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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIMXCS CpeACTBaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUMUHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkanue yueOHoro npeamera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaesiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro Qakropa yudeOHoro mnpouecca. s yriay6n€HHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuu  (U3MYECKOTO TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom mox padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1mo @usMke cuUCTeMa YYEHUYECKOTO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3zenoB. JJig KaueCTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OO0ECleurBaeT TMOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOEecCleunBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JCSTENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYecKUX SBICHUNW B MPUPOAE W ISl MPUHATHUS MPAKTHUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeJICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUojia OOpalleHUs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpauyeckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIECW  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MMAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJWUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamws. VcmapeHne W KWICHHWE. Y enbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (PAa30BbIX MMEPEX0IaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOMW KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvonekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CylmIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McrouHuku
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOTIEPEYHOr0 CEUYECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaMpsDKEHUSI JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspsana. Monnus. [1na3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cumsl JlopeHna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHNUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumMoctd IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOpP M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE ANEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, Karyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNHbLE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX ~ BOJH:  OTPaXXE€HUE,  NPEJIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYeCKHue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPH MNEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

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

ColOuparomrie U pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSI OT BemlecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIInN U MOJISIpU3aIuu CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbl CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. OmbiTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BomHoBBIE cBOMCcTBa yactul. Bonnel ne bpoia. nnaa BosHb ne bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPTUU aTOMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JlepexT maccsr sapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3H0r0 HeOGa HEBOOPYKEHHBIM TJA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C MCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEIOBAaHWUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NUIECKON Teoprur B (OPMUPOBAHUU MPECTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, DSKOJOTMYECKHE PUCKUM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTpalIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEeHHOro TOKa, MHIAYKIMOHHAS TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
IIPUEMHUKH, JIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

e YMEHHE B3aUMOJECUCTBOBAaTH C COLUUAIBHBIMU  WHCTUTYyTaMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAyKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYMS B PACCMaTPHUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOIAAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 MOJYYEHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIIeHUs, HaXOAWThb ApPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJy4YEHUS HUHPOpMALHUU (PU3HUECKOTO COJEP KAHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIUIMU B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEHICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHUMATh  AMOIIMOHAIBEHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, ENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bl: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa ©  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yNbTaTbl M KOPPEKTHPOBATH METONBl PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyKJI€HUI ¢ OMOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCHUMCKUX M 3apyOekKHBbIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpPOIEccCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuend (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYYCHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  MpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATH BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJIJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DJHEPrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBAHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHON JesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero

padoTshI padoThI

o0pa3oBaTeJibHbIE
pecypcsl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6

Hroro mo pazueny 6

Pa3zgen 2. MEXAHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
bubmuorexa [JOK
https://m.edsoo.ru/ffOc9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

2.1 Kunematuka 10 1

2.2 Junamuka 10 1

2.3 Craruka TBEpAOTO TEa 5 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/ff0c9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
https://m.edsoo.ru/ff0c9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-regelman.com/
http://www.physics-regelman.com/

2.4

3aKOHEBI COXpPAaHCHUA B MCXAHUKCE

Hroro no pazneny

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1

OcHOBEI MOJ'IGKy.TISIpHOKHHGTH‘ICCKOﬁ TCOpHHU

10

35

15

https://m.edsoo.ru/ff0c9df4
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
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Pannyc-BekTop MaTepralIbHONU TOUKH, €TO
IIPOEKIIMH Ha OCH KOOpAMHAT. TpaekTopus.

"Kuuemaruka"

8 [Tepememenue. Cxkopocth. X mpoekuu Ha
OCH KOOpAMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. http://www.fizika.ru/

9 I'paduueckoe onucanre paBHOMEPHOTO https://college.ru/fizika/
HpHMOHHHeﬁHOFO JOBWXKEHUS http://www.physics-regelman.com/
CnoxxeHue nepeMeneHuidi U CKOpOCTeil. http://www.f|2|ka.ru./

10 https://college.ru/fizika/

Pemenue sanad http://www.physics-regelman.com/
HepaBHoMepHOe nBHKEHHME. MTHOBEHHAas http://www.fizika.ru/

11 CKopocTh. Yckopenue. [Ipamoinnaeitnoe https://college.ru/fizika/
JIBUKEHUE C TIOCTOSHHBIM YCKOPEHHEM http://www.physics-regelman.com/
I'padmyeckoe onucanue NPSIMOIUHEHHOTO http://www.fizika.ru./
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JBUKCHHSI C TIOCTOSTHHBIM YCKOPEHUEM hitp://www.physics-regelman.com/
CBoOoaHoe majeHue. Y CKopeHue .

CBOOOIHOTO NaJIeHUs. 3aBUCUMOCTh http://WWW.fIZIka.rU./

13 https://college.ru/fizika/
KOOP/IMHAT, CKOPOCTH, yCKOPEHHA OT http://www.physics-regelman.com/
BPEMEHH U UX TpapuKu
JIBrokeHHe Tea, OPOIIEHHOTO MO/ YIJIOM K http://www.fIZIka.ru'/

14 ’ https://college.ru/fizika/
TOPH3OHTY http://www.physics-regelman.com/
KpuBonuneiinoe nuxkenue. JIBuxeHne mo .

OKPY>KHOCTH. YTJIOBas U JIMHEHHas http://www.flzlka.ru_/

15 https://college.ru/fizika/
ckopocT. Hlepron n yacrora. http://www.physics-regelman.com/
LenTpocTpeMUTENBbHOE U IOJHOE YCKOPEHUE
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IlepBeb1if 3akoH Hprorona. MHepuuanbubie
cucreMsl orcuéra. [IpuHnumn
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17 https://college.ru/fizika/
OoTHOcUTEeNbHOCTH [ anuies. _ .
. http://www.physics-regelman.com/
HeunepuuanbHubie cCUCTEMBI OTCUETA
Cuna. PaBHOIEHCTB as cuna. Bropoit http:/Fnse fizika.ru/
18 ' ACHETEYION - oToP https://college.ru/fizika/
3akoH Herotona. Macca _ .
http://www.physics-regelman.com/
BzaumoneiictBue ten. TpeTuil 3aKoH hittp://www.fizika.ru/
19 P https://college.ru/fizika/
HrroTtona ] .
http://www.physics-regelman.com/
IIpuHIMn cyneprno3uium cuil. Pemenue http:/Pwnww. fizika.ru/
20 P yiep ' https://college.ru/fizika/
3a7a4 Ha MpUMEHEeHue 3aKkoHOB HproToHa _ .
http://www.physics-regelman.com/
3aKOH BCEMUPHOTO TATOTEHUSI. http://www.fizika.ru/
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U https://college.ru/fizika/
MHEPTHOHN Macchl http://www.physics-regelman.com/
99 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO
MaJICHUs
JIBroKeHrne HeOECHBIX Te U MX http://www.fizika.ru/
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://college.ru/fizika/
KOCMHYECKasi CKOPOCTh. 3akoHbl Kerepa http://www.physics-regelman.com/
http://www.fizika.ru/
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://college.ru/fizika/
http://www.physics-regelman.com/
Cuna tpenus. [Ipupona u BUIbI cUJl TPEHUS. http://www.fizika.ru/
25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM https://college.ru/fizika/
CHJIBI CONTPOTUBIICHUS CPEJIBI http://www.physics-regelman.com/
26 Jasnenue. 'uapocrarnueckoe JaBieHUE. http://www.fizika.ru/
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Cuna Apxumena

https://college.ru/fizika/

http://www.physics-regelman.com/

AbcomotHo TBepaoe Teno. [loctynaTensHoe

http://www.fizika.ru/

27 https://college.ru/fizika/

U BpalllaTeJILHOE IBUJKEHUE TBEPJOTO Tea hitp://www.physics-regelman.com/
MOMEHT cujIbl OTHOCUTEIBHO OCH nttp:/haares fizika.ruf

28 https://college.ru/fizika/
Bpatenus. Tliedo cner http://www.physics-regelman.com/
CrnosxeHue cuil, IPUIOKEHHBIX K TBEPAOMY .
teny. LleHTp TsbkecTu Tena. Y cinoBus http://WWW'ﬁZIKa'ru./

29 https://college.ru/fizika/
PaBHOBCCHS TBEPIIOro Tea. BHIIEI http://www.physics-regelman.com/
paBHOBECHS

http://www.fizika.ru/
30 Pemenue 3amau https://college.ru/fizika/
http://www.physics-regelman.com/
KonTtponsHast pabora o teme "/lnHamuka. http://WWW.fIZIka.rU./

31 " https://college.ru/fizika/

Cramika TBepaoTo TeNa http://www.physics-regelman.com/
HMnynbc MmaTepruaabHOW TOUKH, CUCTEMBI .
MaTepHaAbHBIX ToueK. LIeHTp Macc cucTeMsl http://www.f|2|ka.ru./

32 https://college.ru/fizika/
MaTepuaIbHBIX TOUYeK. TeopeMa o JBUKEHUHU hitp://www.physics-regelman.com/
LIEHTpa Macc
NMiynbsc cuiibl ¥ M3MEHEHUE UMITYJIbCa http://www.fizika.ru/

33 Tena. 3aKOH COXpaHEHHs UMITYJIbCA. https://college.ru/fizika/
PeakTUBHOE JBIIKCHHE http://www.physics-regelman.com/
MoOMEHT UMITyJIbCa MAaTEPUAIILHON TOUKH. http://www.fizika.ru/

34 [Ipencrasnenue 0 COXpaHEHUU MOMEHTA https://college.ru/fizika/
HMITYJIbCA B [ICHTPAJIbHBIX ITOJISIX http://www.physics-regelman.com/

35 Permene samas http://www.fizika.ru/
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PaGora cuibl Ha MajOM U Ha KOHEYHOM
nepemeneHuu. ['padpuueckoe

http://www.physics-regelman.com/

http://www.fizika.ru/

36 5 M https://college.ru/fizika/
npejcTaBieHne padboTsl CHIIbl. MOIIHOCTD http://www.physics-regelman.com/
CHJIBI
Kunernueckas sueprus. Teopema 06 http://www.fizika.ru/

37 M3MEHEHUN KMHETUYECKOW JHEPIuUn https://college.ru/fizika/
MaTepHUATbHOM TOUKH http://www.physics-regelman.com/
IloTennuanpHEIe ¥ HENTOTEHIIUAILHEBIE CHJIEI. http://www.fizika.ru/

38 [TorennmansHast sHeprust. Bropas https://college.ru/fizika/
KOCMHUYECKasi CKOPOCTb http://www.physics-regelman.com/
Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C http://www.fizika.ru/

39 M3MEHEHHEM MEXaHHYECKOW YHEPTUHU https://college.ru/fizika/

CHCTEMBI Tell. 3aKOH COXPaHEHHsI http://www.physics-regelman.com/
MEXaHWYECKON IHEPTUn
Yipyrue u Heylnpyrue CTOJIKHOBEHHUS. http://www.fizika.ru/

40 VYpaBHenue bepryiun s ueaibHOM https://college.ru/fizika/
JKUJIKOCTH http://www.physics-regelman.com/
Kontponbras padota mo teme "3akoHbBI http://www.fizika.ru/

41 " https://college.ru/fizika/
COXPAHEHHUS B MEXAHUKE _ .

http://www.physics-regelman.com/
PazBuTue npencraBienuii 0 npupoe http://www.fizika.ru/

42 Ter1oTel. OcHOBHBIE MoNokeHust MKT. https://college.ru/fizika/
Huddysus. BpoyHoBckoe nBMKEHNE http://www.physics-regelman.com/
CrpoeHue ra3000pa3HbIX, )KUIKUX U http://www.fizika.ru/

43 TBEPABIX Tell. XapaKTep ABUKEHUS U https://college.ru/fizika/
B3aUMO/ICIICTBUS YaCTHUII BEIECTBA http://www.physics-regelman.com/

44 Macca u pazMepsl MOJIEKYIT (aTOMOB). http://www.fizika.ru/
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45

46

KomnyectBo BemectBa. Ilocrosinaas
ABorazipo

Temneparypa. TernoBoe paBHOBECHE.
IlIxana Ienbcus

Pemenue 3agau

https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

47

Wneanpueiii ras. 'a3oBbie 3aKOHEI

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

48

VYpaBuenne MeHneneena-Kianelpona.
Pemenne 3anau

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

49

AbcomtoTHas TemnepaTypa. 3akoH [lanbToHa

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

50

o1

I/I3onpoueccm B HCaJIbHOM ras€ C
IIOCTOSHHBIM KOJIMYECTBOM BCIIIECTBA

I'paduueckoe npescTaBieHne
M30TPOIIECCOB: N30TepMa, U30X0pa, n300apa

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
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http://www.fizika.ru/
https://college.ru/fizika/

52 OcnHoBHoe ypaBHenne MKT http://www.physics-
regelman.com/
http://www.fizika.ru/

53 Permene samas https://colque.ru{fizika/
http://www.physics-
regelman.com/

CBs13b a0CONMIOTHOM TEMIIEPATYPHI http://www.fizika.ru/

54 TEPMOAVMHAMUYECKON CUCTEMBI CO CPEIHEN https://college.ru/fizika/

KMHETUYECKOM HEprueH NoCTynaTeIbHOro http://www.physics-
TEIUIOBOTO JBIIKEHUS €8 YaCTHII regelman.com/
http://www.fizika.ru/

55 O000111eH1E ¥ CUCTEMATH3aIU 3HAHUI 110 https://college.ru/fizika/

teme "OcHoBbl MKT" http://www.physics-
regelman.com/
http://www.fizika.ru/

56 KonTtponbHas pabora o Teme "OCHOBBI https://college.ru/fizika/

MKT" http://www.physics-
regelman.com/

TepmoauHaMuueckas cuctema. 3ajaHue

BHEIIHUX ycsioBul it T/I cucteMsl. http://www.fizika.ru/

57 Buelnve 1 BHyTpeHHUE TapaMETPBI. https://college.ru/fizika/

[TapameTpsl T/] cuctemsl Kak cpeaHue http://www.physics-

3HA4YCHUS BEJIUYMH, OIMMCHIBAIOIINX €€ Ha regelman.com/

MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH. http://WWW'ﬂZIka'.ru./
https://college.ru/fizika/

58 Camonpoun3sBombHas pemaxcarus T/J]

CHUCTCMBI K TCIIJIOBOMY PAaBHOBCCHIO

http://www.physics-
regelman.com/
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Moaens naeaasLHOro ra3a B

http://www.fizika.ru/
https://college.ru/fizika/

59 Tepli/[oz[HHaMHKe. VYcnoBus TpUMEHUMOCTH http://www.physics-
9TOH MOJACIU regelman.com/
http://www.fizika.ru/
60 VYpaBaenue Menaeneesa-Knanelipona u https://college.ru/fizika/
BBIPA)KCHUE JUJI1 BHYTPEHHEN SHEPTUU http://www.physics-
regelman.com/
Bripaxkenue 1u1s1 BHyTpEHHEN S3HEPT U http://www.fizika.ru/
61 OJHOQTOMHOI'O HCaJIbHOI'O ra3a. https://college.ru/fizika/
KBasucrarnueckne u HeCTaTHYECKIE http://www.physics-
IPOLIECCHI regelman.com/
http://www.fizika.ru/
DneMeHTapHas padoTa B TEPMOJIHMHAMUKE. -
62 Brruucnenne pabotsl o rpaduky mnpoiecca https://colque.ru_/flzlka/
http://www.physics-
Ha pV-nuarpamme regelman.com/
http://www.fizika.ru/
Tennmonepenaua kak crocod U3MEHEHUS —
63 BHyTpeHHel sueprun T]l cuctemsr 6e3 https://colque.ru_/fIZ|ka/
http://www.physics-
COBEpIIEHUs pabOThI recelman.com/
http://www.fizika.ru/
64 KonBekuusi, TemaonpoBOAHOCTb, U3ITYy4EHUE https://colque.ru(f|2|ka/
’ ’ http://www.physics-
regelman.com/
KomnuectBo Temnorel. TemnoéMKOCTh Tea. http://www.fizika.ru/
65 VY enbHas U MOJISIpHAs TEIUIOEMKOCTH https://college.ru/fizika/
BEILECTBA. Y IeIbHAs TEII0TA CrOPAHUs http://www.physics-
TOILTMBA regelman.com/
Pacuét xonmyecTBa TEMIOTHI IPU http: Hharaw.fizika.ru/
66 https://college.ru/fizika/

TEIIonepeaaduc

http://www.physics-
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[Tonsitue 06 amnadaTHOM mporecce. [lepBrrii

regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/

67 3
3aKOH TE€PMOJIUHAMUKHI http://www.physics-
regelman.com/
http://www.fizika.ru/

KomnmrdgecTBo TemioThel u paboTa Kak Mephl —

68 HM3MCHEHUs BHyTpeHHEH snepruu T/1 https:/Icollege.ru/fizika/
yIp P http://www.physics-

CHCTCMBI regelman.com/

BTopoii 3ak0H TepMOJIMHAMUKY JJIs1 hitp://vrw. fizika.ru/
https://college.ru/fizika/

69 PaBHOBECHBIX H HEPABHOBECHBIX ITPOIIECCOB. . .
Heo6 http://www.physics-
€00paTUMOCTh TPUPOIHBIX ITPOLIECCOB recelman.com/
http://www.fizika.ru/
[IpuHOAIIBI AEVCTBUS TEIIOBBIX MAIIMH. https://college.ru/fizika/
70 )

KT http://www.physics-
regelman.com/
http://www.fizika.ru/

71 MaxkcumansHoe 3HaueHue KIT. [{ukn https://college.ru/fizika/

Kapno http://www.physics-
regelman.com/
http://www.fizika.ru/

79 Y https://college.ru/fizika/
CIICHHE 3371 http://www.physics-
regelman.com/

3 http://www.fizika.ru/

KOJIOTHUECKHUE aCIIEKTHI HCIIOJIb30BaHUI —
o https://college.ru/fizika/
73 TEIUIOBLIX ABUrareieil. TemmnoBoe _ )
. http://www.physics-
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl recelman.com/
regeiman.com/
http://www.fizika.ru/
74 Pemntenue 3amau D

https://college.ru/fizika/
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http://www.physics-
regelman.com/

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 1O

http://www.fizika.ru/
https://college.ru/fizika/

75 Teme "Tepmoauuamuka. TeruioBeie 3
'I? A http://www.physics-
MaIHbL regelman.com/
http://www.fizika.ru/
76 KonTponbhas padota no teme https://college.ru/fizika/
"Tepmoaunamuka. TernaoBsie MalIMHbI" http://www.physics-
regelman.com/
http://www.fizika.ru/
[TapooGpa3oBaHue U KOHICHCAIIHS. .
https://college.ru/fizika/
77 Hcnapenue u kunenue. Y neibHas TEIJIOTa . -

5 http://www.physics-
TTapoobpasoBaHui regelman.com/
HacepiienHble ¥ HEHACHIIICHHBIE MAPHI.

KauecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U o
JABJICHUS HACBIIIEHHOTO Mapa OT hitp: /A fizika.ru/
. https://college.ru/fizika/
78 TEeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa ;
3 http://www.physics-
HACBIIIICHHOT'O napa. ABUCHUMOCTH re elman.com/
TeMnepaTprI KHUIICHUS OT AABJICHUA B
JKHUJKOCTH
http://www.fizika.ru/
79 Brnaxxnocts Bo3nyxa. AGCONMIOTHAS U https://college.ru/fizika/
OTHOCHTEIbHAS BIAXKHOCTH http://www.physics-
regelman.com/
80 Pemenue 3amau
.. http://www.fizika.ru/
Teépnoe Teno. Kpucramnmueckue u -
. https://college.ru/fizika/
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB

KpHUCTAJIJIOB

http://www.physics-
regelman.com/
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[InaBneHue u Kkpuctauu3anus. Y aesbHas

82
TeruioTa miasiaeHus. Cyonumanus
N http://www.fizika.ru/
Hedopmarn TBEpIOTO Tena. Pactskenue u .
83 cxarue. Casur. Moayne FOnra. [penen https.fleollege.nuifizies
- AR H}: - ped http://www.physics-
ynpyrux negopmanui regelman.com/
. http://www.fizika.ru/
TennoBoe pacupeHue KUAKOCTEH U .
. https://college.ru/fizika/
84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX -
Caru http://www.physics-
KoJIeOaHWI 4aCTHII BEIIECTBA recelman.com/
85 IIpeoOpa3oBanue sHepruu B (ha30BbIX
nepexoaax
86 YpaBHEHHE TEIJIOBOTO OamaHca
87 Pemrenue 3anau
IToBepxHOCTHOE HaTsKeHue. KanwispHbie http://www.fizika.ru/
88 ABJICHU. J[aBJIEHHE 110 UICKPUBIEHHON https://college.ru/fizika/
MIOBEPXHOCTBIO KUAKOCTH. Dopmyra http://www.physics-
Jlannaca regelman.com/
. http://www.fizika.ru/
O060061eHne U cucTeMaTU3alus 3HaHUu# 110 -
" https://college.ru/fizika/
89 TeMme "ArperaTHble COCTOSIHHSI BELIECTBA. _ .
p http://www.physics-
da3oBbIe EPEXOAbI recelman.com/
http://www.fizika.ru/
90 KonTponbnas pabora no Teme "ArperarHoie https://college.ru/fizika/
cocrossHus BenlecTBa. @a3zoBbie nepexoas” http://www.physics-
regelman.com/
DIIeKTpU3anus Tell U €€ MPOSBICHUS. http://www.fizika.ru/
01 DIeKTpuyecKkui 3apsia. /IBa Buaa https://college.ru/fizika/

ANeKTpuyecKux 3apaaoB. [IpoBogHuky,
TUBJIEKTPUKU U TIOTYIPOBOAHUKHI

http://www.physics-
regelman.com/
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DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.

http://www.fizika.ru/
https://college.ru/fizika/

92 -
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa http://www.physics-
regelman.com/
http://www.fizika.ru/
93 B3anmopencrtaue 3apanos. Touednsie https://college.ru/fizika/
3apsabl. 3akoH Kynona http://www.physics-
regelman.com/
http://www.fizika.ru/
94 Permere 3amay https://colque.ru{fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
95 Dnektpuueckoe noine. Ero aeiictBue Ha https://college.ru/fizika/
JIEKTPUYECKUE 3aPs]IbI http://www.physics-
regelman.com/
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS. http://www.fizika.ru/
96 [TpoOHsIii 3apsia. JIuauKM HanpsKEHHOCTH https://college.ru/fizika/
aneKkTpudeckoro nosst. OQHOPOIHOE http://www.physics-
ANEKTPUIECKOE TT0JIe regelman.com/
http://www.fizika.ru/
97 IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO https://college.ru/fizika/
noJist. Pa3HOCTE OTEHIIMAIIOB U HAIIPSKEHUE http://www.physics-
regelman.com/
http://www.fizika.ru/
[loTenuumanpHas SHEPrUs 3apsiia B .
https://college.ru/fizika/
98 ANEKTpOCTaTHYECKOM Mose. [loTennnan _ -
http://www.physics-
ANIEKTPOCTATUYECKOTO MO reqelman.com/
CBs3b HANPSHKEHHOCTH OIS U PA3HOCTH http://www.fizika.ru/
99 MOTEHIMAJIOB IS AJIEKTPOCTATHIECKOTO https://college.ruffizika/

11014

http://www.physics-
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[IpuHIMI Cyneprno3uIUM SJIEKTPUUECKUX

regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/

100 rnoseun http://www.physics-
regelman.com/
101 Pemrenue 3amau
http://www.fizika.ru/
102 [Tone Toueunoro 3apsnaa. [losne paBHOMEPHO https://college.ru/fizika/
3apsHKEHHOU Cepsl http://www.physics-
regelman.com/
" http://www.fizika.ru/
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY httos://college.ru/fizika/
. : Tu/fizi
103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN h ttg' AW ?)hvsics—
0ECKOHEYHOM MIOCKOCTH re ellman C(')m /
g .
http://www.fizika.ru/
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE. https://college.ru/fizika/
VYcoBue paBHOBECHS 3apsiiOB http://www.physics-
regelman.com/
http://www.fizika.ru/
105 JIMPNEKTPUKH U OJTYIIPOBOHUKH B https://college.ru/fizika/
3JIEKTPOCTATUYECKOM I10JI€ http://www.physics-
regelman.com/
. http://www.fizika.ru/
Konpnencarop. DnekTpoéMKOCTh https://college.ruffizika/
106 KOHJIeHCaTopa. DIEKTPOEMKOCTD TIOCKOTO http: / AW ph.vsics-
KOHACHCATOpa regelman.com/
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB
http://www.fizika.ru/
108 [TocnenoBarenbHOE COEIMHEHNE https://college.ru/fizika/

KOHJICHCATOPOB

http://www.physics-
regelman.com/
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http://www.fizika.ru/
https://college.ru/fizika/

109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa http://www.physics-
regelman.com/
http://www.fizika.ru/

110 Permene samas https://colque.ru{fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/

111 JIBrKeHne 3apsy)KEHHON 4acTULIbI B https://college.ru/fizika/

OJIHOPOJTHOM 3JIEKTPHUYECKOM I10J1€ http://www.physics-
regelman.com/

112 Pewenue 3amau
http://www.fizika.ru/

113 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 https://college.ru/fizika/

TeMe "OeKTpudeckoe nose" http://www.physics-
regelman.com/
http://www.fizika.ru/

114 KonTponbhas padbota no teme https://college.ru/fizika/

"OnexkTpuueckoe nose" http://www.physics-
regelman.com/
Cwnina toka. [TocTossHHBINA TOK. Y CIIOBUA http://www.f|2|ka._ru_/

115 CYLIECTBOBAHMSI IOCTOSTHHOTO https://colque.ru_/f|2|ka/

http://www.physics-
ANEKTPUUYECKOTO TOKA reqelman.com/

116 Wctounuku Toka. Hampsixkenne u 3/1C
http://www.fizika.ru/

117 3akoH OMa Uit yJacTKa LETH. https://college.ru/fizika/

DNEKTPUUECKOE CONIPOTUBIIEHHE http://www.physics-
regelman.com/

118 3aBUCHMOCTH CONPOTUBIICHUS OHOPOIHOTO
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IMPOBOAHMKA OT €I0 AJIMHBI U IIJIOIIaAn
IIOIIEPECUYHOI'0 CCUCHUA

119

VY 1enpHOE CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

120

121

122

123

[TocnemoBarenbHOE, TAPALICIBHOE,
CMEIIAHHOE COCTUHCHHE TIPOBOHUKOB

Pacuér pa3BeTBIEHHBIX 3IEKTPUUECCKUX
neneit. [Ipasuna Kupxroda

Pemenue 3agau

Pabota snekTpuueckoro Toka. 3akoH
Joxoyns —Jlenna

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

124

125

126

Pemrenue 3agau

MOIHOCTB 2IEKTPUYECKOT0 TOKA. TeruioBast
MOIIIHOCTb, BBIJEISIEMAs HA PE3UCTOPE

Pemenue 3agau

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

127

OJIC 1 BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHUKA TOKA

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
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3axoH OMa 11 TOJIHOM (3aMKHYTO )

regelman.com/

128 N
AIEKTPUICCKOH 1eTTH
129 Pemenue 3amau
130 MOIIHOCTh UCTOYHUKA TOKA
131 KopoTtkoe 3ambikanmne
http://www.fizika.ru/
132 Konznencarop B 11eny ITOCTOSIHHOI'O TOKa https:/Icollege.ru/fizika/
A pB I http://www.physics-
regelman.com/
133 Pewenue 3amau
http://www.fizika.ru/
134 Pemtenue 3amay o reme "I1oCTOSTHHBII https://college.ru/fizika/
ANEKTpUYECKUi TOK" http://www.physics-
regelman.com/
http://www.fizika.ru/
135 Pemrenue 3amay mo reme "I1oCTOSITHHBII https://college.ru/fizika/
ANEKTpUYECKUi TOK" http://www.physics-
regelman.com/
136 Pertennie 3agau mo treMme "IlocTOAHHBIH
AIEKTPUUYECKUN TOK"
http://www.fizika.ru/
137 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 https://college.ru/fizika/
teMe "[1oCTOSHHBII 2IeKTpUUECKU TOK" http://www.physics-
regelman.com/
http://www.fizika.ru/
138 KonTponbnas padota no teme "llocTosiHHBIN https://college.ru/fizika/
AIEKTPUUYECKUNA TOK" http://www.physics-
regelman.com/
139 DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
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BELIECTB. DJIEKTPUUECKUI TOK B METaJJIaxX.
CBepXnpoBOJIMMOCTD

DNEKTPUUECKUH TOK B pacTBOpax U

http://www.fizika.ru/
https://college.ru/fizika/

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes http://www.physics-
JUISL BIEKTPOJIN3a reqelman.com/
141 DnekTpuyeckuil Tok B razax. [lmazma
http://www.fizika.ru/
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbIie https://colque.ru{fizika/
PUOOPHI http://www.physics-
regelman.com/
143 DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX
http://www.fizika.ru/
144 [TonynpoBoIHUKOBBIE TPUOOPHI https://colque.ru_/fIZ|ka/
http://www.physics-
regelman.com/
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3mMepeHue CUilbl TOKA U HANIPSKEHUS B
L[ENU TIOCTOSIHHOTO TOKa IPU TTOMOILIN http://www.fizika.ru/
145 aQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX https://colque.ru_/fizika/
prOopoB" unu "3HaKOMCTBO ¢ IIUPPOBOI http://www.physics-
naboparopueit no ¢pusuxe. [Ipumepst regelman.com/
n3MepeHus: GU3NYECKUX BETUUHH MIPU
ITOMOIIY KOMIIbIOTEPHBIX AATYUKOB"
OU3NYECKUI TPAKTUKYM I10 TEME http://www.fizika.ru/
146 "N3yuyeHrne HepaBHOMEPHOTO IBUKEHUS C https://colque.ru_/fizika/
LIEJIbIO ONPEAEIEHUS MTHOBEHHOM http://www.physics-
ckopocTH" regelman.com/
147 @u3NYECKU MPAKTUKYM 110 TEME
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"N3mMepeHue yCKOpeHHUsl IpU
MPSMOJTMHEHOM paBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IIJIOCKOCTH" MIIN
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IPU PAaBHOYCKOPEHHOM JBUXKEHUU"

@uU3NYECKU IPAKTUKYM 110 TEME
"H3MepeHune yCKopeHHsi CBOOOIHOTO

http://www.fizika.ru/
https://college.ru/fizika/

148 -
najgeHusa" win "M3yueHue ABUKEHUS Tena, http://www.physics-
OpOILIEHHOTO TOPU30HTAIBHO" regelman.com/
@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH http://www.fizika.ru/

149 C IOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO" NN https://college.ru/fizika/
"UccnenoBanue 3aBUCUMOCTH IIEpUOJA http://www.physics-
oOparlieHus: KOHMYEeCKOro MasiTHUKa OT €ro regelman.com/
napameTpoB"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mMepeHune paBHOAECUCTBYIOLIEH CUIIBI ITPU .
JBUKEHUH OpyCKa MO HAKIIOHHON hittp://wiwiw fizika.ru/

" " https://college.ru/fizika/

150 mockocty" win "lIpoBepka runoTessl o .

5 http://www.physics-
He3aBI/ICI/IMOC:1:I/I BPEMEHHU JBIKEHUS OpycKa regelman.com/
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
pacCcTOSIHUE OT €r0 MaCChI"
Pu3NYECKUl IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHIT .

http://www.fizika.ru/
YIPYTOCTH, BOZHUKAIOIINX B PYKUHE U .
" https://college.ru/fizika/
151 PE3MHOBOM 00pasiie, OT UX JAeGopMaluu

ny "V3ydeHne NBUKEHNs CUCTEMBI TEI,
CBSI3aHHBIX HUTBIO, IEPEKMHYTON Yepes
nérkuit 610K"

http://www.physics-
regelman.com/
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@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTII0BOro KO3 dHUIIeHTa
3aBucuMocT FTp(N)" wim "HccnenoBanue

http://www.fizika.ru/
https://college.ru/fizika/

152 . -

JBIKEHUS OpycKa MO HaKJIOHHOM TIIOCKOCTH http://www.physics-

C IIepeMEHHBIM K03 GUIreHRTOM TpeHus" regelman.com/

unu "VM3ydeHue IBUKEHUS Tpy3a Ha BaLy C

TpeHueM"

®u3nyUecKuil NPAKTUKYM 110 TEME

"UccnenoBanue ycnoBUi paBHOBECHUS o

TBEPIOTO TEJa, UMEIOIIETO OCh BpaleHus" hitp :”WWW'f'Z'ka'_ru_/
153 i "KoHcTpynpoBanue KpOHIITEHHOB U https://colque.ru'/flzlka/

. | \ http://www.physics-

pacqu cull ynpyrf)cm nimy "M3ydenne regelman.com/

YCTOWYMBOCTHU TBEPJIOTO TeJA, UMEIOILETO

IJI0111a b OTIOPHI"

@uU3NYECKU NPAKTUKYM II0 TEME

"N3mepenue ummynbca Tejaa o TOpPMO3HOMY

nytu" win "M3mepenue cuiibl T4ry,

CKOPOCTH MOJEJIN 3JIEKTPOMOOIIS U http://www.fizika.ru/
154 MOIIHOCTH cuiibl TSru" wnn "CpaBHEHHE https://colque.ru'/fizika/

U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM http://www.physics-

cunbl" win "HccnenoBanue coxpaHeHuUst regelman.com/

HMITYJIbCa MPU YIPYTOM B3aUMOJEHCTBUM"

niu "M3MepeHne KHHETUYECKOM dHEprun

Tea o TOPMO3HOMY ITyTH"

DU3NYECKUN TPAKTUKYM I10 TEME http://www.fizika.ru/
155 "N3yueHne n30TepMUUYECKOrO Mpolecca https://college.ru/fizika/

(peKOMEeHI0BaHO MCMOIb30BaHUE LU(POBOI
naboparopun)" win "M3ydeHne n30X0pHOT0

http://www.physics-
regelman.com/
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nporiecca" win "U3yuenue nzodapHoro
npouecca" unu "[IpoBepka ypaBHEeHUS
COCTOSIHUSA"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTH" HiIu
"UccnenoBanue mpoliiecca OCThIBAaHUS
Benectsa" win "UccnenoBanue

http://www.fizika.ru/
https://college.ru/fizika/

156 .
apuabaTtHoro npouecca” uinn "M3yuenue http://www.physics-
B3aMMOCBS3U SHEPTUU MEXMOJIEKYISIPHOTO regelman.com/
B3aMMOJICHCTBUS M TEMIIEPATypPhl KUTICHUS
JKUIKocTen"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
xuakoctel" nnum "M3mepenue ynenpHON o
" " http://www.fizika.ru/
TEIUIOTHI IJ1aBJIeHus Jbaa" win "N3yuenue .
o " https://college.ru/fizika/
157 CBOMCTB HAaCBIIICHHBIX NTapOB" MU -
- 5 N http://www.physics-
3MepeHHe a0COMIOTHOMN BIAXKHOCTH reqelman.com/
BO3J/IyXa U OIlEHKa MacChl IapoB B
nomenieHun". M3mepenune koddduimerta
MMOBEPXHOCTHOI'O HATSKEHUS
@u3nYeCKUil IPAKTUKYM IO TEME
"HaGmroienne mpeBpamieHus: SJHEpruu
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO o
" " http://www.fizika.ru/
n3ydeHus ceeroanoaa’ wim "M3ydenune -
. https://college.ru/fizika/
158 MPOTEKAHUs TOKA B LIETIH, COAECpKAIICH

koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) IPH
MIOCJIEI0BATEILHOM COEIUHEHUHN
KOHJIEHCATOPOB"

http://www.physics-
regelman.com/
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@uU3NYECKU IPAKTUKYM 110 TEME
"HccaenqoBaHue CMEIIAHHOTO COEIUHEHUS
pesucropoB" win "M3Mepenue yneabHOro

http://www.fizika.ru/
https://college.ru/fizika/

159 " ; -
CONPOTUBIICHUS TPOBOJHUKOB" UIIH http://www.physics-
"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT regelman.com/
HaIPsHKEHUS JJIs1 JIaMITbl HaKaJTuBaHUs "

Ou3nyecKkuil MPakTUKyM 0 TeMe
"Habmronenue anexTpoaunsa" uim o
" " http://www.fizika.ru/
N3mepenue 3apsaa 0JHOBAJICHTHOTO HOHA .
" https://college.ru/fizika/
160 nnu "HccienoBadnye 3aBUCUMOCTH . )
http://www.physics-
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT reqelman.com/
regelman.com/
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU Juoa"
. http://www.fizika.ru/
PesepBHbIit ypok. O000IICHHE 1 —
P P o https://college.ru/fizika/
161 CHUCTEMATH3aIHs 3HAHUH 10 TEME . ;
- | http://www.physics-
MHEMATHKA regelman.com/
. http://www.fizika.ru/
PesepBHbIit ypok. O000IICHHE 1 —
P P o https://college.ru/fizika/
162 CHUCTEMATH3aIHs 3HAHUH 10 TEME ] -
. . http://www.physics-
Aunamuka regelman.com/
PezepBHblit ypok. O600111eHNE U http://www.f|2|ka._ru_/
o " https://college.ru/fizika/
163 cucrteMaru3anus 3HaHuu 1mo teme "CraTtuka _ 3
\ http://www.physics-
TBCpAOTO TCIa regelman.com/
PeseprubIil ypok. O60061eHIE 1 http://www.f|2|ka..ru./
. " https://college.ru/fizika/

164 cUCTEMATHU3aINI 3HAaHUH 110 TeMe "3aKOHEBI _ 3

\ http://www.physics-
COXPAHEHUS B MEXaHHUKE reqelman.com/
165 PesepBubIil ypok. O6001IeHIE 1
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cucTeMaru3anus 3HaHui mo Teme "OCHOBEI
MOJIEKYJIAPHO-KMHETUYECKON Teopun"
PezepHblit ypok. O6001eHuE 1 http://www.fizika.ru/

166 CHCTEMATH3alMs 3HaHUH 110 TEME 1 https://college.ru/fizika/
"Tepmoaunamuka. TenaoBsie MalIUHbI" http://www.physics-regelman.com/
Pesepaubiil ypok. O6001IEHNE U http://www.fizika.ru/

167 CHUCTEMATH3alHs 3HAHUH 10 TEME 1 https://college.ru/fizika/
"ArperatHbie COCTOSIHUSI BEIIECTBA. http://www.physics-
®da3zoBbIe TIepexoab" regelman.com/
PesepBHrlit ypok. O60011eH1E 1 http:”WWW'fIZIKa'ru_/

N https://college.ru/fizika/

168 CUCTEMATH3alN 3HAHUH 10 TEME 1 . )

. . http://www.physics-
JIEKTPUYECKOE TTOJIC recelman.com/
PezepBHblit ypok. O6o011eHNE U http://WWW'fIZIKa'ru./
o https://college.ru/fizika/
169 CHUCTEMATH3aIHs 3HAHUH 10 TEME 1 _ ;
. B . | http://www.physics-
[TocTOSIHHBIN PTEKTPUUECKUN TOK reqelman.com/
PesepBHrlIit ypok. O600111eHNE 1 http://www.f|2|ka.ru_/
o " https://college.ru/fizika/
170 cucTeMaTu3anus 3HaHuH 1Mo Teme "Toku B 1 _ ;
| http://www.physics-
Pa3IUYHBIX Cpeliax reelman.com/
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPOIT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
B3anMonelicTBIE TOCTOSHHBIX MAarHUTOB U http://www.fizika.ru/

1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe mnoJe. 1 https://college.ru/fizika/
I'unore3a Amnepa http://www.physics-regelman.com/
Bekrop maruutHOM nHAyKUuu. [TpuHimn http://www.fizika.ru/

2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1 https://college.ru/fizika/
MarHUTHOW UHAYKUIWH http://www.physics-regelman.com/
MaruuTtHoe noJje IpoBOJHNKA C TOKOM hittp://www fizika. ru/

3 o 3 P ' 1 https://college.ru/fizika/

TIbIT Jpetea http://www.physics-regelman.com/
http://www.fizika.ru/

4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1 https://college.ru/fizika/

http://www.physics-regelman.com/

5 Pemenue 3amau 1
onMeHCHIe 3aK0HA AMICDA http://www.fizika.ru/

6 3p P 6 1 https://college.ru/fizika/

JICKTPOHSMCPUTCIIBHBIC IPHOOPEL http://www.physics-regelman.com/
Cuuiia JlopeHnua, e€ HanpaBJiI€HUE U MOIYJIb. http://www.fizika.ru/

7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1 https://college.ru/fizika/
OJHOPOJTHOM MAarHUTHOM T10JIE http://www.physics-regelman.com/

8 Pemenue 3amau 1

http://www.fizika.ru/

9 Pa6oTa cuiel Jlopena 1 https://college.ru/fizika/

http://www.physics-regelman.com/

10 Pemenue 3amau 1
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MaruuTtHoe 1moJjie B BELIECTBE.

http://www.fizika.ru/

11 https://college.ru/fizika/
DeppoMarHeTKH, rapa- U 1uaMarHeTUKU http://www.physics-regelman.com/
OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. http://www.flzlka._ru_/

12 https://college.ru/fizika/
IpumMenenne geppoMarHETHKOB http://www.physics-regelman.com/
Pemrenne 3amau mo reme "MarautHoe http://www.flzlka._ru_/

13 | https://college.ru/fizika/
fione http://www.physics-regelman.com/

14 Pemenne 3amau no reme "MarautHoe
rojie"

SIBeHME ANEKTPOMArHUTHOM UHYKIIHH. http://www.ﬂmka.ru_/

15 . https://college.ru/fizika/

ToTok BekTopa MarHMTHOM HHAYKLHH http://www.physics-regelman.com/
http://www.fizika.ru/

16 OJ1C unayKIMHN https://college.ru/fizika/

http://www.physics-regelman.com/
3aKO0H AJIEKTPOMArHUTHOW WHIYKITHH http:/fwwiw fizika. ru/

17 https://college.ru/fizika/

Papanes http://www.physics-regelman.com/
Buxpesoe anexrpuueckoe nose. Toku http: I fizike.ru/

18 https://college.ru/fizika/

Dyxo http://www.physics-regelman.com/
O/1C MHIYKIMA B ABHXKYIIHXCS http://www.fizika._ru_/

19 https://college.ru/fizika/
TpOBOJIHHKAX http://www.physics-regelman.com/

http://www.fizika.ru/

20 Pemenue 3amau https://college.ru/fizika/

http://www.physics-regelman.com/

21 TTpasusto Jlema http://www.fizika.ru/

https://college.ru/fizika/
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NunykruBHOCTh. KaTymka MHIYKTUBHOCTH

http://www.physics-regelman.com/

http://www.fizika.ru/

22 https://college.ru/fizika/

B OCIIU ITOCTOSAHHOT'O TOKa . .
http://www.physics-regelman.com/
http://www.fizika.ru/

SIBieHue caMouH nu. DJ1C -

23 AYKIL A https://college.ru/fizika/
CaMOHHIYKIMH http://www.physics-regelman.com/
DHeprus MarHUTHOT'O MOJIST KATYIIIKU C hittp://www fizika.ru/

24 p 3 Y https://college.ru/fizika/

TOKOM. FJCKTPOMATHUTHOE I0JIC http://www.physics-regelman.com/

25 Pemenue 3amau
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 hittp://www fizika.ru/

26 " " https://college.ru/fizika/

TeMme © JICKTPOIMHAMUKA http://www.physics-regelman.com/

97 KonTponbHas pabota mo Teme
"DnexkTpoauHaMuKa"

http://www.fizika.ru/

KonebarensHas cucrema. CBOOOIHEIE P -

28 5 r 5 https://college.ru/fizika/
Kosnebanus. 'apMoHndeckue KoneOaHus htto:/Awww. physics-regelman.com/
Kunematnueckoe U TMHAMHYECKOE hittp:// . fizika.ru/

29 . https://college.ru/fizika/
ONMCAaHUE KOJIe0aTeIbHbIX NBIKECHUN ] ;

http://www.physics-regelman.com/

DHepreTuyeckoe omnrcanue. BoBo o

WHAMHWYECKOTO OMUCAHUA TAPMOHUYECKUX hittp://www. fizika.ru/

30 a . p https://college.ru/fizika/
KoJIeOAHUH M3 MX YHEPIEeTHUECKOTO U ] ;

http://www.physics-regelman.com/

KHHEMATHUYECCKOT'O OITMCaHUA
http://www.fizika.ru/

31 Ammuintyna u ¢aza Konebanui https://college.ru/fizika/

http://www.physics-regelman.com/

32 [Tepuon n wactora konebanuii. [lepros http://www.fizika.ru/
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MaJIBIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTHYeCcKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOAHUH TTPYKUHHOTO
MasiITHUKA

https://college.ru/fizika/

http://www.physics-regelman.com/

3aryxatomue Konedanusi. BeiHy ) /1eHHbIe

http://www.fizika.ru/

33 https://college.ru/fizika/

Kosnebanus. Pezonanc ] .
http://www.physics-regelman.com/
http://www.fizika.ru/

34 ABTOKOJICOaHUS https://college.ru/fizika/

http://www.physics-regelman.com/

35 Pemenue 3amay
Ypok-koHpepenmnus "MexaHnueckue http://www.fizika.ru/

36 KoJie0aHUs B MY3BIKAITbHBIX https://college.ru/fizika/
UHCTpYMEHTax" http://www.physics-regelman.com/

. http://www.fizika.ru/
O00011IeHNE U CUCTEMATU3AIHS 3HAHUIH 110 .
37 "™’ 5 " https://college.ru/fizika/
Teme “VIeXaHIHCCKIE KONChaHHA http://www.physics-regelman.com/
DIIEKTPOMAarHuTHRIE KOJIEOaHUs hittp://www fizika.ru/
38 X 6p . ' https://college.ru/fizika/
0JICOATC/ILHBIN KOHTYD http://www.physics-regelman.com/
®opmyna Tomcona. CBsi3b aMIUIUTY bl http://www.fizika.ru/

39 3apsiia KOHJIEHCATOPa ¢ aMILIUTYA0M CUJIbI https://college.ru/fizika/

TOKa B K0J1e0aTeIbHOM KOHTYpe http://www.physics-regelman.com/
3aK0H COXpaHEHUI YHEPTHUH B UICAIIHHOM hittp://www fizika.ru/

40 5 P P g https://college.ru/fizika/
KONIEOATCIEHOM KOHTYPC http://www.physics-regelman.com/
3aryxaolluue 3JIeKTPOMAarHUTHbIE http://www.fizika.ru/

41 KoseOaHus. BeIHYX/IeHHBIC https://college.ru/fizika/

SJICKTPOMArHuTHBIC KoJIe0aHus

http://www.physics-regelman.com/
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IIepemennslii TOK. Pe3ucrop u

42 KOH/ICHCATOP B IIETH IMEPEMEHHOTO TOKa
http://www.fizika.ru/
43 Karymka MHIYKTUBHOCTH B LIETIN https://college.ru/fizika/
IIEPEMEHHOT0 TOKA http://www.physics-
regelman.com/
http://www.fizika.ru/
44 3akon OMa JJ1st SJIEKTPUUYECKOH 1Ienu https://college.ru/fizika/
IIEPEMEHHOTO TOKA http://www.physics-
regelman.com/
http://www.fizika.ru/
MOoIIHOCTh MEPEMEHHOTO TOKA. -
45 AMITTUTYAHOE U IeHCTBYIOIIECe 3HAUCHUE https://colque.ru(f|2|ka/
http://www.physics-
CHUJIBI TOKA U HaprDKeHI/ISI re elman.com/
http://www.fizika.ru/
. https://college.ru/fizika/
46 Pe3onaHC B ayeKTpUUECKO LIeH . -
http://www.physics-
regelman.com/
47 Pemenue 3amau
WneanwsHblif Tpancdopmarop. http://www.f|2|ka._ru_/
48 [Tpon3BoOICTBO, TIepeava U MoTpedIIeHUE https://colque.ru_/f|Z|ka/
N http://www.physics-
AJIEKTPUIECKON YHEPTUHU reqelman.com/
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE http://www.fizika.ru/
49 anekTposHepruu. Kynprypa https://college.ru/fizika/
WCITOJI30BaHUs dJIEKTPOIHEPTUU B http://www.physics-
MTOBCETHEBHO JKU3HA regelman.com/
50 Pemenue 3amau
http://www.fizika.ru/
51 Pemenune 3amau

https://college.ru/fizika/
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http://www.physics-
regelman.com/

52

53

54

55

O0o01IeHre U CUCTeMAaTH3alus 3HAHUN T10
TeMe "DIeKTPOMarHUTHbBIE KoJIeOaHws "

MexaHnyeckue BOJIHbI. XapaKTepUCTUKU
MEXAHUYECKUX BOJIH

CBoiicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-

regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
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https://college.ru/fizika/
http://www.physics-
regelman.com/

56

WNudpa3syk u ynbrpassyk. [llymoBoe
3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/

57

58

59

Pemenue 3agau

SJ'ICI(TpOMaI‘ HUTHBIC BOJIHBI. I/I3J'IY'-ICHI/IC
OJICKTPOMAariuTHBIX BOJIH

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJTH

http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
regelman.com/
http://www.fizika.ru/
https://college.ru/fizika/
http://www.physics-
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[IIxana 31eKTPOMarHUTHBIX BOJIH.

http://www.fizika.ru/
https://college.ru/fizika/

60 [IpuMeHeHHEe YIEKTPOMArHUTHBIX BOJIH B _ .
c http://www.physics-
TCXHUKC M OBITY regelman.com/
http://www.fizika.ru/
[IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUS. -
61 Panuonokarus. DneKTpOMarHuTHOE https-ticollage.ruifizikel
a HHA- P . http://www.physics-
3arps3HEHUE OKPYXKAIOIIEH CpeIbl recelman.com/
62 KoHntposbHas padora o teme "Konebanus
Y BOJTHBI"
http://www.fizika.ru/
63 Caert. 3aKOH NPSAMOJIMHENHOTO https://college.ru/fizika/
pacrpocTpaHEHHUs CBETA http://www.physics-
regelman.com/
64 Pemenue 3agau Ha mpuMEHEHHE 3aKOHA
MPSIMOJIMHEITHOTO paclpOCTPAHEHHsI CBETA
http://www.fizika.ru/
65 Ortpaxenue ceta. [lmockoe 3epkaio. https://college.ru/fizika/
Cdepuueckoe 3epkaino http://www.physics-
regelman.com/
[Ipenomnenue cBera. AGCOMIOTHBIN U o
. http://www.fizika.ru/
OTHOCHUTEJIbHBIN TTOKA3aTelh MPEIOMIICHUSI. -
66 S P U —— https://college.ru/fizika/
- yqu P ’ http://www.physics-
PEeACIBbHBINA YTOJ MOJTHOTO BHYTPEHHETO recelman.com/
OTpaXKEeHUS
67 Pemienue 3a1au Ha MpUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMIICHUS CBETA
68 Xop stydeit B mpusMe. Jlucnepceust cBera. http://www.fizika.ru/

CnoxHbIN cocTaB Oenoro csera. L{Ber

https://college.ru/fizika/
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regelman.com/

JInn3bl. @OKyCHOE PacCTOSIHUE U

69
OoHnTHYECKas CHUIa JIMH3BI
http://www.fizika.ru/
70 [TocTpoenue n3o00pakeHUi B JIMH3aX U X https://college.ru/fizika/
cucTeMax. Y BeJIMUeHNE JTNH3EI http://www.physics-
regelman.com/
http://www.fizika.ru/
Pemenne 3a1a4 Ha mocTpoeHue .
71 W300paKEeHU, OIYYAEMBIX C IIOMOIILIO https://college.ru/fizika/
P ’ ya m http://www.physics-
JINH3 regelman.com/
72 I'ma3 kak onTuyeckas cucreMa
http://www.fizika.ru/
73 Pemenne 3anau. IIpenensl npuMeHMMOCTH https://college.ru/fizika/
F€OMETPUUYECKON ONTUKH http://www.physics-
regelman.com/
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS
75 Hucnepcus ceera
http://www.fizika.ru/
76 Visrrepdbeperis creta https://college.ru/fizika/
POCEPEHI http://www.physics-
regelman.com/
http://www.fizika.ru/
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS https://college.ru/fizika/
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB http://www.physics-
regelman.com/
78 Pemenue 3amau
http://www.fizika.ru/
79 [Ipumenenne uaTephepeHIN D

https://college.ru/fizika/
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http://www.physics-
regelman.com/

80 Hudpakmus ceTa
http://www.fizika.ru/
81 Hudpakuonnas pemérka. Y ciaoBue https://college.ru/fizika/
HAOJI0/IEHUS TJIAaBHBIX MAKCUMYMOB http://www.physics-
regelman.com/
82 Pemenue 3anau
http://www.fizika.ru/
83 [Tonepe4HOCTh CBETOBBIX BOJIH. https://college.ru/fizika/
[Tonspuzanus ceera http://www.physics-
regelman.com/
84 Pemenue 3amay
85 CBeToBbI€ BJIEHUS B IPUPOJIE
http://www.fizika.ru/
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 https://college.ru/fizika/
86 " " : i
teme "Ontuka http://www.physics-
regelman.com/
87 KonrtponsHas padora no reme «OnTHka»
. http://www.fizika.ru/
['paHu1bl MPUMEHUMOCTH KIaCCUYECKOM .
88 MEXaHHUKH. 3aKOHBI AJICKTPOTMHAMUKH 1 hups-iicollegz izl
) POl http://www.physics-
IIPUHLIAII OTHOCUTEIIBHOCTH regelman.com/
89 ITocTynatel cienuanibHOW TEOPUHU
OTHOCHUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL. http://www.fizika.ru/
90 [IpeobpazoBanus Jlopenna. Yciosue https://college.ru/fizika/

NpUIHHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U

http://www.physics-
regelman.com/
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COKpallCHUC OJIMHBI

DHEPrus U UMITYJIbC PEISATUBUCTCKON

91
YaCTHIIBI
http://www.fizika.ru/
92 CB43b MaCChI C SHEPTUEH U UMITYJILCOM https://college.ru/fizika/
PENSATUBUCTCKON YaCTULbI. DHEPIHUs MOKOS http://www.physics-
regelman.com/
93 PaBHOBeCHOE TETIIOBOE M3ITyUeHHE
94 3akoH cMereHus Bura
95 I'unore3a M. Ilmanka o kBanTax. @OTOHBI
http://www.fizika.ru/
96 DHeprIA 1 MMITYITHC GOTOHA https://college.ru/fizika/
p ya http://www.physics-
regelman.com/
97 ®oroaddext. OnbiTe A. I'. CTonerona.
3akoHbl poTorddexTa
http://www.fizika.ru/
08 VYpasHenue DitamteitHa 11t porodrddexra. https://college.ru/fizika/
"Kpachas rpanuna” pororddexra http://www.physics-
regelman.com/
99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa
100 BonHoBbIe cBoiicTBa YacTHIL
o http://www.fizika.ru/
Bomnsl ne bpoins. JlnuHa BOIHBL 1€ -
101 Bpoiins u pa3mepbl 0071aCTH TOKATH3AIUH https:iicollege rumizikes
p P p & http://www.physics-
JBUKYIIEHCS 4aCTHIIBI reqelman.com/
102 KopmyckynspHO-BOIHOBOH Ayannu3m
http://www.fizika.ru/
103 Judpakius 3JIeKTpOHOB Ha KpUCTaJLIax .

https://college.ru/fizika/
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http://www.physics-
regelman.com/

Crienuduixa u3MepeHuii B MUKpOMHUPE.

http://www.fizika.ru/
https://college.ru/fizika/

104 CooTHollIeHHs HEOTIpeAeIEHHOCTEN hittp://www.physics-
T'eiisenbepra regelman.com/
105 Pemenue rpadguveckux 3aaaq
106 Pemenue pacuéTHbIX 3a1a9
KonTponpHast padora no Temam: "OCHOBBI E::p:/.//\;vwl\:v.fizikj%_ru_/k o
107 CTO", "KopiycKysipHO-BOJHOBOM httg:sl./V\(/:\?VV\i?)i\r/lsjic!s.z-l
Ayamasu” regelman.com/
OnBITHI IO UCCIICIOBAHHUIO CTPOCHHUS
108 atoma. [manerapHas Mozaens aToMa
Pezepdopna
http://www.fizika.ru/
109 [Tocrynarel Bopa Etissljmg;\r/:@sz-l e/
regelman.com/
110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToma BOAOpOAa
http://www.fizika.ru/
111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE https://colque.ru_/fizika/
cBeTa http://www.physics-
regelman.com/
112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra- http:/./WWW.fiZika.l-’u-/
113 WBanenko. 3apsii 1 MacCOBOE YUCIIO spa. https./leollege.u/fizikes

N3o0Tonel. PagnoaktuBHOCTH

http://www.physics-
regelman.com/
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3aKoH pasiMoaKTUBHOTrO pacnana. CBoicTBa
MOHU3HUPYIOIIEro U3nydenus. Biausnue

114 PaAMOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
OHeprus cBA3U HYKJIOHOB B siape. S nepHble
cuiel. Jleext maccol saapa. SnepHbie http://www fizika.ru/
115 peakuuu. SAnepHeie peakTophl. [Ipodiemsl https://colque.ru{fizika/
YIPABJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A. http://www.physics-
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS regelman.com/
AJIEPHOMN SHEPreTUKU
MeTo/1bl perucTpalnuy U UCCIIEeIOBAHUS o
3J€MEeHTapHbIX YacTull. DyHaaMeHTaIbHbIE hitp ://WWW'f'Z'ka'ru_/
116 B3aUMOJICHCTBUS. bapnoHbl, ME30HBI U http.S://COIque'ru./ﬂZIKa/
http://www.physics-
nentoHsl. [IpeacraBnenne o CrangapTHON reqelman.com/
Mozenu. KBapk-TitoOHHas MOJIENb aIpOHOB
®dusuka 3a npegenamu CTaHgapTHOU http://www.fizika.ru/
117 Mozaenu. TéMHast maTepus U TEMHas https://colque.ru{fizika/
sHeprus. EnuHCTBO Qu3nueckoil KapTHHBI http://www.physics-
MHUpa regelman.com/
118 Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU
HpI/IMeHI/IMOCTB 3aKOHOB (I)I/ISI/IKI/I UL http://www.fizika.ru/
119 00BsICHEHUS PUPOJIBI KOCMUYECKHX https://colque.ru_/fizika/
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX http://www.physics-
HCCIICTOBAHMH regelman.com/
CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
120 paauoTeNIecKoIbl, BHeaTMOChepHas
aCTPOHOMUSA
121 Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
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3B63HBI, IIJTaHEThI, UX BUAUMOC IBUXKXCHUC

Conueunas cuctema. Connue. Congeunas

http://www.fizika.ru/
https://college.ru/fizika/

122 aKtl.“I/IBHOCTB. Ucrounuk snepruu ConHua u http://www.physics-
3BE3A regelman.com/
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.

123 Juarpamma "crieKTpajibHBIN KJIacc —

CBETUMOCTB"
http://www.fizika.ru/
. https://college.ru/fizika/

124 3Be3/1bI TJIIABHOM MOCIEN0BATEILHOCTH . -

http://www.physics-
regelman.com/
BnyTtpenHee cTpoeHue 3BE3 .

125 CoBpeMeHHbIE TPEICTABICHHUS O
MPOUCXO0KICHUH U 3BoTrounU ConHIA U
3BE3/1. DTanbl KU3HU 3BE3]]

http://www.fizika.ru/
126 Muneunsiii [Iyte — Hama 'amaktrka. Tunel https://colque.ru{fizika/
rajakTuk. YEpHbIe ABIPBI B Apax raJakTUK http://www.physics-
regelman.com/
Bcenennas. Pacmimpenne Beenennoil.
127 3akon Xa66ma. Teopus bonbioro B3peiBa.
PenukroBoe uznydyenue
http://www.fizika.ru/

128 MacmrabHas ctpykTypa Beenennoil. https://colque.ru_/fizika/
MeraranakTuka http://www.physics-

regelman.com/

129 Hepeménnsie npodaemMbl acCTpOHOMUHU

130 DuU3nyeCcKui MPAKTUKYM 110 TEME

"NccneqoBanue MarHATHOTO IOJIA
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IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppomarnetukoB" win "UccnenoBanue
JIEHCTBUSI ITOCTOSTHHOTO MarH|Ta Ha paMKy
¢ TOKOM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NU3mepenue cuibsl Amiiepa" wim
"N3yueHne 3aBUCUMOCTH CUJIbI AMIlepa OT

http://www.fizika.ru/
https://college.ru/fizika/

131 . )
cuiibl Toka" i "OnpeaeneHne MarHuTHOM http://www.physics-
MHAYKLIUY HA OCHOBE U3MEPEHUS CUIIBI regelman.com/
Awmmepa"
®u3NUeCcKuil TPAKTUKYM I10 TEME o
" http://www.fizika.ru/
HccnenoBanue sBIeHUSA .
132 3JIEKTPOMATrHUTHON HH, nn'" Win https://college.ruffizika/
"0 p YKL http://www.physics-
MpeesIeHne UHIYKIUA BUXPEBOTO regelman.com/
MarduTHOro mois"
Du3nUeCcKul IPAKTUKYM I10 TEME
133 "UccnenoBanue siBIE€HUS CAaMOMHAYKIUN"
win "COopKa MOJENHN 3JIEKTPOMAarHUTHOTO
reHeparopa"
DuU3NYECKU MTPAKTUKYM 10 TEME http://www.fizika.ru/
134 "U3mepenue nepuojia CBOOOTHBIX https://college.ru/fizika/
KOJIEOaHUN HUTSHOTO U MPY>KUHHOTO http://www.physics-
MasTHUKOB" regelman.com/
. http://www.fizika.ru/
Du3ndecKuil TPaKTUKYM I10 TEME .
135 "TIpeoOpa3oBaHUE DHEPTHUH B II WUHHOM hitps://college.ru/fizika/
peobp . p Py http://www.physics-
MaATHHKC regelman.com/
136 Du3nYecKuit TPaKTUKYM I10 TEME
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"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIENOBATEILHO COSANHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW [TIEPEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

137 "N3yueHune napameTpoB 3BYKOBOM BOJIHBI"
Pu3n4ecKuil IPAKTUKYM 110 TEME http://www.fizika.ru/
138 "N3mepeHue nokasaress IpeaoMiIeHUs] https://colque.ru{fizika/
crexna" win "llonyyenue usoOpaxxeHus B http://www.physics-
CHCTEME M3 IIOCKOTO 3epKalia ¥ JIMH3bI" regelman.com/
dusnueckuil NpakKTUKYM 10 TEMe
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO http://www.fizika.ru/
139 paccTosiHuA OT BElIecTBa (Ha mpuMepe https://colque.ru_/fizika/
xKuAkux auH3)" wim "U3mepenue http://www.physics-
(OKYCHOTrO PACCTOSHHS PACCEUBAKOLINX regelman.com/
auH3"
Pu3nYecKuil NPAKTUKYM 110 TEME
140 "Habmonenne nudpakmmu,
UHTEp(EepEeHIINH U MOJIIpU3aluu cBeTa"
Pu3nUecKuil IPAKTUKYM 110 TEME .
"OnpeneneHne UMITYJIbCa U SHEPTUH http://www.f|2|ka..ru./
141 peNSITUBUCTCKUX YacTull (1o ¢otorpadusam https://colque.ru_/f|2|ka/
http://www.physics-
TPEKOB 3apsKEHHBIX YaCTUIl B MATHUTHOM reqelman.com/
nosie)"
Pu3nUeCcKuil IPAKTUKYM 110 TEME
142 "N3mepenne noctosinHou [lanka Ha

oCcHOBe uccienoBanus Gorordpdexra” nmm
"NccneqoBanue 3aBUCUMOCTH CHJIIBI TOKA
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yepe3 CBETOAMO]T OT HANpsKEeHUs "

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue cekTpa pa3peskeHHOro

http://www.fizika.ru/
https://college.ru/fizika/

143 aTOMAapHOI0 BOJAOPOAA U U3MEPEHUE http://www.physics-
noctosiHHoM Pundepra” regelman.com/
DuU3nYeCKui MPAKTUKYM 110 TEME o
"HccnenoBanue paanoakTUBHOTO (oHa ¢ hitp :/_/WWW'f'Z'ka'_ru_/

144 UCIIOJIb30BaHUEM JI03UMETpa" WK Eggslllmgi\r/:{?sz-l ka/
"N3yuenune nmoromenus 6eTa-4yacTuil reqelman.com/
amroMuHuem" Jeiman.com/
Ou3nyecKkuil MPakTUKYM 0 TEME
"HabGnromenus 38€31H0r0 Heba
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHNEM KOMIIBIOTCPHBIX http://www.fizika.ru/

145 IIPUJIOKEHUH ISl ONIPENEIICHUS ITOJI0KEHUS https://colque.ru_/fizika/
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: http://www.physics-
OCHOBHBIE co3Be31us CeBepHOro regelman.com/
NOJTyLIApHsI U IpKUE 3BE3AbI" NN
"Habmronenus B Teneckorn JIyHbl, TUIaHET,

TYMaHHOCTEH 1 3BE3AHBIX CKOIUIEHUI"
O0001eHne U cUCTEMAaTU3AIINS 3HAHNI. ttos v fizika 1L/
Pom, pusuic HvaCTp OHOMHH B . httgs://colque.ru/fizika/

146 SKOHOMMYECKOH, TEXHOJIOTUUCCKOM, http://www.physics-
COLIMAJIBHOM U 3THYeCKOl chepax regelman.com/
JeATEIbHOCTH YeJIOBEKa
O0001eHne 1 cucTeMaTH3aINs 3HAHUH.

147 Posb 1 MecTo (pM3KKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148 O00011eHNEe U cCUCTEMATH3alls 3HAHWH.
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Poub ¢pusnueckoii Teopun B
(bopMupOBaHUY MTPEACTABICHUN O
du3nyecKoil kKapTuHe MUpa, MECTO
(du3rYecKoil KapTUHBI MUPa B OOLIEM PALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJACTABICHUI O IPUPOIE

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

http://www.fizika.ru/
https://college.ru/fizika/

149 -

teMe "Kunematuka" http://www.physics-
regelman.com/
http://www.fizika.ru/

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 https://college.ru/fizika/

150 " " _ -

TeMe "Kunemaruka http://www.physics-
regelman.com/
http://www.fizika.ru/

151 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 https://college.ru/fizika/
teme "JIluHamuka" http://www.physics-
regelman.com/
152 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUHN 110
teme "CraTuka TBEpAOro Tena'
153 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110

TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"

. http://www.fizika.ru/

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 —

" https://college.ru/fizika/
154 TeMe "OCHOBBI MOJIEKYIISIPHO- _ .
. N http://www.physics-

KMHETUYECKOU TeOpruu reqelman.com/

O0001eHne 1 cucTeMaTU3aIis 3HAHUH 110

155 teme "Tepmoaunamuka. TemmoBbie

MAaIIuHb"

156 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
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TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110

http://www.fizika.ru/
https://college.ru/fizika/

157 -

TeMe "DnekTpuueckoe nosue" http://www.physics-
regelman.com/
http://www.fizika.ru/

158 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 110 https://college.ru/fizika/
teMme "[loCcTOsHHBIN 2neKTpUUecKuid ToK" http://www.physics-
regelman.com/
http://www.fizika.ru/
159 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 https://college.ru/fizika/
teme "Toku B pa3inyHbIX cpeaax” http://www.physics-
regelman.com/
http://www.fizika.ru/
160 O00011IeHNE U CUCTEMATU3AIHS 3HAHUIH 110 https://college.ru/fizika/

Teme "MaruutHoe noJe" http://www.physics-
regelman.com/

PesepBHslit ypok. O600111eHNE U

161 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME

"DneKTpoMarHuTHas MHIyKOus"

Peseprubrit ypok. O6001eH1E U http:/ /WWW'f'Z'ka'_ru_/

. https://college.ru/fizika/
162 CHUCTEMATH3aIlMs 3HAHUHN T10 TEME 3

™M 5 " http://www.physics-

eXaHNYECKUE KOJIeOaHust reqelman.com/

Peseprubrit ypok. O6001eH1E U http:/ /WWW'f'Z'ka'_ru_/

. https://college.ru/fizika/
163 CUCTEMATH3ALM 3HAHUH 110 TEME -
"y 5 | http://www.physics-
JEKTPOMArHUTHBIC KOJICOaHUS reqelman.com/
164 PesepBublit ypok. O0o0mIeHNE U
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cUcTeMaTu3alus 3HaHUH 110 TeMe
"MexaHM4YEeCKHE U JIEKTPOMArHUTHbBIC
BOJIHBI"

PesepBHeiit ypok. O600ICHHE U

http://www.fizika.ru/
https://college.ru/fizika/

165 CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe 1 _ .
"0 " http://www.physics-
frmka regelman.com/
PesepBHeIit ypok. O000IICHHE 1
166 cucreMarusanus 3Hanui mo reme "OCHOBBI 1
CTO"
PesepBuslit ypok. O60011eHNE U http ://WWW'fIZIka'_ru_/
. https://college.ru/fizika/
167 cUCTEMATH3aLHA 3HAHUH 110 TEME 1 . -
" i N " http://www.physics-
OpPIYCKYJISIPHO-BOJIHOBOM JTyalTu3M reqelman.com/
PesepBHslit ypok. O6001IeHNE U
168 cucTeMAaTH3aIusa 3HaHu! 1Mo TeMe "dPu3uka 1
atoma'"
Pe3zepBHbIii ypok. O600IIEHNE N http://www.f|2|ka._ru_/
. " https://college.ru/fizika/
169 cucreMarusanus 3HaHui no teme "duszuka 1 . -
| http://www.physics-
ATOMHOTO S/Ipa ¥ DJIEMEHTAPHBIX YaCTHI] reqelman.com/
Peseprubrit ypok. O6001eH1E U httDZ//WWW.fIZIka.I-’U-/
. https://college.ru/fizika/
170 CUCTEMATH3AIINAA 3HAHUH 110 TEME 1 -
" " http://www.physics-
JIEMEHTBI aCTPOPUZUKH reqelman.com/
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®Gusuka, 10 kinace/ Kabapaun O.@., Opnos B.A., DBenuuk 2.E. u apyrue; noj
penaximeit [Tuackoro A.A., Kabapauna O.®., AkiimonepHoe 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®msuka, 11 xrace/ Kabapaun O.®., ['mazynoB A.T., Opnos B.A. u apyrue; mos
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEPHOE OOIIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

KoHTposnbHbie paboTsl o Gusuke ais npoduiibHoro 10 kimacca k yueOHuKy A.A.
[Tunckoro, O.®. Kabapnuna

KontponbHbie paboTsl 1o pusuke s npoduibHoro 11 kinacca k yueOHUKy A.A.

[Tunrckoro, O.®. Kabapauna

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://www.fizika.ru/

https://college.ru/fizika/

http://www.physics-regelman.com/

http://nuclphys.sinp.msu.ru/
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