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MNOACHUTEJIBHASA 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 nporpamme mo (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 «Pusukay 1mo 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
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN 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 BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBaHUN.

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 MNOTEHIMala (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€ CBSI3aHbl C Pa3BUTUEM TEXHUKU 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
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOr0 TpakTHKyma. B mepBoMm 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
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
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 SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/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.

JlemoHCTpanionHoe 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 O00OPYMOBAaHMS 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
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3a/ad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON ACATEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
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 TATYUKOBBIEC CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnyeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMHU MOCTOSHHOTO TOKAa TMPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerienre, CKOpPOCTh (CpeHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU 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.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m wactora obOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYarble © peMEHHbIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUM 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 PaBHOYCKOPEHHOM IBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUS Tejla, OpPOIIEHHOr0 TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalleHHs] KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraaIbHON 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 TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoid MMpOTHL. JIBUXKEeHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuna cONpOTHUBICHUS NpPU JBUKEHUU 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.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI 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 MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
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 Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX 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 mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1mapa). 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 JKMIKOCTH KaK CIIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH 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, npaKkmuKkym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nucciegoBaHue N30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON cUCTEMBbl. BHelIHne u BHyTpeHHUE napaMmeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMWIL:
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 MPOIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadbara. AOCONIOTHAS TeMIeparypa.

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

[TpuHumIe! nercTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENM, TapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
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 cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECChI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

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
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 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. Hampsokenune U u DJ1C é&.

3akod OMa U1 ydacTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas 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, CUETUUK DIEKTPUUECKON SHEPTUN.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TIOTIEPEYHOr0 CEUEHUS 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.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

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.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
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 CAaMOCTOSITENBHOTO paspana. Monnus. [lnasma.

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.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  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,
1abopaTopHbIe pabOThI, TPAKTUKYM).

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,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 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.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME 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'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

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
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

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.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



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
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: WHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUH OT CKOPOCTA HU3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie 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 Koiedanus.

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
KMHEMAaTUY€CKOTO OMMCaHMUS.

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. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

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

UccnenoBanne KojebOaHuUW TIpy3a HAa MACCHBHOM TIPYKHUHE C IEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanrie yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS IMpPU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTPeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMATrHUTHBIX KOJICOAHUIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

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

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakimsi.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUN B TUH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (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.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOIMOAA NMPH NMOMOILIU TU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcioBue npudMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTenHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKaIM3alUuu JBWXKYyIeWcs dacTtulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

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. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBera. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO 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 YACHUY.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJAUMOAKTUBHOTO pacnaja. PaanMoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusble peakuuu. Jlenenue u cunrtes siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM J03UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

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

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk 3Heprun CoJiHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA 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. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHHUH JJIs ONpeIeSIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  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,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «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 MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble 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.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M HMX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
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,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTpalIbHBIN
aHaJIN3.

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

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEeHHOro TOKa, MHIAYKIMOHHAS TeUb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHMKH, sI€PHAsA DHEPTETHUKA 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, PACHIUPEHHE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 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 B3aUMOJCUCTBOBaTH C COLUUAIBHBIMA  WHCTUTyTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

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 HA MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, 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, MPUCYIIET0 PU3MUECKON HayKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJNHATH pPabOTy B  YCJIOBHUSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznyeckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH II0 IOJIYYECHHIO HOBOI'O 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTAaTh TUINOTE3y €€ peIICHUs, HaXOJIUTh apryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUHBIX (popMarax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyalllii W CMAr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTBHI;

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 CTPATETMYECKOE IOBEICHUE B Pa3IUYHbIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
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 CHUTYaIIHSIM;

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 TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIA 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 PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh 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,  BKJIKOYAIOLWIErO0  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
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
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 CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
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 MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoJOTHO ymopyras aedopmanus, 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 [anumnes mjis CKOPOCTH M TEepeMelieHus,
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 TmoOJOKeHUs 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
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
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 (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
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  TIOJISI TOYEYHOT'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,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
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-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
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
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
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 OLICHUBATh MOCIEICTBUS 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 HCIOJIb30BAHHEM 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
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX 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 3THYECKOU cdepax NesATeNbHOCTH 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): OIHOPOJHOE DJIIEKTPUUECKOE 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,
UCIOJb3yS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH 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
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
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  (PU3NYECKUX  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 U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, 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
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
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
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 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 pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
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 OpraHU3aIMOHHBIC u 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 IPODHIIA.
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7-11 ; ®DU3UKOH
«Du3nKa»

1 C: llIxoma ®uzuka
7-11 ; PU3UKOH
«Duzukay

1 C: lllkona ®usuka
7-11 ; DU3UKOH
«Dusukay fiz-

praktikum_polnyj.pdf



Hroro mo pazneny 16

Ha3Banue moayJis

1 C: llIxoma ®uzuka
PeszepBHoe Bpemst 10 0 0 7-11 ; ®DU3NUKOH
«Dusukay»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7 16



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

11 MaruurtHoe noJe

1.2 DNeKTpOMarHuTHasE UHIYKITUS

Hroro no paszneny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1 MexaHn4ecKHe KoueOaHus

2.2 DJEeKTpOMarHUTHBIE KOJIeOaHuUs

23 MexaHW4YecKre M 3JICKTPOMarHUTHBIC
' BOJIHBI

2.4 OnTurka

KoanuecTBo 4acoB

Bcero

14

13

27

10

15

10

25

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

1 C: llIxoma ®uzuka 7-
11 ; ®DU3UKOH
«Duzukay

1 C: llIxoma ®uzuka 7-
11 ; ®DU3UKOH
«Duzukay

1 C: llIxona ®usuxka 7-
11 ; DU3UKOH
«Duzukay

1 C: llIkoma duzuka 7-
11 ; ®U3MKOH
«Du3uKa»

1 C: llIkoma duzuka 7-
11 ; ®U3MKOH
«Du3uKa»

1 C: llIkoma duzuka 7-
11 ; ®U3MKOH
«Dusunka»



Hroro mo pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

1 C: llIxoma ®uzuka 7-
3.1 Ocuosel CTO 5 1 0 11 ; DU3MKOH
«Dusukay»

Hroro no pazgeny )

Pasznea 4. KBAHTOBAS ®PU3UKA
1 C: lllkona ®usuxka 7-

41 KopnyckynspHO-BOIHOBOH Ayann3m 15 0 0 11 ; ®PU3NKOH
«Du3uKay
1 C: llIkoma dusuka 7-
4.2 duzuka atoma 5 0 0 11 ; ®DU3NUKOH
«DusrKa»
®u3rKa aTOMHOTO S7pa U dJIEMEHTapHBIX b C: Illkora Gusmica 7-
4.3 5 0 0 11 ; DU3MKOH
actii «Du3uKay
Hroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

1 C: llIxomna ®usuka 7-
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12 0 0 11 ; ®PU3NKOH
«Dusuka»

Wroro no pazmeny 12

Pazzea 6. PUSHUYECKUN MPAKTUKYM

1 C: llIxomna ®usuka 7-

6.1 DuU3nYECKU MPaKTUKYM 16 0 16 11 : DU3NKOH



Hroro no pazneny

Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE

CucreMmaru3zaius 1 00001IeHne
IPEIMETHOTO COJIEPYKAHMS U OITbITa
JESITeIBHOCTH, IPUOOPETEHHOTO TIPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos

7.1

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

15

15

10

170

16

«Duzukay fiz-

praktikum_polnyj.pdf

1 C: llIkona ®usuka 7-
11 ; DU3UKOH
«DPuzukay

1 C: llIxoma ®uzuka 7-
11 ; ®DU3UKOH
«Duzukay






HOYPOYHOE IINTAHUPOBAHHUE

MCXaHHKHU

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue

n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThbI padoTbI pecypenI
®dusnka — pyHAaMeHTalbHas HayKa O 1 0 0 1 C: llIxona ®usnka
IpUpoJIe 01.09.2023 7-11;
Hayunslii MeTOZ NO3HAHUS U METO/bI 1 0 0 1 C: IlIxoma ®uzuka
rccaea0BaHus GU3HMYECKUX SIBJICHUI 04.09.2023 7-11;
DKCIEPUMEHT U TEOPHS B IIPOIIECCE 1 C: llIxona ®usnka
no3Hanus npupoasl. Habmoaenue u 1 0 0 05.09.2023 7-11 ; DU3UKOH
9KCIIEPUMEHT B (pU3HMKe «Duszuka»
1 C: llIxona ®usnka
Crioco6s1 n3mMepenus: Gu3NUeCKX BEIUYUH 1 0 0 06.09.2023 7-11 ; ®DU3UKOH
«Duznka»

AOGCOIIOTHAS 1 OTHOCUTENbHAS 1 C: llIkona ®dusuka
MOTPELIHOCTH U3MEpeHuil pusnueckux 1 0 0 07.09.2023 7-11 ; DU3UKOH
BEJIMYMH «Duznka»
MonenupoBanue B ¢pusuke. Ponb u mecto | C: Ilkona dusmKa
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU 1 0 0 7. 1'1 . OVBUKOH
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON 08.09.2023 « (DI/IB,I/IKa»
NeSTEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. Crucrema | C: Ilkona dusuKa
orcuera. OTHOCUTENBHOCTh MEXAaHUUYECKOTO
neuxkenus. [Ipsmvas u oOpaTHas 3a1auu ! 0 0 11.09.2023 7-11; QUNKOH

«DPuzukay



10

11

12

13

14

15

Pannyc-BekTop MaTepralbHON TOYKH, €TO
MIPOEKLNU Ha OCH KoopauHaT. TpaekTopus.
[Tepememenue. Ckopocts. X mpoekuuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOIO
IIPSIMOJIMHENHOTO JBUKCHHUS

CrnosxeHue nepeMeIieHnii ¥ CKOpOCTEH.
Pemenne 3anau

HepasHoMepHoe aBmxeHne. MruoBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonrueitnoe
ABUKCHUC C IMTOCTOAHHBIM YCKOPCHUEM

I'paduueckoe onucanue NpsIMOIUHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOE najieHue. Y CKOpeHue
CBOOOJHOrO MaJieHHsl. 3aBUCUMOCTh
KOOp/AMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku

JIBu>keHue Tena, OpOIIeHHOT0 MO YIJIOM K
TOPU30HTY

KpuBonnHueliHoe aBuxkenue. J[B>keHue no
OKPY>KHOCTH. YTJIOBasi U JIUHEWHAS
ckopocTtb. [lepuon u yacrora.
[leHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOPEHHUE

12.09.2023

13.09.2023

14.09.2023

15.09.2023

18.09.2023

19.09.2023

20.09.2023

21.09.2023

1 C: llIxoma ®uzuka
7-11 ; ®DU3UKOH
«Duzukay

1 C: llkona ®u3uka
7-11 ; ®DU3UKOH
«Dusuka» phys-
ege.sdamgia.ru

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIxona ®u3uxka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxona ®u3uxka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIkona ®u3uka
7-11 ; PU3MKOH
«DPuzukay

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«DPuzukay



16

17

18

19

20

21

22

23

24

KontposbHas paboTta mo teme
"Kunemartnka"

IlepBeb1if 3akoH Hprorona. MHepunanbubie
cuctemsl orcuéra. [IpuHiun
OTHOCUTENBHOCTH ["anues.
HeunepunanpHple CUCTEMBI OTCYETA

Cuna. PaBHogelcTBYIOIIAs cuiia. Bropoii
3akoH HerotoHa. Macca

B3anmoneiicteue ten. Tperuii 3aKoH
Herorona

[Tpuniun cynepno3unuu cui. Pemenue
3aJ1a4 Ha IpUMEHEHNe 3akoHOB HproToHa

3akoH BCCMUPHOI'O TATOTCHUA.
OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ )51
I/IHepTHOI\/'I MacCChbl

Cuna TsKeCcTH M yCKOpeHue cBOOOIHOTO
TaJIeHUS

JIBrokeHre HeOECHBIX TeT B UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOpOCTh. 3akoHbI Kemnepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

22.09.2023

25.09.2023

26.09.2023

27.09.2023

28.09.2023

29.09.2023

02.10.2023

03.10.2023

04.10.2023

fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIkoma dusuka
7-11 ; ®U3UKOH
«Du3uKay

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIkona ®usuka
7-11 ; PU3MKOH



25

26

27

28

29

30

31

32

33

Cuna tpenus. [Ipupona v BUIbI cuil
TpeHus. J{BUKEHUE B KUJAKOCTH U rase C
y4€TOM CHUJIbI COIIPOTUBIICHUS CPEIbI

JHasnenue. ['uapocrarnueckoe qaBiaeHUE.
Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIIO.
[ToctynartensHoe U BpamareibHOe
JBIKEHHE TBEPOTO Tella

MoMeHT CHJIBI OTHOCHTEIILHO OCH
BpaieHus. [1mevo cuibl

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecTn Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tena. Buasl
paBHOBECHs

Pemenue 3agau

KonrtponsHas padora no reme "JInHamuka.
Crartuka TBepzoro rena'

NMnynbsc MmaTeprabHOW TOUYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp Mace
CUCTEMBbI MaTEpPUAIIBHBIX TOYEK. Teopema o
JBUKEHUH LIEHTpa Macc

I/IMHy.]'II)C CHUJIBI 1 U'BMCHCHHUE UMITYJIbCA

05.10.2023

06.10.2023

09.10.2023

10.10.2023

11.10.2023

12.10.2023

13.10.2023

16.10.2023

«Duszukay

1 C: llIxona ®u3uka
7-11 ; DU3UKOH
«Duzukay

1 C: llIkona ®usuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxkona ®usuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®usuka
7-11 ; DU3UKOH
«DPuzukay

phys-oge.sdamgia.ru
phys-ege.sdamgia.ru
fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®u3uka



34

35

36

37

38

39

40

Tena. 3aKOH COXPaHEHMs UMITYJIbCA.
PeaxTuBHOE BMXKEHUE

MoOMEHT uMITyJIbca MAaTEPUAIILHON TOYKH.
[Ipencrasnenue 0 COXpaHEHUM MOMEHTA
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX

Pemenue 3agau

PaGoTa cuiibl Ha MaJIOM ¥ HAa KOHEYHOM
nepemerneHun. I'paduueckoe
MpeACTaBICHUE pabOThI CUJIbl. MOIIHOCTD
CHJIbI

Kunernueckas sneprus. Teopema o6
W3MEHEHUN KMHETUYECKOW YHEPTUU
MaTepHaTbHON TOUKH

IloTeHnmanbHBIE U HENOTECHIINAJIbHEIE
cunsl. IloTeHuansHas OHEpPIus. BTOpaH
KOCMHYCCKasA CKOPOCTh

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
N3MEHEHUEM MEXAHUUYECKOH dHEpPTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUUYECKOHN HEPTun

Yopyrue u Heynpyrue CTOJIKHOBEHHS.
YpasHeHue bepHym Ui uaeanbHON
KUIKOCTU

17.10.2023

18.10.2023

19.10.2023

20.10.2023

23.10.2023

24.10.2023

25.10.2023

26.10.2023

7-11 ; DU3UKOH
«Duzukay

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«Duzukay

1 C: IlIkona ®usuka
7-11 ; ®DU3UKOH
«Dusukay» phys-
ege.sdamgia.ru phys-
oge.sdamgia.ru

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKa»
phys-ege.sdamgia.ru
1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKay

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«DPuzukay



41

42

43

44

45

46

47

48

49

50

KontposbHas padota mo Teme "3aKOHbI
COXpaHEHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 npupoie

termnoTel. OcHoBHEBIE TT010XeHnT MKT.

Huddysus. bpoyHoBckoe ABMKEHHE

CrpoeHue ra3000pa3HbIX, XKUJIKUX U
TBEPABIX Te. XapaKTep ABUKEHUS U
B3aHMO[[€I>'ICTBH$[ qJacCTHull BeuieCcTrBa

Macca u pazmepbl MOJIEKYIT (aATOMOB).
KonnyectBo Beniectsa. [locTosiHHas
ABorazipo

Temneparypa. TemioBoe paBHOBECHE.
[Txana [enbcus

Pemenue 3agau

Wneanpueiii ras. I'a3oBbie 3aKOHEI

VYpaBaenune Menzaeneesa-Knaneiipona.
Pemrenue 3anau

AOGcomoTHas Temieparypa. 3aKkoH
JanbToHa

M3omporieccsl B UcaIbHOM ra3e ¢

27.10.2023

07.11.2023

08.11.2023

09.11.2023

10.11.2023

13.11.2023

14.11.2023

15.11.2023

16.11.2023

fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIxomna ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«Duzukay

1 C: llIxkona ®usuka
7-11 : DU3UKOH
«DPuzukay

1 C: llIxona ®u3uka
7-11 ; ®DU3UKOH
«DPuzukay

phys-ege.sdamgia.ru

1 C: llIxomna ®uzuka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIxkona ®usuka
7-11 ; DU3MKOH
«Duzukay»

1 C: llIkona ®usuka
7-11 ; DU3MKOH
«DPuzukay

1 C: llIkona ®u3uka



o1

52

53

54

55

56

57

58

IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe npeacraBieHue
M30TPOLIECCOB: N30TEpMa, H30X0Pa,
n3obapa

OcHoBHoe ypaBHeHne MKT

Pemenue 3agau

CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHYECKON CHCTEMBI CO CpeaHEN
KWHETUYECKOW YHEPrHel MoCTynaTeIbHOTO
TEIUIOBOTO JABMKEHHS €€ YacTHIL

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "OcuoBsl MKT"

Kontponbnas padota mo teme "OCHOBBI
MKT"

TepMonnHaMuueckas cuctema. 3alaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.
BremHne 1 BHyTpeHHUE TapaMeTpPBI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHMs BEJIMYHH, ONUCHIBAIOIIUX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

17.11.2023

20.11.2023

21.11.2023

22.11.2023

23.11.2023

24.11.2023

27.11.2023

28.11.2023

7-11 ; ®DU3NUKOH
«Du3rKa»

1 C: llIkona ®usuka
7-11 ; ®DU3NUKOH
«Du3uKay

1 C: llIkomna duzuka
7-11 ; DU3UKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIxoma dusuka
7-11 ; DU3UKOH
«Du3rKa»
fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIkona ®usuka



59

60

61

62

63

64

65

66

Camonpou3sBoibHas penaxkcauus T
CUCTEMBI K TEIUIOBOMY PABHOBECHIO

Moaens naeaasLHOro ra3a B
TepMOI[I/IHaMI/IKC. yCJIOBI/IH HpI/IMeHI/IMOCTI/I
3TON MOJIENIN

VYpaBuenue MengeneeBa-Knanelipona u
BBIPKCHHE ISl BHYTPEHHEH SHEPTUn

Bripaxkenue nist BHyTpeHHEH sHEpruu
OJTHOATOMHOTO HJICAIbHOTO Ta3a.
KBazucratuueckue u HecTaTUYeCKUE
MIPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAUHAMUKE.
Beruucnenue pabotsl o rpaduky npouecca
Ha pV-auarpamme

Temonepenayda kak croco0d U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpILIEHUS PabOThI

KonBek1usi, TermionpoBoAHOCTb,
U3Iy4YeHue

KomnuectBo Temnorel. TemnoéMKOCTh Tea.
VYnenpHas u MOJIApHasa TEIIOEMKOCTH
BCIIIECTBA. y,ZICJ'II)HafI TCIJIOTA CropaHusa
TOIIJIMBa

Pacuér xonnyecTBa TEIIOTHI IPU
TeIUIonepeaaye

29.11.2023

30.11.2023

01.12.2023

04.12.2023

05.12.2023

06.12.2023

07.12.2023

08.12.2023

11.12.2023

7-11 ; DU3UKOH
«Duzukay

1 C: llIkona ®usuka
7-11 ; ®DU3MKOH
«Du3uKay

1 C: llIkomna duzuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIxkona ®usuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxkona ®usuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxomna ®uzuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIxomna ®uzuka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIxoma ®uzuka
7-11 ; DU3MKOH
«Puszukay phys-



67

68

69

70

71

72

73

74

75

[TonsTre 06 aquabaTHOM mporecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH

KonnuecTBo TermioTel u paboTa Kak Mepbl
M3MeHeHus1 BHyTpeHHel s3nepruu T /1
CHUCTEMBI

Bropoii 3ak0oH TepMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MpUPOTHBIX
MPOIECCOB

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAllIMH.
KIIJ1

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

Pemenue 3agau

DKOJIOTUYECKUE aCIIEKTHI UCIOJIBL30BAHNS
TEIUIOBBIX ABHUTraTelIEN. TernioBoe
3arps3HEHUE OKPYKAIOLIEH CpeJIbl

Pemenue 3amau

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110

teme "Tepmonunamuka. TenaoBbie
ManIuHE"

12.12.2023

13.12.2023

14.12.2023

15.12.2023

18.12.2023

19.12.2023

20.12.2023

21.12.2023

22.12.2023

ege.sdamgia.ru phys-
oge.sdamgia.ru

1 C: llIkona ®usuka
7-11 ; ®DU3NUKOH
«Du3uKay

1 C: llIkomna duzuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIkona ®usuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIkoma ®usmka
7-11 ; DU3MKOH
«Du3uKa»
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkoma dusuka
7-11 ; DU3UKOH
«Du3uKay
phys-ege.sdamgia. ru
phys-oge.sdamgia.ru
1 C: llIkona dusuka
7-11 ; ®DU3UKOH
«Du3rKa»



76

77

78

79

80

81

82

83

KontposbHas paboTta mo teme
"Tepmonunamuka. TenaoBble MalIuHbI"

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y 1eiapHas TEIIOTa
napooOpa3zoBaHUs

HaCI)IHIGHHI)IG M HCHACBIIICHHBIC ITapbI.
KadgecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa. 3aBHCUMOCTh
TEMIICPATYPhI KUIICHUA OT AABJICHUA B
KUIKOCTHU

BraxxnocTs Bo3ayxa. AGCooTHAS U
OTHOCHUTENLHAS BIAXKHOCTD

Pemenue 3agau

TBépnoe teno. Kpucramumueckne u
amop(HbIe Tesna. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

IInaBnexnue u KpucCTallin3alus. YV nenbHas
TCIIJIOTA IIJIaBJICHHA. CY6J'II/IM3.I_[I/I}I

Hedbopmaru TBEpAOTO Tena. PacTskeHue
u cxkarue. Casur. Monyns FOnra. [Ipenen

yIpyrux aedopmariuii

25.12.2023

26.12.2023

27.12.2023

28.12.2023

29.12.2023

09.01.2024

10.01.2024

11.01.2024

fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkoma ®usmka
7-11 ; DU3MKOH
«Du3uKa»
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkoma dusuka
7-11 ; DU3UKOH
«DPu3uKay

1 C: llIkoma dusuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIkona dusuka
7-11 ; ®DU3UKOH
«Du3uKay



84

85

86

87

88

89

90

91

92

TernoBoe paclIMpeHUe KUJIKOCTEN U
TBEPABIX T€JI. AHFAPMOHHU3M TETIOBBIX
KoJie0aHuil 4acTull BEIIeCcTBa

IIpeoOpaszoBanue sHeprun B (ha30BBIX
nepexojax

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3agau

[ToBepxHOCTHOE HaTsKeHHE. KannisapHbie
siBJIeHUsI. JaBieHue 1o MCKpUBJIECHHOM
IMOBEPXHOCTBIO KUJIKOCTU. DPopmyra
Jlammaca

O060061eHne U cucTeMaTU3alus 3HaHUuH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30BbIe NEPEXOBI"

KonTponbnas pabora no teme
"ArperaTtHble COCTOSIHHSI BEIIECTBA.
®da3oBble Iepexoab"”

DneKTpu3anus Tel U €€ MposIBICHUSL.
DIeKTpuyecKui 3apsia. /IBa Buaa
AIEKTPUIECKUX 3apsaoB. [I[poBogHUKH,
JUDJICKTPUKU 1 TTOJTYITPOBOTHUKH

DneMeHTapHBIN EKTPUUIECKUH 3apsil.
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

12.01.2024

15.01.2024

16.01.2024

17.01.2024

18.01.2024

19.01.2024

22.01.2024

23.01.2024

24.01.2024

1 C: llIxoma ®uzuka
7-11 ; ®DU3UKOH
«Duzukay

1 C: llIxoma ®uzuka
7-11 ; DU3NKOH
«Duzukay

1 C: llIxoma dusuka
7-11 ; ®U3UKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru

1 C: llIxoma ®uzuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIkoma ®usmka
7-11 ; DU3MKOH
«Du3uKa»
fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIkona ®u3uka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIkona ®usuka
7-11 ; PU3MKOH



93

94

95

96

97

98

99

100

101

102

B3anmopencraue 3apanos. Touednsie
3apsabl. 3akoH Kynona

Pemrenue 3anau

Onektpuueckoe nose. Ero neiictBue Ha
AJIEKTPUUYECKUE 3aPsiIbl

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJISL.
[IpoOupbIit 3apsan. JIunun HaNPs>KEHHOCTH
aneKkTpudeckoro nosst. OgHOpOIHOE
3JEKTPUYECKOE MOJIe

[ToTeH1MambHOCTH DJIEKTPOCTATHIECKOTO
noasg. Pa3HOCTE MOTEHIIMAIOB U
HAIpsDKEHUE

[loTenuumanpHas HEPrUs 3apsia B
3leKTpocTaTuueckoM mnosie. [lorenunan
3IEKTPOCTATUYECKOTO OIS

CBs3b HaHp}DKéHHOCTI/I TI0JIsT U pa3HOCTHU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O
T10JI4

[TpuHIMIT CynIEpNO3UIINU DIEKTPUUECKUX
noJyien

Pemrenue 3anau

[Tone Toueunoro 3apsana. [lose paBHOMEPHO

25.01.2024

26.01.2024

29.01.2024

30.01.2024

31.01.2024

01.02.2024

02.02.2024

05.02.2024

06.02.2024

«Duszukay

1 C: llIkona dusuka
7-11 ; ®DU3NUKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkona ®usuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®usuka
7-11 ; DU3UKOH
«DPuzukay»

1 C: llIxona ®u3uxka
7-11 ; ®DU3UKOH
«Duzukay

1 C: llIkona ®usuka
7-11 ; DU3MKOH
«DPuzukay

1 C: llIkona dusuka
7-11 ; ®DU3UKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru

1 C: llIkona ®usuka



103

104

105

106

107

108

109

110

111

3apsHKEHHON Cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO 10
00béMy mapa. [lone paBHOMepHO
3apsHKCHHOW OECKOHEYHOM TIIOCKOCTH

IIpoBOIHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B

HI/ISHGKTpI/IKI/I " IOJIYIIPOBOAHHUKHU B
QJICKTPOCTATHUYCCKOM I10JIC

Konnencarop. D51eKTpoEMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJICHCATOpa

HapannenLHoe COCIMHCHNEC KOHACHCATOPOB

IlocienoBaTenbHOE COeUHECHUE
KOHJIEHCAaTOPOB

3Hepr1/151 3apAKCHHOT'O KOHACHCATOpa

Pemenue 3agau

JIBr>keHue 3apsiKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJICKTPHUECKOM I10JIe

07.02.2024

08.02.2024

09.02.2024

12.02.2024

13.02.2024

14.02.2024

15.02.2024

16.02.2024

19.02.2024

20.02.2024

7-11 ; DU3UKOH
«Duzukay

1 C: llIkona ®usuka
7-11 ; ®DU3MKOH
«Du3uKay

1 C: llIkomna duzuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIxomna dusuka
7-11 ; DU3UKOH
«Du3uKa»

1 C: llIkona ®usuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIkoma ®usmka
7-11 ; DU3MKOH
«Du3rKa»

1 C: llIkoma dusuka
7-11 ; DU3MKOH
«DPu3uKay

1 C: llIkoma dusuka
7-11 ; DU3UKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkona dusuka
7-11 ; ®U3UKOH
«Du3rKa»



112

113

114

115

116

117

118

119

120

121

Pemenue 3agau

O000111eH1E U CUCTEMATHU3AaIMs 3HAHUHN 110
TeMe "DnekTpudeckoe nojue"

KonrtpomnbHas pabora 1o Teme
"JnexTpuueckoe mose"

Cuia Toka. ITocToSHHBII TOK. Y CIIOBUA
CYILIECTBOBAHUS TTIOCTOSIHHOT'O
3JIEKTPUYECKOIO TOKa

Ncrounuku Toka. Hampsokenne u 5/1C

3axon OMa 11 yyacTKa Lenu.
DNEeKTpUUECKOe COPOTUBIICHHE

3aBUCUMOCTD COIIPOTUBIICHUS
OJTHOPOJIHOTO TIPOBOJAHMKA OT €r0 JUTHHBI 1
TUTOIIA/T! TIOTIEPEYHOTO CEUCHHUS

VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3agau

HOCJ’IC,Z[OB&TCJILHOC, napajjieJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX
neneit. [IpaBuna Kupxroda

21.02.2024

22.02.2024

26.02.2024

27.02.2024

28.02.2024

29.02.2024

01.03.2024

04.03.2024

05.03.2024

06.03.2024

phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIxosa dusrka
7-11 ; ®U3UKOH
«Dusznka
fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIkoma dusuka
7-11 ; ®DU3UKOH
«Du3uKa»

1 C: llIkoma ®usmka
7-11 ; DU3MKOH
«Du3uKa»

1 C: llIkoma ®usuka
7-11 ; ®DU3MKOH
«DPu3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkomna dusuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIkona ®u3uka
7-11 ; DU3UKOH



122

123

124

125

126

127

128

129

130

131

132

Pemenue 3agau

Pabota snekTpuueckoro Toka. 3akoH
Hxoyna —Jlenua

Pemenue 3agau

MOIIHOCTh JEKTPUIECKOTO TOKA.
TemnoBas MOIITHOCTB, BBIACIISIEMAs Ha
pesucrope

Pemenue 3agau

O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE
HMCTOYHHUKA TOKA

3axon OMa 171 OJIHOM (3aMKHYTO)
BJIEKTPUYECKON e

Pemrenue 3anau

MOIIHOCTh HCTOYHHUKA TOKA

KOpOTKOC 3aMbIKaHHUC

KonneHncarop B nienu mocTOSTHHOTO TOKa

07.03.2024

11.03.2024

12.03.2024

13.03.2024

14.03.2024

15.03.2024

18.03.2024

19.03.2024

20.03.2024

21.03.2024

«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkomna dusuka
7-11 ; ®3NKOH
«Du3uKa
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkona ®usuka
7-11 ; ®U3UKOH
«Du3uKay
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIkoma ®usmka
7-11 ; ®U3NKOH
«Du3uKa»

1 C: [lIxona ®usuka
7-11 ; DU3MKOH
«Du3rKa»
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIxoma dusuka
7-11 ; DU3UKOH
«Du3uKay

1 C: llIkona ®u3uka
7-11 ; DU3MKOH
«DPuzukay

1 C: llIkona ®u3uka



133

134

135

136

137

138

139

140

141

142

Pemenue 3agau

Pemrenue 3agaud mo treme "IlocTOSHHBIHN
AJIEKTPUYECKUM TOK"

Pemenue 3anau no teme "IlocTostHHBINM
AJIEKTPUYECKUM TOK"

Pemenue 3amay mo reme "I1oCTOSTHHBII
ANEKTpUYECKUi TOK"

O060061eHre U cucTeMaTu3alus 3HaHu# 10
teme "[loCTOsTHHBIN AJIEeKTpUYECKUA TOK"

KonrtponbHas pabota no reme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"

DnexTpuyueckas MpOBOAUMOCTh PAa3INYHBIX
BELIECTB. DJIEKTPUUECKHUI TOK B METalIaX.
CBepxnpoBOIMMOCTb

DIIEKTPUYECKHM TOK B pacTBOpax U
pacIuiaBax >J1eKTpoauToB. 3akoHbl Dapanes
JUIS DIEKTPOJIA3a

DJIEKTpUYECKUH TOK B razax. [Imazma

DNEeKTPUYECKUM TOK B BaKyyMe.
BakyymHbie mpu6opsI

22.03.2024

01.04.2024

02.04.2024

03.04.2024

04.04.2024

05.04.2024

08.04.2024

09.04.2024

10.04.2024

11.04.2024

12.04.2024

7-11 ; ®DU3NUKOH
«Du3rKa»
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
phys-ege.sdamgia.ru
phys-oge.sdamgia.ru
1 C: llIxomna dusuka
7-11 ; ®DU3UKOH
«Du3uKa»
fizika_-10kl_-
didakt_-
mater__maron_2014-
160s

1 C: llIxoma ®uzuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkomna dusuka
7-11 ; DU3UKOH
«DPu3uKay

1 C: llIkoma dusuka
7-11 ; DU3UKOH
«DPu3uKay

1 C: llIkona ®usuka
7-11 ; DU3MKOH



143

144

145

146

147

148

149

150

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

du3nuecKuil MPakTUKYM 110 TeEMe
"M3MepeHune cuibl TOKa U HalPsDKEHUS B
LIEH [TOCTOSIHHOTO TOKA IPH ITOMOIIN
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX
pubopos"

du3nuecKuil MPaKTUKYM 110 TeEMe
"HN3yueHne HepaBHOMEPHOT'O IBUKEHUS C
LIEJIBIO OTIPE/IETIeHNs] MTHOBEHHOM
CKOpOCTH"

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHHU MIPU PAaBHOYCKOPEHHOM
NIBOKeHUN"

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHue ycKOpeHHsi CBOOOTHOTO
nageHusa"

Pu3NYeCKUil IPAKTUKYM IO TEME

"N3y4yeHue IBM>KEHUA TeJla 10 OKPYKHOCTH

C TOCTOSTHHOM 10 MOJTYJIFO CKOPOCTHIO"

@u3NYECKU IPAKTUKYM I10 TEME
"IIpoBepka runoTe3bl O HE3aBUCUMOCTH

15.04.2024

16.04.2024

17.04.2024

18.04.2024

19.04.2024

22.04.2024

23.04.2024

24.04.2024

«Duszukay

1 C: llIkona duzuka
7-11 ; ®U3MKOH
«Du3uKay

1 C: llIkomna dusuka
7-11 ; ®DU3UKOH
«Du3uKa»

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf



151

152

153

154

155

156

157

158

BPEMEHH JIBIDKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €T0
Maccul"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTrOCTH, BOZHUKAIOIINX B IPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aepopmarun”

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucumoctH Frp(N)"

du3nuecKuil MpakTUKyM 110 TeMe
"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpALCHUS "

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBanue coXxpaHeHUsl UMITyJbCca IpU
yIIpyrom B3auMoencTun"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMUUYECKOro mpouecca "

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue ynenbHOM TEMI0EMKOCTH "

Pu3NYECKU MPAKTUKYM 110 TEME
"N3mepenne abCOTIOTHOM BIAXKHOCTH
BO3/1yXa M OLIEHKa MaccChl [1apoB B
noMeIieHnn".

Pu3NYECKU MPAKTUKYM 110 TEME

"N3mepeHue yaenbHOro COPOTUBIICHUS
MPOBOIHUKOB"

25.04.2024

26.04.2024

29.04.2024

30.04.2024

06.05.2024

07.05.2024

08.05.2024

14.05.2024

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf
fiz-
praktikum_polnyj.pdf
fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf

fiz-
praktikum_polnyj.pdf



159

160

161

162

163

164

165

166

167

168

@uU3NYECKUN PAKTUKYM 110 TEME
"M3y4yeHue npoTekaHus TOKa B LIETH,
cojepikaileit koujaencarop"
@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue amekrposnnza”

PesepBHbIil ypok. O600111IeHIE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Kunemartuka"

PesepBHrlit ypok. O60011eHNE U
CUCTEeMaTH3allus 3HaHHUH 10 TeMe
"Jlmnamuka"

Pesepubiil ypok. O60011eHIE 1
cucTeMartu3anys 3HaHuH 1Mo teme "CraTtuka
TBEpaoro rena'"

PesepubIil ypok. O6006111eHIE 1
CUCTEMATH3AaNs 3HAHUH 110 TeMe "3aKOHBI
COXPaHEHHUs B MEXaHHKe"

PesepBHrlit ypok. O60011IeHNE 1
cucreMaru3anusa 3HaHui 110 teme "OCHOBEI
MOJIEKYJIIPHOKUHETHYECKON Teopun"

PesepBHelIit ypok. O6001ICHNE 1
CHCTEeMaTH3alis 3HaHUH 110 TeEME
"TepmoanHamuka. TenaoBsle MalIMHbI"
PeseprubIil ypok. O60061eHIE 1
CHCTEeMaTH3alis 3HaHUH 110 TeEME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®da3oBble nIepexoab"”

PeseprubIil ypok. O600111IeHIE 1

13.05.2024

15.05.2024

16.05.2024

17.05.2024

20.05.2024

21.05.2024

22.05.2024

22.05.2024

23.05.2024

fiz-
praktikum_polnyj.pdf
fiz-
praktikum_polnyj.pdf

1 C: llIxona ®u3uka
7-11 ; ®DU3UKOH
«Duzukay

1 C: llIxkona ®usuka
7-11 ; ®DU3UKOH
«Duzukay

1 C: llIxoma ®uzuka
7-11 ; ®DU3UKOH
«DPuzukay

1 C: llIkona ®usuka
7-11 ; DU3UKOH
«DPuzukay»

1 C: llIxona ®u3uxka
7-11 ; DU3UKOH
«Duzukay»

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIxkona ®usuka
7-11 ; DU3UKOH
«DPuzukay

1 C: llIkona ®u3uka



CUCTEMaTHU3all1s 3HAHUM 110 TEME
"Dnexkrpuueckoe mosie"

PesepBHelit ypok. O600ICHHE 1
169 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
"TIoCTOSIHHBIN 31EKTPUUYECKUH TOK"

PesepBubIil ypok. O6001eHIE 1
170 cucreMarusanus 3HaHui mo reme "Toku B 1
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170

16

23.05.2024

24.05.2024

24.05.2024

7-11 ; DU3UKOH
«Duzukay

1 C: llIkona ®usuka
7-11 ; ®DU3MKOH
«Du3uKay

1 C: llIkomna duzuka
7-11 ; DU3UKOH
«Du3uKay



11 KJIACC

Tema ypoka

BzaumojeiicTBre TOCTOSHHBIX
MarHuTOB U IIPOBOJTHUKOB C
TOKOM. MarauTHOE II0JIC.
I'unoreza Ammnepa

BexTtop MarHuTHOM UHAYKIIHH.
[IpuHnun cyneprno3unumn
MarHuTHBIX IToJieH. JInanu
MarHUTHON MHIYKIIMH
MarsuTHO€e noJje NpOBOJHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanpaBJIEHUE U
MOJYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amrepa.
DNEeKTPOU3MEPUTEIBHBIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBI€HHUE U
MOJYJIb. JIBUKEHHE 3apsSIKEHHON
YaCTHUILIbI B OJTHOPOJHOM
MarHuTHOM MoJIe

Pemrenue 3amau

Pa6ota cuel Jlopeniia

KoanuecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Puszuxa»

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Puzuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxona ®usuka 7-11 ;
OU3UKOH «dusukay»
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «dusukay

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuka»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru
1 C: llIxomna ®usuka 7-11 ;



10

11

12

13

14

15

16

17

18

19

20

21

Pemenue 3agau

MarsuTtHoe 110j€e B BEIIECTBE.
deppomMarHeTHKy, napa- u
JAaMarHeTUKU

OcHOBHBIE CBOMCTBa
dbeppomarnerukoB. [IpumMeHeHue
(heppoMarHeTUKOB

Pemenne 3amad mo Teme
"MaruuTHoe 110Jje"

Perienne 3aga4 mo reme
"MarnautHoe noie"

SIBneHue AIEKTPOMAarHUTHON
nHaykuuu. [loTok BekTopa
MarHUTHON HHTYKIIUU

O/1C unaykuuu

3aKOH 3JIEKTPOMarHUTHOU
naaykunn Papanes

BuxpeBoe a51eKTpru4ecKoe moie.
Toxku dyko

O/JIC nHAYKIMY B ABUKYIUXCS
MTPOBOJTHUKAX

Pemenue 3agau

IIpaBuio Jlenua

OU3NKOH «Duszuxa»
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: lIxoma Pusuka 7-11 ;
OU3UKOH «Pusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma dusuka 7-11 ;
OUN3UNKOH «Dusuka»

1 C: lIxoma ®dusuka 7-11 ;
OU3UKOH «Dusukay

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «®u3uka

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «dusukay

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «®u3uka
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®uzuka 7-11 ;
OU3UKOH «dusukay



22

23

24

25

26

27

28

29

30

31

NunyktuBHOCTH. Karymka
WHAYKTUBHOCTH B L[ECTIH
MOCTOSIHHOTO TOKa

SAsnenue camounaykiuu. IC
CaMOWHTYKIIHH

DHeprus MarHUTHOTO MOJs
KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE TOJIe

Pemenue 3agau

O06001IeHre U CUCTEMATU3ALIHS
3HaHUM 10 TEME
"OnekTpoauHaMuka'
KonTponbHas padota no teme
"OnexTpoauHamuka"
KonebarenbHas cucrema.
CBobOoHBIE KOTEOAHUSI.
I"apmonnueckue konedaHus

Kunematnueckoe U qUHaAMUUYECKOE

OIIMCaHUE KOJIEOATENbLHBIX
JIBUKCHUU

OHepreTU4ecKoe OMKUCAHME.

BriBoa 1MHAMHUYECKOTO OMUCAHUS
TapMOHHMYECKHUX KOJIeOaHUHN U3 UX

OHEPICTUYICCKOTO U
KHHEMATHYCCKOI'O OITMCaHUA

Awmruntyna u (asza konebanuit

1 C: llIxona Pusuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: llIxona Pusuka 7-11 ;
DOU3UKOH «DPusuxa»

1 C: llIkona ®usuka 7-11 ;
OU3NKOH «Dusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: lIxoma Pusuka 7-11 ;
DOU3UKOH «Puzuka»

http://profizmat.ruywp-
content/uploads/2016/04/1046.pdf

1 C: llIxoma ®usuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: lIxoma dusuka 7-11 ;
DOU3UKOH «DPusuxa»

1 C: llIxomna ®usuka 7-11 ;
OU3UKOH «Pusuka»



32

33

34

35

36

37

38

39

40

[Tepron u yacToTa KOJICOAHHIA.
[Meproa Masbix cBOOOTHBIX
KOJICOaHHI MAaTEMaTHYECKOT0
masiTHuKa. [Teproa cBOOOAHBIX
KOJICOAHHI TIPYKHUHHOTO
MasiTHHUKa

3aryxaromiue KoueoaHusl.
BrinyxaeHnsie koneOaHusl.
Pezonanc

ABTOKOJICOaHUSA

Pemenue 3agau

VYpoxk-koHpepeHuus
"MexaHnueckue kojaeOaHus B
MY3BIKaJIbHBIX HHCTpYMEHTax"

O000I1IIEHNE U CUCTEMATHU3AIINS

3HaHUHU 110 TeMe "MexaHndeckue

KoJieOanusa"

DneKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTtenbHblil KOHTYD

®opmyna Tomcona. CBs3b

AMIUIUTYABI 3apssaa KOHACHCATOPA

C aMHJ’II/ITYJIOI\/'I CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3aK0H COXpaHEHUS SHEPTUU B
UaealbHOM KOJIE0aTeIbHOM
KOHTYpe

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: llIxoma ®usuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: lIxona Pusuka 7-11 ;
OU3UKOH «Dusukay
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «DPusuxa»
1 C: lIxoma dusuka 7-11 ;
OU3UKOH «DPusuxa»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»



41

42

43

44

45

46

47

48

49

50

3aTyxarolue IEKTPOMarHuTHbIE
KoneOanus. BeiHyXIIeHHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs

IlepemenHsbIi TOK. Pesucrop u

KOHACHCATOP B LCTIH IICPECMCHHOT'O

TOKa

Karymika vHIyKTUBHOCTH B LIENTU
MEPEMEHHOTO TOKa

3akoH Oma 1181 DJIEKTPUYECKOM
LTI TTIEPEMEHHOTO TOKa

Mo1mHOCTh IEPEMEHHOT0O TOKA.
AMIUIMTYIHOE U JEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U
HaNpPsSUKEHUS

Pe3onaHC B 25IeKTpHUYECKON LIETIH

Pemenue 3agau

Nneansubiif Tpancdopmatop.
IIpounsBoacTBo, nepenava u
noTpeOIeHne IEKTPUIECKOI
SHEprun

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
KynbTrypa ncnonb3oBaHus
NEKTPOIHEPTHH B ITIOBCEAHEBHOMN
KHU3HH

Pemrenue 3amau

1 C: llIxona Pusuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: llIxona Pusuka 7-11 ;
DOU3UKOH «DPusuka»

1 C: llIxoma dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: lIxona Pusuka 7-11 ;
OU3UKOH «DPusuxa»

1 C: lIxoma dusuka 7-11 ;
OUN3NKOH «Dusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

phys-ege.sdamgia. ru phys-



o1

52

53

54

55

56

S7

58

59

60

61

Pemenue 3agau

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWH 10 TEME
"JJIeKTpOMarHuTHhIE KoyieOanus"
MexaHn4ecKHUe BOJIHEI.

XapaKTepI/ICTI/IKI/I MCXaHHNYCCKUX
BOJIH

CBoOICTBa MEXaHUYCSCKUX BOJIH

3ByK. XapaKTepUCTHKH 3ByKa

WHuppa3Byk u yabTpa3BykK.
[IIymoBoe 3arpsi3HEHME
OKPY>KaIoIlEel Cpe/bl

Pemenue 3agau

ONEKTPOMarHUTHHIE BOJIHBI.
N3nydenune >31eKTpoOMarHuTHBIX
BOJIH

DHeprust AIEKTPOMATrHUTHBIX
Boiid. CBoiicTBa
3J€KTPOMArHUTHBIX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 31EeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

[IpuHUUIIBI paTUOCBS3U U

oge.sdamgia.ru
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: lIxoma Pusuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Pusuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OUN3UNKOH «Dusuka»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: llIxomna ®usuka 7-11 ;



62

63

64

65

66

67

68

69

70

TeneBuacHU. Paguomokamnus.
DJICKTPOMArHUTHOE 3arpsA3HCHUE
OKpYKaroIen cpeibl
Konrponsnas padora no reme
"KonebaHus 1 BOIHBI"

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacipocTpaHEHHs CBETa

Pemenue 3amay Ha IIPUMCHCHUC
3aKOHa HpHMOHHHCﬁHOFO
PacCIIpoCTpaHCHHA CBCTA

Otpaxenue ceera. [lnockoe
3epkaino. Cepuueckoe 3epKaio

IIpenomiienue cBera.
AOGCOTIOTHBIN U OTHOCUTEIBHBIN
[TOKa3aTeNb MPEJTOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa MoaIHOro
BHYTPEHHETO OTPaKEHHUS

Pemenue 3agau Ha npUMEHEHUE
3aKOHOB OTPaKEHUS U
MPETOMJIEHHUSI CBETA

Xon nydent B mpusMe. Jlucnepcus
cBeTa. CIOKHBIN cocTaB 6emoro
ceera. LlBer

JIun3el. DOKyCHOE pACCTOSTHUE U
ONTUYECKAs CUJIA JTUH3BI

[TocTpoenue n3o0paxeHuil B
JMH3aX ¥ UX CUCTEMaXx.

DOU3UKOH «DPusuxa»

http://profizmat.ruywp-
content/uploads/2016/04/1046.pdf

1 C: llIkomna ®usuka 7-11 ;
OUN3NKOH «Dusuka»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: Ixona ®Pusuka 7-11 ;
DOU3UKOH «Puzuka»

1 C: lIxoma dusuka 7-11 ;
OUN3NKOH «Dusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «dusukay
1 C: llIxomna ®usuka 7-11 ;
OU3NUKOH «dusuka»



71

72

73

74

75

76

77

78

79

80

81

82

VYBeauueHue TUH3EI

Pemenue 3a1au Ha mocTpoeHue
M300pakeHMi, TOTY4aeMBbIX C
MOMOIIBIO JIMH3

I'ma3 kak onTudeckas cucTeMa

Pewmenne 3amau. IIpenenst
IPUMEHUMOCTH F€OMETPHUYECKOM
OIITUKHU

CKopocCTh CBETa U METO/IBI €€
U3MEpEHUS

HI/ICHepCI/IH CBCTa

WnTepdepenmus creta

KOFepeHTHBIG NCTOYHUKU.
VcaoBusg HaOIOeHUS
MaKCI/IMYMOB nu MI/IHI/IMYMOB

Pemenue 3agau

[Tpumenenue uHTEpHepeHINN

Judpakius ceeta

JudpakiuonHas pemeTka.
VYcnoBue HabIIOACHUS TTIaBHBIX
MaKCHMYMOB

Pemenue 3agau

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Puzuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: Ixomna Pusuka 7-11 ;
OU3UKOH «DPusuxa»

1 C: lIxoma ®dusuka 7-11 ;
OU3NKOH «Dusuxa»

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «dusukay

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3NKOH «Du3uka»

phys-ege.sdamgia. ru phys-



83

84

85

86

87

88

89

90

91

92

Ilonepe4HOoCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

Pemrenue 3amau

CBeTOBBIC ABJICHUS B IPUPOIE

O00011IeHNE U CUCTEMATU3AIUS
3gaHu# 1o Teme "Onruka"

KoHntposbHas paboTta mo teme
«OnTukay»

['pann1BI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH. 3aKOHBI
BHGKTpOI[I/IHaMI/IKI/I nu HpI/IHIII/IH
OTHOCUTEIBHOCTH

[TocTynatel cienuanbHOM TEOPUU
OTHOCHUTENIbHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeoGpazoBanus
JlopeHna. YcioBue NpUYMHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHHU U COKpAIICHUE IJTNHBI
OHeprus U UMITYJIbC
PENATUBUCTCKOM YaCTULIBI

CBs13p Macchl € JHEpPTruen u
HMITYJIbCOM PENSTUBUCTCKON
YacTULIBI. DHEPT s MOKOs

oge.sdamgia.ru

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Dusukay
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

1 C: llIxona Pusuka 7-11 ;
OU3UKOH «Duzukay

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «Dusukay

http://profizmat.rwywp-
content/uploads/2016/04/1046.pdf

1 C: lIxona Pusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: lIxoma dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: lIxoma Pusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®uzuka 7-11 ;
OU3UKOH «Dusuxa»



1 C: llIxona Pusuka 7-11 ;

93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE 1 0 0 OIBIKOH «Drsman
1 C: llIxona Pusuka 7-11 ;
94 3akoH cMenicHust BuHa 1 0 0 OIBIKOH «Dutsian
95 T'unoreza M. Ilmanka o xBaHTax. 1 0 0 1 C: llIxona ®usuka 7-11 ;
DOTOHBI OU3NKOH «Duszukar»
1 C: lIxona Pusuka 7-11 ;
96 DHeprust 1 UMITYJIbC POTOHA 1 0 0 OVBHKOH «Drsikan
97 doroaddext. OnbiTer A. T 1 0 0 1 C: llIxona ®usuka 7-11 ;
CroseroBa. 3akoHbI (hoTodhdhekra OU3NKOH «Duszukar»
aBHEeHHUE DUHIITEWHa 1
98 ;(I:Toa(bQ)eKTaa. "KpaCHa;Iﬂrp};HHua" 1 0 0 1 C: kona Qusnka 7-11 ;
(boTordiexTa OU3NKOH «®Pusuka»
99 JlaBnenne cBera. Ombitel I1. H. 1 0 0 1 C: llIkoma ®wu3uka 7-11 ;
JleGenena OU3NKOH «Duszukar»
. 1 C: Ixona ®Pusuka 7-11 ;
100 BoHOBEIE CBOWCTBA YaCTHIT 1 0 0 DIBIKOH «Pitsrxan
Bomnnsl ne bpoitns. [Innna BOJIHBI
101 ne bpoiinst u pazmepsl o0nactu 1 0 0 1 C: lllkona ®uzuka 7-11 ;
JIOKQJIM3ALMK ABUKYIIEHCS OU3UKOH «Pusuka»
YJaCTHIIBI
102 KopnyckynsipHo-BonHOBOM 1 0 0 1 C: llIkomna ®uzuka 7-11 ;
AyaJInu3M OU3NKOH «®uzuka»
103 Judpakmus >1eKTpOHOB Ha 1 0 0 1 C: llIxona ®uzuka 7-11 ;
KpUCTauIax OU3NKOH «®Pusuka»
Crnenunduka usmepeHuit B
104 MI/IKEOSI)I/Ipe. COOTpHomeHH;{ 1 0 0 1 C: [lkona Quanka 7-11 ;

R o . OU3UKOH «Pusuka»
Heonpeaenénnocrei [ 'elizenOepra



105

106

107

108

109

110

111

112

113

114

Pemenue rpaduyeckux 3amau

Pemenne pacu€THbIX 3a1a4

KontposnbHas pabora no remam:
"OcnoBrl CTO",
"KopnyckynsipHO-BOJTHOBOM
nyanu3m"

OnBITHI IO UCCIIEOBAHUIO
cTpoeHus aroma. Ilnanerapnas
Mojienb atoma Pesepdopaa

[Toctynmater bopa

Buapl ciektpoB. CriekTp ypoBHE#
SHEPIUH aTOMa BOJOpPOAA

CrnoHTaHHOE U BBIHYKICHHOC
H3JIy4YCHUC CBCTA

Jlazep

Hyknonnas Mmogens siapa
I'eiizenbepra-lBanenko. 3apsia u
MAacCOBO€ YHCIIO sAzipa. M30TOMBI.
PanmoakTHBHOCTD

3aKOH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILIETO
n3nydeHus. Bnusaue
PaauOAKTUBHOCTU HA KUBBIE
opranu3msbl. [lozumerpust

phys-ege.sdamgia. ru phys-
oge.sdamgia.ru
phys-ege.sdamgia. ru phys-
oge.sdamgia.ru

http://profizmat.rwywp-
content/uploads/2016/04/1046.pdf

1 C: llIxoma ®usuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: lIxona Pusuka 7-11 ;
OU3UKOH «dusukay»
1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Duzukay
1 C: llIxoma dusuka 7-11 ;
OU3UKOH «dusuka»

1 C: lIxoma ®dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»



115

116

117

118

119

120

OHeprus cBA3M HYKJIOHOB B S7pe.
SAnepubie cunbl. Jlegext Macch
anpa. SlnepHble peakiuH.
SAnepusie peakTopsl. [Ipobiemsr
YIPaBIsIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHS SAIEPHON SHEPTETUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTApHBIX
yactull. PyH1aMeHTaIbHbIE
B3auMozeicTBusA. baprnonsl,
ME30HBI U JIETITOHBI.
[Ipencrasnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas MoJienb
aZIpOHOB

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
MaTtepusi U TEMHas YHEPTHUS.
EnuncTBO DM3mveckoit KapTHHBI
MHpa

DTarbl pa3BUTHS ACTPOHOMHH.
3Ha4YeHNE ACTPOHOMHUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH
111 OOBSICHEHUS IPUPOJIBI
KOCMHYECKUX 00BEKTOB. MeToIblI
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTUYECKHE
TEJIECKOTIBI, PaIOTEIECKOIBI,
BHEaTMoc(epHasi aCTpPOHOMUS

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Puszuka»

1 C: lIxoma dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: lIxoma Pusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: llIxoma ®uzuka 7-11 ;
OU3UKOH «Dusuxa»



121

122

123

124

125

126

127

128

129

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYDKEHUE

Conneunas cucteMa. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"creKTpalIbHbIN Ki1acc —
CBETUMOCTB"

3Be3bI TJIIaBHOH
MOCIEI0BATENBHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPEACTABIECHUS O
IIPOUCXOXACHNUN U 3BOJIIOLUU
ConHua u 3B€311. DTaIbl KU3HN
3BE3]

Muneunsiii I1yte — Hamma
I'anaktuka. THUIBI raJakTUK.
UYEpHble AbIPBI B sipax rajJakTHK
Bcenennas. Paciumpenne
Bcenennoii. 3akon Xa00i1a.
Teopus bosbioro B3pbiBa.
PennkroBoe nznyuenue

MacmtabHast CTpyKTypa
Bcenennoi. MeTaranakTuka

Hepemménnsie npobdiaembl

1 C: llIxona Pusuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: llIxona Pusuka 7-11 ;
DOU3UKOH «DPusuxa»

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «Puzuka»

1 C: llIxoma dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: llIxona ®usuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OU3UKOH «Dusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®uzuka 7-11 ;



130

131

132

133

134

135

136

137

aCTPOHOMHHU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue qeicTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuiabsl Ammepa

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBaHue ABJICHUS
3JE€KTPOMArHUTHOM MHIAYKIUU"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
caMOMHAYKIUU"

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJe0aHUN HUTSIHOTO U
MPYXUHHOTO MasiTHUKOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUU B
MPY’KUHHOM MasTHHKE"

Pu3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIe0BATENBHO
COCAUHEHHBIE KOHIEHCATOD,
KaTylKy ¥ pe3ucrop"”
Pu3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

DOU3UKOH «DPusuxa»

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf
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@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokazaress
NpeaoMyIeHus cTeka"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue GOKyCHOTO
paccTOsIHUS PACCENBAIOIUX JINH3"

du3MUECKuil MPAKTUKYM 10 TEME
"HabOmonenue nudpakmuuu,
UHTEpGEPEHINH U TOSIPU3ALIH
ceera"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"Onpenenenue UMNyJbca u
SHEPTUH PEIATUBUCTCKUX YACTHUIL
(o ¢potorpadusM TpeKoB
3apsSOKEHHBIX YaCTUIl B MATHUTHOM
nose)"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA 4epe3 CBETOIHO OT
HanpspkeHus"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ciekTpa
pa3pekEHHOr0 aTOMapHOIO
BOJIOpOJA U U3MEPEHUE
noctostHHOW Punbepra"

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue paro0aKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
no3umerpa'

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf

fiz-praktikum_polnyj.pdf
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Pu3HYECKUN IPAKTUKYM 110 TEM
"Habmronenus B Teneckorn JIyHsl,
IJIAHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOILICHH"

O00011IeHNE U CHCTEMATH3ALINS
3HaHuil. Pone ¢pusuky u
aCTPOHOMHUHU B DKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COI[UATLHOM 1
ATHYECKOH cdhepax NesaTeTbHOCTH
YyeJIOBeKa

O00011IeHNE U CUCTEMATHU3aIUs
3HaHUU. PoJib U MeCTO (U3KKH U
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpa

O06o001IeHre B CUCTEMaTH3 AU
3HaHui. Ponb ¢uznueckoit Teopun
B (hopMHpOBaHUH MPEACTABICHUN
o (puzmueckoit KapTHUHE MHUpAa,
MecTO (PU3MYECKON KapTHHBI MHUpa
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
O0o001IeHNE U CHCTEMATH3ALIHS
3HaHui 1mo reMe "Kunemarnka"

O0001IeHre 1 CUCTEMAaTU3aIIH
3gaHuil mo teme "Kunematuka'"

O0001IeHrEe U CUCTEMAaTU3AIU
3HaHu# 1Mo teme "Jlunamuka"

O0001IeHYE ¥ cCUCTEMAaTU3 AL

fiz-praktikum_polnyj.pdf

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxona dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®uzuka 7-11 ;
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3gaHui mo teme "Craruka
TBEpaoro temna"

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUM 110 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHUKe"

O0001IeHre U cUcTeEMaTU3aus
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

O00011IeHIE U CUCTEMATU3AIUS
3HAHWH 10 TEME
"Tepmonunamuka. TernaoBbie
MaIIvHb"

O0o001IeHNEe U CHCTEMATH3ALINS
3HAHMUU 10 TeMe "ArperaTHble
coctosiHus BemiecTBa. ®a3oBbie
nepexonpl”

O0001IeHE U cUCTEMAaTU3 AU

3HaHUH MO TeMe "DIEeKTpUYecKoe

noJe"

O0001IeHre U CUCTEMAaTU3aIIH
3"ganuit mo teme "TlocTOsTHHBIHM
ANEKTpUYECKUI TOK"
O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HaHuit mo teme "TokHu B
pa3nnuHbIX cpepax”
O00011IeHIE U CUCTEMATU3ALIUS
3HAHUHU 110 TeMe "MarauTHoe

DOU3UKOH «DPusuxa»

1 C: lIxona Pusuka 7-11 ;
DOU3UKOH «DPusuxa»

1 C: llIxoma dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: lIxoma dusuka 7-11 ;
OU3UKOH «Pusuka»

1 C: llIxoma ®uzuka 7-11 ;
OU3UKOH «Dusuxa»
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mone"

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3alus 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHas UHIyKIus"

PesepBubIil ypok. O60011eHIE 1
CHUCTEMATHU3AaN 3HAHUH 110 TEME
"Mexannyeckue Konedanus"

PesepBHrlit ypok. O600111eHE U
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DneKTpoMarHUTHbIE KosieOaHus "

PesepubIiil ypok. O600611eHIE 1
CHCTEMAaTH3allMs 3HAHHH 110 TeME
"MexaHHYeCKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

Pesepubiil ypok. O6006111eHIE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"OnTuka"

PesepBHelit ypok. O60011IeHNE 1
cucreMaTrmu3anus 3HAHUH 110 TEME
"OcnoBel CTO"

PesepBHrIit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM
Jyau3m"

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"®u3uka aroma"

PesepBubIil ypok. O60061eHIE 1

1 C: llIxona Pusuka 7-11 ;
DOU3UKOH «DPuszuka»

1 C: lIkomna ®usuka 7-11 ;
OU3UKOH «Pusuxa»

1 C: llIxoma dusuka 7-11 ;
OUN3NKOH «Dusuka»

1 C: lIxona ®Pusuka 7-11 ;
OU3UKOH «DPusuxa»

1 C: lIxoma ®dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: lllxona dusuka 7-11 ;
OU3NKOH «Dusuxa»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuka»

1 C: llIxoma ®usuka 7-11 ;
OU3UKOH «Dusuxa»

1 C: llIxomna ®usuka 7-11 ;



cucTeMaTu3alus 3HaHUI 10 TeMe OU3NKOH «Dusuxa»
"®du3nka aTOMHOTO si7pa U
3JIEMEHTAPHBIX YACTHUIL"

P 7 .
170 cjziifﬁizp Eﬁ 325}?5; Eipfeﬁe 1 1 0 L C: llxona Quanka 7-11 ;
T DOU3UKOH «DPusuka»

"OnemenTs! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170 5 16






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

» dusuka, 11 kimace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

I'.4. Msaxuwes b.b. byxosues H.H. Corckuii M. "IIpocsemenne” 2017r.

A.I1. PeimkeBund 3agaunuk @usnka 10-11 xkmacest M. "JIpoda" 2018r.

METOJAUYECKHUE MATEPUAJIBI J1JI51 YYUTEJISA

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BAHHS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoJe.

3 http://festival.1september.ru/articles/ - pectuBaip negarornyeckux
uaei«OTKPBITBINA YPOK».

4 http://www.fizika.ru/ - caiit s yunreneid GU3NKA U UX YICHUKOB.
5 http://www.physics.ru/ - marepuasbl o Gpu3uKe.

6 www . ege .edu.ru - uapopmarmoHssIit mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomnexius LJOPos

fiz-praktikum_polnyj.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET
http:// ege.edu.ru

http:// egeigia.ru



fipi.rurnavigator-podgotovki/navigator-ege
http:// reshuege.ru
http:// www.fipi.ru

http:// xn--hlaa0abgczd7be.xn--plai(oxaitH TeCThI)
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