MYHUIHUIIAJIBHOE BYOKETHOE
OBIIEOBPA3OBATEJIBHOE YYPEXKIEHUE
«CPEXHAA OBIIEOBPA3OBATEJILHAS IIKOJIA Ne 15
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Pacemorpeno YTBepiaaro
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAMMBI JJIA MPOAOKEHUS 0O0pa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o Gpu3nKe Ha YpOBHE CpeaHEro 001ero oopa3oBaHus Ha yrTyOIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

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

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

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

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTaBIICT BO3MOXKHOCTU JJIsi pealu3alil Pa3jiNyHbIX METOAUYECKUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

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



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE 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 OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

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

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 cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (DHU3UMKH
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 (PU3NYECKOH HAyKH, OCMBICIECHUE CBS3U PA3BUTHUA
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
IPEANnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
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 HKOJOTMYECKUM NpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. i Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHMUECKHE 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, b0 TOCiIEe TMEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEJIOBAHUE, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX NMPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
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 (PM3NYECKON MOJEINbI0, TO3BOJISIONINE TPUMEHSTh U3yUYEHHBIE
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/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKPY’KArOIIEH JKM3HM, TpeOyrolue BpIOOpa (hU3NISCKON
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, TAOOPATOPHBIX PaOOT U padOT MPAKTUKYMa, a TAKXKE IEMOHCTPAILMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~ M3yYaeMbIX SIBICHUA ©  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

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



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJbTaTa U3y4YEHHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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

(dopMUpOBaHHE NPEACTABICHUNH O POAM (U3MKK [ Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIIEeNYIOUMX 3a/1ad 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 3JI€MEHTHI aCTPOPU3UKH;

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

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBaIOIIMX CAMOCTOSTEIbHOE CO3JaHue (pU3n4ecKon
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHAE METOJAaMH CaMOCTOSITENBHOIO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATECIBLHOCTH;

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



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BBIOMpaeTcss OOYUYaIOUIUMUCS, TUIAHUPYIOUUMH MPOJODKEHUE
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 HEJICIIO).

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIUMYMH (AaHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN ra3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

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

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopueit o ¢usuke. [IpuMepsl u3mMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

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

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

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBaHre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

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

Cumia ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MAacchbl T€Jla Ha €ro YCKOPEHHWE B HHEPLMAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMUKyMm.

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 CHJI YIIPYT'OCTH, BO3HUKAIOIIMX B MPYXHHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

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

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IJIOCKOCTU € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
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.



[loreHUHMAIBHBIE W HENOTCHIMAaJIbHbIE CUIbl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU TpykuHbI. [loTeHIManbHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JBUKEHHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpallleHUs] KUHETUYECKONW W TMOTECHLUHAIbHOW SHEPruil MNpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenune CUuitbl TATH, CKOPOCTH MOJIENTN DJIEKTPOMOOUIIS ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMAILHON PHEPTUH MPY>KUHBI ¢ PaOOTOMN CHUITBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU 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 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABorapo.



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

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

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3pb  MEXIy JaBICHUEM M  CpPEOHEH  KUHETUYECKOW  DHEprueut
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MMOCTYIIATEIBHOTO TEILIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBUYKEHUSI.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmemoBanne 1mporecca YCTAaHOBJIEHHMS TEIUIOBOTO PAaBHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

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

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



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUs IPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHIEHTPALMs YacTHIL], BHICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

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

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 00Jiee XOJI0IHOTO Tena K 0osee HarpeToMy 6€3 KOMIIEHCAlun
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHUE OKPYKAOLIEH CpeJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTHIIM3AIUsl OMOOPTraHMYECKOr0 TOILTUBA IS
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, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacelllieHHble ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amop(Hble Tena. AHU30TPONHS CBOWMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

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

TemnnoBoe pacimmpeHue XKUAKOCTEH M TBEPABIX Tell, 00bEMHOE U JIMHEHWHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(phUIMEHT MOBEPXHOCTHOTO HATSXKECHUS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX 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 MJIABJICHUS KPUCTANINYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

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

Pa3znen 4. JiekTpoauHamMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyroHa.

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

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEH.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHrue KoHaeHcaTopoB. [locnenoBarenbHOe COETUHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, SJEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudyeckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpailieHrs SHEPTUH 3apsSKEHHOTO KOHEHCATOPa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DIEeKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIICHHUS OJJTHOPOJIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

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

PaGota snextpudeckoro Toka. 3akon J[xoymns—JIeHna.



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

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

KonnencaTop B 1€ MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBAaHUS U CBETOMOA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3amMbpIKaHHE TAIIBBAHUYECKOTO DJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTUBJIEHUS HCTOYHUKA TOKA.

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

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

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-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DNeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcCTOp, (OTOAUO/, CBETOJINO/, TAIbBAaHUKA, paUHUPOBAHUE ME/IH, BhITIIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METAJNIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

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

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIu,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rapa- U JIMaMarHeTUKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOUM  MAarHUTHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

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

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me4Yb, COJIECHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ IPU ABUKECHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. KuHnematnueckoe U JUHAMHYECKOE OIMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
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 koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. PezonaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPUOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJICIIH MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYKUHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHMIA.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJI€OATEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
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, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

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

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

Jemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUATbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYM IEKTpOoIIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HWE, MpelIoMIIeHHWEe, HHTepdepeHuus u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

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

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

Oo6napyxeHue nHHPaKpacCHOTO U YIbTPAPUOIETOBOTO U3ITYICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyUEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaILJIaXx.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornoieHne (poTOHOB pU NEPEXo/Ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

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

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

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

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

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

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

EanHcTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN 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.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM TMOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE 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 IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0néHHoro 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 MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KosieOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTUKA B TEXHHKE,
MIPOCKITMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COTHEYHast OaTapesi, CITyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

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 JACATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOM 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 CO3HAHMUS, ITHUECKOIO OBEICHNUS;

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

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOLIEHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOp Oynymieit mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOAWThb APTyMEHThl s
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSITENIbBHO OCYIIECTBIIATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHWEe Ha YpokKax (HU3MKM U BO BHE-ypPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHTyalllii W CMsr4aTh
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
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 MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4E€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

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

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IMpPU aHAIU3E PE3YyJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

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

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMSI IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBATH €ro MpPU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

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



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHON HAYYHOU KapTUHE MHPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHHUMOCTH MOJIeel (PM3UUeCKUX Tel U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTH U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3zoBanud [amuies Uit CKOPOCTHM M IEepeMelieHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHANIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHMS, UCIOIB3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEH KHUHETHYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKas SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMan NpyUHbBI, KOTUYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO TOJIS, HAPSHKEHHOCTD TOJIS TOYEUYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJAEHCATOpa,  CONPOTHMBJICHWE  y4dacTKa  LEenu ¢
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UCTapEeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JIICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOM C KCTIOJIL30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3UYECKUX BEIMYHMH, MPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSITEH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThl PU3UUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

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

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

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBACHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMN YKOJIOTUIECKON O€30MaCHOCTH, MPECTaBICHUI O PAIIMOHATEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONlep)KaHUsI C WCIOJB30BAaHHEM COBPEMEHHBIX HMH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr0  HMH(OpMalMIl0 W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

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

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

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEeIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHUpa B OOIMEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKUE KoJeOaHUs, MaTEeMaTUYECKUUW MAasTHUK, WICATbHbBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHEUAIbHOW  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHS



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DUHIITEHHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUA U UMITYJILC (DOTOHA, MACCOBOE YUCIIO
Y 3apsi] siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOMHIYKIIUS, pe30HAHC, HHTEep(PEepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), annda- u 6eTa-pacnasl saep,
ramMma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaTu3a U
paboThI J1a3zepa;

OMPENEATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBaeMOE INIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] U BeeneHHoi;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPENIHOCTEN  WU3MEPEHUM, JejlaTb  BBIBOABI MO  pe3yibTaram
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBmiia 6€30MacHOTO TPY/la MPU IPOBEICHUN UCCIIEI0BAHNM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJaHHONM M HESBHO 3a/JlaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAITU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca PU3MUKH, a TAK)KE UHTETpAIlUi 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTEIBHBIX TPHUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

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



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OPMALINU;

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

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALMOHAIBHO PACIpPEAENIATh 1E€ITEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPOIbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10 1
2.3 Crartuka TBEpAOro TENa 5 1
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10 1
Wroro mo paszneny 35
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 1.5
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 2
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 ToKM B pa3Iu4HbIX cpetax 6 1
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 13.5 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MaruauTHoe nosie 14 1.5
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1.5
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10 1
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 1.5
93 MexaHu4YecKre U dJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 2.5
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 0.5
Hroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15 1.5
4.2 ®duznka aToma 5 0.5
43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5 1

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12 1
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 135 16







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
duszuka — JaMEeHTaJlbHAsl HayKa O
1 Pyn oK 1 https://www.yaklass.ru//
pupojIe
HayuHb1if MeTO1 TO3HAHUS 1 METO/IbI
2 I - 1 https://www.yaklass.ru//
uccieoBaHus PU3NUECKUX SIBICHUI
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 no3Hanus npupoasl. Habmonenne u 1 https://www.yaklass.ru//
HKCIIEPUMEHT B (hU3HKE
4 CnocoObl u3mepeHus: pU3NYECKUX BEIMUUH 1 https://www.yaklass.ru//
AOComI0OTHAs M OTHOCUTEIbHAS TOTPEITHOCTH
5 . p 1 https://www.yaklass.ru//
U3MepeHuil PU3NIECKNX BEIMUNH
MopenupoBanue B pusuke. Ponas u mecto
W3UKU B (POPMUPOBAHUU COBPEMEHHOM
6 ¢ . (bopmmp p . 1 https://www.yaklass.ru//
HAay4YHOW KapTHUHBI MUPA, B MPAKTHUYECKOU
JIeATEeTbHOCTH JIIOAEH
Mexannueckoe asuxenue. Cucrema oTcyera.
OTHOCUTETHPHOCTh MEXAaHUUECKOTO
7 1 https://www.yaklass.ru//
newkeHust. [Ipsmast u oOpaTHast 3a1a9n
MEXaHUKH
Pannyc-BekTop MaTepuaabHON TOYKH, €TI0
8 Ay P P ’ 1 https://www.yaklass.ru//

IIPOEKIMU Ha OCH KoopAuHaT. Tpaekropusi.
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[Tepememenue. Cxopocts. X npoekiuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSMOJIMHEMHOTO 1B KECHUS

Ciio)keHue nepeMeleH U CKOPOCTEH.
Pemenue 3amau

['padmyeckoe onricanue NPsIMOIUHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

https://www.yaklass.ru//

https://www.yaklass.ru//

https://www.yaklass.ru//

12

CBobOosiHOE najieHne. Y cCKopeHue
CBOOOJIHOTO TaJCHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BPEMCHHM U UX rpapuKu

https://www.yaklass.ru//

13

14

15

HepaBnomepHoe nBukenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MTOCTOAHHBIM YCKOPCHHUEM
JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o

OKPY’KHOCTH. VrioBas u IMHEHas CKOpPOCTh.

[lepuon u yactota. LleHTpOoCcTpeMuTeILHOE U
HIOJTHOE YCKOpPEHUE

https://www.yaklass.ru//

https://www.yaklass.ru//

https://www.yaklass.ru//

16

KonTponbhas pabota no reme "Kunematnka"

17

IIepsriit 3axk0H HproToHa. MHEpLManbHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTEIBbHOCTH [ ammies.
Heunepuunanbabie cCTEMBI OTCUETA

https://www.yaklass.ru//



https://www.yaklass.ru/
https://www.yaklass.ru/
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Cuna. PaBHogelicTByromas cuia. Bropoit

18 https://www.yaklass.ru//
3akoH HrroTona. Macca
B3anmonelictBue Ten. TpeTun 3aKkoH

19 A p https://www.yaklass.ru//
HrroTona
ITpunnun cynepno3uiiny cuil. Pemenue

20 pHHK yrep H https://www.yaklass.ru//
3a/1a4y Ha MpUMEHEHUe 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 https://www.yaklass.ru//
WHEPTHOW MacChl
Cuna TKeCTH U YCKOPEHHE CBOOOIHOTO

22 yerop s 0.5 https://www.yaklass.ru//
[MaacHus
JIBr>keHre HeOECHBIX TEll U UX

23 HCKYCCTBEHHBIX CIYTHHUKOB. [lepBas https://www.yaklass.ru//
KOCMHYecKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena https://www.yaklass.ru//
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBr>KeHUE B )KUIKOCTHU U ra3e ¢ YYETOM https://www.yaklass.ru//
CHUJIbI COITPOTHUBIICHUSI CPEIbI

aBlIeHHe. | mapocTaTHuecKoe TaBICHUE.

26 A AP a 0.5 https://www.yaklass.ru//
Cwia Apxumena
Ao0coirotHo TBepoe Teio. [locrynarensHoe

27 P y https://www.yaklass.ru//
Y BpallaTelibHOE JBUYKEHUE TBEPOrO Tella
MoOMEHT CHIIBI OTHOCUTEIHEHO OCH BPAIICHHU.

28 pait https://www.yaklass.ru//
IIimeuo criiel
CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
texy. LlenTp TsokecTH Tena. Y clIoBUS

29 y- Hentp https://www.yaklass.ru//

paBHOBECHS TBEPJOTO Tea. Bubt
paBHOBeECHS
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https://www.yaklass.ru/
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30

Pemenue 3amau

31

32

33

KoHntposbhas padota mo teme "J{uHamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKHU, CUCTCMBbI
MaTE€pHAJIbHBIX TOYCK. I_[eHTp MacCC CHCTEMBbI
MaTC€pHaJIbHBIX TOYCK. TeopeMa O IBMXKCHHUU
HeHTpa Macc

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCaA TECJla.
3aKoH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE
JABHXXCHUC

https://www.yaklass.ru//

https://www.yaklass.ru//

34

MoOMEHT uMITysibca MaTePUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

https://www.yaklass.ru//

35

36

Pemenue 3agau

PaboTa criel Ha MaJIoM U Ha KOHEYHOM
nepemeniennn. [ paduyeckoe npeacraBieHue
paboThl CHIIBI. MOIIHOCTH CHITBI

https://www.yaklass.ru//

https://www.yaklass.ru//

37

Kunernueckas sueprus. Teopema 06
N3MEHEHNU KUHETHYECKOU OHEPTIrUn
MaTepuaIbHOU TOUKH

https://www.yaklass.ru//

38

IToTeHumanbHbIE U HETTOTEHIINATIBHBIE CHUJIBI.
ITorenumanbHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://www.yaklass.ru//

39

Tpetbst KocMUUecKast CKopocThb. CBS3b
pa6OTBI HEIIOTCHIUAJIBHBIX CHUJII C
M3MEHEHHEM MEXaHnIeCKOH OHCPIrun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPrUuun

https://www.yaklass.ru//



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 Ypasuenue bepHymu mis uaeanabHON https://www.yaklass.ru//
KUAKOCTU
41 KontponbHast pabora o Teme "3aKoHBI 1
COXpaHEHHUs B MEXaHHKe"
PazBuTue npeacraBieHui 0 Ipupoie
42 termnoThl. OcHOBHBIE nonoxenuss MKT. https://www.yaklass.ru//
Juddysus. BpoyHoBcKkoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
43 TeJ. XapakTep ABMKECHUS U B3aUMOJICUCTBUS https://www.yaklass.ru//
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
44 KonnuectBo BemectBa. [locTossHHas https://www.yaklass.ru//
ABoraapo
45 Temneparypa. TemtoBoe paBHoBecue. [kana https://www.yaklass.ru//
Ienascus
46 Pemenue 3amau https://www.yaklass.ru//
47 WneanpHbiil ra3. 'a3oBbIe 3aKOHBI https://www.yaklass.ru//
48 Ypasaenue Menzeneesa-Knaneiipona. https://www.vaklass.ru//
Pemenue 3agau
49 AbcomoTHas TeMnepatypa. 3akoH JlanbroHa https://www.yaklass.ru//
50 N3omporieccrl B u1eaaIbHOM Ta3e C https:/fwww.yaklass.ru/
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
51 I'paduueckoe npeacraBIeHNE H3OMPOIIECCOB:
U30TepMa, U30X0pa, n306apa
52 OcnoBHoe ypaBHeHne MKT 0.5 https://www.yaklass.ru//
53 Pemienue 3anau



https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO Cpe/IHEHt
KUHETHYECKON dHEpPruei MmocTymnaTeaIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

https://www.yaklass.ru//

55

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBet MKT"

56

57

58

59

KonTponbnas pabota no teme "OCHOBBI
MKT"

TepmonuHamuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBul 1 T/ cuctemsl.
Bneminue v BHyTpeHHUE TapaMeTpBbI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYEHUSI BEJIMYMH, ONMCHIBAKOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'IGBOG Ha4aJl0 TCPMOJANHAMUKHU.

Camonpon3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOANHAMHKE.

Ycaopus MMPUMCHUMOCTU 3TOM MOAEIH

https://www.yaklass.ru//

https://www.yaklass.ru//

https://www.yaklass.ru//

60

61

62

VYpasuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPIrUU

Bripaxxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.
KBa3zucrarnueckue U HECTATHYECKHE
MIPOIIECCHI

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

0.5

https://www.yaklass.ru//



https://www.yaklass.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/

Terutonepenaya Kak crocod M3MEHEHUS

63 BHyTpeHHe# 3Hepruun T/l cucremsl 6e3
CoBepIIeHHs paObOTHI

64 KonBeknusi, TeIIonpoBogHOCTb, H3ITY4CHUE https://www.yaklass.ru//
KonuuecTtBo Termnotel. TemioéMKocTs Tena.

65 VY aenpHas U MOJISIpHAS TEIUIOEMKOCTH httos://www.vaklass.ru//
BelecTBa. Y AelbHas TEIIOTa CTOpaHus
TOITMBA

66 Pacuér konnuecTBa TEMIOTHI MTPU https://www.vaklass.ru//
Teruioneperaye

67 [TonsiTre 06 amuabatHoM mporecce. [lepBorit https:/fwww.yaklass.ru/
3aKOH TEPMOMHAMUKHI
KonunuecTBo TEmioTel ¥ paboTa Kak Mephl

68 U3MeHeHHs BHyTpeHHel sneprun T /]
CHUCTEMBI
BTopoii 3aKk0OH TepMOIUHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB. 0.5 https://www.yaklass.ru//
HeobpaTumocTs TpUpPOIHBIX TPOIIECCOB

70 ITpuHIMITBI AEHCTBUS TEMJIOBBIX MAIIWH. https:/www.vaklass.ru//
KT

71 MaxkcumansHoe 3Hauenue KII1. [{ukn Kapuo https://www.yaklass.ru//

72 Pemenue 3amau
DKOJIOTHYECKUE aCTIEKTHI UCIIOJIb30BAHUS

73 TEIUIOBBIX aBUrareieii. Termiosoe https://www.yaklass.ru//
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau

75 O0o01IeHre U cucTeMaTH3alus 3HaHUN 10

teme "Tepmoaunamuka. TemioBbie MamHbI"



https://www.yaklass.ru/
https://www.yaklass.ru/
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76

KontponbHast pabora o Teme
"Tepmoaunamuka. TernnoBbie MaluHb!"

7

78

[TapooOpazoBanue u KOHIEHCALIMSL.
Hcnapenue n kunenue. Y nenpHas TeILIoTa
napooOpa3zoBaHus

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KavecTBeHHast 3aBUCUMOCTh IJIOTHOCTH U
JIaBJICHUSI HACBIILIEHHOTO 1apa OT
TEMIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMa
HACBIILEHHOI0 N1apa. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JAaBJICHUS B
KHUJIKOCTH

https://www.yaklass.ru//

https://www.yaklass.ru//

79

80

Bnaxxnocts Bo3yxa. AGcooTHas U
OTHOCUTCIJIbHAA BJIA)KHOCTH

Pemenue 3amau

https://www.yaklass.ru//

81

Teépnoe Teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJJIOB

https://www.yaklass.ru//

82

83

84

[InaBnenue u xpucraumsanus. Y gebHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxartue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmarii

TennoBoe paclIMpeHne KUIKOCTEN U
TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIie0aHUi YacTHUIl BEIIeCcTBa

https://www.yaklass.ru//

https://www.yaklass.ru//

https://www.yaklass.ru//

85

[TpeoOpa3zoBanue 3HEPTHH B (Pa30BBIX
nepexojax

https://www.yaklass.ru//
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86

YpaBHEeHHE TEIIOBOTO OanaHca

https://www.yaklass.ru//

87

88

Pentenue 3anau

IToBepxHOCTHOE HaTsKkeHHe. KanwnisipHble
sBJeHUd. [laBieHue noa UCKpUBJICHHON
MOBEPXHOCTHIO KuJaKoCcTH. Dopmyrna
Jlammaca

https://www.yaklass.ru//

89

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

90

91

92

KonTponpHas padora o Teme "Arperaraeie
cocTosiHus BellectBa. Pa3oBble Nepexobl”

DJIeKTpHU3aIKs TNl U €€ MPOSBIICHUS.
DnekTpuyeckui 3apsia. [IBa Buaa
ANEKTPUUECKUX 3apsaaoB. [I[poBoHUKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

DneMEHTApHBINA AIEKTPUYECKUH 3apsij. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

https://www.yaklass.ru//

https://www.yaklass.ru//

93

B3anmopericteue 3apsaoB. Toueunsle
3apsiibl. 3akoH Kymona

https://www.yaklass.ru//

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUYECKUE 3aPs/Ibl

https://www.yaklass.ru//

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOHebIit 3aps. JInauM HaANMPSHKEHHOCTH
3eKTpUdecKoro noist. OqHOpoIHOE
AIEKTPUYECKOE I10JIE

https://www.yaklass.ru//

97

HOTeHHI/IaJ'II)HOCTI) OJICKTPOCTATUYCCKOI'O
mmoJrst. PasHocTh IMMOTCHIMAJIOB U HAITPSIXKCHUEC

https://www.yaklass.ru//
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[TorenuumanbHas 3HEprUs 3apsaa B

98 3JIEKTpOCcTaTHUecKoM roJie. [lorennman 0.5 https://www.yaklass.ru//
3JIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO https://www.yaklass.ru//
OJIS

100 HpI/IHVan CYIEPIO3UIINU IEKTPUIECKUX httos:/Awww.yaklass.ru//
OJICH

101 Pemenue 3amay

102 ITone ToqeqUHoro 3apsiaa. [lone paBHomepHO https://www.yaklass.ru/
3apsHKEHHON Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM https://www.yaklass.ru//
OECKOHEYHOM TUIOCKOCTH

104 [TpoBOAHMKY B 3IIEKTPOCTATHIECKOM TIOJIE. httos:/fwww.yaklass.ru/
YcnoBue paBHOBECHS 3apsI0B

105 JUOTERTPHIH i MOTYIPOBOXHIKH B https://www.yaklass.ru//
JIEKTPOCTATUYECKOM I10JIC
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO 0.5 https://www.yaklass.ru//
KOHJICHCATOPa

107 [TapannenbHOE coeTMHEHNE KOH/IEHCATOPOB https://www.yaklass.ru//

108 ITocaenoBaTenbHOE COETUHEHNE httos:/fwww.yaklass.ru/
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa https://www.yaklass.ru//

110 Pemenne 3amay

111 JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B

OIHOPOJHOM JJICKTPHYCCKOM IT0JIC
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112

Pemenue 3amau

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110

113 " "
TeMe "DIeKTpUYECcKoe 1oJie
KoHTtponbHas pabota 1o Teme

114 " " 1

DJIEKTPUYECKOE MOJIe

Cwuina Toka. [TocTostHHBIN TOK. Y CIIOBUS

115 CYIIECTBOBAHUSA MOCTOSIHHOTO https://www.yaklass.ru//
3JICKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue u 9/1C https://www.yaklass.ru//
3axon OMa 11 yJacTKa IElu.

117 AL YE H https://www.yaklass.ru//
DIIEKTPUYECKOE CONTPOTHUBIICHUE
3aBUCHUMOCTH COTMPOTUBIICHUS OHOPOJIHOTO

118 MIPOBOJHHUKA OT €T0 JUIMHBI U TUIOIIAIH https://www.yaklass.ru//
MOTIEPEUHOT0 CEYCHUS

119 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3agau
ITocnenoBarensHOE, MapalIeIbHOE,

120 a p https://www.yaklass.ru//
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB
Pacuér pa3sBeTBIEHHBIX JJIEKTPUUECKUX

121 . p p 0.5 https://www.yaklass.ru//
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau
PaboTta siekTpruueckoro Toka. 3akoH Jkoyiist

123 p Jlwoy https://www.yaklass.ru//
—Jlenna

124 Pemenne 3amay
MOIIHOCTE 3IEKTPHYESCKOro ToKa. Temiosas

125 B p https://www.yaklass.ru//
MOIIIHOCTb, BbIJIENIsIeMasi Ha pE3UCTOpe

126 Pemenue 3amau
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OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE

127 e TOUHIKA TOK 1 https://www.yaklass.ru//
128 ji:;fpgiiﬂg; EEEEOH (3amiityToi) 1 https://www.yaklass.ru//
129 Pemenue 3amau 1
130 MOIIHOCTh UCTOYHHKA TOKA 1 0.5 https://www.yaklass.ru//
131 KopoTtkoe 3aMbIkanne 1 https://www.yaklass.ru//
132 Konnencarop B 11enu nNocTOSSHHOTO TOKa 1 https://www.yaklass.ru//
133 Pemenue 3amay 1
134 Pemenue 3anau no teme "IloctosiHHBIN 1
SJIEKTPUYECKUM TOK"
135 Pemenue 3anau no teme "IlocTosiHHBIM 1
ANEKTPUIECKUIN TOK"
136 Pemenne 3anau no reme "IlocTostHHBIM 1
3JIEKTPUYECKUN TOK"
137 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"
138 KontponbHas padota o teme "IlocTossHHBIN 1 1
ANEKTPUIECKUIN TOK"
DneKTpuuecKas MPOBOAUMOCTh Pa3IUIHBIX
139 BEUIECTB. DJIEKTPUUYECKHUI TOK B METaJlIaX. 1 https://www.yaklass.ru//
CBepxnpoBOANMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax U
140 pacruiaBax 3J€KTpoiauToB. 3akoHbl Dapanes 1 https://www.yaklass.ru//
TUTSI DJICKTPOIIH3a
141 DnekTpuueckuil Tok B razax. [lnaszma 1 0.5 https://www.yaklass.ru//
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142

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
IPUOOPHI

https://www.yaklass.ru//

143
144

DNEKTPUUECKUI TOK B IIOJIYIPOBOJHUKAX

[TorynpoBOIHUKOBBIE TPUOOPHI

0.5

https://www.yaklass.ru//

https://www.yaklass.ru//

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAIIPSKEHUS B
[ETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
puoopoB".

146

®uznyeckuil npakTukyM o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

147

148

149

Ou3nuecKuil MPaKTHKYM 110 TEMe
"N3mepeHue yCKOpeHus Mpu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBIKEHUHU MO HAKJIOHHOM IIJIOCKOCTH".

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
mageHusa".

@uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS TEJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJIIO CKOPOCThIO".

150

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHne paBHOAEHCTBYIOLIEH CUIIBI IPH
JBYDKEHUH OpycKa 110 HaKJIOHHOM
IJIOCKOCTH .
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https://www.yaklass.ru/

151

®uznyeckuil npakTukyM 1o teme "M3ydyenue
JBUKEHHS] CUCTEMBI T, CBA3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 JErKui 610K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnemoBanue IBHKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTHU C IIEPEMEHHBIM
koa(durmenTom TpeHus'".

153

154

155

156

157

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEP/OIO TeJla, UMEIOIIET0 OCh BpaleHUs "

dusnueckuil NpakKTUKYM 10 TeMe
"HM3mepenue uMiryiabca Tesa o TOpMO3HOMY
nytu" uin "M3mepenne KUHETHYeCKOM
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOT0, H30XOPHOT'0, H300apHOT0
npouecca (pEKOMEHI0BAaHO HUCIIOJIb30BAHNE
uudposoit madoparopun)" win "[Iposepka
ypaBHEHUS COCTOSTHUS"

Du3nUeCKu IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TennoéMkocTu" .

Pu3NYecKuil TPAKTUKYM I10 TEME
"M3MepeHune yAeabHOM TEIIOTHI IJIaBICHUS
apaa" unm "M3mepenue abCconmoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKAa MacChl 1apoB B
MOMEIEHUN "

®u3NYeCcKuil TPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO




U3JIy4EeHUs CBETOAMOAA" WU
"Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB
(HampsDKEHHMS ) TPU TTOCIIeIOBATEILHOM
COCJIMHEHUHU KOHJIEHCATOPOB"

159

160

161

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CMEUIaHHOTO COEIMHEHUS
pesuctopoB” win "M3MepeHue yienbHOro
COTPOTUBIICHUS TPOBOJIHUKOB" MK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUus"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"NccneqoBaHue 3aBUCUMOCTH
COTIPOTUBIICHUS TEPMOPE3UCTOPA OT
Temneparypbl” uin "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"
PesepBuslit ypok. O60011eHNE U
cucTeMaTtu3alus 3HaHuil 1o TeMe
"Kunematuka"

162

PeseprubIil ypok. O60011eHIE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"Inaamuka"

163

164

Peseprubrit ypok. O6001eHIE 1
cucTreMaTu3anus 3HaHui mo teme "CraTuka
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"




165

PesepBHeiit ypok. O600IICHHE U
cucreMatusanys 3HaHui 1o reMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBublit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUs BelecTBa. da3oBbie
nepexopl"

PesepBubiit ypok. O60011eHNE U
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DnekTpuueckoe mosie"

PesepBHslit ypok. O600111eHNE U

CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"TToCTOSIHHBIN NEKTPUYECKUI TOK"

170

Peseprubiil ypok. O600111eHIE U
cHcTeMaTu3anys 3HaHuii mo teme "Toku B
pa3nuMyHbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

13.5

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl

BianmoneiicTBre MOCTOSHHBIX MATHUTOB U

1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1 https://www.yaklass.ru//
I'mnote3a Ammepa
BexTop marautHOM nnaykiuu. [Tpunmmn

2 CyNEpIIO3UIMU MAarHUTHBIX NoJied. JInHumn 1 https://www.yaklass.ru//
MarHUTHON UHIIYKIIUU
MarauTHoe 1oJie IpoBOAHUKA ¢ TOKOM. OIIBIT

3 POBO 1 https://www.yaklass.ru//
Opcrena
Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb https://www.yaklass.ru//

5 Pemenue 3amau 1 https://www.yaklass.ru//
IIpumeHenne 3akoHa AMIiepa.

6 P p 1 0.5 https://www.yaklass.ru//
DneKTporu3MepuUTEIbHbIE TPUOOPHI
Cuua JlopeHua, e€ HanpaBJIeHUE U MOIYJIb.

7 JBrKeHue 3apsyKeHHOW YacTHIIbI B 1 https://www.yaklass.ru//
OJIHOPOJIHOM MarHUTHOM MOJIe
Pemienue 3agaa
Pa6ota cunel Jlopenna https://www.yaklass.ru//

10 Pemenue 3amau 0.5
MaranTtHoe mose B BeIleCTBE.

11 m 1 https://www.yaklass.ru//
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
OcHOBHBIE CBOMCTBa (heppPOMardHeTUKOB.

12 bepp 1 https://www.yaklass.ru//

[Ipumenenue peppoMarHeTHKOB
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13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "MarautHoe moJie"” 0.5
SIBiIeHME DIIEKTPOMArHUTHON HH, 15048

15 p . AYKIL 1 https://www.yaklass.ru//
[ToTok BekTOpa MAarHUTHOW MHIYKIIUH

16 OJ1C unayKIMu 1 https://www.yaklass.ru//
3aKO0H DJIEKTPOMArHUTHON UH 15054

17 p AYKHL 1 https://www.yaklass.ru//
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko 1 https://www.yaklass.ru//

19 OJ1C uHAYKIMHU B ABMKYIIUXCS TPOBOJHUKAX 1 https://www.yaklass.ru//

20 Pemenne 3amau 1 0.5

21 [TpaBumo Jlenma 1
NupyktuBHOCTE. KaTyIlika MHIYKTUBHOCTH B

22 YK Y YK 1 https://www.yaklass.ru//
LIEIIH IOCTOSSHHOI'O TOKAa
SIBnenue caMoOuH nu. DJ1C

23 AYRH A 1 https://www.yaklass.ru//
CaMOWHTyKITUT
DHEePrusg MarHUTHOTO ITOJISI KaTYIIKHA C TOKOM.

24 p Y 1 https://www.yaklass.ru//
DNeKTpOMarHuTHOE TMoJe

25 Pemenne 3amau 1

26 O00011IeHNE U CUCTEMATU3AIHS 3HAHUHN 110 1
TeMe "DnekTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme 1 1
"OnekTpoguHaMuka"
KomnebarensHasg cucrema. CBOOOIHBIE

28 g 1 https://www.yaklass.ru//
KoneOanus. ['apMoHUYEeCKre KOJIeOaHus
Kunemarnueckoe 1 TMHAMHAYECKOE OMMUCAHNE

29 a 1 https://www.yaklass.ru//

Kone0aTeIbHbIX ABMKEHHI
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DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 . https://www.yaklass.ru//
KOJIEOaHUI U3 UX SHEPreTUYECKOro U
KHHEMaTUYEeCKOI0 OIUCAHUS

31 Awmrmutyna u (asza kojaebanui https://www.yaklass.ru//
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTUYeCcKoro MasTHHuKa. [lepuon https://www.yaklass.ru//
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE httos:/www.vaklass.rul/
KosiebaHus. Pe3onanc

34 ABTOKOE0AHUS https://www.yaklass.ru//

35 Pemenne 3amau 0.5

36 VYpok-koHpepenuus "MexaHuueckne
K0JIeOaHUs B MY3bIKQJIbHBIX HHCTPYMEHTaxX"

37 0O0001eHne U cUCTEMATU3ALMS 3HAHUI 110
teMe "MexaHnuueckue KoneoaHus"

38 SHCKTpOMaFHI/I”fHBIe KoJIeOaHusl. hittps://www.vaklass.ru//
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMITJTUTYIbI

39 3apsiia KOHJIEHCATOPa C aMILIUTYAO0M CUJIBI https://www.yaklass.ru//
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUS DHEPTUH B UCATHHOM hittos://www.vaklass.ru//
K0J1e0aTeIbHOM KOHTYpE
3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHus.

41 BbIHYX/1€HHBIE 2JIEKTPOMAarHUTHBIE 0.5 https://www.yaklass.ru//

KoJIeOaHus



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

[IepeMeHnHBbI# TOK. Pe3ucTop u KOHAEHCATOP B

42 https://www.yaklass.ru//
eI IEPEMEHHOT0 TOKa

43 Katynika HHYKTHBHOCTH B L€ https://www.yaklass.ru//
MEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM 1enu hittps://www.vaklass.ru//
MEPEMEHHOT0 TOKa
MoniHoCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUCHUE https://www.yaklass.ru//
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu https://www.yaklass.ru//

47 Pemenue 3amay 0.5
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeava u NoTpedIeHUe IICKTPHISCKON https://www.yaklass.ru//
SHEPTUU
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 aneKTpodHeprun. KynpTypa ncnonb30BaHus https://www.yaklass.ru//
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o 05
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHBI. XapaKTEePUCTUKH hittos://www.vaklass.ru//
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXAaHUYECKUX BOJTH https://www.yaklass.ru//

55 3ByK. XapaKkTEpUCTUKH 3ByKa https://www.yaklass.ru//

56 Mugpassyk i ystpassyk. Illymosoe https://www.yaklass.ru//

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
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57

Pemenue 3amau

0.5

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/Ie
SJICKTPOMArHuTHBIX BOJIH

DHeprus MEKTPOMarHuTHbIX BOJIH. CBoiCTBA
AIEKTPOMArHUTHBIX BOJIH

https://www.yaklass.ru//

https://www.yaklass.ru//

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHAIX BOJIH B
TEXHHKE U ObITY

https://www.yaklass.ru//

61

62

63

[IpuHIUIIBI PaIUOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntpoinbhas pabora o teme "Konebanus u
BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

https://www.yaklass.ru//

https://www.yaklass.ru//

64

65

66

67

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUSA CBCTA

0.5

https://www.yaklass.ru//

https://www.yaklass.ru//

68

Xon ydeit B mpusMe. Jlucnepceust cBera.
CnoxHbIN cocTaB Oemoro csera. L{peT

https://www.yaklass.ru//
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JInn3el. POKYCHOE PACCTOSHUE U ONITUYECKAS

69 https://www.yaklass.ru//
CHUJIA JIMH3BI
70 [TocTpoenne n3o0pakeHuii B TMH3aX U UX hittps://www.vaklass.ru//
CUCTEMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue
71 M300paKeHHH, MTOTYy4aeMbIX C IIOMOIIIBIO
JVH3
72 ['ma3 kak onTuyeckas cucrema 0.5 https://www.yaklass.ru//
73 Pemenne 3az(aq.u [Tpenensl IPUMEHUMOCTH
TEOMETPHYCCKOMN ONTHUKH
74 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS https://www.yaklass.ru//
75 Hucnepcus ceera https://www.yaklass.ru//
76 HNHuTtepdepenius ceera https://www.yaklass.ru//
77 KorepenTHble HCTOUHUKH. Y CIOBUSA https:/www.vaklass.ru/
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB
78 Pemenue 3anau
79 [TpumeneHue uHTEpHEpEeHINN 0.5 https://www.yaklass.ru//
80 Judpakmus ceeTa https://www.yaklass.ru//
81 JudpakunonHas pemeérka. Y cioBue https://www.vaklass.ru//
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB
82 Pemenne 3amay
83 [Tonepeunocts cBeTOBBIX BOIH. [Tomsipusanus httos:/www.vaklass.rul/
cBeTa
84 Pemenne 3amay
85 CBeToBbIE BJICHUS B IPUPOJIE https://www.yaklass.ru//
86 O06o0011eHne U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"
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87 KontponbsHas padora no teme «OnTuka» 1 1
I'paHu1IbI IPUMEHUMOCTH KIIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1 https://www.yaklass.ru//
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1 https://www.yaklass.ru//
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcioBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 https://www.yaklass.ru//
OJIHOBPEMEHHOCTHU. 3aMe IJICHHEe BPEMEHH U
COKpaIlleHUE JUIUHBI

01 DHeprusi U UMITYIIbC PEISITUBHCTCKOM 1 httos:/www.vaklass.rul/
YaCTHULIbI

92 CBsI3b Macchl C :jHeereﬁ Y UIMITYJIECOM 1 httos:/www.vaklass.rul/
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TTIOKOSI

93 PaBHOBECHOE TEIIIOBOE U3ITYyUEHHE 1 0.5 https://www.yaklass.ru//

94 3akoH cMelieHus Buna 1 https://www.yaklass.ru//

95 ['unores3a M. [1nanka o kBanTax. @OTOHBI 1 https://www.yaklass.ru//

96 DHeprus ¥ UMIyJIbC POTOHA 1 https://www.yaklass.ru//

97 ®otoadppext. OnbiThl A. I'. CTonerona. 1 hittps://www.vaklass.ru//
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1 httos:/fwww.yaklass.ru/
"Kpacnas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa https://www.yaklass.ru//

100 BoHOBEIE CBOMCTBA YaCTHIL 1 0.5 https://www.yaklass.ru//
Bomne! ne bpoins. Jlnuna BonHb! ae bpoiins

101 ¥ pa3Mephl 00JIaCTH JTOKATU3AIUH 1 https://www.yaklass.ru//

JBIDKYIICHCS 9aCTUIIBI
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102

KopmyckynsipHO-BOITHOBOM yaJIu3M

https://www.yaklass.ru//

103 Judpakius 2JIeKTpOHOB Ha KpUCTaLIax https://www.yaklass.ru//
Crnenuduka u3mMepeHnuid B MUKPOMHUPE.

104 CoOTHOIIICHHs HEOTIPEACIEHHOCTEN https://www.yaklass.ru//
I'eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemrenne pacy€THBIX 3a1a4

107 KonTpompHas padora o Temam: "OCHOBBI 1
CTO", "KopmyckyasipHO-BOJIHOBOM ayanu3m"

108 OMNBITHI MO UCCIIEOBAHUIO CTPOCHUS aTOMA. httos:/www.vaklass.rul/
[Tnanerapuas monens aroma Pesepdopna

109 [Toctynater bopa https://www.yaklass.ru//

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu https:/www.vaklass.ru/
aToma BOAOpOaa

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE 0.5 https://www.vaklass.ru//
cBeTa

112 Jlazep https://www.yaklass.ru//
Hyxnonnas moznens snpa ['eiizenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa. https://www.yaklass.ru//
H3otonsl. PagnoakTHBHOCTE
3aKoH panoaKTUBHOTO pacrnana. CBoHCTBa

114 HOHHM3HPYIOIETo H3yHenis. Biiie 0.5 https://www.yaklass.ru//
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIOHOB B siape. S nepHbie

115 cubl. Jledekt macchl siapa. SnepHbie httos:/www.vaklass.rul/

peakuuu. Snepueie peakTopsl. [TpoOiembl
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

OKOJIOTUYECKHE aCIIEKThI PA3BUTHSI IEPHON
SHEpPreTUKU

116

MeTo/1bl perucTpanuy U UCCIEIOBAHUS
3JIEMEHTapHbIX yacTull. OyHaMEHTAIIbHBIE
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
Mozenu. KBapk-rimrooHHas Moziesnb alpOHOB

0.5

https://www.yaklass.ru//

117

118

119

®dusuka 3a npenenamu CTaHIapTHONW MOJEIH.
TémHas Marepus U TEMHas SHEPTHsL.
EnuHCTBO (DM3nMYecKoil KapTHHBI MUpa

OTtanel Pa3sBUTHA aCTPOHOMMUHU. 3HayeHHne
ACTPOHOMUH

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMHUYECKHIX
00BEKTOB. MeTO/Ib aCTPOHOMUYECKUX
HCCIIeIOBaHUM

120

COBpeMeHHI)IG OIITUYCCKUEC TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

121

122

123

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3Bé3ll])l, IIaHETBI, UX BUAUMOC IBUKCHUC

Conneunas cuctema. Conane. ConHeuHas
aKTUBHOCTb. VMIcTounuk sHeprun ConHia u
3BE3T

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Jnarpamma "cnieKTpajbHBIN Ki1acc —
CBETUMOCTB"

124

3Be3abI IIaBHOU IOCIEN0BATEILHOCTH

0.5



https://www.yaklass.ru/

125

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3

126

Mieunsiii [Iyte — Hama I'amaktuka. Tunel
rajakTuk. YEpHbIe ABIPHI B A1pax rajJakTUK

127

128

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyueHue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

129

Hepeménubie mpoOieMbl aCTPOHOMUU

0.5

130

Ou3nyecKkuil MPakTUKYM IO TEME
"UccmenoBaHnue MarHUTHOTO ITOJIS
IMOCTOSTHHBIX MarHuToB" wian "VccieqoBanue
CBOMCTB (peppoOMarHeTuKoB" Wiu
"UccnenoBanue ASHCTBHS ITOCTOSHHOTO
MarHura Ha paMKy C TOKOM"

131

Pu3nYecKuil IPAKTUKYM 110 TEME
"U3mepenue cunbl Ammepa" win "M3yuenue
3aBUCUMOCTH CHIIBI AMITEpa OT CHJIbI TOKA"
iy "Onpenenenue MarHUTHOW WHIYKIUN Ha
OCHOBE U3MEpEHMsI CUiIbl AMmepa”

132

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue aBI€HUS 3JIEKTPOMAarHUTHOM
nHayknun' win "OnpeneneHne NHIyKIUN
BHUXPEBOI'0 MarHUTHOTO MOJS"




133

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIINM"
nn "COopka MOJENH JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOIHBIX KoneOaHui
HUTSHOTO U MPY>XKMHHOT'O MasiTHUKOB"

135

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpaKTUKYM 10 TEMe
"HccnenoBanue NepeMeHHOI0 TOKa Yepes
[IOCJIEA0BATEIBbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA B
IETNU TTePEMEHHOTO ToKa"

137

138

139

@uznyeckuil NpakTukyM 1o teme "M3ydenue
napameTpoB 3BYKOBOM BOJHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress nIpeaoMIIeHUsS
crexya" win "[lomyuenue nzoopaxeHus B
CHUCTEME U3 IUIOCKOTO 3epKajla U JTUH3bI"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHusA OT BeUlecTBa (Ha MpUMepe
xuakux uH3)" wim "M3mepenue GokycHOro
pPacCTOSIHUS PacCEenBAIOIINX JTUH3"




140

Pu3N4eCKui IPAKTUKYM 110 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
Y noJsipu3anuu ceera'

141

Pu3N4eCKUu IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIL] B MArHUTHOM
nosie)"

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHol [1nanka Ha ocHOBe
uccienoanus Gporoddpdexra wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMOJ, OT HANPSKEHUS"

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
nocrossHHOM Punbepra"

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
UCIIONIb30BaHueM no3umMerpa unu "M3yuenne
MOTJIONICHHS O€Ta-4yacCTHUIl ATFOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38634200 HeOa
HEBOOPYKXEHHBIM TJ1a30M C UCTIOJIb30BAHUEM
KOMITHIOTEPHBIX TPHIIOKEHUHN IS
OTIpEIeTICHUS TTOJIOKEHHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Modylmapus U sipkue
3B€31p1" ninn "HabmroneHus B TEIECKOI




JIyHbI, TUIAHET, TYMAHHOCTEN U 3BE3HBIX
cKorieHun"

146

O0o001IeHrEe U CHCTEMAaTHU3alus 3HaHUi. Pob
(U3HUKHN U aCTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITMATLHON M DTHUECKOM
cdepax AesITeNLHOCTH YeIIOBEKa

147

148

149

150

O06o061enue u cuctemMaru3anys 3HaHui. Ponpb
U MecTO ()M3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O00011eHrEe U CHCTEMATHU3alUs 3HaHUi. Pob
busnyeckoit Teopun B HOPMHUPOBAHHUH
IPEJICTaBICHHUI O (PU3NIESCKON KapTUHE MHPA,
MeCTO (PU3MYECKON KapTHHBI MUpa B 001IIeM
PAIy COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOJE

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
teMe "Kunemartuka"

O000111eHME U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

152

153

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "/Ilunamuka"

O0o001IeHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
teme "Craruka TBEpaoro tena'"

O06o0011eHe U cUCTeMaTH3alMs 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE"

154

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

155 " "
teme "Tepmoaunamuka. TerioBbie MalIMHbBI
O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexos"

157 O0001eHre U cUCTEMATU3ALMs 3HAHUI 110
TeMe "DnekTpuyeckoe nosue"

158 O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
teme "TlocTOSIHHBIN AIEeKTpUUECKUA TOK"

159 O0001IeHEe U CHCTEMATH3aLHs 3HAHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160 O000111eHNEe U cUCTEMATH3Alls 3HAHUH 110
TeMe "MarautHoe nosne"

Peseprublit ypok. O60011eHIE U

161 CHCTeMaTH3aIus 3HaHUH 110 TeMe
"DeKTpOMarHuTHas MHIyKOus"

Peseprubiit ypok. O600111eHIE U

162 CHCTEMAaTU3alMs 3HaHUH 110 TEME

"MexaHndeckue Koineoanus"

PeseprubIit ypok. O6001IeHNE U
163 CUCTEMAaTH3aI¥sl 3HAHHUH 110 TeMe
"DeKTpoMarHuTHhIE Kojie0aHus'

PesepBHrlit ypok. O600IICHHE U
cUCTEeMaTH3allHs 3HAaHUH [0 TeMe

164
"MexaHn4eCcKHe U IIEKTPOMATHUTHBIE
BOJIHBI"

165 PesepBHslit ypok. O6001ICHHE U

cucTeMaTu3aiis 3gaguii mo teme "Onortuka"




PesepBHeiit ypok. O600IICHHE U

166 cucreMarusanus 3gHaguii 1o reme "OCHOBEI
CTO"

PesepBHeiit ypok. O600IICHHE 1
167 cHUCTeMaTU3alus 3HAHUH 110 TEME
"KopnyckysipHO-BOJIHOBOU Jyanu3m"

PesepBublit ypok. O60011eHNE U
168 cucreMaTu3anus 3HaHui no reme "dusuka
aroma'"

PesepBublit ypok. O60011eHNE U

169 cucTeMaru3anus 3Haguil 1o reme "Pusuka
ATOMHOTO S/Ipa ¥ 3JICMEHTAPHBIX YacTHIr”
PesepBuslit ypok. O60011eHNE U

170 CUCTEMATHU3aIHA 3HAHUH 110 TeMe " DIIEMEHTEI
actpouzuxu”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

13.5
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 10 kinace/ Kabapaun O.@., Opnos B.A., DBenuuk 2.E. u apyrue; noj
penaxiueit [Tuackoro A.A., Kabapauna O.®., AkiimonepHoe 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®msuka, 11 xrace/ Kabapaun O.®., ['mazynoB A.T., Opnos B.A. u apyrue; mos
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEPHOE OOIIIECTBO

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

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. EMM. I'ytauk, A.B. [leppimkus. [Iporpammel ajis 00111e00pa3oBaTeIbHbIX
yupexaennit. duzuka. 7-11 k. / coct. B.A. KopoBun, B.A. Op:nos. - M.: [Ipoda,
2010 r.

2. I'.I.Msaxumes, b.b. byxosues, H.H.Corckuii «®u3zuka. 10 kinaccy, -M.:
ITpoceemnienne,2020

3. I' A.Msxkuiues, b.b. byxosues, B.M. Hapyrun «®usuka. 11 knace», -M.:
[Ipoceenienne,2021

4. A.I1.PeimkeBuy, 3agaunuk «@usuka 10-11», -M.:JIpoda,2019

5. JI.A.Kupuk «®uszuka 10. CaMocTosSITeNIbHBIE M KOHTPOJIBHBIE PA00THI», -M.:
Mnexca,2020

6. bakanuna, JLII., benonyukun, B.E., Kozen C.M. CoopHuk 3a1a4 o Gpusuke



s 10-11 knaccoB ¢ yray6nenHbM uzyuenueM ¢usuku /Ilon penakmueit

C.M.Kozemna, M. : Bepoym — M, 2013.

7. Kabapaun, O.®., Opnos B.A., 3unsbepman A.P. ®uzuka: 3agaunuk: 9-11
KJIacChl: YueOHoe rmocodue s o01eo0pa3oBaTeIbHbIX YUpexkaeHuH. — M.:
Hpoda, 2014.

8.@usuka: YueOnuk /g 10 kiacca mKOI U KJIACCOB € YIIYOJICHHBIM U3yUYeHUEM
¢uzuxu /Tlox
penakuuen A.A. [Tunckoro, O.®. Kabapauna. — M.: [Ipocsemienue, 2018.

9.®u3uka: Yuebnuk s 11 kinacca MIKoJ ¥ KIacCoOB € YIUIyOJIEHHBIM U3YyYEHHEM
busuku. /Tlox pegakuueii A.A. [Munckoro, O.®. Kabapauna. — M.:

[Ipocsemenue, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
HUHTEPHET

1. bubnuoteka [IOK Axanemun MunucrepcTBa npocsemienns Poccun— Pexum
noctyna: https://myschool.edu.ru/

2. bubnuoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

3. O0pazoBaTeabHbIN UHTEPHET-PECYPC IS KOJbHUKOB, CTYACHTOB, yUUTEIICH
u poauteneit. — Pexxum moctyma: https://www.yaklass.ru//

4. «Knacc!nas pusuka» - 06pa3zoBaTeNbHBIA CAUT IS T€X, KTO JIOOUT (DHU3UKY,

YUYUTCS CaM U YUUT Jpyrux... — Pexxum mocryna: http://class-fizika.ru/home.html



5. BuneoomnsIThl Ha ypokax. — Pexxum pocryma: http://fizika-class.narod.ru

6. Equnas xosutekius udpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

7. UHTepecHble MaTepualbl K ypokaM (GPU3UKU [0 TeMaM; TECTHI [0 TeMaM;
HarJsIHbIe TocoOust K ypokam. — Pexum nocryna: http://class-fizika.narod.ru
8. IludpoBrie 0Opa3oBaTebHBIC PECYPCHL. — Pexkum mpocryma:
http://www.openclass.ru

9. DnekTpoHHbIC yueOHUKH 0 (usnke. — Pexum goctyna: http://www.fizika.ru






