBI.

TexHuueckue ycTpomucTaa

Y PAKTUYECKOE MPUMEHECHUE:
MY3bIKAJIbHbIE UHCTPYMEHTHI,
pazap, paIuONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neun,

1 T pakuy MEXaHUIECKUX BOJIH,
aKyCTHYECKOT'O PE30HAHCa, CBS3H
I'POMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYA0M U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOWCTB yJbTpPa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
Oo6napy:xeHue nHdpaKpacHOro

U YIbTPa(pUOJIETOBOTO U3ITYUCHUIA.
CpaBHEHUE MEXAHUYECKUX

Y 3JIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycinoBUil IPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJTHBI.
Peliennie kauecTBEHHBIX 3a7a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

o teMe «MexaHnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydyenne napamMeTpoB 3BYKOBOM
BOJIHBI.

N3yuenue pacnpocTpaHeHuUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OObsicCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEACTBUS MY3bIKaJIbHBIX MHCTPYMEHTOB,
pazaapa, paIuOIpUEMHUKA, TEIEBU30Pa,




YIbTPA3BYKOBaA THMAIrHOCTHUKA
B TCXHUKC 1 MCIUILINHC

aHTeHHsbl, Tenepona, CBU-neun.
OOBbsicCHEHUE YIBTPa3BYKOBOU
JTUArHOCTUKH B TEXHUKE ¥ METUIINHE.
Hcnons3zoBanue [ T-Ttexnonoruii

pu paboTe ¢ TOMOTHUTEITLHBIMHU
UCTOYHUKaMU HH(DOPMAIIHH 110 TEME,
UX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 U OlleHKa ITOCIEICTBUN
IITYMOBOT'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUSI OKPYKAIOIIEH Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30macHOCTH; MPEJCTaBICHUMN

0 panroOHaILHOM PHUPOIOTIOTH30BAHNN
(B mIporiecce moATOTOBKH COOOIIICHHH,
BBITIOJTHCHUH TPYTTIOBBIX MIPOCKTOB)

2.4

Ontuka

25

[IpsiMonuHEHOE pacpOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyu cBera.

To4euyHbIN HCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHHUS
cera. [Toctpoenune nzodpakeHuit

B IJ10cKOM 3epkaie. Chepuueckue
3epKaJa.

[Ipenomiienue cBeta. 3aKOHBI
PEJIOMJICHUS CBEeTa. AOCOTIOTHBIN
MIOKA3aTeIb MPEIOMIICHUSI.
OTHOCUTEIBbHBIN TOKA3aTEeINb

HabmoneHnre onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX N3MEPEHUM,
HUCCJICIOBAHUS 3aBUCUMOCTEM
(bU3UYECKUX BEITUYUH U ONBITOB

T10 MMPOBEPKE MPEITI0KEHHOU TUTTOTE3BI
MIPU U3YUYEHUH SIBJICHUU MTPETOMIICHUS
CBETa Ha rPaHMUIIC pa3ziesia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y pPacCEMBAIOIIEH JTUH3aX, BOJITHOBBIX
CBOMCTB CBETA.

HabmtoieHue noyiHoro BHyTPEHHETO




npenomiieHust. [locTossHCTBO 4acTOTHI
CBETAa U COOTHONIEHUE JJTUH BOJIH
[P MIEPEX0/I€ MOHOXPOMATUYECKOTO
CBETa 4yepe3 IpaHully pasjesna AByX
ONTHYECKHUX CPEl.

Xon yyen B mpusme. Jlucnepcus ceera.

CnoxxHBIHA cocTaB Oeroro ceera. LIBer.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN YOI MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.
Cobuparoriye u pacCeMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYCHOE PaCCTOSTHUE
Y OIITUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil JIMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOH JIMH3bL. Y BEIMYCHUE,
JTaBaeMo€ JIMH30M.

XoJ Jiyya, IPOLIECAIIErO JIMH3Y

I1oa IMpOM3BOJIBHBIM YI'JIOM K €€ rJIaBHOM

ontu4eckon ocu. Iloctpoenue
U300pKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpermaromnias
crocoOHOCTh. ['1a3 kak onTuyeckas

OTpakE€HUsI, U3YUECHUE MOJICITU
CBETOBO/IA.

[Toyuenue n3o0pakeHus B CUCTEME
U3 IJIOCKOTO 3€pKaja U JIMH3HI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TEIeCKOMUYECKUX
CHUCTEM.

N3ydenune nossipusanuu cBera,
OTPaKEHHOT'O OT MOBEPXHOCTHU
JIUPJIEKTPUKA, U3YUCHUE
HHTep(PEePEeHITNH JTa3ePHOTO U3ITYUCHUS
Ha JIBYX IEJISIX.

[lonydeHue crieKTpa u3JIy4eHus
CBETOAMO/1a TIPU TTOMOIITH
TU(PaKIIMOHHON PEIIETKHU.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOM U HESABHO 3aJIaHHOU
(hU3nYECKO MOJIEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «OnTuKay.
Pemienre kaueCTBEHHBIX 3aj1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o Teme «OTnTHKaY.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/IaBAEMBIX IJIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M.

OrnpeneneHue ycloBH MPUMEHUMOCTH




cUcTeMa.

[Ipenensl npuMeHUMOCTH
r€OMETPUYECKON ONTUKH.

Bomnosas ontuka. MaTepdepennus
cBera. KorepeHTHbIE HCTOYHUKM.
YcaoBust HAOMIOIEHUST MAKCHUMYMOB
Y MUHUMYMOB B MHTEPhEPEHIIMOHHON
KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ IpuMepsI Kilaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakimronnas
penieTka. Y cioBUe HaOIIOAeHUS
[JIAaBHBIX MAKCUMYMOB MPH MaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKUE MPOLECCHI: OUKH,
Jyma, nepuckon, goroamnmapar,
MUKPOCKOT, TPOCKIIMOHHBIN anmnapar,
MPOCBETICHNE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(PaKIIMOHHAS PEIIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
MPUMEHUMOCTH T€OMETPUUECKOIN
OITHKH.

OOBbsicHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONTUYECKUX SBJICHUI: UHTEP(DEPECHIINH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUS.

OOBbscHEHUE yCTPONUCTBA U IPUHIUIIA
JEHUCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOEKIIMOHHOIO aIapara,
TU(paKIIMOHHOMN PEIIETKH, BOJIOKOHHON
OITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONTUKH.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IIPUPOJIE)

Hroro no pazgeny
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Pa3znen 3. OcHOBBI clIeIIHAJIbHOI TEOPUH OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OCHOBBI
CHELMAIbHOU TEOPUH
OTHOCUTEIBHOCTH

5

['paHnIBI MPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [loctynaTel cnennanbHON
TEOPUU OTHOCUTENBHOCTH.

[TpoBeneHne KOCBEHHBIX U3MEPEHU
UMITYJIbCA U SHEPTUU PENIATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB




[IpocTpaHCcTBEHHO-BPEMEHHOM
unrepBai. [IpeobpazoBanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3amesieHre BPEMEHHU U COKpallleHHe
JUTUHBI.

OHeprus 1 UMITYJIbC PEITUBUCTCKON
YaCTHLIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIECOM
PENSATUBUCTCKON YaCTHIIBI.

DHeprus MmoKos.

TexHnueckne ycTpomcTBa

U TEXHOJOTUYECKHE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHHUKHU, YCKOPUTEIN
3apsSKEHHBIX YaCTHUIL

3apsDKEHHBIX YaCTHIl B MATHUTHOM
oJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHHUH C UCTTOJIP30BAHUEM TTOCTYJIATOB
CHeIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE TIPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TTPUEMHHUKOB,
YCKOpHUTEIeH 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBasi pusuka

4.1 Kopnyckynsipao- 15 PaBHOBECHOE TEMIOBOE M3TyUYECHUE IIpoBeneHrEe KOCBEHHBIX U3MEPEHHU,
BOJIHOBOM JTyaJiu3M (u3;1yyeHue abCOJIFOTHO YEPHOTO TeNa). | UCCIEIOBAHUS 3aBUCUMOCTEH MEXITY

3akoH cMelienus Buna. ['unoresa
[Lranka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYIILC (DOTOHA.
dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHUE
Oiiamrerina st pororddexra.
«KpacHas rpanuna» gororddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,

(bU3MYECKUMHU BeTUINHAMU

py u3yueHuu siBnieHus hotorddekra.
Omnpenenenue aOCOTIOTHBIX

¥ OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEPCHHUI (PU3HYCCKUX BETHYHMH.
OneHka rpaHul] HOTPEUIHOCTEN.
Pemenune pacueTHbIX 33724 C SIBHO
3aJJaHHOW U HESIBHO 3aJJaHHOU




JTaBJICHHUE CBETA Ha aDCOIIOTHO
MOTJIONIAIOIIYIO0 U aOCOJIIOTHO
OTPKAIOIIYIO TIOBEPXHOCTB).
Omnsrtel I1.H. JIebenesa.

BonHoBbIe cBOMCTBA YacTHll. BOJIHBI
ne bpoius. [Inuna BosHsl 1e bpoiiis
U pa3Mepbl 00JIaCTH JIOKATU3ALUH
JBIKYIIEHCS YaCTUIIBI.
KopnyckynsapHO-BOTHOBOM Jyallu3M.

Judpakuus 31eKTpOHOB Ha KpUCTAJLIaX.

Crenuduka u3mMepeHuil B MUKPOMUDPE.
CooTHOLIEHNS HEOIPEIETIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTporucTaa

¥ TEXHOJIOTUYECKHUE MPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
doToaaTUNK, TYHHETBHBIA MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO

buznyeckoit MoJIebIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyin o teme «KBaHTOBBIE
SIBIICHUSI.

Pemienre kaueCTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUM

1o TeMe «KBaHTOBBIE SIBICHUSY.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OuiHmTeniHa 1g Gporoadgekra,
MPUHIIMIIA COOTHOIIECHUHN
HeonpenenenHoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA IEHCTBUS
CIIeKTpoMeTpa, (PoTorIeMeHTa,
dhoToaaTurKa, TYHHEIHLHOTO
MHUKPOCKOIIa, COJTHEUHOU OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-Trexnonoruu

pu paboTe ¢ TOMOJHUTEITLHBIMHU
HMCTOYHUKAMU WH(OpMAIINH 110 TEME,
X KpUTUYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OMNBITHI IO UCCIENOBAHUIO CTPOEHUS
aroMa. [Inanerapnas Mmosiesib aToma
Pezepdopna.

OrnpeneneHue JJIMHBI BOJHBI JIa3€PHOTO
W3JIyYCHHS.
HaOmnronenue nuHeyaThIx CIIEKTPOB.




[Toctynartsl bopa. U3nyuenue

Y orJIoIeHue (POTOHOB IIPH TIEPEXOe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUU

Ha JIPyroM.

Bunsi cnexktpoB. CriekTp ypoBHE#
SHEPIruy aromMa BOJ0PO/a.
CrnoHTaHHOE U BBIHYKJIEHHOE
u3JyuyeHue csera. Jlasep.
TexHu4yeckue yCcTporucTBa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
CHEKTpaIbHBIN aHAINU3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccnenoBanue ciekTpa pa3peKeHHOro
aTOMAapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v AEUCTBUS
CYETYMKA HOHU3UPYIOUIUX YaCTHII.
Ornpenenenue ycaoBud IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEpA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOI'0 U BTOPOTO
OCTyJ1aTOB bopa

4.3

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacmal.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paAMOaKTUBHOTO pacraja.
PannoakTuBHBIE H30TONBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIE
opranusmbl. EcTrecTBeHHBI OoH
u3nydeHus. [lozumerpus.

DHeprus CBs3U HyKJIOHOB B sIpE.
Anepnsbie cuibl. Jlepext Macchl spa.

[IpoBenenne namepeHui
paaroaKTUBHOTO (OoHA

C MCIOJIb30BAaHUEM JI03UMETPA

Y HCCIIEJOBAaHUE TPEKOB YACTHUL]

(1o roToBbIM oTOrpadusIM).
W3ydenue nornoiieHus 6eTa-yacTHIl
ATIOMUHHUEM.

OnpenenenHue yciuoBH IPUMEHUMOCTH
MOJEJIA aTOMHOTO Si/Ipa.

AHanu3 1 ONMCcaHue AJEPHBIX peaKIni
C MCIOJIb30BaHUEM MOHSTHI MaccoBOe
YUCIIO U 3apsij sApa, SHEPTUsl CBA3U
A7Ipa, 3aKOHOB COXPAaHEHUs 3apsija,
MacCOBOT'0 YHCJIA U SHEPTHUH B SAEPHBIX




SAnepnsle peakuuu. J/lenenue u CUHTE3
snep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJIAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl pErUCTPALIN U UCCIEA0BAHUS
AJIEMEHTAPHBIX YACTHUL.
DOyHIaMEHTAIBHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBinenne o CTaHaapTHOMN
Mozenu. KBapk-rimrooHHas MOAEIb
aZpOHOB.

®dwusuka 3a npenenamu CtaHaapTHON
Mozenu. TemHas MaTepusi U TEMHasI
DHEPTHUS.

EnuncTBO huzmveckoit KapTUHBI MHUpA.
TexHuueckne ycTpoicTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
IO3UMETp, KaMepa Buiibcona, siaepHbIi
pPEaKTOp, TEPMOSIEPHBIN PEAKTOD,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadus

peakimsX, 3aK0OHa PaJH0aKTUBHOTO
pacnaja.

OObsicHEeHUE PUHIIUNA IEUCTBUS
JI03UMETpA, Kamepsl Bruibcona,
SJICPHOTO PEaKTOpa, TEPMOSIAEPHOTO
peakTopa, aTOMHOU OOMOBI, MArHUTHO-
pEe30HaHCHOM ToMorpaduu.

AHaN3 1 OLIEHKA BIUSHHUS
PaIMOaKTUBHOCTHU HA KUBbBIC
OpTaHU3MBbI, a TAKYKE MOCIEICTBUI
Pa3BUTHUSA SIIEPHON SHEPTETUKH

C MO3UIIMH SKOJIOTUYECKOU
0€301acCHOCTH; TPEACTaBICHUM

O pallMOHAIBHOM MTPUPOIONIOIB30BAHUU
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazgeny
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Pa3znen 5. DjieMeHTHI aCTPOH

OMHHM U aACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU
U acTpo(U3UKH

12

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHOE 1 MUPOBO33PEHUECKOE
3HaYeHHE acTpoHOMUU. [[puMEeHMMOCTD

HaGmronenue 38e31H0r0 HEDA
HEBOOPYKECHHBIM TJ1a30M
C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX




3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTpOHOMHYECKUX
uccnenoanuii. CoBpeMEeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroTENECKOIbI, BHEATMOChEepHAs
ACTPOHOMHUHI.

Bun 3Be3gHoro neba. Co3Besnus, sipKkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Counnne. CoslHEUHAsA AKTUBHOCTb.
Hctounuk sneprum CoJiHIla U 3BE37.
3Be3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl ITIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» IS 3BE3]]
TJIABHOM MOCJEI0BATENIbHOCTH.
Bnytpennee crpoenue 38e31.
CoBpeMeHHbIE MTPEACTABICHUS

0 TIPOUCXOXKIEHUHU 1 3BoJIoIMU CoJTHIIA
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [Tyt — Hama ['asmakTuka.
[Tonoxenue u nrxenue CoHIa

B ["asmakTuke. TUIBI TaTaKTHK.
Panpnoranaktuku u kBazapsl. YepHblie

MIPUJIOAKEHUM JUIS1 ONIPEACTICHUS
MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ua CeBepHOro noiaymapus

U SIPKUE 3BE3[IBI.

Hab6mnronenue B Teneckon JIyHbl, TIaHeT,
TYMaHHOCTEW U 3BE3HBIX CKOTUICHUM.
YuacTtue B IUCKYCCUU O POJIH
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHPA, B IPAKTUYECKOU AEATEIBHOCTH
YEJIO0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooO1IeHU 0 METOIAX
MOJYYEHHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHWUM, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMUU.

[IprMeHeHnEe OCHOBOMIOJIATAFOIINX
ACTPOHOMMYECKUX MTOHATUH, 3AKOHOB

Y TEOpUH JI aHaJIn3a U OObSICHEHHUSI
bu3HYEeCcKuX NPOLECCOB, TPOUCXOASIINUX
B 3B€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTaJIAKTUYECKOU CPeAE, IBUKEHHUS
HEOECHBIX TEJ, YBOJIIOLIMHU 3BE3]I

u Becenennon




JIBIPBI B sI/IpaxX TaJIAKTHK.
Bcenennas. Paciiupenne BeeneHHon.
3akon Xa060mna. Pazberanue ragakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3Ty4YEHHE.
MacmrabHas cTpykTypa BeeneHHoM.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUU
Htoro no pazneny 12
Pa3nes 6. @®u3nyeckuii NPAKTHKYM
6.1 duznueckuit 16 Cnioco6bl u3mMepenust Gu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJIMYMH C UCTIOJIb30BaHUEM MCCIIEIOBAaHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEJIMYWH, TIPOBEPKA
U3MEPUTETBHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMITBIOTEPHBIX JATYUKOBBIX 13 padoT, OMUCAHHBIX B TEMATUUECKUX
cucteM. AOGCOIOTHEIE paszenax « Y YeHU4eCKUi SKCIIEPUMEHT,
Y OTHOCUTEJIbHBIE MOTPEUTHOCTH nabopaTtopHbie pabOThI, MPAKTUKYM))
U3MepeHu PU3NUECKUX BEJIUUUH.
OueHka rpaHul] HOTrPeIIHOCTEN
Wroro 1o pazaeny 16
Paznen 7. O6o0maroiee noBTropeHmne
7.1 Cucremarusanus u 15 O000111eHNE U cUCTEMAaTH3 AU YyacTue B AUCKYCCUU O POJIH (PU3UKU
o0o01ieHne COJZIepKaHUs pa3eoB Kypca 1 aCTPOHOMUH B PA3JIMUHBIX chepax
MIPEAMETHOTO «Mexanukay, «MonekymsipHas Gpu3uka | J€ATEIBHOCTH YEJIOBEKA.
COJIEpKaHMs U OIbITA U TEPMOJUHAMUKAY, [ToaroroBka cooOI1IeHH 0 MeCTe
NEATEIbHOCTH, «InekTpoauHaMuKkay, «Koaedanus (bU3UYECKON KapTUHBI MUPA B PSTY
PUOOPETEHHOTO Y BOJHBD, «OCHOBBI CHEIIUATBHON COBPEMEHHBIX MTPEICTABICHUI




IpU U3yYEHUH Kypca
¢buszukm 10-11
KJIaCCOB

TEOPUH OTHOCUTENBHOCTIY, «KBaHTOBAA
duznka», «IeMEHTHI aCTPOHOMUU

U acTpO(U3UKID.

Ponb pusuku u actpoHOMUM

B DKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax
NEeATEIBbHOCTH YEI0BEKA, POJIb U MECTO
(U3MKHU U aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
ONMCATEIIBHOM, CUCTEMATU3UPYIOLIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
GyHKUMN PU3NYECKO TEOPUH, PO
(puznyeckoit Teopun B GOPMUPOBAHUU
MpeACcTaBIeHU 0 (PU3NYECKOU KapTUHE
MUPA, MECTO (PU3MUECKON KapTUHBI
MHUpa B 001LEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUM
0 MPUPOE

O IPHUPOJE.

BrinonHeHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHITHUH, GU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos

Hroro no pazaeny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 b Tex KJIACC 1 rpynna

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ni/m Tema ypoka Kourpoabnble IIpakTuyeckue Aara tipposLIe
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypest
1 BBoanslii nHCTpYKTaX 1o Th. ®usuka — 1 02.09.2026
dbyHIaMeHTallbHAs HayKa O IPUPOJIe
9 HayuHblii MeTOZI TIO3HAHUS U METOBI 1 02.09.2026
UCCIICIOBaHMS (PU3NICCKUX SBICHUI
DKCIIEPUMEHT U TEOpHs B MpoLecce 03.09.2026
3 Mo3HaHus Mpupoabl. Habmonenne u 1
9KCIIEPUMEHT B (pr3uKe
4 CrniocoObl u3mepeHus pU3NIECKux 1 05.09.2026
BEJIMYUH
AOCOIOTHAs U OTHOCUTEJIbHAS 07.09.2026
) MOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX 1
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u 09.09.2026
5 MecTO (PU3UKU B GOPMUPOBAHUU 1
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B
MPAKTUYECKOU IESITETLHOCTH JTHOIEH
7 Mexanunueckoe aBuxeHue. Cucrema 1 09.09.2026
otcuera. OTHOCUTENBHOCTD




MCXaHHUYCCKOI'O ABMKCHHA. HpSIMaSI n
06paTHa;1 3aJa4ud MEXaHUKH

Paanyc-BekTop MarepuaibHOM TOYKH,
€ro MPOEKILUN Ha OCU KOOpAUHAT.

Tpaekropus. [lepemenienne. CKopocTb.

Hx mpoeknuu Ha OCH KOOPAWHAT

10.09.2026

10

11

PaBHOMepHOE NIpsIMOJIMHEHOE
nBkenue. ['papuyaeckoe onrcanme
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHUS

CroxxeHue nepeMereHuii 1 CKopocTei.
Pemenue 3amau

HepaBHomepHOE nBUKEHHUE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE IBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

12.09.2026

14.09.2026

16.09.2026

12

I'paduueckoe onucanme
MPSIMOJIMHEHHOTO JIBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

16.09.2026

13

CrapToBas TuarHocTu4Ieckas padota.
CBobosiHOE MajieHune. Y cKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

17.09.2026

14

15

JBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

KpuBonuneiinoe asuxenue. JBrmxkeHue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

19.09.2026

21.09.2026




ckopocTts. I[leproa u yacToTa.
LleHTpOCTpEMHUTENBHOE U MTOTHOE
yCKOpeHHe

16

17

18

KonTtponbHast pabora o Teme
"Kunematuka"

ITepBrIif 3akoH HproTOHA.
HuepunanbHble CUCTEMBI OTCUETA.
[Tpunnun otHOoCcuTENbHOCTH ["anumest.
HeunepunanbHbie CUCTEMBI OTCUETA

Cwita. PaBHOJIEiCTBYIOIIAS CUJIA.
Bropoii 3akon HetoTona. Macca

23.09.2026

23.09.2026

24.09.2026

19

Bzaumopeiicteue ten. Tpernit 3aKoH
Hsrorona

26.09.2026

20

21

22

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IPUMEHEHNE 3aKOHOB
Herorona

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJICHTHOCTh I'PAaBUTALIMOHHON 1
WHEPTHOM MaccChl

Cuna TSKeCTH U yCKOpEeHHE CBOOOHOTO
najeHus

28.09.2026

30.09.2026

30.09.2026

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

01.10.2026

24

Cwiia ynpyrocrtu. 3akoH ['yka. Bec Tena

03.10.2026




25

Cuna tpenus. [Ipupona u BuzbI cun
TpeHusl. [I[BUKEHNE B )KUAKOCTHU U Ta3e C
Y4ETOM CUJIBI COIIPOTUBIICHHS CPE/BI

05.10.2026

26

27

28

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPIOE TEIIO.
[TocTymarensHOE U BpaliaTelIbHOE
JIBIKEHUE TBEPJIOTO Tesia

MoMeHT CUJIbl OTHOCUTENIBLHO OCH
BpalllCHUA. IInedo cunbl

07.10.2026

07.10.2026

08.10.2026

29

CrnosxeHue cuil, IPUI0KEHHBIX K
TBepaOMYy Teny. LIeHTp TsxecTu Tena.
YcnoBus paBHOBECHSI TBEPAOIO TEINA.
Buns! paBHOBecus

10.10.2026

30

31

Pemenue 3amau

KonTponbHas pabota mo Teme
"Tunamuka. CTaTuka TBepJoro Temna"

12.10.2026

14.10.2026

32

HNMnynec MaTepuanbHOM TOUKH,
CHUCTEMBI MaTEpUAIIbHBIX TOYeK. L{eHTp
MaccC CUCTEMbI MAaTEPUAIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTPA Macc

14.10.2026

33

NmMnynbse cuiibl 1 M3MEHEHUE UMITYIIbCa
Tema. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

15.10.2026

34

MoMeHT uMIysbca MaTe€pUaAIbHON
tTouku. [IpencraBienne o coxpaHeHnn
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX
MOJISIX

17.10.2026




35

36

37

38

Pemenue 3amau

Pabota cribl Ha MaoOM M Ha KOHEYHOM
nepemerieHny. [ papuaeckoe
npecTaBiIeHrne padOThI CHIIBL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON YHEPTUH
MaTepuaIbHOU TOUKH

IToTeHuanbHble 1 HENOTEHIUATIbHbBIC
cunsbl. IloTeHumanbHas OHCPI'HUs. BTOpaﬂ
KOCMHYCCKaAsA CKOPOCTb

19.10.2026

21.10.2026

21.10.2026

22.10.2026

39

Tperbsa kocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHHEM MEXaHUYECKOW SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXAHUYECKOHN SHEPTUN

24.10.2026

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyium i uaeanbHOM
KUJKOCTH

05.11.2026

41

42

43

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

PazButue npenacraBinenuii o npupoae
ternoTsl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKTep ABUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA

07.11.2026

09.11.2026

11.11.2026




Macca u pazMepsl MOJIEKYIT (aTOMOB). 11.11.2026
44 KoimuectBo BemectBa. [locrossunas
ABoranpo
45 Temneparypa. TerioBoe paBHOBECHE. 12.11.2026
[lIkana [enbcust
46 Pemenue 3amau 14.11.2026
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI 16.11.2026
48 VYpaBuenne MenneneeBa-Kianeiipona. 18.11.2026
Pemenue 3amau
49 AOcouoTHas TeMiiepaTypa. 3akoH 18.11.2026
HanbroHa
50 H3omnpornecchl B ueanbHOM rase ¢ 19.11.2026
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npescraBieHue 21.11.2026
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
u3obapa
52 OcnoBHoe ypaBHenne MKT 23.11.2026
53 Pemenue 3amau 25.11.2026
CBs13b a0COMIOTHON TEMIIEpaTyphl 25.11.2026
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KNHETHYECKON SHEprUen
MOCTYIATEIbHOTO TEMJIOBOTO JIBUKEHHS
e€ JyacTull
55 O060011IeHNE U CUCTEMATHU3aLMs 3HAHUN 26.11.2026

o teme "OcHoBel MKT"




56

KonTponpHas padora o teme "OCHOBBI
MKT"

28.11.2026

57

TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMeTpBl.
ITapametpsr T/ cuctemsbl Kak cpegHue
3HAYCHUS BEJIINYUH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

30.11.2026

58

Hynesoe Hauano TepMOJUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIIJIOBOMY PABHOBECHUIO

02.12.2026

59

60

Mopenb uieanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIIN

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAXEHUE ISl BHYTPEHHEN YHEPTUU

02.12.2026

03.12.2026

61

BrIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO UJCAJILHOIO rasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

05.12.2026

62

DneMeHTapHas pabora B
TepMOJuHaMUKe. Beruucnenue paboTsl
no rpaduky mpoiecca Ha pV-auarpamMMe

07.12.2026

63

64

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIUIeHHS pabOThI

KOHBCKI_[I/ISI, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

09.12.2026

09.12.2026




65

KonnuectBo TennoTel. TemIoéMKOCTh
Tesa. YIenpHas U MOJIsipHas
TEIIOEMKOCTH BellecTBa. Y AeabHast
TEIJIOTa CrOpaHus TOILJIMBA

10.12.2026

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TeruIoneperade

12.12.2026

67

68

[TonsiTne 06 aguabaTHOM IMpoIIECCe.
[IepBblii 3aKOH TEPMOJUHAMUKHI

KoangecTBO TENI0TH K pa60Ta KakK

MeEpbl U3MEHEHUS BHYTPEHHEN SHEPTrun
T]1 cuctemsl

14.12.2026

16.12.2026

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PAaBHOBECHBIX 1 HEPABHOBECHBIX
npoueccoB. HeoOpaTumMocTs TpUPOIHBIX
MIPOLIECCOB

16.12.2026

70

ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIMH.
KIT/

17.12.2026

71

72

Maxkcumansnoe 3HaueHue KIT. [{ukin
Kapno

Pemenue 3amau

19.12.2026

21.12.2026

73

74

KonTponbHas padbora no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

Pemenue 3amau

23.12.2026

23.12.2026

75

O0001eHne 1 cucTeMaTU3aIis 3HAHUH
no teme "Tepmonunamuka. TernoBbie
MaIIuHe!"

24.12.2026




76

DKOJIOTUUYECKUE ACIIEKTHI
KCIIOJIb30BAHMS TEIUIOBBIX IBUTATEIIEI.

26.12.2026

7

78

[TapooOpazoBanue u KOHIEHCALIHSL.
Hcnapenue u kurieHue. Y aenbHas
TEIIOTa MapooOpPa30BAHUS

HacpleHHbIe ¥ HEHACHIIIICHHBIE MTaphI.
KavecTBeHHast 3aBUCUMOCTD TUIOTHOCTH
" JaBJICHUS HACBIMICHHOT'O Iapa OT
TEMIIEPATYPBI, X HE3AaBUCUMOCTE OT
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JIABJICHUS B KUJIKOCTH

28.12.2026

30.12.2026

79

80

Bnaxxnocts Bo3zyxa. AGCONIOTHAS U
OTHOCUTCIIbHAA BJIIA)KHOCTH

[ToBTOpHBIN HHCTPYKTAX 10
Th.Pemienue 3amau

30.12.2026

11.01.2027

81

TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

13.01.2027

82

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA IUIABICHUS.
CyO6numarus

13.01.2027

83

84

Jedopmaruu TBEpIOTO TENA.
Pactsxkenue u cxatue. Casur. Moayib
FOwnra. IIpenen ynpyrux nedopmanuit
TeroBoe pacliupeHue XKUIKOCTEN U
TBEPIBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUI YacTHUI BEIIeCTBa

14.01.2027

16.01.2027




85

[IpeobpazoBanue sHepruu B (ha30BBIX
nepexojax

18.01.2027

86

87

YpaBHEHHE TEIUIOBOTO OanaHca

Pemenue 3amau

20.01.2027

20.01.2027

88

89

90

IToBEpXHOCTHOE HATSKECHUE.
Kanwmiapusle snenus. JlaBinenue nox
VCKPHBIICHHON ITIOBEPXHOCTBIO
)kunkoctu. Popmyna Jlammaca

O06o01IeHre u cucTeMaTu3alus 3HaHu|
1o TeMe "ArperaTHble COCTOSTHUS
BenlecTBa. @a3zoBble nepexoabl"”

KonTponbhas pabota no Teme

"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

21.01.2027

23.01.2027

25.01.2027

91

DJeKTpu3aIys Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma
ANEKTPUUYECKUX 3aps0oB. [IpoBogHUKH,
TURIIEKTPUKU U TIOTYTTPOBOTHUKU

27.01.2027

92

DneMEeHTapHBIN AIEKTPUUECKUH 3apsii.
3aKOH COXpaHEHUs IEKTPUIECKOTO
3apsna

27.01.2027

93

94

B3anmoperictere 3apsoB. Toueunsle
3apsanbl. 3akoH Kynona

Pemenue 3amau

28.01.2027

30.01.2027

95

Dnektpuueckoe nose. Ero neiictBue Ha
INIEKTPUUYECKUE 3PS bl

01.02.2027




96

Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
[TpoOHeIii 3apsia. JIuaum
HaANPsKEHHOCTH MIEKTPUYECKOTO TTOJIA.
OnHOpOIHOE NEKTPUYECKOE 110JIE

03.02.2027

97

IloTeHIMATLHOCTD
ANEKTPOCTATHYECKOTO 1MoJsi. Pa3HOCTH
MOTEHIIMAJIOB U HAIIPS>KEHHUE

03.02.2027

98

99

100

[ToreHunanpHas SHEPrUs 3apsiia B
IIEKTPOCTATUYECKOM Iose. [lorennnan
IIEKTPOCTATUYECKOTO ITOJIS

CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH
MOTEHITUAJIOB JIJISl DJICKTPOCTATHYECKOTO
OJIST

[TpuHIMI CyTIepIO3UINH
AJICKTPUICCKUX TTOJIeH

04.02.2027

06.02.2027

08.02.2027

101

102

Pemenue 3agau

ITone Toueunoro 3apsna. [lone
pPaBHOMEPHO 3apsHKEHHOU chepbl

10.02.2027

10.02.2027

103

ITose paBHOMEPHO 3apsIKEHHOTO IO
00Bvémy mapa. Ilone paBHOMEpHO
3apsHKEHHONM OECKOHEUHON TIIOCKOCTH

11.02.2027

104

105

106

HpOBO)IHI/IKI/I B DJICKTPOCTATUYCCKOM
nose. Y cloBHe paBHOBECHS 3apsI0B
JIM3AeKTPUKY U MTOTYITPOBOIHUKHU B
AIIEKTPOCTATUYECKOM I10JIe
Kongencarop. D1eKTpoEMKOCTh
KOHJIeHCcaTopa. DIEeKTPOEMKOCTh
IUIOCKOTO KOHJIEHCAaTopa

13.02.2027

15.02.2027

17.02.2027




107 [TapannensHOE coequHEHNE 17.02.2027
KOHJIEHCAaTOPOB
108 ITocnenoBarenbHOE COEAUHEHNE 18.02.2027
KOH/JICHCATOPOB
109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa 20.02.2027
110 Pemienue 3anau 22.02.2027
111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 24.02.2027
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe
112 Pemenue 3amau 24.02.2027
113 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 25.02.2027
1o teme "DieKTpuueckoe mnoie"
114 KonTtponpHast pabora o Teme 27.02.2027
"DnekTpuueckoe mnosie"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS 01.03.2027
115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA
116 Hcrtounuku Toka. Hanpsokenne u 31C 03.03.2027
117 3akon OMa 1 yJacTKa HEeTH. 03.03.2027
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBHCHUMOCTb COITPOTUBIICHUS 04.03.2027
118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTMHBI
Y TUTOIIAH TIOTIEPEYHOTO CEUCHUS
119 Y 1enpHOE CONPOTHBIIEHUE BEILIECTBA. 06.03.2027

Pemenue 3amau




[MocnenoBaresabHOE, ApaLICIBHOE,

10.03.2027

120
CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX 10.03.2027
neneii. [Ipasuna Kupxroga
122 Pemenue 3amau 11.03.2027
123 Pabora anekTprudeckoro Toka. 3aKoH 13.03.2027
Hxoyns —Jlenna
124 Pemenue 3amay 15.03.2027
MonIHOCTb 3JIEKTPUYECKOTO TOKA. 17.03.2027
125 TerioBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope
126 Pemenue 3amay 17.03.2027
197 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 18.03.2027
MCTOYHUKA TOKA
128 3axon OMa 1715 OJTHOM (3aMKHYTOM) 20.03.2027
ANEKTPUYECKOHN LETTH
129 Pemenue 3amau 22.03.2027
130 MOIIHOCTh HCTOYHHKA TOKA 24.03.2027
131 KopoTtkoe 3aMbIkanne 24.03.2027
132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 25.03.2027
133 Penrenne 3amau 05.04.2027
134 Pemenune 3agau no reme "IlocTostHHBIM 07.04.2027

ANEKTPUUECKU TOK"




135 Pemenue 3amgau no reme "IlocTostHHBIM 07.04.2027
3JIEKTPUYECKUN TOK"
136 Pemienue 3amgau no reme "IlocTostHHBIM 08.04.2027
ANEKTPUUECKUH TOK"
O000111eHrEe U cUCTEMAaTU3aLNs 3HAHUN 10.04.2027
137 1o Teme "[IoCTOSTHHBIN JEKTPUUCCKUN
TOK"
138 KoHTpoinbHas pabora 1o Teme 12.04.2027
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DeKTpuyecKasi MpOBOAUMOCTD 14.04.2027
139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUCCKUI
TOK B MeTayiax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKUI TOK B pacTBOpaxX U 14.04.2027
140 pacruiaBax 3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a
141 DneKTpuuecKuil Tok B razax. [lnasma 15.04.2027
142 DIIEKTPUUECKHI TOK B BaKyyMe. 17.04.2027
Bakyymabie npubopbl
143 DNEKTPUYECKUN TOK B 19.04.2027
MOJIYITPOBOJHUKAX
144 [TonynpoBoaHKUKOBBIE TPUOOPHI 21.04.2027
Wuctpykrax no Th Ha pabouem mecre. 21.04.2027
Pu3n4eCcKuil IPAKTUKYM 110 TEME
145 "N3mepeHune CUIIbl TOKa U HAaIPSDKEHUS B

LEN TOCTOSITHHOT'O TOKA IPY MTOMOIIHA
AQHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK




"3HaKOMCTBO C IU(PPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
U3MEpEHUsT PU3NUECKUX BEITMUUH MIPH
MIOMOIII KOMITBIOTEPHBIX JIATYUKOB"

146

Wuctpykrax no Th na pabouem mecre.
Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3yyeHne HepaBHOMEPHOTO JIBUKEHUS
C 1IeJIbIO ONPEIEICHUSI MTHOBEHHOM
ckopocth"

22.04.2027

147

148

149

Wucrpykrax no Th Ha pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepeHune ycKopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW IJIOCKOCTH"
win "MccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBYOKCHUH"

Nuctpykrax no Th Ha pabouem mecre.
Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nafgeHus" win "M3ydeHue aBuKeHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Nuctpykrax no Th Ha pabouem mecre.
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Teja 10
OKPY’KHOCTH C IOCTOSIHHOM 11O MOJYJTO
ckopocthio" wim "MccnegoBanue
3aBHCUMOCTH NE€pHoJia 00paeHHUs

24.04.2027

26.04.2027

28.04.2027




KOHUYECKOT0 MAasITHUKA OT €0
napameTpoB"

150

151

Wuctpykrax no Th na pabouem mecre.
Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOIECHCTBYIOIEH CHITbI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
mnockoctu" unu "IIpoBepka runotesbl o
HE3aBHCHMOCTH BPEMEHU JIBH)KEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro Macchl"”

Wucrpykrax no Th Ha pabouem mecre.
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmarun" win "U3ydenue
JIBUOKEHUS CUCTEMEBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHid
0710K"

28.04.2027

29.04.2027

152

Nuctpykrax no Th Ha pabGouem mecre.
Pu3NYecKuil NPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJTMYMHE YIJIOBOTO Kod(pduiinenrta
3apucumocTH Frp(N)" unun
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHUs" HITU
"N3y4yeHne JBUKEHMS IPy3a Ha Bally C
TpeHuem"

03.05.2027




153

154

155

Wuctpykrax no Th na pabouem mecre.
DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHctpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu"
win "M3ydenue ycToMunBOCTH TBEPAOIO
T€Ja, UMEIOLIEro IIOIa b ONnoph!"

Wuctpykrax no Th na pabouem mecre.
Ou3nyecKuil MPakTUKYM 0 TEME
"N3MepeHune UMITysibca Tena Mo
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUs
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI" WU
"UccnenoBanue CoOXpaHEHUs UMITYJIbCa
IIPY YIIPYTOM B3aUMOJEHCTBHU" WU
"M3MepeHne KHHETUYECKON YHEPTUH
TeNa 1o TOPMO3HOMY ITyTH"

Nuctpykrax no Th Ha pabouem mecre.
Du3nUeCKu IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" uim
"N3ydyeHue n30XopHOro nporecca' uim
"N3yuenne nzobapHoro mporecca uin
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

05.05.2027

05.05.2027

06.05.2027




156

157

158

Wuctpykrax no Th na pabouem mecre.
DuU3nYeCKUi MPAKTUKYM 10 TEME
"U3mepenue yneabHOu TemIo€éMKOCTH"
unu "MccnenoBanue mpoiecca
OCTBIBaHMS BELIECTBA" WM
"HccnenoBanue aquabaTHoro nporecca”
win "M3yuenue B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEH"

Huctpykrax no Th na pabouem mecre.
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHune yaeabpHOM TEIIoThI
raBieHus abaa" uwin "U3yuenue
CBOMCTB HACBHIIEHHBIX NTApOB" MU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoOB B
nomenienun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaTSHKEHUS

Nuctpykrax no Th Ha pabGouem mecre.
Du3nUeCKu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsSYKEHHOI0 KOHJIEHCATOPA B SHEPTHUIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETIH, COJEPKAIIEH
KoHeHcaTop" unu "Pacnpenenenue
Pa3HOCTU MOTEHIUAIOB (HAMIPSKEHUS)

08.05.2027

12.05.2027

12.05.2027




MIPU MOCIIE0BATEIIbHOM COCAMHEHUHN
KOHJICHCATOPOB"

159

160

161

162

Wuctpykrax no Th na pabouem mecre.
Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cMenaHHOTO
COEIMHEHUS PE3UCTOPOB" WU
"U3Mepenue yieabHOro COnpoOTUBIICHUS
npoBogHUKOB" win "MccienoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HAIPSKEHUS
JUISL JTaMITbl HaKajauBaHus"

Wucrpykrax no Th Ha pabouem mecre.
Ou3nyecKkuil MPakTUKYM 0 TEME
"Habnronenue ayekTpoan3a’ wim
"N3mepeHue 3apsiaa 0THOBAJICHTHOTO
noHa" wiu "Uccnenosanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"
[IpomexxyTouHas arrectarusi.
KonTponbnas pabota

Peseprublit ypok. O60011eHIE U

CHUCTeMaTH3allysl 3HaHUH 10 TEME
"Inaamuka"

13.05.2027

15.05.2027

17.05.2027

19.05.2027

163

Peseprubrit ypok. O6001eHNE U
cucreMatu3anus 3HAHUH 110 TEME
"CraTuka TBEp0TO TEna"

19.05.2027

164

Peseprubriit ypok. O6001eHue 1
CHCTEeMaTH3aIHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHHUKe"

20.05.2027




165

PesepBHeiit ypok. O600ICHHE U
CUCTeMaTH3alMsl 3HaHHH 110 TeMe
"OCHOBBI MOJICKYJISIPHOKMHETUYECKOM
Teopun"

22.05.2027

166

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTHU3alis 3HaHUH 110 TeEME
"Tepmoaunamuka. TernnoBbie MalIuHb!"

24.05.2027

167

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

26.05.2027

168

169

170

PesepBusiit ypok. O60011eHNE U
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DnekTpuyueckoe moie"

PesepBuelit ypok. O600111eHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

PesepBHslit ypok. O60011IeHNE U
cucreMaTu3anus 3HaHui no reme "Toku
B Pa3JIMUHBIX cpenax”

26.05.2027

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




10 b Tex KJIACC 2 rpynna

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Kourpoabnble IIpakTuyeckue Aara HHppOBLIE
Bcero u3ydyeHusi  o0Opa3oBaTeJIbHbIEC
padoThI padoThI pecypenI
1 BBoansiit uncrpykrax no Th. @usuka — 1 02.09.2026
dbyHIaMeHTallbHas HayKa O IPUPOJIe
2 .HayuHblli METOJT TO3HAHUS U METOMBI 1 03.09.2026
uccieoBaHus PU3NUECKUX SIBICHUI
OKCHEpUMEHT U T€OpUs B IPOLIECCE 04.09.2026
3 no3Hanus npupoasl. Habmonenue u 1
OKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus GU3nIecKux 1 05.09.2026
BEJIMYUH
AOCOmIOTHAS U OTHOCUTEIbHAS 07.09.2026
5 HOTPEIIHOCTH U3MEpeHul pruznueckux 1
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u 09.09.2026
5 MecTO (PU3UKU B GOPMUPOBAHUU 1
COBPEMEHHOM HAYYHOU KapTUHBI MUpA,
B [IPAKTUYECKOMN AESATEIbHOCTH JIOACH
Mexannyeckoe apmxenue. Cucrema 10.09.2026
7 orcuera. OTHOCUTENBHOCTD 1
MeXaHU4YEeCKOro ABxkeHus. [psamas u
oOpaTHas 3a/1a4d MEXaHUKHU
8 Pannyc-BekTop MaTepHaIbHON TOYKH, 1 11.09.2026

€T0 MPOCKIMKU Ha OCH KOOpJAUWHAT.




Tpaekropust. [lepemenienune. CKopocTb.

Hx IMPOCKIMH Ha OCHU KOOpAMWHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYDKEHUS

12.09.2026

10

11

12

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pewenne 3anau

HepaBHomepHOE NBUKEHHUE.
MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE.
[IpsiMonuHeitHOE TBUKEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onmcanue
MPSIMOJIMHEHHOTO ABMXKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

14.09.2026

16.09.2026

17.09.2026

13

CrapToBas quarHocTudeckas padora.
CBobosiHOE najieHne. Y cKopeHue
CBOOOJIHOTO Ma/IeHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

18.09.2026

14

JBm>xeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

19.09.2026

15

KpuBonuneiinoe nBuxeHue. /[Buxxenne
110 OKPY>KHOCTH. YTJIOBasi M JJUHEWHAs
ckopocts. [lepron u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
yCKOpEeHue

21.09.2026




16

KonTtponbHast pabora o Teme
"Kunematuka"

23.09.2026

17

[Iepsblit 3axk0H HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.
[IpuHnmn otHOCUTENBHOCTH [ anumes.
HeunepuuanbHble CUCTEMBI OTCYETA

24.09.2026

18

19

Cuna. PaBHOozeiCTBYIOIIIAs cuila.
Bropoii 3akon HeroTona. Macca

Bzaumopeiictue ten. Tperuit 3aKoH
Hrrotona

25.09.2026

26.09.2026

20

[Ipunnun cynepno3unuu cui. Pemenne
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
HreroTona

28.09.2026

21

22

23

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1
WHEPTHOU MaccChl

Cuna TSKeCTH U yCKOpEeHHE CBOOOHOTO
nasieHus

JIBukeHre HeOECHBIX TeT U UX
HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

30.09.2026

01.10.2026

02.10.2026

24

25

26

Cwita ynpyrocrtu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BuzbI cun
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e €
Y4ETOM CUJIbI COTIPOTHUBIICHHUS CPEJIBI

Hasnenue. I'uapocraruueckoe
nasnenue. Cuna Apxumena

03.10.2026

05.10.2026

07.10.2026




27

AOCOJIIOTHO TBEPJIOE TEJIO.
[TocTynaTensHOE U BpaIlaTeIbHOE
JIBI)KEHUE TBEPJIOTO TeJIa

08.10.2026

28

29

30

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [lneqo cuibl

CiokeHue cuil, IPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tsxectu Tena.
VYciioBus paBHOBECHS TBEPIOTO TEIIA.
Bunael paBHOBeCcHs

Pemenue 3amau

09.10.2026

10.10.2026

12.10.2026

31

32

33

34

KonTtponpsHast pabora o Teme
"Tunamuka. CTaTuka TBepI0TO Tena"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HeHTp
MacCcC CUCTEMbI MaTCPUAJIBHBIX TOYCK.
TeopeMa 0 IBMKCHHU LICHTPA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIECa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

MoMeHT nMItysbca MaTepUAIBHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MOJIAX

14.10.2026

15.10.2026

16.10.2026

17.10.2026

35

36

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe

19.10.2026

21.10.2026




npeCcTaBiIeHNue padOThI CHIIBL.
MOIIHOCTE CUJIBI

37

38

39

40

Kunernueckas sneprus. Teopema o6
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaJIbHOU TOYKU

HOTGHHI/IaHBHBIC M HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpIus. BTOpaﬂ
KOCMHYCCKasA CKOPOCTh

Tperbs kocMudeckast ckopocTb. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOM dHEPIruu
CUCTEMBI TeJIl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepuymiu 115 naeanabHOU
KUJIKOCTH

22.10.2026

23.10.2026

24.10.2026

05.11.2026

41

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MEXaHHUKE"

06.11.2026

42

43

44

Pa3BuTue npencraBieHuid 0 Ipupoe
Ter1oTel. OcHOBHBIE ToJ0KeHuss MKT.
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeN. XapaKTep ABUKCHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA

Macca u pazMepsl MOJIEKYI (ATOMOB).
Konnuectso BemtectBa. IlocTostHHas
ABoraapo

07.11.2026

09.11.2026

11.11.2026




Temmnepatypa. TennoBoe paBHOBecHE.

12.11.2026

45
IlIkana Lenbcust
46 Pemienue 3amau 13.11.2026
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI 14.11.2026
48 VYpaBuenue Menaeneera-Knaneiipona. 16.11.2026
Pemenue 3agau
49 AOcomoTHas Temneparypa. 3akoH 18.11.2026
JlaneTOoHA
50 H3onpornecchl B ueanbHOM rase ¢ 19.11.2026
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA
I'padpuaeckoe npencrasiaeHue 20.11.2026
ol M30IPOIIECCOB: U30TEPMa, U30XO0Pa,
n3zobapa
52 OcHoBHoe ypaBHeHue MKT 21.11.2026
53 Pemnrenne 3amau 23.11.2026
CBs13b a0COTIOTHOI TemnepaTypbl 25.11.2026
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KECHUS
e€ yacTull
55 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 26.11.2026
no teme "OcuoBel MKT"
56 Kontponbnas padora mo teme "OCHOBBI 27.11.2026

MKT"




57

58

TepmonuHamMuueckas cucTeMa. 3a/lanue
BHeIHUX ycioBuil 1t TJ[ cuctemsl.
BHemnue u BHyTpeHHUE apaMeTphI.
[TapameTpsl T/] cuctembl Kak cpeaHue
3HAYEHUS BEJIMYMH, OMHUCHIBAIOLIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

Hy.]'leBOC Ha4yajl0 TCpMOJAUHAMUKHU.

Camonpou3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

28.11.2026

30.11.2026

59

Mogenp naeaabHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTHU STON MOJIEIH

02.12.2026

60

61

62

63

YpaBuenne Menneneesa-Kitaneiipona u
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu

Boipaxkenue amnst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaTbHOTO Ta3a.
KBazucrtarnueckue U HeCTaTUYECKHE
MIPOLIECCHI

OnemeHTapHas paboTa B
TepMoluHaMuKe. Beruucienue paboTsl
no rpaduky mpoiecca Ha pV-auarpamMme
Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel 3Heprun TJl cucremsl 6e3
coBepILeHHs paboThI

03.12.2026

04.12.2026

05.12.2026

07.12.2026

64

65

KonBekuus, TemionpoBoHOCTb,
W3JTy4YEHHE

KonuuecTBo TennoTel. TemioéMKOCTh
Tea. Y IeIpHas U MOJISIpHas

09.12.2026

10.12.2026




TEIUIOEMKOCTH BellecTBa. Y AeibHas
TEIJIOTa CTOPAHMS TOILINBA

66 Pacuér konuyecTBa TEIUIOTHI IIPU 11.12.2026
TerJioneperaye
67 [TonsiTue 06 aguabaTHOM MpoIIECCe. 12.12.2026
I1epBblii 3aKOH TEPMOIMHAMUKHU
KomuuectBo TernoTsl 1 paboTa Kak 14.12.2026
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPrun
T]1 cuctemsl
BTopoﬁ 3aKOH TCpPMOJUHAMUKH IJIs1 16.12.2026
69 PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTs IpHPOTHBIX
MPOIECCOB
70 ITpuHIMITBI AEHCTBUS TEIJIOBBIX MAIIWH. 17.12.2026
KIT/
71 MakcumansHoe 3Hauenue KI1/I. [ukn 18.12.2026
Kapno
72 Pemenne 3amau 19.12.2026
73 KonrponbHas pabora no reme 21.12.2026
"TepmonuHamuka. TennoBble MalIUHbL"
74 Pemenue 3agau 23.12.2026
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 24.12.2026
75 no teme "Tepmonunamuka. TernoBbie
MaIuHbE"
76 DKOJOTUYECKHE aCTIEKThI 25.12.2026

HCIIOJIb30BaHUS TEIIOBBIX ABUTATEIICH.




77

[TapooOpazoBanue u KOHICHCALIHSL.
Ucnapenue u kunenue. Y nejibHas
TEIJIOTa MapooOpa3oOBaHM

26.12.2026

78

79

HaCbIH_[eHHBIG 1 HCHACBIICHHLIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUS HACBIMICHHOT'O IIapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOI'O I1apa.
3aBUCUMOCTh TEMIICPATYPbl KUIICHUA OT
JaBJICHUA B X KHJKOCTH

Bnaxxnocts Bo3zyxa. AOCONIIOTHAS U
OTHOCHTEJIbHAS BIIAYKHOCTh

28.12.2026

30.12.2026

80

81

82

[ToBTOPHBINM HHCTPYKTAXK IO
Tb.Pewenne 3anau

Tépnoe Teno. Kpucramiuueckue u
amop¢HbIe Tera. AHU30TPOIUS CBOMCTB
KPUCTAJJIOB

[TnaBneHre ¥ KpUCTAIUTH3AIINS.
VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

11.01.2027

13.01.2027

14.01.2027

83

Hedopmaruu TBEpAOTO TENA.
Pactspkenne u cxxarue. Cnpur. Moaynnb
FOHnra. Ilpenen ynpyrux negopmanuit

15.01.2027

84

85

TermoBoe pacmpeHne XUAKOCTEN U
TBép)II)IX TEII. AHFapMOHI/ISM TEIIJIOBBIX
KoJie0aHUI YacTHUIl BEIIeCcTBa

[IpeobpazoBanue sHepruu B (ha30BbIX
nepexonax

16.01.2027

18.01.2027




86

87

YpaBHEHHE TEIIOBOTO OanaHca

Penrenue 3anau

20.01.2027

21.01.2027

88

[ToBepXHOCTHOE HATSKEHUE.
Kanwmiapusle snenus. JlaBinenue nox
VCKPUBJICHHON IIOBEPXHOCTBIO
s)kuskoctu. @opmyna Jlamnaca

22.01.2027

89

O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
1o Teme "ArperatHbie COCTOSIHUS
BenlecTBa. Pa3zoBbie nepexoabl"”

23.01.2027

90

91

92

KonrponbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

DJIeKTpHU3aIKs TNl U €€ MPOSABICHUS.
DnekTpuyeckui 3apsia. [IBa Buaa
3JIEKTPUYECKUX 3apsaa0B. [[poBogHUKH,
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsa

25.01.2027

27.01.2027

28.01.2027

93

B3anmopernicteue 3apsaoB. Toueunsle
3apsasl. 3akoH Kynona

29.01.2027

94

95

Pemenue 3amau

Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

30.01.2027

01.02.2027

96

Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIs.

[TpoGusIii 3apsa. Jluauu

03.02.2027




HaHpH)I(éHHOCTI/I QJICKTPHUYCCKOT'O ITOJIA.
OI[HOpOI[HOC SJICKTPHUYECCKOEC I10JIC

97

98

99

IloTeHIMAIBLHOCTD
ANEKTPOCTATHYECKOTO 1MoJsA. Pa3HOCTH
MOTEHLIMAJIOB U HAIIPS)KEHUE

HOTGHHI/IaHBHaﬂ OHEPIuA 3apsaa B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IaJ'I
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JIsI 1 Pa3HOCTH

MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

04.02.2027

05.02.2027

06.02.2027

100

[IpuHnun cynepno3unun
JNEKTPUYECKUX MOJIEH

08.02.2027

101

102

Pemenue 3amau

ITone Toueunoro 3apsnaa. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

10.02.2027

11.02.2027

103

104

105

ITose paBHOMEPHO 3apsIKEHHOTO IO
00Bvémy mapa. Ilone paBHOMEpHO
3apsKEHHONM 0€CKOHEYHOM MIIOCKOCTH

HpOBO,[[HI/IKI/I B DJICKTPOCTATUICCKOM
moJie. Y clioBue PaBHOBECCHUA 3apsa10B

I[I/I3J'ICKTpI/IKI/I U MTOJYIIPOBOAHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

12.02.2027

13.02.2027

15.02.2027

106

Konnencarop. D11eKTpOEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IUIOCKOT0 KOH/IEHCAaTopa

17.02.2027




[TapannensHOE coequHEHNE

18.02.2027

107
KOHJIEHCAaTOPOB
108 ITocnenoBarenbHOE COEAUHEHNE 19.02.2027
KOH/JICHCATOPOB
109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa 20.02.2027
110 Pemenue 3anau 22.02.2027
111 JIBro>keHue 3apsKEHHOW YaCTHUIIbI B 24.02.2027
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe
112 Pemenue 3anau 25.02.2027
113 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 26.02.2027
1o teme "DieKkTpuueckoe mnoie"
114 KonTtponpsHast pabora o Teme 27.02.2027
"DnekTpuueckoe mnosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS 01.03.2027
115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA
116 Hcrtounuku Toka. Hanpspkenne u 31C 03.03.2027
117 3akon OMa 1 yJacTKa LEeTH. 04.03.2027
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBHCHUMOCTb COITPOTUBIICHUS 05.03.2027
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0
JUTMHBI U TIIOIA TN TIOTIEPEYHOTO
CeUYeHUS
119 Y 1enpHO€E CONPOTUBIIEHUE BEILIECTBA. 06.03.2027

Pemenue 3amau




[MocnenoBareabHOE, MapaLICIBHOE,

10.03.2027

120
CMEIIIaHHOE COEAMHEHNE TPOBOHHUKOB
121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX 11.03.2027
neneii. [Ipasuna Kupxroga
122 Pemenue 3amau 12.03.2027
123 Pabota anekTprudeckoro Toka. 3aKoH 13.03.2027
Hxoyns —Jlenna
124 Pemenue 3amay 15.03.2027
MonIHOCTb 3JEKTPUYECKOTO TOKA. 17.03.2027
125 TerioBass MOIITHOCTE, BEIZIEsIeMas Ha
pe3ucrope
126 Pemenue 3amay 18.03.2027
197 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 19.03.2027
HMCTOYHUKA TOKA
128 3axon OMa 715 OJTHOM (3aMKHYTOM) 20.03.2027
ANEKTPUYECKOHN LIETTH
129 Pemenue 3amau 22.03.2027
130 MOIIHOCTh HCTOYHUKA TOKA 24.03.2027
131 Kopotkoe 3aMbIkanne 25.03.2027
132 Konnencarop B 11enu NOoCTOSSHHOTO TOKa 26.03.2027
133 Penrenne 3amau 05.04.2027
134 Pemenune 3amgau no reme "IlocTostHHBIM 07.04.2027

ANEKTPUUECKU TOK"




135 Pemenue 3agau no reme "IlocTostHHBIM 08.04.2027
3JIEKTPUYECKUN TOK"
136 Pemienue 3amgau no reme "IlocTostHHBIM 09.04.2027
ANEKTPUUECKUH TOK"
0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN 10.04.2027
137 1o Teme "IIoCTOSITHHBIN EKTPUUCCKUN
TOK"
138 KoHTpoinbHas pabota 1o Teme 12.04.2027
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DeKTpuyecKasi MpOBOAUMOCTD 14.04.2027
139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUCCKUI
TOK B MeTayiax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKUI TOK B paCTBOpaxX U 15.04.2027
140 pacruiaBax 3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a
141 DneKTpUuuecKuil ToK B razax. [lnazma 16.04.2027
142 DIIEKTPUUECKHI TOK B BaKyyMe. 17.04.2027
Bakyymabie npubopbl
143 DNEKTPUYECKUN TOK B 19.04.2027
MOJIYITPOBOJHUKAX
144 [TonynpoBoaHKUKOBBIE TPUOOPHI 21.04.2027
Wuctpykrax no Th Ha pabouem mecre. 22.04.2027
Pu3nYEeCKU IPAKTUKYM I10 TEME
145 "N3mepeHne CUIIbl TOKa U HAaIPsDKEHUS B

LEX TOCTOSITHHOT'O TOKA IPY MTOMOIIHA
AQHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK




"3HaKOMCTBO C IU(PPOBOIA
nabopaTtopueii 1o ¢puzuke. [Ipumepsr
U3MEpeHUs] PU3MUECKUX BEITMYHMH MTPH
MIOMOIII KOMITBIOTEPHBIX JIATYUKOB"

146

Wuctpykrax no Th na pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue HepaBHOMEPHOTO JIBUKEHUS
C 1IeJIbIO ONPEIEICHUSI MTHOBEHHOMN
ckopocth"

23.04.2027

147

148

149

Wucrpykrax no Th Ha pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepeHune ycKkopeHus npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUHU 10 HAKJIOHHOW IJIOCKOCTH"
win "HMccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBYOKCHUH"

Nuctpykrax no Th Ha pabouem mecre.
Du3nYeCKUu IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydeHue aBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Nuctpykrax no Th Ha pabouem mecre.
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPY’KHOCTH C IOCTOSIHHOM 11O MOJYJTO
ckopocthio" wim "HMccnenoBanue
3aBHCUMOCTH NEepHOJia O0paleHUs

24.04.2027

26.04.2027

28.04.2027




KOHUYECKOT0 MAasITHUKA OT €0
napameTpoB"

150

151

Wuctpykrax no Th na pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIEH CHITbI
IpY ABIKEHUH OpycKa Mo HaKJIOHHOU
mmockoctu" unu "IIpoBepka runotesbl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro Macchl"”

Wucrpykrax no Th Ha pabouem mecre.
Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmaruun" win "U3ydenue
JIBUOKEHUS CUCTEMEBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHiA
0710K"

29.04.2027

30.04.2027

152

Nuctpykrax no Th Ha pabouem mecre.
Pu3nUecKuil NPAKTUKYM 110 TEME
"N3mepenue ko3puirienTa TpeHus mno
BEJTMYMHE YTJIOBOTO Kod(pduiinenTta
3apucumocTH Frp(N)" unun
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTHU € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHUs" HITU
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHuem"

03.05.2027




153

154

155

Wuctpykrax no Th na pabouem mecre.
DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpaienus" win "KoHnctpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu"
wiu "M3ydenue ycToMunBOCTH TBEPAOrO
T€Ja, UMEIOLIETo IIOIa b ONnoph!"

Wuctpykrax no Th na pabouem mecre.
Ou3nyecKuil MPakTUKYM IO TEME
"N3MepeHune uMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUs
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coOXpaHEHUs UMITYJIbCa
IIPY YIIPYTOM B3aUMOJEHCTBHN" WU
"M3MepeHne KHHETUYECKON YJHEPTUH
Teja 1o TOPMO3HOMY ITyTH"

Nuctpykrax no Th Ha pabouem mecre.
Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" uin
"N3ydyeHue n30XopHOro npoiecca' uium
"N3yuenne nzobapHoro mporecca uim
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

05.05.2027

06.05.2027

07.05.2027




156

157

158

Wuctpykrax no Th na pabouem mecre.
DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue yeabHOM TemI0EMKOCTH"
unu "MccnenoBanue mpoiiecca
OCTBIBaHMS BELIECTBA" WM
"HccnenoBanue aquabaTHoro nporecca”
win "M3yueHue B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEH"

Wuctpykrax no Th na pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Un
"N3MepeHune yaeabHOM TEeIIoThI
raBiaeHus abpaa" uwin "U3yuenue
CBOMCTB HACBHIIIEHHBIX NTApOB" MU
"N3mepenue abCONMIOTHOM BIAXKHOCTH
BO3/lyXa U OLIEHKA MacChl IapoOB B
nomenienuun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaTSHKEHUS

Nuctpykrax no Th Ha pabouem mecre.
Du3nUeCKU IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsSYKEHHOI0 KOHJIEHCATOPA B SHEPTHUIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUA TOKa B LIETH, COJEPKAIIEH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTU MOTEHIUAIOB (HAMIPSKEHUS)

08.05.2027

12.05.2027

13.05.2027




MIpU MOCIIE0BATEIIbHOM COCAMHEHU N
KOHJICHCATOPOB"

159

160

Wuctpykrax no Th na pabouem mecre.
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cMenaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HANPSKEHUS
JUISL JTaMITbl HaKajauBaHusA"

Wucrpykrax no Th Ha pabouem mecre.
dusnueckuil NpakKTUKYM 10 TEMe
"Habnronenue ayekTpoaun3a’ wim
"N3mepenue 3apsaa 0HOBAJICHTHOTO
noHa" wiu "Uccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIEepaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”

14.05.2027

15.05.2027

161

162

[TpomesxyTouHas aTTecTanus.
KonTposabnas pabora

PesepBHslit ypok. O60011eHNE U

CHUCTeMaTH3allvsl 3HaHUH 110 TEMe
"Inaamuka"

17.05.2027

19.05.2027

163

Peseprubrit ypok. O6001eHIE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"Craruka TBEepaoro tena'

20.05.2027




164

PesepBHeiit ypok. O600ICHHE U
CUCTeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

21.05.2027

165

PesepBHeiit ypok. O600IICHHE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
Teopun"

22.05.2027

166

167

168

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTUHbI"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoan"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"Onextpuueckoe nomue"

PesepBHslit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

24.05.2027

26.05.2027

02.09.2026

03.09.2026

170

Peseprubiit ypok. O60011eHIE U
cucTeMaTtu3alus 3HaHui 1o teme "Toku
B Pa3JIMUHBIX cpenax”

04.09.2026

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16




11 B tex KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabusbie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
BBoanblii uHCcTpyKTaXX o Th Ha pabouem 02.09.2026
1 Mecte. BzauMoelicTBue MoCTOSHHBIX 1
MarHuTOB U ITPOBOJTHUKOB C TOKOM.
MarnutHoe nojue. ['unoreza Ammnepa
Bekrop MaruutHOM nHAyKIuu. [IpuHimn 03.09.2026
2 CYINEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu 1
MarHuTHON MHAYKIIHU
3 MarsnuTtHoO€ 1oJ€e IPOBOJHUKA C TOKOM. 1 04.09.2026
OnbIT OpcTena
4 Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb 1 05.09.2026
) Pemenue 3amau 1 07.09.2026
Nuctpykrax nmo Th Ha paboyem mecre. 09.09.2026
6 [Ipumenenue 3akoHa Amnepa. 1 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Bonnas nuarnoctuyeckas pabora. Cuina 10.09.2026
F Jlopenua, e€ HarpaBiIeHUE U MOLYIIb. 1
JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJTHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1 11.09.2026
9 Pa6ora cuel JlopeHia 1 12.05.2026




14.09.2026

10 Pemrenue 3amau

11 MaruuTHOE II0JIE B BEIIIECTBE. 16.09.2026
deppoMarHeTuku, napa- u AMaMarHeTUKu

12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB. 17.09.2026
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenue 3anau no reme "MarautHoe 18.09.2026
nosne"

14 Perrenue 3agad mo reMe "MarauTtHoe 19.09.2026
noje"

15 SIBIIeHME DNEKTPOMArHUTHOW UHAYKIWH. 21.09.2026
[ToTok BekTOpa MarHUTHOM MHIYKLIUH

16 Wuctpykrax no Th Ha pabouem mecre. 23.09.2026
O1C unaykuuu

17 3aKOH JIEKTPOMATHUTHON MHAYKIIMHU 24.09.2026
®dapanes

18 Buxpesoe anekrpuueckoe nose. Toku 25.09.2026
dyko

19 O/1C uHAYKIMU B IBUKYLIUXCS 26.09.2026
MIPOBOTHUKAX

20 Pemenue 3amau 28.09.2026

21 [TpaBumno Jlenia 30.09.2026

22 WNupykruBHocTh. KaTynika 01.10.2026
WHJIYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa

23 Asnenune camonnaykiuu. IC 02.10.2026

CaMOUMHAYKIINH
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3Hepr1/151 MAarauMTHOI'O ITOJIA KaTyHIKH C
TOKOM. BHGKTPOMaFHI/ITHOG II0JIC

03.10.2026

25

26

Pemenue 3agau

O000111eH1E U CUCTEMATH3aIUs 3HAHUH 110
Teme "DIeKTpoJuHaMHUKa"

05.10.2026

07.10.2026

27

28

29

KonrponsHas pabora o Teme
"DnexkTpoauHaMuka"

Konebarenpuas cucrema. CBOOOIHEIE
KoJiebaHus. ['apMoHnYecKre KojeOaHus
KunemaTtndueckoe U JUHAMHUYECKOE
OITHCaHHE KOJeOaTENbHBIX IBMIKEHUN

08.10.2026

09.10.2026

10.10.2026

30

DHepreTuieckoe onucanue. BeiBos
JTUHAMHAYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJIEOaHUMN U3 UX
SHEPreTUYECKOTr0 U KHHEMAaTHYECKOTO
ONMHCaHUs

12.10.2026

31

32

33

Awmiuntyzaa u ¢aza konedaHui

[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOJHBIX KOJI€0aHUH PY>KUHHOTO
MasiTHUKA

3aTYXElIOH_II/IC KoJIeOaHMS. BBIHY)KJIGHHLIC
koJsieOanus. Pe3onanc

14.10.2026

15.10.2026

16.10.2026

34

Nuctpykrax no Th Ha paboyem mecre.
ABTOKOIIE0aHUS

17.10.2026




19.10.2026

35 Pemenue 3amau
Ypok-koHpepenuus "MexaHUYECKHE 21.10.2026
36 KoJIeOaHUsI B MY3bIKQJIbHBIX
UHCTpyMEHTax"
37 O600611eHre U cucTeMaTu3alus 3HaHUu# 10 22.10.2026
teMe "MexaHuueckue koneOaHus"
38 DNEeKTPOMArHUTHBIE KOJICOAHHUS. 23.10.2026
KonebartenbHblil KOHTYD
®opmyina Tomcona. CBs3p aMILIUTYIbI 24.10.2026
39 3apsija KOHJIEHCATOPa ¢ aMIUTUTYAON CHITBI
TOKa B K0JIEOATEIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B U/ICAIIbHOM 05.11.2026
KoJ1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIE 06.11.2026
41 KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMArHUTHBIEC KoieOaHus
42 IIepemennsbIi TOK. Pezucrop u 07.11.2026
KOHJICHCATOP B LIENU IEPEMEHHOT0 TOKa
43 Karymka MHIyKTUBHOCTHU B LIENU 09.11.2026
IIEPEMEHHOT0 TOKa
44 3axon OMa 11 AIEeKTPUYECKON Lienn 11.11.2026
IIEPEMEHHOT0 TOKa
MoHOCTh NEPEMEHHOTO TOKA. 12.11.2026
45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HATIPSIKEHUS
46 Pe3onaHc B a5ieKTpHUECKOM LIeTH 13.11.2026




14.11.2026

47 Pewenne 3anau
NneansHbiif Tpanchopmarop. 16.11.2026
48 [Ipou3BoaCcTBO, MEpeaya U MOTpeOIICHHE
JJIIEKTPUYECKON IHEPTUU
DKOJIOTUYECKHE PUCKHU TIPU TPOU3BOJICTBE 18.11.2026
49 anekTpo3Hepruu. Kynerypa
HCIIO0JIB30BaHUS SJIEKTPOIHEPTUU B
[MOBCEIHEBHOM KU3HU
50 Pemenue 3amaq 19.11.2026
51 Pewenue 3amau 20.11.2026
52 O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110 21.11.2026
TeMe "DIIeKTPOMAarHUTHBIE KoJieOaHus "
53 Mexannyeckue BOIHbL. XapaKTepUCTUKHU 23.11.2026
MEXaHUYECKUX BOJH
54 CBoiicTBa MEXaHUYECKUX BOJIH 25.11.2026
55 3ByK. XapaKTepUCTUKH 3ByKa 26.11.2026
56 Wudpa3syk u ynprpassyk. LllymoBoe 27.11.2026
3arpsAA3HEHUE OKPYXKAIOLIEN CPelIbl
o7 Pemenne 3anau 28.11.2026
58 DneKTpOMarHuTHbIE BOJIHBL. M3nyueHue 30.11.2026
3J€KTPOMArHUTHBIX BOJIH
59 OHeprus EKTPOMATHUTHBIX BOJIH. 02.12.2026

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH




60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne AIEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY

03.12.2026

61

[TpuHIUTIBI PAAMOCBS3U U TEIEBUICHUS.
Pannonokarust. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKaroILeil cpebl

04.12.2026

62

63

KonTponbHas padoTa 1mo Teme
"Konebanus u BOJTHBL"

Caert. 3aKOH MPSAMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

05.12.2026

07.12.2026

64

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOIO PaclpoCTpaHEHUsI CBETa

09.12.2026

65

66

67

Otpaxkenue cBeta. [10ckoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTelb
npenomienus. [lonHoe BHyTpeHHee
otpaxeHue. [IpenenbHbIil yroi MmojxHoro
BHYTPEHHETO OTPAKEHUS

Pemenue 3aga4d Ha IMPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IIPCIIOMIICHHU CBCTA

10.12.2026

11.12.2026

12.12.2026

68

WNuctpykrax no Th Ha pabouem mecre.
Xon ydeit B npusMme. Jlucnepens ceera.
CnoxHBIN cocTaB Oenoro ceera. LBet

14.12.2026

69

70

JInn3bl. @OKYCHOE PACCTOSHUE U
OINITUYECKas CHJIA JIMH3BI

[TocTpoenne n300pa>keHUi B IMH3AX U UX
cUCTEMax. Y BEIMYEHHE JIMH3BI

16.12.2026

17.12.2026




Pemenue 3ama4d Ha nocTpoeHue 18.12.2026
71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3
72 I'na3 kak onrtuyeckas cucrema 19.12.2026
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH 21.12.2026
reOMEeTPUUYECKOI ONTUKU
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 23.12.2026
75 Jlucniepcus cBeTa 24.12.2026
76 WuTepdepennms ceera 25.12.2026
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS 26.12.2026
Ha0II0/IeHUsI MAKCUMYMOB U MUHUMYMOB
78 Pemenue 3amau 28.12.2026
79 [Ipumenenne nnTepepeHun 30.12.2026
80 [ToBTOpHBIN HHCTpYKTaX 1O Th. 11.01.2027
Hudpakius ceeta
Wuctpykrax no Th Ha pabouem mecre. 13.01.2027
81 JudpakimonHas pemeéTka. Y cioBue
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB
82 Pemenue 3anau 14.01.2027
83 ITonepedHOCTH CBETOBBIX BOJIH. 15.01.2027
[Tonspuszanusa ceera
84 Pemienue 3amau 16.01.2027




18.01.2027

85 CBeToBBbI€E BJICHUS B IPUPOJIE
86 O600611eHre U cucTeMaTu3alus 3HaHu# 10 20.01.2027
teme "OnTtuka"
87 KonTponpHas padota o Teme «OnTuka» 21.01.2027
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU 22.01.2027
88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U
MPUHITUI OTHOCHTEIBHOCTH
89 [TocTynatel cienuanbHOM TEOPUU 23.01.2027
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ. 25.01.2027
[IpeobpaszoBanus JlopeHna. YcinoBue
90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHEe BpEMEHH!
Y COKpaIeHUE JITTHHBI
91 DHeprus U UMIYJIbC PEISITUBUCTCKOM 27.01.2027
JaCTHIIBI
92 CBs13b Macchl C 3HEpPTUEN U UMITYJIbCOM 28.01.2027
PENATUBUCTCKON YacTULIbl. DHEPIHsl TOKOS
93 PaBHOBeCHOE TENIOBOE U3ITYyYEHHE 29.01.2027
94 3axoH cMmeleHus Buna 30.01.2027
95 I'mmotesza M. [Tnanka o kBaHTax. @OTOHBI 01.02.2027
96 DHeprust 1 UMIyJIbC POTOHA 03.02.2027
97 ®dorordpdext. OnbrTer A. I'. CtoneTona. 04.02.2027

3akoHsl hoTorPdexTa




VYpaBHeHnue DitHmITeHa 15 05.02.2027
98 dbotoarddekra. "Kpacnas rpanuma"

dhoTodrddekra
99 JNasnenue ceera. Onbitel I1. H. JIeOenena 06.02.2027
100 BosHOBEIE CBOIiCTBA YaCTHIL 08.02.2027

Bounsl ne bporna. /nuHa BoJIHbIL 1e 10.02.2027
101 Bpoiinst u pa3mMepsl 00J1aCTH JTIOKATH3AIHH

JBUKYIICHCS YaCTHIIBI
102 KopnyckynspHo-BOTHOBOH Ayain3m 11.02.2027
103 Judpaxius 3JeKTPOHOB Ha KPUCTAJIAX 12.02.2027

Creuunduka usmMepeHuit B MUKPOMUDPE. 13.02.2027
104 CooTHollIeHHUsT HeonpeAeIEHHOCTEN

I'eiizenOepra
105 Pemenue rpaduueckux 3agau 15.02.2027
106 Pemenue pacu€tHbix 3a1au 17.02.2027

Kontponbnas padota mo temam: "OCHOBBI 18.02.2027
107 CTO", "KopryckynsipHO-BOJIHOBOM

nyanusm"

OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS 19.02.2027
108 aToMma. [itanerapHast MoielTb aTOMa

Pezepdopna
109 IToctynartel bopa 20.02.2027




110

Wuctpykrax no Th na pabouem mecre.
Bupel ciektpoB. CriekTp ypoBHEM
SHEPrUM aToMa BOJI0pO/Ia

22.02.2027

111

112

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBCTa

Jlazep

24.02.2027

25.02.2027

113

Hyxnonnas monens spa [ eiizenOepra-
NBanenko. 3apsig 1 MacCOBOE YUCIIO sAJIpa.
M3oTtonsl. PagnoakTuBHOCTE

26.02.2027

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3JIy4EHUSI.
Bnusinue paguoakTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust

27.02.2027

115

OHeprus CBA3M HYKJIOHOB B S7pE.
Anepusie cunbl. JlepekT Macchl sapa.
SAnepHsle peakuuu. SnepHpie peakTophl.
[IpoGnems! yrpaBisieMoro TepMOsAEpPHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIEKThI
pa3BUTUSA SAAEPHON DHEPTETUKHU

01.03.2027

116

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonsbl, ME30HBI U JTENTOHBI.
[Ipeacrasnenune o CTaHAapTHON MOJEIH.
KBapk-ritooHHast MoJieb aipOHOB

03.03.2027

117

®dwusmnka 3a peaenamu CTaHAaApTHON
Mojenu. TéMHas MaTtepust U TEMHAs

04.03.2027




sHeprus. EMuHCTBO pU3HUECKOl KapTUHBI
Mupa

118

119

120

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUU

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI
0OBSCHEHHS IPUPOABI KOCMUUYECKHIX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCIICIOBAHNH

COBpCMeHHHe OIITHYCCKHE TCICCKOIIBI,
PaauOTCIICCKOIIbI, BHC&TMOC(i)epHaH
ACTPOHOMMUA

05.03.2027

06.03.2027

10.03.2027

121

Bun 3Bé3aH0r0 HebOa. Co3Be3nus, spKue
3BE3/Ibl, TUIAHETHI, UX BUJUMOE JBUKCHHE

11.03.2027

122

123

124

Conneunas cucrema. Connue. CosHeuyHas
akTUBHOCTbB. MlcTounuk sHepruu CosiHua u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKU.
Jlnarpamma "creKTpajabHbIM KJ1acc —
CBETUMOCTB"

3BC3I[LI IJIaBHOM IIOCIEA0BaTEIbHOCTH

12.03.2027

13.03.2027

15.03.2027

125

BnyTtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXO0XACHUHU U 3BoJtolnu CosHia u
3BE311. DTanbl )KU3HHU 3BE3]T

17.03.2027

126

Muneunsiii Ilyte — Hama I'anaktuxa.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
TTAKTUK

18.03.2027




127

Bcenennas. Paciuupenne BeeneHHoid.
3akon Xa66sa. Teopus bombiioro B3peiBa. 1
PenukroBoe uzinyveHue

19.03.2027

128

129

MacmraGHast ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie npobieMbl acCTpOHOMUHT 1

20.03.2027

22.03.2027

130

131

132

Wucrpykrax no Th na pabouem mecre.
@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanre MarHUTHOT'O I10JIA
IMOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
dheppomarnerukoB" wian "MccnenoBanue
JICHCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TokoM"

Nuctpykrax no Th Ha paboyem mecre.
Pu3nYeCcKuil IPAKTUKYM 110 TEME

"N3mepenue cuiiel AMiiepa uinu

"N3y4yeHne 3aBUCUMOCTH CHJIbI AMIiepa OT 1
cuibl Toka" wim "Onpenenenue

MarHMTHON MHIYKIIUU Ha OCHOBE

u3MepeHus cuiibl Amrepa"

Wuctpykrax no Th Ha pabouem mecre.
@u3nYeCKUil IPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIMH'' WA
"Onpenenenue MHAYKIIMU BUXPEBOTO
MarHuTHOTO noJis"

24.03.2027

25.03.2027

26.03.2027




133

134

135

Wuctpykrax no Th na pabouem mecre.
DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBaHue siBJICHUS CAMOMHIYKIIMK"
niu "COopKa MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

Wucrpykrax no Th na pabouem mecre.
DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue neprojia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U TPY>KUHHOTO
MasiITHUKOB"

Nuctpykrax no Th Ha pabouem mecre.
du3nuecKuil MPakTUKYM 110 TeEMe
"[IpeoOpa3oBaHue 3HEPrUH B IPYKUHHOM
MasgTHHUKE"

05.04.2027

07.04.2027

08.04.2027

136

137

Nuctpykrax no Th Ha pabouem mecre.
@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
MOCJIeI0BATEIbHO COeIMHEHHDIE
KOHJIEHCATOp, KaTYIIKYy U pe3ucTop’ Uiu
"HUccnenoBanue paboThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3BYKOBOU BOJIHBI"

09.04.2027

10.04.2027

138

Wuctpykrax no Th Ha paboyem mecre.
@u3nYeCKUil IPAKTUKYM IO TEME
"M3mepenune nmokazaress npeaoMIICHUs
crekna" win "[lomyuenue nzobpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIMH3bI"

12.04.2027




139

140

141

142

143

Wuctpykrax no Th na pabouem mecre.
DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelIeCcTBa (Ha mpuMepe
x)uakux uH3)" uam "M3mepenue
(hOKYCHOT'O PACCTOSIHUS PACCEUBAOLITNX
uH3"

HNuctpykrax o Th Ha pabouem mecre.
Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmronenue aqudpakium,
uHTEpPEPEHIINH U TOJISIPU3aIiH cBeTa"

Nuctpykrax no Th Ha paboyem mecre.
Ou3nyecKkuil MPakTUKyM IO TeMe
"OnpeneneHne UMNyJabca U SHEPTUU
PENATUBUCTCKHUX YacTUIL (110
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1€)"

Wuctpykrax no Th Ha pabouem mecre.
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBE HcciiefoBanus poroaddexra" nnu
"HccnenoBaHue 3aBUCUMOCTHU CHIIbI TOKA
4yepe3 CBETOAMO/ OT HaNpsKeHUs "

Wuctpykrax no Th Ha pabouem mecre.
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue ciekTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
noctostHHOW Punbepra"

14.04.2027

15.04.2027

16.04.2027

17.04.2027

19.04.2027




144

145

Wuctpykrax no Th na pabouem mecre.
DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue paiMoakTUBHOTO (hoHA C
KCIOJIb30BAaHUEM JO3UMETpA" WU
"N3yueHue moromeHus: 0eTa-4yacTuil
amroMuHueM"

HNuctpykrax o Th Ha pabouem mecre.
DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONTPEACIICHUS
IIOJIOXKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IMS
CeBepHOro nojaymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHui"

21.04.2027

22.04.2027

146

O060011eHre U cucTeMaTU3alus 3HaHUH.
Poinb ¢pu3uku 1 acTpoHOMHHU B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JESATEIBHOCTH YEJIOBEKA

23.04.2027

147

O060011eHre U cucTeMaTU3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

24.04.2027

148

O06001IeHre 1 cUCcTEMaTH3alUs 3HAHNI.
Ponb pusnueckoit Teopuu B
(hOopMHUPOBAHHH TTPEJICTABICHHUH O

26.04.2027




¢bu3nveckoil KapTHHE MUPA, MECTO
(bu3nuecKoil KapTUHBI MHpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MIpeJICTaBICHUI O IPUPOE

149 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 28.04.2027
teme "Kunemaruka"
150 O06o001meHre U CHCTEMAaTH3alKs 3HAHUH 110 29.04.2027
teme "Kunemaruka"
151 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 30.04.2027
teme "JluHaMmuka"
152 O06001IeHrEe U CUCTEMATU3aIMs 3HAHUH 110 03.05.2027
teme "Craruka TBepAoro tena'
153 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 05.05.2027
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"
O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110 06.05.2027
154 Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”
O06o0mmenre U cucTeMaTH3alus 3HaHUH 110 07.05.2027
155 teme "Tepmoannamuka. TerioBbie
MaIIuHbBI"
O06o00mmenre 1 cucTeMaTH3alns 3HaHUH 110 08.05.2027
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble nepexobl"
157 O06o001IeHre U cCUcTeMaTU3aIys 3HaHUH 110 12.05.2027
Teme "DnekTpudeckoe mnoie"
158 O06o001IeHre U cucTeMaTH3aIysa 3HaHUH 110 13.05.2027

teMe "[1oCTOSHHBIN 2neKTpUUecKnil TOK"




159

O06o01IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "Toku B pa3nuyHbIX cpegax”

14.05.2027

160

161

162

O0001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O
Teme "Maruutaoe mnoie"

PesepBHbIil ypok. O60011eHIE 1
cHCTEMAaTHU3alis 3HaHUH 10 TEME
"DnekTpoMarHuTHasA UHAYKIuUs"

PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHnyeckue Koaeoanusa"

15.05.2027

17.05.2027

19.05.2027

163

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMaTHU3aIl1s 3HAHUM 110 TEME
"DneKTpoMarHUTHbIE KosieOaHus "

20.05.2027

164

PezepBHblit ypok. O600meHne u
cHCTEeMaTHU3alus 3HaHHUA IO TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

21.05.2027

165

166

167

PesepBHelit ypok. O60011IeHNE 1
cUcTeMaTu3alus 3HaHUI M0 TeMe
"OnTuka"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTu3anus 3HaHUM 110 TemMe
"OcnoBbl CTO"

PesepBHrIit ypok. O6001ICHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

22.05.2027

24.05.2027

26.05.2027




168

PesepBHeIil ypok. O000IICHHE 1
cucreMaTusanus 3Hagui mo teMe "dusuka
aroma"

169

PesepBHelil ypok. O000ICHHE 1
cucTeMAaTHU3anus 3HaHui 1mo Teme "dusuka
ATOMHOTO sI/Ipa U AJIEMEHTapHbBIX YacTuil"

170

PesepBHbIil ypok. O60011eHIE 1
cHCTEeMaTHU3alus 3HaHHU 110 TeMe
"OneMeHTsI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (GU3UKU B (HOPMUPOBAHUH
COBPEMEHHOM HAyYHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

Y4uTBIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TO4YKa, WHEpIHalbHAs CHCTeMa OTCuéTa, aOCOJIIOTHO
TBEPJOE TEJIO, UACAIbHBIA ra3; MOJAEIN CTPOCHMS Ta30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DJIIEKTPUYECKUH 3apsi] — IMpU pPELICHUU
buznyeckux 3a1a4y

PacniosnaBath (usnyeckue sBieHUs (TpOLECCh) U OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUECKOW TeOopuH
CTPOGHHSI  BEIIECTBA W  3JEKTPOJMHAMHUKM:  PABHOMEpPHOE MU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MajieHue Tell,
JBIDKEHUE 10 OKPYKHOCTH, MHEpLMs, B3aumozeicTBue ter; auddysus,
OpOYHOBCKO€ IBU’KEHUE, CTPOCHHE KUKOCTEHN U TBEPBIX TEJI, U3SMEHEHUE
00béMa TeN TpH HarpeBaHUM (OXJIAXICHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, IMOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZAE€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI rasza B
M30IIPOLECCAX; MIEKTPU3ALNA TEN, B3aUMOJEICTBHE 3aps 0B

10.4

10.5

OnuceIBaTh MEXaHHUYCCKOEC JBWXKXCHUC, HCIIOJIB3YA (i)I/ISI/I‘IGCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jIda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
SHEPTHsA, MCXaHNYCCKaA pa60Ta, MCXAaHUYCCKasA MOIMHOCTD, IIPHU OITUCAHUHN
MMPpaBUJIbBHO TPAKTOBATb (bI/ISI/I"IeCKI/Iﬁ CMBICJI UCITOJIB3YCMBIX BCIIMYUH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy.]'IBI, CBA3BIBAOIINEC JTAHHYIO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APpYTHUMU BCINYHNHAMU

OnuceBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEILJIOBEIC SIBJIICHUS,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCJIMYHMHBI: JABJICHUC I'a3a, TCMIICPATypa, CPCAHAA
KHHETHYCCKas SHEPIUa Xa0THYCCKOT'O JABVKCHUA MOIJICKYII,
CpCAHCKBAaAPATHUYIHAA CKOpPOCThb MOJICKYII, KOJINYCCTBO TCIIJIOTHI,
BHYTPCHHAA SHCPTHA, pa60Ta rasa, KOB(I)(I)I/II_II/ICHT IOJIC3HOTO ﬂeﬁCTBHH
TCIIJIOBOI'0 ABUTATEIIA; IIPH OIMMMCAaHWU IIPAaBUJIBHO TPAKTOBATh (1)I/ISI/IIIGCKI/II71
CMBICJI UCIIOJIB3YEMBIX BCJIWYHH, UX 0003HaUYCHUS U CAWHUIbI, HAXOAUTh




(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYMHY C IPYTUMHU
BEIMYMHAM

10.6

OnucelBaTh  M3YyYEHHBbIE JJIEKTPUYECKHE CBOICTBA BELIeCTBA U
AIIEKTPUUYECKUE SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BETUUHUHBL:
AIIEKTPUYECKUI 3apsl, 3JIEKTPUYECKOE I0J€, HaNpsKEHHOCTh IOJI,
NOTEHLIMAJ], pPa3HOCTh NOTEHLUHUANOB; IpU ONHCAHUM IPABUIBHO
TpakToBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YEMbIX  BEJIUYUH, UX
0003HaYeHHsI M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOILINE JTaHHYIO
(buU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.7

aHAM3UPOBaTh  (U3UYECKUE TPOIECChl U SBICHHS, HCHOJIb3YS
¢u3nveckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, |, Il u
Il 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKON IHEpPruH, 3aKOH
COXpaHEHMSI HMIIYJIbCA, MPHUHIMII CYNEPHO3UIUU CHJI, TPHUHIIUII
paBHOMpABUS  HMHEPIUAIBHBIX  CHCTEM  OTCuéTa;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOpPUI0 CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHEl KHUHETHMYECKON HHEpruu TEIUIOBOIO JIBUKEHHUS MOJIEKYd C
a0COJIIOTHOM TeMIepaTypod, MEpBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMUsI ANEKTPUUYECKOT0 3aps/a, 3akoH KysoHa; mpu 3ToM pa3nuyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pas3inyaTh YCJIOBUS HMX 0€30IacHOro
WCIIOJI30BaHUS B ITOBCETHEBHOM JKU3HU

BBINONHATE KCHEPUMEHTHI 110 MCCIIEOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEUIOKECHHOTO 000pyAOBaHNU,
IIPOBOAMTD ONBIT U (OPMYIUPOBATH BHIBOIBI

OcymiecTBIATh NpsSMbIe U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTHUMAJIbHBIA COCOO M3MEPEHHUs U MCIOJb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3HMYECKHUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; MpU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl TOTYYEHHOW 3aBUCHMOCTH
bu3MYECKUX BENWYMH B BHJE TAOMUI] U rpadHKOB, JNeNaTh BHIBOIBI MO
pe3ysibTaTaM HCCIe10BaHus

Cobmtonate npaBuiia 6€30MacHOT0 TPyAa IpU MPOBEICHUH UCCIICA0BAHHMA
B paMKax Y4eOHOro 3KCIEpUMEHTa, Y4eOHO-HCCIEeI0BaTEeIbCKOW H
IPOEKTHOM JIEATEIIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB
U 1a6OpaTOPHOro 00OPYIOBAHUS

Pemarp pacu€THble 3amayMl C SBHO 3aJaHHON (PU3UYECKOW MOJEINbIo,
UCTIONB3YS (pU3UUecKre 3aKOHBI ¥ TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3aJ1a4¥ BEIOUPATh (PU3UUYECKYIO MOJIETh, BELICTSATH PU3NUECKIE BETHUNHBI




u (GopMysbl, HEOOXoIuUMBIE I €€ pelIeHHs, MPOBOIUTH PACUETHl U
OLIEHUBATh PEAIbHOCTH MOJIyYEHHOI'O 3HaUeHUs! (PU3NUECKON BEITMUMHBI

10.14

10.15

10.16

10.17

10.18

Pemats Ka4eCTBECHHBIC 3a/1a4un: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO ILIENIOYKY PACCYKICHUM C ONOPOM HA U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H (PU3NYECKHE SBICHUS

Hcnonb3oBate HpU  pelleHMH  y4eOHBIX  3a7ay  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJIs  IIOMCKAa, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUs Y4eOHOH M HAy4YHO-TIOMYJSPHOM
uHpOpMaLMK, TOJYYSHHOW M3 Pa3MYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH NOTY4aEMyIO HH(POPMAIUIO

[IpuBoauTh mHpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOILIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

M cronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HUKE B TOBCEAHEBHOM KU3HH
U1 oOecrieueHHsl OE€301acHOCTH MpU OOpalleHHH C TNpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JJISl COXPAHEHHUSI 3J0POBbS U COOJIIOICHHSI
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

PaGoTtate B rpymme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
U IUIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CUTYAIIHSX, aJCKBATHO
OLICHWBATh BKJIAJ] KAXXJOTO M3 YYAaCTHUKOB TPYIIBl B PEHICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

11.3

YuuThIBaTh TpaHUIBl TPUMEHEHUS H3YYCHHBIX (DU3NUECKUX MOJIEICH:
TOYEYHBIN AJEKTPUYECKUN 3apsal, sAepHas MOJENb aToOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Ipa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

Pacnio3naBath Qu3uueckue siBIeHUS (MPOLECChl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKHA W KBAHTOBOH (DU3UKHU: dIIEKTPUUYECKAS
MIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JECHCTBUS
TOKa, B3aUMOJICCTBHE MAarHUTOB, JJEKTPOMArHUTHAS  WHIYKIIHS,
JIEHCTBHE MAarHUTHOTO TOJIsI HA TIPOBOIHUK C TOKOM U ABUXKYIITUNCS 3apsi,
ANIEKTPOMArHUTHBIE KoJeOaHus u BOJIHBI, MPSIMOJIMHEITHOE




11.4

115

11.6

11.7

pacmpocTpaHEeHHE CBETa, OTpPakeHHE, MpelloMIIeHHe, WHTepdepeHIwus,
TU(paKIys | TOJISPU3aIUs CBETa, AUCIIEPCHs CBETa, (POTOAIEKTPHUESCKHUIMA
apdext (hoToaddekT), CBeTOBOE NaBlICHHE, BOZHUKHOBEHUE JTMHEHYATOTO
CIeKTpa  aTroMa  BOJOPOJA, CCTECTBCHHas H  HWCKYCCTBCHHAs
pallnoaKTUBHOCTh

OnuceiBaTh HN3YUCHHBIC CBOICTBa BCIICCTBA (I-)HCKTpI/I‘IeCKI/Ie, MAarHuTHBIC,
OINTHYECKHE, JIIEKTPUYECKYI0 IPOBOJMMOCTh pPAa3IUYHBIX Cpel) W
AIIEKTPOMArHUTHBIE ~SBJIEHUS (IIPOLECCHI), HCIONB3yd (DU3HUECKHUe
BCJIMUMHBL:  JJIEKTPUYECKUI  3apsd, CWiIa TOKa, DSJIEKTPHUYECKOE
HalpsDKEeHHUE, 3JIEKTPUYECKOE COINPOTHUBIICHUE, PA3HOCTh IOTEHIHAJIOB,
O/IC, pabora TOKa, MHAYKIMS MarHWUTHOTO IOJIS, CWia AMIiepa, CUia
JlopeHnla, WHAYKTUBHOCTb KaTyIIKH, OHEPIUs DJJIEKTPUYECKOIO U
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3apsil ¥ CWia TOKa B TIpOLEecce T'apMOHHYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHHE M ONTHYECKas
CHJIa JIMH3bI; IIPU ONMUCAHUH MPABUIIBHO TPAKTOBATH (PM3HMUYECKHUIA CMBICI
UCIIONIB3yEeMBIX BEJIMYMH, WX OOO3HAYCHUS W CIUHMIBI, YKa3bIBaTbh
(GopMyIIBI, CBSA3BIBAIOUIME TAHHYIO (U3UYECKYIO0 BEIHYHHY C JPYTUMHU
BEJIMYMHAMU

OnuceiBaTh M3y4eHHBIE KBAHTOBBIC SIBICHHUS M IPOLECCHI, HCIOJb3Ys
¢du3nvecKkue BEIMYUHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJH, JIJIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUs M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypacIiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH OMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCIOJB3yeMBIX  BEJIWYHMH, UX
0003HAYCHHSI ¥ CIMHUIIBI;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH, BBIUYUCISATH 3HAUYCHUC
(hUBUIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢usznueckue  3aKOHbBl M HOpUHOMIBL:  3akoH Owma,  3aKOHBI
MOCJIEZI0BATENBHOIO U MapauIeIbHOTO COEIMHEHNS TPOBOJHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJJEKTPOMarHUTHOM HWHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpPAaHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHINTeHa Ui hoTodddexTa,
3aKOH COXPAHEHHWs DHEPIMM, 3aKOH COXPAaHEHUs HMIIYJIbCa, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsifa, 3aKOH COXPAHEHHS MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

OHpCIIeJ'IHTL HaIlpaBJICHUC BCKTOpPAa HWHAYKIOUHW MAruuTHOTO  I10JIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHUJIbI HopeHua

11.8

CTpouTh M ONMHUCHIBATh M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOHW JTUH30U




11.9

11.10

BEBIOMHATE AKCIEPUMEHTHI 0 HCCIIEIOBAaHUIO (DU3HUECKUX SBICHUH U
NPOIIECCOB C MCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPCHHU; IMPH
sToM GOpMyIUpOBaTh NpobieMy (3ajady) M THIOTE3y YYEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHHMS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB MMpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

IIpu 3TOM BBI6I/IpaTI) OIITUMAJIBHBIN CITIOCO0 HU3MCPEHUA U HCIIOJIB30BaTh
N3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ybTaThl TOJTYYEHHOW 3aBUCHMOCTH (U3WYECKUX BEIWYHH B BHJE
TaOJIUI U TpaQUKOB, AETIATh BBIBOABI 110 pe3yJbTaTaM HCCIel0BaHUs

11.12

Co0Ouro1aTh ipaBmiia 6€30MacHOTO TPYAA MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax Y4eOHOro SKCIEPUMEHTa, Y4eOHO-HUCCICIOBATEIbCKON U
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUCM U3MEPHUTCIbHBIX YCTpOﬁCTB
1 JIa0OpaTOPHOTO 00OPYIOBAHHUS

11.13

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIIONB3Ys (PU3UUYECKHE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJ1a4u¥ BEIOUPATh (PU3HUYECKYIO MOJICIh, BELICTISATH (PU3NICCKUC BETHUNHBI
u opmynbl, HeoOXoMUMBIC NI €€ PEIICHUs, MPOBOIUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

11.14

11.15

11.16

11.17

Pemate Ka4eCTBECHHBIC 3a/1a4n: BBICTPaUBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO IIENIOYKY PACCYKICHUM C ONOPOM HA W3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABJICHUS

Hcnonb3oBaTe NpU  pelleHMH  y4eOHBIX  3a7ay  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpIpETallMd U TMpeICTaBiIeHHUs] Y4eOHOM M Hay4YHO-TIOMYJISIPHOU
nH(pOpMallMY, TOJYYEHHON W3 PAa3lIMYHBIX MCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

OOBSACHATh NPUHIUIBI JCWCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iuuyaTh YCIOBUS HX O0€30MacHOr0 WCHOJIb30BAaHUS B
MMOBCETHEBHOM KU3HH

[TpuBoauTH, TpUMEpHl BKJIAJa POCCHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIETO
MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TeOpeTUUECKHE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOMN KU3HU
uist o0ecrieyeHusi 0e30MacHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAaHEHHSI 37I0POBbS U COOIIOIEHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpezie

11.19

PaGoTtate B rpymnme c BBIMOTHEHHUEM pPa3IMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
Y TUJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYyAIUAX, aJ€KBAaTHO




OIICHMBATh BKJIAJ KaXIOr0 M3 YYACTHHUKOB TPYIIbl B pEIICHUE
paccMaTtpuBaeMoii mpooIemMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOIIEro Mupa. Pons
JKCIIEPUMEHTA W TEOpUU B IMPOLECCE MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunele rumote3sl. Dusnyueckue
3aKOHBl W TEOpUM. ['paHMIBI NPUMEHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHS.
Porp um wMecro ¢usukun B (opmMupoBaHHM
COBPEMEHHOW HAay4yHOH KapTUHBI MHpa, B
NPaKTHYECKOH NEeSITENbHOCTH JIIOeH

MEXAHHUKA

211

##HPar##HH#KNUHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMYECKOro JBWKeHuA. CucremMa oOTcyéra.
Tpaexropus

212

[lepemenienne, CKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs,
IyTU U NEPEMEILIECHHUS MATepUaIbHON TOYKUA OT
BpEMEHU

2.14

CBobomHOe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH IO OKPYKHOCTH.
YrioBast CKOpoCTh, TMHENHAs CKOPOCTh. [lepuon u
yacroTa. LleHTpocTpemMuTENBHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U pEMECHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccienoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyNI0. M3yueHue IBUKEHUS
HIapHKa B BA3KOHM KUAKOCTHU. M3ydeHue nBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar### JMHAMUKA

2.2.1

IIpunuun otHocurensHOCTH ['amunes. IlepBsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cyneprno3uimu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuaibHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTeprallbHbIX TOYEK

2.2.4

3aKkoH BCceMHUpPHOTO TAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHUS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpOTUBIICHUS NP JIBUXKEHUU Tela
B JKUJIKOCTH HJIH ra3e

2.2.7

[TocTymarenpHOe ©  BpallaTeNbHOS JBIKCHHE
abCoIIIOTHO TBEPOTO TeNa

2.2.8

2.2.9

2.2.10

MOMEHT CHJBI OTHOCHUTEIBHO OCH BpallCHHS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOI\/’ICTBaI IMOJIIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUSA
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MO JEHCTBUEM
HECKOJIBKUX CHII. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsCc ~ mMaTepUallbHOW ~ TOYKH,  CHUCTEMBI

2.3.1 MaTepuaibHBIX  Todek. Mmmynabc cuinsl U
U3MEHEHHE UMITYJIbCa Teja
932 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

JIBIOKEHNE




2.3.3

Pabora cuiiet

2.34 MomHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. lloreHnuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIHM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHbIC U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHHUYCCKOW DHEPrHU CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBHUKEHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktnueckue  pabotel.  W3ydenuwe  cBsi3u
5310 CKOpOCTEH  Ten Tpu  HEYHpyromMm  yuape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE IBUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIEN

Macca  monekyn.  KommuecTBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens uaeanpHOro rasa. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKOW TEOPUU HIeaTHbHOTO
rasa

AOlcomoTHas TemmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. M30mponecchl B HAEaIbHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJMHAMUMKNA

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
¢ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJJHOATOMHOIO UEAILHOTO rasa

Bungr TeIUIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUsA, U3JIy4eHHe. TemnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKHU. [IpuMeHeHue

MEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTEepIperanus paboTh ra3a

3.25

TermoBele  MammHbl.  [IpuHIMIBI  HEUCTBUS
TeryioBbIX MamuH. [IpeoOpazoBanusi »HEepruu B
TeIUIOBbIX MammuHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUTEHUE. YelbHas TEIUIoTa MapooOpa30BaHMUS.
3aBUCHUMOCTE TEMIICPATYPBI KUIICHUA OT OaBJICHUA
332 AOcomoTHasT W OTHOCHUTETbHAs  BJIAYXKHOCTH

BO3Ayxa. HachlleHHbI nap




3.3.3

Teépnoe Tenmo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

3.34

3.35

[InaBiienne u KpUucTauIM3aus. Y IeJbHas TEIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTel. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

41.1

412

OnekTpuzanust Teia. OJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

B3aumogeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsoxkéHHocTh
ANEKTPUYECKOro mnoiisd. IIpuHuun cynepno3unum.
JIuHUM HaNPSKEHHOCTH AJIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpOoBOJHMKM U JUAJIEKTPUKH B TOCTOSSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KonneHncaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsuKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOII,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

421

PA3JIMYHBIX CPEJJAX

YcnoBsusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounuku Ttoka. Cuna
TOKa. IIOCTOIHHEBIN TOK




4.2.2

Hanpspxenune. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTpruecKoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh IOJYNPOBOJAHUKOB. CBOMCTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKuii TOK B razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENILHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHHuuecKue ycTpocTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajbBaHHUKa

11 KJIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cCMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3A




Kon
pasaena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
3JIeMEHTa
DJIEKTPOAVMHAMMUKA
#HH#Par#t##MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS MHA YKL
431 IlocTossAaEBIE MAarHUTBHI. BzaumopeiictBue
e IMOCTOSIHHBIX MAarHUTOB
MarnauTHOe nojie. BeKTop MarHuTHOM UMHAYKIUH.
432 [IpuHnun cynepno3unuu. JIMHMUM MarHUTHOR
e uHayknud.  KapruHa — JMHMA  MarHMTHOM
WHYKIIAH TTOJISI TIOCTOSIHHBIX MAarHUTOB
MarnuTHOe 10JIe TPOBOIHUKA ¢ TOKOM. KapTuHa
JIUHUAW TIOJISI JTMHHOTO TIPSIMOTO TMPOBOJAHUKA U
4.3.3 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJAHUKA, KaTYILIKHU C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
MTPOBOHUKOB C TOKOM
4.3.4 Cuiia AMniepa, €€ MOJlyJib M HAallpaBJICHUE
Cuna Jlopenma, e€ MOAYJIb ¥ HampaBICHUE.
435 JIBroKeHue 3apsKEHHON YaCTHIBI B OJTHOPOIHOM
MarauTHoM noJie. Pa6ota cuiel Jlopenia
4.3.6 SIBNCHHE IMEKTPOMArHUTHOW WHYKITHH
4.3.7 [ToTok BekTOpa MArHUTHOW MHAYKLIUU
438 OAC wuHaykuuu. 3akoH AJIEKTPOMarHUTHOM
e nuayknuu Papajes
Buxpeoe snextpudeckoe none. C unaykumu
4.3.9 B MPOBOJIHUKE, JBHKYLIEMCS MOCTYIATENIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBumno Jlenna
4311 NunyktuBHOCTD. SIBNenune camounHaykimu. J/C
o CaMOWHTyKITUH
4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYUIKH C TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIe
TexHuveckue yCTpOICTBA: MTOCTOSTHHBIC
4314 MarHHTHI, JJIEKTPOMATrHUTHI, JIEKTPOBUTATEID,
A YCKOPHUTENU 3IIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
[IpakTnueckue paboThl. M3yueHne MarHUTHOTO
TOJIsL KaTyIIKK ¢ TOKoM. MccrieoBanue aeiicTBus
4.3.15 MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

UccnenoBanue  sSBIEHUS  DIIEKTPOMArHUTHOM
WHIYKIIHHA
KOJIEBAHI A U BOJIHbI




5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbBIE
KoJIe0aHMUsL. I"apmonnueckue KoJIe0aHusL.
[Tepuon, yactora, amrmuTyaa u asza KonedOaHmit

[IpyxuHHBIIA MasiTHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKHX KoseOaHui.
Kunematnueckoen AMHaAMUYECKOE OINMCAHHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

[IpeBpamieHue 53HEpruM Ipu TaPMOHUYECKUX
Konebanusax. CBs3p aMIUTUTYAbI KoJeOaHM
HCXOJHOW BEIMUYMHBI C aMILUIUTyJaMU KOJIeOaHUH
€€ CKOPOCTH U YCKOPEHMS

5.15

KonebarenbHblit KOHTYP. CBoOOIHBIE
AJIEKTPOMAarHuTHBIE KOJEOAaHHUS B UACAJIbHOM
KoJeOaTelnbHOM KOHType. AHAJIOrus Mexay
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUSA OHCPIrud B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BoiHyk7eHHBIE ~ MEXaHUYECKHue  KoyieOaHus.
Pe3onanc. Pe3onancHas kpusas. BblHyXIeHHbIE
3JICKTPOMAarHUTHBIC KOJICOAHMS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG u
JICHCTBYIOIIEE  3HAYEHWE CHJIbI TOKAa W
HaITps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoxacTBo, mnepenada u
norpebyieHue INEKTPUUECKOMN SHEPTHH.
DKOJIOTUYECKME PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOJIb30BAHUS JJIEKTPOIHEPT U B
[IOBCEIHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue ycTpoiicTBa: ceiicmorpad,
AIIEKTPHUYECKUI 3BOHOK, JTMHUAH JIEKTpOTIepeiad

[IpaxkTrueckue paboThI. HccnenoBanune
3aBHCHUMOCTH TIepHoJia MajbIX KoJieOaHu# rpy3a
Ha HUTU OT JUIMHBl HHUTH M MaccChl TIpy3a.
HccnenoBanne INEpEeMEHHOIO TOKa B ILENH U3
MIOCJIEZIOBATEIBPHO COECAMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U pe3ucTopa




5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

Mexanunueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHA BOJHBL [lonepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  HWurepdepenuus u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

5.24

ONEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3IYUECHHUS
JEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
JIEKTPOMArHUTHOM BOJIHE B BAaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTeppepeHys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[IIkama 37MeKTpOMarHuTHBIX BOJIH. [IpuMeHeHwme
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUOMIIBI ~ pagUOCBA3M M TEJICBUICHUS.
Panuonokamus. DneKTpoMarHuTHOE 3arps3HEHNE
OKpYKaroIen cpeibl

5.2.8

Texuuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus

5.3

5.3.1

5.3.2

##HPar##H#OIITUKA
[IpsiMmonuHeiiHOEe pacnmpocTpaHEHHE CBETa B
oaHOpoaHoM cpexe. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHHi B IIIOCKOM 3epKalie

533

5.34

5.35

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS
[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CHOXHBIM cocTaB 0enoro
ceera. Llser

5.3.6

CoOuparonue 1 pacceuBarOLUe JUH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONITHYECKAs CHIIA
TOHKOW JHuH3bL. IlocTpoeHue wuzoOpaxeHuii B
COOMpAarOIUX M  pAacCEeMBAIOIIMX  JIMH3aX.




dopMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOIMIOACHUSI MAaKCUMYMOB
U MUHUMYMOB B UHTEP(PEPEHLUHNOHHONW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB

Hudpakus ceera. Judpakunonnas pemérka.
VYcnoBue HaOMIOAEHUS TJaBHBIX MaKCHMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIMOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHudeckue  yCcTpOWCTBAa:  O4YKHM,  JIyIa,
¢oroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUGpaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuyeckue paboThl. M3MepeHne mokaszarens
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. HabGmronenue
JUCTICPCUU CBETA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuwbl MPUMEHUMOCTH KJIaCCUYECKOM
MEXaHHUKH. [Toctynatel TEOPUHU
OTHOCUTEJIBHOCTA:  MUHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEPrUed U HUMILYJIbCOM
CBOOOIHOM YaCTHUIBl. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIEI

7.1

KBAHTOBAS ®U3NKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonsl. Dopmyna I[lmaHka CBS3M JIHEPTUU
(¢hoToHA C €ro 4acTtoToi. DHEpPrusi U HMITYJIbC
¢doToHa

7.12

OtkpeiTHe ©  wuccienoBanue  (orodddexra.
Ompiter A.I'. CtoneroBa. 3akons! pororddexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuma» ¢potodrddexra

7.14
7.15

Hasnenue ceeta. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue YCTPOKCTBA: doTro3eMeHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHas Mojenb aToMa

7.2.2

IToctynmarel bopa. M3nyyeHue u IOIVIOLICHUE
(OTOHOB TpPH MEPEXO0JIE aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroi. Buael cnexktpoB. Crnekrtp
YPOBHEW dHEPIUM aTOMa BOJOpPOAa

7.2.3

7.24

7.2.5

BosiHoBbIE cBOiicTBa yacTul. BonHbl e bpoins.
KopnyckynsipHO-BOTHOBOM Jyalli3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAJIAX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YCcTpoicTBO U IPUHLIKIT PaOOTHI Jlazepa
TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN

aHanu3  (CHEKTPOCKOI), Jas3ep, KBAHTOBBIHA
KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE A1PO

7.3.1

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE pPaIrOaKTUBHOCTH. OnbITHI
Pesepdbopna mo  ompeneneHuro  cocTtaBa
paanoakTUBHOrO M3nmydyeHus. CBoiicTBa anbpa-,
oera-, ramMmma-Hu3JIy4eHHUs. Bnusinue
PaZlMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OTtkppiTHEe TpoTOHAa M HeWTpoHa. HykioHHas
Mozenb siapa [eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
PaIMoOaKTUBHOTO pacmaja

DHeprusi CBsI3U HYKJIOHOB B siZipe. SIepHbie CUIIBI.
JHledexT maccol sapa

7.3.6

SAnepHsle peakuuu. JleneHne U CUHTE3 sAep




7.3.7

SAnepubit  peaktop. TepMoOsAEpHBI CHHTES.
IIpo6aembl 1 IepCreKTUBEI SIAEPHON SHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON YIHEPreTHUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas bom0a

[Ipaktuyeckune paboThl. MccnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
IUTAHETHI, UX BUAUMOE IBH)KECHHE

8.2

Conneynas cucrema. [lnaHeTs 3eMHOM TpyIIIBL.
IImaneTeI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Massle Tena ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk suepruu CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTD, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. JluarpaMma «CreKTpajabHbIN Kiacc
— CBETHUMOCTB. 3BE3IBI TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb) TS 3BE3/I rJIaBHOM
MOCJIEIOBATEILHOCTH

##H#Par###BuyTpenHee CTPOCHHE 3BE3 M.
CoBpeMeHHbIe IIPEJICTaBICHUS 0
MIPOUCXOXKACHUU U 3Botonu CosHIa U 3BE3N.
Oranel KU3HU 3BE3]1

Mneunsiii [1yts — Hama [Manaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3I,
ra3a u nelu. [lonoxxenue u neuxenne ConHua B
lNanakTuke. ITnockas u cepuueckas
noacucTemsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble ABIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact wu
panuyc Bceenennoii, Teopuss bonpmoro B3peiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
W3IIy4eHUe




MacmraGHast CTPYKTypa Bcenennoi.
8.10 Meraranmaktuka.  Hepeménuple  mpoOieMbl
aCTPOHOMHUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHW pPACIO3HABATh (DU3MYECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATHUAMU H

BCJIIMYMHAMHU, XapPAKTCPU3YIOILNUMU (1)I/ISI/I‘IGCKI/IG IMpoueCChl

CdopMupoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJICKYJISpHOH  (QU3MKM M TEPMOJIUHAMHKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3indaTh YCIOBUS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacuéTHbIE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKOM MO/EbIO: HA OCHOBAHUHU
aHaJgM3a yYCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTyJaTbl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YEeCKMX METOJOB  pELIEHUs  3ajaad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUSI 3HAHUHA 13
pa3HBIX pa3leloB IIKOIBHOTO Kypca (U3MKH, a TAaKKe MHTErpaluu
3HAHUM M3 JPYTrux MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpPUMEHTA U
y4€0HO-UCCIIE0BATENBbCKON  JI€ATEIBbHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX ~ MU3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3UYHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(U3NYECKOTO  COAEPIKAaHUS C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

HO ®U3UKE
Kon Kon
pa3jiena/reM 3JjieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMS
bl Ta
1 MEXAHUKA
1.1 KUHEMATHKA
111 Mexanndeckoe IBIKeHHE. OTHOCHTEIFHOCTh MEXaHHMYECKOTO JIBHYKCHUSL.
o Cucrema oTcuéra
MarepuanbHasi TOUKA.
i TpasKTo
E& pamiryc-BeKTop:
F(t)=(x(r) Wz ) =(2)),
TpaeKTOopIId,
IIepeMeleHIIe:
1.1.2 - - - -
Ar=r(t,)-1r(t)=r—n=
= (Ax, Ay, A),
Iy Tk.
ClnoxeHIe HEpEMEH]EHIIﬁZ
A =40y + A,
CKOpOCTh MaTepUATBLHOM TOYKH:
_ AF _,
L =— =}‘r :[U:-‘UT‘U-]‘
Af |y g S
Ax , .
v =—| =X/, aHAIOTIYHO U, =), U.=Z,.
1.1.3 Ao '
CIloKeHIIE CKOPOCTEIL: 0, =0, + 0, -
- ¥ Brruucnenne
NEPEMCUICHUA U ITYTH MaTepPIaJ'IBHOﬁ TOYKHU IPH HpHMOJ’[HHeﬁHOM JABUXXCHUHN
BJIOJIb OCH X 11O TPa(hMKy 3aBUCHMOCTH V(1)
1.14




Kon Kon
paznesa/TeMm  3jieMeH
18 Ta

IIpoBepsiemMblii 31eMEHT COePKAHUS

y . Ap _,
VCKopeHHe MaTepHatbHOl ToukI: G = —| =0, =(a,.a, .¢
At |y o '
Au C .
a =——; =(v,),". amanorr4Ho a, = (v, ', a.=(v. ).

COAr

1.1.5

PaBHOMepHOG HpHMOHHHeﬁHOG JBHXKCHUC!

X(t)=x0+voxtx(t)=xo+voxt

vx(t)—v0x=constvx(t)—vox=const

1.1.6

PaBHOYCKOpeHHOG HpHMOHHHCﬁHOG JBHXKCHUC!

a.t
x(t)=x,+u,t +—

v(t)=v, +at

a, = const

ol "

< S | T
Uy, — Y, =44, ["‘"2 "“’1]

L =
HPII JOBIDKEHIII B OTHOM HAIIPABICHIHI IIVIE & = e S

k2

1.1.7

CBo0OojHOE majieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUSI.

O X X
JIBmkeHue Tena, OPOIIEHHOTO MO YIJIOM

0. K TOPHU30HTY:




Kon Kon
paznesa/TeMm  3jieMeH I[IpoBepsieMblii 3J1eMeHT coep:KaAHMS
18 Ta
[.\'{f} =X, t Uyt =3 tU,cosa-f
. g pe. . of
l\:l.'{?} =v,tu, f+t— =y, +U,sine - F—=—
’ 2 2
v (f)=uv,, =uv,cosa
U (1) =v,, + g =u;sino— gr
g.=0
g, ="8= comst
KpuBonuneitHoe aBmwkenne. JIBmkeHne MaTepHATBHON TOYKH IO OKPY>KHOCTH.
YrnoBas ¥ AMHENHAs! CKOPOCTh TOUKU: V=ORV=wR .
1.1.8
[Ipu paBHOMEPHOM JIBMKCHUU TOUYKH IO OKPYKHOCTH 0=2Tt[=2mvw=T21=210
[enTpocTpemurensHoe YCKOpEHHE Touku: arc=v2R=w2Rauc=Rv2
=w2R . IlonHOE YCKOpEHHE MaTepUAIbHOM TOUKU
1.1.9 | Teépmoe Teno. [TocTymarenbHOE ¥ BpamaTeIbHOE ABMKEHHE TBEPIOTO TEa
1.2 JUHAMUKA
121 WNueprmanbrbie cuctemsl otcuéra. [lepssriif 3axon Herotona. [Ipuammn otHOCH-
o tenpHoCTH Lanues
1.2.2 | Macca tena. [TmotHOCTH BeriecTBa: p=mVp=Vm
123 Cuna. Tlpunnun cyneprniosuimu cui: F paBromeicts=F17+F27+... Fpasoneiicrs
o =F1+F2+...
194 Bropoii 3akon Herotona: mis matepuansoit Toukn 8 MCO F17=mal’Fi=mai1
o : Ap"=F AtAp=FAt npu F’=constF=const
Fi Fyy
1.2.5 = = .
Tperuii 3akoH HpOTOHA IS MaTEpUATBHBIX
touek: F12"=—"F21F12=—F21
3aKOH BCEMUPHOT'O TATOTCHUA: CUJIBI IIPUTHKCHUA MCKAY TOUCUHBIMU MacCaMU
paBHbl F=GM1IM2R2F=GR2mim2 .
1.2.6
Cuna tsoxectu. LleHTp TshHkecTH Teja. 3aBUCUMOCTh CHIIBI TSDKECTH OT BBICOTHI h
HaJl TIOBEPXHOCTBIO IUIaHeThl paguycom  Ro: mg=GMm(R0O+h)2mg=(Ro
+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHue.
128 Cuna tpeHus ckonbxeHus: Frp=puNFmp=uN .

Cuna tpenus nokos: FTp<uNFmp<uN .




Kon Kon
paznesa/TeMm  3jieMeH I[IpoBepsieMblii 3J1eMeHT coep:KaAHMS
bl T
KoaddummenT tpermust
1.2.9 | Hamnenue: p=FLSp=SF1
1.3 CTATUKA
T
13.1 F
MOMEHT CHJIBI OTHOCUTEIFHO OCH BPAIICHHUS:
IM| = FI, rze | — meuo cunbt F”F OTHOCHTENBHO OCH, POXOAAIIEN yepe3
T04Ky O NepreHUKYISIPHO PUCYHKY
Ientp macc tena. LleHTp Macc cucTeMbl MaTEpUAIBHBIX TOYEK:
13 LM =Ml +Hm2r2 . ml+m2+. ron=mitme+. miritmere+....
B oanopoaHoM mose Tskectn (g =Const)(g=const) neHTp Macc Tena CoBIaaaeT
C €ro LEHTPOM TSKECTH
Ycnoust paBHOBecus TBEpaoro Tena B UCO:
133 | [M,+M,+...=0
B+ Fy+...=0
1.3.4 | 3akon Ilackamns
1.3.5 | JaBmenwue B xxuakocty, mokosmeiics B ICO: p=p0+pghp=po+pgh
3akoH Apxumena: F”Apx=—"PBbIrecHFApx=—Psrrecn ,
1.3.6 | ecau Teno u xunkocTh mokosrcs B MICO, to FApx=pgVBbiTecHFApx=pg Vsirecn
YcnoBue niaBaHus TeNl
1.4 3AKOHBI COXPAHEHUN B MEXAHUKE
1.4.1 | mnysbe MaTepuaibHON TOUKU: P =MV p=mv
1.4.2 | UMmynbc cucteMsl Telt: p =p1 +p27+...p=pi+p2+...
3aKOH U3MEHEHHS i COXPAHCHUSI UMITYJIbCA:
B CO Ap =A(p17+p27+...)=F 1BHemnAt+F 2BHemnAt+... Ap=A(p1+p2
+...)=F1BHCLL[HAt+F2BHCHJHAt+...;
143 | BUCO, ecu Ap =A(p17+p27+...)=0Ap=A(p1+p2+...)=0,

eciu F 1euemn+F 2Baema+ ... =0FLenemm+ F2enenm+...=0

PeakTuBHOE IBMKEHUE
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1.4.4

IIpoBepsiemMblii 31eMEHT COePKAHUS

Pabora cuisl Ha MaJIoM NEPEMCIICHUN:

_-1=|15'|-|.-'l'-.f|-c05 a=F, -Ax

1.4.5

.
a F
D MomHoCTs CHITBL:

ecnu 3a BpeMst AtAt paboTa CHIIBI I3MEHSETCS Ha , TO MOIITHOCTE CHIIBI

A4

Ar Ar—d)

P =F-p-cost

1.4.6

KuHetndeckast s3HepTrus MaTepraibHON TOYKH: EkHE=mv22=p22mExum=2my2
=2mpz2

3aKOH N3MCHCHUSA KHHCTquCKOﬁ 3HepFI/II/I CUCTECMbI MaTepHaHbHLIX TOYCK:
B UCO AExun = A1+ A2 + ...

1.4.7

[ToTeHnuanbHas sHEprus:

it moteHuanbHbIX ¢l A 12=Elnorenii—E2norenni—=AEnorennA12=FEnoreny

—E 2n0TeHu_=AE MOTEHII .

[ToTeHnuanbHas 3HEPrys MaTEPUATIbHOM TOYKH B OJTHOPOJHOM TOJIE
msokect: Enorenni=mghEnoreani=mgh .

[TorenunansHast 3HEPTHSI YIPYTO AePOPMUPOBAHHOTO
TeJa. EHOTCHL[:kxzzEHOTeHHZZkXZ
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1.4.8

IIpoBepsieMblii 3J1eMeHT coAep:KaHNUS
3aKoH U3MEHEHUS U COXPAaHEHUSI MEXaHINUYECKON YHEPTHH:

Euex = B + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHI
B IICO AE,ex = 0. eCIHN Agcex menoresm cax = 0

1.5

MEXAHUWYECKHWE KOJIEEBAHW S U BOJIHBI

151

I'apmoHnYeckue KoiebaHNs MaTepHaIbHONH TOYKH. AMIUIMTYIA W (a3za KoJie-

Oanuii. Kunematnueckoe omnmcanue:

w(f) = Asin| @t +o, ),
v (0 =x/.

_ ro_ .2 . N
al'{r} - (Ul' :l P =70 D)= @, + X 0 TIIe X - CMEIIEHHE U3 PABHOBECHSL.

Junamuyeckoe onucanue: max=—kx,max=—kx, roe k=mw2k=maw2. 310 3Ha4YUT,

uro Fx=—kx.Fx=—kx.

9HepI‘GTI/III€CKO€ OITMCaHHEC (SaKOH COXpaHCHUA MEXaHUYECKOM BHGPTI/II/I)Z

nm‘_i_ﬁ_nm;jm_k& _

2 2 2 2

CBs13b aMIUTATY/IBI KOJICOAHUH CMEIICHUS MaTEPHATIBbHON TOYKH ¢ aMIUTATYIaMH

KoJieOaHMid €€ CKOPOCTH U YCKOPEHUSI:

U =0, @ =04

1.5.2

ITepuon n yacrota koiebaHuii:

27
T:_:
[0

= | =

Ilepriox MajbIX CBOOOIHBIX KOJECOAHWH MAaTEeMaTHYECKOTO

MasiTHHKaA:

|
T=2m |—
£ [epron cBoOOAHBIX KOJIeOaHNH PYKUHHOTO MasITHUKA!

T =2?[JE
k

153

BLIHY)KI[CHHLIC koneOanus. Pezonanc. Pezonancuas KpuBas
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[Momepeunsie M MPOAONIEHBIE BONHBL CKOPOCTh PACIPOCTPAHCHHS W JJTHHA
BOJIHBL: A=vT=vvA=vT=vv

154
NuTepdepennus u qudpakiys BOJIH

1.5.5 | 3Byk. CxopocTh 3ByKa

2 MOJIEKYJISIPHA A ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA

Mopenu  cTpoeHus Ta3oB, OKUAKOcTeW W TBEpABIX Tenm.  IlycTh
TEepMOJUHAMHYECKass cucTeMa (Teso) COCTOUT 13 N OMHAKOBBIX MOJICKYII.

211 Torna xonnuectBo BemecTBa V=NNA=muv=NaN=um ,
rae NANA — ducino ABoraapo, M— macca cHCTEMBI (Tena), WU — MOJISpHas
Macca BelecTBa

2.1.2 | TemnoBoe nBrxeHHE aTOMOB M MOJICKYJI BENIECTBA

2.1.3 | B3auMmozeiicTBrEe YacTHIl BELIECTBA

2.1.4 | Inddysus. BpoyHoBCcKoe nBHXKEHNE

2.1.5 | Mopenp uneansuoro raza 8 MKT
CBsI3b MEX/Ty IaBJICHUEM M CPEIHEH KHHETHUSCKON SHEPTUeH MOCTYaTeIbHOTO
TEIUIOBOTO JBWKEHHUS MOJICKYIT HieallbHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):
p Lmani=2n ; mvi 2n Z

2.1.6 3 3 2 Tmocr
rJie Mo — Macca otHoi MoJtekyiel, N=NVn=VN - KoHIIeHTpaIHs MOJIEKYJ

2.1.7 | AbcomotHas temnepatypa: T =t +273K
CBs3p  TemmepaTypbl TIa3a CO  CpelHEHl  KMHETHYeCKOW  SHepruei
MOCTYIATEIbHOTO TEIIOBOTO IBHYKEHHSI €TI0 MOJICKYIT:

2.1.8 _
— (mp?) 3
Epoe = | — =_kT

=2 ) 2
2.1.9 | Vpasuenne p =nkT

2.1.10

Mojaenb uaeanbHOro raza B TCPMOANHAMHUKE!
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IIpoBepsiemMblii 31eMEHT COePKAHUS

(Vpaprerme Merrerneesa — Kiareipora
| BRIpeuKEeHHe U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHzeneeBa — KrianeiipoHa (OpHMeHIMBIE |
3aIIcI):
pRT

pV=%RT = vRT = NkT, p=E.

BripazkeHHe (111 BHYTpPeHHeil 3Hepriil 0JHOATOMHOIO IHjlea)
raza ([IpIMeHIIMEle (POPMEI 3alIICH):
3 Iim

U==vRT =£_?WcT =——RT=ve T= ip—IF"
2 2 2 2

2111

3akoH I[aJ'ILTOHa JJIA AaBJICHHUA CMECU PA3pEIKEHHBIX I'a30B:

p=pl+p2+...p=pi1+p2+...

2.1.12

W3omporieccs B pa3pesKeHHOM Ta3e ¢ MOCTOSHHBIM dnciioM Mojiekyl N (¢ mo-

CTOAHHBIM KOJIMYECCTBOM BE€IICCTBA V)Z

uzorepma (T = const): pV = const,

uzoxopa (V = const): pT=constTp=const ,

uzobapa (p = const): VT=constTV=const.

I'paduueckoe npeacrapieHne u3onporeccos Ha pV-, pT- u VT- tuarpammax.

OO0BenMHeHHBIN Ta30BbIif 3akoH: PV T=constTpV=const

JJII TIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

HaCBIHleHHBIe 1 HCHACBIIICHHBIC ITapbl. KauecTBeHHas 3aBUCUMOCTD TIJIOTHOCTH
W JaBJICHUS HACBIIICHHOI'O ITapa OT TEMIICPATYPhI, X HE3aBUCUMOCTD OT 00béMa

HACBIIICHHOI' O I1apa

2.1.14

BrnaxnocTh Bo3ayxa.

OTtHOocuTenbHas
BrnaxkHocthb: ¢o=prapa(T)pHaceiunapa(T)=pnapa(T)pracsimapa(T)p=pracsmmap

a(T) pnapa(T):pHacmmnapa( T)pnapa( T)
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9115 Uzmenenue arperaTHbIX COCTOSTHHI BEIIIECTBA: UCTIapeHUE
o Y KOHJICHCAINS, KHIICHUE KUIKOCTU
9116 Uzmenenue arperaTHbIX COCTOSTHHUH BEIIIECTBA! IUTABJICHUE
- ¥ KPUCTAILTH3ALIUS
2.1.17 | Ilpeobpa3zoBanue SHEPTHH B (ha30BBIX IEPEX0IaX
2.2 TEPMOJMHAMUKA
2.2.1 | TemnoBoe paBHOBeCHE B TEMIIepaTypa
2.2.2 | BHyTpeHHss SHEPrHs
923 Termonepenaya  kak  cnoco®d  WM3MEHEHHMsS  BHYTPEHHEH  JHEprum
o 0e3 coepmeHns paboTbl. KOHBEKITHSI, TEIIONPOBOIHOCTD, H3ITyUCHIE
Konu4ecTBO TEIIOTHL
224
Y nenbHas TemioéMKocTh BemectBa ¢: Q=cmATQ=cmAT
VY aenbHas Temiora mapoodpasosanus L: Q = Lm.
2.25 | Ynenonas temnora muasnenus A: Q = Am.
Y menbHas TEIIoTa cropaHus Tommmsa q: Q = gm
DnemeHTapHasg padota B TepMoauHaMuke: A=pAVA=pAV.
2.2.6
Brrancnenne pabotsl o rpaduKy mporecca Ha PV-nguarpamme
Ilepeorit 3axkoH TepMmoauHamMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12
997 +A12=(U2—-U1)+A12
Anmnabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1-U2)=AU12
2.2.8 | Bropotii 3axoH TepMoanHaMUKH. HeoOpaTumble poriecchl
[Mpunmune: geiicTBus TemoBbix MammH. KITJT:
2.2. —
9 n — =4 ITHEID — "‘-OHH"F |"‘-Gx‘cn| — 1_ |‘--O?S.CJI|
QHEI"F QHE.I."'F QHH"F
MakcumansHoe 3nadenue KIT. Hukn Kapno:
2.2.10 T.. —-T,. T
Max N = Niame = _EAp T mem [
j T sarp T, warp
2.2.11 | YpasHenue TemioBoro 6amanca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 DJIEKTPOJJMUHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
OnekTpuzanust — Ten u eé IIPOSIBJICHHUS. ONeKTpUYecKuil  3apsi.
3.1.1 | /IBa BHJA 3apana. DyeMeHTapHbIN 3IEKTPUUECKUN 3apsiz.

3aKkoH COXPAHCHUA DJICKTPUYICCKOI'O 3apsaa
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3.1.2

IIpoBepsiemMblii 31eMEHT COePKAHUS

BzaumoneiictBue 3apsaoB. Toueunsie 3apsasl. 3akon Kynona:

B OJJHOPOIHOM BEIIECTBE C AUDJICKTPHUUECKON MPOHUIIAEMOCTHIO €€

>

F:k|§"1|'|:7: __1 _|"-3"1|'1
&1 4mee, 17

3.1.3

3H€KTpH‘IeCKOC noJie. Ero aelictBue Ha QJICKTPHUYCCKHUE 3apA bl

3.14

HanpsmxéHHOCTB dIeKTpraecKoro nosst: B =F (upo6HbIitE=qnpocusiiF .
ITone Toueunoro 3apsina: Er=kqr2Er=kr2q ,
OOHOPOIHOE TOJIE: E =const.E=const.

KapTtusb! 1uHNi HanpsHKEHHOCTH TUX MOJIEH

3.15

IloTeHIMaNBEHOCTH QJICKTPOCTATHYCCKOT'O I10JI.

Pasnocts morteHuuanoB u Hampspkenue: A12=q(¢1-92)=—qAd=qU.A12=q(¢1
—¢p2)=—qAp=qU.

[MoTeHnmansHast SHeprus 3apsjia B aNieKTpocTaTndeckom nose: W=qoW=qe,

A=—AWA=—AW

[ToTeHmua anekTpocTaTndeckoro noist: ¢=Wqp=qW

CBs13b HaNPsDKEHHOCTH TOJS U Pa3HOCTH TOTEHIIMAIOB IS OJHOPOJHOTO
anekTpocrarnaeckoro noms: U = Ed

3.1.6

ITpunnun CyNepIO3UIIUN DJICKTPUUYCCKHUX
noseii: E"=E"14+E"2+...,d=¢1+02+.. E=E1+E2+...,p=1+p2+...

3.1.7

HpOBOZ[HI/IKI/I B DJICKTPOCTATHYCCKOM II0JIC.

YcioBue paBHOBecHs 3apsaaoB: BHyTpH npoBogauka EL=0F1=0 , BHyTpH ¥ Ha
MOBEPXHOCTHU MPOBOHKUKA ( = CONSt

3.1.8

HI/ISHGKTPI/IKI/I B BJICKTPOCTATUYCCKOM II0JIC. HHSHGKTpH‘{eCKaH MMPOHUIIAEMOCTDH
BCHICCTBA €

3.1.9

Konpencarop. DnektpoéMrocTh KoHAeHcaTopa: C=qUC=Uq .

OnexTpo€MKOCcTh Tockoro kouaeHcatopa: C=ee0Sd=eC0C=deg0S=¢Co

3.1.10

[TapannensHOE coeTMHEHUE
KoHIeHcaTopoB: =ql+q2+...,U1=U2=...,.Cnapami—C1+C2+...q=q1+q2+...,U1
=U2=...,Cnapann—C1+(C2+...
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[TocenoBaTenpHOE COEANHEHNE KOHIEHCATOPOB!
U=U1+U2...,.q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=q2=...,Cuocn1=C11
+C21+...
3111 OHeprus 3apsbkeHHOro KoHaeHcatopa: We=qU2=CU22=q22CW.=2qU=2CU>
o =2Cq2
3.2 3AKOHbBI TTIOCTOSHHOI'O TOKA
Cuna Toka:
=24
3.21 At Ars0
[TocTostaubIM TOK: I = const
Jlis moctostHHOTO TOKa ( = It
YcIioBHS CYIIECTBOBAHMS dJICKTPHUECKOTO TOKA.
3.2.2
Hanpsoxenne U u DJIC E
3.2.3 | 3akon Oma mns yuactka nenu: I=URI=RU
DJIEKTPUUECKOE COMPOTHUBICHUE. 3aBUCUMOCTh COIMPOTUBJICHUS OJXHOPOIHOTO
3.24 | npoBogHWKa OT €ro JUIMHBI W CEUYCHHS. YJIEIBHOE CONMPOTHBIICHUE
BemmecTBa. R=pISR=pSI
Uctounuku Toka. D/]C ucrounnka toka: E=ActoponHuxcuinqE=qAcroponnuxcun
3.25
BHyTpeHHEe cCOnpoTHBIICHIE HCTOYHUKA TOKA
3akoH Owma o momHOW  (3aMKHYTO#)  anmekTpuueckod  memm: E
= IR + Ir, otkyna I=ERrI=RrE
3.2.6
E.r
R
[MapaienpHOE COEANHEHUE TPOBOTHUKOR:
I=l1+12+.., U1=U2=.., 1Rnapamn=1R1+1R2+...Ruapann1=R11+R21+... .
3.2.7

ITocnenoBarenbHOE COEUHEHUE IMPOBOIHHUKOB!

U=Ui1+U2+ .., l1=12=.., Roocni=R1+R2+...Ruocn=R1+R2+...
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Pabora snekTpudeckoro Toka: A = [Ut.
3.2.8 | 3akon /xoyns — Jlenna: Q=12RtQ=I2Rt .
Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=12Rt=1Ut=RU2t
MOIITHOCTh JEKTPUUECKOTO TOKA!
A4
P=— =1IU
- TemoBast MOIIHOCTS, BbIAEIIEMas HA PE3UCTOPE:
Lv]
329 2 g -
P=IFR=—=IL
R MoIITHOCTh HCTOYHHUKA TOKA!
CT. CHIT _
B=— =EI
¢ Ar—{
CB0OOOJHBIE HOCHUTEIH AJICKTPUUYECKUX 3apsioB B MPOBOJHUKAX. MeXaHU3MBI
3.2.10 | mpoBoAMMOCTH TBEPIBIX METAIOB, PACTBOPOB M PACIIABOB AJICKTPOJIHTOB,
razoB. [lomynpoBomauku. [TomynpoBOTHUKOBEIN 11O
3.3 MATHUTHOE T1OJIE
MexaHnnueckoe B3auMoJieiicTBre MarHuToB. MarauTtHoe nose. Bekrop maraur-
HOM uHAyKud. [Tpusimn CYMEePIO3UITUH MarHUTHBIX
noneii: B’=B”1+B"2+...B=B1+B2+...
3.3.1
JluHuM MHAYKIMK MarHuTHoro nojs. KapTuHa NUHUN MHIYKIMM MarHUTHOTO
T10JI51 TOJIOCOBOTO M MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MATrHUTOB
OneiT Opcrena. MarHuTHOE MoJie NMPOBOAHMKA € TOKOM. KapTuHa nuHMMA
332 WHAYKUMU MarHuTHOTO MOJIS JJIMHHOTO MPSIMOIO MPOBOJHHUKA U 3aMKHYTOT'O
o KOJIBIIEBOTO POBO/IHHKA, KaTyIIKH
C TOKOM
333 Cumra Amriepa, e€ HanpaBieHue u Benmunna: FA=IBlsinaFa=IBlsina , e o —
h yroJl MexIy HanpaBlIeHHEM TIPOBOJHUKA U BeKTopoM BB
Cumna Jlopenna, e€¢ Hanpapnenue u Benmurnna: FJlop=|qlvBsinoFiop=|qlvBsina
3.3.4 | rae o — yrosn Mexay BekTopamMu V'V U B'B . J[BuKeHHE 3apsyKEHHON YaCTUIIBI
B OJIHOPOJTHOM MarHWTHOM TIOJIE
3.4 OJIEKTPOMATHUTHASA UHIYKIWUA
3.4.1 | Ilorok BekTOpa MaruuTHOM HHAYKIMKH: @=BnS=BScosa®=BnS=BScosa
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3.4.2 | SBnenwue anexkTpoMarHuTHON HHAYKIKU. DJIC HHAYKIIUN
3aKoH 3neKTpoMarHuTHOU MHAYKIH Dapajest:
3.4.3 AD
_ =D’
Ef - Af - i
Af—
\‘,\3 'H"
ﬁ
0]
[
3.4.4
O/1C uHAYKIMY B IPSIMOM MPOBOAHUKE JUIMHOH 1, ABMXKyIIEMCS
co ckopocTeio Vv (v LI")(vL]) B 01HOPOIHOM MarHHTHOM
noiie B: |Ei|=Blvcoso|Ei|=Blvcosa
, TZIE 0. — YTOJl MEXIy BEKTOPOM B 1 HOpMaibio n°n - K IJIOCKOCTH, B KOTOPOM
nexar Bektopsl 'uv'Iuv ; ecin 1’1 LL B°B,uv’v 10 |Eil=BIV|Ei|=Blv
3.4.5 | Ilpasuno Jlenma
WNunyxruBrocth: L=OIL=ID , nym @ = LI.
Camounnnykius. 3J1C caMOMHTyKITUH:
3.4.6
A
S — T
= Ar =—L
—0
3.4.7 | DHeprus MarHUTHOTO MOJIST KaTymku ¢ Tokom: WL=LI122Wi=2L[>
3.5 DJIEKTPOMATHUTHBIE KOJIEGAHNM A 11 BOJIHBI
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KonebartenbHblii KOHTYD. CobonHbIE
9JIEKTPOMarHUTHBIE KOJIeOaHHUs B UJIeaJbHOM KoJieOaTeIbHOM KOHTYpe:
[4(1) = Gumesin( ot +)
3.5.1 ' .
lI[ t)=q, =g, cos|of+@,)=1__cosof+q,]
dopmyna
Tomcona: T=2nLCT=2rLC , otkyna @=2aT=1LCw=T2n=LC1 .
CBsI3b aMIUTATYABI 3apsia KOHICHCATOpA C aMILTUTYJON CHIIBI TOKA IIPU CBOOO-
HBIX 3JIEKTPOMarHUTHBIX KOJIeOaHUX B U/lealIbHOM KOJIeOaTeIbHOM KOHTYpE:
— max
gm.'m -
6]
3aK0H COXpaHEeHHUS SHEPTUU B HACAITEHOM KOJIe0aTeTbHOM KOHTYpe:
3.5.2
3.5.3 | BeIHYX/JICHHBIC 3IEKTPOMArHUTHBIC KOJIeOaHus. Pe3oHanc
[Tepemennsiii Tok. [Ipon3BoacTBO, mepenaya u MOTpeOICHUE ANEKTPUUECKOM
SHEPTUU
o vty L
+ = fEE = MEE = const.
2 2 2 2
355 CpoifcTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas OpHUEHTaIlUsl BEKTOPOB
- B DJIEKTPOMArHUTHOI BoJiHE B Bakyyme: E LB Lc’ELBLc
356 [lkama >IEKTPOMArHUTHBIX BONH. [IpUMEHEHHE SIEKTPOMArHUTHBIX BOJH
- B TEXHHKE U OBITY
3.6 OIITHUKA
36.1 [IpsimonuHelHOE pacmpocTpaHeHHEe CBeTa B OAHOpOJHOW cpene. ToueuHbrit
o ucTo4nuK. Jlyd cBeTa
3aKoHBI OTpaKeHHS CBeTa. 0=Pa=f
3.6.2 alP
Ve
3.6.3 | IlocTpoeHne M300paskeHAH B INIOCKOM 3epKaie
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3aKOHBI IPEJIOMIICHHS CBETA.

ITpenomnenwne cBeta: N1sino=n2sinp.nisina=n2sing. .

AOCONIOTHBIN IMOKa3aTelb MPEJIOMIICHHUS: NAOC=CVNa6e=VC .

OTHOCHUTENBHBIN MOKa3aTeNb MPeoMICHUS: NOTH=N2n1=v1v2nors=nin2=vav1 .
3.6.4 1y

o
ny
Xogp mydeit B Ipu3Me.
\"1 = \"2 u H].}']. = Hl}'l
CoOOTHOIIIEHHE YacTOT ¥ COOTHOILICHHE JJIUH BOJH
IpH TEpexojie MOHOXPOMATHUYECKOTO CBETa 4epe3 TpaHMlly pasfelia ABYX
OTITUYECKUX CPEI:
Hy<m,y 14
=
3.6.5
u"'P nl
[TonHOE BHYTpEHHEE OTPAKEHHUE.

[MpenenpHEIA yroi TOMHOTO BHYTPEHHETo OTpaxkeHust: Sinarp=1nota=n2nlSinaup

=noml=nin2

Cobuparoniye 1 paccenBaronue JuH3bl. ToHKasg MnH3a. DOKYCHOE paccTOsHHE
3.6.6 | u ontrueckas cuna ToHKOH uH3bI: D=1FD=F1

®dopmyina Toukoi mua3el  1d+1f=1Fd1+f1=F1
3.6.7

Veenuuenue, naBaemoe unzoii: I'=hH=|f|dI'=Hh=d|f]




Kox Kox

paznesa/TeMm  3jieMeH I[IpoBepsieMblii 3J1eMeHT coep:KaAHMS
bl Ta
d N
I
L
F\ h
hd B ciyuae paccenBarorieil TUH3bIL:

D<0=F=1D>0,D<0=F=D1>0,

368 I'=hH=|f|d<1I'=Hh=d|fI<1

Xon ty4a, IpOLIEIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOUM ONTH-
geckoid ocH. [locTpoeHue W300paKeHWM TOYKM U OTpe3Ka  IPSIMOI
B COOMPAIOLINX U PACCEHBAIOIINX JIMH3aX U UX CUCTEMax

3.6.9 | ®oToanmapar kak onTHUECKUH mpuoOop. I'11a3 Kak onTHYECKas cucTeMa

Wntepdepenist cBeta. KorepeHTHbIE HCTOYHHMKU. YCIOBHS HAOIIONCHHS
MaKCHMyMOB M MHHHMYMOB B WHTep(EpPEHIIIOHHONH KapTHHE OT IBYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

36. )
MAKCIIMYMET — A=2m=, m=0,+1,+2, %3,
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MITHIMYMBI — it.:{zm+l_];, m=0,+1,+2 +3___

£

Judpaxmus cera. udpakiionHas pemeTka. Y cioBre HabII0ICHNUS TIIaBHBIX
MaKCHUMYMOB IIpY HOPMAJIEHOM TaICHUH MOHOXPOMAaTHYECKOTO CBETA C ATTHMHOM
3.6.11 | BommbI A Ha peméTky ¢ nepuogom d:

dsingm=mA,m=0,+/—1,+/~2,4+/-3....dsinpm=mA,m=0,+/—1,+/~2,+/-3,...

3.6.12 | Jducnepcus cBera

4 KBAHTOBA ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOW JIVAJIM3M
4.1.1 I'mmote3a M. Ilnanka o kBanTax. @opmyna [lnanka: E = hv

®otousl. DHeprus ¢porona: E=hv=hcA=pcE=hv=Ahc=pc .
4.1.2
Nmmynee potona: p=Ec=hvc=hAp=cE=chv=Ah

4.1.3 ®doroaddexr. OnbiTel A.T'. CroseroBa. 3akoHbl hoToddPdexTa




Kon Kon
paznesa/TeMm  3jieMeH I[IpoBepsieMblii 3J1eMeHT coep:KaAHMS
18 Ta
VYpaBHenue DitHmTeHa 11 oTodpdekra:
Edorona=Apsixona+Exkuamax, Edorona=ABBIX0Aa+Exnnmax,
rne , Eporona=hv=hch,Eporona=hv=Ahc, ABbixoma=hvkp=hcAkpAssxora=hVip
414 =Aphc
Exuamax=mv2max2=cU3zanExmmax=2mv2max=eUsan
JaBnenue caera.
415
JlaBiieHne cBeTa Ha MOJIHOCTHIO OTPAXKAMIILYI0 TTOBEPXHOCTh W HAa TIOJHOCTHIO
MOTJIOMIAOIIYIO TOBEPXHOCTD
4.2 OU3UKA ATOMA
4.2.1 | IlnanerapHas MOJIENIb aTOMa
[Toctynatel bopa. M3nydyenue u mornomieHrne GOTOHOB MPH MEPEX0Je aToMa C
OITHOTO YPOBHS YHEPTUH HA JPYTOW:
4272 j
c
hvmn = = |En _Em|
Y
JInHevaTeie CIEKTPBL.
CrekTp ypoBHE# HEpTrHUH aToMa BOJIOPOJIa:
4.2.3
—1363B
E,=—— ", n=1,23, ..
n
4.3 OU3UKA ATOMHOI'O AJIPA
431 Hyxnonnas mogaens sapa ['eitzenbepra — MiBanenko. 3apsin simpa. MaccoBoe uuc-
e 710 siapa. M3oronsl
PagnoakTHBHOCTE.
Anwda-pacnan:
4.3.2

A A4 4
ZX— 7Y+ ;He
bera-pacnan.

DJNEeKTPOHHEIH B-pacman;




Kon Kon
paznesa/TeMm  3jieMeH
18 Ta

IIpoBepsiemMblii 31eMEHT COePKAHUS

A A o -
s X—= Y + je+v,
[To3uTponHsIii B-pacnan:

A A 0=, .
s X—= Y + e+ v,
raMMa-I/ISqueHI/Ie

433

3akon pamuoaktuBHOTO pactana: N(t)=NO+*2—tTN(t)=No*2r- .

ITycts M — Macca paanoakTHBHOTO BeimectBa. Torma M(t)=mO0x2—tTm(t)=mo

*27-¢

434

SAnepuble peakuuu. JleneHue U CUHTES sEep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Ouzuka 10 I'.4. Msakumes, b.b. byxosues, H.H. Corckuit — U3znarensctBo [Ipocsemenue,
2025
®usuka 11 b.b. byxosues, I'.5I. Msakumes, B.M. Yapyrun — U3narenscto [IpocBenienue,
2025

Co6opnuk 3anau 10-11 A.I1. PemvmkeBuu — OOO [poda, 2025

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

®uzuka 10 I'.4. Msakuwes, b.b. byxosues, H.H. Corckuii — U3narensctBo IIpocBemenue,
2025
®uzuka 11 b.b. byxoBues, I'.5. Msakumes, B.M. Hapyrun — M3natensctBo [IpocBemenue,
2025

Coopnuk 3amay 10-11 A.IT. PeimkeBua — OOO [poda, 2025

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

LIOP https://m.edsoo.ru
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