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MNOACHUTEJIBHASA 3AIINCKA

1. Oomasn XapaKTepUuCTUKA NPUMEPHOU padouei NMPOrpamMmbl
0011e00pa3oBaTe/IbHOM TUCHMILIMHBI
Oo6meoOpazoBaTenbHblii  yueOHbld  mpeamer  OVILI3  dusuka
(yrinyOJeHHBI YPOBEHB) SBJISIETCS 00s3aTEIbHON YacThio 00111e00pa30BaTEeIbHOTO
nuKia oOpa3oBaTenbHOM mporpammbel B cootBeTcTBUM ¢ PI'OC CIIO 1o
cuemuaipHocT 21.02.12 TexHonoruss M TEXHHUKA PAa3BEIKU MECTOPOXKJICHUN
M0JIE3HBIX UCKOMAEMBbIX

[Iporpamma 10 ¢u3NKEe Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yu€éroMm (enepasbHONM pabodeil mporpamMMmbl BocnuTanus W KoHuenmuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoii @enepanuu, peaau3yoluXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIECI0OBATEILHOCTh U3YUCHUSI TEM U PA3/IeiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUA OOYHAIONIUXCS CpeJACTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuenne kypca (Qu3MKA yriayOJIEHHOTO YPOBHSI TMO3BOJISIET pPEAIM30BAThH
3a/1a4yd MPO(PECCUOHAILHOM OpPHEHTAILH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MIPOSIBJICHHSI CBOUX HMHTEIICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme o ¢usuke onpeaensroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIuXcsi, OCBOMBIIHMX
nmporpaMmy 1o pu3KKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SBJIICTCS] CHCTEMHO-EATSILHOCTHBIN TTOIXOI.

[Iporpamma 1o Gpu3MKe BKIFOYACT:

TJTAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (GU3HKH Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIC TIPEIMETHBIC PE3yJIbTATHI 10 T0JIaM 00YUYCHUS;

[Iporpamma 1m0 (QuU3MKE WMeEeT TPHUMEPHBIM XapakTep W MOXET OBITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUSI CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTABISAET BO3MOXHOCTH JUIsl peaju3alii  Pa3IUIHBIX METOJIUYECKUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.




®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe yueOHOro MmpeIMeTa, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUN 00
okpyxatomeM mupe. Kypc ¢dbuzuku — crucreMoo0Opasyromuid Il €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SBJICHUHN, U3ydYaeMbIX XHUMUEH, Onosoruent, pusznueckoit reorpadueit
u actpoHomuei. Mcronb3oBaHne W aKTUBHOE MPUMEHEHHE (PU3MUYECKUX 3HaAHUU
OTIPEICIINIIO XapaKkTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, MOJyYEHHs] HOBBIX MAaTE€pUaJIOB C
3aJaHHBIMU CBOWCTBaMU. M3ydyeHue QU3MKHM BHOCHUT OCHOBHOW BKJIaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa OOyd4aromierocsi, B
dbopMupoBaHUE YMEHUN TMPUMEHSATH HAYYHBIH METOJ TMO3HAHWS TPU BBHITOJTHCHHUH
UMU Y4eOHBIX UCCIIEIOBAHHM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (u3nyeckux Teopui. BenymuMm B Kypce sBIseTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(bU3MKHU C pa3BUTHEM OOIIECTBA, @ TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTHYECKUMU MTPoOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0iEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXIEHUs
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs MPOTPaMMBbI TT0 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s gusuku peanuzanust 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIFOYAIOLIETO (PPOHTANbHBIE YYEHHUUECKHE OIBITHl IMPH H3YYEHHUH HOBOTO
Marepuana, jJabopaTopHble pabOThl W paboThl mNpakTukyma. [Ipm sTOoM mOx
paboTaMi TpPAaKTHUKyMa TOHHMAETCS CaMOCTOSITEIbHOE HCCIEe0BaHUE, KOTOPOE



IPOBOAUTCA TIO PYKOBOJCTBY CBEPHYTOro, 00OOIIEHHOTO BHIa 0€3 MOIIaroBOi
WHCTPYKIUH.

B nmporpamme 1o (QusMke cuUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHAa €IMHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCA
y4aCTHHKaMHU 00pa30BaTEIBHOTO IMpoIlecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUHOTO
IUIAaHUPOBAHMUSI W OCHallleHus KaOuHera ¢usuku. [Ipm 3TOoM oOecneumBaercs
OBIIQJICHHE OOYYarOIIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIIECIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEITOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAEISIETCS PEIIEHUIO paCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4H C SIBHO 33/IaHHOMN
U HESBHO 33aJJaHHON (PU3NUYECKON MOJEIbIO, TTO3BOJISIONINE MTPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
IPUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. [lJid KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCA 3aJaHUsl Ha OOBSICHEHHE/NPEACKAa3aHUe MPOTEKaHUS (PUINUECKUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEH JIJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHnto yueOHOro npouecca Kype Gpu3nku yriiyOoi€HHOTO ypOBHS HA yPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTrO
kabuHeta. B kaOunHere (U3MKM JOKHO OBITH HEOOXOIUMMOE J1abOpaTOPHOE
000pyA0BaHUE JJ1s BHITOJIHEHHS YKa3aHHBIX B IPOrpaMMe MO (PU3HKE YHEHUUECKUX
OIBITOB, JAOOPATOPHBIX Pa0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALMOHHOE
o0opy10BaHUE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIIEIOBAaHMUSI U3yYaeMbIX SIBICHHUH U  MPOIECCOB, OSMIUPUUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecreyrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHUSI JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIC [U(POBBIX J1A0OpATOPUA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHEe HWHTEpeca M CTpeMJIEHUS OOydYarouuxcsi K HaydHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIUICKTyallbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;



dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4YeHHs OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JOKa3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O poOiaM (PU3UKU [ Pa3BUTHUSL JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTU;

pa3BUTHE IpEACTaBICHUM 0 BO3MOKHBIX chepax Oymyiein
npo(hecCHOHANBPHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOATOTOBKA K
JanbHENIIeMy 00YyYEHUIO B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX lenei 00ecrednBacTCsl pelIeHHeM CIEIyIOMNX 3a7ad B
nporecce u3ydeHus Kypca GU3NKH Ha yPOBHE CpeHEro oo1ero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYHO  (DHU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dopMUpOBaHNE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUSA Il OOBSICHEHUS
du3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS pa3IMYHbIX 3371a4 C SIBHO 3aJaHHOM (pU3nuecKoi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIUX CaMOCTOSATEIbHOE CO3JaHue (HU3UUECKON
MOJEIIN, AJCKBaTHOW YCIOBMSM 3a/adyd, B TOM 4YHUCIE 3a7a4 HWH)KEHEPHOTO
Xapakrepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLHUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSIHUA HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METONAMHM CaMOCTOATENIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
(GU3MYECKUX HSKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaIHH,
ONPEIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pasBuUTHE HUHTEpeca K chepaM npodeccHoHaNbHON NeATEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.



2. CTpyKTypa U coaep:kaHue 0011e00pa3oBaTeIbHOT0 Y4eOHOr0 mpeaMeTa

2.1 O0beM TUCHUIIMHBI M BUIbI Y4eOHO# padoThl

Bua yuyeOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOI NPOrPaMMBbI MpeMeTa 168
1. OcHoBHOE cofep:KaHue 92
BT. 4.

TEOPETUUYECKOE 00yUCHHE 44
J1a00paTOPHBIC 3aHATHS 8
PAKTUYECKUE 3aHITHUS 22
KOHTPOJIbHBIE pabOThI 2
2. IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEPKAHUE 88
BT. 4.

TEOPETUIECKOE 00yUCHHE 46
71ab0paTOpPHBIC 3aHSATHUS 22
IPAKTHYECKUE 3aHATUS 18
KOHTPOJIbHBIE pAOOTHI 6

IIpomeskyTouyHasi arrecranus (IK3aMeH)




COAEPXKXAHUE OBYUEHUA

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmit  (pu3mMdeckux  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NIECKUX SBICHUN M TPOIECCOB (MaTepuanibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO, UeaIbHas KUAKOCTb, UICATbHBIN Ia3, TOUCUHBIN 3apsi).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas TeOpHsl.

Pons m mecto ¢u3uku B (GOPMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

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

3HaKOMCTBO ¢ 1u(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYECKUX BEJIMYUH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

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

[lepemelienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

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

CBoOonHOE mManeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TMOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJOBas MU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuTenbHoe (HOPMaJIbHOE), KacaTeabHOE (TAaHT€HLUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.

TexHuyeckrue yCTpOCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JIBH>)KEHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIaun, CKOPOCTHbBIE
JTUQTHI.



Hemoncmpauyuu.

Mopnenp cucteMbl OTCYETA, MIUTKOCTPALUs KMHEMATHYECKUX XapaKTEPUCTUK
JBAYKEHUS.

Crioco0b!I uccie0BaHusl IBUKEHUI.

MtrocTpanys npeaenbHOro nepexo1a U N3MEpEHHEe MTHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBwkeHUs Tena, OPOLICHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriIoBO CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTeM, TPAEKTOPHIL, CKOPOCTEN JIBUKEHUS OJHOTO U TOr'O K€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JBHXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHsI MPU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHYKEHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue HU(PPOBOI 1TabopaTOpUn ).

N3yuyenue nBUKeHUs Tenna, OpOIIEHHOI0 TOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLMOHAIBHON 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO IONETA U
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHue NBMXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH epro/ia oOpallieHus: KOHUYECKOro MasiTHUKA OT
€ro apameTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hprorona. HMHepumaneHble cuctemsl orcu€ra. [IpuHnmn
otHocutenbHOCTU ['anunes. HemHepuuanbHble cucTeMbl OTCU€Ta (OMpEIesIeHuE,
MIPUMEPHI).

Macca rena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 111 MaTtepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh T'PABUTALMOHHOW H
VHEPTHON MaCCBI.

Cuiia TsKecTd. 3aBUCHMOCTh YCKOPEHHUS CBOOOHOTO MaJICHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MHUpoThl. J[BrykeHHue HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxkyierocst c
YCKOPEHHEM.



Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS TTOKOS.
Koaddumment tpenusi. Cuna conpoTUBIEHUS NPU ABUKEHUU TeJa B KUIKOCTH UIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECCHl: MOAMINITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenue IBUKEHUS Tell B MHEPIIMATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaXxX
OTCUETA.

[IpyHIMT OTHOCHUTENIBHOCTH.

Kauenue AByX HWIMHAPOB WJIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHCTBYIONIEH MPUIOKEHHBIX K T€ITy CHII C TPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3mepeHne Mmacc 1o B3aUMO/IEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPHU JIBM)KEHHHM OpyCcKa M0 HAKJIOHHOM
TJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHU JBIKEHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JErKuid OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYMHE YIIIOBOTO KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanre nBrkeHHst Opycka MO0 HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
Kod(PUIIMEeHTOM TpEHUSI.

N3yueHne nBUXKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtynmarenbHOe M BpalllaTeIbHOE JIBUKCHHE
TBEPIOro Tejma. MOMEHT CUJIbl OTHOCHUTEIBHO OCH BpalleHus. llnedo cuibl.
CroxxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTEINbHBIN KpaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.



Y ci10BUsL paBHOBECHSL.

Bune! paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpalICHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U PaCUY€T CHJI YIIPYTOCTH.

N3yyeHue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO IUIOIIAlb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MAaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

MMmyibe CHITBI M N3MEHEHHE UMITYJIbCA TEIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MoMeHT umnyibca MaTepHaIbHOW TOYKH. lIpencraBieHune o cOXpaHEHHUH
MOMEHTA UMI1YJIbCa B LIEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. ['padpuueckoe
npeJcTaBiIeHUE padOThl CHIIBI.

MonHOCTb CUIIBI.

Kunernyeckass sHeprus MarepuaqbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETUYECKOW DHEPIUU MAaTEPUAIBHOU TOYKH.

[loTeHnManbHBIE W HENOTEHUMAJbHBIE CUibl. lloTeHumaneHass >Heprus.
[ToTennmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B TPAaBUTALMOHHOM II0JI€ OJHOPOAHOrO Mmapa (BHyTpH W BHE Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOThI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUN.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenne bepHymim 1 HWACATbHOM XUAKOCTH KakK CIEICTBUE 3aKOHA
COXPAHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, GPUTYPHOE KaTaHNWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mMepeHue MOIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUN PaOOTHI.

B3auMHbIe mpeBpamieHUs KUHETUYECKOM W IOTEHLMAJIBbHOW JHEPIrUi IpU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOAHOM Ta/ICHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

W3mepeHne nMiryiibea Teia o TOpMO3HOMY ITYTH.



N3mepeHne Cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISL M MOILTHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIIMAILHON HEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUS.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Teja MO HAKIOHHON
IIJIOCKOCTH.

Pasznea 3. MonexkyaspHas pu3uKka 1 TEpMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ombITHOE 00ocHOBaHMe. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep IBIKCHHS
Y B3aUMOJICWCTBUS YaCTHI[ BellecTBa. MOJENM CTPOEHUS Ta30B, KUIKOCTEH WU
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mMepsl MoJiekyn (atomoB). KonuuectBo Bemectsa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temriepatyp Llenbscusi.

Mopnenp uaealbHOTO ra3a B MOJEKYJISIPHO-KHHETHYECKOW TEOPUU: YACTHIIBI
ra3a JBMXKYTCS XaOTUYECKH U HE B3aUMOJECHCTBYIOT APYT € JPYIOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temmneparypa (mkana temrneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecch B
UJCabHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBIECHWEM M  CPENHEM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOrO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TE€OpUU UACAIbHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW 3HEPTHUEN MTOCTYNATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuuecknue yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMaTEPHAJIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopenu KpucTamIn4ecKux pemeToK.

Habmronienue 1 ncciaenoBaHue U30MpPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEeHEe MEXITy ropsueii U XOJI0THOM BOJIOM.



W3yyeHne H30TEpMUYECKOrOo mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T[]) cucrema. 3amgaHuvie BHEUIHUX YCIOBUHM IS
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE N BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOU CUCTEMBI KaK CPEHUE 3HAYEHUS BEJTUYHH, OUCHIBAIOLIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawyano TepmonuHamukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJIMHAMHYECKOU CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHue Menneneea—Kianelipona U BbIpaK€HUE JUII BHYTPEHHEW SHEPIHUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALMs YacTHUL, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOIO HMJI€AIBHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMUKe. Brruncienue paboTel 1o rpaduky
npouecca Ha pV-nuarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo TemnoTel. Tennmo€éMKOCTh Tena. YHAelbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIoThl mNpu Temonepenaye. I[lonstue o0
aauabaTHOM IIpoIiecce.

IIepBbIil 3aKOH TepMOIMHAMUKA. BHYyTpeHHs1s1 sHEeprust. KoanyecTBo TenioThl
U paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEH OSHEPruM TEepPMOIMHAMHYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMHYECKON CHUCTEMBI NMPOXOIUT €AUHCTBEHHAS
aauabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepesaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunnumne! aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOPATOpPHBIA JBUTATENd, TapoBas TypOWHA,
NOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOJO0B C



WCITOJIb30BAHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuueckoM pacIliupeHUN.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

Hccnenosanue annabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, nPpAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanne annabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUTKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue u KoHieHcanus. Micnapenue u kurenue. Y nefpHas TerioTa
napooOpa3oBaHUsI.

HacelllileHHBIE W HEHAChIIEHHbIE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayuioB. [lnmaBieHne W Kpuctavzainusa. YJelbHas TemioTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYKUHA
TEIJIOBOTO PACHIUPEHHS Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumnsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.



OnBITHl C MBUTBHBIMU TJIEHKAMHU.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEpEHUs BIIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomuol, nPAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCONMIOTHONW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
IIOMEILECHUH.

N3mepenne koddduirenTa NoBepXHOCTHOI'O HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMalii  pEe3MHOBOro  obOpas3ua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsanoB. [IpOBOJHUKH, JTUANEKTPUKA U  MOJYHPOBOIHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynmoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiit  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHMAIOB U
HanpspkeHue. [loTeHuunaneHas sHEprus 3apsAna B AJIEKTPOCTaTUYECKOM IIOJIE.
[ToTenman snexTpocraTnyeckoro mosist. CsA3b HANPSYKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00béMy Iapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUMOTEHIIUAIIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnextpuyeckas
IIPOHUIIAEMOCTbH BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarensHoe coeTMHEHNE
KOH/JIEHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTUIlBI B OTHOPOJHOM SJIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpoHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKM B DIEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalnieHus HEPrun 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COACPIKAIIECH KOHICHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIINAJIOB (HanmpspKEeHHs ) pu
MOCIIETIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hampsokenune U u DJ1C é&.

3akod OMa JJ1sl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJWHbl W IUIOIAJAM TOMNEPEYHOTO CEUCHUS. Y IEIbHOE
COITPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIE¢HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEIsEMash Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUHHUKA TOKA. 3aKOH OMa Jj1s1 TOJIHOU
(3aMKHYTO#) 3JIEKTpUYEeCKOM 1enu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMbIKaHUE.



KonzencaTop B ienu nNOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS ML PE3UCTOPa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIONIEPEYHOTO CEYEHHs M MaTepuana.

HccenenoBanne 3aBUCHMMOCTH CUIIBI TOKA OT COIPOTHBIIEHUS NIPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

CrniocoObl coeMHeHNUs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccenenoBanye CMEMIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pa3HOCTH NOTEHIUAIOB MEXKY MOJIFOCAMHA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3uunsix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUS METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas 151 npuMecHas MPOBOJANUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
DnekTponun3. 3akoHbl Dapanes 11 AIEKTPOIIn3a.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pas3psa. PaznuuHble TUIBI CAMOCTOATENBHOTO pa3psaaa. Moinus. [1masma.

TexHuyeckue yCTpOMCTBa M NPAKTHUECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, JJIEKTPOHHO-TTydeBas TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: TUOI,



TPAH3UCTOP, (POTOIUOI, CBETOJUO/I, TaIbBaHUKA, paMHUPOBAHUE ME/IU, BHIIJIaBKA
IIOMUHUSA, HJIEKTPOHHAS MUKPOCKOIIHUS.

Jemoncmpayuu.

3aBUCUMOCTh COTPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH AJIEKTPOIUTOB.

3akoHbI 3ekTposnza dapajes.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METANIOB U NOJIYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HaOmronenue smexkTposusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYeCcKUil MPAKTHKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIEC OIPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEJIIUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
(Gu3MYEeCKUX BEIUYHMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTtopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 10 kiacce ocyiiecTBiIseTcs
C Y4€TOM COJEP/KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesricnpeomemmusie nOHAMUS, C6A3AHHbBIE C U3YYEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast J1adbopaTopusl.

Mamemamuxka: peunieHrue CUCTEMbl ypaBHeHUW. JluHeliHas QyHKIMS,
napabosa, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozcusa: mexannueckoe IBM>KEHHUE B KUBOUM npupone, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOUIEH cpeibl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOI» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, MOJIYyYEHUE HAHOMATEpHUAJIOB, TEIUIOBBIE CBOMCTBA



TBEPIBIX TEJ, )KUJKOCTEH U Ta30B, KUJKUE KPUCTAILIbI, IEKTPUUECKUE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMAIMSA, TalIbBAaHUKA, DJJIEKTPOHHAs
MHUKPOCKOIIHUS.

TI'eocpagpua: Bna>xxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKUHUU
(KpOHILTEHH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHUE), NBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHI
MOJYYEHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HAaHOMAaTEpPUAJIOB, W
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
razopaspsiiHbIE JIAMIIbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TNPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHUTHBIX TTOJIEW. JINHUM MarHUTHOW MHAYKIIUU.

MaruutHOoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. [IBH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nosje B BeiecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

TexHuyeckue YCTPONUCTBA M TEXHOJOTHUECKHE TPOIECChl: MPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptuHa  nuHMM  WHAYKOUMM  MarHUTHOTO  IOJS  IIOJIOCOBOIO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHMNA MarHUTHOW MHAYKLIHWU TIOJIS JUTMHHOTO IIPSIMOTO ITPOBOIHHUKA
Y 3aMKHYTOT'0 KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGntonenue nBM>XeHMs My4yKa 3J1€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccenenoBanre MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.



OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMAarHUTHOM WHAYKUUHW. [IOTOK BEKTOpa MarHUTHOM
uHayKuuu. OJIC wHAyKOWW. 3aKOH 3JIEKTPOMarHuTHOW uHAykiuun Dapanes.
Buxpeoe anekrpuueckoe noie. Toku Oyko.

OJIC wmHAyKUMH B TPOBOJIHUKE, ABMKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
oJie.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MM TOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALNH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emun.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenrie MarHuTa B aIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKyM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OnpeneneHne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanre siBIEHUS] CAMOUHAYKIWH.

COopka MoJienn 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHEpPreTUYEeCcKoe ONMHMCAHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOM sHepruu). BriBon
JMHAMHYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCcKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumutyna u (daza kojebanuid. CBs3b aMIUIUTYAbl KOJEOAHWUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUS.

[lepron u yactora kojeOanuid. llepuon Manabix CBOOOJHBIX KOJIeOAHUIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos cBOOOAHBIX KOJICOAHWUN TPYKUHHOTO
MasiTHUKA.



[TonsiTue o 3atyxaromux kKoneOaHusx. BeinyxneHHsie konebanus. Pezonanc.
PesonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01edaTeIbHOTO ABUKCHHUS.

Habmroienne He3aBUCMMOCTH TEpro/ia MallbIX KoJeOaHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanre 3aTyXarMKUX KoaeO0aHU U 3aBUCUMOCTH Nepruoaa CBOOOIHBIX
KOJIEOaHUM OT COMPOTUBIICHUS.

HccnenoBanne koyieOaHWM TIpy3a Ha MAaCCHUBHOM TMPYKHHE C LEJbIO
dbopMUpOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MPHU KoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO U NPYKHUHHOIO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0JI€ KoJIeOaHUM Ha yIIpyroMm MojBecCe.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B PYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTYbI 3aTyXaOIIUX KOJIEOaHUN.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxaromme JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NeICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3indHoi dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoHnanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya U MOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.



Hemoncmpauyuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eHeparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPaTOopa.

BbIHYX/I€HHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pesucrop, Karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnocCiIeOBAaTENIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

Y CcTpoHCTBO M PHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mogenb JIMHUY 3JEKTPOIEpENaAYH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccenenoBanyue INEpEMEHHOTO TOKa 4epe3 IIOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habntoienue 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE 0JIHbI.

Mexanndeckue BOJIHBL, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIEHUE, MHTepdepeHIus U
U pakiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[ITkana 3neKTPOMAarHuTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Hab6nronenue orpakeHust M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.



Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, Iuppaxnus, UHTEpPEpeHIHs.

Oo6nHapyxeHue nHPPaKPaCHOTO U YILTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
10ckoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [I0cToSHCTBO YaCcTOThI
CBETA ¥ COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTHYECKUX CPEN.

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

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroyi MoJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosiHUE
Y ONTHYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xox myda, MPOMIEAINEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepsl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHHUYeCcKHue YCTpPOMCTBA M TEXHOJIOTMUECKHE IMPOLIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETIECHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre npeioMIIEHUS CBETA.

Habnrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaJLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBONCTB M300paKEHUH B JTMH3aX.

Mopenu Mukpockona, TeJIecKona.

Habmonenue narepdepeHny cBeta.

HabGnronenue BeTOB TOHKUX IIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nudpakiinoHHON perETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepeHne nokasaTesns NpeJoMIIEHHS CTEKIIA.

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

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tonmyuenune n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIii CBETa.

M3y4yeHue noysipu3anyy cBeTa, OTPaXKEHHOIO OT NOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenue naTepdepeHInn J1a3epHOro U3IIyUyeHUs Ha ABYX IIEsX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPHUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILCHHUE JINHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHIIBI.



CBs13b MaccChl C SHEPrUel U UMITYJIHLCOM PENATUBUCTCKON YaCTULIbl. DHEPTUs
MIOKOSI.

TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHUE (M3IIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cmenienus: Buna. ['mnores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OuinmreHa 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
NOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omneitel I1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. Bosnsl ne bponns. lnuna BoiHb! 1e bpoiiis u
pasMepbl O0OJAaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEN
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
¢doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTod(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. U3nyuenue u norsnoieHne poTOHOB pU NEPEXo/ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJOPO/A.

CrioHTaHHOE U BBIHYXJIECHHOE U3JIydeHHE cBeTa. Jlazep.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habnrogenue IMHEHYaToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
noctosinHoi Punbepra.

Tema 3. Qu3uka amomnoz0 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIMH M TO3WTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE H30TONBI B IPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusHNE paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrectBeHHblil QoH nznydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHA
AJIEPHON DHEPTIETUKH.

MeTtonbl perucTpauy U UCCIEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmonenu. KBapk-riarooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHod Mojenu. TéMHas matepust U TEMHas
DHEprusl.

EnuHcTBO uznueckol KapTUHBI MUPA.

TexHn4eckre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanre TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

UccnenoBanne painoakTUBHOTO ()OHA C UCTIOIb30BaHUEM JIO3UMETPA.

N3yueHne norjaomeHus: 6eTa-4acTUIl aTIOMUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.

DTarnbl pa3BUTHS acCTpoHOMUU. [ IpukinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3MKK IS OOBSICHEHUS MPUPOJIbI
KOCMHUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMYECKUX HcciieqoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIBI, BHEATMOC(EpHAsI ACTPOHOMHSI.



Bun 3Bé3gHoro Heba. Co3Be3nus, Spkue 3BE3MBI, IUIAHETHI, UX BHUIMMOE
JBH>)KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIaBHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3/HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIsi ONPE/IeTICHUS MTOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/IbI.

HaGmiogenuss B Tteneckon JIyHbI, IJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHHM.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NYECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

O06o01maroniee MOBTOPEHUE.

O6o0uIeHne U cucTeMaTH3alus CoJIep KaHusl pa3feioB Kypca «MexaHukay,
«MonekynspHas pusnka U TepMOAUHAMUKAY, « ITEKTPpOUHAMUKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIBHON TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
busukay, «IeMEHThl ACTPOHOMHUU U aCTPODUIUKIY).

Ponp ¢usuku uW acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMATILHOM M ATUYECKOM cepax AesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHHM B COBPEMEHHOM HAyYHOW KApPTHUHE MUpPA, 3HAYECHHE OINMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW ¥  MPOTHOCTHUYECKOW  (DyHKIHIA
bu3ngecKoil Teopuu, poib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHHIMA



0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca pu3uku yriayonénHoro ypoBHs B 11 kiiacce ocyIiecTBiseTcs
C Y4€TOM COZEpIKATEIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTuKH,
OMOJIOTHH, XUMHHU, Te0orpaduu 1 TEXHOJIOTUH.

Mesicnpeomemmnsvle noHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3MYecKas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelieHUE CUCTEMBbl ypaBHEHUH. TpUTOHOMETpUYECKUE
(GYHKIIUM: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKuMH. [Ipu3Haku nogoOust TPEYroJbHUKOB,
OIpeieNICHUE MIIOAAN MIIOCKUX (GUryp u oobéMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM mpupoje, KojeOaTenbHbIE
JIBUKEHUS] B JKUBOM NPUPOJE, DSKOJOTMYECKHUE PUCKH TMPU TMPOU3BOJACTBE
AIIEKTPO3HEPTUU,  IJEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY)KaloIleW  cpembl,
yJIbTPa3ByKOBasi JUArHOCTMKAa B MEAMLIMHE, ONTUYECKUE SBJICHUS B KUBOU
IpUpo/Ie.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3MBbI 00PA30BaHMI KPUCTAIUTMIECKON PEIIETKH, CIIEKTPaIbHBIN aHAU3.

TI'eocpaghua: marHUTHBIE TIONMIOCAa 3€MJIHM, 3aJ€KH MAarHUTHBIX PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TnpUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTpOJBUTATENb SIKOOW, reHepaTop MEepeMEHHOTO TOKA, MHAYKI[MOHHAs IEYb,
JUHUM 3JIEKTpoIepeaay, 3JIeKTPOABUTaTENb, pajaap, PaIuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTHUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKH, IEPHAs SHEPTETHKA U SKOJIOTMYECKHE aClIeKThl €€ pa3BUTHSI.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIndyHOCTHBIE pe3yJbTaTbhl OCBOCHHMs yueOHoro mnpeamera «Dusmukar
JOJKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTH 00YYaroIIMXCsl PyKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTALIUM, IO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMNbITA JAEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCS KAK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

e TMPUHATHE TPAJUIUOHHBIX OOIIECYEIOBEUYECKHMX TyMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTHU COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaXKAaHCKOIO
o0miecTBa, y4acTBOBaTb B CaMOYIIpaBICHMH B 00pa30BaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CIHOCOOHOCTH OLICHHWBATh CUTYAlIMIO M NPUHHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKJIKOYAsg OCTETHKY HAy4HOTO

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

e HHTEpEC K pa3nuyHbIM cepaM MmpopecCuoHaNbHON NeATEIBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIHI
BBIOOp Oyayiel mpoeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IUIaHbL;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHUIO B 00JIACTH
(U3UKK HAa TPOTSHKCHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HaHHE TJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAHHE W OCYILECTBJICHUE JACHCTBHHM B OKpYXarolled cpene Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciIiMpeHne OmbITa JEATETbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTh B IpOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIe HeiiCTBHS
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOATENLHO  (OpMyIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU NESITENbHOCTH, 3aJaBaTh NapaMETpPbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTH U TMPOTUBOPEUYUST B PpaccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTb, OIIEHUBATh COOTBETCTBHUE
pe3yibTaTOB LIEJIIM, OLEHUBATHh PUCKH MOCIEACTBUI 1€ITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHNE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUAMH U METOJIaMHU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENILCKOM U MPOEKTHON
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (PU3UYECKOoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJ0OB MO3HAHUS;

BIAJETh BHUAAMH JI€ATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEpHpETalnn, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallWsiX, B TOM YHCJIe MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH
busuKy;



BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyalH3UPOBaTh 3ajaavy,
BBIJIBUTaTh THUIOTE3y €€ pEelIeHHsA, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJTM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHs 3aJadyd pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHMUS MO0 (U3HKE B MPAKTUYECKYIO OOIacTh
KU3HECATSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMM NOJTyueHUs: UHPOopMau (U3NUECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIPETAlNi0 MHPOPMALUU pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  pPEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpPeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUS B pa3iIMuYHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: MHGOpMaluMu M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHHe Ha Ypokax (U3UKM H BO BHEYPOUYHOU
JIEATEIILHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMST4YaTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHANBUAYAJIBHOMN
paboThI;

BBIOMpATh TEMATUKy W METObl COBMECTHBIX JCHCTBUI C yuéTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJAOTO WICHA KOJUIEKTHUBA;

MPUHUMATh [EJIM COBMECTHOM JEATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS II0 €€ JOCTHXEHHUIO: COCTaBJISATh IUIAH



JEHCTBUM, pacpeaessaTh PO ¢ YI€TOM MHEHHI YY4aCTHHKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAHIBI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTBHI, OLEHUBATh HUACH C IO3ULUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYIIECTBIIATH TIO3HABATENBHYIO JEATEIBHOCTD B 0071aCTH
($U3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOATEIIBHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUIaH BBIIOJHEHMS MPAKTUYECKOH paboThl ¢ yYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHU;
JieNaTh OCO3HaHHBIA BBIOOp, apryMeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO J3PYAMIMH B 00JIacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BAaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJICTh HAaBBIKAMHM II03HABATCIBHOM peduieKCcMM KaK OCO3HaHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIIEHKH CUTYaIIMH, BEIOOpa BEPHOTO
peuIeHHUS;

YMETh OLICHUBATh PUCKA U CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIEeATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU AHAIN3E PEe3yJIbTATOB
JIEeATEIILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI T10
buszuKe I ypOBHA CpeaHEro o0mero o0pa3oBaHUS Yy OOYy4aromuxcs



COBEPIIECHCTBYETCS AMOIMOHATIbHBIN UHTEJUIEKT, MPEANOJIaratouii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMs,  BKIIIOYAIOMIETO  CIHOCOOHOCTh  TOHHUMATh  CBOE
HMOIIMOHAJILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIMOCOOHOCTH aJalTUPOBATHCSA K
OMOIMOHAJIEHBIM W3MEHEHUSIM U TPOSBIISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBAThH, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMMATHM, BKJIIOYAIOMIEH CIMOCOOHOCTh IMOHUMATh  3MOIMOHAJIBHOE
COCTOSIHME JpPYTHUX, YYUTHIBATh €ro IpPH OCYLIECTBIECHUU OOIICHHUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(MIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OITUYECKOM cdepax AedaTelbHOCTH
YeJIOBEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUEHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOM TEOpUU —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UUYECKOH TEOpUHU B
(bopMHpPOBaHUYU MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U TPOLIECCOB
(s1BIEHMIT): MHEpIMANIbHAs cUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IMaJIEHUE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCONIOTHO YIPYyroe M abCONFOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIN Ta3a, XUIAKOCTH W TBEPAOIO
(KpUCTAJLTMYECKOTO) T€Na, UACATBbHBIA T'a3, TOUEUHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTth ycioBHs (TpaHULBbI, 00JIACTHM) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PAaBHOYCKOPEHHOTO



JBUKEHMsI, TIpeoOpazoBanus [amunes 17ii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHa, mpuHOMO  OTHOCUTENbHOCTH [amuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPIUHU, CBsI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHWYEeCKOW >HEepruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Tejia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3MUecKuX 3aKOHOB: MpeoOpa3zoBaHuil ['anmuies, BTOPOro U TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPAHEHHsI HMIIYJbCA W MEXAHUYECKOU
DHEPI'MH, 3aKOHA BCEMUPHOIO TSATOTECHHS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUSA, UCTIOIb3YS
ocHOoBHbIe monoxeHHs: MKT u 3aKkoHBI MONEKYJISIpHON (U3HKH U
TePMOJUMHAMUKN (CBA3b JAaBJEHUA HJCATBLHOIO Ta3a CcoO CpeaHei
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphbl BEILIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPrUeN TEIJIOBOIO JBMKEHUS €r0 4acCTHll, CBA3b JABJIICHUS UICATBHOIO
razda C KOHLEHTpalLMEW MOJIEKYJ M €ro TEMIIEparypoH, YypaBHEHUE
MenneneeBa—Knaneipona, mepBbIdA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOIleccax), MPU ATOM HCIOJIb30BaTh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knanelpona;

aHANM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBJICHMS, HCIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3UIHUHU DIEKTPUUYECKUX
IOJIEN, TP ATOM YyKa3blBas YCJIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaKXE€ NPAKTUYECKH BAXKHBIE COOTHOIIEHHWS: 3aKOHBI OMa I ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Uenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOJB3YsS BEITUYUHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbIL, IABJICHUE, IIOTCHIIMAJIbHAS SHEPTUsl, KHHETUYECKAs SHEPT U,
MEXaHWYEeCKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CUJIa TSDKECTH, CWJIA YHPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOil
nedopmalii Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aTbHOTO
OJIHOATOMHOTIO Ta3a, paboTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMIOBOrO IBUTATENA; JIEKTPUUECKOE TOJIE,
HaIpsKEHHOCTh AJEKTPUYECKOTO MO, HANPSHKEHHOCTD IMOJS TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIURJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO II0JIS, PAa3HOCTh MOTEHIMAIOB, JJIEKTPOIABHKYIIAS
CUJia, CUJa TOKa, HANPSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAS] EMKOCTh
IUDIOCKOIO0  KOHJIEHCATOpa,  CONPOTUBIECHHME  y4acTKa  Lemu ¢



NOCJIEIOBATEIbHBIM U MAPAJIEIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHS
IEKTPUYECKOTO MOJIs KOHACHCATOPa,;

OOBSCHATH  OCOOEGHHOCTH  NPOTEKAaHUS  (PUINYECKUX  SIBICHUM:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE JIB)KCHHME 4YacTHL BEIECTBa,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE NBHKEHUE, NU(PPy3usi, ucrnapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIABICHUE U KPUCTAUIN3aLUs, HAlIPaBICHHOCTD
TEIIONEepENaut, NICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBO/IHUKA;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢uznyeckux BeMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JellaTb  BBIBOABI 1O  PE3yJbTaTaMm
VCCJIEIOBAHNS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE ITOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NIOJIyYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh NpaBuiia 0€301acHOro TPY/1a MPU IPOBEIECHUH UCCIIEI0BAHUI B
paMKax  y4eOHOro  3KCHEpHUMEHTa, MpakTUKymMa U  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW WM HESBHO 3aJaHHOU
¢u3nyecKkoil MoJeIbl0: Ha OCHOBaHMM aHallM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYarolield TpeOOBaHUSIM 3ajJlauu,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUIECKUX
TEOPHUM IMPU MCIHOJB30BAaHUM MAaTEMAaTHYECKUX METOJOB pPEIIEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IMOIYYEHHBIX
pe3yibTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;



MIPUBOJIUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apYyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJU3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOU3BOJICTBEHHOMN
JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIINHI AKOJIOTHUECKON O€30IMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MIPUPOJIOTIOIB30BAHUH, & TAKKE PAa3yMHOM HCIIOJIb30BAHUHU JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEe (PUIUIECKOTO
CONCP)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTMM TSI TIOMCKA, TIEPepadOTKH W TPEAbsIBICHUS Y4YeOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUH, CTPYKTYPUPOBAHUS U MHTEPIIPETAIUN
uHpopMaruu, IMOJYYEeHHONM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJU3UPOBATh  MOJyYaeMyr0  HHOpPMAlNMIO HM  OIEHHBaTh  e&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIMXCS 3HAHUH, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHBIE U MMO3HAaBaTEIbHbBIC YMEHHS
CaMOCTOSITEIILHOT'O IPHOOPETEHHUST HOBBIX 3HAHUH B IIPOIIECCE BHITIOJHCHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATHh PA0OTy TPYIIIBI, PAIIMOHATIBLHO PACIIPEACIATh ASATEIHLHOCTD
B HECTAHIAPTHBIX CUTYyallMsIX, aJeKBaTHO OIIEHWBATH BKJIAQJ KaXKJIOTO U3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIECMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCHoHATbHONU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.

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

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOMN, COIMATLHOM
U ATUYECKOUN cdepax IesTEeTbHOCTH YeJIOBEKa, POJib U MeCTO (DU3HKHU B
COBPEMEHHOW HAYyYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M JaJbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW (YHKUUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMHKH,
CHEeIUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopud B (POPMHUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pALY
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;

pasnnyaTh yCIOBUS MPUMEHUMOCTH MOJIeeil (PU3MUEeCKUX TEN U TPOLIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHMYECKHE KOJeOaHMs, MAaTeMaTH4YEeCKHl MasTHUK, WACaTbHBINA
NPYKUHHBIA MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJ1€aJIbHbIN



KoJieOaTenbHbIN KOHTYP, TOHKAsI JIMH3a, MOJIeNIe aToMa, aTOMHOTO Si7[pa |
KBaHTOBOW MOJIENIU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TpaBuio Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JIs
dboTordexra, mepBuIit 1 BTOPOU MOCTYNAThl bopa, MpUHIIKMIT COOTHOIIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3aps0OBOr0 H
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKLIHIX, 3aKOH PAIUOAKTHBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJAa CAMOMHIYKIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHUSL, DHEPTUS
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (D)OTOHA, MAaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUS CBSI3U sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJIH, Judpakius, JTUCIIEPCHUs, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHau3a U
paboTHI J1a3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJTYYECHHOW  3aBUCHMOCTH
du3nyecKuXx BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEPEHHH, JIelnaTh  BBIBOJABI 10  pe3yibTaraM
WCCJICJIOBAHHS,

IPOBOJNTH KOCBEHHBIC HM3MEPEHHUs (DU3MUECKUX BEIMYWH, TPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ] W3MEPEHUs, OICHUBATh aOCONIOTHBIC H
OTHOCHTEILHBIC MTOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIJIOKEHHOW TUITOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI,

OTMHMCHIBATH METOIBI MTOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
paMKax  y4eOHOTO  OSKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCJIEIOBATENILCKOM W TMPOEKTHOW JIEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENLHBIX YCTPOUCTB U J1a00OPaTOPHOTO 000PYA0BAHUS;

pemaTth pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHMM aHalu3a YCJIOBHUS BBIOMpATH
dbu3nueckue MoJen, OTBEYalolue TpeOOBaHUSM 3aJadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUYECKUX TEOPHid
Py HWCIIOJNB30BAaHUM MAaTEeMaTHYECKUX METOJOB PEIICHUS 3ajad,
MIPOBOJIUTH PACUETHl HA OCHOBAHWY UMCIOIINXCS JaHHBIX, aHAIU3UPOBATH
pe3yiabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM MOTYICHHBIX
PE3yIIbTaTOB;

pemaTh KadeCTBEHHBIC 3ajaud, TpeOyromue NPUMEHCHUS 3HaHUN U3
Pa3HBIX pa3leioB Kypca GU3NKH, a TAK)KE MHTETPAIlUN 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHUYECKYIO
[IEMOYKY PACCYKIICHUI ¢ OTIOPOIl Ha N3yUYEeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOW M TIPOU3BOICTBCHHOU
NEATCTLHOCTH 4YeJOBEKa, CBA3aHHOM C (PU3HUYCCKUMHU TIPOIECCaMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOOIIOIL30BAHNH, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUH JTOCTHIKCHUI
HAYKW W TEXHOJOTUW ISl JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTHIA, TIPU 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIS
TEXHOJIOTUM JUIsI TOMCKA, NEpPepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUK, CTPYKTYPUPOBAHUSI U UHTEPIPETALINH
uHpopMaIuKU, MOJIYYECHHOM U3 pPAa3jIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUY;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITENILHOTO MPUOOPETEHNUSI HOBBIX 3HAHUI B IIPOLIECCE BHITIOJIHEHUS
MIPOCKTHBIX M YI4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHHEM Pa3JIUYHbIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBLHO PACIPEACIISITh ACSITEIbHOCTD
B HECTaHJApPTHBIX CHUTYallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYMIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymied npodeccuoHaaIbHOM AesATeIbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHHME

KounyecTBO 4yacoB JIeKTPOHHbIE
JI?;')H HaumMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Beero Kontpoabubie  IlpakTnueckue  JlaGopaTropHble E)Ig:)g? OOBB;TIE?ILH
padoThI padoThI padoThI bIe pecypenI
1 cemecmp

Paznen 1. HayuHblii MeTO/ NO3HAHUSA NPUPOBI. 2

Pasznea 2. MexaHuKa. 28

Tema 2.1. Kunematuka. 8 2

Tema 2.2. JlnHaMuKa. 6 2

Tema 2.3. Cratuka TBEpAOrO TENA. 4 2

Tema 2.4. 3aKOHbBI COXpaHEHUSI B MEXAHUKE. 10 2 4
Pa3nea 3. Moaekyasipuas puszuka u 28
TepMOJANHAMHKA.

Tema 3.1. OCIEOBBI MOJIEKYJIIPHO- 8 5

KUHETHYECKOU TEOPHH.

Tewma 3.2. Tepmonunamuka. TermoBbie 12 8

MaIlluHBI.

Tema 3.3. ArperatHble COCTOSIHUS BELIECTBA. 8 5 )

da3oBble ePexobl.
Pa3neu 4. DiekTpoanHaMu KA. 18

Tewma 4.1. DnexTpuyeckoe noie. 8 2

Tema 4.2. ITocTOSTHHBIN JIEKTPUYECKHUI TOK. 10 4

Hroro 3a 1 cemectp: 76 2 22 8
2 cemecmp

Pa3nen 4. DjekTpoaAMHAMHKA. 38

Tema 4.2. IToCTOAHHBIN 3NEKTPUIECKUN TOK. 14 5 4

(mpoioIKEeHue)




Tema 4.3. Toku B pa3IM4HBIX Cpeax. 6 4

Tema 4.4. MaruuTHoe€ MoJIe. 10 4

Tema 4.5. DnexTpoMarHuTHAs UHIYKITHS. 8 2 2
Paszneua 5. Kosre0anus 1 BOJIHBI. 32

Tema 5.1. Mexanudeckue KojnebOaHusl. 8 2 2

Tema 5.2. DIEKTpOMarHUTHBIE KOJICOAHMSI. 14 2 2

Tema 5.4. Onruxka. 10 4
Pa3nes 6. OcHOBBI cieUAJILHOMH TeOpUH 8 5 2
OTHOCUTEJIbHOCTH.
Pa3znen 7. KBanToBasi pusuka. 10

Tewma 7.1. KopnyckynsipHO-BOJIHOBOM 4

JTyaJTi3M.

Tema 7.1. KopryckynisipHO-BOJTHOBOI 4

JTyaTn3M.

Tema 7.2. ®u3uka aTOMHOTO sApa U 5 2

3JIEeMEHTapHBIX YaCTHII.
Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH. 4 1

HTroro 3a 2 cemecTp: 92 22 18




2.2. TemaTH4eCcKHUii IU1aH U coJepkaHue yuyeoHoro npeamera OYIIL.13 ®dusuka

HaumeHnoBanue Conepsxkanue yueOHOro MmaTepuasia, JadopaTopHbie u npakrudeckue | O0bem dopmupyembie
pa3aesioB U TeEM padoThl, HHAMBUAYAJIbHBIA NMPOEKT (eciu npedycmompenvt) 4acoB o01me u
npogeccuoHaJIbHbIE
KOMIIETEeHIIUMN
Paszpgen 1. HayuHblii MeTOA NO3HAHUS] IPUPOBI 2
®uznka — (QyHIaMeHTalbHasg Hayka O mpupoje. HayuHbelii Meron 2 OK 03
MO3HAHUS U METO/bl UCCIEOBAaHUS PUBHMUECKUX SIBIICHUM. DKCIEPUMEHT OK 05
Y TE€OpHsl B MpoOIEcce MO3HaHUs Npupoabl. HabnrogeHne n skcnepuMenT
B ¢usuke. CriocoObl u3MepeHus: (HU3NUECKUX BEIIMYUH (aHAJIOTOBBIE U
U(pPOBbIE K3MEPUTENIbHbIE MPUOOPHI, KOMIBIOTEPHBIE JAaTYMKOBBIC
cuctembl).  llorpemHoctn  u3MepeHuUM  (PU3UYECKUX  BEIMYUH
(abconroTHast ¥ OTHOCUTENBHAS). MoienmupoBaHre PU3NYECKUX SBICHUN
U TpoIeccoB (MaTepuaylibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJo,
uJealibHasg KUJKOCTb, HJCAJIbHBIM ra3, TOUYECUHBIM 3apsan). ['umoresa.
Pu3NYECKUN 3aKOH, TPAHULBI €70 NPUMEHUMOCTH. Du3nueckas TeOpHUsl.
Ponb u Mecto pu3nku B GOpMHUPOBAHUN COBPEMEHHON HAYYHOU KapTUHBI
MHpA, B MPAKTUUYECKOU IEATEIBHOCTH JIONEN. JHaAueHue (puzuku npu
oceoenuu cneyuanvnocmu 21.02.12 Texnonozus u mexnuka pazeeoku
MeCmOpPOIHCOEHUTL NONIE3HBIX UCKONACMBIX
Pa3nen 2. MexaHuka. 28
Tema 2.1. Mexanuueckoe nBuxeHue. CKanapHvle u 6eKmopHvle huzuueckue 8 OK 01
Kunemamuka. eéeauyunpl. OTHOCUTEIBLHOCTh MEXaHMYECKOro JBrkeHus. Cucrema OK 02
orcuéra. I[lpsmas u oOpaTHas 3amaud MeXaHWKHU. Pamuyc-BeKTOp OK 04
MaTepUaIbHOW TOYKH, €ro MNPOEKIMH Ha OCU CHCTEMBbI KOOPAMHAT. OK 05
Tpaekropus. IlepeMerienne, CKOPOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAS OK 07
CKOPOCTh) M YCKOPEHHE MaTepUaJbHONW TOUKH, MX MPOEKIIMU Ha OCH IK ...

cucteMbl KoopuHaT. CI0)KEHHE TEPEMENIEHUM U CIIOKEHUE CKOPOCTEH.




PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MPAMOJIMHEMHOE  JIBUKEHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS U IyTH MaTEpUaIbHON
TOYKH OT BpeMeHU M ux rpaduxu. CBoOOIHOE mMajeHHE. YCKOpEeHHUe
cBOOOJHOTO TmajeHus. [[BukeHue Tena, OpOLIEHHOTO MOJA YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U  YCKOPEHHS
MaTepUalbHOW TOYKM OT BpeMEeHH M uX rpaduku. KpupommneiHoe
JBUKEHHE. J[BUKEHUE MATEPUATIbHOW TOYKH IO OKPY>KHOCTHU. YTJIOBAS U
JUMHEWHas CKOPOCTb. [Tepuon u 4acToTa oOpalieHusl.
[lenTpocTpeMuTenbHOE (HOPMAJIBHOE ), KacaTelIbHOE (TaHTCHIIUAIBHOE) U
MOJTHOE YCKOPEHUE MATEPUATIbHOW TOYKU. TEXHHUYECKHE YCTPOWCTBA U
TEXHOJIOTUYECKHUE MIPOLIECCHI: CUIOMETP, IBUKEHUE CHAPSIOB, 1ICTTHbBIE,
niecTepeéHYaThie M peMEHHBIE IEpeaadn, CKOPOCTHBIC TU(PTHI.
Jlabopamopnasa paooma

HccnenoBanre NBUKEHUS TeJla MOJ ICMCTBUEM NOCTOSIHHOM CUIIBI

Tema 2.2.
Hunamuxa.

ITepseiit 3ak0oH Hprotona. Muepuuanbabie cucteMsl orcuéra. [IpuHuumn
oTHOocUTeNbHOCTH ['anmiies. HenHepuuanbHblE CUCTEMBI  OTCYETA
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpuHuun cynepno3uiu Cul.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIrO TATOTEHHS. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW H
WHEPTHOM MACCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOIO MaJE€HHUS OT
BBICOTBI HaJ| MOBEPXHOCTHIO IJIAHETHI U OT reorpaduyueckor IIUPOTHI.
JIBrxkeHne HEOECHBIX TeNl M WX CIyTHUKOB. 3akoHbl Kemuepa. Ilepas
KOCMHMYECKast CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttena, nBrkynierocs c
YCKOpPEHHEM.




Cunvt mpenusa. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuna CONpOTUBICHUS MPH JIBHKCHHUU
TeJa B OKUJAKOCTHM WM Ta3e, €€ 3aBUCUMOCTh OT CKOpPOCTH
OTHOCUTEJIBHOTO JIBMXKCHHUSI.

Hasnenue. 'mapocratnyeckoe gapienue. Cuna Apxumena.
TexHruecKkue ycTpoicTBa U TEXHOJIOTHYECKUE MTPOLIECCH: MOAIIUITHUKH,
JIB)KCHUE UCKYCCTBEHHBIX CITYTHUKOB.

Tema 2.3. Cmamuka
meépoozo mena.

AoOcomoTHO TBEp0E Teno. [locTynaTensHoe U BpalaTeIbHOE IBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OcH BpamieHus. Ilieuo
cuibl. ClokeHue CUJl, MPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp Tsxectu
TeJa. Y CIOBUS PAaBHOBECHS TBEPIOTO TeNa. Y CTOWYUBOE, HEYCTOMUHUBOE,
0e3pas3InyHoe paBHOBECHE. Texuuueckue yCTpOMCTBA u
TEXHOJIOTUYECKHE TMPOIECChl: KPOHIITEHH, CTPOUTENbHBIA  KpaH,
peméTyarbie KOHCTPYKIIUH.

Tema 2.4. 3axonwi
COXpaHeHUus 8
MeEXaHuKe.

Nmnynbc MatepuanbHOW TOYKH, CUCTEMbBI MAaTEPUAIBHBIX TOUEK. LIeHTp
MAacCC CUCTEMbI MaTEpUAIBHBIX TOYEK. TeopeMa 0 IBUKEHUU LIEHTpa Macc.
NMnynbec cHIIbBl MU W3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXpaHEHUs
uMnyJsibca. PeakTuBHOE NBUXKEHHE. MOMEHT MMITyJIbca MAaTEPUATIBHOM
Toukd. lIpeacTaBieHne O COXpaHEHMM MOMEHTAa UMIIyJbCa B
HEHTpPaJIbHBIX TOJsIX. PaboTa cuiibl HAa MajJoM U Ha KOHEYHOM
nepeMeniennu. ['paduyeckoe npeacTaBiaeHue padoThl CUIbl. MOITHOCTh
cuibl. Mexanuueckasa paooma u mouwpocms. Kunemuuecxkan snepzus.
Kunernueckas sHeprus maTepuajibHOM TOUKU. TeopeMa 00 M3MEHEHHH
KMHETUYECKOW DJHEPruM MarepuaibHOW TOYKU. [loTeHuManbHBIE W
HENOTEeHIHAIbHbIE cuibl. Ilomenyuanvnaa nepeusa. 1loreHunanbHas
sHEPrus ynpyro aehopMUpPOBaHHOMN NPYXUHBL. [loTeHIMATbHAS SHEPTHS
TeJIa B OJHOPOAHOM TIpaBUTALMOHHOM moJie. [loTeHumnanpHass sHeprus
TeJla B TPABUTAIMOHHOM I10JIE OJJHOPOJIHOTO 11apa (BHYTPHU U BHE I11apa).
Bropas kocMuueckast ckopocTb. TpeTbsi KocMuyeckasi CKopocTb. CBs3b




paboThl HEMOTCHITMAIBHBIX CHUJI C U3BMCHCHHUEM MEXaHHYCCKOW SHEPTrUu
CUCTEMBI TeNl. 3aKOH COXPAHEHUA MEXAHUUECKOU IHepzuu. YTIpyrue u
HEYIpyrue CTOJKHOBEHHUS. YpaBHeHHE bepHymm s ujaeaabHON
JKUIKOCTH KaK CJICJCTBHC 3aKOHA COXPAHCHHS MEXaHHUYECCKOW SHEPTHUH.
TexHUYEeCKHuEe YCTPOHCTBA M TEXHOJOTHYECKHE IPOIECCHI: JIBHKCHHC
paker, BOJAOMET, KOMEP, MPYKUHHBIM IMHUCTOJIET, THPOCKOMN, (DUTYypHOE
KaTaHWe Ha  KOHbKax. [IIpumenenue 3aKOHO8  COXPAHEHUA.
Ilpakmuueckoe npumenenue pu3uuecKkux 3HAHUIL 8 NOBCEOHEBHOIL
HCUZHU O UCNOTIB306AHUA NPOCHBIX MEXAHUIMO8, UHCIPYMEHM 086,
mMPAHCNOPMHBIX CPEOCm 8

Jlabopamopnuaa paboma:

W3y4yenune 3aKoHa COXpaHCHUS UMITYJIhCa M PEaKTUBHOTO ABUKCHUSI.
CoxpaHeHHEe MEXaHUYECKOW »SHEpPruM TpH JBIWKEHUU Tella TOoJ
JIEUCTBUEM CUJI TSIKECTH M YIIPYTOCTH.

Kontpoabhasi padora Nel nmo teme «MexaHUKa 2

Pa3znes 3. MoJsiekyisipHas (U3HKA ¥ TEPMOJTUHAMMKA. 28
Tema 3.1. Ocnosvt | OCHOBHBIC MOJIOKEHUS MOJICKYJIsIpHO-KUHEeTHUecKOoM Teopun (MKT), ux 8 OK 01
MONEKYNAPHO- onbITHOE 0O0ocHOBaHue. [(uddys3us. bpoyHoBckoe nBrkeHHE. XapakTep OK 02
KUHemu4ecKkou JNBW)KCHUS M B3aMMOJEWMCTBHS 4YacCTHIl BellecTBa. Monenn cTpoeHus OK 03
meopuu. ra3oB, XUJAKOCTEN M TBEPIBIX Te€ U OOBSICHEHHWE CBOWCTB BEIIECTBA Ha OK 04
OCHOBE JTHX Mojeneil. Macca u pa3Mmepbl MOJIEKYJT (aTOMOB). OK 05
KomunuectBo BemectBa. [locrositnaas ABoraapo. TemnoBoe paBHOBECHE. OK 07
Temneparypa u cnocoOwl €€ u3mepenusi. [llkamna remneparyp Llenbcus. IIK ..

Monens uaeabHOrNO Tra3a B MOJICKYJSIPHO-KUHETUYECKON TEOPHUU:
YaCTHUIIbl Ta3a JIBUXKYTCS XAOTHYECKHM U HE B3aMMOJECHCTBYIOT APYT C
apyrom. [a3oBele 3akoHbl. YpaBHeHue Mennaeneera—Kianenpona.
AOGcomoTHas Temneparypa (mkana temneparyp KensBuna). Ypaeuenue
cocmoanua uoeanvHo2o 2aza. 3akoH JlanbTona. W3omponecchl B
UJIeaJbHOM ra3e C MOCTOSHHBIM KOJWYECTBOM BelecTBa. I'paduueckoe




IpEeJICTaBICHUE U30IPOLECCOB: M30TEpPMa, U30X0pa, u3obapa. Iazoevie
3akonvl. Monapuaa 2azoeas nocmoannan. CBsi3b MEXKIy NABICHUEM U
CpPEIHEH KHMHETUYECKOM SHEPrHed IMOCTyNaTeNIbHOIO  TEIUIOBOIO
JIBUKEHHUSI  MOJIEKYJl HJEIbHOTO Ta3a (OCHOBHOE  YpaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON ~ TeopuM uaeanbHoro rasza). CBszb
aOCOJIFOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKONW CHCTEMBI CO CpelHEr
KMHETUYECKOW DJHEPruey MOCTYIATEIBHOTO TEIIOBOTO JBWKECHUSA €€
yacThll. TEeXHWYECKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI:
TEPMOMETP, OAPOMETP, MOITYYEHHNE HAHOMATEPHAJIOB.

Tema 3.2.
Tepmoounamuxa.
Tennogvie mauiunbl.

Tepmoaunamuueckas (TJl) cucrema. 3agaHue BHEIIHMX YCIOBHM st
TEPMOJMHAMHUYECKON CUCTEeMbl. BHEIIHUE W BHYTPEHHUE IMapaMETPHI.
[TapameTpbl TEPMOJMHAMUYECKOM CHUCTEMBI KakK CpPEIHUE 3HAYCHUs
BEJINYMH, ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.
HyneBoe Hauasno TtepMmoanHamMuku. (CamMONpOU3BOJbHAS pENIaKCALUsS
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOro raa B TEPMOJMHAMHUKE — CUCTEMA YPAaBHEHUM:
ypaBHeHHEe MeHaeneeBa—KnanelpoHa U BbeIpaXEHHUE I BHYTPEHHEU
SHEPIruu. Y CJI0BUSA NPUMEHUMOCTH 3TOW MOJEIIN: HU3KAash KOHLIEHTPALIUS
YaCTUIl, BBICOKHE TEMIIEpaTyphl. BeipaxkeHue /isi BHyTpEHHEW dHEpruu
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a.

KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoJuHaMuKe. Beruucienue paboOThl MO
rpaduky npouecca Ha pV-nuarpamme.

Temnonepegaya Kak crnoco0 W3MEHEHUS] BHYTPEHHEW SHEpPruu
TEPMOJIMHAMHYECKON CUCTEMBI 0e3 coBepieHus padoThl. KoHBekIus,
TEIUIONPOBOJHOCTD, U3TyUYCHHE.

KonmnuectBo Tennotel. Tennoémkocmsv mena. Yoenvnasa u monapuasn
mennoémkocmu eeujecmea. YpapHeHue Maliepa. YenbHas TemioTa
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cropaHusi ToruiMBa. Pacuér koiMuyecTBa TEIUIOTHI MPHU TEIUIONepeaaye.
[Tonsarue 06 aguabaTHOM IIpoIiecce.

[lepBBIli 3aKOH TepMOAWHAMUKU. BHyTpeHHss sHeprus. KoamdecTBo
TEIUIOTBI U paboTa Kak MeEpbl HM3MEHEHHS BHYTPEHHEH SHepruu
TePMOJUHAMHYECKON cucTeMbl. Paboma u mennoma kax ¢opmul
nepeoauu Inepeuu.

BTopoii 3ak0OH TepMOAMHAMHMKH JJIsi PABHOBECHBIX MPOLIECCOB: YEPE3
3aJIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJUHAMHYECKOM CHUCTEMBI
MPOXOJUT €IUHCTBEHHAs afnadaTa. AOCOIIOTHAs TeMIleparypa.

BTtopoii 3akOH TEpPMOJMHAMHUKHM JUIsI HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXHO TepeaaTh TEIUIOTYy OT Oojiee XOJOJHOro Tela K Oosee
Harperomy Oe3 komneHcanuu (Knaysuyc). HeoOpatuMocTs pHpoaHbIX
MIPOIIECCOB.

Ipunyun oeiicmeus mennogoit mawunwl. Tennoevie osucamenu. KI/[
mennoeoz2o oeuzamena. MakcumanbHoe 3HadueHue KIIJI. [uxn Kapho.
Xonoounvnvie mautunbl.

DKOJOTMYECKUE AaCIEeKThl HCIMOJIb30BaHUS TEIUIOBBIX JIBUTATEJICH.
TerioBoe 3arps3HEHUE OKPYKAIOLIECH CPEIbl.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJIOTUUECKUE MPOIIECCHI: XOJIOIUIbHUK,
KOHJIUIIMOHEP, NIU3EIbHBIH M KapOIOpPATOPHBIM JBUraTelivd, MapoBas
TypOMHA, TOJYyYE€HHE  CBEPXHM3KUX  TEMIIEparyp,  yTUIU3aIus
«TETUIOBBIX» OTXOJIOB C UCTOJb30BAHUEM TEILJIOBOTO HACOCA, YTUIU3AIIMS
OMOOpPraHWYECKOro  TOIUIMBA  JJIE  BBIPAOOTKH  «TEIUIOBOW»
AIIEKTPOIHEPTUH.

Tema 3.3.
Azpecamnvie
coCmoaHuUs
eeutecmea. Dazosvie
nepexooul.

[TapooOpa3oBanue u KoHaeHcarusa. Vcmapenue u kumneHue. Y aelbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacepimienHble 1 HeHacellleHHbIE napbl. KadecTBeHHas: 3aBUCUMOCTD
IJIOTHOCTH M [IaBJIEHUSI HACBILMICHHOIO Ilapa OT TEMIIEpaTypbl, HX
HE3aBHCHMOCTH OT 00bEMa HachlleHHOTo napa. Ilepezpemuiit nap u ezo




UCNONb306aAHUE 8 MEXHUKe. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
JTABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3yXa. A0Co110mMHan u OMHOCUMENbHAA 6]IAHCHOCHLD
6030yxa.

Teépnoe Teno. Kpucrammueckue u amopdubie Tena. AHU30TPOMUS
CBOMCTB KpuctaiioB. Ilnaenenue. Ilnasnenue w KpucTaIu3aIusl.
Yoenvnaa mennoma nnagnenus Cyonumariusi.

Hedbopmaruu tBEpHOrO Tena. Pactsokenue u cxxarue. Caur. Momynb
FOnra. Ilpenen ynpyrux aedopmanui.

Tennoeoe pacuiupernue meepovix men u rxncuokocmeii. Koygpgpuuuenm
JUHeNnno20 pacwiupenus. Koipguyuenm o006vémnozo pacuwupenus.
Yuem pacuwiupenus ¢ mexnuke. AHTapMOHHM3M TEIUIOBBIX KOJeOaHUU
YacTHI] BeIIeCTBAa KaK TMpPUYMHA TEIUIOBOIO paciIupeHus Ten (Ha
Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEXOIaxX.

Ypaenenue mennosozo vananca.

IHosepxnocmnoe namsaxcenue. Cmauueanue. Henenusn na cpanuue
scuokocmu ¢ meepovim menaom. KodppuiueHt MmoBepXHOCTHOTO
HarTspkeHus. Kanwsipaele siBiieHus. JlaBiieHWe MO HMCKPUBJIEHHOU
MMOBEPXHOCTHIO kuAKocTU. Popmyina Jlannaca.

TexHudecKkue YCTPOWCTBA W TEXHOJOTHYECKUE IIPOIECCHI: JKHUIKHE
KpUCTAJTbI, COBpEMEHHbIC MaTepuaibl. IIpakmuueckoe npumenenue 6
NO6CEOHEBHOU MHCU3HU (U3UYECKUX 3HAHUI O CBOUCMEAX 2a308,
HCUOKocmeil u meepovlx me.

Jlabopamopnuaa paboma:

M3mMepenure BIaXHOCTH BO3lyXa

Paznen 4. DiaekTpoauHaAMMKA.
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Tema 4.1.
Inekmpuueckoe
none.

DIIeKTpU3alMs TNl U €€ NPOABICHUSA. JneKkmpuueckue 3apaovl. J1Ba
BUJIA DJIEKTPUYECKUX  3apsaoB. [IpOBONHMKHW, JUANEKTPUKU U
MOJYNPOBOJHUKHU. OJEMEHTAPHBIA DJIIEKTPUYECKUN 3apsn.  3aKoH
COXPAHEHUA INEKMPUUECKO20 3apAoa.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsanapl. 3akon Kynona.
DiekTpudeckoe nojie. Ero geicTBre Ha JIIEKTPUUYECKUE 3aPsJIb.
Hanpsoxénnocts  3nektpuyeckoro mnosst. [IpoOsslii  3apsan.  Jluaum
HAMpPsHDKEHHOCTH 3JIEKTPUYECKOTO ToJid. OJHOPOAHOE 3SJIEKTPUUECKOE
ToJIE.

[IoTeHIHAIBHOCTh ~ BJIEKTPOCTATHYECKOTO  TOJIA. Paznocmo
nomenyuanos. Cea3b Mmedxcoy HANPANCEHHOCMbIO U PA3ZHOCHIBIO
nomenyuanog. I1oreHIManbHas YHEPTUS 3apsia B DJIEKTPOCTATUIECKOM
nosie. [loreHnman 3nekTpocTaTdeckoro nosist. CBs3b HANpPsSHKEHHOCTH
MOJISI U Pa3sHOCTU TMOTEHIMAIOB JJI AJIEKTPOCTATUYECKOTO TOJis (Kak
OJTHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[IpuHIUII CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apspkeHHOU cdeprl. [Tome
PaBHOMEpPHO 3apsDKEHHOTo 1o o00véMy 1mapa. [lome paBHOMEpHO
3apsHKEHHON 0€CKOHEUHOM mIocKocTH. KapTHHBI TMHUIM HANIPSKEHHOCTH
ATUX MOJIEHA U SKBUMTOTECHIIMATIbHBIX TOBEPXHOCTEM.

IIpoeoonuxu 6 3nekmpuueckom nojie. Y CIOBU€ PaBHOBECUS 3aPsJIOB.
Juanekmpuku 6 IneKmpuueckom  noJe. Hwusnexrpruueckas
IIPOHUIIAEMOCTH BeulecTBa. [lonapuszayua OuieKmpuros.
Konnmencatop. OJEKTpOEMKOCTh  KOHAEHCATOpA.  DIEKTPOEMKOCTH
IIJIOCKOTO KOHAEHCATOPA.

[TapannenbHoe  coeauHeHne  KoHAeHcaropoB.  IlocnepmoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KEeHME 3apsyKEHHOM YaCTULbI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK ...




TexHuueckue yCTpoUCTBAa U TEXHOJIOTHUUECKHE MPOLIECCHI: AIEKTPOCKOTI,
AIEKTPOMETD, AIEKTPOCTaTUYECKAS 3aIluTa, 3a3eMJICHHE
AIIEKTPOIIPUOOPOB, KOHIEHCATOPHI, reHepatop Bau ae ['paada.

Tema 4.2.
Ilocmosannuoii
9J1IeKMPU4ecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi  CymIECTBOBAaHHS  IOCTOSSHHOTO — DJIEKTPUYECKOTO  TOKa.
Hcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akon Oma 1iig yyacTtka 1enu. 3akon Oma 01a yuacmka yenu.
DNEKTPUYECKOE COMPOTUBIICHUE. 3ABUCUMOCHL  CONPOMUGICHUS
00HOPOOHO020 NPOBOOHUKA OmM €20 OJIUHbL U NAOUWAOU NONEPEeUHO20
ceueHua. Y IeIbHOE COMPOTUBIICHUE BEIIECTRA.

Ilocneoosamenvnoe, napanieivHoe, CcMeUWaHHOe  COEOUHEHUE
npoeooOHuUK08. Pacuér pa3BETBIEHHBIX JIIEKTpUUECKUX Leneil. Ilpasuna
Kupxzoga.

PaGota snextpuyeckoro Toka. 3akou /coyna—/Ienua.

MOIIHOCTB ANEKTPUUECKOro ToKa. TeroBasi MOIIIHOCTD, BbIAeNAeMas Ha
pe3ucrope.

Inekmpoosurzcywian cuna UCMOYHUKA MOKA. JiieKkmpuuecKue yenu.
O/JIC u BHyTpeHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA. 3akon Oma 01
noanou (3amKHymoit) snekmpuueckou yenu. Paboma u mowgnocmo
nocmoannozo moka Tennosoe Oeiicmeue moka. Coedunenue
UCMOYHUKOG INIeKMPUYECKOUl IHepzuu 6 oOamapero MOUHOCTD
HUCTOYHUKA Toka. KOpoTKoe 3aMbIKaHUE.

KonneHncaTop B 1€ MOCTOSTHHOTO TOKA.

TexHuyeckne ycTponcTBa M TEXHOJOTMYECKHE MPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUICCKON IHEPTUH.

Jlabopamopnasa paooma:

Omnpenenenue yeapHOTO COMPOTUBIICHUS TPOBOHUKA

Onpenenenue O/IC © BHYTPEHHErO COINPOTHUBIICHHUS HCTOYHUKA
HaIPSHKCHUS
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Tema 4.3. Toku ¢
PAa3IUYHBIX CPeoax.

DNeKTpuyecKkas MPOBOJAUMOCTb PAa3IUYHBIX BEIIECTB. JIEKTPOHHAS
MPOBOJUMOCTh TBEPABIX METAIOB. 3a8uUCUMOCHb IJ1IEKMPUUECKO20
conpomueieHus npoeooOHuUKoe om memnepamypul. Temnepamypuoiii
K0I(ppuyuenm conpomuenenusn. Ceepxnpoeooumocme.
DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.
[lonynpoBOMHUKHN. neKkmpuueckuil mMoOK 6 NOJAYHPOEOOHUKAX.
CoOcTBeHHas ¥ IPUMECHAS TPOBOIUMOCTH MTOJTYITPOBOTHUKOB. CBOHCTBA
p—n-tiepexona. Ilpumenenue noaynpoeoonuxos. Iloaynpoeoonuxoeswie

npuoopei.
OJIEKTPUYECKMM  TOK B DJJIEKTPOJMTAX.  DJIEKTPOJUTHYECKAsS
JTACCOIUALIUSL. Inexkmponus. 33axkon Inekmponuza Dapaodes.

IneKkmpoxumuueckuii IKGUBAIEHM.

DOnexTpudeckuid TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSTEIbHBIN
paspsan. Buowl zazoevix pazpadoe PaznuyHbie TUIIBI CAMOCTOSTEIIHHOTO
pa3psaa. Mosaus. [1nazma.

TexHuueckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHHE: Ta30pa3psIHbIe
JaMIIbl, JIEKTPOHHO-JTydeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI:
JIMOJT, TPAH3UCTOP, GOTONO/, CBETOINO/, TajlbBaHUKA, PAPUHUPOBAHHE
MEJT!, BBITIJIABKA AJTFOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHS.

Tema 4.4.
Maznummnoe none.

B3auMopnelcTBUE TMOCTOSIHHBIX MAarHUTOB WU IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bektop ~MarHuTHOM <~ MHAYKOMHU.  [IpuHIMD
CyNEPIIO3UIIUA MArHUTHBIX MOJIeH. JINHUM MAarHUTHOW UHAYKIIHUH.
MarnuTtHoe 1oJjie TpOBOJAHUKA C TOKOM (MPSIMOTO MTPOBOJAHUKA, KATYIIKH
U KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa. Ilpumenenue cunvt Amnepa.

Cuna Jlopenua. Ilpumenenue cunwt Jlopenua. JIpnxenune 3apsokeHHOU
YaCTHUIIHI B OJJHOPOJHOM MarHUTHOM nojie. Pabora cunel Jlopenna.
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MarsuTHoe Iojie B BCHICCTBC. Maznummnbwie ceoiicmea eeuiecmea.
Maznummnasn npornuuaemocmb. cI)CppOMEll“HeTI/IKI/I, Imapa- u
AUaMaraCTHuKHU.

TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOUCCCHI: IIPUMCHCHUC
ITIOCTOAHHBIX MAarsuToOB, QJICKTPOMAIruuToOB, TCCTCP-MYIbTUMCTDP,
QJICKTPOABUTATCIIb HKO6I/I, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHII.

Tema 4.5.
AnekmpomazHumuan
UHOYKYUA.

Henenue rnekmpomazuumuou unoykyuu. 11oToOk BEeKTOpa MarHUTHOU
uaaykuuu. OJIC uHaykuuu. 3aKkOoH HJIEKTPOMArHUTHOM WHIYKIIMH
®dapanes. Buxpeesoe rnekmpuueckoe noine. Toxu Oyxo.

OJ1C vHAYKUHK B POBOJHUKE, IBMKYIIEMCS B OTHOPOJTHOM MarHUTHOM
ToJe.

[IpaBuio Jlenua.

Hnoykmuenocmep. Katyiika MHIYKTUBHOCTH B IIENHU ITOCTOSIHHOTO TOKA.
Henenue camounoykuyuu. 3J1C caMOMHIYKIIUY.

DHepausa MAZHUMHO20 NOJIA MOKA. DHEPTUS MATHUTHOTO TOJIS KaTYIIKA
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnueckue YCTPOMCTBA u TEXHOJIOTUYECKHUE MPOLIECCHI:
WHIYKIIMOHHAsl TI€Yb, COJICHOW, 3allldTa OT DJIEKTPU3alMH TeJl TpHU
JBI>KCHUU B MATHUTHOM T0JI€ 3eMJIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OmnpeneneHne HHIYKIIMU BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue sSiBICHUS] CAMOUHAYKIIHH.

COopka MoJien 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Jlabopamopnasa paooma:

WN3ydeHune siBJIeHUs 3JIEKTPOMAarHUTHOW MHIAYKIIUU

Koumponvnas paooma Ne2 na memy «nekmpoounamuka»

Paszngea 5. Kosie0anus 1 BOJTHBI.
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Tema 5.1.
Mexanuueckue
Kosleoanus.

KonebarensHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunyeckue konebanus. KunHemaTnueckoe U AUHAMHUYECKOE
ONMMCaHWE.  DHEPreTMYeckoe  OmHhcaHue  (3aKOH  COXpaHEHUus
MEXaHUYeCKOM  3Hepruu). BbIBOA  JTHHAMHYECKOTO  ONHUCAHMS
rapMOHUYECKUX KOJIeOaHUN U3 UX SHEPreTUYECKOT0 U KUHEMATUYECKOTrO
ONMUCAHUA.

Awmmuntyzaa u asza konebanuit. CBA3b aMIUIUTYAbI KOJICOAHUN HCXOTHOM
BEJTUYMHBI C aMITUTYIaMH KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUHI.
[lepuon u yacrorta kosebanuil. [lepron mManbix CBOOOIHBIX KOJICOAHUI
MaTeMaTH4yeckoro  mastHuka. llepuon  cBOOOAHBIX — KOJeOaHMIA
MPY>KUHHOTO MasiTHUKA.

[lonarue o 3aTyxawmmx KojeOaHUsX. BBIHYXJAEHHBIE KOJICOaHUS.
Pe3onanc. Pe3onHaHcHass kpuBasd. BriusHue 3aryxaHus Ha BHUJ
PE30HAHCHOM KPHUBOU. ABTOKOJICOAHUS.

TexHuyeckne ycTpoHCTBa M TEXHOJOTHMYECKHUE IMPOLECCHI: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.
Jlabopamopnasa paooma:

W3yyeHue 3aBHCHUMOCTU TepHOJia KOJCOAHWN HHUTSHOTO MAasTHHKA OT
JUIMHBI HUTH WJIN MAacChl Tpy3a.

Tema 5.2.
AnekmpomazHumHble
Koneoanus.

Konebarenbubiit kKoHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJeOaHUs B
uaeanbHoM KosiebatenbHOM KoHType. ®opmyna Tomcona. CBsizb
aMIUTUTYJbl 3apAlla KOHAEHcaTopa C aMIUIUTYJIOM CHJIbI TOKa B
KoJie0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.
3artyxaromue  JJEeKTPOMArHWTHBIE  KoyieOaHWsA.  BBIHYXIEHHBIC
AJIEKTPOMArHUTHBIE KOJICOAHUS.

Ilepemennplit mok. MOIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JNEUCTBYIONIEE 3HAUYCHHE CHJIBI TOKA M HANPSHKEHUS TPU Pa3IMYHOU
(dbopMe 3aBUCHMOCTH MTEPEMEHHOT'0 TOKA OT BPEMEHHU.
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I'enepamop nepemennozo moka. CuHyCOUAANbHBIN EPEMEHHBIN TOK.
Emkocmnoe u unoykmuenoe conpomueiieHus NePemMeHHO20 MmOKd.
AKmueHnoe conpomuenenue. 3akon Oma 0aa I1EKMPUUECKOUl yenu
nepemennozo moka. Paboma u mowpocmo nepemennozo moka. Toku
6b1COKOIl yacmomul. Pe3uctop, KOHJIEHCATOP U KaTyIIKa MHIYKTUBHOCTH
B IENUM CHHYCOMJAIBHOIO IEPEMEHHOTO TOKAa. Pe3onanc ¢
971IeKMPUYecKoll yenu

Tpancgpopmamopwr. Uneanwvuwiii Tpanchopmarop. Iloayuenue,
nepeoaua u pacnpeoenenue 3jaekmpoinepzuu. 1 Ipon3BoacTso,
nepeaaya u NoTpedseHre 3JIEKTPUUECKON SHEPTUU.

DKOJOTUYECKUE PUCKU MPU MPOU3BOJCTBE NIEKTpodHEepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuueckue  yCTpoWCTBA WM TEXHOJOTHYECKUE  MPOLECCHI:
ANEKTPUYECKUN 3BOHOK, TE€HEpaTop NEPEMEHHOrO0 TOKA, JIMHUU
AJeKTponepeaay.

Jlabopamopnaa paooma:

HccnenoBanue 1enu NEPEMEHHOIO TOKA C UHAYKTUBHBIM U €MKOCTHBIM
COIIPOTUBJICHUSIMU. fIBIICHHE PE30HAHCA HANPSIKECHUIN

Koumpononas paboma Ne3 na memy «n1ekmpomazHumule 2
Ko1e0anus.»

Tema 5.3. Onmuka. [IpssmonuHEHOE PaCpPOCTPAHEHUE CBETA B OJHOPOJHOU cpene. Cuna 10 OK 01
ceema. Jlyu cBeta. TOUEUHBIN UCTOYHUK CBETA. OK 02
OTtpaxeHnue cBeTa. 3aKoHbI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuit OK 04
B T10cKoM 3epkane. Chepuyeckue 3epkana. OK 05
[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOTIOTHBIN IIK ..

1oKasaTellb npestoMmyieHus. OTHOCUTEIBHBIA TIOKA3aTelb MPEIOMICHHUS.
[TOCTOSIHCTBO YacCTOTHI CBETa U COOTHOILICHUE JJIMH BOJIH IPH IIEPEXO/IC
MOHOXPOMAaTHUYECKOTO CBETA Yepe3 IPAHUILy pasjesia JABYX ONTHYCCKUX
CpeI.




Xon nyueii B mpusMme. Jucnepcusi cBera. Cl0KHBIN cocTaB 0€JIoro cBeTa.
IBer.

[lonHoe BHyTpeHHee oOTpaxkeHue. lIpeAenbHbBIl yroa  MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

CobOuparonyie U pacceuBaromue JIUH3bl. ToHKas nuH3a. DOKyCHOE
PacCTOSTHUE U ONITUYECKAsi CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (DPOKYCHOTO
paccTosiHMsI TOHKOM cdepuueckoil JIMH3bI OT €€ TeOMETpUu U
OTHOCHUTEJIBHOT'O TTOKA3aTeNs IIPETOMIICHHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

XoJ ayda, MPOMEIETO JUH3Y MO/ POU3BOJIBHBIM YTJIOM K €€ IIaBHOU
ontuyeckoi ocu. IloctpoeHne n300pakeHnii TOUKU U OTPE3Ka MPsIMOil B
coOMparoIMX U PACCEUBAIOLLUX JIMH3AX U UX cucTeMax. Oceeuiénnocme.
3aKoHbl 0céeu|eHHOCmU

Ontuueckue npubopsl. Pazpemaromjas cnocoOHocTh. [maz  kax
ONTUYECKAsi CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITUKHU.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE MCTOYHUKH.
Ycnosus HaOJI0ICHUS MaKCHUMYyMOB u MUHHMYMOB B
UHTEp(EPEHIIMOHHON KapTUHE OT JBYX KOTE€PEHTHBIX HMCTOYHUKOB.
[Tpumepsl KilacCUYECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cera. JudpakimonHas peni€étka. Y clIoBUE HAOIIOIEHUS
IJIaBHBIX MAKCUMyMOB IIpH IaJI€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHudeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: OYKH, JIYIIa,
nepuckon, ¢oToanmapar, MHUKPOCKON, MPOCKIIMOHHBINA  ammapar,
MIPOCBETIICHUE ONTUKH, BOJIOKOHHAS OINTHKA, TU(PpaKIIMOHHAS pEerIETKA.
Jlabopamopuasn paboma:

W3yuenune n300pa>keHus MpeMETOB B TOHKOM JIMH3E.




HaOmronenue u ucciaegoBanre Iu(pakiimoHHOTO CIIEKTpa.

Pa3nesn 6. OCHOBBI CIENHAJIBHON TEOPHUH OTHOCHUTEIHLHOCTH.

['paHuIpl NPUMEHUMOCTH  KJIACCMYECKOM MexaHuku. llocTymatel
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM wuHTepBai. [Ipeobpa3zoBanust Jlopenua.
VYcnoBue  npuuMHHOCTH.  OTHOCHUTENBHOCTH  OJTHOBPEMEHHOCTH.
3ameJIeHne BpEMEHU U COKPAILICHHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl C JHEPIrUEW W HMILYJIBCOM DPENSTUBUCTCKOM YaCTHULIBI.
DHeprus MmoKosl.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

YyeHn4yeckui SKCIIEpUMEHT, J1abopaTopHbIe PaObOThI, MPAKTUKYM.
OnpeneneHue UMIYJbCa W JHEPTUM PEIATHUBUCTCKUX dacTUl (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).
Jlabopamopnasa paboma: HabmoneHue CrieKTpOB MOTJIOMICHUS U
UCITyCKaHUs

HaOmronenne natepbepeHunn 1 1udppakiivu CBETa.

Koumpononas paboma Ne 4 na memy «Onmuxay

Paznen 7. KBantoBas ¢pusuka.
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Tema 7.1.
Kopnyckyaapno-
60IHOBOUL 0YAIU3M.

PaBHOBecHOE TemioBoe H3MydeHHe (M3MydeHHe abCOTIOTHO YEPHOTO
Tena). 3akoH cMmemieHus Buna. I'unoresa Ilnanka o kBaHTax. ®OTOHBI.
DHeprus ¥ UMIyJIsC (HOTOHA.

Domorpgpexm. Omnviter A. I'. CroneroBa. 3akonbsl ¢GoTodddekra.
Ypasnenue inwmeiina ona omorppexma. «Kpacnas rpanuiiay
dboToaddexra.

JlaBrieHue cBeTa (B 4aCTHOCTH, JJABJICHHE CBETa Ha aOCOIIOTHO
MOTJIONIAIOIIYIO0 U aO0COIOTHO OTPaKaIOIIyI0 MOBEPXHOCTH). OnbIThI 1.
H. Jlebenera. Bnewnuii homoinexkmpuuecxkuit y¢p¢hexm. Buympennuii

OK 01
OK 02
OK 04
OK 05
OK 07
IIK ..




domorgppexm. Tunvt homornemenmos. BonHoBbie CBONCTBA YACTHUII.
Bomnbl ae bpoitns. Jlnvunaa BosHb! e bpoitins u pazMepsl obiactu
JIOKaln3aluu JBIKyLIEncs YacThllbl. KopIyCKysipHO-BOJTHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHUKPOMUDE. CooTHomeHus
HeonpeaenénHocTel I eitzenbepra.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTHYECKHE MPOLECCHI: CIIEKTPOMETP,
¢doTorneMeHT, (QOTOAATYMK, TYHHEIbHBIH MHKPOCKOI, COJHEYHas
Oatapesi, ceeroauo. Ilpumenenue gpomorghgpexma.

Tema 7.2. Qu3zuka
AMmoMHO20 A0pa u
INNEMEHMAPHBIX
yacmuy

[Toctynatel bopa. U3nydyenune u nornouieHue (HOTOHOB MPU NEPEXOAEC
aToMa ¢ OJTHOTO YPOBHsI SJHEPTUH HA IPYTOM.

Bune! ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYeHHE cBeTa. Jlazepul.

TexHuyeckue ycTpoucTBa U TEXHOJIOTUYECKHE IPOLECCHI: CIIEKTPAIIbHBIN
aHaln3 (CIIEKTPOCKOI), Ja3ep, KBAaHTOBBIM KommbloTepHyKIOHHAs
mozenb sigpa ['eitzenOepra—MBanenko. 3apsa siupa. MaccoBoe 4mCIO
sapa. U30Torsl.

PannoaktuBHOCTE. ANb(ha-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amMma-uziyyeHue.

3aKOH paJuoOaKkTUBHOTO pacrajaa. PainoakTuBHBIE HU30TOMNBI B MPUPOLE.
CBOICTBa MOHM3UPYIOLIETO U3JIy4eHUsl. BiusHue palnOaKTUBHOCTH Ha
UBbIE opraHu3mMbl. EcrecTBeHHbIN (poH uznyuenus. Jozumerpusi.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuinbl. Jlegekt Macchl sapa.
Snepubie peakuuu. JleneHue U cuHTE3 sAAep. SIEpHBIE pPEAKTOPHI.
[TpoGsieMbl ynpaBiasieMOro TEPMOSIAEPHOTO CHHTE3a. DKOJOTHYECKHE
ACIIEKThI Pa3BUTHS SIACPHOU DHEPTETUKH.

MeToapl perucTpaly U UCCIIETOBAHUS YJIEMEHTAPHBIX YACTULL.




@DyHIaMEHTAJIbHbIE B3aUMOJECHUCTBHS. bapuOHBI, ME30HBI W JICIITOHBI.
IIpencraBnenne o CranagapTHOM Mojnenu. KBapk-IirooHHas MoOJeib
aJpOHOB.

®dusuka 3a npeaenamu CtanaapTHoi moaenu. TEéMHas maTepust U TEMHas
DHEPTHUS.

EnnHcTBO u3nyeckoil KapTUHBI MUpa.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL: JO3UMETP,
Kamepa BuibcoHa, iAepHBI pEaKToOp, TEPMOSIIEPHBIA PEAKTOP, AaTOMHAs
OoM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadusi.

Jlabopamopnuaa paboma:

M3yyeHue TpekoB 3apsKEHHBIX YacTHI o (oTorpadusam

Pa3znes 8. JjeMeHTBI ACTPOHOMHUY U ACTPOQU3UKH.

Otanbl pa3BUTUSL aCTpOHOMHUHU. [IpUKIIaAHOE W MHUPOBO33PEHUECKOE
3HAYCHHWE AaCTPOHOMHH. [IpUMEHMMOCTH, 3aKOHOB (PU3MKH 1A
O0OBSICHEHUS MPUPOIBI KOCMUYECKHX 0OBEKTOB.

MeTtonbl aCTpOHOMHUUYECKHX HccienoBaHuil. COBpEeMEHHbIE ONTUYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHass aCTPOHOMMUS.

Bup 3Bé3qH0r0 HeOa. Co3Be3nus, ApKue 3BE3/IbI, MIAHETHI, UX BUIUMOE
JIBUKEHHE.

CosiHeuHast cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. Jlmarpamma «CHEKTpaJbHBIN
KJIacC — CBETHUMOCTH». 3BE3MBI TJIABHOW  IOCIIEIOBATEIbHOCTH.
3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» JUISI  3BE3  TJIaBHOM
NocJeA0BaTeNbHOCTU. BHyTpenHee cTpoeHue 3BE31. CoBpeMEHHBbIE
MPEJICTaBACHUS O TPOUCXOXKACHUU U HBOJIOIMK COoJTHIIA U 3BE3/1. DTaIbl
JKU3HU 3BE3I.

I NEL

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




Muieunsiii [yt — Hama ["anaktuka. [Tonoxenue u aqerxenue CoJiHIa B
[Nanaktuke. Tumnsl ramakTuk. PaguoranakTuky U KBa3apbl. YEPHBIC NbIPHI
B siipax TJIAKTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa0O6ma. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeIMKTOBOE M3TyUCHUE.
MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

HpOMe)KyTO‘lHaﬂ arrecranmsa. 3K3aMCH

Bcero:
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