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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YPOBHE CpPEIHETO0 OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ipeAcTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYarOUIUXCA.
[Iporpamma mno ¢usuke ma€T NpeacTaBICHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameta « Pu3nka Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKd YriayOJa€HHOTO YpOBHS IO3BOJISIET PEATM30BATh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILMM, HAIIPABJICHO HA CO3/IaHHME YCIOBUHU IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4arolmumMcsi, KOTOpble HEOOXOAMMBI JJsl TPOJAOJDKEHUS oOpa3oBaHHs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpOBHE CpEAHEro ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaroIIuXCs, OCBOMBIINX
nporpamMmmy 1o (Gpu3rke Ha YpOBHE CpeAHEro o011ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no Gpu3rKe BKIIOYALT:

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

coJiep>kanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX ITPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTAaBIICT BO3MOXKHOCTH IS peaju3alliid  Pa3IUYHbIX METOJUYECKUX
MOJXO/IOB K TpPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEP KaHUS Kypca.

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



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbIN Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOW BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3MKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

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

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

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHHYECKOr0 JSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, OO MOCie MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHUYECKUX MPAKTUYECKUX PabdOT OCYLIECTBIIAETCSA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIENOBAaHUS 3aBUCUMOCTEN (DPM3MUYECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PM3NYECKON MOJEIIbIO, MO3BOJISIONINE IPUMEHATh U3yUCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPEICKA3aHUE NPOTEKAHUS (PUINUECKUX
SIBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTyally MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3UKM OODKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpynOBaHHE MJIS YYCHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

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

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

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

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

dbopMupoBaHre YMEHUI OOBSICHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUIECKHIX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA 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 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(GopMUpOBaHKE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JIIs1 OOBICHEHUS
Gu3nyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATUS MPAKTHUYECKUX DEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaiM3a M MHTEpOpeTanuud HHpopManuu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

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



B cootrBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO 0OIIEro
oOpa3oBanus otBoautcs 272 4daca: B 10 kimacce — 136 gacoB (4 yaca B Heenm0), B
11 xmacce —136 yacoB (4 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
MPAKTHYECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeNaeT BHIOOD
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. Hay4nblii MeTO NO3HAHUS TPUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslid MeTo ] MO3HAHUA U
METO/IbI UCCIIEI0BaHUS (PU3NUECKUX SIBIICHUM.

DOKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Mpupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (GU3NUECKUX SBICHUNA M TPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UcaIbHas )XKUAKOCTh, UJICAJIbHBIN T'a3, TOUYCUHBIN 3apsi).
['unote3a. PU3NYECKH 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenure cuiibl TOKa U HAMpsHKEHUS B [IEMU MOCTOSHHOTO TOKa MPY TOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

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

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.



Paguyc-BekTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaexropus.

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MIHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MAaTEPUATIBbHOM TOYKH OT BPEMEHU U UX
rpaduKu.

CBoOonHoe majieHue. YcKopeHue cBOOOAHOro majaeHus. JIBuKeHHe Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBoimHenHoe  nBuKeHWe. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKpPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocThb. Ilepmon m uvactora oOpaileHus.
[lenTpocTpeMuTenbHOEe (HOPMAIbHOE), KacaTebHOE (TaHMCHIMAIBLHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIBHON TOYKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBU>)KECHUE CHAPANIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE IIEPEIAYN, CKOPOCTHBIE
JTUQTHI.

Jlemoncmpayuu.

Mopens cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanys npenebHoro nepexoa 1 UsMepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJI30BAHUEM MEXaHHU3MOB.

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

HaGnrogenue aABMKeHUs Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHME TTyTEN, TPACKTOPUNA, CKOPOCTEN ABUKEHUS OJTHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LIEIBIO ONpPEAEICHUs MITHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.



W3mepenne  yckopeHuss  CBOOOJHOTO TaJICHAS (PEKOMEHI0BAaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

N3yuenue NBUKEHUS Tella, OpOIIEHHOTO TOPU3OHTANIBHO. [IpoBepKka runoressl
O TPSAMOM MPONMOPLHUOHAIBHON 3aBUCUMOCTH MEXIY AAJIbHOCTBIO TNOJIETA U
Ha4yaJbHON CKOPOCTBIO TEJIA.

N3ydyeHne IBHKEHHSI TeElla IO OKPYKHOCTH C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOJia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDHI).

Macca tena. Cuna. [IpuHIun cynepno3uimu Cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHON MaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO MIAHETHI U OT reorpaduueckoi mupoTsl. J|BUkeHre HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOpPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJIbKEHUS U CUJIa TPEHUS TTOKOS.
Koaddunment tpenust. Cuna cOnpoTUBICHUS MTPU ABUKEHUU TEja B dKUJKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. 'mapocratuueckoe napienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HaOnronenue nBHXKEHUS TEJl B MHEPIIUATIBHBIX U HEMHEPIIUATIbHBIX CUCTEMaxX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPIIMATIbHOW CUCTEMBbI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIONIEH MTPUIIOKEHHBIX K TE€TY CHII C TPOU3BEACHUEM
MACCHhI T€JIA Ha €r0 YCKOPEHUE B HHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

HN3mepenune mace o B3auMOICHCTBHIO.



HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI IIPH JBM)KEHHHM OpyCKa 10 HAaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUIOTE3bl O HE3aBUCUMOCTH BpPEMEHHM JBUXKEHHUS Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3yyeHue NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN depes
JETKU OJIOK.

N3mepenne koddduurenta TpeHus: Mo BEIMYMHE YIIIOBOTO KO3(QuireHTa
3aBucHMOCTH Frp(N).

HccnenoBanue NBHKEHHsI OpycKa IO HAKIOHHOM IUIOCKOCTH € NEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

M3yyeHue NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

VY cnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroiiunBoe, HeYyCTOHYNBOE, O€3pa3TMIHOC PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHILUTEWH,
CTPOUTEIbHBIA KpaH, PelIETYaThie KOHCTPYKLUU.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAAb OIOPBbI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L{eHTp macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema 0 JBUKEHNHU LIEHTpa Macc.

NMnynbe CUITbl M UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXPAHEHUS UMITYJIbCA.



PeakTnBHOE BMXEHUE.

MomMeHT umnynbca MaTepHalIbHOW TOYKM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCAa B IEHTPAJIBbHBIX MOJIAX.

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

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[loTeHIManbHBIE W HENOTCHUMAIbHBbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpyxuHbl. [loTeHIManbHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus rena
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mapa (BHYTpH W BHE mapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThbst KOCMUUYECKasE CKOPOCTb.

CBs13b pabOThI HEMMOTEHIUATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu i MACATBbHOM KUAKOCTH KAaK CJEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

N3mepeHne MOITHOCTH CHJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrUd NpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY IYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILTHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKJIOHHON
IIJIOCKOCTH.



Pasznen 3. MousekyisipHas pu3MKa 4 TEPMOIMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeEopUU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. [{ud¢ys3us. bpoyHoBckoe naBrkeHne. Xapakrep JBUKCHUS
Y B3aMMOJEHCTBMS YacTHIl BellecTBa. MoJAEIH CTPOECHMs ra3oB, JKUIAKOCTEH M
TBEPBIX T€JI U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl MoJekyn (aromoB). KonnuecTBo BemectBa. [locrossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temriepatyp Llenbcus.

Mopnenp uaealbHOIO ra3a B MOJEKYJSIPHO-KMHETHYECKOW TEOPUN: YaCTULIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. Ao6comoTHAs
TeMriepatypa (mkaia tremneparyp KenbBuna). 3akon JlanbroHa. M3omponeccel B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
O0apoMeTp, MoTy4eHHe HaHOMATEPUAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HltepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
1 dpoBoit 1aboparopun).

N3yyeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.



Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmonuHamMukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUr OJTHOATOMHOTO HJI€AbHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

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

Tennonepegaya  Kak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemoOThl mnpu Temionepenaye. I[lonsrtue o0
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss sHeprus. KolnuecTBO TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM DSHEPrUU TEPMOIMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY 17151 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AOCOJIFOTHAS TeMIlepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepesaTh TEIIOTY OT 00Jiee X0JIOHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX TPOIIECCOB.

[TpuHuMIb! HercTBud TertoBbiX MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C



MCIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3U DHEPTHUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue 1 KoHaeHcalus. Micnapenue u kuneHue. Y ieipHast TeraoTa
napooOpa3oBaHUsL.

HacblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH U JIaBJICHUS HACBIILIEHHOT'O Mapa OT TEMIEPATypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUSI OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KkpuctaiuioB. [lmaBieHne u Kpuctaimmszauus. YIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacmvpeHre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipusie siBnenus. J{aBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.



TernmoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenwne. Kunenne npy noHmKEHHOM J1aBJIICHUH.

M3MmepeHne Criibl MIOBEPXHOCTHOIO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CmauunBaHue.

Kanumisipasie aBiIeHuUsI.

Mopneny HEHBIOTOHOBCKOW KUJIKOCTH.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HccnenoBanye HarpeBaHus 1 IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEH.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MAapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W MHOJYIPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Mol (Kak OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU



OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH OSTHUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOEe COETUHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATopa.

3apsiKka U paspsaka KOHJIEHCATOpa YEpe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsKEHHOT0 KOHJEHCATOPpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHne npoTeKkaHusi TOKa B LIENH, COAEPKAIIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u DJ1C E.

3akon Oma 1Jid yyacTka IeMu.



DIEKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U IUIOMIAJM MOMNEPEYHOTO CEUEHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COIPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TTOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/y MOJFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LEIH.



HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAS
MIPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUeCKUid TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CAMOCTOSITENBHOTO pa3psana. Monuus. [Ina3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUECKOE IMPUMEHEHUE: Tra3opa3psiaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TpaH3UCTOP, (POTOAUO, CBETOUO, TAIbBAHUKA, pAPUHUPOBAHUE MEIH, BBITUIABKA
ATIOMUHUS, DJIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii pa3psa U NpOBOJIMMOCTb BO3yXa.

CpaBHeHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepeHue 3apsiaa OJJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUSI ~ TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil MPaKTUKYM.

CriocoOb1 u3MepeHus: PU3NUECKUX BEIMYUH C UCTIOIb30BaHUEM aHATIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).



MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yray0iaéHHoro yposss B 10 kimacce ocyniecTBisercs
C Y4ETOM COAEPKATEJIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMAaTHKW,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemmnule nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHOZ20
no3HaHuA: SIBICHUE, HaY4YHBIA (hakT, TUIIOTe3a, (PU3MYecKas BEIWYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHWE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoiicTBa. TpuroHoMmerpuyeckue QyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO.
BeKkTOopsl 1 X MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW Mpupoae, Aupdys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKaroUlel cpenbl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KATWJUISIPHBIC SIBICHUS B IPUPOJE,
AIIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumusa: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, IIOJy4YeHHME HAaHOMATepHUasoB, TEILUIOBBIE CBOWCTBA
TBEPABIX TEJN, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAILIBI, JIEKTPUUYECKAE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMAIUA, TAJIbBAHHUKA, DJIEKTPOHHAA
MUKPOCKOTIUS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
YYET CYXOrO M IKUAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUH
(KpOHIUTENH, pemeéTyarble KOHCTPYKIUHU), UCIOIb30BAHUE 3aKOHOB COXPaHEHHS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), JABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHHSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3aIMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noane.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cynepno3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIIMH.



MarauTHoe 1moJie IpOBOAHUKA C TOKOM (IPSMOI0 NPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBIeHUE U MOJYJIb. J[BH>KEHHE 3apsKEHHONW YaCTHULBI
B OJIHOPOJHOM MarHuTHoM nosie. Pabora cuiel Jlopenna.

MaruauTHoe nose B Bemectse. DeppoMarHeTuky, napa- U 1naMarHeTUKH.

TexHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: MNPUMEHEHHE
ITOCTOSIHHBIX MarHuToB, AJIEKTPOMArHUTOB, TeCTep-MyJIbTUMETP,
AJIEKTPOIBUraTeNb SIKOOU, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTHUL.

Jemoncmpayuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa nMHUI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHHUKA, KATYIIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

Habmtoienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMD NENCTBUSA AIIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (eppOMarHeTUKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
uHaykunu. OJIC mHAayknuu. 3akoH dieKTpoMarHuTHoM wuHaykuun Oapanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

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

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENMH IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIMOHHAS
MeYb, COJICHOU]I, 3alUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUA B MATHUTHOM MOJIE
3emin.

Jemoncmpayuu.

HaGmronenue siBjieHus 3JIeKTPOMArHUTHOM WHTYKITUH.

UccnenoBanne 3aBucumMoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHrE CAaMOMHTYKIIMH.

UccnenoBanne 3aBucuMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IICIIH.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, npaKMuUKyMm.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cuctema. CBOOOIHBIC KOJIcOaHMS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMMcaHHue (3aKOH COXPAHCHHUS MEXaHWYECKOW 3HepruM). BriBoja
JTUHAMHYECKOT'0 ONMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 UX DHEPreTHYECKOrO M
KHHEMAaTHYECKOTO OIUCAHUS.

Ammuutyna u (dasza kojebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJICOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOoro MmasTHHKa. Ilepros CBOOOMHBIX KOJEOAHUN MPY>KUHHOTO
MasiTHHKA.

[Tonsarue o 3aTyxawmux kKojaedanusx. BeiHyX/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBad. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOW.
ABTOKOJICOaHNS.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Kaydelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch Ko0j1e0aTeIbHOTO IBHKCHHS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyxaromux KoJieOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne koyieOaHMM Tpy3a Ha MAaCCHBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHUs PHEPTUH MPU KOJICOAHUSAX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/BECE.

N3yyeHue nBUKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXaOMIMX KOJIeOaHM.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii KOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxneHHbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconIanbHbIi NIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTylika
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOsICHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKME PHUCKM TMpU TMPOU3BOACTBE 3JeKTpodHepruu. KymbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.



['enepaTop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 35IeKTPOMAarHuTHOTO TeHEPATOPA.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, KaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNHA NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnoOCIEOBATEIBHOM COECAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

YcTpoicTBO 1 PUHIMI ASHCTBUS TpaHCchopMaTopa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Nzyuenue tparnchopmaropa.

HccenmenoBanne NMEpeMEHHOTO TOKA 4epe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabntoieHue 31eKTpOMarHuTHOTO PE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

Mexanndeckue BOJIHBL, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacCHpOCTPAHEHHMS W JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeIoMIIeHHE, MUHTepPEpeHLUs U
nudpakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolCcTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPAXXEHHUE,  MNPEJIOMIICHHUE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

TexHuyeckue yCTpPOWCTBA M IPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpakeHus: U MpeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.



AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIINs.

Oo6napyxeHue nHPPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUEHHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPH [IEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTHYECKUX CPEN.

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

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

Cobupatouiye 1 paccenBarolue JMH3bl. ToHKas auH3a. DOKyCcHOE pacCTOsHUE
Y ONTHYECKAsl CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEALIEro JHWH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpArOIUX U PACCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpaknus cBera. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIPH  TAJ€HAM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOILIECChl: OYKH, JIyTa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIieHUs CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4Yepe3 IJIOCKOMapalieNbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

Hab6mronenue nudpakxium ceera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenne nudpakiinOHHOTO CIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipu3anuu cBeTa.

[IpumeHeHne noIApOUI0B JJIsl U3YUYCHHS] MEXaHUYECKUX HaIPSKECHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenue nokazaress npesioMJIeHUs CTEKIIa.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIii CBETA.

N3yuyenue nonspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yuenne nHTEpPEPEHIINH JIa3ePHOTO U3ITyUYCHUS HA IBYX MIETIAX.

HaOmronenue nucnepcum.

Hab6nronenue u uccnenoBanue AUGPaKIIMOHHOTO CIIEKTPA.

N3mepeHnune 1rHbI CBETOBOM BOJIHBI.

[Tomy4yenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUPPAKIIMOHHOM
PELIETKH.



Pasnen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuLIBI N(PUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPHUH OTHOCUTEIIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUS
MTOKOS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHne UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii oyaausm.

PaBHOBEeCHOE TEIIOBOE M3JIydYeHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHUe
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactull. Bonuel ne bpoiuts. [InuHa BosiHbL 1e bpoins u
pasMepbl 00JacTH JIOKaIW3aluu ABWXKYylIelcsa yactuubl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHL: CIIEKTPOMETD,
¢doTosneMEeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Jemoncmpayuu.

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

HccnenoBaHre  3aBUCUMOCTH  CONPOTHBIIEHHMS — MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauop.

Conneunas Oarapest.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Hccnenosanue poropesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. Qusuka amoma.

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

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MpU MEPEXOE aTOMa C
OJIHOTO YPOBHS 3HEPTUHU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIONIUX YACTHL.

Omnpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

Hab6nronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxpens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledext maccol sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICOTOHHI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CrtaHaapTHou Mojenu. TéMHas matepus U TEMHas
DHEPIUsl.



EnuncTBO pu3nyeckoil KapTHHBI MUDPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE IIPOLIECCHI: TO3UMETP, KaMepa
BunbcoHa, siiepHblil peakTop, TEPMOSIEPHBIN peakTop, aToMHas 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

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

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pasznen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3HKH.

Otansl pa3BUTHS acTpoHOMUU. [IpUKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuHu. [IpuMEHHUMOCTH 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccieoBaHul. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJMOTENIECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHUS.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBUYKEHUE.

ConHeyHas cucrema.

Connue. CosnHeyHast akTUBHOCTb. VicTrounnk sHeprun CosHUA U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIeKTpaJIbHBIN KIIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3B€31. COBpEMEHHBIE NPEJCTABICHUSA O MPOUCXOXKACHUM U 3Boatounu CosHoa u
3BE3/1. DTallbl )KU3HU 3BE3].

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPBI B SApaX
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ma. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

Habmronenust 38€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIB30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONpeieTIeHUs MOJO0KEHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aMsi (CEeBEpHOro MOJIyIIapHusi U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Pu3nyecKuil MPaKTUKYM.



Crioco6b1 m3mMepeHust PU3NIECKUX BETMYHH C UCTIOIh30BAHUEM aHAJIOTOBBIX H
IU(QPOBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpaHui] MOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bU3MYEeCKUX BETWYHMH, TPOBEpKAa MPEMIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
OMMMCAHHBIX B  TEMATHYECKUX  pasfenax «YUCHHYECKHA  IKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

O6001maronee NOBTOPEHUE.

OO6o0011IeHne U cucTeMaTH3alus CoJiep KaHusl pa3zeioB Kypca «MexaHukay,
«MomnexymnsipHast (pU3MKa U TEPMOJUHAMUKAY, « DNEKTpoAnHaAMUKay, «Konebanus u
BOTHBI», «OCHOBBI CHEIUATBHOW TEOPHH OTHOCHTEIBHOCTHY», «KBaHTOBas
busnka», « DIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COI[MATILHOM M 3TUUYECKOU cepax NeaTeIbHOCTH YeJI0BeKa, POJib U MeCTO (DU3UKH U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
bu3nueckoit Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHUIMA
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 00IEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUA O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue xkypca pusuku yray0néHHOro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C y4€TOM COJep>KaTeIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBIICHWE, HAy4YHBIA (DAKT, TUIoTe3a, (hU3MYEcKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast 1adbopaTopusl.

Mamemamuka: penicHUE CHCTEMBl YpPaBHCHHH. TpPUTOHOMETPHUYECKHE
GyHKIUA: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXIECTBO. BEKTOpHI W WX TMPOEKIIMU HAa OCH KOOPJWHAT, CIOKCHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHLHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonozus: >nekTpuyeckue SBICHUS B JKMBOW MpUpoOJe, KoJieOaTeIbHBIC
JMBIDKEHUS B JKHBOW TIPUPOJE, DKOJOTUYECKHE PHUCKH TIPH IPOU3BOJICTBE
AJIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIONMIEH  Cpejpl,
yJIBTPA3BYKOBAasi JMATHOCTUKA B MEIUIIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
pUpoJe.



Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAILIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTANTNIECKON PEIIETKH, CIICKTPATbHBINA aHAIIN3.

I'eocpagpua: marHuTHbIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJABUTATEND SIKOOH, T€HEepaTop MEPEMEHHOr0 TOKAa, MHAYKUMOHHAs I€Yb,
JMHUW 3JIEKTpoIepeaad, 3JIEKTPOABUTaTeNlb, pasap, PaIuONpPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CyTHUKOBBIC
MPUEMHHKH, JICPHAsA SHEPreTUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIETI'O ObPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHHUsI yueOHOro mnpenmera «Du3MKa» HTOIKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro 0OIlecTBa, paclIMpEHUE KU3HEHHOIO OIbITa M OIbITa
NEATEIBHOCTH B TPOLIECCE pPEANM3aUUA OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e CchHOPMUPOBAHHOCTh I'PAXKIAHCKON MO3UIIMHK OOYYarOlIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAUIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTh BECTHM COBMECTHYIO [IESITEIBHOCTh B HWHTEpPECax TPaXAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONM OpPTaHU3AIlNY;

e YMEHHE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMUA HUHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIUSIMHA U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

MAaTPUOTUYECKOTO BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;

e I1ICHHOCTHOE OTHOLICHUWE K TOCYIJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIICHWBATH CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DCTETHUYECKOE OTHOILICHUE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOrO TBOPYECTBA,
puUCyIero pu3nyeckoi Hayke.

TPYAOBOT0 BOCIIMTAHMS:

e HMHTEpPEC K pa3IMuHbIM cepam mpodhecCUOHATIBLHON EATeIbHOCTH, B TOM YUCIIC
CBSI3aHHBIM C (PU3UKOW W TEXHHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynyiiel mpoecCuu 1 pean30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TTAHBI;



TOTOBHOCTh M CITOCOOHOCTH K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH
(U3KMKK Ha IPOTSKCHUH BCEH KU3HU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJNbTYpPhl, OCO3HAaHUE TJIOOAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBIICHUE JIECTBUM B OKPYXKAIOUIECH CPEAE HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE OMbITA IEITENBHOCTH SKOJIOTHUECKON HAIPABICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (QU3HKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(OPMUPOBAHHOCTh MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HAHHUE EHHOCTH HAyYHOH EATEIbHOCTH, TOTOBHOCTb B IIPOLECCE U3YUEHUS
(U3MKK OCYIIECTBIISITh MPOEKTHYIO U HCCIEI0BATENIbCKYIO JESATEIBHOCTD
WHJYBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIEC YHHBEPCAJbHBbIE YUeOHbIE e CTBUS
Ba3oBble Jiornueckue AeiicTBHA:

CaMOCTOATENbHO  (QOpPMYIUpOBaTh M aKTyaJlUM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JEATEIBHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUU HX
JNOCTHKEHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M TIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3UUECKUX
SBJICHUSAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEMbl C YYETOM aHaiu3a HMEIOLIUXCS
MAaTEpHUAIBHBIX 1 HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM AESATEIBHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PaOOTY B YCIOBUSX PEaIbHOI0, BAPTYAIbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMO/JICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciiegoBareLCKHe 1eCTBUSA:

BJIa/IETh HAyYHOM TEPMHUHOJOTHEH, KIIIOUEBBIMH TMOHATUSMH U METOIaMH
(du3nuecKoil HayKu;
BJIaJIeTh HABBIKAMH Y4eOHO-HCCIIEA0BATEIBCKON U TIPOSKTHOW JMESATEIHHOCTH B
o0jacTu PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3HMUECKOTO COACPKAHUSI, TPUMEHEHUIO PA3IUYHBIX
METOJIOB MO3HAHUS;



BIQJIETh BUJAMH JIEATEIBHOCTH 1O TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllNY, TPEeoOpPa30BAaHUI0O U NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE NP CO3JaHUH YI€OHBIX IPOEKTOB B 001acTH (DU3UKH;
BBISBIISITh NIPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTyalIM3HpOBaTh 3ajaudy,
BBIJIBUTATh TUMOTE3y €€ pEelIeHUs, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMEeTPhbl U KPUTEPUU PEILICHUS;
aHAJIM3UPOBATH MOJYUYEHHBIC B XOJI€ PEIICHUS 3aJja4l PE3YIbTaThl, KPUTUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;
CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3agaud B 0Opa3oBaTEIbHON
AESITeILHOCTH, B TOM YUCIIE IPU U3yYCHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HAaHUS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KHU3HEACSTEIbHOCTY;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJIEH, TIPEIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 337a49H, JOMYCKAIONINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABBIKAMHU MOJy4YeHUs HHOOpMaluu (HU3NUECKOrOo COACpKaHUS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIIATH MOWCK, aHAJHU3,
CHUCTEMAaTH3AIMIO0 U WHTEPIIPETAIINI0 HHPOPMAIIMK PA3THYHBIX BUJIOB B (HOPM
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

WCII0JIb30BaTh CPe/ICTBA MH()OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUI
B PCIICHUH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTaHU3AIIMOHHBIX 3a7a4 C
coOJifoicHueM TpeOOBaHUN HIPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHHBI,
pecypcocOepekeHus, TPaBOBBIX U ITHYECCKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B PA3IMUHBIX (hopMaTax ¢ yuéToM
Ha3HauYCHUsST WHQPOPMAIMK W TICJICBOW ayJUTOPWUH, BBIOMpPAs ONTHUMAIBHYIO
(dbopMy TIpeICTaBIICHUS U BU3yaJIU3aIiH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE Yy4eOHbIE 1eHCTBUSA:

OCYIIECTBIISITH OOIICHUE HA YpOKax (PM3HKH M BO BHEYPOUHOU JIECATEIHHOCTH,
pacro3HaBaTh MPEANOCHITKA KOHQIUKTHBIX CUTYAIlMi U CMATYATh KOH(IHKTHL;
pa3BéPHYTO M JIOTUYHO H3jIaraTh CBOK TOYKY 3PEHHS C HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJIh30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIAWBUIYyaIbHON
paboTHI;

BBIOMpATh TEMATHKy W METOJBl COBMECTHBIX JCHCTBHHA C YYETOM OOIIHX
UHTEPECOB M BO3MOKHOCTEH Ka)kJIOTO YjIeHA KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JACHUCTBUSA MO €€ NOCTMIKEHUIO: COCTaBJIATH IUIAH JCHUCTBU,
pacupenensaTb poiau ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOU paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHUKAa KOMaHJbl B OOIIUIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IIPOEKTHI, OLEHUWBATh MAECHU C IIO3WIMH HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B  PAa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerJIHTHBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI
CaMoopraHn3aunﬂ:

CaMOCTOSITENIbHO OCYILIECTBJISTh I[O3HABATEIBHYIO JEATEIBHOCTh B 00JACTH
GU3NKKM W aCTPOHOMUH, BBISBISTH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSATENIbHO COCTABIIATh IUIAH PEIICHHS paCYETHBIX M KAUECTBEHHBIX 3a]1a4,
IJIaH BBINOJHEHUS MPAKTHYECKOW PabOThl ¢ YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTEHUI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHHT;
JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpoBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO dPYAUIIMHA B 00J1aCTH (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOMOHAJIbHBIN HHTEJJIEKT:

JABaThb OLIEHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTHUBBI B IEATEIIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh HaBbIKAMU [MO3HABATENIBHON pe(IIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUI U MBICITUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pedyieKCUU 71l OLUEHKH CUTYyallud, BbIOOpa BEPHOIO
peleHus;

YMEThb OLICHUBATh PUCKM M CBOCBPEMEHHO IIPUHMMATh pELIEHHs 110 HX
CHIKEHHUIO;

OPUHUMATh MOTHMBBI M apryMEHThl JPYTMX TPU aHAJIW3€ PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M apryMEHTBl JAPYI'MX [PU aHAIW3E€ pPE3yJIbTaTOB
NEATEIIbHOCTH;



MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nporecce nocTikeHNs TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI O (PU3HKE
Ui ypOBHSI CpeIHEero oOIero oOpa3oBaHHs y OOYYarOMIMXCS COBEPIICHCTBYETCS
SMOLIMOHAJIbHBII UHTEIUIEKT, IPEANOJIaralomuil COpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIMOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BHJIETh HANpaBlIEHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, yMEHUE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHC K
HMOILMOHATBHBIM U3MEHEHUSM U MIPOSIBISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHE K JOCTHKEHHUIO LIETH U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH, UCXOMAS M3 CBOHMX
BO3MO>KHOCTEH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh MOLMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBATH €T0 TPU OCYIIECTBICHUHU OOINEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCThH BBHICTPAaNBaTh OTHOLICHHUS C
APYTUMHU JHOABMU, 3a00TUTHCA, IPOSABIISATh HHTEPEC U pa3peliaTh KOH(IIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K koniy oOyuenust B 10 knacce npelIMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKKU B AKOHOMUYECKOM, TEXHOIOTHYECKOM, IKOJIOTHUYECKOM,
COLIMAIIBHOM M A3THUYECKOM cdepax NeqaTebHOCTH YEeJIOBEKa, pOJib U MECTO
(GU3UKM B COBPEMEHHOM Hay4YHOW KapTUHE MHUpA, 3HAYCHUE OIUCATEIIbHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIBHOM U  TMPOTHOCTUYECKON  (yHKIIHI
bu3HUecKoil TEOPUN — MEXAHUKH, MOJICKYJIIPHON (DU3UKU U TEPMOIAUHAMUKH,
posib Quznueckor Teopuu B (HOPMUPOBAHUU MPEIACTABICHUN O (HU3NUYECKOM
KapTUHE MUPAa;

pazinyath yCJIOBHUS MPUMEHUMOCTH MOJEiel (PU3NMUECKUX TeJl U MPOIECCOB
(sBNEHUI): WHEpIMAIbHAS CcUCTeMa OTc4Y€éTa, abCOTIOTHO TBEPIOE TEIIO,
MaTepHalibHasi TOYKAa, PABHOYCKOPEHHOE JBWKEHHE, CBOOOJIHOE TMaJieHue,
abcoytoTHO  yripyras  jnedopmariusi, aOCOMIOTHO yOopyroe ©u aOCOJIOTHO
HEYIpyroe CTOJKHOBEHUs, MOJEIM rasza, »JKUJIKOCTH U  TBEPJIOIo
(KpUCTAIIMYECKOr0) Tela, WIACadbHbIA ra3, TOYEUHBIM 3apsii, OJHOPOJHOE
ANEKTPUUECKOE TOJIE;



pa3ianyaTh ycIoBUS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB,
MOHMMATh BCEOOIIUU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYCHHOCTh
WCIIOJIb30BaHNUs YaCTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBACHITH MEXAaHUYECKHE MPOLIECCHl U SIBICHUS, UCTIONb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCUTEIIbHOCTh MEXaHUYECKOTO
ABWOKEHUS,  (HOpMysnbl ~ KUHEMaTUKAd  PaBHOYCKOPEHHOTO  JIBIKEHUS,
npeoOpa3zoBanusa ["anunes it CKOPOCTH U NEepeMeNIeHus], 3akoHbl HproToHa,
NPUHLUI OTHOCUTEIIBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOIO TITOTEHHS, 3aKOHBI
COXpaHEHUsI MMIYJbCa U MEXAHMYECKOW DHEPruH, CBA3b PabOThI CHIBI C
U3MEHEHHEM MEXaHUYECKOM SHEPTUH, YCIOBHS paBHOBECHUS TBEPIOTO TeNa), IpU
ATOM HCIIOJIB30BaTh MATEMATUYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBATh YCIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: IMpeoOpa3oBaHuii [ ammies, BToporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBaTh M OOBSCHATH TEIJIOBBIE MPOLECCHl M SBJICHUS, HCHOJIb3YS
ocHOBHble ToNOkeHHsT MKT ©  3aKkOHBI MOJIEKYJSIPHOHM  (U3HKU H
TEPMOJMHAMUKH (CBS3b JABJICHUS HACATBHOIO Ira3a co CpeHENd KUHETUYECKON
DHEPIrUeH TEIUIOBOIO [JBWKEHHS W KOHLEHTpAalUedl €ero MOJEKyJd, CBS3b
TEMIIEPATYphbl BEIIECTBA CO CpEeOHEH KUHETHMYECKOM JHEPrued TEeIIOBOIO
JIBWKECHUS €r0 YACTHUL, CBSA3b NABJICHUS HACATBHOTO Ta3a ¢ KOHLEHTpPALMEN
MOJIEKYJI B €T0 TeMIepaTypou, ypaBHeHue MenaeneeBa—KnaneripoHa, nepBoiit
3aKOH TE€PMOJMHAMHKH, 3aKOH COXPAHEHUsS 3HEPIMHU B TEIUIOBBIX IIPOLECCAX),
OpU 3TOM HCIIOJIB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knanernpona;
aHAJIM3UPOBATh U OOBSCHATH SJEKTPUUYECKUE SIBICHHS, UCIOJIb3Ys] OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI JIEKTPOJIUHAMUKHU (3aKOH COXPAHEHMS DJIEKTPUUYECKOIO
3apsana, 3akoH KyioHa, HOTeHIMaIIBHOCTB 3JIEKTPOCTATHYECKOTO MTOJISL, IPUHIIMIT
CYNEpIO3ULIMA  3JIEKTPUYECKUX MOJEeH, MNpHU OSTOM YKas3plBas YCIOBUSA
MIPUMEHUMOCTH 3akoHa KyJioHa, a Takke NpakTUYECKU Ba)KHBIE COOTHOLIEHUS:
3akoHbl OMa U y4acTKa HENH U Uil 3aMKHYTOW 3JIEKTPUYECKOM LIETH, 3aKOH
Jlxoyns—Jlenua, mpaBuiia Kupxroda, 3akonsr @apajes AJist 2JIEKTPOIIn3a);
ONMHUCHIBaTh (U3MUECKHE TMPOIECCHl U SIBICHUSA, MWCIONb3YysSd BEIMYUHBL:
IIEPEMEILEHUE, CKOPOCThb, YCKOPEHME, MUMIIYJIbC TEJla U CUCTEMBI TEN, CHUIIA,
MOMEHT CWJIBI, JABJICHHWE, MOTEHIMAIbHAS JHEPrUs, KUHETHYECKas JHEPIus,
MEeXaHU4ecKasi SHEpTusl, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIa
TSKECTH, CHJIa YIIPYTOCTH, CUJla TPEHUS, MOLTHOCTb, SHEPTUSI B3aUMOEHCTBUS
Tena ¢ 3eMnéit BONMM3M e€ TMOBEPXHOCTH, DHEPIHs YHpyrou aedopmanuu
NPYXKHUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIIOTHAs TemrepaTypa Tena, paboTta B
TEPMOJIMHAMUKE, BHYTPEHHSS SHEPTUSI UJI€aTbHOTO OJJHOATOMHOT'O Ta3a, paboTa



WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIIAXHOCTHh Bo3ayxa, KIIJ waeanpHOrO
TEIJIOBOTO JIBUTATENS; 3JIEKTPUUYECKOE TOJIE, HAMPSIKEHHOCTh JIEKTPHUECKOrO
MOJIsI, HANpsHDKEHHOCTh MMOJISI TOYEYHOTO 3apsja WM 3apsDKEHHOro mapa B
BAKyyM€ U B AUAJIEKTPUKE, MOTECHIHAN AJIEKTPOCTATUYECKOTO MOJIA, PA3HOCTh
NOTEHIMAJIOB, 3JICKTPOJIBWXKYILAsl CHJIAa, CHJIa TOKA, HAINPSKEHUE, MOLIHOCTh
TOKa, DJIEKTpUYECKAass EMKOCTh IUIOCKOrO KOHJIEHCATOpa, CONPOTUBIIECHUE
y4yacTKa Lend ¢ M[OCIEAOBAaTebHBIM M MapajuIeIbHbIM  COEAMHEHUEM
PE3UCTOPOB, SHEPIUS ANEKTPUUECKOTO TOJII KOHAEHCATOPA;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUs (U3MUECKUX SIBICHUN: MEXaHHYECKOe
IBW)KEHHUE, TEIJIOBOE IBWKEHHE YaCTHUIl BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOe ABWkeHHE, Mupdy3us, ucmapeHue, KUMEHHUE W KOHJEHCAIHs,
IJIaBJIEHUE U KPUCTAUIA3ALMs, HAIPABJICHHOCTh TEIUIONEPEAAUH, JEKTPU3ALIUS
TEJ, SKBUIIOTECHIIUAIIBHOCTD ITOBEPXHOCTH 3aPSYKEHHOTO IIPOBOIHUKA,
IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIUYUHBI OT
IpYroil C HCIOJb30BAHUEM NPSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJIE TPAPUKOB C YUETOM aOCOJIOTHBIX MMOTPEIIHOCTEN U3MEpPEHUH,
JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEAOBAHNUS,

IPOBOJUTH KOCBEHHBIE U3MEpPEHUST (PU3MUECKUX BEITUYHH, [P 3TOM BbIOMpATH
ONTHUMAJIbHBIA METOJI M3MEPEHHUsI, OLEHUBATh A0COJIIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJUTH OMNBITEI II0 IPOBEPKE NPEJIOKEHHON THIIOTE3Bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTESHI;
cobJirofaTh MpaBWiia 0E30MacHOr0 TpyJa MpU TMPOBEIECHUM HCCIICIOBAHUN B
paMKax y4eOHOI0 S3KCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIE0BATENBCKON U
IPOEKTHOW JEATEIBHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

peuiath pacu€THhIE 3a/1a4d C SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (DU3nuecKoit
MOJIEJIbIO: HA OCHOBAaHUHU aHaJIM3a YCJIOBHUS OOOCHOBBIBATH BHIOOD (puzmyeckoit
MOJEJIA, OTBEYarlleld TpeOOBaHUAM 3aJa4y, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpPUl MpU HUCHOJIb30BaHUU
MaTeMaTUYECKHX METOAO0B PEUICHHUS 3a/1a4, IPOBOJIUTH PACUETHI HA OCHOBAHUU
UMEIOIIUXCS TAaHHBIX, aHAJM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHus ¢ Y4ETOM MOJTYyUYEHHBIX PE3YJIbTATOB;

peraTh KauyeCTBEHHBIE 3a/lauu, TpeOyrolue MPUMEHEHUs 3HAHUN U3 pa3HBIX
paszenoB Kypca (GU3WKH, a TAaK)KE€ MHTETPAIMN 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOIO  LHMKJA:  BBICTPAWBATh  JIOTMYECKYH)  LEMOYKY



paccyXJAeHU C ONIOPON Ha U3YUECHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUIS;

MCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS NIl OOBSICHEHHUS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEpPUTEIbHBIX  MPUOOPOB,  TEXHUUECKUX  YCTPOWCTB  H
TEXHOJIOTUYECKHUX MPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

aHAJIM3UPOBaTh W OILICHUBATh IOCIEJICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
NESTEILHOCTH YENIOBEKA, CBA3AaHHOU C (PM3MYECKUMHU MPOIECCaMU, C MO3UIUI
JKOJOTMYECKOM  O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOIOINOIb30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAHUH JOCTUKEHUN HAYKH
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIETo pa3BUTHUS YEJIOBEUYECKOTI0 OOLIECTBA;
OPUMEHSTh pPa3IUYHble CHOCOOBI paboThl ¢ HHpOpMAIMEH (PU3NUECKOrO
CoJiep KaHMsl C UCTIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT UM,
IIpM 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH()OPMAI[MOHHBIE TEXHOJIOTMH IS
MOMCKa, NEepepadOTKM M MNPEIbSBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHON
UH(pOpMaIUH, CTPYKTYPUPOBAHUS U HHTEPIPETALMU UH(DOPMALIMU, TTIOITY4EHHON
U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATh IOJIy4aeMyO
MH(}OpMAIMI0O U OLEHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCA
3HAHM, TaK 1 HA OCHOBE aHAJIN3a UCTOYHMKA HH(POPMALINH;

IPOSIBISATh OPraHU3AllMOHHBIE U TO3HABATENIbHbIE YMEHHUS CaMOCTOSITEIBHOIO
IpUOOpETEHHs] HOBBIX 3HAHUI B IIPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTatb B TIpyINNE€ C HCIOJHEHUEM paA3JIMYHBIX COLMAIBHBIX pOJEi,
IJIaHUPOBATH PabOTy TPYIIIbI, PALUOHAIBHO PACHPEACNATh JEATEIbHOCTh B
HECTaHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJA0ro W3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALMIO K Oyaymied mnpodecCHOHaIbHOM IeATENbHOCTH IO
CHEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.

K xonmy obyuenust B 11 knacce npeIMeTHbIE Pe3ybTaThl Ha YriayOJEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MMOHUMATh POJIb (DM3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYSCKOM, COIMAIbLHON U
ATUYECKON cdepax AesITeNbHOCTH 4YEJNOBEeKa, POJb U MECTO (PU3UKU B
COBPEMEHHOW HAay4YHOW KapTUHE MHpPA, POJIb ACTPOHOMHUU B NPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa W JAJIBHEWIIEM HAay4YHO-TEXHUYECKOM DPa3BUTHH,
3HAUYCHHUE  OIHUCATEIbHOW, CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIBHOU W
MPOTHOCTUYECKOW (PYHKIUN (U3HYECKOM TEOpHH — DJIEKTPOJWHAMHUKH,
CHeuaIbHOU TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOM (DPM3UKHU, PO (PU3UUECKOM



TEOpUHU B (POPMHUPOBAHUU MPECTABICHUNA O (PU3NUECKON KapTUHE MUPA, MECTO
¢usznyeckoil KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJICTABICHUIN O IPUPOE;

pasznuyaTh YCJIOBHSI MPUMEHUMOCTH Mojelied (U3MUEeCKUX TeJl U IMPOIECCOB
(siBJIEHUI): OJTHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJId,
rapMOHUYECKHE  KOJeOaHUs, MaTeMAaTHYeCKUMd  MAATHUK,  HJCAIbHBIN
MPY>KAHHBIA MasTHUK, TaPMOHHYECKHE BOJHBI, UACATBHBIA KOJICOATEITHHBIN
KOHTYp, TOHKas JIMH3a, MOJIEJe aToMa, aTOMHOTO siipa U KBAaHTOBOW MOJENU
CBETA;

pasnuyaTh yCcJIOBUA (TpaHUIlbl, 00IaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATh BCEOOIIU XapakTep (yHIaMEHTATbHBIX 3aKOHOB M OIPaHUYCHHOCTh
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSCHATH JJIEKTPOMArHUTHBIE TIPOIECCHl U SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI AJIEKTPOAUHAMUKU U CIIEHUATIBHON
TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHMs AJIEKTPHUUECKOro 3apsja, cuia
Awmrepa, ciiia JIopeHiia, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, paBuiio JleHna,
cB3b DJIC caMOMHAYKIHMU B 3JEMEHTE SJICKTPUUYECKOM ILIEMU CO CKOPOCTHIO
U3MEHEHHUSI CUJIbl TOKA, IMOCTYJAThl CHEUUAIbHOM TEOPUU OTHOCUTEIBbHOCTHU
OliHIITelHHA);

aHAJIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLECCHl WU SIBIEHUSA, HCHOJb3YS
MOJIOKEHUSI KBAHTOBOM (pu3MKU (ypaBHeHuEe OWHIITEHA Ui PororddekTa,
NepBbIi W BTOPOMl  moCTyJlatel  bopa, OpUHUOUI —~ COOTHOIICHUS
HeomnpenenéHHocte ['eitzenOepra, 3akOoHBI COXpaHEHHsS 3apsjoBOro U
MacCOBOTO YHCENI U DHEPrUU B SAEPHBIX PEAKIUAX, 3aKOH PATUOAKTHBHOIO
pacrana);

OMUCBHIBATh (PU3NUECKUE TIPOLIECChl U SBJICHUS, MCIOJB3YSl BEIUYUHBL:
HaIpPsHKEHHOCTD AJIEKTPUUECKOTO TOJISI, MOTEHIINA 3JEKTPOCTATUYECKOT0 OIS,
Pa3HOCTh MOTEHIUAIOB, AIEKTPOABUKYIIAs CUJIa, UHAYKIUS MATHUTHOTO TIOJIS,
MarHUTHBIA TOTOK, CUja AMIiepa, WHIYKTUBHOCTb, JICKTPOJABUXKYIIAS CHUJa
CAMOWHIYKIIMM, DSHEPrus MArHUTHOTO TIOJii TPOBOJAHUKA C  TOKOM,
PENSTUBUCTCKUM HMMITYJIbC, TOJHAs DHEPrusi, HHEPrusi MOKOS CBOOOIHOMN
YaCTHI[bI, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsll s/ipa, YHEPTHUs
CBSI3U SI7IPA;

O0OBACHATH 0COOEHHOCTH MPOTEKAHUS (PUINYECKUX SIBICHH: 3JIEKTPOMArHUTHAS
WHIYKIMS, CAaMOUHIYKIIUSI, pPE30HAHC, HUHTEep(epeHIrs BOIH, Audpakius,
JUCTIEPCHs], TIOJTHOE€ BHYTPEHHEE OTpakeHHe, (OTOINEKTpUUYeCKUid 3PdeKT
(botorddexr), ampda- u Oera-pacmagbl suep, TaMma-w3IydeHUE Saep,
(du3HUecKre MPUHIIUITBI CIEKTPATIBLHOTO aHAIW3a U pa0dOTHI JIa3epa;



ONpEeNEIIATh HANPABJICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH HM300paKEHUE, CO3JaBAEMOE IJIOCKUM 3€pKajioM, TOHKOW JIMH30#, U
PacCUUTHIBATH €70 XapaKTEPUCTHUKU;

IPUMEHSTh OCHOBOITOJIATAIOIINE ACTPOHOMUYECKHUE MMOHATHS, TEOPUU U 3aKOHBI
JUIA aHaIu3a U O0BSICHEHUS (PU3UUECKHUX MPOIECCOB, MPOUCXOIIINX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX, B MEXTAJIAKTHUECKOW Cpe/ie; IBH)KEHHUS HEOECHBIX Ted,
IBOJIIOINH 3BE3 U BeelneHHOM;

OPOBOJUTh  HMCCJEJOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEIMYHUH  C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCHpOBaTh PE3yJabTATHI MOTYYCHHOW 3aBUCUMOCTH (PU3NYECKHUX BEIUMYHUH B
BUJE TpapuKOB C y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH H3MEPEHUH, AeNaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEpPEHUST (PU3MUECKUX BEITUYHH, TP 3TOM BbIOMpATH
ONTUMAJILHBIA METOJ] U3MEPEHUSI, OIIECHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHbBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTL OMNBITHl IO MPOBEPKE MPEITI0KEHHON THUMOTE3bl: IIaHUPOBATH
AKCIIEPUMEHT, COOMpPATh DKCHEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIU3UPOBATH
MOJIYYEHHBIE PE3YIIBTATHI U JI€JIATh BBIBOJ O CTATYCE MPEIJI0KEHHON TUIOTE3BI;
OTUCHIBATh METO/IbI TTOJTYYEHUS] HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;
cobiroAaTh MpaBuWiia 0E30MacHOrO TpyJa MPU MPOBEACHUM HCCIICIOBAHUN B
paMKax y4eOHOTo SKCIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0OBATEIhCKON U
MPOCKTHON JEATEIIBHOCTH C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOWCTB U
nabopaTopHOTO 000PYIOBAHUS;

peniath pacu€THhIE 3a/1a4d C SIBHO 3aIaHHOM M HESBHO 3aJaHHON (DU3nueckoit
MOJIEJIbIO: Ha OCHOBAaHMHU aHalIM3a YCJIOBHUS BbIOMpaTh (U3UUECKUE MOJIEIH,
OTBEHArONIMEe TpeOOBAaHUAM  3aJauyd, TMPUMEHATh (GOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MUECKUX TEOPUH NpPH MCIOJIb30BAHUU
MaTeMaTUYECKUX METOJI0B PEIlICHUs 3a7a4, TPOBOJAUThL PACUEThl HA OCHOBAHUU
MMEIOLIUXCS JIaHHBIX, aHAJIU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOIbI
peIeHus ¢ y4ETOM MOJTYyUYEHHBIX PE3YNbTATOB;

peraTh KauyeCTBEHHBIE 3aJlauu, TpeOyrolue MPUMEHEHUs] 3HAaHUN U3 pa3HBIX
paszenoB Kypca (pU3UKH, a TAK)KE€ MHTETPAIMN 3HAHUM U3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  LMKJA:  BBICTPAMBATh  JIOTHUECKYIO  IEMOYKY
pPacCyKJIEHUM C OMOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE

SIBJICHHUS;
HCIIOJIh30BaTh TEOPETUUECKHE 3HAHUA JIJIi OOBSICHEHUS OCHOBHBIX TPHUHITUIIOB
paboTbl  U3MEpPUTEIBHBIX  MPUOOPOB,  TEXHUUYECKUX  YCTPOWUCTB M

TEXHOJOTMYCCKHX ITPOLECCOB,



NPUBOIUTH MPUMEPHI BKIIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJOTU;

aHAJIM3UPOBaTh W OILICHUBATh IOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
NESTEIbHOCTH YENIOBEKA, CBSI3AHHOW C (PM3MUECKUMU IPOIIECCaMH, C MO3ULIUNA
JKOJOTMYECKONM  O€30MacHOCTH,  MPEACTaBICHU O  palrdOHAIbHOM
MPUPOJONOIb30BAHNH, a TAKKE Pa3yMHOM HMCHOJIb30BAHUM JOCTHKEHUM HAyKU
U TEXHOJIOTUH /IS JalbHEHIIEro pa3BUTHUS YEJIIOBEUECKOr0 00I1IeCTBa;
OPUMEHSTh pPa3jIUMYHble CHOCOOBI paboThl C¢ HHboOpMaKer (QU3NYECKOTro
coJiepKaHusl C UCTIOJIb30BAHNEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA,
IpU 3TOM HCIOJB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUM ISt
MOMCKA, NEepepadOTKM M MNPEAbSABICHUS Y4€OHONM M Hay4YHO-TIOMYJISIPHON
UHpOpMaIUH, CTPYKTYPUPOBAHUS U MHTEPIIPETALMU HH(OPMALIH, TOJTyYEHHOM
U3 PA3IMYHBIX MCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh IOIYYAEMYIO
MH(pOpMaLMI0O U OLEHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIUXCS
3HAHM, TaK U HA OCHOBE aHAJIM3a UCTOYHMKA HMH(POPMALINH;

MPOSIBJISITh OPraHU3allMOHHBIE W TO3HABATEJIbHBIE YMEHUS CaMOCTOSITEIIBHOTO
IpUOOpPETEHHsS] HOBBIX 3HAHUI B MIPOLIECCE BHIIOJHEHUS MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTatb B TIpyINNE€ C MCHOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATH PalOTy TPYIIIbI, PAMOHAIBHO PACHPEACNATh NEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalMsX, aJCKBAaTHO OLEHUBATH BKJIAJL KaXJAOro U3
YYaCTHUKOB TPYIIIBI B PELICHUE pPacCMAaTPUBAEMON TPOOIIEMBI,

OpOSIBIISATh MOTHBAIMIO K Oyaymied mnpodecCHOHaIbHOW NESITEeIbHOCTU 110
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 2
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tena 5
2.4 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 7 1
' HIEPEXOIBI
Hroro no pa3zneny 42
Paznen 4. JIEKTPOJANHAMUKA

4.1 DIEeKTpUYECKOe T0JIe 14

4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazneny 44
Paznen 5. PUSHUECKHUMN MPAKTUKYM
5.1 ‘ ®u3nyecKuil NPakKTUKYM 13 13
Hroro mo pazaeny 13
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 13
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumenoBaHue pa3ie/ioB U TeM (uu¢posBbie)
Ne i/m Kourpoabubie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. JIEKTPOJANHAMHUKA
11 MarunuTHOoe nosue 11
1.2 DJIEKTpOMarHuTHask UHIYKIUS 11 1
Hroro mo pazaeny 22
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KoneOaHus 7
2.2 DJeKTpOMarHUTHBIE KOJIeOaHUs 11
53 MexaHu4ecKre 1 AIeKTPOMarHUTHBIS 10 1
BOJIHBI
24 Ornrtuka 19 1




Hroro no pazneny 47

Pazgen 3. OCHOBbBI CHEHHAJIBHOFI TEOPUU OTHOCUTEJIBHOCTHN
3.1 OcHoBrl CTO 3

Uroro mo pazneny 3

Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsipHO-BOITHOBOM yaJIn3M 14 1
4.2 ®uszuka aroma 4
43 ®du3nKa aTOMHOTO S7pa U 3JIEMEHTAPHBIX 3

' YaCTHIL

Uroro no pazaeny 21

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEHTHI aCTPOHOMUU U aCTPOPHUZUKHI 9

Uroro no pazaeny 9

Pazzen 6. PUSHUYECKUH MPAKTUKYM

6.1 ‘ ®uznyeckuil NPakKTUKYM 10

Uroro no pazaeny 10

Paszpen 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucremarusanus U 00001eHue
71 IPEIMETHOTO COJIEPYKAHMS U OIThITa 14
' JESITeTbHOCTH, IPUOOPETEHHOTO TIPH

u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos

Uroro no pazaeny 14

PesepBHOe Bpems 8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

134

10



YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» ®uzuka. Ontuka. KBanroBas ¢usuka, 11 kimacc/ Mskumes I'.51., CunsikoB
A.3., O0111eCTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CunasixkoB A.3.,
OO6111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI JIVIA YUUTEJIA
A.B. Typuuna, JI.U. Pynakosa, O.1. Cypos u ap. 3800 3amau o ¢puszuke ajs
IIKOJIbHUKOB Y MOCTYNAIOIINX B BY3BbI.

®uzuka. CnpaBouHuK mkojbHUKA. Kabapaun O.®. M.: 2008. — 575 c.

[Togroroska k EI'3-2023 TpeHnpoBOYHBIE MAaTEPUATIBI.

KoHTpoJIbHO-U3MEpHUTENIbHBIE MAaTEpHUAaIbl O OT/ICJIBHBIM TEMaM U KypcaM
HACTOSIIIETrO Tro/Ia.

KoHTpoJIbHO-U3MEpUTENIbHBIE MATEPHUAIbI HPOIILIBIX JIET

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET http://school-collection.edu.ru/, http://www.openclass.ru/,
http://usgfizik.ucoz.ru/, http://www.eorhelp.ru/, http://fiz.1september.ru/,
http://nauch-films.ucoz.ru/



