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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAMMBI ISl MPOAOCDKEHUS O0Opa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero o0miero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o Gpu3nKe Ha YpOBHE CpeaHEro 001ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam oOydeHus.

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

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTaBIICT BO3MOXKHOCTU JJIsi pealu3alil Pa3iudHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 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. LLkonpHBINH Kype (U3UKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl 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. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIECHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHYECKOrO JSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcss mbo B koHUEe 10 u 11 kmaccoB, nubOO mociie IEPBOrO U BTOPOTO
MOJIYTOUH 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
CaMOCTOSITENIFHOE ~ HCCIIEJIOBAHME, KOTOPOE TMPOBOAUTCI TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCS
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLEcca UCXO0I U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PM3NYECKOM MOJEIbIO, MO3BOJISIOIUE IPUMEHATh U3yUYCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBICHEHHE/NPENCKA3aHUE NPOTEKAHUS (PU3HUECKUX
SIBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriryoJ€HHOro YpoBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OIBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTHUKyMa, & TAKXKE TEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~ M3yYaeMbIX SIBJICHMA ¥  TPOIECCOB, OMIUPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O POIM (PU3MKU i1 DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTcsl pelieHeM CIIEeAYIOMMX 3a1ad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATECIBHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaAIOIUMUCS, TUIAHUPYIOIIUMHU TMPOJOKEHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

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

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMUECKHE MPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexoia i NBMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEIbIO ONPEIECICHUS] MTHOBEHHON
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyenue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOIO MaJIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenrie paBHOJAEHCTBYIOIIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

N3yueHne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umiynbca MaTrepuanibHOM TOUKHM. [IpeacraBienue O COXpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TOJIe OJHOPOAHOrO Iapa (BHyTpH U BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymuM 17 MACaIbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA MTPU YIIPYTOM B3aWMOICCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BelIECTBA. MoJaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temmneparyp 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 temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u ncciaenoBaHUuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHsAs 3Heprus. KoimuecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl 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 Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunumne! aecteus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJIUIMOHEp, AMU3ENbHBIA W KapOIOpAaTOpPHBIA ABUTATENM, HapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl Npu aainadaTHyecKoM pacIIupEeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne yaenbHOoN TEMIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIEPATyPhl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJIEOaHUM YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anms Tea W €€ MpOSBICHUS. JJNEKTpUYECKMU 3apsan. /[Ba Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIEKTpUYECKOE ToJ€. Ero AeiCTBUE HA JIIEKTPUYECKUE 3aPsiIb.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuumanbHas sHEprus 3apsdja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apsbkeHHOUM cdephl. Ilone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIe. Y CIIOBUE PABHOBECHS 3apsiIOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannenbHOE coenrHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHkI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJX TONEPEYHOr0 CEUCHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CobcTBeHHas U IpUMECHAs  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OJeKTpUYeCKHii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, (HOTOAUO, CBETOUOI, TAIbBAHUKA, paUHUPOBAHUE ME/IU, BbITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAIOB U MOJYIIPOBOTHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SBICHUE, HAYYHbIH (akT, rumoresa, (pusmyeckas BeIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku 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 Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJsie 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 YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHN CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAYyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKHE IPOLECCHl: MHAYKIMOHHAA
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIAYKIIUHU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM MpYyXUHE C ILENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYJOM CHIIbI TOKa B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHUS NpU PA3IUYHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonacTBo, mnepegada W NOTpeOIEHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagIuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, nudpaxius, tHTEpPepeHIns.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcus cBera. CioxHBIA cocTaB O€loro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuyeckoil JHMH3BI OT €€ TEeOMETPUUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

Y4eHN4eCKui IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaILIIAX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne poTOHOB pU NEPEXo/ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydenus. Jlozumerpus.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

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. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBbHOW W  IMPOTHOCTHYECKOW  (yHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKAs! CTPYKTYypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JI€pHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
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 1LIEHHOCTSIM POCCHICKOTO 00IlIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIPaBICHMH B 00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh IMPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Yy4eOHbIE el cTBHS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN 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 LCIISAM,



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

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

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHAMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE EHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

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

e COUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUMN



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (YHKUMH  (U3NYECKOM TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMATIbHAs CcUCTEMa OTCuéTa, aOCOIIOTHO TBEPJIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUEYHBIN 3apsil, OJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHMYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



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

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPrUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMani NpyUHbBI, KOTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO OIS, HAMPSHKEHHOCTD MOJIS TOYEUYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PPy3usi, UCIapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBIC H3MEpPEHUS (DU3MYECKUX BEIUYHH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYarolell TpeOoBaHUSM 3aJlaud,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUM C ONIOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHAIEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONlEp)KaHUsI C WCIOJB30BAaHHUEM COBPEMEHHBIX HMH(GOPMAITMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasinyaTh yCIIOBUS MPUMEHUMOCTH MOJIeNeil (PU3MUYECKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

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



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdekra, mepBulit 1 BTOpOM NOCTYNaThl bopa, MpUHIMIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JJIEKTPUYECKOTO IOJISA, MMOTEHIMA 3JIEKTPOCTATHYIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeH1a;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IOJTYYECHHOW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OICHWBATh a0COIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBaAHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UYECKUX TEOPUU
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarh KayeCTBEHHBIC 3ajauyd, TpeOyrolue NPUMEHEHHS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJOTHM, IPU ATOM HCMOJIb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpynIe C HCIOJHEHUEM pPa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAyliel npodeccHoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Uroro no pazueny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHieCKHit HpAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 10 httos://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.eds00.ru/39859f1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - i 1
OpHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 ®duszuka — pyHIaMeHTaIbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3Hanus npupoasl. Habmonenue u 1 bubmmorexa LOK
pup ) https://m.edsoo0.ru/34c49931
IKCIIEPUMEHT B (pr3mKe
4 CriocoObl m3MepeHust GU3NIECKUX 1 bubnnoreka [JOK
BEJIMUHNH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPENTHOCTH U3MEPEHUI 1 bubmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHPOBAHUH
6 COB eM(I;HHOfI Ha(b }II)OIZ Ilc)a THUHBI 1 bubmmorexa [TOK
P i . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JAEATEIHHOCTH
Jmoaen
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bu6mmorexa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edso0.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
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Panuyc-BekTop mMaTepuasbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpaciropus. Hlepewenierie. https://m.eds00.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onricanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK

https://m.edso0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIeHHOTO O] bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

JIBr>KeHUE TI0 OKPYKHOCTH. Y TJIOBas
15 U JIUHENHas CKOpI())ZfB. Ilepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Herotona https://m.edso0.ru/57dba505
[TpuHIMIT Cynepno3uiuu Cuil.

20 P;)HIGHI/IG 3:111qu’¢1 IPUMCHCHHE bubmorexa LHOK

A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [JOK
N P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

29 Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo0.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocrarnueckoe

bubmuoreka [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
bu6mmoreka [IOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubnuorexa [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK.
32 LlenTp Macc cucTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 UMITYJIbCA Tella. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
UMITyJIbCca. PeakTuBHOE JIBHKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaboTa cwibl Ha MaJioM 1 Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KMHETHYECKOW SHEPT U bubmmorexa [JOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaTbHOW TOYKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 cwibl. [loTeHmansHas SHEprus bubnmorexa LHOK
’ privt. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MECHCHHEM MEXaHHYECKOH SHEePTUn bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b Elz’;eHHe Beynff) }J]'IFJ'II/I TSl BIeaTbHON bubmmorexa [JOK
P pHY s A https://m.edso0.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKTep IBUKCHUS H

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomunuecTBo BemectBa. [locrossHHast bubmmorexa LIOK
B ' https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE a1t https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 )4 iras. [
ACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JampToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
o1 Hfog) OIIECCOB: i;;Te Ma, U30X0pa Bubmmorexa LOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 O MKT
CHOBHOE ypaBrerHe https://m.edso00.ru/c8094721
bu6mmoreka [IOK
53 P
CHieHAe sajad https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

55
3gagui mo teMe "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBer MKT" https://m.edsoo.ru/13adad59
TepmoauHaMmuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHenHuE 1 BHyTpEHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PaMeTpbl. Liapametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3BojibHas penakcaius TJ] bubmorexa HOK
p p & https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenpb ueajabHOro ra3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJENH
VpaBHeHue MeHpneneeBa-KnaneiipoHa
60 u I1:.1,1 aKEHHE TSI BHYTPEHHEN ’ bubmorexa [TOK
p A yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckre u HECTaTHUECKUE https://m.edsoo.ru/acscacls
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl 1o rpaduky mnpouecca Ha pV-
auarpaMmme

https://m.edsoo0.ru/741d5738
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Tennonepenaya xak crocoo

63 W3MEHEHUs BHyTpeHHEeH snepruun T/1 bubmmorexa [JOK
https://m.eds00.ru/3d734561
cUCTeMBI 0e3 coBepIIeHUs PadOThI
64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
U3JIy4eHUE https://m.eds00.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas u MOJIsipHas bubnunoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHHS BHYTPEHHEH bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
mammuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. I{ukn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.eds00.ru/9867aaa’
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3anau bubmmorexa [JOK
https://m.eds00.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa [IOK
b ' https://m.eds00.ru/28d62b3f
TemioBble MAIIMHBI
KontponbHas paboTa mo teme
76 "TepmoanHamuka. TermioBsie bubnmorexa [IOK
P . ' https://m.edsoo.ru/1b6e26¢c5
MaITHHBI
[TapooGpa3oBanue U KOHICHCAIIHS.
7 Ucnapenue u kunenue. Y nejbHas bubmorexa LHOK
P A https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacepimeHHbie 1 HEHACHIIICHHBIC
napel. KauecTBeHHAs1 3aBUCUMOCTh
TJIOTHOCTHU U IaBIIEHUS HACHIIIIEHHOTO
78 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edso0.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KHUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 V nenpHas TEIUIOTa IJIaBJICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEpAOTO TENA.

83 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 v 0

PABHEHHE TCILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHicHue sajat https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBnenus. Jlapnenne bubmuorexa [JOK

88 .

10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

89 3HaHu# no TeMe "ArperaTHbie bubnunoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.eds00.ru/0b52575c
nepexoanl”

KonTponbHas pabota mo Teme
" bubmmnorexa LIOK
90 ArperaTHbl€ COCTOSIHUS BEILIECTBA.

®da3zoBble niepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AIIEKTPUUYCCKUX 3aPsI0B bubmorexa [JOK
P PAAOE. https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUANEKTPUKU U
MOJIYTIPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3aps. 3aKOH COXpaHEHUs bubmorexa [IOK
L P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
9 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
Ha DJIEKTPUYECKUE 3aPsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIINAJIOB U HATIPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P HHATIoB 2 https://m.eds00.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHC sajad https://m.edso00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y Ij ) p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
1oje. Y CjaoBrue paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
JAMBNEKTpUKH U OJTYIIPOBOJIHUKH B bubnunoreka [JOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. OneKTpoéMKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COeUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHNE bu6mmoreka [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O060011IeHre U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOe bubmmorexa [JOK
" P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumoreka [IOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
v https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.eds00.ru/0839a115
3akon OMa 1t y9acTKa LETH. bubnuorexa [JOK
117
DIEeKTpUYECKOe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenpHOE, MapaIeNbHOE,
120 CMemaII[{Hoe coe I/IHGHI/II:; bubnuorexa LIOK
A https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne sanas https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edso00.ru/a3605c5c
bubmuoreka [JOK
124 | Pewenue sanas https://m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BIAC/IAEMAs Ha bubmorexa OK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 CHicHue sajat https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHUE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edso0.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OTMHOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
3 OPOTKOE SaMbliarie https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu nocTOSSHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edsoo0.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN IEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemrenue 3agau o reme bubnmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa LIOK
. N https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII;I:HI)IX BC efTB f;lnelc WYCCKUIT bubmorexa LIOK
P HHIECTE: P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 acIIaBax JEKTPOJIMTOB. 3aKOHBI Bubmiorexa LIOK
P P ' https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
bu6mmoreka [JOK
141 i all
DMEKTPHYECKHii TOK B rasax. [Lnasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
DNEeKTpUUYECKU TOK B bubnnorexka [JOK
143
MOJIYTIIPOBOIHUKAX https://m.edso00.ru/ab61c660
bu6mmoreka [IOK
144 IT 0
OJIYTIPOBOFHIOBRIC HPHOOPEH! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIEICHUs
MTHOBEHHOU cKopocTh"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHXKCHHH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84
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CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU" WK
"I[IpoBepka rurnoTessl O
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenqoBaHye 3aBUCUMOCTH CHIT
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJTMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bally ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYHMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bubmuoreka [JOK
https://m.edsoo.ru/856fb28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
cOoCTOSIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" wim "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHIApEHUs KUAKOCTEN" nin
"M3mepeHue yaenbHOM TENI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

159

du3nuecKuil MpakTUKYM 110 TeEMe
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3TYYEHHUS CBETOIMoAa" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98
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"HccneagoBanue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBHrlit ypok. O600111eHNE 1
. bu6 OK
161 CUCTeMaTH3allusl 3HAaHUH 110 TeMe htlfp;'I/I//I;Ts;;Sru 1ed017d93
"KunemaTuka" T '
PesepBHeIit ypok. O000IICHHE 1
b K
162 cHCTeMaTH3alus 3HaHUH 10 TEME hggg;;f;igﬁ 13149956h
"luHaMHKa" T '
PesepubIiit ypok. O6006111eHIE 1
b K
163 CHCTEMATH3AIMs 3HAHUI 110 TEME htilgjll;l;T:;szgrou 10f9752ac
"CraTHKa TBEpIOTo Tena" T '
PesepBHrlIit ypok. O600111eHNE 1
b K
164 CUCTEMATH3alMs 3HAaHUM 110 TEME htl;lfsj'l/Ij;T:(;igrou 16c0df9cec
"3aKOHbI COXPAaHEHHUS B MEXaHUKE" T '
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edso00.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl
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"Tepmoaunamuka. TemnnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

CHCTEMaTHu3alMs 3HAHUH 110 TeMe bubmuorexa [JOK
167 1
"ArperatHbleé COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoan"
PesepBusblii ypok. O0001IEHHE 1
168 CI/ICTIe)MaTma}l’p Ust 3HaHHfIHl 10 TEME 1 bubmmorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYecKoe mosie
PesepBusblii ypok. O000IIEHNE 1
P P iﬂ bubmuorexa [JOK
169 CUCTEMATH3alN 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmorexa [TOK
" B " https://m.edso0.ru/cc7681d4
Toku B pa3IuyHBIX cpenax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue

n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsbl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
POBOA ’ https://m.edso00.ru/487a8593

MarnutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

5 [IpuHuun cyneprno3uumn 1 bubnuorexa [JOK
MAarHUTHBIX nojei. Jlunuu https://m.edsoo.ru/4clabcch
MarHMTHON MHTYKIIUU

3 MarauTHO€E 1oJI€ MPOBOJIHHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.edso00.ru/26d9c5ba

bu6mmoreka [JOK

5 P 1

CHICHHC sajad https://m.edsoo.ru/a37a0c21

5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBUKEHHUE 3apsSKEHHON 1 bubnnoreka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

b K

8 Pemenue 3amau 1 nomorexa IO

https://m.edso0.ru/504e98c7
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bubmuorexa [JOK

o Pabora cuer Jloperna https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Peuterye sazat https://m.edso00.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, mapa- u bubmorexa [JOK
pp > 18P https://m.edso00.ru/30ff9608
JMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarnutHoe nosie" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHOe 1101¢" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 HH uu. [ToTok BekTOpa bubmorexa HOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubnuoteka [JOK
QDapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toku dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 I1 JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa LOK
VK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUH 110 TEME bubmorexa [JOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonTponbhas pabota no teme bubnuorexa [JOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonIroTeKa
28 CBo0O 0 .
BODOJIHBIC KOMCOAHIA https://m.edsoo.ru/7¢1db385
lMapmonuueckue koedaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 onucaHue KojaeOaTeIbHbIX bubmorexa HOK
N https://m.edsoo0.ru/87ce9498
JIBHOKEHUH
DHepreTudeckoe onrcanue. BoBo
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 HX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edso0.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MIIHTY 23 H pasa Konebarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
32 K0§e6aI1[{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa OK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxatromue KojieOaHusl.
33 BLII}-IIX Z-II-IHBIG KOJIeOaHMS bubmorera [JOK
Y ' https://m.edso00.ru/72e93d09
Pesonanc
bu6mmorexa [IOK
34 ABTOKONICOaHHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa [JOK
'}'] https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O06001IeHne U CUCTEMaTU3AIIHS
37 3HaHU 10 TeMe "MexaHuueckue bubmmorexa LIOK
" https://m.edso00.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUIUTYI0M CUJIBI TOKA B https://m.eds00.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuotexa [JOK

uJealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

3aTyxarollue IEKTPOMarHuTHbIE

11 6 B bubmuoreka [JOK
KOJTIEDATHL. DHIHYIICHHBIE https://m.eds00.ru/5e668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
Ilepemennsrii Tok. Pesucrop u

42 P P HHOTO bubmuoreka [JOK
KOTIEHCATOP B LETH fiepeme https://m.eds00.ru/84836152
TOKa
Katyiika UHIYKTUBHOCTH B LIETIH bubnunoreka [HOK

43
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MomHOoCTh IIEPEMEHHOTO TOKA.

45 A B P — bu6mmoreka [IOK

MIUTTYRHOE 1 ACHCTBYIoN https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHUJIbI TOKA M HAIIPSHKESHUS

46 P WYECKOU IeTH bubmorexa HOK

CIOMAMNC B TCKTP t https://m.edso0.ru/087506df
bu6mmoreka [IOK

47 Pemenne sanas https://m.edsoo.ru/al16836a4
Nneansubiif Tpancdopmatop.

48 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
noTpeOiIeHne IeKTPUIeCKOil https://m.edso00.ru/f97418ae
SHEPTUHU
DKOJOrH4eCcKHe PUCKU TpU
MIPOU3BOACTBE DIIEKTPOIHEPTUU.

49 Kp J:l HCIIO L30§aﬁnﬂp bubmmorexa LOK

YARTYP a . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
JKU3HU
bubnuoreka IIOK
50 Pemenue 3amau nbnmotexa 11

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
ClicHue sajad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHWI 110 TEME bubmorexa LHOK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4ecKHe BOJIHEL.
53 XapakTepUCTUKU MEXAHUYECKUX buGnnorexa [IOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHHUYECKHUX BOJIH bubmmorexa LOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
5 3ByK. XapaKTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
56 Ny
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> CHICHHC sajad https://m.edso00.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >MeKTPOMarHUTHBIX BOJIH.
60 IIpnMeHeHne 31EKTPOMArHUTHBIX bubmmorexa [TOK
p p https://m.edsoo.ru/49bel1f9%e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

https://m.edso00.ru/9f96f1f8
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62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
64 3aKOHA IIPIMOIMHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
66 npenoMiieans. [TloaHoe BHyTpEeHHEE bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHS
Pemenue 3agau Ha npuMeHeHUE
67 3aKOHOB OTPAXKEHUS U IIPETOMIICHUS bubmmorexa [IOK
B p https://m.edso0.ru/49d830a9
CcBeTa
Xonx nydeit B mpusme. Jlucnepcus
68 cBera. CloHBIN cocTaB 0eJIoro bubmorexa [IOK
’ https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnoreka [JOK
onTHYeCKas cujia JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTeMaX. YBeEJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha HoCTpOEHUE
HU P bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOILBIO JTUH3

https://m.edso0.ru/5a868f09
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bubmuorexa [JOK

72 I
a3 KaK onTHHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenne 3angau. Ilpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe MYECKOM bubmorexa OK
P P https://m.eds00.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo0.ru/f32aab06
bubmuorexa [JOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
76 Hurepepenma crera https://m.edso00.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubnmorexa LHOK
™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 CHICHHC sajad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlupaxiuus ceera https://m.edsoo.ru/12ed04b5
JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
81
HaOJI01eHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorexa [IOK
2 P
8 CHieHHe saat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amay bubnnorexa [IOK

https://m.edsoo.ru/c56¢c8158
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bubmuorexa [JOK

85 (BTOBbIC SABICHHNS B PHPOAC https://m.eds00.ru/0b36363d

86 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o teme bubnuoreka [IOK
«Onruka» https://m.eds00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJEKTPOAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
Jlopenua. YcioBre NpUUMHHOCTH. bubnuorexa [JOK

90
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b Macchl € 3HEpruen u

92 HUMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bl. DHEPTHUS MTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso00.ru/f54035a5
94 3axoH cMmeleHns Bunaa bubmmorexa [TOK

https://m.edsoo0.ru/1c5ff752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/abffa218
bubmuoreka [JOK
% DHEpTIL M UMIYIIBC (oTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso00.ru/8c68e5b9
YpaBHeHue DUHIITEHA 11
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa LHOK
P parHll https://m.eds00.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BoimoBEIe CBOHCTBA TaCTHL https://m.edsoo.ru/f59cfcec
Bonaun! ge bpoiins. JIauHa BOIHEL 1€
101 b Oﬁﬂﬂlltd ar::Me bl J(:)[6J'IaCTI/I ’ bubmorexa [JOK
p p p . https://m.edsoo.ru/5df8bafl
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsipHO-BOJIHOBOM Iyaanu3M bubmorexa [JOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubmorexa [JOK
POMHUP N https://m.eds00.ru/65783dec
Heonpeaenénnocrei I 'elizenbepra
bubmuorexa [JOK
105 Pemrerme rpaguieckix saxas https://m.edsoo.ru/e70195bd
106 Pemenune pacu€THbIX 3a71a4 bubmmorexa LIOK

https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/8ccab62a
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBH“CTO ’ KHOPHYCKYMPHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
O CCJIEZIOBAHUIO CTPOE
- TIBITHI 1;10 HCCJICTOBAaHHUIO CTPOCHHUS BuGmiorexa LOK
arona. JUIAHCTApHai MOACTL aToMa https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctynaret bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.eds00.ru/f945d85¢c
bu6mmorexa [IOK
112 Hlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOicTBa I/I(I)BHI/ISI/IpYIOIJ.IeFO Butmorexa LOK
HSIYSCHHA. BIHARHC https://m.edsoo.ru/aab98bef
PalMOaKTUBHOCTHU Ha KHUBBIE
opranusMmsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AJIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/1ac08a5b
u nentonsl. [IpencraBnenue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHHE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PAAUOTEIIECKONEI bubmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 ConHeyHast akTUBHOCTE. M ICTOYHHUK

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123
"CreKTpagbHbINA KIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢
BuyTpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P . N B https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hamma ["anakTuka.
126 Turmel ranakTuk. YEpHBIC TBIPHI B bubmorexa HOK
i AP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
M3ITy4eHUE

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpodiembl bubnnorexka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U MPYKMHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOr0 pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeta"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢c47
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142

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhortodrddexra" nmu "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus 0eTa-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JUIS OTIPEEIICHUS
IIOJIOKEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

bu6mmoreka [JOK
https://m.edso0.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . .
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O06001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Posb 1 MecTO QU3UKH 1 bubmunorexa LIOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
148 gngnqerzmoﬁ Ka TEIHC MHpa, MECTO bubmorexa LHOK
. p pa, https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HaHu# 1o Teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmorexa [TOK
" P https://m.edsoo.ru/3cca482e
Tena
O06o001meHre 1 CHCTEMAaTH3aIIH
. " bubmuotexa [JOK
153 3HaHUH 110 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O0o0011IeHNE U CHCTEMATHU3aLIHS Eut6 OK
155 3HaHUM 1o TeMe "TepMoauHaMUKa. nosmorexa L]
T " https://m.eds00.ru/c63f7c10
€IUIOBEIC MAIIIMHBI
O000111eHrE U CHCTEMATH3ALIHS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coCTOsIHUS BemecTBa. Da30BEIC https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS Eub OK
157 3HAHUU 10 TeMe "DIIeKTPUUECKoe nosmoreka L
" https://m.edsoo.ru/3bf0def9
roJje
O00011IeHIE U CUCTEMATU3AIUS Eub OK
158 3HaHui# 1Mo TeMe "IlocTOAHHBIN nbmaorexa L
. " https://m.edso0o.ru/71453ee6
ANEKTPUYECKUIN TOK
O06o001IeHNEe U CHCTEMATH3ALIHS
bubnnoreka [JOK
159 3HaHUU 10 TeMe "TOKHU B pa3InyHBIX nosmorexa I
| https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui 1Mo TeMe "MarautHoe nosne" https://m.edso0.ru/3b4c06ae
PesepBHelIit ypok. O60011IeHNE 1
b K
161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe n6morexa 110
" " https://m.eds00.ru/053e2248
JIEKTPOMArHUTHASI HHTYKITHS
PesepBHelit ypok. O6001IeHNE 1
b K
162 CHCTEeMAaTH3alis 3HaHUH 110 TeEME nbmroTexa LO

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

163 cHCTEMAaTH3alis 3HaHUH 10 TEME
: B g https://m.eds00.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHHYEeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IEHNE 1
165 CI/ICTEMaTI/BZp WSl 3HAHUH 110 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
166 cHCTeMAaTH3alis 3HaHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHrlit ypok. O60011eHNE 1
167 CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanusm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTEM&TI/BZP WS 3HAHUH I10 TEME bubmmorexa LHOK
" R " https://m.eds00.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OnemeHTh! acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOMN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DJIIEKTPUYECKUH 3apsii — IpU PpPELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
o0béMa TeJ MpH HarpeBaHUM (OXJaXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHcalus, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH q)HSquCKHfI CMBICJI MCITOJIB3YEMbIX BCIWYHUH, UX
0003HAYCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYHNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUJIOBBIE SIBJICHMS,
UCIOJNB3YS (pU3MUecKre BeIMUMHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dSHEprusi  XaOoTHYeCKOTO  JBHKEHHS  MOJIEKYII,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa raza, KodQQUIHMEHT MOJE3HOTO JEHCTBHA
TEIUIOBOTO IBUTATEIS; TPU OMTUCAHUY IPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIHUYUH, UX 0003HAUCHHS U €IUHHIIBI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE I0J€, HANPsKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3UYeCKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHOMpABUS  HMHEPIUAIBHBIX  CHCTEM  OTCUéTa;  MOJICKYJISPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHMsI AJIEKTPHUUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX W3MEPECHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyA0BaHUS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKUMH BEIUYHHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh PE3YJbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
($U3HYECKUX BEIMYMH B BUAE TAOMUIl U TpaduKOB, JAENaTh BBIBOIKI IO
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEACHUN UCCIICTOBAHHIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3amauMl C SBHO 3aJaHHON (DU3UYECKOW MOJEINbIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NUYECKYIO MOJIEIT, BBIICIATH GU3MUECKIE BETUINHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJIS  TOHCKA, CTPYKTYpUPOBaHUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHUE TPOIIECCOB OKPYIKAFOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOW KU3HH
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMU, JJISi COXPAaHEHUS 37J0POBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CUTyalUAX, aICKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIEJIb aTOMHOT'0 Si/ipa MPH pelieHNH (PU3NIecKuX 3a1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOMN (DM3UKH: dJIEKTPUUECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIUS,
JIEMICTBHE MarHUTHOT'O 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEITHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJiIpu3alus CBeTa, AUCIEePCHs CBETa, POTOAIEKTPUUECKHIMA




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas U HCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpelo) U
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEJIMYMHBI:  DJICKTPUYECKUH  3apsl, CHjla TOKa, AJICKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHType, 3apsii M CWiIa TOKa B TIpoLlecCe TrapMOHMYECKHUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3HUECKYIO BEIHYUHY C APYTUMHU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypacIiajia, SHEPTUsl CBSA3M aTOMHBIX SiIep; MPH OMUCAHUU TPABUIIBHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HauCHHs U CIMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMHU BEJIIMYMHAMH, BBIYHUCISATH 3HAYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBaTh  (puU3MUYECKHE TPOLECChl M SBJICHUS, HCIHOJIb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
IPSIMOJIMHEHHOTO pPacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHIITeHa Ui hoTodddexTa,
3aKOH COXpAHEHWs DHEpPrHM, 3aKOH COXPAaHEHUs HMIIyJIbca, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHUs MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH ITOM
pasnnyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMH MArHuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATH M300pa)KEHHE, CO3AaBAEMOE TJIOCKUM 3€pPKaJioM,
TOHKOMW JTUH30U
BBIOMHATE AKCMEPUMEHTHI 0 HCCIIEOBAaHUIO (DU3MUYECKUX SBICHHA U

IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3TOM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHMS,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBLCKOH U
HPOEKTHOW JESATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amaud C SBHO 3aJIaHHOM (U3MYECKOM MOJIEIbIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATHHOCTh MOJTYYEHHOTO 3HAUCHHS (PU3HMUECKOM BEIIMUMUHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C 0H0p0171 Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs IIOMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMallUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHIUIBI JEUCTBUS MAIlIWH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpyImme ¢ BBIIOJHEHUEM pPA3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
N IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXJAO0ro H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi IPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

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 OKPYXKaIOILEro Mupa. Pons
SKCIIEPUMEHTA W TEOPUU B MPOLECCE MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunele rumote3sl. Dusnyueckue
3aKOHBl W TeOpuHM. ['paHHIBI NPUMEHHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHS.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMEHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHHUKA

211

#HPar##HH#KNUHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMYECKOro JABKeHusa. CucremMa oOTcuéra.
Tpaexropus

212

[lepemenienne, CcKOpocTh (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
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs,
IyTU U NEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTh, TMHENHAs CKOPOCTh. [lepron u
yacroTa. LleHTpocTpemMuTeNnbHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHMS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpOTUBIICHUS NP JIBUXKEHUU Tela
B JKUJIKOCTH HJIH ra3e

2.2.7

[locTymarenpHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOI\/’ICTBaI MMOJIIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIBKUX CWII. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
NPYXUHE U PE3MHOBOM 00OpasIle, OT BENUYMHBI UX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsCc ~ mMaTepUalIbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepuaibHBIX  To4ek. Mmmynabc cuinsl U
U3MEHEHHE UMITYJIbCa Teja
932 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

JIBIOKEHNE




2.3.3

Pabora cuiiet

2.34 MoHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHHUYCCKOW DHEPrHH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBs3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE [BUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS 51
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBOo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOIO
rasa

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIMM TEIIOBOIO  JBHIKCHMS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30Mmponecchl B UACaIbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
¢ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MIEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTEepIperanus padboThl raza

3.25

TermoBele  MammHbl.  [IpuHIMIBL  HEUCTBUS
TeryioBeIX MamuH. [IpeoOpazoBaHusi sHEprum B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmommHamuku. HeoOGpatumoctsb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeJIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUTIEHUE. Y7elbHas TeIioTa mapooOpa3oBaHMs.
3aBUCHUMOCTE TEMIICPATYPBI KUIICHUA OT JaBJICHUA
332 AOcomoTHasT W OTHOCHUTETbHAs  BJIAXKHOCTH

BO3Ayxa. HachlleHHbI nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTsl. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKU U TTOJYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsokéHHOCTb
ANEKTPUYECKOro mnoiid. IIpuHumn cynepno3unum.
JIuHUM HaNPSKEHHOCTH AIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

[TpoBOJHMKM UM JHUAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsuKeHHOTro
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

###Par#t##TIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

421

PA3JIMYHBIX CPEJJAX

YcnoBusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

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 ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOJAHUKOB. CBOMCTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHueCKue ycTpocTBa: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHHUKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3A




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
3JIeMEHTa
DJIEKTPOAVMHAMMUKA
#HH#Part#t##MAT HUTHOE I1OJIE. D JIEKTPOMAT'HUTHAA UHA YKL A
431 IlocTossHAabIE MAarHUTBHI. BzaumopeiictBue
e IMOCTOSIHHBIX MAarHUTOB
MarnauTHoe nojie. BekTop MarHuTHOM MHAYKIUH.
432 [IpuHnun cynepno3uuuu. JIMHMUM MarHUTHOMR
e uHayknpd.  KapruHa — MHWE  MarHWTHOM
WHYKIIAH TIOJISI TOCTOSIHHBIX MAarHUTOB
MarnuTHOe 10JIe TPOBOIHUKA ¢ TOKOM. KapTuHa
JIUHUAN TIOJISI JTMHHOTO TIPSIMOTO MPOBOJAHUKA U
4.3.3 3aMKHYTOT'0O KOJIbIIEBOTO IPOBOJAHUKA, KATYILIKHU C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
MTPOBOHUKOB C TOKOM
4.3.4 Cuiia AMniepa, €€ MOJlyJib U HallPaBJICHHE
Cuna JlopeHma, e€ MOAyJIb ¥ HampaBICHUE.
435 JIBroKeHue 3apsKEHHON YaCTHIBI B OJTHOPOIHOM
MarauTHoM noJie. Pa6ota cuibl Jlopenia
4.3.6 SIBNeHHE NEKTPOMATHUTHOW WHYKIIHH
4.3.7 [ToTok BekTOpa MArHUTHOW MHAYKLIUU
438 OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
e nuayknun dapajes
Buxpeoe snextpudeckoe none. IC unayKmu
4.3.9 B MPOBOJIHUKE, JBMXKYLIEMCS MOCTYIATENIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBumno Jlenna
4311 NunyktuBHOCTD. SIBNenune camouuaykimu. J/C
o CaMOWHTyKITUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
Texuuueckue yCTpOICTBA: IMOCTOSIHHBIC
4314 MarHHTHI, JJIEKTPOMArHUTHI, JIEKTPOBUTATEID,
A YCKOPHUTENN 3IIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. M3yueHue MarHUTHOTO
T0JIsL KaTyIIKK ¢ TOKoM. MccrienoBanue aeiicTBUs
4.3.15 MOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

UccnenoBanue  sSBIEHUS  DJIEKTPOMArHUTHOM
WHIYKIIHHA
KOJIEBAHI A U BOJIHbI




5.1

##HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneodarensaas cUcCTEMA. CBo0OogHbBIE
KoJIe0aHMUsL. I"apmonnueckue KoJIe0aHusl.
[Tepuon, yactora, amrmuTyaa u asza KonedaHmii

[IpyxuHHBIIA MasiTHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKHX KoJeOaHui.
Kunematnueckoen AMHAMUYECKOE OINMCAHUE
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 KOJEOaHUS B UACAIbHOM
KoJe0aTelnbHOM KOHType. AHAJIOrus Mexay
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUSA OHCPIrud B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BoiHyk7eHHBIE ~ MEXaHUYECKHME  KoyieOaHusl.
Pe3onanc. Pe3onancHas kpusas. BbIHyXIeHHbIE
3JICKTPOMAarHUTHBIC KOJICOAHMS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) NEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG u
JICHCTBYIOIIEE  3HAYEHUWE CHJIbI TOKAa W
HaITps>KCHUA

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebyieHue JNEKTPUIECKOMN SHEPTHH.
DKOJIOTUYECKME PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOJIb30BAHUS JJIEKTPOIHEPT U B
[IOBCEIHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue ycTpoiicTBa: ceiicmorpad,
3JEKTPUUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanune
3aBHCUMOCTH TIepHoJa MajbIX KoJeOaHu# rpy3a
Ha HUTU OT JUIMHBl HHUTH M MAaccChl TIpy3a.
HccnenoBanne INEpEeMEHHOIO TOKa B LENH U3
MIOCJIEZIOBATEIBHO COECAMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U pe3ucTopa




5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

MexaHnunueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JuiMHA BOJHBL. [lonepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  HWurepbepenuus u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

5.24

ONEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3ITYYECHHUS
JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
JIEKTPOMArHUTHOM BOJIHE B BAaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTepdeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[IIkama 37MeKTpOMarHuTHBIX BOJIH. [IpuMeHeHwHe
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHUOMIIBI ~ pagUOCBA3M M TEJICBUICHUS.
Panuonokamus. DneKTpoMarHuTHOE 3arps3HEHNE
OKpYKaroIen cpeibl

5.2.8

Texuuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHIUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

##HPar##H#OIITUKA
[IpsiMonnHeiiHOEe 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. [lpenenbHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. ClOXHBIM cocTaB 0enoro
ceera. Lser

5.3.6

CoOuparonue 1 pacceuBarONUe JMH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONITHYECKAs CHIIA
TOHKOW JHuH3bL. IlocTpoenue 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 HAOIIOACHHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEpP(PEPEHLUUOHHOW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakius ceera. Judpakunonnas pemérka.
VYcnoBue HaOMOACHUS TJaBHBIX MaKCHUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHudeckue  yCTpOWCTBA:  O4YKHM,  JIyIa,
¢doroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUGpaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuyeckue paboThl. M3MepeHne mokaszarens
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. HabGmonenue
TUCTICPCUU CBETA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuwbl MIPUMEHUMOCTH KJIaCCUYECKOM
MEXaHHUKH. [Toctynatet TEOPUHU
OTHOCUTEJIBHOCTA:  MUHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCHUTEIBHOCTH DWHINTEHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEPrUed U HUMILYJIbCOM
CBOOOIHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIEI

7.1

KBAHTOBAS ®U3NKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonsl. Dopmyna I[lmaHka CBS3M IHEPTUU
(¢hoToOHA C €ro 4acTtoToi. DHEpPrusi U HMITYIIbC
¢doToHa

7.12

OtkpeiTHe ©  wuccienoBanue  (orodddexra.
Omnpiter A.I'. CtoneroBa. 3akons! pororddexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

Hasnenune ceeta. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue YCTPOKCTBA: doTo3IeMeHT,
dboTonaTunk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToOMa.
[InanerapHas Mojenb aToMa

7.2.2

IToctynmarel bopa. M3nyyeHue u IOIVIOIICHUE
(OTOHOB TpH MEPEX0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroi. Buael cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

7.24

7.2.5

BousiHoBbI€ cBOVicTBa yacTull. BonHbl e bpoins.
KopnyckynsipHO-BOITHOBOM Jyalli3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAIIIAX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YCcTpoicTBO U PUHLIKIT Pa0OTHI Jlazepa
TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN

aHanu3  (CHEKTPOCKOI), Jas3ep, KBAHTOBBIMA
KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE APO

7.3.1

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTaPHBIX YaCTHUII

7.3.2

OTkphITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocTtaBa
paavoakTuBHOrO M3nydyeHus. CBoiicTBa anbga-,
oera-, ramMmma-Hu3JIy4eHHUs. Bnusinue
PaZlMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OTtkppiTHEe npoTOHAa M HeWTpoHa. HykioHHas
Mozenb sigpa [eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN
Oera-pacma. lNamma-uznyudenue. 3akoH
PaIMOaKTUBHOTO pacmaja

DHeprusi CBsI3U HYKJIOHOB B siZ[pe. SIepHble CUIIBI.
JledexT maccol sapa

7.3.6

SAnepHsle peakuuu. JleneHne U CUHTE3 sAep




7.3.7

Snepubit  peaktop. TepMmMosiAepHBI  CHHTES.
IIpo6aembl 1 IepCIIeKTUBBI SIEPHON YIHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, siiepHbliil peakTop, aToMHas bomo0a

[Ipaktuyeckrne paboThl. MccrnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
IUTAHETHI, UX BUAUMOE IBH)KEHHE

8.2

Conneynas cucrema. [lnaHeTs! 3eMHOM TPYIIIBIL.
IImaneTsI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Mansle Tesa ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. J{uarpamMma «CreKTpajabHbIN Kiacc
— CBETHUMOCTB. 3BE31IBI TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY TS 3BE3/I rJIaBHOM
MOCJIEIOBATEILHOCTH

##H#Par###BuyTpeHHee CTPOCHHE 3BE3N.
CoBpeMeHHbIe IIPEJICTaBICHUS 0
MIPOUCXOXKACHUU U 3Bojronu CosHIa U 3BE3N.
Oranel KU3HU 3BE3]1

Mneunsiii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3J,
ra3a u nelu. [lonoxxenue u nerxenne ConHua B
lNanakTuke. ITnockas u cepuueckas
noacucTemsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble ABIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmipenne BceneHHoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact u
panuyc Bceenennoii, Teopuss boapmoro B3pbiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
U3IIy4eHUe




MacmraOHast 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 yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, HCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YEeCKMX METOJOB  pELIEHUs  3ajaad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBACHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKON  JI€ATEIbHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(U3NIECKOTO  COAEPIKAaHUSI 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 IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbl

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
11 KNMHEMATHUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBHOCTh

1.11

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

. AF
b=
At

=rr'= [Ux.q,.u__].

Ar—{

v, =—| =x/. aHAIOIU4HO v, =Y,, U.=Z,.
113 At , :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruncienue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

IIpU MPSMOJIMHENHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy

3aBUCUMOCTH Vx(t)




. . Avu
YCKD[}EHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L =
t
1.14 =0
&Li 4 '
a, = =(v,),". aHamordHO a, = (v, |', a.
M Tt w w T -
A0
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = xg + Vpxt
X(t)
X
0
+
Vv
1.15
[0)
t
Ve (t) — Vo, = const
\'
X
(t)




0x

const

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

at

x(t)=x,+u, t+

v (t)=v, +at

1.16 a, = const

] ol
le - u.lx = 2'H:r ['12 _'11)

L -
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = L

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

o Xo ‘:—

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

I ,
vty =y, +u,t +gJT=J',:, + U, sin u-f—%

[

1.1.7 [-"{f)=-‘b + Uyt =2, +U,cosa-f

v (t)=u, =uy,cosa

v (t)=v,, +gr=y,sino— g

g.=0
g, =—g=const




1.1.8

Kpuonunerinoe nBuxenue. [[BikeHne MaTepruaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTH

=—=2
w T v

2

2o

. LleHTpoCcTpeMUTEIbHOE YCKOPEHHE TOUKH:

e




R

. Ilonnoe YCKOPECHUC MaTepHaﬂLHOﬁ TOYKH

Teépnoe Teno. [loctynarensHOE U BpalaTeibHOE

1.19 .
JBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
121 Nuepumnansubie  cucrtembl orcuéra. [lepBbiil  3aKOH
o Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. IImoTHOCTE BelecTBa:
m
P=Yy
P
1.2.2 =




Cuia. [IpuHUuI Cyneprno3uiy CUL:

-

FpaBHogeHCTB = F1 + F2+- "

PaBHOJEICTB

1.2.3 1




+
Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO
Fi, = ma,
F
1
124 M
a
1
Ap = FAt
A
p




At
npu
F = const
F
const
Ot
F12 Fy,

Tpernit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fi; = —Fp

1.2.5

12




21

1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSIKCHUSA MCXKIY

TOYECYHBIMUA MacCaMu paBHBI
mim;

F=6—p




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIBI
TSOKECTH OT BBICOTBI N Haj MOBEPXHOCTHIO ILIAHETHI
paguycom RO:

GMm

M9 = Ro + h)?

mg

(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cwuiia tpenusi. Cyxoe TpeHHue.
Cuuta TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus NoKos:
Ep < pN
F
™
<
UN
Koaddutment tpenus
JlaBnenue:
P=7%
1.2.9
S




13

CTATHUKA

13.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaluCHUA:

M| = FI, taoe | — maedo cumbt

>

F

OTHOCHUTEIIEHO  OCH, Tpoxoxasmed dyepe3 Touky O
NEPIEeHIUKYISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIbHBIX

TOYCK:

myry + myry+...
my; + my+...

Ty,







1.3.3

HAHPar#
#1.3.4

B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)

const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0
1}:"1 +F,+...=0

3akoH [Tackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:

p =po +pgh
###Part#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#HHPar## _
#1.3.6

BBITCCH




14

€CJIH TeNO U KUAKOCTh IokosaTcs B ICO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue 1iaBaHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMitynbsc MaTepralbHON TOYKU:

p=mv

p
#HH#HPart#
#1.4.1
m
v
HHHP A NMmynbc cucTemsl Te:
#1.4.2 p=p+p2+..




BaKOH N3MCHCHUA U COXpaHeHI/Iﬂ I/IMHYHBCB.:
P ark B CO

#143 Ap = A(pl + p2+- ' ) = FlBHeI.L[HAt + FZBHemHAt+' .-







1BHEIIIH

At

2BHEIIH

At

B MCO , ecnin

Ap = A(py +pat...

A(




, €CJIN ) )
FlBHe[I_[H + FZBHemH+- i
F
1BHEIITH
+
F

2BHEIH




0
PeakTuBHOE IBUKEHUE
F
Hit#Parttt Ar x
#1.4.4 Pabota cuiibl Ha MajIOM MepeMenIeHUN:
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
(;
)
MoLTHOCTE CHIIBI:
€CJIM 32 BpeMs
At
145
At
paboTa CUITbl U3MEHSAETCS Ha , TO MOITHOCTH CHJIBI
AA
P=— =F-p-cosa
Ar|,
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

2 2

mv p
EKI/IH =0 Y

2 2m




1.4.7

KHWH

mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUU CUCTEMBL

marepuaibHbIX Touek: B MICO AEkun = Al + A2 + ...

[ToreHmanbHas SHEprus:

JJIA TTIOTCHIHUAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

12

lmoreHI

210TeHIl

AE

MOTEHI]

[ToreHnuanbHas SHEPTUS MaTEepUATHLHON TOUKH B
OJTHOPOJTHOM TIOJI€ TSXKECTHU:

ErmTeHu =mgh

MOTEHI]




mgh

[TorennuanbHas SHEPTUA YIPYTo 1e(hOPMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH N3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:

Euex = B T EIIGI‘-EHII-

1.4.8 B HHCO AE,ex = Ascex senorerm. cuns
B IICO AE,ex =0, eC Agcex menoresn. cax = 0
1.5 MEXAHUYECKUE KOJIEBAHHM A U BOJIHBI
[apmonnueckue KkoneOaHUs  MaTepUaIbHOW  TOYKH.
151 Avmmutyga u ¢aza  konebanuil. KunemaTtnueckoe

OIIMCAHUC!




A7) = Asin( @t + ;).

v =x/.

a(n=(v,), = —o'x(f) Za, +@'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4ecKoe ONHUCaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
E, = —kx

—kx.

DHepreTudyeckoe  omucaHue  (3aKOH

MEXaHWYECKON IHEPTUN):

COXpPAaHCHUA




CBsI3b aMIUTUTY/IBI KOJICOAHUN CMEIIEHUS MaTepHATIbHON
TOYKM C aMIUIUTyAaMH KojeOaHuil €€ CKOpoCTH W

YCKOpPEHUSI:

U =4, a_ =04

1.5.2

1.5.3

154

[Tepuon 1 yacTora KoJeOaHUH:

[Tepron Manbix CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA.

T=2IF
£

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHUKA:

m
T =21 |—

k

Bremnyxnaennoie konebanus. Pesonanc. Pe3onanchas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—-
v




2.1

1.55

211

Wutepdepennyst u audpaxiyst BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mopgenu CcTpoeHHusl Ta30B, KUIAKOCTEH M TBEPABIX TEII.
[Tycth TepMoauHamMuueckas cucrema (Teno) coctout uz N
OJMHAKOBBIX MOJIEKYJI. Torga KOJM4ecTBO BEIIECTBA

N _m

vV=—-=
Ny




212
2.13
214
2.15

2.1.6

rac

—4rciio ABOTazipo, M — Macca CUCTEMBI (Tena),
u

u
— MOJISIPHAs Macca BElIeCTBa

TerioBoe IBM)KEHUE aTOMOB U MOJIEKYJI BELIECTBA
BzanmopeiicTBre YyacTHUIl BEIeCTBA

Huddysus. bpoyHoBCcKkoe qBUKEHME

Mopens naeansHOro raza 8 MKT

CBs3b MCXKAY MOaBJICHUCM U CpCI[HGfI KHHETHIECKOU
BHCPFI/ICI\/'I MOCTYIMATCIIBHOT'O TCIIJIOBOT'O JBHXCHUA

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

nilfn!cuj _2?'1 £

7 2
3

rie MmO — Macca OJTHON MOJICKYJIBI,




- KOHICHTpAUd MOJICKYJI

2.1.7 AobcomotHas Temrieparypa: T =t+273K

CBs13b TEMIICpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOMN

BHepFI/Ieﬁ IMOCTYINATCJIbHOI'0 TCIUIOBOTO JIBUKCHHA C€ro

MOJICKYIJI:
2.1.8 T
PR L 3 kT
R 2
219 VYpasuenue p = nkT
MO,[[CJ'IB HACAJIBHOTO I'a3a B TCPMOJUHAMUKE:
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
Vpapnerne MeHueneera — KiameiipoHa (mpHme
3AIIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 L 1L

BripakeHIle U1 BHYTpeHHell 3Hepriil 0IHOATOMH(

raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3akoH JlambTOHa I MABJIEHUS CMECHU Pa3peKEHHBIX

ra3os:
p=p1t+p2t..
P
1
2.1.11
+
2
+
W3omporieccsl B pa3pexeHHOM rase ¢ IOCTOSHHBIM YHCIIOM
MoJieky1 N (C MOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

%4
= = const

const

I'padmueckoe npeacrasieHne u3omnpoueccos Ha pV-, pT- u
VT- nuarpammax.

OOBbeIMHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCbIH_[CHHBIe W HCHACBLIIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSD IIJIOTHOCTH M JAaBJICHHUS HACBIIICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOIO I1apa
BnaxxHocTs Bo3ayxa.
OTtHocuTeIbHAS BIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[Hapa (T)
¢
p
HaChIIIIapa
2.1.14 )
p

mapa

M




M

M

HachIIIIapa

napa

HN3MeneHue arperaTHbix COCTOSTHUM BCHICCTBA: UCIIAPCHUC

aL15 Y KOHJICHCAIUS], KUTIEHUE KUIKOCTH
W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
2.1.16
U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEeXoaax
2.2 TEPMOAMNHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpeHnHss sHEprus
Temonepenaya kak cHnocod W3MEHEHMs] BHYTPEHHEU
2.2.3 sHeprun  Oe3  cosepuieHuss  paboTel.  KonBekuus,
TEIUIONPOBOAHOCTh, U3JIy4E€HUE
KonngecTBO TEIIIOTHI.
Y nenpHast TENI0EMKOCTH BelleCcTBa C:
Q = cmAT
224




CMAT

2.25

2.2.6

2.2.7

VYnenbHas Teriorta mapoodpaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.

VY aenpHast TEIUIOTa CropaHus Tormuea : Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Breruncnenne pabotel mo rpaduky mporecca Ha pV-

IuarpaMme

[1epBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUy; + Aqp = (U — Uy) + Agy

12

AU

12

12




(U

U
1
)
+
A
12
Annabara:
Q12 = 0= A1, = (U — Uy) = AUy,
Q
12
0
=

12




(V]

AU

12

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporeccst
[Ipunuune! aeiictBus Ternossix MamuH. KIT/:
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:

T.. —T. T
2.2.10 max N = Ny = = X -] Zzem
T Harp T, warp
YpaBHeHHe TEIIOBOTO OanaHca:




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

3.1.2

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DNEKTPUUYECKUN
3apsan. JIBa Buaa 3apsiga. DIeMEHTaApHBIM dIEKTPUUECKUN

3apsn. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaa

B3aumoneiictBue 3apsnoB. Toueunsle 3apsbl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIECTBE C AUIICKTPUIECKON

MPOHUITACMOCTBIO




F:k|QI|.Ih'J —

1 _|‘-5'1|'

q,

&I 4mes,

5

7

3.13

3.14

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE

3apsaabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

F
qnpo6ﬂbn7l
E
q
pOOHBIH
F
ITone Toueynoro 3apsaa:
q
E, =k

-

r2




3.15

OJHOPOIHOC I10JIC:

E = const.

const.

KaptrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3zHOCTh MOTEHIMAIOB U HANPSHKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

12




q(¢

qu.

IIOTCHHH&HBH&H SHEpTHUA 3aps/ia B IJICKTPOCTATUUCCKOM

oJIC:

W =q¢

Q¢




—AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

d,_ﬂ

q
¢
q
W

CBs13b HaprDKéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUWAJIOB IJIA

OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

[TpyHIMI CynepNIO3ULIUY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA

Et=0




0
, BHYTPU U Ha IIOBEPXHOCTU IIPOBOAHUKA ( = CONSt

3.1.8

3.1.9

I[I/IBJ'IGKTpI/IKI/I B OJIEKTPOCTATUUCCKOM

I[I/IE)JIGKTpI/I‘IeCKaSI IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpaA:

£€9S

d

&€

I1OJIC.




eC

3.1.10

HapaJ'IJICJ'II:-HOG COCAMHCHUE KOHJACHCATOPOB!:

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+CZ+---

o




apaul

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/IGHCATopa:

_qU_CUZ_q2
€T 2 2 T 2C

qu

Cu

2C




3.2

3AKOHBLI I[TOCTOSAHHOI'O TOKA

Cuna Toka:
=2
3.2.1 At 50
[TocTostHubIM TOK: | = const
Jlns moctostHHOTO TOKa ( = It
255 Y cioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akon OMa 11 yyacTKa Lenu:
U
[=—
R
I
3.2.3




3.24

3.25

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. 3aBHUCUMOCTh
CONPOTHUBIICHUS] OJTHOPOJHOTO MPOBOAHUKA OT €T0 JTMHBI

H CCUCHUS. y,IleJ'IBHOC COIIPpOTUBJICHHUE BECUICCTBA.

l

Ucrounuku Toka. 3J]C uctouHmka Toka:

ACTOpOHHl/IXCl/IJI

E =
q

A

CTOPOHHUXCHUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHHUKA TOKA

3akon Oma s TOJIHOM (3aMKHYTOM) 3JIEKTPHUYECKOU

uenu: E = IR + Ir, orkyna

[ =—
Rr

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCAUHCHHUC ITPOBOJHUKOB:
I=I11+12+...,Ul=U2=..,,
1 _ 1 4 1 4
Rnapaml Rl RZ

3.2.7

napasut







3.2.8

HOCJIGI[OBaTeJIbHOG COCAUHCHUC HpOBO,HHI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI = R1 + R2+...

mocCI

Pa6ota anexrpuueckoro Toka: A = |Ut.
3akoH Jlxxoynsa — JleHua:
Q = IRt




3.2.9

Rt

Ha pesucrope

UZ
R:Q=A=12Rt=lUt=?t

MontHOCTh SJICKTPHUYECCKOT'O TOKA:

Ad
p=—" =JU

At Ar—d)
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

P=PR=Z =U
R

MoniHOCTh HCTOYHHUKA TOKA:

CBoOOAHbIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoanuku. [1oynpoBOAHUKOBBIN AMOT

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJEHCTBME MarHUTOB. MarHuTtHoe
nose. Bekrop marHuTtHOM — MHAyKUuMH. [IpumHnmn

Cyneprno3nauu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+...




3.3.2

3.3.3

JlvHMM WHOyKIMM MarHUTHOro mnojsa. KaptuhHa nuHUI
WHIYKIUU MAarHUTHOT'O OJIA OJIOCOBOTO u

HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTeI[a. MarsuuTtHoe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH WHAYKOUHW MArovuTHOIO ITOJIA JJIMHHOTO
npsaMoro HnpoBOJHHKAa MW 3aMKHYTOI'O  KOJIBLEBOTI'O

IMPOBOAHUKA, KAaTYIIKHN C TOKOM

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJINYUHA!
F, = IBlsina

[Blsinao.
, TJIE 0 — YTOJI MEX/Ty HAIpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

12

3.34

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA:

Fnop =l q | vBsina




3.4

34.1

Jlop

| gl vBsina
/1€ 0L — YTOJI MEXly BEKTOpaMu

N

v

JBrm>keHUEe  3apsHKEHHOM  4acTULbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BEKTOpa MAarHUTHOM MHIYKILIMH:

® = B,S = BScosa

OJHOPOJAHOM




BScosa

B

i
4
G2

3.4.2 SBnenue anexkTpoMarHuTHOM UHAYKIMKU. DJC nHIyKIMK

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

3.4.3 E=—r
At

=@

Af—0

»"\3
\% U,

3JIC uHAYKIKU B IPSIMOM IPOBOIHHUKE JUTUHOIA |,

ABMIKYIIEMCA CO CKOPOCTBIO

v

344

)




)

B OJTHOPOJHOM MarHWTHOM ToJjie B:
| E; |I= Blvcosa

Blvcosa

, IJI€ O — YIoJI MCXKY BEKTOPOM Bu HOpMAJIbIO

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

-
-

luv

; €CIIN




1
B
B
, 1
v
Vv
TO
| E; |= Blv
| E

Blv




3.45 [TpaBumo Jlenma

NHIyKTUBHOCTB:

L - o
T

L

|
3.4.6

D

, uma @ = LI
Camounnykuus. IIC caMOMHIYKITUU:
AT
E =-L —L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIIKHA C TOKOM:
W, = LI?
L=
W

L
3.4.7

2




3.5

351

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

KOJICGaHI/ISI B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[q[ t)=q,..sin( ot +@,)

If['fﬁ] =g, = e, cos( et + @) =I__ cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJ1a
21 1
w=—=—
T ILC




3.5.2

2

LC

CBs3p aMIUIUTYZIBI 3apsiia KOHAEGHCATOpa C aMILTUTYI0M
CHWJIBI TOKa TP  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:
gmax =
o

3aK0H COXpaHEHHUs SHEPTUH B UACATHLHOM KOJIeOaTeIIbHOM

KOHTYpE:




3.6

3.5.3

BrinyxkaeHHbIE 3JIeKTpOMarHUTHbIE Koniebanus. Pe3onanc

3.54

3.55

Ilepemennbiii  TOkK.  IlpousBojcTtBOo, Tepenaya H
noTpedsieHne NEKTPUICSCKON YHEPTHH
12 2 r2 2
CcU N LI _ U~ _ Lr-
2 2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. B3aumuas

= comnst.

OopueHTaluusA BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama JJIEKTPOMArHUTHBIX BOJIH. IIpumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

3.6.2

ITpsimonuHEHOE pacpoCTpaHEHUE CBETA B OAHOPOJHOU

cpene. Toueunslii uctounuk. JIyd cBeta

3aKOHBI OTPaKEHUS CBETA.

a=p




a
ofp
TT7777 777777
3.6.3 [TocTpoeHue n300paxeHHid B MIOCKOM 3epKae
3aKOHBI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
n
1
sina
n
3.6.4 p
sinf.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHHUS:
c
Nage = —
abc v
n
abc




OTHOCHUTEBHBIN MTOKA3aTeIb MPEIOMIICHHUS:
n, M

nOTH -

n v

OTH




3.6.5

Xox my4eil B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOIIEHHE YacTOT M COOTHOIIEHHE JJIUH BOJH IpU

nepexoac MOHOXPOMATHUUCCKOIO CBETa 4YEpPC3 TpaHUIY

pasziena AByX ONTHYECKUX CPEII:

ny<ny ny

[NTonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 ny
Sinay, = =—
Noru ny

Sina







Coluparomyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOKyCHOE PacCCTOSIHUE U ONTUYECKAsi CUJIa TOHKOM JIMH3BL:

1
D =—
F
D
3.6.6
F
1
®opmyna TOHKOU JIUH3BIL:
1 4 1 1
d f F
d
3.6.7 B
1




VBennueHue, 1aBacMoe JUH30M:
ro h 1fl
H d




| i

d T

A

F\ h
f

e

B cirydace pacceI/IBanmeﬁ JIMH3BI:

1
D F=—0,
0= DO

3.6.8




| fl




Xon Jtyya, IpOIIEAIEro JUH3Y M0/ IPOU3BOJIbHBIM YIJIIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenne n3odpaxxeHuit
TOYKHU U OTPE3Ka IPSIMOil B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroammapaT Kak oNTHUYeCKWd npubop. [ma3 kak

3.6.9
ONTHYECKas CUCTEMA
Untepdepeniuss  cBera.  KorepeHTHblE  HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTCPCHTHBIX UCTOYHHUKOB:
3.6.
2.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,£1,+2 +3
Hudpakuus ceera. Judpakunonnas pemérka. YciaoBue
HAOIO/IEHUsI TJIABHBIX MAaKCUMyMOB IPU HOPMAaJbHOM
MNaacHU MOHOXPOMATHUYCCKOI'0 CBETA C IlJII/IHOﬁ BOJIHBI A
Ha penéTky ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E =hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv =—-=pc
E
hv
4.1.2
A
hc

pc




Nmmynse ¢oToHa:

©

hv




4.1.3

414

dotorpdekr.

dororddekra

OIEBITEI

ATI. Cronerosa.

VYpaBuenue DitHmireiiHa i GotodddexTa:

E(bOTOHa = ABbIxoja + EKI/[Hma.X"

(dotoHa

ABBIXOJ1a
+

KMHMax

rae,

tdorona

3aKOHEI




hv

hc
hc
ABbIXOAa = thp = A
Kp
BbIXOOa
Kp
A
Kp

hc




2
mv~max
Evyumax = T = eUsan
E
KHHMaxX
2
mv
2
max
eU
3art
4.15 JlaBrienue cBera.




JlaBneHre cBeTa HA  TOJHOCTBIO  OTPAKAIOIIYIO
NOBEPXHOCTh M  Ha  IOJHOCTHIO  IOTJIONIAIOILYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.3

421

HJ'IaHCTapHaH MOA€CJIb aTOMa

4.2.2

4.2.3

[Toctynatel bopa. M3nyuenue u moriomieHre (GOTOHOB
MIPU [IEPEXO0/IE aTOMA C OJTHOTO YPOBHSI SHEPTUU HA APYTOM:

hv = he =|E"—E

mn - .
Y

m |

JluneituaTeie CIIEKTPHI.

CriexTp ypOBHEH 3HEPTUU aTOMa BOAOPOA:

—13,65B
E, =222 5-123 .

n*

OU3NKA ATOMHOI'O AIPA

43.1

4.3.2

4.3.3

Hyxnonnas mozaens sipa [eiizenbepra — MBanenko. 3apsia

saapa. MaccoBoe unciio sijapa. M30Tomnsl

PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
7 X—>,Y+ ;He
bera-pacnan.
DIeKTpOHHBIN B-pacnai;
A A 0 -
X =7 Y+ je+v,

[Tozutponuslii B-pacnan:
A A 0=
sX—=Y + jE+ v,

INamma-uznydenune

3aKOH paJMOAaKTHUBHOI'O pacraja:

-t

N(®)




ITycth M — Macca paaAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy*2T

m(t)
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SInepusle peakuuu. [lenenue u CUHTE3 S1Ep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka; yriuyonennoe odyuenue 10 knace/ Kabapaun O.®., Opnos B.A.,
OBenunk J.E. u ap.; nox penakuueit [luackoro A.A., Kabapauna O.0.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» ®usuka; yrmyonenHoe oOyuenue 11 knace/ KacesiHoB B.A. O61mectBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «IPODAY; AKuimoHepHOE 00111eCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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