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MOSACHUTEJIBHASA 3ATIUNCKA
[Iporpamma 1o (u3uke Ha YypoBHE CpeaHero oO0mero oOpa3oBaHuUs

pa3paboTaHa Ha OCHOBE IIOJIOKEHUW W TPEOOBAHWA K pE3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTenbHOMN porpamMmel, TipeactaBieHHbx B @I'OC COO, a Takxke
c yuérom (enepanbHOl paboueld mnporpaMmbl BocnuTaHus u  KoHuenuuu
npenojiaBanusi yueOHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OpraHU3alUIX
Poccuiickoit @enepannu, peaau3yronux OCHOBHbIE 00pa30BaTEIbHBICTIPOTPAMMBI.

[Iporpamma mo ¢usmke ompenenseT o0sa3aTeIbHOE MPEAMETHOE COJCPKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEIOBATEIHLHOCTh U3YYEHUS TEM U Pa3/eyioB
y4eOHOro MpeamMeTa ¢ y4€TOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH y4e0OHOT O Ipoliecca, BO3PaCcTHBIX 0COOEHHOCTEHN oOyyatonuxcs. [Iporpamma
1o gusnke Aa€T MpeACTaBICHHE O LIEJISIX, COJIEPKAHUU, 001N CTpaTeruu 00ydeHus,
BOCIIMUTAHUS U PA3BUTHA 00yJaIOUIUXCS CpeJicTBaMu yueOHoro npeameta «Duznkar
Ha yriyOJa€HHOM YpPOBHE.

N3yuenne kypca (uU3uMKM yriiyOJEHHOTO YPOBHSI TO3BOJISIET Peajn30BaTh
3a1aui MPOo(HECCUOHAIBHON OpUEHTAIMU, HAMPaBJICHO HA CO3/IaHWE YCIOBUM s
MPOSIBJICHUS] CBOMX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaxXIbIM
OOy4JaronIMMcsi, KOTOpPhIE HEOOXOAUMBI JUIsl TMPOJODKEHHS o0O0pa3oBaHUsS B
opraHu3anusx MNpo(ecCHOHATBLHOrO O00pa30BaHUsl MO PAa3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U UHXKEHEPHBIM CHEIUATIBHOCTSIM.

B mporpamme no puzuke onpenemnsroTcs maHupyeMble pe3ybTaThl OCBOSHUS
Kypca (u3MKuM Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs: JUYHOCTHBIC,
MeTarpeJMEeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoMm — ypoBHe).  Hayuho-
METOJI0JIOTHYECKOM OCHOBOM I pa3pabOTKu TpeOOBaHUM K JIUYHOCTHBIM,
METaNpeIMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOy4YarolIuXcsi, OCBOMBIIUX
nporpaMmmy 1o ¢hu3uKe Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl Ha yriIyOJIEHHOM
YPOBHE, SIBIISIETCSI CUCTEMHO-IESITEIbHOCTHBIN MOIXO.

[Iporpamma no pusnke BKIHOYAET:

TJIAaHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (PU3UKU Ha yrayOJa&HHOM YPOBHE,
B TOM YHCJI€ MPEIMETHBIC PE3YJIbTAThI M0 rojaM 00y4YeHUs ;Co/IepKaHue YI4eOHOTO
npeamera «Pu3nka» mo rogam o0ydeHusl.

[Iporpamma 10 (U3MKE UMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTEISIMU (DU3UKU JJIS1 COCTABJICHUSI CBOMX pab0YMX MPOTPaMM.

[Iporpamma 1o ¢Gu3HKEe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTEICH U
NPEAOCTAaBIsCT BO3MOXKHOCTH I peaju3allid  Pa3uyHbIX METOJIUYECKUX
MOAXOJ0B K TMpernojaBaHuio (GU3uku Ha YriayOJEHHOM YpOBHE IIPU YCIOBUH
COXpaHEHHs 00s13aTeIbHOM YaCTU COZIep KaHuUs Kypca.



du3rkKa KaK Hayka o HanboJsee o01IKX 3aKOHaX MPUPO/Ibl, BHICTYTIAs B KAYECTBE
y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUU 00
okpyxatomeM wMupe. I[lIkoapHBIT Kypc GU3UKA — CHCTEMOOOPA3YIOIIMI s
€CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETOB, TOCKOIBKY (PU3NUECKHIE 3aKOHBI JICKAT
B OCHOBE IMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, Ouonoruen, Gpusndeckoi
reorpadueit u actpoHoMueid. Mcnonb3oBaHue v akTUBHOE MMPUMEHEHHE (PU3UUIECKUX
3HaHUW OMPEIEIUIIO XapakTep u OypHOEe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B
cdepe PHEPTeTUKH, TPAHCTIOPTa, OCBOSHUS KOCMOCA, TOTYYEHHUS HOBBIX MaTePHAIOB
C 3aJaHHbIMU CBOMcCTBaMH. M3yueHue (QU3MKH BHOCUT OCHOBHOM BKIIQJ B
dbopMHpOBaHUE  E€CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydyarolierocs, B
dbopMHpoOBaHUE YMEHHUI MPUMEHSATh HAYYHBI METO]| MO3HAHUS MPU BHITOJHEHUU
UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3uKu Ha YpOBHE CpeAaHEro 001ero oopa3oBaHusl MOJIOKEH
pSI uae, KOTOPble MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 MOCTPOCHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lieNioB (DU3UKU, BKIIOYAET KaK
BOIIPOCHI KJIJACCUYECKOH, TAK U COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
oOBeMHEH BOKpPYr (Qu3nueckux Tteopuil. Bemymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUM, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanusi mpeanosiaraeT HCHoJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIUaNa (PU3MUECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
(bU3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPoOIeMaMHu.

Hoea npuxnaonoii nanpasnennocmu. Kypc pusuku yrioyOaéHHOTO yYpOBHS
MPEANOoaraeT 3HakKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTUYECKHUX
MPUJIOKEHUN HW3YYECHHBIX Teopuil M 3akoHOB. [Ipu 3TOM paccMmarpuBaroTcs Ha
ypOBHE OOIIUX NPEACTaBICHUM U COBPEMEHHBIE TEXHUUYECKHE YCTPOWUCTBA, M
TEXHOJIOTHHU.

Hoea Ixonocuzayuu peanusyercss TMOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJIep KaHMsl, TTOCBSIEHHBIX IKOJIOTHIECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPHIC
CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXIEHHUs MpooOiieM
PalMOHANIBHOTO MPUPOIOTOIB30BAHUS U HKOJIOTHYECKOI 0€3011acCHOCTH.

OcBoeHHE coIep)KaHUs MPOTPaMMbl IO (U3UKE JOJKHO OBITH TOCTPOCHO HA
MPUHITUTIIAX CUCTEMHO-ACATENHHOCTHOTO Toaxona. s pusuku peanusaius dTUX
MPUHITUTIOB 0a3upyeTcs Ha MCTIOJIb30BAHUH CAMOCTOSTEIHLHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIero (akropa ydeOHoro mpomecca. [l yrimyOn€HHOTO
YPOBHSI — 3TO CHUCTEMA CAMOCTOSITEIBHOTO YYEHHYECKOTO KCIIEPUMEHTA,



BKJIIOYAIONIETO (pOHTANbHBIE YYEHUYECKHME ONBITHl MPU H3YYEHUHU HOBOIO
Marepuaia, JlabopaTopHble paOOThl U pabOThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI
JBa criocoba peanuzanuu (pu3ndeckoro mpakTukyma. B mepBom ciydae mpakTHKyM
npoBoauTcs b0 B koHIE 10 m 11 kmaccoB, MO0 TOCIIE TIEPBOTO M BTOPOTO
MOJIyTOJIUN B KaXKJOM M3 3THX KJlaccoB. BTopoii criocod — 3To uHTerpamus padbot
MPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPBIE MPOBOASTCS B Ipoliecce
u3yueHusi pasnena (temsl). [Ipu 3TOM mojx paboTaMu NpakTUKymMa MOHUMAETCS
CaMOCTOATENIBHOE  HCCIEAOBaHUE, KOTOPOE MPOBOJUTCS IO  PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BHIa O€3 MOIIArOBOM HHCTPYKIIUU.

B nporpamme 1o (QusMke cuUcTeMa YYEHHYECKOTO OKCIEPUMEHTA,
71a00paTOpHBIX pabOT U MpaKTHUKyMma IpeACTaBlieHa €IMHBIM IepeuHeM. BpiOop
TEMaTUKU JJIS 3TUX BHUJIOB YYEHMUECKHUX IMPAKTUYECKUX PaOOT OCYLIECTBIIAETCS
YYaCTHHKaMU 00pa30BaTENIbHOIO MPOIECCa UCXOJI U3 OCOOEHHOCTEN MOYypOYHOIrO
IUIAHUPOBAHMUS M OCHallleHus kaOuHeta ¢usuku. [Ipm sTom oOecneunBaercs
OBJIQZICHUE OOYYaIOIIMMUCA YMEHMSIMH MPOBOAUTH TMpPSIMbIE U KOCBEHHBIE
U3MEPEHUS], UCCIEIOBaHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH U IOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe YIAENSIeTCs PEIICHUIO paCUETHBIX M KauyeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A1 pacyETHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 33J1aHHOM U
HESIBHO 3aJJaHHOW (PU3NYECKOM MOJIENbI0, MO3BOJIAIOIINE MPUMEHATh H3yYEHHBIE
3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pas3fiena Kypca, TaK U HWHTErpupys
NPUMEHEHNE 3HAHUW U3 Pa3HbIX pa3nesoB. /[t kadecTBEHHBIX 3a/1a4 MPUOPUTETOM
SIBJISFOTCS 3aJaHUS Ha 00BsICHEHUE/TIPEICKa3aHe MPOTeKaHUS PU3NUECKUX SBICHUMA
U TIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyroue BpiOopa pru3ndeckoit Moienu asis
CUTyalluH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu I'OC COO k maTepHaibHO- TEXHUYECKOMY
o0ecrieyeHuto yueOHOro npouecca Kype (pU3MKu yriryOJI€HHOTO YPOBHSI Ha ypOBHE
cpenHero oOmiero o0pa3oBaHMs JOKEH HM3y4aThCsl B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM MOMKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
00OpyTOBaHUE /ISl BHITIOTHEHHS YKa3aHHBIX B IporpaMMe 1o (pu3uke yueHUIeCKuX
OTBITOB, TAOOPATOPHBIX PadbOT M pabOT MPaKTUKyMa, a TakKe JAEMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHcTpanimoHHOEe  00OpyAoBaHue (opMHpPYeTCs B COOTBETCTBUU C
OPUHLKAIIOM MHUHMMAJIbHOM  JIOCTATOUHOCTH M  00ECIEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe M0 (U3WKE KIIOUEBBIX JIEMOHCTpAIMid IS
UCCIICIOBAaHMSI ~ M3yYaeMbIX  SIBICHUH ¥  TPOIECCOB, OMIUPHUECKUX |
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHU.

JlabopaTopHoe o00OOpymOBaHWE [JISI YYCHHUUECKHUX TPAKTUYECKUX pPadboT
dbopMupyeTcss B BUJIE TEMaTHUECKUX KOMIUIEKTOB M OOECHEeuMBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOy4armuxcsi. TeMaTuuyecKue KOMILUIEKThI
7abopaTOpHOTO OOOPYIOBAHUS JIOJDKHBI OBITH TOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M MHU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEITHLHBIX CUCTEM B BHJIC IU(PPOBBIX TAOOPATOPHUH.

OCHOBHBIMHM LIETISIMA U3Y4YeHUS (QU3MKU B OOIIEM OOpa30BaHUU SIBISIOTCA:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHHS] OOYyYaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUNH O HAYYHOM METOJie TO3HaHUA U (PopMUpOBaHHE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIKUM SIBICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KAaK PE3yJIbTaTa M3yUYCHHs] OCHOB
CTpOEeHUs MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C MCIOJIb30BaHUEM (U3HUUECKUX
3HAHWHN W HAYIHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPENCTABICHUNA O poiu (U3UKUA JJs Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTH;

pa3BUTHE MPECTaBICHUI 0 BO3MOXKHBIX cpepax Oyayrieit npodeccuoHaabHON
NEATEeTLHOCTH, CBS3aHHBIX C (DPU3MKOW, MOATOTOBKA K JAJIbHEHUIIEMY OOYYEHHUIO B
ATOM HAIpPaBIICHUH.

JlocTikeHne 3THX Iiesiei 00ecreuynBaeTcs PEIIeHUEeM CIEAYIOIUX 3a1ad B
IpoIriecce U3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUU 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHSX, BKIIOUAs MEXaHUKY, MOJICKYJIIPHYIO (PU3HUKY, DJICKTPOIUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHUN MPUMEHSATHh TCOPETUUCCKUEC 3HAHUS JJIST OOBSICHCHUS
bu3NYecKuX SBJICHUW B MPUPOJAE U JUJISl TPUHATUS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CITOCOO0B PEIICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJaHHON (U3HIECKON
MOJIENBbI0, 3a/lad, MOAPa3yMEBAIONINX CaMOCTOSTENBHOE CO3AaHue (pu3ndecKoit
MOJENH, aJCKBAaTHOH YCJIOBHSAM 3aJladd, B TOM YHCJE 3a1ad WHKESHEPHOTO
XapaKkTepa,

NMOHUMaHUE (PU3NUYECKHNX OCHOB U TPHUHIUIOB JCHUCTBUS TEXHUUYECKHUX
YCTPOWCTB Y TEXHOJOTHYECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEAY;

OBJIAJICHWE METOJaMHU CaMOCTOSTEILHOTO IIJIAHUPOBAHUS U TPOBEICHHUS
bU3MYEeCKUX  OKCIEPUMEHTOB, aHalM3a W  HMHTEpHpeTanuu  uHdopMaImu,
OTIPEICIICHHS JJOCTOBEPHOCTH MTOTYYCHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUU I Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIeATETbHOCTH;



pa3BuTHE HHTEpeca K chepaM mpodeccuoHaIbHOMN IESITEIbHOCTH, CBI3aHHOM C
(U3HKOIA.

B cootBerctBuu ¢ tpedboBanusiMu PI'OC COO yrayOnéHHBIM ypOBEHb
u3ydyeHus yueoHoro npeamera «dusuka» Ha ypoBHE CpeIHEro o01iero oopazoBanus
BbIOMpaeTCcss 00ydYarolUMUCS, TUIAHUPYIOIIMMHU TPOJOJDKEHHE 00pa3oBaHUs IO
CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Ha uzyuenue ¢usuku (yriyOonéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBojautcs 340 gacoB: B 10 kimacce — 170 yacoB (5 4acoB B HEJEN0), B
11 xmacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpamMMe Mo (usuke mnepeueHb IabopaTOpHBIX H
NPaKTUYECKUX padoOT SBISETCS PEKOMEHJIOBAHHBIM, YYMTENb JEJaeT BBIOOP
IPOBEJCHUS J1Ta0OpaTOpHBIX pabOT U OMBITOB € YYETOM HMHAMBHIYaJbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

COAEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. Hayunblii MeTO NO3HAHMS PUPO/IBI.

®duszrka — pyHIaMeHTanbHas Hayka o npupone. HayuHblil MeTos Mo3HaHUs U
METO/Ibl UCCIEI0BAHUS (PUBHUECKUX SBJICHUM.

DKCIEpUMEHT U TeOopusl B Ipoliecce Mo3HaHus npuponbl. Habmoaenue u
HKCIIEPUMEHT B (DU3UKE.

CnocoObl  u3MepeHus: (HU3NYECKUX BEIUYUH (aHAJOTOBBIE W LUQPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIWYUMH  (aOCoNOTHAas U
OTHOCHUTEJIbHAs).

MonenupoBanue (pU3NUECKUX SBICHUN U MPOLECCOB (MaTepHaibHas TOYKa,
a0COJIFOTHO TBEPAOE TEJO0, UIeANIbHAS )KUIKOCTb, UCaTbHbBIN T'a3, TOUCUHBIN 3apsi).
I'unore3a. PU3nyeCKUii 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTU. DU3nYecKas Teopusl.

Pons u mMecto Qusuku B (popMUPOBAHUHM COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IESITEIIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, navopamopnvie pabomaoi, npaKmuKym.

M3mepeHne CHilbl TOKA U HAIIPSDKEHUS B LEMU TOCTOSHHOIO TOKA ITPU IOMOLIN
aHAJIOTOBBIX U MU(PPOBBIX H3MEPUTEIHHBIX MPUOOPOB.

3HakoMcTBO ¢ mudpoBor nadoparopueit mo ¢usuke. [Ipumepsl u3zmMepeHus
(bu3NYECKUX BETUYHUH MIPH MOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHS.



Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHHKHU.

Pamnyc-BekTop MarepuanbHOM TOYKH, €r0 TMPOEKIMH Ha OCH CHCTEMBI
KOoOpauHaT. TpaekTopus.

[lepemerienre, CKOpOCTh (CpeIHSISI CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) H
YCKOpPEHHE MaTepUaTbHOM TOYKH, WX TPOEKIMH HAa OCH CHCTEMBI KOOPIHMHAT.
CrnoxeHue rnepeMenieHui 1 CaoKeHue CKOpOCTeH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBIKCHHUE. 3aBUCHMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTepUaIbHONW TOYKH OT BPEMEHHU M MX
rpadukm.

CBobOogHoe TmajeHue. YCKOpeHHe CBOOOMHOTO majacHus. [[BrkeHue Tera,
OpOIIIEHHOT0 TMOJ] YIJoM K TOPU30HTY. 3aBUCHUMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTePHATLHON TOYKH OT BPEMEHHU U UX Tpa(uKH.

KpuBonmnennoe nerxeHue. J[BUKeHNEe MaTEPUAIbHON TOYKH MOOKPYKHOCTH.
VYrnoBas u  nuHeWHas  ckopocTh. llepuog u  yacrtota — oOpalleHws.
[lenTpocTpeMuTenbHOEe (HOpMaAIbHOE), KacarelbHOE (TaHTCHIIMAIbHOE) U TOJIHOE
YCKOPEHME MaTEpUAIbHON TOUYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE TPOLECCHL: CIUIOMETD,
JIBUKEHHUE CHAPSAJIOB, LIEMTHBIC, IECTEPEHYATHIE U PEMEHHBIE TIEPEIaun, CKOPOCTHBIE
JTUQTHI.

Hemoncmpauuu.

Mogenb cucteMbl OTCUETA, WUIKOCTPALUS KUHEMATUUECKUX XapaKTEPUCTUK
JIBUKECHUSL.

CriocoObI HcclieIOBaHUS IBHXKCHHM.

Nnnroctpanus npeeapHoro nepexoia U NBMEPEHNE MTrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN C UCTIOJIb30BAHUEM MEXaHHU3MOB.

[TameHne Tes B BO3AYXE U B PA3PEKEHHOM ITPOCTPAHCTBE.

HabGnronenue aBuxeHus: Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

HamnpaBneHnue ckopoCcTH Nnpu ABMKEHUH 110 OkpyxHOCTH.I [peobpazoBanue

YIJIOBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTe, TPAaEKTOPUI, CKOPOCTEN ABUKEHHS OJTHOTO M TOTO JKE Tella
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, navopamopnvie pabomaol, nPpaKmuKym.

N3ydyeHne HEpaBHOMEPHOTO JIBUKEHHSI C LIEJIbIO OMPEACTICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yCKOpeHus: Ipu NpsIMOJIMHEMHOM PAaBHOYCKOPEHHOM JBUKEHHUH 110
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYyTH OT BPEMEHHM MNPH PaBHOYCKOPEHHOM
JBU>)KCHUU.



N3mepenue yckopeHus CBOOOIHOTO MaieHus (PEeKOMEHI0BAaHO UCTI0JIb30BaHUE
1 poBOIt TabopaTopun).

N3yuenue nBuXeHUs Tea, OPOIIEHHOTO TOPU3OHTANIBHO. [IpoBepkarunoresbl
O TPSAMON MPOMOPIHMOHAIBHOM 3aBUCUMOCTH MEXIy JaJdbHOCTHIO TONETa U
HayaJbHON CKOPOCTBIO TEJIa.

N3yueHne HABWMMKEHUSI Tejla MO OKPYXKHOCTH C TOCTOSSHHOM 10 MOYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHUMOCTH IepuoAa OOpAIICHUS! KOHUYECKOrO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprorona. HMuepuumaneHble cuctemsl oTcuéra. [IpuHuumn
otHocutenbHOCcTU [Manmunes. HeunepruanbHble cucTeMbl OTCYETA (OMpEIEIICHUE,
IPUMEDHI).

Macca Tena. Cwita. [IpuHIuUI Cyneprio3uinuy Cuil.

Bropoi 3akon HproTOHA 17151 MaTepragbHON TOUKHU.

Tpernii 3ak0H Hpr0TOHA /111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHMPHOI'O TSITOTEHUSA. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCHI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJl TMOBEPXHOCTbIO IUIAHETBI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHUE
HEOECHBIX TeJl M UX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, aBHXKylierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tperue. Cuia TpEeHHs CKOJIbKEHHUS U CUJia TPEHUSITTOKOS.
Koaddumment tpenns. Cuna conpoTUBIECHUS PU JBUKEHUU TeJa B )KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLIECCHI: IMOAIIUITHUKH,
JBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue qBUKeHUs Tell B MHEPLMAIBHBIX M HEMHEPIIMAIbHBIX CUCTEMAX
OTCYETA.

[IpyHIMIT OTHOCUTEIIBHOCTH.

Kauenue aByX HUIMHAPOB WK IAPOB PA3HOU MACChl C OJJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIMAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOJECHCTBYIOLIEH  MNPUJIIOKEHHBIX K TEIy CHI C
MIPOU3BEAECHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIINX B PE3YIbTATE B3aUMOJACHCTBUS TEN.

N3mepenue macce 1o B3anMOoAEHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM MOABEME U TTAJCHHH.

[{eHTpOOECKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopusie pabomaol, RPAKMUKYM.

H3mepenne paBHOACHUCTBYIOICH CHUJI TIPU JBMKCHUU OpyCKa 1O HAKIOHHON
TUIOCKOCTH.

[TpoBepka TUIOTE3b O HE3aBUCUMOCTH BPEMEHH IBIDKEHUS OpycKa Io
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCChI.

HccnenoBanre 3aBUCMMOCTHA CHJI YIIPYTOCTH, BO3HHUKAIOMIMX B MPYXKUHE U
pEe3UHOBOM 00paslie, OT ux aedopMaluu.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTBIO, IEPEKUHYTOM UYepe3
JETKUiA OJIOK.

N3mepenne koapduureHTa TpeHUsl 0 BEIUYHUHE YIIIOBOTO Kod(dduineHTta
3aBUCHMOCTH Frp(N).

HccnenoBanue IBUKEHUSA OpycKa IO HAKJIOHHOW MJIOCKOCTH C EPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUSI.

N3ydeHune IBMKEHUS I'Py3a HA Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpAoe Teno. I[locTymarenbHoe W BpaliaTeabHOE JBHXKCHUE
TBEpHOro Ttena. MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHS TBEPIOTO TeENA.

YcroiunBoe, HeyCTONYMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuueckue yCTPOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: KPOHIUTEWH,
CTPOUTEIBHBIN KPaH, peIIETYaThIe KOHCTPYKIIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bu bl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

HccenmenoBanue yciiOBUM pPAaBHOBECHS TBEPAOTO TeEJd, MMEIOLIET0 OCh
BpAILICHUA.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIJIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbc MaTepuasbHOM TOUKH, CHCTEMBI MAaTEPUAIIBHBIX TOUYEK. LleHTp Macc
CHUCTEMbI MaTEpHAIbHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPa Macc.

NmMnynbC CHITBI 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

MomeHT nmnysbca MaTepuanbHOU TOUKM. [IpencraBnenue o coxpanenun



MOMEHTA UMITYJIbCA B IEHTPATbHBIX MOJISAX.

PaGorta cunpl Ha MajaoM M Ha KOHEYHOM mepemerieHud. ['paduaeckoe
IPEICTABICHUE PAOOTHI CUIIBIL.

MoOITHOCTH CHJIBL.

Kunernueckass sHeprusi MarepuajlpHOM TOouku. Teopema 00 M3MEHEHUU
KMUHETUYECKOW SHEPTUU MaTepHAJIbHON TOUKH.

[loTeHUIMaNbHBIE W HENOTEHIUAIbHbIE CWIBL. [lOoTeHIMaNbHAsA HHEPIUs.
[ToreHuuanbHast HEPrUst ynpyro AehopMUPOBaHHOW TpykuHbI. [loTeHnnambHAS
DHEPIus Tena B OAHOPOAHOM I'PaBUTAMOHHOM Toiie. [loTeHnumanpHas sHeprus teina
B TPaBUTAllMOHHOM II0JI€ OJHOPOJHOrO Iapa (BHyTpU W BHe Iapa). Bropas
KOCMHMYECKast CKOPOCTh. TPeThsi KOCMUYECKAst CKOPOCT.

CBs13b pabOThI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOU dHEeprun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyimnu i uacaNbHOM KUAKOCTH Kak CJIEACTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOU YHEPTHH.

TexHuyeckue yCTpOHWCTBAa U TEXHOJIOTMYECKUE IIPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, TMPOCKOI, (PUTYpHOE KaTaHUE HAKOHBKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHHS UMITyJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepeHre MOITHOCTH CHUJIBL.

W3MeHeHue 3Hepruu Tea Npyu COBEPILICHUH PabOTHI.

B3auMHbIe nTpeBpanieHrs] KWHETUYECKON U MOTEHUUAIBbHOM YHEPIUd IIpU
JICMCTBUU Ha TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruM MPU CBOOOJHOM NaICHUU.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

N3mepeHne nMmyibca Teia o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH 3IEKTPOMOOMIISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJa C UMITYJIbCOM cuJibl. MccnenoBanue

COXpaHEHMs UMITyJIbCa P YIPYTroM B3auMozencTeuu.M3mepenue

KMHETUYECKOU DHEPTUH TeJla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE M3MEHEHHUsI OTEHIMAIBHON SHEPTUU NPYXKUHBI C pabOTOM CHIIbI
TPEHUS.

Omnpenenenve pabOThl CUJIBI TPEHHUS MPH ABMKEHUM Tella 10 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJiekyasipaasi pu3nka U TepMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUU.

OCHOBHBIE TMOJIOXKEHUST MoOJIeKysipHO-KuHeTndeckoil Tteopun (MKT), wux



onbITHOE 00ocHOBaHMeE. Juddy3us. bpoyHoBckoe nBuxkeHUE. XapaKTep ABUKESHUS
Y B3aUMOJICHCTBUS YaCTHI] BemlecTBa. MoJenu CTpOECHUS Tra3oB, KUAKOCTEHM U
TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3ITHUX

Mozened. Macca u pasmepsl MoJiekyad (atomoB). KonmdecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenoBoe paBHOBecue. Temmeparypa m cmocoObl e um3Mepenus. Illkama
temneparyp Llenbcus.

Mopens naeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUH: YACTHULIBI
ra3a JIBUKYTCSI XaOTHYECKHU U HE B3aMMOJICVCTBYIOT JIPYT C JIPYTOM.

['azoBeie 3akoHBl. YpaBHeHue MeHaeneeBa—Knanelipona. AOcomOTHas
temneparypa (mkana temnepatyp KensBuna). 3akon [lansTona. M3omporeccsl B
UJCaTbHOM Ta3€ C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

CBs3p  MeXAy JABICHHEM M CPEIHEW  KWUHETHUYECKOM  DHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBMXKEHHS MOJIEKYJ HJEaNbHOrO0 Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOTO ra3a).

CBs13p a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeiHEen
KMHETHYECKOW SHEPTUEN MTOCTYIIATEIBbHOTO TEMJIOBOIO JBHKEHUS €€ YaCTHII.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHME TIPOLECCHI: TEPMOMETP,
OapomeTp, MoIyYeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mogaenu nBrKeHus yacTull Beuectsa.Moaenn

OpOYHOBCKOTO JBUKCHHSI.

Buneoposnuk ¢ 3anMchbio peanbHOro OpOyHOBCKOTO JIBUKEHHUS.

Juddy3ust xKUIKOCTEN.

Mogens onbiTa lITepHa.

[IputsxeHre MOIEKYIIL.

Mopnenu KpucTayuInuecKuX peméToK.

Habmoienue u ucciiejoBanne U30MpoIeCCOB.

Yuenuueckuii sxcnepumenm, navopamopnvie pabomaol, nPpaKmuKym.

HccnenoBanre mpolecca YCTAaHOBJIGHHS TEIMJIOBOTO PpPAaBHOBECHS MPH
TeII000MeHEe MEXK Ty TOpsiueit U X0JIOJHOM BOJIOM.

N3yyeHne H30TEPMUYECKOro Mpolecca (PEeKOMEHIOBAHO HCIOJIb30BaHHE
udpoBoii 1abopaTopun).

N3yueHune U30XOpHOro mpoiecca.

N3yuyenue m3zobapHOro mporecca.

[IpoBepka ypaBHEHHUS COCTOSIHHUSI.

Tema 2. Tepmoounamura. Tennoevie mauwiunpl.

Tepmoaunamuueckas (T]J[) cucrema. 3anaHue BHEIIHUX YCJIOBUM ISt
TEPMOJMHAMHUYECKON CHCTEMBI. BHEIIHNE U BHYTpeHHUE napameTpsl. [lapamerpsr



TEPMOJMHAMUYECKON CUCTEMBI KaK CPEITHUE 3HAYCHUS BEJIUYUH, OIMUCHIBAOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoavHamuku. (CaMOINpoOHM3BOJIbHAS — pejlaKcalus
TEPMOJIMHAMHYECKOW CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopenp u1eanbHOro ra3a B TepMOJMHAMUKE — CUCTEMA YPABHEHUI: YpaBHEHUE
MenneneeBa—Knanepona W BbIpaXEHUE Uil BHYTPEHHEW DSHEPIUU. Y CIOBHS
IPUMEHUMOCTH 3TOM MOJENM: HH3Kas KOHILIEHTpAlUs 4YacTHL], BBICOKHE
TeMIlepaTypbl. BelpaxkeHue i BHYTPEHHEH DHEPTrUU OJHOATOMHOI'O HACAIBHOIO
rasa.

KBazucrarnyeckne u HECTaTHUECKHUE MPOLIECCHI.

DneMeHTapHas pabota B TepMoArMHamMuke. Beruuciaenue paboTel mo rpaguky
npouecca Ha pV-nuarpaMMe.

Tennonepegaya  kak  cnoco0  M3MEHEHWS ~ BHYTPEHHEH  3HEpruum
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3JIyYCHHUE.

KomnuectBo Temnorel. Temno€MKOCTh Tena. YJIenpHas MW MOJSpHas
TEIUTOEMKOCTH BEIIECTBA. YpaBHEeHHEe Maliepa. YnenbHas TEIUIOTa CTrOpaHus
ToruBa. Pacy€r konuuecTBa TEIUIOTHI Npu Temonepenaye. Ilonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKA. BHYyTpeHHs dHeprua. KonmuecTBo TemnoTsl
U paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH SHEPruM TEPMOJIMHAMHYECKOU
CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKH ISl PABHOBECHBIX IPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHUE TE€PMOJIMHAMHYECKOW CHUCTEMBI MPOXOJUT €AMHCTBEHHAs
aauabaTta. AOCOIOTHAS TeMIepaTypa.

BTopoit 3aK0H TEpMOAMHAMUKH 11l HEPABHOBECHBIX IIPOLIECCOB:HEBO3MOKHO
nepeaaTh TemIoTy OT 0oJiee XOJIOAHOTO Tella K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUN
(Knay3uyc). HeobpatuMocTs pupOaHBIX MPOIECCOB.

[TpuHumme! nevctBus TerioBbix MamuH. KITI.

MaxkcumansHoe 3HaueHue KIIJI. [{ukn KapHo.

DKOJIOTMYECKHE aCIMEeKThl MCIOJIb30BAHUS TEIUIOBBIX ABUTaTeNiel. TernoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHHuecKue YCTPOMCTBA W TEXHOJOTUYECKHE MPOLECCHl: XOIOIUIbHUK,
KOHJUIIMOHEP, NW3ENIbHBIA M KapOIOpaTOpHBIM ABUTaTeNd, MapoBas TypOuHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3aLUUs «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIJIOBOIO HACOCA, YTHUIIM3AIMs OMOOPTaHWYEeCKOro TOIIMBA AJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

M3meHeHue TeMiepaTtypsbl Ipy a1nadaTHYeCKOM pacluupeHnn. Bozaynoe

OTHUBO.



CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue aquabaTHOTO MpoIiiecca.

KoMmnbroTepHble MOJENH TETUIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

N3mepenune yenbHOu TEIIOEMKOCTH.

HccnenoBanune npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBS3M DHEPrUM MEKMOJIEKYJIPHOIO B3aWMOJICUCTBUSA U
TEMIIepaTypbl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnvle cocmoanus eeuecmea. Dazoevle nepexoobni.

[TapooOpazoBanue u koHAeHcauus. Vcnapenue u KuneHue. Y IenbHasITeIoTa
napooOpa3oBaHUsI.

HacblllieHHBIE W HEHACHIICHHBbIE Taphl. KadecTBEHHass 3aBUCHMOCTh
IJIOTHOCTH Y IaBJICHUSI HACBIIIEHHOTO IMapa OT TEMIIEPATypPhl, UX HE3AaBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIEpaTyphbl KUIEHUS OT JaBJICHUS B
AKUIKOCTH.

BnaxxHocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe teno. Kpucraminueckue u aMopHbie Tesna. AHU30TPONUSL CBOWMCTB
KpuctaiuioB. [lnaBneHne W KpucTauM3auusa. YJelbHas TEIUIOTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEpaOTO Tena. Pactsokenne u cxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux negopManui.

TennoBoe pacHIMpeHue KXUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JMHEHHOE
pacimpenre. AHTapMOHU3M TEIUIOBBIX KOJICOaHUI YacCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHeprun B (Pa3oBbIX MEpPEXoaax.

YpaBHeHUE TEIIOBOro OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(h(uUUEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansaspusie siBnenusd. JlaBiieHue 1noa MCKPUBIEHHON MOBEPXHOCTHIO JKHIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue ycTporuCTBa U TEXHOJIOTHYECKHE MPOLECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoOIICTBA HACBIIEHHBIX MTAPOB.

Kunenwne. Kunenue npu NOHMKEHHOM JTaBJICHUH.

N3mepeHne criibl IOBEPXHOCTHOTO HATSIKEHUS.

OMnBbITH ¢ MBUIBHBIMU TUIEHKaMU.CMayrBaHKeE.



KanumnsipHeie siBaeHUS.

Mopenu HEeHbIOTOHOBCKOM JKHIKOCTH.

CriocoObl M3MepeHUs BIAXKHOCTH.

HccenenoBanre HarpeBaHus M IUIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaOmronenue manbix negopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKMUKyM.

N3yueHune 3akOHOMEPHOCTEN HUCTIApEHUs KUIKocTer. I3mepenue

YAEIBHOM TEIUIOTHI IUIaBJICHHUS JIbJA.

N3ydeHne CBOMCTB HACHILLIEHHBIX ITAPOB.

N3mepenne abCOMOTHON BIaKHOCTH BO3yXa U OLIEHKA MAaccChl apoB B
IIOMEILECHUH.

N3mepenue ko puiineHTa moBEpXHOCTHOT'O HATSKCHUSL.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH  Jedopmanuyd  pe3nuHOBOro oOpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pasznen 4. DiiekTpoAMHAMNKA.

Tema 1. Inekmpuueckoe none.

OnexTpuzanms Tel U €€ MNpOSIBICHUS. OIEKTpU4YecKuid 3apsa. J(Ba Buma
DNEKTPUYECKUX 3apsfoB. I[IpOBONHMKH, JUANEKTPUKHM M MHOJYIPOBOJHHUKH.
DJIEeMEHTapHBIN JIEKTPUUECKHM 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apsgoB. Toueunsie 3apsabl. 3akoH Kymona.

DnekTpudeckoe nose. Ero nercTeue Ha JIEKTPUUYECKHUE 3aPSAbI.

Hampsixk€anocts  anektpuueckoro  modiss.  [IpoOubiit  3apsin.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJs. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCT DJIEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTH NOTEHLMAIOB M
HanpsbkeHue. [loTeHnmanbHas HSHEpPrus 3apsaa B DIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman smekTpocraTuyeckoro noiist. CBsA3b HANPSHKEHHOCTH IO U Pa3HOCTH
NOTEHIMAJNIOB ISl  AJIEKTPOCTATUYECKOro 1oyt (KaKk OJHOPOAHOro, Tak U
HEOJIHOPOHOTO).

[IpuHIUIT CYTIEPHO3ULIUU IIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOM cdepsl. [lome
pPaBHOMEpHO 3apsikeHHOro mo oObéMy miapa. Ilome paBHOMEPHO 3apsHKEHHOU
OECKOHEYHOM TIUIOCKOCTH. KapTuHbl JMHUI HanpsHKEHHOCTH JTHX MOJEH U
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B DJIEKTPOCTATHUECKOM TI0JIE. Y CJIOBUE PABHOBECHS 3aAPSIOB.

JvanexTpuku B 3JIEKTPOCTATUYECKOM rnoJe. JusnexkTpruyeckas
IIPOHUIIAEMOCTH BELIECTBA.



Konpencatop. DneKTpOEMKOCTb KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cOeqUHEHHE KOHAEHCATOPOB. [lociaeaoBaTenpHOE COETMHEHUE
KOH/JICHCATOPOB.

DHEpPrus 3apsSKEHHOT0 KOHIEHCATOPA.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckne ycTporcTBa M TEXHOJOTHYECKHE MPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONnprOOpOB,
KOHJIeHCaTOphbl, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO U MPHUHIUI IEVUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IACTHUH.

Mogens anektpocratuueckoro reneparopa (Ban ne ['paada). IlpoBoanuku

B DJIEKTPUUYECKOM IIOJIE.

DneKTpocTaThdecKas 3amuTa.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IIOCTOSIHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUJIOLIAN
IJIACTUH, PACCTOSHUS MEXIY HUMU U TUIEKTPUIECKOU IPOHULIAEMOCTH.

DHeprus 31eKTPUUYECKOro MoJis 3apsHKEHHOTO KOHAEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

OueHka cujl B3aUMOICUCTBUS 3aPSAKEHHBIX TEJL.

HaOmronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHUS CBETOAUOMA.

N3ydeHne npoTekanus ToOKa B LENH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAECHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmosnnbwlit IneKmpuuecKuil mox.

Cuia Toka. [TocTossHHBIN TOK.

VY CIlloBUS CyIIECTBOBAaHUS MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTouHuku
toka. Hanpsixenue U u 9J1C &.

3akod OMa JJ1s1 y4acTKa LEeTH.

DIEKTPUYECKOE COTPOTUBJIEHNE. 3ABUCUMOCTh COMPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHbI W IUIOWIAAA TONEPEYHOr0 CEUYCHMS. Y IeJIbHOE
CONPOTHUBJIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHHUKOB.
Pacuér pa3BeTBNEHHBIX dekTpuueckux renei. [Ipasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon Jlxxoyns—Jlenna.



MOIIHOCTh 3JEKTPUYECKOr0 TOKa. TemtoBas MOIIHOCTb, BbLAENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBIIEHUE NCTOUYHHUKA TOKA. 3aKOH OMa I MOJTHOM
(3aMKHYTO#) »dJIeKTpUYecKoM I1enu. MOIIHOCTh HCTOYHHUKA ToKa. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B 11enu NOCTOSSHHOTO TOKa.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK IEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne cuiibl TOKa U HANPSHKEHUSL.

HccnenoBanye 3aBUCMMOCTH CHIIBI TOKA OT HANPSKEHUS I pE3UCTOPa,
JaMIIbl HAKAJIUBAHUS U CBETOJUO/IA.

3aBUCUMOCTh CONPOTHUBIICHHS LIMJIMHIPUYECKUX MTPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUsI U MaTepuaa.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS IIPH ITOCTOSIHHOM
HaIPSHKCHUM.

[Ipssmoe n3mepenne J/]C. KopoTkoe 3amMbpIKaHHE TAIbBAHUYECKOTO DJIIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrnocoObl coequHeHns1 UCTOYHUKOB ToKa, DJ[C Oarapeil.

HccnenoBanye pasHOCTH MTOTEHIMAIOB MEKY ITOJIOCAMHA HCTOYHUKA TOKAOT
CWJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepeHne ynenbHOTro COPOTUBIICHUS TPOBOIHUKOB.

HccnenoBaHnve 3aBUCHUMOCTH CWJIBI TOKAa OT HANpPsDKEHWS JUIS  JIAMIIBI
HaKaJIMBaHUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenune DJIC 1 BHyTpEHHET0 COMTPOTUBJIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ]C raJbBaHUYECKOTO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEKY MOJTOCAMUA UCTOYHUKA TOKAOT
CWJIbI TOKa B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHUKA TOKA OT CHUJIbI

TOKaA.

Tema 3. Toku 6 paziuunulx cpeoax.

OnekTpuyeckas MPOBOAUMOCTh  Pa3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IIPOBOJMMOCTh TBEPIBIX METAIOB. 3aBUCHMOCTH COINPOTHUBIICHHS METAJIOB OT
Temnepatypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX IMYYKOB.
[TomynpoBOJHUKH. CobOcTBeHHas u npuMecHas POBOJIUMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.



DNEKTPUYECKUIA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALMA.
Onexrtposn3. 3akoHbl Dapazes 1 MIEKTPOIU3a.

Onexkrpuyecknuidi TOK B raszax. CaMOCTOSTENBHBII W HECAaMOCTOATEJIBbHBIN
paspsan. Paznuyneie TUIIBI CAaMOCTOSTENBHOTO pa3pana. Mosnus. [lnazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TIa30pa3psiIiHbIE
JaMIIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYNPOBOJAHUKOBBIE NPHOOPHI: U0,
TPaH3UCTOP, (POTOIMO/, CBETOINOI, TAlIbBAHUKA, PAPUHUPOBAHIE ME/H, BHIIJIABKA
QIFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

3akonsl 3nekTponn3a dapanes.

HckpoBoil pa3psit ¥ IpOBOAUMOCTb BO3AYXa.

CpaBHEHHE TPOBOAMMOCTH METAJIJIOB U NIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSISI IPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoi, NPaKmuKym.

Habmroienue anexTponusa.

N3mepenue 3apsia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  COIIPOTHUBIIEHHST — TEPMOpPE3UCTOpa  OT
TEMIIepaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XAPAaKTEPUCTUKH THOAA.

Pu3nyecKuil NPAKTHKYM.

Crioco6b! n3MepeHust GU3NUECKUX BEJIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIXU
U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATYMKOBBIX CHCTEM.
AOCOJIOTHBIE M1 OTHOCHUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTPEITHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHUHM, MCCIEIOBaHWW  3aBUCHUMOCTEH
bu3MYeCKUX BEJMYMH, TMPOBEPKA NPEIJOKEHHBIX TUIMOTE3 (BBIOOp W3 pabor,
OIKCAaHHBIX B TEMATUYECKUX pa3jenax « Y YeHHUECKU SKCIIEpUMEHT, J1abOpaTOpHbIE
paboThI, IPAKTUKYM» ).

MesknpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢pusuku yriayoiaéaHoro yposHs B 10 kiacce ocyiiecTBisieTcs
C YYETOM COJEP)KATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamMHM MaTEeMaTUKH,
OHOJIOTMHU, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Mesicnpeomemmusie nonamua, C6A3AHHbIE C U3YUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: ABJICHNUE, HAYYHBIA (PAKT, TUIIOTE3a, (PU3NUYECcKas BEIMYMHA, 3aKOH,

Teopus, HAOJIOJIEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.
Mamemamuka: peuieHUEe CUCTEMbl ypaBHEeHHU. JluHelHas dyHKIMS,
napa6ona, runepOona, ux rpaduku U cBoicTBa. TpuroHomerpuiyeckue (QyHKIIHMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO.



BekTopsl 1 uX MPOEKIMHU Ha OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonozusa: mexanndeckoe JBIKEHUE B KUBOH mpupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
3JIEKTPO3HEPTUH, IOBEPXHOCTHOE HATSKEHHE U KalWUIIPHbIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, IOJIy4eHHE HAHOMATEpUaJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, KUAKOCTEH U Ta30B, KUIKUE KPUCTAJIIbI, SJIEKTPUUYECKHE CBOICTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAss  JUCCOLMAIMs, TallbBaHUKA,  AJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpua: BnaxxHOCTb BO31lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBWKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YUY€T CYyXOTr0 U )KUJIKOTO TPEHUS B TEXHUKE, CTATHYECKHE KOHCTPYKIMU (KPOHIITEIH,
peméTyarble KOHCTPYKLHMH), HCIOJB30BAaHUE 3aKOHOB COXPAHECHHUS MEXAHHMKU B
TEXHUKE (TMPOCKOI, BOJOMET U JApYrue), ABUTATEIb BHYTPEHHEIO CrOpaHMs,
napoBasi TypOrHa, OBITOBOM XOJOJIUIbHUK, KOHIAULIMOHEDP, TEXHOJIOTUN TOTYYEHUS
COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YHWCJIE HAHOMATEpUaJOB, U HAHOTEXHOJOTHH,
IIEKTPOCTATUYECKAsT 3allUTa, 3a3€MIICHHE JJIEKTPONPUOOPOB, Tra3opa3psaHbIe
JamIbl, TOJTYIIPOBOJHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KJIACC
Pasznen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3auMonencTBre MOCTOSHHBIX MAarHUTOB M IPOBOAHUKOB C TOKOM. MarHutHoe
noje. BeKTop MarHuTHOM UHAYKUUU. [[pUHIUIT Cyneprno3uuy MarHUTHBIX MOJIEH.
JIvHMY MarHUTHOW UHAYKIHH.

MarauTHoe 1ose MpOBOAHUKA C TOKOM (IIPSIMOTO TPOBOJHUKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HalpaBICHUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U MOJ1yJIb. [[BUkKEHNE 3aps>KEHHOW YaCTULIBIB
OJIHOPOJHOM MarHuTHOM IoJjie. PaGoTa cuisl Jlopenna.

MaruauTHoe nose B Beuectse. DeppoMarHeTuku, napa- u JMaMarHeTUKHU.

TexHndyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE TPOLIECCHI: IMPUMEHECHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATEh SIKOOHM, YCKOPUTEHN JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa  nuHMM  WHAYKIUMM ~ MarHUTHOTO  MOJS  IOJIOCOBOIO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa 1MHUI MarHUTHON MHAYKUWH OIS JJIMHHOTO NPSIMOTO IPOBOIHUKAU
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.



Cuna Amnepa.

Henctue cuibl JIopeHIa Ha KOHBI SJIEKTPOJIUTA.

HaOmronenne nBuKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpunIUn JICUCTBUS 3JIEKTPOUZMEPUTEIIHLHOTO npudopa
MarHUTORJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBaHrne MarHUTHOTO T10JISI HOCTOSSHHBIX MAarHUTOB.

HccnenoBanre CBONCTB (peppOMArHETHKOB.

HccnenoBanue ACHCTBUSA MOCTOSIHHOIO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. InekmpomazHumHas UHOYKUUAL.

SIBneHne 3JEKTpOMarHUTHOW HMHAYKOMHU. [loTOK BekTOpa MarHUTHOU
uHayknuu. OJ[C uHAaykiuu. 3akoH OHJIEKTPOMAarHUTHOM WHAyKIuU Dapajnes.
Buxpesoe snmektpuueckoe none. Toku Pyko.

OJIC nHAYKIMY B IPOBOIHUKE, IBUKYILIEMCS B OJHOPOJHOM MarHuTHOM IOJIE.

IIpaBuno Jlenna.

NunykTtuBHOCTh. KaTyllika HMHAYKTMBHOCTHM B LEMNU IOCTOSHHOTO TOKA.
Ssnenne camonHaykuuu. JJC caMOMHIYKIHH.

DHeprus MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yYCTPOHMCTBA U TEXHOJOTHUYECKHUE MPOLECCHl: WHIYKIIHMOHHAS
1€4b, COJICHOU], 3aIUTA OT JIEKTPU3ALMHU TEJI MPU ABHKEHUU B MArHUTHOM TIOJIE
3emun.

Hemoncmpauuu.

HaOmronenue siBjeHUs 2J1€KTPOMArHUTHOM UHTYKIIUH.

UccnenoBanne 3aBucumoct JDJ[C HMHAYKIMH OT CKOPOCTH H3MEHEHUS
MarHMTHOTO MOTOKA.

ITpasuio Jlenua.
[Tamenrie MaruuTa B aJIIOMUHUEBOMN (MeIHOM) TpyOe.
SIBneHne CaMOMHTYKITUH.
Uccnenosanue 3aBucumoctd DJIC caMOMHAYKIMHU OT CKOPOCTH H3MEHEHHS

CHJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaot, nPAKMUKYM.
HccnenoBanue sIBICHUS DJIEKTPOMArHUTHON WHAYKIIHH.
Omnpenenenre MHAYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.
HccnenoBanue sSBIEHUS CAMOUHTYKITUH.
COopka MOJEeIH 3JEKTPOMArHUTHOI'O TE€HEPaTopa.
Pasnen 5. KosieOanusi 1 BOJIHBI.



Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBoOOO HBIE KOJICOAHMS.

["apmonunyeckue kosieOanus. KuHemaTtuueckoe ¥ JUHAMHUYECKOE OIMCAHHE.
DHepreTuyecKkoe onucaHue (3aKOH COXPaHEHUsI MEXaHMYEeCKOW sHepruu). BeiBojg
JWHAMUYECKOTO OMUCAHUS TapMOHUYECKUX KOJICOAHMI U3 UX SHEPreTUUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amrutyaa u ¢asza konebanuil. CBS3b aMIUTUTYIbl KOJICOAHW HCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[lepmon m wuacrtora koneOanmii. [lepmom MambiX CBOOOIHBIX KoJieOaHUH
MaTeMaTU4ecKoro MasTHuKa. Ilepuom CBOOOAHBIX KOJEOAHUN TIPYKUHHOTO
MasiTHUKA.

[Tonarue o 3aTyxarmonmx koiedaHusix. BeiHyxaeHHbIE KoieOaHus. Pe3oHaHc.
Pe3onancHass xpuBas. BnusHume 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuueckue ycTpolcTBa M TEXHOJIOTMYECKHUE MPOLECCHl: METPOHOM, YacChl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoJe0aTeILHOTO JBUKECHHUS.

Habnronenne He3aBUCUMOCTH TEpUOJIa MaJIbIX KOJeOaHuii Tpy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyXaromuyx KojaeOaHuii 1 3aBUCUMOCTH TIeproia CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUSI.

HccnenoBanre kojieOaHUMN Tpy3a Ha MACCHUBHOM TMpPYKHHE C ILENbIO
dbopmupoBaHUs MPEACTABICHUIN 00 HI€aTbHON MO MPY>KMHHOTO MasITHUKA.

3aK0oH COXpaHEHUS SHEPTUH NPHU KoJieOaHUsIX Tpy3a Ha npyxuHe.MccienoBanue

BBIHY’KJICHHBIX KOJI€OaHUM.

HaGmronenue pe3onanca.

Yuenuueckuii s3xcnepumenm, nadopamopusie padomasl, npaKmMuKym.

N3mepenne mepruoaa CBOOOTHBIX KOJEOAHUN HUTSHOTO W TPYKHHHOTO
MasITHUKOB.

N3y4yenune 3akOHOB ABUKEHUS TeJla B X0/ KOJieOaHUii Ha YIIPYTroM T0JIBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpa3zoBaHue SHEPTHH B MPYKHHHOM MasITHUKE.

HccnenoBanre yObIBaHHS aMIUTATYABI 3aTyXarOIIMX KOJICOaHUH.

HccnenoBanre BIHYXICHHBIX KOJICOAHUH.

Tema 2. InekmpomazHumHble KoaeOaAHUA.

Konebarenbubiii  koHTyp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeabHOM KosiebaTerbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsi/a
KOHJIEHCATOpa C aMIUTHTYIOW CHIIBI TOKA B KOJIe0aTeThHOM KOHTYPE.

3aK0H COXpaHEHHSI SHEPTHH B UCATHHOM KOJIeOATEIIbHOM KOHTYpE.



3aTyxaroniue AIEKTPOMArHUTHbBIC KoJIeOaHmsl. BrinykieHHbIE
AJIEKTPOMArHUTHbBIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIUTYJIHOE U
JCHCTByIONEE 3HAYCHHE CHJIbI TOKa W HAMpsDKEHUA MPH pa3nuyHou  (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHMU.

CHHyCOMJAIbHBI TNEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCAaTOp M KaTyIIKa
WHIYKTUBHOCTH B LENU CHHYCOMJAIBHOIO MEPEMEHHOr0 TOKa. Pe30HAHC TOKOB.
Pe3onanc HanpsKeHUN.

WneanpHplii Tpancpopmatop. IlpomsBoacTtBo, mnepenada u mnoTpebieHHe
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU.

TexHUYecKue YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: ANEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepe1ay.

Jlemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTB 4aCTOThI CBOOOIHBIX KOJIE€OAHUI OT MHIYKTUBHOCTHU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMArHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopesnp 3JIeKTpPOMarHuTHOTO TeHEepaTopa.

BbIHYXI€HHbIE CUHYCOUJAIbHbIE KOJIEOAHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIEMH MEPEMEHHOIO
TOKA.

Pe3oHaHnc mpu 1OCIENOBAaTENbHOM COECAWHEHUU PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VYceTpoiicTBO U MPUHIKIL AeHCTBUS TpaHCchopMaTopa.

Monens TUHUM AIEKTPOIIepEIaUu.

Yuenuueckuii 3xcnepumenm, nabopamopmsie pabomasl, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre nepeMeHHOTO TOKA Yepe3 MOCIeA0BATEIbHO COSTMHEHHBIC
KOHJICHCATOP, KaTYIIKy B PE3UCTOP.

Hab6nroaeHue 3J1eKTpOMarHiTHOT'O Pe30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbBLE 6OTHbL.

MexaHnudeckue BOJHBI, YCIOBUSA HUX pacmnpocTpanenus. llomepedynsie u
MPOJIOJIbHBIE BOJIHEL. [lepmon, CKOpOCTh paclpoOCTpaHEHUS W JIJTMHA BOJIHBI.
CBoiicTBAa MEXaHMYECKHUX BOJIH: OTpaX€HHUE, TNpEeJIOMIICHHE, WHTEepPEpEHIUs U
nudpaxims.

3Byk. CKOpocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.



[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOILIEU CPEIBI.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CJIIOBUS M3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnast opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:  OTPa)X€HUE,  NPEIOMIICHHUE,
noJisipu3anus, HHTephepeHnns u Juppaxius.

[[Ixana >ME€KTPOMArHUTHBIX BOJH. [IprMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI PAAUOCBA3H U TENEBUACHUSA. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpepl.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap, paauonpueéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-nieus,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpauuu.

OO0pazoBaHue ¥ pacIpOCTPaHEHHUE MOMEPEUHBIX U TTPOIOJILHBIX BOJIH.

KoneOmromieecs Te€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTE JJIMHBI BOJHEI OT YacTOTHI KoyicOanuii. HaOmonenue

OTpaXEHUS U TPEJIOMJICHUS MEXaHU4eCKuX BoJH. Habmonenue

uHTephEepeHINH U TUdPAKIIUA MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa yIBTPA3BYKa U €70 IPUMEHEHHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYIOM U
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB  DJIEKTPOMArHWTHBIX — BOJIH: OTpakEHHUE,
npeoMIIeHUE, oyisipu3anusi, Audpakius, tHTephepeHIus.

Oo6HapyxeHue nHPaKpacHOTo U YIbTPadUOIETOBOTO U3ITYUEHHUM.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3ydeHne napameTpoB 3BYKOBOM BOJIHBI.

N3yueHne pacipocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHeiHOE paclpoCTpaHEHUE CBETA B OJHOPOAHOMN cpene. Jlyu csera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3o00pakeHUl B
II0CKOM 3epkane. Cpepruueckue 3epkaia.

[Tpenomiienne cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBINA MOKa3aTeNb
npenaomiieHus. OTHOCHUTENBHBIN NOKa3aTenb npeaomiaeHus. [[ocTosIHCTBO 4acToThI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IIPH MEPEXO0JIE MOHOXPOMATHUECKOTO CBETAYEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xon myueit B mpusme. ucnepcusi cBera. CloXKHBIN cocTaB Oenoro cBera.

I{BeT.

[lonHoe BHyTpeHHee oTpakeHMe. IIpenenbHbI yrojl IOJHOIO BHYTPEHHEIO



OTPAKECHUSL.

Cobuparoniyie 1 paccerBaroiye JuH3bl. ToOHKas JnH3a. POKYCHOEPACCTOSTHUE
U ONTHYECKas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOI'O PacCTOSIHUS TOHKOU
cepryeckoil TMH3BI OT €€ TEOMETPUH U OTHOCUTEIBHOTO MOKA3aTeNs MPEIOMIICHHUS.

@opmyJiia TOHKOW JUH3BL. Y BEJIMYCHHE, 1aBAEMOE JTUH30M.

X0 dy4a, MPOLIEALIETO JWH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
onTudecko ocu. IlocTpoeHue wu300pakKeHUH TOUKM M OTpe3ka IMPsSMOU B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopkl. Paspemaromas cnocoOHOCTh. ['71a3 kKak onTHYecKas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIe ICTOUHUKU. Y CIIOBUS
HAOJIOICHUS] MAaKCUMYMOB 1 MUHUMYMOB B UHTEpP(EPEHIIMOHHOMKAPTHUHE OT JABYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMephI kitaccuuecknx UHTepHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. udpakimonHas pemeTka. Y clioBUe HaOIIOICHUS ITaBHBIX
MaKCUMYMOB TMpU TaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha AU(PPAKLIUOHHYIO
PELIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, (oroanmapar, MUKPOCKON, MPOCKIMOHHBIM amnmapar, HTPOCBETIIEHUE
OINTHUKH, BOJIOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue nperoMiIeHus CBETa.

Hab6nrogenune noaHoro BHYTpEHHET0 OTpaxkeHusi. Mojieib CBETOBO/IA.

HccnenoBanue X0/1a CBETOBBIX IYYKOB Yepe3 MIOCKONapaIIeNbHYIO MIIACTUHY
U TIPU3MY.

HccnenoBanre CBOMCTB M300paKEHUI B JIMH3AX.

Monenu MUKpOCKOTIa, TEJIECKOTIIA.

HaOmronenne uHTepdepeHiuu cperta.

Hab6nroneHnue 11BeTOB TOHKHUX TUIEHOK.

Hab6mronenue nudpaxiuu ceera.

N3yyenue nudppakiinoOHHON perETKY.

HaOmronenne nudpakiinoHHOTO CIIeKTpa.

HaOmronenue nucnepcuu cBera.

Hab6nronenue nomnsipuszaiuu cBeTa.

[IpumeHeHue noasipouIoB AJid U3YUYEHUS MEXAHUUYECKUX HAIpPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, PAKMUKYM.

N3mepeHue nokazaresns npesioMIICHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSHUS OT BeliecTBa (Ha



pUMeEpe KUJIKUX JTUH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonyyenue n300pakeHusi B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHHe TENTECKONMUYECKUX CUCTEM.

Hab6monenue audpaxuuu, naTephepeHIing 1 noysipuzanuu ceera. Mzyuenue

MOJISIPU3ALAU CBETA, OTPAXKEHHOTO OT OBEPXHOCTH IUAJIEKTpUKa. M3yueHnne

uHTep(EepeHITNH Ta3epHOro U3TyYeHHUs Ha IBYX IICIIAX.

HabGnronenue nucrnepcu.

HabGmronenue u uccienoBanue TMPpakmOHHOTO CIIEKTpa.

N3Mepenue IMHbI CBETOBOW BOJIHBI.

[ToryueHue crnekTpa M3My4YeHUs CBETOAMOJA IPU MOMOUIM TU(PaKIUOHHON
PELIETKMU.

Pa3nen 6. OcHOBBI cIeMAIbHOM TEOPUH OTHOCUTEIBHOCTH.

['pasuIBl NPUMEHNMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl crienuanbHON
TEOPUU OTHOCUTEIBHOCTHU.

[IpoctpancTBeHHO-BpeMeHHOi untepsai. [IpeobpazoBanus Jlopenna.Ycnosue
NPUYUHHOCTUA. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU H
COKpAIECHUE JITNHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YACTHULIBI.

CBs13p Macchl ¢ HEPTHEN M UMITYJIBCOM PEJSITUBUCTCKOM YacCTHUIbl. DHEPrUs
MTOKOS.

TexHUYecKue yCTpOMCTBA U TEXHOJOTUYECKHE IMPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YaCTHLI.

YyeHndyeckuii 3KCIIEpUMEHT, JIA00paTOPHbBIE pA0OTHI, TPAKTUKYM.

OnpeneneHue UMIYyJIbCa W JHEPIUM  PEISATUBUCTCKUX 4acTll (IO
¢doTtorpadusiM TPEKOB 3aps>KEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckynapno-601noeoii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3TydeHHE (M3TydeHHE aOCOTIOTHO YEPHOTO Tena).
3akoH cMenennst Buna. ['mnotesa [nanka o KBaHTax.

®DOTOHBI. DHEPrusi U UMIYJIbC (OTOHA.

dotoaddext. Onwitel A. I'. CtoneroBa. 3akoHsl portorddekra. YpaBHeHUE
Outamreitna s hotodddexra. «Kpacnas rpanuiay gorodrddekra.

JlaBnenue cBeTa (B YaCTHOCTH, JABJICHUE CBETA Ha a0COJIFOTHO MOTJIOIIAOIILYIO
1 a0COJIIOTHO OTpaxarolyto nosepxHocts). OnbiTel I1. H. Jlebenena.

BosHoBBIE cBOMicTBA yacTul. Bosubl ae bpois. /nvuHa BosHbl ae bpouns n
pa3Mephbl 00JIaCTH JIOKAJTM3ALMH JBKYIIENCs YacTULbL. KopmycKyaspHO- BOJIHOBOM
nyanusMm. Judpakius 31eKTpOHOB Ha KpUCTalIax.

Cneunduka msmepenuidt B Mukpomupe. COOTHOUIEHUSI HeonpeneaEéHHOCTeN



['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIEKTPOMETP,
dotorneMeHT, (QOTOAATYMK, TYHHEIbHBIH MHUKPOCKOI, COJHEYHas Oartapes,
CBETOAMOL.

Hemoncmpauyuu.

®o1o3¢h(DHeKT Ha yCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

HccnenoBanue 3aKk0oHOB BHEHTHETo GpoTodaddexTa.

HccnenoBanve  3aBUCHMMOCTH  CONPOTHUBIICHUS — ITOJYNPOBOJHHUKOB — OT
OCBEIIEHHOCTH.

Ceeroauo.

Conneunas O6arapest.

Yuenuueckuit sxcnepumenm, navopamopuvie pabomaol, nPaKmuKym.

Hccnenosanue poropesucropa.

N3mepenune nocrossHHOM Ilnanka Ha ocHOBe uccienoBaHus GoTodPdexra.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJAUOJ OT HANPSIKEHHUS.

Tema 2. @usuka amoma.

OneITEl 1O HCCIEAOBAaHUIO CTpoeHUs aroMa. [lmaHerapHas Mojenb aToma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u noryomieHrne GOTOHOB IpU MEPEXOE aTOMAC
OJIHOTO YPOBHS 3HEPIHH HA IPYTOil.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CrnioHTaHHOE W BRIHYKJICHHOE U3 TyueHue cBeta. Jlazep.

TexHn4eckue yCTpouCTBa U TEXHOJIOTHUYECKUE MPOLIECCHI: CIIEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabOmronenne mMHeNYaThIX CIIEKTPOB.

YCTpOUCTBO M AEUCTBUE CUETUNKA NOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuii s3xcnepumenm, nabopamopusie padomot, nPAKMUKYM.

Hab6nronenune nuHedyaToro CreKTpa.

HccnenoBanre cnekTpa pa3pekeHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocTossHHOW Punbepra.

Tema 3. Duzuka amomHoz20 A0pa u I1eMEHMAPHBIX YACMULY,.

Hyxnonnas monens simpa ['eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe
yucIio saapa. M3oronsr.

PannoaktuBHOCTh. Anbda-pacnaj. DJIEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacnaj. ['amma-usiyyeHue.

3aKOH paJMOaKTUBHOIO pacrnajga. PaamoakTWBHBIE H30TONBI B IMPHUPOJE.
CBOIICTBa MOHU3HUPYIOIIETO HU3JIy4eHUs. BiusHHE pagrOaKTUBHOCTH Ha >KUBBIE



opranusmbl. EctecTBeHHbIN (hOH uznmydenus. JlozumeTpus.

OHeprus CBSA3HM HYKJIOHOB B sAjpe. SnepHsie cuibl. JledekT Macchl siapa.

SAnepubie peakuuu. Jlenenue u cuHTes siaep. Anepusie peakropsl. [Ipodiiembl
YIOPABIISIEMOr0 TEPMOSAEPHOIO CHUHTE3a. OJKOJOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonel  peructpauMd M MCCJIEAOBAHUA  AJIEMEHTAPHBIX  YAaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJICUCTBUSA. baprOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHON Moienu. KBapK-TJIFOOHHAs MOJIENb aAPOHOB.

®usuka 3a npeaenamu CrangapTHONW Mojenu. TémHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO (priznyeckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoUCTBa U TEXHOJIOTMUYECKHUE IPOLECCHI: T03UMETP, KaMmepa
Buiibcona, siaepHbIi peakTop, TEPMOSIIEPHBIN peakTop, aToMHasi 60M0a, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanue panoakTUBHOTO (hOHA C UCTIOIb30BAaHUEM JO3UMETPA.

N3yuyenue nornouieHus 0eTa-4acTull ATFOMUHUEM.

Pa3jen 8. JiieMeHTHI ACTPOHOMMU U ACTPOPU3UKH.

Otansl pa3BUTHs aCTpOHOMHH. [IpHKIagHOE M MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (U3UKH JiT OOBSCHEHUS TIPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonpl acTpoHOMHUYECKHUX HCcaeqoBaHUNA. (COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAANOTETIECKOIbI, BHEATMOC(HEpHAs aCTPOHOMMUSI.

Bun 3Bé3mHoro Heba. CosBes3nusi, sSipKHe 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Counnue. Conmaeunasi akTUBHOCTh. MIcTouHuk sHepruun CoJiHia v 3BE31.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH. J[Marpamma «CHEeKTPaJIbHBIN KJlacC —
CBETHUMOCTBY». 3BE3JIbI TJIABHOM MOCJEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3J TJIABHOW MOCJIENOBATEIBHOCTH. BHYyTpeHHEe CTpOoeHue
3BE37. COBpPEMEHHBIE TPEJICTABICHUS O MPOUCXOXKICHUM W dBosirounu CoJiHIa U
3BE3]1. DTanbl )KU3HU 3BE3]I.

Mineunsiii [yt — nama ['amaktuka. [lonoxxkenue m nBuwxenne ConHIA B
INanaktuke. Tunel raakTuk. PaguoramakTuky U KBasapbl. UEpHBIE ABIPBI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PeIMKTOBOE U3TTyYEHUE.

MacirabHast cTpyktypa Bceenennoi. MeTaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.



Yuenuueckue naoniooenus.

HaGmronenust 3BE3qHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BaHUEM
KOMITBIOTEPHBIX MTPUIIOKEHUH JIJIs1 ONIPEIETEHUS MOJ0KEHHSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/11s1 CEBEpHOT0 MOJIyIIApUs U SIPKUE 3BE3BI.

HabGnronenus B Tesieckor JIyHbl, INTAHET, TYMAHHOCTEN U 3BE3THBIX CKOTUICHH.

Pu3nyecKuil NPAKTHKYM.

Crioco0b! n3MepeHust (PU3MUECKUX BEJIMYMH C MCIIOIb30BAaHUEM aHAJIOTOBBIXU
IU(POBBIX U3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCUTENBHBIE MOTPEHTHOCTH M3MEpPEHUN (HU3MUECKUX BEITUYMH.
OneHka rpaHul] HOTrPEeIIHOCTEN.

IIpoBeneHrE  KOCBEHHBIX  HM3MEPEHUN, MCCIEAOBAaHUN  3aBUCHUMOCTEU
¢u3nyecKuX BEJIMYHMH, IMPOBEpKAa MPEIJIOKEHHBIX TUIOTE3 (BBIOOP M3 padorT,
ONKMCAHHBIX B TEMATUUYECKUX PA3AeNax « Y YUeHUUYECKUI SKCIIEPUMEHT, JJA0OpaTOPHbIE
paboThl, MPAKTUKYM).

Oo6o01maromiee NOBTOPEHHE.

O0o0011eHNEe U CUCTEMATU3allMsl COAEpKaHUS Pa3AesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpPMOJAUHAMUKA», « DIEKTpoAuHaAMUKay, «Kosebanus u
BOJIHBI», « OCHOBBI CIIELIMATILHOM TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas pusnkay,
«IIEMEHTBI aCTPOHOMHH U aCTPO(PUZUKI.

Pons ¢u3uku W acTpOHOMHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMATILHOM U 3TUYECKON cdhepax AesTeTbHOCTU YEJIOBEKa, POJb U MECTO (PUBUKUU
aCTPOHOMHHM B COBPEMEHHOW HAyYHOW KapTHUHE MHpA, 3HAYECHHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIONIEH, 00BICHUTEIHHOM U TPOTHOCTHYECKON (PYHKIINI (pu3nuecKkon
TEOpHH, POJIb (PU3UUECKOIN TeOprH B (POPMHUPOBAHUU MIPEACTABICHHUM O (PU3NUECKON
KapTUHE MHUpa, MECTO (PU3MYECKON KapTHHBI MUpa B OOLIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUNA O MPUPOJIE.

MesknpeaMeTHbIe CBS3H.

N3yuenue kypca ¢pusuku yrinyonéaHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C YYETOM COJEP)KATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamMH MaTEMaTUKH,
OMONOTHH, XUMUH, Teorpa(riil U TEXHOJIOTHH.

Mesicnpeomemmusie noHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHBIA (pakT, ruUmoresa, (Qu3anuyeckas BEIUYHMHA, 3aKOH,
Teopusi, HaONIOICHUE, DOSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTEIbHBIE MPUOOPHI, IKU(PPOBast Ta00paTOPHUs.

Mamemamuxka: peuieHUEe CHCTEMbl YpaBHEHHMH. TpPUrOHOMETpUYECKHE
(GyHKUMU: CHUHYC, KOCUHYC, TAHIT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. BEKTOpbI M MX NMPOEKIHH HA OCU KOOPJHUHAT, CIIOKEHHUE BEKTOPOB.
[TpousBogubie saemMeHTapHbIX (GyHKIUA. [lpu3Haku momodus TPEyroJbHUKOB,
oTpeseNieHNe IOMAAH MIOCKUX (QUTYp U 00bEMa Tell.

Buonozua:. »nextpuueckue SBIEHUS B JKMBOW MpHpPOAE, KojeOaTeNbHbIE



JIBW)KCHUS B OJKUBOM TIPUPOJEC, DSKOJOTMYCCKHUE PHUCKHA TPH TPOM3BOJCTBE
9JICKTPOIHEPTHUH,  JJICKTPOMArHHTHOC  3arps3HEHUE  OKPYXKAloMmeH  Cpelbl,
yIIbTPa3ByKOBAs TMAarHOCTUKA B MEIUITUHE, ONITHYSCKUE SIBIICHUS B )KUBOH MPUPOJIC.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KpUCTAJUIMYECKAs CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUs KPUCTALIMUECKON PEMIETKH, CICKTPAIbHBIN aHAIN3.

TI'eozpaghus’ marauTHBIC TIOTIOCA 3EMIIH, 3aJIC)KH MATHUTHBIX PYA,POTOCHEMKA
3eMHOM MTOBEPXHOCTH, ceiicmorpad.

Texnonozus. TpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JCKTPOMArHHWTOB,
9JICKTPOJIBHTATENIb SIKOOM, TeHepaTop NEPEMEHHOrO0 TOKA, WHAYKIIMOHHAS IIeYb,
JMHUAW DJIEKTpOIepead, AJIeKTPOJBUTaTENb, Pajgap, PaJIuONPHUEMHUK, TEICBHU30D,
aHTeHHa, tenedon, CBYU-nieus, ynpTpa3BykoBas JMArHOCTHKA B TEXHUKE,

IPOEKLMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEUHasl Oarapesi, CIyTHUKOBBIE
IMPUEMHHKH, SJIEPHAst SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE Pe3yJbTAThI OCBOCHUS YueOHOTO nipeameTra « Du3nkay T0IKHBI
OTpaXaThb T'OTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITA W OMbITA ACSITEIBHOCTU B MPOLIECCE Pealr3allii OCHOBHBIX HalpaBJICHUN
BOCIUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCIIMTAHUSA:
e CPOPMUPOBAHHOCTH TPAKTAHCKOMN TO3UITUU 00YHAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTRA;
e IPUHATHE  TPAJAUIIMOHHBIX  OOIICUEIIOBEUCCKUX T'YMAHHUCTHYECKUX U
JIEMOKPAaTUYECKUX [IEHHOCTEM;
¢ TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKTAHCKOTO
oOIecTBa, yd4acTBOBaTh B CaMOYIpPABJICHHWH B  00pa3oBaTelbHOMN
OpraHu3allvu;
e YMEHHUE B3aUMOJICHCTBOBATh C COITMATLHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;
e TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOM €SI TENLHOCTH.
NATPUOTHYECKOT0 BOCITUTAHMS:
e COPMUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON IEHTUYHOCTHU,TATPUOTU3MA;



¢ [ICHHOCTHOE OTHOLIEHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JTOCTHKECHHIM
POCCUNCKUX YUEHBIX B 001acTH (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
« c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOIO IIOBEICHUS;
* CIIOCOOHOCTh OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YUCJIE B JEATEIIBHOCTU YYEHOI0;
* OCO3HAHME JIMYHOI0 BKJa/J1a B IOCTPOEHHE YCTOMUMBOTO OYAyILIEro.
ICTETHYECKOI0 BOCIIUTAHUSA:
* 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl ICTETUKY HAy4HOT'O TBOPYECTBA,
IpUCyIIero (pU3nueckor HayKe.
TPYAOBOI'0 BOCIIMTAHUA:

e UHTEpEC K pas3nu4HbIM chepaM mpodecCHOHANBbHON NeSITeNIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOHN, yMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynyiied mpodeccu U peann30BbIBATH COOCTBEHHBIE >KM3HEHHBIC
TUTaHbL;

¢ TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TPOTSXKEHUU BCEH JKU3HMU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e C)OPMUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYPhI, OCO3HAHHUE TJIOOATBHOTO
XapakTepa KOJIOTUYECKUX MPOoOIeMm;

e IUVIJAHUPOBAHUE U OCYIIECTBICHUE ACHUCTBUUA B OKPYXKAIOLIECH Cpele Ha
OCHOBE 3HAHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e PACITUPECHHE OMBITA JCITCIBHOCTH 3KOJOTHMUECKOW HANPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUU 10 (PUBHKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e COOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

¢ OCO3HAHHWE IICHHOCTH HAyYHOH JEATEeILHOCTH, TOTOBHOCTH B TIPOIIECCE
U3y4YCHUST (HU3UKH OCYIICCTBISITH TPOCKTHYIO M HCCICI0BATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATDBI

IHo3HaBare/ibHBbIC YHMBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornyeckue aAeicTBu:
e CAMOCTOATEIBHO  (OPMYIMpPOBAaTE U aKTyaJu3UpoBaThb  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONIPENEIATH LENU AEATEIbHOCTH, 3a1aBaTh NIapaMeTPbl U KPUTEPUHU UX
JOCTUKEHUS,



e BBISBIATH 3aKOHOMEPHOCTM W IPOTUBOpPEUYHsT B  PacCMaTPUBAEMbIX
bu3HYECKUX ABICHUSX;

e pazpabaTpIBaTh IJIAH PELICHUS MPOOJIEMBbl ¢ YIETOM aHAIW3a UMEIOIINXCS
MaTepUaAJIIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

*BHOCUTh KOPPEKTHBBI B  JICATEIIBHOCTb, OLICHMBAaTbh COOTBETCTBHE
PE3yJIBTAaTOB LIEJISAM, OLIECHUBATH PUCKHU NTOCIEACTBUN IEATEIBHOCTH;

e KOOPIIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBUSAX PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBYS;

e Pa3BUBaTh KPEATUBHOE MBILIEHUE IIPU PELLICHUH )KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBarejbCcKue 1eHCTBHA.

e BIIQJICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUAMH U METOJIAMHU
(bu3NYECcKOi HAyKH;

* BJIAJICTh HABBIKAMHU Y4EOHO-UCCIIEA0BATEIbCKON U MPOEKTHOU AESITEIbHOCTUB
o0nacTu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSTEIBLHOMY
MOMCKY METOJIOB PelIeHUs 3a7a9 (PU3MIeCcKOro coep:KaHusl, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MIO3HAHUS;

eBJIQZICTh BUJAMHU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNHU, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHbIX YU€OHBIX
CUTyalusiX, B TOM YHWCJE MPH CO3JaHUH y4eOHBIX MPOEKTOB B 00JAaCTH
busuKy;

* BBISIBJISITh MPUYMHHO-CJIEJICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTAaTh TUINOTE3y €€ pelleHus, HaXOAUTb apryMEeHTbl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUHM, 3a/1aBaTh MapaMmeTpbl U KpUTEPUU
pelIeHNUS;

e AHATTM3UPOBATh TMOJIyYCHHbIE B XOJAE pEHICHHS 3aJauyd  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

eCTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JESITEIIbHOCTH, B TOM YHUCJIE TIPU U3YICHUH (PU3UKH;

e TaBaTh OI[EHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;,

eyMETh TMEPEHOCUTh 3HAHUS TO (U3UKE B MPAKTHUECKYIO 00JacTh
KHU3HEICSATEIIbHOCTH;

e YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeH;

e BBIJIBUTATh HOBBIE UJIEH, IIPEAJIAraTh OPUTUHAJIbHBIC TIOXObI U PEILICHUS;

e CTaBUTH MPOOTIEMBI U 3a]1a4H, JOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nungopmanueii:

¢ BJIQJICTh HABBIKAMH TOJYYCHHS UHPOPMALUU (PU3HUECKOTO COJEpIKAHHS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh TIOUCK, aHAJIN3,
CHUCTEMAaTH3alMI0 M MHTEPIpPETAli0 HHPOpPMAIMKH pPa3IUIHBIX BUIOB U
dbopm mpeacTaBICHUS;



e OLIEHUBATh IOCTOBEPHOCTh MH(OpMAIIUK;

¢ ICTIONB30BATh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEUIEHUM  KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3aJad C COOJIOZCHHEM TpPeOOBaHUN SPTOHOMHKH,
TEXHUKU O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX U
TUYECKUX HOPM, HOPM UH(OPMAITMOHHON 0€3011aCHOCTH;

e CO3/IaBaTh TEKCTHl (PU3UYECKOTO COAEP)KAHHUA B Pa3NUYHBIX (popmarax c
yu€TOM Ha3HaueHHUd HHQOpPMAIMM | IEJEeBOM ayJuTOpHH, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEJCTABICHUS U BU3YyaTU3AIIUH.

KoMMyHHMKaTHBHBIE YHHBeEpCaIbHbIEe ydeOHbIC 1eiiCTBUA:

e OCYILIECTBJIATH OOIIEHHUE HA YPOKaX (DU3UKU U BO BHE-YPOUHOU JAESATENbHOCTH;

e PaCIlO3HABATh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalldd U  CMST4ath
KOH(JIUKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHANBUAYaJIbHON
paboThI;

 BHIOMpATh TEMATHUKy U METOJbl COBMECTHBIX JEHCTBUI C YYETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJI0TO YJIEHA KOJUIEKTUBA;

e [DUHMMATh LEJIM COBMECTHOM  JI€ATEJIbHOCTH, OpPraHW30BBIBaTh U
KOOPJAMHHUPOBATH JIEMCTBUS 10 €€ TOCTUKEHUIO: COCTABIISITH IIJIaH JEUCTBUH,
pacnpenenaTh poJik ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaThPE3yIbTaThl
COBMECTHOM padoThI;

e OLICHMBATh KaU€CTBO CBOETO BKJIA/1a U KaXJI0T0 YYaCTHUKA KOMaH/bl B 001U
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

elIpe/UIaraTb HOBBIE TPOEKTHI, OLEHUBATH HAEH C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

¢ OCYIIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBepCcaJIbHbIe yUeOHbIe AeiCTBUSA
Camoopranuzamnus:

e CAMOCTOATEIBHO OCYIIECTBIIATh MMO3HABATENIbHYIO JESATENBHOCTh B 00JacTU
(GU3UKKM U aCTPOHOMUH, BBISBISITH MPOOJIEMBI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1a4M;

e CAMOCTOSITEJIBHO COCTaBJIATh IUIAaH PEUICHUS PAacCYETHBIX M KAueCTBEHHBIX
3a]a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTECHUM;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

e PACHIUPSITh PAMKH Y4EOHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHH;

e ICTIATh OCO3HAHHBIM BBHIOOpP, apryMEeHTUpPOBATH €ro, Oparh Ha ce0s



OTBETCTBEHHOCTb 32 PEIICHUE;

e OLICHUBATh IPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO SPYIUIMH B 00JIacTH
($U3MKYM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTE/VIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

eBJIQZICTh ~ HABBIKAMM  [I03HABATEIBHOW  pEQIEKCMM  KaK  OCO3HAHMs
COBEPIIAEMBIX JEUCTBUI U MBICIMUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHUII;

e ICTIOJB30BATh NPUEMBI PEPIEKCUU ISl OLICHKU CUTYyallu, BbIOOpa BEPHOIrO

pelieHus;

e YMETh OIICHMBATh PHUCKH M CBOEBPEMEHHO IPUHMMATh PEUICHUS MO HUX
CHIDKCHUIO;

e IPUHUMATh MOTHBBI M apryMEHTHl JPYTHX IpU aHAJIM3e pPEe3yJIbTaTOB
JIeSITEILHOCTH,

o IPUHUMATH Ce0s, TOHUMAsi CBOM HEAOCTATKH U JOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apPryMEHTHI JIPYyTUX TMpPU aHAIM3€ pPe3yJbTaTOB
NEeATEITbHOCTH;
e IPU3HABAThH CBOE MPABO U MPABO APYTUX HA OUTHOKHU.
B mporecce gocTuKeHUs JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI T10
dbusMKe s YpOBHS CpeAaHero o6iiero oOpa3oBaHUs y OOydYaroIIMXCs

COBEPIICHCTBYETCS HMOIIMOHATBHBIH UHTCILICKT, IPEIoJIararoIui
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHH, BKJTIOYAIOIIECTO CIIOCOOHOCTh IOHUMATh CBOE

IMOLIMOHAJIBHOE COCTOSTHUE, BUAETh HaNpaBiICHUS Pa3BUTUSL COOCTBEHHOMN
AMOIIMOHAIIbHOM c(ephl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOLIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIOCOOHOCTHh AaNalnTUPOBATHCA K
HMOIIMOHAJIBHBIM W3MEHEHHSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEN MOTHMBALIMH, BKIKOYAKOLIEH CTPEMIIEHHE K JOCTHKEHUIO LIETU U
yCcrexy, ONTUMHU3M, MHHMIMATUBHOCTb, YMEHHE JE€MCTBOBaTh, MCXOASA W3
CBOMX BO3MO>KHOCTEH;

e OMITATHH, BKIIIOYAIOLIEH CITOCOOHOCTh TOHUMATh AMOLIMOHAJILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €0 MPU OCYIIECTBICHUU OOILEHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

e COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINUX CIIOCOOHOCTh BBICTPAUBATH OTHOLICHMUS
C JPYTMMH JIIOJbMH, 3a00TUTHCS, MPOSABIATH HMHTEPEC U pa3peliaThb
KOH(JIUKTHI.



[TPEAMETHBIE PE3VYJIbTATEI

K xoniy o0yuenust B 10 kracce npeaMeTHbIC PE3yIbTaThl HA YIUTYOJIEHHOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:

e [IOHUMATh  POJIb  (PUBMKK B  SKOHOMUYECKOM,  TEXHOJOTHYECKOM,
AKOJIOTHYECKOH, COITUATBHOU U ATHIECKOU chepax MesaTeTbHOCTH YeI0BeKa,
PO U MECTO (DM3HKH B COBPEMEHHOW HAay4YHON KapTHMHE MHpa, 3HAYCHHE
OMMUCATEIbHOM, CUCTEMATU3HUPYIOLIEH, 00BSCHUTETHHOM U
MPOTHOCTHYECKOM  (PyHKIUMN  (GU3HUECKOW  TEOpHUHM —  MEXaHWKH,
MOJIEKYJIIPHON (DU3UKU U TEPMOJMHAMHKH, POJIb (PU3MUECKOW TEOpPUHU B
(opMHpPOBAaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

e pa3yinyaTh yCIOBUS MNPUMEHHUMOCTUA MOZENIEeH PU3NYECKUX Ted U MPOLECCOB
(siBIeHMIT): MHEpIHMAIbHAsT CUCTEMa OTcuéra, aOCOJIIOTHO TBEPOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBH)KEHUE, CBOOOJHOE IaJeHHE,
abconoTHO yrpyras aedopmaiusi, aOCOIIOTHO YNPYroe U aOCOJIIOTHO
HEYNpyroe CTOJKHOBEHHS, MOJEIM Tra3a, KUIAKOCTH U  TBEPIOTO
(KpUCTAJLTMYECKOTO) TeNa, UICATbHBIN ra3, TOUEYHBIN 3apsj, OJTHOPOJHOE
IIEKTPUYECKOE TI0JIE;

e pa3uyaTh yCIOBUA (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHUMATh BCEOOIINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OTrpaHUYEHHOCTb HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATH U OOBACHITH MEXAHUYECKHE MTPOLIECCHI U SIBJICHUS, HCIIOJIb3YS
OCHOBHBIE  TIOJIO)KEHUSI M  3aKOHbl MEXaHHUKH (OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBIKEHUS, (OPMYJIbl KUHEMATHKU PABHOYCKOPEHHOTO
NBUKEHUsI, TpeoOpa3zoBanusi [anuies ayis CKOpPOCTHM M TEpeMEeLIeHHUs,
3aKkoHbl HpIOTOHA, MPUHLIUIT OTHOCUTENBHOCTH ["anues, 3aKoH BCEMUPHOTO
TATOTEHMSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOUN SHEPTUH, CBSI3b
paboThI CUJIBI C U3BMEHEHUEM MEXaHWYECKOW dHEPTuH, YCIOBHs pAaBHOBECHUS
TBEPAOroO TE€ja), MPU 3TOM HCHOJIB30BATH MAaTEMAaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBHS TNPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB:
npeobpa3oBaHuii [ 'anumes, BTOporou TpeThero 3akoHoB HpioTOHA, 3aKOHOB
COXpaHEHHUs UMITYJIbca W MEXaHUYECKOM SHEpPruM, 3aKoHa BCEMHUPHOTO
TATOTEHUS;

e AHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble ToNokeHUsT MKT u  3akOHBI MOJIEKYJISIpHOM (QU3HKK U
TEPMOJMHAMHUKUA (CBSI3b  JABJIICHUS HJICAJIBHOTO Ta3a CcoO CpeaHel
KUHETUYECKOW SHEPrued TEIJIOBOrO JIBUKECHUS W KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBS3b TEMIIEpPATypbl BEIIECTBA CO CPEAHEH KUHETUYECKOU
DHEPIruel TEIIOBOrO JBWKEHHUS €r0 YacTHIl, CBSI3b AABJICHUS MIEAJIbHOIO
raza ¢ KOHILEHTPAMEM MOJIEKYJ M €ro TEeMIEpaTypor, YypaBHEHHUE
MenneneeBa—Knanelpona, nepBelii 3aKOH TEPMOJANHAMUKH, 3aKOH



COXpaHEHHUsl PHEPruu B TEIIOBBIX MpPOLIECCax), IPU 3TOM HCIOIb30BAThH
MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHUSANPUMEHUMOCTHU
ypaBHeHUs1 MenneneeBa—Knaneipona;

e AHAJIM3UPOBATH U OOBSICHATH AJIEKTPUUCCKHUE SIBJICHUS, HCTIOIB3YsI OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI  JJEKTPOJAMHAMHUKUA  (3aKOH  COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIUAIBHOCTh
AIEKTPOCTATUYECKOTO MOJISl, NPUHLMI CYNEPIO3ULINAN SICKTPUUECKHUX
MOJIEN, MPU ATOM YKasblBas YCIOBUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKHU BAXKHbIE COOTHOLIEHUS: 3aKOHbI OMa U1 yyacTKa e
Y UL 3aMKHYTOM 3JIEKTPUYECKOM 1ienu, 3akoH J[koyma—JleHa, mpaBuiia
Kupxroda, 3akonsr @apajes 11s1 JIEKTPOIN3a);

¢ ONMUCHIBATh (PU3MUECKHE TPOLECCHl U SIBJICHUS, WCIOJIb3ysl BEJIUYUHBIL:
IIEpEMELIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHJIbI, JaBJICHUE, IOTCHINAIbHAS SHEPrUsl, KHHETUYECKasi SHEPIUs,
MEXaHUuYecKas PHeprusi, paboTa Cuibl, LEHTPOCTPEMUTEIHHOE YyCKOPEHUE,
CUJla TSDKECTH, CHUJa YNOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, YHEPIrHUd
B3aMMOJIEUCTBUA Tella ¢ 3eMJIE BOJIM3H €€ MOBEPXHOCTH, YHEPTUA YIPYTOn
nedopmali Mpy>KUHbI, KOJIWYECTBO TEIIOTHI, a0COJIIOTHAST TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSSI DJHEPrusi UACAIbHOTO
OJIHOATOMHOIO Ta3a, padoTa UJIeaJIbHOTO ra3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJ] maeanmbHOTO TEIUIOBOrO ABUTATEIIS; SJIEKTPUUECKOE MOJIE,
HaNpsHKEHHOCTD AJIEKTPUUYECKOTO TOJIS, HANPSHKEHHOCTH MOJISI TOYEYHOIO
3apsiia WK 3apsHKEHHOTO IIapa B BAKYyME M B JIUAJIEKTPHUKE, MOTEHIMAI
AIEKTPOCTATUYECKOIO I0JIA, PAa3HOCTh IMOTCHIMAIIOB, 3JEKTPOABMKYLIAS
Cujia, cCuja TOKa, HANpsSXKEHHWE, MOITHOCTh TOKA, 3JIEKTPUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBICHME  y4yacTKa  UeNu  C
IOCJICIOBATENBHBIM U MAPAJUICIBbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPIUs
AIEKTPUYECKOTO MOJIsI KOHJAECHCATOPA;

¢ OOBSACHATH OCOOEHHOCTH MPOTEKAHUsI (PU3NUECKUX SIBJICHUN: MEXaHHUECKOE
JIBUKEHHE, TEIJIOBOE JIBMYKEHUE YACTHI] BEIIECTBA, TEIJIOBOEC PABHOBECHE,
OpoyHOBCKO€ ABUXkeHue, mTuddy3usi, icnapeHue, KUMIeHWe W KOHJACHCAIus,
IJABJICHUE W  KPUCTAUIM3AIMsA, HANpaBJICHHOCTh  TEIUIONEpEaayu,
AIEKTPU3ALMUSA TEJ, SKBUIIOTCHIMAJIBHOCTh ITOBEPXHOCTH 3apsSKEHHOTO
MIPOBOIHUKA;

e IPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
JPYTOU C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh  pe3yJabTaThl  IMOJYYEHHOM  3aBUCHMOCTH
bu3znyecKkux BEIMYUH B BUAE T'paUKOB C YUETOM

aOCOJIIOTHBIX MOTPELIHOCTEN M3MEPEHHM, JEIaTh BHIBOJBI 10 pe3yjbTaTaM
VCCIICIOBAHNS;
e IPOBOJUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIMYHMH, IPU 3TOM BBIOUPATh



ONTUMAJIbHBIA ~ METOJ] WU3MEPEHUs, OIeHUBaThb  aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIITHOCTHU MPAMBIX U KOCBEHHBIX U3MEPEHHUI;

e IPOBOJAUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHOW TUIIOTE3bl: ILIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY, aHAJIU3UPOBATH
MOJYYEHHBIE PE3YJIbTAaThl M [I€NIaTh BBIBOJ O CTATyCE MPEIIOKEHHOU
TUIIOTE3bI;

e COOMIOAATH TIpaBUjIa 0E30MaCHOTO TPyAa MpPHU MPOBEICHUH WCCICIOBAHUNA B
paMKax  y4eOHOro  JKCIEpUMEHTa,  MpakTHKymMa W  Y4eOHO-
UCCIIEIOBATENIbCKOM M TNPOEKTHOM JEATEIBbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBLHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYIOBAHUS;

e pEIIaTh PACUETHBIC 3a/1a4M C SIBHO 3aIaHHOM M HESIBHO 3aJaHHOMN (hU3nyecKou
MOJIE/IBIO: HAa OCHOBAHWM aHajdu3a YCJIOBUS OOOCHOBBIBaTH BBIOOD
dbu3nyeckoil Mojenu, OTBeYarolell TpeOOBaHUSIM 3aJlay, MPUMEHSTh
(b opMyIIbl, 32aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThI (PU3UYECKUX TEOPHM ITPU
MCIOJIb30BaHUU MAaT€MaTUYECKUX METOJOB pPELICHUS 3a7ad, IPOBOIAUTH
pacd€Thl HA OCHOBAaHWH UMEIOIINXCS JAHHBIX, aHAJIM3UPOBATH PE3YIbTATHI U
KOPPEKTUPOBATH METO/IbI PEIICHUSI CYYETOM MOJTYUYECHHBIX PE3YJIbTATOB;

e pEIlIaTh KAYECTBEHHBIC 3a7a4M, TPEOYyIOle MPUMEHEHUSI 3HAHUN U3 Pa3HbIX
paszaeioB Kypca (PU3MKH, a TAaK)Ke MHTErPALIMU 3HAHUN U3 IPYTUX TPEAMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIENOYKY
pacCyXJI€HU C ONOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyeckue SBJICHUS;

e ICII0JIb30BAaTh TEOPETUUECKHUE 3HAHUS JJIs1 O0BSICHEHHS] OCHOBHBIX MPUHITUIIOB
paboThl  WM3MEPUTEIBHBIX  MPUOOPOB,  TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B 00BICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATh W OILICHUBATH IOCJCACTBUSI OBITOBOM W MPOU3BOJCTBEHHOM
NESATETLHOCTH 4YEJIOBEKa, CBSI3aHHOW C (U3WYECKUMH TIPOIIECCaMH, C
MO3UIIMNA IKOJOTHYECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATHFHOM
MIPUPOAONIOIB30BAHNM, a4 TAaKXKE Pa3yMHOM MCIIOJIb30BAHUM JOCTHKECHUU
HAYKH MW TEXHOJOTWM [UIS JAJbHEHILIETO pPa3BUTUSA YEJIOBEUYECKOTO
00IIIEeCTBA;

e MPUMEHSTH Pa3JIMYHbIE CIMOCOObI paboThl ¢ uH(OpMmalmen (GuanuecKoro
CONIEpKaHUsI C  WCIOJIb30BAaHUEM  COBPEMEHHBIX  WH(OPMAIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIIOIH30BaTh COBPEMEHHBIC WH(GOPMAIIOHHBIE
TEXHOJIOTHH JJIs TIOUCKA, TIEpepadOTKH U MPEAbSIBICHUS Y4eOHON U HAYyIHO-
NOMyJSIpHOW ~ WHQOpMaMK, CTPYKTYpUPOBAaHHUS W WHTEPIIPETAIUU
uHOpMaIuU, TOJYYCHHOW U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAITUIO U OLICHUBATh €€ TOCTOBEPHOCTh



KaK Ha OCHOBE MMEIOLMXCS 3HAHUM, TaK U Ha OCHOBEAaHAJIN3a HCTOYHUKA
uHbOpMaInu;

e IPOSIBIISATh OPraHU3allMOHHBIE U TO3HABATENIbHBIE YMEHHUSI CAMOCTOSTEIBHOTO
NpPUOOPETEHUS] HOBBIX 3HAHWW B IPOIIECCE BBIMOJHEHHUS NPOEKTHBIX U
y4e0HO-UCCIIEI0BATENbCKUX padoOT;

epaboTaTh B TpYMNIE C HUCHOJHEHHUEM PA3IUYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATH pa0OTy TPYMIIbL, PAIMOHAIIBHO PACHPEEIATh AeATEIbHOCTD B
HECTaHJAPTHBIX CHUTyallUsIX, aJ€KBAaTHO OLIEHWBAaTh BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIIBI B PELIEHUE PACCMATPUBAEMON TPOOIIEMBI;

e IPOSIBIISAITh MOTHBALMIO K Oyaymieil npoeccruoHanbHOM JEATENBHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonmy oOyuenus B 11 kracce npenmeTHbie pe3ybTaThl Ha yriayOIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e IOHUMATh POJIb (PU3UKU B IKOHOMUYECKOU, TEXHOJIOTMUYECKOH, COLIUAILHON U
ITUYECKON cdepax IesATEIbHOCTH 4YEJIOBEKAa, POJIb M MECTO (PU3UKU B
COBPEMEHHOW HayYHOM KapTUHE MHPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M JAJIBHEHIIEM HAay4YHO-TEXHUYECKOM pPA3BUTHH,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATU3UPYIOUIEH, OOBSCHUTENBHON U
MPOTHOCTUYECKON (PYHKIMM (U3UYECKOW TEOpUM — IJICKTPOJAUMHAMUKH,
CHEUaTbHOM TEOPUM OTHOCUTENBHOCTH, KBAHTOBOM (U3HMKH, PpOJb
¢busnyeckoil Teopuu B (POPMHPOBAHMU MPEICTABICHUN O (unyeckoi
KapTUHE MHUpa, MeCTO (U3UYECKON KapTHUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE;

e pa3IMyaTh yCJIOBUSA MPUMEHUMOCTH MOJENEeN (pU3HUECKUX TEN U MPOLIECCOB
(s1BJI€HUIT): OJHOPOAHOE BJIEKTPUUYECKOE M OJHOPOJAHOE MAarHUTHOE MOJIS,
rapMOHMYECKHUE KOJIeOaHMs, MAaTeMaTUYeCKUN MAasTHUK, WJCaJIbHBINI
MPY>KUHHBIN MasiTHUK, TAPMOHUYECKHUE BOJHBI, UJCATBHBIN KOJICOATEIbHBIN
KOHTYp, TOHKas JIMH3a, MOJICJIEM aToOMa, aTOMHOTO f/Ipa U KBAaHTOBOWU
MOJENH CBETA;

e pa3iuyaTh yCIOBUS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (U3UUECKUX
3aKOHOB, TMOHUMAaTh BCEOOUIMM XapakTep (yHIaMEHTalIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBICHATH DJEKTPOMATHUTHBIC TMPOIECCHl W SBJICHUA,
WCMOJIb3YSl OCHOBHBIC TIOJIO)KEHUS M 3aKOHBl DJICKTPOAMHAMUKH U
crernaibHON TEOpUH OTHOCHUTEIBHOCTHU (3aKoH COXpaHEHHUs
AJEKTPUYECKOTO  3apsiga, cwia Awmmepa, cuiaa JlopeHila, 3aKoH
AIEKTPOMArHMTHOM MHIYKLIMH, paBuiio Jlenua, cBa3p 3/1C camouHiyKkunu
B JJIEMEHTE 3JIEKTPUYECKOM LENU CO CKOPOCThKO U3MEHEHUS CUJIbI TOKA,
MOCTYJIAThI CIEIUATIBLHON TEOPUH OTHOCUTEIIBHOCTH DUHILTEHHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOIECCHl U SIBJCHUSA, HCIOJIb3YS



MOJIOKEHUSI KBAaHTOBOM (pu3uku (ypaBHeHUE DUHIITEHHA 115 poTodhdeKTa,
IEPBBIM W BTOPOM IOCTynaTel bopa, NpPUHOMI  COOTHOLIEHHS
HeonpenenéHHocre [elizeHOepra, 3aKOHbI COXpPAHEHUsS 3apsiOBOIO U
MacCOBOT'0 YHCEIl U SHEPTUH B SJICPHBIX PEAKLMAX, 3AKOH PAHOAKTUBHOTO
pacrmajna);

* ONIMCHIBATh (DU3UYECKUE TIPOIECCHl W SIBIICHUS, WCIIONB3Ysl BEIUYHHBL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO TMOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJII, PA3HOCTh IMOTEHUMWANOB, JJEKTPOABMWXKYLIAs CUJA, WHIYKIHUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, cwia AMIepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKUWW, OJHEPTHSl MAarHUTHOTO TOJIA
MPOBOJAHUKA C TOKOM, PEIISITUBUCTCKUNA UMITYJIbC, MTOJTHASL DHEPTHUSI,DHEPTUSI
MOKOSI CBOOOAHOM YaCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
Y 3apsi siApa, SHEPTUs CBS3H SApa;

¢ 00BSACHATD 0COOEHHOCTH MIPOTEKAHUS busnuecKux SBJICHUU:
AIIEKTPOMArHUTHAsI MUHIYKIMSA, CAMOUHIYKIUS, PE30HAHC, MHTEPhEPECHITUS
BOJIH, Judpakuus, JUCHEPCHs, IOJHOE€ BHYTPEHHEE OTpPaKECHHUE,
dbotoanexTpudeckuii 3gpdext (hoTorddext), anbda- u Oera-pacnajbl saep,
ramMmma-usiydyeHue sjep, (GU3ndeckue NPpUHUUIBI CIEKTPAIbHOIO aHAIN3a U
paboTHI J1a3epa;

e ONIPEJIETATH HAMPABICHUE UHIYKIIMK MAarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM,
cuibl Amniepa u cuisl Jlopenua;

e CTPOUTH M300pAKEHUE, CO3]aBAEMOE INIOCKUM 3€pKajioM, TOHKOU JIMH30H, U
PaCcCUUTHIBATh €TO XapaKTEPUCTUKU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TIOHATHS, TEOPUU U
3aKOHBI JUIi aHaIM3a ¢ OOBSICHEHHMS  (PU3MUECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAaX, B MEXKraJlaKTHUUECKOMN
cpeje; ABUKEHUsI HEOECHBIX T, IBOJIFOLIUU 3BE31] U BCelleHHOI;

e IPOBOJNTH  HMCCJIECIOBAHWE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUM, NPU O3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCUPOBATH PE3yJbTAThl MOJYYCHHONW 3aBUCUMOCTH

bu3MYeCKuX BEIMYMH B BHAE TpaduKoB ¢ YIETOM aOCOJIOTHBIX
MOTPENTHOCTEH N3MEPEHUH, IeaTh BEIBOIBI 110 pe3yiIbTaTaM UCCICIOBAHMS;

e IPOBOINTH KOCBEHHBIE N3MEPECHUS (DU3UICCKUX BETUIMH, TIPH 3TOM BBIOUPATh
ONTUMAJIBHBIA ~ METOJ] WU3MEPEeHHs, OIICHMBaTh  aOCOJIOTHBIE U
OTHOCHUTEJBHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

¢ IPOBOJIMTH OMBITHI TI0 TPOBEPKE NPEIJIOKCHHONH THIOTE3bl: IUIAHHUPOBATH
IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl M JelaTh BBIBOJ O CTaTyce MPEMIOKEHHOU
TUTIOTE3HI;

e OITMCHIBATH METOIBI MOTYUYEHUS HAYIHBIX aCTPOHOMUYECKHUX 3HAHUN;

e COOMIO/IATh TIpaBMiIa O€30MacHOTO TPyAa NpH MPOBEACHUU HCCIEAOBAHUN B



paMKax  y4eOHOro  JKCIEpUMEHTa,  MpaKTUKymMa HU  y4deOHo-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIBHOCTA C MCIOJb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHMS;

e pelIaTh pacu€THHIC 3a7a41 C IBHO 3a/IaHHON U HESBHO 33/IaHHOM (hU3UYECKOM
MOJIEJIbIO: HA OCHOBAaHUM aHaJIN3a yCIOBUS BHIOUPATh (PU3UUYECKUE MOCIIH,
OTBEHAIOIKEe TPeOOBAHMSIM 3a/Jaud, TPUMCHITh (HOPMYJIBI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYCCKUX TCOPUH TMPHU HCIIOIH30BAHUN
MaTeMaTUYECKUX METOJO0B pEIICHHUsS 3a7ad, MPOBOAUTHL pacuéTbl Ha
OCHOBAHMM UMEIOIIMUXCS  JIaHHBIX, AaHAJIU3UPOBATh  pe3yjbTaThl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YUYETOM MOITYUYEHHBIX PE3yIbTaTOB;

e pEIlIaTh KAYECTBEHHBIC 3a7a4M, TPEOYIOIMe MTPUMEHEHUSI 3HAHUN U3 Pa3HBIX
pasaenoB Kypca (PU3MKH, a TAaK:Ke MHTErPAIlMy 3HAHUW U3 IPYTUX IPEAMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAUBATh JIOTHYECKYIO LEMOYKY
pacCy X IEHU C OMOpPOM Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
busnuecKue IBICHUS;

e ICII0JIb30BATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHHS] OCHOBHBIX MPUHITUIIOB
paboThl  WM3MEPUTEIBHBIX MPUOOPOB,  TEXHUUYECKUX  YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB;

e IPUBOAUTH IPUMEPHI BKIIAJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

e AHAJIM3UPOBATh M OIICHUBATH MOCIEJCTBUSA OBITOBOM W MPOM3BOJCTBEHHOMN
JEATECIbHOCTH YEJIOBEKa, CBS3aHHONW C (PU3MYECKUMH TpolieccaMu, C
MO3UIIMHI IKOJIOTUUECKON 0€30MaCHOCTH, MPEACTABICHUN O pallMOHAIBHOM
MPUPOJIONIOIB30BAaHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKCHUIN

HAyKW ¥ TEXHOJOTUM JUIS JaJbHEHMIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

e IPUMEHSTHh pPa3jMYHbIe CIOCOObI paboThl ¢ uH(OpMalmend (Gu3nIecKoro
CONIEPKaHUSI C  MCIOJIb30BAaHMEM  COBPEMEHHBIX  WH(OPMAITMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIIOJIH30BaTh COBPEMEHHBIC WH(GOPMAIIMOHHBIE
TEXHOJIOTHH JJTs TIOMCKA, IIepepabOTKH U MPEIbABICHUS Y4eOHOU U HAYIHO-
MOMYJISAPHOW ~ WH(POPMAIIMKM, CTPYKTYPUPOBAHUS W  HMHTEPIPETALNH
uHOpMaIuU, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOJTyYaeMyIo HH()OPMAIUIO U OLICHUBATh €€ TOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIINXCS 3HAHWM, TaK U Ha OCHOBEAHAJIN3a MCTOYHHUKA
uH(popmanuu;

o POSIBIISATh OPraHU3AI[MOHHBIE U [T03HABATENIbHbIE YMEHUSI CAMOCTOSITENILHOTO
MpPUOOPETEHUST HOBBIX 3HAHWW B TPOIECCE BBITIOJIHEHHUS] TPOSKTHBIX U
y4e0HO-UCCIEe0BATENBCKUX PadoOT;

epaboTaTh B TPyNIE C HCIOJTHCHHEM PA3JINYHBIX COIHUAIBHBIX POJICH,
IJIAaHUPOBATH PA0OTY TPYIIIBI, PAMOHAIBHO PacHpeIesiTh AESTENbHOCTD B



HECTAaHJAPTHBIX CUTYyallMsX, AJEKBAaTHO OLICHUBATh BKJAJ KaXKIOTO U3
YYaCTHHKOB I'PYNIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIIEMBIL;

e IPOSIBIISAITH MOTHBALMIO K Oyaynieil npoecCruoHaNbHOW JEATENBHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.
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Pasnen 1. HAYYHBIH METO/]

ITO3HAHMUSA ITPUPOAbI

11

Hayunsiii MeTog
IIO3HAHMS IIPUPOIBI

https://resh.edu.ru/sub

ject/lesson/5894/start/90071/

Hroro no pazneny

Pasznea 2. MEXAHUKA

2.1

Kunematuka

10 1

https://m.edsoo.ru/7f41bf72

https://www.yaklass.r

u/p/fizika/10-
klass/kinematika-

materialnoi-tochki-

6585327/opisanie-

mekhanicheskogo-

dvizheniia-6585328

https://resh.edu.ru/sub

ject/lesson/3721/

https://resh.edu.ru/sub

ject/lesson/3711/

https://www.yaklass.r

u/p/fizika/10-
klass/kinematika- materialnoi-

tochki- 6585327/kontrolnaia-

rabota-po-teme- 6633262

2.2

JnHamuka

10

https://www.yaklass.ru/

p/fizika/10- klass/dinamika-

6595325/zakony- niutona-

6595326
https://www.yaklass.ru/

p/fizika/10- klass/dinamika-

6595325/sila- tiagoteniia-

6815241

2.3

Crartuka TBEpIOTO TENa

https://resh.edu.ru/sub

ject/lesson/6288/start/47151/

2.4

3aKOHBI COXpaHEHUs B
MEXaHHUKE

https://www.yaklass.r

u/p/fizika/10- klass/zakony-

sokhraneniia-v- mekhanike-

6859391/impuls- 6846112

https://www.yaklass.r
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Paszngea 1.

IJIEKTPOINHAMHUKA

1.1

MaruutHoOE 110J1E
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https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
Qaba-6a4aa58428ca
https://www.yaklass.r

u/p/fizika/11-
klass/elektrodinamika-
magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

1.2

DneKTpoMarHuTHas
WHIYKITHS
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https://www.yaklass.r
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klass/infografika-po-
fizike-6925559/re-

e7d73dce-efdd-4ed9-

Qaba-6a4aab58428ca
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klass/elektrodinamika-

magnitnoe-pole-

6928993/fizicheskoe-

opisanie-magnitnogo-

polia-6925548

Uroro no pazneny
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Pasznea 2.

KOJIEBAHUMS U BOJIHBI

2.1

MexaHn4eckue KoieOaHus
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https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

2.2

DJIEKTPOMAarHuTHbHIE
Kose0aHus
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https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub

ject/lesson/3795/

2.3

Mexanuueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI
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https://resh.edu.ru/sub

ject/lesson/4907/

https://resh.edu.ru/sub
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Onruka
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Paszea 3. OCHOBBI CIIEHUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1

OcuoBel CTO

5
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4.3

®du3uka aTOMHOTO sIpa U
3JIEMEHTAPHBIX YACTHUII

https://resh.edu.ru/sub

ject/lesson/3910/

https://www.yaklass.r

u/p/fizika/11-
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Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

I[TPOTPAMME

5.1 DJieMeHTHI aCTPOHOMHUU U 12 https_://_www.yaklass.r
acTpoU3UKH u/p/fizika/11-
klass/stroenie-
\vselennoi-
6929002/fizicheskoe-
opisanie-
kosmicheskikh-tel-i-
sistem-6928801
https://resh.edu.ru/sub
ject/lesson/4935/
https://resh.edu.ru/sub
ject/lesson/4937/
Uroro no pazaeny 12
Paznen 6. PUSUUECKHUUN [IPAKTUKYM
6.1 OuU3nYeCcKuil MPaKTUKyM 16 16
Hroro no paszneny 16
Pasznen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus httpg//wwvy.vaklass.r
7.1 1 00001IIeHIe 15 u_/;Mgo_yw;
HDEIMETHOrO kontrol/fizika/godovye-
pel kontrolnye-raboty-
COMCPIKAHMA 1 7119752/re-e98ec82f-
OIIbITa 725e-429d-ae56-
NEATENILHOCTH, 2ab8dea35598
pUOOPETEHHOTO
npu
W3Y4eHHUH Kypca GpUsuku
10 — 11 xiaccoB
Uroro no pazneny 15
PesepBHOE BpeMms 10
OBILEE 170 16
KOJIMYECTBO
YACOBIIO
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HOYPOYHOE INVTAHUPOBAHHUE10 KJIACC

KoamyecTBo 4acoB Hata D/IeKTPOHH
Ne U3YIEH | Jlata| ble
Tema ypoka st
n u3yuye| HuppoBbIe
/ HHS | ofpa3oBaTel
n bHbIE
pecypchl
Beero Kont | IIpakr
PoJib | WYECKH
HbIE e
padotr | padoThI
bl
1 ®dusuka — 1
dbyHIaMeHTaIbHAS
HayKa ONPHPOJIe
) Hay4nblit MeTOZL 1 g;;plsg/lfg-edsoo-m/
MMO3HAHUS ¥ METOIbI AN
WCCIICIOBAaHHS
(bU3NYECKUX SBICHUN
DKCIIEPUMEHT u https://phys-
3 Teopus B HPOLECCE 1 ege.sdamgia.ru/?
MO3HAHUS TPUPOJIBL. ysclld:Im320300
]3819748611
Habmonenue u
IKCTIEPUMEHT B
¢busnke
4 Croco0bI u3MepeHust 1 https://m.edsoo.ru/
(bU3UYECKUX BEIMYUH 741bf72
AGcosroTHAS 1 https://phys-
5 OTHOCHTEJIbHAsI 1 eqe._sdamqia.ru/?
HOrpeIHOCTH ysclld:Im3203oc
. ]3819748611
HU3MEpEeHu i
(U3NICCKUXBEITNINH
MonaenupoBaHue B
5 ¢usuke. Poib u mecto 1
¢bu3uKku B pOpMUPOBAHUU
COBPEMEHHOM HAy4YHOUN
KapTHHBI MUDA, B
MIPAaKTHUYECKOU
JESATEIbHOCTH JIFOIEU
MexaHnuecKoe JIBIKEHHE. https://m.edsoo.ru/
Cucrema orcuera. M
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OTHOCUTENBHOCTH u/sub
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MEXaHHUKH

Paauyc-BexkTop
MaTepUaIbHOM TOUKH, €ro
MIPOEKIUH HA OCH
KoopauHar. Tpaekropus.
Ilepememienune. CKopocCTb.
WX npoexunu Haocu
KOOpJMHAT

PaBHomepHOE
NPSAMOJIMHEHHOE
nsuxenue. [ padpuueckoe
OIMCaHUE PABHOMEPHOI'O
MIPSAMOJIMHENHOTO
JIBKEHUS

https://resh.edu.

ru/sub
ject/lesson/372

11/

10

CrnosxeHue nepemeleHui u

CKOpOCTGﬁ.PGH.IGHPIC 3aJa4d

11

HepaBHomepHoe
NIBIKeHne. MrooseHHas
CKOPOCTb. Y CKOpEHHUE.
[IpssMmonuHeHOE

ABHUKCHUEC C ITIOCTOSIHHBIM
YCKOpEHHEM

https://phys-
ege.sdamagia.ru/?

ysclid=Im32030c

3819748611

12

I'paduueckoe onucanue
MPSAMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

13

CB00OOIHOE MaJICHHE.
Yckopenue
CcBOOOTHOTO
IMIagCHUs.
3aBHUCUMOCTDH
KOOpJUHAT,
CKOpPOCTH,
YCKOPEHUS OT

BPEMEHU U UX IpaduKu

14

JIBr>keHue Tena,
OpOILIEHHOTO MO/
YIJIOM KTOPHU30HTY

15

KpuBonuneiinoe
JIBHKEeHHUE. [IBHKEHHE 110
OKPY>KHOCTH. YTJIOBasi U

https://resh.edu.

ru/sub
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JINHEHAsA CKOPOCTb.
Ilepuon u wacrora.

LenTpocTpeMuTenbHOE U
MOJIHOE

ject/lesson/371

1/

YCKOpEHHUE

16 KonrponsHas pabora no
teme"Kunemaruka"

ITepssIif 3axoH HeroToHa. https://phys-

17 HHepuuanbsHbIECUCTEMBI ege.sdamgia.ru/?

otcuéTa. TpHHIT ysclid=Im3203oc
' }3819748611

OTHOCHUTEILHOCTH

Tanumnes.

18 Cuuta. PaBHoelicTBYOMIAsK https://m.edsoo.ru/
cuna. Bropoiizakon 7141072
Hrrotona. Macca

19 B3aumoneiictsue Tein.

Tpernii 3akonHbroToHa

20 [TpuHIUT CyTIePIO3UITUU httQS://th_s—
cui. Pemenue 3ana4 Ha ege.sdamgia.ru/?
MMPUMEHEHNE 3aKOHOB ysclid=Im3203oc

P 3819748611
HrroTona
3aKOH BCEMUPHOTO
21 TATOTCHUS.
DKBUBAJICHTHOCTh
rPaBUTALMOHHOMN U
MHEPTHOU MacChl

22 Cuna tsxecT n
YCKOpEHHUe
CBOOOIHOTOIAICHUS
JIBroKeHre HeOCCHBIX TEN U https://phys-

03 ux ege.sdamgia.ru/?
FICKYCCTBEHHBIX ysclid=Im3203oc
cyTHUKOB. llepBas 3819748611
KOCMHUYecKast
CKOpPOCTb. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH https://resh.edu.r
I'yka. Bec Tena u/sub

ject/lesson/4721/
Cuna tpenus. [Ipupona u

o5 BHJIbI CWJT TpeHUs. J[[BuxKeHue
B KUJIKOCTH M T'a3€ Cy4ETOM
CHUJIBbI COMPOTUBIICHUS CPEIbI

26 JlaBienue. https://phys-

I'mapocratuyeckoe

ege.sdamagia.ru/?
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nasnenne.Cuna Apxumena

ysclid=Im3203oc

3819748611

27

AOGCOMIOTHO
TBEPJI0€ TEIO.
[ToctynarenbHoe
U BpalaTesbHOe

JABHMXKCHUEC TBCPAOIr'o TCja

https://resh.edu.r

u/sub
ject/lesson/6288/

start/47151/

28

MOMEHT CUJIBI
OTHOCHTEIBLHO OCH
Bpauenus. Ilneqo
CHJIBI

29

CrnokeHue cui,
MPUIIOKEHHBIX K
TBEPJIOMY TEy.
IleHTp TsKECTH TEIA.
VYcnoBusipaBHOBECHUS
TBEPJIOTO Tea.
Bunasr

PaBHOBCCHA

30

Pemenue 3agau

https://phys-
ege.sdamgia.ru/?

ysclid=Im3203oc

13819748611

31

KoHntponbHas
pabota 1o Teme
"lunaMuKka.
Craruka TBEpAOTO
Tena"

https://m.edsoo.ru/

7f41bf72

32

NMnynsc maTepualbHOU
TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK.
IlenTp macc cuctembl
MaTEpUATIbHBIX TOYEK.
Teopema o

ABHUKCHUU LICHTpPA
Macc

33

Nmnynbe cuiibl u
W3MEHEHUE UMITYJIbCa
Temna. 3aKoH
COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUMKEHUE

https://resh.edu.r

u/sub
ject/lesson/4719/

34

MoOMEHT uMItysbca
MaTepuaabHON TOYKH.
[IpencraBnenue o

https://phys-
ege.sdamagia.ru/?

vsclid=Im32030c

13819748611
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COXPAaHCHUU MOMCHTA
HUMITyJIbCa B
HCHTPAJbHBIX IMOJIAX

35

Pemrenue 3anau

https://m.edsoo.ru/

7f41bf72

36

Pa6ora cuibl Ha MajioM U
Ha KOHEYHOM
IIEpEMELLEHUH.
I'padpuueckoe
IpesicTaBiIeHue padOThI
cuibl. MommHoOCTh

CHIJIbI

37

Kunernueckas sueprusi.
Teopema oOu3MeHEHUN
KMHETUYECKOU SHEPIUHU
MAaTepHAIbHON TOUYKHU

https://phys-
ege.sdamagia.ru/?

ysclid=Im32030c

13819748611

38

[loTreHunanbHbIE U
HENOTEHLINAIbHBIE CUJIBI.
[ToTrenumanpHas SHEpTHUsL.
Bropaskocmuueckas
CKOPOCTh

39

Tpetbs kKocMuyeckas
ckopocTb. CBA3b
paboThl
HETOTEHINAJIbHBIX
CHJI C H3MCHEHUEM
MEXaHUIEeCKOH
SHEPTUHCUCTEMBI
Ten. 3aKoH
COXpaHEHUs

MEXaHU4YEeCKOH OHEpPTrUun

40

VYupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpasHenue bepHyiu
1A UAcanbHOM

KUIKOCTHU

https://m.edsoo.ru/

7f41bf72

41

KonTponbhas padora
1o TeMe "3aKOHBI
COXpaHEHHUS B
MexaHuke"

42

Pa3BuTue npeacrasieHuii o
pupoJie

TeIuIoTel. OCHOBHEIC
nonosxeHuss MKT.

https://resh.edu.

ru/sub
ject/lesson/472

2/
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Huddysus.

bpoyHoBckoe
JABUKECHUE

CrtpoeHnue razoo0pa3HbIX,

https://resh.edu.

43 KUIKUX U ru/sub
TBEPJIBIX TEJ. XapakTep ject/lesson/374
JIBIDKCHUS HB3aMMO,ICHCTBHS 1/

YaCTHI] BEIIECTBA
Macca u pazmepsl

44 MOJIEKYJI (ATOMOB).
KommuectBo
BEIICCTBA.
ITocTostHHas
ABoOrajipo

o Temeparypa. https://resh.edu.
TennoBoe

ru/sub
paeHonecie. Hlxkana ject/lesson/589
Lenbcus

8/

46 Pemenue 3anau https://phys-
ege.sdamgia.ru/?
ysclid=Im32030c
13819748611

a7 W neanbHelii ras.

I"a30BbIE 3aKOHBI

48 YpaBHeHue
MenneneeBa-

Knanetipona.
Pemenue 3agau

49 AOcoJIroTHas https://m.edsoo.ru/
Temneparypa. 3aKoH 71410772
JanpToHa

50 U3omporecch B
UJIealIbHOM Tra3e ¢
MTOCTOSTHHBIM
KOJIMYECTBOM
BelecTBa
I'paduueckoe https://phys-

51 Hpe/ICTaBICHHE ege.sdamgia.ru/?
H30IIPOLIECCOB: ysclid=Im3203oc
M30TepMa, U30X0pa, 13819748611
nzobapa

52 OcnHoBHoe ypaBHenue MKT
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53

Pemenue 3anau

https://m.edsoo.ru/

7f41bf72

54

CBs3b a0CONIOTHO
TEMIIEPATYPhI
TEPMOJIUHAMHYECKON
CUCTEMBI CO CpeaHei
KUHETUYECKOMN YHEPTrUeit
MOCTYNaTEeIbHOTO

TEIUIOBOT'O IBM)KEHUSA €€
YaCTHII

55

O0600611eH1E U
CUCTEMATH3AlN 3HAHUNA
noreme "OcHoBel MKT"

56

KonTposbHas padota 1mo
Teme "OcHoBEIMKT"

S7

TepMmoauHamMuyeckas
cucrema. 3aJaHue
BHEIIIHUX YCJIOBUU st
T/l cucteMsl.

Buemnve u BHyTpeHHUE
napameTpsl. [TapameTpsl
Tl cucteMsl Kak
CpeIHME 3HAYCHUS
BEJIMYHH, OITHCHIBAIOIIINX
e€ Ha

MHUKPOCKOITMYECKOM
YpOBHE

https://phys-
ege.sdamgia.ru/?

vsclid=Im32030c

13819748611

58

Hynesoe Hauano
TEPMOJUHAMUKHU.
Camornpoun3BoJibHas
penakcauus TJlcuctemsl
K TEIJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/

7f41bf72

59

Mopenp uieaTbHOI0 Ta3a B
TGpMO}II/IHaMI/IKe.

YcnoBus
MIPUMEHUMOCTUITOMN
MOJEITH

60

YpaBHenue Menpeneena-
Knanelipona uBbsipakeHue
JUIsl BHYTPEHHEH DHEPIUU

61

Bripaxkenue nis
BHYTPEHHEHN YHEPTUHN
OJIHOATOMHOTO
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HUeanbHOro rasa.

KBa3zucrarnueckue u
HECTAaTHYECKUE

IIPOLCCChI

DnemeHTapHas paboTa B

https://phys-
ege.sdamgia.ru/?

62 TEPMOIUHAMHUKE. >
Brraucienue paboTeI IO ysclid=Im32030c
P 13819748611
rpaduky npoiecca
Ha pV-auarpamMmme
Tennmonepenaya Kak
63 Ccoco0 M3MEHEHUSA
BHYTPEHHEHN SHEPrUuu
TJI cuctemsl 6e3
COBEPILIECHUS pabOTHI
64 Konsekmus,
TETIONPOBOHOCTD,
U3ITydeHUe
KomuuecTBo TEIUIOTHI. httQS://th_s—
65 TemmoéMKOCTb Tena. eqe._sdamqla.ru/ ?
VY nensHas 1 MOJISIpHAs ysclid=Im32030c
; P 13819748611
TEIUIOEMKOCTH BEILIECTBA.
VYV nenbHas TeniaoTa
CTOpaHHUS
TOIUINBA
66 PacuéT xommuecTBa
TEIUIOTHI PU
Terionepenaye
67 ITonsTue 00 amnabaTHOM https://m.edsoo.ru/
o 7f41bf72
npouecce.llepBblii 3aKk0H B
TePMOIUHAMUKU
KomnyecTBo TENI0TH U
68 paboTa Kak MephbI
W3MEHEHHUS BHYTpEHHEH
sHepruu T/I cucremsl
Bropoit 3akoH httQS://th_s-
69 TEpMOIMHAMUKHY IS ege.sdamgia.ru/?
ABHOBECHBIX H ysclid=Im32030c
P 13819748611
HEPaBHOBECHBIX
MPOIIECCOB.
HeobpatumocTs
MIPUPOTHBIX
MPOIIECCOB
70

[TpunIUIIBEI ACHACTBUS
TeraoBeIX MamuH. KIT/]
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Bnaxnocts Bo3ayXa.
AOcoroTHas 1
OTHOCHTEJIbHAS BIIAXKHOCTh

71 MakcuMaIbHOe 1
s3Hauenue KIT. I{ukon
Kapno

72 Perenue 3amau 1 https://m.edsoo.ru/

7f41bf72
DKOJIOTHYECKHUE aCTICKThI

73 HCTIOJIb30BaHMS 1
TETUIOBBIX JBUTATEIICH.

TernnoBoe 3arps3HeHne
OKpY>Karolleu cpeapbl

74 Perenue 3am1au 1 https://www.ya

klass.r
u/p/fizika/10-
klass/osnovy-
termodinamiki-
6869723/pervyi
- zakon-
termodinamiki-
6869724
O06o0menue u https://phys-

75 CHCTEMATH3alus 3HAHUM 110 || ege.sdamgia.ru/?
teMe "TepMoarHaMuKa. YSCIid:Im3203OC
TemnmoBbieMamHBI" 13819748611

76 KoHTponbHas paboTa 1o 1
teMe "TepMoauHamMuKa.

TemnoBbie MalIMHEL"
[TapooGpa3zoBanue u

77 KoHAeHcauus. Mcrapenne u |1
KUTIeHUE. Y IeJIbHas TeIIoTa
apooOpa3zoBaHus
Hacebimennsie u https://phys-
HEHACBHIIIICHHBIE TapHhI. eqe._sdamqia.ru/ ?
KauecTBennas ysclld:Im3203oc

13819748611

78 3aBUCUMOCTbD IJIOTHOCTH U |1
JTaBJICHUS HACBIIIIECHHOTO
mapa oT TeMIIepaTyphl, UX
HE3aBHUCHUMOCTbH OT 00bhEMa
HACBIIIEHHOTO TMapa.
3aBUCHUMOCTHTEMIIEPATYPHI
KUIICHUS OT JaBJICHUS B
YKUJKOCTH

79 1
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80

Pemenue 3anau

https://m.edsoo.ru/

7f41bf72

81

TBépnoe Teno.
Kpucrannuueckue u
amopdHsbIe Tena.
AHM30TpPONHUS CBONCTB
KpHUCTAJIJIOB

82

[InaBnenue u
KpUCTaJUIN3alusl.

VY nenpHasgTeIIOTA
riaBnenus. CyOnumanus

83

Hedopmaruu TBEpAOTO
tena. PacTsoxkenunen
cxarue. Casur. Moaynb
FOnra. Ipenen

ynpyrux nehopmanuii

84

TennoBoe pacuiupenue
KHUJKOCTEH U TBEPIBIX
Ted. AHTapMOHU3M
TEIUJIOBBIX

KoJe0aHuil YacTHI]
BEIIECTBA

https://phys-
ege.sdamagia.ru/?

vsclid=Im32030c

13819748611

85

ITpeoOpa3oBanue
SHEPTUH B (ha30BbIX
nepexoax

86

YpaBHEHHE TEIOBOTO
Oaytanca

87

Pemenue 3agau

https://m.edsoo.ru/

7f41bf72

88

[ToBepxHOCTHOE
HaTspkeHue. KanusuisapHele
sABJICHU. J{aBlIeHHE 11O
HCKPUBIICHHOU
IIOBEPXHOCTBIO KUJIKOCTH.
dopmyna

Jlamtaca

—

89

O06o0uieHne u
CHUCTEMAaTH3alMsl 3HAaHUH
noteme "ArperatHeie
COCTOSIHMS BEILIECTBA.

®da3oBbIe nepexoan!"”

90

Kontponbnas padota mo
Tteme "ArperarHble
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COCTOSIHMSI BEILIECTBA.
da3oBble nIEpEeXoabl"

DeKTpU3aIus Tel U eé https://phys-
01 IIPOSIBIICHUSL. 1 eqe._sdamqia.ru/?
DIEeKTpUYECKHI 3apsia. yscI|d=Im32030c
3819748611
JIBa BU/1a DJIEKTPUUYECKUX
3apsinoB. [IpoBogHuKwy,
TUDJIEKTPUKU U
MOJTYIIPOBOTHUKH
92 DjIeMEHTapHBIH 1 https://resh.edu.
JIEKTPUYECCKUH 3apsLl. ru/sub
3aKOH COXpaHCHHUS ject/lesson/629
ANEKTPUYECKOTO 3apsaa 3/
93 BzauMopeiicTByeE 3apaaoB. |1 https://m.edsoo.ru/
Toueunslie3apsibl. 3akoH 7f41bf72
Kynona
94 Pemrenue 3a1au 1
95 Dnekrpuyeckoe mone. Ero 1
JIeICTBHE HAadJIEKTPUUECKUE
3apsibl
Hanpsix€HHOCTD https://phys-
96 DIEKTPUYECKOTO MOJIS. 1 ege.sdamagia.ru/?
[TpoGueIii 3apsiz. Jluauu ysclld:Im3203oc
) ]3819748611
HaMPsKEHHOCTH
JIEKTPUUYECKOTO MOJIS.
OnnHopoaHOe
AIIEKTPHUYECKOE TIOJIE
IToTeHIMaaBLHOCTh https://m.edsoo.ru/
97 AIEKTPOCTATUUECKOTO 1 7141672
nosst. PazHocte
MMOTCHIINAJIOB H
HamnpsHKeHUe
[TorennmansHas
08 SHEprus 3apsjia B 1
AIIEKTPOCTATUIECKOM
noxe. IloreHnman
AJIEKTPOCTATUYECKOT O
ToJIS
CBs13b HANPSHKEHHOCTH https://phys-
99 TOJISt U Pa3HOCTH 1 ege.sdamgia.ru/?

MMOTEHIIAAIOB IS
3EKTPOCTATUUECKOTO
oasg

vsclid=Im32030c

]3819748611
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100

[TpunMn
CyNEPHO3ULINU
BJIEKTPUYECKUXITOJICH

101

Pemrenue 3agau

https://m.edsoo.ru/

7f41bf72

102

[Tone ToyeuHnoro
3apspaa. [lone
PaBHOMEPHO
3apsHKEHHON cepsl

103

[Tone paBHOMEpPHO
3apsKEHHOTO IO
obwsEmymapa. [Tome
PaBHOMEPHO
3apsKEHHOU
OCCKOHEUHOU
IJIOCKOCTH

104

IIpoBogHUKH B
3JIEKTPOCTATHYECKOM
mose. Y CciaoBue
paBHOBECHS 3apAJIOB

https://m.edsoo.ru/

7f41bf72

105

JIMDIIEKTPUKHY U
MIOJIYIIPOBOJIHUKH B
JJIEKTPOCTATUYECKOM
oJie

106

Konpaencarop.
OneKTPOEMKOCTh
KOH/IEHCaTOopA.
OneKTPOEMKOCTh
IUIOCKOTOKOH/JIEHCATOpa

https://phys-
ege.sdamgia.ru/?

vsclid=Im32030c

13819748611

107

[TapamnensHoe
COEIMHEHHE
KOHJIEHCATOPOB

108

[TocnenoBarenbHOE
COCTMHEHUE
KOHJICHCATOPOB

109

OHeprus 3apsHLKEHHOTO
KOHJIEHCAaTopa

110

Pemenue 3agau

111

JIBrKeHUE 3apsKEHHON
YaCTHULbI BOJHOPOIHOM
JJIEKTPUYECKOM I10JI€

https://phys-
ege.sdamagia.ru/?

ysclid=Im32030c

]3819748611
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112

Pemenue 3anau

113 O606meHNe U https://m.edsoo.ru/
CUCTEMaTH3aIus 7f41bf72
3HAaHUH ITIOTEME
"Dnektpuueckoe nose"
114 KontponbHas padota
10 TEME
"DnexkTpuueckoe mose"
Cuiia Toka. https://phys-
115 ITOCTOSIHHEIH TOK. eqe._sdamqia.ru/ ?
V CIIOBHS ysclld:Im32030c
13819748611
CYIIECTBOBAHHMS
ITOCTOSIHHOTO
ANEKTPUUIECKOTO TOKA
116 HcrouHuku ToKa.
Hanpsioxenue u 9J1C
117 3akoH OMma /715 ydyacTka https://resh.edu.
1enu. DIeKTPUIECKOe ru/sub
COITPOTHBIICHHUE ject/lesson/590
1/
118 3aBHCUMOCTD
COTMPOTUBIICHUS
OJIHOPOJTHOTO
MIPOBOJHUKA OT €T0
JUTUHBI ¥ TUTOILA TN
MOTICPEYHOTO CEUCHHUS
119 VY aenbHOE https://phys-
COTIPOTHBIICHNUE ege.sdamgia.ru/?
BenecTBa. Perienue YSCIld:Im3203OC
]3819748611
3a/1a4
120 IlocnegoBarensHOE,
napajiebHOE,
CMEIIaHHOE
COCJIMHCHHE
MIPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX https://m.edsoo.ru/
AJIEKTPUYECKUXIICTIEN. 7141072
[IpaBuna Kupxroga
122 Pewenue 3anau
123

PaGora snekTpudeckoro
ToKa. 3akoH/ Koy —
Jlenna
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124 Perrenue 3amau 1
MOoIHOCTE https://phys-

125 AJIEKTPHUUECKOTO TOKA. 1 eqe._sdamqia.ru/?
TeruoBast MOIHOCTb, y;glllg;:?g’lzfgoc
BbIJEIsEMas Ha S
pesucrope

126 Pemienue 3anau 1

127 DJIC u BHyTpeHHee 1
COIPOTHBJIEHHE
UCTOYHHKA TOKA

128 3akoH OMa JUTst TOJTHOU 1 https://phys-
(3aMKHYTOI) eqel-_sga:nqug-rg/?

o YSCIIAa=1MsZ2050C
DIIEKTPUYECKON LIENH 2810748611

129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHUKA 1
TOKa

131 KopoTkoe 3ambIkaHne 1 https://m.edsoo.ru/

7f41bf72

132 KonjeHcarop B enu 1
MOCTOSIHHOT'O TOKa

133 Perrenue 3amau 1

134 Pemrenue 3a/1a4 110 TeMe 1
"ITocTostHABII
ANEKTPUYECKUH TOK"

135 Pemenue 3a1a4 1o temMe 1 https://phys-
"TToCTOSHHBIH eqell's((jjalmq’;g.rg/ ?

9 " YSCIIAd=1Mo2050C
DIIEKTPUIECKUH TOK 3819748611

136 Pemenue 3a1a4 1o temMe 1
"TlocTosTHHBIH
BIEKTPUYECKUM TOK"

137 OGo61enne 1 1 https://m.edsoo.ru/
CHCTEMATH3aIls 7f41bf72
3HAHUU TTOTEME
"I[TocTossHHBII
AJIEKTPUYECKUM TOK"

138 1

KontponbHas padota
o Teme "[locTosiHHBII
ANEKTPUYECKUH TOK"
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139

DnekTpuyeckas
MIPOBOIUMOCTD
Pa3IMYHbBIXBEILIECTB.
DJIEKTPUUYECKUI TOK B
MeTaax.
CBepXnpoBOJIUMOCTD

140

DNEeKTPUYECKHUI TOK B
pacTBopax u

pacruiaBax
AJIEKTPOJIUTOB. 3aKOHBI
®dapanesanis
AJIEKTPOJIN3a

https://phys-
ege.sdamgia.ru/?

ysclid=Im3203oc

13819748611

141

DNEeKTPUYECKHI TOK B rasax.

IIna3ma

142

DNEeKTPUYECKUMA TOK B
Bakyyme.BakyymHbIe
npuOOpHI

143

DNEeKTPUYECKHUM TOK B
MOJTYTIPOBOTHUKAX

144

[TonynpoBOIHMKOBBIE
PUOOPHI

https://m.edsoo.ru/

7f41bf72

145

PuU3NYECKU NIPAKTUKYM
o teme "M3mepenue
CHJIBI TOKA U HaNPsKEHUS
B LIENIU TIOCTOSTHHOTO TOKa
IIPY IIOMOILM aHAJIOTOBBIX
U IUPPOBBIX
MU3MEPUTENIbHBIX
puOopoB" UIu
"3HaKOMCTBO C IMPPOBOI
nabopaTopuelt o (pusnke.
ITpumepsl

U3MepeHus: PU3NIECKUX

BEJIMYUH TIPU TIOMOIITH
KOMITbIOTEPHBIX JaTYUKOB"

146

Pu3nYeCcKUil IPAKTUKYM
o teme "M3yuenne
HEPaBHOMEPHOT'O
JBUYKEHUS CLEIBIO
onpeeneHus
MIHOBEHHOM

ckopoctu"

Pu3NYECKU NPAKTUKYM
o teme "M3mepenne
YCKOPEHUS IIPU
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147

MIPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU
IUIOCKOCTH" HJIH
"UccneqoBanue
3aBUCUMOCTH ITyTH OT
BpPEMEHU IPU
PaBHOYCKOPEHHOM

nBIOKeHnn"

148

®u3nYeCcKuil MPakKTUKYM
o teme "M3mepenue
YCKOpEHHUsI CBOOOTHOTO
nagenus" win "M3yuenue
JBUKCHUSI TEJa,

OpOIICHHOTO
TOPU30HTAJILHO"

149

Pu3NYECKU IPAKTUKYM 110
teme "M3yueHue ABUKEHUS
Teja Mo OKPYKHOCTHUC
MTOCTOSIHHOM 110 MOJYJTIO
CKOPOCTBhIO" UITH
"UccenoBanue
3aBUCUMOCTH TIEPHOJIa
oOpareHust KOHUIECKOTO
MasTHHKA OT €ro

napameTpoB”

150

@U3NYECKUI IPAKTUKYM I10
teme "M3mepenue
PaBHOJEHCTBYIOLIEH CHIIBI
IIPU JABMKEHUH OpycKa Mo
HAKJIOHHOH TUIOCKOCTH"
nnu "lIIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU
JBIKEHUS OpyCcKaro
HAaKJIOHHOM IIOCKOCTH Ha
3aJlaHHOE

pacCTOSHUE OT €ro MacChl"

151

Pu3nYeCcKuil IPaKTUKYM
no teme "Uccienosanue
3aBUCUMOCTH CHJI
YIpYrocrty,
BO3HHKAIOIIKX B
MIPYXUHE U PE3UHOBOM
o0pa3ie, OT ux




nedopmarun'" uin
"N3yueHue IBUKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX
HUTbHIO, IEPEKUHYTOM
qepes

nérkuii 0J10K"

152

@u3nYeCKUil IPAKTUKYM 110
teme "M3mepenue

KO3 uImeHTa TpeHus 1o
BEJIMYMHE yTJIIOBOTO
kod(durmenra
3aBucuMocTd FTp(N)" wim
"UccaenoBanue IBUKEHU
OpycKka 1o HaKJIOHHOH
TUIOCKOCTH C TIEPEMEHHBIM
kodpunmenToMmTpeHus"
niu "V3yuenue nBUKEHUs
rpysa

Ha Bajly ¢ TpeHueM"

153

Pu3nYeCcKU IPAKTUKYM
o teme "MccnenoBanue
YCIIOBUI paBHOBECUS
TBEPIOTO TEJNA, UMEIOILETO
OCh BpallleHUs " Un
"KoHcTpynpoBanue
KPOHIITEHHOB U Pacy€T
CHWJI YIPYrocTH" WUJIN
"N3y4yeHne ycTOHYMBOCTH
TBEPJIOTO TEA, UMEIOIIETO

TIJIOIA b OTIOPHI"

154

Pu3nYeCcKUil IPAKTUKYM
o teme "M3mepenue
UMITyJIbCa TeJla o
TOPMO3HOMY yTH'" WIIH
"N3MepeHue CUIbITATH,
CKOPOCTH MOJEIN
AJIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TSTH"
niu "CpaBHeHue
W3MEHEHHUS UMIyJIbca Tefa
C UMILYJIbCOM

cuwibel" win "UccnenoBanue
COXPAaHEHHUs UMITyJIbCa MPU

yopyrom
B3aMOIEHCTBUN WIIN




"U3mepenue
KMHETUYECKOU DHEPIUU

TeJa 110 TOPMO3HOMY

yTU

155

®u3nYeCcKuil MPaKTUKYM
o Teme "M3yuenue
M30TEPMHUYECKOTO
mporecca
(peKOMEeHTI0BaHO
UCHoJib30BaHue UGpPOBOit
nabopaTopun)" Uin
"N3y4ueHnen30X0pHOro
npouecca" wim "M3yuenue
n300apHOTO TIporecca”
nin "IIpoBepka

ypaBHEHHUS COCTOSTHUSA"

156

Ou3nvecKuil MpakTUKyM 10
teMe "M3mepenue
YACIBbHOU TerIoéMKOCTH"
unu'"MccnenoBanue
IpoIiecca OCThIBAaHUS
BeliecTBa" uiu
"UccnenoBanue
anuabatHoro mporecca'
nnu "N3yuenue
B3aMMOCBSI3H HEPTUU
MEXMOJIEKYJIIPHOTO
B3aMMO/ICUCTBUSA U
TEMIIEPATYPHI KUTICHUS

JKUIKocTen"
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Pu3nYeCcKUil IPAKTUKYM
no teme "N3yuenue
3aKOHOMEPHOCTEN
HcnapeHus KuaKocten"
unu "M3mepenue
yEIbHON TEII0ThI
IUIABJIEHUS JbAa" WU
"N3y4eHnecBONCTB
HACBIIICHHBIX TApOB" WU
"N3mepenue abcomoTHOM
BJIAKHOCTH BO3/yXa U
OLICHKA MacChl IapOB B
nomMemenuun". Mzmepenue
koa¢dunrenTa

MMOBCPXHOCTHOT'O




HaTAXKCHUA
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PuU3HYECKU IPAKTUKYM
no teme "HaGmoenue
MIpEeBpALICHUS SHEPTUU
3apsSKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
W3JIy4yeHHs cBeroauoaa'
nim "HU3ydenune
MPOTEKAHUS TOKA B LIETIH,
cozepIKallen
KOHJIeHcaTop" uiun
"Pacnipenenenue pasHOCTH
MTOTEHIIUAJIOB
(HanpspDKEHHMS ) TIPU
MOCIe0BaTEILHOM
COCIMHCHUH

KOHJIEHCATOpOB"
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Ou3nvecKuii MpakTUKyM IO
TeMme "Uccnenosanue
CMEIIIaHHOTO COEAMHEHUS
pe3ucTopoB" Uiu
"N3mepeHue yaenbHOro
COTIPOTHUBIICHUS
MIPOBOJHUKOB" MU
"UccnenoBanue
3aBUCUMOCTH CHUJIbI TOKA OT

HaIpsHKEHU JJ1s1 JTaMITbI
HakajuBaHug"

https://m.edsoo.ru/

7f41bf72
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@uU3NYECKUI IPAKTUKYM 110
teme "HaOmonenue
3eKTpoan3a" uin
"N3mepenue 3apsaa
OJIHOBAJIECHTHOT'O MOHA'"WJN
"HUccnenoBanne
3aBUCHUMOCTHU
COINPOTUBIICHUS
TEPMOPE3UCTOPA OT
teMneparyps!” ninn "CHsrue
BOJIBT-

aMIIEPHOM XapaKTEPUCTUKH
nuona"

161

Pe3epBHbIii ypoK.
O06o0061ieHue u

cUCTeMaTHU3al s 3HaHUU 1O



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

teme''Kunemarnka'

PesepBHbIii ypOK. https://phys-
162 O06o0meHue u 1 eqe._sdamqia.ru/?
CHCTEMATH3aIHs yschd:hn320300
. 13819748611
3HAHUH 110 TeME
"luHamuka"
Pe3epBHBIil ypOK. https://m.edsoo.ru/
163 O0001enue u 1 71fA1bf72

cUCTeEMAaTHU3alud 3HAaHUU 1O
teme "CraTtuka

TBEpOTO Tema"

PesepBHbIit ypoK.
164 O06001enue u 1
CHCTEeMaTH3aIus 3HaHUIH
o Teme "3aKOHBI

COXpaHEHHUs B MeXaHHKe"

PesepBHbIit ypoK.
165 O06o0061IeHuE U 1
CHCTEeMaTH3aIus 3HaHUIH
1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETHYECK

oif reopun"
Pe3epBHBIit ypok. https://
166 O606u1eHNe 1 1 phys-
cUCTEeMaTU3als 3HAHUI ege.sd
o Teme "TepMoIuHAMUKA. amgia.
TemmoBslie MamuHb" ru/?ysc
lid=Im
32030
cj3819
74861
i
PesepBHBIii ypoOK.
167 O6o06menue 1
CHUCTEMAaTH3aIIHs
3HaHUH 10 TEME
"ArperaTHble
COCTOSIHHS
BEIICCTBA.
da3o0Bble epexos!”
Pe3epBHbIit ypoK. https://
168 O6001Eenue 1 1 phys-
ege.sd

CUCTEMATHU3al Ui
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3HAHUH 110 TEME

"DnexkTpuieckoe ru/?ysc

mose" lid=Im
32030
cj3819
74861
i

Pe3epBHBIii YPOK. https.//

169 Oo6o06uieHue u 1 phys-

CHCTEMAaTH3aLIHs ege.sd

3HAHUM 110 TEME amgia.

"[TocTosTHHBII ru/?ysc

ANMEKTPUICCKUI lid=Im

TOK" 32030
cj3819
74861
1

PesepBHBIii ypOK.

170 O6o06meHue u 1

CHUCTEMAaTHU3AIUs 3HAHUM

mo teme "Toku B

pa3nanyHbIX cpenax”

OBIEE KOJIMYECTBO 170 16

YACOB ITIOITPOI'PAMME
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11 KIIACC

KounyecTBO 4acoB JJekTp
Ne Hara OHHBbIE
Tema ypoka
n usyyenu| uudpos
/ ! ble
n o0pa3oB
areJibH
ble
pecypc
bl
Beero Kour | Ilpak
pPoJib TH4YeC
Hble KHe
pador | pabGort
bl bl
BzaumopeiicTBrEe NOCTOSIHHBIX
MarHuTOB UIIPOBOJHUKOB C 1
TOKOM. MaruurHoe mnoue.
I'mnoreza Amnepa
BekTop MmarHuTHOM https://phys
uHayKnun. [puHnun 1 C )
CYMEPIIO3UITUN MAarHUTHBIX eqe.sdarr_]qLa
. . ru/?ysclid=
nosnei. JINHMMMarauTHON Im32030ci3
VHYKIHHA 819748611
MaruuTtHoe nosue 1
MIPOBOJIHUKA C TOKOM. OTIBIT
Opcrena
Cuna Amnepa, e€ HanpaBlieHUE U 1
MOJ1yJIb
Pemenne 3anau 1
[IpumeneHue 3akoHa https://m.eds
Amrepa. 1 (7)(2).ru/7f41bf
DIIEKTPOU3MEPHUTEIIBH B
bl€ IPUOOPHI
Cuna Jlopenua, e€
HaIpaBJeHUE U MOYJIb. 1
JIBr>KeHUE 3apsyKEHHOU
YacTUIbI B
OJIHOPOJIHOM MarHUTHOM I0JI€
Pemenue 3amau 1 https://phys
ege.sdamgia
ru/?ysclid=

Im32030c¢j3
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819748611

9 Pa6ota cuibl Jlopenna
10 Pemenue 3amau
1 MarsuTHOE I10JIe B BELICCTBE. https://www|
deppoMarHeTuky, napa- u . yaKiass.r akl_as_s'r
MaMarHeTUKHA _D—E/ [fizika/1
klass/elektr
odinamika-
magnitnoe-
pole-
6928993/fiz
icheskoe-
opisanie-
magnitnogo
- polia-
6925548
12 OCHOBHBIE CBOMCTBA
dbeppomarneTukoB. [IpuMeHeHue
(dbeppoMarHeTUKOB
13 Pemenue 3amau no teme https://phys
"MaruutHoe moie" o
ege.sdamgia
Tu/?ysclid=
Im32030c¢j3
819748611
14 Pemenwne 3amau mo teme
"MaruutHoe mnoie"
15 SIBieHME IIEKTPOMArHUTHON
nHaykuun. [Iotok BekTopa
MarHUTHOUN MHTYKITUU
16 OJ1C unayKuuu
17 3aKOH 3JIeKTPOMarHUTHON https://phys
unaykuundapaaes o _
ege.sdamgia
Tu/?ysclid=
Im32030c¢j3
819748611
18 BuxpeBoe anekTpudeckoe noie.
Toxku Oyko
19 OJIC MHAYKIHUH B ABUKYIIIUXCS
ITPOBOTHUKAX
20 Pemrenune 3amau
21 [pasuio Jlenua https://phys
éqe.sdamqia
Tu/?ysclid=
Im32030c¢j3

819748611
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22

WNunyktuBHOCTh. KaTymika
MHAYKTUBHOCTHUB LIENTU
HOCTOSIHHOT'O TOKa

23 Ssnenue camonnykuuu. DJIC https://m.eds
CaMOMHTyKIIUH 00.ru/7f41bf
72
24 OHeprust MarHUTHOTO MOJsS
KATYIIKH CTOKOM.
DJIEKTPOMArHUTHOE I10JIe
25 Pemenue 3amau
26 O600611eHNIE U CUCTEMaTH3AIHS https://phys
3HAHUM ITOTEME o _
"OnexkTpoaguHaMuKa" eqe.sdamma
Tu/?ysclid=
Im32030c¢j3
819748611
27 Kontponbnas padora mo reme
"DnexkTpoauHamuka'
28 KonebarenpHas cucrema.
CBo0OoaHbBIE KOTIEOaHUS.
["apMonnyeckue KoaeOaHus
29 Kunematuueckoe u
IMHAMHYECKOE OIMCAHNE
KoJIEOATENbHBIX IBIKEHUN
DHepreTudeckoe OMrcaHue.
30 BriBox quHaMudeckoro
OTHMCaHUS TAPMOHUYECKUX
KoneOaHuil U3 ux
HHEPreTHYECKOTO U
KHHEMATHYECKOTO OIMCAHUS
31 AmmuTyna u dasza koneGanumii https://m.eds
00.ru/7f41bf
72
ITepuon m wactora
kosiebanuit. [lepuoamansix
32 CBOOOIHBIX KOJIEOaHUH
MaTEMAaTHYECKOTO
MasTHUKa. [lepuon
CcBOOOIHBIX KOJIeOaHNHI
MPYKHHHOTO
MasiTHHKA
33 3aryxaromue KoiaeOaHus.
BrinyxaeHHblekoae0aHusl.
Pe3onanc
34 ABTOKOJNIEOAHUS
35 Pemenue 3agau
36 https://res

Ypok-koH]pepeHuus
"MexaHn4ecKue

h.edu.ru/s
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KoJIEOaHUS B MY3bIKaJIbHBIX

ub

UHCTpYMEHTax" ject/lesson
4907/
37 O0o01eHue u https://phy
cUcTeMaTH3aIHs 3HAHUH 110 S-
teme "MexaHn4ecKue ege.sdamg
KoJeGanus " ia.ru/?yscl
id=Im320
30cj38197
48611
38 DNeKTpOMarHUTHHIC
KoJie0aHusl.
KosiebarenbHbIi KOHTYD
®opmyna Tomcona. Cea3b
39 AMILTATY/IbI
3apsijia KOHJIEHcaTopa ¢
AMIUTATYION CHIIBITOKA B
K0JIeOAaTEITbHOM KOHTYpE
40 3aKOH COXpaHEHUS SHEPTUH B
U/1eaIbHOMKOJIC0ATEIIbHOM
KOHTYpE
3aryxaroiue
41 AIIEKTPOMAarHUTHBIE
KoJie0aHusl.
BeIHyX1€HHBIE
DJICKTPOMArHUTHBIC KOJICOAHUS
42 [TepeMeHHBIH TOK. https://phy
Pesucrop u IS-
KOH/IEHCATOPB I[ETTH lege.sdamg
HIEPEMEHHOT0 TOKa lia.ru/?yscl
id=Im320
30cj38197
48611
43 Karymka
UHIYKTUBHOCTH B
[ETUTIEPEMEHHOTO
TOKa
44 3akoH Oma aiis
AIIEKTPUYECKOMN 1IEeMHU
NIEPEMEHHOTO TOKa
MoIHoCTh https://phy
45 MEPEMEHHOT0 TOKa. S-
AMIUTUTYAHOE U ege.sdamg
JCHCTBYIOIICE ia.ru/?yscl
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3HA4YCHUCCUJIIbI TOKA U

id=Im320

HaNpsHKCHUS 30Cj38197
48611

46 Pe3onanc B 1
ANEKTPUUECKON TeTTH

a7 Pemrenue 3a1au 1
WneansHblif TpanchopmaTop.

48 [Ipou3BoaCTBO, Nlepeaayda u 1
noTpebaeHue
3JEKTPUUECKON
SHEPrUU
OKOJIOTUYECKUE PUCKU ITPU https://m.ed

49 MIPOU3BOJICTBE 1 s00.1u/7f41
anektposHepruu. Kymnbrypa pi72
UCTIOJIb30BaHUS
AJIEKTPOIHEPTHHU B
MIOBCEHEBHOM KU3HU

50 Pemienue 3amaq 1

ol Pemenue 3ana4 1

52 OGo06eHue u 1
cHUcTeMaTU3alus 3HaHUM 110
TeMe "DIeKTPOMarHUTHbHIE
KoneOaHus"

53 MexaHuYecKHe BOJIHBI. 1 https://res
XapakTepuCTUKN h.edu.ru/s
MEXaHHYECKUX BOJTH ub

Ject/lesson
/3795/

o4 CBolicTBa MEXaHUYECKUX 1
BOJIH

05 3Byk. XapaKkTepUCTUKH 3ByKa |1

56 UudpasByk U yIbTpasByK. 1
[ITymoBoe3arpsizHeHNE
OKpYKaroIle cpeapl

S7 Pemenue 3agau

o8 DJIEKTPOMATHUTHBIE BOJIHBL. 1 https://m.ed
N3nyuyenune s00.ru/7f41
AIIEKTPOMArHUTHBIX BOJTH pi72

09 DHeprus 1eKTPOMAarHUTHBIX 1
BoIH.CBolicTBa
9JIEKTPOMArHUTHBIX BOJIH
[ITkasa 3IeKTpOMArHUTHBIX BOJIH.

60 [Ipumenenue 1
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AJIEKTPOMAarHUTHHIX BOJH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U

61 TEJIEBUICHHUS.
Pagunomokarust.
DIIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOIICH
cpepl

62 KoHTposibHast paboTa 1o
teme "Konebanusu BOIHBI"

63 Cger. 3akoH https://m.ed
IPSAMOJIMHENHOTO 500.ru/7f41
pacnpocTpaHeHHsI CBETa bf72

64 Pemenue 3amay Ha https://res
PUMEHEHHE 3aKOHa h.edu.ru/s
PSAMOJTMHEHHOTO ub
pacrnpoCTpaHeHHs CBETa ject/lesson

/4914/

65 Otpaxenue cBeta. [Inockoe
3epkano.Chepuueckoe
3epKasio
[Tpenomiienue cBeta. https://phy
AOCONIOTHEIN 1 S-

66 OTHOCHUTEJBHBIN ITOKa3aTelb ege.sdamg
npenomienus. [loanoe ia.ru/?yscl
BHYTPCHHEE OTPaXKCHUE. id=Im320
IIpesiebHEI yroJl HOTHOTO 30cj38197
BHYTPEHHETO 48611
OTpaKEeHUS

67 Pemenue 3anau Ha
NPUMEHEHHE 3aKOHOB
OTPaKEHUS U TIPETIOMIICHHUS
CBETa

68 Xog nydeii B mpu3Me.

Hucnepcus cera.ClaoKHBIN
coctaB Oenoro cBeTta. LlBer

69 Jlunsbr. OKYCHOE pacCTOSHUE https://m.ed
HOTITHYECKAsI CUJIA JIMH3bI S00.1u/741

bf72

70 [TocTpoerue H306paKeHNi B
JIMH3aX U UXCHCTEMaX.

YBenuueHue JUH3bI
Pemienune 3az[vaq Ha MOCTPOCHHE hitos://res
71 M300paKeHHH, TOTyJaeMBbIX C
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[IOMOILLIOJINH3 h.edu.ru/s
ub
ject/lesson

3843/
72 I'mas xkak onTuyueckas cucreMa
73 Pemenue 3anau. IIpenens
MPUMEHUMOCTUT€OMETPUICCKOM
OIITHUKHU
74 CKOpOCTB CBETA M METOIBI €€ httos://oh

U3MEpEHU e L
S-
ege.sdam
la.ru/?yscl
id=Im320
30cj38197
48611

75 Jlucniepcus cBeTa

76 Untephepenius cBeta

77 KorepeHTHBIC HCTOYHHKH.
YcnoBus HaOIHOIEHUS
MaKCHMYMOB U MUHHIMYMOB

78

Pemerue 3ana4 https://m.ed
500.ru/7f41
bf72

79 [Tpumenenue nHTEpdEepeHIINH

80 Judpaxuus ceera

81 JudpakumonHas pemerka.
Y ci1oBrueHa0MI0 AEHUS TTIABHBIX
MaKCHMYMOB

82 Pemrenwe 3amau

83 [ToriepeYHOCTh CBETOBBIX BOJIH.
[Tonsipu3zanus ceTa

84 Pemienue 3agau

85 CBeTOBbIC SIBJICHUS B TIPUPO/IE

86 O0001IeHNEe 1 cCcTEMaTH3aIHSA
3HaHu# noreMme "OmnTuka"

87 KontponbHast pabota o reme

«Onrukay

['paHuIIBI TPUMEHUMOCTH

38 KJIAaCCHYECKOMMEXAHNKH. 3aKOHBI

SJICKTPOAMHAMUKHU UITPUHIIATL
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OTHOCHUTCIIBHOCTH

89

ITocTynatel crienMaIbHON TEOPUH

OTHOCHUTCIIBHOCTHU

[

90

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeobpazoBanust
Jlopenua. YcnoBue
HPUYHMHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMme]yIeHre BPEMEHU U

COKpPAallICHUC NJIMHBI

01

DHeprus U UMIYJbC
PENATUBUCTCKONYaCTHIIBI

02

CBs13b Macchl ¢ SJHEpruen u
HMITYJIbCOM PESTUBUCTCKOU
YacTULIBI. DHEPrHsl TOKOs

93

PaBHOBeCHOE TEIIOBOE
U3JIy4eHHE

04

3akoH cMeleHust Buna

95

I'unmoresza M. Ilnanka o
KkBaHTax. @OTOHEI

96

OHeprus U UMIyibC pOTOHA

97

dotorpdext. OnbrTer A. T'.
CroneroBa.3aKOHEBI

doroapdexra

98

VYpaBHeHue DiHIITEHA 151
dotoaddekra. "KpacHas
rpanuna” poroapdexra

99

Hasnenue cera. OnbiThl I1. H.

JleOeneBa

100

BosHoBEIE CBOMCTBA YaCTHIL

101

Bosnbl ne bpoins. [{nuna
BOJIHBI JIe bpoilsid u pazmepsl
00J1aCTH JIOKATHU3aluU
JBIKYIICMCS YaCTHUIIBI

102

KopnyckynsspHO-BOITHOBOM
JyaJn3m

103

Judpakius 3JIeKTpOHOB Ha
KpHUCTAIIax

104

Crienmnduixa u3MepeHuii B
MUKpomupe.COOTHOILICHUS
HEOIpEeIETEHHOCTEN

https://m.ed
S00.ru/7f41
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I'eiizenGepra

bf72

105

Pemenue rpaduueckux 3agau

106

Pewenne pacu€THbIX 3a1a4

107

KonTponbhas pabora 1o
temaMm: "OcHoBeICTO",
"KopmyckysipHO-BOIHOBOMH
nyanuzm"

108

OnbITHI IO MCCIIEIOBAHUIO
crpoeHus aroma. llnanerapuas
Mojieb atoma Pesepdopna

https://res
h.edu.ru/s

ub

ject/lesson
3910/

109

IToctynatel bopa

110

Bunei ciektpoB. Cextp
YPOBHEH 3HEprunaToMa
BOJIOpOJIA

111

CronTaHHoOE U BBIHYKIACHHOC
HN3ITYy4CHUCCBCTA

112

Jlazep

113

Hyknonnast Mogens gapa
I'eiizen6epra- MBaneHKo.
3aps 1 MaccoBOE YUCIIO AApa.

M3oTomnrsl. PagnoakTnBHOCTH

114

3aKoH paIuOaKTHBHOTO
pacmana. CBoiicTBa
MOHHU3UPYIOIIETO U3TyYeHHS.
BnusiHue pagnoakTHBHOCTH Ha
JKUBBIE OpPTaHU3MBI.

Ho3nmerpus

115

OHeprus cBA3M HYKJIOHOB B
anpe. Slnepusiecunsl. Jledexr
Macchl saapa. SnepHbie
peakuuu. SnepHble peakTopsl.
[TpoGiiemsl ynpaBiisieMoro
TEPMOSIEPHOTO CHHTE3A.

OKOJIOTUYECKHUE aCTIEKTHI
pa3BUTHA AIACPHON

SHEPTreTUKHU

116

Mertonbl peructpanuu u
HCCIIETIOBAHUS AJIEMEHTAPHBIX
yactull. DyHJaMeHTalbHbIE
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B3auMOJEUCTBUA. bapuoHsl,
ME30HBI U JICITOHBI.
IIpencrasnenue o
CrangapTHOI

mozenu. KBapk-TitooHHas
MOJIEJIb aJJPOHOB

117

®du3suKa 3a npeaeaaMmu
CranpapTHoil Mojienu.
Témuas Mmatepust U TEMHast
sHeprus. EquHcTBO
bu3nYeCKOil KapTUHBI

Mupa

118

OTalbl Pa3sBUTHA aCTPOHOMUMU.
3Ha‘leHI/IeaCTpOHOMI/II/I

119

[TpMEHUMOCTh 3aKOHOB
bu3HUKY 1S OOBSICHCHHUS
NPUPOIBI KOCMUYECKUX
00BEeKTOB. MeToIbI
aCTPOHOMUUYECKUX

HUCCIEe0BAaHUN

https://m.ed
s00.ru/7f41

bf72

120

CoBpeMeHHbIE
OIITHYCCKHUE TCICCKOIIBI,
pPaZMOTENECKOITBI,
BHeaTMoc(epHas
aCTPOHOMMUS

121

Bun 3Bé3nnoro Heba.
Co3zBe3nusi, spKue 3BE31bI,
IUIAHETHI, UX BUINMOE
IBIDKEHUE

122

ConneuHas cuctema.
Connue. Conneunas
AKTUBHOCTH. MICTOUHUK
sHeprun CoyHIA U3BE3

123

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKH.

Jwnarpamma
"CreKTpaJIbHBIN KJlacc —
CBETUMOCTB"

https://m.ed
S00.ru/7f41

bf72

124

3Be3/1bI IIaBHOU
OCJIEN0BATEILHOCTH

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBICTIPEICTABICHUS O
HpOI/ICXO)K,Z[eHI/II/I M 3BOJJIFOIINHU
CouHIia ¥ 386311, DTamkl JKU3HA
3BE3
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126

Muineynsiii [1yrs — Hama
I'amakTnka. TUNIBITATAKTHK.
UEpHbie AbIpBI B iApax raJjakTHK

https://res
h.edu.ru/s

ub
ject/lesson
4935/

127

Bcenennas. Paciumpenue
Bcenennoit. 3akonXa66ima.
Teopust bonbioro B3peIiBa.

PenuxToBoe H3JIYUCHHC

128

MacmrabHas CTpyKkTypa
Bcenennon.Meraranaktuka

https://res
h.edu.ru/s

ub
ject/lesson
4937/

129

Hepeménnnie mpoOiaemMbl
aCTPOHOMHUHU

130

Pu3n4eCcKuil IPAKTUKYM 110
teme "HccnenoBanue
MarHUTHOTO IT0JIS

IMOCTOSTHHBIX MarHUTOB'" MJIN
"UccnemoBanue CBOMCTB
dbeppomMarHeTUKOB" WK
"UccnemoBanue

JIEHCTBHUSA NOCTOTHHOT'O MarHUTa
Ha paMKy C

TOKOM"

131

Pu3nYecKuil IPAKTUKYM I10
teme "M3MepeHne cuibl
Awmrnepa" win "N3yuenune
3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wnn "Onpeznenenue
MarHMTHON HHIYKIUH

Ha OCHOBE M3MEPEHUS CUJIIBI
Awmrepa"

132

Pu3n4eCcKuil IPAKTUKYM
o teme "HccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHON
WHIYKIUU'" WK
"Onpenenenne
WHIYKIIUU BUXPEBOTO

MAarduTHOTO mois"”

133

Du3n4eCcKuil IPAKTUKYM I10
TeMme "HUccienoBanue IBiICHUA
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camounaykiuu" wim "Coopka
MOJIENIN 3JIEKTPOMAarHUTHOTO

reHeparopa"

134

Du3nYeCKui MPaKTUKYM
no teme "U3mepenue
neproa CBOOOTHBIX
KoJIe0aHUI HUTSHOTO U
MPY>KUHHOTO

MAasiTHUKOB"

135

DuU3nYECKu MPaKTUKYM
o TemMe
"IIpeobpa3zoBanue
SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

Du3nyecKui MPaKTUKYM 10
teme "MccnenoBanue
MEPEMEHHOTO TOKA Yepe3
IIOCJIEIOBATEIIFHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYUIKY ¥ pe3UcTop" WIH
"HUccnenoBanue pabOThI
HCTOYHUKOB CBETA

B LIETIH IEPEMEHHOTO

TOKa"

137

Pu3nYeCKUil NPAKTUKYM 110
Teme"3yuenue napameTpos
3BYKOBOH BOJIHBI"

138

Pu3nYecKuil IPAKTUKYM I10
teme "M3MepeHue mokazaTens
MpEJIOMJIEHUS CTeKIIa" Hin
"Tlony4yenue n3o0paxeHus B

CHUCTEME U3 MJIOCKOTO 3epKajia
U JTUH3E"

139

Pu3nYecKuil IPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH (JOKYCHOTO
paccTosHUs OT BelllecTBa (Ha
npUMepe KUJIKUX JTHH3)" UITH
"U3mepenune GoKyCcHOTO
pPaccTOSHUS pacCEUBAIOLINX

ua3"

140

DuU3NYECKU MPAKTUKYM 10
teme "HaOmonenue nudpakiumy,
uHTephepeHITuN




U moJisipu3anuu ceera'

141

Pu3n4ecKuil IPAKTUKYM I10
teme "OrnpeneneHue UMITyJibca
U HEPTUM PENITUBUCTCKUX
yacTull (o pororpadusm
TPEKOB 3apsKEHHBIX YaCTHIL B
MarHuTHOM

mosie)"

142

Pu3n4eCcKuil IPAKTUKYM I10
teme "M3mepenue
nocrosiHHOM Ilmanka Ha
OCHOBE HCCJICIOBAHMS
dororddexra" umm
"UccnenoBanre 3aBUCUMOCTH
CHJIBI TOKA

yepe3 CBETOAMO OT
HanpspKkeHus"

143

Pu3nyecKui MPakKTUKYM 10
teme "HccnenoBanue criekTpa
Pa3pe’KEHHOr0aTOMaPHOTO
BOZIOPO/Ia U U3MEPEHUE
noctosiHHo Punbepra”

144

Du3nYeCKUil IPAKTUKYM I10
teme "HccnenoBanue
paauoakTUBHOTO (POHA C
HCIIOJIb30BaHUEM
nosumerpa” ninu "U3ydyenue
HOTJIOIEHUs OeTa-yacTuIl

aroMUHNIEM"

145

Pu3nYecKuil IPAKTUKYM I10
teMme "HaOmromeHus 38€34HOTO
Heba HeBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN
JUTs1 OTIPEJIEIICHUS TIOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro
MOTYIIAPHUS U SIPKHE 3BE3BI"
win "HabmoeHus B TeNeCKom
JlyHsl, 1aHET, TYMAHHOCTEN U
3BE3HBIX

cKoruieHui"

O0001enne n




146

cHCTeMaTH3aIys 3HaHU M.
Posb ¢pu3uku 1 acTpoHOMHUH
B DKOHOMHYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJIBHON U dTUYECKOH
chepax

JIeSITEIILHOCTH YeJIOBEKa

147

O0001IeHUE ¥ cCUCTEMAaTU3AlUSA
3HAHUI.

Posb 1 MmecTo Qu3uKy 1
aCTPOHOMHH BCOBPEMEHHOM
HAayYHOH KapTHHE MHUPa

148

O06o001IeHne U cUCTeMaTH3aIHs
3Hanuil. Ponb ¢pusndeckoit
TEOpHH B (HOPMUPOBAHUU
npecTaBiIeHu o GpU3NYeCcKoi
KapTHHE MHpa, MECTO
(bu3nUecKoil KapTHUHBI MUpPA B
00111eM psATy COBPEMEHHBIX
€CTEeCTBEHHO-

Hay4YHBIX [IPEICTABICHUHN O
npupoze

149

O00011IeHNE U CUCTEMATH3ALIUS
3ganui noreMe "Kunemaruka"

150

0O0001IeHNEe 1 cUCTEMAaTH3 Al
3gaHui moreme "Kunemaruka"

151

O06o01IeHrne U CUCTEMATU3 A
3HaHui moreme "J{uHamuka"

152

0O0001IeHNe 1 cUCTEMAaTH3AIHA
3gaHui moreme "Craruka
TBEpaoro Tena'

153

O000I11IeHNE U CUCTEMATH3ALIUS
3HaHUU noTeMe "3aKOHbBI
COXpaHEHHUs B MEXaHUKe"

154

O00011eHNEe U CUCTEMATU3ALIS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

155

O0001eHNEe 1 cCcTEMaTH3aIHS
3HAHWM ITOTEME
"Tepmonunamuka. TennoBbie
MAaIIuHb!"

156

O0001EeHUE U cUCTEMAaTU3 AU
3HAaHWUH 110

https://m.ed
S00.ru/7f41
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TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. da3oBble nepexoas”

bf72

157

0O00011EeHNE ¥ cCTEMAaTH3alHs
3HaHUM noTeMe "DIeKTpUIeCcKoe
mmose"

158

0O00011eHNE ¥ cCTEMAaTH3alHUs
sHaHu# noteMe "[locTosSHHBIN
ANEKTPUUYECKUHN TOK"

159

0O00011eHNE ¥ cCTEMAaTH3aIHS
3HaHu# noteMe "Tokxu B
pa3iInyHbIX cpenax”

-

160

0O00011eHNE ¥ cUCTEMAaTH3alHS
3HaHui noteMe "MarautHoe
mosie"

161

PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHUHU I10 TEME

"DieKTpOMarHuTHas HHIYKIus"

162

PesepBHBII ypOK.
O0o061IeHNE U
CHCTEMAaTHU3allH
3HAHUM 10 TeMe
"MexaHndeckue
Konebanus"

163

PesepBHBIi ypOK.
0O00011IeHnEe "
cUCTEeMaTH3aIHs
3HaHUH 110 TEME
"OneKTpOMarHuTHbIE
Kosiebanus"

164

Pe3epBHBIN ypOK.
0O00011eHne n
cucTeMaTu3aIus 3HaHui
o TeMe "MexaHnueckue u
ANEKTPOMArHUTHbBIE

BOJIHBI"

165

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEMAaTH3aIus 3HAHHI
mo TeMe "Onruka"

https://m.eds
00.ru/7f41bf

72

166

PesepBHrIit ypok. O600ICHHE
U cucreMaTtusanus 3HAHUH 110
Teme "OCHOBBI

CTO"



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

167

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEeMaTH3aIus
3HAHUM 110 TEME

"KopnyckynsipHO-BOJIHOBO#

nyanu3m"

168

PesepBHBIi ypOK.
0O0001EeHue 1
CHCTEMAaTH3aLHs
3HAHUM II0 TEME
"duznkaaroma"

https://m.eds
00.ru/7f41bf

172

169

PesepBHBIi ypOK.
O0o061IeHNE U
CHCTEMAaTHU3allHs
3HAHUU T10 TEME
"du3nKaaTOMHOTO
sapa u
3JIEMEHTapHBIX
qacrur”

170

PesepBHBIi ypOK.
O06o06micHue U
CHCTEMAaTHU3allHs
3HAHUM 10 TeMe
"J51eMeHTHI
acTpopuzuxu”

OBIIEE KOJIMYECTBO

YACOB ITIOITPOIT'PAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI JIUVIAA YYEHUKA

» dusuka, 11 kmacce/ KacesinoB B.A., O011ecTBO ¢ OrpaHUYEHHOM

OoTBeTCTBEHHOCTHIO «/[IPODAY»; AxmonepHoe 061mecTBo «M3marenscTBo

«IIpocBenieHue»

» dmsuka, 10 kimace/ KacesinoB B.A., O6mmecTBO ¢ orpaHUYeHHOM

OoTBeTCTBEHHOCTHIO «[IPODAY»; AxkuironepHoe ob1ecTBo «M3narenscTBo

«ITpocsenieHue»

METOANUYECKHME MATEPUAJIbBI VI YYUTEJIA

1.

2.

®enepanbHblil ['ocynapcTBeHHbIN 00pa3oBaTeNbHbIA CTaHAAPT 00IEro 00pa3oBaHMs
(®roCco00). - M.: lIpocsewenue, 2021 r.

E.M. I'yrauk, A.B. Ilepbimkun. [TporpamMmel 17151 0011e06pazoBaTenbHbIX

yupexaennit. ®usuka. 7-11 k1. / coct. B.A. Koposun, B.A. Opinos. - M.: JIpoda,

2010T.

AranoB A. B. ®u3uka BOKpyr Hac: KaueCTBEHHbIE 3a/1auu 110 ¢pusuke / A. B. Aranos. —
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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http://www.mon.gov.ru — opunuaapHeIi calT MUHHCTEpCTBA 00pa3oBaHus U HayKH PD
http://www.edu.ru— denepanapublii mopran «Poccuiickoe 00pa3oBaHUE»

http://www.school.edu.ru — poccuiickuii o61ieo0pa3oBarenbHbIii [TopTan

http://www.ege.edu.ru - mopras uaHGoOpMaMOHHON MOAIEP)KKU EnuHoro
rOCy/IapCTBEHHOT09K3aMeHa

http://www.fsu.edu.ru— dbenepanbHbiii coBet mo yueonnkam MOuH P®
http://www.school-collection.edu.ru — eaunas kosutekius UGPOBBIX 00PA30BATEIBLHBIX PECYPCOB
http://pedsovet.su/

http://festival. 1september.ru/

. http://www.uroki.net/
. http://www.uchportal.ru/

Oopa3oBareibHble Y1eKTPOHHBbIe UHTEpHET-pecypehl
http://videouroki.net/ Buneoypoku B cetrt HTEpHET
http://www.alleng.ru/index.htm Bcewm, kTo yuuTcs.
http://lit.1september.ru/index.php TI'azera «Du3uka
http://ege.edu.ru ITopran uadopmannonHoi moaaepxkku EI'D
http://www.proshkolu.ru/ Caiit amst yuurenei
http://www.repetitor.org/ Cucrema caiiToB «PerneTutop»
http://nsportal.ru/ ConuanbHas ceTb paOOTHUKOB 00pa30BaHUs
http://www.uchportal.ru/ Yuutenbckuii moprain
https://phys-ege.sdamagia.ru/?ysclid=Im32030cj3819748611 - pemy EI'D
https://m.edsoo.ru/7f41bf72 bubauoreka [JOK
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