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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo @Qu3nke HA YpOBHE CpeaHero ooOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUN W TpeOOBaHWU K pe3yiabTaTaM OCBOEHUS
OCHOBHOM 00pa3oBarenbHOM mporpammsel, npeactaBieHHbix B GI'OC COO, a
Takke ¢ yuéroM ¢enepabHOM paboueit mporpaMmbl BoctiuTanus u KoHmenyn
npernoaaBanus yueoOHoro npeamera « Du3nkay B 00pa3oBaTellbHbIX OpTraHU3aIl UsX
Poccwuiickoit  ®enmepanuu,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPAMMBI.

[Iporpamma o ¢pusmke onpenenser 00s3aTeIbHOE PEIMETHOE COJIepIKaHue,
YCTaHABJIMBACT PEKOMEHYEMYIO TIOCJICIOBATEIbHOCTh U3YUCHHUSI TEM U Pa3JieioB
y4eOHOTO MpeaMeTa ¢ yIETOM MEKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKA Y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydJaroImmxcs.
[Iporpamma 10 ¢u3uke maéT TPEACTaBICHHE O IEIIAX, COJASpKaHWH, OOIIeih
CTpareru OOy4YeHUs, BOCIHUTAaHHS W pa3BUTUS OOYYAIOMIUXCS CPEICTBAMU
yaeOHoro npeaMera « Guzuka» Ha yriryOJI€HHOM ypOBHE.

N3ydenne kypca ¢Gu3NKu yriiyOJEHHOTO YpPOBHS TO3BOJIAET pEaTn30BaTh
3a/1a4u NMpo(ecCuOHATLHON OPHUEHTAIINH, HAPABJICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBJICHHUSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
o0yJarmuMcsi, KOTOpbIe HEOOXOAWMBI I TPOJOJDKEHUS OOpa3oBaHUS B
OpTaHM3aluIX MPOPECCHOHATLHOTO O00pa30BaHMS IO Pa3IUYHBIM  (PU3HUKO -
TEXHUYECKUM M MHKEHEPHBIM CIICIIUATLHOCTSIM.

B mnporpamMe mo ¢usuke oOmnpenensioTcs IUIAHUPYEMBbIE PE3yNIbTaThl
OCBOCHMS Kypca (PM3UKH Ha YPOBHE CPEIHETO 0OIIET0 00pa30BaHUs : TMIHOCTHBIE,
MeTamnpeaMEeTHbBIe, TpeAMeTHhIe (Ha  yrioyoméHHoMm  ypoBHe). HaydHno-
METOJIOJIOTUYECKON OCHOBOM 1Jisi pa3padOTKH TPeOOBAaHWN K JIMYHOCTHBIM,
METaNnpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIuXcs, OCBOUBIINX
nporpaMMmy T0 (U3UKEe Ha YpPOBHE CpeaHero ooémiero oOpa3oBaHHs Ha
yIIyOJIEHHOM yYpPOBHE, SIBJIIETCS CUCTEMHO-IEATEIHbHOCTHBIN MOIXO0/.

[Iporpamma o puzmke BKIIIOYALT:

IUTaHUPYeMbIE pe3yJbTaTbl OCBOCHUA Kypca (U3UKKM Ha YriIyOJaEHHOM
YPOBHE, B TOM YHCJIC MPEIMETHBIC PE3yJIbTAaTHI 110 TO1aM 00yUCHUS;

cojeprkanue yueOHoro npeamera « Pu3uka» no rojgam o0ydeHus.

[lporpaMmma 1o ¢u3NKe HWMEET MPUMEPHBIN XapakTep M MOXKET OBITh
WCIIOJIh30BaHa YUUTEIAMH (DU3UKHU JIJIS1 COCTABJICHUS CBOMX pa00YHX MTPOTPaMM.

[Iporpamma no (u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YIUTEIICH U
MPENOCTABIIICT BO3MOXKHOCTH JUIA peaM3alldid  Pa3IMYHBIX METOIMYECKHUX
MOJAXOJ0B K TpenojaBaHuio (U3UKKA Ha YIIIyOJEHHOM YpOBHE TPHU YCIOBUHU
COXpaHeHHs 0053aTeIbHOM YacTH COIepKaHUS Kypca.



@dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHAs B
KauecTBe Y4eOHOTO MpeIMeTa B IIKOJe, BHOCHUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHu# 00 okpyxatorieM mupe. LIIkoybHbIN Kype (PU3UKH — CUCTEMOOOPa3yIOIIU it
JUTS €CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEIMETOB, TOCKOJbKY (PU3HMUECKHUE 3aKO0 HbI
Je)KaT B OCHOBE MPOIECCOB M SBICHUM, W3y4aeMbIX XUMHUEH, OMOJIOTHEH,
dbuszuyeckoil reorpadueili u actpoHoMued. Mcmosib3oBaHME U AKTUBHOE
NpUMEHEHHE (PU3NYECKUX 3HAHUM OMpEAETUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpA3HBIX TEXHOJIOTH B cdepe HIHEPreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCA, MOJy4EHUs] HOBBIX MATEPHUATIOB C 33JaHHBIMHU CBOMcTBamu. M3ydeHue
¢u3MKM BHOCHUT OCHOBHOW BKJIaJA B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromierocsi, B ((OpPMHUPOBAHUE YMEHUN MPUMEHSATh HAYUHbBIN
METO/1 TO3HAHUS [P BBINOJHEHUHA UMH Y4E€OHBIX UCCIIC0BAHUIA.

B ocHOBy kypca (pu3uku Ha ypOBHE CpEIHEr0 00IIEro 00pa3oBaHus MOJI0KEH
pAI uaed, KOTOPbIE MOKHO PACCMAaTPUBATh KaK MPUHLMUIIBI €0 TOCTPOESHHUS.

Hoea wenocmuocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKH
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/ienoB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3NKU
o0benqUHEH BOKpYr ¢uzmueckux teopuil. Benymmm B Kypce sBIAeTCS
(dbopmMupoBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUH, BELLECTBE U
noJie.

Hoea cymanumapuzayuu. EE peammzanus NpennoJiaracT MCMOJIb30BAHUE
TYMaHUTapHOTO MNOTEeHIMala (PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3nku Cc pa3BUTHEM OOIIECTBAa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTUUECKUMU IPOOIIEMaMHU.

Hoea npuknaouon nanpaenennocmu. Kypc pusuku yrimy0ia€HHOT O yp OBHS
IpeanoaraeT 3HakoMCTBO C LIMPOKUM KPYroM TEXHUUECKUX U TEXHOJIOT MY ECKUX
IIPUJIOKEHNUN W3YyYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHWE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea Ixonocuzayuu peanusyercs NOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
COJZepKaHus, TMOCBSMIEHHBIX HKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKW M TEXHOJIOTHUM, a TaKKe OOCYXKICHUS
po06JieM paliMOHATBHOTO MTPUPOAO0IIOIB30BAHUS U SKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue coiepKaHus MPOrpaMMBbl 1o (PU3KKE JODKHO OBITH TIOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-EATEIbHOCTHOTO NoaxoAa. s Gu3uku peanusanus 3Tux
NPUHLUIOB 0a3UpyeTCs Ha UCII0JIb30BAHUH CAMOCTOSATEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIEUCTBYIOIIEro (paktopa ydeOHOTO TIporiecca. Jmsa yrimyOn€aHoTO
YPOBHS — OTO CHCTEMa CaMOCTOSITENLHOTO YYEHHYECKOTO SKCIEPHUMEHTa,



BKJIIOYAIOIIET0 ()POHTAIbHBIE YUYEHHYECKUE OIMBITHI MPU H3YYEHUHU HOBOTO
Matepuania, 1aboparopHsie padboThl U paboThI pakTUKyMa. [Ipu 3TOM BO3MOIKHBI
nBa crocoba peamu3auuu (U3MYECKOT0 MpakTHKymMa. B mepBom ciydae
MPaKTUKyM TpoBoauTcs mubo B koHIe 10 u 11 xmaccoB, OO moclie mepBoro u
BTOPOTO MOJYTOJMA B KaXKIOM M3 3THX KiIaccoB. Bropoil cmocobd — 3T0
UHTErpaiys paboT NpakTUKyMa B CHUCTEMY JIADOPATOPHBIX PadOT, KOTOpbIE
NpOBOJSTCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stom moja paboTamu
NPaKTUKyMa MOHUMAETCS CaMOCTOSI TENIbHOE UCCIIEIOBAHUE, KOTOPOE TP OBOJUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BUIa O€3 MOMIaroBOi MHCTPYKITHH.

B nporpamme mno ¢Qu3uke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTA,
Ja00paTOpHBIX PadOT U MpaKTUKyMa MPEACTaBJI€HA €IUWHBIM MepeuHeM. Boioop
TEMAaTUKU JJIS1 9TUX BUIOB YYCHHUUYECKUX MPAKTHUYECKUX Pa0dOT OCYIIECTBIAETCS
y4acTHHUKaM# 00pa30BaTebHOT0 MPOIIECCca UCXO 1S U3 0COOEHHOCTEN MOYPOUHOTO
IUIAHUPOBAaHUSI W oOcHamleHus kabuHera ¢usuku. [lpu sToM oOecmeunBaeTcs
OBJIQJICHHE OOYYarOIIMMUCS YMEHHSMH TPOBOJUTH TMPSIMbIE W KOCBEHHBIC
U3MEpEHHsI, UCCIIEOBAaHMUs 3aBUCUMOCTEH (PU3MUECKMX BEMYMH U MOCTAHOBKY
OTIBITOB MO MPOBEPKE NP EI0KEHHBIX TUTIOTE3.

bonbiioe BHUMaHHWE yJeNnseTcsi PEHICHUI0 PAacUETHBIX W KaueCTBEHHBIX
3agad. [Ipu aTOM 17151 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3UYECKO MOJEINbI0, MO3BOJISIONINE TPUMEHSATh
U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjenia Kypca, Tak U
UHTErpUpYs MPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3nenoB. [y kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBJISIFOTCSL 3a7aHus Ha OOBSICHEHHE/TIPE/ICKa3aHhe MPOTEKAHUS
bu3nYecKuX SBICHUN U TPOIIECCOB B OKPYXKAOIIEH KU3HU, TPeOyIOIIue BEIOOpa
bu3nIecKO MOIEIH AJIs1 CUTYaITUH IPAKTUKO -OPUSHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanumsimu DPI'OC COO k MarepuaabHO-
TEXHHYECKOMY OOecredeHni0 y4eOHOro mpoiecca Kypc (HU3UMKUA YriryOJIEHHOTO
YPOBHS Ha YPOBHE CpeaHero o0miero o0pa3oBaHus 10HKEH U3ydaThCs B YCIOBUSX
npeaMeTHoro kabwHera. B kaOuHere (GU3MKKA JODKHO OBITh HEOOXOAUMOE
JaboparopHoe 00OpPYyIOBaHUE [IJIi BBIMOJHEHUS YKa3aHHBIX B IpOTrpamMMme II0
bu3nKe YYEHHMUECKUX OIBITOB, JIAOOPATOPHBIX PaboOT M pabOT MpakTUKyma, a
TaKKe JEMOHCTPAIIMOHHOE 000 YI0BaHUE.

JlemoHCTpaliMoHHOE 000pyn0oBaHWEe (QOpMHUPYETCST B COOTBETCTBUHM C
NPUHIATIOM MUHUMAJIbHOW JIOCTAaTOYHOCTH W OOECIEYHMBACT IMOCTAHOBKY
NEPEYUCIICHHBIX B MpoOrpaMMe TO (U3UKE KIFOYEBBIX JIEMOHCTpAUN IS
UCCJICIOBAHUSI ~ M3y4aeMbIX SIBIICHMA ©  TPOIECCOB, OSMIUPUYECKUX |
byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHOoe oOOpymoBaHWE [JII YYEHHYECKUX IIPAKTHIECKUX pPadoT
dbopMupyeTCS B BUAE TEMATHUECKUX KOMILICKTOB W 00ECIIEYMBACTCS B pacuére



OJHOTO KOMIUIEKTa Ha JIByX oOydamonmxcs. TemMaTH4ecKhe KOMIUIEKTbI
Ja00paTOpHOTO O0OPYAOBAHUSA NOJHKHBI OBITh TIOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUH AaHAIOTOBBIX M MU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITUGPOBBIX 1a00PATOPHUIA.

OCHOBHBIMH LIETIIMH W3y4deHUS (PU3UKHU B 0011IeM 00pa30BaHUH SIBIISTIOTCS:

(GopMUPOBAaHME HHTEPECA M CTPEMJICHHS OOYyYaloUMXCsi K HaydHOMY
U3YYEHUIO TIPUPOJBI, PA3BUTHE UX HMHTCIUICKTYAIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUNH O HaydHOM METOJIC MO3HAHWS W (GOPMHUPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOIICHUS K OKP Y KAIOIUM SIBJICHUSIM;

(dhopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4EHUsI OCHOB
CTpPOCHHS MaTepuu U (HyHTaMEHTAILHBIX 3aKOHOB (DU3UKU;

dhopMHpoOBaHUE YMEHUN 00BSICHATH SABJICHUSI C UCTIOIb30BaHUEM (PU3UYECKUX
3HAHUI U HAyYHBIX JOKA3aTEIIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O pOJIM (PU3UKK [JIT Pa3BUTUSL JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHU;

pa3BUTHE  TIPEACTaBIEHUH O  BO3MOXHBIX  chepax  Oymymien
npodecCUoOHAIbHON JEATEeIbHOCTU, CBA3aHHBIX C (PU3UKON, MOATOTOBKAa K
nanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTrkeHne 3TUX LieJied 00ecreunBaeTCsl PeleHUHEeM CIIEAYIOIMX 3a/1a4 B
npolecce u3ydeHus Kypca Gu3uKku Ha YpOBHE CPEIHEro 00111ero 00pa3oBaHus:

MpruoOpeTeHNE CUCTEMBI 3HaHUNM 00 OOIMX GU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHsIX,  BKIIOYAas  MEXaHWKy,  MOJCKYJSIpHYIO  (DUBHKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPO(PHU3UKH;

dhopMHUpOBaHUE YMEHUN TPUMEHSATh TECOPETUUECKUE 3HAHUS 111 00BICHEHU S
GU3NYECKUX SBJICHUH B TPUPOJAC M JUIS NMPUHATHSA TPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM KU3HHU;

OCBOEHHE CMOCOOOB pEIIeHHUsS Pa3IMYHBIX 3a7ad C $BHO 3aJaHHOMU
dbusznueckoi MoJenblo, 3a7ad, MOAPa3yMEBAIONIMX CAMOCTOSITEIbHOE CO3/1aHue
bu3nYeckol Mojenu, aaeKBaTHOM YCJIOBUSAM 3a7adyd, B TOM YHCJE 3ajad
WHXEHEPHOTO XapaKTepa,

MOHMMaHWe (U3UYECKUX OCHOB W TIPUHIIMIIOB JICUCTBUSA TEXHHUYECKHUX
YCTPOMWCTB M TEXHOJIOTHUECKUX MTPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TIPOBEICHUS
(GU3MYECKMX OKCIEPUMEHTOB, aHaM3a W HWHTEpHpeTanuu HH(pOopmaImm,
OTIpe/IeeHHUs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3/IaHHE YCJIOBHM UL Pa3BUTUSL YMEHHM MNPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JAEATENBHOCTH;



pa3BuTHE HHTEpEca K cepam npodecCcuOHATBHOM NesTeNbHOCTH, CBI3aHHON
C QU3BUKOM.

B cootBerctBuu ¢ TtpeboBanusiMu GI'OC COO yrinyOnéHHBIM ypOBEHb
u3ydyeHus: ydeOHoro mpenMera «®Pu3uKa» Ha YPOBHE CPEIHEro OOILEro
oOpa3zoBaHusl BbIOMpaeTcss OOY4YAIOUMMUCS, IUIAHUPYIOIMIMMHU MPOJO0JDKEHUE
00pa30BaHus MO CIENUATILHOCTAM (PU3UKO -TEXHUUECKOTO PO PHIIS.

Ha u3yuenue ¢uzuku (yriyOnéHHBIN ypOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEAEIIO),
B 11 xmacce — 170 yacoB (5 4acoB B HE/ICIIO).

[lpenmnaraemeiii B mporpamme 1o (HU3UKE MEpEUYeHb JTa0OpPATOPHBIX U
NPaKTUYECKUX PAOOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
NpOBENIEHUsT J1a0OpaTOpPHBIX PadOT M OMBITOB € YYETOM HMHIWBUIYaTbHBIX
0CO0OEeHHOCTEN 00yYarOIIUXCS.



COJAEP’>KAHUE OBYYEHUA
10 KJIACC

Paszgesn 1. Hayunbiii MeTOX HO3HAHMS IPUPO/bI.

®dusuka — pyHraMeHTanbHasd HayKa o npupoje. HaydHslii METO MO3HAHUA U
METOIbI UCCIIeTOBAHMS (U3HUECKUX SIBJICHUI.

DKCIIepUMEHT M TEOpHs B Mpollecce Mo3HaHWs mpupojbl. HabmroneHune u
HKCTIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEIWYUH (QHAJIOTOBbIE W LU(POBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMITLIOTEPHBIE JJATYMKOBBIE CUCTEMBI ).

[lorpemuocTn  w3MepeHud  PU3NUECKUX BeMUYMH (a0CONIOTHAs W
OTHOCHUTENbHAs).

MoaenupoBanue (HU3NYECKUX SBJICHUN U MPOIECCOB (MaTepuaibHasi TOUKa,
abCOIOTHO TBEPAOE TENO, UJCAIbHAs >KUIKOCTb, WACAIbHBIA a3, TOUYCUHBIM
3apsn). ['unoreza. Duzndeckuii 3ak0H, FPaHUIIbl €r0 MpUMEeHUMOCTH. Pu3znueckas
TEOpHs.

Posib u MecTOo (pu3uKH B POpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHbI
MHpa, B IPAKTUYECKOU JEATEIIbHOCTH JIFOICH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

N3Mepenne cuiibl TOKa W HANPSIKEHUS B LENU IMOCTOSSHHOTO TOKa IPHU
MOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIILHBIX TPUOOPOB.

3HaKOMCTBO ¢ UppoBoi yaboparopueit nmo ¢uszuke. [Ipumepsl u3mMepeHus
(bU3UYECKUX BEIMYUH ITPU MIOMOIIUA KOMITbIOTEPHBIX TATYUKOB.

Pa3pen2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHUE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JBUKECHUS.
Cuctema oTcuéra.

[Ipsimast u oOpaTHAs 3aa91 MEXaHUKH.

Paguyc-BekTOp MarepuaJibHOW TOYKH, €r0 NPOECKIMU HAa OCU CHUCTEMBI
KoopAuHAt. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOM TOYKH, UX MPOEKIIMM HAa OCH CUCTEMbI KOOPIUHAT.
CroxeHue nepeMeIeHuid 1 CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MaTEepUATbHOW TOYKU OT BDEMEHU U UX
rpaduKm.

CBoOonHOE mameHne. YCKOpEeHHe CBOOOJHOTO TajeHus. JIBrkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPH30HTY. 3aBHCUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaTbHOM TOUKH OT BPEMEHHU U UX TPadUKH.



KpuBosmuenHoe nBrkeHue. JIBMOKEHHME MATEpUAIBHOW TOYKU 11O
OKPY>KHOCTH. YTJIOBas W JIMHEWHas cKOpocTh. Ilepron m dacToTa oOpaiieHus.
LentpocTtpemuTenbHoe (HOPMAIbHOE), KacarelabHOE (TaHI€HIIMAIBHOE) U TIOJIHOE
YCKOPEHHE MaTepUaIbHOU TOYKH.

TexHnueckne YCTPOWCTBA M TEXHOJOTMUECKHE MNPOLECCHI: CIUAOMETP,
JNBWKEHUE CHapsJ0B, IENHbIE, NIeCTepEHYAThle W pPEMEHHBIE MEpenayHu,
CKOPOCTHBIE TUDTHI.

Hemoncmpauuu.

Mojienb cucteMbl OTCUYETA, WUTIOCTPALU KMHEMATHUECKUX XapaKTEPUCTHK
JBUYKEHMUSL.

CnocoObl HcCe1I0BaHUS IBUYKEHUH.

WimrocTpatiyst peAebHOro Nepexo/1a U U3MEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUHN C UCIIOJIH30BAHUEM MEXaHU3MOB.

[lagenue Ten B BO31yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne aBukeHWs Tena, OpOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpagnenvie CKOpOCTH IpH JBUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriaioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue MyTel, TPACKTOPUH, CKOPOCTEN ABMKEHHSI OJIHOTO M TOTO K€
Tella B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padomvt, npaKmuKym.

W3ydyeHre HEpaBHOMEPHOTO JIBMXKEHHUS C LENbIO OMPEAEICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepenue yckopeHusi Ipu MpsSMOJUHEMHOM PaBHOYCKOPEHHOM JIBH)KCHUU
10 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IYTH OT BPEMEHH NPHU PaBHOYCKOPEHHOM
JBUKEHUM.

WN3mepenne  yckopeHusi  CBOOOJAHOTO  majeHus  (PEKOMEHJ0BAaHO
WCII0JIb30BaHKEe IU(PPOBOI Tab0OpaTOpPUn).

W3ydyenne pABWXKEHHSI Tena, OpolleHHOro ropu3oHTaibHO. IIpoBepka
TUMNOTE3bl O MPSIMON MPOMOPIMOHATLHOM 3aBUCUMOCTH MEXKIY JajJbHOCTHIO
MoJIETa MU HAYaIbHOM CKOPOCTHIO TeNa.

N3ydeHune NBWKEHHUS Tella MO OKPYXHOCTH C IMOCTOSHHOW MO MOJYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa oOpalieHnss KOHUYECKOro MasiTHUKA
OT €ro MnapamMeTpoB.

Tema 2. lunamuka.



[lepBbiii 3axkoH Hprorona. MuepumanbHbeie cucTembl oTcuéra. [IpuHummn
OoTHOcUTENbHOCTH ['anunes. HemnepumanbHble cUCTEMBI OTCUETa (OMpEEICHNUE,
IPUMEPBHI).

Macca tena. Cuna. [lpuHIun cynepno3uiiuu Cui.

Bropoli3akoH HeroTOHA 111 MaTepranbHOM TOUKH.

Tperuit 3akoH HprOTOHA 111 MaTepuaNbHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. ODKBUBAJIEHTHOCTh TIPAaBUTAIMOHHOW U
WHEPTHOM MACCHI.

Cuna tsxecTH. 3aBUCUMOCTh YCKOPEHUS CBOOOJHOTO MaJeHUs OT BBHICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauyecko MmMHUpOTHl. JIBUXKEHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBukymerocs ¢
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpEHUSI CKOJbXEHUS U CHIIA TPEHUS
nokos. Koadpduuuent tpenus. Cuna CONpOTUBICHUS NpPHU JBIKEHUU Tela B
KUJKOCTH WK ra3e, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JABUKEHUS.

Hasnenue. I'napocrarnueckoe nasienue. Cuna Apxumena.

TexHnueckrne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOAMIMITHAKH,
JBU>)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOmonenue qBuKeHUs Tl B UHEPUUAIBHBIX U HEMHEPIUAILHBIX CUCTEMAX
OTCUETA.

IIprHIMI OTHOCHUTEIBLHOCTH.

Kauenne AByX LWIMHAPOB WJIM I[IAPOB PA3HOW Macchl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTENILHO HEMHEPLIUATIbHOM CUCTEMBI OTCUETA.

CpaBHEeHHE pPaBHOJCHCTBYIOIIECH MPHWIOXKEHHBIX K TEeIy CWI C
IIPOM3BEICHUEM MACCHI TEJIAa HA €r0 YCKOPEHHUE B UHEPLIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJEHCTBUS TEIL

N3mepenne macc 1o B3auMo IENCTBHUIO.

HesecoMocTs.

Bec tena npu yCKOpEHHOM MOIbEME U MTAICHUU.

[leHTpOOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUII TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadopamopmuwie padom i, npaKmuKym.

N3mepenune paBHOEHCTBYIONIEH CHIT TP JBM)KEHUU OpycKa MO HAKJIOHHOMU
IJIOCKOCTH.

[lpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JBIXKEHHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIMX B IPYKUHE U
pe3uHOBOM 0Opa3ziie, 0T uX aedopmarium.

N3yyeHne NBUKEHMSI CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3
JETKUN OJI0K.

W3mepenue xoddduiiventa TpeHus 1Mo BEIMYUHE YITIOBOTO Ko3(dduimenrta
3aBUCUMOCTH F,(N).

HccnenoBanue nBMKeHUs] OpycKa 10 HAKIOHHOM IJIOCKOCTH € MEPEMEHHBIM
K02((DUITIEHTOM TPECHHUS.

N3yuyeHue nBUKEHNA IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpaoe Teno. lloctymarenbHoe M BpauiarenbHOE JBUKEHUE
TBEpAOro Tena. MOMEHT CWibl OTHOCHUTENBHO OCH BpauieHus. [Inedo cubl
CrioxeHue cuil, NPUWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HeyCTOMUHNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHnueckne YCTPOWCTBA M TEXHOJOTHMUECKHAE ITPOLECCHI: KPOHILUTEHH,
CTPOUTENBHBIN KPaH, pEeIETYAThIE KOHCTPYKIUH.

Hemoncmpayuu.

YcoBuUs paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padom vl, npAKMUKyMm.

HccnenoBanne yciaoBUK PaBHOBECHs] TBEPAOrO TENA, HMEIOIIETO OCh
BpAILEHUS.

KoHcTpynpoBaHye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTON4MBOCTU TBEPAOIO TEJIA, UMEIOLLETO IIOIIAAb OIOPHI.

Tema 4. 3aKkonvl COXpaHEHU 6 MEXAHUKE.

Nmrtyiibc MarepranbHOM TOYKH, CUCTEMBI MaTEpUANIbHBIX TOYEK. LleHTp macc
CHCTEMbI MATEPUAIBHBIX TOYEK. TeopeMa 0 JBHKEHUH LIEHTPA Macc.

NMItysibC CUIIbl 1 UI3MEHEHHE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOEC NBHKEHUE.

MoMeHT umIlysibca MarepualibHOM TOukH. [IpencrtaBineHue O COXpaHEeHUH
MOMEHTa UIMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGora cuipl Ha MajloM M Ha KOHEYHOM IiepemeleHud. [ 'paduyeckoe
IpeacTaBlIeHUE PaOOThI CHJIBI.

MOIIIHOCTE CHIIEL.

Kunernaeckas sHeprusi MarepuanbHOW TOYKH. Teopema 00 W3MEHEHUH
KMHETUYECKOM SJHEPTUN MAaTEPUAIbHON TOUKH.



[loTeHuMampHBIE W HENOTEHUMANbHBIC CUIbl. [loTeHIManbHas »HEprus.
[loTtenmansHas >HEeprus ynpyro aehopMupoBaHHON MpyKuHBI. [loTeHIManbHAas
DHEPrus Tena B OJHOPOJHOM rpaBUTAMOHHOM Tmoje. [loTeHinmanbHas sHeprus
TeNa B TPaBUTAIIMOHHOM T0JI€ OJJHOPOJAHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMHAYECKAst CKOPOCTb.

CBsA3b pabOThl HEMOTCHUUATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
AHEPTHUU CUCTEMBI Te€Jl. 3aKOH COXPaHEHHSI MEXaHUY €CKOM SHEPTHUU.

Yrpyrue u Heyrpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm I WACAUTPHOM XUAKOCTU Kak CJEICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW YSHEPTUMU.

TexHuyeckue yCcTpOUCTBA U TEXHOJOTUYECKUE MIPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEpP, MNPYXKUHHBIA THUCTOJET, TUPOCKOIN, (UIypHOE KaTraHue Ha
KOHBbKaXx.

JHemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3MepeHre MOITHOCTH CUJIBI.

M3MeHeHune 3HepTruu Tela Mpy COBEPIICHUU paOOTHI.

B3anMHbie TIpeBpalleHUs] KUHETUYECKOW M TMOTECHUUAIbHOW 3HEPTUU IIPHU
JIEUCTBUM HA TEJIO CUJIBI TAKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue s3Hepruy Npu CBOOOTHOM M ICHUH.

Yuenuueckuit 3kcnepumenm, nadopamopnsie pabomwt, npaKmuKym.

N3mepenne numnyibca Tejia o TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJEIU DJEKTPOMOOWIISI U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOIEUCTBUU.

N3MepeHne KMHETUYECKOM SJHEPTHUM Tea 110 TOPMO3HOMY ITyTH.

CpaBHeHne U3MEHEHUS TTOTCHIIMAILHOM SHEPTHHU MPY>KUHBI ¢ PAO0OTOM CHJIBI
TpEHUs.

Omnpenenenne pabOThI CUIIBI TPEHMSI MPU ABIKECHUU Tejla MO0 HAKIOHHOU
IJIOCKOCTH.

Pa3znen 3. MoJsiekyasipaasi pu3nka u TepMOIMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU M eOPUU.

OCHOBHBIEC TMOJIOKEHUSI MOJIEKYIsIpHO-KuHeTnueckoit teopun (MKT), wux
onbiTHOE oOocHOBanue. Juddysus. bpoyHoBckoe aBmKeHHE. Xapakrep
JBWKEHUS M B3aWUMOJCHCTBUS YaCTHUI[ BelecTBa. MoJenu CTpOEHUs Ta3oB,
KUIKOCTEH W TBEPABIX Te U OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATHX



mozenel. Macca u pa3mepbl MoJiekyl (aromoB). KomuuecTBO BemiecTsa.
[TocTositHHast ABOrajapo.

TemoBoe paBHOBecue. Temmeparypa m cnocoObl €€ uzmepenus. lllkana
temneparyp Llenbcus.

Mopens uaeanpHOro ra3a B MOJIEKYJSIPHO-KHHETUYECKON TEOPUN: YaCTULIBI
rasza JBWXYTCS XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. AOcCoIOTHAA
temneparypa (mkana temneparyp KensBuna). 3akon JlansToHa. M30mpoueccsl B
UJeaTbHOM Tra3e C TMOCTOSHHBIM KOJMYEeCTBOM BemiecTBa. ['paduueckoe
npecTaBIeHUE U30IPOIIECCOB: U30TEPMA, U30X0Pa, n300apa.

CBs3p  MEXIYy JaBICHUEM W CPENHEM KUHETUYECKOW DSHEpPrueu
NOCTYMATEILHOTO TEIJIOBOTO ABMKEHHSI MOJIEKYJ HACAIbHOTO Ta3a (OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH UICATLHOTO Ta3a).

CBs13b a0COIIOTHOM TEMIIEPATYPHI TEPMOJUHAMUYECKON CUCTEMBI CO CpEHEN
KHMHETUYECKOM 3HEPTUEH MMOCTYIATENBHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHULL.

TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: TEPMOMETP,
OapoMeTp, NOJy4YeHUE HaHOMAaTEPUAJIOB.

Hemoncmpayuu.

Mopenmu NBUKEHHS 4acTUL] BEILIECTBA.

Mojenb 6pOyHOBCKOTO JBUKEHUS.

Buneopoiuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JBUKEHHUSL.

Juddy3us KuakocTei.

Moaenb onbiTa [TepHa.

[IputsokeHrE MOJIEKYIL.

Moiesm KpUCTAUIMYECKUX PEIETOK.

HaOmtonenue u nccienoBanme n30MnpoIeccoB.

Yuenuueckuii axcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne mnpolecca YCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS NP
TEII000MEHE MEXK Ty TOPSIUCH U XOJIOTHOM BOJIOM.

W3ydyeHne M30TEpPMUYECKOro TMpolecca (PEeKOMEHJI0OBAHO HCIOJIb30BaHUE
1udpoBoOH TabopaTopun).

N3ydeHne n30X0pHOTO Mpoliecca.

N3ydenne n3o06apHOro rnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmonunamuueckass (TJ]) cuctema. 3amaHue BHENIHUX YCIOBUW JIJIst
TEPMOJIMHAMHUYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHME TTapaMeTphl. [lapameTp sl
TEPMOJUHAMHYECKOW CUCTEMBI KaK CPEIHUE 3HAUYECHHS BEIUYHH, OMUCHIBAIOIINX
€€ COCTOSTHME HA MUKPOCKOIMYECKOM YPOBHE.



Hynesoe Hawano tepmoaumHamuku. CaMONpPOU3BOJbHAA — pEJIaKCalUs
TEPMOJUHAMHYECKON CUCTEMBI K TETZIOBOMY PABHOBECHIO.

Mogens wHOeaTbHOTO Ta3a B TEPMOJAMHAMUKE — CHUCTEMa YpPaBHEHHI:
ypaBHeHue MenneneeBa—KanelipoHa u BBIpaKEHUE U1 BHYTPEHHEH HEPIHUU.
YcioBust IPUMEHUMOCTH 3TOW MOJENN: HU3Kasd KOHLEHTPALMS YaCTHUII, BBICOKHE
TeMIieparypbl. BeipakeHue U1 BHYTPEHHEN SHEPTUHA OTHOATOMHOTO UACATBHOTO
rasa.

KBazucratnueckre v HECTaTUYECKHUE MPOLECCHI.

DnemeHTapHas paboTa B TepMoJuHamMuke. Beruucienue paboTel o rpaduky
npoieccaHa pV-guarpaMmme.

Temonepenaya kak  cnoco0  M3MEHEHUSI  BHYTPEHHEHM  DHEpruu
TEPMOJMHAMUYECKOM CHCTEMBbl 0e3 coBeplieHus padboTel. KoHBekius,
TEIUIONPOBOAHOCTb, U3JTyYEHHUE.

KommuectBo Temmotel. Temno€émkocTs Tenma. YaenbHas W MOJSIpHAS
TEIJIOEMKOCTHA BENIECTBA. YpaBHEHHE Maiiepa. YenbHas TeIJioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIIOTHI npu Terwonepenade. [lonstue o0
aninabaTHOM IIpOIECCE.

IlepBblii 3aKkOH TepMOJAWMHAMHUKU. BHyTpeHHsisi »Heprus. KommuectBo
TEIUIOTHI U paboTa Kak  Mepbl HU3MEHEHUS  BHYTPEHHEH  DHEPrUu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOJMHAMHUKH JUII PABHOBECHBIX ITPOLIECCOB: 4YEpE3
3aIaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
€IMHCTBEHHAs aauadara. AOCOIOTHAs TeMIeparypa.

Broponn 3akOH TEpMOAMHAMUKM [UJII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MO>KHO MEpeIaTh TEIIOTY OT 00Jiee X0JI0IHOTO Tena K 0osiee HarpeTroMy 0e3
komneHcaruu (Knaysuyc). HeoGparuMocTs mpupoJHBIX MPOIIECCOB.

[Tpunnmne! neiictus TermoBbix MammH. KIT/T.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJOTHYECKHE aCTIEKThl UCITOJIb30BaHU TEIUIOBBIX ABUTaTenei. TermoBoe
3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHnueckre yCTpOWCTBa M TEXHOJOTHMYECKHE IMPOLECCHI: XOJIOIUIbHUK,
KOHJIMIIMOHEP, IU3EIbHBIN W KapOIOpaTOpHBIM JBHUTATEIM, IMapoBas TypOuWHa,
MOJYYEHUE CBEPXHHU3KUX TEMIEPATyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMsI OMOOPTaHUYECKOT0 TOTUIUBA J1JIs
BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue TeMrepaTypbl Ipu aAnadaTuyecKOM pacIipeHUH.

Bo3nymHoe oramso.

CpaBHeHUE yIEITbHBIX TEIUIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHMSI BHYTPEHHEN SHEPTUM.

HccnenoBanne anpabaTHOTO IIpoIIecca.

KoMIbroTepHBIE MOIENN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopuwie padomvi, npaAKmMuUKym.

N3mepenue yaenbHou TeIoEMKOCTH.

Hccnenosanne npouecca 0CTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO npolLecca.

N3yyeHne B3aMMOCBA3HM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJCHUCTBUSA U
TEMIIEPaTypbl KUIIEHUS KAJIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwyecméa. Pazosvie nepexoowl.

[lapooOpazoBanne u KoHAeHcauusi. McmapeHue u kumneHue. YjaenbHas
TEIJIOTa MapooOpa3zoBaHUs.

Hacpimiennble u  HeHachllmleHHble Tnapbl. KayecTBeHHass 3aBUCUMOCTH
IUVIOTHOCTHU U JABJIEHUS HACBILICHHOTO Napa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO NTapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHU S
B )KUJKOCTH.

BraxxHocTh BO31yxa. AOCOJIOTHASA U OTHOCUTENbHAS BJIAXKHOCTb.

Tépnoe teno. Kpucranmmueckue u amopubie Tena. AHU30TPOIHUS CBOWCTB
KpuCTAUIOB. llnaBneHne W KpucTaumsauus. YAelbHas TeIUloTa IUIABJICHMUS.
CyOnumariusi.

Hedopmaru TBEpAOTO Tena. PacTskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux gedopmariuii.

TenoBoe pacumMpeHue KUAKOCTEH U TBEPABIX Tell, 00BEMHOE U JIMHEHHOE
pacimpenue. AHrapMOHHU3M TEIUIOBBIX KOJIe0aHUI YaCTUI] BEILIECTBA KaK MPUYMHA
TEIJIOBOTO pACIIUPEHUS T (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprUn B Pa3oBbIX Epexogax.

YpaBHeHue TemnoBoro OanaHca.

[loBepxHoctHOe HatskeHue. KoahduiMeHT MOBEepXHOCTHOTO HATSKEHUS.
Kanwsipuele aBienus. JlaBienue no HCKPUBIEHHOW TOBEPXHOCTHIO KUIKOCTH.
dopmyna Jlaraca.

TexHnueckne YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KUIKHE
KpHUCTAIUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TeroBoe pacimpeHue.

CBolicTBa HACKIIIEHHBIX TAPOB.

Kunenue. Kurienue npu noHUKEHHOM JIaBJICHUH.

N3mepenue cuiibl HOBEPXHOCTHOTO HATSKEHMUS.

OnBITBI C MBUIbHBIMU IIJIEHKAMMU.

CmauuBaHue.



KanwspHble siBIeHUs.

Mo gent HeHbIOTOHOBCKOM )KHUIKOCTH.

CnocoObl U3MEpEHUs BIAKHOCTH.

Hccenenosanne HarpeBaHys M IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunsl nedpopmarmii.

Habmonenue mansix nedopmariuii.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomvi, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIApEHUS JKUIKOCTEN.

N3Mmepenne yaenbHOM TEMIOThI IJIAaBJICHUS JIbIA.

N3y4yeHue CBOMCTB HACBIILIEHHBIX 1ApOB.

N3mepenne aOCOJIFOTHOM BIAXKHOCTU BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELICHHH.

N3mepenue korduiirieHTa moBepXHOCTHOTO HATSXKCHHUSI.

N3mepenune moayis FOHra.

HccnenoBanne 3aBUCUMOCTH JedopMalii  PE3UHOBOrO oOpasua ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen4. JiekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DuiekTpu3auus Ten U e€ NpOSBICHUA. OJEKTpUYecKuid 3apsa. [[Ba Buaa
ANEKTPUUECKUX 3apsAnoB. IIpOBOOHUMKM, AWAIEKTPUKHM M MOJYNPOBOJIHUKH.
DJIEeMEHTApHBIN AJICKTPUUECKUM 3aps]. 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsa.

BzaumoperictBue 3apsioB. Toueunsie 3apsabl. 3akoH Kynona.

Dunektpryeckoe noJie. Ero eiicTBre Ha SJIEKTPUUYECKUE 3apsibl.

Hanpspok€anocte  snektpuueckoro mnoJisi.  [IpoOubeiit  3apsin.  Jlunum
HaNPSKEHHOCTH AJIEKTPUUECKOT O 1MOJIs1. O THOPOIHOE AIIEKTPUUECKOE MOJIE.

[ToTeHIMAILHOCTD 3JEKTPOCTATUYECKOTO TOJIA. Pa3HOCT MOTEHLIHMATIOB U
HanpspkeHue. [loTeHuumanbHas SHEprus 3apsaa B 3JIEKTPOCTaTUYECKOM MOJIE.
[ToTeHuuan saeKkTpocTaTndeckoro noJist. CBsi3b HANPSHKEHHOCTHU MOJIL K Pa3HOCTH
NOTEHLUATIOB JUIsl 3JEKTPOCTAaTUYECKOro ToJii (Kak OJHOPOJAHOTO, Tak U
HEOJHOPOIHOTO).

[IpuHUMIT CyNepIO3ULIMH ATEKTPUUECKHUX MOJIEH.

[lone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOW cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. llonme paBHOMEPHO 3apsKEHHOUH
OeckoHeuHOW TuIoCKOCTH. KapTuHbl JMHUN HANPsOXKEHHOCTH 3TUX TMOJEH U
SKBUINOTEHIIUAIbHBIX IOBEPXHOCTEN.

[IpOBOTHHKY B 3JIEKTPOCTATUYECKOM ITOJIE. Y CIOBUE PABHOBECHS 3aPSIA0B.

JAvdnekTpyukn B 3JIEKTPOCTAaTHYECKOM  moje.  Jludnexkrpudeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konzaencarop. DJ1eKTpOEMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpA.

[lapaynensHOE cOoeMHEHNE KOHAEeHCaTopoB. [locnenoBarensHoOE coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHAEHCaTopa.

JIBr>xeHHe 3apsyKEHHOM YaCTULIBI B OJTHOP OTHOM DIIEKTPUUYECKOM IOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE BJIEKTPOIPUOOPOB,
KOHZIeHCaTOpbl, TeHeparop Bau ne ['paada.

Hemoncmpauuu.

YCTpOKCTBO M IPUHLMIT IEUCTBUS DIIEKTPOMETPA.

DIIEKTPHUYECKOE MOJIE 3aPSKEHHBIX IIAPHUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3apsIKEHHBIX IUIACTHH.

Mo niensb snekrpoctatuueckoro reaeparopa (Ban e ['paada).

[IpOBOTHHMKY B 3JIEKTPUYECKOM ITOJIE.

DIIeKTpOCTaTUY €CKas 3aIlNTA.

YCcTpOoCTBO U ACHCTBUE KOHJIEHCATOPA TOCTOSTHHOM U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAN
IUTACTHH, PACCTOSHUASA MEX1Y HUMU U THAJIEKTPUUYECKOU P OHUI[AEMOCTH.

DHEprusi 3JIEKTPUY ECKOTO MOJIA 3apPSKEHHOT0 KOHJIEHCATOPa.

3apsiiKa v pa3psiKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

OueHka cui B3auMOI€HCTBUS 3apyKEHHBIX TEL.

HaOmtonenmne npeBpalieHrs 3Hepruu 3apsiKEeHHOTO KOHIEHCATOPA B SHEPTUIO
W3JIy4EHUS] CBETOAUOMA.

N3yuyeHue nmpoTekaHus TOKa B LENU, COAEpKaIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (Hampsi>KeHus ) npu
MOCJIEA0BATENBHOM COEIUHEHNH KOHIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocm oannblii 31eKmMpuUYeCKuil mox.

Cwuiia Toka. [IocTOSTHHBIN TOK.

VYcioBHsl CyHIECTBOBAHMS MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MICTOUHUKHK
toka. Hanpsixenne U u DJ1C &.

3akon OMa 1J1s1 ydacTKa IEIu.

DIIEKTpUYECKOE COIPOTHBJICHHUE. 3aBUCUMOCTH CONPOTHUBJICHUS
OJHOPOJHOIO MPOBOJHUKA OT €ro JJWHBI U IUIOLAIH MOMNEPEYHOTO CEYEHUS.
VY aenpHOE CONPOTUBIIEHHUE BENIECTBA.

[locnenoBarenbHOE, MapaALIEIbHOE, CMEIIAHHOE COEIUHEHUE IPOBOIHUKOB.
Pacuér pa3zBerBnéHHbBIX neKkTprudeckux reneit. [Ipasmma Kupxroda.



Pabota snektpuueckoro toka. 3akoH [xoynsa—Jlenma.

MOILIHOCTh ANEKTPUYECKOr0 TOKa. TemnoBas MOIIHOCTh, BBIAEIsEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE COINMPOTUBIEHUE HMCTOYHMKAa TOKa. 3akoH Owma miis
MOJHOW (3aMKHYTOM) 3JIEKTpUYECKOW 1enud. MOIIHOCTh HMCTOYHUKA TOKa.
Kopotkoe 3ambikanue.

KonneHncarop B uenu nocTOsIHHOTO TOKA.

TexHu4ueckue yCTpOUMCTBA W TEXHOJIOTHUYECKHE IMPOLECCHI: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUUK DJIEKTPUYECKOM SHEPTHH.

Hemoncmpauuu.

W3mepeHune cuiibl TOKa U HAIPSKEHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIbI TOKa OT HAmNpsDKEHUS Ui PE3UCTOPa,
JIaMIIbl HAKAJIMBAHUS U CBETOJIMO/1A.

3aBUCUMOCTb COTPOTUBICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAIM MOTIEPEUHOT 0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUSI IPU TOCTOSTHHOM
HanpsHKEHUH.

[Ipsimoe uzmepenne 3 /JC. KopoTkoe 3ambIkaHH€e IrajlbBaHUYECKOT0 3JIEMEHTA
U OIICHKA BHYTPEHHEr 0 COMPOTHUBJICHUSI.

Cnoco0Obl coenMHEeHns1 UICTOYHUKOB TOKa, D /]C GaTapeit.

HccnenoBanue pa3HOCTHU MOTEHIMAIOB MEXAY MOJIOCAMU UCTOYHHMKA TOKA
OT CHJIbI TOKA B LICMH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomvi, npaKmuKym.

HccnenoBanne cMEIIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpOTUBIICHHUS TPOBOTHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUS ISl JIAMIIbI
HaKaJIMBAHUSA.

YBenuuenue npejena u3MepeHus aMrnepmeTpa (BoJIbTMETPa).

N3mepenne 3/IC v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

Hccnenosanne 3aBucumocTtd J/]C raibBaHUUECKOTO 3J€MEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA
OT CHJIbI TOKA B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH HICTOYHUKA TOKA OT CHJTBI
TOKa.

Tema 3. Toxu 6 pa3tuuHwlx cpeoax.

DJleKTpUYecKass MNPOBOJUMOCTh  Pa3UYHBIX BEHIECTB. DJIEKTPOHHAS
NPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COMPOTHUBICHUS METAIIOB OT
Temneparypbl. CBepXIpOBOAUMOCTb.



DneKTpudecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[MonmynpoBonnuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJUMOCTb
noJIynpoBoAHUKOB. CBOMcTBa P—N-niepexoa. [lomynpoBo 1Ko BbIE TPUOOPHL.

DJIEKTPUYECKUN TOK B JJIEKTPOJIMTAX. DJIEKTPOIUTUYECKAS AUCCOLMALMS.
DunexTposn3. 3akoHsl Papazaest A HIEKTPOJIN3a.

ONeKTpuyecknid TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSITEIbHBIN
pa3psan. PazmiuHele THIIBI cCaMOCTOATENBHOTO pazpsaaa. Monnus. [ nazma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPHUMEHEHHE: Ira3opas3psiIHbIC
JaMIIbl, 3JEKTPOHHO-IydeBas TpyOKa, MOJIYIPOBOJAHHUKOBBIE MPUOOPHI: TUOI,
TpPaH3UCTOp, (POTOAMOJN, CBETOAUOJ, TallbBaHUKA, padUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMHUHMUS, DJIEKTPOHHASI MUKPOCKOTIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIUTOB.

3akoHsbI aekTposm3a Papajes.

HckpoBoii pa3psl v TPOBOAUMOCTb BO31yXa.

CpaBHeHuE MPOBOAUMOCTH METAIUIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSA MPOBOUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nadopamopmusie paoom i, npaKmuKym.

Habmonenue anekrposmsa.

N3mepenue 3apsaa 0THOBAIEHTHOT'O HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEpPaTypHI.

CHsTHE BOJIbT-aMIIEPHOM XapAKTEPUCTUKU THOIA.

Du3uYecKUl NPAKTUKYM.

Cnoco0bl u13MepeHus GU3NUEeCKUX BETMUHH C UCTI0JIb30BAHUEM aHATIOT O BBIX
U IU(PPOBBIX U3MEPUTENBHBIX NIPUOOPOB U KOMIBbIOTEPHBIX TATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUIN PU3NUECKUX BEITUY U H.
O1ieHKa rpaHull TOTPELUIHOCTEM.

IIpoBeneHne KOCBEHHBIX M3MEPEHUN, MCCIENOBAHUM 3aBUCUMOCTEMN
bu3nuecKkux BEIWYWH, MPOBEpPKa MPEAJOKEHHBIX TUMoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX pazfenax «YYEHUYECKUH  SKCIIEPUMEHT,
nabopaTtopHbIe pabOTHI, MPAKTUKYM) ).

Me:xnpeaMeTHbIE CBA3H.

N3ydyenne kypca Qusuku yrayonéuHoro ypoBHs B 10 kmacce
OCYLIECTBILIETCS C YUYETOM COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBA3EN C KypCaMHu

MaTeMaTHKH, OUOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOJIOTHH.
MestcnpeomemHble NOHAMUA, C6A3AHHBLE C U3YYUEHUEM MEN 0008 HAYUH 020

NO3HAHUA: SIBIICHUE, HAy4YHBIM (DaKT, THMOTE3a, (PU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HaAONIOACHUE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJECNb, H3MEpEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIbHBIC TPUOOPHI, I(POBast TadopaTopHsL.

Mamemamuka: peunieHue cucteMbl ypaBHeHWH. JluneiiHas QyHKIMS,
napaboJa, runep0osa, ux rpaduku u cBocTBa. TpuUroHoMerpudeckre QyHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ uX MPOEKIMK Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexannueckoe NBMKCHHE B )KUBOU Npupoe, nuddy3usi, o.cMoc,
TEIJIOOOMEH >KUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKaIOUIeH Cpebl,
yTUIM3ausi OWOOPTaHMYECKOTO TOIUIMBA JJisl BBIPAOOTKH «TEIUIOBOW» W
AIIEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSKEHUE U KATWIUIAPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SBJICHUS B KUBOM IPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHE aTOMOB U MOJIEKYIL,
MOJIb BEIECTBA, MOJSIpHAs Macca, TMOJy4YeHHEe HAHOMAaTepHUajoB, TEIJIOBHIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEU M ra30B, KUAKUE KPUCTAIUIBI, HIEKTPHYECKHE
CBOMCTBA METAIIOB, SJICKTPOIUTHUECKAS JUCCOIUAIINS, TATbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpusa: BnaxxHoCTh BO34yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue IBIKEHUN C UCIIOJIb30BAHUEM MEXaHH3MOB,
yu4€T CyXOr0 H IKHUJAKOTO TPEHUS B TEXHHUKE, CTaTUYECKUE KOHCTPYKIUH
(KpoHIITEHH, pemeéryarble KOHCTPYKIIUK), UCTIOJIh30BaHNUE 3aKOHOB COXPaHEHHUSI
MEXaHWKH B TEXHHUKE (TUPOCKOTN, BOAOMET M JPYrHUe€), IBUraTelhb BHYTPEHHETO
Cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOAWIILHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJIlydeHHsI COBPEMEHHBIX MaTepHajioB, B TOM YHCIIE HAaHOMATEpHAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUUECKAs 3allUTa, 3a3eMIICHHE JJICKTPONPHOOpPOB,
ra3zopaspsiIHble JJAMITbI, TIOJTYIPOBOIHUKOBBIE IPUOOPHI, TaIbBaHHUKA.

11 KJIACC

Pa3znen4. diekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3aumopelicTBUE MNOCTOSIHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. llpuHumn cynepno3uunu
MAarHuTHBIX NOJeW. JINHUM MarHUTHOW MHTYKIWH.

MarautHoe 1oJie TPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OnsIT JpcTena.

Cuna Amrnepa, e€ HarpaBJICHUE U MOTYJIb.

Cuna Jlopenna, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHNE 3apsyKEHHOM YaC TUIIBI
B OJJHOPOJHOM MarHUTHOM noJie. PaboTa cunbl JlopeHia.

MarnuTHoe 1noJie B BelecTBe. DeppoOMarHeTUKy, rapa- U JuaMarHeTUKH.



Texnuueckue YCTpOfICTBa N TCXHOJIOTHYCCKUC IIPpOLCCChI: IIPHUMCHCHUC

ITOCTOSTHHBIX MAarHHTOB, AIEKTPOMATHUTOB, TECTEP -MYJIbTUMETD,
ANIEKTPOIBUTATENh SIKOOU, YCKOPUTENU AJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptyaa 7MHMM  MHAYKOMM  MarHATHOTO  TOJII  IIOJIOCOBOTO U
0IKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa mMH1I MarHUTHOW MHIYKIMU TIOJISL JJIMHHOTO MIPSIMOTO IPOBOIHHKA
Y 3aMKHYTOTO KOJIbIIEBOT'O IPOBOTHUKA, KATYIIKH C TOKOM.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuna Ammepa.

[enctBue cuipl JIopeHa Ha HOHBI ANEKTPOJIUTA.

HaOmtonenune NBM>XEHUs y4YKa AJIEKTPOHOB B MATHUTHOM IIOJIE.

[IpuHIMn JNEUCTBUSA AIEKTPOU3IMEPUTEIILHOTO npubdopa
MarHUTOIEKTPUYECKON CHCTEMBI.

Yuenuueckuii akcnepumenm, nadopamopuvie padomvt, npaKmuKym.

HccnenoBanre MarHUTHOT O MOJIS TIOCTOSIHHBIX MAar HUTOB.

HccnenoBanue CBOMCTB (peppoOMarHeTUKOB.

HccnenoBanne 1eMCTBUS HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cumsl AMmepa.

N3y4yeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIMY Ha OCHOBE U3MEPEHMSI CUJIbI AMIIEpa.

Tema 5. InekmpomazHumHaa UHOYKYUAL.

SIBnenue 3yeKTpOMarHMTHOW UHAYKUMHU. [loTOK BekTOpa MarHUTHOM
uaaykiuu. DJIC uHayknuu. 3aKoH SJEKTPOMAarHUTHOW MHAYKUMH Dapajes.
Buxpesoe anekrpuueckoe nnosie. Toku Dyko.

OJIC vHOyKUMHA B MPOBOJHUKE, IBWXXYLIEMCS B OJHOPOJHOM MarHMTHOM
TOJIE.

ITpasuio Jlenua.

NuayktuBHOCTh. Karymika WHAYKTMBHOCTH B LENMH MNOCTOSHHOTO TOKA.
SBnenne camonnaykuuu. 3 /JC caMOMHIYKIIUH.

DHeprust MAarHUTHOT O MOJISt KATYIIKK C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHnueckrne ycTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MHAYKIMOHHAS
1€4b, COJICHOMI, 3AIUTA OT ANEKTPU3ALNUU TE NMPU JBUKEHUHA B MATHUTHOM I10JI€
3emu.

Hemoncmpauuu.

HaGmonenne siBIeHUS 37€KTPOMArHUTHOM HHTYKITHH.

UccnenoBanne 3aBucumoctd IJC HHIYKIMH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenna.

[lanenne marauTa B alFOMUHUEBOM (METHOM) TpyOE.

SIBneHne CaMOUMHAYKIINH.

Uccnenosanue 3aBucumocty IJ[C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUSI
CHUJIbI TOKA B TIEMH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomvi, npaAKMUKym.

HccnenoBanue siBICHUS JIEKTPOMAarHUTHO M MHTYKIIUU.

OnpeneneHne THAYKIUA BUXPEBOTO MArHUTHOTO MOJIA.

HccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka Mo 1eH JIEKTPOMAarHUTHOTO TeHeparopa.

Pa3znea . KosieOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarenbHast cuctema. CBOOOIHbIE KOJICOAHMS.

[Mapmonuyeckue konedanus. Knnematnueckoe M JUHAMUYECKOE OMMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXPaHEHUs] MEXaHUYeCKo# 3Heprun). BoeiBoa
JTUHAMHUYECKOT0 OMMCAHUS TAPMOHUYECKHUX KOJICOAHUI U3 UX SHEPTETUUECKOr0 U
KMHEMAaTU4Y€CKOT0 OMHUCaHUS.

AMiumutyna u (dasza kosiebanuii. CBs3b aMIUIMTYAbl KOJI€OaHUNA HMCXOTHOMU
BEJIMYMHBI C aMIUTUTYaMH1 KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepynon u wactora kosneOanuii. I[lepmon Maybix CBOOOJHBIX KOJieOaHUI
MaremMaTudeckoro mastHuka. Ilepuos cBOOOMHBIX KojeOaHWUW TMPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kojeOaHusx. BeinyxaeHHbie kosiedanus. PesoHaHc.
Pesonancnas kpuBas. BimsHue 3aryxaHuss Ha BHUJ DPE30HAHCHOM KPUBOMU.
ABTOKOJICOAHUS.

TexHuyeckue yCcTpOUCTBA U TEXHOJOTUYECKHUE MPOIECCHI: METPOHOM, YacChl,
KauyeJM, My3bIKaJIbHbIE MTHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch K0J1e0aTeIbHOTO IBIKEHHUS.

Habmonenne He3aBUCUMOCTH TIEpHOda MaATIbIX KOJicOaHH rpy3a Ha HUTH OT
aAMIUTATY/IBI.

HccnenoBanue 3aTyxaromux Kojae0aHuil 1 3aBUCUMOCTH MEPHO0,1a CBOOOIHBIX
KOJIeOaHUM OT COMPOTHUBJICHUS.

HccnenoBanne KoiebaHW Tpy3a Ha MAacCHBHOW TPYXKHHE C IETbIO
dbopMuUpOBaHUS TTPEACTABICHUN 00 UACATHLHON MOIETH MTPY>KHHHOTO MasiTHUKA.

3aK0H COXpaHCHH YHEPTUH TIPHU KOJIeOaHUAX Tpy3a Ha TP Y)KUHE.

HccenoBanne BEIHYKICHHBIX KOJICOQHMIA.

Hab6monenne pe3onanca.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.



W3mepenne mnepuoga CBOOOMHBIX KOJEOAHHM HUTSHOTO W MPYKUHHOTO
MasiTHUKOB.

M3yuenue 3aKOHOB IBMKEHUS Tela B X0/1€ KOJIeOaHWH Ha YIPYTroM IOJIBECe.

W3ydeHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanme YHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUIMTY/bl 3aTyXarOMIMX KOJEOAHUH.

HccnenoBanne BbIHYKAEHHBIX KOJIEOaHUI.

Tema 2. InekmpomazHumHuole Koa1eOaHu.

KoneGarenbubiii kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B
uacaIbHOM Kosie0atenbHOM KOHType. Popmyna TomcoHna. CBs3b aMIUIMTY/bI
3apsia KOHIEHCAaTopa c aMIUIMTY10M CHIIbI TOKA B KOJIE0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUH B UI€a]IbHOM KOJIeOATeNbHOM KOHTYpE.

3aTyxaronme AJIEKTPOMAarHUTHbIE KOJIeOaHusl. BbinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbli TOK. MOIMHOCTE NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
NEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA W HANPSDKEHUS MpU pas3muHoOil (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunycouiaibHbId NMEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHcAarop M KaTyllka
WHIYKTUBHOCTH B LIENM CHUHYCOUJAJIBHOI'O MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsyxeHui.

Uneansuplii Tpanchopmarop. IlpousBoacTBo, mepemaya v moTpedsieHUE
AIEKTPUYECKOU DHEPTUH.

DKOJIOTHYECKAE PUCKH MPHU NPOU3BOACTBE 3JeKTpoldHepruu. Kynbrypa
VCII0JIb30BaHMS JIEKTPOIHEPTUU B IOBCETHEBHO M )KU3HH.

TexHnueckrne yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCHI: 3IEKTPUUECKUM
3BOHOK, T€HEPaTOP NEPEMEHHOTO TOKA, TMHUU JIEKTPOIIEP €1ay.

Hemoncmpayuu.

CB00OTHBIE PTIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTbD YaCTOTHI CBOOOIHBIX KOJICOAHUH OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuiorpamMmbl 3JEKTPOMAr HUTHBIX KOJICOAHHH.

['enepaTop He3aTyXaromuUX JIEKTPOMArHUTHBIX KOJICOaHHH.

Mozeib 3JIEKTPOMAarHuTHOTO FEHEPATOPA.

BbIHyX1eHHbIE CUHYCOUAATbHBIE KOJICOaHMUS.

PesucTop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOpP B LIENH NEPEMEHHOTO
TOKA.

Pe3onHanc 1mpu I1OCIEI0BATENbHOM COEAMHEHHH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH  KOHIEHCATOPA.

YCTpoiCTBO M MPUHIIMIT ASUCTBUS TpaHCPopmaropa.



Moienb TMHUM AIIEKTpOTIEpeEIadu.

Yuenuueckuii 3kcnepumenm, nadopamopmusie padoom v, npAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBaHne MepeMEHHOTO TOKa 4epe3 IMOCIIEN0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3UCTOP.

HaOmtonenmne 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanue paboThl ICTOYHUKOB CBETA B LIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmMpOMAZHUNIHbBLE GOTHbL.

MexaHnueckue BOJIHBI, YCJIOBHMsS HMX pacnpocTpaHeHus. llomepeunsie u
IpOJOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacnmpoOCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTPAKEHHWE, NMPEIOMIICHHE, MHTEp(PepeHuus U
nupakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBOe€ 3arpsi3HEHUE OKPYKAOILEH CPebl.

DJNIEKTPOMarHuTHbIE BOJIHBI. Y CJIOBHS U3JIy4€HUS 3IEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHUE,  MPEIOMIICHHUE,
noJisipuzanus, uHTep pepeHus u AuppaxKuus.

[Ilkana >7eKTpOMarHuTHBIX BOJH. [IpriMeHeHne 3IIeKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TENEBUACHU. Pagnonokanus.

DJIEKTpOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbl.

Texnuueckue yCTpOWCTBA M MNPAKTHUUECKOE MPUMEHEHHE: MY3bIKAIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHIK, TEJICBU30p, aHTeHHa, Tenegon, CBU-nieus,
yJIbTPa3BYKOBasl AMATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

O6pazoBaHue U pacnpoCTPaHEHHE NOTEPEUHBIX U PO 10TbHBIX BOJIH.

Kounebmoieecs Teno kak KICTOUHHK 3BYKa.

3aBUCHUMOCTD IJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUI.

HaOmtonenue oTpakeHus U IpeIoMIICHUS MEXaHUYECKHUX BOJIH.

HaOmonenune unrepdepeHnu u 1uQpakiui MEXaHM4eCKUX BOJIH.

AKYCTHYECKHUI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

HaOmtonenne cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U
Y4acTOTOM KOJIeOaHUH.

HccnenoBanne  CBOWCTB — DJJEKTPOMArHUTHBIX — BOJIH:  OTPaKECHHUE,
MpenoMIICHUE, TTOJIIpU3aIis, Tu(paKius, HHTep hepeHIrs.

OO6HapyxeHrne nHGPaAKPACHOTO U YIbTPa(pHOIETOBOTO N3 TyIECHUH.

Yuenuueckuii s3xcnepumenm, nadopamopmsie padom v, npaAKMUKYM.



N3yuyeHune napameTpoB 3BYKOBOM BOJIHBI.

N3yyeHue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAaMonMHENHOE pacIpOCTPAHEHUE CBETA B OAHOPOJHOM cpene. JIyu cBera.
ToueyHbIM UICTOYHHK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
iockoM 3epkaie. Chepuueckue 3epkania.

[Ipenomnenue cBeta. 3akOHBI IPEJIOMIICHHUS CBETa. AOCOIOTHBIH MOKa3aTellb
npenomiieHus1. OTHOCUTENBHBIN ITOKA3aTeNb MpeaomieHus. [IocTosHCTBO 4acTOTHI
CBETa U COOTHOIICHUE JJIMH BOJIH NP IEPEX0JI€ MOHOXPOMAaTUYECKOTO CBETa
4yepes3 rpaHully pasjiena AByX ONTHYECKHUX CPEN.

Xoa myuelt B npusme. ucnepcust cBera. Cl0OXKHBINA cocTaB 0€Ioro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa moJIHOro BHYTPEHHETO
OTPAKEHUS.

CoOuparoiiie 1 pacceuBarole JMH3bl. ToHkas JsmH3a. DOKycHOE
paccTosiHUE M ONTHYECKas CHja TOHKOW JIMH3bL. 3aBUCUMOCTb (POKYCHOTO
paccTOSIHUST TOHKOM cepruueckoil JMH3bI OT €€ T€OMETPUM U OTHOCUTEIHHOTO
MOKA3aTeIIs IPENOMIICHUS.

Popmylia TOHKOM JIMH3bI. Y BEIIMYEHUE, 1aBAEMOE JIUH30M.

Xon Jiyda, OPOLICAIIECrO JUH3Y MOJ MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IlocTtpoeHune u3zoOpaxkeHWid TOUYKM M OTpe3Ka MNpPSAMOMl B
CcOOUMpAarONIMX U PaCcCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTtuueckue npudopsl. Pazpemaromas cnocoOHocTh. [11a3 kak ontuyeckas
CHCTEMA.

IIpenensl MPUMEHUMOCTH T€OMETPUIECKOM OTITUKH.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOACHUS MaKCUMYMOB W MHUHUMYMOB B HMHTEp(dEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpumepbl KiIacCHYEeCKUX
UHTEP PEePEHIIMOHHBIX CXEM.

Hudpakmus  cBera. JudpakimonHas pemérka. YclIoBHEe HaOMIOACHUS
[JIaBHBIX ~MAaKCHMMYMOB TMpHU MaJ€HHMHM MOHOXPOMATMYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuyeckue yCTPOWCTBA MU TEXHOJOTHUYECKUE IIPOLIECCHI: OYKH, JIyIIa,
nepuckor, (oToanmapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPaKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAXKECHHSI CBETA.



HccnenoBanne npeaomiIeHus CBeETa.

Habmtoenme moaHoro BHYTpEHHET0 OTpaXkeHus. Mojieb CBETOBO/IA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB Ye€pe3 INIOCKONApAUIEIbHYIO
IUTACTUHY U NIPU3MY.

HccnenoBanue cBOMCTB U300 paKeHUH B JTMH3aX.

Mopaenn MUKpOCKOIIA, TENECKOMA.

Ha6monenue untepepeninu caera.

Ha6mronenue 1BeTOB TOHKUX TIEHOK.

Ha6monenue nudpaximu cBeta.

W3yuenue nudpakimOHHON pemETKY.

HaOmonenune nudpakiimOHHOTO CIIEKTpa.

HaOmonenue nucnepcuu cBera.

HaOmtonenune nonsipuzanuu cBera.

[IpuMeHeHne noISIPOUA0B JJISl U3YyUEHUSI MEXaHUYECKUX HAIPSKCHHM.

Yuenuueckuii akcnepumenm, nadopamopuvie padomvt, npaKmuKym.

N3mepenune nokasaresns npesioMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUSL OT BellecTBa (Ha
pUMepe XKUJIKUX JIUH3).

N3mepenune GoKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[osryuenue n300pakeHus B CUCTEME U3 INIOCKOTO 3epKajla v JIMH3bI.

[osryuenue n300paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenue nudpakiyu, nHTEpGEpEeHINH U TTOJISPU3AIUU CBETA.

N3ydenue nonasipusanuy CBeTa, OTPaXEHHOTO OT IIOBEPXHOCTHU JAUDIIEKTPUKA.

N3ydenne naTepPepeHInu Ja3epHOTO U3IyYeHUS Ha IBYX LIETSIX.

Habmonenue nucrniepcum.

HaOmonenue u uccnenoBanue 1MPpakIMOHHOTO CIIEKTPa.

N3mepenune 1MHbI CBETOBOM BOJIHBI.

[losryuenue crnekTpa U3aydeHUs] CBETOAMO1a TIPU MOMOUM TU(PPAKIIMOHHON
PELLETKH.

Pa3nen 6. OcHOBBI ClIe M ATIBLHOM TEOPUH OTHOCHUTEJILHOCTH.

I'panuupl  NPUMEHMMOCTHM — KJIIACCUYECKOM  MexaHuku.  lloctynarsl
CIIEUMATbHOM TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. I[IpeoOGpaszoBanus Jlopenia.
YcmoBue npuYMHHOCTH. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE
BPEMEHH U COKPAILEHUE JIJTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKOW YaCTULIBL.

CBs3b Macchl € 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULbI. DHEPT U
MOKOS.



TexHuueckue ycTpoMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CITyTHUKOBBIC
NPUEMHUKY, YCKOPUTEIH 3apsIKEHHBIX YaCTULL.

VY4eHnYecKHil SKCIIEPUMEHT, 1Ta00paTopHbIE PAOOTHI, IPAKTUKYM.

OmnpeneneHre UMIOYyJAbCa W DHEPTUM  PEIITUBUCTCKUX dYacTull (1O
doTorpadusam TpeKoB 3apAKEHHBIX HACTULL B MATHUTHOM TIOJIE).

Pa3nen7. KBanroBas pusuka.

Tema 1. KopnycKynapHo-60/1H0801 0yaiu3m.

PaBHOBeCHOE TEMJIOBOE U3TydyeHUE (M3JIydeHUE aOCOIOTHO YEPHOIO TEna).
3akoH cMmeneHust Buna. ['nnore3a [Inanka o kBaHTax.

DOTOHBI. DHEPTUSA U UMITYJILC (DOTOHA.

®otorpdext. Onbitel A. I'. CroneroBa. 3akoHsl (HoTodPdekTa. YpaBHEHHE
Oiiniurerina A potorpdexra. «KpacHas rpanuna» Gorordpdexra.

JaBnenne cBerta (B YacTHOCTH, [IaBJICHUE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIOLIYI0 M a0COJIIOTHO OTpakarolryto mnoBepxHocTh). Ombitel 1. H.
JleGenena.

BonHoBble cBOlicTBa yacTull. Bonssl ne bpoins. [{nnaa BonHbl Ae bpoins u
pa3mepbl  O0JacTH JIOKaIM3alMM JABWXKYHIEHCs vacTuubl. KopmyckymsipHO-
BOJIHOBOM yanmu3Mm. udpaxius 31eKTpOHOB Ha KpUCTasUIax.

Cneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEACIEHHOCTEN
['eitzenOepra.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE IIPOLECCHI: CIIEKTPOMETP,
doTO3NMEMEHT, (POTONATUYMK, TYHHEIbHBI MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOIHUO/I.

Hemoncmpayuu.

DoTo3(PPEKT HA YCTAHOBKE C IUHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHET0 GpoTtodddekra.

HccrnenoBaHnne 3aBUCUMOCTHA  COINPOTHUBICHUS  IOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Comnneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

Hccnenosanue poTope3uctopa.

N3mepenne noctosinaoM [Imanka Ha ocHOBE nccienoBanus Gotorddexra.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOAUO] OT HAMPSIHKEHHUS.

Tema 2. Dusuka amoma.

OmnbITEI 0 UCCIEAOBAHHMIO CTpoeHUs aroma. [ImaHerapHas Mojzens atoma
Pesepdopna.

[loctynarel bopa. N3nyuenue u nornonienre GoTOHOB MPH MEPEXO0 € aToMa
C OJHOT'0O YPOBHS SHEPT MU HA IPYTOW.



Bunbl ciektpoB. CrieKTp ypOBHEW dHEPIUMU aTOMa BOJIOPOIA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3JTyuyeHue cBera. Jlasep.

TexHnueckrne ycTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN

aHaJ3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpauuu.

Moaens onibiTa Peszepdopa.

Habmtonenme muHeiuaTeiX CIIeKTPOB.

YCTpPOKCTBO U IEUCTBUE CYETYMKA HOHU3UP YIOIUX YaCTHULL.

Ornpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JTyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopuuie padomvi, npaAKMUKyM.

HaGmonenue muHeiyaToro cnexkTpa.

HccnenoBanne CriekTpa pa3peXeHHOTO aTOMapHOT0 BOAOPOJA U U3MEPEHUE
nocTosiHHOM Punbepra.

Tema 3. Qusuka amomHno20 A0pa u 371eMeHmM APHLIX YA CH U,

Hyknonnast monens snpa I'eitzenOepra—Banenko. 3apsan sapa. MaccoBoe
qucIo siapa. M3otomnsl.

PanuoaktuBHOCTh. AJjbda-pacnan. DJIEKTPOHHBIA M MO3UTPOHHBIN Oera-
pacnan. ['aMma-u3inydeHue.

3aKkOH PaAMOaKTUBHOTO pacnajna. PalvOakTUBHbIE HM30TOIBI B HPHUPOJE.
CBolicTBa MOHMU3UPYIOLIETO M3JIydeHHs. BiMsiHME pagrOakTUBHOCTH Ha >KUBBIE
opranu3msl. EctecTBeHHbIN PoH n3myyenus. Jlozumerpusi.

DHeprusi CBs3U HYKJIOHOB B sifipe. S iepHbie cuiibl. JleekT Macchl siapa.

SAnepubie peakiuu. Jlenenne u cunres siaep. AaepHnie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. JKOJOTMYECKUE ACIEKThl pPa3BUTHS
SIIEPHOM SHEPTETUKH.

Merto1bl perucTpa 1 UCCIIEA0BAHUA 3JIEMEHTAP HBIX YaCTHUL.

@yHaaMeHTAIbHBIE B3aMMOJAECUCTBH. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangaptHoi Moienu. KBapk-rimrooHHas MOJIENb aAPOHOB.

Oduszuka 3a npenaenamu CtangaptHo moaenu. TéMHas marepus U TEMHas
DHEPTHSL.

EnuncTBO puznueckoii KapTUHBI MUpA.

TexHn4eCcKre yCTpOMCTBA M TEXHOJIOTUYECKUE ITPOLECCHI: JO3UMETP, KaMepa
Bunbcona, simepHBI peakTop, TEPMOSJIEPHBIN peakTop, aTtomHas OomoOa,
MarHMTHO-pEe30HaHCHasi ToMoTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanue TpeKOB YyacTull (10 TOTOBBIM GoTOrpadusim).

HccnenoBanue pagnoakTUBHOTO (pOHA C UCTIOIb30BAaHUEM JO3UMETPA.

N3ydenne noronieHus 6era-4acTull AIFOMHUHHUEM.

Pa3gen 8. diieMeHTHI aCTPOHOMMH U ACTPOPUZUKH.



DTarbl pa3BUTUs aCTpOHOMHUH. [IpHUKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. llpumMeHMMOCTh 3aKOHOB GHU3UKH 71 OOBSCHEHUS MPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Meroapsl acTpoHOMHYECKMX HccaeqoBaHUN. COBpPEMEHHBIE ONTHUYECKHE
TENIECKOTIBI, PAIUOTENECKOIIbI, BHEATMOC(hEpHas aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3JIbI, IUIAHETHI, UX BUJIMMOE
JBUKCHHE.

CoJiHeyHas cuctema.

Comnne. ConmHeuHas akTuBHOCTb. MicTounuk sHeprun CosHIa U 3BE3 .

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpamMmma « CrieKTpaibHbIN KJIacc —
CBETUMOCTBY». 3BE3MBI TJIaBHOM MOCJEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3J TJIAaBHOW MOCJENOBATEINbHOCTA. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MTPOUCXOXKIAECHUHU U 3BoJrolKu CoHIa u
3BE3/. DTallbl )KU3HU 3BE3I.

Mieunsiii Ilyte — nama [amaxktuka. [lomoxenue m nBuwxenue CosHLIA B
INanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBaszapbl. YEpHbIE ABIPHI B Apax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:1a. Pazoeranue rajgakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usinyyeHue.

MacuraOnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie nmpo6ieMbl acCTpOHOMHUHU.

Yuenuueckue naoniooenus.

Hab6monenus 3B€31HOr0 HebOa HEBOOPYKEHHBIM TJIa30M C MCIIOIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUM ISl ONPE/IEIeHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3uss CeBEpHOIro NOdyLIapus U ApKUe
3BE3BI.

HaOmonenuss B Tteneckon JlyHbl, IuiaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUJICHUM.

Du3uYecKuil NPAKTUKYM.

Cnoco0bl u3MepeHus GU3NUECKUX BETMUHH C UCTI0JIb30BAHUEM aHATIOTOBBIX
U [IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TAaTYUKOBBIX CUCTEM.
AOCOIOTHBIEC U OTHOCHUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN PU3UYECKUX BEITUY U H.
O1ieHKa rpaHull OTPELUIHOCTEM.

IIpoBeieHME KOCBEHHBIX HW3MEPEHUM, MCCIECNOBAHUNA 3aBUCHUMOCTEMN
bu3znuecKkux BEIWYMH, MPOBEpKa MPEMJIOKEHHBIX THUMOTE3 (BBIOOP U3 padoT,
ONMCAHHBIX B  TEMaTHYECKUX pazgenax «YUYEHUYECKUH  AKCIIEPUMEHT,
nabopaTtopHbIe pabOTHI, MPAKTHKYM) ).

O06o00maomee NOBTOPeHUeE.



O6o01IeHre U cUCTeMaTU3alusl COAepKaHUs pa3esioB Kypca « MexaHuKa,
«MounexymnsipHas GU3MKa U TEPMOIUHAMUKAY, « DIEKTpOoJuHaMUKay, «Konebanus
U BOJHBD»Y, «OCHOBBI CHEUUAILHONW TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
buznkay, « IEMEHTHI aCTPOHOMHUH U aCTPO PU3UKIY.

Poms ¢m3ukm w acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJOTHUECKOM,
COLMAIbHOW U 3TUYECKOM cepax AesTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMHU B COBPEMEHHOM HAYYHOM KapTUHE MHUPA, 3HAYEHHUE OIIMCATEIIbHOM,
CUCTEMATU3UPYIOIEH, OOBACHUTENBHOM M  MNPOTHOCTUYECKOW  (PyHKUMH
buznyeckoi Teopun, pob pu3ndecKoi Teopur B GOpMHUPOBAHUY NP EACTABICHU I
0 (hu3HUecKoi KapTUHE MUpPA, MECTO (PU3MUECKON KApTUHBI MUpPA B 0OILEM pPSIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca Qusnku yrayOon€HHoro ypoBHS B 11 kmacce
OCYILECTBIIIETCS C YUETOM COJAEPKATEIBHBIX MEXIPEIMETHBIX CBS3EH C Kypcamu
MaTeMAaTUKH, OMOJIOTUH, XUMUH, Te0Tpa(pUU U TEXHOJIOTUH.

Mesxcnpeomemnvle nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYYH 020
no3HaHuA: SBICHUE, HaydHbIH (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
Teopusi, HaAOJIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPELIHOCTH U3MEPEHU, U3MEPUTETbHBIE TPUOOPHI, IN(POBas Tad0OpaTOPHUSL.

Mamemamuka: pelICHUE CHUCTEMBbl YPAaBHEHHUW. TpPUrOHOMETpUYECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHY €CKOE
TOXAECTBO. BEKTOPBI M MX MPOEKUHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonnbie 3neMeHTapHbIX (yHKIUA. [Ipu3Haku Mog00ust TPEYroJibHUKOB,
OTIpeIeNICHuUE IO TFIOCKUX GUTYp ¥ 00bEMa TeJL.

buonozusa: snextpudeckue SBICHUS B JKUBOW MpuUpoje, KojeOaTelbHbIe
JIBW)KCHHSI B JKMBOM IPUPOJE, SKOJOTMYECKHUE PHUCKU NPU TPOHU3BOJICTBE
AJIIEKTPOSHEPTUHU, AJIEKTPOMAarHUTHOE  3arpsi3HEHUE OKPYXKAloLIE Cpensl,
YIIbTPAa3BYKOBasi JWAarHOCTUKA B MENMIMHE, ONTHYECKHE SIBJICHUS B >KUBOU
pUpOJIE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAS CTPYKTYP a TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKOW PEHIETKH, CHEKTPaIbHBIN
aHaJIn3.

T'eocpaghua: wmarHuTHBIE TIONOCA 3€MJM, 3aJ€KH MACHUTHBIX PYA,
boToChEMKA 36MHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANIEKTPOABUTATENb SIKOOM, reHepaTop MEPEeMEHHOTO TOKa, MHIYKIMOHHAS TeYb,
JIMHUM DJIEKTPOIIEpenay, 3IeKTPOABUTraTellb, paaap, paluoNpUEMHUK, TEIECBU3OD,
antenHa, Ttenedon, CBY-meus, ynpTpa3BykoBas JIUArHOCTHKAa B TEXHUKE,



HpOGKHI/IOHHBII\/’I aliapar, BOJIOKOHHAA OIITHKA, COJTHCUHAA 6aTape;1, CIIYTHHKOBBLIC
HpI/IéMHI/IKH, AACPpHAA DOHEPICTUKA U OKOJOTMYCCKHC aACTICKTEI e pa3BUTHA.



I[JTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3MKE
HA VYPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBI

JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS YyueOHOro mnpeamera «Duszmkay
JOJDKHBI OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00 YYaIOIIUXCs PYKOBOJICTBOBATHCS
chopMupoOBaHHOW BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMM, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IEHHOCTSIM POCCHUUCKOT0 OOIIECTBA, PaCIIMPEHUE KU3ZHEHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE PEANN3ALNN OCHOBHBIX HAMPABICHUIN
BOCIIUTATEIbHOM IESITENbHOCTH, B TOM YHUCJIE B YACTHU:

rPa;KIaHCKOr0 BOCTIUTAHHUS:

e chOPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH  OOYYAIOMIEroCsl  Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUMUCKOr0 0OI11eCTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATAYE€CKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIEITEIIbHOCTh B UHTEPECAX TPAKIAHCKOTO
oOImiecTBa, y4yacTBOBaTh B CaMOYIMpaBJICHUU B 0Opa3oBaTEILHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C COLHUAIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBUU C UX (DYHKITUSIMH U HA3HAYCHUEM;

e TOTOBHOCTb KTYMaHUTAPHOU U BOJIOHTEPCKOU JIESITEILHOCTH.

NAaTPUOTHYE€CKOr0 BOCITUTAHUSA:

e CchHOPMHUPOBAHHOCTh  POCCUHUCKOW  TPAXKIAHCKOW  HMJICHTUYHOCTH,
MaTpUOTU3MA,

e IICHHOCTHOE OTHOIICHHE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHX YUEHBIX B 00JIaCTH GUBUKHU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e ¢chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO OBEICHNS,;

e CIOCOOHOCTH OIICHMBATH CUTYAITUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACHh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AECATEIIbHOCTUA YYEHOTO;

e OCO3HAHHE JMIHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO Oy IYIIIETO.

ICTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETHYECKOE OTHOUIEHHWE K MHPY, BKIOYAs OCTETUKY HAYyYHOTO

TBOPUYECTBA, IPUCYIIET0 (PU3NIECKOM HAYKe.
TPYAOBOT0 BOCIIUTAHUSA:



MHTEpEC K Pa3InyHbIM cepam npodecCHOHANBHON ASITEIbHOCTH, B TOM
YliCJie CBA3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOD Oy yIIel TpodecCuu U peaTn30BbIBaTh COOCTBEHHBIE
’KM3HEHHBIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO UM CaMOOOpPa30BaHHIO B
00J1acTH (PU3MKU HA IPOTAKEHUH BCEH KUSHH.

IKOJOIHY€CKOro BOCIIMTAaHUA

c(hOpMUPOBAHHOCThH AKOJIOTUIECKOU KYIbTYPhI, 0CO3HAHUE TJI00ATLHOTO
XapakTepa FKOJOTUUECKUX TPOOIIeM;

IUITAHUPOBAHUE W OCYIIECTBJIICHUE JCHCTBUM B OKPYXKAlOIIEH Cpeae Ha
OCHOBE 3HaHUS LIEJIE YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

PACIIMPEHUE OMBITA JEATEIIbHOCTH 3KOJOTHYECKON HAIPABICHHOCTU Ha
OCHOBE UMEIOIIMXCS 3HAHUM MO (PU3UKE.

HECHHOCTH HAYYHOI0O IIO3HAHUA:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIET O COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAay4YHOW AESATENIbHOCTH, TOTOBHOCTH B MPOILECCE
u3ydeHus: (U3MKU OCYHIECTBISATh MPOEKTHYIO M HCCJIEN0BATEIbCKYIO
NeSTeIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIEC YHUBEPCAJIbHBbIE y4eOHbIE 1€ HCTBUS
ba3oBbleornueckue 1eicTBUA:

CaMOCTOSTEIbHO  (POPMYJIUPOBATH M aKTyaIU3UpPOBaTh MPOOJEMY,
paccmarpuBath €€ BCECTOPOHHE;

OTIPEACIATh LEIN JEATEIbHOCTU, 3aJlaBaTh MapaMeTPhl U KPUTEPUU UX
JTOCTHKCHUSI;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUMS B paccMaTpUBaEMbIX
(U3UYECKUX SIBJICHUSX;

pazpabaThIBaTh IUIaH PEIICHHS MPOOJIEMBI C YIETOM aHAIN3a UMEIOTITUXC 5
MaTepHUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICITEIILHOCTh, OIICHUBAaTh COOTBETCTBUE
pE3yJIbTATOB IIENISIM, OIICHUBATh PUCKH IO CJICCTBUH TSI TEIILHOCTH;
KOODJMHUPOBATL W BBIMOJHATH padOTy B YCIOBHUSAX PEATHHOTO,
BUPTYAJIbHOTO U KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATH KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Bba3oBble uccienoBareJbLCKHE 1€ HCTBUA .

BJIQJICTh HAYYHOUN TEPMHUHOJIOTHEH, KIFOUCBBIMHU IMOHATHSIMH U METOIaMHU
(bU3UIECKOUN HAYKU;



BJaJeTh  HaBbIKAMH  Y4EOHO-UCCIEIOBATEIbCKOW M MPOEKTHOMU
NEeSTeTbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIIOUCKY METOJOB pelleHus 3a1ad (U3UIECcKOro
COJIepKaHUs, IPUMEHEHHUIO Pa3IMYHBIX METO10B MO3HAHNUS;

BJIAJIETh BUAAMU JEATEIHLHOCTH IO TMOJyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaINY, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCIE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKkuy;

BBISIBIISITh MTPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UPOBaTh 3a/1ady,
BBIIBUTATh THUIOTE3y €€ pelIeHus, HaXOAUTb apTyMEHThl IS
J0Ka3aTeNIbCTBA CBOMX YTBEPKIEHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE pEUICHUS 3aJadu Pe3yJbTarhl,
KPUTHYECKH OIIEHUBATh UX JI0CTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3a/auyd B 00pazoBaTeIbHOU
NeSITeTbHOCTH, B TOM YUCIIE TIPU U3y4EHUH HUUKH;

JlaBaTh OIICHKY HOBBIM CUTYAIIMSIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;
yMETh TEPEHOCHUTh 3HAaHUS MO (HU3UKE B MPAKTHUECKyI0 00JacThb
KHU3HEICATEIbHOCTH;

YMETh UHTETPHUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIaraTh OpUTrHHATHLHBIC TIOIX0 bl M PEIICHNUS;
CTaBUTb MPOOJIEMBI K 33]1a4H, IOITyCKAIOIINE AJTbTEPHATHBHBIC PEIICHHS.

Pabora c ungopmanmeii:

BJIaJIETh HABBIKAMM MOJy4yeHUs] UHOpMaluu (HU3N4EcKOro coaepKaHus
U3 MCTOYHHUKOB PAa3HBIX THIOB, CAMOCTOSITEILHO OCYIIECTBIISITH MOUCK,
aHaJIM3, CHCTEMATU3allMI0 M HMHTEPHpPETaluio MH(OOpPMaluu pa3IMyHbIX
BUJIOB U (DOPM IpeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HHGOPMAIIHIH;

UCIIOJIb30BaTh CPEACTBA HH(DPOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpraHU3allMOHHBIX 3a7ad C COOJIOJeHUEM TpeOOBaHUN ASPTOHOMMKH,
TEXHUKA O€30TacHOCTH, THTHUEHBI, pecypcocOepexeHus, MpaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30TMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACPKaHUS B pa3jMUHbIX (hopMaTax ¢
y4€TOM Ha3HaueHus HHG(OpPMalMU M LEJIeBOM ayJuTOpUH, BBIOHpas
ONTUMANIbHYIO (POPMY MPEACTABICHUS U BU3YAIIU3ALIUH.

KoMMmyHuKaTHBHBIE YHHMBEPCAJIbHbIE YUeOHbIE e CTBUA:



OCYUIIECTBIISITH OOIIEHHE HAa Yypokax (HU3MKA W BO BHE-YPOUHOU
NESTEIIbHOCTH;

pacro3HaBaTb NPEANOCBUIKM KOH(QIMKTHBIX CHUTyaUMd M CMsr4arb
KOH(DIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTth CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTb W HCHOJIb30BATh  MPEUMYILIECTBA  KOMAHIAHOW U
VHIUBHUYaJIbHOUM pabOTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT 0 YJIEHA KOJUJICKTHBA,

NpUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JACHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
NENCTBUMN, paCIPENEIATh POJIU C YUYETOM MHEHHI YHaCTHUKOB, 00CYX1aTh
pe3yNbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJAa U KAKIOIO yJYACTHUKA KOMAaHIbI B
001U pe3ybTar Mo pa3padOTAHHBIM KPUTEPUSIM;

Ipeajiaratb HOBBIE MPOEKThI, OLEHUBATh MJIEU C IO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMUYECKOE ITOBEICHHUE B PA3JIMYHBIX
CUTyalusiX, MpOSBISATb TBOPYECTBO U  BOOOpakeHUE,  ObITh
VMHUIMATUBHBIM.

PerynsiTuBHbIe yHHBepPcaJbHbIE y4eOHbIE 1eliCTBUS
Camoopranmszanms:

CaMOCTOSITEIBHO  OCYHIECTBJISITh TO3HABATENIbHYIO JESITEIBHOCTh B
obnacTi (U3MKA U aCTPOHOMHH, BBIABIATH NPOOJEMBbI, CTAaBUTh U
dbopMyMpoOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIBHO COCTAaBJIATh IJIaH PELICHHS] PACYETHBIX U KaUECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTHUYECKON paboThl ¢ yUETOM MUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOSMOXKHOCTEH U MPEMOYTCHUI;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclmpsTh paMKH  y4eOHOTO TMpeaMera Ha OCHOBE  JIMUHBIX
IIPEANIOYTEHUM;

JieNnaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIIMU B 00JIACTH
(GU3UKH, TTOCTOSHHO TOBBINMIATh CBOM 00pa3oBaTeIbHBIM U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIA HHTEJLJIEKT:



J1aBaTh OLIEHKY HOBBIM CUTYAIIMsIM, BHOCUTh KOPPEKTUBBI B 1€ATEIIbHOCTb,
OLICHHUBAaTh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU I[IO3HABATEIbHOM pedrekcun Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUN U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHMI;

UCIOJIb30BaTh MNpUEMBbI pedIeKCUU I OLICHKU CUTyalluu, BbIOOpa
BEPHOTO PELICHHUS;

YMETh OLICHHBATh PUCKA M CBOEBPEMEHHO NPUHHUMATh PELICHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apTyMEHThl JPYTrUX IPU AHAIM3E PE3yJIbTaTOB
JICATEITLHOCTH;

MPUHUMATH €05, TOHUMAasi CBOM HEJIOCTATKU U IOCTOUHCTBA,

MIPUHUMATh MOTHBBI W apryMEHThl APYTUX IMPU AHAIN3€ PE3YIbTaTOB
JICATEITLHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKHU.

B mporuecce mocTuxkeHUs TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 11O
buzuke 1 YpOBHS cCpeaHero ooOmiero oOpa3oBaHHs Y  OOyYarolmmxcs
COBEPILICHCTBYETCS AMOIMOHATLHBIN UHTEJJICKT, MIPEIIOIararoIuii
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE
HYMOIMOHATILHOE COCTOSTHUE, BUAETh HANIPABJICHUS Pa3BUTHSI COOCTBEHHO I
AMOIMOHANILHOM C(hephl, ObITh YBEPEHHBIM B CE0€;

CaMOPEryJlIMpoBaHusl, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CTIOCOOHOCTh aJalTUPOBATHCS K
SMOIMOHATILHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEI MOTMBAllMK, BKIIOYAIOIIEH CTPEMJICHHE K TIOCTHKEHUIO LIENH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

SMIATUH, BKIIOYAIOUIEW CMOCOOHOCTh MOHUMAarh 3MOLMOHAIBHOE
COCTOSIHME JIPYTUX, YYHUTHIBATH €ro IMpHU OCYIIECTBICHUU OOILIEHMUS,
CITOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHMUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPaUBATH
OTHOILICHUS C JPYTUMHU JIIOJIbMHU, 3a00TUTHCS, TPOSIBISTH HHTEPEC U
pazperiarb KOH(JIMKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



K xoniy oOyuenuss B 10 knacce mpenMeTHbIE pe3ysbTaThl Ha YrIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH y 00YUaIOIIIXCS YMEHHIA:

NOHMMATh pPOJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOTHYECKOH,
DKOJIOTUYECKOM, COLMATBHOM | JTUYECKOW cdepax [AesiTelIbHOCTU
YEJI0BEKA, POJIb U MECTO (PU3UKU B COBPEMEHHOW HAYYHOM KapTHHE MUPa,
3HAUYEHUE OIMCATEIIbHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOU U
OPOTHOCTHYECKOW  (PyHKIMM  (QuU3MUecKkol Teopun — MEXaHUKH,
MOJICKYJIIPHOU (PU3UKH M TEPMOIUHAMUKH, POJIb (PU3NIECKONU TEOpUHU B
(dbopmMHpOBaHUM NTPEACTABICHUN O (PU3HUECKON KapTUHE MUPA;

pa3nuyath YCIOBUS NPUMEHUMOCTH MoOJenedl (U3UYecKux Tel U
MPOLIECCOB (SIBJICHUI): HMHEpUUATIbHAS CHUCTEMa OTCYETa, a0COJIFOTHO
TBEPIOE TEJIO, MAaTepUaIbHAs] TOYKA, PABHOYCKOPEHHOE JIBMKEHUE,
cBOOOJHOE MajJeHue, abCOJIOTHO ympyras naedopmanusi, aOCOJIHOTHO
yIPYTroe ¥ a0COJIIOTHO HEYNPYTO€ CTOJKHOBEHHMSI, MOJIEIH ra3a, KUIKOCTH
U TBEPJOTO (KPUCTALTMUECKOTO) TeNa, UICaIbHbIN Ia3, TOUSUHbIN 3apsi,
OJHOPOJHOE IIEKTPUUECKOE IOJIE,;

paziuuarh ycioBUs (TpaHMIlbl, 00JACTH) MPUMEHUMOCTU (PUIHMUECKUX
3aKOHOB, TIOHMMaTh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCTOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBICHATH MEXAHWYECKHE TMPOLECChl U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI M 3aKOHBI MEXAaHUKH (OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 ABMKEHMSI, (GOpMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIWKEHUs, npeoOpa3oBanusi ['amunes 1Js CKOPOCTH M TEpEMEIICHUSs,
3akOHbl HbIOTOHA, NPUHIUII OTHOCUTEILHOCTH [ ammies, 3aKoH
BCEMUPHOTO TATOTEHHSI, 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKON
SHEpPruM, CBSA3b PabOThl CHIbI C M3MEHEHHUEM MEXaHWYECKOW HHEpTHH,
YCJIOBHSI paBHOBECHs] TBEPAOTO Tena), NHpPU STOM HCIOJb30BATh
MaTe€MaTU4YECKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBHUA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anues, BToporo
U TpeThero 3akOHOB HpBIOTOHA, 3aKOHOB COXPAHEHHS HMIYJIbCA M
MEXaHMYECKOW S3HEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATH U 0OBSICHSTH TEIJIOBBIE TPOIIECCHI U SIBJICHUS, UCTIOJIH3YS
ocHOBHbIe moJioxkeHus MKT wu 3akoHbl MOJEKYIIpHOU GU3NKU U
TEPMOJMHAMUKUA (CBA3b JABJICHUS MJACAIHHOTO Ta3a CcO CpeIHeH
KUHETUYECKOW SHEPTUEH TEIUIOBOTO JABWKEHUS U KOHUCHTPAIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPaTypbl BELIECTBA CO CPEIHEH KUHETHYECKOU
DHEPTUEH TEIUIOBOTO ABMXKEHUS €TI0 YaCTHUL, CBA3b JABJICHUS NI EATBbHOT O
raza C KOHIIEHTpAaUUEH MOJIEKYJl MU €ro TeMIeparypol, ypaBHEHHE
MenneneeBa—Knaneripona, TmepBbIM 3aKOH TEPMOJIWMHAMMKH, 3aKOH



COXPAHEHMs] SHEPTUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOJIb30BaTh
MareMaTU4eCKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaTb  YCJIOBHUA
IIPMMEHUMOCTH YpaBHeHMs1 Menzeneesa—KianeipoHna,

aHAIM3UPOBATh U OOBSICHATH AJIEKTPUYECKHUE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJIEKTPOJNHAMUKH (3aKOH COXpPaHEHUS
NEKTPUUYECKOrO  3apsna,  3akoH  Kymona,  mOTEHUMaNbHOCTH
AJIEKTPOCTATUYECKOTO IIOJIsI, NMPHUHLMI CYHEPHO3ULMU DIEKTPUUECKUX
IIOJIEW, MPA ATOM YyKa3blBas yCJOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ NMPAKTUYECKH BAXKHBIE COOTHOIIEHUWSA: 3aKOHBI OMa IS ydacTka
LHenu M JUIsl 3aMKHYTOM JJIEKTpUYECKOM wemnu, 3akoH JDxoymsa—JIenna,
npasuia Kupxrodga, 3akonsl apajes 1751 37€KTpoan3a);

ONUCHIBaTh (PU3NUECKUE MPOLECCHl U SIBJICHUS, MCIOJIb3Ysl BEJIUYMHBIL:
IEpEMEIICHNE, CKOPOCTb, yCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CWJbl, JaBJICHHE, TOTCHLUHUAIbHAS DSHEPIUs, KUHETHUYECKAS
DHEprusi, MEXaHUYecKasi PHeprusi, padoTa CUJIbl, HEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CHJla TSKECTH, CHJla YNPYrOCTH, CUJIA TPEHMS, MOLIHOCTb,
SHEpPrusi B3auMOJCHCTBUSA Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgedopmaiuu MPYKHUHbI, KOJWYECTBO TEIUIOTHI,
abcoroTHasl TemIieparypa Tejia, padoTa B TEpMOJMHAMUKE, BHYTPECHHSIS
SHEpPrusi MJEATbHOTO OJHOATOMHOrO rasa, pabdoTa HealbHOro Tasa,
OTHOCHUTENbHAs BIAKHOCTh Bo3ayxa, KIIJ waoeanbHOTO TEIIOBOrO
JIBUTATENsl; SJIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HanpsDKEHHOCTh TOJISI TOYEYHOIrO 3apsijia WIM 3apsHDKEHHOTO I[apa B
BAKYyME W B JUAJIEKTPHUKE, MNOTEHIHMAT 3JIEKTPOCTATUYECKOTO TOJIA,
Pa3HOCTh  IMOTEHUMAIOB, JJIEKTPOJBWXKYIIAs CWIa, CHJAa TOKa,
HanpsDKEHUWE, MOIIHOCTh TOKA, JJIEKTpUYEcKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBIIEHUE YYacTKa LENU C MOCJIEAOBATEIbHBIM H
MapaJUieJIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS SJEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSICHAT  OCOOEHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SBJICHUM:
MEXAaHMYECKOE JIBUKEHHE, TEIUIOBOE JIBMKEHUE YacTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKeHUE, Auddy3us, ucrnapeHue,
KHUIIEHHE U KOHAEHCAWs, IUTABJICHUE W KPUCTAUIM3AIs, HAPABJICHHOCTh
TEIUIONEePENaUH, JIEKTPU3aALUs TeN, SKBUIOTEHIIMAITLHOCTh TOBEPXHOCTH
3apsIKEHHOTO MPOBOJHHKA,;

MIPOBOINTH UCCIICTOBAHNUE 3aBUCUMOCTH O THOM (PM3NUECKON BETMUNHBI OT
JPYroM C  HCIOJIb30BAaHUEM  IPSIMBIX HU3MEPEHUM, NOpPU ITOM
KOHCTPYHpPOBaTh YCTAaHOBKY, (DMKCUPOBATh pPE3YyIbTaThl MOJY4YCHHOU
3aBUCUMOCTA (U3MYECKUX BEIMUYUH B BHUAE TpapuKOB C YUYETOM



a0COJIIOTHBIX MOTPEIIHOCTEN M3MEPEHU, 1eTIaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHBIE HM3MEPEHHUsl (PU3MUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAIILHBIM METOJl U3MEPEHHsI, OLEHUBATh a0COJIIOTHBIE U
OTHOCHTEJbHBIE TOT'PEIIHOCTHU NPSIMBIX U KOCBEHHBIX HU3MEPEHUIL;
IPOBOJUTH OTIBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3BI: IIIAHUPOBATH
IKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYCHHBIE PE3YyNbTAaThl U J€NaTh BBIBOJ O CTaTyce MPENJIOKEHHOU
TUIOTE3BI;

co0roAaTh paBuia 6€30MacHOro TpyAa IPY MPOBEICHUU UCCIIE 0 BAHU M
B paMKax y4yeOHOrOo OKCIIEPUMEHTa, IMpaKkTUKymMa U  Yy4eOHO-
UCCIIEIOBATENbCKOM U NPOEKTHOM JEATEIbHOCTH € MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPATOPHOT0 000PY10BAHUS;

pemarh pacu€THble 3aJaud C SIBHO 3aJlaHHOM M HESIBHO 3aJlaHHOM
($u3NUecKON MOJENbI0: HA OCHOBAHWHU aHAJIM3a YCJIOBUS 00OCHOBBIBAThH
BbIOOp (u3Mueckoi MOJIeNM, OTBEYarolmel TpeOOBaHUSAM 3ajaud,
OPUMEHATh  (POPMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
bu3nuecKkux TEOpUd MPU MCIOJIb30BAHUM MATEMaTHYEeCKUX METOJ0B
pelieHus 3aaa4, IPpOBOUTh PACYETHl HA OCHOBAHUH UMEIOIIMXCS TaHHbIX,
aHAJIM3UPOBATh PE3YNIbTAaThl U KOPPEKTUPOBATH METOJbl PEIIEHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pelath KaueCTBEHHbIE 3a/layd, TpeOyIoUMe NPUMEHEHUs 3HaHWM u3
pa3HBIX pa3eNioB Kypca PU3UKH, a TAKXKE UHTErpallMi 3HAaHU W U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LENOYKY pacCy>KIEHUI ¢ OMOPOI HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SIBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA Ui OOBSCHEHHS OCHOBHBIX
MPUHIUIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX ITPOIIECCOB;

OPUBOJAUTH TPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
GU3NKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIErO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBATH U OLICHUBATh MOCJIEICTBUS OBITOBOM U TPOU3BOACTBEHHOU
NESTEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MUYECKUMHU TPOLIECCaMH, C
MO3UIIMI SKOJIOTUYECKOM 0€301acHOCTH, IPEICTABIICHUH O pallMOHATLHOM
IPUPOIONOIH30BaHNH, a TAKXKE Pa3yMHOM HUCIOJIb30BaHUU JOCTUKCHUN
HAyKH W TEXHOJOTHMH Uil JaJbHEHIIEro pa3BUTUSA YEIOBEYECKOTO
00I11eCTBA;



NPUMEHSTh Pa3IMuHbIe CIOCOOBI paboThl ¢ HHpOpMaIuel GU3NIECKOTOo
COJCpXaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU ITOM HCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIIOHHBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U NpEeAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOI HH(OPMALIUY, CTPYKTYPUPOBAHHUS U MHTEPIPETAIIUU
uH(pOpMaIMK, TOJYYEHHOM W3 pPa3IMYHbIX HUCTOYHUKOB, KPUTHYECKU
AaHATM3UPOBATh  MOJy4yaeMyl0  HMHQPOpPMAIMI0O UM OICHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHaM3a UCTOYHUKA UH(OPMALINY;

POSIBIISATH OpTaHU3aLMOHHbIE U II0O3HABATEIIbHBIC YMEHUSA
CaMOCTOSITENIBHOTO ~ NPUOOpETEeHUs] HOBBIX 3HAHUM B  Ipouecce
BBITIOJIHEHUS IPOEKTHBIX U Y4E€OHO -UCCIIEN0BATEIbCKUX padoT;

paboTare B TPyNIE C HUCIOJIHEHUEM pA3JIUYHBIX COLMAIbHBIX POJIEH,
IUIaHUPOBATh PadOTY IPYIIIbL, PALMOHATIBHO PACIPENEIATh IEATEIbHOCTh
B HECTAHJAPTHBIX CUTyalUsX, aJICKBaTHO OLICHMBATH BKJIAJ KaXKJIOTO W3
YYaCTHUKOB I'PYHIIbI B PEHICHUE paccMaTpUBAEMOM ITPOOIIEMBI;
IPOSIBIISITH MOTUBALMIO K Oyayiel npo¢ecCUOHANbHOM e TENbHOCTHU MO
CIEMUATbHOCTAM (PU3UKO-TEXHUYECKOTO PO DUIIA.

K xonmy oOyuenust B 11 Kaacce mpenMETHBIC PE3yNbTaThl HAa YrIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH y 00yUaIOIINXCS YMEHHI:

NOHUMATh pPOJIb (PU3UKK B HKOHOMHYECKOW, TEXHOJIOTHMYECKOH,
COIMATLHON 1 STUYECKOH cepax MesTeIbHOCTH YeI0BeKa, POJIb U MECTO
(GU3UKH B COBPEMEHHOI HAaydHOW KapTHHE MHUpPa, POJIb aCTPOHOMHUHU B
NPAKTHYECKOW JIeATeTbHOCTH UEJOBEKAa ¢ JajbHEHIIEeM HaydHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYECHUE OINHUCATENLHOM, CUCTEMATU3UPYIOILEH,
OOBSICHUTEILHONW ¥ TMPOTHOCTUYECKOW (DYHKIUI (PU3UIECKON Teopuu —
AIIEKTPOAUHAMUKY, CHELUATBLHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
bu3uku, posib pU3NYEcCKON TeOpuu B (POPMUPOBAHUU MPEICTABICHUHN O
busznuecKo KapTUHE MHUPA, MECTO (PU3NIECKOM KapTHUHBI MHPA B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX MPECTABICHUN O IPUPOJIE;
pa3iuyarb YCJIOBUS MPUMEHUMOCTA Mojeled (Quanueckux Tel |
MpPOLECCOB (SIBJICHUI): OJHOPOJHOE DIJIEKTPUUECKOE U OJHOPOJTHOE
MarHuTHOE IOJIsl, FTApMOHUYECKHUE KOJICOaHUs, MaTEMAaTUYECKUI MaITHUK,
UJCAIbHBIM NPYKUHHBIA MAasTHHUK, FTAPMOHHUYECKUE BOJIHBI, WUJCAIbHBIN
KoJieOaTebHbIA KOHTYP, TOHKAs JIMH3a, MOJIEJICH aToMa, aTOMHOTO siipa 1
KBAHTOBOM MOJICJIU CBETA;

paziuuarb yciaoBusi (TpaHMIlbl, 00JACTH) MPUMEHUMOCTU (PUINMUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOIb30BAHUS YACTHBIX 3aKOHOB;



AHAJIM3UPOBATH U OOBSICHATH DJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS W 3aKOHBI JJIEKTPOJWHAMUKUA U
CIIEUUAIbHOM  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXPAHEHUS
AIIEKTPUYECKOrO0  3apsna, cuina Awmmepa, cwia JlopeHna, 3aKkoH
DIIEKTPOMAarHUTHOM  MHAyKUMM, npasuino Jlenma, cBsazp  DO/IC
CaMOMHAYKIIMM B DIIEMEHTE JJIEKTPUYECKOM ILEeNu CO CKOPOCTHIO
U3MEHEHHS  CWJIbl  TOKAa,  IOCTyJarbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEIbHOCTU DUHIITEHHA);

AHAJIM3UPOBATH U 00BSACHITH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, UCIIOJIb3Y
MOJIO)KEHUSI ~ KBaHTOBOW  ¢u3uku  (ypaBHeHHME  DUHINTEHHA IS
doToapdexra, mnepBbli u BTOpOM moctynarsl bopa, npuHLUI
COOTHOILEHUs] HeompeaenéHHocTed I'elizeHOepra, 3aKOHbI COXPaHEHMS
3apsiI0OBOTO M MacCOBOT'O YMCEN U SHEPTUU B SIAEPHBIX PEAKIU X, 3aKOH
PaIMO0aKTUBHOTO pacmana);

ONUCHIBaTh (U3UUECKUE MPOLECCHl U SIBICHHUS, UCIOJb3YS BEIMYUHBI:
HaNpsHKEHHOCTD 3JIEKTPUYECKOT O MOJISL, O TEHIUAI AIEKTPOCTATUYECKOT O
1OJIA, Pa3HOCTb IMOTEHIMAJIOB, 3JEKTPOJBIDKYILAS CHUJIA, HUHIYKIUS
MarHMTHOT'O TOJII, MAarHUTHBIA MOTOK, CUJia AmIepa, UHAYKTUBHOCTb,
AIIEKTPOABMKYIIAA CHUJIA CAMOMHAYKLWH, SHEPTUSl MArHUTHOTO TOJIS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, MOJHAs DSHEPrus,
SHEpPrusi MOKOs CBOOOJHON YacTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl siApa, SHEPTUS CBA3U AIPa;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIL:
AIIEKTPOMArHUTHAS MHIYKIUS, CAMOUHAYKIINS, pE30HAHC, HHTEP hepeHIINsS
BOJH, JU(pakius, AUCHEPCUsi, I[OJHOE BHYTPEHHEE OTpPAXKEHHE,
doTtoannekrpuueckuii ddpdext (pororddext), ampda- u Oera-pacmaabi
aep, raMma-u3jaydeHue sijaep, PU3nYecKue MPUHIMIBI CIEKTPaTbHOTO
aHanm3a ¥ paboThl Ja3epa;

OTIpeIesATh HalpaBJICHUE WHAYKIIMM MArHUTHOTO TOJIA MPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTH U300pakeHHe, CO3aBaeMOE IJIOCKUM 3€pKalioM, TOHKOM JTMH30 1,
U PacCUYHUTHIBATH €T0 XapaKTEPUCTUKY;

MPUMEHAITh OCHOBOTIOJIAralolIMe aCTPOHOMHUYECKHE MOHATHS, TEOPUH U
3aKOHBI JUIA aHaldW3a W OOBSCHEHWS (U3UYECKUX IMPOIIECCOB,
MPOUCXOIAIIMX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBHKEHHUS HeOSCHBIX TEJl, YBOJIIOINHY 3BE31 M BeeneHHOM;
OPOBOJIUTh HCCJIEIOBAHWE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUN, MpPHU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3YyIbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢u3nyeckux BEIMYMH B BUAE TpadukoB C yd€roM aOCONIOTHBIX
MOTPEIIHOCTEN  W3MEPEHMM, Je€JaTh  BBIBOABI MO  pE3YyJbTaTaMm
UCCJIEIOBAHMS;

OPOBOJIUTH KOCBEHHbBIE HM3MEPEHHUs (PU3UUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAIBLHBIM METOJl U3MEPEHHsI, OLIEHUBATh a0COJIIOTHBIE U
OTHOCUTEJbHBIE TOTPEIHOCTH MPSIMBIX M1 KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OTIBITHI IO POBEPKE MPEAJIOKEHHON TUIIOTE3BI: IITAHUP OBATh
IKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTATIbHYIO yCTAHOBKY, aHAIM3UPOBATH
NIOJIyYCHHBIE PE3YyNbTAaThl U J€NaTh BBIBOJ O CTaTyce IPENJIOKEHHOU
TUIOTE3BI;

OTMCHIBATh METO/IbI IIOJTyYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIL;
co0roAaTh paBuia 06€30MacHOI0 TPY1a TP MPOBEAECHUH UCCJIE 10 BAaHU N
B paMKax y4yeOHOrO OKCIIEPUMEHTa, IMpaKkTUKymMa U  Yy4eOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOM JEATENbHOCTH € HCIOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPOUCTB U JJa0OPATOPHOT0 000PY10BAHUS;

pemarb pacu€THblE 3aJaud C SIBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
¢u3nuecKkoil MOJENbI0: Ha OCHOBAHMU AaHAIMW3a YCJIOBHS BBIOMPATH
busnueckue MoOJENM, OTBEYAIOUe TPeOOBAHUAM 3aJaud, NPUMEHSThH
(bopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOPUi
OpU  MCIOJIb30BAaHUM MaTeMaTHUYEeCKUX METOJI0OB pEIeHUs 3ajad,
IPOBOJUTH PACUETH HA OCHOBAHWY UMEIOUIMXCS JAHHBIX, AHATU3UPOBATh
pEe3yNbTaThl U KOPPEKTUPOBATh METOAbI PEIICHUSI C YYETOM MOJTy4EHHBIX
pe3ybTaTOB;

pelarth KayeCcTBEHHBbIE 3aJaud, TpeOyIollMe MNPUMEHEHUs 3HaHUN u3
pa3HBIX pa3/eNoB Kypca PU3MKH, a TAKKE MHTErPALliK 3HAHUWM U3 APYruX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LHMKJA: BBICTPauBaTh JIOTHUECKYIO
LEMOYKY pacCyKIEHUI C OMTOPOI HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3NYECKUE SIBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA I OOBSCHEHHS OCHOBHBIX
NPUHIUIOB pad0Thl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IMPOLIECCOB;

OPUBOJUTH TPUMEPHI BKJIAAa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
GU3NKOB B pa3BUTHE HAyKd, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJIM3UPOBATH U OLICHUBATh MOCJIEICTBUS OBITOBOM U TPOU3BOACTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (PM3MYECKMMHU Tpolieccamu, ¢
MO3UITNH AKOJIOTHIECKOU 0€30TIaCHOCTH, TIPEACTABICHHUH O PAIIMOHATILHOM
NPUPOIONOIH30BAHUH, A TAKKE PA3yMHOM HMCIOJIb30BaHUU JOCTHKCHUN



HAyKM W TEXHOJOTHH Uil JAJIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00I1IeCTBa;

OPUMEHSTh pa3IMuHbIe CocoO0bl paboThl ¢ uHMopMaluel Gru3ndecKkoro
COJepaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HMH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U MPEAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOIM HH(OPMALMY, CTPYKTYPUPOBAHUS U UHTEPIIPETALIM U
UH(POpMAIIUK, TOJY4YEHHOM M3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  MOJydyaeMyl0  HMHPOpMAIMI0O U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUM, TaK U HA OCHOBE
aHaM3a UCTOYHUKA UH(OPMALINY;

IPOSIBIIATD OpraHu3allMOHHbIE W T[O3HaBaTeJbHbIE  YMEHHUS
CaMOCTOSATENbHOTO0  MPUOOpETeHHsT HOBBIX 3HAaHUM B  MpolEecce
BBITIOJTHEHUS TIPOEKTHBIX U y4eOHO-UCCIIEIOBATEILCKUX padoT;

paboTaTh B TpyMIEe C HWCIOJHEHHEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATH PaObOTY IPYIIIBI, pAlMOHATIHLHO PACIIPENEIATh eI TebHOCTh
B HECTAHAAPTHBIX CUTYallUSX, aJC€KBAaTHO OIICHWBATh BKIIAJl KAXKIOTO W3
Y4aCTHUKOB I'PYIIII B PEIICHUE PacCMaTPpUBAEMO MPOOJIEMBI;
IPOSIBJIATH MOTUBAIIHIO K OyayIieit mpodeccruoHanbHOM eI TENbHOCTH 10
CHEIHUATBHOCTAM (PU3UKO-TEXHUIECKOTO PO QLS.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

n/n

HaumeHoBaHMe pa3iesioB U TeEM
NPOrpaMMbl

KoaunuecTrBo yacoB

Bcero

KonTpoJsbHbie
padoThI

IIpakTn4eckue
padoThI

DJIeKTPOHHBbIE

(¢ poBbIe)
oOpa3zoBareJibHbIE

pecypchl

Buabl
AesATeJIbHOCTH
o0yyaroumxcs ¢
yueToM padoueii
NMporpaMmabl
BOCIIMTAHUS

Pasnen 1. HAYUYHBIA METO/I IO3HAHMSI ITPUPO/IBI

1.1

Hayunsblii MmeTO1 MO3HAHUS
MIPUPOJIBI

https://urok.apkpro.ru/

MoTuBanuonHas
becena,
HaIpaBJIeHHas Ha
dopmupoBanue
TOTOBHOCTH BECTH
COBMECTHYIO
JIESITeITLHOCTD B
WHTEpecax
IPaKIaHCKOTO
o011ecTBa,
y4acTBOBaTh B
CaMOYIIPaBJICHUH B
o0pa3oBaTenbHOM
OpraHu3aIuu;
Becena o6 maTepece
K Pa3IuIHbIM
chepam
npodeccuoHaIbHON

JIeSITeIIbHOCTH, B



https://urok.apkpro.ru/

TOM YHCIIE
CBSI3aHHBIM C
dusuKon u
TEXHUKOW; YMEHUU
COBEPIIATh
OCO3HaHHBIN BBIOOP
Oymyeit
npodeccuu u
peann30BbIBATh
COOCTBEHHBIE
YKU3HEHHBIE I1JIAaHBI.
VYuebHble cUTyaluu,
HalpaBJIeHHbIE HA
OCO3HaHUEe
LIECHHOCTU HAY4HOU
JESTENBHOCTH,
TOTOBHOCTH B
npoliecce U3y4eHus
duznku
OCYLIECTBIISITH
IPOEKTHYIO U

U CCIIEI0BATEIIBCKYIO
JESTENBHOCTD
UHJMBUIYyaJIbHO U B

TpyIIme.

Hrtoro 1o pazuery 6
Paznen 2. MEXAHUKA
2.1 Kunemarnka 10 https:/urok.apkpro.ru/ YueOubie cuTyauu,

HarmpaBJICHHLIC HA



https://urok.apkpro.ru/

dopmupoBanue
POCCHUICKOM
TPaXKIaHCKOM
UJICHTUYHOCTH,
MaTpPUOTU3MA,
[[EHHOCTHOTO
OTHOIIICHUS K
JIOCTHKEHU SIM
POCCUMCKUX
y4€HBIX B 001aCTH
(U3UKU U TEXHUKE.

2.2

JIlnHaMuKa

10

https://urok.apkpro.ru/

Y4eOHble cCUTYalINH,
HaIpaBJICHHBIC HA
dopmupoBaHue
POCCUICKOM
TPaXKIaHCKOM
UJICHTUYHOCTH,
MaTpUOTU3MA;
LEHHOCTHOTO
OTHOIICHUS K
JOCTHIKEHU M
POCCUMCKUX
y4€HBIX B 007IaCTH
(U3MKN 1 TEXHUKE.

2.3

Craruka TBEpOIO TENA

https://urok.apkpro.ru/

[IpakTukym,
HaIIpaBJICHHBIN HA
OCO3HAHUE
LIEHHOCTH TPYIOBOMH
JIESATEIIBHOCTH B



https://urok.apkpro.ru/
https://urok.apkpro.ru/

JKU3HU YEJIOBEKA U
o0111ecTBA,
TOTOBHOCTH U
CIIOCOOHOCTH K
00pa30BaHUIO U
caM000pa30BaHUIO
B 00J1aCTH (DU3UKH
Ha MPOTSHKCHUH
BCEH JKU3HHU.

2.4

3aKOHEI COXpPAaHCHUS B MCXaHUKEC

10

https://urok.apkpro.ru/

VYuebHble cUTyaluu,
HalpaBJICHHBIC Ha
dopmHupoBaHUE
poccuiickon
TPaXKIaHCKOMN
UJCHTUYHOCTH,
NaTPUOTH3MA;
IIEHHOCTHOTO
OTHOLICHUS K
JOCTUKEHU M
POCCHUICKHUX
yIEHBIX B 001acTH
(U3MKU U TEXHUKE.

Hroro 1o pa3aciy

35

Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJUHAMHUKA

3.1

OCHOBBI
MOJICKYJIIPHOKMHETUYECKON TEOpHHU

15

https://urok.apkpro.ru/

VYuebHble cuTyaluu,
HalpaBJIeHHBIC HA
dopMupoBaHue
POCCUICKOMN



https://urok.apkpro.ru/
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TPAXKIaHCKOMN
UJCHTUYHOCTH,
NaTPUOTH3MA;
IIEHHOCTHOTO
OTHOIICHHUS K
JOCTHOKECHUSIM
POCCUICKUX
yIEHBIX B 001acTH
(U3MKU U TEXHUKE.

3.2

Tepmoauuamuka. TerioBeie
MalMHbI

20

https://urok.apkpro.ru/

VYuebHble cUTyaluu,
HalpaBJICHHBIC Ha
dopmHupoBaHUE
poccuiickon
TPaXIAHCKOU
UJCHTUYHOCTH,
NaTPUOTH3MA;
IIEHHOCTHOTO
OTHOLICHUS K
JOCTUKEHU M
POCCHUICKHUX
y4€HBIX B 007aCTH
(U3MKU U TEXHUKE.
DBpUCTHYECKAS
Oecena,
HaIpaBJIeHHas Ha
dopmHupoBaHUE
3KOJIOTHYECKON
KYJIBTYPHI,
OCO3HaHUE
I7100a7IbHOTO



https://urok.apkpro.ru/

Xapakrepa
9KOJIOTUYECKUX
npooJieM.
ITonckoBas Gecena,
HarpaBJICHHAs Ha
MJIaHUPOBAHUE U
OCYILIECTBJICHUE
JICCTBUH B
OKpYKarollel cpene
Ha OCHOBE 3HAHUS
1eJie yCTONYNBOTO
pa3BUTHS
YeII0BEYECTBA.

3.3

Al'peFaTHI)IG COCTOsIHHA BCIICCTBA.

@da3oBbI€ IEPEXObI

14

https://urok.apkpro.ru/

JlnmaKkTH4decKue
UTPBI,
HampaBJICHHBIC HA
dopmupoBanue
3CTETUYECKOTO
OTHOILEHUS K MUDY,
BKJTIOYAst ICTETUKY
HAy4YHOTO
TBOPYECTBA,
MPHUCYIIETO
duznyeckoil Hayke.

Hroro no pazneny

49

Paznea 4. JIEKTPOAUHAMUKA

41

BHeKTpI/I‘IeCKOC I10J1€

24

https://urok.apkpro.ru/

[IpakTukym,
HaIIpaBJICHHBIN Ha
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OCO3HaHHE
IIEHHOCTH TPYJIOBOMH
JCSITeITLHOCTH B
JKU3HH Y€JIOBEKa U
o01mecTBa,
TOTOBHOCTH H
CIOCOOHOCTH K
00pa3zoBaHUIO U
camMo00pa30BaHUIO
B o0yactu GU3UKA
Ha IPOTSHKCHUHU
BCEU )KU3HHU.

4.2

[ToCTOSTHHBIN AIIEKTPUYECKUN TOK

24

https://urok.apkpro.ru/

VYuebHbIe cUTyalu,
HalpaBJICHHbIC HA
dopmHupoBaHUE
poccuiickon
TPAXKIaHCKOMN
UJICHTUYHOCTH,
NaTPUOTH3MA;
[IEHHOCTHOTO
OTHOILICHUS K
JOCTHXKEHUSIM
pOCCUICKUX
YIEHBIX B 001acTH
(U3MKU U TEXHUKE.

4.3

Toxu B pazinuyHbIX cpelax

https://urok.apkpro.ru/

VYuebHbIe cuTyaruu,
HalpaBJICHHbIC HA
dopMHupoOBaHUE
poccuiickon
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TPAXKIaHCKOMN
UJCHTUYHOCTH,
NaTPUOTH3MA;
IIEHHOCTHOTO
OTHOILICHUS K
JOCTHOKECHUSIM
POCCUICKUX
yIEHBIX B 001acTH
(U3MKU U TEXHUKE.

Uroro no pazneny 54
Paznen 5. ®©UBMUECKUIA MPAKTUKYM

5.1 ®u3ndecKkuil MpaKTuKyM 16 16 https://urok.apkpro.ru/
Hroro no pasneny 16
PeszepBHOE Bpems 10 https://urok.apkpro.ru/
OBILIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME
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11 KVIACC

Ne
n/u

HanMeHoBaHMe pa3ieJioB U TeM
NMPorpaMmabl

KoaunuecTrBo yacoB

Bcero
padoThI

KonrtpoabHbie

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(mud poBbIe)
o0pa3oBarTeJ/ibHbIE

pecypebl

«Buapl
AeSITeJIbHOCTH
od0yyaonmxcsi ¢
yueToM padoyeii
NMporpamMMmel
BOCIUTAHUS

Paznea 1. QJIEKTPOAUHAMUKA

1.1

MarautHoe moie

14

https://urok.apkpro.ru/

IIpakTukym,
HalpaBJICHHbI HA
OCO3HaHUE
I[EHHOCTH TPYIOBOM
NEeSITeTIbHOCTHU B
JKU3HH YeJIOBEKa U
oO1ecTBa,
TOTOBHOCTH U
CIOCOOHOCTH K
00pa3zoBaHUIO U
caM000pa30BaHUIO
B 001acTH (U3KUKU
Ha IPOTSHKEHU U
BCEH JKU3HM.

1.2

DJIEKTpOMarHuTHAs! MHTYKIU ST

13 1

https://urok.apkpro.ru/

Y4eOHbIe CUTYallNH,
HaIpaBJICHHBIC Ha
dopmupoBaHue
POCCUICKOM
TPAXKIaHCKOM
UJICHTUIHOCTH,
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NaTpUOTU3MA;
IIEHHOCTHOTO
OTHOIIICHUS K
JOCTHKEHUSIM
POCCUMCKUX
y4EHBIX B 001acTH
(U3UKHU U TEXHUKE.

Utoro no pazneny

27

Paznen 2. KOJIEFAHUSA U BOJIHbBI

2.1

Mexannueckue koineOaHus

10

https://urok.apkpro.ru/

Jnaakruyeckue
UTPBI,
HalpaBJICHHBIC Ha
dopmMHupoBaHUE
ACTETUYECKOTO
OTHOIICHUS K MUY,
BKJTIOYAs] ACTETUKY
Hay4HOTO
TBOPYECTBA,
IPHUCYIIETO
duznyeckoil Hayke.

2.2

DJIeKTpOMarHuTHhIE KojaeOaHust

15

https://urok.apkpro.ru/

VYuebHble cUTyaluH,
HalpaBJIeHHBIE Ha
dopmMupoBaHue
MHPOBO33pEHU,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
duznyeckoil HayKu.
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2.3

Mexanunueckue u
3JIEKTPOMarHUTHBIE BOJHBI

10

https://urok.apkpro.ru/

VYuebHbIe cUTYaIuH,
HalpaBJIeHHbIE HA
dopMupoBaHue
poccuiickon
TPaXAAHCKOU
UJCHTUYHOCTH,
NaTPUOTH3MA;
IIEHHOCTHOTO
OTHOILEHUS K
JOCTHXKEHU M
POCCUICKUX
y4€HBIX B 0071aCTH
GU3UKM U TEXHUKE.

2.4

OnTuka

25

https://urok.apkpro.ru/

JlnmaKkTH4decKue
UTPBI,
HampaBJICHHBIC HA
dopmupoBanue
3CTETUYECKOTO
OTHOILEHUS K MUDY,
BKJTIOYAst ICTETUKY
HAy4YHOTO
TBOPYECTBA,
MPHUCYIIETO
duznyeckoil Hayke.
VYuebHble cuTyaluu,
HalpaBJIEHHbIE HA
dopMupoBaHue
MHPOBO33pEHU,
COOTBETCTBYIOLLETO
COBPEMEHHOMY



https://urok.apkpro.ru/
https://urok.apkpro.ru/

YPOBHIO Pa3BUTHS
(du3nyeckoi HayKH.

Hroro no pazgeny

60

Pa3snen 3. OCHOBBI CHHELUAJIbHOM TEOPAUHA OTHOCHUTEJIBHOCTH

3.1 Ocuosel CTO

https://urok.apkpro.ru/

VYuebHble cuTyaluu,
HalpaBJIeHHBIC HA
dopMupoBaHue
MHPOBO33pEHU,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
du3nyeckoil HayKH.

Hroro no pazneny

Paznen 4. KBAHTOBAS ®U3UKA

4.1
JTyaliu3M

KopnyckynsapHo-BOIHOBOM

15

https://urok.apkpro.ru/

4.2 dusuka atoMma

https://urok.apkpro.ru/

VYuebHble cuTyaluu,
HallpaBJICHHBIC HA
dopmupoBaHUE
poccuiickon
TPaXAAHCKOU
WUJCHTUYHOCTH,
aTpUOTU3MA;
LIEHHOCTHOTO
OTHOLIEHUS K
JOCTUKEHUAM
POCCHUICKHUX
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yIEHBIX B 001acTH
(U3HUKN B TEXHUKE.

4.3

du3rKa aTOMHOTO SApa U
AJIEMEHTAPHBIX YaCTHUII

https://urok.apkpro.ru/

VYuebHble cuTyaluu,
HaIpaBJICHHbIC Ha
dopMupoBaHue
poccuiickon
TPaXIAHCKOU
UJCHTUYHOCTH,
NaTPUOTH3MA;
[IEHHOCTHOTO
OTHOLICHUS K
JOCTUKEHUAM
POCCHUMCKHUX
y4EHBIX B 001acTH
(GU3UKA U TEXHUKE.
DBpUCTHYECKAS
Oecena,
HarpaBJCHHAs Ha
dopmHupoBaHUE
JKOJIOTUYECKON
KYJIBTYpHI,
OCO3HaHHE
100aIbHOTrO
Xapakrepa
JKOJIOTUYECKUX
pooJeM.
ITouckosas Gecena,
HalpaBJIeHHas Ha
MJaHUPOBAHUE U
OCYIIECTBJICHHE



https://urok.apkpro.ru/

JIEHUCTBUM B
OKpYXKarolllel cpene
Ha OCHOBE 3HAHHS
1eJIel yCTOMYHNBOIO
pa3BUTHUA
YeJI0BEYECTBA.

Uroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOOPU3UKHU

Y4eOHble cUTYyalUH,
HaIpaBJICHHBIC HA
dopmupoBanue
POCCUNCKOMN
TPaKIaHCKOM
WJICHTUYHOCTH,

12 https://urok.apkpro.ru/ | marpuoTnsma;
IIEHHOCTHOTO
OTHOIICHUS K

DJIeMEHTHI ACTPOHOMHUHU U

>1 acTpou3uKH

JOCTHIKCHUSIM
POCCHUICKHUX

y4EHBIX B 001acTH
(GU3UKA U TEXHUKE.

Hroro no pazneny 12

Pasnen 6. PUSUUYECKUIN MMPAKTUKYM

6.1 Ou3nyecKkuil MpakTUKyM 16 16 https://urok.apkpro.ru/

Hroro no pazneny 16

Paznea 7. ObOBIIAIOIIEE ITOBTOPEHHUE
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7.1

Cucremaruzanus u o0o0meHue
MPEIMETHOTO COJIEPKaHUsl U
OTIBITA ICTEITLHOCTH,
NpUOOPETEHHOTO PHU U3YYEHU U
kypca ¢usuku 10 — 11 xaccos

15

https://urok.apkpro.ru/

MotuBanoHHas
Oecena,
HaIpaBJIeHHas Ha
dopmupoBanue
TOTOBHOCTH BECTH
COBMECTHYIO
JIeSITEIbHOCTD B
UHTEpecax
TpakJIaHCKOTO
o011ecTBa,
y4acTBOBATh B
CaMOYIPaBJICHUH B
o0pa3oBaTenbHOM
OpraHu3aluy;
Becena o6 maTEpece
K pa3IuuHbIM
cepam
npodeccuoHaIbHON
JeSITEIIbHOCTH, B
TOM 4YHCIIe
CBSI3aHHBIM C
dusuKon u
TEXHUKOW; YMEHUH
COBEpIIATh
OCO3HAHHBIN BEIOOD
Oymyeit
npodeccuu u
peain30BbIBATh
COOCTBEHHBbIE

KN3HCHHBIC I1JIaHbI.
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VYuebHbIe cUTYaIuH,
HalpaBJIeHHBIC Ha
OCO3HaHUE
LIECHHOCTHU HAy4HOH
NeSITeIIbHOCTH,
TOTOBHOCTH B
Ipolecce n3y4eHus
buznKu
OCYILECTBIIATD
IPOCKTHYIO H
MCCIIEIOBATEIBCKYIO
JeSITeIIbHOCTD
VHIMBH/IyaJIbHO U B

TpyIIme.

Hroro no pazneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB IIO 170 16

[NPOTPAMME







IHHOYPOYHOE IVNTAHUPOBAHHE
10 KIIACC

KoanyecrBo yacoB

Ne n/m Tema ypoka Beero KonTpoJsbHbie IIpakTnueckue
padoThI padoThI

®duszuka — QyHIaMEHTalIbHAsA HayKa O
npupoie

HayuHblii MeTONI MO3HAHUSA U METObI
nccie0BaHus QU3MISCKUX SBICHUI

DKCIIEpUMEHT U TEOpHs B MpoIiecce
3 Mo3HaHus mpupo sl Habmronenue u 1
SKCIIEPUMEHT B (pU3HKE

4 CniocoObl u3MepeHus: u3NUECKUX BETUUNH 1

AOCOTIOTHAsI M OTHOCHTEIIbHAS
5 MOTPEIHOCTH U3MEpPEHU M (PHU3NIECKUX 1
BCJIIMNYUH

MogenupoBanue B (usuke. Poib 1 mecto
¢usnku B GOpMUPOBAHUU COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B TPAKTUYECKON
NEeATEIILHOCTH JIIONEH

Mexanunueckoe nsuxkeHue. Cucrema
orcueTa. OTHOCUTEIBLHOCTE MEXaHMYECKOTO
nrkeHus. [Ipsimast u oOpaTHas 3a1a4n
MEXaHHKH

PaBHOMEpHOE MPSIMOIMHEITHOE ABUKECHUE.
8 I'paduaeckoe onucanue paBHOMEPHOTO 1
MPSMOJIMHEHHOTO JBVIKECHU S




Pannyc-Bekrop MarepuanbHOM TOUKH, €T0
IIPOEKLUH HAa OCU KOOpAMHAT. TpaekTopusi.
[lepememenne. Cxopocts. VX mpoekiuu Ha
OCH KOOpAMHAT

10

CrnoxeHue nepeMeIieHnii U CKOpoCTeH.
Pewmenue 3anay

11

HepaBnomepHoe nBuxenne. MrHoBeHHast
CKOpOCTh. YckopeHue. [Ipsamonuueitnoe
JIBH>KEHUE C TOCTOSSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOIUHEHHOIO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe nageHue. Y cKopeHue
CBOOOIHOTO ITaIeHUs. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEeMEHU U UX rpaduKu

14

JIBuKeHue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

15

KpuBonnHeiiHoe 1Bu>xeHue. J[BrxKeHMe 1o
OKPY)KHOCTH. YTIJIOBasi U JIMHEHHas
ckopocTb. [lepuon u yactoTa.
[lenTpocTpeMuUTENBHOE U ITOJTHOE
YCKOpEHHE

16

KonTponbHas pabota o teme
"KunemaTtuka"

17

Ilepss1it 3akoH Herotona. Muepuunanbabie
cucremsl orcuéra. [IpuHnun
oTHOcuTenbHOCTH ["anmuest.
HeunnepunanbHable CUCTEMBI OTCYETA




Cuuta. PapHozelicTByromas cuia. Bropoi

18 3akoH HeroToHa. Macca

19 BzaumopericrBue Ten. Tpetuii 3akoH
Herorona

20 [Mpunuun cynepno3unuuu cuil. Pemenne
3a71a4 Ha IpUMEHEeHHe 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUSL.

21 DKBUBAJIEHTHOCTh TPaBUTAIIMOHHOM 1
MHEPTHOU MacCChl

99 Cuuta TshKecTH U yCKOpeHue cBOOOHOro
nageHus
JIBuKeHne HEOECHBIX TET U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi ckopocTh. 3akoHbl Kemepa

24 Cuuna ynpyroctu. 3akoH I'yka. Bec Tena
Cuua tpenus. [Ipupona u BUAbI cui

25 TpeHus. J[BHKEeHUE B )KUIKOCTH U ra3e ¢
Y4ETOM CUJIBI COPOTUBIICHUS CPEIb

26 Jasnenue. ['uapocraTuyeckoe JaBJICHUE.
Cuna Apxumena
AOGCOIOTHO TBEPJIOE TEIIO.

27 IlocTynaTenbHoe U BpalaTeIbHOE
JBUKEHUE TBEPIOTO Tela

28 MOMEHT CuJIBI OTHOCUTEIBHO OCH
BpaiteHus. [linedo cuisl
CnoxeHue cuil, IPUIIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsbkecTu Tena. YcnoBus

paBHOBECH S TBEPIOTO Tena. Buibl




paBHOBECHUS

30

Pemenue 3amau

31

KontponbsHas padbora no teme "JluHaMHUKa.
Craruka TBepaoro tena'"

32

Nmnynec MaTepuanbHOM TOUYKH, CHCTEMBI
MarepuaibHbIX To4eK. LlenTp mace
CHUCTEMBI MaTepUaIbHBIX TOUEK. Teopema o
JBH>KECHUH [IEHTpPa Macc

33

Nmnynbe cuibl 1 M3MEHEHUE UMITYIIbCa
Tena. 3aKOH COXpPaHEHUS UMITYIIbCa.
PeaktuBHOE nBUXKEHME

34

MOMEHT UMITYIIbCa MAaTEPUAIBHON TOYKH.
IIpencrasiieHre O COXpaHEHUU MOMEHTA
UMITYJIbCA B LIEHTPAIBHBIX MOJISIX

35

Pemenue 3amau

36

PaboTa cuibl Ha MaJIOM M Ha KOHEYHOM
nepemeneHuu. ['paduueckoe
npejacTaBieHrne paboThl cuibl. MOIHOCTh
CHJIBI

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUU KUHETUIECKOMI 9HCPIUn
MaTepUaIbHON TOUKI

38

[lorennuanbHble U HENOTEHIHAIbHBIE
cuJibl. [TorennmanbHas sneprusi. Bropas
KOCMUYECKasi CKOPOCTh

39

Tpetbst KocMuyeckas CKOpocTh. CBs3b
pa6OTI)I HEIIOTCHII M AJIBHBIX CHUJI C

U3MEHEHHEM MEXaHHUUEeCKOM OHCPIruun




CUCTEMBI TeJl. 3aKOH COXpPaHEHUS
MEXaHHUYECKON IHEepruu

anyme N HCYIIPYIUEC CTOJIKHOBCHUA.

40 YpaBuenue bepHynnu s uacanbHOMU
KUJIKOCTH

41 KonTponrsHas pabota o teme "3akoHbI
COXpaHEHUs B MexaHuke"
Pa3BuTtHe npencraBiaeHuil 0 npupoie

42 Ter1oTel. OcHoBHBIE TookeHust MKT.
Huddys3us. bpoyHoBckoe ABUKEHUE
Ctpoenue ra3000pa3HbIX, KUJIKUX U

43 TBEPJbIX Tel. Xapakrep ABUKEHUS U
B3aMMO/ICHCTBUSI YACTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYN (aTOMOB).

44 KomnuecTBo BemecTBa. IlocTossHHAs
ABorazpo

45 Temneparypa. TenoBoe paBHOBECHE.
Mkana Ienbcus

46 Pemenue 3anau

47 WneansHbii ra3. I'a30BbIe 3aKOHBI

48 YpaBuenue MenaeneeBa-Knaneiipona.
Pemenue 3anau

49 AOcomoTHas Temiiepatypa. 3aKoH
Janbprona

50 N3onporneccsl B UieanbHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILECTBA

51 I'paduueckoe mpeacraBieHue

H30IIPOLECCOB: N30TCpMaA, U30X0pPa,




n3o0apa

52

OcnoBHoe ypaBuenue MKT

53

Pemenue 3amau

54

CBs13p a0COJIIOTHON TeMIIepaTyphbl
TEPMOJIMHAMUYECKON CUCTEMBI CO CpPETHEH
KUHETHYECKON YHeprueit mocTynareabHoro
TETJIOBOTO JBYKEHUS €€ YaCTHUIL

55

O0001IEeHrE U cUCTEMATH3aIlMs 3HAHU 110
Teme "OcuoBsl MKT"

56

KonTponwsHas padota o teme "OCHOBBI
MKT"

57

TepMmoanHaMu4deckasi cuctemMa. 3aJlaHue
BHENHUX ycnoBui aus Tl cucteMsl.
BHemmHue v BHyTpeHHUE TapaMeTphI.
ITapamerpsr T/l cucTemsl Kak cpegHue
3HAYEHMS BEJIMUMH, OITMCHIBAIONIMX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBonbHas penakcauust TJ]
CHUCTEMBI K TENJIOBOMY PAaBHOBECHUIO

59

Mopenp uaeaabHOro ra3a B
TepMOJMHAMUKE. Y CIOBUS MIPUMEHUMOCTH
DTOU MOJIEITH

60

YpaBuenue MenaeneeBa-Knaneiipona u
BBIpXEHUE /IJIs1 BHYTPEHHEH SHEPTHHU

61

Beipaxxenue [yisi BHyTpEHHEW SHEpTruu
OJIHOATOMHOTO MJICAJIbHOTO Ta3a.
KBazucratuueckue u HeCTaTHYECKHE




MPOIIECCHI

62

DneMeHTapHas paboTa B TEPMOJMHAMUKE.
Beruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenaya kak crnoco0 U3MEHEHUS
BHyTpeHHeH sHeprun T[] cuctemsr 6e3
COBEpIIEHUS pabOTHI

64

KonBekuus, TenionpoBogHOCTb,
H3Iy4eHUE

65

KonunuecTBo TemnoTel. TenioéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEILNIOEMKOCTH
BELIECTBA. Y I€JbHAs TEIUIOTA CTOPAHUS
TOIJIMBA

66

PacuéT xosmmuecTBa TENIOTHI pu
TCIIonepeaavuc

67

[Tonsitue 06 agumabaTHOM MpoIIEcce.
[lepBBIii 3aKOH TEPMOIMHAMUKA

68

KonuyecTBo TennoTsl u paboTa Kak Mepbl
U3MEHEHUS BHyTpeHHel dHeprun T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOJIMHAMUKHA IS
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoiieccoB. HeoOpaTuMocTs NpUpPOIHBIX
IIPOLIECCOB

70

[TpuHU MBI IEWCTBHS TEIIOBBIX MAIMH.

KA

71

Maxkcumansnoe 3HaueHue KIT/. Hukn
Kapno




72

Pemenue 3amau

73

DKOJIOTHYECKUE ACIIEKTHI UCIIOJIHL30BAHMUA
TEIUIOBBIX ABUTaTeleN. TermioBoe
3arpsi3HEHUE OKPYKAIOILeH Cpeipbl

74

Pemenune 3agau

75

O00011IeHE U cCUCTEMATH3aIUS 3HAHUH 110
teme "TepmonuHamuka. TemnaoBbie
MalmHebs!"

76

KonTposnbHas pabota o teme
"TepmoauHamuka. TenaoBbie MaMHbBI"

77

[Tapoobpa3zoBaHue 1 KOHICHCAIHSI.
Hcnapenue u kuneHue. Y aenpHas Tenjaora
napooOpazoBaHus

78

HacpliieHHbIE ¥ HEHACBIILCHHBIE ITAPHI.
KauecTBeHHast 3aBUCUMOCTb IIJIOTHOCTH U
JABJICHHS HACBIILICHHOTO I1apa OT
TEMIIEPATYPBl, UX HE3ABUCUMOCTb OT
00bEMa HACHIIIICHHOTO Mapa. 3aBUCUMOCTb
TEeMIIEpPaTypbl KUIIEHUsI OT IaBJICHHUS B
KUIKOCTH

79

Bnaxxnocts Bo3myxa. AOCOTIOTHAS U
OTHOCHUTCIIbHAs BJIAXKHOCTH

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammyeckue u
amop(dHbIe Terma. AHU30TPOIHS CBOHCTB
KpPHUCTAJUIOB

82

[InaBiienue u KpucTamm3anus. Y 1eapHast
ternoTa miasiaeHus. Cyonumanus




83

Hedopmaruu TBEpAOTO Tena. Pactskenne
u cxkarue. Casur. Moayns FOnra. [Ipenen

yrpyrux aegopmanuit

84

TenoBoe pacumMpeHne KUIKOCTEN 1
TBEPIBIX TEJl. AHTAPMOHU3M TETIOBBIX
KOJICOAHW I YacTHII BEIICCTBA

85

[IpeoOpazoBanue sHEPrHH B (a30BBIX
nepexoax

86

YpaBHEHUE TENIOBOTO OanaHca

87

Pemenue 3amau

88

[ToBepxHnocTHOE HaTsbKeHME. KanuiuispHsie
sABJIeHU. JlaBIeHHE 10 UCKPUBIICHHOU
IIOBEPXHOCTHIO KU AKOCTU. DopmyIia
Jlamutaca

89

O00011IeHE U cUCTEMATH3AIUS 3HAHUH T10
TeMe "ArperaTHble COCTOSHUS BEIECTBA.
da3oBbIe Iepexoipl"

90

KoutponbsHas pabora no treme
"ArperaTHble COCTOSIHMS BEIIECTBA.
da3o0BbIe IEpexoapl"

91

DnexTpu3anus Tea U €€ MPOsIBICHHUS.
Dnekrpuueckuii 3apsaa. /[Ba Buna
ANIEKTPUYECKUX 3apsaa0B. [IpoBoIHUKY,
JUAJIEKTPUKH U TTOTYITPOBOIHUKI

92

DneMeHTapHbIN SJIEKTPUYECKUH 3apsil.
3aKOH COXpaHEHHMS DIIEKTPUYECKOTrO 3apsaa

93

B3aumonericrBue 3apsanoB. Toueunsie
3apsinbl. 3akoH Kynona




04

Pemenue 3amau

95

Dnekrpuyeckoe none. Ero aeiictBue Ha
AIEKTPUYECKUE 3apsbl

96

Hanpsok€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOGuEIit 3apsn. JInHuu HATPSHKEHHOCTH
aeKTprdeckoro mnojis. OIHOpoAHOe
JJIEKTPUYECKOE I10JIe

97

HOTeHI_II/IaJ'H)HOCTB OJIEKTPOCTATUYCCKOIO
moJjs. Pa3HocTh MOTCHIMAJIOB 1
HaIpsKCHUC

98

IlorennuanbHas SHEprus 3apsaa B
3JIEKTPOCTaTUYECKOM MoJie. [lorennuan
JIEKTPOCTATUYECKOTO OIS

99

CBs3b HaprDKéHHOCTI/I IMOJIAA U pa3HOCTHU
MOTCHIHAJIOB AJIA SJICKTPOCTATUYCCKOIO
I10JIA

100

[IpyHLIUI CYNIEPIIO3ULIUU ITIEKTPUIECKAX

noJen

101

Pemenue 3amau

102

[Toste Toueunoro 3apsna. [lose paBHOMEpPHO
3apsHKEHHOHN Cephl

103

[lone paBHOMEPHO 3apsHKEHHOTO 110
00bémy mapa. [lone paBHOMEpPHO
3apsHKEHHON OSCKOHEYHOM TIIOCKOCTH

104

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsIOB

105

Z[I/IBJ'IGKI‘pI/IKI/I " MIOJIYIIPOBOAHHKHA B
QJICKTPOCTATUYECCKOM I10JIC




KoHnnencarop. D1eKTpo€MKOCTb

106 KOHJICHCATOpa. DJIEKTPOEMKOCTD TLIOCKOTO
KOHJICHCATOpa

107 [TapannenpHOE COeTMHEHNE KOHIEHCAaTOPOB

108 IlocmenoBaTeabHOE COEAUHEHHE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHJIeHcaTopa

110 Pemenue 3amau

111 JIBuKeHME 3apsSHKEHHOM YaCTULIbI B
OJIHOPOJTHOM 3JICKTPUYECKOM I10JIe

112 Pemenne 3amau

113 O0001IecHE ¥ CHCTEMATH3aIlMsI 3HAHHUH 110
Teme "Diekrpuyeckoe moJe"

114 KonTtponbsHas pabora mo teme
"Inekrpuueckoe moJie"
Cuna Toka. IlocTossHHBIN TOK. Y CIIOBUS

115 CYIIIECTBOBAHMS TTOCTOSIHHOTO
ANIEKTPUYECKOTO TOKA

116 Uctounuku Toxa. Hanpsokenne u 3J1C

117 3akoH OmMa Jyis ydacTKa I[CIH.
DIIEeKTpUUYECKOe COPOTHUBIIEHHE
3aBUCHMOCTb COITPOTUBJICHUS

118 OJIHOPOJIHOTO MTPOBOJAHUKA OT €0 JUIMHBI U
MJIOMAAN MOMEePEYHOTO CEUSHUS

119 VY aenpHOE CONMPOTUBIICHUE BEIICCTRA.
Pemienue 3agau

120 [locnenoBatenbHOE, MapallieNbHOE,

CMCIIAaHHOC COCAMHCHUC ITPOBOJHHUKOB




Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX

121 nemneit. [Ipauna Kupxroda .
122 Pemenne 3amau 1
123 Pabora anekrpudeckoro Toka. 3akoH
Jlxoyns —Jlenna 1
124 Pemenue 3agau 1
MoOIHOCTh JEKTPUUECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BhIACHSAEMAs Ha 1
pesucrope
126 Pemenne 3amau 1
197 3/1C u BHyTpEeHHEE COPOTUBIICHUE 1
HCTOYHHMKA TOKA
128 3akoH OMa A5 MOJTHOM (3aMKHYTOI) 1
ANEKTPUIECKOM IIeTTH
129 Pemenne 3amau 1
130 MoIHOCTh MCTOYHHKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KoHzeHcaTop B L1eT1 NOCTOSHHOT'O TOKA 1
133 Pemenue 3amau 1
134 Pemenne 3aga4 mo teme "TlocTosHHbBIH
AEKTPUYECKUN TOK" L
135 Pemenue 3agad no teme "IlocToSTHHBIN
AEKTPUYECKUN TOK" L
136 Pemenue 3agad no teme "IlocToSTHHBIN 1
3JEKTPUYECKU M TOK"
137 O0001IecHE ¥ CUCTEMATHU3alIMs 3HAHHUH 110 1

TeMe "TIoCTOSIHHBIN 31EKTpUYECKUi TOK"




138

KonTponbHas pabota o teme
"TlocTOSIHHBIN AIEKTPUYECKUN TOK"

139

DJleKTpuyecKass NpoOBOAUMOCTb PA3IUUHBIX
BEIIECTB. DJIEKTPUUECKUM TOK B METaJLJIaX.
CBepXnpoBOANMOCTh

140

DNeKTpUYecKuil TOK B pacTBOpax u
pacriaBax AJIEKTPOJIUTOB. 3aKOHBI
®dapanes Ui JIEKTPOIIn3a

141

OnexTpruueckuil TOK B razax. Ilnazma

142

DJIEKTpUUYECKU I TOK B BaKyyMe.
Bakyymubie mpubopsl

143

DIEKTpUYECKU I TOK B IIOJIYIIPOBOIHUKAX

144

[onynpoBogHUKOBBIE TPUOOPHI

145

DU3NYECKU I IPAKTUKYM IO TEME
"M3mepeHne cuiibl TOKa U HaPSDKEHUSI B
LIENT1 TIOCTOSTHHOT'O TOKA ITPY ITOMOLTM
aHAJIOTOBBIX U LU (PPOBBIX U3MEPUTEIBHBIX
npu6opoB" nnu "3HakOMCTBO C LU (PPOBOH
naboparopueii o ¢pusuke. [Ipumeps
u3MepeHus PU3NYECKUX BETMYUH MPU
MOMOIIM KOMITBIOTEPHBIX TATYUKOB"

146

DU3NYECKUH IPAKTUKYM I10 TEME
"N3yyeHne HepaBHOMEPHOTO IBUKEHMUSI C
LEJIBIO ONPEAETIEHNUSI MTHOBEHHOU
ckopocTH"

147

DU3NYECKU N TPAKTUKYM I10 TEME
"M3mepenne ycKOpeHHUs Ipu
M PSIMOJINHENHOM PaBHOYCKOPEHHOM




IBUKEHUU 110 HAKIOHHON IIOCKOCTH'" I
"UccnenoBanme 3aBUCUMOCTH ITYTH OT
BPEMEHHU MPU PABHOYCKOPEHHOM
nBUXXeHun"

148

@U3NYECKU I IPAKTUKYM I10 TEME
"U3mepenne ycKopeHHs! CBOOOIHOTO
naneHus" wim "M3ydenne ABUKEHUS Tena,
OpOIICHHOTO TOPHU30HTAJILHO"

149

PuU3NYECKU I MTPAKTUKYM IO TEME
"MzyueHnre NBUKEHUS TEla IO OKPYKHOCTH
C MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO" MJIN
"UccnenoBanue 3aBUCUMOCTH IEpUOJIA
oOpallleH!sI KOHUYECKOTO MasiTHUKA OT €ro
napameTpos"

150

DU3NYECKU I IPAKTUKYM IO TEME
"M3mepeHne paBHOJEHCTBYIOLIEH CHIIbI
IIPH ABM)KEHUHU OpycKa 10 HaKIOHHOM
tockoctu" nim "TIpoBepka runoTessl o
HE3aBHMCUMOCTH BPEMEHHU JABUKEHUS OpycKa
110 HAaKIIOHHOM IIJIOCKOCTH Ha 3a/laHHOe
paccTosilHuE OT €ro Macchl"

151

DU3NYECKUH IPAKTUKYM 110 TEME
"UccnegoBanne 3aBUCUMOCTHU CHIT
YIIPYTrOCTH, BO3HHUKAIONMX B MPYKUHE U
pe3nHoBOM 00pasue, oT ux aedopmarun"
nunu "M3yyeHne JIBUKEHUS CUCTEMBI TET,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErkuii OJIoK"

152

DU3NYECKU N TPAKTUKYM I10 TEME




"U3mepenne kod(ppuiimeHTa TpeHus 1mo
BEJIMYMHE YITIOBOTO Ko3(huiireHTa
3aBucuMoctu Frp(N)" nnu "Uccnenosanue
JIBUKEHUSI OpycKa 10 HAaKTOHHOMN
MIJIOCKOCTH C TEPEMEHHBIM
ko3(purinentom Tpenus" win "Mzydenue
JBUKEHUS Tpy3a Ha Bally C TpeHUEM"

153

DU3NYECKU T TPAKTUKYM T10 TEME
"UccnenoBanue ycinoBHil paBHOBECHS
TBEPJOTO TEJA, UMEIOLLET0 OCh BpaICHUS"
niu "KoHCcTpyrpoBaHu€e KPOHIITEMHOB U
pacuér cui ynpyroctu' unu "Mzydenue
YCTOMYUBOCTH TBEPAOIO TEJA, UMEIOLIETO
IIOIIA/Ib OTOpPHI"

154

DU3NYECKU I IPAKTUKYM 110 TEME
"M3amepenne ummynbca Tea 1no
TOpMO3HOMY IyTu" 1in "M3Mepenne Cuiibl
TATW, CKOPOCTU MOJIENIN 3JIEKTPOMOOUIIA U
MOIHOCTH cuJibl Tru" wiK "CpaBHeHHE
M3MEHEHHS UMITYJIbCca Tella C UMITYJICOM
cunsl" win "MccnenoBanne cCoOXpaHeHUS
UMITyJIbCa IIPH YIPYrOM B3auMojaencTeuu'
niy "M3MepeHne KNHETUUYECKOW SHEPTUn
TeJla Mo TOPMO3HOMY IyTH"

155

DuU3NYECKU I TPAKTUKYM IO TEME
"MBydeHne M30TEPMUUECKOrO Ipolecca
(pEKOMEHI0BaHO UCIIOIb30BaHUE
nudposoit naboparopun)" win "Mzydenne
n30xopHoro mnpouecca” nunu "Mzyuenune




n3o0apHoro nporecca" unu "TIpoBepka
YpaBHEHHUS COCTOSIHUSA"

156

DU3NYECKUH IPAKTUKYM 110 TEME
"M3mepeHue ynenbHON TEIJIOEMKOCTH" WU
"UccnenoBanme mpoiiecca OCTHIBAHUS
BemectBa" uinu "MccnenoBanue
apuabaTtHoro mipotecca” unu "Mzydenne
B3aMMOCBSI3U YHEPTHHU MEKMOJIEKYIIPHOTO
B3aUMOJICHCTBHS U TEMITEPATYPhl KUTIEHU S
JKUIKOCTEH"

157

DU3NYECKUH IPAKTUKYM 110 TEME
"M3yyeHne 3aKOHOMEPHOCTEW UCIIapEHUs]
xuakocre" nnum "Msmepenue ynenbHON
TEMJIOTHI IIJIaBJeHus ibaa" uinu "M3ydenue
CBOMCTB HAaChIIICHHBIX TapoB" WK
"Uzmepenne abCOMOTHON BIXKHOCTH
BO3/yXa M OLIEHKA Macchl I1apOB B
nomenieann". Miamepenue koddduimenra

MOBCPXHOCTHOI'O HATAKCHU A

158

DU3NYECKUH IPAKTUKYM 110 TEME
"HaGumroieHne mpeBpalleHus YHeprun
3apsHKEHHOTO KOHJIEHCATOpa B SHEPTUIO
u3nydeHus ceeroanona" i "M3ydenue
MIPOTEKAHUS TOKA B LIE€TIH, COJEepKaILeh
koHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHITNATIOB (HAMPSHKEHUS ) TPH
IIOCJIEJOBATENILHOM COEIMHEHU N
KOHJIEHCAaTOpOB"

159

DU3NYECKU I TPAKTUKYM I10 TEME




"UccnenoBanue CMEIMIAHHOTO COEIMHEHUS
pesuctopoB' niu "M3mMepeHue yaenbHOro
COINPOTHUBJICHUS TPOBOIHUKOB" MU
"UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIpPsHKCHUS IS TaMIThl HaKaTuBaHus"

160

PU3NYECKUH IPAKTUKYM 110 TEME
"Habmronenue anekrponusza’ uiu
"smepenue 3apsiia 0THOBAICHTHOTO
noHa" ninu "MccienoBanne 3aBUCUMOCTH
CONMPOTUBJIEHUS TEPMOPEUCTOPA OT
temneparypsl" unu "CHsTre BOJIBT-
aMITIEpPHOM XapaKTepUCTUKUA auoaa’

161

PesepBubIit ypok. O600IICHNE
CUCTEMAaTH3aIUs 3HAHUH 10 TEMe
"Kunemaruka"

162

PesepBHbiii ypok. O600IICHNE U
CUCTeMaTH3aIis 3HAHUM IO TeMe
"NMunamuka"

163

PesepBHbiii ypok. O000IIECHUE U
cucreMaru3anus 3Hanui o reme ""Cratnka
TBEpaoro Tena"

164

PesepubIit ypok. O000IICHNE 1
cucTeMaTu3allus 3HaHU M 110 TeMe "3aKOHBI
COXpaHEHUs B MEeXaHUKe"

165

PesepBHbiii ypok. O600IIECHNE U
cucTeMarus3anus 3HaHuH o Teme "OCHOBEI
MOJIEKYJISIPHO-KHHETUYECKO Teopun”

166

PesepBHblii ypok. O0001IIEHNE U
CHCTEMATH3AIINA 3HAHUH 10 TEME




"TepmoarHamuka. TenjaoBbie MalmMHb!"

167

PesepBHbiii ypok. O600IIECHNE U
CHCTeMAaTH3allus 3HaHUH 110 TeME
"ArperaTHble COCTOSIHHS BEILICCTBA.
da3oBbie nepexobl"

168

PesepubIit ypok. O600IIEHNE H
cucremMarui3lanus 3HAHUU I10 TEME
"Inexrpuueckoe mose"

169

PesepBHbiii ypok. O600IIECHNE U
CHCTeMaTH3allus 3HaHU 10 TeMe
"TlocTOSIHHBIN AIEKTPUUYECKUM TOK"

170

PezepBHblii ypok. O6001IeHE U
cucTeMaru3anus 3Hagui o reme "Tokun B
pa3nuyYHbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

170
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11 KVIACC

KoanyecrBo yacoB

Nen/m | Tema ypoka KoHTtposibHbIe TpakTHyeckue
Bcero
padoThI padoThI

BzaumopeiicTBre MOCTOSSHHBIX MATHUTOB U

1 IPOBOJHUKOB C TOKOM. MarauTHoe noiie. 1
I'unore3a Amnepa
Bekrop marauTtHOM nHAYKIUH. [[puHIIMI

2 CyIEpIIO3ULIMYA MAaTHUTHBIX MOJIEH. JINHUKU 1
MarHUTHOW MHTyKIIUT

3 MarsuTtHOE 10Jie IPOBOJIHUKA C TOKOM.
OmnsIT Opcrena !

4 Cuna Amnepa, €€ HarpaBJIeHUE U MOJYJIb

5) Pemenue 3amau

6 [Ipumenenue 3akoHa Amriiepa. 1
DNEeKTPOU3MEPUTEIBHBIE TPUOOPHI
Cuna Jlopenua, e€ HanpaBiICHUE U MOIYJIb.

7 JBuxkeHue 3apsKEHHOM YacTUIbI B 1
OJTHOPOJTHOM MarHMTHOM I0JIe
Pewenne 3anau 1
PaGora cunel Jloperiia

10 Pemenue 3amau

11 MarauTHOE 1oJIe B BEILECTBE. 1
deppoMarHeTuky, napa- u JuaMard eTHKH

12 OcHOBHBIE CBOICTBA (lepPOMArHETHKOB. 1

[IpumeHnenue peppoMarHeTUKOB




13

Pemenue 3agau mo reme "Marautaoe moie"

14 Pemienne 3a1au no teme "MaruuTtHoe mose"

15 SIBIIeHUE SNIEKTPOMArHUTHOMN WHTYKIUH.
IloTok BekTOpa MarHUTHOU WHIYKIUH

16 OJ1C uHIyKIIMH

17 3aKOH 3JIEKTPOMarHUTHOW MHAYKIUU
®Dapanes

18 Buxpesoe anexrpuueckoe nose. Toku @yko
OJ1C uHIYKIUU B ABUKYIIUXCS

19 MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuio Jlenna

99 WNunykruBHOCTE. Karyika MHIYKTUBHOCTH
B IIETTH TTOCTOSTHHOTO TOKA

23 SBnenune camonuaykuuu. JJ1C
CaMOWHTYKITUH
DHeprusi MarHUTHOTO OJIS KaTYIIKU C

24 TOKOM. DJIEKTPOMAarHUTHOE IOJIe

25 Pemenue 3amau
O0o0meHre 1 cucTeMaTr3arus 3HaHU 110

26 Teme "DieKTpoAuHaMHUKa"
KonTponeHas pabota o teme

2 "JnexrpoarHaMuKa"

28 Konebarenpnas cucrema. CBOOOIHBIE
koniebanus. 'apMoHUUecKre KoneOaHus

29 KunemaTtnueckoe u fTuHaMUUYECKOE

ONHCaHKE KOJIeOATEIbHBIX JIBUKCHUU




DHepreTuueckoe onucanue. BeiBoj
JIMHAMHYECKOTO OMUCAHUSI FTAPMOHHYECKUX

30 KOJICOAHWH U3 UX YHEPTETHUECKOTO U
KUHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u asza koineOaHui
[lepuon u gactora konebanuii. [lepuox
MaJIBIX CBOOOTHBIX KOJICOaHU I

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOJHBIX KOJIEOAHUH TTPYKUHHOTO
MasiTHUKa

33 3aryxaronme koyieOaHus. BeiHyX1eHHbIE
kosiebanus. Pe3onanc

34 ABTOKONICOAHUS

35 Peumenue 3amau

36 VYpox-koHpepeHus "MexaHudeckue
KOJIOaHUS B My3bIKaJIbHBIX MHCTPYMEHTaXx"

37 OO0o0rmenne U cucreMaTu3alus 3HaHUH 1o
teme "Mexanndeckue kosiebaHus"

38 DJIeKTpOMarHuTHhIE KoJeOaHu .
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYABI

39 3apsijia KOHJEHCATOpa C aMILTATYOUW CHJTBI
TOKa B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUU B UICATHHOM
KoJIeOaTeTbHOM KOHTYpE
3aryxaroume 3JIEKTpOMarHuTHbIE

41 KoJiebaHus. BeIHYKIeHHBIE

AJIEKTPOMAarHUTHHIE KOJICOaHU ST




IIepemennsblii TOK. Pe3uctop u KoHAEHCATOD

42 B LI€TIH TEPEMEHHOTO TOKA

43 Karymka wHIYKTUBHOCTH B LIETIH
MePEeMEHHOT0 TOKa

44 3axkoH Oma JJ1s1 AJIEKTPUYECKON 1enu
MIEPEMEHHOT0 TOKa
MoumHOoCTh MEePEeMEHHOr0 TOKA.

45 AMIUTATYTHOE | JCHCTBYIOIIEE 3HAUYCHHUE
CHUJIBI TOKA U HAIPSHKCHUS

46 Pe3oHnaHc B 35IeKTpUUeCKON Tenn

47 Pemenue 3agau
Wneansubiii TpanchopmaTop.

48 [IpousBoCcTBO, MMepeaada u moTpedacHue
AIIEKTPUYECKON dHEPIruu
DKOJIOTUYECKUE PUCKH TTPU MPOU3BOCTBE

49 anekrposHepruu. KynbTypa ucronbp30BaHus
3JIEKTPOSHEPTUH B MIOBCEIHEBHOM )KU3HU

50 Pemenune 3amau

51 Pemenune 3amau

59 O0o0ImeHNe U cucTeMaTU3allus 3HAHUH 110
Teme "DJIeKTpOMarHUTHbIE KosieOaHus"

53 Mexanndeckue BOJHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

95 3ByK. XapakTepUCTUKU 3BYKa

56 Wudpaszeyk u ynerpassyk. lllymoBoe

3arpsA3BHCHUC oxpyxcaromeﬁ CpCabl
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Pemenue 3amau

58

DJIeKTpOMarHuTHbIE BOJIHBL. M3myuenue
AJIEKTPOMAarHUTHHIX BOJIH

59

DHeprust 3JeKTPOMAarHUTHHIX BOJIH.
CBoiicTBa AJIEKTPOMarHMTHBIX BOJIH

60

IIlkasia 3J1€KTPOMAarHUTHBIX BOJIH.
[IprMeHeHNe 3JIEKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY

61

[IpUHIIUTIBI PAIOCBSI3U U TEJICBUICHHUS.
Panuonoxamus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

62

Kontponbnas padora o teme "Konebanus
Y BOJHBI"

63

Caer. 3aK0oH NPSAMOJIUHEWHOTO
pacrpocTpaHeHus CBeTa

64

Pemenue 3amau Ha MNPpUMCHCHHUEC 3aKOHA
HpHMOJ’IHHGﬁHOFO PacupoCTpaHCHUA CBCTA

65

Otpaxenue cera. [lnockoe 3epkaio.
Cdepuueckoe 3epkajo

66

[Ipemomiienne cBeta. AOCOTIOTHBIN H
OTHOCHUTEJbHBIN MOKa3aTeNb MPETOMIICHHUS.
[lonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenpHbIi yron MOJIHOTO BHYTPEHHETO
OTpaKEHUS

67

Pemenue 3amad Ha MMPpUMCHCHUEC 3aKOHOB
OTpaXCHU U IIPEIIOMIICHU S CBETA

68

Xon myuelt B mpusme. Jlucnepcus ceerta.
CrnoxubIit coctaB 6emoro cBerta. Lpet




JInn3el. DOKyCHOE PACCTOSHUE U

69 OTITHYECKAsl CUJIA JIMH3BI

20 [TocTtpoenue n300pakeHU B IMH3AX U UX
cUCTeMax. YBeJINnYeHUE JTMH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 M300paKEHUH, TOTyIaeMbIX C ITOMOIIIHIO
JVH3

72 ['ma3 xkak onTHyeckasl cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUYECKON ONTHUKHU

74 CKOpOCTh CBETA U METO/IbI €€ M3MEPEHUS

75 Hucnepcusi cBera

76 HNuTepdepenuns cpera

77 KorepenTHble UCTOYHUKHU. Y CITOBUS
HaO0II0/IeH U] MAKCUMYMOB Y MUHHUMYMOB

78 Pemenne 3anau

79 [Ipumenenue naTephepeHInH

80 Hudpakius cBera

81 JudpaknuonHas pemerka. YcaoBue
HaOII0ICHU S TTIAaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TorepeyHOCTH CBETOBBIX BOJIH.
[onspusanus ceera

84 Pemenne 3amau

85 CBeTOBBI€ SIBJICHUS B IPUPOJIE

86 O0001IeHNE U cUCTEMATU3ALMA 3HAHWI 110

Teme "Ontuka"




87 KonTponbHas paboTa mo teme «OnTHKa 1
['paHuUIIBI MPUMEHUMOCTH KIAaCCUUECKOU

88 MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
IPUHITUI OTHOCHTEIBHOCTH

89 [loctynaTel cnennanbHOU TEOPUH 1
OTHOCHTEIHHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[Ipeo6pazoBanus Jlopenna. Ycnosue

90 npuIHHHOCTH. OTHOCHTEIHLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BpEMEHU U
COKpAIllCHHUE JUTHHBI

91 DHeprusi U UMIYJIbC PEISTUBUCTCKOM 1
YaCTHUIIBI

92 CBs13b MacChl C DJHEPTUEH U UMITYIIBCOM 1
PENSATHBUCTCKON YaCTUIIBI. DHEPTHUS TTOKOS

93 PaBHOBECHOE TEMIIOBOE U3ITydCHHE 1

94 3akoH cMmeneHus Bunaa 1

95 ['unoresa M. ITnanka o kBantax. @OTOHBI 1

96 DHeprus 1 UMITyiasC GOTOHA 1
®oroadpdexr. OnbiTer A. I'. Ctonerosa.

97 1
3akoHbl oTod(Pexra
VYpaBuenue DitHmrelina i Gotorddexra.

98 , | 1
'Kpacnas rpanuna" goroaddexra

99 Jasnenune cBera. Onwitel I1. H. JleOeaena

100 BoHOBBIE CBOMCTBA YaCTHIL
Bonusl ne bpoisia. /Inuaa BOJIHBI 1€

101 Bpotiing u pasmepsl 00J1aCTH JIOKAIHU3ALUH 1

JBUKYIICHCS YaCTHUIIbI




102

KopnyckynsspHo-BOJIHOBOH Tyan3m

103 Judpakius 371eKTpOHOB Ha KpUCTaIIax
Crenuduka u3mMepeHnii B MUKPOMUPE.

104 CooTHOLIEHU S HEOTIPEEIEHHOCTEM
['eiizenOepra

105 Pemenne rpaduueckux 3aaaq

106 Pemenue pacy€THBIX 33124
KontponbeHas padora o Temam: "OCHOBBI

107 CTO", "KopnycKyasspHO-BOJIHOBOM
Jyanusm"

108 OMBITHI TO UCCIIEAOBAHUIO CTPOCHUSI aTOMA.
[Iranerapnas moaenb atoma Pesepdopaa

109 [Toctynatel bopa

110 Bu et criekrpoB. CriekTp ypoOBHEH dHEpTUH
aToMa BOAOpoa

11 CrnoHTaHHOE U BBIHYX/IEHHOE U3Ty4YeHHE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenbepra-

113 HBaneHko. 3apsia 1 MaccoBOE YHCIIO SApa.
M3oronbl. PagnoaktuBHOCTH
3aKoH pagnoakTHBHOTO pacnanga. CBoOWCTBA

114 MOHU3HUPYIOIIETO U3TydeHus. Biusane
PaAMOAaKTUBHOCTH HA KUBBIC OPTAHU3MBI.
Ho3zumerpust
DHeprus cBs3U HYKIOHOB B sape. S nepHbie

115 cunel. Jlegexr maccel sapa. SnepHbie

peakiuu. S nepHeie peakropsl. [IpodieMbr




YIPaBJISIEMOIO TEPMOSAECPHOTO CUHTE3A.
DKOJIOTMYECKHE aCTEeKThl Pa3BUTHS sIEPHOU
SHEPreTHKU

116

Mertozp! perucTpauuy 1 UCCIEIOBaHUS
37eMeHTapHbIX yactull. yHaaMeHTalbHbIE
B3aUMOJCHCTBUS. bapuOHBI, ME30HBI U
nentoHsl. [Ipencrasnenne o CrangapTHON
mozenu. KBapk-rirooHHas MOJENb aIpOHOB

117

®dusuka 3a npeaenamu CTaHgapTHON
Mozenu. TéMHass MaTtepus U TEMHas
sHeprus. EnnHCcTBO u3ndeckol KapTHHBI
Mupa

118

Dtanbl pa3BUTHS ACTPOHOMUHU. 3HAUYEHUE
aCTPOHOMMHU

119

[TpruMeHUMOCTh 3aKOHOB (DU3UKU IS
O0OBSCHEHUS TPUPOJIBI KOCMHUYECKUX
00BeKTOB. METOIbI aCTPOHOMHYECKUX
HWCCICIOBAHTI

120

CoBpeMeHHbIE ONITHYECKUE TEIECKOIBI,
paIOTENECKOIIbI, BHEATMOC(hepHas
aCTPOHOMHUS

121

Bun 38é3nmH0r0 Heba. Co3Be3aus, pKue
3BE3/1bI, MJIAHETHI, UX BUAMMOE JIBUKEHUE

122

Comraeynas cucrema. Comnune. ConHeynas
aKTUBHOCTbh. MicTounuk snepruu CosHia u
3BE3

123

3BE3/IbI, UX OCHOBHbBIE XapAKTEPUCTHKH.
Juarpamma "crieKTpaiabHbIN K1acc —




CBETUMOCTBD"

124

3B€3I[LI IJIaBHOM IIOCIICA0BATCIIbHOCTH

125

Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE
HpeIlCTaBHCHI/IH (0] HpOI/ICXO)KZLeHI/II/I )41
spomonuu CoJiHIa B 3BE311. DTanbl )KU3HU
3BE3]

126

Muneunslii [Iyte — Hama ['anakruka. Tunsl
rajgakTuk. YEpHbIe IbIPHI B SApaxX TalaKTUK

127

Bceenennas. Pacumpenue BeeneHHoi.
3akoH Xab6mna. Teopus bosnbiioro B3phiBa.
Penukrosoe nznyyenue

128

Macmrrabnas crpykrypa BceneHHOR.
MeraranakTuka

129

Hepeménubie mpoOieMbl acTpOHOMUH

130

DU3NYECKUI IPAKTUKYM 110 TEME
"UccaenoBanre MarHUTHOTO OIS
IMOCTOSIHHBIX MAarHUTOB" MIJIH
"UccnemoBanue CBOWCTB
deppomaraerrkoB" unu "MccienoBanue
JIEHCTBUSA MOCTOSSTHHOTO MarHUTa Ha PAMKY C
TOKOM"

131

DU3NYECKUU ITPAKTUKYM I10 TEME
"Usmepenune cunbl Ammepa" unu "U3ydenne
3aBUCUMOCTH CUJIBI AMIIEepa OT CHJIbI TOKA"
unu "OnpeneneHne MarHuTHOW UHIYKIIUU
Ha OCHOBE M3MepeHUsl cuiibl Ammepa"

132

DuU3NYECKU IPAKTUKYM I10 TEME
"UccienoBaHue SIBJICHUSA




AJIEKTPOMarHUTHOW MHAYKUHUH" WU
"OnpeneneHre HHAYKIIMA BUXPEBOTO
MarduTHOTO moJist'”

133

DU3NYECKU Y TPAKTUKYM I10 TEME
"UccnenoBanue sSBIECHUSI CAMOUHAYKIUH"
win "COopka MOZAETH 3JIEKTPOMarHuTHOTO
reseparopa"

134

DU3NYECKUU IPAKTUKYM 110 TEME
"smepenune meproaa cBOOOTHBIX
KOJICOAHUM HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

DU3NYECKUI TPAKTUKYM I10 TEME
"TIpeoOpa3oBaHye HEPTUH B IPYKUHHOM
MasiTHUKe"

136

DuU3NYECKU IPAKTUKYM I10 TEME
"MccnenoBanue MepeEMEHHOIO TOKA 4epe3
MOCJICIOBATEIILHO COeANHEHHBIC
KOH/JIEHCATOp, KaTylIKy M pe3uctop’ uiau
"UccnenoBanue paboThl HCTOYHUKOB CBETa
B IEMTU IEPEMEHHOTO0 TOKA"

137

DU3NYECKUI TPAKTUKYM I10 TEME
"N3ydyeHne mapamMeTpoB 3ByKOBOW BOJHBI"

138

DU3NYECKU Y TPAKTUKYM I10 TEME
"N3mepenune mokazatesns mpeaoMIIeHus
crexna” iy "Tlonyuenue n3zoOpakeHus B
CHUCTEME U3 IIOCKOTO 3epKajla v JINH3bI"

139

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




*KuJkux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS PACCEUBAIOIIMX
nuH3"

140

DU3NYECKU Y TPAKTUKYM I10 TEME
"Habmonenune mudpakunu, nuarepdepeHnu
Y NoJIsIpU3aluy cBeTa"

141

DU3NYECKU TPAKTUKYM 110 TEME
"OnpeneneHue UMITyabCa U YHEPTUU
PEISITUBUCTCKUX YacTulIl (1o (ororpadusim
TPEKOB 3apSHKEHHBIX YaCTHI] B MATHUTHOM
noje)"

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [nanka Ha
OCHOBE HccliieoBanus GoTod(pdexra"” mim
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOIMOJ] OT HaNpsKeHUs "

143

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3pexeHHOro
aTOMapHOIO BOJOPO/IAa U U3MEPEHHE
nocrosiHHON Pundepra”

144

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanme paamnoakTUBHOTO (PoHA C
M CIIOJIb30BAHUEM JTO3UMETpa" HIIH
"N3ydenue mormiomeHus 6eTa-4acTuil
amoMyuHuEM"

145

DuU3NYECKU IPAKTUKYM 110 TEME
"HaOmronenus 3BE3qHoro Heba
HEBOOPYXEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX NPUIIOKEHNUN 1S




OTIpe/IeIeHUsI TOJIOKEH ST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3usi CeBepHOro Moylapus U sipKue
3BE3np1" mim "HabmroieHust B Teneckorn
JIyHbl, nI1aHET, TYMAHHOCTEN U 3BE3IHBIX
CKOTLIIeHU "

146

OO0o0IeHe 1 cucTeMaTr3aIis 3HaHUH.
Ponw ¢u3uku u acTpoHOMUM B
SKOHOMUYECKOM, TEXHOJIOTHUICCKOM,
COLIMAJILHOM U 3TUYECKOU cepax
JICATEIIBHOCTH YeI0BEKa

147

O0o001EHEe U CHCTEMATHU3AI A 3HAHUHA.
PoJtb 1 MecTO (M3MKK U aCTPOHOMUH B
COBPEMEHHOW HAyYHOU KapTHUHE MUpa

148

O06o0mmenne U cucreMaTu3alus 3HaHU K.
Poub ¢usnyeckoii Teopuu B GoOpMUPOBAHUU
NpeICTaBICHUHN O PU3NYECKON KapTUHE
MHpPa, MECTO (PM3UYECKOI KapTUHBI MHpa B
00ImeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IIPEJCTABICHUH O IPUPOIC

149

O0001EHNE U CUCTEMATU3ALIMA 3HAHUH 10

teme "Kuaemaruka"

150

O0001IEHEe U CUCTEMATH3aIMS 3HaHU 110
teme "Kuaematuka"

151

O0001EHNE U CUCTEMATU3ALIMSA 3HAHU 10
teme "Muaamuka"

152

O0001IEHEe U cUCcTEMATH3aIMs 3HAHUH 110
teme "CTtatuka TBEpaoro rena"




153

O0o0ImeHne U cucTeMaTU3alus 3HAaHUH 110
TeMe "3aKOHbI COXpaHEHHUS B MEXaHUKe"

154

OO0o01menne U cucTeMaTu3alus 3HaHUH 1Mo
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun"

155

O0001eHnE U cCUCTEMATU3ALIMA 3HAHWIH 110
teme "Tepmonunamuka. TerioBbie
ManmHab!"

156

O0001IEHEe U cUCTEMATH3aIMS 3HAHUH 110
TeMe "ArperatHble COCTOSIHUS BEILECTBA.
®dazoBbie mepexoabl"

157

O0o0rmenne U cucreMaTu3alus 3HaHUH 1Mo
TeMe "DnekTpudeckoe mose"

158

O060061eHNe U cucTeMaTH3aus 3HaHu i 1o
teme "TlocTosIHHBIN AMeKTpruYecKuid TOK"

159

O0001IeHNE U cCUCTEMATH3AIINA 3HAHWH 110
teme "TokM B pasinyHbIX cpenax”

160

O0001IIEHNE ¥ cUCTEMATH3alid 3HAHUH 110
teme "MarautHoe 1oJe"

161

PesepBHbIii ypok. O600mEHHE U
CHCTEMaTH3alis 3HAHUH 110 TEME
"JnexrpoMariuTHas UHAYKIUA"

162

PesepBublii ypok. O60011IeHNE 1
CHCTEMaTH3aIl¥sl 3HAHUM 110 TeMe
"Mexanuueckue KosieOanus"

163

PesepBHbIit ypok. O600IICHNE 1
cucreMatrusanuia 3HAHUI 110 TEME

"JIIeKTpOMarHuTHHIE KoseOaHus"




PesepBHblii ypok. O6001ICHYE 1
164 CHCTEMaTH3alHsI 3HAaHUH 110 TeMe
"MexaHu4ecKkue U 3JIeKTPOMAarHUTHBIE

BOJIHBI"

165 PesepBHbIii ypok. O0001ICHHE 1

cucreMarmu3anud 3Hanui no reme "Onruka"

PesepBHbIii ypok. O000IICHHE 1

166 cucreMaru3aius 3Hanui mo reMe "OCHOBEI
CTO"

PezepBHbIii ypok. O6001IEHUE U
167 cucTeMaru3anus 3HaHUH 10 TeEME
"KopnyckynsipHO-BOJIHOBOM ayainu3m"

PesepBHbIii ypok. O000mICHHE 1
168 cucreMaru3anus 3HaHuu no reme "dusuka
aToma"

PesepBHblii ypok. O6001ICHYE 1
169 cucreMaru3anus 3HaHui no reme "dusnka
ATOMHOTO $JIpa W JIEMEHTAPHBIX YaCTUIL"

PezepBHbIii ypok. O6001IEHUE U
170 cHCTEeMaTH3alysl 3HAHUM 110 TeMe
"JnemMeHThl acTpodu3uku”

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

170

16







YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» dusuka. Mexanuka, 10 knacc/ Makumies I'.51., Cunsgkos A.3., OO1ecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO « [ JPODAY»; AKIMoHEpHOE 00111ECTBO
«M3narensctBO «IIpocBemienne»

» duzuka. MonekynsipHas gusuka. Tepmoaunamuka, 10 knace/ Msikumes 17.51.,
CunsikoB A.3., O0IIECTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY;
AxuronepHoe o6miecTBo «M3narensctBo «IIpocBenienner

» ®uznka. Onruka. KBanroas ¢pusuka, 11 kmace/ Mskumres I'. 5., Cunskos A.3.,
OO011ecTBO € OrpaHUYE€HHOM OTBETCTBEHHOCTHIO «/I[PODAY» ; AKIMOHEpHOE
obmectBo «M3marenpcTBO «IIpocBemnicHne)

» Ouznka. JnekrpoauHamuka, 10-11 kmacesl/ Mskuies I'.5., CunsikoB A.3.,
OO011ecTBO ¢ OTrpaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY ; AKITmoHepHOE
ob1ecTBo «M3narenscTBO «IIpocBemenHue»

» ®u3uka. Konebanusa u Bomansl, 11 xiace/ Msikumes I'.51., Cunsakos A.3.,
OO6111ecTBO C OTpaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIOHEpHOE

obmectBo «M3marenpcTBO «IIpocBemnicHne)

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

Mertonnueckue MaTepuaisi - https://edsoo.ru/metodicheskie-materialy/



HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET

bubanoTeka mudpoBoro oopasoarenpHOro kKoutenra — https://urok.apkpro.ru/

BupTtyanbHbie 1a00paTOpHbIE U IPAKTUUECKUE PAOOTHI HA YTIIyOJIEHHOM YPOBHE

OCHOBHOT0 00111er0 00pazoBanus - https://content.edsoo.ru/lab/






