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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
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 yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM 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
OoOy4JarommMmcsi, KOTOpble HEOOXOOUMMBbI ISl MPOAODKEHUS 0Opa3oBaHHs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHMs 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;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

[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
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BELIECTBE U
noJie.

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

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

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

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



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
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 SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

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

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

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO 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,  MOJEKYJSpHYIO  (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 TEXHOJIOTHYECKUX 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 NESTEIBHOCTH, 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 CIEHHUATBFHOCTAM (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 J1abopaTOPHBIX 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 TATYMKOBBIE CUCTEMBI).

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

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

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

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



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETHbIC, IIecTepéHYaThle W peMEHHBIE TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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 Mpu MPpSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa OOpalieHUs] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON 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 MOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmuUpoThl. J[BH)KEeHUE
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. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
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 yCKOpEHHOM NOIBEME M MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

V3ydeHne IBHKEHUS CHUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKHUHYTOW Yepes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(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 TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanve yclIOBUM pPaBHOBECUS TBEPIOIO TeJd, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManbHas »HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThst KoCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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 padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

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



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

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

Mopenbs HIealbHOrO 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 T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUSI BEJIUYWH, OMHCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH J3HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Boruucienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

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

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIepaTypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMITOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHue W KWIeHHWe. Y AeibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
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. Pactsxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 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 TEXHOJOTHYECKHE IPOILIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie siBiaeHUS.

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 KUJIKOCTEM.

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. [IpOBOAHWKM, IHAJIEKTPUKA W TOJYyIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSYKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy 1apa. Ilome paBHOMEpPHO 3apsHKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM 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.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna 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) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU 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. CBEpXMPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs TUCCOLMUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

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

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX THUNoTe3 (BbIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTrpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
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 JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLHHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIy4YE€HUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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 MoJjie. PaboTa cuisl Jlopenna.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LE€MH TOCTOSIHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKOU sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepuon u yactora kosneOanui. llepumom ManmbiX CBOOOJHBIX KOJIeOAHUIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

HccnenoBanue 3aTyxaromux KoaeO0aHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

3aK0H COXPaHEHUS PHEPTUH MPU KOJCOAHUIX IPy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, 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.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUH B HJI€aTHHOM KOJIe0aTeIbHOM KOHTYDE.

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

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

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl NICTOYHUKOB CBETA B IIETIH 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)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEH CPEeJIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOIbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

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 U3TYyUECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
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 ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB 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 padomul, 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.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccuyeckom  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 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
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [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. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOoH n3nydenus. Jlozumerpus.

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

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

Mertons! perucTpaiuy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

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

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

EanHcTBO u3nuecKkoi KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

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
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOAe, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIHOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

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 TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O 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 MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
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, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
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 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS 110 (U3UMKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OIEHWBATh HAEH C TO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONH padOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

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 IPHUHUMATh PEIICHUA IO 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,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJalTUPOBATHCS 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;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU ¥ TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpuu B
dbopMHUpPOBaHUU MTPEACTABICHUMN 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 TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHUE IPOLECCHl W SIBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUS] U 3aKOHBI MEXAHUKH (OTHOCUTEIbHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4YeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJIICHMSI HMJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, MCIOIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCJIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3WYECKUE TIPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYNHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYTrOCTH, CUJia TPEHHUS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJealbHOIO Tasa,
OTHOCHUTEJIbHASA BJIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmmoBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHJIa, CUla  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJEKTpUuYeckas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PUBMYECKUX  SIBJICHMIA:
MEXaHUUYECKOE JIBUKEHWE, TEIJIOBOE JIBMXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TerIonepeaayu, JIEKTpU3als Tes, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHAE TpaduKOB C Y4ETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH ;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJr01aTh IpaBuiIa 0€30MacHOr0 TPpyJla MPHU MPOBEICHUU UCCIe0BaHUIN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MUECKO MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MUYECKUMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jlyHble CocoObl paboThl ¢ MH(popManuen (GU3nIecKoro
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, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
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 ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xonny oOyuenusi BII knacce mpeaMETHBIE pe3yJbTaTbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHOW TEOPUU OTHOCHUTEIbHOCTH, 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;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOT'O pa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM 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
dororddekra, mepBed M BTOpoM mocTynaTel bopa, mpuHIHUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUUYECKOTO MOJISA, MOTEHINAT 3JIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA UMIYJbC, TIOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASI UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITUs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO MOJIsI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHalu3a M OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ HM3MEpPEHUs, OLIEHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJly4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 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 TOCTYJAThl (PU3NYECKUX TEOpUi
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 3ajaud, TpeOyrollue 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 GU3UYECKUE SBICHUS;

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

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB 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
IPUPOJIOTIOIB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAlMI0 W OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U y4E€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanyecTBO 4acoB JlonoJtHUTENbHAS
HanmMmeHnoBanue
Koutpon  IIpakTnu DJIeKTpPOHHbIe (HM(pPOBHIE) HH(popManus
pa3aesioB U TeM Bce
n/ bHEIE eCcKHe o0pa3oBaTe/ibHbIE PeCypChI
NMPOrpamMmbl ro
padoThI padoThI
Pasnea 1.HAYUHDBIN METO/ ITIO3HAHMUS ITPUPO/IbI
Hayunerit meto
1.1 ya g 6
MO3HAHUSI TIPUPOJIBI
Hroro mo pazueny 6
Pa3zgen 2.MEXAHUKA
IIpoekTHO-
https://nsportal.ru/shkola/fizika/library/2014/ = mcclenoBaTeIbCKas
10/12/elektronnye-obrazovatelnye-resursy- eI TEIbHOCTD:
2.1 Kunematuka 10 1 . ) )
po-fizike-k-razdelu-kinematika «IIpeobpazoBanue sHEPrun
MIPU CKaThIBAHUU TEN MO
HAKJIOHHOH IIJIOCKOCTH)
bubnuoreka [IOK
2.2 10
Hunamuia https://m.edsoo.ru/ff0ae72a
https://znanio.ru/media/situ
C . atsionnye-zadachi-na-
TaTHKA TBEPIOTO
2.3 ena P 5 1 vk.com>wall-65234533 9226 urokah-fizikirazvitie-
TEN
funktsionalnoj-gramotnosti-
2863488
3aKOHEI https://www.youtube.com/watch?v=A5Id1M
54 10 1 ps:// y / y

COXpaHEHHUsI B

315U



https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://m.edsoo.ru/ff0ae72a
https://vk.com/wall-65234533_9226
https://www.youtube.com/watch?v=A5ld1My315U
https://www.youtube.com/watch?v=A5ld1My315U

MCXAaHUKE

Uroro no pazgeny

35

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
OcCHOBBI https://yandex.ru/video/preview/1279294833
3.1  MonexkyIspHOKUHE 15 4509558049
THYECKOU TEOPUH
https://yandex.ru/video/preview/1279294833
Tepmonnnamuka. T
3.2 20 4509558049
CILIOBBIC MAIIIMHEI -
ArperarHbie https://multiurok.ru/index.php
COCTOSTHUS https://yandex.ru/video/preview/9246206512 = /files/zadachi-po-fizikie-na-
3.3 BemecTna. 14 150413148 razvitiie-funktsional-noi-
da3oBbIC ghramotnosti-1.html?login=ok
epexobl
Hroro mo pazueny 49

Paznen 4.9JIEKTPOANHAMUKA

41

4.2

4.3

DIIEeKTpUUIECKOe
noJje

ITocTosiHHEBII
3JIEKTPUUYECKUNA TOK

Toku B pa3IUUHBIX
cpenax

24

24

https://yandex.ru/video/preview/1021651576

874487965

https://yandex.ru/video/preview/8022069093

305471767

https://yandex.ru/video/preview/1359461588

6025461967

DNEeKTpOHHAas urpa no Teme
«DKo0JIoTHYECKUE TIPOOIEMBI
3JIEKTPOCTAHITUN»
https://znanio.ru/media/situats
ionnye-zadachi-na-urokah-
fizikirazvitie-funktsionalnoj-
gramotnosti-2863488
IIpoekTHO-
HCclieoBaTeIbCKas
JIesaTelIbHOCTh: «Co31anue 1
HU3y4YECHUE CBOWCTB



https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/9246206512150413148
https://yandex.ru/video/preview/9246206512150413148
https://yandex.ru/video/preview/1021651576874487965
https://yandex.ru/video/preview/1021651576874487965
https://yandex.ru/video/preview/8022069093305471767
https://yandex.ru/video/preview/8022069093305471767
https://yandex.ru/video/preview/13594615886025461967
https://yandex.ru/video/preview/13594615886025461967

TaJIbBAHUYCCKUX 3JICMCHTOB

Uroro no pazgeny

54

Paznen 5.OU3UUYECKHUM [TPA

KTUKYM

IlokazaTh 3HAYUMMOCTH

51 duznueckuit 16 16 (hM3HUKYU B TIOBCETHEBHOM

' MPAKTHKYM YKU3HU, TIOJJ0OPATH OTIBITHI
«Du3nka Ha KyXHE»

Htoro no pazneny 16
B

PesepBHOE Bpems 10 MKTopHtia Ko Jlitto
KOCMOHABTHUKHU

OBIIEE

KOJIMYECTBO

17 1
YACOB IIO 0 8 6

[NPOTPAMME




11 KJIACC

N HanMenoBame KounyecTBO 4acoB JJIeKTPOHHBbIE JdomosuTteapHast ”HpOpMALIUA
(undposbie)
n/ | pasieioB u TeM Bcer  Konrpoibu IpakTH4eck
oOpa3oBaTejibHbIE
n NporpamMmel 0 ble padoThI ue padoTsl
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
bubmuoreka [JOK
1.1 MarsuTHoOE 1oJje 14 https://m.edsoo.ru/487a85
93
12 DneKTpOMarHuTHa 13 1
ST MHTYKITAS
Htoro no paznemny 27
Pa3znen 2. KOJIEBAHUS U BOJIHBI
[IpoekTHO-HMCCNIEAOBATEIBCKAS
Mexanuueckue bubmorera [JOK JesTenbHOCTh: «Durypsl JInccaxy»
2.1 10 https://m.edsoo.ru/eb8418 ' P y
KoJieOaHus
2f
DJIEKTPOMarHuTH bubmmorexa [TOK
2.2 P 15 https://m.edso00.ru/401024
ble KoJeOaHus
a9
MexaHu4eckue u bubmmnoreka [IOK DNEKTPOHHbIV 6aHK 3a4aHUN 417 OLLEHKM
2.3 3JIEKTPOMArHUTHBI 10 1 https://m.edsoo.ru/714e5d =~ GYHKUMOHANLHOM ...
€ BOJIHBI bl https://fg.resh.edu.ru
bubnnoreka [JOK IIpoekTHO-UCCIIEI0BATENbCKAS
24 Onrtuka 25 1 https://m.eds00.ru/f95664  neArenbHOCTH: «3ydueHue

06

uHTephEepeHINH U TU(PAKIIMY CBETA»



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406

Uroro mo pazueny 60

Pazgen 3.0CHOBbBI CIEITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

bubmuoreka [JOK
3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/c3de89
la
Hroro no pazgeny )

Pa3znea 4 KBAHTOBASA ®U3UKA

KopnyckysipHo-

4.1 BOJIHOBOH 15
yalii3m

4.2 dusnka atoma 5

duznka aTOMHOTO

sapa u
43 P 5
3IIEMEHTAPHBIX
JaCTHII
Hroro mo pazueny 25

bubmuoreka [JOK
https://m.edsoo.ru/8ccab6
2a

bubmuoreka [JOK
https://m.edso0.ru/312b75
0a

[Toaroroska moknanos «llepcrekTHBEI
1 TIPOOJIEMBI SIIEPHOI YSHEPTETHUKH

https://multiurok.ru/index.php/files/zada
chi-po-fizikie-na-razvitiie-funktsional-noi-
ghramotnosti-1.html?login=0k

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

OIEeMEHTBI Bu6nmorexa [JOK Bukropuna ko J[HIO KOCMOHABTHKH
5.1 aCTPOHOMHUH U 12 https://m.edsoo.ru/ad73el
acTpopU3UKH 45
Wroro no pazueny 12

Paznea 6. PU3MYECKHNA IPAKTUKYM

6.1 dusnueckuii 16
MPaKTUKYM

https://infourok.ru/priemy-resheniya-
zadach-po-funkcionalnoj-gramotnosti-



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145

6379953.html

Hroro no pazneny

Paznesa 7.0 BOBIIAIOIIEE IIOBTOPEHUE

16

7.1

Cucremaruzanus
1 00001IIeHNE
MIPEIMETHOTO
COJIEpKaHUs U
OTIbITa
NeSITeIbHOCTH,
MPUOOPETEHHOTO
MIPU U3YYCHHUH
Kypca ¢uzuku 10
— 11 xmaccoB

Hroro no pasneny

15

15

DNEeKTpOHHAs Urpa 1o Teme
«Ctpoenue u 3Bojronus BeenenHoi»

Pe3epBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

10

170

16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Kounrtpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

dusuka —
dbyHaamMeHTanbHas
HayKa O IpUpoe

https://www.youtube.com/watch?v=2JGbRnJfG0Og

Hayunsiit metog
MO3HAHUS U METOJIbI
U CCJIEIOBAHMUS
bu3HYeCKUX SIBJICHUIN

https://www.youtube.com/watch?v=loaq97Jp10Q

OKCHEpUMEHT U
TEOpHsI B ITpoIiecce
MIO3HAHUS TIPUPOJIBI.
HaoOmroneune n
9KCIEPUMEHT B
duzuke

https://yandex.ru/video/preview/5733011968305854755

Crioco6b1 U3MepeHus
(U3MYECKUX BEITUINH

AGcomtoTHas 1
OTHOCHUTEINbHAs
MOTPEIIHOCTH
U3MEPECHUM
(UBUYECKUX BETUYUH

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusnka+10

+KJ1acC+BUOLOYPOKM

https://yandex.ru/video/preview/7133435488365621994



https://www.youtube.com/watch?v=2JGbRnJfG0g
https://www.youtube.com/watch?v=Ioaq97Jp10Q
https://yandex.ru/video/preview/5733011968305854755
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/preview/7133435488365621994

MoaenupoBaHue B
¢busuke. Ponb u Mmecto
bu3uKY B
dhopMHUpOBaHUH
COBPEMEHHOM
Hay4YHOH KapTUHBI
MHpa, B IPAKTUYECKON
JIEATEIIbHOCTH JIFOAECH

Mexanuyeckoe
neuxenue. Cucrema
oTcUeTa.
OTHOCUTENHHOCTD
MEXaHUYECKOTO
newxeHus. [Ipamas u
oOpatHast 3a1a41
MEXaHHUKHU

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

+KJacc+BUALOYPOKMU

https://www.youtube.com/watch?v=eZy2wp5XINY

Pannyc-Bexkrop
MaTepHAIbHON TOYKH,
€ro MpOEKLUN Ha OCH
KOOpJUHAT.
Tpaexropus.
[Iepemenienue.
Cxopocts. Ux
IIPOEKIIMU Ha OCU
KOOpJIMHAT

PaBHOMEpHOE
IPSAMOJIMHENHOE
JBUKECHHUE.
I'padpuaeckoe

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+K/1aCC+BUAEOYPOKM

https://www.youtube.com/watch?v=uX2vilBO4tE



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://www.youtube.com/watch?v=eZy2wp5XINY
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://www.youtube.com/watch?v=uX2vilBO4tE

ONHUCaHue
PaBHOMEPHOTO
MPSAMOJIMHEITHOTO
JIBUKCHUS

10

CrnoxeHnue
MEPEMEILCHUN U
CKOpPOCTEH.
AIMUHUCTpaTUBHAS
KOHTpOJIbHAs paboTa

11

12

13

HepaBHomepHoOE
JIBUJKCHHE.
MrHoBeHHas
CKOPOCTb. Y CKOpEHHE.
IIpssMonuHeiiHOE
JIBUKEHHE C
ITOCTOSTHHBIM
YCKOPEHUEM

I'paduueckoe
ONMCAHNE
IPSAMOJIMHEMHOTO
JIBUKEHUS C
MOCTOSTHHBIM
YCKOpEHUEM

CB00OOIHOE MaicHuE.
Yckopenue
CcBOOOIHOTO ITaICHNUS.
3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT

https://www.youtube.com/watch?v=6VXvLh3AnUs

https://www.youtube.com/watch?v=9u2MuzHii7Y

https://www.youtube.com/watch?v=9u2MuzHii7Y



https://www.youtube.com/watch?v=6VXvLh3AnUs
https://www.youtube.com/watch?v=9u2MuzHii7Y
https://www.youtube.com/watch?v=9u2MuzHii7Y

BPEMCHH U UX
rpaduku

14

15

JBr>xeHue tena,
OpOLIEHHOTO 101
YIJIOM K TOPU30HTY

KpuBonunerinoe
nBUKeHHe. [IBukeHue
10 OKPYKHOCTH.
VYrnoBas u JIMHENHAA
ckopocts. [lepuon u
4yacToTa.
LenTpocTpeMuTeabHO
€ ¥ MOJIHOE YCKOPEHHE

https://www.youtube.com/watch?v=A-D2C7eBtto

https://www.youtube.com/watch?v=A-D2C7eBtto

16

KonTponbHas pabora
10 TEME
"Kunemaruka"

17

18

[IepBrIif 3ax0H
Hrrorona.
HNuepunansHbie
CUCTEMBI OTCUETA.
ITpuamn
OTHOCUTEIBbHOCTH
Tanmunes.
Heunepuunanbaeie
CHCTEMEBI OTCUETA

Cuia.
PaBHOnelicTBYIOIIASA
cuna. Bropoi 3akoH
Hrrotona. Macca

https://yandex.ru/video/preview/487468018352251329

https://yandex.ru/video/preview/12149303471886555083



https://www.youtube.com/watch?v=A-D2C7eBtto
https://www.youtube.com/watch?v=A-D2C7eBtto
https://yandex.ru/video/preview/487468018352251329
https://yandex.ru/video/preview/12149303471886555083

19

B3anmonelicTBue Ten.
Tpetuii 3aKkoH
Hrrotona

https://yandex.ru/video/preview/12149303471886555083

20

[TpuHumn
CYNEPIIO3UIUU CHIL.
Pemenne 3amaq Ha
MIPUMEHEHUE 3aKOHOB
Hrerotona

https://www.youtube.com/watch?v=K4T1sjiFFgUM

21

3aKOH BCEMUPHOIO
TSTOTEHMUSI.
DKBHUBaJIEHTHOCTD
TPaBUTALIMOHHON U
WHEPTHOM MacChl

https://yandex.ru/video/preview/16138207537449331416

22

Cuna TSKeCTH U
YCKOpEeHUe
¢BOOOIHOTO MMAEHNUSA

23

JIBr>xeHne HeOEeCHBIX
TeN U UX
HCKYCCTBEHHBIX
CcIyTHUKOB. [lepBas
KOCMHUYECKast
CKOPOCTb. 3aKOHBI
Kennepa

https://yandex.ru/video/preview/10807503072681356204

24

Cuna ynpyrocru.
3akoH ['yka. Bec tena

https://yandex.ru/video/search?text=puwenbescknn+anuerni+dusnka+10

+K/1aCC+BUAEOYPOKM

25

Cuna tpeHus.
[Ipupona u Buas! cun
TpeHus. [IBuxeHue B

https://yandex.ru/video/search?text=puwenbescknn+anuen+pusnka+10

+KN1acCcC+BNAEO0YPOKU



https://yandex.ru/video/preview/12149303471886555083
https://www.youtube.com/watch?v=K4T1sjFFgUM
https://yandex.ru/video/preview/16138207537449331416
https://yandex.ru/video/preview/10807503072681356204
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

JKUJKOCTH U Tase ¢
Y4ETOM CHUJIBI

COIPOTUBIICHUS CPEJIBI

26

[aBienue.
I'mppocraTtuyeckoe
nasiaenue. Cunia
Apxumena

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusnka+10

+KN1acC+BNAEOYPOKU

27

AOCOJIIOTHO TBEPI0€
TEJNO.
ITocrynarenbHoe 1
BpallaTeIbHOe
JBUKEHHE TBEPAOTO
Tena

https://vandex.ru/video/search?text=puienbesckun+amuen+dmnsmnka+10

+KN1acC+BNOEOYPOKU

28

MoMmeHT cHITBI
OTHOCHUTEIIEHO OCH
BpanieHus. 1lneqo
CHIIBI

https://yvandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1acC+BNOEOYPOKU

29

CrnoskeHue Cull,
MPUIIOKEHHBIX K
TBEPJIOMY TEy.
LlenTp TsxecTu Tena.
VYcnoBust paBHOBeCHUs
TBEPAOTO Tena. Bubl
paBHOBeCHs

https://yandex.ru/video/search?text=puwenbescknn+anuerni+dusmka+10

+KJ1acC+BUOLOYPOKM

30

Pemenue 3agau

31

KontponbHas pabora
o TeMe "JluHammuka.
Craruka TBEpAOTO
Tena"



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

32

33

Nmnynse
MaTepUAIbHON TOYKH,
CUCTEMBI
MaTepuaibHBIX TOYECK.
[leHTp Macc cucTemsl
MaTepUalbHBIX TOUEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cunsl 1
M3MEHEHUE UMITYJIbCa
Tena. 3aKOoH
COXpaHEHHUs
UMITYJIbCA.
PeaktuBHOE
JBUKCHHE

https://yandex.ru/video/search?text=puwenbescknin+anuen+dusmka+10

+KJacc+BUALOYPOKMU

https://yvandex.ru/video/search?text=puenbesckun+amuen+dmnsmnka+10

+KN1acC+BNAEOYPOKU

34

MomMeHT uMIysbca
MaTepUAIbHON TOYKHU.
[Ipencrasnenue o
COXpPaHEHWH MOMEHTA
HMMITyJIbCa B
LEHTPAJIbHBIX TOJISAX

https://yvandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKMU

35

Pemenue 3agau

36

Pabota cuisl Ha
MaJIOM U Ha KOHEYHOM
MepEeMEeIICHIH.
I'paduyeckoe
MIPE/ICTaBJICHHE
paboTHI CHIIBI.
MOITHOCTE CUJIBI

https://vandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

37

Kunernueckas
sHeprus. Teopema 00
M3MEHEHUU
KHMHETHUYECKOU
SHEPruu
MaTEepUAIbHON TOYKHU

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

+KJacc+BUAELOYPOKMU

38

39

[ToTenumanpHele U
HENOTEHLMAJIbHbIE
cuisbl. [loreHnuansHas
sHeprus. Bropas
KOCMUYECKast
CKOpPOCThb

Tperbst KocMUYecKas
ckopocTb. CBsI3b
paboThI
HETMOTEHIIUATBHBIX
CHJI C U3MEHEHUEM
MEXaHUYECKOU
SHEPTHH CUCTEMBI TEl.
3aKOH COXpaHEHHUS
MEXaHUYECKOU
SHEPruun

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

+KN1acC+BNAEOYPOKM

https://yvandex.ru/video/search?text=puenbesckun+amuen+dmnsmnka+10

+KN1acC+BNOEOYPOKU

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepuyum
U1 UAeaJbHOM
KUJKOCTU

https://yandex.ru/video/search?text=puwenbescknn+anueri+pusnka+10

+KJ1acC+BUOLOYPOKM

41

KontposbHas padota
1o Teme "3aKOoHBI



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
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https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

3apsiibl. 3aKOH
Kynona

94

Pemenue 3amau

95

96

97

98

DJIEKTPUUYECKOE MOJIE.
Ero nelictBue Ha
JNEKTPUUYECKUE
3apsizibl

Hanpsoxk€HHOCTD

QJICKTPHUYICCKOI'O I10JIA.

[Ipo6uslit 3apsa.
JInaun
HaIPSHKEHHOCTH

SJICKTPHUYCCKOTI'O I1O0JIA.

OnHopoaHoe
AJIEKTPUYECKOE TI0JIe
IToTeHIMaTbHOCTD
3JIEKTPOCTATHYECKOTO
moirst. PasHocts
MTOTEHIINAJIOB U
HaTPsDKEHUE

ITorennuanbpHas
SHEprus 3apsja B
3JIEKTPOCTATUYECKOM
noie. [Torenmnuan
3JIEKTPOCTATUYECKOTO
TOJIS

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

+KJacc+BUALOYPOKMU

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

+KN1acC+BNAEOYPOKM

https://yvandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1acC+BNOEOYPOKU

https://vandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KJ1acC+BUOLOYPOKM

99

CBs13b
HANPSHKEHHOCTH TOJIS
U Pa3HOCTH

https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KAacc+BUALOYPOKMU
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https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

INOTCHIUAJIOB JIJIA
OJIEKTPOCTATUUCCKOT'O
I1OJIA

100

[TpuHumn
CyNEepHO3UIUU
ANEKTPUYECKHUX TOJEN

https://yandex.ru/video/search?text=puwenbesckmn+anuen+dpusnka+10

+KN1acC+BNAEOYPOKU

101

102

Perenue 3agau

ITone Toueunoro
3apsna. [lone
PaBHOMEPHO
3apsHKEHHOMN chepbl

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusnka+10

+KN1acC+BNAEOYPOKU

103

104

[Tone paBHOMEpHO
3apsHKEHHOTO 110
00béMy mapa. [Tose
PaBHOMEPHO
3apsKEHHOU
OecKoHeuHOH
TUTOCKOCTH

[IpoBogHuKN B
3JIEKTPOCTATHYECKOM
rnojie. YcioBue
paBHOBECHs 3apsI0B

https://yandex.ru/video/search?text=puwenbescknn+anuerni+dusmka+10

+KN1aCC+BNAEOYPOKM

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusnka+10

+K/1aCC+BUAEOYPOKM

105

JdnexTpuKky u
MIOJIYIIPOBOJIHUKH B
3JIEKTPOCTATUYECKOM
oJIe

https://yandex.ru/video/search?text=puwenbescknn+anuerni+dusnka+10

+K/1aCC+BUAEOYPOKM

106

Konpencarop.
DNEKTPOEMKOCTh
KOH/JIEHCATOpA.

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusnka+10

+KAacc+BUAEOYPOKMU
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DIEKTPOEMKOCTh
IUIOCKOTO
KOHJIeHCaTopa

107

[TapamensHoe
COEJMHEHUE
KOHJIEHCATOPOB

https://yandex.ru/video/search?text=puwenbesckmn+anuen+dpusnka+10

+KN1acC+BNAEOYPOKU

108

109

[TocnenoBarenbHOE
COC/IMHCHUE
KOHJICHCATOPOB

OHeprus 3apsyKEHHOTO
KOHJIeHCaTopa

https://vandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1acC+BNAEOYPOKM

https://vandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1acC+BNAEOYPOKU

110

111

112

Pemenne 3amau
JIBr>xeHue
3apsHKEHHOW YaCTHUIIbI
B OJTHOPOJIHOM
3JIEKTPUYECKOM I0JIE

Perenue 3agau

https://yandex.ru/video/search?text=puwenbescknn+anuerni+dusmka+10

+KN1aCC+BNAEOYPOKM

113

0O00011eHue u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"DnexTpuueckoe
roje"

114

KontponbHas padota
0 TeMe
"DeKTpUIecKoe
nose"

115

Cwnna Toka.

https://yandex.ru/video/search?text=puwenbescknn+amnueri+dusmka+10



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
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https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

ITocTOSSHHBIN TOK.
YcmoBus
CyILIECTBOBaHUS
ITOCTOSIHHOTO
3JIEKTPUYECKOI0 TOKa

+KN1acC+BNAEOYPOKU

HUcTounuku Toka.

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusmka+10

116 +K/J1IaCC+BUAEOYPOKM
Hampsoxenne u 51C
3axon Oma mis . . .
https://yvandex.ru/video/search?text=puienbesckun+amuen+dmnsmnka+10
y4acTKa LEMu.
117 +KJ1aCcC+BUAEOYPOKMU
DIIeKTpUUIECKOe
COTPOTHUBIICHUE
3aBUCUMOCTD
CONPOTHUBIICHUS . . .
https://yvandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10
OJIHOPOJIHOTO
118 +KJ1acC+BUAEOYPOKMU
MIPOBOJIHUKA OT €r0
JUTHHBI U IUIOIIAIN
MOTIEPEUHOT0 CEYCHUS
VY aennHOE . . .
https://yvandex.ru/video/search?text=puenbesckun+amuen+dmnsmnka+10
COTIPOTHBIICHUE
119 +KJ1aCcC+BUALOYPOKU
BellecTBa. Pemenue
3a7a4
TlocnenosarenbHoOE,
napajieabHoOe, https://yandex.ru/video/search?text=puienbescknin+anuen+drsnka+10
120  cmemanHoe +KJ1aCcC+BUALOYPOKU
coeIMHeHne
MIPOBOJHUKOB
121 Pacuér https://yandex.ru/video/search?text=puwenbescknn+amnueri+dusmka+10

pa3BETBIEHHBIX

+KN1acC+BNOEOYPOKU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
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https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

ANEKTPUYECKUX LIETIEH.
[TpaBuna Kupxrodga

122 | Pemenue 3amau
PaGora ) . .
https://yandex.ru/video/search?text=puwenbesckun+nmueri+dmnsmnka+10
AJIEKTPUUYECKOTO TOKA.
123 +KJ1acC+BUALOYPOKU
3akoH /xoyns —
Jlenna
124  Pemrenue 3agau
MomHocTh
AIEKTPUYECKOTO TOKA. https://yandex.ru/video/search?text=puienbescknin+anuen+drsnka+10
125  TemioBast MOIITHOCTD, +KJ1aCcC+BUAEOYPOKM
BBIZEIgEMas Ha
pesucrope
126  Pemenue 3amgau
OJ1C u BHyTpeHHEe https://yandex.ru/video/search?text=puwensesckunit+amuein+dusmka+10
127  comportuBieHue +K/1aCC+BUAELOYPOKM
WCTOYHHMKA TOKAa
3akon Oma i1 https://yandex.ru/video/search?text=puwenbesckun+amuer+dmnsmka+10
128  mosHOI (3aMKHYTOM) +K/1aCC+BUAELOYPOKM
3JIEKTPUYECKOM LIenu
129  Pemenue 3agau
https://yandex.ru/video/search?text=puwensescknn+nnuen+dusmka+10
MOIIHOCTh UCTOYHHKA
130 +K/J1acC+BUALOYPOKM
TOKa
https://yandex.ru/video/search?text=puienbesckun+amuen+dmnsmka+10
131  KopoTkoe 3aMbIkaHHe +K/1aCC+BUAEOYPOKM
132 | Kougencarop B uenu https://yandex.ru/video/search?text=puienbesckun+aunueri+dmusmka+10



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
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IIOCTOAHHOI'O TOKa

+KN1acC+BNAEOYPOKU

133

Pemenue 3agau

134

Pemenue 3agaq mmo
teMme "llocTosSHHBIN
ANEKTPUUECKUH TOK"

https://yandex.ru/video/search?text=puwenbesckmn+anueri+dusnka+10

+KN1acC+BNOEOYPOKU

135

136

Pemenue 3amau mo
TeMe "IlocTosSHHBIN
ANEKTPUIECKUH TOK"

Pemenue 3aaay 110

teMe "llocTossHHBIN
3JIEKTPUYECKUNA TOK"

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusnka+10

+KN1acC+BNAEOYPOKU

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusnka+10

+KN1acC+BNAEOYPOKU

137

O0o061IeHNE U
CHCTEMAaTHU3alHs
3HAHUHU 10 TEME
"TTocTOSTHHBIHN
3JIEKTPUYECKUN TOK"

138

KonTponbHas pabora
no teMe "[locTossHHBII
INEKTPUYECKUH TOK"

139

DnekTpuueckas
IPOBOTUMOCTb
pa3IMYHBIX BEIIECTB.
DNEKTPUYECKUA TOK B
MeTaJax.
CBepXmpoBOUMOCTD

https://yandex.ru/video/search?text=puwenbescknn+anuern+dpusmnka+10

+KJ1acC+BUOLOYPOKM

140

DIIEKTPUUECKHUI TOK B
pacTBopax u
pacriaBax

https://yandex.ru/video/search?text=puwenbescknn+amnueri+dusmka+10

+KAacc+BUALOYPOKMU
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AJIEKTPOJIUTOB.
3akonbl Dapajnes nis
3JICKTPOJIN3a

141

142

143

DIIEKTPUUECKHUI TOK B
razax. [mazma

DJIEKTPUUYECKUI TOK B
Bakyyme. BakyymHbie
npuOopbI

DIIEKTPUUYECKHUI TOK B
MOJTYTIPOBOTHUKAX

https://yandex.ru/video/search?text=puwenbesckmn+anuen+dpusnka+10

+KN1acC+BNAEOYPOKH

https://vandex.ru/video/search?text=puwenbesckun+amuen+dmnsmnka+10

+KN1acC+BNAEOYPOKH

144

145

ITomynpoBOAHUKOBBIE
IPUOOPHI

dusnyeckuin
HPaKTUKYM I10 TeMe
"N3mepeHue CUIIb
TOKa U HaNpsKEHUs B
LENH OCTOSIHHOTO
TOKA MPH MTOMOIIN
AHAJIOTOBBIX U

(G poBBIX
U3MEPUTEITBHBIX
npubopoB" win
"3HaKOMCTBO C
udpoBoi
nabopaTopueit o
buzuke. [Tpumepsr
U3MEpEHUS

https://yandex.ru/video/search?text=puwenbescknn+anueri+dusnka+10

+KN1acC+BNOEOYPOKU
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(bUBHYECKUX BEINYNH
IPY TTOMOIIA
KOMITHFOTEPHBIX
JIaTYUKOB"

146

147

148

duznueckuit
MPaKTUKYM I10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JIBHKCHUS C IEIbIO
onpeaeeHus
MT'HOBCHHOM
ckopoctH"

duznyeckuit
MPaKTUKYM I10 TEME
"N3mepenue
YCKOPEHHUS TIPH
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBHKEHUH 1O
HaKJIOHHOM
IUIOCKOCTH" HJIN
"UccnemoBaHue
3aBUCUMOCTH IIyTH OT
BpEMEHU MpHU
PaBHOYCKOPEHHOM
IBHKeHnH"
Dduznueckuit
MPaKTUKYM I10 TEME
"U3mepenne




149

YCKOpEHUSs
c¢BoOOHOTO MMaxeHus"
unu "N3yuenue
JBUKCHHUS TeTa,
OpOIIEHHOTO
TOPU30HTAJILHO"

duznyeckuit
MPAKTUKYM I10 TeMe
"N3yueHne nBUKEHUS
TeNa Mo OKPY>KHOCTH C
MMOCTOSTHHOM T10
MOJyJIFO CKOPOCThIO"
i "UccinenoBanne
3aBUCHUMOCTH TIEpHO/Ia
oOpareHus
KOHHUYECKOTO
MasTHUKA OT €ro
napamMeTpos”

150

duznyeckui
IIPAKTUKYM I10 TEME
"N3mepenue
PaBHOACHCTBYIOLIECH
CHUJIBI TIPU ABUKEHUU
Opycka 1o HaKJIOHHOU
IIJIOCKOCTH" MIIH
"IIpoBepka runoTessl
0 HE3aBUCHUMOCTH
BPEMEHU JIBUKEHUS
Opycka 1Mo HaKJIOHHOM




IUIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE
OT €ro Maccor"

151

duznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHMOCTH CHUJI

yIIPYTOCTH,
BO3HHKAIOIINX B
Npy>KUHE U
PE3UHOBOM 00pasiie,
ot ux aedopmanun"
win "M3yuenue
JIBI)KEHUS] CHCTEMBI
TeJ, CB3aHHBIX
HUTHIO, IEPEKUHYTOM
yepe3 JErkuit 6;10k"

152

duznyeckui
MIPaKTUKYM T10 TEME
"N3mepenue

Ko Punenta
TPEHUS 110 BEIUYHUHE
YTJIOBOTO

Ko PurenTa
zapucumoctr Frp(N)"
unu "HUccnenoBanue
JBIDKEHUS OpycKa 1Mo
HAaKJIOHHOM IIOCKOCTH
C IEpEeMEHHBIM




153

154

K03 uUIeHTOM
TpeHus" Win
"U3ydyeHue nBHKEHUS
rpy3a Ha Bally C
TpeHuem"

Dusnyeckui
MPaKTUKYM I10 TEME
"UccneqoBanue
YCIIOBHI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOLIETO OCh
BpanieHus" uiu
"KoHcTpynpoBanue
KPOHILTEWHOB U
pacy€r cui
yIPYrocTH" win
"N3yueHnune
YCTONYUBOCTH
TBEPAOIO TENA,
VMMEIOLIETO TUIOIIA/Ib
onopsr"

Pusznyeckui
MPaKTUKYM I10 TEME
"N3mepenue
MMITyJIbCa TeJa Mo
TOPMO3HOMY ITyTH"
unu "U3mepenue
CHUJIBI TATH, CKOPOCTHU
MOJEITHN




155

AIIEKTPOMOOWIISI U
MOIITHOCTH CHJIBI TSATH"
unu "CpaBHeHHE
W3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM
cuibl" UIn
"UccnemoBanue
COXpaHEHUs UMITYJIbCa
P yIIPyroM
B3aMMOJICHCTBHH" WU
"U3mepenue
KUHETHYCCKOU
SHEPIHH TeJla 1o
TOPMO3HOMY ITyTH"

Pusznyeckui
MPaKTUKYM I10 TEME
"N3yueHnune
N30TEPMUYECKOTO
nporecca
(peKOMEH1I0BaHO
UCIIOJIb30BaHUE
nudposoit
naboparopun)" UIH
"N3y4yeHnue
M30XOPHOIO
npoiecca" uin
"N3y4yeHnue
n300apHOTO
npouecca’ uim
"[IpoBepka ypaBHEHHS




cocroguus"

156

duznyeckuit
MPaKTUKYM I10 TEME
"Uzmepenue
YAEIbHOU
TEIIOEMKOCTH" WJIN
"UccneqoBanue
mpoliiecca OCThIBaHUS
BellecTna" uiu
"UccneqoBanue
annadaTHOro
npoiiecca” win
"U3yuenue
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYIISIPHOTO
B3aUMOJCHCTBUS U
TEeMIIepaTyphl
KHIIEHUS KUIKOCTENH"

157

duznyeckui
MPaKTUKYM I10 TEME
"N3y4yeHnue
3aKOHOMEPHOCTEN
UCIapeHus
KUJKOCTEN" min
"N3mepenue
YAECITbHOM TEIUIOTHI
MJIaBJICHUS JIbIa" MITH
"N3y4yeHue CBOMCTB
HaCBILICHHBIX 11apoB"




158

nn "U3mepenue
a0COJIFOTHOM
BJIQYKHOCTH BO3/yXa U
OIICHKA MacChl TapOB B
IMoMeIeHun".
Hsmepenue

Ko dunreHTa
MOBEPXHOCTHOTO
HATSDKEHUS

duznyeckuit
MPaKTUKYM I10 TEME
"Habmoneuue
MIpEeBpaICHUS
SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOpa B
SHEPIHI0 U3ITYYECHHS
cBeTOMOAa" MIIH
"N3yueHnune
MPOTEKaHUs TOKA B
LETH, COJIepKaIIEh
KOHJIeHCcaTop" Wi
"Pacnipenenenue
pazHoOCTH
MMOTCHIIMAJIOB
(HampsHKeHHs ) TIPH
MOCIIEIOBATEIIbHOM
COCIMHEHHNH
KOHJICHCATOPOB"

159

duznueckuit




160

MPaKTUKYM I10 TEME
"UccnenoBanue
CMEIIaHHOTO
COeIMHEHH
pEe3UCTOPOB" WIIN
"Uzmepenue
YAEIBHOTO
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITH
"UccnemoBanue
3aBHCHMOCTH CHJIbI
TOKa OT HAIPSKCHHS
IUJIS JIAMITBI
HakajauBaHus"

AJMMHHCTpaTUBHAS
KOHTpOJIbHas paboTra

161

PesepBHBIi ypOK.
0O00011eHue u
CHCTEMAaTH3aIIHs
3HAHUM 10 TeMe
"Kunemaruka"

162

PesepBHBIi ypOK.
0O00011eHne n
CHCTEMAaTH3aIHsI
3HAHUH 10 TeMe
"Inaamuka"

163

PesepBHBIi ypOK.
0O000menue n
CUCTEMATH3ALM




3HAHHUHU II0 TEME
"CraTuka TBEpJI0ro
Teaa"

164

PesepBHBI ypOK.
O6o0mmeHue u
CHCTEMAaTHU3allH
3HAHUH 10 TEME
"3aKOHBI COXpaHEHUs
B MeXaHHuKe"

165

166

167

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"OCHOBBI
MOJIEKYJIIPHO-KUHETH
yeckoi reopun”

PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHHUH 10 TEME
"TepmoHAMMUKA.
TemmnoBrie MamHBT"

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHUM II0 TEME
"ArperaTHble
COCTOSIHUSI BEIIECTBA.
®dazoBbie Tepexoab"




168

169

170

PesepBHBI ypOK.
0O0001EeHue 1
CHCTEeMaTH3aIlus
3HaHMUH 110 TEME
"DneKTpuuecKoe
mosie"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"ITocTOSTHHBIHN
ANEKTPUIECKUH TOK"

PesepBHBIil ypoK.
O06o001menue u
cucTeMaTH3anus
3HaHui 1o TeMe "Toku
B Pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KIIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM.
Maruautaoe noine. I'unoresa
Awmmnepa

bubmuoreka I{OK https://m.edsoo.ru/487a8593

Bekrop MarHuTHOM
uHaykuud. [puanun
CYINEPHO3UIMN MATHUTHBIX
nosier. JImHum MarHuTHOM

WHIYKINH

bubmuoreka I{OK https://m.edsoo.ru/4clabcch

MarsuTHoOe IoJIe
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena

Cuna Amnepa, e€
HarpaBJeHUE U MOJYJIb

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/d35d5262

bubmuoreka [{OK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

IIpumeneHne 3aKoHa
Awmrepa.
DIIEKTPOU3MEPUTEIILHBIE
nprOopbI

bubnuoteka [{OK https://m.edsoo.ru/ad7718d7

Cuuia Jlopenua, eé
HaIpaBJIEHUE U MOAYIIb.
JIBr>keHue 3apsKEHHON

bu6mmoreka IIOK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

YaCTHUILIbI B OJTHOPOJHOM
MariuMTHOM II0JIe

8 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/504e98c7

9 Pa6ota cuiel Jlopenna bu6mmoreka LIOK https://m.edsoo.ru/d518be4b

10 Pemenue 3amau bubmuoreka [IOK https://m.edsoo.ru/93617bd9
MarnutHoe noJjie B

11 BelecTe. PeppoMarHeTHKH, bu6nuoreka L{OK https://m.edsoo.ru/30ff9608
napa- U TuaMarHeTUKH
OCHOBHBIEC CBOMCTBA

12 (eppoMarHeTHKoB. bubmuoteka [{OK https://m.edsoo.ru/0b58190a
[Ipumenenue
(dbeppoMarHeTUKOB

13 Pemterrie saja 10 TeMe Bu6miorexa [{OK https://m.eds00.ru/5b55c307
"MarunutHOe noje"

14 Pemterrie saza 0 TeMe bu6mmoreka LIOK https://m.edsoo.ru/41c4ae8a
"MarunutHOe noje"
SIBiIeHUE DIEKTPOMArHUTHON

15 uHaykuuu. [loTok BekTopa bu6mmoreka LIOK https://m.edsoo.ru/b3efa0cl
MarHUTHON HHIIYKIIUU

16 OJ1C uHAYKIIIHT bu6mmoreka IIOK https://m.edsoo.ru/48150bd8

17 3aKOM DIIEKTPOMAT HHTHOIH bubnuoreka [{OK https://m.edsoo.ru/a6dec188
nHaykiuu Papanes

18 Birxpepoe onekrpirieckoe bu6nmoreka [{OK https://m.edsoo.ru/15abe140
none. Toxku dyko

19 INC urnyKipm B bu6mmoreka IIOK https://m.edsoo.ru/0235cc02
JBIKYTIITUXCS POBOTHIUKAX

20 Pemenue 3amau bubnmoreka [{OK https://m.edsoo.ru/4dfda618

21 [TpaBumno Jlenma bu6mmoreka IIOK https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

22

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B L[CTIH
IMOCTOSTHHOTO TOKa

bu6mmoreka LIOK https://m.edsoo.ru/621eae9d

23

24

25

SIBiieHME CAMOMHIYKIIUY.
O/1C camouHyKIUU
DHeprusi MarHuTHOro MoJst
KAaTYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/7ee60ca8

bubmuoteka [{OK https://m.edsoo.ru/b3cOad1l

bubmuoreka [{OK https://m.edsoo.ru/88f69d2b

26

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaHUH 110
Teme "DnekTpoarnHamMuKa"

bubnmoreka [{OK https://m.edsoo.ru/76484025

27

28

KonTponbhas padoTa 1mo
Teme "DnekTpoarnHaMuKa"
KomnebarenpHast cucrema.

CBo0OOHBIE KOJIEOAHWS.
["apMoHMUeckue KoaeOaHus

bubmuoteka [{OK https://m.edsoo.ru/8ae09b98

bubmuoteka [{OK https://m.edsoo.ru/7c1db385

29

Kunemaruueckoe u
IUHAMHYECKOE OIMCAaHNE
KOJIEOATEIIbHBIX IBUKECHUN

bubnuoteka [{OK https://m.edsoo.ru/87ce9498

30

OHEpPreTU4ecKoe OMUCAaHUE.
BriBog nuHaMmaeckoro
ONMCAHUS TAPMOHUYECKUX
KoJIEOAHHH U3 UX
DSHEPreETUYECKOTO U
KHHEMaTHU4YECKOIr'0 OIMCaHUsI

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

Ammmatyna u dasza
Kosie0aHuit

bu6mmoreka IIOK https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

32

33

34

IIepuon u wacrora
koneOanuit. [leproa manpx
cBOOOIHBIX KOJIEOaHUI
MaTEeMaTHYECKOr0 MasTHHKA.
[Tepron cBOOOHBIX
KOJICOAHUH TPYKHUHHOTO
MasITHHKA

3aryxaromiue KoieoaHusl.
BoinyxaeHnsie koie6aHusl.
Peszonanc

ABTOKOJICOaHUA

bu6mmoreka LIOK https://m.edsoo.ru/e0399319

bubmuoreka [IOK https://m.edsoo.ru/72e93d09

bubnmoreka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/756123c5

36

Ypok-koHpepeHus
"MexaHnueckue KoueoaHus
B MY3BIKaJIBHBIX
UHCTpyMeHTax"

bubnuoteka [{OK https://m.edsoo.ru/8ef587be

37

0O00011eHue "
cucTeMaTu3aIns 3HaHUM 110
TeMe "MexaHnYecKue
KoyieOaHus"

bubnuoteka [{OK https://m.edsoo.ru/eb84182f

38

39

DNeKTpOMarHUTHbBIE
kosicOanus. KomebarenpHbIiH
KOHTYp

®opmyna Tomcona. CBs3b
aMILIUTY/IbI 3apsia
KOH/JIEHCATOpa C aMILIUTY 10U
CHWJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/d4adabde

bubnmoreka [{OK https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

3aKOH COXpaHEHMsI SHEPTUU
B HJICAJIbHOM KOJIeOaTEeIIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

3aryxaroiiue
AIIEKTPOMAarHUTHbIE
KosiebaHus. BeinyxkieHHbIe
AJIEKTPOMArHUTHBIE
KoseOaHus

bubnmoreka [{OK https://m.edsoo.ru/5e668619

42

[Iepemennslii TOK. Pe3ucrop
N KOHACHCATOPp B LECIIN
IIEPEMEHHOTO TOKA

bubnmoreka [{OK https://m.edsoo.ru/84836152

43

44

KaTy'H_IKa HHAYKTHBHOCTHU B
ey nepeMecHHOro Toka

3axon Oma mis
AIEKTPUUYECKOM 11enn
MEPEMEHHOTO TOKa

bubnmoreka [{OK https://m.edsoo.ru/cfa307af

bubmuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MOoIIHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYHOE U
JIEUCTBYIOILEE 3HAUYCHUE
CHUJIbI TOKA U HAIIPSIKEHUS

bubmuoreka [{OK https://m.edsoo.ru/lcac6edc

46

Pe3onaHC B as1eKTpHUeCcKON
nenu

bubmuoteka [{OK https://m.edsoo.ru/087506df

47

48

Pewenne 3anau

Wneansublif TpanchopmaTop.
IIpousBoacTso, nepenaya u
noTpeOJIeHUE IIEKTPUUECKOH
SHEPIrUU

bubnmoreka [{OK https://m.edsoo.ru/al6836a4

bubnmoreka [{OK https://m.edsoo.ru/f97418ae

49

DKOJOTHUYECKUE PUCKHU TTPU

bu6mmoreka LIOK https://m.edsoo.ru/a6f74d93



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

IIPOU3BOJICTBE
anekTposHepruu. Kynbrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOM JKHU3HU

50 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
O06o0061IEHNE U

52 CHOTEMATHSALILT SHAHMH 1O bubmuoreka [{OK https://m.edsoo.ru/401024a9
TeMe "DIeKTpOMarHuTHbIE
KojeOanus"
MexaHn4ecKHre BOJIHBI.

53 XapakTepucTuKu bu6nuoreka L{OK https://m.edsoo.ru/a58e109f
MEXaHUYECKUX BOIH

54 CBOFHCTBA MEXHHYCCKHX Bu6miorexa [{OK https://m.edsoo.ru/d9ae1000
BOJIH

55 3BYK. XapaiTepHCTHIH bubmuoreka [{OK https://m.edsoo.ru/138b6f09
3ByKa
WNHuppa3Byk u ynpTpasBykK.

56 [IIymoBoe 3arpsi3sHEHHE bu6nuoreka LIOK https://m.edsoo.ru/7380038f
OKPYXKArOIIeH Cpebl

57 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJHBI.

58 N3nyuenne bubnuoreka LIOK https://m.edsoo.ru/714e5dbl
AIEKTPOMArHUTHBIX BOJIH
DHeprus MeKTPOMarHUTHBIX

59 BoyiH. CBOliCcTBa bubnmoreka [{OK https://m.edsoo.ru/d01b818c

9JICKTPOMArHuTHBIX BOJIH



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

60

[IIxana 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

bu6mmoreka LIOK https://m.edsoo.ru/49belf9e

61

62

[IpuHUUMIBI paIuOCBS3U U
TCJICBHUICHUS.
Pannosmoxanms.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKpY Karolei
cpenbl

KonTtponbsHas pabora o
teMme "Konebanus u BoiHb"

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8

bubmuoreka [{OK https://m.edsoo.ru/4f7985a0

63

64

65

66

Cger. 3akoH
IPSMOJIMHEMHOTO
pacrpoCTpaHEHHUsI CBETA

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
IIPSMOJIMHEMHOTO
pacrpocTpaHeHus CBeTa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe
3epKaJIo

[Ipenomnenue cBera.
AOCOTIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTehb
npenomienus. [lonnoe
BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroJ MoJIHOTO
BHYTPEHHET0 OTPaKEeHUS

bu6mmoreka IIOK https://m.edso0.ru/f9566406

bu6mmoreka [IOK https://m.edsoo.ru/ea32d455

bubnmoreka [{OK https://m.edsoo.ru/a005d2bb

bubnmoreka [{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

67

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpaXEHUS U MPEIOMIICHHUS
cBeTa

bu6mmoreka LIOK https://m.edsoo.ru/49d830a9

68

Xoq J1ydeil B Ipu3Me.
Hucniepcus cBera. CriosXHbIM
coctaB Oernoro ceta. L{er

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

69

70

71

72

JInnzel. DokycHoe
paccTosiHuE U ONTHYECKast
CHUJIA JIMH3BI

[TocTpoenune n3o0paxeHui B
JIMH3aX U UX CUCTEMAX.
VYBenuueHue JINH3bI

Pemenue 3amau Ha
MOCTPOCHHE U300PAKEHHH,
MOJTy4aEMBIX C TIOMOIIBIO
JINH3

I'ma3 kak onTuyeckas
cucTeMa

bubmuoreka IIOK https://m.edsoo.ru/60441359

bubmuoreka [{OK https://m.edsoo.ru/bb53b1d5

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

bubmuoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenue 3anau. [Ipenesnst
HpI/IMeHI/IMOCTI/I
r€OMETPUYECKON ONTUKHU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10

74

75

CKopocTb cBETa U METO/IBI €€
U3MEpEHUS

Hucnepcus ceera

bubmuoteka [{OK https://m.edsoo.ru/f32aab06

bubnmoreka [{OK https://m.edsoo.ru/lel6cc6e

76

77

WnTepdepenmus ceeta

KorepenTHbie HCTOYHUKH.
YcnoBus HaOOIeHUS

bubnuoteka [{OK https://m.edsoo.ru/5fc0c638

bubnmoreka [{OK https://m.edsoo.ru/c6416d48



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48

MaKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bu6mmoreka LIOK https://m.edsoo.ru/668edbc8
uHTephepeHITuN

80 Hudpakius ceeTa bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
JndpakuoHHas pemeéTka.

81 VYcnoBue HAOIIOACHUS bu6mmoreka LIOK https://m.edsoo.ru/f998d964
IJIABHBIX MAKCUMYMOB

82 Pemrenue 3amau bubnuoreka I{OK https://m.edsoo.ru/d58c411a

83 Horepetrocts cpeToBbIX bubnuoreka I{OK https://m.edsoo.ru/e9890fe9
BosH. [lonspusanus ceera

84 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/c56¢8158

85 CBCTOBbIC ABICHHS B Bu6maorexa LIOK https://m.edsoo.ru/0b36363d
pupoJIe
O60061enue u

86 cUCTEMATHU3aIHUA 3HAHUH T10 bu6mmoreka LIOK https://m.edsoo.ru/8al14748b
teme "OnTuka"

87 Konrponbnas pabora no bubnuoreka LIOK https://m.edsoo.ru/82315dd4
teme «OITHKa
['paHMIIBI TPUMEHUMOCTH

88 KIACCHHACCION MEXQHHIH. Bbubmauroreka ITOK https://m.edsoo.ru/c9bd77ch
3aKOHBI JICKTPOAMHAMUKH U
MPUHITUI OTHOCUTEIBHOCTH

89 Hocrynats crienmansio bubnmoreka [{OK https://m.edsoo.ru/c56f05ch
TEOPUU OTHOCHUTEILHOCTH
IIpocTpancTBeHHO-

90 BPEMEHHOW MHTEPBAJ. bubnmoreka [{OK https://m.edsoo.ru/d83742bb

[IpeoOpazoBanus JlopeHria.
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VYcnoBue NIpU4UHHOCTH.
OTHOCHUTENLHOCTh
OJIHOBPEMEHHOCTH.
3amMe/IJIeHUe BpEMEHU U
COKpAIICHHUE ITTUHBI

OHeprus U UMIYJbC

91 z bubmuoreka I{OK https://m.edsoo.ru/853a64fc
PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl ¢ SHEPrUen u

92 UMITYJIBCOM PEJIATUBUCTCKON bu6mmoreka LIOK https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS

93 Parosectioe Tertosoe bubmuoteka [{OK https://m.edsoo.ru/f54035a5
U3Iy4yeHue

94 3akoH cMmelrennsa Buna bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95 Pumoresa M. Ilnattica o bu6mmoreka IIOK https://m.edsoo.ru/a5ffa218
KBaHTaX. ®OTOHBI

96 OHeprust 1 UMITyJIbC GOTOHA bubnuoreka LIOK https://m.edsoo.ru/7fb307ec
®oroaddext. OnbiTe A. T

97 CroneroBa. 3aKOHBI but6mmoreka IIOK https://m.edsoo.ru/8c68e5b9
doTtordpdexra
YpaBHeHue DUHINTEHA 111

98 dorordpdekra. "KpacHas bubnmoreka [{OK https://m.edsoo.ru/01ef4556
rpanuna” goroaddexra
HaBnenue ceeta. OnbITh 1.

99 bubnmoreka [{OK https://m.edsoo.ru/64b4f966
H. JleGeneBa

100 BoHOBBIE CBOMCTBA YaCTHIT but6mmoreka IIOK https://m.edsoo.ru/f59cfcec
Bomnsl ne bponns. JlnuHa

101 BOJIHBI Jie bpoitnis u pazmepbl bubmuoteka [{OK https://m.edsoo.ru/5df8bafl

00J1acTH JIOKAJIN3aIuNi
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JIBUKYILIEHCS YaCTULIBI

102

103

KopnyckyinsipHo-BOJIHOBO#
Jyaau3Mm

Judpakius 37eKTpOHOB Ha
KpHUCTaJlIax

bubnmoreka [{OK https://m.edsoo.ru/8ccab62a

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crienudrixa u3MepeHui B
Mukpomupe. COOTHOLIEHUS
HeompeaeéHHOCTe
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

106

Pemenne rpaduueckmx
3a7a4

Pemenune pacu€THbIX 3a1a4

bubmuoreka I{OK https://m.edsoo.ru/e70195bd

bubmuoteka [{OK https://m.edsoo.ru/ee9b3182

107

KonTtponpsHas pabora o
temaM: "OcHoBel CTO",
"KopmyckyJsspHO-BOITHOBON
nyanu3m"

bubnmuoreka [{OK https://m.edsoo.ru/c3de891a

108

OIBITHI 10 UCCIIETOBAHUIO
CTPOCHHUSI aTOMa.
ILnanerapnast Moaenp aToMa
Pezepdopna

bubnuoteka [JOK https://m.edsoo.ru/312b750a

109

110

111

IToctynatel bopa

Buast cnektpoB. CriekTp
YPOBHEM 3HEPrUu aToMa
BOJZIOpOAA

CnoHTaHHOE 1
BBIHYKJICHHOE U3ITy4Y€HUE
cBeTa

bubnuoteka [{OK https://m.edsoo.ru/404dfa9a

bubnmoreka [{OK https://m.edsoo.ru/cf74bl1a

bubnmoreka [{OK https://m.edsoo.ru/f945d85¢

112

Jlazep

bu6mmoreka IIOK https://m.edsoo.ru/2288a0c4
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113

114

115

Hyxnonnas mozens sapa
I'eitzen6epra-lBaneHko.
3apsia U MaccoBOE YHCIIO
snapa. U3oTomsl.
PannoakTuBHOCTH

3aKoH paIMOAKTUBHOTO
pacrnana. CBolicTBa
MOHHU3UPYIOIIETO U3JIy4YeHUS.
BiustHue pannoakTHBHOCTH
Ha YKUBBIC OPTaHU3MBI.
Jo3nmerpus

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble CUIIBI.
Hedext maccsl spa.
Snepusle peakuuu. AnepHbie
peaktopsl. [IpobreMbr
YIIPABIISIEMOTO
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI
pa3BUTHSA AAEPHON
DHEPreTUKHU

bu6mmoreka LIOK https://m.edsoo.ru/34ada5de

bubmuoreka [{OK https://m.edsoo.ru/aab98bef

bubnuoteka [{OK https://m.edsoo.ru/ff1758d0

116

Meroas! perucTpannuy u
HCCJICTOBAaHUS
3JIEMEHTaPHBIX YACTHII.
DyH/IaMEHTAJIbHbIE
B3aMMOJICUCTBUS. baproHBl,
ME30HEBI U JICIITOHHI.
IIpencrasnenue o
CrangapTHON MOJEINH.

bubnmoreka [{OK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/34ada5de
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KBapk-riroonnas mozeins
aZIpOHOB

117

®du3suKa 3a npeaeaaMmu
CranpapTHO#l MoJiemu.
TémHas Marepus U TEMHas
sHeprus. EnuHcTBO
buznuecKoil KapTUHBI MUpa

bubnmoreka [{OK https://m.edsoo.ru/c026fd37

118

119

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAYCHHUE
ACTPOHOMHH

[TpMEHUMOCTh 3aKOHOB
bu3uKH U1l O0BSCHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeToabI
ACTPOHOMHYECKUX
HCCIeN0BaHuN

bubmuoreka I{OK https://m.edsoo.ru/ad73e145

bubmuoreka I{OK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE ONTHYECKHE
TEJIECKOIIBI,
paaroTeNeCKOIbI,
BHeaTMoc(epHas
aCTPOHOMHUS

bubnuoteka [{OK https://m.edsoo.ru/4877aale

121

122

Bun 38é3nH0r0 Heba.
Co3sBe3us, sspKue 3BE31bI,
IIJIAHETHI, UX BUIUMOC
JBIKCHHE

CosHeyHast cucTeMa.
Comnnne. CoiHeuHas
aKTUBHOCTE. IcTOYHHMK
sHepruu CoJHIIA U 3BE3]T

bubmuoteka [{OK https://m.edsoo.ru/aac588eb

bu6mmoreka IIOK https://m.edsoo.ru/22748eb4
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123

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH.
Juarpamma "criekTpanbHbIN
KJ1acC — CBETUMOCTD"

bu6mmoreka LIOK https://m.edsoo.ru/42169944

124

3Be3abI TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

bubnmoreka [{OK https://m.edsoo.ru/b3cb766¢c

125

BuyrtpenHnee crpoenue 3BE31.

CoBpeMeHHbIE
MIPEJICTABICHHSI O
HpOI/ICXO)K)IeHI/II/I n
spoyronuy ConHIa U 3BE37.
DTaIbl )KU3HU 3BE3]1

bubnmoreka [{OK https://m.edsoo.ru/d09da494

126

Mnineunsiii [Iyte — Hama
lNanmakTuka. TUIBI TaakTHK.
YeEpHble ObIPHI B ApPaAX
TaJaKTUK

bubnuoteka [{OK https://m.edsoo.ru/7cd10a0a

127

128

129

Bcenennas. Pacmvpenue
Bcenennoii. 3akon Xa006ma.
Teopus bonbmoro B3peIBa.
PennkToBOE M3ityueHue

MacmrabHasi CTpyKTypa
Bcenmennoii. MeraramakTnka
Hepeménnsie mpoOiembl
aCTPOHOMUHU

bubnuoteka [{OK https://m.edsoo.ru/3dbdf0d2

bubnmoreka [{OK https://m.edsoo.ru/ce234633

bubnuoreka [{OK https://m.edsoo.ru/d37d9ffe

130

Pu3nYecKuil IPAKTUKYM 110
teMme "UccienoBanue
MardHUTHOTO TIOJIS
MMOCTOSSHHBIX MarHUTOB' WMJIM
"UccnenoBaHue CBOMCTB

bu6mmoreka IIOK https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
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dbeppomMarHeTUKoB" UIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHUTa Ha
paMKy ¢ TOKoM"

131

132

PuU3NYECKU IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmnepa" wnu "U3yuenue
3aBUCHMOCTH CUJIbI AMIiepa
OT CHJIbI TOKA" WUJIN
"OnpeneneHne MarHuTHOM
WHIYKIIMYA Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Ouznyeckuil MpakTUKyM IO
teMe "HccnenoBaHue
SIBIICHUS DJIEKTPOMArHUTHOU
WHIYKIIAA" WIH
"Onpenenenne HHAYKIIMU
BUXPEBOT'O MArHUTHOTO
mmoJist"

bubmuoreka [{OK https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

133

Pu3HUECKU IPAKTUKYM I10
TeMme "UccienoBanue
SIBJIEHUSI CAMOMHTYKIINH"
numn "Coopka Moaenu
3JIEKTPOMArHUTHOTO
re”Heparopa"

bubnuoteka [{OK https://m.edsoo.ru/b8fb6391

134

Pu3nYecKuil IPAKTUKYM 110
teMme "M3mepeHue nepuoaa
cBOOOIHBIX KOJIEOaHMIT
HUTSHOTO U IIPY>KUHHOIO

bu6mmoreka IIOK https://m.edsoo.ru/5d159d35
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MAasiTHUKOB"

135

136

DuU3nYeCKui MPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUH B MPY>KUHHOM
MasiTHUKE"

DuU3nYeCKui MPAKTUKYM I10
teme "UcciaenoBanue
MEPEMEHHOT0 TOKA Yepe3
MOCJIEI0BATEILHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILIKY U pe3ucTop’ uiu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIN
MEepEMEHHOTO ToKa"

bubnmoreka [{OK https://m.edsoo.ru/a28026bd

bubnmoreka [{OK https://m.edsoo.ru/89dc2d90

137

Pu3nYeCcKUil IPAKTUKYM 110
teMe "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

bubnuoteka [JOK https://m.edsoo.ru/b100661a

138

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
HoKa3aressl NPeOMIICHUs
crexna" win "llomyyenue
U300pa’keHus B CUCTEME 3
IUIOCKOIO 3€pKaja U JIUH3bI"

bubnuoteka [{OK https://m.edsoo.ru/42569eal

139

Pu3nYecKuil IPAKTUKYM 110
TeMme "UccienoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
IIpUMEpE KUIKUX JIMH3)" UIU
"U3mepenne GoKyCcHOTO

bubnmoreka [{OK https://m.edsoo.ru/b879fh3f



https://m.edsoo.ru/a28026bd
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pacCTOsTHUS PACCEUBAIOIINX
aua3"

140

PuU3NYECKUN IPAKTUKYM 110
teme "HaOmonenue
TuQpakuuu, HHTephEpeHINH
U THoJsipu3anuu ceera'

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737

141

Ouznyeckuil MpakTUKyM IO
teme "Onpenenenue
UMITYJIbCA ¥ SHEPTHH
PENATUBUCTCKHUX YaCTHII (110
dororpadusm TpekoB
3apsHKEHHBIX YACTHIL B
MarHuTHOM ToJie)"

bubnmoreka [{OK https://m.edsoo.ru/63756¢47

142

143

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
noctossHHOM [Iimanka Ha
OCHOBE HCCIIEJOBaHUs
dororddexra" nunum
"HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOANO] OT
HarpsokeHus"

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
CIIEKTpa pa3peKEeHHOIO
aTOMapHOI0 BOJOPOJA U
M3MEpPEHHE MOCTOSTHHOM
PunGepra"

bubmuoteka I{OK https://m.edsoo.ru/eb916f82

bubnuoteka [{OK https://m.edsoo.ru/ec651eb8

144

Du3NYECKU IPAKTUKYM 110

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6be
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145

146

teme "HccnenoBanue
pazvoaKkTUBHOTO (OHA C
MCIIOJIb30BaHUEM
nosumetpa win "M3ydenue
norjouieHus 0eTa-yacTHIl
amomMuHuem"

Ou3nyecKkuil MpakTUKyM IO
teme "HaOmronenus
3BE31HOrO Heba
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX
IIPUIOKEHUH IS
OTIPEICTICHUS TTOJIOKEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CesepHoro nosymapus 1
SApKHE 3BE3bI" WIIH
"HaOaromeHus B TEJIECKOI
JlyHsl, IU1aHET, TYMaHHOCTEMN
U 3BE3THBIX CKOIUICHUH"

O6o006menue u
cHUCTeMaTH3aIvs 3HaHHH.
Ponb pusuku u actpoHoMun
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHON U dTUUYECKOH
cdepax AesITeTbHOCTH

bu6mmoreka [IOK https://m.edsoo.ru/1072021e

bubnuoteka [{OK https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

YCIO0BCKa

147

0O0001EeHuEe 1

CcUCTEMaTU3alus 3HAHUM.

Posb 1 MecTo ¢puzuku u 1
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

bubmuoreka I{OK https://m.edsoo.ru/18f19f7¢c

148

149

150

O06o0061IEHNE U

cHUCTeMaTU3alus 3HaHU.

Poub ¢puzndeckoii Teopun B
dbopmupoBaHUn

MPEJCTaBICHUN O

(bU3UYECKON KapTHHE MHPA, 1
MeCTO (PU3UUECKON KapTUHBI

MHpa B 00ILeM psay

COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O

pUpoe

O6o61eHne u

CUCTEeMAaTH3alHsl 3HAHHUH 110 1
teme "KunemaTtuka"

0O00011eHne n

CHUCTEMAaTHU3aLMs 3HAHUHU 110 1
teme "Kunemaruka"

bubmuoreka L{OK https://m.edsoo.ru/e7d400f4

bubmuoreka I{OK https://m.edsoo.ru/b032fcab

bubnmoreka [{OK https://m.edsoo.ru/4e31b507

151

0O00011eHne n
CHUCTEMAaTU3alys 3HaHUHU 110 1
teme "/Ilunamuka"

bubnuoteka [{OK https://m.edsoo.ru/2dfbafc5

152

0O000meHne n
cucTEMAaTH3alNs 3HaHU 110 1
teme "CTaThka TBEpI0ro

bu6mmoreka LIOK https://m.edsoo.ru/3cca482e
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Teaa"

153

154

155

156

157

158

159

0O0001EeHuEe 1
cucTeMaTu3aIys 3HaHuM 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

0O0001EeHuEe 1
cUcTeMaTu3alus 3HaHUH 110
TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teme "TepMoauHamMuKa.
TenmoBrle MalIuHbBL"

O06o001menue u
cucTeMaTH3anus 3HaHUH 1o
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOAbI"

O60061enue u
cUCTEeMaTHU3aIus 3HaHUM 110
Teme "DnekTpudeckoe mnose"

O6o0061enne u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "[locTosHHBIH
AIIEKTPUYECKUI TOK"

0O000menue n
cUCcTeMaTu3alus 3HaHuHU 110
TeMe "TOKHU B pa3InyHbIX

bubnmoreka [{OK https://m.edsoo.ru/32a4d1a0

bubnuoreka I{OK https://m.edsoo.ru/ed440ca8

bubnmoreka [{OK https://m.edsoo.ru/c63f7c10

bubmuoTeka [{OK https://m.edsoo.ru/1d36b5b1

bubnmoreka [{OK https://m.edsoo.ru/3bf0def9

bubnmoreka [{OK https://m.edsoo.ru/71453ee6

bubnmoreka [{OK https://m.edsoo.ru/3d40077a
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cpemax”

160

161

162

163

164

165

0O0001EeHuEe 1
cUCTeMaTU3alus 3HaHUI 110
teMme "MaruutHoe noie"

Pe3epBHBIit ypOK.
0O0001EeHuEe 1
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "DJIeKTpOMarHuTHast
UHIyKIUs"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
Teme "MexaHnJecKue
KoyicOaHus"

PesepBHBIil ypOK.
O06o001menue u
cucTeMaTH3alus 3HaHUi 1o
TeMe "DIeKTpOMarHUTHbIE
KosieOanus"

PesepBHBIil ypOK.
O06o06mIcHuE U
cUcTeMaTH3aIus 3HaHUH 110
TeMe "MexaHNJecKHue u

OJICKTPOMAardauTHBIC BOJHEI'

PesepBHBIi ypOK.
O06o06mIcHuE U
cucTeMaTu3aIus 3HaHUH 110
teme "OnTuka"

bubnmoreka [{OK https://m.edsoo.ru/3b4c06ae

bubmuoteka [{OK https://m.edsoo.ru/053e2248

bubmuoreka [{OK https://m.edsoo.ru/d6310bfd

bubmuoreka [{OK https://m.edsoo.ru/5e2bb83d

bubmuoteka [{OK https://m.edsoo.ru/96a7a2dd

bubnmoreka [{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIil ypOK.

bubnmoreka [{OK https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

O06o0061EeHNE U
cucTeMaTU3aus 3HaHUi 110
teme "OcHoBrl CTO"

167

PesepBHBIi ypOK.
O0o0061IeHNE U
cHCTeMaTH3amys 3HaHUH 110
teme "KopnyckyispHo-
BOJIHOBOM Jyayin3m"

bubnmoreka [{OK https://m.edsoo.ru/f7c59d38

168

PesepBHBIi ypOK.
O0o061IeHNE U
cucTeMaTu3aIys 3HaHUM 110
TeMe "Pusnka atoma"

bubnmoreka [{OK https://m.edsoo.ru/1f511654

169

PesepBHBIi ypOK.
0O00011eHne 1
cucTeMaTu3aIns 3HaHUM 110
TeMe "Pu3nka aTOMHOTO
A71pa ¥ 3JIEMEHTAaPHBIX
vactur"

bubnuoteka [{OK https://m.edsoo.ru/905c5ce0

170

PesepBHBIi ypOK.
0O0001eHue 1
cHCTeMaTH3amys 3HaHUH 110
Teme "DIEMEHTHI
actpoduzuxu”

bubnuoteka [{OK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

170
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka (B 3 yactax), 10 knacc/ Yacte 1: I'enaenmmreiin J1.O., duk FO.U; ox
penakuueit OpnoBa B.A.; Yacte 2: I'eBmenwmrein JI.O., Jux FO.U., mon
penakuuein OpsoBa B.A.; Yacte 3: TI'ennmenmreiin JI.O., Komkuna A.B.,
Jlesue I'.M., OOmecTBo ¢ OrpaHM4eHHON OTBeTCTBEHHOCThIO «HOI]
MHEMO3HNHA»

» ®usuka (B 2 yactax), 11 kmace/ Yacts 1: INengenmreiin JI1.O., Jux 10.U.;
nop penakuueit Opsoa B.A.; Yacte 2: I'ennenmreiin JI.3., Komkuna A.B.,
Jleue [I'.M., OOmectBo ¢ orpaHuyeHHON OTBeTCTBEHHOCThIO «HOIL]

MHEMO3HNHAY.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. KaGapaun O.®. u np. KoHTposbHblE M TpOBEpOYHBIE PaOOTHI IO
dbusuke 7-11 ki1.: Metoa. nmocooue.— M.: JIpoda, 2000.

2. PoimkeBny  AIl.  3amaynmk 1o  ¢dumsuke gus 10-11 .
ob1eoOpa3oBaTeNbHBIX yupexaeHuii. — M.: [Ipoda, 2001.

3. Coopuuk 3amau mno ¢usuke i1 9-11 kmaccoB o6mieoOpa3oBar.

VYupexnenuit/ coct. I.H.Crenanosa, 1997. M.: [IpocBenienue
4. Tonoa UN.B. KoHurponbHble paboTel B HOBOM ¢opmare 11 kmacce.». — M.:
Wurennexr-Lentp, 2011 r

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



. HOP no ¢usuke: uatepaktuBHbie ypoku. Caiit «KnaccHas dpuzukay.

. OnexktpoHHoe  ydyeOHoe  m3maHue  «BuprtyanbHas — dusmueckas
naboparopus. 10-11 xmace», OO0 «dpodar, 2019.

. 100ballnik.com
. Pemry EI'D
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