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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWNM W TPeOOBaHWI K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ipeAcTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit @enepanuu, peaau3yoluXx OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYarOUIUXCA.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHUS OOYyYArOUIUXCS CpEACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaAThH
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMWMBI IS TPOJODKEHHS OOpa3oBaHUS B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHbie (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriiyOaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN MTOIXOI.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

cozepkanue yaeOHoro npeamera « Ou3ukay 1mo rogam o0ydeHHs..

[Iporpamma 1o (Qu3MKEe HWMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX ITPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIIICT BO3MOXKHOCTH IS peaj3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/IOB K TMPENoJlaBaHio0 (U3WKM HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>karomieM mupe. LLIkonbHbII Kype HU3HKH — CUCTEMOOOpa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeInIo XapakTep W OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €70 IOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce ABIsIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M PA3BUTHUS
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN W3YyYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCcsi Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

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

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gusuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUUECKHE OIBITHl P H3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJIYTOUH B KaXKIOM M3 3THUX KJaccoB. BTopoit cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMTCA IO PYKOBOJACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabdOT OCYLIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPM3MUECKHUX BEIMYUH M IMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PM3NYECKOW MOJEIbIO, MO3BOJISIOINE IPUMEHITh NU3yUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXKArOIIEeH >KU3HH, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHMs JOJKEH H3y4aTbCAd B YCJOBUSX MPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET 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 OOOPYJIOBAaHUS JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM



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

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

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yuYeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
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 YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JUIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/aHue (PU3NUYEeCcKOon
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMHU CaAMOCTOSITENIBHOTO IUIAHWUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

pa3BUTHE HHTEpeca K cpepaM npodeccuoHaNbHON AesITeIbHOCTH, CBSI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIHATHLHOCTAM (DPU3HKO-TEXHHUECKOTO TPOQHIIS.

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

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

COJEPXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. Hay4Hnblil MeTOA NO3HAHUSA PUPO/IbI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslid MeTo ] MO3HAHUA U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmrogenue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIUYUH (QHAJIOTOBbIE U LU(POBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3UYECKUX  BEIUYUH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue (u3NYECKUX SBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UeaTbHAs KUIKOCTb, UICATHHBIN ra3, TOUCUHBIN 3apsi).
['unote3a. PU3NYECKH 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN EATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKyM.

N3mepenune cuibl TOKAa M HANPSKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLTA
aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi adboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYWH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.



Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3aJ1a4ll MEXAHUKHU.

Panuyc-BekTop MarepuarbHOW TOYKH, €r0 MPOEKIMH Ha OCU CHCTEMBI
KoopauHat. Tpaexropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUKU OT BPEMEHHU U UX
rpaduKu.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BHmkeHUe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAHMHAT, CKOPOCTU H
YCKOPEHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPAPUKH.

KpuBonvHenHoe  nBukeHWe. JIBMKEHHE  MAaTepHAIbBHOW TOYKM IO
OKPYXXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETD,
JIB>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAUn, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUS KMHEMAaTHUYECKUX XapaKTepUCTHUK
JIBYDKCHUS.

CriocoObl ucClieI0BaHUs TBUKEHUN.

Nnnroctpanus npenesbHoro Nepexo/ia U U3MEPEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOI30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpapienue CKOpOCTH IPU ABUKEHUU IO OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTEN, TPACKTOPUA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XK€ Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.



H3mepeHrie yCKOpEeHUs MPU MPSIMOJUHENHOM PAaBHOYCKOPEHHOM JIBH)KEHHUU
10 HAKJIOHHOM TTOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHUSI  CBOOOJHOTO nageHuss  (PEKOMEHJI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

N3yuyenue NBUKEHUS Tela, OPOILIEHHOIO FTOPU30HTANBHO. [IpoBepka runoressl
O TPsAMOM MPONMOPLHUOHAIBHON 3aBUCUMOCTH MEXIY AaJIbHOCTBIO TOJIETA U
Ha4yaJbHON CKOPOCTBIO TEJIA.

W3ydeHne IBHKEHHMS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Teproia oOpalieHuss KOHMYeCKOro MasTHUKA OT
€ro IapaMeTpOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHeprumaneHble cucTtemsl oTcyéTa. [IpmHOHN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCU€Ta (ONpEnENCHUE,
IPUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy CuJl.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON W
WHEPTHOW MACCBI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOAHOTO MaIeHUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOThI. JBrkeHne HEOECHBIX Tel
M UX CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec tema, nBmxymerocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHHUS TTOKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cruna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGntonenue nBuUKEHUs Tell B MHEPUUATBHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne nByX LHWIMHAPOB WM IIAPOB PA3HOM Macchl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.



CpaBHeHUE PaBHOJICUCTBYIOIIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI TE€JIa Ha €r0 YCKOPEHUE B HHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YyIbTATE B3AUMOICHUCTBUS TEIL.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMCHHM JBWIKEHHUS Opycka II0
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasIie, OT ux aedopMariui.

N3ydyeHne NBMXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpPE3
NErKuii OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenta
3aBucUMOCTH Frp(N).

HccnenoBanue aBuxkeHUsI Opycka MO HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpalmlaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CHJIbl OTHOCUTENIBHO OcH BpamieHus. I[lnedo cuiebl.
CrioxkeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VY cioBusl paBHOBECHUS TBEPAOTO TEJIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CHJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAJAb OTIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.



NMnynbc MaTepuaabHOM TOYKHU, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMmynibC CHITBI M U3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

MoMeHT umnysbca MaTepHabHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
pecTaBlIeHUE PadOThI CHIIBI.

MoUTHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHIMaIbHBIE W HENOTCHUMANBHbIC CWIBL. lloTeHIManbHAs JHEPrus.
[ToreHuunanbHast 3HEprUs ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus tena
B TPAaBUTALIMOHHOM TMOJi€ OJHOPOAHOro mapa (BHYTpU W BHe Mmapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMHYECKAsE CKOPOCTb.

CBs13b pabOThI HEMMOTEHIMATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TMPOCKOM, (PUTYPHOE KaTaHNWE Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIIEHUU PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrUd NpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, RPAKMUKYM.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY MYTH.

N3mepenune cuiibl TATH, CKOPOCTH MOJIETH SJIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIB.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.



CpaBHEHHE N3MEHEHUS TTOTCHIIMAIBHON SHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUSI.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Teja MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOE 0OocHOBaHue. b dy3us. bpoyHOBCcKoe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJICHCTBUS YACTUI] BeUIeCTBA. MoOJenu CTPOEHUs Tra3oB, XKHAKOCTEUH U
TBEPJBIX TEJI U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojelneld. Macca u
pa3mepsl MoJiekyn (aTomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temmneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCATbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEH
KMHETHYECKOW 3HEPTHUEN MTOCTYNATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGntogenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HccnenoBanne mpouecca YCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEeHEe MEXy ropsueii U XOJI0THOM BOJOM.



N3yueHne H30TEPMUYECKOr0 Tpoiecca (PEKOMEHJOBAHO HCMHOJIb30BAHUE
1 poBoii Taboparopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJINYMH, ONTUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpaBHEHHIL:
ypaBHeHne MenpaeneeBa—KianeiipoHa v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus mpuUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKHE
TeMrepaTypbl. BeipakeHue Jisi BHyTpEHHEU SHEPTruUd OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuKe. Berancienue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPrum
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepuieHusi pabotTel.  KoHBekius,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KosmuecTtBo TtemnoTel. TemioéMkocTs Tena. YAenpbHass W MOJSIpHasd
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r konuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aamabaTHOM IIpoIriecce.

IIepBbIil 3aKOH TepMOJIMHAMUKA. BHYyTpeHHs1s1 sHEeprus. KoanyecTBo TenioTsl
u paboTa Kak MeEpbl U3MEHEHUs] BHYTPEHHEU DSHEPruu TEPMOJIUHAMHYECKON
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1JIsI PABHOBECHBIX MTPOIIECCOB: Uepe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
annabara. AOCOIIOTHASI TEMIIEpaTypa.

BTopoii 3aK0H TepMOIUHAMUKY JJIs1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOMHOTO Tea K 0oJiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[TpuHuMme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.



DKOJIOTUYECKHUE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTrarenei. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHU4ecKue yCTpONCTBAa M TEXHOJOTMYECKUE IPOLIECCHI: XOJIOAWIbHHUK,
KOHJUIIMOHEp, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3alUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, YTHIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquadaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHieHcanus. Micnapenue u kumneHue. Y aefbHas TeroTa
napooOpa3oBaHUsI.

HacelllleHHbIE W HEHAChIIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH U IaBJICHUS HACBIILIEHHOT'O Mapa OT TEMIEPATypbl, UX HE3aBUCUMOCTD OT
00BbEMa HaCBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHHS OT JABJICHUS B
KUJKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpuCTaM3alMs. YJIeJdbHas TEMIoTa IJIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Moayis FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEUIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B (Pa30BbIX MEPEXOIaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.



[ToBepxHocTHOEe HaTskeHUE. Koah(UIMEHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipabie aBiIeHUS.

Mopnenu HEHPFOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue monynst FOHra.

HccnenoBanne 3aBUCMMOCTH JedopMmaiiud  pe3WHOBOrO  o0Opas3ma  oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DJieKTprdecKoe nmosie. Ero AeicTBUeE Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIPSHKEHHOCTH 3JIEKTPUUECKOr0 NoJis. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas sHEprus 3apsdjia B AJIEKTPOCTATUYECKOM TIOJIE.



[ToTeHnMan 31eKTpPOCTaTUUECKOTo NoJid. CBsA3b HANPSIKEHHOCTH MOJSL U Pa3HOCTU
NOTEHIMAIOB JUISl  JIEKTPOCTATUYECKOrO 1Mo (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHLIMT CyNIEpNO3UIUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTH 3THUX TOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHoe coenMHEHNE KOHIeHCcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrmxkeHHEe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: DAJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJIEHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM 1 IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJZEHCAaTropa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKyM.

OneHka cui B3auMOZIENCTBUS 3apSyKEHHBIX TEJ.

HabGnrogenue npeBpaliieHus SHEPTUH 3apsDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
U3JIyYEHUsl CBETOAMO/IA.

N3ydyeHne npoTekaHusi TOKa B LENU, COAEPKAILIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsIKEHUs ) pu
MOCJIEA0BATENBHOM COEAUHEHNN KOHIEHCATOPOB.



HccnenoBanue paspsiaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuii mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Hampskenue U u DJ1C é.

3akon Oma 1Jig yyacTka IeMu.

DNEKTPUUYECKOE COMTPOTHUBIIEHHE. 3aBUCUMOCTh COIPOTHBIIEHHS OJJTHOPOAHOTO
MPOBOJAHUKA OT €ro [JJIWHbI W IUIOIIAJA IONEPEYHOTO CEUEHHS. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnEHHBIX dnekTprueckux renei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENsEMas Ha
pes3ucrope.

OJIC 1 BHyTpEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JIJT MOJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS [JI1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TUIOLIAH TONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanrie 3aBUCMMOCTH CHIIBI TOKA OT COMIPOTUBJIEHUS MPU MOCTOSHHOM
HaIPsKEHUH.

[Tpsamoe n3mepenue I/]C. KopoTkoe 3amMbIkaHNE raJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanrie CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANPSOKEHUS Ui JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesna u3MepeHus ammnepMerpa (BoiabTMeTpa).



N3mepenne D/IC 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pasHOCTH NOTEHIIMAIOB MEXKY ITOJIFOCAMU MCTOYHHKA TOKA OT
CHJIBI TOKA B LIEIIN.

HccnenoBanre 3aBUCUMMOCTH MOJE3HONM MOLITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

OneKTpuyeckass IPOBOJUMMOCTb  Pa3iIMYHBIX  BEIIECTB.  JJIEKTPOHHAsS
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynnpOBOHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKUM TOK B JJIEKTPOJIMUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALIMS.
OnexTponus. 3akoHbl Papanes 11 SNEKTPOIIN3a.

OJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENBbHBIA M HECAMOCTOATEIbHBIN
paspsl. Pa3nmuyHble TUIIBI CAaMOCTOSATENBHOrO paspsiaa. Mosnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOP, (POTOAUO, CBETOAUO/, TAIbBAHUKA, pAPUHUPOBAHUE ME/IH, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE NMPOBOIMMOCTH METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HaGmronenue amextpoiusa.

W3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TE€PMOpE3HCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 n3MepeHust GU3NYECKUX BETUUHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTYMKOBBIX CHCTEM.



AOGCONIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUIM (PU3NUECKUX BEIINYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHUW, MCCIEHOBAaHUUA  3aBUCHMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX TMIOTE3 (BBIOOp U3 padorT,
ONKMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEeHHYECKHH  HKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro yposss B 10 kiiacce ocyuiecTBisercs
C YY€TOM CcOJEpXKaTeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvle noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20
nO3HaAHUA: SIBICHUE, HAYYHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabona, runep6oosua, ux rpaduku U cBoiicTBa. TpuroHoMmerpudyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KUBOW Mpupoje, Aupdys3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBO» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEeHWE HAHOMAaTepHUaJiOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTUYECKAss JHCCOLMALWs, TabBAaHUKA, SJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHuEe JBUKEHUN C MCIOJb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TUPOCKOII, BOJOMET M APYIHE), ABUTaTe]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, OBITOBOM XOJOJWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIYy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.
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Pa3znen 4. JiaekTpoamHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MArHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHYKIIWH.

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

Cuita Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. JIBUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuinel Jlopenna.

MarunuTtHoe 1noJje B BemecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHY.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa mMHUI MarHUTHOM MHAYKLUU TOJIS JUIMHHOTO IPSIMOT0 ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre MarHUTHOTO MOJISA TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETUKOB.

HccenenoBanne neCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wHAyKuMW. 3aKOH AJIEKTpOMarHMTHOW uHAyKiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C vHOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.



IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€OM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMHU TEJ MPU ABUKCHUH B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3J1IeKTPOMAarHUTHOW UHYKIIUU.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tanenue MarauTa B alFOMUHUEBOMN (MEeIHOM) TpyoOe.

SIBeHrEe CAaMOMHIYKIIWH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUSI CAMOUHIYKITAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue kosnedanus. Kunemarnueckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOAaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmutyaa u ¢asza kojgebaHui. CBsI3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebdaHusx. BeiHyxneHHbie Kojebanus. Pe3onaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.



Hemoncmpayuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue kosieOaHWU TIpy3a Ha MACCHBHOM MpPYXHUHE C ILENIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOeOaHN Ha yIIPyTrOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMIUX KOJICOAHMIA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ueanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHUS MpPU PA3IUIHON (dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoHnanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemaya U MOTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.



Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnoCIEeOBAaTENIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

VYeTpoiicTBO ¥ MIPUHIUI ACHCTBUS TpaHCchopMaTopa.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LM NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMaZHUMHbLE 0JIHbIL.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MperoMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHHuYecKue yCTpOMCTBAa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Teraedon, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.



Hemoncmpayuu.

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHunu u tudpakiuu MEXaHMYeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHUM.

HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxuus, uHTepdepeHITHS.

OOHapykeHue HHPPaKpacHOTo U yIbTPaPHUOIECTOBOIO U3TYUECHHII.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOJIMHEHOE pacIpoCTpaHEHUE CBETA B OAHOPOIHOM cpexe. Jlyd cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxkeHui B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[TpenomiieHue cBeTa. 3aKOHBI IIPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npesnoMieHus. OTHOCUTENBHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETa M COOTHOIIEHHE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHYECKOTO CBETA YEPE3
IpaHUIly pa3zelsia JByX ONTUYECKUX CPE.

Xox nydeit B mpusme. [ducnepcust cBera. CiioxHbId cocTaB 0€loro cBeTa.
IBer.

[TomHOe BHYTpeHHEe oTpakeHue. lIpenenbHblii yroy MmoJHOr0 BHYTPEHHETO
OTpaKEHUS.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
Y ONTHYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IPEJIIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIIIOM K €€ TJIABHOMU
ontuueckorr ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaXx.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.



[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

BonnoBas ontuka. WuTepdepennuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. [IpuMepnl KJlacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakunumonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB TIpH  [aJ€HAM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTMUECKHE IMPOIECChl: OYKH, JIyIa,
MEPUCKOII, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETIICHUE
OINTUKH, BOJIOKOHHAS OTNITHKA, TU(paKkiInOHHAs peréTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabGnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre Xo0Ja CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

HaOmronenune natepdepeHinu cBera.

Habito1eHue 1IBETOB TOHKUX MJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHSI MEXaHUYECKUX HaIIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

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

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 MIIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AIIN CBETA.

M3y4yeHue noysipu3anyy CBeTa, OTPAXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEpeHIINM JIa3epHOTO U3ITyUYECHHS Ha IBYX LLIETISAX.



Habnronenue aucnepcuu.

Hab6mronenue u uccnenoBanue AUQPpaKImOHHOTO CIIEKTPA.

N3Mepenue IHbI CBETOBOU BOJIHBI.

[TonydyeHue crekTpa U3IMy4eHHUS] CBETOAMO/A MPU MOMOIIN AUPPAKIHOHHOM
PEIIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBasl. [IpeoOpaszoBanust  JlopeHia.
VYcmoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JUTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCIEPUMEHT, JTaOOPaTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (T
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEIUIOBOE H3JIyuyeHHUE (M3IIydeHHE aOCOIMIOTHO YEPHOTO TENa).
3akoH cMmenienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarIlrytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yacTul. Bonnel ne bpoiiid. JInvuHa BosiHbl 1e bpoins u
pasMepbl 00JacTH JIOKaIW3aluu JABWXKYyIIelcsa yactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuUYeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpayuu.

®doTo3dPdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.



HccnenoBanue 3akoHOB BHeMHETO GoTodhdekTa.

HccnenoBaHve  3aBUCUMOCTH  CONPOTHUBIIEHHSI  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenune nocrosiHHo [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas mMonenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MU MEPEXOe aToma ¢
OJIHOTO YPOBHS SHEPIUH HA JPYTOM.

Bunpl criektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CroHTaHHOE U BBIHYXJICHHOE U3JIydeHHe cBeTa. Jlazep.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHeHYaThIX CIIEKTPOB.

YCTpolCTBO 1 AEUCTBUE CYETYNKA HOHU3UPYIOIINUX YACTHII.

Onpenenenne JUIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CnekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa suapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3aKkOH paJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIETO W3JIy4YeHUs. BiusHue paanoakTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydenus. Jlozumerpusi.

OHeprusi CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT maccol spa.

Anepurie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
SAIEPHOUN YHEPIETUKMU.



MeTtoabl perucTpaluuy U UCCIENOBAHUS 3JIEMEHTAPHBIX YACTULL.

OyHIaMEHTAIbHbIE B3aUMOJIECUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-TitooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepus U TEMHas
SHEprusl.

EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHH4eCKre yCTPOWCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siiepHbIi peakTop, TEPMOSIICPHBINA peakTop, aToMHast 0oMOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuii 3xkcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3ydeHne noraomeHus: OeTa-4acTUIl aTFOMUHUEM.

Pa3znes 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otansl pa3BuTUA acTpoHOMUU. [IprKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3MKK IS OOBICHEHUS MPHUPOJIbI
KOCMHUYECKNX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKHUX HccaenoBaHuid. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHas aCTPOHOMHUS.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 .

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CreKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM ITOCICIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE31. DTaIbl )KM3HU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApAX
raJJaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PenmmkToBoe U3iyyeHue.

MacirabHas ctpykrypa Beenennoit. MeTtaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OIPEICIICHHS TTOJI0KESHHSI HeOSCHBIX 00BbEKTOB



Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3iusi CEBEpHOro MONYyIIApUs U SPKUE
3BE3/bI.

HaGmronenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEHM W 3BE3QHBIX
CKOIUICHUH.

DuU3NYeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAaHUEM aHAJIOTOBBIX U
TU(POBBIX M3MEPUTEIBHBIX MPUOOPOB W KOMITHIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BHIOOp U3 pabdor,
OMMCAHHBIX B  TEMATUYECKHWX  pas3leinax «YUYEHUUYECKUUA  SKCIIEPUMEHT,
1abopaTopHbIC pabOThI, TPAKTHKYMY).

O06o01maromiee MOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka u TEpMOJANHAMUKAY, « DJIEKTpoIuHaMUKay», «Konebanus u
BOJIHBDY, «OCHOBBI CHEHUAIBHON TEOPUHM OTHOCUTEIBHOCTW», «KBaHTOBad
busnKa», « DIEMEHTHI aCTPOHOMHUH U aCTPODHUZUKI.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE OMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON  (PYHKIUH
bu3ndeckoil Teopuu, poiib GU3NIECKON TEOprur B (POPMUPOBAHUH MPEACTABICHHIMA
0 (¢u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue xkypca pusuku yriayonéHHoro ypoBHs B 11 kmacce ocyiecTBiseTcs
C YYETOM COIEPKATEIIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEINUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M WX MPOEKIMH HA OCU KOOPAHMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (GyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.



Bbuonozus: »nektpuueckue SBICHUS B JKMBOW MPUPOJAE, KoJieOaTeIbHBIC
JBUKEHHS B JKABOM MNPHUPOJE, IKOJOTMYECKHME PHUCKU TMPU IPOU3BOACTBE
AJEKTPOIHEPTUH,  AIEKTPOMATHUTHOE  3arpsA3HCHUE  OKPYXKAIOIIEW  CPenpl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJULHMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs CTPYKTypa TBEPABIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

T'eozpaghua: wmarHuTHbIE MOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTPOABUTATENL SIKOOM, TeHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAS IEYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paap, PAaUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
MPUEMHUKHU, AJI€pPHAS SHEPTETUKA U YKOJIOTHYECKUE ACTIEKTHI €€ pa3BUTHA.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIET'O OBPA3OBAHUAJIMUYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoro mpenmera «Duszukay
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peai3alliid OCHOBHBIX HaIlPaBIICHHI
BOCIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKTAHCKOMN MOZUIIUU O0YUAOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIE€HA POCCUHUCKOTO OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEUECKINX TyMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, y4YacTBOBaTb B CaMOYINpaBlIeHWH B  00Opa30BaTeIbLHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATh C  COLMAIBHBIMHU  HWHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMU U Ha3HAYCHUEM;



e TOTOBHOCTb K TYMAHUTAPHOUN U BOJOHTEPCKOU JIEATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:

e chopMupOBaHHOCTH POCCHICKOU TPaXJaHCKOU VJICHTUYHOCTH,
MaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIIEHUBATH CUTYAllUIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO OYIyILETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e DOCTETUYECKOE OTHOIICHUWE K MHPY, BKJIIOYas OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEPEC K pa3iMuHbIM cepamM mpodheCcCUOHATBHON JEATeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayiel mpoeccuu U peasn30BbIBATH COOCTBEHHbBIC KU3HEHHbIE
TIJIaHBI;

e TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO M CAMOOOPA30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HH.

IKOJIOTHYECKOTr0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH PKOJIOTHYECKOM KYJIBTYPhl, OCO3HAHUE TI00aTBHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

e TUIAHUPOBAHWE M OCYLIECTBJICHHUE ICHCTBUM B OKPYXKAOUIEH CpeAe Ha
OCHOBE 3HAaHUS LIEJIENM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA,

e pACIIMPEHHE ONbITA AEATEIBHOCTA SKOJOTMYECKOM HAIpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKe.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e c(opMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

e OCO3HaHUE I[IEHHOCTHM HAYYHOH JEATEeIbHOCTH, TOTOBHOCTH B MpOliEecCe
U3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3zoBble JJornueckue JeficTBUA:



CaMOCTOSITENIbHO  (OPMYNIMPOBaTh M aKTyaJU3UpOBaTh MpoOIIEMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEITENbHOCTH, 3a1aBaTh NApaMETpPbl U KPUTEPUU HX
JNOCTHKEHHSI,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMsST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUAX;

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pe3yibTaTOB LIEJISAM, OLIEHUBATH PUCKHU ITOCIIEICTBUM 1EATEIBHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX pPEaJbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH )KU3HEHHBIX POOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHSIMHA M METOJIAMH
(bu3NYEeCcKOil HayKH;

BJIQJIETh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
NESATENIBHOCTH B 00JIaCTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3aJad  (hU3HMUEeCcKOro
COJIEpKaHUsl, MPUMEHEHHIO PAa3IMYHBIX METOI0B TTO3HAHHS,

BJIAQ/IETh BUAAMH JCSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETalUU, MPEe0OPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJI€ MPU CO3/IaHUMU YYEOHBIX MPOEKTOB B 00IacCTH
busuKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBSI3M U aKTyaJlM3WpOBaTh 3ajady,
BBIIBUTATh THUINOTE3y €€ pemieHus, HaXOAWTh apryMEHThI  JUIs
JTIOKA3aTelIbCTBa CBOMX YTBEPIKICHUM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBaTh TMONYYCHHBIE B XOJAE pEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOU
NEeSATEeTLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MMPUOOPETEHHBIHN OITBIT;
yMETh TEPEHOCUTh 3HAHHWSI MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KHU3HECSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,;
CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.



Pabora ¢ undopmanmeii:

e BJIAJIETh HABBIKAMH MOJTy4eHUsI HHPOpMaIK (U3MIECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBISATh IIOHUCK,
aHaJln3, CHUCTEMAaTU3allMI0 M MHTEPIPETALNI0 MHPOPMALUHN PA3ITUUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OIICHMBATh JOCTOBEPHOCTH HH(POPMAIUH;

e UCIONB30BAaTh CPEACTBA HMH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIOJIEHUEM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus, IpPaBOBBIX MU
THYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

e CO37aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHUS B Pa3iIMUHBIX (opMaTax C
yu€TOM Ha3HayeHUs: WHGOpMaluMu M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aI1H.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

e OCYIIECTBJIATh OOIIEHWE Ha Ypokax (U3MKKM U BO BHE-YPOUHOH
NEeSATEIbHOCTH;

e pAacro3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CHUTyallUd M CMAr4arth
KOH(JIUKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IIOHMMATh U UCIIOJIb30BATH IPEUMYIIECTBA KOMAaHIHON U UHAUBUIYAJILHON
paboTHI;

e BbIOMpaATh TEMATUKy U METOJAbl COBMECTHBIX JCHCTBHI C yd4éTOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjeHa KOJUIEKTHBA,;

e TMpPUHUMATHh LEJIU COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEUCTBUMN, paCIIPENEIISATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

e OLEHMBATh KAYECTBO CBOEr0 BKJAJa M KaXIOro y4aCTHUKAa KOMaHIbI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPHUSIM;

e IIpe/UIaraTb HOBBIE IPOEKTHI, OLEHWBAThb HJEU C IO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYILIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IUUYHBIX
CUTYaLUSIX, POSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranuzamnus:



CaMOCTOSITENIbHO OCYIIECTBIISATH IO3HABATEIBHYIO JESATEIILHOCTh B 001aCTH
(GU3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTaBJIATH IJIAH PEIICHHs] pacuETHBIX U KauyeCTBEHHBIX
3ajad4, IJIaH BBIMOJHEHUS MPAKTHYECKOW pabOThl C YyUETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIIHIM;

paciMpATh paMKi y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO IPYAULIMUA B 00JIaCTH
($U3UKH, MOCTOSIHHO IMOBBINIATH CBOW OOpa3oBaTENbHBIA U KYyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSIM, BHOCUTh KOPPEKTUBBI B I€TEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HaBBIKAMHM II03HABATCIBHOM peduieKCMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MPUEMBI PeICKCHH JIS OIEHKH CUTYaIIMH, BEIOOpa BEPHOTO
peuIeHHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO HUX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLITUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
buzuKe I ypOBHA CpeaHero ooOmero o0pa3oBaHuA Yy 00yYarommxcs

COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIaT AFO I
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
AIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETYJIMPOBAHUS, BKIIOYAOIIETO0 CAMOKOHTPOJIb, YMEHUE MTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJIEHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOUYAIOLIECH CTPEMIJICHUE K JIOCTHXKCHUIO LIEIN
Y yCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHUE JAEHUCTBOBAThH, UCXOAS U3
CBOMX BO3MOXXHOCTEH;

SMIIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOC
COCTOSIHUE JPYTUX, YUYUTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKHUBAHMUIO;

COIIMAJIBHBIX  HABBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTH  BBICTPAMBATh
OTHOILICHHUS C JPYTUMH JIIOJAbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
pa3pemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy 00yuenus B 10 knacce npeiMETHBIE PE3yIbTaThl Ha YIIIyOJEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCS YMEHHIA:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M JITHYECKOM cdepax esTeTbHOCTH
YeJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (DU3UKH M TEPMOJUHAMUKH, POJIb (U3UYECKOU TEOPUHU B
dbopMHUpOBaHUY MTPEACTABICHHUMN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHHUMOCTH MOJIEeH (PM3UUEeCKUX TEJl U MPOIECCOB
(sBNIEHMI): MHEpUUATIbHAS CHCTEMa OTCU€Ta, a0COJIOTHO TBEPAOE TEIO,
MaTepHuaibHasi TOYKa, PABHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJiCHUE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIOTHO
HEYIIPyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOr0) TENa, UICAIbHBINA a3, TOUCUHbIN 3aps]l, OJTHOPOIHOE
AIIEKTPUUECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHIATH MEXAaHWMYECKHE TIPOILECCHl U  SIBIICHUSA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD



MEXaHMYECKOTO JIBIKEHUS, (POpPMYSbl KMHEMATHKU PAaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpazoBanus [amunes 1yis CKOPOCTH U TEpEeMELICHHS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW SHEpruu,
yCIIOBHUSI pPAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHS HMIYJbCA U MEXAHUYECKOU
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIONIb3Ys
ocHOoBHBIe monoxeHUsT MKT u 3aKkoHBI MONEKYJISpHON (U3HKH U
TEPMOAMHAMHMKHU (CBSI3b  JIaBJICHUS HUACAIBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW DHEpPruer TEIIOBOIO JBMKEHHMS M KOHLEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIrUEN TEMJIOBOTO JABHKECHMS €r0 YACTHII, CBSI3b ABJICHUS UICATBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJ M €ro TEeMIEPATypoH, YypaBHEHHE
MenneneeBa—KnaneiipoHa, mEpBbIi 3aKOH TEPMOAVHAMHUKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOILEccax), MPU ATOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIOXKEHUS Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ULIMUMU DIEKTPUUYECKUX
IOJIEN, TP ATOM YyKa3blBas YCJIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
Henu W JUIid 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jlxoymsa—Jlenua,
npasuia Kupxroda, 3akonsr @apanes A 31€KTpoJIn3a);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IIEpEMEILIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIbI, JaBJICHUE, TOTEHIMAIbHAS JHEPT U, KHHETUYECKAs SHEPT U,
MEXaHUYEeCKask SHEePTUs, padoTa CUJIbl, LICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
cuia TSKECTH, CUjla YHOPYrOCTH, CHJIa TPEHHS, MOLIHOCTb, JHEpPrus
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SDHEPTHUS YIIPYTOit
nedopMaui Mpy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COMIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS OHHEPrusl HAEaJIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U1eaJbHOro ra3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEMIOBOIO IBUTATENs; JICKTPUUECKOE TOJIE,



HaNpsHKEHHOCTD AJIEKTPUUYECKOTO MO, HANPSHKEHHOCTD MOJS TOYEYHOTO
3apsiia WIKM 3apsKEHHOTO 1Iapa B BaKyyMe M B JIURJIEKTPUKE, MTOTEHIIUAT
ANEKTPOCTATUYECKOTO MOJsl, Pa3HOCTh MOTEHIIMAIOB, 3JIEKTPOIABUKYIIAs
CWJIa, CUJIa TOKA, HANps>KEHUE, MOUTHOCTh TOKAa, 3JIEKTpUUecKas EMKOCTb
IJIOCKOTO  KOHJIEHCaTopa,  CONpPOTUBIEHUE  ydacTka  Lemu ¢
MOCJIEA0BATEIbHBIM U MapalIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUs
AIIEKTPUYECKOTO MOJIs KOHAEHCATOpPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJIICHUM:
MEXaHUYEeCKOE [IBIKEHHE, TEIIOBOE JIBI)KEHHME YacTHI[ BEIIEeCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKeHUE, TudPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIIMS, TIJIABJICHUE U KpUCTAIUIA3AIMs, HAIIPaBICHHOCTh
TeIIonepeaadu, AEKTpU3alrs TeJ, SKBUIMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUYUHBI OT
JPYTOM € UCII0JIb30BAHUEM IPSMbBIX U3MEPEHUMN, IPU ’TOM KOHCTPYHUPOBAThH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThl TMOJYYEHHONH 3aBUCHMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTE  W3MEpPEHMM, JIeNlaTh  BBIBOABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTH KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEJIUYUH, IMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ H3MEPEHUsI, OIEHHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH ONBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIC PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3bI;

cOOJTI01aTh MpaBmia 6€30MacHOTo TPY/ia MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4yeOHOTO  OJKCHepUMeHTa,  MpakTUKymMa W y4eOHo-
MCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
bu3nYecKoi MOJENbI0: Ha OCHOBAaHWM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MOJCIHM, OTBeYarolield TpeOOBaHUSIM 3aJlauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3UYECKUX
TEOpUN TPU UCIOJIH30BAHUU MaTeMaTHYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUyEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



e pemaTh KAayeCTBEHHbIE 3a/Jayd, TpeOyloulue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

e UCIOJB30BAaTh TEOPETHUECKHE 3HAaHUSA s OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB Pa0OTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

e TPUBOAUTH IPUMEPHI BKIIAJa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpPa, B
pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

e AHANM3HMPOBATH U OLICHUBATH MOCJIEICTBHS OBITOBOI M MPOU3BOACTBEHHOMN
JESTEIIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMM IpOLIecCaMu, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IPUPOAOIOIb30BAHUH, & TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUN
HAYKd M TEXHOJOTHM Uil JAJBbHEHIIETO PAa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

e TMPUMEHATH Pa3IMYHBIE CHOCOOBI PaboThl ¢ MHMOpMaIel (HU3NIEecKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, TPU 3TOM HCHOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaIM3a UICTOYHUKA HHPOpPMaLIUU;

e TPOSBIATH OpraHU3alOHHBIE 17} II03HABATEJIbHBIE yMEHUS
CaMOCTOSITENILHOTO MTPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBHITOJIHEHUS
MPOEKTHBIX U YUEOHO-HUCCIEA0BATEIbCKUX PadoT;

e paboTaTh B TpPyNIE€ C HCIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

e TMPOSBIATH MOTUBAIMIO K Oyaylied mpo(ecCHOHANbHON 1eATeTbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.

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

e TIOHWUMATh POJIb GUZUKU B YKOHOMHYECKOU, TEXHOJIOTUIECKOM, COIIMATEHOMN

U ATUYECKOM cdepax AesATETbHOCTU YesOBEKa, POJib U MECTO (PU3UKHU B



COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHUHU B IPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA U JANbHEHIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HaYCHHE OIHUCATENbHON, CHUCTEeMAaTU3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKON (PyHKUMH (PU3MUECKONH TEeOpuu — 3SIEKTPOAUHAMUKH,
CHELIMAIBHOM TEOpUHM OTHOCUTENIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢uznyeckoit Teopun B (HOPMUPOBAHUU TPEACTABICHUN O (HU3HUECKON
KApTUHE MHpa, MECTO (PU3NYECKOHM KapTHHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEI U IPOLIECCOB
(sIBIEHUI): OHOPOAHOE ANIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJEOaHMs, MAaTEMaTUYECKUd MAasTHUK, HACATbHBIN
NPYKUHHBIA MAasiTHUK, rapMOHUYECKHE BOJIHBI, UJeaNbHBINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIEIE aTOMa, aTOMHOTO Si7jpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUA,
UCIIOJIB3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apAna, cuina Awmmnepa, cwia JlopeHua, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio JleHma, cBa3p  D/IC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
WU3MEHEHMS CUJIBI TOKA, IOCTYJAThI CIELUAIIBHON TEOPUH OTHOCUTEIBHOCTH
OUHIITEHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SIBICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doTordekra, mepBuIit 1 BTOpOH MocTynaThl bopa, MpuHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUs 3apsA0BOrO0 U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKIHUSAX, 3aKOH PAIMOAKTUBHOTO
pacmana);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBJICHHUS, HCIONb3Yys BEITUYMHBI:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIs, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYILNAS CHJIA, WHIYKIHS
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cuiia Amnepa, WHAYKTUBHOCTD,
NEKTPOJABIKYILAS. CHJIAa CAMOMHIYKLHMH, 3HEPrus MAarHUTHOTO ITOJIS
IIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUI UMITYJIbC, TOJIHASI SHEPTUS, SHEPTHSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTUS CBSI3U Spa;



OOBSICHATh ~ OCOOEGHHOCTH  MpOTEKaHHUs  (UINYECKUX  SBICHUM:
AIEKTPOMArHUTHAS WHIYKIWS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIUs
BOJIH, Judpakmusi, JTUCIEPCHs, TIIOJHOE BHYTPEHHEE OTpakKeHHE,
dbotoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacmnasl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHIUIBI CIEKTPaIbHOTO aHaln3a U
paboTHI N1a3epa;

OTIpEIeNISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TIOJS MPOBOJHHKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTpOUTH U300pakeHUe, CO3/JaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOTIOJIATAIONTNE ACTPOHOMHUYECKUE TOHATUS, TCOPUH M
3aKOHBI JJI1 aHalu3a ¢ OOBSCHEHHS  (U3UYECKUX  IMPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3NHBIX CUCTEMaX, B MEXKIaIaKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, SBOJIONUHU 3BE3N U Beenennoii;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTCH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUW, TPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JellaTb  BBIBOABI 10  pe3ysibTaTam
UCCJIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (U3MYECKUX BEIMYHUH, TPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJIT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OTBITHI TIO MPOBEPKE MPEJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTICPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBATh
MOJIyYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPeaJIOKEHHOU
TUIOTE3bI;

OMMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJIr01aTh MpaBuiia 0€301acHOr0 TPY/1a MPU MIPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  B3KCHepHUMeHTa, MpakTUKymMa U  y4yeOHo-
MCCIIEOBATENIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pelaTth pAacyETHBIE 3aJadyd C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
¢bu3nyecKoil MOJIENIbI0: Ha OCHOBAaHWU aHalIW3a YCJIOBUS BLIOUpPATh
bu3MYecKue MOJEIN, OTBEYAIONIUE TPEOOBAHUSAM 3aadyd, MPUMEHSTH
dbopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTA M TOCTYNATHl (DU3UYECKUX TEOPUI
Opy  HWCIOJNB30BAHUM MAaTEeMaTHYECKUX METOJOB DEIICHHS 3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHWW UMEIOIINUXCS JaHHBIX, aHAIU3UPOBATH



pE3yNbTaThl U KOPPEKTUPOBATH METOBI PEIICHHS C YUYETOM TOIYICHHBIX
pe3yIbTaToB;

pemiaTth KadeCTBEHHBIC 3a/Jauyd, TpeOylollrue NPUMEHEHHUs 3HAHUNA U3
Pa3HbIX pa3leioB Kypca (PU3UKH, a TAKKE UHTETpalluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LENOYKY pacCyKJIEHUI C ONOPO Ha U3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCIKHBIX YIEHBIX -(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpolieccaMu, C
MO3UIINHI SKOJOTHUUECKON O€30MMacCHOCTH, MPE/ICTABICHUN O palliOHaIbHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUU
HAyKW W TEXHOJOTUW JUIsl JIaJbHEHIIEro pa3BUTHUS YEIOBEYECKOTO
00I11eCTBA;

NPUMEHATh Pa3IuyHble CIOCOObl paboThl ¢ MHPOpMaLUEH (PU3NYECKOTO
COJEp)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM ISl TIOMCKA, TEPepadOTKHU W TPEeAbSIBICHUS Y4eOHOU u
HAyYHO-TIOMYJISIPHONM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHOpMAIK, TONYYCHHOW W3 Pa3JUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAM3UpOBaTh  TMOJy4daeMmMylro  HH(pOpMammMi W OLEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA MH(POPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENTEHOTO MPUOOPETEHUSI HOBBIX 3HAHWH B MPOIIECCE BHITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeN0BATENbCKUX PaldoT;

paboTath B TPYyIIE C MCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PA0OTy TPYMIIBI, PAIIMOHATIBLHO PACIIPEACTATh AeATEIbHOCTD
B HECTaHIAPTHBIX CUTYallMsIX, aJICKBATHO OIICHWBATHh BKIJIAJ]l Ka)XXJAOTO W3
YYaCTHUKOB TPYIIHI B PEIICHHE PaCCMAaTPUBAEMOM MTPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyayiiel npohecCHOHATBbHON AESITETbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUS TPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tena 5
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBble MalTUHBI 20
33 ArperaTtHble cocTosiHUS BeliecTBa. dazoBbie 14 1
nepexoabl
Hroro no pa3zneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEeKTpUYECKOe T0JIe 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny o4
Pasgen 5. PU3UNUYECKHUHI IPAKTUKYM
5.1 ®u3nyecKuil NPakKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosie 14
1.2 DNEeKTpOMarHuTHas MHIYKIIHS 13 1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15
93 MexaHnueckue U 3eKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Wroro mo paszneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Hroro mo pazaeny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pasneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12
Hroro no pazaeny 12
Paznen 6. PUSHUECKHUN MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITA 15
' NeSITeILHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IIpakTnueckue o0pa3zoBaTebHbIe
padoThI padoTshI pecypenr
1 dwusuka — pyHAaMEHTATbHAS HayKa O 1
pupoIie
5 Hay4HbIil METO]] TO3HAHKS U METO/IbI 1
ucclieoBaHus (PU3MYECKHUX SBICHUIN
DKCIIEPUMEHT U TEOPHUS B TPOIIECCE
3 Mo3HaHus Mpupoabl. Habmonenne u 1
9KCIIEPUMEHT B (pH3uKe
4 KonTpomabnas pabora 3a 9 kiacc 1 1
Crioco6b! u3MepeHus (PU3NIECKUX BETUUUH.
5 AOComI0OTHAs M OTHOCUTEIbHAS TOTPEITHOCTH 1
U3MepeHUH PU3NICCKUX BEITMYNH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢busuku B JOPMUPOBAHUU COBPEMEHHOMN 1
HAyYHOU KapTUHBI MUPA, B TPAKTUIECKON
NESTEIbHOCTH JII0JIei
Mexanndeckoe nBmkeHue. CucreMa oTcyeTa.
5 OTHOCUTETHHOCTh MEXAaHUYECKOTO 1
neuxenHus. [Ipsmast u oOpaTHas 3a1aun
MEXaHHUKHU
3 Pannyc-BexkTop MarepuaibHON TOYKH, €TI0 1

IIPOEKIIMK Ha OCcU KoopAHuHAT. Tpaekropus.




[Tepememenue. Cxopocts. X npoekiuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Ciio)keHue nepeMeleHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

CBoOogHOE MmajieHue. Y CKOpeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBasl U IMHENHHAsA CKOPOCTb.
IIepuon u yacrora. LleHTpOoCcTpeMUTENIBHOE U
IIOJIHOE YCKOPEHHUE

16

KonTponbhas pabota no reme "Kunematnka"

17

IIepsriit 3axk0H HproToHa. MHEpUMaibHbIE
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTEIbHOCTH I anmmies.
HennepnuanbHble CHCTEMBI OTCUETA




Cuna. PaBHogelicTByromas cuna. Bropoit

18 3akoH Hrrotona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uinuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBHUBAJIEHTHOCTb IPABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
naJeHUs
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIYTHUKOB. [lepBas
KOCMHUYECKasi ckopocTb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIIbI CUl TPEHUS.

25 JIBr>KeHME B )KHIKOCTHU U ra3e ¢ YYETOM
CHUJIBI COITPOTUBIIEHUS CPEebl

26 JaBnenue. ' mapoctaTuueckoe 1aBieHUE.
Cwia Apxumena

97 AbcomotHo TBeproe Teno. [loctynatensHoe
Y BpAalLLlaTEJIbHOE IBUJKEHUE TBEPJOTO Teja

28 MOoOMEHT cujIbl OTHOCUTENBEHO OCH BPAILEHUS.
[1neqo cumsl
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y enoBus

paBHOBECHsI TBEPIOTO Tea. Bus
paBHOBeCHS




30

Pemenue 3amau

31

32

33

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

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

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCA TECJIA.
3aKoH COXPAHCHUS UMITYJIbCA. PeakTuBHOE
JBHXXCHUC

34

MoOMEHT uMITyJIbca MAaTEPUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

Pemenue 3agau

PaboTa criiel Ha MaJIoM U Ha KOHEYHOM
nepemeniennn. [ paduyeckoe npeacraBieHmne
paboThl CHIIBI. MOIIHOCTH CHITBI

37

Kunernueckas sueprus. Teopema 06
N3MEHEHNU KUHETHYECKOU OHEPIrUun
MaTepUaIbHOU TOUKH

38

IToTeHumanbHbIE U HETTOTEHIINATIBHBIE CHUJIBI.
ITorenumanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tpetbst KocMUYecKast CKopocThb. CBS3b
pa6OTBI HEIIOTCHIUAJIBHBIX CHUJI C
M3MEHEHHEM MeXaHnIeCKOH OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPrUuun




Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 Ypasuenue bepHymu mis uaeanbHOU
KUAKOCTU

41 KonTtponsHast pabora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"
PazBuTHne npeacTaBieHuit 0 IpUpoIe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. BpoyHoBCckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHUX U TBEPIbIX

43 Ten. XapakTep ABMKCHUS U B3aUMOJCHCTBH
YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KomnuuecTBo BemecTBa. [locTosHuas
ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [Ikana
Ienascus

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 YpaBuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AbcomoTHas TeMnepatypa. 3akoH JlanbroHa

50 W3omporeccsl B ueaqbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe mpeacTaBaeHUE U30MPOLIECCOB:
U30TepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemienue 3anau




54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpE/IHEHt
KUHETHYECKON dHEPruei MmocTymnaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBet MKT"

56

57

58

59

KonTponbnas pabota nmo teme "OCHOBBI
MKT"

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

Hynesoe Hauano TepMOAMHAMUKH.
CamonpounsBosibHas penakcauus T[]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOIANHAMHKE.
Ycnopus MMPUMCHUMOCTU 3TON MOAEIH

60

61

62

VYpasuenue Menneneesa-Knamneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu

Bripaxkenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.
KBa3ucrarnueckue U HECTATHYECKHE
MIPOIIECCHI

DnemMeHTapHasi paboTa B TEPMOAMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme




Terutonepenaya Kak crocod M3MEHEHUS

63 BHyTpeHHel 3Hepruun T/l cucremsl 6e3
COBEPILICHUSI pabOTHI

64 KonBekuust, Tem1onpoBOgHOCTb, U3ITYUCHUE
KonunuectBo Temiorel. TenaoEMKOCTh Teaa.

65 VY nenpHas U MOJIIpHAs TEIJIOEMKOCTH
BEIIIECTBA. Y IeIbHAs TEIIOTA CrOPaHUs
TOILIMBA

66 Pacuér konnuecTBa TEMIOTHI IPU
TerIonepeaye

67 [TonsiTre 06 amuabarHoM mporecce. [lepBorit
3aKOH TEPMOIUHAMHUKHU
KonudecTBo TEIIoThl U paboTa Kak Mepbl

68 U3MeHeHHs BHyTpeHHel sneprun T /]
CHCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTuMocTh MpUpOTHBIX MPOIIECCOB

70 ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KIT/

71 MaxkcumansHoe 3Hauenue KII1. [lukn Kapuo

12 Pemenue 3amau
DKOJIOTHUECKHE aCIIEKThI UCITOJIb30BaHU

73 TEINIOBLIX ABUrareiei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3amau

75 O0o001IcHNEe U CHCTEMATHU3aLHs 3HAHUH 110

teme "Tepmoaunamuka. TemioBbie MaIHbI"




76

KontponbHast pabora no Teme
"Tepmoaunamuka. TernnoBbie MalIuHb!"

7

78

[TapooOpazoBanue u KOHIEHCALIMSL.
Hcnapenue u kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

HacbliieHHbIE ¥ HEHACHIILEHHbIE Maphl.
KavecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUSI HAChIILIEHHOTO 11apa OT
TEMIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMa
HACBIIEHHOI0 N1apa. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JAaBJICHUS B
KHUJIKOCTH

79

80

Bnaxxnocts Bo3yxa. AGCooTHas U
OTHOCUTCIJIbHAA BJIA)KHOCTH

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJJIOB

82

83

84

[InmaBnenue u xpucraumsanus. Y genbHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxartue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii

TennoBoe paclIMpeHue KUIKOCTEN U
TBEPBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUi YacTHUI BEIIeCcTBa

85

[IpeoOpazoBanme 3HEprUM B (ha30BBIX
nepexoaax




86

YpaBHEHHE TEIJIOBOTO OaaHca

87

88

Pentenue 3anau

IToBepxHOCTHOE HaTsKkeHHe. KanwsipHele
sBJeHUd. [laBieHne noa UCKpUBJICHHON
MOBEPXHOCTHIO KuJAKoCcTH. Dopmyrna
Jlammaca

89

O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUM 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

90

91

92

KonTponpHas padora o Teme "Arperaraeie
cocTosiHus BeliectBa. Pa3oBble Nepexoabl”

DJIeKTpHU3aIKs TNl U €€ MPOSBICHUS.
DnekTpuyeckui 3apsia. [IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [[poBoaHUKH,
JUAJICKTPUKU U TTOTYIIPOBOTHUKHI

DneMEHTApHBINA AIEKTPUYECKUH 3apsij. 3aKOH
COXpaHEHHUs IJIEKTPUUYECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. Toueunsle
3apsiibl. 3akoH Kymona

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
AIEKTPUYECKUE 3aPsIbl

96

Hanpsok€HHOCTD 37IEKTPUYECKOTO MOJIA.
[TpoOHeIit 3apsa. JInauKM HAMPSHKEHHOCTH
3JEKTpUYeCcKOro nmosst. OTHOpOIHOE
JIEKTPUYECKOE I10JIe

97

HOTGHHI/IaJ'IBHOCTI) OJICKTPOCTATHUYCCKOI'O
moJrst. PasHocTh MOTEHITMAIOB U HaIps>KCHUEC




[TorennumanbHas 3HEprUs 3apsaa B

98 3JIEKTpOCcTaTHUecKoM MoJie. [lorennman
ANEKTPOCTATHYECKOTO TIOJISI
CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH

99 MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO
OJIst

100 [TpuHIUI CYNIEePIIO3UITUH AIEKTPHUUECKUX
noJjeun

101 Pemenue 3amay

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHOU Cepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKY B 3IIEKTPOCTATHIECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsIOB

105 JIN3IIEKTPUKY ¥ TIOTYITPOBOHHUKY B
JIEKTPOCTATUYECKOM IT0JIC
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOPa

107 [TapannenbsHoe coeIMHEHNE KOHACHCATOPOB

108 ITocnemoBaTerbHOE COSTMHEHIE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B

OIHOPOJHOM DJICKTPHUYCCKOM IT0JIC




112

Pemenue 3amau

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110

113 " |
TeMe "DIeKTpUYECcKoe moJie

114 KonTponbhas pabota no teme
"DnekTpuueckoe nose"
Cuiia Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue u 9/1C

117 3akoH OMa JJid yyacTKa LEMH.
DNEKTPUUECKOE COMTPOTUBIICHHE
3aBUCHUMOCTH COMPOTUBIICHUS OHOPOJIHOTO

118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOIIA N
MOTIEPEUHOT0 CEYCHUS

119 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaieNbHOE,
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau

123 PaGora anexkrpuyeckoro Toka. 3akoH J[>xoyms
—Jlenna

124 Pemenne 3amay

125 MouHoCTh 37eKTpUYECKOro Toka. Temnosas
MOIIIHOCTb, BbIJIENIsieMasi Ha Pe3UCTOpe

126 Pemenue 3amau




OJ1C u BHyTpEeHHEE CONPOTUBIICHUE

127 1
HCTOYHUKA TOKA

128 3akon Oma I[Hil MOJTHOM (3aMKHYTOM) 1
IIEKTPUYECKON LIENU

129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 Konpnencarop B 11enu NoCTOSIHHOTO TOKa 1

133 Pemenue 3amay 1

134 Pemenue 3anau no teme "IlocTosiHHBIN 1
SJIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTosiHHBIN 1
ANEKTPUIECKUIN TOK"

136 Pemenne 3agau no reme "IlocTostHHBIM 1
INEKTPUYECKUH TOK"

137 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

138 Kontponbnas padota o teme "IlocTossHHBIN 1
ANEKTPUIECKUIN TOK"
DeKkTpudeckas IpOBOJUMOCTb Pa3IUYHbIX

139 BEUIECTB. DJIEKTPUUECKHI TOK B METalIaxX. 1
CBepxnpoBOANMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax U

140 paciuiaBax 3J€KTpoiauToB. 3akoHbl dapanes 1
JUISL DIIEKTPOJIN3A

141 DNeKTpUUeCcKuil TOK B razax. [lmaszma 1




142

DneKTpUYeCcKUil TOK B BaKkyyMe. BakyymHbie
IPUOOPHI

143
144

DNEKTPUYECKUN TOK B IIOJIYIPOBOJHUKAX

[TorynpoBOIHUKOBBIE TPUOOPHI

145

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HAIPSKEHUS B
[ENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
nprbopoB" uiaK "3HaAKOMCTBO C IUPPOBOI
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus PU3NYECKUX BETUYUH MTPU
MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C LIEJIBIO
OIpeZIeNIEHUs] MTHOBEHHOM ckopocTu"

147

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBIKCHUH 110 HAKIOHHOM INIOCKOCTH" HIIH
"UccnenoBanue 3aBUCUMOCTH IYyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM JIBHKEHUU"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®usnueckuil NpakTUKyM 1o teme "M3yuenne
JBUKCHMS T€JIa 110 OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" MITN
"UccnenoBanue 3aBUCUMOCTH MepUoja




oOpaleHusi KOHM4EeCKOro MasiTHUKA OT €ro
napameTpoB"

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIIEH CUIIBI IPU
JBYDKEHUH OpyCKa 110 HaKJIOHHOM
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUXKEHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHue OT ero Macchl”

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOLIMX B IIPY’KUHE U
pEe3MHOBOM 00pasiie, oT ux aedopmaruu’
iy "M3ydenune NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Uepes

JIErkuii 0J10K"

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YTIIOBOrO KO3 puIreHTa
3aBucumoctd Frp(N)" mnu "MccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOW TIOCKOCTH
¢ IepeMeHHBIM K03 (OULIEHTOM TpeHHs"
unu "M3ydeHne IBUKEHHUS TPy3a Ha BaIy C
TpeHueM"

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh BpaleHus"
nunu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenune




YCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOIIETO
Iomaab onopsl"

154

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue UMITyJIbca TeNa [0 TOPMO3HOMY
nytu" uwin "M3mepenue cuiibl TIru, CKOpoCcTH
MOJIENIN SIIEKTPOMOOHIIS K MOIITHOCTH CHJTBI
Tarn" wim "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CUJIBI" MU
"HccnenoBaHue COXpaHEHUsS UMITYJbCa IIPU
ynpyrom B3aumojencteun" uinm "Msmepenue

KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®usnueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMHUYECKOTO Ipoliecca
(peKOMEeHJ0BaHO UCIIOJIb30BaHUE LU(POBOI
nabopaTtopun)" win "M3ydeHne n30X0pHOTO
nporecca" win "N3yuenue n3o0apHOro
nporiecca" win "[IpoBepka ypaBHEHUS
cocrostHus"

156

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHOM TeIIOEMKOCTH' WIH
"HccnenoBanue mnpouecca OCTbIBaHUSA
Bemectsa" win "McciaenoBanue aguadaTHOrO
npouecca’ wim "M3yueHne B3auMOCBsI3U
HHEPIUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKuakocren"

157

duznyeckuil mpakTukyM mno teme "M3ydyenue
3aKOHOMEPHOCTEUN UCTIapeHUsl )KUAKOCTEH"




158

nin "M3mepenue yaenbHON TeTUIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaCBILIEHHBIX MTapoB" uim "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B nomenieHun". Mamepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

dusnuecKuil NpakKTUKYM 10 TEMe
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOH/IEHCATOpa B 3HEPTHUI0
u3iydeHus ceeroauona” unu "M3ydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILEeH
KoHAeHcarop" uinu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUs) IPU
MOCJIEZI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanre CMEIIaHHOTO COCTMHEHUS
pe3uctopoB" unu "M3Mepenue ynensHOTro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs1 JTAMIThl HAKaJIUBaHUS"

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue anekTponuza’ wim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA"
w "HccnenoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEepUCTUKU Auoaa"




161

PesepBHeiit ypok. O600ICHHE U
cUCTeMaTH3aIlHs 3HaHUH 110 TeMe
"KunemaTtuka"

162

PesepBHeiit ypok. O600IICHHE U
cUCTEeMaTH3allHs 3HAHUH 110 TeMe
"lunamuka"

163

164

165

PesepBuslit ypok. O60011eHNE U
cucreMarusanusa 3Hagui mo teme "Craruka
TBep0ro Tena'

PesepBuslit ypok. O60011eHNE U
cUCTEMATHU3aIHA 3HAaHUN 10 TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
cucTeMaru3anus 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON TeOpHun"

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"TepmonuHamuka. TeniaoBble MalIUHbL"

167

PesepBHblit ypok. O60011eHNE U
CUCTCMaTnu3alusa 3HaHI/II71 II0 TECMC
"ArperatHble cocTosiHUS BemecTBa. da3oBwie
nepexonl”

168

169

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anus 3HAHUHU 110 TEME
"OnekTpuueckoe nose"

PesepBHsiit ypok. O6001ICHHE U
cUCcTeMaTH3alus 3HaHUH 10 TeMe
"ITocTOSIHHBIN ANEKTpUYECKUI TOK"




PesepBHeiit ypok. O600ICHHE U

170 cucreMarusanus 3gaguii 1o reme "Toku B 1
pa3IMYHBIX cpeaax”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 9 16
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
. Tema ypoka Beero Kontposbubie IIpakTuueckue 06pazoBaATENbHBIE
padoThI padoThI pecypesI
B3aumoseiicTBuEe MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
['unore3a Amnepa
Bekrop marauTHOM nHAYKOUU. [TpuHnmn
2 CYNEpNO3MIIMU MATHUTHBIX ToJeH. JInnnn 1
MarHUTHOM MHIYKLIHUH
3 MarnuTHOe 1oJie TPOBOTHUKA C TOKOM. 1
OmneIT DpcTena
Cuiia Amnepa, e€ HanpaBJIeHUE U MOJTYJIb 1
5 Pemenne 3amau
5 [Ipumenenue 3akoHa Amriepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, €€ HanpaBJI€HHE U MOAYJIb.
7 JBr>keHue 3apsyKEeHHOW YacTHIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau
9 PaGora cuel JlopeHniia 1




10

Pemenue 3amau

MarsauTHOE 110JI€ B BCIICCTBC.

= deppoMarHeTHKH, rapa- U 1uaMarHeTUuKu

12 OcHOBHBIE CBOICTBa (heppPOMArHETUKOB.
[Ipumenenue peppomMarHeTUKOB

13 Pemienne 3anau mmo reme "MarautHoe nose"

14 Pemenue 3agaq mo reme "MargutHoe mose"

15 SIBneHre ANeKTPOMarHUTHOM WHIYKITUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C unaykumnmn

17 3aKOH AMEKTPOMArHUTHOW MUHIYKIIUH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/J1C nHAYKIMH B IBHKYIUXCS
MIPOBOJIHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenua

29 NunykrtrBHOCTH. KaTylka MHAYKTUBHOCTH B
LIETHY ITIOCTOSTHHOT'O TOKA

93 SBnenne camonnaykimu. 3/C
CaMOUWHIYKITUU

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Penrenne 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

Teme "DIeKTpoauHaMuKa"




KonTtponpHast pabora o teme

27 "OnexkTpoaguHamMuka"

08 Konebarenbnas cucrema. CBOOOIHbBIE
kosnebanus. ['apMoHnYecKre KoJeOaHusI

29 Kunemarnueckoe U TMHAMHYECKOE OIMCAHUE
KoJieOaTeIbHBIX IBHKEHUMN
DHepreTudeckoe onrcanue. BeBo

30 JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKHUX
KOJICOaHUH U3 UX DPHEPTETUICCKOTO U
KHHEMATHYECKOTO OIMMCAHMS

31 Ammuntyna u ¢aza xonebanui
[Tepuon n yactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTU4YecKoro MasTHHuKa. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKA

33 3aryxaromue KonebaHus. BelHyXIeHHBIC
koJsieOanus. Pe3oHanc

34 ABTOKOIC0aHUS

35 Penrenne 3amau

36 VYpoxk-koHpepenuus "MexaHHueCKue
Kose0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "MexaHnndeckue kojieoanus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.

KonebarenbHbIil KOHTYD




®opmyna Tomcona. CBsI3b aMILIUTYABI

39 3apsiia KOHJEHcaTopa ¢ aMIUTUTYA0H CHJIbl
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUS SHEPTUH B UCATHHOM
K0JIe0aTeTbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHUTHbIE KOJIeOaHuUs.

41 BhIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHus

42 [Tepemennslii Tok. Pe3uctop u KoHxeHcaTop B
LEeNH NEPEMEHHOT0 TOKa

43 Karymika nHIyKTUBHOCTH B IIeTIH
MEPEMEHHOTO TOKa

m 3akon Oma 1l JICKTPUYECKOM e
NIEPEMEHHOTO TOKa
MoITHOCTh TEPEMEHHOTO TOKA.

45 AMITTUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKkTpUyecKoi menu

47 Pemenue 3amau
Wneanwsublif Tpancopmartop. [Ipoussonactso,

48 nepeaaya u NoTpediieHue IIeKTPUIECKOi
SHEpPIruu
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 anekTposHeprun. KyabpTypa Ucronbp30BaHus
AJIEKTPOIHEPTHH B TIOBCEHEBHOM KU3HH

50 Pemenue 3amau

o1 Pewenue 3anau




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

52 " "
Teme "DJeKTpOMarHuTHbIE KoJaeOaHus

53 MexaHnuyeckue BOJIHbI. XapaKTEePUCTUKU
MEXAHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u yiabTpassyk. lllymosoe
3arps3HEeHUe OKpYXKarolel cpeibl

o7 Pewenne 3anau

58 OJeKTpOMarHuTHbIE BOJHBI. M3iyueHue
AJIEKTPOMArHUTHBIX BOJH

59 DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOKCTBA
JJIEKTPOMAarHUTHBIX BOJIH
[IIkana 31eKTPOMAarHUTHBIX BOJIH.

60 [IpuMeHeHme IIeKTPOMarHUTHBIX BOJTH B
TEXHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEJIEBUACHHUS.

61 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPY’Karollel cpebl

62 KonTtponsHas padora no teme "KoneGanus u
BOJIHBI"

63 CaerT. 3aKOH MPSMOJIUHENHOTO
pacnpocTpaHEHHs CBETA

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCcTpaHEeHHsI CBETa

65 Ortpaxenue ceta. [lnockoe 3epkaino.

Coepuueckoe 3epKao




[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIBHBIN MTOKa3aTelb MPEIOMIICHHUS.

66 [TomtHOE BHYTpEHHEE OTpaKCHHE.
[IpenenbHbli yroJi MOJIHOIO BHYTPEHHETO
OTpakKeHUS

67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
OTpaKeHUS U MIPETIOMIICHUS CBETA

68 Xon stydeit B mpusMe. Jlucnepceus cBeTa.
CrnoxHblii cocTaB Oenoro cBera. Lpet

69 JIun3el. @OKYCHOE PACCTOSHUE U ONTUYECKas
CUJIA JIMH3BI

70 [TocTpoenne n300pakeHuii B TMH3aX U UX
cuUcTeMax. YBeJIUYEHHUE TUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX C IOMOIIBIO
JIMH3

72 ['na3 xak ontuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKOpOCTh CBETA U METO/IBI €€ U3MEPEHNUS

75 Hucnepcus ceera

76 WnTepdepenmus ceeta

77 KorepeHnTHbIE HCTOUYHUKHU. Y CIIOBUS
HAOII0/IEHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amay

79 [Ipumenenne uaTephepeHIn

80 Hudpakmaus ceera




Judpakunonnas pemeérka. Y cioBue

81 HAOJI0/IEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

83 [TonnepeunocTs cBeTOBBIX BONH. [Tonspuzanus
cBeTa

84 Pemenue 3anau

85 CBeTOoBBIE ABJICHUS B IPUPOJE

86 O06o00mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teme "OnTtuka"

87 KonTponbnas pabota o Teme «OnTHKa»
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
MIPUHIIUIT OTHOCUTEIBHOCTH

89 [TocTynartel cnenuanbHOU TEOPUHU
OTHOCUTEIIbHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. Yciosue

90 NpUIUHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpAIICHUE JITHHBI

01 DHeprus ¥ UMMYJIbC PEISITHBUCTCKOM
YaCTHIIBI

92 CBs13b Macchl C DHEPTHEH U UMITYTBCOM
PENATUBUCTCKON YaCTHUIBI. DHEPTHUS MTOKOS

93 PaBHOBECHOE TETIIOBOE M3ITydeHHE

94 3akoH cMerieHust Buna

95

I'unotesza M. Imanka o kxBaHTax. OOTOHEI




96

DHeprusi 1 UMITYIIbC POTOHA

®dotordpdext. OnbiTer A. I'. CtoneTona.

o 3akonbl poTtordderra

08 VYpaBuenue DitHmreiHa 1151 hoTodPdekra.
"Kpacnas rpanuna" ¢porosddekra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BoJtHOBEIE CBOWCTBA YaCTHIL
Boansbl ne bporna. Jlnuna BonHbl ae bpoiis

101 U pa3Mephl 00JIaCTH JTOKATU3AlUN
JBUXKYIICHCS YaCTHIIbI

102 KopnyckynsipHo-BOIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crneuunduxa usmepeHnii B MUKpOMHUPE.

104 CooTHoOIIIeHHs HEOTIpEAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amau

106 Pemienne pacu€THbIX 33124

107 Kontponbnas padota mo temam: "OCHOBBI
CTO", "KopryckysspHO-BOJIHOBOH Jyanu3m”

108 OMBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Inanerapuas mozaens aroma Pezepdopra

109 [Toctymater bopa

110 Bunet ciektpoB. CriekTp ypoBHEH SHEprUn
aToma BOAOpoaa

111 CrioHTaHHOE M BBIHYXJIEHHOE M3JIy4YeHHUEe
CBETa

112 Jlazep




113

Hyxnonnas monens sinpa ['eiizenOepra-
WBanenko. 3aps 1 MacCOBOE YHUCIIO sJIpa.
H3otonrsl. PagnoakTHBHOCTE

114

3aKoH pasioaKkTUBHOTrO pacnana. CBoicTBa
MOHU3UPYIOIIETO U3TydeHus. Biusaue
PaZMOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI.
JozumeTpust

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cwibl. Jledext maccel siapa. SnepHbie
peakiuu. Snepusie peaktopsl. [IpoGiemsl
YIIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI Pa3BUTHUS SIIEPHOI
SHEPIreTUKHU

116

MeToibl perucTpanyu U UCCIIeI0BaHUS
AJEMEHTApPHBIX yacTull. DyHIaMEeHTaIbHbIE
B3aMMOJICUCTBUS. bapnoHbl, ME30OHBI U
nentoHsl. [IpeacraBnenne o CrangapTHON
Mozenu. KBapk-TitoOHHas MOJENb aJIpOHOB

117

®wusuka 3a npeaenamu CTaHIapTHONH MOJIEIH.
TémHas Marepust U TEMHas SHEPTHSL.
EnuncTBO m3mdeckoit KapTUHBI MUpa

118

119

Otanbl pa3BUTHS aCTPOHOMHHU. 3HAUECHUE
ACTPOHOMHUH

[IpuMeHNMOCTh 3aKOHOB (PU3UKH IS
00BSACHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HUCCIEeN0BaHuN




120

CoBpeMeHHbIE ONITHYECKUE TEIECKOTIIBI,
paznoTeNecKonbl, BHeaTMochepHas
aCTPOHOMUS

121

122

123

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3B63I[BI, IIJTaHETBI, UX BUAUMOC IBUXKCHUC

Conueunas cuctema. Conuue. Congeunas
aKTUBHOCTH. MicTounuk sHeprun CosHua u
3BE3/

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKH.

Juarpamma "criekTpanbHbINA KiIacc —
CBETUMOCTB"

124

3B€3I[I>I TJIaBHOM ITOCJIE0BATECILHOCTH

125

126

127

Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBositoiy CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mieynsiii [Tyre — Hama ['amaktuka. Tumnel
rajlakTUK. YEpHbIe OBIPBI B Apax ralakTHK
Bcenennas. Pacimpenue Beenennoit. 3akon
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe nzmyuenue

128

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

129

130

Hepeménnsie npodaemMbl acCTpOHOMUU

Pu3NUeCcKuil TPAKTUKYM I10 TEME
"UccnepoBaHne MarHUTHOTO IO
IMOCTOSIHHBIX MarHuToB" uian "MccieqoBaHue
CBOWCTB (peppOMarHeTUKOB" UIIH




"UccnenoBanue AeMCTBUS TOCTOSIHHOTO
MarHura Ha pamKy ¢ TOKOM"

131

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue cunpl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenesnenne MarHUTHOM HHIYKIIMY Ha
OCHOBE U3MepeHUs cuiibl Amrepa”

132

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS 3JI€KTPOMArHUTHON
uHayKuu" wim "OnpeneneHne nHIyKIUNA
BHUXPEBOI'0 MarHUTHOTO MOJIS"

133

134

135

136

Ou3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
i "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHeparopa"

Du3nUeCKUl IPAKTUKYM I10 TEME
"U3mepenue nepuoia CBOOOAHBIX KoJeOaHu
HUTSHOTO U NPY>KMHHOT'O MasiTHUKOB"

Du3nUeCKUl IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MOCJIEIOBATENIBHO COETUHEHHBIE
KOHJIEHCATOp, KaTYIIKYy U pe3ucTop" uiu
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
L[eNH MePEMEHHOI0 ToKa"

137

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




138

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3Mepenne nokazaresns npeaoMiIeHUs
crexia" win "[lonydeHune n300pakeHus B
CHUCTEME U3 IUIOCKOI0 3epKaia U JUH3bI"

139

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUs OT BellecTBa (Ha MpuMepe
xuakux uH3)" unn "M3mepenue GoKkycHOro
paccTOsSHUS PACCEUBAOIINX JTUH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnronenue nmudpakuuu, nHTEpdhepeHnnn
Y noJsipu3anuu ceera'

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
noxne)"

142

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue noctosHHo# [1nanka Ha ocHOBE
uccienoBanus porodrdpdexra" wim
"UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO] OT HarpsiKeHus"

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE
nocTtostHHOM Punbepra”

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C




UCIoNIb30BaHueM no3umerpa’ i "M3yuenue
[IOTJIOIIEHUs OeTa-4acTul] aJIIOMUHUEM"

145

146

147

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPHIIOKEHUHN 115
OTIpEICTICHUS TTOJIOYKEHHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro MONyIIapus U sipKue
3Bé31b1" WK "HaOroqeHus B TEIECKOIl
JlyHbl, TUTaHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIIeHUi"

O0001IeHre U cucTeMaTH3alys 3HaHui. Poab
(bU3HUKH U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COITMAILHON U THUECKOU
chepax neaTebHOCTH YeJIOBEeKa

O00011eHre U cucTEMaTU3aLMs 3HaHU. Pob

U MeCTO (PU3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

148

149

0O0001eHne 1 cucTeMaTU3alus 3HaHui. Pois
buznueckoit Teopun B GOpMUPOBAHUU
MPEJICTaBICHUA 0 PU3NIECKON KapTUHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOEC

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Kunemaruka"

150

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teMme "KunemaTtnka"




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

151 "
teme "lunamuka"

152 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Cratuka TBEpAOro tena'

153 O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
TeMme "3aKOHBI COXPaHEHUSI B MEXaHUKE"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MaHbI"
O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOAbI"

157 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMme "DnekTpudeckoe nosue"

158 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "[1oCTOSIHHBIN 37eKTpUuUecKuid ToK"

159 O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
teMe ""TOKM B pa3ian4HbIX cpenax”

160 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "MarautHoe none"

PeseprubIit ypok. O6001IeHNE U

161 CHCTEeMAaTH3aIs 3HaHUH 110 TeMe
"DJIeKTpOMarHuTHas MHIyKus"
PesepBHrIit ypok. O600IICHHE U

162 CUCTEMATH3AINA 3HAHUH 110 TEME

"Mexanndeckue Koinedanusg"




163

PesepBHeiit ypok. O600IICHHE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"DIeKTpOMarHuTHhIE KosieOanus"

164

PesepBueiit ypok. O600ICHHE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"MexaHn4YeCcKue 1 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

166

167

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3amnys 3Hanui mo reme "Onruka"

PesepBuelit ypok. O60011eHNE 1

cucTeMarusanus 3HaHui 1o Teme "OCHOBEI
cTo"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"KopnycKynsipHO-BOJIHOBOM Ayan3m"

168

Peseprubiit ypok. O60011eHIE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
aToma"

169

170

PeseprubIit ypok. O6001IeHNE U
cucTeMaru3alus 3HaHuii 1o reme "dPuszuka
aTOMHOTO Si7[pa W 3JIEMEHTApPHbIX YacTuIl"

PesepBHrIit ypok. O600IICHHE U
CHUCTEMAaTH3aIMs 3HAHUH 110 TeME " DIIeMEHTEI
acTpodpuzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. Kosmebanus u Bonusl, 11 knace/ Msaxumes I'.51., Cuasaxos A 3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeiieHne»

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «lIpocBemienue»

» ®uzuka. MonekymnspHas ¢usuka. Tepmoaunamuka, 10 knace/ Mskuiies
I'.4., CunsikoB A.3., OOI1IECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe oodmectBo «M3narenberBo «IIpocBemenne»

» ®usuka. Ontuka. KBanroBas ¢usuka, 11 kmace/ Mskumes I'.41., Cunsikos
A.3., O011eCTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

» duszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO6111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. A.IL. PeimkeBuy. COopHuk 3ama4 no gusuke. 10 — 11 knacc. — M.: [lpoda,
2006.

2. IIpumepHsbie mporpaMMsbl o yueOHbIM npeaMeraM. @uznka. 1011 kmaccsl.
—M.: IIpocBemienue, 2010. — 46¢. (CTanaapTsl BTOPOTO MOKOJIEHUS).

3. KonTtponbHO-u3MepuTenbHbie Matepuaisl. Pusuka: 10 knace/ Cocr.
H.N.30pun. -M.: BAKO, 2012. - 112c.

4. ®uzuka. COOpHUK onuMnUagHbIX 3aaa4. 8-11 knacc./ [lox pen.
JI,M.MomnacTteipckoro. — U3a. 2-e, ucnp. — Pocros-Ha-/{ony. Jlernon. —
M.2011. —224c.

5. b, A. Bopounnos-Benbsimunos, E. K. Ctpayt «Actponomusi», Ipoda,2003r.

6. H. U. l'onpadap6 «COopHUK BOITPOCOB | 3aj1a4 10 hu3uke», Bricimas
mkoJja, 1973 r.

7. J1. A. Kupuxk, YO. 1. Jlux «®Puzuka. COOpHHK 33JJaHUN U CAMOCTOSTEIbHBIX
pabot», Unekca, 2004.

8. JI. A. Kupuk «®uszuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U
KOHTpPOJIbHBIE paboTh», ['uMHazus, 2005 r.

9.JI. A. OpnoBa «HeTpaauiimoHHble YpPOKU, BHEYPOUHbIE MeponpusTus 7-11
knacce», BAKO, 2006 r.

10. A. E. Mapomn, E. A. Mapon «®u3zuka. Jlunakrnueckue marepuansl. 10



Kiacey, Jpoda, 2006 r.
11. B. A. Opnos, H. K. Xannanos «Tectsl o ¢usuke. Yposens B. Crangapt
2000», BepoymM, 2001 .
12. B. A. Opiios, H. K. XannanoB «EnuHbIi rocyiapcTBeHHbIN 3Kk3ameH 2002.
KonTposbHbie n3MepurenbubieMaTepuansl: @usuka.», [Ipocsemenue, 2003 r
13. A.N.by3nun «3agaun MOCKOBCKUX (H3UYECKUX oauMInamy, Hayka, 1988
14. JI. A. Kupuk, 1O. 1. Tuk, JI. 3. I'enaenmreitn «Pusuka 10.
MeTtoandeckue Matepuaisl», Minekca, 2004 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. O6pazoBarenpHbIi opTat «Perry EI'D» http://reshuege.ru

2. denepaabHBI HHCTUTYT MEAaroruaeckux u3mepenuit http://fipi.ru

3. Buptyanbnbiii penetuTop 1o gusrke. BUpTyanbHbIM TPEHUHT Pa3InYHOTO
YPOBHS CIIOKHOCTH TIO BCEM acleKTaM U3y4ueHus (PU3UKU B CpeTHEH IIKOJIE.

http://vschool.km.ru/repetitor.asp

4. Hayka u TexHUKa: 3JIeKTpoHHast oubnnoTeka. [logdbopka Hay4dHO-
HONYJISIPHBIX TyOsmKaiuit. http://www.n-t.org/

5. @enepanbHbIE TECTHI IO MeXaHUKe. TecThl 110 KWHEMATUKE, TMHAMUKE U
cratuke. Kaxapii tect coctout u3 40 Bonpocos. [IpenxycMoTpens! Tpu
pexuma paboThl C HUMU: 03HAKOMIIEHHE, CAMOKOHTPOJIb U OOyYEHHE.

6. http://rostest.runnet.ru/cgi-bin/topic.

7. AkTHBHas (pU3MKa: MporpaMMHOE oOecrieyeHue I MOAIEPKKA U3YUEHUS
LIKOJBHOTO Kypca pusuku. CBefeHus 0 pa3padoTKax U UX MpeIHA3HAYCHHUHU:
(dbopMHUpOBaHrE OCHOBHBIX TOHITHI, YMEHUN U HABBIKOB PEIICHUS
MIPOCTEHIINX 3a/1a4 MO (PU3UKE U AKTUBHOTO MCIIOIH30BAHUS UX B PA3TMUHbIX
cutyanusx. [Ipeacrasneno 6osee 6000 BapuaHTOB 3a/IaHU-CUTYAIUH,
KOTOPBIE MOKHO MCIOJIb30BaTh Ha YPOKE B BUJIE HEOOIBIITNX KOMITBIOTEPHBIX

dparmentos. http://www.cacedu.unibel.by/partner/bspu /

8. IHTepakTUBHBIN KaIbKYJIATOP U3MepeHuil. [lepeBos pa3anyHbIX eIUHHUIL
U3MEpPEHHUs U3 OJTHOM CHCTEMBI B Ipyryro. Bec u macca, 00beM U BMECTUMOCTS,
JUIMHA U PACCTOSIHUE, IIOIIA/lb, CKOPOCTb, JaBJICHUE, TEMIIEPATYpPa, YTI0Bas
Mepa, BpeMsi, DHEprus U paboTa, MOIIHOCTh, KOMITbIOTEPHBIE €AMHUIIBI.
http://www.convert-me.com/ru



