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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ Denepainuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpPKaHUH, OOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «dPuznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHN IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOIMMBI JJIA TPOJODKEHHS 00pa3oBaHHs B
opraHuzanusx mnpodecCUOHAaTLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o (QusMke ONpENensioTCs IUIAHUPYEMBIE PEe3yJIbTaTh
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yrayOnEéHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMS Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «Ousuka» mo rogam o0yyeHusl.

[Iporpamma mo ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cCOXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOIo IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoiieM mupe. LLkonpHbIM Kype HU3UKH — CHCTEMOOOpa3yroIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommer. Mcmonp30BaHWE W AKTUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUI0O XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKM BHOCUT OCHOBHOM BKIJaJ B (GOPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €I0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3ndyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoea cymanumapusayuu. EE peannsanus NpeaIosiaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc usuku yriry0iEHHOTO ypOBHS
IIPEAIOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPpaMMbl TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
IOPUHLIKAINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCcTBYyIomero (axkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIONIETO (PPOHTAIbHBIE YYCHUYECKHE OMBITHI MPU HM3YUYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnudyd (QHU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs 160 B koHue 10 u 11 kimaccoB, mub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTtopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBo MHCTPYKIIUU.

B nmporpamme 1mo (Qusuke cuUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJII 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOW MOJEIbIO, TTO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MIPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpelcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIOIIre BbIOOpa
(bu3nYecKoi MOJIENU sl CUTyalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IpoIiecca Kypc (PU3MKU YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
($u3MKEe YYEHUYECKUX ONBITOB, JIaDOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  O0ECIEUHUBAET IOCTAHOBKY
MEePEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICIOBAHMUSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00Opy/nOBaHME MJII YYEHHYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJammmuxcs. TemMaTH4ecKhe KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4CHUS] PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJbI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3KMKU JJisI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHEeHeMy 00y4eHHUI0 B 9TOM HalPaBJICHHH.

JlocTikeHHne 3TUX 1elied 00ecreunBaeTCsl PEIICHUEM CIEAYIOIHNX 3a/1ay B
npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUs:

NpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (u3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYeCcKUX SIBICHUNW B MPUPOAE M ISl MPUHATUS MPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MojJeNd, aJIeKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKUX OCHOB M TMPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a W HUHTEpHpeTranuu HHpopMaluuy,
OMpeIeSICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM IS PAa3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHABHON EeATeTbHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpaeTCs OOYyYaIOIUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoOBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUUTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (pU3HKE.

Croco06b1  m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BeIUYMH  (a0CONIOTHAsT |
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3NUECKUX SIBJICHUN M MPOIIECCOB (MaTepUalibHasi TOUKA,
aOCoOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACATBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOPUSL.

Pons u mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK JabopaTopued o ¢usuke. [IpuMepsl U3MepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIeHuii U CI0KeHHE CKOPOCTEN.

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

CBobOonHOEe mManeHue. YCKOpeHue CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBonunHenHoe  nBuxkeHue. JIBMKEHHME  MAaTepUAIIBHOW  TOYKM  I10
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApsIOB, LIEMHbIE, IIecTepéHYaTsle W peMEHHBIE TNeEpeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CriocoObI ucceI0BaHMsl IBUKEHUA.

WnmrocTpanus npeaenbHOro Nnepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aABwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEN NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU.

N3Mepenue  yCKOpeHMs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabOpaTOpUN ).

N3yuenne nBWXKEHUS Tejla, OpOIIEHHOrO0 Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

N3ydyeHue IBUXKEHHUsSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OoOpalieHus: KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HbroroHa. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpyuHIun cynepno3unuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MACCBHI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoThl. J[BHXKEeHUE
HEOECHBIX TeN U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruiia Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne IByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAaKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €ro MAacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydeHne IBHKEHHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHHYTOW depes
JErKuit OJIOK.

N3mepenne kodduimeHta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TspkecTu Tena.

YcnoBust paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, peiéTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

YciioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccenenoBanve yciloBUM pPaBHOBECUS TBEPAOIO Telda, HMEIOLIEro0 OCh
BpAIlICHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvt coxpaneHusn 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

MMnynbe CHITBI M MU3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O cCOXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHIManbHpIE M HENOTCHUMAIbHBIE CWIbL. lloTeHuManbHas 3HEPrUs.
[TorenuunanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu Ui MACAIBHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBI.

W3MeHeHne 3HepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY IIYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUM.

N3MepeHne KHHETHYECKOU YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS NP JABWXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monemm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
rasza JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJeabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIOy [JaBIECHHEM U  CPEIHEH KUHETHYECKOM  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOrO JIBUKEHUS €€ YaCTHII.

TexHH4eCckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Judbdy3us sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIUI000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. (CaMONpou3BOIbHAA — peJaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEPruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! qecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIHHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMII0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue W KoHACHcamus. lcmapeHue W KWIEHHWE. Y JenbHAs
TEIJIOTa Mapoo0pa3oBaHUA.

HacblllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTav3anusa. YJIeJIbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie sBienus. J[apieHue noa MCKpPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE TPOILECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>XKEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITHl C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIaBJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MIAPOB.

W3mepenne aOCONMIOTHONW BIaXXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCMMOCTH  JiepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W IOJYHPOBOIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUSI BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocTh  anekTpuueckoro  mosisa.  [IpoOHbiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO N0JIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DIeKTPOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIeHCATOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMNU, COJACPHKAIIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyeckKuil mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hanpsikenue U u D1C £ .

3akoH OMa U1l ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJITHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOW  (3aMKHYTOM) JJICKTPUYECKOM I1ernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HAMPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TOMEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSIHHOM
HaIpsHKEHUH.

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

CrniocoObl coelMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAs ITUCCOLMUALMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHUYecKHe YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anexktpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

POu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYEeCKUX BEIUYMH, NPOBEpPKA MPENJIOKEHHBIX THUNoTe3 (BbIOOp W3 padorT,
ONMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MvecKas BEIUYMHA, 3aKOH,



Teopus, HAOIIOACHHE, DSKCHEPUMEHT, MOJCIHUPOBAHHUE, MOJEJb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpensl,
yTUiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepUallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), UCTOIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
MOJlyYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYTPOBOIHUKOBEIE PUOOPHI, TaJTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsHKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1nose B BeuecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHu4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOABUTATEND SIKOOU, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOMM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUN MarHuTHOM MHYKIIMH TOJIA JTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomazHumnas uHOYKYus.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIHUOHHAS
Me4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenne MarauTa B allIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHNS] CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanust v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOaHusi. Kunemarnueckoe U JUHAMHYECKOE OIHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYJIaMU KOJIeOaHUH €€ CKOPOCTU U YCKOPEHHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOIHBIX KOJieOaHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHrYecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK0ae0aTeIbHOro ABYKEHUS.

HabGnronenue He3aBUCUMOCTH NIEPHOJIA MAJIBIX KOJIEOAaHUM Ipy3a HA HUTH OT
aMILTATY/IBI.

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

HccnenoBanue koyie0aHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HIeaTBbHON MOIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HHUTSHOTO U MPYKHUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBMKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPYyTOM IMO/IBECE.

W3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHMIA.

Tema 2. dnexmpomaznummnbsie Ko1e0aHUs.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
uceanpHOM KoJsiebaTenpHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIMTYA0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUsI SHEPTUU B HI€aJTbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxaroumme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS TpU PA3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO0 TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTPEOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucTop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUM IEKTpoIIepeIayn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Nzyuenue tparnchopmaropa.

HccnenoBanne MEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHe, HHTephEepeHLus U
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

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

CBoHCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MNPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
peJIOMJICHUE, TTOJSIpU3als, TudpaKius, UHTephepeHITHs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxkeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
nperaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUM U OTHOCUTEIBLHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKH W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak onrtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmuecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnepoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPATUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBOMCTB H300paKeHUH B JTMH3AX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW pEmETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIui CBETA.

N3yueHne noyisipu3alvii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPpakImOHHOTO CIIEKTpA.

N3mepeHnune IJMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs! CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOU
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynartsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpaszoBanust  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrued U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUs
MOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHNYEeCKUH IKCIIEPUMEHT, JIA0OpATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Paznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmeleHusa Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunamTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. BonHel ne bpoiurd. JInuHa BosHbl 1e bpoins u
pa3Mmepbl 00JacTH JIOKAJIW3alMu JABWXKYyLIEHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYNK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToa(deKTa.

HccnenoBanne  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEPTrUU aTOMa BOJIOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HabGnronenue IMHEH4aToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIusHME paTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3iydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

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

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM JO3UMETpA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Paszgea 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (MBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKHUX HCcaenoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOC
JIBUKCHHUE.

ConHeyHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CreKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHyTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. Meraranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenu:.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3n4ecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHHUH, HWCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o01maromiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepX)aHus pa3aenoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOIUHAMUKAY», «DIEKTpoauHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», «IEMEHThI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
busnueckoit Teopuu, posib GU3NUECKON Teopur B (POPMUPOBAHUU MPECTABICHUIN
0 (u3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

WUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€U C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: FBICHHUE, HAy4YHbId (DAKT, rumotesa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpHI M MX NPOEKIMU HAa OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBoanbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYrOJBHHUKOB,
oTpeJIeIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoJieOaTeIbHbIC
JIBW)KCHUST B JKUBOW MNPHUPOAE, DOKOJOTMYECKHE PHUCKA MPH TIPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPA3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTATENb SIKOOH, reHepaTop MepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Palap, PAaIuOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKoOBas JUATHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CIyTHUKOBBIE
PUEMHMKH, sJI€pHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYArOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TMO3ULIMM  OOYyYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCWUCTBOBaTh C  COLMUAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3Ma;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIUI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3IHYHbIM chepaM Ipo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolehd cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBarTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue JelicTBUA:

CaMOCTOATENbHO  (OopMyNIUpoBaTh U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTEepPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBhIe uccieaoBarebCcKHe AeiiCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznyeckoil HayKu;



BJIaJeTh  HABbIKAMU  y4e€OHO-HUCCIENOBATENbCKOM U MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEpKaHUs, IPUMEHEHUIO Pa3JInYHbIX METOI0B [TO3HAHMUS;

BJIA/JE€Th BUAAMM JESATEIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W M AKTYaJU3UpOBATH 3a/aauy,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoQuTb AapryMeHTbl Jid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHHM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pELICHHS;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUUYECKYIO 0O0JacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ nunpopmanmueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS MHPOPMALMHU (PU3HUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CUCTEMAaTU3allli0 M HUHTEPIPEeTalni0 MHPOpMAlUU pa3IHuHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € CoOJIIoJIeHuEM TpeOOBaHUI SProOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBbIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe NeHCTBHS:



OCYIIECTBISATh OOILIEHWEe Ha Ypokax (U3UKH U BO BHE-ypOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3pPEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBHU1yaJIbHON paboThI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessTh poJid ¢ y4€TOM MHEHHUI YY4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBJISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacliMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAaThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTHUBBI B JICSITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HAaBBIKAMH TO3HABATEIBHOM pediaekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pedieKkcu s OICHKA CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMAThH PEIICHHUS IO HX
CHHIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTrHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN WUHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOHMX BO3MOKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAILHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3ylbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

MOHUMATh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M OITUYECKOM cdepax NedaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpAa,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUHU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeled (u3ndeckux Tel U
MPOIECCOB (SBICHUI): HWHEpLUMaIbHAas cHUcTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAS TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasziuuath YyCJIOBUS (TpaHULbl, 00JacCTH) MPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [amumes mjis CKOPOCTH M TEpeMEIIeHUs,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PaOOTHl CUJIbI C MU3MEHEHUEM MEXaHUYECKOW JHEPruH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HUCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbca U
MEXaHUYECKON SHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIUJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpaUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHUs SHEPIMM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIHOJb3Ys
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa U ydacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUWAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
HEeprust ynpyrod nedopmanuy NpPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIleparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOrOo TEImIoBoro
JBUTATEIIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPSHDKEHHOCTh  TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHIMAJNOB, JJEKTPOABWKyIIas CWja, CWIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJuyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE JIBJKEHUE, TEIUIOBOE [IB)KEHHE 4YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIMs, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOJIHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyroM C  HWCHOJIB30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYUH B BUJE TPaPUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEPEHUH, 1€J1aTh BBIBOJBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHUs (U3MUECKUX BEIMYMH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPy/Ja IMpH MPOBEIACHUU UCCIIEIOBAHUN
B paMKax ydeOHOro »JKCIEpPHMEHTa, TMpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYECKO MOJENIbIO: Ha OCHOBAHMM aHAJM3a YCIOBUS OOOCHOBBIBAThH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayuu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM IMOIYYEHHBIX PE3YJIbTATOB;

pemarth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (QU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbBIE 3AKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATh MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUYECKMMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTHUUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHNN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTh pa3jlyHble crocoObl paboThl ¢ MH(pOpMalKen (HU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLnY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pPOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMOM MTPOOIIEMBI;

NPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUINA:

NOHUMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHHE MUpa, pOJib aCTPOHOMUU B
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa U  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBLHOCTH, KBAaHTOBOM
bu3uky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUpPA, MeCTO (PU3UUECKON KapTHHBI MUpa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEICTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUYECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TApPMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JTUH3a, MOJIeIel aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD MUCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJCKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIIOJB3yS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE JJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaTbl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINITENHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiAOBOTO M MACCOBOTO YKCEJ U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPTUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENEATh HAMPAaBJICHUE HMHAYKIMM MArHUTHOTO TOJISI TMPOBOJHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3]aBaeMO€E IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAOIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI i1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOASAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThbl TMOJYYEHHOH 3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3HI;

OTKCHIBAaTh METObI OTYUYEHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpy/la IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax yueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHMUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKO MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHd  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jaud, TPeOyIolue NPUMEHEHHUs 3HaHWM U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpoLieccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMHA JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3MUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccuoHanIbHOM AesITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI IIPUPO/JIbI
1.1 Hayuns1ii MeTO IO3HAHUS TPUPOBI 4 1
Hroro no paszneny 4
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 1
2.2 JnHamuka 2
2.3 Craruka TBEpAOTO TENA 1 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 1 1
Hroro no pazgeny 33
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 1
3.2 TepmoauHaMuka. TerioBble MalIMHBI 20 1
13 ArperatHble cocTosiHUS BenlecTBa. da3oBbie 1 | 5
MIepex0/1bl
Hroro no pazneny 46
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1
4.2 [ToCcTOAHHBIN IEKTPUUECKUN TOK 23 1 3




4.3 Toxku B pa3inuyHbIX cpenax 6 1
Uroro no pazgeny 53
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witepp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarunutHoe nosue 14 1
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10 1
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
’3 MexaHn4yecKHe U dJIEKTPOMArHUTHBIC 10 1 1
BOJIHBI
2.4 Orntuka 25 1 4
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5
Uroro no pazgeny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyaln3m 15
4.2 ®dusuka atoma 5
43 ®u3rKa aTOMHOTO S7pa ¥ 3JIEMEHTapHBIX 5 1 5

YACTHIL




Hroro no pazneny

5.1

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU

Uroro no pazgeny

10
10

Pazzea 6. PU3HUYECKHAN MPAKTUKYM

6.1 ®u3nuecKuil TPaKTUKYM

Hroro no pazneny

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa

) NeSITebHOCTH, TPUOOPETEHHOTO NPU
u3yyeHnu kypca gusuku 10 — 11 kmaccon

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136







HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — pyHAaMeHTaIbHas HayKa O
npupoje. HaydHblil MmeTox mo3HaHus
Jlnarnoctuueckas BXO{Hasi KOHTPOJIbHAs
paborta

DKCIEPUMEHT U TEOPHS B IIPOIIECCe
no3Hanus npupoasl. Habmoaenue u
9KCIIEPUMEHT B (pu3HnKe

CrniocoOsbl n3mepenust GU3NYECKUX BEIIMUUH
AOCOII0THAs M OTHOCUTEIbHAS
MOTPENTHOCTH N3MEPEHUH (PU3HUECKUX
BEJIMYMH

Mexannueckoe nBrkeHue. Cucrema
otcueta. OTHOCHUTEIBHOCTh MEXaHNYECKOTO
newkenus. [Ipsimast u oOpatHas 3agadn
MeXaHUKHA

Panuyc-BekTop MaTepralbHONW TOUKH, €T0
MPOEKIMUU Ha OCH KoopAauHaT. Tpaekropusi.
[Tepememenue. Ckopocts. X mpoekuum Ha
OCH KOOpAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onrcanne paBHOMEPHOTO




HpSIMOJII/IHeI;'IHOFO JABUMOKXCHUA

Ciio)keHne nepeMeneHnil 1 CKOPOCTEH.
Pewenne 3anau

HepaBnomepnoe aBukenne. MrooBeHHas

cKopocTh. Yckopenue. [Ipamonuneitnoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

10

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBM)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

11

CBobonHOe najieHue. Y CKOpeHue
CBOOO/IHOIO Na/IeHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPECHUS OT
BpPEMEHU U UX rpaduku

12

13

14

JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

KpuBonuneiinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBas U JUHEWHAas
ckopocts. [lepuon u yacrora.
LlenTpOCTpEMUTENBHOE U ITOJTHOE YCKOPEHUE

Kontponbnas padota nmo teme "Kunemaruka

15

[IepBe1it 3akoH HeroTona. MHEpuManbHbIe
cuctemsl orcuéra. [Ipuniun
OTHOCUTEIBbHOCTH I ammest.
HeunepuuanbHabie CHCTEMBI OTCUETA

16

17

Cuna. PaBHO€e#cTBYIOIAs crila. Bropoii
3akoH HerotoHna. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H
Herorona

18

[Tpuniun cynepno3uiuu cui. Pemenne




3a1a4 Ha IPUMCHCHUC 3aKOHOB HrroToHa

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIUOHHON U

19 MHEPTHOM Macchl Cuila TSKECTH U
YCKOpeHHe CBOOOIHOTO Ta/ICHUS
JIBu>keHrne HeOECHBIX TeN U UX

20 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KocMU4ecKasi ckopocTb. 3akoHbl Keruiepa

21 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

22 JIBH>KEHUE B )KUJIKOCTHU U Ta3e C YYETOM
CHUJIBI COTIPOTUBIICHUS CPEbI

7 JaBnenue. ['ugpocrarnueckoe JaBiaeHUE.
Cuna Apxumena

24 AbcoimotHO TBepnoe Teino. [ToctynatensHoe
Y BpaulaTelbHOE JBUKEHNE TBEPAOTO Tela

)5 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH
BpaieHus. [1meqo cuibl
CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPJIOMY

26 teny. LleHTp TsbkecTn Tena. Y cinoBus
paBHOBeCHsI TBEpAOro Tena. Bussl
paBHOBECHS

27 Pemrenue 3apau

)3 KonTponbhas pabora no teme "JI[uHamuka.
Cratuka TBepaoro tena'"

NMinynsc MmaTepualbHONM TOUYKHU, CUCTEMBI

29 MaTepHalibHBIX TO4YeK. LIeHTp Macc cuctembl

MaTCpHaJIbHBIX TOUYCK. TeopeMa O JIBMXKECHUHN




LIEHTPa Macc

30

31

Vmnynbe cuilbl 1 U3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

Penrenue 3amau

32

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
npejcTaBieHue paboThl CHITBI. MOIIHOCTh
CHJTBI

33

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KMHETUYECKOW IHEPTUn
MaTepualbHOU TOYKU

34

35

36

37

IToTeHuManpHbIe U HEMOTEHIUAIIBHBIE CUIIBI.
[TorennmaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tperbst KocMudeckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHWYECKON IHEPTUU

Yipyrue u Heylpyrue CTOJIKHOBEHHS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

KonrtponbHas pabota no reme "3aKoHbl
COXPAHEHHUS B MEXaHUKE

38

PazBuTune npeacraBieHuii 0 npupoie
TernoTbl. OcHOBHBIE nosioxkeHust MKT.
Huddysus. BpoyHoBckoe nBrKEHNE




Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapakTep ABIKCHUS U
B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA

Macca u pazmepbl MOJIEKYJT (aATOMOB).

39 KonuuectBo BemectBa. [locrosinnas
ABoraapo

40 Temmnepatypa. TeraoBoe paBHOBecCHE.
Ikana [enbcus

41 Permrenue 3amau

42 Wneanpueiii ra3. I'a3oBbie 3aKOHEI

43 VYpaBuenue MenneneeBa-Kianeiipona.
Pemenune 3agau

44 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa

45 I'pacduueckoe npencraBneHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

46 OcHoBHoe ypaBHeHne MKT

47 Pemenue 3agau
CBs3b a0CONIOTHO TemmepaTypbl

43 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEeIHEN
KMHETUYECKOM 3Hepruei NocTynaTeabHOro
TETJIOBOTO ABUKEHUS €€ YaCTUI]

49 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
teme "OcHoBbl MKT"
Kontponbras padota mo teme "OCHOBBI

50
MKT"
TepMmoauHamMuueckas cUCTeMa. 3aJlaHue

51 BHEIIHUX ycsoBui juist T/ cucreMsl.

BHemrnue v BHyTpeHHUE TapaMeTpBhI.




[TapameTtpsl T/ cuctemsl Kak cpeaHue
3HAQYEHMS BEJIMYHH, ONUCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

52

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBoibHas penakcanus T/]
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO

53

54

Mojenp ueanbHOro ra3a B TEpMOJIMHAMUKE.
VYcinoBus TPUMEHUMOCTH 3TON MOAEIHN

VYpasuenune MenzeneeBa-Knaneiipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

55

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOIO Ta3a.
KBazucraTnueckne u HECTaTUYECKUE
IIPOLIECCHI

56

DOneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brraucnienue pabotsl 1o rpaduky npouecca
Ha pV-nuarpamme

57

58

59

Tennonepenaya kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIICHUs pabOThI

KomnuectBo Temnorel. Tenmno&éMKOCTh Tea.
VYnenpHas u MOJIApHasa TEINIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta CropaHus
TOIIJIMBa

Pacué€r xonnyecTBa TEIIOTHI IPU
Temioneperaye

60

[TonsiTue 06 amnabaTHOM mporiecce. [lepBrrii
3aKOH TePMOJIMHAMUKHA




61

KomnmdgecTBo TermoThl u paboTa Kak Mephl
W3MEHEHUs BHyTpeHHe# sHepruun T/]
CUCTEMBbI

62

Bropoii 3aK0H TEpMOJIMHAMUKY 1JIs
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTMOCTh NPUPOTHBIX MIPOLIECCOB

63

64

HpI/IHHI/IHBI HeﬁCTBHH TCIIJIOBBIX MAllIMH.
KIIJT

MaxkcumanbHoe 3HaueHue KITJI. Iuxn
Kapno

65

66

67

Pemenue 3agau

OKOJIOTMYECKUE aCIIEKTHI NCIOJIL30BAHUS
TEIUIOBBIX ABHUTaTelIEd. TerioBoe
3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl

Pemenue 3agau

68

69

70

O0001IeHre 1 cUCTEMaTH3alUs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MamnHae"

KonrtponbHas pabora no Teme
"TepmonnHamuka. TennoBbsle MalIuHbL"

[TapooGpa3zoBaHue U KOHACHCALHSL.
Vicnapenue u kunexnue. Y aeabHast TeIioTa
napooOpazoBaHUs

71

HaceliiieHHble U HEHACHIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JaBJICHUS HACBIILIEHHOTO Mapa 0T
TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBILLIEHHOTO Mapa. 3aBUCUMOCTh




TEMIICPATYpPbl KUIICHUSA OT JABJICHUA B
KHNIKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

72 OTHOCUTEJIbHAS BIIAXKHOCTh

73 Penrenue 3amau
TBépnoe Teno. Kpucramimueckue u

74 amMopQHBbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJLJIOB

75 [InaBnenue u kpucraumzanus. Y aeiabHas
TertoTa miasieHus. Cyoaumanus
JHedbopmanuu TBEpAOTO Tena. PacTsokeHue u

76 cxarue. Casur. Moayine FOnra. [Ipenen
yIpyrux aedopmaruii
TennmoBoe pacMpeHue KUJIKOCTEN U

77 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCcTBa

3 [IpeoOpa3oBanue sHEPrUH B Pa30BbIX
nepexojiax

79 YpaBHeHHE TEMI0BOro OamaHca

80 Pemrenue 3agau
[ToBepxHOCTHOE HaTsKeHUEe. KanusipHbie

21 siBJIEHUsI. J{aBieHue 1Mo MCKpUBJIEHHON
MMOBEPXHOCTHIO XuAKocTH. Dopmyra
Jlanaca
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110

82 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBkle epexoab"”

83 KonTponpHas pabota o Teme "ArperatHeie




cocTosiHus BelecTBa. da3oBble nepexoipl”

DneKTpu3anys Tei U e€ IpOosiBICHUS.
Dnektpuueckuii 3apsia. [[Ba Bunia

84 ANEKTpUUEeCKUX 3apsaaoB. [[poBoaHUKH,
JURJICKTPUKU U TTOJTYITPOBOTHUKHI

25 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.
3aKOH COXpaHEHUs ANEKTPUIECKOro 3apsaaa

26 B3aumopeiictBue 3apsanoB. Toueunsie
3apsanbl. 3akoH Kynona

87 Pemenue 3anau

28 Dnekrpuueckoe nose. Ero neiicteue Ha
3IEKTPUUYECKUE 3apsi]Ibl
Hanpsoxk€HHOCTB 2JIEKTPUUECKOTO MOJIS.

29 [IpoGHbIii 3apsy. JIuHuM HanpsKEHHOCTH
ANEeKTpUYeCcKOoro nosst. OgHOpogHOE
NEKTPUYECKOE T10JIE

90 [ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTH MOTEHIMANIOB 1 HAIIPSKEHUE
[loTenuumanbHas SHEPrUs 3apsia B

91 3JIEKTPOCTATHYECKOM MoJe. [ToTennman
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH

92 MOTEHIUAJIOB JIJIsl AJIEKTPOCTATUYECKOTO
OJIst

93 [IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHIECKUX
oJjen

94 Pemrenue 3agau

95 ITone Toueunoro 3apsna. Ilone paBHOMEpHO




3apsKEHHON cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

96 mapa. [lone paBHOMEpHO 3apsKEHHOMN
0OECKOHEYHOM MIIOCKOCTH

97 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBeCHs 3apsIOB

98 JIMBIIEKTPUKH ¥ TTOTYIIPOBOIHHUKH B
ANEKTPOCTATUYECKOM I10JIe
Konnencarop. D51eKTpoéMKOCTh

99 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCAaTOpa
[TapannensHOe coeMHEHNE KOHAEHCATOPOB

100 [TocnenoBarenbHOE COEIUHEHNE
KOHJICHCATOPOB

101 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

102 Pemenue 3agau

103 JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOIHOM DJIEKTPHYECKOM TOJIe

104 Pemenue 3agau

105 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
TeMe "DieKTpudeckoe noie"

106 KonTponbHas pabota mo Teme
"OnexTpuueckoe noiue"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

107 CYILIECTBOBAHUS MOCTOSHHOTO
ANEKTPUYECKOTO TOKa

108 Wcrounuku Toka. Hanpskenne u 9/1C

109 3akoH OMa Jy1sl ydacTKa Lenu.




DNEKTPUUECKOE CONIPOTUBIIEHHE

3aBHCHUMOCTh COIIPOTUBJICHHUA OAHOPOJHOI'O

110 MPOBOJHUKA OT €0 JJIMHBI U TJIOIIA N 1
MONEPEYHOT0 CEYCHUS

11 VY aenpbHOE CONMPOTHURIICHHE BEIIECTBA. |
Pemrenue 3amau

12 [TocnenoBarenvHOE, MapaIeIbHOE, |
CMENIaHHOE COSMHEHUE ITPOBOTHUKOB

113 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX 1
neneit. [Ipasuna Kupxroda

114 Permrenue 3amau 1

115 Pabora anekTpudaeckoro Toka. 3akoH |
Jxoyna —Jlenua

116 Pemtenue 3agau 1

117 MOMIHOCTD EKTPUYECKOTO TOKA. TeruioBast |
MOIIIHOCTb, BBIJENsIEMAsi HAa PE3UCTOPE

118 Pemenue 3agau 1

119 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE |
HCTOYHUKA TOKa

120 3axon OMa 11 OJIHOM (3aMKHYTO) |
AJIEKTPUYECKON e

121 Pemtenue 3agau 1

122 MoImHOoCTh NCTOYHHUKA TOKA 1

123 KopoTtkoe 3ambikanne 1

124 KonneHncarop B ienu NOCTOSSHHOTO TOKa 1

125 Pemrenue 3amau 1

126 Pemenue 3agau mo teme "IlocTosHHBIN 1




AIEKTPUUYECKUN TOK"

Pemrenue 3agau mo treMme "I1locTOSHHBIHN

127 . "
ANEKTPUYECKUI TOK

128 Pemrenue 3agau mo teMme "IlocToSIHHBIN
AJIEKTPUYECKUM TOK"

129 O06o00mIeHne U cucTeMaTU3alus 3HaHUH 110
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

130 Kontponbnas padota nmo teme "[locTossHHBIN
AIEKTPUIECKUN TOK"
DneKTpuuecKas MPOBOAUMOCTD PA3IUYHBIX

131 BEIIECTB. DJICKTPUUECKUI TOK B METaJIJIaX.
CBepXnpoBOJIMMOCTD
DNeKTpUUECKU TOK B pacTBOpax U

132 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUTSL DJIEKTPOJIN3a

133 DnexTpuueckuil Tok B razax. [Imazma

134 DNeKTpUUecKuil TOK B BakyyMe. BakyymHbie
npubopsI

135 DNEeKTPUUECKUN TOK B MOTYIPOBOAHUKAX

136 [TomynpoBOTHUKOBBIE TPUOOPEI




11 KIIACC

Ne i/

Tema ypoka

B3anMoielicTBrE TOCTOSIHHBIX MATHUTOB H
MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE IoJIe.
['mnore3a Amnepa

BexTop marauTtHoM nnaykuuu. [Tpunnun
CYINEpHO3UIIMH MarHUTHBIX Mosel. JInnuu
MarHUTHON MHIIYKIIUU

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MarauTHOE 1oJe MPOBOJHUKA C TOKOM.
OmeIT OpcTena

Cuna Amnepa, e€ HanpaBJieHUE U MOAYIb

Pemenue 3agau

Bxoanas auarnoctuyeckas pabora

Cuna JlopeHnua, e€ HanpaBlIeHUE U MOJYJIb.
JIBr>keHUE 3apsKEHHOM YacCTHUIIbI B
OJIHOPOJHOM MAarHUTHOM IOJIE

Pemrenue 3agau

PaGora cunbl Jlopenia

Pemrenue 3agau

11

12

MarauTHO€E 10JI€ B BELIECTBE.
deppOMarHeTuky, napa- 1 JMaMarHeTHKA

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
[Tpumenenue peppoMarHeTHKOB

13

Pemrenue 3agad mo reMe "MarguTtHoe




mmone"

Pemrenue 3agad mo reMe "MarauTtHoe

14 \
IoJjie

15 SIBrIeHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU

16 OC unaykuuu

17 3aKOH 3JEKTPOMAarHUTHOW UHIYKIIHH
®apanes

18 Buxpesoe annekrpuueckoe none. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOHUKAX

20 Pemtenue 3agau

21 [TpaBuno Jlenna

2 WNupykrusHocTs. KaTymika
WHIYKTUBHOCTH B IIETIH MMOCTOSIHHOTO TOKa

oy Asnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprust MAarHUTHOTO TIOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

25 Pemenne 3amau

26 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
TeMme "DnekTpoarHamMuka'

7 KonTponbhas pabota no teme
"DnekTpoauHaMuka"

)3 KonebarenbHas cucrema. CBOOOIHBIE

kosnebanus. ['apmMoHnyeckue KoneOaHus




Kunematuueckoe u fuHaMUUYECKOE

29 OITMCaHHE KOJIeOaTEIbHBIX IBMIKEHUN
DHepreTuieckoe onucanue. BeiBos

30 JTUHAMUAYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJeOaHui U3 UX SHEPTreTHIECKOTO U
KWHEMATUYSCKOT'O OIHMCAHUS

31 Awmruntyaa u ¢aza konebanui
ITepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOJeOaHUNi

32 MareMatuueckoro mastTHuka. [lepuon
CBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

1 3aryxaromue KoneOaHus. BeiHyx1eHHBIC
koJsieOanus. Pe3onanc

34 ABTOKOIEO0aHUS

35 Pemtenue 3agau
VYpok-koHpepenuus "Mexannyeckue

36 KoJ1e0aHusl B My3bIKaJIbHbIX
MHCTpyMeHTax"

37 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNEeKTPOMAarHUTHHIE KOJEOAHMUS.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYIbI

39 3apsiga KOHJIEHCATOpa C aMIUTUTYI0M CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aK0H COXpaHEHHUs SHEPTUH B HJICATTLHOM

KOJIeOaTeIbHOM KOHTYpE




3aTyxarolue IEKTPOMarHuTHbIE

41 KoJieOaHus1. BeIHyK/1IeHHbBIE
AJIEKTPOMarHUTHBIE KoieOaHus

47 IlepemennsbIi TOK. Pesucrop u
KOHJIEHCATOP B LIENIU IIEPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTH B L€
MIEPEMEHHOT0 TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEeMEHHOT0 TOKa
MOo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTNTYIHOE U AEUCTBYIOLIEE 3HAYCHUE
CHUJIBI TOKA W HAIPSIKEHUS

46 Pe3onaHC B 3JIEKTpUUECKOU LIETIH

47 Pemenne 3anau
Nneansubiif Tpancdopmarop.

48 [TpouzBoacTBO, Mepenaya U NoTpedIeHe
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPY TPOU3BOJCTBE

49 anekTpo3nepruu. Kynerypa
MCIOJIb30BAaHUS JIEKTPOIHEPTUHU B
MOBCETHEBHOMN KU3HU

50 Pemrenue 3apau

51 Pemenue 3agau

5) O06o0011eHne 1 cucTeMaTu3alys 3HaHUH 10
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

53 MexaHn4eckue BOJHbI. XapaKTEPUCTUKU

MCXaHHNYCCKHX BOJIH

54

CBoiicTBa MEXaHNYECKUX BOJIH




55 3ByK. XapaKTepUCTUKH 3ByKa

56 Nudpas3syk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYKaIOLIEN cpebl

57 Penrenue 3amau

58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [IpuMeHeHHe 371eKTPOMarHUTHHIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxanus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKpYKaroLeil cpebl

6 Kontponbnas padota no teme "Konedanust
Y BOJTHBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN [T0KA3aTeNb IPEIOMIICHHUS.

66 IlosnHOE BHYTpEHHEE OTpAKEHHUE.
IIpenenbHbll yromi MOJHOTO BHYTPEHHETO
OTpaKEHMSI

67 Pemrenne 3ana4 Ha IpUMEHEHUE 3aKOHOB




OTpa)KEHUS U IIPEJOMIICHUS CBETA

Xon nydeit B mpusme. Jlucnepcus certa.

68 .
CrnoxHblil coctaB 6ernoro cera. Lser

69 JIun3zpl. @OKyCHOE PacCTOSHUE U
ONTUYECKas CUJa JINH3BI

70 [TocTpoenne n300pakeHHiA B IMH3AX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI
Pewenue 3a1au Ha noctpoeHue

71 M300pakeHM, TIOTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['ma3 kak onruyeckas cucrema

7 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 WnTepdepennus ceera

77 KorepeHTHbIe HCTOYHUKU. Y CIIOBUS
HaOJI0AeHNsI MAaKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Tpumenenue uHTEpHEpEeHINN

80 Hudpakums cBeta

’1 HudpakimonHas pemeéTka. Y cioBue
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB

82 Pemrenue 3agau

23 IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84 Pewmenne 3anau




85 CBeToBBbI€ ABJICHUS B IPUPOJIE 1

26 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10 |
teme "OnTtuka"

87 Kontposbhas padota nmo teme «OnTuKa 1
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U 1
MPUHIIUATT OTHOCUTEIBHOCTH

29 [Toctynatel ciennaabHONU TEOPUU 1
OTHOCUTEITLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN HHTEPBAL.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD |
OJIHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU
Y COKpAIICHHUE ITTUHBI

91 DHeprust ¥ UMINYJIbC PENSITUBUCTCKOM |
YaCTHIbI

9 CBs13b MaccChl C PHEPTHEH U UMITYJIHCOM 1
PENATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI

93 PaBHOBECHOE TEIIIOBOE U3ITyYEHUE 1

94 3akoH cMelennsa Buaa 1

95 I'unoreza M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akonbl poTtorddexrta
VYpaBHeHue DitHIITeHA 7151

98 dororddekra. "Kpachas rpanumna" 1
dororddekra

99 JaBnenne cBera. OnwiTe [1. H. JIeObeneBa 1




100

BonHOBEIE CBOIICTBA YaCTHIL

Bounbl nie bpoind. [[nuHa BoJiHbI 1€

101 Bpoiinst u pa3mepsl 00J1aCTH JOKaIH3aUN
JIBH>KYILEUCS] YaCTULIBI

102 KopnyckyiisipHO-BOJIHOBOM yanu3m

103 Judpakius 37eKTPOHOB Ha KpUCTAIIAX
Creuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHOILIeHHS HEeONpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3aga4u

106 Pemenue pacu€THbIx 3a1a4
KonTponbHas padota no Temam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU
nyanuzm"
OnBITHI 10 UCCIEAOBAHUIO CTPOEHUS

108 aroma. [limanerapnas Monenp aroma
Pesepdopna

109 [Toctynarter bopa

110

Bunel ciektpoB. CiekTp ypoBHEHN dHEprun
aToMa BOJIOpoAa

111

CHoHTaHHOE U BBIHYXXJICHHOC N3JTYUCHUC
CBCTa

112

113

Jlazep

Hyknonnas mojnens siipa I'eiizenOepra-
MBaHeHKo. 3apsi1 1 MacCOBOE YUCIIO SApa.
N3otomnsl. PagroakTuBHOCT

114

3aKoH paJiMOAaKTUBHOTO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyUCHHUS.




Bnusinue pagnoakTUBHOCTH HA KUBbBIE
opranusmsl. Jlo3umMeTpus

115

OHeprus cBA3M HYKJIOHOB B S7pe.
SAnepusie cuibl. [ledekt Maccol sapa.

S nepuble peakuuu. AnepHble pEaKTOPHI.
[Tpobnembl ynpaBisieMOro TepMOsICpHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS AEPHONU SHEPIETUKHU

116

MeTo/1bl perucTpaluy U UCCIECIOBAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBU.
Bapuonbl, ME30HBI U JIEOTOHBI.
[IpencraBnenue o CrangapTHON MOAEIH.
KBapk-ritooHHast MOJIenb aApOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojenu. TéMHas maTepust U TEMHas
sHeprusi. EnuHCTBO pusnueckoi KapTHHBI
MHupa

118

Oransl pa3BUTUS aCTPOHOMUU. 3HAYCHHE
actpoHoMuu [IpMEeHUMOCTH 3aKOHOB
(bu3HKK 17151 OOBSICHEHUS TPUPOJIBI
KOCMHMYECKHX 00BEKTOB. MeTo bl
ACTPOHOMUYECKUX UCCIIET0BAHUN

119

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTENEeCKOIbl, BHEATMOC(epHas
aCTpPOHOMHUS

120

Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKue
3BE3/IBI, IJTAHETHI, UX BUAUMOE IBIKEHUE

121

Comnueunas cucrema. Comnure. ConHeunas




akTUBHOCTb. MIcTounuk sueprun ConHia u
3BE3]T

122

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
Jlnarpamma "creKTpajabHbINM Kjlacc —
CBETUMOCTB"

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

124

Buyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXO0XACHUH U 3BOJItoIMK CoJlHIIa U
3BE3/1. DTambl )KU3HHU 3BE3]T

125

Muneunsiii [1yte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
raJlakTUK

126

127

128

129

Bcenennas. Paciuupenne Beenennoid.
3akoH Xab6mna. Teopus bombiioro B3peiBa.
PenukToBOe n3nydenue

MacurraGHast cTpykTypa BeenenHoil.
MeraranakTuka

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHOW MHIYKIUU" WIH
"Onpenenenue MHAYKIIMU BUXPEBOTO
MarHMTHOTO 1oasa"

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB

130

DU3NYECKUI TPAKTUKYM 10 TEME




"UccnenoBanue sBIICHUS] CAMOUHTYKIIUN"
nu "COopka MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

131

132

133

134

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"H3MepeHue nokasaresis npenoMIeHUs
crexna" win "[lomydenue n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIUH3bI"

Ou3nYecKuil MpPakTUKyM IO TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsTHUS OT BEIIeCTBa (Ha MpUMepe
xuakux ua3)" unu "M3mepenue
(hOKYCHOTO PACCTOSIHHS PacCEUBAIOIITUX
JiH3"

Du3nUeCcKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakimu,
MHTEp(EPEeHIINH U MOJIIpU3aluu cBeTa"

"HccnenoBanue paanoakTUBHOTO (OHA C
MCIOJIb30BaHUEM JI03UMETpa" Win
"N3y4yeHne noraomieHus: 6era-4acTuil
ammoMuHuEeM"

O06o0011eHne 1 cucTeMaTH3aIys 3HaHUH.
Ponb ¢pu3uKu 1 acTpOHOMHHU B
9KOHOMMUYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOi chepax
JESTEIIbHOCTH YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkuinonepHoe oomecTBo «M31aTeascTBo
«IIpocBemienue»

» dusuka, 11 kirace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdpentreBoit H.A., AkunonepHoe odiiectBo «M31aTenscTBO
«IIpocsemienue»

3angaunuk 1o ¢uszuke 10-11 knacc / PeimkeBuu A.I1.
METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

1) Coopnuk 3anau o pusukel0-11 kmaccel. bazoserit yposens / [lapdentbena H.
A.

2) ®usuka. Paboune nporpammel. [IpegmeTHas TMHUS y4eOHUKOB
"Knaccuueckuii kype". 10-11 knaccer / lllatanuna A. B.

3) Terpanp mis nabopaTopHbix padot no ¢usuke, 10, 11 kin. / Ilappentrera H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



BupTtyanbsabie 1aboparopubie padoTsl: https://efizika.ru

Ennnas xomexmus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnexTpoHHas OMOTMOTEKA HAyKa M TEXHUKA: https://n-t.ru/
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