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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero oO0mero oo6pa3oBaHUs
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 yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Yy4ETOM 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 «Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAOLKEHHs 0oO0pa3oBaHUsA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3MKM Ha YpOBHE CpeAHEro oomero oOpa3oBaHUsS: 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 o01mero oopa3oBaHus Ha yriayOJaéHHOM
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;

coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[TporpaMmma 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
IPEIOCTaBIIIET BO3MOXKHOCTU JJIsi peaju3alldd Pa3IUYHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBEe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonp3oBaHME U 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 OCHOBHOW 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
pPSA UIEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

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 (HU3UKH
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, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U 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)KaHMsl, 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 (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIUMIIAX 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 3KCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, OO mMOcCie MEPBOTO 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
CaMOCTOSITENIbHOE ~ MCCIIEZIOBAHHE, KOTOPOE TMPOBOAMUTCA IO 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 BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCSA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH 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 (PM3NYECKOU MOJEIIbIO, MTO3BOJISIONINE IPUMEHATh U3yUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPEICKa3aHUE NPOTEKaHUs (U3NIECKUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTyally MPaKTUKO-OPUEHTUPOBAHHOTO 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 MPAKTHKYMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIIMPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOOydalomuxcs. TemaTHuecKue KOMIUIEKTbI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4eHHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GopMUpOBaHHE NPEACTABICHUA O POJIU (PUIMKU I DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

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

JlocTrmxeHne 3TUX Lened 00ecreynBaeTCsl pelieHHeM CIeNYIOIMX 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 aCTPOPHU3UKH;

(GopMUpOBaHKE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 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 YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)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 OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTauud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHUI NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIILHOCTH;

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



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYyUYaAIOIUMUCS, TUIAHUPYIOUIUMHU MPOJOKEHUE
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 HE/ICIIO).

[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.

dusnka — GpyHaaMeHTaabHas HayKa o npupoje. HaydHslii MeTo mo3HaHUs U
METO/IbI KCCIICIOBaHUS (PU3NUECKUX SBJICHUM.

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

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(pPOBBIC
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC TaATUUKOBBIC CHCTEMBI).

[TorpemHocT  W3MEpeHMM  (PU3MYECKUX  BEJIUYMH  (a0CONIOTHAs M
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TENO0, UeaTbHas 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 sxcnepumenm, nadopamopnsie 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 BEJIMYHUH MPU MOMOIIY KOMIIBIOTEPHBIX 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.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

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

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



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKHE MPOIECCH: CIUIOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus nNpeaenbHOro Nepexoia i N3MEPEHHEe 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.

HamnpaBneHnue ckopocTy IpH JBHKEHHH 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 JIBMXKEHHSI C LIEJIBIO ONPEAEICHUS] MTHOBEHHOM
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(PPOBOIL TabopaTopun).

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

W3yyeHue IBHKEHHS Tella MO0 OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOIHOTO MaJICHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHHUS U CUjla TPEHUS ITOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOAUIMITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIUATIBHON CUCTEMBI OTCYETA.

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 B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, 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.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKyM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
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
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHManbHblE W HENOTEHUUANbHbIE CWIIbl. [loTeHIuanbHas >HEpPrus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W 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 bepHymm s UACaNbHON JKUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE 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, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE U MOIITHOCTHU CHIIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

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.

Paznen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
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 TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
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 UIECATBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mojenu KpUCTaINIMYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€MKOCTh Tenna. YaelnbHas W MOJISIpHasd
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHH s dHeprus. Koim4uecTBo TEIIOThI
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 TEIIOTy OT 0oJiee XOIOAHOrO Tella K 6ojiee HarpeToMy 0e3 KOMIIEHCAaluu
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

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

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y gelibHasi TerioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUN B (Pa30BbIX MMEPEXOaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMi PE3MHOBOrO oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsil. 3aKOH COXPaHEHHUs JIEKTPUYECKOIO 3apsaa.

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

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIUAIOB ISl JIEKTPOCTATUYECKOTO MO (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JMHUN HANpsHXKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOT,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apPSKECHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
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 npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIBLHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akoH Oma 1Jid yyacTKa 1EeMu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpudeckux 1eneil. [Ipasmna Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSDKEHUS UL PE3UCTOpA,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX 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 OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npeena u3MepeHus aMmrepmeTpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
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.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsI ekTposmsa Papazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

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

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBasi 1ad0paTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTophl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAJIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yU4€T CyXOro M OKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUN
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

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 MoJjie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1ose B BeuiecTBe. @eppoOMarHeTUKy, napa- u JUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa H TCXHOJOIHYCCKUC TIPOLCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B LE€NM MOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. llepumon Manbix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

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 3aTyxarmux KoiaeO0aHuii 1 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ KoeOaHNl Ha yIpyroM MoJBECe.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1cHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJE€OaHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyumka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH MEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tpanchopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHuns u qudpaxims.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYJION W
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomire 1 paccerBaronye auH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozelb CBETOBOJA.

HccmemoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipuzaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOJIMOAA MPH NMOMOLIMU JU(PaKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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
OunmTenHa 11 Goroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu ABWXKYyIleWcsa dactuubl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs atoMma. [lnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U31ydeHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

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. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

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

SAnepusble peakuuu. Jlenenue u cunrtes siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3zgen 8. JiieMeHTBI aCTPOHOMUH M aCTPOPU3MKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PaIUOTENIECKOIIbI, BHEaTMOC(hEpHass aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CreKTpaabHbIN KJIacC —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

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

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aus CeBEpHOIro MOJylIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOM TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOW KAapTHHE MUpPA, 3HAYECHHUE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro 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
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpeJieieHHEe TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWIIMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

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

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JI€pHAs SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESTENBHOCTH, B TOM YUCIIE B HACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAkKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 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 HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IOBE/ICHUS;

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

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3NKOMN U TEXHUKOM, yMEHHE COBEPIIATh OCO3ZHAHHBIM
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(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE IJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (pu3uKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3ydeHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HCCIIEA0BATENbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEATh LEIU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOMCKY METOJOB pEIIeHUS 3amad  (PU3NIECKOTO
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallusX, B TOM YHUCIIE€ MPU CO3JaHUU YUYEOHBIX MPOEKTOB B OOJACTU
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ pEUICHUS 3adayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBAThH IPUOOPETEHHBIN OIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 3aJ1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHHUS.

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 IpeICTaBICHUS;

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, TUTHEHBI, pecypcocOepeKeHus, MPaBOBBIX U
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.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NeSITEIbHOCTH;

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

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

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaTbHON
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 1O €€ JOCTHKEHUIO: COCTaBIATH IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OIIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJHEHUS MPAKTUYECKONW paboThl ¢ yYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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 JICATCIIbBHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI pe(IEKCUU 1JI1 OLEHKU CUTYalllH, 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 IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MpPU aHAIU3E pPE3yJIbTaTOB
JeSITEIIbHOCTH;

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, MPEATOIararoIi
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOs U3
CBOMX BO3MOKHOCTEH;

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

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTbCS, MNPOSIBISATH HHTEpEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh pOdb (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE MaJCHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YS] OCHOBHBIE MTOJIOXKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAaHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: INpeoOpa3oBaHui ['amuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJAUHAMHUKHN (CBSI3b JIaBJIEHUS HJCAIBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJI H €ro TeMIEepaTypou, YypaBHEHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUE SIBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas YyCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JHEPIUs
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOIO Ta3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO I0JIs, PA3HOCTh MOTEHLMAJIOB, JJIEKTPOJABUXKYILAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAHUA  (PUBUYECKHX  SIBIICHUIA:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaayu, 3JIEKTPpU3alrs TeJl, SKBUIMOTEHIIMAIbHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nUeckux BeTMYMH B BHUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBMIa 6€301acHOr0 TPY/la PH MPOBEACHUH UCCIEA0OBaHUI B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3MUecKo MOJENbI0: Ha OCHOBAHMM aHAIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOJIUTH PACUYETHI HA OCHOBAHUM MMEIOIINUXCS JAHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKIACHHUH C ONTIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

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

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOU
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
o011ecTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMALNK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACHPENEITh 1€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXXIOrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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 KapTHUHE MUPA, POJIb ACTPOHOMHH B IIPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIeel (PU3NUECKUX TEN U IPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIEl aToMa, aTOMHOTO spa 1
KBAHTOBOM MOJICIU CBETA;

pa3nuuaTh yclIoBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOILECCHl U SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpOi MOCTyNaThl bopa, MpUHIINUIT COOTHOIICHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYIASL CHUJIAa CAMOMHAYKLIHMH, HSHEPrus MAarHUTHOTO IO
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SBIICHHIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornextpuueckuit apdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Pu3ndecKue MPUHIIUIBI CIEKTPAIbHOTO aHAN3a U
paboThI J1a3zepa;

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

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

IPUMEHSATHh OCHOBOMNOJATratoUIMe aCTPOHOMUYECKHUE TMOHATHS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNUHM 3BE3/] M BCelleHHOM;
IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (U3UYECKUX BEIMYHMH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: NIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
THITOTE3bI;

ONHUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia IIPH MPOBEICHUH UCCIICIOBAaHUHN B
paMKax  y4eOHOro  OSKCIEpUMEHTA, npakTUKymMa W y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYeCKOM MOJICNIbI0: Ha OCHOBAaHWM aHaJIW3a YCJIOBUS BHIOUPATh
dbuznyeckre MojeNd, OTBEYaIoIIMe TPEeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOJIUTH PacCYEThl HA OCHOBAaHWM MMEIOIIMXCS JTaHHBIX, aHAJIM3UPOBATH
pe3ysIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM MOJYUYCHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3zesoB Kypca (PU3HKU, a TAK)KE MHTErpaIluy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJAa: BBICTPAUBATh JIOTHYECKYIO
LIETIOYKY PaCCyXJICHHUI C ONOPOI Ha U3YYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MIPUHIIAIIOB PA0OTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUYCCKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
NESATCIIBHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3MYCCKUMH IIPOIECCaMU, C
MO3UIINHN IKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHHMSI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3M4HbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHNSI HOBBIX 3HAHUH B IIPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEIATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOro W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. HAYYHBI METO/I IO3HAHUSI ITPUPO/IbI
1.1 HayuHbIil MeTO MO3HAHUS IPUPOIBI 6 bubmmorexa [TOK
' i a pHpOA https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pazgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 Hunavimia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratuia TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubmuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubnmorexa LOK

https://m.edsoo.ru/f16b68d7



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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmmorexa [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 27EKTPUUECKUN TOK 24 https://m.edso0.ru/f16b68d7
bubmuoreka [JOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazueny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnmoreka [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 pa3iesioB H TeM uugpoBbIe
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
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
21 Mexareckue kosebaiis 10 https://m.edso00.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
61 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 kypca ¢pusuku 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 INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie I[IpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1 bubnmnoreka HOK
IIPUPOJE https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnnoreka IIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MPOIIECCE MO3HAHUS
3 npupoasl. Habmronenne 1 DKCuepruMeHT B 1 bubmorexa HOK
PHPOZEL. P https://m.edso0.ru/34c49931
¢busnke
bubnnoreka IIOK
4 Crioco6s1 n3mMepenus: Gu3NUeCKNX BEIUYUH 1
p ¢ https://m.edso0o.ru/ca2def03
5 AOCOIIIOTHAsI U OTHOCUTEJbHAS TTOTPEUTHOCTH 1 bubnmnoreka [JOK
U3MepeHuil PU3NYECKNX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bubmuoreka [JOK
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeATEIbHOCTH JIFOAEH
Mexanunueckoe nBmxkeHne. CucreMa oTcyeTa.
bu6nuoreka [IOK
7 OTHOCUTENHHOCTh MEXAHUYECKOTO JIBUKEHUSI. 1
https://m.edso0.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
3 Pannyc-BekTop MaTepualbHON TOUKH, €TO 1 bu6mmoreka [JOK

MMPOCKIHU HA OCU KOOpPAUHAT. TpaeKTome.

https://m.edsoo.ru/30a108a5
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[Tepememnenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

bu6nmoreka [IOK

9 I'padmueckoe onurcanne paBHOMEPHOTO
paguiccko P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKCHUS
10 Ciio)eHne nepeMeeHnil 1 CKOPOCTEH. bubmuorexa [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBHKEeHHE. MTHOBEHHAs
11 cKopocTh. Yckopenue. [Ipamoinuneitnoe bubmorexa LHOK
p ’ p P https://m.edsoo.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcaHne MPsIMOIMHEHHOTO bubnmnorexka HOK
JIBU>)KEHUS C TIOCTOSTHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOoaHoe majienre. Y CKopeHrue CBOOOTHOTO
13 aJicHus. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH bubmorexa LHOK
A ' pA > CXOP ’ https://m.edsoo.ru/f738109c
YCKOPEHUS OT BPEMEHH M UX TPapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bu6mmoteka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BH>KeHUE MO
15 OKPYKHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb. bubnmnorexka HOK
[Iepuon u yacrora. LleHTpOCTpEMHUTENBHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHUE
bu6mmoteka [IOK
16 Kontponbras padota nmo teme "Knunemaruka"
p p https://m.edso0.ru/1242f32e
[IepBe1it 3akoH HeroTona. MMHEpIManbHbIe
17 cucreMsl orcuéra. [IpuHnun bu6mmoreka [JOK

oTHOcUTENbHOCTH ["anunes. HennepuuanbHbie
CHUCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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18 Cuia. PaBHojelicTByo1as cuiia. Bropoit bubnmoreka [JOK
3akoH Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiicteue ten. Tperuil 3aKk0H bubnnorexa [IOK
Herorona https://m.edsoo.ru/57dba505
20 [Ipunnun cynepno3unuu cuil. Pemenue 3anay bubnmoreka [JOK
Ha MpUMEHEHKE 3aKOHOB HbroTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh T'PaBUTAIIMOHHON U bubmmorexa [JOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOIN Macchl
99 Cuna TSDKeCTH B YCKOpeHHE CBOOOTHOTO bubnmnoreka HOK
1aJICHUs https://m.eds00.ru/22757f26
JIBu>keHne HeOECHBIX Te U UX
23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa LHOK
Y yt $ P https://m.edsoo.ru/11abfa0a
KOCMHUECcKasi CKOpocTh. 3akoHbl Keriepa
bubmuorexa [JOK
24 C .3 I'yka. B
FIE YHPYTOCTH. JaROM & yka. Bee Tend https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupoaa v BUAbI CUT TPEHUS. bubnuoteka [{OK
25 JIBr>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHUJIbI https://m.edsoo.ru/1fa86499
COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2cb29676
26 JaBiienue. ['napocratnueckoe 1aBjIeHUE. bu6mmoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoteka [IOK
AbcomoTHo TBepaoe Teno. [locTynaTenbHoe u
21 BpalaTelIbHOE JBUKEHUE TBEPOTO Tella Bubmmorexa [IOK
pattt A P https://m.edsoo.ru/2b95d57e
08 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIllCHUS. bubnuotexa [JOK
[1neqo cumsl https://m.eds00.ru/653d3459
29 CrnosxeHue CHI, TPIIIOKEHHBIX K TBEPIOMY bubnmnoreka [JOK

teny. LleHTp TsbkecTH Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

30 Pemrenue 3agau bubmorexa LOK
https://m.edsoo.ru/dclcaacO
31 KonTponbras pabota mo Teme "J[uHamuka. bubmuorexa [JOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NmMiynibe MaTepraaIbHOM TOYKH, CUCTEMBI
39 MaTepHUaIbHBIX TOYCK. LIeHTp Macc CUCTEMBI bu6nuoreka [IOK
MaTrepuaibHBIX TOUeK. Teopema o0 JBHKEHUH https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
Wmnynbe cuitbl 1 M3MEHEHHUE UMITYJIbCA TeJa.
33 3aKoH COXpaHEeHUs UMITYJIbca. PeakTHBHOE bubnnorexa LIOK
p y ' https://m.edso0o.ru/13f0a221
IBIDKEHUE
MOMEHT UMITyJIbCa MaTePUATbHOW TOYKH.
34 IIpencraBieHue 0 COXpaHEHU MOMEHTA bubmmorexa [IOK
pel p https://m.edsoo.ru/d6532ebh9
HUMITYJIBCA B IICHTPATBHBIX MOJISIX
bubmmoreka [IOK
35 Pemenne 3amaq
a https://m.edsoo.ru/f7706d63
PaGotra criisl Ha MaJIOM M Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bubnmorexa [IOK
P P p https://m.eds00.ru/913974c7
paboThI cuiIbl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKON DYHEPTUH bubnmorexa [IOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOW TOUKH
IToTeHnManbHBIE M HEMOTEHIMAILHBIE CHIIEL.
bu6nuoreka [IOK
38 [TorennmansHast sHEpTHsL. Bropas

KOCMHUYECCKasA CKOPOCTh

https://m.edsoo.ru/554bafcc
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TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIMOTCHIHAJIBHBIX CHUJI C UBMCHCHHEM

Bbu6nuoreka [IOK

39
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUs MEXaHWYECKON dHEPTUN
Yupyrue u He W€ CTOJIKHOBECHUS.
40 v EZII;GHI/IC Eeynff) };ITJII/I JIs1 UACAIbHOM bubmorexa LOK
P Py AU 1A https://m.eds00.ru/f30f43b6
KHUJTKOCTH
41 KonrponsHas padora o reme "3aKoHbI bubnmoreka [JOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npeacrasieHuit o npupoie
ped PHPOA bubmuorexa [JOK
42 Tera0Thl. OcHOBHBIC nonokeHus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUIAKUX U TBEPIBIX
43 Tle Xapakre Bi)KeHI/I}I u BjaI/IMO eﬁC"I[)BﬂH}I bubmorexa [JOK
- 4ap pa a https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KonuuectBo BemecTra. [TocTosiHHas bubmorexa [JOK
m ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TeroBoe paBHoBecue. [llkana bubmuoreka [JOK
Henscus https://m.edso0.ru/0070d493
bu6nuoreka [IOK
46 P
CHieHAe sajad https://m.edsoo.ru/1531aba5
bu6nuoreka [IOK
47 4 iras. I’
AACIDHBIH 143, £ a30BBIC 3AKOHbL https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneera-Kiamneiipona. bubnmoreka [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
49 AbcomoTHas Temieparypa. 3akoH JlanbToHa bubmmorexa LOK

https://m.edsoo.ru/14e02d1f
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50 N3omporueccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'paduueckoe npecTaBiIeHrE N30MPOLECCOB! bubnmoreka [JOK

ol
M30TepMa, U30X0pa, n306apa https://m.edso0.ru/1344327b

bu6nmmoreka [IOK

52 Ocnosroe ypastenre MKT https://m.edsoo.ru/c8094721

bu6nmmoreka [IOK

53 Pemerie sanat https://m.edso00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl

54 TepMoz{HHaMy{qecxoﬁ CI/\IJCTCMI)I CO cpenHen https://m.edsoo.ru/c38af875
KMHETHYECKOM HEpruei mocTynaTeaIbHOro
TETIUIOBOTO JABUKEHUS €€ YaCTHI]

55 O00011IeHIE U CUCTEMATHU3AaIMsl 3HAHUN 110 bu6nmoreka [IOK
teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 KonTponbnas pabota no teme "OCHOBBI bubnuorexa [HOK
MKT" https://m.edsoo.ru/13adad59
TepMmoauHamMuueckas cucteMa. 3a/laHue
BHEIIHUX ycsoBui juist T/ cucreMsl.

57 BaemHne u BHyTpeHHUE TapaMeTpPhI. bubnmnorexka HOK
ITapamerpsl T/I cucTeMBl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOITIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBoabHas penakcanus T[] cuctemsl bubnmorexa LOK

https://m.edso0.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO
59 Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE. bu6nuoreka [IOK

VYcnoBus TPUMEHUMOCTH 3TON MOAEIHN

https://m.edso0.ru/29355001
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VYpasuenue MeHnneneena-Kianepona u

bu6nuoreka [IOK

60
BBIpAYKEHHE /111 BHYTPEHHEU SHEPTrUun https://m.edso0.ru/bal178d0
BeIpaxxenue 11 BHyTpEHHEN SHEPTUU
61 OJHOATOMHOTI'0 UJICAJIbHOTO rasa. bubmuorexa [JOK
KBasucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl15
IIPOLIECCHI
DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
62 Brruucnienue pabotsl o rpaduky npouecca bubmmorexa LHOK
P P y Hpon https://m.edso0.ru/741d5738
Ha pV-auarpamme
Temnonepenaua kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruu T]I cucreMsl 6e3 bubmorexa [JOK
yiP P https://m.edsoo.ru/3d734561
COBepIIeHUS PabOThI
64 KonBek1usi, TermionpoBOAHOCTh, U3Iy4YECHUE bubmmorexa [IOK
Hi POBOA > I3 https://m.edsoo.ru/157b54cd
KonnuectBo temnotel. TemnoéMKocTs Tena.
65 VY nenbHas U MOJIIpHas TEMII0EMKOCTH bubnmnoreka [JOK
BEILECTBA. Y Ie/IbHAs TEII0TA CrOPaHUs https://m.eds00.ru/7ba67355
TOIUUTMBA
66 Pacuér xonuyecTBa TEIIOTHI IpU bubmuorexa [JOK
Teroneperaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 anuabaTHOM mporecce. [lepBriii bubnmnoreka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edso00.ru/d8098824
68 KomnundecTBo TemnoTel u paboTa Kak Mepbl bubnmoreka [JOK
U3MEHEeHUs BHyTpeHHel sHepruun T/l cucremsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAUHAMUKH IS
P P Bu6nnotexa [IOK
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.

HeoOpaTUMOCTb NPUPOIHBIX MTPOLIECCOB

https://m.edsoo.ru/c6f4f464
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bu6nuoreka [IOK

70 [TpuHmne! nericTBus TeILIoBbIX MammuH. KI1
PHHI a A https://m.edsoo.ru/2e945513
bu6nmoreka [IOK
71 MaxkcumansHoe 3Hauenue KITJ1. [Huxin Kapao
A1 p https://m.edsoo.ru/fe3857b9
bu6nmoreka [IOK
72 Pemenue 3ama
HHCHHE Saad https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaAHUSI
73 TEIUIOBBIX ABUrareseii. TemnoBoe Bubmaorexa ITOK
g L https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
bubmuorexa [JOK
74 Pewenue 3amau
a https://m.edso0.ru/c8c70432
75 O00011IeHIE U CUCTEMATHU3AaIMsl 3HAHUN 110 bu6nunoreka [IOK
teme "Tepmonunamuka. TenaoBbie MalIMHb" https://m.edso0.ru/28d62b3f
76 KonTponbhas padota no teme bubnnorexka HOK
"Tepmonunamuka. TenaoBble MalIMHbI" https://m.edsoo.ru/1b6e26¢5
ITapooGpa3oBanue U KOHACHCAIN.
77 I/Icf[a GII-:I/IG U KHUIIeHue. Y, enL:aﬂ TeIuIoTa bubnnorexa LIOK
P - A https://m.edso00.ru/6f8e6777
nmapoo0pa3oBaHus
HacpiiieHHbie 1 HEHACHIIIEHHBIE MapPh.
KauecTBeHHast 3aBUCUMOCTD IDIOTHOCTH U
JABJIEHWS HACKIIIEHHOTO apa OT
78 TEMIIEPATYPHL, UX He?,aBI/ICI/If/IOCTI) oT 00BEMa bubnnorexa LIOK
PatTypel, https://m.edso00.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JIaBJICHUS B
JKUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6nuoreka [IOK
OTHOCHUTEJILHAS BIaKHOCTD https://m.edsoo.ru/30ebbb79
Bubnuoreka I1IOK
80 Pemrenne 3agau 1

https://m.edso0.ru/18e95ff3
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TBépnoe Teno. Kpucrammueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmmorexa [JOK
P ' P https://m.eds00.ru/20a88a03
KpHUCTAJIJIOB
82 [lnnaBnenue u kpuctamm3auus. Y aeinbHas bubnnoreka HOK
TerioTa miasienus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
83 cxarue. Casur. Moayne FOnra. [Ipeaen bubmorexa LHOK
- BT H}: - bed https://m.edsoo.ru/dalaabl10
ynpyrux aedopmaruii
TemnnoBoe paciupenne KUAKocTel u
84 TBEPABIX TeJ. AHTAPMOHU3M TEIUIOBBIX brbmmorexa LTOK
P o P https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTuIl BElIeCcTBa
85 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexka HOK
nepexoaax https://m.edso0.ru/97a0672f
bubmnoreka IIOK
86 v 0
PABHEHHE TEILIOBOTO baiatica https://m.edsoo.ru/ab1521fb
bu6mmoteka [IOK
87 P
CHICHHC sanad https://m.edso00.ru/8ab7f40d
[ToBepxHOcTHOE HaTsKeHUE. KanusipHbie
88 sBJIeHUs. J[aBlieHUE 110 HCKPHUBJICHHOM bubmorexa HOK
' P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKocTu. Dopmyrna Jlamaca
O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA bubmmorexa [JOK
P B B ' https://m.edso0.ru/0b52575¢
da30BbIE IEPEXOABI
90 KonrtponbHast pabora o Teme "ArperarHsie bubmmoreka [JOK
cocrossHus BeniecTBa. @a3oBbie nepexoas” https://m.edsoo.ru/7dc2a739
o1 DnekTpu3anus Tel U €€ MpOosIBICHUSI. bubnuotexa [JOK

Dnektpuueckuii 3apsia. [[Ba Buna

https://m.edsoo.ru/laff445f
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ANEeKTpUYecKux 3apaa0B. [IpoBoaHuky,
IURJIEKTPUKU U ITOTYITPOBOJAHUKN

DneMeHTapHbIN AEKTPUIECKUH 3apsil. 3aKOH

bu6nmoreka [IOK

92 COXPAHEHUS IIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiibl. bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/445b7746

Bbu6nuoreka [IOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubnmnoreka HOK
BJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.

96 [TpoOHpbIii 3aps. JInHUKM HaNPsHKEHHOCTH bubnmnoreka HOK
aneKkTpudeckoro nosst. OqHOpoIHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE I10JIe

97 [ToTeHIManbHOCTD 3JIEKTPOCTATUHYECKOTO bubmuorexa [JOK
nosist. Pa3HOCTE OTEHIIMAIIOB U HAIIPSKEHUE https://m.eds00.ru/80021447
[ToTennmanpHas YHEPTUS 3apsiia B

98 ANEKTPOCTATHYECKOM 1oJie. [ToTeHmman brbmmorexa LTOK

https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJISL U PA3HOCTH bubnmnoreka [JOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TIOJISt https://m.edsoo.ru/df7a6838

100 [IpyHIMI cynepno3uuy dIEKTPUUECKUX bubmmoreka [JOK
oJIei https://m.edsoo.ru/Ocfe4a6e

but6mmoreka [IOK

101 Pemerte sanat https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuoteka [JOK

3apsHKEHHOU cdepsl

https://m.edsoo.ru/b297b5c3
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[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsHKEHHOM bubmorexa LOK
pa. P p P https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIIOCKOCTH
104 IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubnmoreka [JOK
VYcioBre paBHOBECHS 3apsiIOB https://m.edso00.ru/32405eab
JMBAEKTPpUKY U TIOTYITPOBOHUKH B bubnmnoreka HOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Kongencarop. DneKkTpoEMKOCTh
106 KOH HeHcaTo pa Onex : 0EMKOCTH IIJIOCKOTO bubmorexa [IOK
g pa- P https://m.edso00.ru/845b4f73
KOHJIEHCaTopa
107 [TapannenprHOE COSAUHEHNE KOHICHCATOPOB bubmorexa [JOK
P 8 a p https://m.edsoo.ru/d11e8ce?
108 IlocnemoBaTeabHOE COCIMHCHIE bubmnoreka IIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHACHCATOpa bubmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmorexa [JOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o00meHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuorexa [JOK
Teme "DnekTpudeckoe mnoie" https://m.eds00.ru/5752603f
114 KonrtponsHas pabora no teme bubmuoreka [JOK

"OnexTpuueckoe nojue"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [TocTodHHBIH TOK. Y CITOBUSA

115 CYIIIECTBOBAHMS TTOCTOSTHHOT'O buGnnorexa LIOK
https://m.eds00.ru/233311b5
AIEKTPUICCKOTO TOKA
bubmuorexa [JOK
116 Wcrounuku Toka. Hanpsxenne u 3/1C https://m.e dsogru 10839115
117 3akon OMa it y4acTKa LETH. bubnmoreka [JOK
DIEeKTPUYECKOe COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTb COIIPOTUBIICHUS OJHOPOIHOIO
118 MPOBOJHHUKA OT errz) JUIAHBI U an[)mfmf bubnnorexa LIOK
https://m.edsoo.ru/95fcdf51
MONIEPEYHOT0 CEYCHUS
119 Y nensHOe CONMPOTUBRIIEHUE BENIECTBA. bu6nunoreka [IOK
Permrenue 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapAJIEIBLHOE, bubmnoreka IIOK
CMEIIIaHHOE COECIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuoreka [JOK
uenei. [IpaBuna Kupxroda https://m.eds00.ru/1794cf37
bu6nuoreka [IOK
122 Pemerte sanax https://m.edsogru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms bubmuoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bu6nuoreka [IOK
124 Pemerte sanat https://m.edsogru/6761bf0f
195 MOMHOCTB 2IEKTPUYECKOT0O TOKA. TeruioBast bu6mmoreka [JOK
MOIIHOCTb, BBIIEIIAEMAas Ha pE3UCTOPE https://m.eds00.ru/99750a6f
but6mmoreka [IOK
126 Pemerte sanat https://m.edsogru/eb72f024
127 O/IC u BHyTpEeHHEE CONPOTHUBIICHHE bubnuotexa [JOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af
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128 3akon OMa 1t TOJTHOM (3aMKHYTOM ) bubnmoreka [JOK
AJIEKTPUYECKON LIeTH https://m.edsoo.ru/221f40fb
bu6nuoreka [JOK
12 P
o clieHie sanat https://m.eds00.ru/35800679
bu6nuoreka [JOK
130 MOIHOCTE HCTOHHKA TOKA https://m.edsoo.ru/a0ae51d8
Bbu6nuoreka [IOK
131 Koporkoe sambricariie https://m.eds00.ru/5465632
132 Konzaencarop B Lienu NOCTOSSHHOT'O TOKa bubmorexa [JOK
A pBi https://m.edso0.ru/35368f3e
bubmuorexa [JOK
133 P
CHICHAC sakad https://m.edso0.ru/4410cef0
134 Pemenune 3agau mo teme "IlocTossHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bu6mmoteka [IOK
ANEKTPUYECKUNA TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "IlocTostHHBIN bubmorexa [JOK
AIEKTPUIESCKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmorexa [JOK
teme "I1oCTOSIHHBIN JeKTpUYeCKUidl TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbHas padota no teme "llocTostHHBIN bubnmnorexka HOK
ANEKTPUYECKUN TOK" https://m.edso00.ru/1885ddf1
DieKkTpruyecKasi MPOBOAUMOCTh Pa3IMUHbIX
139 BE eZIT)B Drek I/I:qecsm‘/i TOK BpMeTaJ'IJ'IaX bubmorexa HOK
B ) P ' https://m.edsoo.ru/da794295
CBepXIpoBOANMOCTh
DNEeKTPUUECKUN TOK B paCTBOpaX M paciuiaBax
bu6nuoreka [IOK
140 AIEKTPOJUTOB. 3aKkoHbl Dapajes nis

ANEKTPOIIH3a

https://m.edsoo.ru/4b423491
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bu6nuoreka [IOK

141 DneKTpuYecKuii TOK B razax. [lmasma https://m.edsoo.ru/92d92f76
DNeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
142
PUOOPHI https://m.edsoo.ru/2E+160
143 DIEKTPUUYECKHUI TOK B TIOTYIPOBOIHUKAX bubmmorexa [JOK
https://m.edsoo.ru/ab61c660
Bbu6nuoreka [IOK
144 TomynposoHioBbie MpHOOpE! https://m.eds00.1u/83622200
Ou3nyecKkuil MPakTUKyM 0 TeMe
"M3mMepeHue cuiibl TOKA U HAMIPSKEHUS B
LMY MOCTOSIHHOT'O TOKA MPHU TTOMOIIX
145 aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX bubnmnoreka HOK
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt https://m.edsoo.ru/5643ea56
nabopatopueli o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIIM KOMITBIOTEPHBIX JATYMKOB"
®uznueckuil NpakTUKyM 1o teme "M3yuenue
146 HepaBHOMepHoll:")O )IBI/I;(,ZIHI/ISI C LENBIO g bubmmorexa LOK
. " https://m.edso0.ru/f6292f5f
oTpesieNIeHUs] MTHOBEHHOW CKOPOCTH
Du3nUeCcKUil IPAKTUKYM I10 TEME
"N3mMepenune yCKOpEeHHUs MTPH NPSMOJIMHENHOM
147 PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHON bubmuoreka [JOK
mwiockoctu" wnu "Mccnenosanue https://m.eds00.ru/6960b6ef
3aBUCHUMOCTH IIYyTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBH>KEHUN"
Pu3NYECKUl IPAKTUKYM I10 TEME
148 "M3mMepeHune yCKOpeHHsi CBOOOIHOTO bubmmoreka [JOK

nagenus” win "M3yyeHue qBHKeHUs Tena,
OpOILIEHHOTO0 TOPU30HTAIBHO"

https://m.edsoo.ru/d1ea2402
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149

150

151

dusnyeckuil npakTukyM no teme "M3ydenue
JBUKEHHSI TeJIa 10 OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJIKO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHus KOHMYECKOro MasiTHUKA OT €ro
napamerpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHune paBHOJACHCTBYIOLICH CUIIBI TTPH
JIBUKEHUH OpyCcKa MO HAaKIIOHHOM TIOCKOCTH"
win "TIpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HAaKJIOHHOM
IJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro
Macchl”

®du3MUECKuil MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIINX B TIPYKUHE U PE3HHOBOM
oOpastie, oT ux nedopmarnuu" win "M3yyenue
JIBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEPEKUHYTON uepe3 JETKui 010K"

Bbu6nuoreka [IOK
https://m.edsoo.ru/bcf53514

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYUHE YTII0OBOTO KOd(PPUIIMEHTA
3aBucumoct Frp(N)" min "MccnenoBanue
JBUKEHMs OpyCKa MO0 HaKJIOHHOW TJIOCKOCTH ¢
NepPEMEHHBIM KO3 UIIMEHTOM TpeHUs" Win
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHuem"

bu6mmoteka [IOK
https://m.edsoo.ru/b83b1607

153

@uU3NYECKUI IPAKTUKYM IO TEME
"HccnenoBanue ycioBUid paBHOBECHS

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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TBEPZOI0 TeJa, UMEIOIIETO OCh BPALICHUS "
uinu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOWYMBOCTHU TBEPJIOTO TeJla, UMEIOIIEro
Ionaas onops"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue uMInysbca Telia no TOpMO3HOMY
nytu" wim "M3mMepeHue Cuiibl TITU, CKOPOCTH
MOJIEJIN 3JIEKTPOMOOMIISE M MOIIIHOCTH CHUJIBI
Taru" nim "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coxpaHeHus: UMITyJbca Ipu
ynpyrom B3aumozeicteun" i "Msmepenne
KMHETUYECKOM SHEPTUu Teja 10 TOPMO3HOMY

yTH

bubmuorexa [JOK
https://m.edsoo.ru/856fh28e

155

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUUYECKOTO Mporiecca (PeKOMEHI0BAHO
WCIIOb30BaHKue U(poBoi nabopatopun)"
unu "M3ydenne u30XopHOro nporecca’ uiu
"N3yuenune n3o6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSIHUA"

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

156

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenbHoi TenaoéMKocTu" niu
"HccnenoBanue nporecca OCThIBaHUS
Bemectsa" wim "HcciaenoBanue agnabaTHOroO
npouecca” nim "M3ydyeHne B3auMoCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJEICTBUS U TEMIIEPATYPHI KUIIEHUS
JKUIKocTen"

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

dusnyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEU MCIapeHust >KUAKOCTEH"
unu "M3mepeHue yaeinbHON TEeIIOThI
riaByieHus apaa" win "M3ydeHnue cBOMCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHON BIAXKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B nomenieHun". smepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmtoienue npeBpalieHus SHEpTruu
3apsKEHHOI0 KOHAEHCATOpa B IHEPIHUIO
u3nyyeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHU TOKA B LIENIH, COAEPKAIICH
koHzieHcarop" win "Pacnpenenenue pasHocTH
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCIIEI0BATEILHOM COCTUHEHUN
KOHJIEHCATOpOB"

bu6nmoreka [IOK
https://m.edsoo.ru/6b1a23b5

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnegoBaHne CMENIAaHHOIO COEIUHEHMS
pesucropoB” niu "M3MepeHue yaeapHoro
CONPOTUBIIEHUS TPOBOIHUKOB" UITN
"ccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsKEHUs JUIs1 JIaMITbl HaKaJIuBaHUs"

bu6mmoteka [IOK
https://m.edso0.ru/2b179d98

160

Pu3NYEeCKUil IPAKTUKYM IO TEME
"Habmronenue snextponusa” i "M3mepenue
3apsija OJHOBAJIEHTHOIO MOHA" WK
"HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WIN

but6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

PesepBHeIit ypok. O000IICHHE 1

bu6nmoreka [IOK

161 cucTeMaTu3alus 3HaHU 10 TeMe
: o https://m.edsoo.ru/ed017d93
Kunematuka
PesepsHEIil ypok. O0001IIEHNE U
162 CI/ICTEM&TI/IBZI_II)I/M 3HAHUU 110 TEME Bubmiorexa IIOK
' https://m.eds00.ru/3149956b
'NTunamuka"
PesepBusblii ypok. O0001IEHNE 1
163 CI/ICTI;)MaTI/ISZI_II)I/IH 3gaguit o teme "CraTtuka bubmiorexa LIOK
" https://m.eds00.ru/0f9752ac
TBEPAOIo Tella
PesepBusblil ypok. O000IIEHNE 1
164 CI/ICTEM&TI/ISZEI/IH 3HaHUM 10 TeMe "3aKOHEBI bubmiorexa LIOK
. https://m.edso0.ru/6¢c0df9cc
COXPAHEHHUS B MEXaHHUKE
PesepBusblil ypok. O000IMIEHNE 1
165 CI/ICTEM&TI/ISZP ¥ 3HaHui 1o TeMe "OCHOBBI Bubmorexa IJOK
R . " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETUIECKOU TEOPUHU
PesepBusblit ypok. O000IIEHNE 1
166 CI/ICTI;)MaTI/I?;Zp W 3HAHWH 10 TEME Bubmiotexa IIOK
" B " https://m.edso0.ru/Obcc77cl
Tepmouaamuka. TeruioBbIe MAITUHBI
PesepBHelIit ypok. O60011IeHNE 1
167 cUcTeMaTHu3als 3HaHUK 1o Teme bubmorexa [JOK
"ArperarHble cocTosiHus BemecTBa. Da3zoBbie https://m.edsoo.ru/59ca5c91
nepexoanl”
PesepBusblil ypok. O000IIEHNE 1
P P N bubnuotexa [JOK
168 CHUCTEMATHU3AaIHI 3HAHUH 10 TEME

"OnexTpuueckoe nojue"

https://m.edso0.ru/f2381c0c
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PesepBHelil ypok. O600IICHHE 1

. bubmuorexa [JOK
169 CUCTEMATHU3AalNA 3HAHUH I10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIN JCKTPHUYSCKUN TOK
PesepBubiil ypok. O000IIEHIE U
170 CI/ICTI;MaTI/BZp U 3HaH1/1§l o teMe "Toku B 1 Bubmorexa OK
B " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
B3anmoneicTBHe MOCTOSSHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHoe I10Jje 1 bubmorexa LOK
POBOA ’ ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MarauTHOM UH un. [Tpunmun
2 cyIie 5031/1 15971 Mal"HI/ITfIﬁ(; noneﬁp HI/LIIHI/H/I 1 bubmorexa [IOK
yrep vu ’ https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarauTHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubmmorexa [IOK
OmneIT OpcTena https://m.edsoo.ru/d35d5262
" bubnmoreka [JOK
4 C A 1
118 AMICPa, €€ HAUPas/ICHue 1 MOy b https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHicHie sazat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubnuorexa [JOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOIYJIb.
7 I[BI/DKGHI/II)G 3:1I sDKeHHOII;I) YaCTUIIbI B Hy 1 bubmmorexa [TOK
P H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JIe
bubmuorexa [JOK
8 P 1
CHIeHHe 3ajad https://m.edso0.ru/504e98c7
9 Pa6ora cuel Jlopenria 1 bubmnorexa [IOK

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

10 Pemuterme sagas https://m.eds00.ru/93617bd9
1 MarauTHoe 1nosie B BEUIECTBE. bubnmoreka [JOK
deppoMarHeTuky, napa- u JuaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnuoreka [JOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubnuoreka [JOK
13 Pewenne 3anaud no reme "MarautHoe mnosue https://m.eds00.ru/5b55¢307
bubmuoreka [JOK
14 P "M "
enIeHue 3a7a4 1o Teme "MarautTHoe 1mosie https:/m.edsoo.ru/41cdac8a
15 SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUH. bubnuoreka [JOK
[ToTok BEeKTOpa MarHUTHOM UHAYKIIMHU https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 IAC mrnyKumy https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [JOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.edsoo.ru/L5abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnunoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
bubmuorexa [JOK
21 II J
pasuio Setia https://m.edsoo.ru/bbc22726
99 WNunyktuBHOCTE. KaTylllka HHAYKTUBHOCTH B bubnnorexa [JOK
LIENY TTIOCTOSTHHOT'O TOKa https://m.edsoo.ru/621eae9d
93 SBnenne camonnaykiuu. 3/(C bu6mmoreka [{JOK

CaMOMHAYKIINN

https://m.edsoo.ru/7ee60ca8
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24 DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C bubnmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad1l
bubmuoreka [JOK
25 Pemerie sana hittps://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
Teme "DnekTpoaruHamMuKa" https://m.eds00.ru/76484025
97 KoHnTtponbHas pabota 1mo Teme bubnuoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edso00.ru/8ae09b98
08 Konebarenbnas cuctema. CBOOOAHbBIE bubnmoreka [JOK
KoJjeOanus. 'apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe v JIMHaAMUYECKOE ONUCAHUE bubmuoreka [JOK
KOJIeOATEIIBHBIX JTBUKCHHIMA https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. Beion
JUHAMHYECKOTO OMKMCAHUS TAPMOHHUECKUX bubnuoreka [JOK
30 .
KOJICOAHUH M3 X SHEPTETHYECKOTO U https://m.eds00.ru/e3c99692
KHHEMAaTHIECKOTO OTTMCAHUS
. bubmuorexa [JOK
31 AMIUTHTY L W pasa konebammi https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [lepuox
MaJIbIX CBOOOIHBIX KOJIEOaHU
32 MaTeMaTU4ecKoro MasTHuka. [lepuon Bubmorexa LIOK
N https://m.edsoo0.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKA
33 3aryxatomue konebanus. BeiHyX/1eHHbIE bubmuorexa [IOK
kosebanus. Pezonanc https://m.edso00.ru/72e93d09
34 ABTOKOIE0AHUS bubmmorexa [JOK

https://m.edsoo.ru/6add2644
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bubmuoreka [JOK

35 Pewenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenmnus "MexaHnueckue bubnuoreka [JOK
KOJIeOAHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110 bu6mmoreka [JOK
teMe "MexaHndeckue Koneoanus" https://m.edsoo.ru/eb84182f
DNEKTPOMArHUTHBIE KOJICOAHMSI. bubmmoreka [JOK
38 .
KoneGaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYABI
39 3a IF)I Z KOHJICHCATOPa C aMILTUT o}gcunm bubmmorexa [JOK
PAA g P e https://m.eds00.ru/093f9afl
TOKa B KOJIEOATEIIbHOM KOHTYpE
40 3aKOH COXpaHEHHsI SHEPTUHU B UACATHHOM bubnuoreka [JOK
K0JIeOAaTETbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHuTHbIE
41 Kon}:éamfj{ Brin >Kp €HHbIE bubmmorexa [OK
' YR https://m.eds00.ru/5e668619
AIEKTPOMArHUTHbIE KoJeOaHus
42 ITepemennsblii TOK. Pe3ucTop u KOHAEHCATOP bubnuoteka [JOK
B LIEMU MTIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymika nHIyKTUBHOCTH B LIeNTU bu6nuorexa [IOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
m 3akoH OMa AJIs1 DJIEKTPUYECKON LIEenn bubnuorexa [JOK
[IEPEMEHHOT0 TOKA https://m.edso0.ru/8bae38e6
MoniHoCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYHOE U JEHCTBYIOIIEE 3HAUCHHE bubmorexa HOK
e a yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TIeTTH bubnmorexa LOK

https://m.edsoo.ru/087506df
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bubmuoreka [JOK

47 Pemenne sanaz https://m.edsoo.ru/a16836a4
Wneansubiif Tpancdopmarop. [TpoussoacTso,
48 nepeaada u moTpeOIeHUE JICKTPUISCKOH bubmmorexa [JOK
ped P P https://m.edso0.ru/fo7418ae
SHEPrUu
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 AJIEKTPOIHE meK JbT . a I/II:())HOHBSOBaHI/ISI bubmmorexa [JOK
POSHEPTHHL. RYIHTYPa HEHO. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU
bubmuoreka [JOK
P
50 clietHe sazat https://m.edsoo.ru/ee6677ed
bubmuoreka [JOK
>1 Pemterite aga https://m.eds00.ru/7cab59f8
59 OO0o01IeHNe U CHCTeMAaTU3alns 3HAHUN 110 bubmmoreka [JOK
TeMe "DIeKTpOMarHuTHbIE KosieOaHus" https://m.edsoo.ru/401024a9
MexaHn4yecKkue BOJIHBI. XapaKTePUCTUKHU bubnuoreka [JOK
53
MEXaHUYECKHUX BOJIH https://m.edso00.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [TOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
. X
= 3BYK. XapakTepUCTHKH 3ByKa https://m.edso00.ru/138b6f09
WNHuppazByk u ynprpassyk. lllymoBoe bub6nuorexa [IOK
56 .
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso00.ru/7380038f
bubmuorexa [JOK
57 P
crieHie satat https://m.edsoo.ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJHBL. M3myuenue bubmuorexa [IOK
JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK

CaoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/d01b818c
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[IIxana 31€KTPOMarHUTHBIX BOJIH.

60 [TprMeHeHue JIeKTPOMArHUTHBIX BOJH B Bubmorexa LIOK
p p https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
[IpuHLIUIIBI paIUOCBSI3U U TEICBUACHUS.
61 Pf MOJIOKA I;m DNeKTPOMarHuTHOE Bubmorexa LIOK
8 L POME hittps://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
62 Kontponbnast paborta o teme "Konebanus u bubnnoreka [JOK
BOJIHBI" https://m.eds00.ru/4f7985a0
63 CserT. 3aKOH NPSAMOJIUHENHOTO bubmmorexa [IOK
pacrpocTpaHEHHS CBETA https://m.eds00.ru/f9566406
64 Pemienue 3agau Ha mpuMEHEHHE 3aKOHA bubmmoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHMS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnuoreka [JOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN NOKA3aTeb MPEIOMIICHUSI.
66 [TonHOE BHYTpEHHEE OTpaKEHUE bubmmorexa [TOK
vap p ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN YO MOJTHOTO BHYTPEHHETO
OTpaXKeHUS
67 Peienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK
OTPa)KEHHUs U NPETIOMIICHUS CBETA https://m.eds00.ru/49d830a9
68 Xonx nyueil B npusme. Jlucnepcus cera. bubnuorexa [JOK
CnoxHbIN cocTaB 6emoro csera. L{Ber https://m.edsoo.ru/d8elc3be
69 JIunzbl. @OKYCHOE PACCTOSIHUE U ONTUYECKAS bubnmoreka [JOK
CHUJIA JIUH3BI https://m.eds00.ru/60441359
70 [Toctpoenue nzobpaskeHuii B IMH3aX U UX bubnnorexa [JOK

cUCTeMaX. ¥YBEIUYCHHUE JTUH3BI

https://m.edsoo.ru/bb53b1d5
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Pemenue 3agau Ha nocTpoeHue

71 5 N bubmuoreka [JOK
HBOOPDRCHHI, TIOTYHACMBIX € HOMOTILIO https://m.eds00.ru/5a868f09
JIH3
79 I bubmuoreka [JOK
183 KAl OTTTiHecias cnerema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl npuMeHUMOCTH bubnmoreka [JOK
73 .
r€OMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 C bubmuoreka [JOK
KOPOCTb CBETa U METO/Ibl €€ U3MEPEHUS https:/m.edsoo.ru/f32aah06
bubmuoreka [JOK
& Jlucnepens caera https://m.edsoo.ru/lel6ccte
76 T bubmuoreka [JOK
HTepdEpeHIT CBeTa https://m.edso0.ru/5fc0c638
KorepeHnTHble HCTOUHUKHU. Y CIIOBUS bubmmorexa [IOK
77
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bu6mmoreka [IOK
8 Pemerre 3a1as https://m.edso0.ru/3061de2b
79 0 bu6mmoreka [IOK
PHMEHEHHE HHTEPdEpeHIIII https://m.edso00.ru/668edbc8
bu6mmoreka [IOK
80 Jlnpaiciuns cera https://m.edsoo.ru/12ed04b5
81 JudpakuuonHas pemeérka. Y cioBue bubnuorexa [JOK
HaOJIr0/1eHUS TJ1aBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmorexa [{OK
82 Pemerve 3a1as https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK

[Tonsipusanus ceera

https://m.edsoo.ru/e9890fe9
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bubmuoreka [JOK

84 Pemenne sanaz https://m.edso00.ru/c56¢8158
85 CBETOBBIC SBJIICHHS B IPUPOIE bubmorexa LHOK
https://m.eds00.ru/0b36363d
86 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubmuoreka [JOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
87 KoHTtponbHas pabota o teme «OnTuKa» Eggjﬁ;f;igﬁg 2315dd4
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U Bubmorexa LIOK
https://m.edsoo.ru/c9bd77ch
MPUHIIMIT OTHOCUTEIIbHOCTH
89 [locTynarsl ciennanbHOU TeOpUU bubmmorexa [IOK
OTHOCHUTEIIBHOCTH https://m.eds00.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
1T BaHUA HIIA. BU
| npwsmmoons. Omoommemsoens BitGmtorera LIOK
OJJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHH U hitps://m.500.1L/d93742bb
COKpAIICHHUE ITTUHBI
o1 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnunoreka [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM bubnuorexa [JOK
PENATUBUCTCKON YaCTULBl. DHEPTHUS TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE U3ITYUEHHE bubnmorexa LIOK
https://m.edso0.ru/f54035a5
bubmuorexa [JOK
%4 3axon eMetenis Buna https://m.edsogrullchf752
95 I'unoresza M. I1nanka o kBanTax. @OTOHBI bubmmorexa [JOK

https://m.edsoo.ru/a5ffa218
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bubmuoreka [JOK

% DHEpII M UMIYIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK
3akonsl pororddexra https://m.edso00.ru/8c68e5b9
08 YpasHenue DitHmnTeitHa 17151 PoTodddexra. bubnuoreka [JOK
"Kpacnas rpanuna” potorddexra https://m.edsoo.ru/01ef4556
bu6mmoreka [JOK
99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa httos://m.edsoo.ru/64bAf966
. bubnmoreka [JOK
100 BoxroBkte CBOACTBA HaCTHI https://m.edsoo.ru/f59cfcec
Bo e bporins. a BO e bpori
100 | pemopm oo s Bubmorera LIOK
P P N B https://m.edsoo.ru/5df8bafl
JIBYDKYIIEHUCS YaCTULIBI
bubmuoreka [JOK
102 K - i
0 OPIYCRYIAPHOBOTHOBOR AYATHIM https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
1
03 Jlapakius SICKTPOHOB Ha KpUCTAILIAX https://m.edsoo.ru/30dbal8c
Cne ndrka n3MepeHuil B MUKPOMHUDE.
104 COO"IFIH:)bIHGHI/ISI Hel(;n € eHéHH(f)CTef/'Ip bubmorexa HOK
N PeA https://m.edso00.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
1 P
05 CUICHHE rpaduHeckX sajat https://m.edsoo.ru/e70195bd
.. bubmuorexa [JOK
1 P
06 CUICHHE PaciCTHbIX 3aaT https://m.edsoo.ru/ee9b3182
KonTponbhas pabota no temam: "OCHOBBI BuG OK
107 CTO", "KopryckynsspHO-BOJIHOBOI nommoreka L1

nyanuzm"

https://m.edsoo.ru/c3de891a
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OIBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMa. bubnmoreka [JOK
108
[Tnanerapnas monens atroma Pesepdopaa https://m.edso0.ru/312b750a
bubmuoreka [JOK
109 Hoctyrarst bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHEH 3HEpruu bubnuoreka [JOK
aToMa BOJIOpoJa https://m.edsoo.ru/cf74blla
111 CHoOHTaHHOE Y BBIHYKJIEHHOE U3J1y4YCHHE bubmuorexa [JOK
cBeTa https://m.edso0.ru/f945d85¢c
bubmuoreka [JOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonuas monens saapa [elizendOepra-
113 I/I}B/ZHeHKo. 3apsan u MaECOBOG ‘II/ICJ‘I(I)) spa. bubmmorexa [JOK
https://m.edsoo.ru/34ada5de
N3otonel. PagnoaktuBHOCTH
3aKoH paiMoaKTUBHOTrO pacnana. CBoicTBa
114 HMOHM3UPYIOIIETO U3ydeHus. Bnusuue bubmmorexa [IOK
PaAOAKTUBHOCTH HA )KUBBIE OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. [ledext maccsl siapa. SnepHbie
115 peakuuu. Snepusie peakTopsl. [Ipobiemsl bubnuorexa [JOK
YIIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edsoo0.ru/ff1758d0
DKOJIOTMYECKUE aCIIEKTHI Pa3BUTHUS SIIEPHOI
SHEPIreTUKHU
MeToasl perucTpaluy U UCCIeI0BaHM
3JIeMeHTa}:v)HLIX yactull. DyHgameHTanbHbIE Bu6morexa [JOK
116 B3auMOJecTBYsL. bapuoHbl, ME30OHBI U

JICTITOHBI. Hpe[[CTaBJ'IeHI/Ie 0 CTaHHapTHOﬁ
MOACIIH. KBapK-FJ'IIOOHHaH MOZACIIb aIPpOHOB

https://m.edsoo.ru/lac08a5b
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®usuka 3a npeaenamu CtannapTHOU

117 Mozenu. TéMHas MaTepus U TEMHasT SHEPTHSI bubmmorexa [JOK
ACITH. P Pt https://m.eds00.ru/c026fd37
EnunctBo dpuznyeckoil KapTUHBI MUpa
118 Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE bubnuorexa [IOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs1
119 0OBSICHEHUS TPUPOIBI KOCMHYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIIEIOBAHU I
CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
120 aJIMOTEJICCKOITbI, BHEaTMOC(hepHas bubmorexa HOK
pal ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bupn 38é31H0r0 HeOa. Co3BEe3 U, APKHE bubmuoreka [JOK
3BE3/b], INIAHETHI, UX BUIMMOE IBHKCHIE https://m.edsoo.ru/aac588eb
Conneynas cuctema. Connie. Conneunas
122 aKTUBHOCTH. MicTounuk sHeprun CoJHIa U bubmmorexa [TOK
. ' P B https://m.eds00.ru/22748eb4
3BE3NT
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
123 Huarpamma "crieKTpaibHBIN KJIacc — bubmmorexa [JOK
P " P https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/1bI TJIABHOM TTOCIIEIOBATEIFHOCTH bubmmorexa [TOK
A A https://m.edsoo.ru/b3ch766¢
Buytpennee ctpoenue 38E31. CoBpeMEHHbIE
125 MPEACTABICHUS O IPOUCXOKACHUH U bubnmnoreka [JOK
sposronuu CoJiHIa U 3BE3/1. DTallbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsrii [1yte — Hama ["anaktuka. Tumnsl bubnuorexa [IOK

rajnakTiuk. YEpHbIe bIPHI B sApaxX rajJakTHK

https://m.edsoo.ru/7cd10a0a
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Bcenennas. Paciiupenue Beenennoii. 3akoH

bubmmorexa [IOK
127 Xab6ma. Teopust bosbiioro B3psiBa. https://m.e dsogru 13dbdfod2
PenukroBoe nznmyueHue
128 Macmrabnas ctpykrypa BeeneHnoil. bubnnoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
N bu6mmoreka [JOK
129 Hepeménnsie npobiaemMbl acCTpOHOMUU https://m.edsoo.ru/d37doffe
Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBaHue MarHUTHOTO MOJIst
130 MMOCTOSIHHBIX MarHuToB" niu "HccnenoBanue bubmuorexa [JOK
CBOMCTB (peppOMarHeTUKOB" WIH https://m.edso00.ru/67361aef
"HccnenoBaHue 1eHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cunbl Amnepa" win "M3yuenue
131 3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa" Bubmorexa LIOK
" " https://m.edsoo.ru/fcae91e9
unn "OnpeneneHne MarHUTHOW MHYKIIUA Ha
OCHOBE M3MepeHus cuiibl Amnepa"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
132 "I/ICCJ'IGIIOI?'aHI/Ie 'f'IBJ'IeHI/ISI AIIEKTPOMArHUTHOM https://m.edsoo.ru/c36658da
uHayKun'" wim "Onpenenenrne HHIyKIUN
BUXPEBOIO0 MarHUTHOTO MoJs"
Pu3nYecKuil TPAKTUKYM 110 TEME
133 "UccnenoBanue sSBIEHUS CAaMOMHIYKITUN" bubnmoreka [JOK
nin "COopka MOJENH SIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
134 ®u3nyecKkuil NPakTUKYM II0 TEME bubnuorexa [IOK

"N3mepenue neproa CBOOOTHBIX

https://m.edso0.ru/5d159d35
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KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MAasITHUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME

bu6mmoreka [JOK

135 "IIpeoOpa3oBaHue YHEPTUU B MPY>KUHHOM
peobpas P Py https://m.eds00.ru/a28026bd
MasiTHUKE
DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro ToKa 4epe3

136 MOCJIEI0BATENILHO COCIUHEHHBIE bubmuorexka [JOK
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win https://m.eds00.ru/89dc2d90
"HUccnenoBanue pabOThl HCTOYHUKOB CBETA B
LEMU TepEMEHHOTO ToKa"

137 ®usnueckuil NpakTUKyM 1o teme "M3yuenue bubnuoreka [JOK
[IapaMeTpOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Ou3nyecKkuil MPakTUKYM 0 TEME

138 "M3Mepenne nokazaress npeaoMIeHUs bubnuoreka [JOK
crexya" win "[lonyuenune n3oopaxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 ACCTOSIHUS OT BeIlecTBa (Ha H(bI/IMye e bubmmorexa [TOK
P " Y prvMep https://m.edso00.ru/b879fb3f
xuakux TuH3)" win "M3mepenue GokycHOro
pPacCTOsSIHUS PacCEeUBAIOIINX JIUH3"

Du3nUeCKU IPAKTUKYM I10 TEME
140 "Habmonenue nudpakuuu, uHTEpDHEpeHIHH bubmorexa [TOK
p K, pdep https://m.edsoo.ru/8b7ac737
Y TIOJISIpU3aIiu CBETa
Pu3NYeCcKuil TPAKTUKYM I10 TEME
" bubmuorexa [JOK
141 Omnpenenennre UMITyJIbCa U SHEPTUU

PENATUBUCTCKUX yacTull (1o poTtorpadpusm

https://m.edsoo.ru/63756¢47
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TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM
nosie)"

142

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue noctosHHol 1l1anka Ha ocHOBe
uccienoanus Gporoddpdexra wim
"UccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAUO OT HalpsKeHUs"

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

143

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
noctostHHOM Punbepra”

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnenoBanue paarnoakTUBHOTO (hoHA ¢
WCIIOJIb30BaHUEM JIO3UMETpa' Uin
"N3yuenune nmoromeHus 6eTa-4yacTuil
amroMuHueM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

146

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOnronenus 3B€34H0r0 Heba
HEBOOPYKEHHBIM IJ1a30M C UCTIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Modylmapus 1 sipkue
3BE31b1" Min "HaOaoieHus B TEJIeCKOI
JIyHBI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

O0001ICHNE U CHCTEMATH3alHs 3HAHUI.

Posb ¢pu3uky 1 acTpOHOMUM B
IKOHOMUYECKOM, TEXHOJIOTMYECKOH,

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

bu6mmoreka [{JOK
https://m.edsoo.ru/ad6ddeed
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COLIMAJIBHOM U 3TUYECKOH cepax
JeSATeIBHOCTH YeJIOBEKa

O0001eHUE U CUCTEMATU3ALINS 3HAHUI.

147 Posb 1 MecTo (pM3MKK ¥ ACTPOHOMUH B Bubmmorexa LIOK
0 Jractp https://m.eds00.ru/18F19f7c
COBPEMEHHOW Hay4YHOU KapTHHE MUPa
O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponw dusnueckoii Teopun B GOpMHUPOBAHUH
148 MPEJICTABICHUA O PU3NICCKOM KapTUHE bubnnoreka [JOK
MHpa, MECTO (PU3NIECKOIN KapTUHBI MHpPA B https://m.edsoo.ru/e7d400f4
00mIeM psiTy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUN O PUPOC
149 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [JOK
teMe "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110 bubmuoreka [JOK
teMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O00011eHne U cCUCTEMAaTU3ALMS 3HAHUH 110 bu6mmorexa [IOK
teme "JIluramuka" https://m.edsoo.ru/2dfbafc5
152 O06o0mIeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [JOK
teme "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O06o0011eHNe U cuCTeMaTU3alMs 3HaHUH 110 bubnuorexa [JOK
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edso00.ru/32a4d1a0
0O0001eHne U CUCTEMAaTU3ALMS 3HAHUI 110
154 TeMe "OCHOBBI MOJIEKYIIAPHO-KHHETUIECKON bubmmorexa [TOK
| yoAp https://m.edsoo.ru/ed440ca8
Teopuun
155 O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110 bubmuorexa [JOK

teme "Tepmonunamuka. TenmoBeie MalvHbI"

https://m.edso0.ru/c63f7¢10
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OO00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA bubmorexa LIOK
P : HHeeTEa. https://m.eds00.ru/1d36b5b1
®dazoBbIe IEPEXOIbI
O06o001IeHre U CUCTEMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
157
teMe "DnekTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "TloCTOSIHHBIN AIEKTPUUECKUA TOK" https://m.edso00.ru/71453ee6
O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubmuoreka [JOK
159
teme "Toku B pa3inuHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06o001IeHre U CUCTEMAaTH3alUsl 3HAHUH 110 bubmuorexa [JOK
TeMme "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepBurlii ypok. O0001I€HIE U
161 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME bubmnorexa [IOK
" B " https://m.edso00.ru/053e2248
DNEeKTPOMAarHUTHAS WHTYKITHSI
PesepBurblii ypok. O00011I€HIE U
162 CI/ICTEMaTI/B:p U 3HaHI/II;IH 0 TEME bubmmorexa [TOK
1 https://m.edsoo.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBurrii ypok. O000111€HIE U
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME bubmmorexa LHOK
Y | https://m.edso0.ru/5e2bb83d
DNeKTPOMarHUTHBIE KOJIeOaHMs
Peseprubriit ypok. O600111eHIE U
164 CHCTEeMaTH3alMs 3HAaHUH 10 TeMe bu6mmoreka [IOK
"MexaHn4eCcKHe U AIEKTPOMATHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 Peseprubrit ypok. O6001eHue 1 bubnmnoreka [JOK

cucreMaru3anud 3Haauii no reme "Onrtuka"

https://m.edsoo0.ru/52ad1603
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PesepBHsiit ypok. O600IICHHE U

. " bubnmoreka [JOK
166 cucreMarusanus 3Haguii 1o reme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
cTO"
PesepBurlil ypok. O000ImIEHNE 1
167 CI/ICTEM&TI/ISZP U 3HaHI/H;1[I o TEME 1 Eubmorexa ITOK
: 5 y . https://m.edso0.ru/f7c59d38
KopryckynsipHO-BOTHOBOW Ayan3m
PesepsuEblil ypok. O0001IIEHHE U
168 CI/ICTIe)MaTI/BZp Hst 3HaHHI;H o teme "dusuka 1 Enbmaorexa ITOK
" B https://m.eds00.ru/1f511654
aroMa
PesepBHElil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/ISZP s 3HaHI/II§l o teMe "dusuka 1 Eubmiorexa OK
B " https://m.eds00.ru/905¢5ce0
ATOMHOT'O S/Ipa ¥ 3JICMCHTAPHBIX YaCTHI]
PesepBHEblil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/ISZP s 3HaHI/II§l 10 TEME 1 buGnnorexa [IOK
" B " https://m.edsoo.ru/2bffb94c
DeMeHTBI aCTPOPUIUKH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duzuka. Mexanuka; yriayosnenHoe ooydenue 10 kimace/ Msikures .41,
CunsikoB A.3. OO011E€CTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODA»;
AxknuonepHoe odiectBo «M3aarensctBo «lIpocBenienuey;

» Guszuka. MonekynspHas ¢uszuka. TepmoauHamuka; yriiyOJeHHOE 00yUeHHe
10 knacc/ Msakumes I'.4., CunskoB A.3. OOLIECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M31aTenbcTBO
«IIpocBenieHue;

®dusuka. 11 knacc, yriyonennoe uzydenue 11 kmacc/ Maxumes .51,
CunsikoB A.3. OOIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODA»;

AxknuonepHoe odiectBo «M3aarenscTBo «lIpocBerienuey;

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

OENEPAIBHAA PABOYAA NMPOTPAMMA CPEAHETO OBLLLEFO OBPA3OBAHNA ®U3UNKA
(yrny6néHHbiit yposeHb) (ans 10—11 knaccos obpa3oBaTe/ibHbIX OpraHu3aLmii);
Peanusauma npodunbHOTro 06ydYeHUss TEXHONOTMYECKOM (MHXKEHEePHOM) HanpaB/IeHHOCTU Ha
ypoBHe cpegHero obuiero obpa3oBaHus: MeTOAMYECKME pekoMeHaauumy / JlomakuHa T.10.,
BacunbueHko H.B., MeHTnH A.10. n ap. / noa pea. T.10. lomakuHon. M. : ®TEHY «HCTUTYT
CTpaTerum passuTmns obpasosaHua», 2024. 55 c. (nopaboTaHHble);

MeToamyeckne MHTEPaKTUBHbIE Kelcbl No ydebHomy npeamety “Pusmka”. 10-11 Knacc,

yrnybneHHbIl yposeHsb; https://edsoo.ru/fizika posobiya/



https://edsoo.ru/2024/07/22/metodicheskie-interaktivnye-kejsy-po-uchebnomu-predmetu-fizika-10-11-klass-uglublennyj-uroven/
https://edsoo.ru/2024/07/22/metodicheskie-interaktivnye-kejsy-po-uchebnomu-predmetu-fizika-10-11-klass-uglublennyj-uroven/
https://edsoo.ru/fizika_posobiya/

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
bu6moreka [JOK

MeToauueckne HHTEpaKTUBHBIC Keiichl https://edsoo.ru/fizika_posobiya/


https://edsoo.ru/fizika_posobiya/
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