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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypoBHE cpeaHero odimiero obpazoBaHusi pazpaboTaHa Ha OCHOBE
MOJIO)KEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00Opa30BaTeiIbHOW IMpPOrpammbl,
npezacrasieHHbx B PI'OC COO, a Taxxke ¢ yu€rom (enepanbHoil paboyeil mporpaMMbl BOCIIUTAHUS
Konnenuu mnpenogaBanust ydeOHoro mpeamera «®Pusmka» B 00pa30BaTENbHBIX OpPTaHU3AIMIX
Poccuiickoii @enepaiium, peain3yonuXx OCHOBHbIE 00pa30BaTeIbHbIE MPOrPaMMBI.

[Iporpamma 1o Qu3HMKe ompenenser 00s3aTeNbHOE NPEAMETHOE COJEpKAHHWE, YCTaHABIUBACT
PEKOMEHAYEMYIO0 TOCIEI0OBATEIbHOCTh M3YYEHHUs TEM M pa3lelioB y4eOHOro mpeaMera ¢ ydEToM
MEXKIPEIMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
ocobenHocTeil oOywaromuxcs. [Iporpamma no ¢usuke Ha€r mpelncTaBiIeHHE O IENAX, COAEPKAHUU,
oOmieil crpareruu 00y4YeHHs, BOCOIUTAHMS U Pa3BUTHS 0O0YYArOMIMXCS CPEACTBAMH y4eOHOTro IMpeamMera
«®Du3nka» Ha yriryOIEHHOM ypOBHE.

Wzyuenne Kkypca ¢u3Mku  yriayOJN€HHOTO  YpOBHS — TO3BOJISIET — pealM30BaTh  3a7adul
npoecCHOHANBHOM OpHEHTAllK, HANpaBlIEHO Ha CO3/JaHHUE YCJIOBUN [UIsi TPOSBICHHS CBOMX
MHTEJJIEKTYyalIbHBIX U TBOPYECKHX CIOCOOHOCTEH Ka)IbIM O0Y4YaroUIMMCs, KOTOPbIe HEOOXOAUMBI AJIst
NPOJIOJDKEHHUST 00pa3oBaHUs B OpraHU3alMAX NPOPEeCcCHOHATBHOTO O00pa30BaHUS MO pa3IUMYHBIM
(U3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIHATbHOCTSIM.

B nporpamme no Qusmke onpenesroTcs IIaHUPyeMbIe Pe3ysIbTaThl OCBOCHHUS Kypca (pu3nku Ha
YpOBHE cpeaHero ooOmero oOpa3oBaHUS: JUYHOCTHBIC, MeETalpeJMETHbIE, NpeIMETHBIe (Ha
yray0néHHOM  ypoBHE). Hay4HO-METOOJOTHYEeCKOW OCHOBOWM IS pa3paldOTKH TpeOOBaHUU K
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM O0ydaroluXcs, OCBOUBILUX MPOrpamMmy
1o (u3Mke Ha ypoBHE CpeIHEro oOIero oopazoBaHMs Ha yriyOJEHHOM YPOBHE, SIBISETCS CUCTEMHO-
NeSITeTbHOCTHBIH MOIXO/.

[IporpaMma 1o ¢u3HKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (pU3MKM Ha yriyOlIE€HHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3yNIbTaThl M0 T0/1aM 00YUYEHHUS;

coziepkaHue yuyeoHoro npeamera « Du3ukay 1mo rogam o0ydeHusl.

[Iporpamma 1o ¢u3nMKe UMEET MPUMEPHBIA XapaKTep W MOXKET OBITh MCIIOJIb30BaHA YUUTEISIMH
(bU3HUKY JUTsl COCTABIICHUS CBOUX PAa00YHMX MPOTPaAMM.

[Iporpamma 1O (U3MKE HE CKOBBIBAET TBOPUECKYI) WHHUIIMATHUBY YUYHUTEICH M IPEIOCTABISCT
BO3MOXHOCTH Il peaJI3alliil Pa3IMYHbIX METOJMYECKHUX IOJIXOJO0B K IPENoAaBaHUI0 (HU3MKH Ha
yriIyOJIE€HHOM YPOBHE MPH YCIIOBHH COXPaHEHHs 0043aTeNbHOM YacTu cojiepKaHus Kypca.

du3uka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPUPOIBI, BHICTyHas B KauyecTBE Y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MHpe.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOpa3ylomuil il eCTeCTBEHHO-HAYYHBIX YUEOHBIX INPEeIMETOB,
MOCKOJIbKY (U3WYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SBICHHMM, H3y4aeMbIX XHMHEH,
ouosorueit, ¢uznueckoil reorpadueit m actpoHomuein. lMcmonp30BaHWE M AKTMBHOE NPHUMEHEHHE
¢u3nUecKux 3HAHUN ONpPeNeNnIIo XapakTep U OypHOE pa3BHTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B chepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHMS KOCMOCA, IOJYYEHHS HOBBIX MATE€pUAJIOB C 3aJaHHBIMU
cBoiictBamu. V3yueHue (U3MKM BHOCUT OCHOBHOH BKJIaJ B (POPMHpPOBAHUE E€CTECTBEHHO-HAYUHOM
KapTHUHBI MUpa 00yyaromierocsi, B pOpMUpOBaHUE YMEHHUM NMPUMEHATh HAYYHBIH METOJI MO3HAHUS IpU
BBITIOJTHEHUH UMY YUeOHBIX HCCIICIOBAHUM.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpeTHero o0Iero 00pa3oBaHus MOJIOXKEH PsIT UICH, KOTOPBIE
MO>KHO PacCMaTpPUBAaTh KAK IPUHIUIIBI €70 OCTPOCHHUS.

Hoesa uenocmunocmu. B COOTBETCTBMU C HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH



COJIEP)KUT MaTepuajd U3 BCeX pas3fenoB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoen 2enepanuzayuu. B cOOTBETCTBUU C HEHl Marepuasl Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Bemymmum B Kypce siBisieTcss pOpMHUpPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanus NOpeAnosiaracT MCHOJIb30BAHUE TyMaHUTAPHOTO
noTeHuuana GU3n4eckol HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (DU3HUKH C PA3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriayOnEHHOrO ypOBHSI MPEAINOIaracT
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKHUX MPUIOKEHUN U3YUEHHBIX TEOPUM U
3akoHOB. [Ipu 3TOM paccmaTpuBaroTCa Ha ypoBHE OOLTUX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUU.

Hoea IKkonozuzayuu  peanusyercss TOCPEACTBOM  BBEACHUS DIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U
TEXHOJIOTH, a Takke OOCYXKJIEeHUS TPOOJIEeM PallMOHAIIBHOTO MPUPOIAOIIONIB30BAHUS M IKOJIOTHYECKOM
0€30MMacHOCTH.

OcBoeHue cojJepKaHusi MPOrpaMMmbl MO (PHU3UKE MODKHO OBITh MOCTPOSHO Ha MPHHIIMIIAX
CUCTEMHO-/IEITeIbHOCTHOTO Toaxona. [ns ¢usuku peanusanus 3TUX MPUHIUIOB Oazupyercs Ha
HCIIOJIb30BAHUU CAMOCTOSITEIILHOTO SKCIEPUMEHTA KaK MOCTOSHHO JIEUCTBYIONIETO (hakTopa y4eOHOTro
npouecca. Jns yrnyOia€HHOro ypoBHST — 3TO  CHUCTEMa  CaMOCTOSATEIbHOTO  YYEHHUYECKOI'O
JKCIEPUMEHTA,

BKITIOYAOIIETO (PPOHTAIBHBIE YIYCHUYECKHE OMBITH MPHU M3YYSHWH HOBOTO Marepuaia, JJabopaTopHbIE
paboTel W paboThl mpakTHKyMa. [Ipm 3TOM BO3MOXHBI J[Ba crocoba peanu3anuu (HU3HIEcKOro
npakTuKyma. B mepBom ciiydae mpakTukyM mpoBoautcs au0o B koHie 10 u 11 kiaccos, nubo mocie
HEpBOT0 U BTOPOTO MOJYTOAMH B KaXJIOM U3 3THUX KjaccoB. Bropoii cnocol — 310 uHTEerpaunus padot
IpakTUKyMa B CHCTEMY J1a0OpaTOpHBIX PadOT, KOTOpbIE MPOBOJATCS B Mpollecce M3y4YeHMs paszzera
(temsr). ITpu sTOM mox paboTamMu MpakTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCIIeI0BaHuE, KOTOPOe
IIPOBOAMTCS [0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mo ¢usnke cucteMa yue€HHMUYECKOro 3KCIEepUMEHTa, JabopaTOpHbIX paldoT U
NpakTUKyMa TPEJCTaBlIieHa €AMHBIM IepeYHeM. BBIOOp TEeMaTWKH Ui ATHX BHJIIOB YYEHHYECKUX
NPaKTUYECKUX paboT OCYILECTBISETCS YYaCTHUKAMH 00pa30BaTENbHOrO Mpolecca HMCXOAsS U3
0COOEHHOCTEH MOYPOYHOro MJIaHUPOBAHUS M OCHAILIleHHUs KaOuHeTa ¢pu3uku. [Ipu sTtom oOecnieunBaercs
OBJIQ/ICHUE OOYYAIONIMMHCS YMEHUSIMH MPOBOJIUTH MPSIMBIE W KOCBEHHBIC M3MEPEHHUS, UCCIIEIOBAHHS
3aBHCUMOCTEH (PH3MUECKUX BEIWYHH U TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yAenseTcs peUIeHHI0 pacy€THBIX M KaueCTBEHHBIX 3ajxad. [lpu stom s
pacy€THBIX 3aj7]au MPUOPUTETOM SIBJISIIOTCA 3aJlauM C SIBHO 33/IaHHOW M HESBHO 3a/laHHON (hU3HYecKOi
MOJIEITBIO, TTO3BOJISIONINE MPUMEHSATh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaK W HWHTETPUPYS NPUMEHEHWE 3HAaHWUM W3 pPa3HBIX pasfenoB. [ KauyecTBEHHBIX 3a/ad
PUOPUTETOM SIBIISIFOTCS 3a7laHus Ha OOBSICHEHHE/TIpe/ICKa3aHue MPOTeKaHUs (U3NYECKUX SBICHUN U
IPOIIECCOB B OKpY KaroIIel KU3HH, TpeOyrouue BHIOopa Gru3nueckol MoJIeNu Uil CUTYallMH TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GPI'OC COO k maTepHaTbHO-TEXHHYECKOMY OOECTICUCHHIO
ydeOHOro mpoiiecca Kypc Gu3Mku yriayOaEHHOTO YPOBHS Ha YPOBHE CPEIHETo OOIIero oOpa3oBaHUS
JIOJDKEH H3Y4aThCsl B YCJIOBUSAX MpPEeIMETHOro KaOuHera. B kabunere ¢GU3MKH [OMKHO OBITh
HeoOxoauMoe 1abopatopHOoe 000PYIOBAaHUE JIsI BBHITIOJHEHHUS YKa3aHHBIX B Mporpamme 1o (Qpu3nuke
YUEHHUYECKUX OIBITOB, JIAOOPAaTOpPHBIX padOT M pabOT MpakTHKyMa, a TakXe JEeMOHCTPAallMOHHOE



obopyioBaHuUE.

JleMOHCTpalMoOHHOE 000pyI0BaHHe (HOPMUPYETCS B COOTBETCTBUH C MPUHIIUTIOM MHHUMAJIBHOM
JOCTAaTOYHOCTH M OOECIeYrBaeT TOCTAHOBKY IEPEUYHCICHHBIX B MporpamMme Mo (U3MKE KITFOUEBBIX
JNEMOHCTpAIMid  JUII  UCCIENOBAaHHMS M3YYaeMBIX SIBJICHUH H  TPOIECCOB, OSMIUPUYCCKUX U
(l)yHZ[aMeHTaJIbHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JIabopatopHoe 00OpYIOBaHUE Il YYCHUYECKUX MPAKTUYCCKUX paboT (opMuUpyeTcs B BUJC
TEMAaTUYECKUX KOMIUICKTOB M OOECIeYrBaeTCsi B pacyére

OJIHOTO KOMIIJIEKTA Ha JABYX oOydaromuxcs. Temaruyeckre KOMILIEKThl Ja00paTOpHOro 00opyioBaHus
JIOJDKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM HCIIONB30BaHMM aHAJOTOBBIX M IU(PPOBBIX MPHOOPOB, a
TaKXKe KOMIIbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIL.

OCHOBHBIMU TEJISIMH H3y4YeHUS (U3UKH B OOIIEeM 0O0pa3oBaHWUU SIBISIOTCS: (OpMHUpPOBAHUE

UHTEpeca U CTpeMJIeHHs OOydYaroUIMXcsi K HaydHOMY
U3yUYEHUIO PUPOJIbl, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUI O HAyYHOM METOE MO3HAHHUS M (OPMHUPOBAHUE HCCIIETOBATEIHCKOTO
OTHOILEHMSI K OKPY>KAIOLIUM SIBJICHUSM;

(dopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yUeHUs: OCHOB CTPOCHUS MaTepUu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKY;

(bopmupoBaHre YMEHUN OOBSICHSTD SIBICHUS C UCIIONB30BaHUEM (PU3UUECKUX 3HAHUIA M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopmMHUpoBaHKUE NPEACTABICHUNH O pOIU (U3UKU AT Pa3BUTUSA APYTUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHil;

pa3BUTHE MpPEACTaBICHUM O BO3MOXKHBIX cdepax Oyayuiell nmpodeccuoHaIbHOU esSTENbHOCTH,
CBSI3aHHBIX C (PU3HMKOM, TOArOTOBKA K JaJIbHENHIIIEMY O0yUEHHUIO B ’TOM HaIPaBJICHUU.

JlocTikeHHe 3TUX Lieield obecrneunBaeTcs pelleHueM CIEAYIOUIMX 3ajad B Mpolecce U3y4YeHus
Kypca (pU3UKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus:

MpUOOpEeTeHNEe CUCTEMBbI 3HAHUW 00 OOMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJSIpPHYIO (DUM3MKY, JIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U DJIEMEHTHI
acTpo(u3uKH;

¢dbopMHUpOoBaHHE YMEHUH MPUMEHATh TEOPETHUYECKUE 3HAHUS I OObACHEHHsS (PU3MUECKHX
SIBTICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs PA3IUYHBIX 3a/1a4 C SIBHO 3aJlaHHOM (hM3MUECKON MOJENbIo, 3ajad,
HOJPa3yMEBAIOIUX CAMOCTOSITEIbHOE CO3/IaHNe (PU3MUECKON MOJIENH, aIeKBAaTHOW YCIIOBHSM 3a/1a4H, B
TOM YHCJIE 33]]a4 MH)KEHEPHOT'O XapaKTepa,

NOHMMaHHe (U3UYECKHMX OCHOB M TMPHHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPY’KAIOILIYIO CPEAY;

OBJIAJICHME METOJlaMH  CAaMOCTOSTEIbHOTO IJIAHUPOBAaHUS M  MPOBEACHUS  (PUINYECKUX
9KCIEPUMEHTOB, aHAJIN3a U WHTEpIpeTalui UHPOPMAIIUH, ONPEIEICHUs IOCTOBEPHOCTH MOJIyYE€HHOTO
pe3yJbTara;

CO3JIaHWE YyCJIOBUM [JI1 Pa3BUTHS YMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM, TBOPYECKOU
NeSITEIbHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOM C (PU3HKOI.

B cootBerctBum ¢ tpeboBanusiMu OI'OC COO yrmyOnéHHBIH ypPOBEHb W3Y4YEHHUS YUEOHOTO
npeamera «®Pusznka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHusi BbIOMpAeTCsl O00YYarOIIUMHUCH,
IUTAHUPYIOIIKMMU ITPOJODKEHHE 00pa30BaHUs 10 CIENHATBFHOCTAM (PU3HMKO-TEXHUUECKOTro IpoduIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpOBEHb) Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS
otBoautcs 340 vacos: B 10 knmacce — 170 gacos (5 wacoB B Henento), B 11 kimacce — 170 gacoB (5 gacoB



B HEJIEITIO).

[Ipemyiaraemerii B mporpamme no (¢u3MKe IMepeueHb Ja0OpaTOPHBIX M NPAKTUYECKUX pabdoT
SBIISICTCSI PEKOMEH/IOBAHHBIM, YUUTEINb JIEJIaeT BHIOOp MpOBEAEHUS Ja00paTOPHBIX pabOT M OIBITOB C
y4ETOM MHIMBUYaTbHBIX OCOOCHHOCTEH 00yJaromxcsl.

COJAEP)KAHUE OBYYEHUA 10 KJIACC

Pa3zpnen 1. Hayunblii MeTOX MO3HAHUS NPUPOBL.

Ousnka — ¢QyHnameHTanbHas Hayka O mpupoje. HayuHelii MeTOJ TO3HAHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TEOpHUs B Tpoliecce Mo3HaHus Mpupoasl. Habmonenne u skcriepuMeHT B (prsuke.

CnocoObpl  u3MepeHusi (U3MYECKUX BEIWYUH (QHAJIOroBble M IUGPOBBIE H3MEPUTEIbHbBIC
npuOOpPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit Gu3NYECKUX BeNTUIHH (aOCONIOTHASI U OTHOCUTEJIbHAS).

MopenupoBanue GU3NIECKUX SBICHUN U MPOLECCOB (MaTepHalibHasl TOYKa, aOCOIOTHO TBEPAOE
TEJNO, WJeaNbHasl XHUAKOCTb, WJCANbHBI ra3, TOYEeYHbIH 3apsa). 'unoreza. du3mueckuil 3aKoH,
TPAHUIIBI €r0 MPUMEHUMOCTU. Pu3nueckas Teopusl.

Ponb u mecto ¢usuku B popMUpOBAaHUN COBPEMEHHOM HAYYHON KapTHUHBI MUPA, B IPAKTHYECKOM
NEITEILHOCTHU JIIOICH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomol, npaKmuKym.

W3mepenue cuibl TOKa M HaIpPsDKEHUS B LIEMU IOCTOSHHOTO TOKA IPU IOMOINY aHAJIOrOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TIPUOOPOB.

3HaKOMCTBO ¢ U(poBoit 1abopartopueit o gusuke. [Ipumepsl n3MepeHus: GU3NUECKUX BEIUYUH
IPU TOMOIIY KOMIBIOTEPHBIX JAaTYUKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBHkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHKCHMS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1aul MEXaHUKU.

Paguyc-BekTOp MaTtepralbHON TOUKH, €r0 MPOEKIMH HA OCH CUCTEMBI KOOpAUHAT. TpaeKTopus.

[lepememienne, CKOpOCTb (CpelHssi CKOpPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuadbHOW TOYKH, WX MPOEKIMH Ha OCH CUCTeMbl KoopauHar. CloXeHHe NepeMelleHU u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPAMOJUHEHMHOE [BH)KEHHE. 3aBUCHMOCTh KOOpJHHAT,
CKOPOCTH, YCKOPEHHUS U MYTH MaTepuaibHON TOYKU OT BPEMEHH U UX Tpa(UKH.

CBoOonHoe maneHue. YCKOpEHHE CBOOOJHOTO TMajeHus. JIBmkeHue Tema, OpOIIEHHOTO IO
YIJIOM K TOpPU30HTY. 3aBHUCHMOCTb KOOPJIMHAT, CKOPOCTU M YCKOPEHHMS MAaTEpHaJbHOM TOYKH OT
BpPEMEHH U UX IpaduKu.

KpuBonuneiinoe nprkeHue. J[BrkeHHWE MaTepuaIbHOW TOYKH TO OKPYXKHOCTHU. YTIIOBas W
nuHenHas ckopocTh. Ilepmom wm  wactora oOpameHus. lleHTpocTpemutensHoe (HOpPMAalIbHOE),
KacaTeJbHOE (TaHTCHIINAIFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLECCHl: CHUAOMETp, ABHKEHUE CHapSOB,
IeMHbIe, IIecTepEHYAThIC U PeMEHHBIE TIepeiayl, CKOPOCTHBIE JIN(THI.

Jlemoncmpayuu.

Monenb cucteMbl OTCU€Ta, WIUTIOCTPAUS KUHEMATHUYECKUX XapaKTePUCTUK JBUXKEHUS.



CriocoObI uccreoBaHus ABUKECHUI.

Wnmroctpanus npeaensHoro nepexoia i u3MepeHne MrHoBeHHo# ckopoctu. [Ipeobpa3zoBanue

JBUKEHUU C UCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBmKeHUs Teja, OpPOIIEHHOTO IMMOJA YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HanpasiieHue ckopocTu npy IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEeHME MyTeW, TPACKTOPUM, CKOPOCTEH [BHXKEHHMS OJHOTO M TOrO JK€ TejJa B PA3HBIX
cucTeMax OTCYETa.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padbomul, nPAKmMuUKym.

N3yueHne HepaBHOMEPHOIO IBUKEHUS C LIEJIBIO ONPEECIICHUS] MTHOBEHHONW CKOPOCTH.

N3mepenune yckOpeHHMs IMpU MNPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU [0 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUYKEHUU.

W3mepenue yckopeHHs CBOOOAHOTO NaAeHUs (PEKOMEHIOBAHO HCIONIb30BaHUE LU(POBOH
nabopaTopun).

W3ydenue nBUWKEHUS Tena, OpPOIIEHHOTO TOPU3OHTANBHO. IIpoBepka THIIOTE3BI O MPSAMOM
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO IOJIETA M HAYAJIBHON CKOPOCTBIO TelA.

N3yueHue nBUKEHUs TeJa 0 OKPYKHOCTH € MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TIEpHUOAa 0OpaIIeHUss KOHUYECKOT0 MasgTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

[lepBriii 3akoH HproroHa. MHepuumanbHble cucTteMbl OTcu€ra. I[IpMHIMII OTHOCHUTEIBHOCTH
["anunes. HemnepuinanabHble CHCTEMBI OTCUETA (OMpeieIeHHEe, TPUMEPHI).

Macca Tena. Cuna. [Ipunuun cyneprno3uiuu cui. Bropoii 3akon

Herorona uist MarepuansHoi Touku. Tpernii 3akoH HeroToHa 1u1st

MaTepHaAIbHBIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTECHHUS. DKBUBAJICHTHOCTh rPaBUTALMOHHOMN u
WHEPTHOU MacCBhl.

Cuna TsKeCTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJIHOTO TAJEHUSI OT BBICOTHI HAJI
IIOBEPXHOCTHIO IUIaHeTl ¥ OT Teorpaduueckon WUpoThl.  JIBMKEeHuUe
HeOECHBIX Tell M UX CIyTHUKOB. 3akoHbl Keriepa. [epBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXyIIerocs ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUS CKOIBXKEHHs U Cuia TpeHus mnokos. KoadgduimeHt
TpeHus. Cuiia CONPOTUBIICHUS IPU ABUKEHUU Teja B AKUIAKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEILHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napienune. Cuna Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOILIECCHI:  MOAIMIMIHUKHK, JIBUKECHHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpayuu.

HaGmronenne aBmKeHNs Tel B MHEPIUAIBHBIX M HEMHEPIMATBHBIX CHCTEMaxX OTCUéTa.

[IpuHIATT OTHOCUTENBHOCTH.

Kauenne nByX UWIMHAPOB WM IIAPOB PA3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOJEHCTBYIOIIEH MPUIIOKEHHBIX K  Teny (970 c
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.



PaBeHCTBO cHil, BOSHUKAIOIIKMX B PE3YJIbTATE B3aUMOJICUCTBUS Tell. MI3MepeHne macc 1o

B3aUMOJICVCTBHIO.

HesecomocTs.

Bec Tena npu yckopenHoM nogabéMe U nageHuu. LlentpobexxHbie

MEXaHHU3MBI.

CpaBHeHHE CUJI TPEHHUSI [TOKOSI, KAUEHUS U CKOJIBKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomol, nPAKMUKYM.

N3mepenue paBHOACHCTBYIOUICH CUJT MPU ABMXKEHUU OpyCKa MO HAKJIOHHOM IIIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBHUCHMOCTH BPEMEHH JBHKCHHS OpycKa IO HAKIOHHOM
MJIOCKOCTH Ha 33IaHHOE PACCTOSIHUE OT €0 MaCCHhI.

HccnenoBanye 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYKUHE W PE3MHOBOM 00paslie,
oT ux Aedopmaruu.

W3ydenune IBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JErKnuii OJI0K.

W3mepenne koddduilMeHTa TpeHHs 10 BEIMYMHE YrIIoBOro koddduimenta 3aBucuMoct Fop(N).

HccnenoBanue ABMKEHUS OpyCKa 110 HAKIIOHHOM TUIOCKOCTH C MTEPEMEHHBIM KO3 (QUITHEHTOM
TPEHMUSL.

N3y4yeHue ABM>KEHUA I'Py3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcoimotHo TBEp0E Teno. [TocTynarenbHoe 1 BpalarenbHOe IBHKEHUE TBEPAOro Tena. MOMeHT
CWJIBI OTHOCUTENBHO ocHu BpamieHus. 1lnedo cuibl. CnokeHue cui, NPUIIOKEHHBIX K TBEPAOMY TEIly.
Llentp TsKeCTH TENA.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOMUNBOE, 0€3pa3IMuHOE pABHOBECHE.

TexHuyeckue ycTpolcTBa M TEXHOJIOTMYECKME IPOLECCHl: KPOHIITEWH, CTPOUTENbHBIA KpaH,
peméTyarbie KOHCTPYKIUH.

Jemoncmpayuu. Y cnoBust

paBHOBecHs. Buasl paBHOBecHs.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie padomol, nPAKMuUKym.

Hccnenosanue YCIIOBUH  paBHOBECUS TBEPAOIO  Tela, HMEIOLIETO 0Cb
BpALLEHMSL.

KoHcTpynpoBanue KpOHIITEMHOB U PACUET CHIT YIIPYTOCTH.

N3yueHne ycTOMYUBOCTH TBEPIOTO TENIA, UMEIOLIErO IIOMAb OIOPHI.

Tema 4. 3akonwl coxpanenusn 6 mexanuxe.

NMnynbe MaTepraibHONW TOUKH, CUCTEMBI MaTepUabHbIX ToUeK. LIeHTp Macc crucTeMbl
MaTepuaibHBIX TOUYEK. TeopeMa 0 ABMKEHUH LIEHTPA Macc.

NMiynbec crItbl 1 M13MEHEHUE UMITYJIbCA Tela. 3aKOH

COXpaHEHUs UMITYJIbCA.

PeakTuBHOE BHKEHUE.

MomeHT umIynbca MarepuaabHON TOYkH. [IpencraBieHre 0 COXpaHEHMM MOMEHTA UMITyJIbCa B
LHEHTPAJIbHBIX MOJIAX.

Pabora cunpl Ha ManoM M Ha KOHEYHOM IepeMelieHuu. I'paduueckoe mpeicTaBieHHe
paboThI CHITHI.

MoniHoOCTh CHIIEL

Kunernueckasi sHeprus marepuaibHOH Toukd. Teopema 00 M3MEHEHHH KHHETHYECKOMN
SHEPrUM MAaTEPUAILHOM TOUKH.



IToreHnmanpHble U HENMOTCHIMANbHBIE CUibl. 1loTeHnManbHas sHeprus. [loreHnnansHas sHEprus
ynpyro aehopMupoBaHHOHN NMpyXHUHBL. [loTeHIManbHAast YJHEPTUS Tea B OJHOPOAHOM I'PAaBUTAIIMOHHOM
nosie. [loTeHnuanpHas 3HEprusi Teia B I'PAaBUTALMOHHOM I0J€ OAHOPOAHOrO Iiapa (BHYTpPU U BHE
mapa). Bropas kocmuueckast ckopocTb. TpeTbst KocMHUECcKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYeCKOH HSHEpruy CHUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymm Uil UAEaIbHOM JKUIKOCTH Kak CIEACTBHE 3aKOHAa COXPAHCHHUS
MEXaHUYECKON SHEPrUu.

TexHu4ecKue yCTpoMCTBAa M TEXHOJIOTMYECKHE IIPOLECCHI: JBHKEHHE DPAKET, BOJOMET, KONED,
NpPY>KUHHBINA THCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHHE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH cOXpaHEHUs UMITyJibca. PeakTuBHOE

JBUKCHHUE.

H3MepeHne MOIIHOCTH CHJIBI.

W3meHeHune 3Hepruu Tela npu COBEPILIEHUN paOOThI.

B3aumHble npeBpaleHUss KMHETUYECKOW M MOTEHUUAJIBHON 2HEPIUi IpU JIEHCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH [TPU CBOOOAHOM MMAICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padomol, npaKmuKym.

N3mepenne nMiryinca Tesa o TOpMO3HOMY ITyTH.

W3mepeHue Cuibl TATH, CKOPOCTH MOJAETH 3JIEKTPOMOOMIIS M MOITHOCTH CUJIBI TATH.

CpaBHEeHHE U3MEHEHNS UMITYJIbCA TENA ¢ UMITYJILCOM CUIIbL. MccnenoBanne coxpaHeHus

HMILYJIbCa IIPU YIIPYTOM B3aUMOJIEUCTBUH. I3MepeHne KUHETUUECKOUW SHEPTUH Tella T10

TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI MOTEHIIMAIbHOM SHEPruu NPYKUHbBI C padOTON CUJIBI TPEHUSI.

Onpenenenre pabOThI CUIIbI TPEHUS MPU JABMXKEHUU TeJla 0 HAaKJIOHHOM IIOCKOCTH.

Pazgen 3. MoaekyasipHasi pu3MKa ¥ TEPMOIMHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT Meopuu.

OcCHOBHbIE MOJIOKEHUST MOJIEKYJIApHO-KuHeTH4Yeckoit Teopuu (MKT), ux onsITHOe 0600CHOBaHUE.
Huddysusa. bpoyHoBckoe nBMkeHHe. XapakTep JBHXKEHHS M B3aUMOJEHCTBUS YacTHI[ BEILIECTBA.
Mojenu CTpoeHus ra30B, KUIKOCTEH U TBEPABIX TeJ U OObSICHEHHE CBOMCTB BeIIECTBA HA OCHOBE
ITUX

mojeneil. Macca u pazmepsl MoJieky1 (atomoB). KonmnuectBo Benectsa. [locTosiHHast ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ usmepenus. llkana temneparyp Llenbcus.

Mognens uzaeanbHOro rasa B MOJIEKYJISPHO-KMHETUYECKOW TEOpPUU: YaCTUIBl Ta3a JBHXKYTCS
Xa0TUYECKHU U HE B3aUMOZEHCTBYIOT JPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas Temmeparypa (Imkana
temneparyp KenbpBuna). 3akon JlanpToHa. WM3ompouecchl B HI€aTbHOM Tra3e C IMOCTOSHHBIM
KOJINYECTBOM BeliecTBa. [ paduueckoe npencrapieHne H30IPOIIECCOB: U30TepMa, H30X0pa, U300apa.

CBs13p MEXIy [aBIE€HUEM U CpPEIHEH KHHETHMYECKOM SHEpruedl IOCTYNATEIbHOIO TEIMNJI0BOI0
JBUKEHHUS] MOJIEKYJl HAealbHOro ra3a (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON Teopuu
UJICATHHOTO Ta3a).

CBs3b a0OCONIOTHOHN TeMIiepaTypbl TEPMOJUHAMHYECKOW CHUCTEMBI CO CpelHEH KHHETHYECKOU
DHEPrUeN MOCTYNATENIBHOTO TEMIOBOTO JBUKEHUS €€ YaCTHUIL.



TexHuueckue ycTpolcTBa M TEXHOJOIMUECKHE IPOLECCHI: TEPMOMETP, OapoMeTp, MOJydeHHE
HaHOMAaTEpHAaJIOB.

Jlemoncmpayuu.

Mogenu nByxeHus 4acTull Bemectsa. Moaeins

OpOYHOBCKOT'O JIBUXKEHUS.

Buneoponuk ¢ 3anuceio peaabHoro OpoyHoBckoro amwkeHus. Auddysus sxuakocreil.

Mopens onbita lltepHa. IIpurskenue

MOJIEKYJI.

Mogenu kpuctaianueckux pemérok. Habmonenue u

UCCIIEI0BAHKE U30IIPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomut, npaKkmuxKym.

UccnenoBanue npoiiecca YCTaHOBJICHUS TEILIOBOTO paBHOBECHS npu
TerI000MeHe MEXly TopsYeil U XOJI0IHOM BOJOM.
N3yuenne HU30TEPMUYECKOTO mporecca  (PEKOMEHJI0BAaHO HCIIOJIE30BaHNE

1u(poBOH JTAGOpaTOPUN ).

N3yuenue uzoxopHoro mpouecca. Mzydenue

n3obapHoro mporecca. [IpoBepka ypaBHEHUS

COCTOSIHMSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiutbl.

Tepmonunamuyeckas (TJ]) cucrema. 3amaHve BHEUIHMX YCIOBUH Ui TEPMOJIMHAMUYECKOU
cucteMbl. BHemHue u BHyTpeHHUE mnapaMmerpnl. [lapameTpsl TEpMOJMHAMHYECKOM CHUCTEMBI Kak
CpeIHME 3HAaUEHUS BEJTMYMH, ONKCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe wnHauano TtepmoamHamuku. CaMONpOM3BONIbHAS peNakcalus TEePMOIMHAMHYECKON
CUCTEMBI K TETUIOBOMY PaBHOBECHUIO.

Mopens uieanbHOro ra3a B TEPMOJUHAMHUKE — CHCTEMa YpaBHEHHI: ypaBHeHHEe MeHaeneeBa—
Knaneiipona u BeIpaskeHue AJI1 BHYTPEHHEH dHEPTUU. Y CIOBUS MPUMEHUMOCTH 3TOM MOJENu: HU3Kas
KOHIIEHTpAIUsl YacTHIl, BRICOKHME TeMIepaTyphl. BripakeHue A BHYTPEHHEW SHEPTUU OJJHOATOMHOTO
UJIeATHHOTO Ta3a.

KBasucrarnueckue u HeCTaTHYECKUE TPOIIECCHI.

DOneMeHTapHasi paboTta B TepMoJuHaMuKe. Brranciaenue pabotsl mo rpaduky mpoiecca Ha pV-
Tuarpamme.

Tennonepenaua kak cnocod U3MEHEHUs! BHYTPEHHEH YHEPIUH TEPMOJINHAMUYECKON CUCTEMBI 0e3
coBepiieHus paboTel. KoHBEKIIHS, TETIONPOBOIHOCTD, U3TyUEHHE.

KonnuectBo TernoTel. TemnoéMKocTs Tena. YaenbHas U MOJSPHAs TEMIOEMKOCTH BEIIECTBA.
VpaBHenue Maiiepa. YaenbHass TeEIIOTa CropaHusl TOIIMBAa. Pacyér KoiM4YecTBa TEIUIOTHI MpHU
teronepenaye. [lonstre 06 agnabaTHOM Tporiecce.

[TepBoiii 3aKOH TepMOAMHAMUKH. BHyTpeHHss sHeprusi. KomudecTBo TemnoTel M paboTa Kak
MepbI U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TepMOAMHAMHUKH I PAaBHOBECHBIX IPOIIECCOB: UYepe3 3aJaHHOE PAaBHOBECHOE
COCTOSIHH€ TEPMOJMHAMHUYECKON CHUCTEMBI TIPOXOJIWUT E€IUHCTBEHHas anuabarta. AOCOIIOTHas
TeMIeparypa.

Bropoii 3aK0oH TepMOIUHAMUKY JJTsl HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEpeaTh TEIIIOTY
oT Oosee xomogHOTO Tena K Oonee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc). HeoOGpatumocTts
MPUPOIHBIX MTPOLIECCOB.

[TpuHIUIIBL JIICUCTBUS TEIIOBBIX MallIFH. KIII.

MakcumansHoe 3nauenue KI1/I. Iukn Kapho.



OKOJIOTMYECKUE ACMEKThl HCIOIb30BaHUS TEIUIOBBIX JBHUrarened. TemmoBoe 3arps3sHeHue
OKPYXaIOIIEH CPEAbL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHME IPOLECCHL: XOJOAWIBHHUK, KOHIULIHUOHED,
TU3eTIbHBIA U KapOIOpaTOpPHBIA JBUTATENH, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3ZKUX TEMIEpaTyp,
YTWIM3aLUUsS  «TEIUIOBBIX»  OTXOJOB C  MCHOJB30BAHMEM  TEIUIOBOIO  HAcoca,  yTWIHA3aLUs
OMOOPraHNYECKOT0 TOILIMBA JIJISl BBIPAOOTKU «TEIJIOBOM» U AJIEKTPOIHEPTHH.

Jlemoncmpayuu.

W3meneHue Temiiepatypbl pu aquadaTuyeckoM paciupeHun. Bo3ayniHoe oruuso.

CpaBHeHME yACNbHBIX TEMJI0EMKOCTEH BEIIECTB.

CrniocoObl u3MeHeHus1 BHyTpeHHe sHepruu. MccnenoBanue aqnadaTHoro

mporecca.

KommnbrorepHbie MOEIIN TEIIOBBIX JIBUTATEIIECH.

Yuenuueckuii s3xcnepumenm, nabopamopnsvie padomuol, nPAKMUKyMm.

N3mepenue yaenpHoM Temnoémkoctu. Mccnenoanue mpouecca

ocThIBaHUS BellecTBa. McciaenoBanue annadaTHoro mporecca.

N3yuenue B3aMMOCBSI3U SHEPTUU MEKMOJICKYJSIPHOTO B3aMMOJICUCTBUS U TEMIIEPATyPbl KUTICHUS
JKUJIKOCTEMN.

Tema 3. Acpezamuvie cocmosanusn eeujecmea. Pazoevle nepexoowl.

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u KuneHue. Y enbHas TeIoTa napooopa3oBaHusl.

Haceiiennple 1 HeHachlllleHHbIE Mapbl. KayecTBEHHAs 3aBUCUMOCTb IUIOTHOCTH W JIaBIICHUSA
HACBIIICHHOTO Iapa OT TeMIIePaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBHIIIICHHOTO MMapa. 3aBUCUMOCTh
TEMIIepaTyphbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BnaxHocTh Bo3nyxa. AOCONIIOTHAsS M OTHOCUTENbHAS BIa’KHOCTb.

Teépnoe teno. Kpucrammmueckune u amopdHbie Teiaa. AHH3OTPOINHUsS CBONCTB KPHCTAJUIOB.
[InaBnenue u kpucTauM3anus. Y aenbHas TeroTa miasienus. Cyomumarus.

Hedopmaru TBEpOTO Tena. Pactsokenue u cxxatue. Capur. Moayns FOHra.

[Tpenen ynpyrux aedpopmanuii.

TeroBoe pacmipeHue >KUIKOCTeH W TBEPIBIX Teil, OOBEMHOE M JIMHEHHOE pacCIIMpEHHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAaHWW YaCTHI] BEUIECTBA KaK MPUYMHA TEIJIOBOTO pacIIMpeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[Ipeobpa3oBanue sHepruu B (Ha30BBIX IMepexoaax. YpaBHEHHE

TEIJIOBOTO OanaHca.

[ToBepxHocTHOe HaTshkeHHe. Koda(d(dUIMEHT MOBEPXHOCTHOTO HaTsbKeHus. KanunspHbie
siBNieHUs. J[aBieHue 1oy MCKpUBIEHHON IOBEPXHOCTHIO )KUIKOCTH. Popmyia Jlanmnaca.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKUE MPOILECCH: KUIKUE KPHUCTAIIbl, COBPEMEHHBIE
MaTepHaIbI.

Jlemoncmpayuu.

TennoBoe pacmupenue. CBoWCTBA

HACBIIICHHBIX TAPOB.

Kunenue. Kunenue npu nonm>xeHHoM aaBienunn. 3mepenue

CHUJIBI TIOBEPXHOCTHOTO HATsDKEHUS. OTBITH ¢ MBUITbHBIMHU

TUIEHKAMH.

CmauuBanue.

Kannmspaeie sBieHus.

Mopenu HeHbIOTOHOBCKOM KUAKOCTH. CrocOObI M3MEpEHUs
BJIaYKHOCTH.



HccnenoBanue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BelecTBa. Buabl nedopmanmii.

Habmotenne Manbix e opMarimid.

Yuenuueckuii 3xcnepumenm, nabopamopnsvie padbomul, nPAKmMuKym.

N3yueHne 3aKOHOMEpPHOCTEN UcCIIapeHus )KuaKkocTen. smepenue

YAEIBHOM TEIIOTHI IUIABIEHUS JIbJIA.

N3yueHne CBOMCTB HACBIILEHHBIX MTAPOB.

N3mepenne aOCONIOTHOM BIIXKHOCTH BO3AyXa M OIEHKAa MAacChl MapoOB B IIOMEIICHHUU.

N3mepenue korduiimenTa moBepXHOCTHOTO HATsDKeHUs. M3mepenue moayns FOura.

Hccnenoanue 3aBucUMOCTH AeQopMaIii pe3MHOBOTO 00pasiia OT MPHIIOKEHHON K HEMY CHUIIBI.

Pa3nen 4. DinekTpoauHaMHKA.

Tema 1. Inekmpuueckoe none.

DnekTpu3anus Tell U €€ IpOABICHUS. DIIEKTPUUECKUM 3apsia. J(Ba BUIA JIEKTPUUECKUX 3apsIOB.
[IpoBOHUKYM, NIHUAIEKTPUKU M MOJYNPOBOJHHUKU. OJEMEHTApPHBIM 3JIEKTPUUYECKUN 3apsl. 3aKoH
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsa.

B3aumopneiictBue 3apsanoB. Toueunsie 3apsiapl. 3akoH Kymona. Onexrpuueckoe moie. Ero

JICACTBUE HA AJIEKTPUUYECKHUE 3aPSJIbI.

HamnpspbkéanocTs  amekTpudeckoro  moiisa.  [IpoOubiii  3apsn.  JluHuM — HanpsHkEHHOCTH
3JIEKTPUYECKOTO 10JIsL. OJHOPOJHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh  3JIEKTPOCTATUYECKOrO TOJisl. Pa3sHOCTh MOTEHIMAJIOB M  HaIpsSKCHUE.
[TorennmanbHast 3HEPrus 3apsaaa B AIEKTPOCTaTHUYECKOM MoJie. [loTeHuman 3neKTpoCcTaTHYECKOro Mmoisl.
CBsi3b HaANpPsHKEHHOCTH TOJS M PA3HOCTH TMOTEHILMAJIOB JUIS AJIEKTPOCTATUYECKOro Moy (Kak
OJIHOPOJHOTO, TaK ¥ HEOTHOPOJHOTO).

[TpuHIUI CyNepro3UIINM JIEKTPUUECKUX TIOJIECH.

[Tone toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHO cdepsl. [lone paBHOMEpHO
3apshHKeHHOro Mo 00béMy mapa. [lome paBHOMEpHO 3apsKeHHOM OeckoHeuHO# mimockocTu. KapTuHbI
JIMHAN HAPSHKEHHOCTH 3THX MOJIEW U SKBUMOTEHIMAJIbHBIX TOBEPXHOCTEM.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I0OJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM ToJie. uaekTpruieckass IpOHUIIAEMOCTh BEIIECTBA.

KOH,I[CHC&TOp. SJIGKTpOéMKOCTB KOHACHCATOpAa. SHCKTpOéMKOCTL IIJIOCKOT'O KOHACHCATOPA.
HapaJ'IJ'ICJ'ILHOG COCAUHCHNEC KOHACHCATOPOB. IlocnenoBareabHOE COETUHEHHE KOHJACHCATOPOB.
9Hepr1/1;1 3apPsKECHHOI'0 KOHACHCATOPA.

JIBYDKEHHE 3apsKEHHOMN YaCTHUIBI B OJJHOPOIHOM DJIEKTPHIECKOM T10J1e. 1 €XHUYECKHE

YCTPOMCTBA M TEXHOJOTHYECKUE MPOIECCHI: SIEKTPOCKOII,
AIIEKTPOMETP, AJIIEKTPOCTAaTHUYECKAs 3almmTa, — 3a3eMIICHUE AEKTPOTPUOOPOB,
KOHJIeHCaTOpbl, TeHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpoicTBO M MPUHIUI AEHCTBUS JIEKTPOMETPA. DIEKTPUUECKOE MOJIE

3apsAKCHHBIX HIAPHUKOB.

DIEeKTpUYECKOE MOJIe IBYX 3aPSKEHHBIX TIACTHH.

Monens anekTpoctatuueckoro reaepatopa (Bau ge I'paada). [IpoBoauuku B

AIEKTPUUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3alIUTa.

YCTpoicTBO U AEHCTBUE KOHJEHCATOPA TOCTOSTHHOM U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh 3IEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT  IUIOIIAU
IJIACTHH, PACCTOSTHUSA MEKy HUMH U TUAJIEKTPUYECKON IPOHNULIAEMOCTH.



OHeprus 3JIEeKTPUYECKOr0 MOJI 3apsyKEHHOI0 KOHACH CaTopa. 3apsaaKa U pa3psaka

KOH/JIEHCATOPAa Yepe3 PE3UCTOP.

Yuenuueckuii 3xcnepumenm, nabopamopnsvie padbomul, nPAKmMuUKym.

OueHka cuil B3aMMOJEHCTBUS 3apsyKEHHBIX TEIL.

HaGnronenne mnpeBpamieHusi SHEPIUM 3apsHKCHHOTO KOHJIEHCATOpAa B JHEPTUI0  H3ITyUYCHHS
CBETOAMO/A.

N3yueHne npoTekaHus TOKa B LEIH, COJIepKalllel KOHAEHCaTop.

Pacnipenenenne pa3sHOCTH MOTEHUMATIOB (HANPSDKEHMS) MPU IOCIEAO0BATEIHOM COCAMHEHUHU
KOHJIEHCAaTOPOB.

HccnepoBanue paspsia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmosnHblil IneKmMpPU1eCcKuil mox.

Cuuia Toka. [TocTosTHHBIH TOK.

VYcnoBus CymeCTBOBAHUS ITOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mcrounnku toka. Hanpsokenue U
u DJIC é.

3akon Oma Jj1s1 y4acTKa LIETH.

DIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTb COINPOTHUBJIEHUS OJHOPOJHOTO MPOBOJHUKA OT
€ro JUIMHbI U IJIOLIAIU TOTIEPEYHOr0 CEYeHUS. Y IEJIbHOE CONTPOTUBIIEHUE BEIIECTBA.

ITocnenoBarenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBnéHHbIX anekTpuueckux nemnei. [Ipasuna Kupxroda.

PaGora anekrpuyeckoro Toka. 3akoH J[xoynsa—JIenma.

MOIIHOCTD JIEKTPUYECKOr0 TOKa. TeraoBas MOIIHOCTh, BbIAEIsIEMasi Ha PE3UCTOPE.

O/IC u BHYTpEeHHEE COIMpPOTUBIEHHE HCTOYHUKA TOKAa. 3akoH Oma Juisi TMONHOHM (3aMKHYTOM)
3NIEKTPUYECKOM 1Ienu. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHuE.

Konpaencarop B ienu noCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOILECCHI: aMIIEPMETpP, BOJBTMETP, PEOCTaT,
CUYETYUK DJICKTPUYECKOUN SHEPTUH.

Jemoncmpayuu.

N3Mepenne cuiibl TOKAa U HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HAIPSDKEHHS JJIsl PE3UCTOPa, JIAMIbl HAKAIMBAHUS
1 CBETOAHOMA.

3aBUCUMOCTh COTPOTUBIICHUS HUIUHIPUUYECKUX MPOBOJAHUKOB OT JTMHBI, TIOMIATH
MOINIEPEYHOT0 CEUYCHHS U MaTepraa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COMPOTUBIICHUS NPU TOCTOSTHHOM HAIPsKEHUU.

[Ipsimoe uzmepenue IJ1C. KopoTkoe 3aMblkaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Crioco6bI coeTMHEeHNsI UICTOYHUKOB Toka, DJ[C GaTapei.

HccnenoBanue pa3HOCTH NMOTEHIHUAIOB MEXAY IMOJIOCAMU MCTOYHHUKA TOKA OT CHJIBI TOKA B
IICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomol, nPAKMUKYM.

HccnenoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB. 3Mepenue

YIEIBbHOTO COMPOTUBIICHHS POBOHUKOB.

HccnenoBanne 3aBUCHMOCTH CWIbl TOKa OT HaNpsHKEHUS IS JJAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npeaenna u3MepeHus amnepmerpa (Boastmerpa). Msmepenune 3/C u

BHYTPEHHETO COMPOTUBIICHHUS HICTOYHUKA TOKA.



Uccnenosanue 3aBucumoctu DJ{C TralbBaHMYECKOTO 3JEMEHTa OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUH.

HccnepoBanue pa3sHOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHMKA TOKA OT CHJIBI TOKA B
LEeMu.

I/ICCJ'IGI[OBaHI/IC 3aBUCHUMOCTH I10JIE3HOM MOIITHOCTH MCTOYHHKA TOKA OT CHIIBI

TOKa.



Tema 3. Toxu 6 paznuunslx cpeoax.

OnexkTpuyeckas MIPOBOANUMOCTh pa3IYHbIX BEIIECTB. DNeKTpOHHAs
MPOBOAMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh COMPOTHUBIICHUS METAJUIOB OT TEMIIEPATypHI.
CBepXIIpoBOAMMOCTD. DJIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JICKTPOHHBIX TyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs ¥ MpUMECHasi IPOBOAUMOCTh MOJIYNPOBOIHUKOB. CBOHCTBA p—
n-nepexona. [1oaynpoBOTHUKOBEIE IPHOOPEI.

DNEKTPUYECKU TOK B DJIEKTPOIUTAX. DJIEKTPOJUTHUYECKAS] TUCCOLMALMS.

OnekTponn3. 3akonbl Dapajes 11 3IEKTPOIIU3a.

OnekTpruyecknii TOK B razax. CamMOCTOATENbHBI M HECAMOCTOSITENbHBIM pa3psa. Paznuunbie
THUIIBI CAMOCTOATENBLHOTO pa3psaa. Monnus. [1na3zma.

TexHuueckue yCcTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: Ta30pa3psiIHbIC JaMIIbl, SJIEKTPOHHO-
aydeBass TpyOKa, TIOJYNPOBOAHUKOBBIC TMPUOOPHI: MO, TPAH3UCTOP, (HOTOTUOM, CBETOIUO,
rajibBaHuka, pauHUPOBAHUE MEJIM, BBIILJIABKA aTIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCHMOCTD CONPOTHUBJICHUSI METAILIOB OT TeMrneparypsl. [IpoBOIUMOCTE 3JIEKTPOIUTOB.

3axoHsbl 31eKTponu3a Dapazes.

HckpoBoli paspsa 1 IpOBOAMMOCTB BO3AyXA.

CpaBHeHME TPOBOIUMOCTH METAILIOB U OJIyIIPOBOJHUKOB. OTHOCTOPOHHSA

MIPOBOJIUMOCTh JUO/1A.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomuol, nPAKMUKyM.

Hab6mronenue anexrponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKH TUO/IA.

Du3nyecKuil NPAKTHKYM.

CnocoObsl u3MepeHusi (U3MUECKUX BEIUYMH C HCIOJIB30BAHHEM AaHAJOTOBBIX W IH(PPOBBIX
U3MEPUTENBHBIX MPHUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOTIOTHBIE U OTHOCUTEIBbHBIE
MOTPENIHOCTH U3MepeHUH Pu3ndeckux BeanunH. OIeHKa TPaHMIl MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCIEJOBAHUN 3aBUCHUMOCTEH (U3MUECKUX BEITUYHH,
MpOBEpKa TMPEAJIOKEHHBIX THUMoTe3 (BbIOOp H3 pabOT, OMHCAHHBIX B TEMAaTUYECKHX pazJerax
«Y4eHUYECKHI SKCTIEPUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHUKYM)).

MexnpeamMeTrHblie CBSA3HU.

Nzyuyenne kypca ¢usuku yriayOnéHHoro ypoBHsS B 10 kjacce OCYHIECTBISIETCS C YYETOM
COJIEpKaTENbHBIX MEXKIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHUKH, OWOIIOTUH, XUMUH, reorpaduu u
TEXHOJIOTHH.

MesicnpeOmemmuvie noHAmMUA, CEA3AHHBIE C U3YYEHUEM MEMO006 HAYUHO20 NOZHAHUA:
SBJICHHE, HAY4YHBIM (akT, TUMoTe3a, Pu3nueckas BeIUYHHA, 3aKOH,

TeopHsl, HAOJIOCHNE, SKCIIEPUMEHT, MOJCIIMPOBAaHUE, MOJIENb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHH,
U3MepUTENbHBIE TIPUOOPHI, LU poBast 1abopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHuH. JIuneitHas Qynkuus, napaboina, runepbosia, Ux
rpaduku u cBoiictBa. Tpuronomerpuueckue GyHKINUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. BEKTOPHI M NX MPOEKIIUHM HAa OCU KOOPJMHAT, CJI0XKEHHUE BEKTOPOB.

Buonozua: mexanndeckoe JBM)KEHUE B )KUBOW Mpupone, TuPpPy3us, 0cCMOC, TENI00OMEH KHUBBIX
OpPTraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYXAIOIIEH Cpeabl, YTHIM3alus OMOOPraHWYEeCKOTO TOIUIMBA



JUIs BBIPAOOTKH «TEIUIOBOM» U JIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHNUE U KaWUIAPHBIC SIBICHUS B
IIPUPOJE, DJICKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumua: IDUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE AaTOMOB U MOJEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, MOoJly4eHUe HaHOMaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U ra3os,
KHUJIKHE KpPHUCTAUIbl, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, SJIEKTPOJIMUTUYECKAs JHCCOLMAIuS,
raJlbBaHHKa, 3JIEKTPOHHAsi MUKPOCKOIIUSI.

TI'eozpagpus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHHE [BWKEHUH C HCIOJIb30BAHUEM MEXAHHU3MOB, YYET CyXOro M
KHUJIKOTO TPEHMs B TEXHHMKE, CTATUYECKME KOHCTPYKLUUHU (KPOHIITEHH, peléryaTble KOHCTPYKIHMH),
UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHMsI MEXaHUKU B TEXHUKE (TMPOCKOIN, BOJAOMET U JpyTue), ABUraTeib
BHYTPEHHEIO CropaHusi, napoBas TypOuHa, OBITOBOW XOJOIWIBHUK, KOHIWUIIMOHEP, TEXHOJIOTHH
MOJIyd4€HHsA COBPEMCHHBIX MATCpUajioB, B TOM YHCJIC HAHOMATCPUAJIOB, W HAHOTCXHOJIOTHUH,
JJIEKTpOCTaTUYecKasl  3alluTa,  3a3eMJIEHHE  3JIEKTpONpHOOpOB,  ra3opaspsjHble  JIaMIIbI,
HOJIYIIPOBOIHUKOBBIE PHOOPHI, TaIbBaHUKA.

11 KJIACC

Paznen 4. JnekTpoauHamMuKa.

Tema 4. Macnummnoe none.

B3aumoneicTBuE NOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB ¢ TOKOM. MaruutHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3suumuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOW MHTyKIIUH.

MarauTtHoe 1oJsie IpOBOJHUKA C TOKOM (MPSMOT0 NMPOBOJHHUKA, KAaTYLUIKW M KPYTOBOTO BHUTKA).
OmneiT Opcrena.

Cuna Amrniepa, €€ HarpaBJI€HUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBlieHUE U MOAYJb. [[BHXKEHHE 3apsDKEHHOM 4acTUIBl B OJHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

MarnuTHOe nose B Bemectse. PeppoMarHeTUKH, apa- U JTHAMarHETHKY.

Texnuueckue YCTpOﬁCTBa U TEXHOJIOTHUYCCKUC  TTPOLECCHI: MMPUMCHCHUC IMOCTOAHHBIX

MarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIETUMETD,
3JIEKTPOJBUTaTeNb SIKoOU, YCKOPUTENH 3JI€MEHTApHBIX YacTHUIL.
Jemoncmpayuu.
Kaptuna JVHUAN MHAYKLIUU MarHuTHOTO TOJISt II0JI0OCOBOTO "

M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MATrHUTOB.

Kaptuna nuHuit MarHUTHON MHAYKITUH TTOJIS ITUHHOTO TIPSIMOTO MMPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeiicTBre AByX NpOBOAHUKOB ¢ TOKOM. Cuiia Amrepa.

JerictBue cumbl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

HaGmronenne nBmkeHus mydyka SJIEKTPOHOB B MAarHUTHOM TTOJIE.

[TpuHIMT JIEUCTBHUS 3IIEKTPOU3MEPUTEIIEHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padbomol, nPAKMUKYM.

HccnegoBanre MarHuTHOTO MOJIS IIOCTOSHHBIX MarHuToB. VccnemoBaHne CBOMCTB

(heppoMarHeTuKoB.

UccnenoBanue AeicTBUS TOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKoM. M3mepenue cuiibl Ammepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIBI TOKA.

Ornpenenenre MarHUTHOM MHIYKLIMHA HA OCHOBE U3MEpPEHUs CUIIbl AMIepa.



Tema 5. Dnekmpomaznumnas uHOyKuuA.

SIBrenue 3neKTpoMarHuTHOW MHAYKIMKU. [ToTok BekTopa MarHuTHOM MHAYKUKUK. D/C HHIYKIUK.
3aKoH anekTpoMaruuTHo nHAykuu dapanes. Buxpepoe anexkrpuueckoe nojue. Toxku Dyko.

O/1C uHAyKIMH B IPOBOAHUKE, IBHXKYIIEMCSI B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTH B IENU IIOCTOSHHOIO TOKA.
SABnenne camonnaykuu. 3/1C caMOMHTyKIUH.

DOHeprus  MarHuTHOTO  TOJS  KAaTyHIKH C  TOKOM.

DeKTPOMarHuTHOE MoJe.

TexHuyeckue ycTpoiicTBa M TEXHOJIOIMUECKHE IPOLECCHl: HMHAYKIMOHHAs I1€4Yb, COJICHOM,
3aluTa OT 3JIEKTPU3ALMU TeJl IIPU ABM)KEHUH B MAarHUTHOM I10J1€ 3EMJIN.

Hemoncmpayuu.
HabmnroneHue siBieHNs 371€KTPOMAarHUTHONW UHAYKIHH.
Hccnenosanue 3aBUCHUMOCTH OJIC wMHAYKIMH  OT CKOPOCTM  W3MEHEHHUS

MAarsuTHOIO IIOTOKa.

IIpaBuiio Jlenma.

[lagenne MarHuta B allOMHUHHEBOW (MemHOM) TpyOe. SIBieHue

CaMOMHIYKITUH.

Uccnenosanue 3apucumoct I1C caMOMHAYKIMU OT CKOPOCTH U3MEHEHMS CHJIBI TOKA B LEIH.

Yuenuueckuii s3xcnepumenm, nabopamopnsvie padomul, nPAKMUKyM.

UccnenoBanue siBlieHUs] 3JIEKTPOMAarHUTHON WHAYKIWU. OnpeneneHue

WHIYKIIUA BUXPEBOr0 MarHuTHoro mojisi. MccnmemoBaHue sBICHUS

CaMOMHAYKIUU.

COopxka Moj1eH AJIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cucrema. CBOOOHBIE KOTEOAHNS.

lNapmonunueckue konebanusa. KunemaTmdeckoe M JUHAMUYECKOE OMHCAHUE. DHEPTreTUYECKOe
omnucaHue (3aKOH COXPAaHEHHS MEXaHWYeCKOW JHepruu). BbIBOI JMHAMHYECKOTO OIMCAHUSA
rapMOHHMYECKHUX KOJIEOaHUHN U3 X PHEPTreTUYECKOTO U KHHEMATHYECKOTO OMMCAHUSI.

Amvmutyga u  ¢dasza koneOaHuil. CBsi3pb aMIUIMTYABl KOJNEOAHWM HWCXOAHOW BEIMYUHBI C
aMIUTUTYAaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHUS.

Ilepuog u uactora kosiebanuil. Ilepuox Manbix CBOOOAHBIX KOJ€OAHUN MaTeMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJeOaHU PYKUHHOTO MasTHUKA.

[Tonstre o 3aryxaroummx KoneOaHusX. BwiHyXIeHHBbIe KoneOanus. Pe3zoHanc. Pe3oHaHcHas
KpuBas. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIEOAHMUS.

TexHudeckue yCTPOMCTBA H TEXHOJOTHYECKHWE TIPOILECCHl: METPOHOM, 4Yachl, Kadeld,
MYy3bIKaJIbHBIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K0Ie0aTeIbHOTO TBUKECHUSI.

Habntoienne He3aBUCMMOCTH MTEpHOa MaJIbIX KOJIEOaHHUM rpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxarmux KoeOaHWi ¥ 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJIEOaHHit OT
CONPOTHUBIICHUS.

Hccnenosanue KoJIeOaHMi Ipy3a Ha MAacCCHUBHOU IpYy>)KMUHE  C LENbIO
dbopMupOBaHUS MIPEICTABICHHM 00 UCabHON MOJIENN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS PHEPTHH MPH KojeOaHusAX rpy3a Ha npyxuHe. VccnenoBanue BoIHYKIECHHBIX



KoJieOaHuH.
Habmonenue pe3oHanca.
Yuenuueckuii skcnepumenm, nabopamopusie pabomut, RPAKMUKYM.

W3mepenue nepuona cBOOOAHBIX KojeOaHMM HUTSHOTO M MPYKUHHOI'O MAasSTHUKOB.
N3yudenue 3aKOHOB JBMKEHHS TeJla B X0/i€ KoseOaHU| Ha yripyrom nojasece. M3ydyeHue 1BUKEeHUs
HUTSHOTO MasATHHKA.

IIpeoOpa3oBanue sHEpruM B IPYy>KMHHOM MasTHUKe. VccienoBanue yObIBaHUS

aMIUTUTYBI 3aTyXalomuX Koyiebanuil. MccnenoBanue BEIHYKICHHBIX KOJTEOaHHA.

Tema 2. InekmpomazHumHusle Ko1edanus.

Konebarenpupiii  koHTYp. CBOOODHBIE  IJNEKTPOMArHUTHBIE KojeOaHUsS B HACATHLHOM
kosiebarenbHoM KoHType. Popmyna Tomcona. CBA3b aMIUIUTYAbI 3apsAAa KOHAEHCATOpa ¢ aMIUIUTYI0H
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXPAHEHHUS PHEPIUH B HI€aIbHOM K0JIeOaTEIbHOM KOHTYDE.

3aryxarolue NEeKTPOMarHuTHble KoneOaHus. BeIHyX/I€eHHbIE 31€KTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIil TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U JEHUCTBYIOIIEE 3HAuYCHUE
CHJIBI TOKA U HANpPSHKEHUS NP pa3InyHON (opMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycouJanbHbII NEpEeMEHHbIN TOK. Pe3ncrop, KOHAEHCATOp U KaTylIKa UHIYKTUBHOCTU B LIENU
CHUHYCOHUJAJILHOTO IEPEMEHHOI0 ToKa. Pe3oHanc TOkoB. Pe30oHaHC HanpsKeHUi.

Wneanbublil Tpanchopmatop. IponsBoacTBo, nepenaya u noTpedaeHUE AIEKTPUUECKON IHEPTUH.

OKOJIOTUYECKHE PpUCKA IpU NPOU3BOACTBE 3JeKTposHepruu. KynpTypa ucnoiab3oBaHus
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HU.

TexHuyeckue ycTpoilcTBa M TEXHOJIOTUYECKHE IPOLECCHI: 3JIEKTPUUECKUN 3BOHOK, I'€HEepaTop
NIEPEMEHHOT0 TOKA, IMHUU IEKTponepeay.

Jlemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

3aBUCUMOCTh 4aCTOThl CBOOOJHBIX KOJ€OaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusuiorpaMMel 3JIEKTPOMarHUTHBIX KosieOaHui. [ eHepaTop He3aTyXaroumx

AEKTPOMAarHUTHBIX KoJeOaHuii. MoJenb 31eKTpOMarHuTHOro reHepaTopa.

BoinykIeHHBIE CHHYCOUAIbHBIE KOJIEOaHNsI.

Pe3ucrop, kaTylika MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO
TOKa.

Pe3onanc Opyu  TOCJIEI0BATEIBHOM COEIMHEHUU pes3ucropa, KaTyILIKU
MHAYKTUBHOCTH U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHLIMT AecTBUS TpaHchopmaropa.

Mogenb TUHUY 3JEKTpOIIepeIayn.

Yuenuueckuit s9xcnepumenm, nabopamopnusie padomol, nPAKMUKyM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCe10BaTENbHO COEUHEHHBIE KOHIEHCATOpP, KaTyIIKy
U PE3UCTOP.

Habmronenue 351eKTpoMarHuTHOTO Pe30HAaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpPOMAHUNHbLE GOJIHDL.

MexaHn4YecKue BOJHBI, YCIOBHMS MX pacnpocTpaHeHus. [lonepeyHsle M NPOMOJIBHBIE BOJIHBI.
[lepuon, CKOPOCTH pacnpoOCTpaHEHUs M JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKUX BOJIH: OTPaXkKCHHE,
npesioMieHue, HTepPepeHrs u Tudpakims.



3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TemOp 3Byka. [llymoBoe 3arpssHeHune

OKpYKarOILEH Cpeibl.

DNEKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS U3JIyYEHUS IEKTPOMArHUTHBIX BOJIH.

B3anmuas opreHTanMsa BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa IEKTPOMArHUTHBIX BOJIH: OTpaKEHHE, IIPEIOMIICHUE,
noJsipu3anus, uaTephepeHus u Audpaxus.

[Ikana 3eKTpOMarHuTHBIX BOJH. [IpuMeHeHne >eKTpOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paAUOCBA3Y U TeNEBUACHUA. Pannonokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOLIEH CPENIbI.

TexHuyeckue ycTpoicTBa M NPAaKTUUYECKOE NMPHUMEHEHUE: MY3bIKalbHbIE MHCTPYMEHTHI, pajaap,
panuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tesnedon, CBY-neup, yibTpa3ByKoBasi IUarHOCTHKA B TEXHUKE U
MEANLIMHE.

Jlemoncmpayuu.

O0pa3oBaHue U pacpOCTPaHEHHUE MONEPEUHBIX U NMPOJIOIbHBIX BOJIH. Kosebmomieecs Teno Kak

HCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT 4acTOThI Kosiebanuil. Habmtonenue orpaxenus u

IpeJoMIICHUs] MexaHu4YeckuX BosH. Habmoaenne nutepdepeHuun u qudpakiuuu

MEXAaHUYECKUX BOJH. AKYCTUUECKHI pPE30HAHC.

CBolicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenne cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYJOHW M 4aCTOTOM
KoJIe0aHui.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHHE,
pesoMIIeHUE, MONsipyu3alus, AMPpakuusi, UHTEpepeHIHs.

OOHapy:xeHue HHPPaKpacHOro U yIbTPa(UOIETOBOTO U3ITyUSHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnusie padomol, npaKmuKym.

N3y4yenne napaMeTpoB 3ByKOBOM BOJIHBI.

N3yyenue pacpocTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHEtHOE paclpocTpaHEHHE CBETa B OMHOPOAHOU cpene. Jlyu cBera.

TodeuHblil HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHus: cBera. [locTpoeHne M300pakeHUt B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenne cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKAa3aTellb MPEIOMIICHUSI.
OTHOCHTENBHBIN MTOKa3aTeNb NpeaoMieHHs. 110CTOSIHCTBO 4acTOTBI CBETa U COOTHOLIEHHE JUIMH BOJIH
IIPY [IEPEXO0/I€ MOHOXPOMATHUECKOTO CBETA UEPE3 TPAHMILYy pa3/iesa IByX ONTHUYECKHUX CPE.

Xon nyueir B mpusme. [lucnepcus cBera. CIIOXHBIA cocTaB 0enoro cBeTa.

IIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroi MoaHOro BHyTPEHHETO OTPAKEHUS.

Cobuparone u paccenBaroniue JUH3bL. ToHKas guH3a. DOKYCHOE PACCTOSIHHME M ONTHYeCKas
CHJIa TOHKOM JHMH3bl. 3aBUCUMOCTHh (POKYCHOTO pPAacCTOSHUSI TOHKOM cgepuyeckoil JHH3BI OT €€
TEOMETPUM U OTHOCUTENIHOTO MOKA3aTels IPEIOMIIEHUS.

dopMya TOHKOH JIMH3BI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoa iy4a, IPOLIEAIIETO JWH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIABHOW ONTHUYECKOM OCH.
[TocTpoenre M300pakeHU TOYKH W OTpe3Ka MPsIMOM B COOMpAIOIINX U PACCEUBAIONIUX JHWH3aX M UX
CHUCTEMAX.



OnTtuueckue npudopskl. Pazpenraromnias ciocoOHOCTh. [71a3 kKak onTryeckas cuctema.

[Ipenensl MPpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepennust cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCHMyMOB M MUHUMYMOB B WHTEp()EPEHIIMOHHOW KapTHHE OT ABYX KOTCPEHTHBIX HCTOYHHKOB.
[Ipumeps! KTacCHYecKuX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceeta. JudpakumnonHas pemeTka. Y ciioBrue HaOIOICHUS TIABHBIX MAKCUMYMOB TIPU
MaJICHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudyeckue yCTpOHCTBA M TEXHOJOTUYECKHE MPOIIECChl: OYKH, JIyMa, EPUCKOoI, ¢oToanmapar,
MUKPOCKOII, MPOCKIIMOHHBIA ammapaT, MPOCBETIICHHE ONTHKH, BOJIOKOHHAs ONTHKA, NAU(pakiroOHHAs
pemeTKa.

Jlemoncmpayuu.

3aKOHbBI OTPAKEHUS CBETA.

HccnepoBanue npeaomIIeHHs! CBETA.

HabnroneHnne nmoaHOro BHYTPEHHETO OTpakeHHust. MoJ1esIb CBETOBOIA.

HccnenoBanue xoa CBETOBBIX MTyUYKOB Yepe3 IIOCKONAPAILIEIbHYIO IJIACTUHY U [IPU3MY.

HccnenoBanue CBOWCTB M300paKeHHM B JMH3aX. Mojgenu

MHUKPOCKOIIA, TEJIECKOIA.

Ha6monenue natepdepeniuu ceera. Habmonenne

1[BETOB TOHKHUX IEHOK. Habmonenue nudpakiuu

CBETa.

Nzyuenune nudpakunonHoi pemérku. Habmoaenne

nudpakIMOHHOTO criekTpa. Habmoienue aucnepcuu cBera.

Habmtonenue nonspusanuu ceeta.

[IpuMeHeHne MOJISIPOUIOB AJII U3YUCHHUsS] MEXaHMUECKUX HANpPsOKCHWH. Yuenuueckuil

IKCcnepumenm, JaadopamopHvie padomvl, npakmuxym. VIamMepeHue mnokazaTens

MPEJIOMJIIEHUS CTEKJIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JIUH3).

N3mepenune poKycHOTO pacCTOssHUS paccenBaromux JuH3. [lonydyenne nzobpaxeHus B

CHCTEMeE U3 TUIOCKOTO 3epkaiia v TuH3bI. [lonydyeHne n3o0paxeHus B CUCTEME U3 IBYX

JIUH3.

KoHncTpyupoBanue Te1ecKonMYecKuX CUCTEM.

Ha6monenne nudpakuuu, nHTepdEepeHIINN U TONspU3aliy cBeta. M3ydeHne noiaspusanuu

CBeTa, OTPaXXKEHHOT'O OT MOBEPXHOCTH AMAJIEKTpHKA. M3yueHue nurepdepeHnu 1a3epHoro

W3JIy9YeHUS Ha ABYX IIEIISX.

Habmonenue nucnepcuu.

Habmonenue u uccnenoBanne nudpakinoHHOTO criekTpa. M3amepenue 1uinHbl

CBETOBOU BOJIHBI.

[Tonyuenue criekTpa U3IydeHHs] CBETOIUOA TIPU MTOMOIIH TU(PPaKITHOHHON PEIIETKH.

Pa3gen 6. OcHOBBI cleNHAIbHOI TEOPUH OTHOCUTEIbHOCTH.

['panuibl TPUMEHUMOCTH KJIacCMUEeCKOM MexaHukH. [locTynaTel chneuualbHOW Teopuu
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW HHTepBal. [IpeoOpaszoBanms JlopeHna. YcioBue NMPUYUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKPALLEHUE JJINHBI.

DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13p Macchl C SHEPTUEN U UMITYJICOM PENATUBUCTCKOMN YAaCTHUIIbI. DHEPTUs MOKOS.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLECCHl: CIIyTHUKOBBIE TPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

YdeHn4ecKuil SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, TPAKTUKYM.

Onpenenenue UMITyJIbCa U BHEpruu PENATUBUCTCKUX 4acTuUI| (mo
¢dororpadusM TpEeKOB 3apsSIKEHHBIX YACTHULl B MATHUTHOM I10JIE).

Pa3nen 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapho-6011060i1i Oyanusm.

PaBHOBecHOE TemIoBOEe M3NMy4YeHHE (M3NydeHHE aOCOJIOTHO YEPHOTO Tela).
3akoH cmemienust Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®oroaddekr. Onbitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHHEe DUHIITEHHA IS
doroaddekra. «Kpacnas rpanuna» pororddexra.

JlaBnenne cBeta (B YaCTHOCTH, JIaBJICHHWE CBETa Ha aOCOJIOTHO IMOTIIOMIAIONIYI0 W aOCONIOTHO
oTpaxkarolyo nosepxHocts). OnbiThl [1. H. Jlebenena.

BomHoBeie cBoiicTBa yactuil. BonHsl ne bpoitns. J{nmuna BonHb 1e Bpoiinsg u pazmepsl o0iactu
JIOKaJIM3alMK JIBHOKYIIEHCS dacTHIlbl. KopmycKyIsspHO-BOIHOBOM ayanu3M. Judpaxmus >71eKTpoOHOB Ha
KpHCTaJUIAX.

Crnenuduka n3mepennii B Mukpomupe. CootHomenus HeotnpenenénHocrei [ elizendepra.

TexHuyeckue yCTpoHCTBA U TEXHOJOIMUECKHE IIPOLECCHI: CHEKTPOMETP, (OTORIEMEHT,
¢doTonaTuuK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAsi OaTtapesi, CBETOIUO/.

Jlemoncmpayuu.

®orodddeKT Ha ycTaHOBKE C IMHKOBOM macTuHoil. MccnenoBanue

3aKOHOB BHEUIHETO GoTo3ddexTa.

WccaenoBanue 3aBHCHUMOCTH CONPOTHUBIICHUS MOJTYTIPOBOTHUKOB oT
OCBEIIEHHOCTH.

Ceeronnon. Conneunas 6arapest.

Yuenuueckuit 3xcnepumenm, nadbopamopnuvie padomol, nPAKMUKym.

Wccnenosanue oropesucropa.

Nsmepenne moctosuHoi I[lnanka Ha ocHoBe wuccienoBanust dotodddexra. MccnenoBanue

3aBHCHMOCTH CHJIbI TOKA Yepe3 CBETOINO0 1 OT HanpshkeHus. Tema 2. Duszuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas Mmozens atoma Pesepdopna.

[Tocrynater bopa. M3nydyenue u nornomieHne GOTOHOB MpHU MEPEXOE aToMa € OJAHOIO YPOBHS
SHepruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEH »Hepru aroma Bojopoja. CHOHTaHHOE U
BBIHYXICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBa U TEXHOJOTHYECKHE MPOLECCHI: CIEKTPaJbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopgens onbiTa Pezepdopna. Habmroaenne nuHen9aThx

CIIEKTPOB.

YCTpoUCTBO U IEWCTBUE CYETUMKA HOHU3UPYIOIIMX YacThLl. OnpeaeneHue JJIMHbI BOJHbI

JIA3€PHOT0 U3ITyYEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnuvie padomol, nPAKmMuKym.

Hal6mronenne nuHeyaToro crekTpa.

HccnenoBanmne crekTpa pa3pekCHHOTO AaTOMapHOTO BOJOPOAA W HM3MEPEHHE TOCTOSITHHON
Punbepra.



Tema 3. Duzuka amomnoz2o A0pa u INEMEeHMAaApPHBIX YACHMUY,.

Hyxnonnas monens siipa ['eiisen6epra—lBanenko. 3apsan siupa. MaccoBoe uuncino sipa. M3oromnsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIEKTpOHHBIH M MO3UTPOHHBIA Oera-pacman. [amma-
U3JIy4YCHHE.

3akOH paguOaKTUBHOIO pacnana. PaavoakTuBHble wn30TOonbl B mpupoxae. (CBolicTBa
MOHM3UPYIOUIET0 U3Ty4YeHUs. BiausHue paguoakTUBHOCTU Ha KUBble opraHu3mbl. EcTecTBeHHbIN (HOH
u3nydenus. Jlosumerpusi.

DHeprust CBSA3U HyKJIOHOB B sijipe. SnepHbie cuibl. JledexT Maccsl sapa.

Anepubie peakiuu. Jlenenue u cunre3 saep. SAnepHsie peaktopsl. [IpoGiemsl ympaiisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE ACTIEKThI Pa3BUTHS SA€PHON SHEPTETUKHU.

Meroabl perucTpalyy U UCCIEA0BAHMS JIEMEHTAPHBIX YacTull. PyHITaMEHTaJIbHbIE

B3alMOJIEHCTBUS. bapuonsl, ME30Hbl U  JIEITOHBL
[IpencraBnenue o CrangaptHoil Moaenu. KBapk-riirooHHas MOJieNb aipOHOB.

®dusuka 3a npenenamu CrannapTHoi Mojenu. TémHas MaTtepust U TEMHAs! SHEPTuUsl.

EauncTBO usnveckoil KapTHHBI MHUpA.

TexHruecKkue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLIECCHI: TO3UMETP, KaMepa BuiibcoHa, siaepHbli
peaxkTop, TEPMOSIIEPHBIN PeaKTOp, aTOMHAss 00M0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

HccnenoBanue TpekoB dacTHil (TI0 TOTOBBIM (oTorpadusm). MccienoBanue

pPaMoOaKTUBHOTO (JOHA C UCTIOIB30BaHUEM JTo3uMeTpa. M3ydenue nornormienus OeTa-

YaCTHUL AJIFOMUHUEM.

Pa3gen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUBHKH.

Oranbl pa3BUTHUS acTpoHOMuUU. llpukiagHoe M MHMPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH 11 OOBSICHEHUS TPUPOJIbI KOCMUUYECKHX OOBEKTOB.

Metoael  acTpoHOMHYECKMX — uccienoBaHuil. COBpPEMEHHBIE  ONTHYECKHE  TEJIECKOIIBI,
paTuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bup 3Bé3nH0r0 HebGa. Co3Be3us, spKue 3BE3/b], IUTAHETHI, X BUIUMOE JIBHXKEHUE.

ConneyHas cucrema.

Connue. Conneuynast akTuBHOCTh. McTounuk sneprun ComnHia u 3B€3/1. 3BE3/1bl, UX OCHOBHbIE

XapaKTepUCTHUKU. /[narpamma «CneKkTpalbHbIN Ki1acce —

CBETUMOCTb». 3BE3/1bI IVIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» UISl 3BE3]L
[JIaBHOM IMOCJIEA0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEICTaBICHUS O
MPOUCXO0XKICHUU U 3BOOIMY CoJIHIIA U 3BE3/1. DTaNbl )KU3HU 3BE3].

Muneunbiii I[Iyte — nHama [amaktuka. [lomoxkenuwe u nBuxenue Conxua B ['amaktuke. Tumbl
rajlakTUK. PaguoranakTiuky U kBazapsl. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacupenue Beenennoii. 3akon Xa06na. Pazderanue ragakTuk.

Teopuns bonpmioro B3psiBa. PenmukToBOE N3myUyeHHe.

Macmrabnas ctpykrypa Bcenennoii. Meraranaktuka. Hepeménusie

poOJIEMbI ACTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmtonenuss 3B&31HOrO HeOa HEBOOPYXKEHHBIM TIJIa30M C HCIIOJIB30BAaHHEM KOMITBIOTEPHBIX
NPUIOKEHUN NIl OMpe/eeHUs] TOJ0XKEeHUsT HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoMylapus U sipKue 3BE3/bL.

Ha6monenus B Teneckon JIyHbI, TUTaHET, TYMaHHOCTEH M 3BE3HBIX CKOTUICHUH.

Pu3nyecKuil NPAKTHKYM.

CrnocoOpl u3MepeHust (U3MYECKUX BEIUYMH C HCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX



U3MEPUTENIbHBIX MPHUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEJbHBIE
MOTPEIIHOCTH U3MepeHui pusnuecknx BennyuH. OLeHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, HCCIEAOBAHUN 3aBUCUMOCTEH (DHU3MYECKUX BEIUYHH,
pOBEpKa NPEUIOKEHHBIX TUnoTe3 (BbIOOp H3 paboOT, OMUCAHHBIX B TEMAaTHYECKUX paslenax
«Y4eHUYECKHI SKCIIEpUMEHT, J1a00paToOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee NOBTOpeHHeE.

O0o01ieHre U cucTeMaTH3alMs COAEPKaHUs paszJesioB Kypca «MexaHukay,

«MonexynsipHas GU3MKa U TEPMOJAUHAMUKAY, «DJIEKTpoAMHaMuKay, «Konebanus u BoiaHb, «OCHOBBI
CHeLMalIbHOM TEOpUU OTHOCUTENbHOCTH», «KBaHTOBass (Qusuka», «OIEMEHThl aCTPOHOMHM U
aCTPOPUUKI.

Ponb ¢u3uku U acTpOHOMHHM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOW, COLUATBHOW U ITUYECKOU
cepax IeATEIbHOCTH YEJIOBEKa, pojb M MECTO (M3MKM U aCTPOHOMHMU B COBPEMEHHOM HayuyHOU
KapTHHE MHpa, 3HAYCHHUE OINUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTENLHON U MPOTrHOCTHYECKON
GyHKUMH (PU3NYECKON TeopuH, poyib (U3UYECKOH Teopuu B (HOPMUPOBAHMU TPEACTABICHUN O
¢u3nyeckoil KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIE CBA3H.

Wzydenne xypca ¢u3uku yriryOon€HHOro ypoBHS B 11 Kiacce OCyIIECTBIISCTCS C Y4ETOM
COJIepKATENBHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHUH, Treorpapuu u
TEXHOJIOTUH.

Mesxcnpeomemnvie nonamus, CEA3AHHbIE C U3YUEHUEM MeEMO006 HAYYHO20 HNO3ZHAHUA:
sIBJICHHUE, HAY4HbIH (akT, runoresa, puzndeckas BeIMUUHA, 3aKOH, TEOPUs, HAOJIIOIEHHE, IKCIIEPUMEHT,
MOJIETTMPOBAaHUE, MOJIENb, U3MEPEHHE, MOIPEIIHOCTH U3MEPEHUN, U3MEPHUTENbHbIE TPUOOPHI, IUPpOBas
nabopaTopus.

Mamemamuxka: peuieHue cucTeMbl ypaBHeHUH. TpuroHomerpuueckue (yHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPBI M MX MPOEKLIUU Ha
OCH KOOpJMHAT, CII0XXEHHE BEKTOpoB. [Ipon3BonHble 3neMeHTapHbIX (QyHKuui. [Ipusnaku nomoOus
TPEYTroJbHUKOB, ONPEIeICHHE IIIOLAAN IUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: >nextpuyeckue sIBIEHUS B XHUBOW NpUpoje, KojeOaTenbHbIe JBHXEHHUS B >KHUBOM
IIPUPOJIE, IKOJOTUUECKUE PUCKU IIPHU IMPOU3BOJCTBE IEKTPOIHEPTUH, FIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpYyXaroliel cpeapl, YJIbTPa3ByKOBas MAarHOCTMKAa B MEIUIMHE, ONTUYECKUE SIBICHHUS B >KUBOMU
IIPUPOJIE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX T, MEXaHU3MBI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKHU, CIIEKTPAIbHBINA aHaAU3.

T'eozpaghua: marHutHble TONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX Py, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMEHEHNE TTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, SJIEKTPOABUTaTENb K00,
TE€HEpPaTop MEePEMEHHOI0 TOKAa, WHAYKUMOHHAs I1€4Yb, JIMHWW DJIEKTPONEpenad, 3JIEKTPOJIBUIATENb,
pazap, paguonpUEMHHUK, TEJIEBU30pP, AHTEHHA, TenedoH, CBY-nieus, yIBTPa3ByKOBast
JUarHOCTHKAa B TEXHHKE,

HpO@KHHOHHBIﬁ arrapar, BOJIOKOHHasd OIlTUKa, COJTHECUHAas 6aTapes{, CIIYTHHUKOBBIC HpI/IéMHI/IKI/I, AsacpHas
OHCPIrCTHUKA U SKOJIOTHYCCKUEC aACIICKThI eé Pa3sBUTHA.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMEBI 110 ®U3HUKE HA VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE PE3YJIBTATLI

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHS YyuyeOHoro mnpenmera «@PU3UKa» OKHBI OTPaXKaTb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOACTBOBAThbCS C(HOPMHPOBAHHOW BHYTPEHHEH
NO3ULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIUX TPAAULUOHHBIM IIEHHOCTAM POCCHUHCKOro OOIIECTBAa, PACUIMPEHHE >KU3HEHHOIO
ONbITA W OMNbITA AEATEIBHOCTU B IPOLIECCE PEAM3ALMA OCHOBHBIX HAlPaBICHUM BOCIHTATEIbHOU
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

IPa!KAAHCKOI0 BOCIIMTAHMSA:

e c(OpMUPOBAHHOCTD IPAXKAAHCKON MMO3UIIUU O0YUAIOLIEroCsl KaKk aKTUBHOT'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro OOILECTBa;

e [IPUHATHE TPAJULHMOHHBIX OOLICUEIOBEYECKUX TIyMAaHUCTHMUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpecax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPaBIECHUH B 00pa30BaTEIbHON OpraHu3aluy;

e yMEHHE B3aHMMOJCICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (DYHKUUAMU
Y Ha3HA4YCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU JEATEINBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

¢ c(OpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, aTPUOTHU3MA;

e [IEHHOCTHOE OTHOILIEHHUE K rOCYJapCTBEHHBIM CUMBOJIaM, TIOCTHIKEHUSM POCCHUHCKUX YUEHBIX
B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

¢ chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO ITOBE/ICHHS;

e CHoCOOHOCTh OLEHMBATH CUTYaLMIO M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JESATEILHOCTH YUEHOTO;

e OCO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUUBOTO Oy IyIIETO.

ICTETUYECKOr0 BOCIIMTAHUS:

e OCTETHMYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPYECTBA, MPHUCYIIETO

¢buznueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e HHTEpeC K pa3au4HbIM chepam NpodecCHOHATBLHON 1eATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢bu3MKOW W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BbHIOOp Oynymied mnpodeccun u
pean30BbIBATh COOCTBEHHBIEC )KU3HEHHBIC IJIaHBbI;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CcaMOOOpa3oBaHMIO B 00jacTu (PU3UMKU Ha
IPOTSKEHUH BCEH KU3HU.

IKOJOTHYECKOr0 BOCIIMTAHNS

e c(hOPMHUPOBAHHOCTh HKOJOTHUECKOW KYJIbTYphl, OCO3HAHUE TII00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

e IUIAHMPOBAHME U OCYILECTBICHUE ICHUCTBUU B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHUS
L[eJI€ YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

® paCIIMpPEHHUE ONBITA AEATEIBHOCTH 3KOJOTMYECKOW HAIPABIECHHOCTH HA OCHOBE



UMEIOIINXCS 3HAaHUH 10 (Pu3nKe.

IHMEHHOCTU HAYYHOI'0 ITO3HAHUHA:

cOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMECHHOMY YPOBHIO Pa3BUTHUS
¢du3nveckoil HayKH;

OCO3HAHUE IICHHOCTH HAYYHOW MAEATeNbHOCTH, FOTOBHOCTh B Tpolecce M3y4eHUs (u3uku
OCYIIECTBIISATH IPOSKTHYIO U UCCIICAOBATEIbCKYIO IESITEIbHOCTh WHANBUIYaIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbHBbIE YueOHbIe AelicTBusl bazoBbie
JOorn4ecKue JeiicTBUA:

CaMOCTOSITEIIEHO bopMyIupoBaTh U aKTyalu3UpOBAThH npoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEIU AEATEIbHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUHM HUX JOCTHKCHHUS;
BBISABIISTD 3aKOHOMEPHOCTH U IIPOTUBOPEUYUS B paccMaTpHBacMbIX
bu3nUecKux sBICHUIX;

pa3pabaThIBaTh IUIaH pelIeHUs NpoOIeMbl ¢ YUETOM aHAIN3a UMEIOILUXCA MaTepHaIbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTD KOPPEKTHUBBI B  JIeATEIBbHOCTD, OLICHMBATH COOTBETCTBHUE
pe3yabTaTOB LICJISAM, OLIEHUBATH PUCKH IOCIEACTBUN ACATEIBHOCTH;

KOOpAUHHUPOBATh U BBINOJIHATH paboTy B YCIIOBHAX pealIbHOTO,
BHUPTYaJIbHOIO U KOMOMHHUPOBAHHOI'O B3aUMOECHCTBHUS;

Pa3sBUBATh KPEATUBHOC MBIIIIJICHUEC TP PCUHICHUH JKU3HCHHBIX HpO6HCM.

ba3oBble uccienoBaTelbCKUE JeiCTBUA.

BJIaACTH HayLIHOI\/’I TepMHHOHOFHeﬁ, KIIFOYCBBIMH INOHATHAMHAU U MCTOAaMU (I)I/I3I/I“IeCKOI\/’I HAayKH;

BIIQJICTh HABBIKAMHU Y4YE€OHO-MCCIIEOBATEIILCKON M TPOEKTHOW HEeATEIHbHOCTH B 0OJACTH
(bU3HUKH, COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY MOHMCKY METOJOB PpEIICHUS
3a/1a4 (PU3UYECKOTO COJICPKAHUS, TPUMEHEHHUIO Pa3INYHbIX METOJ0B MO3HAHUS;

BIAJETh BHUAAMHU JIEATEIHOCTH MO TOJYYEHUID HOBOTO 3HAHUS, €ro HHTEpIpeTalui,
npeoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyaIlUsAX, B TOM YHCIE TpPH
CO3/IJaHWU YYE€OHBIX MPOEKTOB B 00J1acTU (PU3UKU;

BBISIBJIATh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTYaJM3UPOBATH 3a]ady, BBIIBUIATh TMIIOTE3Y
e€ pellleHMs, HaXOJUTh ApPryMEHThl /Ji JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHUW, 3a/1aBaTh
napameTpbl U KPUTEPUHU PEIICHHUS;

aHAJM3UPOBATH MOTYUYEHHBIC B X0O/I¢ PEIICHUS 3a/1a4i PE3yIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4yll B 0Opa30BaTENbHON JAEATEIHHOCTH, B TOM
YUCJIe PU W3yYeHUU (PU3UKH,

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OTICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETb  NEPEHOCHUTH 3HaHUST TO (QU3UKE B  MPAKTHYECKYIO o0acTh
JKU3HENIEATEIIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, IPEIJIaraTh OPUTMHAIBHBIE TOAXOAbl U PEIICHHUS;

CTaBUTh MIPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aJTbTePHATUBHBIEC PEIICHHUS.

Paborta ¢ nndopmanmeii:

BJIaAICTb HABBIKAMH IIOJTYYCHUSA HH(bOpMaHHH (1)I/I3I/I‘-ICCKOFO COACpKaHNUA H3 HCTOYHUKOB



pa3sHBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIIATH IIOMCK, aHAJIN3, CHCTEMATH3alUI0 U
MHTEpHpeTario HHPOPMALIUU PA3THYHBIX BUIOB U (OPM MPEIICTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(POPMAIHH;

UCIIOJIb30BaTh CPEJICTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOIMH B peLICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIMOHHBIX 33/1a4 C COONIOJIEHHEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKU OE€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEIKEHUS, IIPABOBBIX U STHYECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTIO COAEPIKAHUA B Pa3IMYHBIX (opmarax ¢ y4ETOM Ha3HAYECHUS
uHPOpPMALIMK ¥ LEJNEBOH ayIuTOpPHH, BHIOMpAas ONTUMaIbHYI0 (OpMYy MpPEACTABICHHUS M
BU3yaJIM3aLUU.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbI€e 1eliCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YPOKaxX (PU3MKU U BO BHEYPOUHOH JEATEIILHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYaIMi U CMSATYaTh KOH(IUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHOU pabOTHI;
BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEUCTBUA € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,

IPUHUMATDH LEIH COBMECTHOM JIE€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH NEHCTBUS
no e€ JOCTHIKEHHIO: COCTaBISTh IUIAH JEHCTBHI, pacnpenessTb pojid ¢ y4éTOM MHEHUMN
Y4aCTHUKOB, OOCY>KIaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLICHUBATh KaYeCTBO CBOETO BKJIAZa M KAKJOTO yYaCTHUKA KOMAaHIbl B OOLINI pe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh MJAEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATErMUECKOE MOBEJIEHUE B PA3JIMYHBIX CUTYalUsIX, IPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHUBepcaJIbHbIE yuyeOHbIe aeicTBUS
Camoopranm3anms:

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIbHYIO JESITENbHOCTh B 00MacTH (U3MKK U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PELIEHUs pPacdyE€THBIX M KAa4YeCTBEHHBIX 3azad, IUJIaH
BBITIOJIHEHUS] TPAKTHYECKOM paboThl ¢ y4€TOM MMEIOLIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHMIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh pamKu y4eOHOTO IpeaMeTa Ha  OCHOBE JIMYHBIX
IIPEAIIOYTEHUN;
Jenartb  OCO3HAHHBIN BBIOOp,  apryMEHTHUPOBATh ero, Opath Ha cebs

OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHUBATh MPHUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO M IMPOSBICHUIO IPYAULNUU B 00JacTU (DU3HUKHU, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOLMOHANIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh, OIICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENSM;

BJIa/IETh HAaBBIKAMH IO3HABATENbHON pe(dIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHMIA;



UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKCHHUIO;
IIPUHUMATb MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JAEATEIbHOCTH;
IIPUHUMATH ce0s1, TIOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JAEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIHOKH.

B mporecce AOCTHKEHMSI TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI IPOTPaMMBI 10 (pHU3MKE ISl YPOBHS
cpenHero oOmiero oOpa3oBaHMs Y  OOy4YarOIIUXCS

COBEPILICHCTBYETCSI MOLMOHATIBHBIN UHTEIUICKT, e IIoIAr Ao
c(OPMHPOBAHHOCTE:
®  CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

SMOILIMOHATIPHOE COCTOSIHUE, BUCTh HAIPABICHHS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHUE, CTIOCOOHOCTH aIaTUPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIIATH
TUOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO LEIH U YyCIeXy,
ONITHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOUX BO3MOXHOCTEH;
OMMATHH, BKIIOYAIONICH CIIOCOOHOCTh TIOHMMAaTh 3MOIIMOHAIBLHOE COCTOSIHHE JPYTHX,
YUUTBIBaTH €r0 TMPH OCYIICCTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C APYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

I[TPEAMETHBIE PE3VYJIBTATBI

K kon1y o0yuenus B 10 knacce npeMeTHbIE Pe3ybTaThl HA YIITyOJIEHHOM YPOBHE JOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y 00yUaIOIMIUXCSl YMEHHU:

HOHUMATh POJIb (PU3UKU B 3KOHOMUYECKOH, TEXHOJIOTHYECKOH, SKOIOTNYECKOM, COIIMATIbHON U
TUYECKON cdepax AEATEIbHOCTH YeJIOBEKa, poJib U MECTO (PM3UKU B COBPEMEHHOW Hay4dHOM
KapTUHE MHpa, 3HAYCHHE OIUCATENIbHOM, CHUCTeMaTH3UpYIOIeH, OOBSICHUTENbHON U
MPOrHOCTUYECKOW (PYHKIMHA (PU3NUECKONH TEOpUM — MEXAaHUKH, MOJEKYJIIpHOW (PU3UKU U
TEPMOJMHAMUKH, POJIb PU3NUYECKON TeOoprH B (POPMUPOBAHUU MPEACTABICHUN O PU3NUECKON
KapTUHE MUPAa;

pa3nnyarh YCJIOBUS NMPUMEHHMOCTH MOAeNed (U3MYecKHX Teld W TPOLECcCOB (SIBICHUIN):
UHEepLUMajgbHas cucreMa oTcyéTa, abCOJMIOTHO TBEpPAOE Tello, MarephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBHJKEHHE, CBOOOJIHOE TMajJieHue, alCOoJIOTHO Yyrpyras naedopmanus,
abCOJIIOTHO yNpyroe M abCONIOTHO HEYNPYroe CTOJKHOBEHHs, MOJENU Tasa, >KUIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOI0) TeNa, WUACaIbHBI Tra3, TOYEUHBIH 3apsa, OJHOPOIHOE
AIEKTPUYECKOE TT0JIE;

paznuyaTh ycIoBUsA (TpaHUIIBI, 00JacTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BCeoOIMit XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH MEXAaHMUYECKHE IPOLIECCHl M SIBJIECHUS, MCIOJIb3YyS OCHOBHBIC
HOJIOKEHHUS M 3aKOHBbl MEXaHUKU (OTHOCHTEIBHOCTh MEXAaHMUYECKOTO JBHMXKEHHA, (POPMYJIbI
KWHEMAaTUKH PAaBHOYCKOPEHHOTO IBIKEHUs, NpeoOpazoBaHus [amuiess A CKOPOCTH H
nepeMenieHys, 3aKkoHbl Hpl0TOHA, IPUHLUIT OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOIO



TATOTEHUS, 3aKOHBl COXPAaHEHUs UMITYJbCA U MEXAHMYECKOW SHEPrHH, CBSA3b PaOOTHI CUJIBI C
U3MEHEHHEM MEXaHUYECKOW S3HEpPIuH, YCIOBUS paBHOBECUS TBEPAOro Teja), IPU ITOM
UCIIOJIB30BaTh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTb YCJIOBHMS IPUMEHHMOCTHU
(Gu3nyeckux 3aKOHOB: IpeoOpazoBaHuil 'amuies, BTOporo u TpeTbero 3akoHoB HbroTOHa,
3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXaHUYECKON YHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;
aHATM3UPOBAaTh W OOBACHATH TEIUIOBBIE TIPOLIECCHl M SIBJICHHUS, HCIIONB3YyS OCHOBHBIC
nonoxenns MKT u 3akOHBI MOJEKYISApHOW (H3UKKM M TEPMOJMHAMHUKH (CBSI3b JIaBJICHUS
UICAIBHOTO Tra3a CO CpEelNHEH KHHETUYECKOW DHEPrMed TEIIOBOIO JBWXKECHUA U
KOHLEHTpAalME! €ro MOJIEKYJ, CBSI3b TEMIIEpaTyphbl BEIIECTBA CO CPEINHEH KUHETHYECKOU
JHEPrUeH TEIUIOBOIO JBHXKCHMS €ro 4YacTWll, CBA3b JAaBJICHHUS HACAIBHOIO Tas3a ¢
KOHIIEHTpAlME MOJIEKYJl M €ro TEeMIeparypoH, ypaBHeHue MeHnaeneeBa—KiamneipoHa,
IEPBBIA  3aKOH TEPMOJUHAMMKH, 3aKOH

COXPAHEHHs SHEPruu B TEIUIOBBIX IpOLECCax), NMPU 3TOM HUCIOJIb30BaTh MATEMATUYECKOE
BBIPQKCHHE 3aKOHOB, YKa3blBaTb YCIOBUS I[PUMEHUMOCTH YypaBHEHUs MeHeneeBa—
Knaneiipona;

AQHAIN3UPOBATh U OOBICHATH DJEKTPUUECKUE SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIEC IOJIOXKEHUS U
3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXpaHEHMsI 3JIEKTPUYECKOro 3apsja, 3akoH Kyiiona,
NOTEHLUAIBHOCTh 3JEKTPOCTATUUECKOTO TMOJIsI, MPUHLUI CYNEPHO3ULUN AIEKTPUUECKUX
IIOJIEH, TIPU 3TOM YKa3blBasl yCIOBHS IPUMEHHMMOCTH 3akoHa KyloHa, a Takke NpakTHYECKU
BaXHBIC COOTHOIIEHUS: 3aKOHbI OMa JuId y4yacTKa LENu M A 3aMKHYTOH DJIEKTPUYECKON
neny, 3akoH [[xoyns—Jlenna, npaBuna Kupxroda, 3akonsr @apaues 11 2JIEKTPOIIN3a);
ONHUCBHIBaTh (PU3UYECKUE TPOLECCHl M SBJICHMs, HCIONb3Yys BEJIWYHMHBI: IE€peMelleHue,
CKOPOCTb, YCKOpPEHHE, HUMIIyJIbC TeJla U CUCTEMbl TeJ, Chjla, MOMEHT CHJIbI, JIaBJIEHUE,
NOTEHLIMaJbHAsl SHEPrusi, KUHETHUYECKas HHEprusi, MeXaHWueckas HHeprusi, padboTa CHJIBIL,
LIEHTPOCTPEMUTENBHOE YCKOPEHNUE, CUjla TSKECTH, CUJIAa YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb,
SHEprus B3auMoJecTBUs Tena ¢ 3eMiéil BOJNM3M €€ TOBEPXHOCTH, JHEPrus YIpyroi
nedopMaluu TPy KHUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHas TemIepaTypa Tena, padora B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPTUsl UACAbHOTO OJJHOATOMHOIO rasa, paboTta MaeaabHOro
ra3a, OTHOCHUTEIbHAas BJIAXHOCTh Bo3ayxa, KIIJI wuzxeanbHOro TEIUIOBOTO JBUIraTElNs;
IIEKTPUYECKOE TI0JIE, HANPSHKEHHOCTh DJIEKTPUYECKOrO IOJIA, HaNpsHKEHHOCTh  IOJIA
TOYEYHOI'0 3apsia WM 3apsHKEHHOro Iapa B BaKyyMeé U B JIMAJIEKTPHUKE, IMOTEHIIMAN
AIIEKTPOCTATUYECKOTO TOJISI, Pa3HOCTh IMOTEHIMAJIOB, 3JEKTPOABMXKYIIasl CHUa, CUJAa TOKa,
HaIpsDKEHUE, MOLIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IUIOCKOrO  KOHJIEHCAaTopa,
CONPOTHUBIIEHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U MApAJUIEIbHBIM COEAUHEHHEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJII KOHACHCATOPA;

OOBSACHATP OCOOCHHOCTH NpPOTEKaHUs (PU3MUECKUX SBJICHUN: MEXaHMYECKOE JBIKEHUE,
TEIUIOBOE JIBKCHHME YaCTHI[ BELIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE BH)KEHUE,
muddys3us, HcnapeHue, KUIeHWEe W KOHJCHCAIMs, IUIaBJICHHE M KPUCTAJUIM3alus,
HAIpPaBJIEHHOCTh TEIJIONEpeadu, SJEKTPU3alus Tel, 3KBHIOTEHIUAIbHOCTh MOBEPXHOCTHU
3apsKEHHOT'0 IPOBO/IHUKA,

IPOBOJIUTH HCCIIEAOBAaHHE 3aBUCUMOCTH OJHOW (M3NYECKOH BEIMYMHBI OT JPYroi c
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUil, IPU ITOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTAThl MOJyYEHHON 3aBUCUMOCTH  (U3MYECKMX BEJIMYMH B BHAE TIpauUKOB C
YYETOM

a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEJOBAHUS;
MPOBOANTH KOCBEHHBIC H3MEPEHUsT (PUINUCCKUX BEIUYUH, IPH ITOM BBIOMPATH ONTUMAIBHBII



METO/ WM3MEPEHHs, OIICHHBATh AOCOJIOTHBICE W OTHOCHUTEIBHBIC IMOTPEIIHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHUN;

e [IPOBOJAUTH OMNBITHl MO MPOBEPKE MNPEMIOKEHHOW TMIOTE3bI: IUIAHUPOBATH 3KCIIEPUMEHT,
coOMpaTh HSKCINEPUMEHTANIBHYI) YCTAaHOBKY, aHAJIW3MPOBATh IIOJYYCHHBIC PE3YyJIbTaThl M
JIeTIaTh BBIBOJI O CTATyCE MPEJIOKEHHON TUIIOTE3bI;

e coOmoaTh MpaBMia 0E30MACHOTO TPYa PH MPOBEICHUU UCCICTOBAHUN B paMKaxX y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHOM JEATEIbHOCTH C
WCITOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYAOBAHUS;

e pemaTh pacyETHBIC 3a7a4M C SBHO 3aJaHHOW M HESBHO 3aJaHHOW (HU3MYECKOW MOJEIBIO: Ha
OCHOBaHWW aHaJM3a YCIOBUS OOOCHOBBIBATH BBHIOOp (U3MYECKOM MOJICNH, OTBEYAOIICH
TpeOOBaHUSM 3aJa4d, TPUMCHITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI
(GU3MYECKUX TEOPUH TIPH KCIOJb30BAaHUM MaTEMaTHYCCKUX METOJIOB pEIICHUs 3ajad,
MIPOBOJIUTh PAcU€Thl HA OCHOBAaHMU HUMEIOLIMXCSA JaHHBIX, AHAIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C YUYETOM MOJIYUYECHHBIX PE3YJIbTATOB;

e pelIaTh KaueCTBEHHBIC 3a/1auu, TPeOyIolue NPUMEHEHUsI 3HAHUM U3 pa3HBIX Pa3fesioB Kypca
bu3MKY, a Takke MHTErpalliy 3HAHUW U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO ILIMKIIA!
BBICTPAMBaTh JIOTUYECKYIO LIEMOYKY pPAaCCYKICHUW C ONOpOM Ha U3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

e HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSCHEHHS] OCHOBHBIX MPHUHIUIIOB pPabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOLIECCOB;

e MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU,
B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJOTHUH;

e aHaJIM3UPOBATh M OIICHUBATH TOCTEACTBUS OBITOBOM M MPOU3BOJCTBEHHON JEATEIHHOCTH
YeNI0BEeKa, CBA3aHHOM ¢ PU3NYECKUMH MPOIECCaMU, C TIO3HUIIMIA KOJIOTHYECKONH Oe30MacHOCTH,
MPEJCTABICHUN O PAallMOHAJIBLHOM MPHUPOJONOJIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BaHUU
JOCTH>KCHHUI HAYKU M TEXHOJIOTHH IS TaTbHEHIIIETO pa3BUTHSI YEJIOBEYECKOTO OOIIECTRA;

e TIPUMEHSTH pa3JIMYHBIE CMOCOOBI paboThl ¢ HHpOpMAIMEH (QUINIECKOTO COJEPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, TPU 3TOM HCIHOIB30BaTh
COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHUU JUIS TOWCKA, MepepaboTKH WM TMPEeabsSBICHUS
y4eOHOW W HaAyYHO-TIOMYJISIPHOM HH(POpPMALIMKM, CTPYKTYpPUPOBAHUS U HWHTEPIPETAIIN
uH(pOpMallMK, TIONYYEHHOM U3 pa3NUYHBIX MCTOYHHMKOB, KPUTUYECKH aHAJIU3UPOBATH
noslydaeMyr0 WHGOpPMAIMI0O U OIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HUMEIOIIMXCS
3HAHWH, TaK ¥ HA OCHOBE aHaJM3a UCTOYHUKA HH(POpMAIUH;

e TIPOSBIISITH OPTaHU3AIMOHHBIE W TMO3HABATEIHHBIE YMEHHS CaMOCTOSTEIIBHOTO TTPHOOPETCHUS
HOBBIX 3HAHUH B TIPOIIECCE BBITTOJIHEHUS IPOSKTHBIX M YU4EOHO-UCCIEA0BATEIBCKUX padoT;

e paboTaTh B TpYIIE C KUCIOIHEHHWEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIaHUPOBaTh PaboTy
TPYIIIbI, PAIMOHAIIBHO PACIPEACATh AEATENbHOCTh B HECTAHAAPTHBIX CUTYyAIUAX, aJ€KBATHO
OIICHUBAThH BKJIAJ KXXIOTO U3 YUYACTHUKOB TPYIIHI B PEIICHHE pacCMaTpUBAaeMOM MTPOOIEMBI;

e TIPOSBIISATH MOTHUBAIUIO K Oyaymied mpodecCHOHaTbHON AESITEIBPHOCTH TI0 CIEIHATIBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xoH1y o6yuenus B 11 knacce npeMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JAOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

e [IOHMMAaTh POJIb (PU3UKU B IKOHOMHUYECKOW, TEXHOJOTMUECKOW, COIUAIBLHOW M ITUYECKON

cdepax IesITeIbHOCTH YelOBEKa, POJib U MEeCTO (PU3MKH B COBPEMEHHON HAy4HOW KapTHHE

MHPA, POJIb aCTPOHOMMH B IIPAKTUYECKON NEATEIBHOCTH 4YEJIOBEKa M JAIBHEHIIEM HaydHO-



TEXHUYECKOM Pa3BUTUH, 3HAYCHHUE ONHUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEILHONW U
MPOTHOCTUYECKONW (DYHKIMH (U3NYECKON TEOPUU — IICKTPOJUHAMUKH, CIICIUATHLHOW TEOPUHN
OTHOCHUTEJIBHOCTH, KBAHTOBOW (H3UKH, pPOJIb (U3NYECKOH Teopuu B (OPMHPOBAHUHU
npeAcTaBiIeHui 0 (GuU3NYecKol KapTHMHE MHpa, MECTO (U3UYECKOM KapTUHBI MHpa B 00LIEM
pSiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJE;

pasinyath yCJIOBUS NPUMEHMMOCTH Mojenedl (pu3nueckux Tea M IpoLeccoB (SBICHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJs, TapMOHMYECKUE KoyeOaHMs,
MaTEMAaTHYECKUN MAasTHUK, WICAIBHBIM IPYKUHHBIA MAasATHUK, TapMOHUYECKHE BOJIHBI,
UealbHbIN KoieOaTeIbHBIH KOHTYp, TOHKas JIMH3a, MOJENeHd aroma, aTOMHOTO sipa H
KBAHTOBOM MOJICIIH CBETA;

pasinyath yciaoBUs (IFpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IOHUMATh
BCEOOIMI XapakTep pyHAaMEHTAIbHBIX 3aKOHOB M OI'PAaHMUYEHHOCTb UCIOIb30BAHUS YaCTHBIX
3aKOHOB;

AHAIU3UPOBATH U OOBSICHATH DJIEKTPOMATrHUTHBIE MTPOLIECCH U SBIICHUS, UCIONB3Ysl OCHOBHbBIE
MOJIO’KEHUS U 3aKOHBI AJEKTPOJAMHAMUKH U CHEIUAIBHON TEOpUH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHHUs IEKTPUUYECKOro 3apsiia, cuia Amriepa, cuia JIopeHiia, 3aKoH 3JIeKTPOMarHUTHOM
uHayKuY, npasuio Jlenna, csa3p DJ[C caMOMHAYKIIMK B DJIEMEHTE SJIEKTPUUYECKOM IIEMHU CO
CKOPOCTbIO HM3MEHEHHSI CHUJIbI TOKA, TOCTYJaThl CHENUAIbHON TEOPHUH OTHOCHTEIBHOCTH
DWHIITeHA);

aQHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, MCIOIb3Ys IOJIOKCHUS
KBaHTOBOI ¢u3uku (ypaBHeHHE DitHIITeHA A5 oTod(dexTa, mepBhlil U1 BTOPOM MOCTYIaThI
bopa, mpuHIMI cooTHOWIEHUS HeomnpeneaéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsIZIOBOTO M MAacCOBOTO YMCENl M DHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PaTUOAKTUBHOTO
pacriana);

OMHCHIBATh (DU3MUECKHE TMPOLECChl U SBIEHUS, HCIOIb3YS BEIMYMHBL: HAMNPSKEHHOCTDH
ANEKTPUYECKOTO TOJIsSI, TMOTEHUHUANT 3JIEKTPOCTATUYECKOrO IMOJs, PA3HOCTh MOTEHIMAJNIOB,
ANIEKTPOJIBIIKYIIAST CHJIA, WHIYKIIMS MarHUTHOTO TIOJIs, MAarHUTHBIM TMOTOK, cuiia Amriepa,
WHIYKTUBHOCTh, OJJICKTPOJBIDKYIIAsl CHJIAa CAMOWHIYKIIMH, OJHEPrUs MarHUTHOTO TIOJIs
MIPOBOJHHKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, IOJTHAS SHEPTHUs, YHEPTHsI ITOKOsI CBOOOTHOMN
YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsia SAapa, YHEPTHs CBSI3U AApa;
OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (U3UYECKUX SIBICHUN: SJCKTPOMArHUTHAS WHIYKIIHS,
CAaMOMHIYKIUS, pe30HaHC, uHTepdepeHIyss BOJH, AUGPAKIUs, TUCHEPCHs, TOIHOE
BHYTpPEHHEE OTpakeHHe, porodaekTpuueckuil 3pdext (hoTorddexT), anbha- u Oera-pacnaabt
sanep, raMMa-u3IydeHue saep, GU3N4ecKrue MPHUHITUIBI CIEKTPATbHOTO aHaiu3a W PabOThI
na3epa;

OTIpEICNIATh HANIPABIEHUE HHIYKIIMU MAarHUTHOTO TOJIS IPOBOJIHMKA C TOKOM, CHIIBI AMIiepa 1
cuibl JIopeHna;

CTPOUTH M300paKEHUE, CO3[aBAEMOE TJIOCKMM 3€pKajloM, TOHKOW JHMH30U, U PACCUUTHIBATH
€ro XapaKTEePUCTHKH,

MPUMEHSTh OCHOBOIIOJIATAlOIINE ACTPOHOMHUUYECKHE TTOHSITHSI, TEOPUHU U 3aKOHBI JIsI aHATN3a U
00BsicHEeHUST (PU3MYECKHUX MPOIECCOB, MPOUCXOJSMIINX B 3BE3AAaX, B 3BE3NHBIX CHCTEMax, B
MEXTaJIAKTHIECKOM cpefie; TBMKEHUS HEOECHBIX Tel, SBOJIIONNH 3BE3/] 1 BeenenHoi;
MPOBOAMTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUYECKUX BEJIMYMUH C MCIOJB30BAHUEM MPSMBIX
U3MEPEHHM, MpPU H3TOM KOHCTPYUPOBATH YCTAHOBKY, buKcupoBaTh PE3yIIbTATHI
IIOJIy4YEHHOM  3aBUCUMOCTH

¢u3MUeCKUX BEJIWYHMH B BUJAE IPaUKOB ¢ y4ETOM aOCONIOTHBIX MOTPELIHOCTEH M3MEpPEHHIA,



JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIIEIOBaHMS;

MIPOBOAUTH KOCBEHHbIE U3MEPEHUsT (PU3NYECKUX BEIUYUH, IPU ITOM BHIOMPATH ONTUMAIIbHBII
METOJT M3MEPEHHUs, OLICHUBATh AOCOIIOTHbIE M OTHOCUTEIbHBIE MOTPEHIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHU;

IIPOBOJIUTH OIBITHl MO IPOBEPKE MNPEIIOKEHHONW THUIIOTE3bl: IJIAHUPOBATh HKCIIEPUMEHT,
coOuparh HSKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh IIOJIyYCHHBIE pe3yJibTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOAKEHHOM TUIIOTE3BL;

OMUCHIBATh METO/IbI MOJYUYECHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

coOiroaaTh mpaBuia 6€30MacHOro TpyAa MpU MPOBEACHUH HCCIEA0BaHUN B paMKax yueOHOro
JKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BATEIbCKOW M TMPOEKTHOW MEATEIbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyAOBaHNUS;

pemath pacuéTHbIC 3aJaud C SBHO 33JIaHHOW M HESIBHO 3aJaHHON (DM3MUYECKON MOJICNBIO: Ha
OCHOBaHWHW aHAJIM3a YCJIOBHUS BBIOMPATh (DU3MYECKHE MOJETH, OTBEYAIONIME TPEOOBaHUSIM
3a[a4M, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJaThl (PU3NUYECKUX TEOpUi
IPU HCIOJIB30BAHMM MAaTEMATHUYECKMX METOJOB PEIICHMsS 3aJad, HNPOBOJAUTH pPacu€rbl Ha
OCHOBaHUHM HUMEIOIIUXCS JAHHBIX, aHAJTU3UPOBATH PE3YJbTaThl U KOPPEKTUPOBATH METOIbI
peuieHus ¢ yu€ToM MOJyYCHHBIX Pe3yJIbTaToB;

pemaTth KauyeCTBEHHBIC 3a7a4, TPEOYIOIUe MPUMEHEHHUS 3HAHUH U3 Pa3HBIX pa3/Ie]ioB Kypca
bU3HKY, a TaKKEe WHTErPALMKM 3HAHUM U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA!
BBICTPAWBaTh JIOTUYECKYIO IIETIOYKY pPacCY>KIEHUW C OMOpoil Ha M3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHMS [JIs1 OOBSCHEHHS OCHOBHBIX HPUHIMUIIOB pPabOTHI
W3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB;
MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AHAIM3UPOBATh U OLIEHUBATH IOCIEJCTBUS OBITOBOM W MPOM3BOACTBEHHOH IESATENbHOCTU
YEJIOBEKa, CBA3AHHOM C (PM3UYECKUMU MPOIIECCaMHU, C MIO3UIUN IKOJOTUYECKON O€3011acHOCTH,
MIPEICTABJICHUH O PallMOHAIIBHOM MPUPOJIONIONB30BAHIH, a TAKKE Pa3yMHOM HCIIOIb30BAHUM
JOCTHKEHUM

HAyKHU ¥ TEXHOJIOTHH JUIs albHENIIero pa3BUTHS Y€I0BEYECKOT0 O0IIECTBa;

MPUMEHATh PAa3IMYHbIE CIOCOOBI paboThl ¢ WHpoOpMaIuell (QU3NYECKOro COIEpKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTMM, MPU 3TOM HCIOJb30BaTh
COBpeMEHHbIe MH(OPMAaLMOHHBIE TEXHOJOTHUU I MOMCKa, NMepepaboTKU U MPedbsBICHUS
yueOHOIl W HayyHO-TIOMYJISIpHON uWHGpOpMalKU, CTPYKTYPHPOBAHUS M HUHTEPIpETALUU
UHpOpPMAlLlUY, TOJTYYEHHOW W3 pa3iMyHbIX MCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh
nojiyyaeMyro MHGOpMaIUI0O U OLEHHBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS
3HAaHUHU, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIUK;

NPOSIBJIATH OPTaHU3ALMOHHBIE U MO3HABATENbHBIE YMEHUS CaMOCTOATEIBHOTO MpUOOpEeTEeHHS
HOBBIX 3HAHHH B MpoIlecce BBINOIHEHUS MPOEKTHBIX U yUeOHO-HCCIIeI0BaTeIbCKIX padoT;
paboTaTh B Ipylnie C MCHOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIeH, MIaHUpOBaTh paboTy
TPYIIBL, PAlMOHATIBHO PACHPENENATh AEITeIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIeKBATHO
OLIEHUBATh BKJIAJ] KaXKJA0T0 U3 YYaCTHUKOB I'PYIIIEI B PELICHUE pacCMaTPUBAEMOM MPOOIeMbl;
NPOSIBJIATH MOTHBAIMIO K OyAyIield MpoQecCHOHaNbHON AESATENbHOCTH M0 CHEIHMAIbHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHME 10

KJIACC
KonuyecTBo yacos IIporpammuoe OcHOBHBbIE BU/IbI DJIEeKTPOHHBIE
Ne HaunmeHoBaHue coJaepikaHue AeATeIbHOCTH (uudpossbie)
Kounr. [lpak.
n/n pPa3/1esioB U TeM Bcero o0y4yarommxcs o0pa3oBaTejbHbIE
NporpaMmsl pa6oThI | padoThI pecypebl
Pa3zaen 1. HAYUHBIV METO/I ITIO3HAHUS ITPUPO/IbI
. dusnka — VYuactue B auckyccuu o ponu | https://mob-edu.ru/
11 Hayuns1it MeTox 6 PHeKy P P
(dbyHIaMeHTaIbHAsS HayKa  (DU3WYECKOH TEOpUH B
MTO3HAHUS TIPUPOJIBI .

o npupoje. Hayunsiit Mmeton (popmupoBanuu
TMO3HAHUA U METOIbI MMPCACTABICHHUM O
rccaeaoBaHus (PU3UICCKUX (puzuueckoit KapTHHE MUPA,
SIBITCHUTIA. MecTe (PU3NIECKON KapTHHBI
DKCTepUMeHT 1 Teopus B MAPa B 00LIEM pizty
nporecce TO3HAHMS COBPEMEHHEIX ECTECTBEHHO-
npupoxsr. Habmonerue u  FAYTHBIX TIPE/ICTABTCHHH 0
SKCIIEpUMEHT B pusuke.  PUPOAC.

Hroro mo paznemy 6

Pasznen 2. MEXAHUKA
Mexanndeckoe nBmkeHue. [IpoBeaeHre KOCBEHHBIX https://mob-edu.ru/

2.1 Kunemaruka 10 1 g DOBEA P

OTHOCUTENBHOCTD
MEXAaHUYECKOTO JIBUKECHUS.
CucreMa orcuera.

[Ipsimast u oOpaTHas 3a1auu

MeXaHUKH. Paguyc-BeKTop

W3MEpPEHUIT MTHOBEHHOM
CKOPOCTH U YCKOPEHUS Tela,
B TOM YHCJI€ YCKOPEHUS
CBOOOIHOTO IaJICHUS,

MPOBCACHUEC UCCIICOOBAHNA




MaTepualbHOU TOYKHU, ET0
IIPOEKIUHN HAa OCU CUCTEMBbI
KoopauHar. Tpaekropus.
Ilepemerienue, CKOpOCTh
(cpenHsist CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb)

U YCKOpEHHE MaTepuallbHON
TOYKH, UX MPOEKIIUU Ha OCH
CHCTEMBbI KOOPJIMHAT.
CrnosxeHue nepeMeIieHni u
CJIO’KEHHE CKOPOCTEH.

3aBUCUMOCTEN MEXKITY
(hu3MYECKUMHU BEeTMUYNHAMU
(myTH

OT BpEMEHH MPHU
PaBHOYCKOPEHHOM JIBH)KEHUU,
neproja oopamieHus
KOHUYECKOI0 MasiTHUKA OT
€ro rnapameTpoB) U OMBITOB IO
MPOBEPKE MPEITOKEHHON
TUTIOTE3bI

P U3YYCHUH
[PaBHOYCKOPEHHOTO
MPSIMOJIMHEHMHOTO ABM)KECHUS,
TBUKCHHSI TeJa, OPOIIICHHOTO
TOPU30HTANILHO, IBUKCHHUS
TeJa Mo OKPY>XKHOCTU

C TIOCTOSIHHOM TI0 MOJIYJIIO
CKOPOCTBIO.

2.2

JnHamuka

10

IIepBb1it 3ak0H HproTOHA.
WHepunanpHble CUCTEMBI
orcuera. [TpuHimn
OTHOCUTENBHOCTH ["annes.
HeunepunanbHble CUCTEMBI
oTcyera(onpeaeacHue,
npumepsl). Macca Tena.
Cuna. [Ipuanmn
CYTIEPIO3ULINH CUIL.

Bropoii 3akon HeroToHa 11
MaTEpUaIbHOU TOUKH.
Tperuii 3akon HerotoHa s
MaTEpHUaIbHBIX TOYEK.
3aKOH BCEMUPHOI'O
TATOTEHUS.

[IpoBeneHne KOCBEHHBIX
M3MEPEHUN
PaBHOACHUCTBYIOLIEH CUII

1 Kod(purmenTa TpeHus
CKOJIbJKEHUS,

IIPOBEJICHUE UCCIIEI0BAaHUS
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYHUH (CHJI YIIPYTOCTH,
BO3HUKAIOIMINX

B IIPY’KUHE U PE3UHOBOM
oOpasie, OT X JepopMaIim)
U OIIBITOB

10 MPOBEPKE MPEMIOKEHHOU
TUIOTE3bI IPU U3YYEHUN
JBIDKEHUS OpycKa

https://mob-edu.ru/




110 HAKJIOHHOH IIJIOCKOCTH,
JBHXKXCHHUSA CUCTEMBI
CBsA3aHHBbIX TCIJI, z[e(bopMauHH
TCII.

/AGCOITIOTHO TBEPJIO€ TEIIO.

[IpoBeaeHue uccien0BaHms

https://mob-edu.ru/

2.3 CraTtuka TBEpIOrO 5 n .
OCTyHaTeNbHOE U YCIIOBUI paBHOBECHUS
rena BpalaTeIbHOe IBWKEHHE  (TBEPIOrO Tesa, UMEIOLIEro
TBepAoro tena. MoMeHT OCh BPALICHHUS;
CHJIBI OTHOCHTEJIBHO OCH  KOHCTPYHPOBaHUE
Bpamienus. [lnedo cuiipl.  KPOHIUTEHHOB U pacyeT CHUIl
CrnoxeHue cui, YIIPYTOCTH; U3y4EHHE
MPUIOKEHHBIX K TBEPJOMY |yCTOWYMBOCTH TBEPJOTO TEINA,
Teny. MMEIOIIETO IJI0MIAb OTIOPHI.
LlenTtp TspKECTH TeTa. Perienne pacueTHBIX 3aa4 C
SIBHO 33JIaHHOM M HESIBHO
3a/laHHON (pU3MYecKoi
MOJIEJBIO C HCIIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U ()OpMYJI
CTAaTUKHU.
Nmmynbe maTepuanbHoli  [IpoBeaeHne KOCBEHHBIX https://mob-edu.ru/
2.4 3aKOHbBI COXpaHEHUS B 10

MCXAaHHKC

TOYKH, CHCTEMBI
MaTEpHUaIbHBIX TOYEK.
LlenTp mMacc cuctemsl
MaTEpHUaIbHBIX TOYEK.
Teopema 0 IBUKEHUH
LIEHTpa Macc.

Nmmynec cuisl 1
V3MEHEHNE UMITyJIbCa TeNa.
3aKOH COXpaHEHHUs
UMITyJbca. PeakTuBHOE
NBUKCHHUE.

MoMeHT nMITyJibca
MaTepHaTbHON TOYKH.

M3MEPEHNN UMITyJIbCa TeNa,
KHHETHYECKOM

Y NTIOTEHLIMAIIbHON YHEPTUU
Tea, MOIITHOCTH CHUJIBL,
MPOBEJICHUE OMBITOB 11O
MIPOBEPKE MIPEIIT0KECHHON
TUIIOTE3bI IPU U3YUYEHUH
PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBUKEHUS
M B3aUMOJICUCTBHUS TEII.




IIpencrasnenue o
COXPAHEHUH MOMEHTA
MMITYJIbCAa B ICHTPAJIbHBIX
HOJISAX.

Utoro no pazneny

35

Paznea 3. MOJIEKYJISAPHASA ®PU3NKA U TEPMOJINHAMUKA

(OCHOBHBIE OJIOKEHUS

[IpoBenenune nusmepeHuit

https://mob-edu.ru/

3.1 OcHoBBI 15 1 .
MOJIEKYJISIPHO-KMHETUYECKOW [apaMeTpoB rasa,
MOJIEKYJIAPHOKUHETHY .
ecKOlt TeOpHH reopuu (MKT), ux onpITHOE [POBENCHHE IiIJCCJ'IeI[OBaHI/II/I

obocHoBanue. uddysus. 3aBUCUMOCTEH (PU3MUECKHIX

bpoyHOBCKOE NBUKEHUE. BCIIMYUH

XapakTep IBUKEHUS U Y OIBITOB I10 TPOBEPKE

B3aUMOJICHCTBUS YaCTHI] MPEAJIOKEHHOM TUITOTE3bI

BelecTsa. Mozenu CTpoeHus [IpH U3y4YEHHUH

ra3oB, KUJAKOCTEH U TBEPJBIX yCTAHOBIICHUS TEILIOBOIO

el [PaBHOBECHS M H30IPOLECCOB

1 00BsICHEHHE CBOMCTB B Tasax.

BEIIIECTBA HA OCHOBE ITHX Omnpenenenne abCOMIOTHBIX

mozeneil. Macca u PasMEPbl |1 OTHOCUTEJILHBIX

MOJICKYIT (ATOMOB). MOTPEIHOCTEN U3MEPEHUIN

KomnuecTBo BemnecTna. (bU3UYECKUX BETUYHH.

[TocTostHHas ABoraapo. OneHka rpaHuif
MOrPEIIHOCTEMN.
DKCnepuMeHTaIbHas
MPOBEpPKa YpaBHEHUS
COCTOSIHMS UACAIBHOIO rasa.

3.9 Tepmoumamxa, Ters 20 1 Tepmonunamuueckas (T/Z])  M3Mepenue yaenbHON https://mob-edu.ru/

OBBIC MaIllIMHbI

cucreMa.

3aaHre BHEIIHUX YCIOBUU
JUTSL TEPMOJMHAMUYECKON
cucteMbl. Baenrane u
BHYTPEHHUE NTaPaMETPHI.

TEMIOEMKOCTH Pa3HBIX
BEILIECTB, UX CPAaBHEHUE,
MPOBEJICHUE UCCIEAOBAHUI
3aBHCHUMOCTEH (PU3NIECKIX
BCJIIMYHUH U OIIBITOB I10




[TapameTpsl
TEePMOANHAMHYECKON
CUCTEMBI KaK CpEeIHHE
3HA4YEeHUs BEJIINYMH,
OIMCHIBAIOLINX €€ COCTOSIHUE
Ha MUKPOCKOITUYECKOM
YPOBHE.

HyneBoe Hauano
TePMOJIMHAMHUKH.
Camonpoun3BoJibHas
penaxcanus
TepMOIUHAMHYECKON
CHUCTEMBI K TETJIOBOMY
aBHOBECHIO.

IIPOBEPKE IIPEII0KEHHON
TUIOTE3bI IPU U3yUYEHUU
MPOLIECCOB TEINIOOOMEHA U
annabaTHOro IMmpolecca.
Omnpenenenne abCOIOTHBIX
Y OTHOCHUTEIBHBIX
IIOTPELIHOCTEN U3MEPEHUI
(bu3NYECKUX BETUYHH.

3.3

ArperaTHble
COCTOSIHHSI BEIIIECTBA.
®azoBbIe

14

[TapooGpazoBanue u
KoHieHcanus. Mcnapenue n
KUIIEHHE. Y IeJIbHas TeIyioTa
napooOpa3zoBaHusl.
Hacermennsie n
HEHaCBILCHHBIE TIaphbI.
KauecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U JAABJICHUS
HACBIIICHHOTO Iapa

OT TEMIEPaTyphbl, UX
HE3aBUCHUMOCTb OT 00beMa
HACBIIIEHHOTO 1apa.
3aBUCHMOCTb TEMITEPATYPbI
KHUIIEHHS OT JJaBJICHMSI B
KHUJIKOCTH.

HabmtoieHue cBoicTB
HACBILIEHHBIX I1aPOB, MaJIbIX
medopManuii, mpoBeAeHNE
KOCBEHHBIX U3MEPEHHUN
YAEIBHOM TEIIOTHI
IJIaBJICHUS JIbJA,
a0COJIIOTHON BIIaXKHOCTH
BO3/yXa, Kodduimenrta
MTOBEPXHOCTHOTO
HaTsDKeHust, Moy FOnra.

N3yuenne
3aKOHOMEPHOCTEN
VCIIApEHUS U KUTIEHUS
PKUAKOCTEN, B TOM YHCIIE
KUIIEHUS [IPU TTOHM)KEHHOM
TaBJICHUH, HAaTPEBAHUA U
TaBJICHUS
KPUCTAJITINYECKOTO
BElIeCTBA, KaIMJUISIPHBIX

ﬂBHeHHﬁ, CMadYuBaHMs.

https://mob-edu.ru/




HpOBe,Z[CHI/IC OIIBITOB C
MBIJIBHBIMU IIJICHKAMU.

IEpEXOAbI

https://mob-edu.ru/

Utoro no pazneny
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Paznea 4. JIEKTPOAUHAMMUKA

:‘)J'ICKTpI/ISaL[I/IH TCI U €€

HpOBeI[eHI/Ie KOCBCHHBIX

https://mob-edu.ru/

4.1 DJeKTpUYeCcKOoe ToJIe 24 .
[IPOSIBJICHUSI. V3MEpPEHUN 1
DJNIeKTpUYECKHil 3apsia. [[Ba  ONBITOB 1O IPOBEPKE
BUA YJIEKTPHUECKUX 3aPsIIOB. IPEI0KEHHON THIIOTE3bI
[TpoBOIHUKY, TUIICKTPUKU U [IPU U3YYECHUU
MOJIyIPOBOIHUKH. B3aUMOJICHCTBUSA
JJeMEeHTapHbIN 3apsUKEHHBIX Tell, 3apsaa
AIIEKTPUYECKUH 3apsl. 3aKOH KOHJIEHCATOopa,
COXPaHEHMSI MEKTPHUUECKOro [OCIEI0BATEIBHOIO
3apsiza. COEMHEHUS
B3anmoneiicteue 3apsagos.  KOHICHCATOPOB.
Toueunsle 3apsabl. 3aKOH Onpenenenre abCOMIOTHBIX
Kynona. Y OTHOCHUTEIIBHBIX
MOTPELIHOCTEH U3MEPEHUI
(hU3MYECKUX BEJIMYHH.
4.9 ocTosHHLL 24 Cwuua toka. [TocTosiHHBIH TOK. [IpoBeieHNe TPAMBIX https://mob-edu.ru/

3HeKTpI/I“IeCKHI>'I TOK

Y ciioBHS CylIECTBOBAHUSA
MOCTOSIHHOTO 3JIEKTPUYECKOTO
ToKa. MIcTOYHMKM TOKA.
Hanpsokenne U u OJ1C é.

3akoH OMa 1J1s1 ydacTka
LEH. DIEKTPUIECKOE
COINPOTHBIICHUE.
3aBUCUMOCTb COITPOTUBIICHUS
OJIHOPOAHOI'O IPOBOJAHMKA OT
ero JJIMHBI U TIOIAIN

VM3MEPEHUN CUIIBI TOKA U
HAITPSPKCHUA, KOCBCHHBIX
U3MEPEHUN YIEIILHOTO
conpotusnenus, IC u
BHYTPEHHETO
COITPOTUBJICHUA UCTOYHHKA
TOKa, IPOBEJACHUE
HCCIIEIOBAaHNN
3aBUCHMOCTEN (PU3NIECKUX
BCJIMYNH U OIIBITOB I10
MPOBEPKE NMPEIOKEHHOU




MOICPCUYHOTO CCUCHUA.
YI[CJ'IBHOG COIIPOTUBJICHHUE
BCIICCTBA.

ITocaenoBarenpHOE,
NapajyieIbHOE, CMEIIAHHOE
COCIMHEHUE MPOBOIHUKOB.
PacueT pa3BeTBICHHBIX
AIEKTPUYECKUX LIETIEH.
[TpaBuna Kupxroda.

TUIIOTE3bI IPU U3yUCHUN
Heneil MOCTOSIHHOTO TOKa.
Onpenenenre abCOMIOTHBIX
1 OTHOCHUTEJIBHBIX
MOTrPEIIHOCTEN U3MEPEHU I
(U3NYECKUX BETUYMH.

DJIeKTpUIecKas IIpoBeneHne KOCBEHHBIX https://mob-edu.ru/
4.3 Toku B pa3inuuHbIX 6 . .
MIPOBOJIUMOCTD PA3JIMYHBIX  HU3MEPEHUH U UCCIIEIOBAHUM
cpenax .
pea BELIECTB. DJIEKTPOHHAS 3aBUCHUMOCTEMN
IIPOBOAMMOCTD TBEPABIX MEXITy PU3NYECKUMU
METaJIJIOB. 3aBUCUMOCTD BEIIMYMHAMU TIPU U3YUCHUN
COIIPOTUBJICHUA MCTAJIJIOB OT [IPOLIECCOB IIPOTEKAHUSA
TEMIIEPATyPbI. AIEKTPUYECKOTIO TOKA B
CBepXnpoBOAMMOCTb. MeTaiax, 3JIEKTPOJIUTax U
3J‘IeKTpI/ILICCKI/II\/’I TOK B TOJIYIIPOBOJHUKAX.
BAKyyMeC. Onpenenenye abCOMOTHBIX
CBOIICTBA AIIEKTPOHHBIX U OTHOCHTEThHEIX
1y'K0B. [IOTYNPOBOAHUKN. o rpempocteit n3Mepenii
(hU3MYECKUX BEJIMYMH.
Uroro no paznemny 54

Pasen 5. PU3UNUYECKUN MPAKTUKYM

5.1

duznueckuii
MPAKTUKYyM

16

16

CriocoOb1 U3MepeHHs
(bu3NYECKUX BETUYHH C
MCTIOJIb30BAaHUEM aHAJIOTOBBIX
1 I (POBBIX U3MEPUTEITHEHBIX
npubopoB

U KOMITBIOTEPHBIX
TATYNKOBBIX CUCTEM.
AOCONIOTHBIE U

ITpoBeneHne KOCBEHHBIX
U3MEpPEHUH, UCCIENOBAHUMN
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYMH, IPOBEpPKaA
MPEIOKEHHBIX THIIOTE3
(BBIOOD M3 PadoT,
OMHUCAHHBIX B TEMATUYECKUX
azzenax

https://mob-edu.ru/




OTHOCHUTEJIbHbIE
MOTPEIIHOCTH U3MEpPEHU

«YueHn4yecKui

AKCIEPUMEHT,
(pH3UYCCKHX BEINIHH. mabopaTropHbie paboThI,
Orerka rpaHui MPAKTUKY M)
MOIPEIIHOCTEN
Hroro o pazneny 16
PesepBHoe BpeMs 10 https://mob-edu.ru/
OBILIEE KOJIMYECTBO 170 8 16
YACOB I10 ITPOI'PAMME
11 KJIACC
KoaunuecTBo yacoB IIporpammHuoe OcHoBHBbIE BU/IBI DJIEeKTPOHHbIE
HaunmenoBanme coJep:KaHue NeATeJIbHOCTH (uudposbie)
Ne Kontp. [Ipaxr.
o/ PA31€JI0B M TeM Bcero o0yJarommxcsi o0pa3oBaTe/ibHbIE
NporpaMmbl patoTbl padoThI pecypenbl
Pa3nen 1. 9JIEKTPOAUHAMMUKA
BzanMmoneiictBue [IpoBenenne KOCBEHHBIX https://mob-edu.ru/

11 MaruutHoe 1oie

14

MOCTOSIHHBIX MarHuTOB U
MIPOBOTHUKOB C TOKOM.
MaruutHoe nosie. Bektop
MarHUTHON UHAYKITUH.
[IpuHUUMI Cynepno3uiun
MarguTHBIX TTonei. JInanu
MarHUTHON UHAYKIUH.
MarauTHoe I10JIe
MMPOBOJIHUKA C TOKOM
(TIpsSIMOTO TIPOBOJTHUKA,
KaTYIIKH

1 KpyroBoro BUTKa). OmbIT

M3MepeHuil cuiibl AMIiiepa,
IIPOBEJICHUE UCCIIEN0BAHUS
3aBUCUMOCTEN MEXIY
(U3NYEeCKUMHU BETMUMHAMU
1 OTIBITOB I10 MPOBEPKE
MPENTI0KEHHON TMIIOTE3bI
MIpH U3yUYEHUH JIEHCTBUS
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM,
B3aMMOJEICTBUSA
MIPOBOJHHUKA C MATHUTHBIM
MIOJIEM.




Dpcrena.
Cuna Amrepa, ee
HaIpaBJIEHUE U MOJYJIb.

SIBIIeHME DIEKTPOMArHUTHOM

[TpoBeneHue uccienoBaHms

https://mob-edu.ru/

12 | DnexrpoMarHutHas 13 .

T — HHILyKIHH. [ToTok BekTOpa B3aBUCHUMOCTEW (PU3NIECKUX
MarHUTHOM MHIYKIHH. BEJINYUH
O/1C nnaykuuu. 3aKoH U OIIBITOB I10 POBEPKE
JIEKTPOMarHUTHON NPEI0KEHHON THIIOTE3bI
uHaykun Papazes. NpY U3yYCHHUH SBJICHUS
BuxpeBoe JIeKTpruecKkoe  PIEKTPOMAarHUTHOM
nosie. Toku Dyxko. VHyKLUU.
O J1C unaykumu B OrnpeznenieHne UHIYKIUA
MIPOBOJIHUKE, TBMKYIIEMCS B BUXPEBOIO MAarHUTHOI'O
OJTHOPOJHOM MAarHUTHOM  [OJISL.
ToJie. Omnpenenenne abCOMOTHBIX
IIpaBuio Jlenna. U OTHOCUTEIIbHBIX
WunyktuBHOCTh. KaTyika TOrPEIHOCTEN H3MEPEHNU
MHIyKTHBHOCTH B L[CTIA (hU3UYECKUX BEITHMYMH.
[OCTOSHHOTO ToKa. SIBeane OUEHKA TPAHHUII
camonHaykuuu. J1C TIOTPELIHOCTEH.
CaMOMH/TyKITUH. OKCIIEPUMEHTAIILHOE

n3ydeHue npasuia JIeHna.
Uroro no paznemny 27

Pazgen 2. KOJIEBAHUSA 1 BOJIHbBI

2.1

Mexannueckue
KoJie0aHus

10

KonebaTenpHas cucrema.
CBoOOIHBIE KOTEOaHUS.
["apmoHnueckue KoeOaHus.
Kunematnueckoe u
TMHAMHYECKOe

oTHCaHue. JHEPTeTHIECKOE
onucaHue (3aKoH
COXpAHEHUS MEXAHUYECKOMN

ITpoBeneHne KOCBEHHBIX
M3MEPEHUH, UCCIIeJOBAHUS
3aBUCUMOCTEN MEXKIY
(hU3MUECKUMU BETUYMHAMU
Y OTIBITOB T10 TIPOBEPKE
MpeAJI0AKEHHON TUIIOTE3bI

MpU U3y4YEHUH KoleOaHuH
HUTSHOTO ¥ MPYKHHHOTO

https://mob-edu.ru/




sHepruu). BeiBoa
TMHAMHYECKOTO ONUCAHUS
rapMOHHYECKHUX KOJICOaHMI
13 UX SHEPTeTUYECKOTO

1 KHHEMaTH4eCKOTO
OIHCaHUS.

MasiTHUKOB, BBIHYKJICHHBIX
M 3aTyXaoIIIX
MEXaHHYECKUX KOJICOAHUIH.
Omnpenenenne abCOTIOTHBIX
Y OTHOCHUTEIIHHBIX
MOIPEIIHOCTEN U3MEPEHUI
(U3NYECKUX BEITUYHMH.

KonebaTenbHbli KOHTYD.

HpOBeI[eHI/Ie KOCBCHHBIX

https://mob-edu.ru/

2.2 | DJeKTpOMarHUTHBIE 15 .
CB0OOIHBIE M3MEPEHUN U
Kosie0aHus

AJIEKTPOMArHUTHbHIC VICCJIEIOBAHMS

KoseOaHus 3aBUCUMOCTEHN (PU3UIECKUX

B MJI€aIbHOM BEJIMYMH IIPU U3yUYECHUU

K0J1e0aTeIbHOM KOHTYpE.  [PIEKTPOMArHUTHBIX

®opmyna Tomcona. Cesa3p  kosneOaHul U Lenen

aMIUTUTYIBI 3apsiga NEPEMEHHOTr0 TOKa.

KOHJICHCATOpa € aMILTUTY A0M OnipeiesieHne adCOMTIOTHBIX

CHUJIbI TOKA B KOJIEOATENBHOM | orrroaprmamy v o

KOHTYpE. MOTPENIHOCTEN N3MEPEHHI

3aKkoH COXPAHCHUSA SHCPIUn (I)I/I3I/IquKI/IX BEJIUYHNH.

B UJI€aJIbHOM OneHka rpaHuly

Kosie0aTeIbHOM KOHTYpE.  MOTPEIIHOCTEH.

3aryxaromue H3ydeHne ycTponcTBa U

3JIEKTPOMAarHUTHbHIE MPUHIATIA JEUCTBUS

KOJICOaHUS. BI)IHy)KI[eHHBIe Tpch(bopMaTopa_

SJICKTPOMArHUTHBIE JEOAHUA. 467110 JICHIIE
AIIEKTPOMArHUTHOTO

€30HaHCca.
53 MexaHuueckue u 10 MexaHU4eCKHUE BOJIHBI, Ha6monenue obpazosanus | https://mob-edu.ru/

QJICKTPOMArHuTHBIC
BOJIHBI

YCIIOBHS UX
pacIpoCTpaHEHHUs.
[Tonepeunsie

1 IPpOJ0JIbHBIC BOJIHEL.

[epuon, cKOpOCTh

U pacrpoCTpaHEeHUsI
MONEPEYHBIX U
MPOJIOJIbHBIX BOJIH,
OTpaKeHHS U
MpEIOMIICHUS,




pacnpoCTpaHEeHUs U JIIMHA
BOJIHBIL. CBOMCTBA
MEXaHUYECKUX BOJIH:
OTpa)keHue, IpeJIoMIICHHE,
uHTephEpeHIHs U
nudpakmys.

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa.

uHTephEPEeHIINH U
mudpaKIuy MeXaHHYECKHX
BOJIH, aKYCTHUYECKOTO
[pe30oHaHca, CBS3U
IPOMKOCTH 3BYyKa U
BBICOTHI TOHA

C aMIUIATYI0OM U YaCTOTOMU
KoJjeOanuii. M3ydenue
CBOMCTB yJIbTPa3ByKa U €ro
PUMEHEHUS.

[psimonuHeitHOE HaGronenue ontuyeckux https://mob-edu.ru/
24 OnTuka 25 1 o

pacrpoCTpaHEHUE CBETA B SIBJICHUH, TPOBEJCHUE

OJIHOpOJIHOM cpene. JIyu KOCBEHHBIX U3BMEPEHUM,

cBeTa. TOUCUHBIM UCTOYHUK HCCIICIOBAHUS

cBeta. OTpakeHue CBeTa. 3aBUCHMOCTEH (PU3NICCKUX

3aKOHBI OTPAKEHUS CBETA.  BEJIUYUH U OIBITOB TI0

[TocTpoenue n300pakeHHH B POBEPKE MPEIAT0KESHHOM

IJTIOCKOM 3€pKaJie. TUTIOTE3bI MPU U3yUEHUHN

Cdepuueckue 3epkana. SIBJICHUI TPETOMIICHUS
CBETa Ha TPaHUIIE pa3jiena
NBYX Cpell, MPEIOMIICHUS
cBeTa B coOuparoleil u
jpaccenBaroLIEN JIUH3aX,
BOJHOBEIX CBOMCTB CBETA.

Hroro no pazaemy 60

Pasea 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OcuoBel CTO

5

1

['paHuIIBI TPUMEHUMOCTH
KJIAaCCUUECKOM
MexaHuku. [loctynarsl
CIIeLIMAIbHON TEOPHUH
OTHOCUTEIBLHOCTH.

ITpoBeneHne KOCBEHHBIX
U3MEPEHUI

MMITYJIbCa U SHEPTUH
PENSATUBUCTCKUX YACTHIL
(o ¢ororpadusim TpeKoB
3apsDKEHHBIX YacTHUIl B

https://mob-edu.ru/




MarHMTHOM TI0JIE).

Hroro no pazneny

Pazgen 4. KBAHTOBAS ®U3UKA

PaBHOBECHOE TEIIIOBOE

[IpoBeieHNE KOCBEHHBIX

https://mob-edu.ru/

4.1 KOPHYCK}’MPHO‘ 15 u3jydeHue (M3 TyueHue U3MEPEHHIA,
BOJTHOBOH Zyallism aOCOJIIOTHO YEPHOTO TeJa). |HCCIEeIOBAHUS
3akoH cMmenieHus Buna. 3aBUCUMOCTEN MEXTY
I'unoresa Ilnanka o KBaHTax.|pu3HUECKUMU
DOTOHBI. JHEPTUS U BEJIMUMHAMU
MMITYJIBC (POTOHA. MPY U3YYCHUU SBJICHUSA
Dotosdpdexr. Onbitet AL horospdexra.
CroneroBa. 3aKOHBI Onpenenenme
(b(“)Toa(bqleKTa. YPaBHEHHE | 50 s
OHHIITeHHA U1 OTHOCHTEJIBHBIX
(boToodpexra. IOrPEIHOCTEN
M3MEpeHUl PU3NIeCcKrX
BennurH. O1leHKa TPaHHUIl
MTOTPELIHOCTEM.
OMnbITHI 110 UcCieIoBaHUI0  (OTNpeeieHHe ITTUHBI https://mob-edu.ru/
4.2 @wusnka aToma 5
CTPOEHHS aToMa. BOJIHBI JIA3€PHOTO
[1nanerapHas MOJENb aTOMa W3Ty4YCHHUS.
Pezepdopna. Habnronenue
JMUHENYaThIX CIIEKTPOB.
43 ®du3uka aTOMHOTO A/1pa U 5 Hyxnonnas Mmozens sapa [TpoBenenue nu3mepenuii  https://mob-edu.ru/

OJIEMCHTAPHBIX YaCTHIL

['eiizen6epra—liBaneHko.
3apsn sapa. MaccoBoe
yucio sapa. M3orormsl.
PannoaktuBHOCTH. AJb(da-
pacnaza. DJIeKTPOHHBIN 1
TMO3UTPOHHBIN OeTa-pacma.
['amma-usnydeHue.

paanoakTUBHOTO (poHa

C UCIIOJIb30BaHHEM
NO3UMETpPa U
HCCIIeJOBaHHIE TPEKOB
qacTHIl (110 TOTOBBIM
¢dotorpadpusam).




N3ydeHue noriomeHus
OeTa-4acTull ATFOMUHHUEM.

Hroro no pazneny

25

Paszgen 5. DJIEMEHTDBI AC

TPOHOMUU U ACTPODPU3UKU

Jransl pa3BUTUS

Haomroienue 3Be€31HOTO

https://mob-edu.ru/

5.1 DOnementsl actpoHoMum 1| 12
ACTPOHOMUU. Heba HEBOOPY KCHHBIM
acTpoQH3UKH
[IpuknagHoe u rJ1a30M C UCII0JIb30BaHUEM
MUPOBO33PEHUYECKOE KOMIIBFOTEPHBIX
3HAYCHUE ACTPOHOMHUHM. PUJIOKCHUU [JIs
IIppuMeHUMOCTh 3aKOHOB OIIPEACIICHNS TTOJIOKCHHUA
(Gu3KKHY U1 00BACHEHUS HeOeCHBIX OOBEKTOB Ha
OpUPOABI KOCMUYECKUX KOHKPCTHYO Haty-.
00BEKTOB. OCHOBHBIE CO3BE3US
CeBepHOro noxymapus u
SIPKUE 3BE3/bI.
Hroro no pazaemy 12

Pasnen 6. PU3UUYECKHAN ITPAKTUKYM

6.1

Du3nYecKuil IPaKTUKYM

16

16

CriocoObl U3MepeHus
(hU3UIECKUX BEIMYUH C
VCTIOJIb30BaHUEM
AQHAJIOTOBBIX U LIU(PPOBBIX
W3MEPUTENbHBIX PUOOPOB

1 KOMIIBIOTEPHBIX
JATYNKOBBIX CUCTEM.
AOGCOTIOTHBIE U
OTHOCHUTEIIbHBIE
MOIPEIIHOCTH U3MEPEHUI
(U3NYECKUX BETUYMH.

Or1eHKa rpaHuIl

[IOIPELIHOCTEN

[TpoBeneHne KOCBEHHBIX
W3MEPEHHI, HCCIIeI0BaHUN
3aBUCUMOCTEH (hr3NUeCKUX
BEJIMYMH, TPOBEPKA
MPEUI0KEHHBIX THUITOTE3
(BBIOOD M3 paboT,
OTNHCAaHHBIX B
TEMAaTUYECKHX pa3Jiesiax
«YUeHUUECKUI
HKCIICPUMEHT,
nabopaTopHble paboTHI,
MIPAKTUKYM»)

https://mob-edu.ru/




Hroro mo pazneny 16

Pazgen 7. OBOBIIAIOIIEE ITIOBTOPEHUE

CucremaTusanus u Poitb GU3UKH ¥ aCTPOHOMHH BBITIOJIHEHHE YIEOHBIX https://mob-edu.ru/
71 00001menue 15 B SKOHOMHYECKOM, 3aJlaHuH,
| mpeaMeTHOro TEXHOJIOTHYECKOH, JIEMOHCTPHUPYIOLINX
COJICPIKAHMUS U OTTBITA COLIMAJIbHOW U 3TUYECKOM  |0CBOEHHME OCHOBHBIX
JeSATEIBHOCTH, cdepax AeqaTeIbHOCTH MOHITHH, (PU3UUECKUX
IPHOGPETEHHOTO K 4eJI0BEKa, POJib U MECTO BEJIMYMH U 3aKOHOB Kypca
(bU3UKHM U ACTPOHOMHH B ¢u3uku 10—11 kmaccos
H3YHCHHH Kyped COBPEMEHHOM HAyYHOHN
¢usnrn 10 -11 KapTUHE MHpPA, 3HAYCHHE
KJIaccoB OIMCATEILHOM,
CUCTEMAaTU3UPYIOIICH,
OO0BSICHUTEIIEHOM 1
MPOrHOCTUYECKOM (PyHKIMH
(hu3HUeCcKOi TeOpHUH, POITH
¢u3nyeckoil Teopuu B
(dhopMUpoBaHUH
MpeICTaBICHUH O
(u3nuecKoil kKapTuHe MHpa,
MecTO (PU3NUEeCKON KapTHHBI
MUpa B 0011IeM sty
COBPEMEHHBIX ECTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O
IpUpOJIE
Utoro no pazneny 15
https://mob-edu.ru/
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO 170 4 |16

YACOB I10 ITPOI'PAMME




KAJIEHAAPHO-TEMATHYECKOE
IHJIAHUPOBAHMUE 10 KJIACC

KoaunuecTBO 4acos

JJIeKTPOHHBbIE HU(PPOBbIE

Ne oOpa3zoBaTe/ibHbIE Pecypchl
/i Tema ypoxa B KoHnTtposabHubie IIpakTHyeckue
cero
padoThI padoThI
®dusnka — pyHaaMeHTaIbHAs HAyKa O IPUPOAE
1 by Y PHP 1 https://mob-edu.ru/
Hayunblil MeTO IO3HAHUS U METO]IBI
2 Y . 1 https://mob-edu.ru/
uccieoBaHusl (pU3MYECKUX SBICHUN
DKCIEPUMEHT U TEOPUsl B IIpOLECCE https://mob-edu.ru/
3 Mo3HaHMs IpUpo 6. Habmonenne u 1
HKCIEPUMEHT B (hU3UKE
CriocoObl 3MepeHust PU3NIECKUX BETUIUH
4 P P 1 https://mob-edu.ru/
AGCONIOTHAS M OTHOCUTENbHAS TTOTPENTHOCTH https://mob-edu.ru/
) n3MepeHuil GU3NYECKUX BETUUUH 1
MopenupoBanue B ¢pusuke. Poib u mecto https://mob-edu.ru/
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
HAy4YHOM KapTUHBI MHpa,
B IIPaKTHUYECKOH J1eATEIbHOCTH JIFOAeH
Mexannueckoe aukenne. Cucrema oTcuera. https://mob-edu.ru/
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUIKEHUSI. 1
[Ipsamas u
oOpaTHas 3a/1auyu MEXaHUKH
8 Pannyc-BekTop MarepuaabHON TOYKH, 1 https://mob-edu.ru/




€ro MPOEKIUU Ha OCH KOOPIHHAT.
Tpaexropus. [lepememienne. Ckopocts. Mx
MPOEKIIMU Ha OCHU KOOPAMHAT

PaBHOMEpPHOE NPAMOIIMHENHOE JBUKCHUE.
I'paduueckoe onucanue paBHOMEPHOTO
PSMOJIMHENHOTO

JBUKCHUS

https://mob-edu.ru/

10

CnoxxeHue rnepeMenieHui 1 CKOpOCTEN.
Pewenne 3anau

https://mob-edu.ru/

11

HepaBHomepHoe nBrxenne. MrooBeHHast
ckopocTb. Yckopenue. [Ipsmonuneiinoe
JBUYKEHUE C

MIOCTOSIHHBIM YCKOPEHHUEM

https://mob-edu.ru/

12

I'paduueckoe onrcanue MPsIMOIMHEHHOTO
JBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

https://mob-edu.ru/

13

CBoOoaHOe naseHue. Y CKopeHue cBOOOJHOTO
naJeHusl. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOpPEHHUS OT

BPEMEHH U UX rpaduku

https://mob-edu.ru/

14

JIBr>xeHue Tesa, OpOIIEHHOTO MO/ YIIIOM K
TOPU30HTY

https://mob-edu.ru/

15

KpuBonmHueliHOe nBUKEHHE. [[BHKEHME 110
OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb.
IIepnon n wacrora.

IIeHTpOCTPEMUTENBHOE U MTOJIHOE

YCKOpEHUe

https://mob-edu.ru/

16

KonTponbHas pabota no teme

https://mob-edu.ru/




"Kunemartuka"

IlepBbiif 3akoH HproTona. MHepunanbHbie
cuctembl oTcuéra. [[puHIUIT OTHOCUTENBHOCTH

https://mob-edu.ru/

17
lanunes.
HeunepuuanbHbie cCTEMbI OTCUETA
Cuna. PaBHoaeiicTByronas cuiia. Bropoi
18 ACHETBYTON P hittps://mob-edu.ru/
3akoH Herotona. Macca
Bzaumopeiicteue ten. Tperuii 3akoH HeroToHa
19 A P https://mob-edu.ru/
[Tpunnun cynepno3unuu cui. Pemenue 3agau https://mob-edu.ru/
20 Ha IpUMEHEeHHue 3aKkoHoB HproToHa
3aKOH BCEMHMPHOTO TATOTEHHMS. https://mob-edu.ru/
21 DKBUBAJICHTHOCTh 'PaBUTALIMOHHON U UHEPTHOM
MAacChI
Cuia TSDKeCTU M yCKOPEHHE
22 yCKop https://mob-edu.ru/
CcBOOOHOTO Ma/ICHUS
JIBr>xeHHe HeOEeCHBIX Tell U MX UCKYCCTBEHHBIX https://mob-edu.ru/
93 cnyTHUKOB. [lepBas kocMHuuecKkasi CKOPOCTb.
3aKOHBI
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://mob-edu.ru/
Cua tpenus. [Ipuposia 1 BUIBI CUI TPEHHS. https://mob-edu.ru/
25 JIBroKeHre B )KUJIKOCTH U Ta3e ¢
YYIETOM CHJIBI COTTPOTHUBIICHUS CPEJIBI
aByieHue. [ mapocrarnieckoe
26 A P https://mob-edu.ru/
nasnenue. Cuna Apxumena
27 AOGCOIOTHO TBEPAOE TETIO. https://mob-edu.ru/




HOCTyrIaTCJ'IBHOC 1 BpallaTCJIbHOC JIBUXKCHUEC
TBEPAOTO TClIa

MOMEHT CHIIBI OTHOCHTEIBHO OCH BpalliCHUs.

28 https://mob-edu.ru/

[Ineqo cumsl

CIio)KeHne CHJI, TIPUIIOKEHHBIX K TBEPIOMY https://mob-edu.ru/
29 teny. LlenTp TsbkecTu tena. Y cinoBus

paBHOBECHSI TBEPOIO Tea.

Bune! paBHOBecus
30 Pemenue 3agau https://mob-edu.ru/
31 Kontponbnas padota nmo teme "J[uHamuka. https://mob-edu.ru/

Craruka TBep0ro Tena"

NMIyIibC MaTepuaabHON TOUKH, CUCTEMBI https://mob-edu.ru/
32 MaTepHabHBIX TOueK. L{eHTp Macc crucremMbl

MaTepHATbHBIX TOYEK.

Teopema o IBUKEHUU LIEHTPaA Macc

VMITYJTbC CHITBI M H3MEHEHHE UMITYJIbCa Tella. https://mob-edu.ru/
33 3aK0oH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE JIBI)KEHHE

MoMeHT uMItyibca MaTEpPUAILHON TOUKH. https://mob-edu.ru/
34 [IpencraBieHue o COXpaHEHUH MOMEHTa

HMITyJIbca B IEHTPATIbHBIX

TIOJISIX
35 Pemenue 3amau https://mob-edu.ru/

PaboTa CHIbl Ha MAJIOM U Ha KOHEYHOM https://mob-edu.ru/
36 nepemenieHnu. ['paduueckoe npeacrapneHue

pabOTHI CHITHL.

MonIHoOCTh CHIIEI
37 Kunernueckas sHeprus. Teopema 06 https://mob-edu.ru/




H3MEHEHUY KMHETUUECKOM OHEpPIrun
MaTCpHaHBHOﬁ TOYKH

38

[loTeHuManbHBIE U HEMOTEHIUAJIBHBIE CUJIBL.
ITorenumaneHas 3Heprus. Bropas kocMuueckas
CKOPOCTh

https://mob-edu.ru/

39

Tpetbst kocMudeckast ckopocTh. CBA3b pabOThHI
HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS

MEXaHUYECKOM SHEpruu

https://mob-edu.ru/

40

VYrpyrue v Heynpyrue CTOJIKHOBEHUSI.
VYpaBHenue bepHyium 115 uaeanbHON
KHUJIKOCTH

https://mob-edu.ru/

41

Kontponbnas pabora nmo reme "3akoHbI
COXpaHEHUsl B MEXaHUKe"

https://mob-edu.ru/

42

Pa3Butue npencraBieHui o Npupoe TEIIOTHI.
Ocnosable nonoxeHns MKT.
Huddyzus. bpoyHoBCcKOe IBIKEHHE

https://mob-edu.ru/

43

Crtpoenue ra3000pa3HbIX, JKUAKUX U
TBEPJIbIX TeJI. XapaKTep ABMKEHUS U
BSaHMOHeﬁCTBHﬂ JaCTHUIL B€UIeCTBa

https://mob-edu.ru/

44

Macca u pazmepbl MOJIEKYJT (ATOMOB).
KomngectBo Bemecta. [locTosiHHAs
ABoraapo

https://mob-edu.ru/

45

Temneparypa. TeroBoe paBHoBecue. [Ikana
Lenbcus

https://mob-edu.ru/

46

Pemenue 3agau

https://mob-edu.ru/

47

Wneanpupiii ras. I'a30BbIe 3aKOHEI

https://mob-edu.ru/




VYpaBaenue MeneneeBa-Knaneiipona.

48 https://mob-edu.ru/
Pemrenue 3anau
AOcoiroTHas TeMrieparypa. 3akoH [lanbproHa

49 patyp A https://mob-edu.ru/
M3onporiecchl B naeaabHOM ra3e ¢ HOCTOSTHHBIM

50 pott A https://mob-edu.ru/
KOJIMYECTBOM BEIIECTBA
I"'paduueckoe npecTaBIcHIE https://mob-edu.ru/

o1 M30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa

52 OcnoBHoe ypaBHeHne MKT https://mob-edu.ru/

53 Pemenue 3agau https://mob-edu.ru/
Cas13b a0COIIOTHON TEMIIEPATYPBI https://mob-edu.ru/
TEPMOJAMHAMUYCCKON CUCTEMBI CO CPEIHEH

54 KHMHETUYECKOM SHEPTUeil MoCTynaTeabHOro
TETUTOBOTO JIBHXKCHHS
€€ gacTHuil
O060061IeHre U cucTeMaTH3alus 3HAaHHUH 110

55 https://mob-edu.ru/
teme "OcHoBbel MKT" P
Kontponbras padora no reme "OcHoBelt MKT"

56 P P https://mob-edu.ru/
TepmoauHaMHuueckas cucreMa. 3ajaHue https://mob-edu.ru/
BHEIIHUX ycyioBud uis T/ cucremsl.

57 Brenrane u BHyTpeHHUE TTapaMeTPHI.
[TapameTpsl T/l cucTembl Kak cpeiHAE 3HAYEHUS
BEJIMYMH, OIMCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMoguHaMUKH.

58 Y pMOA https://mob-edu.ru/

Camonpoun3zBombHas penakcanus T /1




CHUCTEMBI K TCIIJIOBOMY PaBHOBCCHUIO

59

Moaens uneajapLHOro raza B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH ITOM
MOJIEIHN

https://mob-edu.ru/

60

VYpasuenue Menaeneesa-Knaneiipona u
BBIpa)XEHUE ISl BHYTPECHHEN SHEPTUU

https://mob-edu.ru/

61

BeIpaxxeHue [uist BHyTpEHHEN SHEPTUH
OJIHOATOMHOT0 HJICAJIBHOIO Ta3a.
KBa3ucratnueckne 1 HeCTaTUYECKHE
IIPOLIECCHI

https://mob-edu.ru/

62

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Boruncnenue pabotsl no rpaduky npoiecca
HapV-

quarpamme

https://mob-edu.ru/

63

Temnnonepenaya Kkak crnocod N3MEHEHHS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

https://mob-edu.ru/

64

KOHBGKHI/IH, TCIJIOIIPOBOAHOCTD,
H3JIIYUCHUC

https://mob-edu.ru/

65

KomngectBo Temiorsl. TenmoéMKOCTh Teia.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH
BEILIECTBA. Y IebHAas TEIJI0Ta CrOPaHUs
TOILJINBA

https://mob-edu.ru/

66

Pacué€r kosmmuecTBa TEIIOTHI pH
Terionepenaye

https://mob-edu.ru/

67

[Tonsarue 06 aguabatHoMm npotiecce. IlepBbrii
3aKOH TEPMOJUHAMUKHI

https://mob-edu.ru/

68

KonuuecTBo TemnoTs! u paboTa Kak

https://mob-edu.ru/




Mepbl U3MEHEHUS BHYTpeHHEeH sHepruun T/]
CUCTEMBbI

BTopoii 3aKk0H TepMOJIUHAMUKH JJ15
PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB.

https://mob-edu.ru/

69
HeoOpaTuMoCTh IPUPOIHBIX TIPOIECCOB
20 [TpuHIMIIBI 1EHCTBUS TEIUIOBBIX MAILIKH. https://mob-edu.ru/
KIIJ
71 Makcumansnoe 3Hauenue KII/I. [uxi Kapao https://mob-edu.ru/
72 Pewenue 3anau https://mob-edu.ru/
DKOJIOrMYECKHE ACTIEKTHI UCII0Ib30BaHMs https://mob-edu.ru/
73 TEIUIOBBIX JIBUTaTeneil. TennoBoe 3arps3HeHne
OKpYKaromieu
cpenbl
74 Pemenue 3amau https://mob-edu.ru/
O600611eHNe U CUCTEMATU3allHs 3HAHUI 110 https://mob-edu.ru/
75 teMe "Tepmoaunamuka. TennoBsle MaIuHb"
76 'I'<0HTpOJ'ILHa}I paboTa 1o Teme ) https://mob-edu.ru/
Tepmoauaamuka. TerioBbIe MaITHHBI
ITapooGpa3zoBaHne 1 KOHAeHcays. VMicrapenne https://mob-edu.ru/
77 Y KUTIeHHE. Y AeNbHas TeIioTa
nmapooOpa3oBaHus
HachblllieHHble ¥ HEHACBHIIEHHBIE  MapBbl. https://mob-edu.ru/
78 KadecTBeHHast 3aBUCHMOCTH IUIOTHOCTH |

AABJICHUSA HACBIIICHHOI'O Iapa OT
TEMIICPATYPhbI, UX HE3ABUCUMOCTL OT




00bEMa HACBILLIEHHOT'O Napa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT
JABJICHUS B )KUJIKOCTU

BnaxxnocTs Bo3ayxa. AGcostoTHas U

79 https://mob-edu.ru/

OTHOCHUTEJIbHAS BIIAYKHOCTD
80 Pemenwue 3amau https://mob-edu.ru/

Teépnoe Teno. Kpucrammueckue u https://mob-edu.ru/
81 amopQHble Tena. AHU30TPONUS CBOICTB

KPHCTAJUIOB

[InaBneHne W KPHUCTAIUIM3ALUSL https://mob-edu.ru/
82 YaenebHas ~ TEIUIOTAa  TUIABIICHUS.

Cybnumanus

Jedopmanmu TBEPIOTO Tea. https://mob-edu.ru/
83 Pactspxenue u cxatue. Capur. Moy FOHra.

[Ipenen ynpyrux nedopmariuii

TennoBoe paciupeHne KUIAKOCTEH U TBEPABIX https://mob-edu.ru/
84 TeJ. AHTapMOHU3M TEIUIOBBIX KOJeOaHuH

YaCTHI] BeIIeCTBA
85 [IpeoOpazoBanue sHEPTUU B (PA30BBIX MEpexoiax https://mob-edu.ru/
86 YpaBHEHHE TETIOBOTO OanaHca https://mob-edu.ru/
87 Pemienue 3agau https://mob-edu.ru/

[ToBepxHOCTHOE HaTsKeHUE. Kanusuispabie https://mob-edu.ru/
88 siBrieHUsI. JaBiieHue o1 HCKPUBJICHHOU

MIOBEPXHOCTHIO

xuakoctu. Gopmyiia Jlamnnaca
89 O0001IeHEe U cUCTEMATHU3AIA 3HAHNUI 110 https://mob-edu.ru/

TeMme "ArperaTHble COCTOSHUS




BemiecTBa. MazoBbie nepexoap”

90

KonrponsHas pabora no teme
"ArperatHble cocTosaHus BeniecTBa. Da3zoBbie
nepexoipl"

https://mob-edu.ru/

91

OnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUUYECKUX 3apsa0B. [IpoBogHMKH,
JHMAJIEKTPUKU U TIOTYTTPOBOTHUKH

https://mob-edu.ru/

92

DneMeHTapHBIN JEKTPUUECKUN 3apsil. 3aKOH
COXpaHEHHUS IEKTPUUECKOTO 3apsa

https://mob-edu.ru/

93

B3anmopericteue 3apsaaoB. Toueunsie 3apsbl.
3akoH Kynona

https://mob-edu.ru/

94

Pemenue 3agau

https://mob-edu.ru/

95

Dnekrpuueckoe nojue. Ero aeiictBue Ha
BJIEKTPUYECKUE 3aPSIbl

https://mob-edu.ru/

96

Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[TpoOuebIit 3apsa. JIuauu HaNPsSH>KEHHOCTH
IIEKTPUYECKOTO TOJIS.

OaHOPOIHOE AIIEKTPUUECKOE TI0NIE

https://mob-edu.ru/

97

IloTeHMaIbHOCTE SJICKTPOCTATUYICCKOI'O ITOJIA.
Pa3HOCTh mOTEHIIMATIOB U HAaIIps’KCHUC

https://mob-edu.ru/

98

IloTenumnanbHast SHEPTrHsd 3apdia B
QJICKTPOCTATUYCCKOM II0JIC. HOTGHHI/IZU'[
QJICKTPOCTATUYCCKOT'O MOJIA

https://mob-edu.ru/

99

CBs3b HaHpH)KéHHOCTI/I IOJIAI 1 Pa3HOCTH
IOTCHIHUAJIOB JJIA

https://mob-edu.ru/




SJICKTPOCTATUYCCKOI'O ITOJIA

[IpuHnun cynepnosuuuu

100 . https://mob-edu.ru/
ANEKTPUUYECKUX TOJICH
101 Pemenue 3amau https://mob-edu.ru/
[Tone Toueunoro 3apsna. [lose paBHOMEPHO
102 . PAA P P https://mob-edu.ru/
3apspKEHHOMU chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY https://mob-edu.ru/
103 mapa. [lone paBHOMEpHO
3apsKeHHON OECKOHEYHOM MI0CKOCTH
[IpoBOAHHKY B 3JIEKTPOCTATHUECKOM TOJI€.
104 POBOA P https://mob-edu.ru/
VYcnoBue paBHOBECHS 3apsAI0B
MAJICKTPUKH U TIOTYTIPOBOTHUKH B
105 A P YHPOBOA https://mob-edu.ru/
ANEKTPOCTATUYECKOM I10JIe
Konencarop. DIeKTpoEMKOCTh https://mob-edu.ru/
106 KOHJICHCATOPa. DIIEKTPOEMKOCTh
MJIOCKOTO KOHAEHCAaTopa
[TapannensHOE coequHEHUE
107 P A https://mob-edu.ru/
KOHJICHCAaTOPOB
[TocnenoBarenbHOE COEAUHEHNE
108 A A https://mob-edu.ru/
KOHJICHCAaTOPOB
109 OHeprus 3apsHKEHHOT0 KOHJIEHcaTopa https://mob-edu.ru/
110 Pemenue 3amau https://mob-edu.ru/
BIDKEHUE 3apsSHKCHHON YaCTHIIBI B OJTHOPOJTHOM
111 A P i AHOPOA https://mob-edu.ru/
ANEKTPUYECKOM TIOJIE
112 Pemenue 3amau https://mob-edu.ru/
O060061IeHre U cucTeMaTH3allus 3HAaHHH 110
113 - i https://mob-edu.ru/

Teme "DnekTpuueckoe mose"




KontposbHas pabora 1o reme "IJIeKTpudecKoe

114 \ https://mob-edu.ru/
oJjie
Cuta Toka. [TocTOSTHHBIH TOK. Y CI10BHS https://mob-edu.ru/

115 CYILIECTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa

116 Ucrounuku Toka. Hanpspkenne u 9/1C https://mob-edu.ru/
3akoH Oma Jij1s yyacTKa IIEIIH.

117 ALY . https://mob-edu.ru/
DIEKTPUYECKOE CONTPOTUBIICHHE
3aBUCUMOCTD COITPOTUBIICHUS OJTHOPOIHOTO https://mob-edu.ru/

118 MIPOBOHKKA OT €TO JIUTMHBI ¥ TLTOIIAIH
MTONIEPEYHOTO CEUCHHUS
VY nenbHOE CONPOTHUBIICHUE BellecTBa. Perienue

119 A P t https://mob-edu.ru/
3aJa4
IlocnegoBarensHOE, MapamieILHOE, CMEIIAHHOE

120 A P https://mob-edu.ru/
COeIMHEHHE IPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX IIETICH.

121 P p . https://mob-edu.ru/
ITpaBuna Kupxroga

122 Pemenue 3amau https://mob-edu.ru/
PaboTa snexTpryeckoro Toka. 3akoH Koy —

123 P Joxoy https://mob-edu.ru/
Jlenma

124 Pemrenue 3amau https://mob-edu.ru/
MOMHOCTB 2IEKTPUYECKOr0 TOKA. TeruioBast https://mob-edu.ru/

125 MOIIIHOCTb, BBIJIEJIIEMast Ha PE3UCTOpE

126 Pemrenue 3amau https://mob-edu.ru/
OJ1C 1 BHYTpEHHEE COIIPOTUBIECHUE NCTOYHHKA

127 A yip P https://mob-edu.ru/

TOKa




3akon Oma 151 TOJTHOM (3aMKHYTOH )

128 . 1 https://mob-edu.ru/
JIEKTPUUYECKON 1enn
129 Pemtenue 3amau 1 https://mob-edu.ru/
130 MOoUTHOCTh HCTOYHUKA TOKA 1 https://mob-edu.ru/
131 KopoTtkoe 3ambikanue 1 https://mob-edu.ru/
132 Konzaencarop B 11enu OCTOSHHOTO TOKa 1 https://mob-edu.ru/
133 Pemenue 3amau 1 https://mob-edu.ru/
134 f;:;i‘;ﬁzﬂ;; ngTeMe HocTosHHEf 1 https://mob-edu.ru/
135 Pemenne 3a;1atj 1o T'?Me "TlocTosiHHBIH 1 https://mob-edu.ru/
JIEKTPUUYECKHUI TOK
136 f;iiiii;?g;; 22;?1\46 Hoctosbi 1 https://mob-edu.ru/
OO6oOuieHne M cucTeMaTu3alus 3HaHUU 110 https://mob-edu.ru/
137 teMe "[locTosHHBII 3neKTpuYecKuii ToK" 1
138 KonTponbHas 13360T"a 1o Teme "IlocTosHHBIH 1 https://mob-edu.ru/
AIIEKTPHUYECKHUH TOK
DiieKTprUYecKast POBOJANMOCTD Pa3IMYHBIX https://mob-edu.ru/
139 BELIECTB. DIEKTPUUECKUN TOK B METaJUIAX. 1
CBepX1mpoBOIMMOCTh
DIEKTPUYECKHUI TOK B paCcTBOPAx https://mob-edu.ru/
140 pacriaBax 3JIeKTpoJuToB. 3akoHbl Dapanes A 1
AJIEKTPOJIH3a
141 OnexTpuueckuil Tok B razax. [Inasma 1 https://mob-edu.ru/
142 DnexTpuuecKuil TOK B BakyyMme. BakyymHbie 1 https://mob-edu.ru/

npubopsI




143

DNEeKTPUUECKUN TOK B MOTYTIPOBOAHUKAX

https://mob-edu.ru/

144

[TonynpoBoAHUKOBBIE TPUOOPHI

https://mob-edu.ru/

145

duznyeckuil npakTukyM 1o teme "M3mepenue
CUJIBI TOKA U HAIPSIKEHUS B LIEMHU
MIOCTOSIHHOTO TOKA IPH MOMOIIY aHAJIOTOBBIX
1 UG POBBIX U3MEPUTENBHBIX TPUOOPOB" UITU
"3HaKOMCTBO ¢ U(PPOBOI Taboparopueii mo
¢dusuke. [Ipumeps! u3mepenus Gpusndeckux
BEJIMYUH TIPU

TTOMOIIIM KOMITBIOTEPHBIX TATYMKOB"

https://mob-edu.ru/

146

®uznueckuil NpakTUKyM 1o reme "M3yuenue
HEPABHOMEPHOI'O JIBUYKEHUS C LIETIbIO
ONPEACIICHUSI MTHOBEHHOMN

ckopocTH"

https://mob-edu.ru/

147

®duznyeckuil npaktukyM no teme "M3mepenue
YCKOPEHUS TIPH MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIB>KEHHH 110 HAKJIIOHHOM
miockoctH" uin "HMcciaenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBYDKEHUN"

https://mob-edu.ru/

148

®uznyeckuil NpakTUKyM 1o reme "M3mepenue
YCKOPEHUSI CBOOOHOTO MaIeHUsT" WK
"N3ydeHne NBUKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

https://mob-edu.ru/

149

®uznueckuil MpakTUKyMm 1o teme "M3ydenue
JBUKEHUs TeJa 110

https://mob-edu.ru/




OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJTYJIIO
ckopocTtbio" mwi "HMccenoBanre 3aBUCUMOCTH
nepro/ia 00palieHuss KOHNYeCKOTO MasiTHUKA OT
ero

napameTpoB"

150

®dusznyeckuil mpakTuKyM 1o teme "M3mepenne
PaBHOJICHCTBYIOIICH CHUJIBI IPU JBUKECHUU
OpycKa 1Mo HAKJIOHHOH IIOCKOCTH" WITH
"[IpoBepka runoTes3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HAaKJIOHHOM
IJIOCKOCTH Ha

3aJlaHHOE PACCTOSTHUE OT €r0 Macchl'

https://mob-edu.ru/

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIMX B IPYKUHE U PE3UHOBOM
obpasue, oT ux aepopmaruu” unn "M3yuenue
JBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUi

65oK"

https://mob-edu.ru/

152

dusnyeckuil npakTukyM 1o teme "M3mepenue
ko3 (purmenTa TpeHus Mo BETUINHE YTIIOBOTO
koa¢dunmenta 3asucumoctu Frp(N)" nmmn
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
kodpunmenToM Tpenus" uiu "Mzyuenue
JBUKEHMSI TPy3a Ha Baly C

TpeHueMm"

https://mob-edu.ru/




153

DU3NYECKUN TPAKTUKYM I10 TEME
"NccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
nin "KoHCTpyrpoBaHUE KPOHIITEWHOB U
pacuér cun ynpyroctu" wiu "H3ydenune
YCTOMUMBOCTU TBEPAOIO TENA, UMEIOLIETO
IUIOIIAb

ornopsI"

https://mob-edu.ru/

154

du3nuecKuil MPakTUKYM 110 TEMe
"M3MepeHune UMITyJibca Tejna o TOPMO3HOMY
nytu" win "M3Mepenue cuibl TATH, CKOPOCTU
MOJIEJIN 3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
arun" win "CpaBHEHUE U3MEHEHMSI UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"NccnenoBanue coxpaHeHUs! UMITyJIbca IIPU
ynpyrom B3aumozeictsun" win "M3mepenue
KMHETUYECKOW SHEPruu Tella 1o

TOPMO3HOMY MyTH"

https://mob-edu.ru/

155

dusnyeckuil npakTukyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO IIporecca (PEKOMEHI0BaHO
UCTOJb30BaHue U(POBOi TabopaTopun)" wiu
"M3yueHne n30X0opHOro mpoiiecca’ Wi
"U3ydenne n3o6apHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"

https://mob-edu.ru/

156

dusnyeckuil npakTukyM 1o teme "M3mepenue
yAENIbHOU TeTI0EMKOCTH "

https://mob-edu.ru/




unu "HccnenoBanue mpoiecca OCThIBAHUS
BemiecTBa" unu "MccnenoBanue aguadaTHOrO
nporiecca" uinu "M3ydeHne B3auMOCBs3U
SHEPTUH MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS
u

TEMIEPATypPbl KUIIEHUS )KUAKOCTENH"

157

duznyeckuil npakTukyM no teme "N3yuenue
3aKOHOMEPHOCTEH UCIIapeHUsl KUIKOCTEH"
iy "M3MepeHue yJ1eabHOM TemIoThI
naBiaeHus Japaa" nim "V3ydyeHue cBOMCTB
HaChILEHHBIX MapoB" win "U3mepeHue
a0COIOTHOM BIIAKHOCTH BO3/TyXa M OLIEHKA
Macchl apoB B nnomenieHun". Msmepenue
KO3 PHUIHEHTA TOBEPXHOCTHOTO

HATSKEHUS

https://mob-edu.ru/

158

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"Habmroienue npeBparieHust SJHEpruu
3apsHKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
u3nydeHus ceeroauona” unum "Msyuenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
KoHJeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEILHOM COEITUHEHUHT
KOH/IEHCaTOpoB"

https://mob-edu.ru/

159

@u3NYECKU MPAKTUKYM I10 TEME

https://mob-edu.ru/




"UccaenqoBanue CMEIIAaHHOTO COEIUHEHUS
pesuctopoB" unu "M3amMepenue yaenbHoro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"WccnenoBanue 3aBUCUMOCTHU CHIIBI TOKA OT
HaIpsDKEHUS JUTs JIaMIThl HAaKJIMBaHUS "

160

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue snexrponusa" umm "Usmepenue
3apsijia OJHOBAJICHTHOTO HOHA" WK
"UccnenoBanue 3aBUCUMOCTH COIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATyphl" WK
"CHsiTHE BOJBT-aMIIEPHON

XapaKTepUCTUKU uoa"

https://mob-edu.ru/

161

PesepBHEIit ypok. O6001meHNe 1
cucreMarusaius 3Hauui no reMe "Kunemaruka"

https://mob-edu.ru/

162

PesepubIil ypok. O6001eHIE 1
CUCTEeMAaTH3aIHsI 3HAHUH 110 TEME
" [lmaamMuka"

https://mob-edu.ru/

163

PesepBHbIit ypok. O6001IeHNE U
cucTeMaTtu3aius 3HaHu# o reme "Craruka
TBEepaoro Tena"

https://mob-edu.ru/

164

PeseprubIil ypok. O600meHIE 1
cucTeMaTH3allisg 3HaHui o TeMe ""3aK0oHEbI
COXpaHEHUs B MeXaHUKe"

https://mob-edu.ru/

165

PeseprubIil ypok. O600mmeHue 1
cucreMarusaius 3Haguii mo teMe "OCHOBBI
MOJIEKYJISIPHOKMHETHYECKOM

https://mob-edu.ru/




Teopun"

166

PesepBHeIit ypok. O6001IeHNE 1
CHCTEMATH3alMs 3HAHWUH 10 TeMe
"Tepmoaunamuka. TernoBbie MaIMHBI"

https://mob-edu.ru/

167

PesepBHelil ypok. O600mIeHHE 1
cUCTEeMaTu3alys 3HaHUH 1o TeMe "ArperaTHbie
COCTOSIHUS BELIECTBA.

®da3oBbIe nepexo bl

https://mob-edu.ru/

168

PesepBHeIil ypok. O600ICHHE 1
crCcTeMaTH3allus 3HAaHUH 110 TeMe
"DnexTpuueckoe moie"

https://mob-edu.ru/

169

PesepBHEIit ypok. O6001meHNe 1
cucreMarusanus 3Haguii mo teMe "[locToIHHEBIN
ANEKTpUYEeCKUi TOK"

https://mob-edu.ru/

170

PesepBubIiil ypok. O60011eHIE 1
cucremMaru3anus 3HaHui o reme "Toku B
pa3Iu4YHbIX cpenax”

https://mob-edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBBHIE

Ne o0pa3oBaTe/bHbIE pecypchl
Tema ypoka KouTtpoJbHbie IIpakTHueckune
n/n Bceero
padoTbI padoTbI
B3aumopeiicTBue TOCTOSSHHBIX MarHUTOB U https://mob-edu.ru/
1 IIPOBOJTHUKOB C TOKOM. 1
MarnuTHoe nojie. 'unore3a Amrepa
BexTop maruutHOM nnaykuuu. [Tpunnumn https://mob-edu.ru/
2 CYINEPHO3UIIMY MarHUTHBIX 1ojel. JInunun 1
MarHMTHON MHIYKIIHU
MarauTHOE 110J1€ IPOBOJHUKA C TOKOM.
3 POBOA 1 https://mob-edu.ru/
OnbIT OpcTena
Cuita AMmnepa, e€ HarpaBJIEHHE U MOYJIb
4 p P w 1 https://mob-edu.ru/
5 Pemrenue 3amau 1 https://mob-edu.ru/
[IpumeHeHue 3akoHa Amriepa.
6 P p 1 https://mob-edu.ru/
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, eé HalpaBIeHAE U MOYJTb. https://mob-edu.ru/
7 JIBro>keHue 3apsiKEHHOW YacTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM
ToJie
8 Pemienue 3agau https://mob-edu.ru/
9 PaGora cunbl Jlopenia https://mob-edu.ru/
10 Pemienue 3agau https://mob-edu.ru/
MarsuTHOE 10JIE€ B BEIIECTBE.
11 R 1 https://mob-edu.ru/

deppoMarHeTuky, napa- u




JUaMarHeTUuKu

OCHOBHBIE CBOMCTBA

https://mob-edu.ru/

12 dbeppomarnetukoB. [IpumeneHue
(heppoMarHeTHKOB
13 Pemtenue 3aga4 mo reme "MaraurtHoe 1oJie" https://mob-edu.ru/
1 Pemtenue 3aga4 mo reme "MaraurtHoe 1oJie" https://mob-edu.ru/
SIBJieHKeE 3JEKTPOMATHUTHON UHIYKIHMH. https://mob-edu.ru/
15 [ToTok BEKTOpa MAarHUTHOW MHIYKIIMH
16 O/JC unnykuuun https://mob-edu.ru/
17 3aKoH 3JIeKTPOMarHUTHON HHAYKIMKU Papazes https://mob-edu.ru/
B .T (0))
18 UXpeBoe deKTpuaeckoe mose. Toku dyko https://mob-edu.ru/
O/1C MHIYKIUY B IBHXKYIIIUXCSI TIPOBOTHUKAX
19 https://mob-edu.ru/
20 Pemenue 3amau https://mob-edu.ru/
21 [TpaBumno Jlenna https://mob-edu.ru/
WuayktusHOCTh. Karymka https://mob-edu.ru/
22 WHyKTHUBHOCTH B IIETIHA TIOCTOSTHHOTO TOKA
93 SABnenne camonnaykuuu. JC camonHayKIUN https://mob-edu.ru/
24 DHeprus MarHUTHOTO TIOJISl KATYIITKU C TOKOM. https://mob-edu.ru/

3J'ICKTpOMaFHI/ITHOe IIOJIC




25

Pemrenue 3amau

https://mob-edu.ru/

26

O00011eHrEe U cUCcTEMaTU3aLMs 3HAHUM 10
Teme "DeKTpoaruHaMuKa"

https://mob-edu.ru/

27

KonTtpomnbHas paboTa 1o Teme
"DnekTpoauHamuka”

https://mob-edu.ru/

28

Komnebarensuas cucrema. CBOOOIHEIE
koseOaHus. 'apmoHnyeckue
KoJie0aHus

https://mob-edu.ru/

29

Kunemarnueckoe U ITMHAMHUYECKOE OITMCAHNE
KoJ1e0aTeIbHBIX I[BI/I)KGHI/Iﬁ

https://mob-edu.ru/

30

9HepFeTI/I‘leCKOC onucanue. BeiBo
JAUHAMHWYCCKOI'0 OIMMCAaHUsS TapMOHHUYCCKHUX
KosebaHuii U3 ux QHCPICTHYCCKOI'0 1
KHHEMAaTH4YCCKOI'O

OIIMCaHuA

https://mob-edu.ru/

31

Ammuutya u ¢asza konedaHui

https://mob-edu.ru/

32

[lepuon u yacrota konedanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUI
MareMaTudeckoro MastHuka. [lepuon
CBOOOIHBIX

KoJe0aHui MPY>KUHHOTO MasTHUKA

https://mob-edu.ru/

33

3aryxatomue Kojiebanus. BeiHyX1eHHbBIS
kosebauns. Pesonanc

https://mob-edu.ru/

34

ABTOKOJIE€0aHUSA

https://mob-edu.ru/

35

Pemenue 3agau

https://mob-edu.ru/

36

VYpok-koupepenius "MexaHu4ecKue
KoJe0aHus B My3bIKaJTbHBIX HHCTPYMEHTaX"

https://mob-edu.ru/




37

O06001IeHEe 1 cuCTEMATU3aIIUA

https://mob-edu.ru/

3HAHUHU 110 TeMe "Mexanndeckue Konebanus"

BHGKTPOMaFHI/ITHBIC KoJIe0aHusI.

38 . https://mob-edu.ru/
KonebartenbHbli KOHTYD
dopmyna Tomcona. CBA3b aMILTUTYIbI 3apsa https://mob-edu.ru/
39 KOH/IEHCATOpa C aMIUIUTYJ0U
CHJIBI TOKa B KOJIEOATEIbHOM KOHTYpE
3aKOH COXpaHEHHUsI PHEPTUHU B HICATHHOM
40 P P A https://mob-edu.ru/
KoJe0aTeTbHOM KOHTYpe
3aTyXarolue MEeKTPOMarHuTHbIe https://mob-edu.ru/
41 KoseOaHus. BeiHyX1eHHbIE
ANEKTPOMArHUTHBIE KOJeOaHus
I[TepemennsIii TOk. Pe3ucrop n https://mob-edu.ru/
42 KOH/IEHCATOP B LIETIH IEPEMEHHOT0 TOKa
Karymika nHAyKTHBHOCTH B LIETH
43 Y v B hittps://mob-edu.ru/
NEPEMEHHOT0 TOKa
3akoH Oma Ju1sl SIeKTPUYECKOM LeTH
44 g P H https://mob-edu.ru/
MIEPEMEHHOTO TOKa
MoIHOCTb NEPEMEHHOIO TOKA. AMIIIIUTYJHOE https://mob-edu.ru/
45 1 JICHCTBYIOIIEE 3HAYCHNUE CHITBI TOKA U
HaMPsHKEHUS
46 Pe3oHaHC B 3JIeKTpHUYECKOH 1IeTTH https://mob-edu.ru/
47 Pemenue 3amau https://mob-edu.ru/
U neansHbIi TpanchopmaTop. https://mob-edu.ru/
48 [TpouzBoacTBO, Mepenaya u

noTpebIieHne 3IEKTPUIECKON SHEPTUN




49

DKOJIOTHYECKHE PHUCKH ITpU

https://mob-edu.ru/

MIPOU3BOJICTBE JIeKTposHepruu. KympTypa
MCIOJIb30BaHUS JIEKTPOIHEPTUU B

IIOBCEIHEBHOU

KHU3HU
50 Pemtenue 3amau https://mob-edu.ru/
o1 Pemrenue 3anau https://mob-edu.ru/

OO60011IeHNE U CUCTEMATU3ALUS https://mob-edu.ru/
52 3HAHUU 110 TeMe "DIEeKTPOMarHUTHbIE

Konebanus"
53 X;’;T;Zii?::o?;m' XapaKTepHCTHIH https://mob-edu.ru/
54 CaolicTBa MEXaHUYECKUX BOJIH https://mob-edu.ru/
55 3ByK. XapaKTEePUCTHKHU 3ByKa https://mob-edu.ru/
56 Wudpa3Byk u YJ'IBTpa3ByK.v]_Hy'MOBOG https://mob-edu.ru/

3arps3HEHUE OKpYXkKaroleil cpeibl
57 Pemenue 3amau https://mob-edu.ru/
58 ?;i?:xaiﬁi?;f;o?; o e https://mob-edu.ru/
59 ?;ii;‘l’; A Croficrea hitps://mob-edu.ru/

[Ikana 5IeKTPOMarHUTHBIX BOJIH. https://mob-edu.ru/
60 [TpuMeHeHne AIeKTPOMArHUTHBIX BOJTH

B TEXHUKE U OBITY

TIpUHIMIIBI PATHOCBS3U 1 https://mob-edu.ru/
61 TeneBuaeHus. Pannonokanusi.

DNeKTPOMarHuTHOE 3arps3HEHNE
OKpYKarolleu cpeibl




62

KonTponbHas pabota no teme

https://mob-edu.ru/

"Kosnebanus v BOJIHBL"

63

Caert. 3aK0OH IPSIMOJIMHEWHOTO
pacIpocTpaHEeHUs CBETa

https://mob-edu.ru/

64

Pemenue 3a7a4 Ha mpuMEHEHNE 3aKOHA
MPSIMOJIMHEIHOTO PacIpOCTPaHEHHUS
cBETa

https://mob-edu.ru/

65

Otpaxenue cseta. [liockoe 3epkasio.
Cdepuueckoe 3epkano

https://mob-edu.ru/

66

[Ipenominenue cBeta. AGCOMIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTes b MPEIIOMIICHUSI.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblit
yroi

MIOJIHOTO BHYTPEHHETO OTPAXKCHUS

https://mob-edu.ru/

67

Pemenne 3aaa4 Ha IPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPECIIOMIICHUSA CBCTA

https://mob-edu.ru/

68

Xonx nyuden B mpusme. Jlucnepcus cBera.
CrnoxHbIii cocTaB 0eoro cBera.
IiBer

https://mob-edu.ru/

69

JIuH3EL. CDOKYCHOG PacCTOAHNUEC U ONITHYICCKAA
CcuJia JTUH3bI

https://mob-edu.ru/

70

[TocTpoenne n300pa>keHUI B IMH3AX U UX
cucTeMax. Y BEJIMUECHUE JTUH3bI

https://mob-edu.ru/

71

Pemenue 3agau Ha mocTpoeHue
M300paXeHU, MTOTYYaeMbIX C IOMOIIBIO
JIUH3

https://mob-edu.ru/

72

I'ma3 kak onrtuyeckas cucrema

https://mob-edu.ru/




73

Pemenue 3anau. [Ipenenst

https://mob-edu.ru/

IIPUMEHUMOCTHU FCOMGTpPI‘IGCKOﬁ
OIITUKH

https://mob-edu.ru/

CKOpOCTB CB€Ta U METOJbI €€ U3MCPECHUA

74 https://mob-edu.ru/
75 Hucnepcus cBera https://mob-edu.ru/
76 HNuTtepdepennus ceera https://mob-edu.ru/
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS https://mob-edu.ru/
77 HAOJIOACHNST MAKCUMYMOB U
MUHHMYMOB
78 Pemenue 3agau https://mob-edu.ru/
79 [Ipumenenue nuaTepdepeHIn https://mob-edu.ru/
80 Judpakims cera https://mob-edu.ru/
81 Judpakiontas pemeérka. Y cioBue https://mob-edu.ru/
HaOJII0/ICHU TJIaBHBIX MAaKCHMYMOB
82 Pemenune 3amau https://mob-edu.ru/
83 [TonepeunocTthk cBeTOBBIX BOJIH. [lomsapu3anus https://mob-edu.ru/
cBeTa
84 Pemenune 3amau https://mob-edu.ru/
85 CBeToBBbIE SIBIEHUS B IPUPOJIE https://mob-edu.ru/
86 0606'1‘116HI/16 HHCI/ICTeMaTmaum 3HAHUU 110 https://mob-edu.ru/
teme "OnTuka
K
87 OHTpPOJIbHAs paboTa MO TeMe https://mob-edu.ru/

«OnTukay»




I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXAHHUKH. 3aKOHBI 3JIEKTPOAUHAMUKY U

https://mob-edu.ru/

88
TIPUHIIHIL
OTHOCHUTEIIEHOCTH
[ToctynaTel criennanbHON TEOPUU
89 Y t P https://mob-edu.ru/
OTHOCUTEJIbHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJ. https://mob-edu.ru/
[IpeoOpaszoBanus Jlopenna. Ycinopue
9 MIPUYUHHOCTH.
OTHOCHUTEBHOCTH OJTHOBPEMEHHOCTH.
3ameUICHIE BPEMEHU M COKPAIICHUE JUTHHBI
DHeprus v UMITYJIbC PENSITUBUCTCKON YaCTHUIIBI
91 P yHRep i https://mob-edu.ru/
CBsI3b MacChl ¢ SHEPTHEN U UMITYJILCOM https://mob-edu.ru/
92 PENSATUBUCTCKOM YaCTHUIIBI.
DHeprus NoKos
93 PaBHOBeCHOE TETUIOBOE U3TYUCHUE https://mob-edu.ru/
9 3akoH cMmenieHus Buna https://mob-edu.ru/
I'unoreza M. I1nanka o kBanTax. @OTOHBI
095 https://mob-edu.ru/
96 DHeprus u UMITyJIbc (HOTOHA https://mob-edu.ru/
®otordpdext. OnbiThl A. I'. CTonerona.
97 b https://mob-edu.ru/
3axonbl hoToddhdexTa
VpasHenne DitHmTeitHa 111 hoTodddexTa. https://mob-edu.ru/
98 "Kpacnas rpanuna” ¢pororddexra




JaBnenue cBeta. Onwitel I1. H. JIeOGeneBa

99 https://mob-edu.ru/
100 BoJtHOBEIE CBOMCTBA YaCTHII https://mob-edu.ru/
101 Bounbl ge bpoitnis. {nuna BonHsl 1e bpoins u https://mob-edu.ru/
pa3mepsl 001acTi
JIOKQJTM3AIAH ABMKYIICHCS YaCTUITBI
102 KopmyckynsipHO-BOTHOBOM JTyaJIi3M https://mob-edu.ru/
103 Judpakius 2IeKTPOHOB Ha KPUCTAIIaxX https://mob-edu.ru/
Crenuduka u3MepEHUii B MUKPOMHUPE. https://mob-edu.ru/
104 CooTHollIeHUs HEOTIPEACTIEHHOCTEN
Ielizenbepra
105 Pemenwue rpaduueckux 3amaq https://mob-edu.ru/
106 Pemenue pacuéTHbIX 3a1a4 https://mob-edu.ru/
KoHTponbHas paboTa o TeMaM: https://mob-edu.ru/
107 "Ocnosel CTO", "KopmyckynsipHo-
BOJTHOBOM JTyanu3m"
OMIBITHI IO HCCIE0OBAHNIO CTPOSHHS aTOMA. https://mob-edu.ru/
108 [TmaneTapHas Mo/ieIb aTOMa
Pezepdopna
109 [Toctynater bopa https://mob-edu.ru/
B . i
110 upbl criekTpoB. CHEKTp YPOBHEH dSHEPTrUn https://mob-edu.ru/
aToma BOJIOpo/ia
11 CrioHTaHHOE Y BEIHY)KICHHOE U3TYUYCHHE https://mob-edu.ru/
cBeTa
112 Jlazep https://mob-edu.ru/




113

Hyxnonnas monens siipa ['eiizenOepra-
WBanenko. 3aps 1 MacCOBOE YHCIIO
anpa. M3oronsl.

PannoaktuBHOCTH

https://mob-edu.ru/

114

3aKOoH paJinoaKTUBHOTO pacnaaa. CBoiicTBa
MOHU3HUPYIOLIETO
n3nydeHus. BousHue

https://mob-edu.ru/

PaANOAKTUBHOCTHU HA )KUBbIE OPTaHU3MBI.
JozumeTpus

115

OHeprus cBA3M HyKJIOHOB B sifipe. SlnepHbie
cuiibl. JleexT macchl siapa. SnepHble
peakuuu. Snepusie peakTopsl. [Ipodaembr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS
SIIEPHOM SHEPTETUKH

https://mob-edu.ru/

116

MeTobl pErucTpany U UCCIICJOBAHUS
aJeMeHTapHbIX yacTull. OyHaaMeHTaabHbIe
B3aUMOJCHCTBUA. baprnoHbl, ME30HBI U
JICNITOHBI.

[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-rirooHHas Mozeib

aJIpOHOB

https://mob-edu.ru/

117

®usuka 3a npegenamu CTaHIaApTHOW MOJIEIIH.
Témuas Marepus u T€mMHas >Heprus. EquHcTBO

¢buznyeckoi
KapTHHBI MUpa

https://mob-edu.ru/

118

OTaIbl Pa3sBUTHA aCTPOHOMMUMH. 3HadeHue
ACTPOHOMUU

https://mob-edu.ru/




119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. METO/TbI aCTPOHOMUYECKUX
HCCIIeIOBaHNH

https://mob-edu.ru/

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paguoTeNeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMMUSI

https://mob-edu.ru/

121

Bun 3Bé3nnoro neda. Co3se3gus,
SIPKWE 3BE3/IbI, IUIAHETHI, UX BUAUMOE
NIBIDKEHHE

https://mob-edu.ru/

122

Conueunas cucrema. Conuie. ConHeunas
akTUBHOCTB. McTounuk sneprun ConHia u
3BE3]T

https://mob-edu.ru/

123

3BE3bI, UX OCHOBHBIE
XapakTepucTHKU. J[uarpamma "crieKTpaibHbII
KJIACC — CBETUMOCTB"

https://mob-edu.ru/

124

3Be3 bl IIaBHOM ITOCISA0BATECIEHOCTH

https://mob-edu.ru/

125

Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJICTABICHHSI O TIPOUCXOXKICHUU U
sposmroruu CoJtHIa

U 3BE31. DTalbl )KU3HU 3BE3

https://mob-edu.ru/

126

Muneunsiii ITyte — Hama ['anaktrka. Tumsl
rajJlakTuK. YEpHBIE ABIPBI B SI/Ipax rajJakTHK

https://mob-edu.ru/

127

Bcenennas. Pacimupenue BeeneHHoid.
3akoH Xab60:ma. Teopus bosbiioro B3peiBa.
PenukToBoe n3nyuenue

https://mob-edu.ru/




128

MacmrabHas cTpykTypa BeeneHHOM.
Meraranaktuka

https://mob-edu.ru/

129

Hepeménnsie npobieMbl aCTPOHOMHUH

https://mob-edu.ru/

130

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue MarHuTHOTO TTOJIS
IIOCTOSHHBIX MaruuToB" unu "HccnenoBanue
CBOMCTB

(heppoMarseTukoB" wim

https://mob-edu.ru/

"UccaenoBanue JeUCTBUSI
[IOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"

131

Ou3nyeckuil MpakTUKyM IO TeMe
"U3smepenue cunbl Amnepa" uinu "HU3zyyenue
3aBUCUMOCTH CUJIbI AMIiepa OT CHJIbI ToKa"
unu "OnpeneeHue MarHUTHOM UHAYKIMH
Ha OCHOBE U3MepeHus cuiibl Amrepa”

https://mob-edu.ru/

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUA 3J€KTPOMarHUTHOM
nHaykuuu" win "Onpeaenenne UHAYKIUU
BHXPEBOTO

MarduTHOTO Moy

https://mob-edu.ru/

133

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIMH" UITN
"Cbopka Moienu

3JIEKTPOMArHUTHOIO TeHeparopa”

https://mob-edu.ru/




134

dusznyeckuil mpakTukyM 1o teme "M3mepenne
nepuojia CBOOOTHBIX KOJIEOaHHUM HUTSIHOTO U
MPY>KUHHOTO

MasiTHUKOB"

https://mob-edu.ru/

135

®u3nYECKUi MPAKTUKYM I10 TEME
"[Ipeobpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

https://mob-edu.ru/

136

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IIOCIE€0BATEIBHO COCIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"

https://mob-edu.ru/

nmu "UccnenoBanue paboThl
HMCTOYHHKOB CBETA B IIETH TIEPEMEHHOTO
TOKA"

137

Ou3nuecKkuil NPAKTUKYM II0  TeMe
"U3yueHnne = mapameTpoB  3BYKOBOI
BOJIHBI"

https://mob-edu.ru/

138

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nokasares IpeaoMIIeHUS
crexna" wnu "Iloyuenue nzo0paxeHus B
CUCTEME U3 IIJIOCKOTO

3epKana U JUH3bI"

https://mob-edu.ru/

139

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha mpuMepe
xuakux auH3)" wim "M3mepenne GpokycHOro
paccTostHus

paccenBarONMX JIMH3"

https://mob-edu.ru/




140

du3nYECKUi MPAKTUKYM I10 TEME
"Habmonenue nudpaknuu, nHTepHEepeHInn
Y TOJISIpU3ALUU

cera"

https://mob-edu.ru/

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMIyJIbca U SHEPTUU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsDKEHHBIX YaCTUIl B MATHUTHOM
mose)"

https://mob-edu.ru/

142

duznyeckuil npaktukyM no teme "M3mepenue
noctostHHOM [1nanka Ha OCHOBE UCCIeI0BaHUS
dhoTodrddekra"

https://mob-edu.ru/

ninu "UcciaenoBanne 3aBUCUMOCTH
CHJIBI TOKA YEepPe3 CBETOINO/1 OT HampsKeHus"

143

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue CrieKTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOAA

1 U3MepeHue nocrosiHHon Punbdepra"

https://mob-edu.ru/

144

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue paJuoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHUEM JJO3UMETpa" HIIN
"U3ydenue noryomnieHus o6era-

4aCTHUL ATFOMUHHAEM"

https://mob-edu.ru/




145

DU3NYECKUI TPAKTUKYM 10 TEME
"HaOmroneHus 3B€31H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
oTpeeNICHUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoMymapus 1 sipkue
3B&3161" uau "HaOmro1eHus B TeJIECKOI
JIyHbI, IIaHeT, TYMaHHOCTE!

U 3BE3IHBIX CKOIUIEHUN"

https://mob-edu.ru/

146

O06o0011eHrEe U cUCTEMAaTHU3alus 3HaHui. PoJib
(DM3HUKYU U aCTPOHOMHH B YKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITTATBHON 1 dTHUYESCKOM
chepax

JIesITEILHOCTH YeJIOBEKa

https://mob-edu.ru/

147

O000I1IIEHNE U CUCTEMATHU3AIINA

https://mob-edu.ru/

3HaHUU. Posb 1 MecTo pu3uku u
aCTPOHOMUU B COBPEMEHHOW Hay4YHOH KapTHHE
Mupa

148

O060011eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN 0 (PU3NYECKON KapTHUHE
MHPa, MECTO (PU3NYECKON KapTHHBI MUPA B
00I11eM psIZTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOJIE

https://mob-edu.ru/

149

O000111eH1E ¥ CUCTEMATHU3AIIHS 3HAHUH 110
Teme "Knnemaruka"

https://mob-edu.ru/




150

O0001IeHrEe U cUCTEMATH3AalNA 3HAHUH 110
teMe "Kunemaruka"

https://mob-edu.ru/

151

O000111eH1E ¥ CUCTEMATU3AIHA 3HAHUM 110
teme "{unammka"

https://mob-edu.ru/

152

O06001IeHEe 1 cuCTEMaTU3alIUA
3HaHui 1o treme "CraTuka TBepAOro tena"

https://mob-edu.ru/

153

O06o0muIeHre 1 cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

https://mob-edu.ru/

154

O00011IeHIE U CUCTEMATHU3aLIUs
3HaHu# 1o TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun”

https://mob-edu.ru/

155

O00011IeHIE U CUCTEMATH3aLIUS

3HaHui 1o teme "Tepmonunamuka. Temnossle

ManHae"

https://mob-edu.ru/

156

O0001IeHrEe U CHCTEMATHU3aIIMs 3HAHUH T10
TeMme "ArperaTHble COCTOSIHUSI BEIECTBA.
da3oBrIc

nepexozas"”

https://mob-edu.ru/

157

O00011IeHIE U CUCTEMATH3AIU 3HAHUI
10 TeMe "DJIEKTpUIECKOe
noJe"

https://mob-edu.ru/

158

O06006111EHIE 51 CHCTEMATH3ALUS
3gaHuii 0o TeMe "TlocTOsIHHBIM
ANEKTpUYECKUI TOK"

https://mob-edu.ru/




159

O00011IeHrEe U cUCTEMAaTU3aLMs 3HAHUH 10
Teme "TOKM B pa3IMYHBIX
cpenax"

https://mob-edu.ru/

160

O0001IeHYE U CUCTEMATU3ALUS 3HAHUM 10
teme "Marautaoe noJe"

https://mob-edu.ru/

161

PesepBHbIil ypok. O600IeHHE 1
CUCTEeMAaTH3aIMsI 3HAHUH 110 TEME
"DeKTpOMarHuTHAS UHAYKIHS"

https://mob-edu.ru/

162

PesepBHblit ypok. O60011eHUE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHnyeckue Koaeoanusa"

https://mob-edu.ru/

163

PesepBHeIil ypok. O600ICHHE 1
CUCTEeMAaTH3allMsI 3HaHUH [0 TeMe
"DneKTpoOMarHuTHbIE KoJeOaHus"

https://mob-edu.ru/

164

PesepBubIiil ypok. O6001eHIE 1
CUCTeMaTH3allusl 3HaHHUH 110 TeMe
"MexaHU4YEeCKUe U PJIEKTPOMArHUTHBIE
BOJIHBI"

https://mob-edu.ru/




165

PeseprubIil ypok. O60011eHNE 1

cucreMaru3aius 3Hauui no reme "Onruka’

https://m.edsoo0.ru/14856¢85

166

PesepBHbIil ypok. O6001ICeHHE 1
cucreMaru3anus 3Hanuii no reme "OCHOBEI

CTO"

https://m.edsoo.ru/b2fc983c

167

PesepBHbIit ypok. O6001IeHNE 1
cHCTeMaTH3alus 3HaHUH 1o TeMe
"KopnyckynsipHo-BOJIHOBOM Tyanu3m"”

https://m.edsoo.ru/7c82f197

168

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTusanus 3Hanui no reme "dusuka
aromMa"

https://m.edsoo.ru/daf28a19

169

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTusanus 3Hanui no reme "dusuka
aTOMHOTO s1/Ipa U 3JIEMEHTAapPHBIX YacTHIL"

https://m.edsoo0.ru/96a1662c

170

PesepBHblit ypok. O6001IeHNE 1
cUCTEMAaTH3aNs 3HaHNU 10 TeMe " DIIEMEHTHI
actpou3uxu"

https://m.edso0.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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OueHoYHbIE MATEPUAJIBI

®dusnka

JlJ1s yCTHBIX OTBETOB OIPEIEISIFOTCS CIAEAYIOLNE KPUTEPUHU OLIEHOK:

Onenka «5» cTaBUTCS B TOM Cllyyae, €CIM Y4YallMics IOKa3blBaeT BEPHOE IOHUMAaHHE
(bU3MUYECKON CYIIHOCTH pPAacCMaTPUBACMBIX SIBIICHUW M 3aKOHOMEPHOCTEH, 3aKOHOB WM TEOpPHUH, IacT
TOYHOE OIPEJIEIEHUE U HCTOJIKOBAHUE OCHOBHBIX IOHSTHUH, 3aKOHOB, TEOPHH, a TakKe NpaBHIbHOE
orpeneneHue (U3NYECKUX BEIMYMH, MX EAWHUI] U CHOCOOOB W3MEpPEHHs; NPAaBUIBHO BBIMOJIHSICT
YEepTEKHU, CXEeMbl U IpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, CONPOBOXKJIAET paccka3 HOBBIMHU
IIpUMEpPaMH, YMEET NMPUMEHUTh 3HAHHUS B HOBOM CUTYallMW IPU BBIIOJHEHMM INPAKTUUYECKUX 3aJaHMi;
MOJKET YCTaHOBMTbH CBSI3b MEX]Yy H3y4aeMbIM M paHee M3y4YE€HHBbIM MaTe€pHajoM IO Kypcy (u3ukH, a
TAaK)K€ C MaTepuajoM, YCBOEHHBIM IPU H3YYEHUU JPYTHMX MPEAMETOB. Y4YalllUHCi CHUCTEMaTHYECKU
IIOKa3bIBAaET 3HAHUS HE TOJIBKO MPOrPaMMHOI0 MaTepHaia, HO U 3a IpeiellaMu IPOrPaMMBl.

Ounenka «4», eciii OTBET YUEHHKA YOBJIETBOPSET OCHOBHBIM TPEOOBAHMSIM K OTBETY Ha OLICHKY
«5», HO naH 0e3 UCMOJIb30BaHUS COOCTBEHHOIO IJIaHA, HOBBIX NMPUMEPOB, 0€3 NMPUMEHEHUsS 3HAHUH B
HOBOM cuTyauuu, Oe€3 HCIOJb30BaHUS CBS3€M C paHee M3YyYEHHbIM MAaTepuaioM M MaTepualioMm,
YCBOCHHBIM IIPH M3YYEHUU JAPYIHX MPEAMETOB; €CIIM y4yallluics TOIMyCTUI OJHY OLIMOKY MM He Oosiee
JIBYX HEJ0YETOB U MOXKET UX UCHPABUTh CAMOCTOSITENILHO UM C HEOOJIBIION TOMOIIBIO YUUTEIS.

Ounenka «3» cTaBUTCA, €CJIM YyYallMHCHd NPaBUIbHO IOHUMAeT (PU3MUECKYI0 CYIIHOCTb
paccMaTpuBaeMBbIX SIBJICHUI U 3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCA OT/I€IbHbIE IPOOEIIBI B YCBOSHUH
BOINPOCOB Kypca (pU3MKH, HE MPENsATCTBYIOIIME JalbHEHIIEMy YCBOECHHUIO MPOIPaMMHOI0 MaTepHuala;
YMEET NPUMEHATh IOJyYEHHbIE 3HAHUS NpPU PELICHUU IPOCTHIX 3a7au C HCIOJb30BAaHHUEM TI'OTOBBIX
bopMys, HO 3aTpyAHSAETCS NMpPH PELICHUM 3ahad, TpeOyroUmX HpeoOpa3oBaHUS HEKOTOPHIX (OpMyI;
JIOMyCTHII He Oojee oJHOW TpyOOd OmMOKM M JBYX HEIOUYETOB, HE Ooiee OAHON rpy0oil W OgHOM
HerpyOoit ommbOku, He Oojee ABYX-TpeX HErpyObIX OIIMOOK, OJHOM HerpyOod OmuMOKM U Tpex
HEJ0YETOB; JOMYCTHII YEThIPE WM MATh HE0UYETOB.

OuneHka «2» CTaBUTCS, €CIAM Y4YalUiics HE OBJAJAe]d OCHOBHBIMU 3HAHUSAMH M YMEHMSIMHU B
COOTBETCTBHUH C TPeOOBAHUSAMHU MNPOTPaMMbI U OIYCTUI O0JIblIe OIIMOOK U HET0YETOB, YEM HEOOXOIUMO
JUISL OLICHKHU

OrneHka NUCbMEHHBIX KOHTPOJIBHBIX paboT:

Ounenka «5» craBuTci 3a pabOTy, BBINOJHEHHYIO IOJHOCTBIO 0€3 OIMOOK M HEZO0YETOB.
VYyamuiics cuUCTEMaTHMYeCKd JIEMOHCTPUPYET MPABWJIBHOE BBINOJIHEHHE KOHTPOJBHBIX paloT,
BBITNIOJTHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKUM IOJAXOA0M.

Ounenka «4» craBUTCA 3a pabOTY, BHIIOJHEHHYIO MOJHOCTHIO, HO NIPU HAJIMYMU B HEH He Ooiee
OJIHOM Herpy0oil omMOKN U OJTHOTO HejloueTa, He 0oJiee TpeX HEeJ0UYETOB.

Ouenka «3» CTaBUTCA, €CIIM YUYEHUK TMPABUIBLHO BBITOJTHWI HE MeHee 2/3 Bcel palboThl WM
JOMycTUJI He Oojee OJHOW rpyOoi OMMOKM M JABYX HEIOYeTOB, He Oosee OAHOM rpyOoil W omHOM
HerpyOoit ommoOKku, He OoJiee TpeX HErpyObIX OMMOOK, OJJHON HErpyOoil OIMMUOKHA M TPEX HEIOUYETOB, MPH
HAJINYUU YETHIPEX-TISITH HET0UETOB.

Ounenka «2» CTaBUTCS, €CIIM YUCIIO OMMOOK U HEJIOUETOB MPEBBICHIIO HOPMY IS OLIEHKH «3» WU
MPaBUIIHHO BBIMOJHEHO MeHee 2/3 Bcell paboThl.

OneHka npakTHYECKUX padorT:

Ouenka «5» CTaBUTCA, €CIIM yUYaIIMHCS BBINOJHSAET pabOTy B MOJIHOM 00beMe ¢ COOII0JCHUEM
He00X0IMMOM MMOCIIeIOBATETbHOCTH TPOBECHHS OMBITOB U U3MEPEHUI; CAMOCTOSTENIHHO U PAllMOHATILHO
MOHTUPYET HEOOXOIMMoe O0OpyAOBaHHE; BCE ONBITHI MPOBOJUT B YCIOBUSX U pEXUMaX,
00ecreurBaIIUX MOJy4YeHHUE MPAaBUIBHBIX PE3yJbTaTOB M BBIBOJOB; COONIOAAaET TpeOOBaHUS MpaBUII
TEeXHUKH 0€30IaCHOCTH; MPABHJIBHO M aKKYPAaTHO BBIMIOJIHSET BCE 3aMUCH, TAOIUIbI, PUCYHKH, YEPTEKHU,
rpagyKy; NPaBHIBHO BBIIOJHSAET aHAJIU3 MOTIPEIIHOCTEH. YUaIuicss CUCTEMAaTHYECKU EMOHCTPUPYET
NPAaBUIBHOE BBHIMOJHEHUE MPAKTUYECKUX DPA0OT, BBHINOJHEHHOE HA BBHICOKOM YpPOBHE C TBOPYECKHUM
MOJIXO/I0M.



OuneHnka «4» CTaBUTCS, €CIIH BBIIIOJIHEHBI TPEOOBAHHUS K OLIEHKE «5%», HO ObUIO JAOMYIIEHO 1Ba-TPU
Hezjo4eTa, He 0osiee 0JIHOM HerpyOol OIMOKY M OJHOTO HEJ0YeTa.

Ouenka «3» cTaBuTCS, €ciu paboTa BBINOJHEHA HE MOJHOCTHIO, HO 00BEM BBIIIOJHEHHOW YacTu
TaKOB, YTO IO3BOJIAET IMOJYYUTh IPABWIBHBIM PE3yJbTaT U BBIBOJ; €CIIM B XOJ€ IPOBEJIEHUS OIBITA U
M3MEPEHHS OBUIN JIOMYIICHBI OMUOKH.

OuneHka «2» CTaBUTCS, €Ciid paboTa BHITIOJHEHA HE MOJHOCTHIO, M 00BEM BBIMOTHEHHON YacTu
paboThl HE TMO3BOJSIET CHAENIaTh MPaBUIbHBIX BBIBOJIOB; €CJIM OIBITHl, HU3MEPEHUs, BBIYUCICHUS,
HAOJI0ACHNS IPOU3BOMINCH HEITPABUIIBHO.

Bo Bcex ciydasx oOIEHKa CHIDKAeTcs, €ClIM YYEeHHK He coOyonan MpaBuiia TEXHUKH
0€30MacHOCTH.

[Tepedenn ommoOoOK:

I'py6bie ommbku

1.He3nanue omnpeneneHuii OCHOBHBIX MOHSITHH, 3aKOHOB, MPAaBUJI, OCHOBHBIX TOJIOKEHUHN TEOpUH,
¢bopmyI, OOIIETTPHHATHIX CHMBOJIOB 0003HAaYEeHUST (PU3NIECKUX BEITMUNH, CAMHUL H3MEPEHHSL.

2.Heymenue BbIACTUTH B OTBETE TJIABHOE.

3.HeymeHnne npuMeHSTh 3HAHUS ISl pEIICHHS 3a/1a9 U 00bACHEHHS (PU3NYESCKUX SIBICHUI.

4. HeymeHue uuTaTh U CTPOUTH IpadUKH U MPUHIIUIIAATHHBIE CXEMBI.

5.Heymenue nmoaroroButh K paboTe YCTaHOBKY WM JIabopaTopHOe 0O0OpYyHOBaHUE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PaCUeThl, UJIH UCIIOJIb30BATh MOyYEeHHbIE JaHHBIC AJIs BHIBOJIOB.

6.HeOpexHoe oTHOIICHHE K Ta00PaTOPHOMY 00OPYIOBAHHIO ¥ H3MEPUTEIBHBIM IIPUOOpaMm.

7.Heymenue onpenenuTts MokazaHue M3MEPUTEIHLHOTO MPUOOpa.

8.Hapymenue TpeboBaHMii paBmi 0€30MaCHOTO TPY/Aa PU BBIITOJIHEHUH YKCTIEPUMEHTA.

HerpyOsbie ommbku

1.Herounoct (HopMyIHpOBOK, ONpEICIICHUN, TIOHSATUH, 3aKOHOB, TEOPHiA, BbI3BAHHBIC
HEMOJHOTOM OXBaTa OCHOBHBIX TPU3HAKOB OMNPEAENSEMOr0 TMOHSITHS, OIIMOKH, BBI3BaHHBIC
HECOOII0ICHUEM YCIIOBUI MPOBEACHUS ONbITA MJIM U3MEPEHUH.

2.0mubKu B YCJIOBHBIX O0O3HAYEHHSIX HA MPUHIUIHAIBHBIX CXEMax, HETOYHOCTH YepTexei,
rpauKoOB, CXEM.

3.IIpomyck uiM HETOYHOE HANTMCaHNEe HAUMEHOBAHUH eTUHUI] PU3NIECKUX BETUUHH.

4.HepanmoHanbHBIM BHIOOP X012 PELICHHUS.

Henouetst

1.HepanmionanpHble 3allUCH TPU BBIYHCICHUSX, HEPAMOHAIBHBIC IMPHUEMBI B BBIYHCICHHH,
peoOpa3oBaHUU U PELICHUHU 3ajay.

2.ApudmeTndeckre OMMOKN B BBIYUCICHHX, €CIIM 3TU OIMMUOKU Tpy00 HE MCKAXKAIOT peaTbHOCTh
MOJIYY€HHOTO pe3yJjbTara.

3.01nenpHBIE MOTPEIIHOCTH B (HOPMYIUPOBKE BOIIPOCA HIIA OTBETA.

4.HebOpe)xHOe BBHINOIHEHUE 3aMuceil, yepTexeil, cxeM, rpadukos.

5.0pdorpaduveckue u MyHKTyaIl[MOHHBIC OIITHOKH.

Oyenusanue mecmosvix padOom YYalIUXCs OCYIIECTBISETCS B 3aBHCHMOCTH OT MPOLIEHTHOTO
COOTHOIIEHHS BBIITOJIHEHHBIX 3aaHHM.

OnenuBaetcs paboTta ciieAyoummM o0pa3om:

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0-49 %.

Tpya (TexHonorus)

JIJ1s1 yCTHBIX OTBETOB ONPEAENSAIOTCS CAEAYIOIUE KPUTEPUU OLIEHOK:

OueHka «5» CTaBUTCS, €CIIU yYAIIHICS:

MOJIHOCTBIO OCBOWJI yUEOHBIN MaTepua,

yMEEeT U3JI0KUTh €r0 CBOMMH CJIOBAMU;

CaMOCTOSITENILHO MOATBEPKAAECT OTBET KOHKPETHBIMU MTPHUMEPAMU;



MPaBWIbHO, OOCTOSTEIBLHO M TOJHO JaeT OTBET, HE JI0XKHUIASCh JOMOJIHHUTEIbHBIX BOIPOCOB
YUUTENS; - CACTEMATUYECKU JEMOHCTPUPYET TOCTATOUHbIN 00BEM 3HAHUH B IIpe/ieax MporpaMMsbl, a TaK
XK€ 3a ee IpeieaMu.

Onenka «4» cTaBUTCS, €CIIU yUaIIUNCS:

B OCHOBHOM YCBOWJI Y4eOHBbIIi MaTepuain, AONMyCKaeT HE3HAYUTENIbHble OMIMOKH NIpU €ro
U3JI0’)KEHUU CBOMMH CJIOBaMU;

MOATBEPKIAET OTBET KOHKPETHBIMHU IIPUMEPAMHU;

IIPABWJIBHO OTBEYAET HA JOIOJIHUTENIBHBIE BOIIPOCHI YUUTEIS.

Ouenka «3» CTaBUTCS, €CIIH yYallHiics:

HE YCBOWJI CYIIECTBEHHYIO YacTh y4eOHOTo MaTepuaa;

JOIYCKAaeT 3HAYUTENbHBIE OIIMOKM MHpPH €ro HU3JI0KEHWU CBOMMH CJIOBAMU;- 3aTPyIHSAETCS
MOJTBEPIUTH OTBET KOHKPETHBIMH ITPHUMEPAMU;- Cl1a00 OTBEYAET Ha JOTOTHUTEIBHBIE BOIPOCHI.

Ouenka «2» CTaBUTCS, €CIIH yYallHuiics:

IIOYTH HE YCBOMJI yUeOHBIN MaTepual;

HE MOET U3JI0KUTh €r0 CBOUMH CIIOBaAMU;

HE MOXXET IMOJATBEPAUTH OTBET KOHKPETHBIMH MPUMEPAMHU;

HE OTBEYaeT Ha OOJIBIIYIO YaCTh JOMOJIHUTEIBHBIX BOIIPOCOB YUUTEIS.

OnennBanue rpaduyecKux 3a1aHui, MPAKTUYECKIX U 71a00paTOPHO-TIPAKTUYECKUX,
MPOEKTHBIX paboT

OT1meTka «5» CTaBUTCS, €CIU YYAIMICS:

TBOPYECKHU TUIAHUPYET BIMOJIHEHHE PAOOTHI;

CaMOCTOSITENIHO U MOJIHOCTBIO UCIOJIb3YET 3HAHUSI IPOTPAMMHOI0 MaTepuana;

MPaBUJIBHO U AKKYPATHO BBIIIOJIHSET 3aJJaHUE;

yMEET I0JIb30BaThCsl CIIPABOYHOHM JIMTEPATypoOll, HAIJISIAHBIMM IOCOOMsMHU, Hpubopamu U
JPYTUMU CPEICTBAMM;

CUCTEMATUYECKU JEMOHCTPUPYET IPABHIILHOE BBINOJIHEHHE padOT, BHINOJHEHHOE HAa BBICOKOM
YPOBHE C TBOPUECKHUM ITOIXOJOM.

OtMmeTKka «4» CTaBUTCS, €CIIN yJallluhcs:

MPABUIILHO IJIAHUPYET BBHIIOJIHEHNE Pa0OTHI;

CaMOCTOSITENILHO MCIIONIb3YET 3HAHUS TPOrPAMMHOI0 MaTepuaa;

B OCHOBHOM MPABWJIBHO U AKKYPATHO BBHITIOJIHSET 3a/1aHUE;

yMEeT IM0JIb30BaThCsl CIPABOYHOM JIMTEpAaTypoll, HAIJSIIHBIMM IOCOOMsMH, Npubopamu U
JPYTUMU CpEICTBaMHU.

OtMeTKa «3» CTaBUTCS, €CIIU YUAIIIUACS:

JOTTYCKAeT OLIMOKY MPH TIIAaHWUPOBAHUHN BBITIOJHEHUS paOOTHI;

HE MOXET CaMOCTOSITEIbHO MCMOJIb30BaTh 3HAUUTENbHYIO 4YacTb 3HAHUW MPOrpaMMHOIO
Marepuana;

JIOTTYCKaeT OLIMOKN M HEaKKYpaTHO BBITIOJIHSET 3a/1aHUE;

3aTPYyIHSAETCS CaMOCTOSITENIbHO HCIIONB30BAaTh CIPABOYHYIO JIMTEPATypy, HArJsAHBIE TOCOOHUS,
puOOPHI U IpyTHe CPe/ICTBA.

OTMeTKa «2» CTaBUTCS, €CIIA yYaIIUUCS:

HE MOYET NMPaBUJIbHO CIUIAHUPOBATh BBIIIOJHEHUE PAOOTHI;

HE MOXXET UCTIOJIb30BaTh 3HAHUS IPOTPAMMHOI0 MaTepHaa;

JIOTTyCKaeT TpyOblie OMMUOKH U HEAKKYPaTHO BBITIOJIHSIET 3a/laHUE,

HE MOXET CaMOCTOSITENIbHO HKCIONb30BaTh CIPABOUHYIO JHTEpaATypy, HarlsgHbIE MOCOOUS,
puOOPHI U IpyTHe CPe/ICTBA.

Oyenusanue mecma y4daluxcsi IPOU3BOAUTCS 110 CIEAYIOUIEN CUCTEME:

«5» -90-100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - 0-49 %.



Kpurepuu onieHku nmpoexra:

OpuUrnHanbHOCTh TEMBI M HJEU IIPOCKTA.

KoHcTpykTuBHBIE TTapaMeTpbl (COOTBETCTBUE KOHCTPYKLUHU H3JEIHS; MPOYHOCTh, HAJEKHOCTD;
ya100CTBO HCITOJIH30BAHUA).

TexHonornueckue KpUTEpUH (COOTBETCTBHE IOKYMEHTALMH; OPUTMHAIBHOCTb NPUMEHEHUS U
COYeTaHHe MaTepUalloB; COOJIOACHNE IPABUII TEXHUKU 0€30I1aCHOCTH).

OcTeTndecKkre KpUTEpuH (KOMIIO3MLIMOHHAS 3aBEPIICHHOCTb; AM3aliH M3/ENINs; HCIOIb30BaHHE
TPaIUIIUi HAPOTHOM KYJIBTYPHI).

DKOHOMHUYECKHE KpUTepuu (MOTPEeOHOCTh B  M3JENHMH; HKOHOMHUYECKOE OOOCHOBaHMUE,
PEKOMEHIALMH K MCII0JIb30BaHHIO0; BO3MOKHOCTh MaCCOBOI'O IIPOM3BOJICTBA).

DKoJorHYeckre Kpurepuu (Haimuue ymiepOa OKpyXKaromieil cpeie mpu MPOU3BOACTBE HM3/CIHS;
BO3MOXXHOCTb ~ MCIIOJIB30BaHMsI ~ BTOPUYHOIO  CHIPbs, OTXOJOB IIPOM3BOJCTBA;  JKOJOTMYECKAs
0€3011acHOCTB ).

NudopmarimonHbie KpuTepuu (CTaHAAPTHOCTH MPOSKTHOH TOKYMEHTAIIVH; UCIIOIB30BAHHE JOITOHUTETEHOM
nH(pOpMaITUU

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBbI10 KJIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM

NPOBEPSIEMOTO .
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 0o1ero 06pa3oBaHus

pe3yJbTara

JIeMOHCTpHUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
10.1 COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

Y4YuTHIBaThH TpaHULlIbl TPUMCHCHHUA HN3YYCHHBIX (1)I/I3I/I‘-ICCKI/IX MOJETIeH:
10.2 MaTepHraJibHasA TOYKA, MHEpIHUAJIbHAA CUCTEMA OTC‘{éTa, a0COJIFOTHO TBépI[Oe
l TCIIO, HUACaIbHbBIN ra3; MOACIIN CTPOCHUS I'a30B, JKUIKOCTEN U TBépI[BIX TCII,

TOYEYHBIN JIEKTPUUECKUM 3aps]] — IpU pelIeHUH GU3NUECKUX 3a/1a4

Pacnio3naBats (husnueckue sBieHus (IPOIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOH TEOpUHU CTPOCHUS
BElIECTBA U JJEKTPOAMHAMUKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JIBMIKCHHE, CBOOOJHOE TaJeHUE TeN, JBIKEHUE TIO0
OKPY>KHOCTH, HWHEpIUsA, B3auMojeiicTBue Tten; nuddysus, OpOyHOBCKOE
10.3 JBIDKEHUE, CTPOEHUE KHUAKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00bEéMa Te
IpU HarpeBaHUM (OXJIaXAEHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHUe,
KOHJICHCAIIMS, TUIaBIICHHE, KPUCTAJUIU3AIlHs, KUIIEHNE, BIAYKHOCTh BO3/1yXa,
MOBBIIIICHUE JAABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MEXJIy IapaMeTpaMu COCTOSHUS Ta3a B M3O0MPOIECCax; dJEKTPU3aIUs Ted,

B3aUMOJICHCTBHE 3apsIIOB




10.4

OnuchiBaTh MEXAaHUYECKOE ABMKEHHE, UCIOJb3Yys (PU3MUECKUE BEIUYHHBIL:
KOOpAMHATA, ITyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHIIa,
UMITyJIbC TeJla, KHHETUYECKas DHEPrus, IOTCHLHAJIbHAs DHEPIHs,
MexaHudeckass paboTa, MexXaHWYecKas MOUIHOCTb, IPU  ONHCAHUHU
MPAaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIB3YyEMBIX BEIMYUH, HX
0003HAYCHHUS M EIUHHIIbI, HAXOIUTb (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(bU3NYECKyI0 BEIMYHUHY C IPYTHMHU BETMUYUHAMU

10.5

OrnuceiBaTh M3Y4YEHHBIE TEILJIOBBIE CBOMCTBA TEJA M TEIUJIOBBIC SIBIICHUS,
UCTIONB3Ysl (pH3UYeCKre BEIMYMHBL: JaBJICHHUE ra3za, TeMIepaTypa, CpeaHss
KHUHETHYeCKast SHEPrUst Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaapaTH4Hasi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHsAA »Heprus, paborta raza, kod()pQHUIMEHT MOJIE3HOTO AEUCTBUS
TEIUIOBOTO JBUTATENS; IPU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKHIA
CMBICJ UCHOJB3YEMBIX BEIMYMH, UX O003HAUYCHHS] M E€AMHMIIBI, HAXOAUTH
(GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (DU3MUECKYIO0 BEIUYUHY C JAPYTHMMHU
BEJIMYUHAM

10.6

OnuchiBaTh ~ U3yYEHHbIE  DJIEKTPUYECKUE  CBOICTBA  BELECTBA U
ANEKTpUYECKUE SIBJIEHMSI (IIPOLECCHI), UCHOIb3Ys (PU3NUECKHUE BEIUYUHBIL:




JNEKTPUYECKUN  3apsl, JJIEKTPUUYECKOE TIoJie, HaNpsHKEHHOCTh  IOJIA,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(buznyeCcKuit CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI;
yKa3bIlBaTh (DOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTHMH BETHYMHAMU

10.7

AHATM3UPOBATH PU3NYCCKUE MPOIIECCHI U SBJICHHUS, UCTIONB3Ysl (U3UUECKUE
3aKOHbl M TPUHIUIIBL: 3aKOH BceMupHoro Ttsarorenus, I, II m III 3axonbr
HproTOHA, 3aKOH COXpaHEHUsS] MEXAaHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHUUI  CYNEPHO3ULUMU CHJ, MPUHUUII PaBHOIPABUSA
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CpPEIHEH KUHETHUYECKOU
OHEPTUU TEIUIOBOTO JIBMKCHHS MOJIEKYJ C aOCOJIOTHOW TeMIepaTypow,
MEpPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHUS JIIEKTPHUUECKOTO
3apsiia, 3akoH KylloHa; mpw 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMATHYECKOE BBIPAKECHUE W YCIOBHS (TpaHUIIBI, 00JIacTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TMPUHLUIBI JEWCTBUS MAallUH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pasiauyaTh YCJIOBHUS HUX  0€301acHOro
UCIIOJIb30BAaHUS B IOBCEITHEBHOMN KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU H
MponecCoOB € UCIIOJb30BAHUEM ITPAMBIX 1 KOCBCHHBIX I/I3MepeHI/II71; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBAHWS, IPOBOIUTH OITBIT
U GOpMYITUPOBATH BHIBOBI

10.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NYECKHX BEIMYMH;
IpPU 3TOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs U HCIONIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3MYECKUMH  BEIMYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM; NpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yjbTaThl  TOJYYEHHOW  3aBHCHUMOCTHU
GU3UYECKUX BEIMYMH B BUAE TaOiuIl U TpaduKOB, JETIaTh BBIBOIBI IO
pe3yibpTaTaM HCCIEI0BaHUS

10.12

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN UCCIIETOBAaHHH B
paMKax  y4eOHOro  JKCIEpUMEHTa, y4eOHO-UCCIIENOBATEILCKOU |
HpOGKTHOﬁ JACATCIBHOCTH C UCITOJIB30BAHUEM U3MCPUTCIIbHBIX YCTpOI\/'ICTB n
71a060paTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1auu BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICIATh (PU3HUECKUE BETUIMHBI
u GopMmysbl, HeoOXomauMble i €€ pelieHUs, MPOBOJIUTH PACUETHI H
OIICHUBATH PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UIECCKON BETUIHHBI

10.14

Pemate Ka4eCTBEHHBIC 3aauu: BBICTpauBaTh JIOTUYECKHU
HENPOTUBOPEUHMBYIO IIETMOYKY PpACCYXKICHHM C OMOpOd Ha H3y4YEeHHbIE




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SIBJICHUA

10.15

Ucnonp3oBarh  mpu  pemieHMd  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMH s TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPHpETallid ¥ TPEJICTaBICHUS Y4YeOHOW W HAYYHO-TIOMYJISIPHON
uHpOpMALIMK, TOIYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh NOJIYYaeMyr0 HH(POPMALHIO

10.16

[TpuBOIUTH MpUMEpPHI BKIIaJa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHUE HAyKHU, OOBSICHEHUE IIPOLIECCOB OKPYXKAIOIIEr0 MHpaA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

10.17

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 1O (PU3KMKE B IMOBCEIHEBHOW YKU3HU
s obecrieueHrss O€30MACHOCTH TIpH  OOpalleHHW C NpubopamM M
TEXHHYECKUMHU yCTPOMCTBAMH, JJII COXPAHCHUS 3JJOPOBBS M COOJIOACHUS
HOPM 5KOJIOTUYECKOTO MOBEICHUS B OKPY KaIOIIeH cpenie

10.18

PaGorate B rpymime C BBINOJHEHUEM pA3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIbl, PallMOHAIEHO PACHPENENATh 00SI3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBIX CHUTyallUAX, aJACKBATHO
OLCHMBATb BKJIaA KaXAOTO M3 YYACTHHUKOB TIPYIIIIbI B PCHICHUC
paccMarpuBaeMon mpooIeMbl

11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 00111ero 06pa3oBaHus

JIeMOHCTpHUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
U TEXHOJOTUHM, B IPAKTUYECKON NEATEIbHOCTH JIIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3UYECKOM KapTUHBI MUPa

11.2

Y4YuTHIBaThH rpaHvllibl TPUMCHCHHA HN3YUYCHHBIX (bI/ISI/IquKI/IX MOJeIeH:
TOYCYHBIM 3H€KTpHLIeCKI/II>'I 3apsan, AACpHasA MOJACIbL aToMa, HYKIIOHHAas
MOZCIIb aTOMHOTIO Apa IMpU pCHICHUA (1)I/I3I/I‘{CCKI/IX 3aaaq

11.3

PacrniosnaBath usnveckue sABjICHUs (TIPOIECCh) U OOBSICHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJUHAMUKA W KBAaHTOBOW (DU3HMKH: 3JIEKTpHUECKas
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS MHIYKIIUS, ICHCTBHE
MarHUTHOTO TOJI1 Ha TPOBOAHMK C TOKOM W JBHKYIIHMHCS 3apsig,
AJIEKTPOMArHUTHBIE KoJIeOaHus " BOJTHBI, PSIMOJIMHEHHOE
pacmpocTpaHeHHEe CBeTa, OTpPakeHHWe, MpeJOMIICHHe, HHTephEepeHIHS,
nudpakius U NOJSIPU3ANUs CBETa, AUCTEPCUs CBETa, (OTOINEKTPUICCKUI
apdext (PporodaddexT), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aTomMa  BOJOpPOJA,  ©CTECTBEHHass M HMCKYCCTBCHHAs




pPaaruoOaKTUBHOCTD

114

OnucelBaTh M3y4YEHHBIE CBOMCTBA BEILLECTBA (3JIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYUHBI: YICKTPUUECCKUN 3apsij, CUila TOKA, JIEKTPUUECKOE HAIPSLKCHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOcTh mnorteHuuanon, JJIC, pabora
TOKa, MHIOYKIOUS MAarHUTHOro 1o, cuina Awmmepa, cwia JlopeHna,
MHAYKTHUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KoJieOaHUH B KosebaTeabHOM KOHTYpE, 3apsil U Cuiia
TOKa B IpOLlECCEe TapMOHUYECKMX 3JEKTPOMAarHUTHBIX KOJeOaHMH,
(oKycHOE pacCTOSHHE M ONTHYECKas cuia JMH3bl; I[P ONUCAHUU
IPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003HaueHHsI M EMHUIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOILINE TAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMH BETUUYMHAMU

11.5

OnuceiBaTh M3YyYCHHBIC KBAHTOBBIE SBJIICHHUS W TMPOIECCHI, HCIOIb3YS
du3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrusi W HUMIYJIbC (OTOHA, NEpUOA MOIypacnaja,
SHEPTUsl CBS3M ATOMHBIX fJIep; MPU ONUCAHWU MPABWIBHO TPAKTOBAThH
(bu3HYECKUil CMBICI UCTIONIB3YEeMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBL;
yKa3bIlBaTh (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BETUYMHAMU, BBIYUCIIATH 3HaUYeHNE GU3NUECKON BETMYUHBI

11.6

AHanu3upoBath (U3NYECKHE MPOLIECCH U SBICHUS, UCIIONB3Ys GU3NUECKHe
3aKOHBl W NpPUHOMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U
NapauIeJIbHOTO COEIMHEHUS MPOBOJIHUKOB, 3ak0H [[xoyinsa — Jlenua, 3akoH
JIEKTPOMAarHUTHOW MHAYKIIHMH, 3aKOH NPSMOJIMHEHHOIO PacHpOCTPaHEHUs
CBETa, 3aKOHbI OTPa)KEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE
OiiHmTeiHa ua  (oTtodddexra, 3aKOH COXpAaHEHUS DHHEPrHH, 3aKOH
COXPAHEHMsI MMITyJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOIo 3apsizia, 3aKOH
COXPaHEHMsI MACCOBOI0O YHCIa, MOCTYNaThl bopa, 3aKOH pagroaKTUBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BbIpaXEHHWE U ycJoBUs  (TpaHUIBl,  0OJAcTH)
MPUMEHUMOCTH

117

OmpenensTh  HampaBlIeHWE BEKTOpa HWHAYKIMM  MAarHATHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuisl JlopeHira

11.8

CTpouTh U OIUCHIBATH W300paKEHHE, CO3AABAEMOE TIIOCKUM 3EpPKaJIoM,
TOHKOM JIMH30U1

11.9

BEITIONTHATE 3KCHEPUMEHTBI 10 HCCIICIOBAHUIO (U3WUYECKUX SIBICHUH |
MIPOIIECCOB C MCITOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPCHHIA; TIPH 3TOM
dbopmynupoBath npobiemy (3a7ady) U TUMOTE3y y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEATI0KEHHOTO 000pYyIOBaHUS, TPOBOIUTE OIIBIT
1 GOpMYITHUPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh MpsIMbIE U KOCBEHHbIE M3MEPEHUs (U3NYECKUX BENYHH;
IOpU 3TOM BBIOMpPATh ONTHMAJIBHBIH CIOCOO M3MEpEHHs] U HCIOIb30BaTh




M3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN N3MEPEHHI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYUH C HCIOJIB30BAHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl IMOJyYEHHOH 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHC
TabIuI ¥ rpauKoB, 1e1aTh BHIBOJIBI IO PE3YIbTaTaM UCCIEIOBAHUS

11.12

Columoath npaBuiia 0€30MaCHOTO TPYAa PU IPOBEACHUH UCCIICIOBAHUI B
pamMkax  y4eOHOTO  DJKCHEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM |
HpOGKTHOf/’I ACATCIBHOCTH C UCITOJIB30BAHUEM U3MCPUTCIIbHBIX YCTpOfICTB nu
n1abopaTopHOro 000pyA0BaHUS

11.13

Pemate pacuérHble 3aayMl ¢ SBHO 33aJaHHOM (PU3MUYECKOW MOJEIBIO,
HCIIOJIb3YyA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IPUHIMIILI; HA OCHOBC aHa/IM3a YCJIIOBHA
3aJa4uu BI)I6I/IpaTI) (1)PI31/I‘-ICCKYIO MOACJIb, BBIACIIATH (1)I/ISI/I‘ICCKI/IG BCJIMNYHHBbI
u (opMynbl, HEOOXOAWMBIC Ui €€ PpEIICHUs, MPOBOIUTH PACUYETHI U
OLIEHUBATh PEATbHOCTb NOJTYYEHHOI0 3HaYCHUsI (PU3UUECKOM BEIMUNHBI

11.14

Pemate Ka4C€CTBCHHBIC 3aJa4uu: BBICTPAanBaTh JIOTUYCCKH
HCIIPOTHUBOPCUUBYIO IICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-IGCKI/Ie SIBJIICHUA

11.15

Hcnonp3oBaTh  HpuU  pelIeHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH  JJIsi  TOWCKa, CTPYKTYPHPOBAHUS,
UHTEPIpETallMd W TPEICTaBICHUS Y4YeOHOW ¥ HAYYHO-TIOMYJISIPHON
uH(pOpMallMY, MOJYYEHHONM U3 pAa3JIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHaJM3UPOBATh NOIyYaeMyr0 HH(POPMALIHIO

11.16

OOBSCHATh TPUHIMIBI JIEUCTBHS MAIWH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB; pa3nuyaTh YyCIOBUS WX O€30MacHOT0 WCMHOJIb30BAaHUS B
OBCE€IHEBHON KU3HU

11.17

[TpuBOIUTE IpUMEpPHI BKJIaa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOILIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
uis  obecriedeHus: Oe30mMacHOCTH TMpU  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, IJII COXPAHEHMs 370POBbSl M COOJIIO/IEHUS
HOPM 5KOJIOTHYECKOT'0 IMOBEICHUS B OKpYXKAoIIEH cpene

11.19

PaGorate B Tpymme C BBITOJHEHHWEM Pa3UYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAMOHAIBEHO PACIPELNATh 00SI3aHHOCTH U
IJIaHUPOBATh JIEATENIbHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJEKBaTHO
OLCHUMBATb BKJIaA KaXAIOTO M3 YYAaCTHHKOB TIPYIIbBI B PCIICHUC
paccMaTpuBaeMoi MpoOIEeMBbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA 10

KJIACC

Kon Kox nposepsiemoro

pa3aeia JIEMEHTA

[IpoBepsiemble 3J1eMEHTHI COAEPKAHUS

OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA

11

®dusnka — Hayka o mnpupoje. HayuHsle MeTonbl
[IO3HAHUs OKpY’Karolero mupa. Poib skcriepumenra
U TEOPUM B TIPOLIECCE I[O3HAHMUA IPHUPOJIBL
DKCHepuMEHT B (pU3HKeE

1.2

MopenupoBanue (buznyeckux SIBIICHUI u
npoueccoB. Hayunble runores3pl. ®Pusnueckue
3aKOHBl W TEOpUU. ['paHUIBl PUMEHUMOCTH
¢u3uuecknx 3akoHOB. [IpuHIMI ~COOTBETCTBUSL.
Porb u wMecto ¢Qusuka B QOpMHPOBAHUU
COBPEMEHHOM  HAyyHOM  KAapTUHBI  MHUpPA, B
MIPaKTUYECKON 1eATEIbHOCTH JIFOAEH

MEXAHUKA

KNMHEMATUKA

211

Mexannueckoe  aBwxkeHHe.  OTHOCHTEIBHOCTb
MexaHudeckoro JBmkeHus. Cucrema  oTcuéra.
Tpaexkropus

212

[lepememienue, CckopocTb  (CpeiHssi  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHaIbHON
TOYKH, UX NPOEKIUH HA OCH CHUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMenieHni U clIoKeHne CKOpoCTen

2.1

2.13

PaBHOMEpPHOE U PaBHOYCKOPEHHOE INPSAMOJIMHENHOE
npwkeHue. ['paduku  3aBUCUMOCTH  KOOPJUHAT,
CKOPOCTH, YCKOPEHHUs, IyTM W IEpEeMEICHUs
MaTepuaabHON TOYKHA OT BPEMEHU

214

CBoOoaHOE nasieHne. Y CKopeHHe CBOOOJHOTO
naJIcHus

2.15

KprBonuneiinoe JIBIKEHHE. PaBHOMEpHOE
JABHIXXCHUEC MaTepHaHBHOﬁ TOYKHU I10 OKPYXKHOCTH.
VYrnoBast cKOpocTb, JIMHEWHAs cKOpocTh. [lepunon u
yactoTa. L{eHTpocTpeMuTenbHOe yCKOpEHUE

2.16

TexHuyeckue yCTpOWCTBA: CIUJIOMETP, ABUKEHUE
CHapsJI0B, LICIHBIE U PEMEHHBIE TIEPEIaYn

2.1.7

[Ipaktrueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopoctu. MccienoBaHue COOTHOIICHUS MEXIY




My TSIMU, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC MPOMEKYTKH BpPEMEHU
MpY PaBHOYCKOPEHHOM JIBM)KEHHUU C HadYaJlbHOU
CKOpPOCTbIO, paBHOM Hym0. M3ydyeHue ABUIKEHUS
mapuka B BSI3KOM XKUAKOCTH. M3yueHue ABMKEHUS
Tesa, OPOIIEHHOTO0 TOPU3OHTAILHO

2.2

TUHAMUKA

221

[Ipunuun  otHocutensHocTH  [anmunes.  Ilepsbiid
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHumn cyneprno3unuu cui

2.2.3

Bropoii 3akoH HeroTOHA 17151 MaTepHAIbHON TOYKH B
uHepuuanbHoii cucteme otcuéra (MCO). Tperwmii
3akoH HpI0TOHA 11 MaTepuaibHBIX TOUEK

224

3akoH BceMUpPHOro TsAroTeHus. Cuiia TSHKECTH.
[TepBast kocMHuueckast CKOpocTbh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuila TpeHUsS
CKOJIbXKEHHUsI M cuina TpeHus mnokos. Kosddumuent
TPCHUA. Cuita COIIPOTUBJICHUA IIPHU ABUKCHHUU TCJIa
B )KHUJIKOCTHU MJIH Ta3e

2.2.7

[MoctymarenbHOE W BpalaTelibHOE  JIBHKCHHUE
abCoIIIOTHO TBEPOTO Tena

2.2.8

MOMEHT CcuIbl OTHOCUTEIIBHO OCH BpalICHUS.
[1;meyo cumel. YcnoBusi paBHOBECHS TBEPIOIO Teila B
HCO

2.2.9

TexHu4eckue ycTpoicTBa: NOAIIUITHUKY, IBUKECHHAE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Tpaktnyeckue paboTsl. M3yueHue ABHXKEHHS
Opycka M0 HAaKJIOHHOHM IUIOCKOCTH TOJ JAEHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCHMOCTH CHII
YOPYrOCTH, BO3HUKAOIUX B JehopMUpyeMoi
NpYXUHE U PE3UHOBOM 00paslie, OT BEJIUYUHBI UX
nedopmanuu. VcecnenoBanue yciioBuil paBHOBECHS
TBEPAOIO TEJa, UMEIOIIETO OCh BPALLCHUS

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

Nmmyise MaTepHUaIbHOU TOYKH, CUCTEMBI
MaTepHabHBIX TOYEK. MIMITyJIbC CUIIBI U U3MEHEHUE
MMITYyJIbCA TeJIa

2.3.2

3akoH coxpaHenus ummyJsibca B UCO. PeakTuBHOE
JBHKECHHUE

2.3.3

Pabora cumnel




234

MONIHOCTE CHIIBI

2.3.5

Kunernueckass 5SHeprus MarepUaJbHOM  TOYKHU.
TeopeMao KMHETUYECKOW JHEPIUU

2.3.6

ITorenumanpHas sHeprud. [loTeHnumanbHas >HEprus
yIpyTo nedopMupoBaHHOMN IIPY>KHHBI.
[TorennuanbHast SHEPrUs Tesa BOJINU3H MOBEPXHOCTH
3emin

2.3.7

[ToreHnnuanbHble U HEMOTEHLUANbHbIE cuibl. CBA3b
pabOThl HENOTEHLUHUAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM DHHEPrMM CUCTEMBI Tel. 3aKOH
COXpaHEHMs MEXaHUUECKOW SHEPruu

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

Texunueckue YCTpOﬁCTBaZ JBUXKCHHC PakKkeT,
BO,Z[OMéT, KOIIep, HPYDKHHHBIP'I IIMCTOJICT

2.3.10

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTE
Tel mpu Heynpyrom ynape. MccienoBanue cBs3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEpPruu Temna

3 MOJIEKVJISAPHASA ®U3UKA U TEPMOJINMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeopuHu. DBpOyHOBCKOE JBHIKEHHE.

311 Huddyszusa. Xapaktep ABUKESHUS U B3aUMOICHCTBUS
YaCTHUI] BEIECTBA
Mopgenu cTpoeHHs ra3oB, XUIKOCTEM U TBEPIBIX

3.1.2 T U OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
ATUX MOJENEN

313 Macca MOJIEKYI. KonuuecTtBo BEILIECTBA.
[TocrossHHast ABoraapo

31 314 TerutoBoe  paBHOBecue. Temmeparypa u  e€

m3mepenue. [lkana remnepatyp Llenbcus
Mopene uaeanbHOro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU HJIEATbHOTO
rasa
AOcomoTHass TemmepaTypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM SHEPrMM  TEIUIOBOTO  JIBHXKEHUSA
yactul] raza. llIkana remneparyp Kenbpuna

317 VYpasuenune Knaneiipona — MenzaeneeBa. 3akoH
JlambToHa

318 I"a30BbI€ 3aKk0HBI. M30Mporniecchl B M€aTbHOM rase C

MOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMA,




M30x0pa, n300apa

3.1.9

TexHUYECKUE YCTPOHCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. M3mepenue maccol Bo3ayxa
B KJIaCCHOW KoMHate. VccnenoBaHue 3aBHCHUMOCTH
MEXJy TIapaMeTpaMu COCTOSHUSI Pa3peKeHHOrO
raza

3.2

oC

HOBbI TEPMOJIMHAMUWKHN

321

TepmonuHnamuyeckas cucrTema. BuyTtpennss
SHEPTHUsl TEPMOJTUHAMUYECKON CUCTEMBI M CITOCOOBI
e€ u3MeHeHUs

3.2.2

KonuyectBo Temnorel u  pabora. BryTpeHHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

3.2.3

Buasl TEIJIONepeIaun: TETJIONMPOBOIHOCTb,
KOHBEKILIUSA, M3TydyeHue. TermoéMKOCTh  Tena.
VYnaenpHas  TEIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI IPH TETUIONepeaayde

3.24

[lepBblii  3akoH TepMoanHamuku. [Ipumenenue
IIEpBOr0 3aKOHA TEPMOAMHAMUKU K H30INPOIECCAM.
['paduueckast uHTEpIIpEeTaIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIIIUHBI. [TpunHIUTIBI JIEUCTBUS
TeryIoBbIX MamuH. [IpeoOpazoBanust »HEprud B
TeryioBeIX MamuHax. Koaddunuent mnone3Horo
nevictBus (manmee — KIT/) TeroBoii mammHbL. [ukn

Kapno u ero KII/|

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOGpatuMocTb
IPOLECCOB B IpUpone. TeruioBble JBUTaTENM.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKH

3.2.7

TexHu4eckue yCTpONCTBA: IBUTATEIb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIBHUK, KOHIUIIMOHED

3.2.8

[TpakTnueckue pabotel. M3MepeHue yaenbHOM
TEIII0EMKOCTH

3.3

ATPEI'ATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue W KoHjaeHcaiws. McnapeHue u
KUTICHWE. YJIeNbHasl TeIUIoTa MapooOpa3oBaHMsL.
3aBUCHUMOCTE TEMIICPATYPBI KUIICHUA OT JaBJICHUA

3.3.2

AOcComoTHas M OTHOCUTENbHAS BIAXKHOCTH BO3/IyXa.
Hacelennslii nap

3.3.3

Teépaoe Ttenmo. Kpucranmuueckue u amopdHbIe
Tesa. AHM30TPONUSA CBOMCTB KpucTauioB. JKunkue
Kkpuctayabsl. CoBpeMEHHbIE MaTEpHUAIIb

3.34

[InaBienne u Kpucraiumsauus. Y IeJIbHas TEIUIOTa




riasienus. CyOnumanus

3.3.5 YpaBHeHHUE TEIIOBOTO OaaHca
TexHnuueckue yCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTyYEHHUS
h COBPEMEHHBIX  MaTepuajlioB, B TOM  4YHCJE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTHH
337 [Tpaktuyeckne paboTel. M3MmepeHHe BIAKHOCTH
h BO3/IyXa
4 DJIEKTPOJMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anusi Tel. DNeKTpuyeckuit 3apsia. JlBa
o BHUJIa DJIIEKTPHUYCCKUX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUAIIEKTPUKHU U MOTYTIPOBOAHUKH
413 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3aps/ia
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DnexTpudecKkoe ToJIE. Hanpsx€nnoctb
415 aNeKTpudeckoro mois. [IpuHIun cyneprno3uiuu.
JluaNYM HaPsHKEHHOCTH AJIICKTPHUYECKOTO OIS
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJIS.
o [Torenmuan. Pa3HOCTh MOTEHIIMATIOB
41 [TpOBOMHUKKH W  JUDIIEKTPUKH B  MTOCTOSHHOM
4.1.7 IEKTPUYECKOM ToJI€. Husnekrpuyeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcaTtop. DneKTpoEMKOCTb
418 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsKEHHOTO
KOH/IeHCaTopa
TexHunueckue YCTpOMCTBA: DJIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aIluTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOD,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 [TpakTuyeckue paboTHI. W3mepenue
o AIIEKTPOEMKOCTH KOHICHCATOPA
[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX
CPEAX
YcnoBust CYIIECTBOBAHHUS TTOCTOSTHHOTO
421 aIeKTpudeckoro Toka. Mcrounnku Toka. Cuia Toka.
4.2 ITocTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma 11 yyacTka Lenu
423 DIIEKTPUUECKOE COMNPOTHUBIICHHE. VnenpHoe
o COIIPOTHUBIICHHE BEILECTBA
424 [TocnenoBarenpHOE, TapaieIbHOE, CMEIIaHHOE




COCTMHEHUE MPOBOTHUKOB

4.2.5

PabGora snextpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOIIHOCTB AIEKTPUIECKOrO TOKA

4.2.7

anekTponBwkymmas cwia (mamee — DJIC) wm
BHYTpEHHEE COIPOTUBICHUE MCTOYHHKA TOKa.
3aKkoH Oma JUISt MOJTHOMN (3aMKHYTOI1)
anekTpuyeckoil nenu. Koporkoe 3ambikanue

4.2.8

DJIeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAJUIOB.
3aBUCHUMOCTh  CONPOTHBJICHHUS  METAJIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

429

Onexkrpuueckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBonnuku. CoOcTBEeHHAass U MpPUMECHas
IIPOBOAMMOCTB IIOIXYIPOBOAHUKOB. CBolicTBa P-n
nepexona. [loxynpoBoHIKOBBIE TPHOOPHI

4211

OneKTpu4ecKuit TOK B JEKTPOJIATAX.
DJEKTPONIUTHYECKAS AUCCOLUALINS. DIIEKTPOJIN3

4212

DnekTpudyeckuii ToK B razax. CaMoCTOATENIbHBIN U
HECaMOCTOSITENIbHBIN  pa3psan. Pasnuunbie  THIIBI
CaMOCTOSTENbHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHudeckue yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, UICTOYHUKU TOKA, HJIEKTPOHArPEBATEIIbHBIC
npudopBl, JJIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETpP CONPOTUBJICHUS, BAKYYMHBIA JIHOJ,
TEPMUCTOPHI u (doTope3nucTopsl,
MOJIyTIPOBOXHUKOBBIIM U0/, FaJIbBAaHUKA

4.2.14

[TpakTnyeckue paboThl. V3yueHue cMeHmIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMKa TOKa H  €ro
BHYTPEHHETO COIIPOTHBIICHUS. HaGmronenue
IEKTPOJIN3A

11 KIIACC

Kon
pa3nea

4

Koanposepsiemoro

3JIECMEHTA

IIpoBepsiemble 3J1eMEHTHI COJIePKAHNUS

SJIEKTPOJUHAMUKA

4.3

MAT'HUTHOE ITIOJIE. D JIEKTPOMAI'HUTHA A MH/ YKL A

43.1

‘ TTocTossHHEBIE MAar"HuTEL Bsaumoneiicteue




IIOCTOSAHHBIX MarHuToOB

MarnuTtHOoe 1osne. BEeKTOp MarHUTHONW MHAYKIUH.
IIpunnun cyneprno3uuuu. JIMHMM  MarHUTHOU

4.3.2 nHAyKuu. KapTuHa JIMHUI MarHUTHOW MHIYKUWN
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUA TOJNSl JUIMHHOTO TPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. Omneir  Opcrena.  BzaumopeiictBue
MIPOBOJAHHUKOB C TOKOM
4.3.4 Cwita Amriepa, e€ MOJTyJib M HallpaBJICHUE
Cuna Jlopenma, e€ wMomyiab U HalpaBlICHHE.
435 JIB>KeHHE 3apsOKCHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHoM noJje. Pabora cunsl JlopeHua
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHAYKIIUU
437 [ToTok BeKTOpa MarHUTHON MHTYKIHH
438 OJIC wuHAyKIMHA. 3aKOH  AJIEKTPOMAarHUTHOM
e unnyknuu dapanes
Buxpeoe snekrpudeckoe none. 9J{C uHAyKINU B
439 IIPOBOJIHUKE, JABIJKYLIEMCS IOCTYNAaTeNbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBnenue camounaykimuu. DJC
o CaMOMHTYKIIUU
4312 DHeprus MarHUTHOTO IOJIS KaTyIIKH C TOKOM
4.3.13 DneKTpOMarHUTHOE 1oJie
TexHuueckue yCcTponcTBa: MOCTOSSHHBIE MATHUTHI,
43.14 AIIEKTPOMArHUThl, JJIEKTPOJIBUraTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TIeYb
[TpakTueckue paboTbl. M3ydyeHune MarHUTHOTO
MoJIsE KaTylKu ¢ TokoM. MccnenoBaHue aeiicTBUS
4.3.15 IIOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  SIBICHHS  DJICKTPOMArHUTHOM
WHIYKIUU
5 KOJIEBAHU S U BOJIHBI
MEXAHUWUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Komnebarenbuast cucrema. CBoOOAHEIE KOJIEOAHMS.
511 INapmonnueckne konebanus. Ilepuwon, wacrora,
>1 aMITUTyAa U (aza KoJIeOaHui
5.1.2 [IpyxuHHBIN MassTHUK. MaTeMaTHYeCKU MassTHUK
5.13 YpaBHeHue TFapMOHHUYECKHUX KoJIeOaHUH.




Kunemarnueckoen JUHAMHYCCKOC OIIMCaHHueC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

[IpeBpamienue 3HEpruM IOpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYABl  KOJeOaHHH

>14 UCXOJIHOM BEJIMYMHBI C aMIUIMTYJaMH KosieOaHul
€€ CKOPOCTH U YCKOPEHHUS
KonebarenpHbii KOHTYP. CBoOoTHBIC
9JIEKTPOMAarHUTHbIE KOJle0aHUs B  MJI€AIbHOM
5.15 KoJIe0aTeIbHOM  KOHType. AHAIOTHUS  MEXIY
MEXaHUYECKUMU u AJIEKTPOMarHUTHHIMU
konebanusmu. Popmyrna Tomcona
516 3aKOH COXpaHEHHs DOHEPrMM B  MJEAJIBHOM
- K0J1€0aTENLHOM KOHTYPE
BoinyxeHHbIE MEXaHUYECKUe KoJIeOaHusl.
517 Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.
518 [Tepemennblil Tok. CHHYCOUAIbHBIN IEPEMEHHBIH
- TOK.
519 Mo1HOCTh EPEMEHHOTO TOKA. AMIUIUTYAHOE U
o JEHCTBYIOILEE 3HAYCHHUE CUJIbI TOKA U HANPSKECHUS
Tpancpopmarop. IlpousBoacrTBo, mnepenaya u
notpedaeHne EKTPUUECKON SHEPIHUU.
5110 OKOJIOTUYECKHE  PUCKU  TPU  TPOU3BOJICTBE
o SJIEKTPUYECKOM SHEPIHH. Kynsrypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTHH B MOBCEAHEBHOM
KU3HU
5111 TexHuueckue yCTpOUCTBA: celicmorpad,
o AIIEKTPUYECKUH 3BOHOK, IMHUM dJIEKTpOnepesad
IIpakTueckue paboTHI. Hccnenosanue
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JJMHBI HUTH W Maccel TIpy3a.

HCCJ’IG}IOBaHI/Ie NEPEMEHHOTO TOKa B MLCIH H3
MOCJIEAOBATEIBHO COCIUHEHHBIX KOHJCHCATOpa,
KaTyIIKU U pE3UCTOpPa

5.2

MEXAHUWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, YCITOBHSI

521 pacrpoCTpaHeHHUSL. [Mepwuon. CkopocThb

o pacIpoCTpaHeHus M JJIMHA BOJIHEL. [lonepeunslie u
TIPOJIOJIEHBIE BOJIHBI

529 HNuTepdepennus " nudpaxius
o MEXaHUYECKUX BOJH

523 3Byk. CxopocTh 3ByKa. [’ pomMkocTh 3ByKa. BricoTa




toHa. TemOp 3Byka

5.24

ONEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS H3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 351eKTpOMarHUTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KEHUE,
IIPEIOMIICHUE, HoJIIpU3aLus, TuQpaknus,
uHTepdepeHiys. CKOPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxkana sneKTpOMarHUTHBIX BOJH. [IpuMmeneHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHtMOBl ~ pagMoOCBS3W M TEJICBUICHHUSL.
Panuonokanus. D1€KTPOMarHUTHOE 3arpsi3HEHHE
OKPYXaIoIIeH Cpeabl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHKA B
TEXHUKE W MEIMIMHE, panap, pPaguonpHUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBY-neus

5.3

OIITUKA

5.3.1

[IpsimonuHeitHOE  pacnpOCTpaHEHHWE  CBETa B
oaHoOpoHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBera. 3aKOHbl OTPaKEHUS CBETA.
[TocTpoenne n300pakeHHii B INIOCKOM 3epKalie

5.3.3

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOHEBI MMPpEJIOMJICHUS CBCTA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMJICHU A

5.34

ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii
YIOJI MOJTHOT'O BHYTPEHHETO OTPAXKEHUS

5.3.5

I[I/ICHepCI/I}I cBeta. CII0XKHBIM cocTaB 0eI0ro CBeTa.

[Ber

5.3.6

Coluparonue U pacceuBaronyue JHUH3BL TOHKas
nrH3a. POKYCHOE PaCcCTOSHUE U ONTUYECKas CUJIa
TOHKOM JuH3BL. [locTpoenue u3z00pakeHUil B
COOMpArOIIMX U paccerBaroNINX JuH3ax. Popmya
TOHKOM JHUH3BI. YBEIWUYECHUE, JaBaeMO€ JTUH30MU

5.3.7

IIpenenst [IPUMEHUMOCTHU F€OMETPUYECKON
ONTHKHU

5.3.8

WnTepdepenius csera. KorepeHTHbIE HCTOUHUKH.
VYenosus HaOIIOACHUS MaKCHUMYMOB u
MUHMMYMOB B HMHTEP(QEPEHIIMOHHON KapTHHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus cBera. JudpakumonHas pemérka.




VYcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TpU
MajeHU  MOHOXPOMATHYECKOro  CBeTa  Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera
Texunuueckue yCTpOICTBA: OYKH, nyna,
5311 doroanmapar, MIPOEKIIMOHHBIN amnmapar,
o MHMKPOCKOII, ~TEJIECKOII, BOJOKOHHAs  OITHKA,
TUGPaKIIUOHHAS PEIIETKA, TOJITPOUST
[IpakTueckue pabotbl. M3mepeHue mnokazaTens
5312 MIPEJIOMIICHUSL. UccnenoBanue CBOMCTB

n3o0paxeHuil B nuH3ax. Habmonenue aucnepcuun
cBeTa

BJIEMEHTBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'pannns IIPUMEHUMOCTH KJIACCHYECKOHN
MexaHuKH. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
WHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIMIT OTHOCUTEIBHOCTH DIHIITEHHA

6.2

OTHOCHTEIHLHOCTE OOIHOBPCMCHHOCTH.
38.MC,Z[J'IGHI/IG BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3

3Hepr1/151 " UMITYJIBC CBO6OI{HOﬁ YaCTHUIbI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJTHOW YacCTHIBI. DHEPrHUsl MOKOsI CBOOOIHON
YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKU

711

@®oronsl. ®opmyna Ilmanka cBA3M dHEPrumn
¢oTOHa € ero 4yacToToil. DHeprus M HMIIYJIbC
dborona

7.1.2

OtxkpbiTHE U UccaenoBanue porodddexra. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTorddexTa

7.13

VpaBHenue OiiHmteliHa s QoTorddexTa.
«Kpacnas rpanuna» poroaddexra

7.14

Hasnenue ceera. Onwitel [1.H. JleGenena

7.15

XMMHYECKOE JIECTBUE CBETA

7.1.6

Texauueckue YCTpPOMCTBA: (bOoTO3IEMEHT,
dboTogaTuuk, comHeHas OaTtapesi, CBETOANO/]

7.2

CTPOEHUE ATOMA

721

Monenbs atoma Tomcona. OmnbeiTel Pezepdopaa mo
HCCIIEIOBaHUIO CTpoeHUsl aToma. [1nanerapHas
MoJieIb aTOMa

7.2.2

[Toctynater bopa. WM3nydeHue u moryiouieHue




(GbOTOHOB MpuU Mepexojie aToMa C OJHOTO YPOBHS
sHeprun Ha JApyrou. Buael crektpoB. Crextp
YPOBHEM 3HEpruu aTomMa BOJ0poaa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpois.
KopmyckymsipHo-BosiHOBOM nyanu3m. Judpaxims
AJIEKTPOHOB HA KpHUCTAIIIaX

724

CrnoHTaHHO€ U BBIHYXKICHHOE  H3JIy4€HHE.
YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIIEKTPAJbHbIA aHAIU3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[TpakTryeckue paboThL. Hab6monenue
JMHEWYaToro CreKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTtobt HaOII0ACHUS u perucrpanuu
AJIIEMEHTAPHBIX YACTHUII

7.3.2

OtkpeiTHe pagnoakTuBHOCTH. OnBITE Pezepdopaa
M0  ONpEACNICHUIO COCTaBa  PaguOAKTUBHOTO
m3nydyeHusi. CpoiictBa anbda-, Oera-, ramma-
u3NyueHus. BiusHue pairnoakTUBHOCTH Ha KUBbIE
OpraHU3MbI

7.3.3

OtkpeiTHe TpoTOHa M HeWTpoHa. HykioHHas
mojnens siapa [eifsenOepra — lBaneHko. 3apsia
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM ¥ TMO3UTPOHHBIN
Oera-pacria. lNamma-uznydenue. 3akoH
paZMoaKTUBHOTO pacmaja

7.3.5

DHeprusi CBS3HM HYKJIOHOB B siipe. SIiepHbIC CHITHI.
Jedext maccsl siapa

7.3.6

SInepusle peakuuu. JlereHue U CUHTES A1ep

7.3.7

SAnepublii  peaktop. TepmosiiepHbIi  CHHTE3.
[TpobGnembl U MepCIeKTUBBI SAACPHON IHEPTETHKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

7.3.8

OneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOICHCTBUS

7.3.9

TexHudyeckue yCTpPOMCTBA: JIO3MMETp, Kamepa
Bunscona, sinepHblil peakTop, aToMHas 6omba

7.3.10

[TpakTueckue pabotbl. MccnenoBaHue TpeKoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3mHoro neba. Co3Besnus, sipKue 3BE3NBI,
IUTAHETHI, UX BUAUMOE JIBYKEHUE




8.2

ConHeunasi cucrema. lInaHeTsl 3eMHOW TpyMIbI
[1naHeThI-TUTaHTBl U UX CIYTHUKH, KapJIUKOBHIC
wianeTbl. Mable Tes1a COMTHEUHOU CUCTEMEI

8.3

Conane, ¢orochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Uctounuk sneprun CosHua v 3BE37

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpalibHbBIN Kllace —
CBETUMOCTBY. 3BE31bI [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY IS 3BE3T TJIaBHOM
MOCJIE0BATENHHOCTH

8.6

Buytpennee crpoenue 3B&31. CoBpeMeHHbBIE
MPEJCTABICHUS O IPOUCXOKICHUH M 3BOJIIOIUN
CouHIia v 3BE311. DTarbl )KU3HA 3BE3]

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupeneneHue 3BE3], ra3a
u neu. llonoxxenme u nBwxenne ConHuoa B
[Nanaktuke. Ilnockas u chepuueckas nmoacHUCTEMbI
I"anakTuku

8.8

Tunsl ramakTuk. PanuoranakTMKu W KBa3apbl.
UéEpHbie bIpBI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennon, teopus bosbuioro B3peiBa. Mogaens
«ropsuer Beenennoi». PennkroBoe usiyueHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnpie po0IeMbl
aCTPOHOMHUH




INPOBEPSEMBIE HA EI'D 10 PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHNsI K IPeAMETHBIM pe3yJibTaTaM OCBOCHHS
MPoBePSIeMOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbI CPeHEro 0011ero
TpeOoBaHuUsI o0pa3oBaHusi

1 ChopMupoBaHHOCT YMEHUH pacrno3HaBaTh (PUINYCCKUE SIBICHUS

(Hpoueccm) 1 OOBICHATH UX Ha OCHOBE HN3YYCHHBIX 3dKOHOB

BJIaI[eHI/IC OCHOBOIIOJIararomumMu (1)I/ISI/I‘I€CKI/IMI/I IIOHATHUAMU u

BCIIMYNHAMU, XaPAKTCPUIYIOIITUMHU (I)I/I?»I/I‘IGCKI/IG IIPOLECCChI

ChopmupoBaHHOCTh yMEHHMH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHOM busnku " TEPMOIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOW (M3HWKHU I aHAIM3a M OOBSICHCHHS
SIBJIGHUA MUKPOMHpA, MAaKpOMHUpPa W MEramupa, paszindarh yCIOBHS
3 (rpaHunbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IIOHUMATh
BceoOmmii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH
WCIOJIb30BAHUS YACTHBIX 3aKOHOB, aHAIM3UPOBATH (PU3UICCKHEC
MPOLIECChl,  HCIONB3ysl OCHOBHBIE  TIOJNIOKEHHUS,  3aKOHBI |

3aKOHOMCPHOCTHU

CpopMUpOBaHHOCTh YMEHUS pa3UyaTh YCIOBUS TMPUMEHUMOCTH

Mojienell pU3nIecKuX TeN U MPOIECCOB (SIBICHHIA)

CpopMHUpPOBAaHHOCTh YMEHHs peliaTh pacu€THhIE 3a7aud C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHON (PU3MYECKOW MOJIENIbI0: HA OCHOBAaHUU
aHalM3a YCIOBUs BbIOMpaTh (QHU3UYECKHE MOJENH, OTBEYAIOIIHe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3AaKOHOMEPHOCTH
5 U TOCTyJdaThl  (U3MYECKMX  TEOpUM  TpU  HCIOJIb30BAHHUU
MAaTE€MaTUYCCKUX MCETOJ0B PCHICHUA 3adad, IIPOBOJUTH pvaéTI)I Ha
OCHOBaHUHM HMEIOUIUXCS JIaHHBIX, aHAJIM3UPOBaTh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbl  PEIIEHHS C y4E€TOM  MOJYyYEHHBIX

pe3yIbTaToB

Pemrate kadecTBeHHBIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUHN M3
pasHbIX pa3AesioB HIKOJIBHOTO Kypca (DM3MKH, a TaKXKe HWHTEerpaluu
6 3HAHUW W3 JpYrMX MpPEAMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTPAaUBaTh JIOTMYECKYIO0 LENOYKY pACCYXKACHHM C OINOpOH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I“IGCKI/IC SIBJICHHUSA




Bnanenue OCHOBHBIMH MeTOoAaMHu Hay4HOI'0 IIO3HAHUS,
UCTOJB3yeMbIMU B (U3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJbHBIA CIIOCOO
U3MEPEHUSI U UCIOJIb3YSl M3BECTHBIE METOJbl OLEHKH IOIPEHIHOCTER
U3MEpEHUH, MPOBOAUTH MCCIEJOBAHUE 3aBUCUMOCTEN (U3NYECKUX
BEJIMYUH C HCIOJIb30BAHUEM IIPSAMBIX HU3MEPEHUH, OOBICHATH
MOJTyYeHHbIE PE3yJIbTaThl, MCIONB3YS (pU3MUYECKHE TEOPHH, 3aKOHBI U
MIOHATUS, U JIeNIaTh BBIBOJBI; COOJIIOJATh MpaBuiia 0€30I1aCHOTO Tpya
IIpU MIPOBEACHUU HCCIEIOBAHUN B PaMKax y4eOHOIro HSKCIEpUMEHTa U
y4eOHO-UCCIIEI0BATEICKON  JESATEIBHOCTH € HCIOJIb30BAHUEM
OUQGPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOHCTB W JabopaTopHOro

o0opyoBaHus

ChopmupoBaHHOCT,  YMEHHMIl  aHAIM3MpOBaThb M OILICHUBATH
MOCJIeICTBHS OBITOBOM M MPOU3BOJICTBEHHOM JIEATELHOCTH YEJIOBEKA,
CBSI3aHHON ¢ (PU3WYECKUMH TPOLIECCAMH, C TO3UIUK IKOJOTHUYECKON
0e30IMacHOCTH; MpeACTaBICHUI o palyoHaIbHOM
NPUPOAONOJIB30BAHUM, a  TakKKe€  Pa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHUM HAyKM W TEXHOJOTHH Uil JaJbHEWIIEro pa3BUTHUSA

YCIOBCUCCKOI'O 06IJ_ICCTBa

OBnazneHue pa3inMuHbIMH crocoO0amMu paboTel ¢  MHQOpMaluen
¢u3nyeckoro  coiepXkaHWs C  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHMH KpPUTHYECKOTO

aHaJIM3a U OLEHKU JOCTOBEPHOCTH IMOJIy4aeMoil HH(popMaIiu

10

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNPUMCHATH OCHOBOIIOJIararomue
ACTPOHOMUYCCKHUEC TIOHATUA, TCOPHU W 3dKOHBI [UJId aHaJIh3a U
00BSICHEHHS (1)I/I3I/I‘leCKI/IX IIpoLEeCCOB, MPOUCXOAAINIUX HA 3Bé3I[aX, B
3BE3IHBIX CHUCTEMAX, B MEKTaJIaKTHUIEeCKO cpeac; JABMIKCHUA

HEOECHBIX TeJI, SBOJIFOLINY 3BE311 1 BeeneHHom




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA EI'D
11O PU3UKE

Kon Kon
pasnena/r JjeMe IIpoBepsieMblii 3JIeMEHT COACPKAHUS
eMbl HTA
1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanuueckoe JIBIDKEHUE. OTHOCHUTEIBHOCTD
o MeXaHu4ecKoro aBmxeHus. Cucrema orcuéra
MartepuanbHas TOUKa.
7 TPAeKTOPHA
Eé& panmyc-ekTop:
7e)=(xlr) ¥z ) =(2)),
TpaeKIOpIId,
IIEpEeMEINCHIIE: ? 'l__
112 m—.:;.(fz)_;—.(rl):r.z _;—.1: X
= (Ax. Ay, Az),
IyTE.
CroxeHIe nepeMelneHii:
A =N + A
CkopocTh MaTepuanbHON TOUKHU:
. AF _,
U=— =TI =[U‘1_.U1_.U_].
At o T
Ax , . ,
v, =—| =X/, aHaIOTIYHO v, =V,, U.=Z/.
- At =0 S )
1.13
CIoxeHIIe cKopocTeil: o, =0, + 0, .
Brruucnenue nepemenieHus U MyTH MaTEPUAITBHONW TOYKA
MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO rpaduKy
3aBUCUMOCTH V(1)
114




. . Avu .,
YCKD[JEHIIE MaTepHaldbHOI TOYEIL: a4 = — =u =
Ar |
Au C o, , .
a =—2= =(uv,),'. aganorm4eo a, =(v, )", a.=(v.)
Af 4o r
PaBHOMEpHOE IPSAMOJMHEIHOE IBHXKEHHE:
x(t) = xo + Voxt
115
U, (t) — vo, = const
PaBHOYCKOpEHHOE NPAMOINHENHOE IBUKEHUE:
() +u, I+ at’
x(t)=x,+u, t+—
] 0x 2
v(t)=uv, +at
116 a. = const
UJJ-I - L’Tx = EH.T [""’-2 _""’-1]
L+
HPII IBILKEHINI B OJTHOM HAIIPABISHII IIVIE S = 217
CBobosHOe nasieHue. Y CKOpeHrne CBOOOHOTO MaICHHS.
Vi o ﬂo
117 l
Vo o
o0 Xo {
JIBukeHue Tena, OpoLIEHHOTO MO/ YTIIOM 0. K TOPU30HTY:




[.1'{?} =X, +U,t=x+U,cosa-f

v (t)=v,, + gt =v,sino— gt

=0

o
)
g =-g=const

X

{ux (t)=uv, =y cosa

¥

1.1.8

Kpuonuneiinoe aBuxeHue. [[BrskeHue MaTepuaibHON
TOYKH 10 OKPY>KHOCTH.
VYrioBast u TUHENHHAs CKOPOCTh TOUKH:

v = wR

[Ipy paBHOMEPHOM ABUKEHUHU TOUKH 110 OKPYKHOCTH

w=_— =2
T

. LIeHTpOCTpEMHUTENBHOE YCKOPEHUE TOUKHU:

. [lonHOE yCKOpEHNE MAaTepUAIbHON TOUKH

1.1.9

Teépnoe teno. [locTynarenbHOE U BpallaTeIbHOE ABUKEHUE

TBEPIOrO Tena

1.2

JTIMHAMUKA

121

NuepuunaneHble cucteMsl oTcuéra. 11epseiii 3akoH HeroToHa.

[IpuHnnn otHOcHTEenpHOCTH ["annnes

122

Macca tena. IImoTHOCTE BemiecTna:

p=—
v

1.2.3

Cuna. [IpyHuMn cynepno3uuu CUI:

> - -

FpaBHo,aeﬁCTB = Fl + F2+' -




124

Bropoii 3akon HetoToHa: s marepuanbHoi Touku B ICO

e -

Fi=ma

N -

Ap = FAt
npu

F = const

1.2.5

-—

Fy Fy,

Tpernii 3axkoH HproTOHA 11711 MaTEpUAIIBHBIX TOYEK:

F =—_F
12 21

1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHUA: CHUJIbI MPHUTSXKCHUA MCKIY

TOUYCYHBIMHU MaCCaMHU paBHI)I
mimp
R2

F=G
Cuna Tsxectu. LleHTp TspkecTu Tenma. 3aBUCHMOCTH CHUIBI
TSOKECTH OT BBICOTHI h HaJ TMOBEPXHOCTHIO TILIAHETHI

pamuycom RO:
GMm

mg=—____
(Ro +h)?

1.2.7

Cuna ynpyroctu. 3akoH 'yka:

128

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHust CKOJIbKEHUS:

Frp=uN

Cuna TpeHus TOKOSI:

Fop <uN




Koadduuuent tpenus

1.2.9

JaBnenue:

13

CTATHUKA

131

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

M| = FI, rae 1 — mredo cuisr

-

F

OTHOCUTEIIBHO ~ OCHM,  IpPOXOJdIled  4epe3  TOYKy
MEPIEHIUKYIISIPHO PUCYHKY

13.2

LenTp macc tena. LleHTp Macc cucTemMbl MaTe€pUATbHBIX

TOYCK:

- -

_muri+morz+...

HH: m +m +...
1 2

B OIHOPOJHOM II0JIC TAKECTU

-

(g = const)

HEHTPp MACC TCjia COBMAaAACT C €0 HEHTPOM TAKCCTU

133

VYcnous paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0
\[}:"1 +F,+...=0

3akoH [Tackansa

JlaBrienue B xxuakocTH, mokosmieiics B MCO:

p =po+ pgh

3akoH Apxumena:




>
-

FApx = _PBbITeCH

€CIIH TEJO U *KUJIKOCTh nokogrcsa B UCO, To

F Apx — bg VBbITeCH

VcaoBue miaBaHus Tell

14

3AKOHbI COXPAHEHU B MEXAHUKE

I/IMHYJ'IBC MaTepHaﬂLHOﬁ TOYKH:

- -

p=mv

HNMnynbec cucTemsl Teir:

- - -

p=p1+p2t..

3aK0OH U3MEHEHUS U COXpPAaHCHUA UMITYJIbCA:

B UCO

- - -

Ap = A(Pl + p2+ . ) = FlBHe]_LIHAt + FZBHemHAt+- “

- -

B UCO , eciin

- - -

Ap = A(p1 +p2+...) =0

, €CJIM

- -

Fisuenn + F2pnemnt--- =0

PeakTuBHOE IBMKEHHE

F
ﬁfé(a?

PaboTa cuiibl Ha MaJIOM TIEpEeMEIEHUH:

;1:|}?'|-|.-'lﬁ.f'|-c05 a=F,-Ax




1.4.5

a F

—

()]
MOoIIHOCTh CUJIBI:

€CJIM 3a BpEMs

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHJIbI

AA
P=— =F-p-cosa
'&r Ar—

1.4.6

Kunernueckas OHCPIusia MaTepHaJIBHOP'I TOYKHU:
muv?2 pZ

2 " 2m

Evuu =

3aK0H M3MEHECHHUS KNHETUYECKOM OHEPTHUU CUCTEMbL

MmatepuanbHbIx Touek: B MCO AEkun = Al + A2 + ...

1.4.7

IloTenumnanpHas SHCPIrusi:

JUIA IIOTCHIIUAJIbHBIX CHJII

A12 = ElrIOTeHu - EZHOTeHL[_z AEHOTeHu

IloTenumanbpHas OHEPIHUid MaTepHaHLHOﬁ TOYKHU B
OIHOPOJHOM IIOJIC TAKECTHU:

E noreny, — MY h

[loTenunanpHas sHEprus ynpyro Ae(opMUpOBaHHOTO Tela:

kx?
E —

noTeHy — 2

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON SHEPTUU:




Euex = B + Emmm~
B IICO AE,ex = Agcex HEMOTEHELL CHI
B IICO AE,x = 0, €CII Agcex menoresm crx = 0

15

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

l'apmonnueckue  KojieOaHWs ~ MaTepPHAIbHOM  TOUKH.
Avmutynga u  (dasa  komebanuil. Kunematmyeckoe
OIHCaHUE:

x(f) = Asin| @t +o, ).

v.() =x,.

a(n=(v ), =—o'x) =a +a'x=0,
I'/I€ X - CMEILIEHUE U3 PAaBHOBECHSI.

I[I/IHaMI/I‘leCKOG OIINCaHUC:

ma, = —kx,
rIe
k = mw?
151 | -2T0 3HaYHUT, 4TO
F, =—kx.
DHEepreTuyecKoe OMMCAHUE (3axoH COXpaHEHHUS
MEXaHWYECKON IHEPTUN):
3 S
mut kS omut o k4
- 4+ = L
2 2 2 2
CBsi3p aMIUIMTYZIBI KOJEOAHWM CMEIICHUS MaTepUaTbHOU
TOYKH C aMIUTUTyJaMH KoJjieObaHui €€ CKOpoCcTH |
YCKOpPEHUSI:
2
Upe =04, @ =04
[Tepron u yactoTa KonebaHuil:
2n 1
15.2 m v

[Tepron mManmeix cBOOOIHBIX KOJIEOAHUI MaTeMaTHYEeCKOTO

MassTHUKaA:




[Tepros cBOOOHBIX KOJIEOAHUN TIPYKUHHOTO MasTHUKA!

T=2n |2
k
153 Boinyxnennsie konebanus. Pezonanc. PezonancHast kpuas
[lomepeunsie  w  mpojonbHble  BONMHBL  CKOpPOCTH
pacrpoCcTpaHeHHUs U JIJTHHA BOJIHBI:
A=vT = v
154 v
WuTepdepenus u audpaxiiys BOJIH
155 3ByK. CKOpOCTH 3ByKa
2 MOJIEKVYJISAPHA S ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKVYJISAPHA ST ®U3UKA
Mopenu cTpoeHus ra3os, )KUAKOCTEN U TBEPIBIX Tell. [lycTh
TepMOJMHAMHYECKasi cuctemMa (Terno) coctour u3 N
OJIMHAKOBBIX MOJIEKYJ1. Toraa KOTU4YeCTBO BEIIECTBA
N m
V=0—=—
Ny u
211 |,
rre
Ny
— 9ucio ABoraapo, m — Macca CUCTEMEI (Tena),
u
— MOJISIpHAs Macca BelecTBa
2.1.2 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsaumoelicTBrue YacTHIL BEIIECTBA
214 Huddysus. bpoyHoBckoe nBuxkeHne
2.15 Monenps uneanpHoro rasa 8 MKT
216 CBsi3b  MEXIy [aBJICHHEM U CpPEIHEHW KUHETUYECKOH

SHEpT nen MOCTYHNATCIBbHOTO TCIJIOBOT'O ABHUIKCHUSA MOJICKYJI




- KOHIICHTPALIMS MOJIEKYJI

uaeanbHoro raza (ociopHoe ypasuenue MKT):

myv*
2

1 s 2 —
p=-mgw =§n- =—n-&,__

e

e | b

———

riae M0 — macca 0JTHOM MOJISKYIIHI,
N

n=_

|4

2.1.7 AbcomtoTHas Temmneparypa: T =t +273K
CBs3p T EMIICpaTypbl TIa3a CoO CpCI[HGﬁ KUHETHYECKON
3H€pFHeI7'I MMOCTYHaTCJIbHOI'0 TCILJIOBOI'O JIBHIKCHHA €TI0
MOJICKYII:
2.1.8 I s
e =T |- 3 kT
L2 2
2.19 VYpasuenue p = nkT
Moenb naeanbHOro raza B TEPMOJIMHAMUKE:
| VpasaerHe Menreneesa — Knaretipona
| BeIpeUKeHHE U1 BHYTPSHHEH SHEPIHH
VpaereHne Menzneneera — KianeiipoHa (IprmeH
3arc):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H

BrlpaskeHie 114 BHYTpeHHell HepIHI 0IHOATOMHO]

raza (IIpHIMeHIIMEIe OPMET 3aIIcH ):

L‘=%vRT =%_-ch ERLY S v %pV

2




2.1.11

3akoH [lanbToHA ISl JAaBIEHUS CMECH Pa3pEKECHHBIX I'a30B:

p=p1+p2t..

2.1.12

N3onporiecchl B pa3peskeHHOM Ta3e ¢ MOCTOSHHBIM YUCIOM
MoJiekyJ N (C TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

u3oxopa (V = const):

B = const
T

u3obapa (p = const):

— = const
T

I'paduueckoe npencrapnenne uzomnporeccos Ha pV-, pT-u
VT- nuarpammax.

OO0BeIMHEHHBII Ta30BbINA 3aKOH:

pV
— = const
T

JJI1 TIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacpbllienHsle ¥ HeHachblllleHHbIe Mapbl. KauecTBeHHas
3aBUCHMOCTD IUIOTHOCTH U JJaBJICHMSI HACBIIIEHHOTO Mapa OT
TEMIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMA HACKHIILIEHHOTO

napa

2.1.14

BnaxnocTs Bo3ayxa.
OTHOCUTENBHAS BIAXKHOCTH!
pnapa(T) _ pnapa(T)

(,b = =
Puacpinnapa (T) Pracpimmnapa (T)

2.1.15

H3MeHenue arperaTHbIX COCTOSIHUN BEILECTBA: UCTIAPEHUE U

KOHJICHCALIM, KUIIEHHUE JKUIKOCTH

2.1.16

WUsmenenue arperaTHbIX COCTOSIHUM BCIIECTBA: IIJIaBJICHUEC U




KpuUCTaJUIM3alusd

2.1.17 [IpeobGpazoBanue sHEepruM B Ga30BBIX IEPEX0aax
2.2 TEPMOJAMHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sHeprus
Temnomnepenaua Kak crmocod W3MEHEHUsT BHYTPEHHEH
2.2.3 sHeprun  0Oe3  coBepiieHus ~— paborel.  KoHBekmws,
TEIUIONPOBOAHOCTD, U3Ty4EeHUE
KomnudecTBo TemioThl.
VY aenbHas TEIIOEMKOCTh BEIIECTBA C:
224
Q = cmAT
VY aenvHas Temiora napoodpazoanus L: Q = Lm.
2.2.5 VY aenbHas TeruioTa miasieHus A: O = Am.
VY aenbHas TemioTa cropanus Tommmaa g: Q = gm
DnemMeHTapHas paboTa B TEPMOAMHAMUKE:
A = pAV
2.2.6
Boruncnenne pabotel mo rpadguky mnpouecca Ha pV-
rarpaMmme
[IepBrlii 3aKOH TEPMOAMHAMUKHU:
Q12 =AU+ A1 = (U2 —Uq) + Arz
2.2.7
Anuna0ara:
Qi2=0= A1, = (U1 —Uz) =AUy
2.2.8 Bropoii 3akoH TepmoauHamuku. Heo6paTtumeie mporiecchl
[Tpuniune! aeiictBus TeroBbix MamuH. KIT/;
2.2.9 n=A3'“m‘ :“H'“"P |“"“"| M
@) O, 0

ZHATD ZHarp ZHAaTp




2.2.10

MaxkcumansHoe 3nauenune KIIJI. Hukn Kapno:
TJW‘P — 'Tm =1- T, QT

T

Harp Tm

Max N = Ny =

22.11

YpaBHEHHE TEIUIOBOTO OaaHca:

Q1+0Q2+Q3+...=0

SJIEKTPOJJMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.11

OnexTpuzauuss Tea U €€ MpOSABICHUSA. JIEKTPUUYECKUN
3apsan. [IBa Buzma 3apsaa. DIEMEHTApHBIM AJIEKTPUYECKUI

3apsna. 3aKkoH COXPAHCHUA JICKTPUUCCKOI'O 3apdaa

3.1.2

B3aumoneiictBue 3apsaa0B. Toueunble 3apsiabl. 3aKOH
Kynona:
B OJJHOPOJHOM BEIIECTBE C JUIIEKTPUIECKOU

MMPOHUIAECMOCTBIO

q,

F:k|(?1|'|:‘?:_ 1 _|".i""1|'1

&1 Ames, 1

3.1.3

Onektpuueckoe mnosie. Ero neicTBue Ha 3JEKTpUUECKUE

3apsiibl

3.14

Hanpsyk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

- F
E=_
C1r[p061-1131171

[Tone Toueunoro 3apsiaa:

q
Er=kr—2

OJTHOPOJTHOE TTOJIC:

E = const.




Kaprunsl 1TMHNNM HANIPSYKEHHOCTH 3THUX I10JIEN

3.15

HOTGHHI/IEUIBHOCTB OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh IMOTCHIMAJIOB U HAIIPSKCHUC!

A1z = q(¢1 — ¢P2) = —qA¢p = qU.

HOTCHHI/IaJ'IBHaH SHEpIrusa 3apsjia B DJICKTPOCTATHYECKOM

10JIC:

W =q¢

IloTennman SJICKTPOCTATUYCCKOI'O ITOJIA:

W
o =—
q

CBs3b HaprI)KéHHOCTI/I IIOJIAA U pa3HOCTHU IMOTCHIUAJIOB IUJIA

OJTHOPOAHOTO 3MekTpoctaTudeckoro mons: U = Ed

3.1.6

[TpyHIMI Cynepno3UIMH JIEKTPUIECKUX TIOJIEH:

- - -

E:E1+E2+...,¢ =¢1+¢2+...

3.1.7

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
YcaoBue PAaBHOBCCHUA 3apsAd0B: BHYTPU IPOBOJHUKA

Et=0

, BHYTPH U Ha IIOBEPXHOCTH IPOBOJIHMUKA ( = CONSt

3.18

I[I/IBHCKTPI/IKI/I B QJICKTPOCTATUICCKOM I10JIC.

JlypnexTpuueckasi IpOHUIIAEMOCTh BEIIECTBA €

3.1.9

Konpaencarop. 91ekTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U

DNeKTPOEMKOCTP TUIOCKOTO KOHICHCATOpa!




3.1.10

HapanﬂenLHoe COCAMHCHUC KOHACHCATOPOB:

q=q1+qz+..., U1 =U; :---’Cnapaﬂn_C1+C2+---

HOCJ’ICI[OB&TGJ'IBHOG COCIMHEHUEC KOHACHCATOPOB:

1 1 1

U=U Uy...,q1 = =..,— =—+4+=+..
1+ Uz..,q1=q Coo C1+CZ+

3.1.11

OHeprus 3apsHKEHHOTO KOHJEHCATopa:

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

321

Cwnia Toka:

IlocTostaHEbIM TOK: I = const

Jlns mocrostHHOTO TOKa ( = It

3.2.2

VYcnoBus CyniecTBOBaHUS AJIEKTPUUECKOTO TOKA.
Hanpsioxkenne U u OJIC E

3.2.3

3akon Oma 1J1s yyacTKa LEeMnu:

U
I=—
R

3.24

QHCKTPI/I‘-ICCKOC COIMIPOTHUBJICHUC. 3aBHCUMOCTD
COIMPOTUBJICHUA OAHOPOJAHOI'O MPOBOAHHKA OT €ro JJIMHBI U

CCUCHU. y,I[CJ'II)HOG COIIPOTUBJICHHUEC BECIICCTBA.

R l
5




Ucrounuku Toka. 3/]C ncrounmnka Toka:

ACTOpOHHl/IXCI/UI
3.25 q
BuyTtpennee conpoTUBIEHHUE HICTOYHUKA TOKA
3akon OMa aJ1s MOJTHOM (3aMKHYTOM ) SJIEKTPUUYESCKOM TETTH:
E=1IR + Ir, otkyzna
E
I=—
Rr
3.2.6
E.r
= R
[TapannensHOE COeTMHEHNE TPOBOJHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1
= +_+
Rnapann Rl RZ
3.2.7
ITocnenoBarenbHOE COEAMHEHNE TIPOBOJHUKOB:
U=Ul+U2+..,11=12=..,
Rnocn = R1 + R2+
Pabora snextpuueckoro Toka: A = UL,
3akoH J[xoyns — Jlenna:
Q = I?Rt
3.2.8
Ha pesucrope
U2
RIQ=A=DPRt=1Ut =t
R
3.29 MOIIHOCTB ANMEKTPUIECKOTO TOKA:




TennoBas MOIIIHOCTB, BBLACIAEMAas Ha pE3UCTOPE:

-
Pl

- Lr
P=P'R=—-=]U
R
MomHoCTh HCTOYHUKA TOKA:
Ad_
PE = : =Kl
At

CBOOOJHBIE ~ HOCHUTENM  DJEKTPUYECKHX  3apsSioB B

IIpOBOAHHKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[LIX

3.2.10
METAJUIOB, PAaCTBOPOB M PACIJIABOB JJIEKTPOJIMTOB, Ta30B.
[HonynpoBoauuku. [lomynpoBogHUKOBBIN 110

3.3 MAT'HUTHOE ITIOJIE
Mexanudeckoe B3aMMOJICUCTBHE MArHUTOB. MaruutHoe
none.  Bexkrop  marmuTtHOM — mHAyKuuu.  [IpuHnun
CyNEepHO3HUIIMYM MarHUTHBIX MOJIEH:
B=Bi+ B)+...

3.3.1
JIluann wHAYKOMKA MarHuTHOro mons. KaptuHa nuHui
WHIYKIWN MAarduTHOI'O OJIA IIOJIOCOBOT'O u
MOIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHOE TMOJ€ MPOBOJHHMKA C TOKOM.

332 Kaptuna nuHMA HMHAYKIMM MarHUTHOTO TOJs JJIMHHOTO
NpSAMOr0  MPOBOJIHUKA M 3aMKHYTOIO  KOJIBILIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM
Cunia Amriepa, e€ HanpaBlIeHUE U BETUYMHA:

F, = IBlsina
3.3.3 |, rae o — yroa Mexay HalpaBJIE€HUEM MPOBOJIHUKA U BEKTOPOM
B

Cuna Jlopenua, e€ HanpaBlieHUE U BEIMYMHA!

3.34

Frnop =1 q | vBsina




I7I€ 0. — YTOJl MEXly BEKTOpaMu

>

v

N

B

. I[BI/I)KGHI/IG 3ap;1>1<eHH0ﬁ YaCTHULBI B OTHOPOJAHOM MAaroHuTHOM
T10JIC

3.4

OJIEKTPOMATHUTHA A MHAY KA

[ToTok BEKTOpa MArHUTHON UHIYKIUU:

® = B,.S = BScosa

34.1
3.4.2 SIBnenue anekrpomarHuTHOM uHAyKUuu. DC uHayKUIMN
3aKoH AJIeKTpoMarHuTHOW uHAyKunu dapanes:
AD
3.4.3 = =—¢'j
A,y
B
\ tll
N
i
/ —
3J1C MHAYKIUU B IPSIMOM IPOBOIHHUKE JTHHOM |,
JBHKYIIEMCS CO CKOPOCTBIO
3.4.4

-

v

(w1l
B OIIHOpOI[HOM MArdmuTHOM I10J1€ B:

| E; |= Blvcosa




, TIIE 0L — yroJI MeXy BeKTopoM B 1 Hopmaibio

N

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPhI

>
-

lnv
; eCIn
l
1
B
, 1
v
TO
| E; |= Blv
345 [TpaBuso Jlenna
NHayKTUBHOCTD:
d
L=_—_
I
346 |,am®=LI
Camonnnykuus. 31C caMOMHTyKIMH:
AT
E,=—-L—| =-LI
At =0
OHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM:
LIZ
3.4.7 W, = -

35

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

3.5.1




Konebatenpubiii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIC

KOHe6aHI/Iﬂ B UACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t)=q,.sin( ot +@,)

]I['r:] =q;=mqmcos['mr+::pﬂ:] =I__ cos(ot +q,)

®opmyna TomcoHa:

T = 2mVLC
, OTKyZa
2T 1
w=-—-—=
T VJLC

CBsi3p aMIUIMTYABl 3apsiAa KOHJIEHcaTopa C aMILIUTYJ0U
CHJIBI TOKA MPH CBOOOAHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHUAX

B NACAaJIbHOM KoJiIe0aTeIbHOM KOHTYpC:

gmz—

€Y

3aKOH COXpaHEHHUs SHEPTUM B UJICATHHOM KOJIEOATEIHLHOM

KOHTYpe:
3.5.2
3.5.3 BoinykIeHHBIE 3JIEKTPOMarHuTHbBIE Kojiebanust. PezoHanc
[lepemennsiit Tok. [Ipon3BoacTBO, nepeaaya u norpediieHne
JIEKTPUUYECKON IHEPTUU
o4 cu® LI’ _cu’ LI’
+ = = X — const.
2 2 2 2
CBoiicTBa 2IIEKTPOMArHUTHBIX BOJH. B3anMHas opreHTamus
BEKTOPOB B JIEKTPOMArHUTHON BOJIHE B BaKyyMe:
3.55 -
E1lBlc
3.5.6 [xana 3IEKTPOMArHUTHBIX BOJTH. [Tpumenenue




QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I:ITy

3.6

OIITUKA

3.6.1

[IpssMOnMHENHOE pacCIpPOCTPAHEHHUE CBETAa B OJHOPOAHOMU

cpene. Toueunblit uctouHuk. Jlyy cBera

3.6.2

3aK0HBI OTpa’XCHUA CBCTA.

a=p

ol B

ST

3.6.3

[TocTpoenue n300paxeHuil B IIIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomiienune cpera:

nisina = nysing.

AOGCOTIOTHBIN NTOKa3aTeNb MPEIOMIICHUS:
c

Nagc = ;

OTHOCHUTENBLHBIA IOKA3aTEeNh MMPCIIOMJIICHU:
n, v

Notu =
1 U2

Xop JIy4eil B mpu3Me.
1"1 = 1": - H]}.] = Hz?.:
CooTHOIIEHNE YacTOT M COOTHOLIEHWE [UIMH BOJH IIpU

Mepexose MOHOXPOMATHYECKOTO CBETa uepe3 TIPaHUILy

paszena AByX ONTHYECKUX CPEI:

3.6.5




n,<n; n,

aup

[TonHoe BHYTpeHHEE OTpaskeHHUE.

[IpenenbHbIiA Yroi MOJHOTO BHYTPEHHETO OTPaKEHUSI:

1 ny
Sina,, = =—
P Noru nq

Colwuparoniue ¥ pacceuBarolIre JUH3bL. TOHKas JMH3A.

(DOKYCHOC pPaCCTOAHHUC U OIITUYCCKAA CHUJIa TOHKOM JIMH3HI:

3.6.6 D= !
U F
®opmyJia TOHKOM JIMH3BI:
1 1 1
—t_=_
d f F
YBenuueHue, JaBaeMoe JIMH30M:
h |f]
F = __ = L
H d
3.6.7
d )
]
H F
F\ h
R
B ciyuae paccenBaroiei JIMH3bIL:
1
3.6.8 DO0=F = B0,




XoJ Jiy4a, IPOIIEALIErO JUH3Y M0/ IPOU3BOJIBHBIM YIJIOM K
e¢ rnaBHON omnrtmyeckoil ocu. IloctpoeHune uz00pakeHUit
TOYKU M OTpe3Ka MPsIMON B COOMPAIOLINX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTmueckuii mpubop. [maz  kax

3.6.9
OIITUYECKAs CUCTEMA
WuTepdepennus cera. KorepeHTHbIE HCTOYHUKA. Y CIIOBUS
HaOIOCHUS MaKCHMYyMOB U MHUHUMYMOB B
UHTep(PEpEeHIMOHHON  KapTHHE OT JBYX CHH(a3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB:

3.6. 3
MaKCIIMYMBI — A= Em;': m=0,+1.£2 +3 .,
vl
MITHIIMYMEI — A=(2Zm+1)—, m=0,£1,£2,£3,
2

Hudpakuus csera. JudpaxnuonHas pemérka. YciaoBue
HaOJIIO/IEHUsI TJIaBHBIX MAaKCUMYMOB IIpH HOPMaJIbHOM
MaIEeHU MOHOXPOMAaTUYECKOI'0 CBETA C JUIMHOM BOJHBI A Ha
peméTKy ¢ nepuoaom d:

3.6.11

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus ceera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JTY AJIU3M

411 I'unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®dotonbl. DHEprus PoToHa:

4.1.2 he

E=hv=_—_=pc
1 p




Nmnynsce ¢porona:

E hv h
p = = = __
c ¢ A
413 ®doroaddexr.  Ombitet AI.  CromeroBa.  3aKOHBI
o doroaddexra
YpaBHenue DifHmTeiHa 11 HoTodPdexTa:
Eporona = ABBIX0JA + E\cyumax
rae,
hc
E(l)OTOHa =hv = 71
414
hc
ABbeoua = hv}cp = )l_
Kp
2
mv max
EKI/IHmaX = 2 = eU3an
JlaBiieHue cBera.
415 JlaBieHre cBeTa HA MOJHOCTHIO OTPAXKAIOIILYIO TOBEPXHOCTh
Y Ha MOJHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHas Mozienp aromMa
[Tocrynater bopa. M3nydyenne u nornomieane GOTOHOB MpU
Mepexo/ie aTOMa ¢ OJTHOTO YPOBHS SHEPTUU HA JIPYTOM:
he
4.2.2 Yy =——=|E, ~E,,|
Y
JIuHeiyaTbie CIEKTPBHI.
4.2.3

CrieKkTp ypOBHEN SHEPrUM aTOMa BOIOPO/a:




_ —1363B

E, , =123 _.
n-
4.3 OU3NKA ATOMHOI'O S/1PA
431 Hyxnonnas monens sinpa ['eiizenOepra — MiBanenko. 3apsn
- snpa. MaccoBoe uucio sapa. M3oronst
PannoakTuBHOCTB.
Anbda-pacnaz;
A A4 4
zX—>>5Y+ 5He
bera-pacman.
DneKTpOoHHBIH B-pacnai;
4.3.2 N N 0
ZX—= Y+ je+v,
[osutponnsrii B-pacna:
A A 0=
XN Y + S+ VvV,
lNamma-uznmydenue
3aKOH PaJMOaKTUBHOIO pacnaja:
=t
N(t) =No*2T
4.3.3
[Iycts M — macca paanoakTUBHOTO BemiecTBa. Toraa
=t
m(t) =mo*2T
434 SAnepHsble peakuyu. JleneHue U CUHTES AAEp




