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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€éroMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaqusyolnx OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensier o0a3aTeIbHOE MPEIMETHOE COACPIKAHNUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OO0YyYarOUIUXCA.
[TporpamMMa mno ¢u3uke Aa€T MPEACTAaBICHUE O LENAX, COACp)KaHUM, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd YriayOJn€HHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJjaui MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO HA CO3JIaHUE YCIIOBUH AJis
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI Uil TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATEHOCTSIM.

B nporpamme no pusuke onpenenstoTcs iIaHupyeMble pe3ysIbTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yiabTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCA CUCTEMHO - 1€ATE€IbHOCTHBINA MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3MKH Ha YTITyOIEHHOM ypOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONTb30BaHa YUUTENSAMHU (DU3UKH JIJISI COCTABJICHHS CBOMX PAOOYHX TIPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUYHBIX METOJIUYECKHUX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YIIayOJIEHHOM YpOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOAbI, 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 (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lienoB (U3HKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po6JieM pallMOHAIBHOTO IPUPOJOTNIOIb30BAHUS U SKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOTo Tmporecca. s yrmyOn€nHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYECKOro NpakTukyMa. B mepBom cinyyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOIATCS B MpOIECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme mno (¢usnke CcHUCTEMa YYEHMYECKOIO OSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI M OCHalleHus KabuHera ¢usuku. Ilpm sTOM oOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHKE yaeseTCs PEIICHNIO PACUETHRIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3AenoB. [IJig kKaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o (pu3nKe y4eHUYeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOecrneuyuBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

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



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M LM(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

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

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA M (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

dbopMHpOBaHUE YMEHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
¢u3znyecKux SIBICHUNW B MPUPOAE U JUISl NMPUHATHS NPAKTUYECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM YHUCJIE 33a4 WHXEHEPHOIO
XapaKkTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiW3a MW HUHTepIpeTauud HHGOpMaLUH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

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



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha usyuenue puzuxu (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHas Hayka o npupoje. HaydHsblil MeTo/ MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIEC CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €M0 NPUMEHUMOCTU. PU3nyeckas TEopHsl.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HAPSHKEHUS B IIENU MOCTOSTHHOTO TOKA MPH MTOMOIITA
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHUKECHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

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

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOAHOTO majcHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. Ilepmom m wactora oOpareHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSAIOB, EMHBIE, IECTEPEHYATHIE U PEMEHHBIE [TEPEAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTeM, TPAEKTOPHIL, CKOPOCTEN IBUIKEHHSI OJHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHUMOCTH MEXIAY AAJIbHOCTBIO TNOJETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

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



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO MJIAHETHI U OT TeorpaduvecKor MHUPOTHI. J[BrKeHUue HEOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTU WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUs TNl B MHEPLUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH NPUIIOKEHHBIX K TEITy CHJI C IPOU3BEIECHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAYEHNS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM pPABHOBECHS TBEPAOIO TElNa, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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.



[loreHUMAIBHBIE W HENOTCHIMAJIbHbIE CWJIbl. [lOoTeHIManbHas >SHEpPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
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 MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHUHETHYECKOU YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

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



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

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

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

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

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

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

Hemoncmpauuu.

Mopenu nBUKEHNs YacTUI] BELECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, RPAKMUKYM.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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

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



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHUIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo TemnoTel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanyecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

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

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEIoTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE 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 amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmaru TBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpazoBanue sHEepTUM B (Pa30BbIX MMEPEXO/IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

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

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pPEe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsi/ia.

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

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

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJIs1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO 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
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM ITOJIE.

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) 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. Hampsokenue U u DJ1C &.

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COTNPOTHUBJICHUE BEILIECTRA.

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

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



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

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesna u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



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

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecCKUX BEIUYMH, NPOBEpPKA NPENJIOKEHHBIX THUNoTe3 (BbIOOp M3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMud MaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

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



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbBIE TPUOOPHI, UPPOBas 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIJIOBOW» H
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 CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. JiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU 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 nose B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



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

Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

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. dnexkmpomacHumnas uHOYKyus.

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. KaTymika HMHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHIAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMsSI MEXaHU4EeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJI€OAHUI HUTSHOTO M MPYXUHHOTO
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 BHIHYKICHHBIX KOJICOAHHI.

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 COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM 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 MIEPEMEHHOIO 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
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 3IeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

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 nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

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

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus. [10CTOSHCTBO 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.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Pa3pematoniast cnocoOHoCTh. [71a3 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. lIpuMepsl KinaccuyecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINy JIa3epHOTO U3JIYUSHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpoHOB Ha KpUCTaILIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u 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. ONEKTPOHHBIA 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 CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

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

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

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

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

EanHcTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE 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-4acTUl] aTFOMUHUEM.

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. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX 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» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTU. BHYTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBasapsl. UEpHBIE ABIPHI B sSApax
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.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] NOTPEUIHOCTEN.

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

O06o0mariiee 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 SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil 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 yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4YHbId (DAKT, rumoresa, (PU3MUYECKas BEIWYMHA, 3aKOH,
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. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpHUpOAE, 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, KPUCTAJUINYECKAsl 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.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOEHHS YyueOHoro mnpeamera «Dusukar
JOJKHBI OTPaXkaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOTO OOIIECTBA, PACHUIMPEHUE KUIHEHHOTO
OIBITA M OIBITA JEATEIBHOCTU B IPOLIECCE PEANM3ALMU OCHOBHBIX HaIPABJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIEC B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULKUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpPaBJICHUUM B 00pa3zoBaTEIbHOU
OpraHu3aluy;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUUAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CHOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YHUCIIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO

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

e UHTEpEC K pa3uuHbIM chepam npodecCHOHaIBHON ACSITENIbHOCTH, B TOM

YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3ZHAHHBIM



BbIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC
TUTaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO B 00J1acTH
¢u3MKK Ha IPOTSHKEHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOrMUECKUX Mpodiem;

IUIAaHUPOBAaHUE W OCYILECTBICHUE JEHCTBHM B OKpYXalolIeW cpeae Ha
OCHOBE 3HaHUS 11Tl YCTONUMBOTO pa3BUTHSI YEIOBEUECTBA;

pacuupeHue OmbITa ACSITEILHOCTH IKOJOTHYECKON HampaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIE AeiicTBHS
Ba3oBnle Jjornueckue a1eicTBUA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENBHOCTH, 33JaBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJISAITH  3aKOHOMEPHOCTH M TMPOTUBOPEUUS B pPacCMaTpUBAEMbBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUIETOM aHaIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENBHOCTh, OLEHUBATH COOTBETCTBHE
pPE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN N€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHSATUSIMH M METOJaMHU
bu3nuecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-UCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (HU3M4IecKoro
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHHS,

BJIQ/IETh BUAAMH JCSATEIbHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajavy,
BBIJIBUTATh THUNOTE3y €€ pEelIeHHUsA, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTb M (POPMYIMpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMU NOJy4eHUsS UH(POopMauu GU3NUECKOTO COACPHKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJIb30BaTh CpEACTBa HH(POPMALIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIrO COJEpP)KaHUS B Pa3iMuYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMaIMM U UEJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYIIECTBJIATh OOIIEHHME HAa YypokKax (U3NKK ¥ BO BHE-yPOUHOU
NEeSATEeTLHOCTH;



pacrno3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4arTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, pacCIpelessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 00CYX 1aTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh INO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYIIECTBIIATH TO3HABATENBHYIO AESTEIBHOCTh B 001aCTH
($U3MKN U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUIECHUS PACUETHBIX M KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIMH B 0O0JIACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BJIAJACTh HAaBbIKAMH TMO3HABATEIbHOU pEQICKCUU KaK OCO3HAHMS
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 IPU aHAJIU3E PE3yIbTATOB
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 nponecce A0CTHMKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHMSI IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
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 JpPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,

HKOJIOTUYECKON, COIMAJIbHOM M JATHYECKON cdepax esATeIbHOCTH



YEJIOBEKa, POJIb M MECTO (DM3UKH B COBPEMEHHOW HAyYHOU KapTUHE MHUPA,
3HaYCHHE OIMHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (PU3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3NUECKOIN KapTUHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (U3NUECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHHE,
aOCoJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YNPyroe U aOCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOr0) TeNa, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH U TEepeMeElIeHUs,
3akOoHbl HpIOTOHA, TpPUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHS UMITYJIbCA U MEXaHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPH OTOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
bu3nYecKnX 3aKOHOB: TpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUSI MMITYJIbca U MEXAHUYECKOH
SHEPI'uH, 3aKOHA BCEMHUPHOTO TATOTECHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJMHAMHUKU (CBSA3b JABJEHUSA HJEATBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW JHEPrUel TEIUIOBOTO JBHKEHHUS W KOHIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHUHETUYECKON
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHUEHTpAIME MOJIEKYJl MU €ro TEMIIEpaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPaHEHMSI SHEPrUU B TEIUIOBBIX IMPOIECCAX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;



aHAIIM3UPOBAaTh M OOBACHATH DIIEKTPUUECKUE SIBICHUSA, HCIOIB3YS
OCHOBHBIE TOJIOKEHHUS W 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEIUYMHBIL:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHNE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbl, JaBJIEHUE, TOTEHI[UAIbHAS YHEPT U, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOILIHOCTb, JHEPTHUS
B3aUMOZEHCTBUS Tena ¢ 3eMiEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COIIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTI'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3yxa, KIIJ maeasbHOro TEMIOBOrO JBUTATENS; SJIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD AJIEKTPUYECKOIO TOJIS, HANPSHKEHHOCTH MOJII TOYEYHOIO
3apsfa WM 3apsHKEHHOTO 1Iapa B BaKyyME€ U B JIMAJIEKTPUKE, MOTEHIUANT
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUUAIOB, 3JEKTPOJBHKYIIASL
CHJIa, CWJIa TOKA, HANPSKEHUE, MOLUTHOCTh TOKA, JJIEKTpUUYECKass EMKOCTb
IUVIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUME  y4acTKa  LENH  C
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBU)KEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, Muddy3us, ucrnapeHue,
KUIEHHE U KOHIEHCAIs, TUIaBJIeHHE U KPUCTaIU3alisl, HallPaBJI€HHOCTh
TEIJIONEepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apSYKEHHOTO TPOBOIHUKA;

IPOBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3NMUECKON BETUUHMHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIEI0BAHNS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
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-
UCCIIEIOBATENIbCKON M TPOEKTHOW [EATEIIBHOCTH 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 (¢u3MUECKO MOJeNH, OTBEYarollell TpeOoBaHUSM 3ajlayw,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PELICHUS C YYETOM MOIYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUI C OITIOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

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

MPUBOJAUTH TPUMEPHI BKJIaJa POCCUNCKUX U 3apYyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MUECKUMHU TIPOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHbIe CIOCcOObl paboThl ¢ mWHMOpMaIEe (HU3UIECKOTOo
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



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

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 CUTYalMsIX, aJ€KBAaTHO OLEHWUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMHUHU B MPAKTUUECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, PpOJb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE ANEKTPUUECKOE U OJHOPOAHOE MArHUTHOE MOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, O00JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHbBIE TMOJOXEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJTBI TOKA, TOCTYJIaThl CIEIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpAaHEHHUS 3aps0BOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

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

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIIEPCHUsi, T[OJHOE BHYTPEHHEE OTpa)KEHUe,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaTu3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

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

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJTYYECHHOW 3aBUCHMOCTHU
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIBHBIC MIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

OINMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSL JUIsi OOBSICHEHHS] OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, a TAKKE Pa3yMHOM MCIOJIb30BAHUM JOCTHKEHUN
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
TEXHOJIOTMH JUIsl TOMCKA, NEpepadOTKM M MPEAbsIBICHUS YYEOHOU 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 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTath B Tpynmne C HCIOIHEHUEM PAa3JIMYHBbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaIbHOM IEATEbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Crartuka TBEpAOro TeNa 5 1
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmonunamuka. TennoBble MalTuHbI 20
33 ArperatHble cocTostHUS BemiecTBa. da3oBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [ToCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 1




4.3 Toku B pa3IMyHBIX Cpeaax 6
Wroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
5.1 Du3nuecKuil MpaKTUKyM 16 16
Hroro mo pazueny 16
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne i/ P Konrpoabnbie | IlpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOJANHAMUKA
11 MarnuTHO€ 1osue 14
1.2 DNeKTpOMarHuTHAsE MHIYKIIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHHUSA U BOJIHbBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
53 MexaHn4ecKue 1 IeKTpOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocnosbl CTO 5 1
HWroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOITHOBOM Ayalln3m 15

4.2 ®duszuka atoma 5

43 ®u3nka aTOMHOTO S7Ipa ¥ SJIEMEHTaPHBIX 5
' YacTHIL




Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DneMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ®uznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIBITA 15
' JeSITeTbHOCTH, IPUOOPETEHHOTO TIPU
n3ydeHuu kypca pusuku 10 — 11 kimaccos
Hroro no pazgeny 15
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®dusnka — pyHAaMeHTalIbHAas HayKa O
pupoje

Hay‘IHBIﬁ MCTO IIO3HaHUA U MCTObI
HCCICOOBaAHUA (1)I/I3I/IIIGCKI/IX SIBIICHHUI

DKCHEPUMEHT U TEOPHS B IPOIIECCe
Mo3HaHus npupoabl. HabmoaeHue u
9KCIIEPUMEHT B (pu3mKe

Crnioco0b1 u3MepeHus (PU3NIECKUX
BEJINYNH

AOGCoIt0THAs M OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJINYUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B pOPMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHHBI MUPaA, B IPAKTHYECKOMN
JESTENBHOCTH JIOAEH

Mexannueckoe aBmwxenue. Cucrema
orcuyeTa. OTHOCUTEIIBEHOCTh
MEXaHUYECKOTO JBUKEHUs. [Ipsmast u
oOparHas 3a/1a4i MEXaHUKU




Panuyc-BekTop MaTepuanbHOI TOUKH, €r0
MIPOEKIIMU HA OCHU KOOPAMHAT.
Tpaekropus. [lepememnienne. CKOpoCTb.
Wx npoekuu Ha OCH KOOPJIUHAT

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHSI

10

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewenne 3anau

11

HepaBnomepHoe nuxeHune. MrooBeHHast
CKopocTh. Yckopenue. [Ipamoinunaeitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe najieHne. Y CKopeHue
CBOOOJHOIO MaJieHHsl. 3aBUCUMOCTh
KOOp/AMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU M UX TpaduKu

14

JIBr>xeHue Tesa, OpOIIeHHOTO MO YTIIIOM
K TOPU30HTY

15

KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBasi U IMHEWHAs
ckopocts. [lepuon n yacrora.
LleHTpOCTpEeMHUTENBHOE U TIOJIHOE
YCKOpEHHE

16

KontponbHas paboTa mo teme
"KunemaTtuka"




[Tepssiif 3akoH HetoToHa. MHEepumanbHbIe
cuctembl orcuéra. [lpunnun

17
OTHOCUTEJIbHOCTH [ anues.
HeuneprnuanbHble cUCTEMbI OTCUETA

18 Cuna. PaBHozeicTBytoMIas cuia. Bropoit
3akoH Herorona. Macca

19 B3aunmoneiicteue ten. Tperuil 3aKoH
Herorona

20 [Ipunuun cynepnosunuu cui. Pemenue
3aJla4y Ha IpUMEHEHHe 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

99 Cuna Ts5KeCcTH M yCKOpeHue cBOOOIHOTO
NaJeHUs
JIBu>keHHne HeOECHBIX TN U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. ITepBas
KocMHU4YecKasi CKopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cui

25 TpeHus. [[BuKeHNEe B )KUAKOCTHU U Tase ¢
Y4ETOM CHUJIBI COTIPOTUBIIEHUS CPEIBI

26 JaBnenue. I'mapoctaTuueckoe 1aBIcHUE.
Cuna Apxumena
AGCOIOTHO TBEPJIOE TEIIO.

27 IToctynaTenbHOE U BpalaTeabHOE

JBIKEHUE TBEPIOTO Tela




28

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpallCHUs. IIneyo cunl

29

CiioxeHue cuil, MPUIOKEHHBIX K
TBepAOMY Teiy. LleHTp TskecTH Tena.
VYcnoBus paBHOBECHS TBEPJIOTO TeJa.
Bunel paBHOBecHs

30

Pemenue 3agau

31

KonTtponbHas pabora 1o Teme
"Munamuka. CtaTrka TBEpIoro Tena"

32

NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. Teopema
O JIBJKCHMHM LICHTPA Mace

33

I/IMHy.]'II)C CUJIBI 1 U'BMCHCHHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBUKEHHE

34

MoMeHT HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

PaboTa cuiibl Ha MaJIoOM ¥ Ha KOHEYHOM
nepemerieHun. I'papuueckoe
IpeJCTaBIeHUE PabOThl CHIIbL. MOIIIHOCTD
CHJIBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUU KMHETUYECKOU SHEPTUI
MaTepHaTbHON TOUKH




38

HOTGHI_[I/I&]'IBHBIG N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaﬂ OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

39

Tperps kocMuueckast ckopocTs. CBs3b
pabOoThI HEMOTEHIMAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
VYpaBHenue bepnyiuu s U1eaIbHOM
KUAKOCTU

41

Kontponbnas pabota mo teme "3akoHbI
COXpaHEHUS B MEXaHUKe"

42

PazBuTue npeacraBienuii o npupoe
TernoTel. OcHOBHBIE nonokeHust MKT.
Huddysus. bBpoyHoBckoe ABHKEHHE

43

CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeJ. XapakTep JBUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BELIECTBA

44

Macca u pazmepsl MOJIEKYIT (aATOMOB).
KommuectBo BemecTBa. IlocTostHHAas
ABorazipo

45

Temneparypa. TernoBoe paBHOBECHE.
Ilxana Ienbcus

46

Pemrenue 3agau

47

Wneanpueiii ras. I'a3oBbie 3aKOHEI

48

VYpaBnenue Menpaeneesa-Knaneiipona.
Pemrenue 3anau




49

AOcoiroTHas Temmeparypa. 3akoH
JanpToHa

50

I/I3OHpOHCCCBI B HACaJIbHOM ras€ C
IIOCTOSSHHBIM KOJIMYECTBOM BCIIIECTBA

51

I'paduyeckoe npencraBiacHne
H30IPOIIECCOB: U30TEpMa, U30X0Pa,
n3obapa

52

OcnosHoe ypaBHenue MKT

53

Pemenue 3agau

54

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKON SHEpruen
MOCTYATEbHOTO TETJIOBOTO JBUKEHHUS
€€ 4acTHuIl

55

O000I11IeHNE U CUCTEMATHU3AIINs 3HAHUH
o teme "OcuoBet MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

Tepmoaunamuueckas cucrema. 3ajjaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.
Buelnve 1 BHyTpEeHHUE ITapaMETPBI.
[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HA4YEHMs BEIIMYHH, OIIUCBIBAIOIIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO




59

Mogens ueanbHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ATOW MOICIIH

60

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUu

61

Bripaxkenue 1151 BHyTpEeHHEW SHEPTUM
0JIHOATOMHOT'0 HUJICAIbHOI'O T'a3a.
KBasucrarnueckue u HeCTaTHUECKUE
IIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOJMHAMUKE.
Brrauciienue pabotsl o rpaduky
npoiiecca Ha pV-auarpaMmme

63

Termonepenayda kak crnocod M3MEHEHUS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

64

KOHBGKHI/IH, TCIJIOMIPOBOAHOCTD,
HU3JIyUYCHUC

65

KomnyectBo TemmoTel. TemioéMKocTh
Tena. Y IeIbHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHAs
TEII0Ta CropaHus TOIUINBA

66

Pacuér xonumyecTBa TEIIOTHI IPU
Terionepenaye

67

[TonsTe 06 annabaTHOM TpoIecce.
[IepBblil 3aKOH TEPMOAMHAMUKH

68

KomnnuecTBo TemioTel u paboTa Kak Mepbl
W3MEHEHUS BHYTpeHHEe# sHepruun T/]
CUCTEMBbI




69

BTopoii 3ak0H TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTtumMocTh MpUpPOIHBIX
MPOIIECCOB

70

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIWH.
KT

71

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

72

Pemenue 3agau

73

ODKOIOTrHYeCKHUE aCIIEKTHI UCII0JIb30BAHUS
TEIIOBBIX JBHUTaTeleil. TenmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl

74

Pemenue 3agau

75

O0001IeHre 1 cUcTeEMaTH3alus 3HAHUH
o Teme "Tepmonunamuka. TerioBbie
MamnHaer"

76

KonTponbhas pabota no teme
"TepmoanHamuka. TernioBble MaITUHBI"

77

[TapooGpa3oBanue U KOHIEHCAIIUS.
Ucnapenue u kunenue. Y neibHas
TeII0Ta MapooOpa3oBaHUS

78

HacpiieHHbie ¥ HEHACHIIIEHHBIE MAPhI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U
JIABJICHUS HACBIIIIEHHOTO Mapa OT
TEMIIEPATypPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACHIIIIEHHOTO Tapa.
3aBHCUMOCTh TEMIIEPATyphl KUTICHHUS OT
TaBIICHUSI B KHUJIKOCTH




BraxxnocTs Bo3ayxa. AGCoMOTHAS U

[ OTHOCHTEJIbHAs BIKHOCTb

80 Pemenue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHsbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJJIOB

82 [InaBnenue u KpucTauM3anus. Y aenbHas
teruioTa miasneHus. Cyoaumarus
JHedbopmaruu TBEpAOTO Tena. PacTskenue

83 u okarue. Casur. Monyie FOwra. Tpeaen
yrnpyrux aedopmaruii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPBIX TEJ. AHTAPMOHU3M TETUIOBBIX
KOJICOaHWI YaCTHII BEIIECTBA

85 [IpeoOpa3oBanue sHEPrUM B Pa3zoBbIX
nepexoaax

86 YpaBHEHHE TEIIIOBOTO OaaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnsipueie sBnenus. Jlapnenue noa
WCKPUBJICHHON TOBEPXHOCTHIO KHUIKOCTH.
®opmyia Jlamnaca
O06o01IeHne 1 cucTeMaTu3alys 3HaHu|

89 110 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. PazoBble nepexoas”
KonrponsHas pabora o teme

90 "ArperatHble COCTOSIHUSI BEIIECTBA.

®da3oBkle epexoab"”




91

DnekTpu3anus Tel U e€ MPOosIBICHUSI.
DIekTpuyeckui 3apsia. [IBa Buaa
AIEKTPUICCKUX 3apsaoB. [IpoBogHUKH,
JTUAJICKTPUKU 1 TTOJTYITPOBOTHUKH

92

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.
3aKOH COXpaHEHMSI JIEKTPUUECKOTO
3apsaa

93

B3anmopencrtaue 3apanoB. Toueunsle
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoOuebIit 3apsa. JInauy HaNPsH>KEHHOCTH
anekTpuyeckoro nosst. OQHOPOIHOE
AJIEKTPUUECKOE TT10JIE

97

IloTeH1IMaIBHOCTH QJICKTPOCTATHUYICCKOT'O
moJs. Pa3HOCTh MOTEHIIUAIOB U
HaIIPpsIPKCHUC

98

IloTenumnanbHast OHEPTUs 3aps/ia B
QJICKTPOCTATUYCCKOM IT0JIC. [ToTennuan
QJICKTPOCTATUYCCKOT'O MOJIA

99

CBs3b Hal'[pﬂ)KéHHOCTI/I TI0JIsT U pa3HOCTHU
IMMOTCHIUAJIOB JJIA 3JICKTPOCTATHYCCKOT'O
10JI4A

100

[IpuHOMI cyneprno3unuy JIEKTPUIECKUX
noJjien

101

Pemrenue 3agau




[Tone Toueunoro 3apsana. [Tone

102 .
PaBHOMEPHO 3apsKEHHOMN chepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00béMy mrapa. [lose paBHOMEpHO
3apsOKCHHON OE€CKOHEYHOM ITOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM
nosie. Y CIoBUE paBHOBECHS 3apsIOB

105 JIMDIEKTPUKY U TTOTYIIPOBOJIHUKH B
3IEKTPOCTATHYECKOM I10JIE
Konnencarop. D51eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh
IIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE coeAMHEHKE
KOHJIEHCAaTOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEHHOT0 KOHAEHcaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOM YacTHUILIbI B
OJTHOPOJTHOM DJIEKTPHUECKOM I10JIe

112 Pemenue 3amay

113 O06001enre 1 cucTeMaTr3aIus 3HaHUA
o Teme "DiekTpuyeckoe noie"

114 Kontponbras paboTa mo teme
"Onektpuueckoe noie"
Cuia Toka. ITocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS IMOCTOSHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Ucrounuku toka. Hanpsixenne u 3/1C

3akon OMa JyIsl ydacTKa Lenu.

117
DNEeKTpUUECKOEe COMIPOTUBIICHHE
3aBUCUMOCTH COIIPOTUBIICHUS

118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 JITTMHBI
Y TUIONIA/IU TIOTIEPEUHOT0 CEUCHHUS

119 Y aenbHOE CONPOTUBIICHHE BEIIECTBRA.
Pemenue 3agau

120 [TocnenoBarenbHOE, TApaIIETBHOE,
CMEIIaHHOE COETMHEHUE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX
neneit. [Ipasuna Kupxroda

122 Pemenue 3amau

123 Pabora anexkTpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amau
MOUIHOCTD PAEKTPUIECKOTO TOKA.

125 TerroBass MOIITHOCTH, BEIJENIsIEMast Ha
pesucrope

126 Pemenue 3amay

127 O/1C u BHyTpeHHEE CONIPOTUBIICHHE
HMCTOYHHKA TOKA

128 3axon OMa 11 OJIHOM (3aMKHYTO)
BJIEKTPUYECKON e

129 Pemenue 3amay

130 MOIIHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3ambikanmne




132

KOH,I[CHC&TOP B IICIIN ITIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemrenue 3agaud mo treMme "IlocToSHHBIHN
AJIEKTPUYECKUMA TOK"

135 Pemrenue 3agaud mo treMme "IlocTosSHHBIHN
AJIEKTPUYECKUM TOK"

136 Permrennie 3agau mo treMme "IlocTOSHHBIH
AJIEKTPUYECKUM TOK"

O0600611eHre U cucTeMaTu3alus 3HaHU!

137 1o Teme "[1oCTOSHHBIN JIEKTPUUECKUMA
TOK"

138 KonTponbHas pabota no teme
"TTocTOSIHHBIN IEKTpUYECKUHN TOK"
DnexTpuyeckas NpoBOAUMOCTh

139 Pa3IMYHBIX BEIIECTB. DIEKTPUICCKHII TOK
B MeTajuiax. CBEpXMpOBOAUMOCTD
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacriaBax 3JIeKTPOJIUTOB. 3aKOHBI
@apages 1S AIEKTPOIU3a

141 DneKkTpryecKkuil ToK B raszax. [lmazma

142 DIIEKTPUYECKHM TOK B BaKyyMe.
Bakyymnsbie npuOopbl

143 DIEKTPUYECKHI TOK B IOJTYIIPOBOAHUKAX

144 [TonynpoBoIHUKOBBIE TPUOOPHI
@u3NYeCKUil IPAKTUKYM IO TEME

145 "N3mepeHune cuibl TOKa U HAaIIPSKEHUS B

LETH TOCTOSTHHOTO TOKA MPH ITOMOIIN
aHaJIOTOBBIX U LU(POBBIX




HU3MEPHUTEIIbHBIX TPHOOPOB" MK
"3HaKOMCTBO ¢ ITU(POBOIi JTabopaTropueit
o gusuke. [Ipumeps! usmepeHus
(bu3MYECKUX BEJIMYHMH MPH MIOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO ONPEAEIEHUS MTHOBEHHOM

ckopoctu"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
147 JIIBUKEHUY 10 HAKJIOHHOM ILIOCKOCTH"
wnn "HccnenoBanue 3aBUCUIMOCTH MTYTH
OT BPEMEHH MPHU PaBHOYCKOPEHHOM
nBIOKeHun"

@uU3NYECKU NPAKTUKYM 110 TEME
148 "U3mepenue yckopeHus CBOOOHOTO

nagenus" win "V3yuenue nBHKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

Pu3NYECKU TPAKTUKYM I10 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
149 ckopocTbro” nnm "HccnenoBanue
3aBHCUMOCTH NE€pHO1a 00paIeHus
KOHHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

DU3NYECKUI TPAKTUKYM I10 TEME

150 s .
"M3mepeHune paBHOACHCTBYIOIIEH CHITBI




MIpH IBYKEHUU OpYyCKa M0 HAKIOHHOM
mwrockoctu" uin "IIpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

151

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOZHUKAIOLINX B MPYXHHE U
pe3nHOBOM 00paslie, oT ux aepopmanuun’
wiu "M3ydyenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOH yepes
nérkuit 61oK"

152

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 pHIreHTa
3apucumoct Frp(N)" min
"UccnenoBanue ABMKEHU OpycKa 1Mo
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" win "M3yuenue
JIBMDKEHUS TPpy3a Ha Baly C TpeHUueM"

153

Pu3NYECKUl IPAKTUKYM I10 TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" win "KoHcrpynposanue
KPOHIUTEHHOB U pacuéT CHJI ypyroctu"
nny "M3ydeHne yCTOM4YNBOCTH TBEPIOTO
TeJla, UMEIOIETo TUI0MAlb OophI"

154

OU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHune uMnysbca Tela 1o




TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
ANEKTPOMOOMIISI U MOIIIHOCTH CHJIBI TSTH"
i "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJa C UMITYJIbCOM CUJIBI" HIIH
"UccnenoBanue coXxpaHEHUs UMITYJIbCa
IIPY YOPYTOM B3aUMOAECUCTBUM" WIIN
"N3mMepeHne KHHETHUECKON IHEPTUH Tea
110 TOPMO3HOMY ITyTH"

155

®Ou3MUECKUil MPAKTUKYM 110 TEME
"H3ydeHune n30TepMUYECKOTO Ipolecca
(pPEKOMEHIOBaHO MCIIOJIh30BAHUE
nudposoii taboparopun)" uiau
"N3yueHnue n30X0pHOTO Mporiecca" uin
"N3yuenue nzobapHOTro mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

156

@uU3NYECKUI NPAKTUKYM II0 TEME
"Usmepenue ynenpHoM TemioéMKkocTu"
nunmu "HccnenoBanue mpoiiecca OCThIBaHUS
BemiecTBa" win "MccienoBanue
aanabaTtHoro npouecca” unn "M3ydyenue
B3aUMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS )KUIKOCTEN"

157

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3ydeHne 3aKOHOMEPHOCTEN UCTTapEHUs
xuakocren" nim "M3Mmepenne ynenpHON
TEIUIOTHI IIJIABJICHUS JIbJA" WIH
"M3y4yeHure CBOMCTB HACBIIIEHHBIX MApOB"




i "M3mepenue abCoTIOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl IapoB B
nomenieHun". M3mepenune kodddunreHTa
MMOBEPXHOCTHOTO HATSKEHUS

158

DU3NYECKUI TPAKTUKYM I10 TEME
"Habumo1eHue npeBpalieHust SHEPTUU
3apsUKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3nyyeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIENIH, COAEPKAIICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSKEHUS )
MIPH MOCJIEI0BATEILHOM COEIMHEHUHN
KOHIEHCATOPOB"

159

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3aMepenue ynenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"HccnemoBaHue 3aBUCUMOCTH CUIIBI TOKA
OT HaIpsDKEHUS U1 JaMIIbl
HakajnuBaHus"

160

Pu3NYECKUl IPAKTUKYM I10 TEME
"Habmonenue anektponusa’ uim
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
nona" win "MccnenoBanne 3aBUCHMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
teMneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auozaa"




161

PesepBHbIil ypok. O600111IeHIE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"Kunemaruka"

162

PesepBHbIil ypok. O6006111IeHIE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"Tunamuxa"

163

PesepBHeIil ypok. O000IICHHE 1
CUcreMarui3anuda 3HAHUH 10 TeEME
"CraTtuka TBEpa0ro Tena"

164

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

166

PesepBHelit ypok. O600111eHNE 1
cHCTEMAaTH3allMs 3HAHMI 110 TEME
"TepmonnHamuka. TenaoBsle MalIMHbI"

167

PesepBHrIit ypok. O6001IeHNE 1
CHUCTEMaTHU3aIis 3HAHUH 110 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
da3oBbIe IEPEXOABI"

168

PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUHI 10 TEME
"Onektpuueckoe nose"




PesepBHbIil ypok. O600111IeHIE 1

169 CHUCTEMATH3AalNA 3HAHUH I10 TEME 1
"ITocTOSHHBIN NEKTPUUECKUN TOK"
PesepBHbIil ypok. O6006111IeHIE 1
170 cucreMaru3anus 3HaHui 1o teme "Toku B 1
pa3nuyYHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Kontpoabneie | Ipaxririeckue fl[3y'{em/m :)Iﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecypenr
BzaumoneiicTBre NOCTOSSHHBIX MAarHUTOB
1 Y MPOBOJHUKOB C TOKOM. MarHuTHOE 1
noze. ['unore3za Amnepa
Bekrop maruutHOM nHayKuuu. [puHun
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1
MarHUTHOM MHIYKLIHUH
3 MarauTHoe 1oJie MPOBOJIHUKA C TOKOM. 1
OmneiT OpcTena
Cuita Amnepa, e€ HanpaBJIeHUE U MOJTYJIb
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amrepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOAYJb. JIBH>KEHHUE 3apsKEHHOM YaCTULIbI 1
B OJHOPOJHOM MarHWTHOM TI0JIE
Pemenue 3agau
9 PaGora cubl JlopeHniia
10 Pemenue 3amau
1 MarsuTtHoe I10JI¢ B BEIIIECTBE. 1
®eppoMarHeTUKy, napa- u JuaMarHeTHKA
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppomMarHeTUKOB




Pentenue 3anau mo teme "MarautHoe

13 |
rnoJje

14 Pentenue 3amau mo teme "MarautHoe
mmosne"

15 SIBlieHUE DNEKTPOMArHUTHOM UHAYKIMH.
IToTok BeKTOpa MArHUTHON MHIYKIIUH

16 OJ1C unaykumnmn

17 3aKOH AIEKTPOMArHUTHOW UHIYKIIMH
®apanes

18 BuxpeBoe anekrpudeckoe mojie. Toku
dyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenua

99 WuayktuBHocTh. KaTymika
WHYKTUBHOCTH B LIETIA MTOCTOSTHHOTO TOKa

93 SBnenue camounaykuu. 3/C
CaMOMHIYKITUU

24 DHeprusi MarHuTHOTO TOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

25 Pemenne 3amay

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
Teme "DNeKTpoauHaMuKa"

97 KonTponbhas pabota no teme

"OnexkTpoguHamMuka"




Konebarensras cucrema. CBOOOIHBIE

28 KoJjeOanus. ['apMoHUYEeCKre KoaeOaHus

29 Kunemarnyeckoe u AMHAMUYECKOE
OIKCaHUE KOJIeOaTEIbHBIX JTBUKCHHM
DHepreTuyeckoe onucanue. BeiBoa
JTUHAMHYECKOTO OMHUCaHUs

30 rapMOHUYECKHUX KOJICOaHUH U3 X
HHEPTEeTUYECKOTO U KHHEMATUYECKOTO
OTIACAHHUS

31 Ammuntyna u ¢aza xonebanui
[lepron u yacrora konebanuid. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH

32 MaTeMaruyeckoro MastTHuka. [lepuon
CBOOOJIHBIX KOJI€OaHHH MPYKUHHOTO
MasiTHUKa

33 3aryxaromue konebaHus. BelHyX1eHHBIC
KosiebaHus. Pe3onaHc

34 ABTOKONE0AHUS

35 Pemenue 3amau
VYpoxk-koHpepenuus "MexaHnuecKue

36 KOJIEOAH!USI B MY3bIKAJIbHBIX
MHCTpyMeEHTax"

37 O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
teMe "MexaHnuueckue KoneoaHus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUSI.

KonebarenbHbIi KOHTYD




®opmyna Tomcona. CBsi3b aMITUTYAbI

39 3apsiia KOHJEHCcaTopa ¢ aMILUTUTYA0H CHJIbI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UECATBHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHUTHbIE

41 KosieOaHus. BeIHYXIeHHBIC
AIIEKTPOMArHUTHBIE KOJIEOaHHS

42 [Iepemennslit TOK. Pe3ucrop u
KOHJICHCATOp B IIETIA TIEPEMEHHOTO TOKa

43 Karymika nHIyKTUBHOCTH B IIeTIH
NEPEMEHHOTO TOKa

44 3akon OMa JJ1st SIEKTPUUYECKOH Tenn
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOT0 TOKA.

45 AMITITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B anekTpuyecKoi menu

47 Pemenue 3agau
WneanpHb1if TpanchopmaTop.

48 [IpousBoxacTBO, Nepeaaya u norpedieHne
AIIEKTPUUYECKON SHEPTUU
DKOJIOrHYeCKHe PUCKH IIPU IPOU3BOJICTBE

49 anekTposHepruu. Kymnbrypa
UCTIOJIb30BAaHUS 3JICKTPOIHEPTUH B
MOBCETHEBHOW KU3HU

50 Pemienue 3anau

o1 Pewenue 3anau




O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

52 " "
TeMe "DIeKTPOMarHUTHBIE KOJIeOaHUs

53 MexaHnuyeckue BOJIHBIL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiiCTBa MEXAaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wndpas3syk u ynapTpassyk. [llymoBoe
3arpsi3HEHUE OKPY>KaIoIel cpebl

57 Pemenue 3amay

58 DneKTpOMarHuTHbIE BOJHBL. M3myueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 2NIEKTPOMATrHUTHBIX BOJTH
[IIkana 31eKTPOMarHUTHBIX BOJH.

60 [TprMeHeHue IIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIMITBI PaTUOCBSI3U U TEJICBUICHHUS.

61 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

62 KonTponbhas pabota no teme
"Konebanus u BOJHBI"

63 Caer. 3aKOH MPSIMOJIUHEIHOTO
pacnpoCcTpaHeHUs CBETa

64 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
MPSIMOJTMHEHHOTO PACcIPOCTPAHCHHMSI CBETA

65 Otpaxenue ceta. [lnockoe 3epkano.

Coepuueckoe 3epKao




[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb

66 npenomieHus. [lonHoe BHyTpeHHEe
oTpakeHue. [IpenenbHblid yroJ MoJHOro
BHYTPEHHETO OTPaKCHUS

67 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
OTpaXEHUsI U IIPEJIOMJICHUS CBETA

68 Xop stydeit B mpusMe. Jlucnepceus cBeTa.
CnoxHblii cocTaB Oenoro ceera. Lpet

69 JInn3bl. @OKYCHOE PaCCTOSIHUE U
ONTHUYECKasl CUJIA JIUH3BI

70 [TocTpoenne n3o0paskeHuid B TMH3aX U UX
CUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX C TOMOIIBIO
JVH3

72 ['na3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npUMEHUMOCTH
TEOMETPHUYECKOMN ONTHUKH

74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cserta

76 WnTepdepenmus ceeta

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOII0/IEHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amay

79 [Ipumenenue naTepdepeHum

80 Hudpakmaus ceera




Hudpakmonnas pemérka. Y ciaoBue

81 HAOJI0/IEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus ceeta

84 Pemenue 3amau

85 CBeTOoBBIE ABJICHUS B IPUPOJE

86 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "OnTtuka"

87 Kontponbhas pabota nmo teme «OnTHKa»
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
MPUHIIUIT OTHOCUTENBHOCTH

89 ITocTynaTel cnequaIbHON TEOPUU
OTHOCUTEIIHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[Ipeo6paszoBanust Jlopenua. Yciaosue

90 NpUIUHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHIEe BpEMEHU
U COKpAIICHHUE JTHHBI

01 OHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN
YaCTHIIBI
CBs13b MacChl ¢ SHEPTUEN U UMITYJIIbCOM

92 PENATUBUCTCKON YaCTHUIIBI. DHEPTUS
MOKOSI

93 PaBHOBecHOE TEMIIOBOE H3ITyueHHE

94 3akoH cMerenust Buna




95

I'unoresza M. Ilmanka o kxBanTax. @OTOHEI

96 DHeprus 1 UMIyJIbCc poToHa

97 ®dotordpdext. OnbiTer A. I'. CtoneTona.
3akonsl pororddexra
VYpaBHeHue DUHIITEHHA 114

98 dotoaddekra. "KpacHas rpanuma"
doTtoardpdexra

99 Hasnenue cBera. Onbitel [1. H. JIeOenena

100 BoJtHOBEIE CBOMCTBA YaCTHIL
Bounsl nie bpoiind. /InmuHa BoJIHBI fe

101 Bpoiins u pazmepsl 001aCTH JIOKATU3AITUN
JBUKYIICHCS YaCTHIIbI

102 KopnyckynsspHO-BOIHOBOM AyaIn3m

103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX
Crneuuduxa usmepeHuit B MUKPOMHUPE.

104 CoOTHOILIEHUSs HEOTIPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amau

106 Pemienne pacu€THbIX 33124
KonTtponbHas padora no Temam: "OCHOBBI

107 CTO", "KoprycKynsspHO-BOJIHOBOI
Jyanusm"
OMBITHI 1O UCCIICIOBAHHUIO CTPOCHUS

108 aTtoma. [itaneTrapHast MOJIeITb aTOMa
Pezepdopna

109 [Toctynatel bopa




110

Buapl ciektpoB. CrieKTp ypoBHEM
SHEPruu aToMa BOJIOpOa

111

CronTanHOE U BBIHYXXJICHHOC HU3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens siapa [ eiizenoepra-
WBanenko. 3aps 1 MacCOBOE YUCIIO sAIpa.
N3otomnsl. PagnoakTHBHOCTH

114

3aKOH paJIMOaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHUS.
BrnusiHue painoakTUBHOCTH Ha )KUBbIE
opranusmsl. /lo3zumerpus

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. Jledekt Macchl siapa.

S nepHble peakuu. AnepHble pEaKTOPBHI.
[Tpo6yieMbl ynpaBisieMOro TepMOSAEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKHU

116

Meroasl perucTpalyu U UCCIeI0BAHMS
AJIEeMEHTAapHbBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapronbl, ME30HBI 1 JIENITOHHI.
[IpencraBnenue o CtaHAapTHON MOJAEIIH.
KBapk-riatooHHast MOJEb aJpOHOB

117

®usuka 3a npenenamu CTaHIapTHOU
mMozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3nuecKoil KapTUHBI
Mupa




118

OTanel Pa3sBUTHA aCTPOHOMMUHU. 3HadyeHHe
ACTPOHOMUH

119

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBaHUI

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIbI,
pazuoTenecKonsl, BHEaTMochepHas
aCTPOHOMHS

121

Bun 3B€3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHBI, UX BUAUMOC IBUXKXCHUC

122

Coueuynas cucrema. Comaite. CosHeuHast
AKTUBHOCTD. I/ICTOLIHI/IK 3Hepr1/11/1 COJIHHa Hu
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
Jnarpamma "cnieKTpajbHBIN Kj1ace —
CBETUMOCTB"

124

3B63,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

BnytpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXO0KACHUH U 3BoTounU CoHIA U
3BE3]1. DTanbl )KU3HU 3BE3]

126

Mieunsiii [1yre — Hama ['anakTuka.
Tunel ranakTuk. YEpHbIE OBIPHI B SApPAX
TaJaKTUK

127

Bcenennas. Pacmimpenne Beenennoil.
3akon Xa66ma. Teopus bombiioro
B3pbIBa. PenukToBoe n3iyueHue




128

Macmrabnas ctpykrypa BeeneHnHoii.
MeraranakTuka

129

Hepeménnsie npo6ieMbl aCTpOHOMUH

130

DuU3nYeCKui MPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' WJIM
"UccnemoBaHue CBOMCTB
dbeppomarnerukoB" win "UccnegoBanue
JIEMCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3yueHne 3aBUCUMOCTH CUJIbI AMIlepa OT
cuibl Toka" wnn "Onpeznenenue
MarHMTHON MHIYKIIMU Ha OCHOBE
u3MepeHus cuiibl Amriepa”

132

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
AIIEKTPOMArHUTHOW MHAYKIMU" UK
"OnpeneneHyre HHIYKIIMH BUXPEBOTO
MarHuTHOTo noss"

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue ABiI€HUS CAMOUHIYKIIMH"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
re”Heparopa"

134

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmepuoia CBOOOTHBIX
KOJIEOAaHUH HUTSHOTO U MPYKUHHOTO
MasiTHUKOB"




135

DuU3nYeCKUi MPAKTUKYM 10 TEME
"IIpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro ToKa 4epe3
IIOCJIEIOBATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"HUccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKaA"

137

Pu3n4eCcKuil IPaAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOW BOJIHbI"

138

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaress IpeaoMIIeHUs
crexya" wnu "[lonyuenue n3oopaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BEIleCTBa (Ha MpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS paCCEeUBAIOIINX
H3"

140

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaGnronenune qudpakumm,
UHTEepEPEHINH U MOJIIpU3alMU cBeTa"

141

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKHUX YacTHII (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YacCTHUIl B MAarHUTHOM T10J1e)"




142

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenne noctosinHou [lnanka Ha
OCHOBe HccienoBanus Goroaddexra” nmm
"UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTo
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE
noctostHHoOM Punbepra”

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paarnoakTUBHOTO (hoHA ¢
HCITOJIb30BaHHUEM JI03UMeTpa' UiTn
"N3y4yeHue morjaomeHus 6era-4acTull
aIroMUHUIEM"

145

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmronenus 3B€31H0OT0 HEOA
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3 U
CeBepHOro noaymapus u sipkue 3BE3b1"
i "Habmonenus B reneckomn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIIJIeHUI"

146

O000I1IIeHNE U CUCTEMATHU3AIUS 3HAHUI.
Ponb pusuku u actpoHomMuu B
9KOHOMMYECKOM, TEXHOJIOTHUCCKOM,




COITMAIBHOM M 3TUYECKOU chepax
NESITEIbBHOCTH YEJIOBEKa

147

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Posnb 1 MecTo (hM3HKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOUW KapTUHE MUpa

148

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUH.
Poub pusndeckoii Teopun B
(hOopMUPOBAHHUH TIPEIICTABICHHIA O
(du3uUecKoil KapTHHE MHpa, MECTO
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX NPEJCTABICHUN O IPUPOJIC

149

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

O00011eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O00011IeHNE U CUCTEMATU3AINS 3HAHUHN 110
teme "/Ilunamuka"

152

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Craruka TBEpaoro tena'"

153

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

154

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETHYECKOU Teopun"

155

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MAaIIuHE"




156

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie nepexoab"

157

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
Teme "DnekTpudeckoe mose"

158

O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"

159

O06o0011eHre U cucTeMaTu3alus 3HaHuH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
Teme "MaruutHoe noJe"

161

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTHU3alys 3HAaHUH 110 TEME
"DeKTpoMarHuTHas MHIYKIus"

162

Peseprubiit ypok. O60011eHIE U
CUCTEMATH3AIAA 3HAHUH 110 TEME
"Mexanndeckue Koinedauusg"

163

Peseprubiit ypok. O600111eHIE U
CUCTeMaTH3allksl 3HAaHHUH 10 TeMe

"DNEeKTPOMAarHUTHBIE KOJIeOaHHs'

164

PesepBublit ypok. O0001IeHNE U
CHCTeMaTH3allus 3HaHUH 10 TeMe
"MexaHUYeCKHEe U AIEKTPOMarHUTHBIC
BOJIHBI"

165

PesepBHrlit ypok. O6001ICHHE U
CHCTEMaTH3aIlHs 3HaHUH 110 TeMe
"Ontuka"




166

PesepBHbIil ypok. O0001ICHHE U

CUCTEMATH3ALNA 3HAHUH 110 TEME
"OcHoBrsl CTO"

167

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3anus 3HAHUH 110 TEME
"®u3uka aroma"

169

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"®u3nKa aTOMHOI'O S7pa U 3JIEMEHTapHbIX
gacTul"

170

PesepBHslit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

o ®usuka, 10 kimacc/ Msikumes I'.41., byxosues b.b., Corckuit H.H. — M..:
[Tpocsemenne, 2019.

e ®usmuka, 11 xmacc/ Mskumes I'.5., byxoBues b.b., Corckuit H.H. — M.:
IIpocsemenue, 2019.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

o Kabapaun O.® «Bueypounas padota no pusuke». — M.: IIpocsemienue, 1983.

o [Ilepensman I'.4. «3anumarensHas ¢pusnkay. — 1-3 gyacts M.: Hayka, 1980.

o Tapacos JI.B. «®usuka B npupoae». — M.: [Ipocsemenne, 1988.

o Enoxosuu A.C. CnpaBouHuk no ¢usuke u texuuke. — M.: IIpocsemnienue,
2006.

o Tlanbnepmreiin JI. «3anumarenbHas pusnukay. — M.: Pocmah, 1998.

o JleonoBnu A.A. «@usnueckui kanenagockom». — M.: bropo Keantym, 1994.

o Tynbunnckuiit M.E. «COOpHUK Ka4eCTBEHHBIX 3a/1a4 10 Qu3nke». — M.:
[Ipocsemenne, 1965.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e MuHHuCTEpCTBO 00pa30BaHus M HayKH. hitp://www.mon.gov.ru;

[Topran ®UIIN — OenepanbHblii HHCTUTYT MIE1ATOTUYECKUX U3MEPEHUM.

http://www.fipi.ru;

[Mopran EI'D (uudopmannonHoi nogaepxku EI'D). http://www.ege.edu.ru;

[MopTan Enunerii ox3amen. http://www.probaege.edu.ru;

denepanbhblil mopran «Poccuiickoe odopazoBanuey. http://edu.ru/index.php;

denepanbHbli eHTp TecTupoBanus. http://www.infomarker.ru/top8.html

RUSTEST.RU;

Bcepoccuiickuii Uutepuer-Ileacoser. http://www.pedsovet.org;

o bubmuoteka — Bc€ no npeamery «duzukay. http://www.proshkolu.ru;

e BugeoomnsiTel Ha ypokax. http://fizika-class,narod.ru;

e Enunas komnekuus mudpoBeIX o0pa3oBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru;

e MHTepecHbIe MaTepHralibl K ypokaM (PH3UKHU IO TeMaM; HarIsAHbIE TIOCOOUS K
ypokam. http://class-fizika.narod.ru;

o [ludposrie oOpazoBarenbHbIe pecypchl. http://www.openclass.ru;

e DIeKTpoHHBIE yueOHuKH 10 pusuke. http:// www.fizika.ru.
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