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HOACHUTEJBHASA 3AIINCKA

IIporpamMma no ¢usuke Ha ypoBHE cpefHero oduiero ooOpazoBaHus pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUHN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHON
nporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuérom (emepanpHOi paboueit
nporpaMMbl Bociutanus U Konneniuu npenogaBanus yueoHoro npeameta «dusnkay B
oOpa3oBaTenbHbBIX opranuzauusax Poccuiickoit @enepanuu, peaau3yrolMX OCHOBHbBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o Qu3uke ompenenser o0s3aTellbHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO IIOCIEA0BATEIbHOCTh HU3YYEHUS TEM M Ppa3/esioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JOTMKU
y4eOHOro mporecca, BO3pacTHbIX 0COOEHHOCTEN oOy4daromuxcs. [IporpaMmMa no ¢usuke
Ia€T IPEJCTaBICHUE O LEJIX, COACPKAHUM, OOIIEN cTpaTeruu 00y4eHUsl, BOCIIUTAHUS U
pa3BUTHsL O0yYaIOUINXCA CpeACTBAMHU ydyeOHOro mpenMera «Pu3uka» Ha yriyOnéHHOM
YpOBHE.

N3ydenne kypca (U3MKH YIIIyOJEHHOTO YPOBHSI MO3BOJISIET pealM30BaTh 3aJlauu
npo(hecCHOHANIBHON OpPUEHTAllMH, HAMPaBICHO Ha CO3JaHUE YCJIOBUU Ui MPOSBIICHUS
CBOMX HWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0y4YaroluMCs,
KOTOpbIE  HEOOXOIMMBI  JJIsi  NPOAOJDKEHUs  oOpa3oBaHMs B OpraHu3alusax
npodeCCUOHAIBHOTO ~ O0pa3oBaHUsS MO  Pa3dUYHBIM  (PU3UKO-TEXHUUYECKUM U
VH)KECHEPHBIM CIIEUAIBHOCTSIM.

B nporpamme mno Qusuke ONpenesisioTcsl IUIaHUPYyEeMble pPe3ysbTaThl OCBOCHUS
Kypca (QU3UMKM Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUS:  JMYHOCTHBIE,
MeTalpeAMETHbIE, IPEIMETHBIE (Ha yriayOaéHHOM ypoBHE). HayduHO-MeToa0I0rnyecKkon
OCHOBOM 117151 pa3pab0TKu TpeOOBaHUI K JMUHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM
pe3ynpTaTaM 00y4aroluuxcs, OCBOMBIIUX MPOrpaMMy MO (U3UKE Ha YPOBHE CPEAHETO
oOuiero oOpa3oBaHUsl Ha YIiyOJIEHHOM YpOBHE, SBIISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PM3UMKM Ha yriayOJEHHOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yIbTaThI IO rojlaM 00yUEHUS;

cojiepkanue yueOHoro npeamera «Ousukay mno rojam oOy4eHusl.

[IporpamMma mo ¢u3uke UMEET MPUMEPHBIN XapaKTep U MOXKET OBITh UCTIOIh30BaAHA
YUUTEISIMU (PU3UKHU I COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[IporpamMma 1o ¢u3nMKe HE CKOBBIBAET TBOPYECKYIO HHHUIIMATHUBY YUYUTENEH U
MPEIOCTABIIAET BO3MOXHOCTHU ISl PealM3allui Pa3IMYHbIX METOJUYECKHX MOIXOA0B K
MpEenoJlaBaHui0  (PU3UKKU HAa yrayOJE€HHOM YpOBHE TMPU YCIOBUU COXPAHEHUS
00s3aTEIbHON YaCTH COJEPKAHMS Kypca.

duszuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNasi B KaueCcTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHM 00
okpyxatomem wMupe. [lIkoapHBII Kypc GU3UKH — CHCTEMOOOPA3yIOMIMN ISt
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B



OCHOBE TIPOLIECCOB U SIBJICHHM, H3yuyaeMbIX XUMHUEH, Ouojorueii, ¢uznueckoit
reorpadueit u actpoHomuei. lcnonb3oBaHuE M aKTUBHOE MPUMEHEHHE (PUIUUECKUX
3HAHUI OMpEeNEeniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe
HSHEPreTUKH, TPAHCIIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHUS HOBBIX MAaTEpHAIIOB C
3aJlaHHbIMU CcBOMcTBaMu. M3yueHue (pu3mku BHOCUT OCHOBHOM BKJIAJ B (hOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOOydaromerocs, B (OpMHUpOBaHUE YMEHHUU
MIPUMEHSATh HAYYHBIA METO]I TO3HAHUSI IPY BHITIOJIHEHUHA UMH YI€OHBIX HCCIICOBaHUH.

B ocHoBy kypca (u3uKu Ha ypOBHE CPEIHETO OOIIEr0 00pa30BaHUs MOJIOKEH Pl
U7eil, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTUYECKH
3aBEpUICHHBIM, OH COJICPKUT MaTepHall M3 BCEX pas3felioB (U3MKH, BKIIOYACT Kak
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DPHU3HUKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW mMaTepual Kypca pu3nuku oObeTuHEH
BOKPYI (Qu3nyeckux Teopuid. Beaymmm B Kypce sBisgercs (OpMHUpPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. FEE peanuzanusda MNOpPEANoiaracT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEeHIHAIa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH C
pazBuTHEeM oOOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoesa npuknaonon wnanpaenennocmu. Kypc dusuku yriayOlEHHOTO YpPOBHS
MPEANOJaraeT 3HaAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX U TEXHOJIOTHYECKUX
IIPWIOKEHUN W3YYEHHBIX TEOpUN M 3aKOHOB. [Ipm 3TOM paccMaTpuBarOTCS Ha YpOBHE
OOIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rxonocuzayuu peannzyeTcsi IOCPEICTBOM BBEICHUS JIEMEHTOB COJIEpKaHUS,
MOCBALIEHHBIX 3KOJOTUYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C
pPa3BUTHEM TEXHUKM W TEXHOJIOTHM, a Takke OOCYXIECHHS MpoOJIeM palMOHaIbHOrO
MIPUPOIONIOIB30BAHUS U KOJOTUUECKOW O€30MacHOCTH.

OcBoeHue coaepkKaHHUsl MPOrpamMmbl MO (U3MKE JOJKHO OBITh IMOCTPOCHO Ha
MPUHIUIAX CHUCTEMHO-AEATENbHOCTHOrO moaxoaa. Jus ¢usumku peanuzauus 3TUX
MPUHIUIIOB 0a3upyeTcsi Ha MCIOJIb30BAHUM CaMOCTOSITENIBHOIO 3KCHEpPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOIIEro (gakropa ydebHoro mporecca. s yrimyOoaéHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSATEJIBHOIO YYEHHYECKOIO JKCIIEPUMEHTA, BKIIFOYAOIIETO
(bpOoHTANIbHBIE YYEHWYECKHUE OMBITHI MPU U3YyYEHUH HOBOTO MaTepHuaia, jJabopaTopHbIE
paboTel U paboThl mMpakTUKyma. [Ipu 3TOM BO3MOXHBI JABa Crocoba peann3aluu
¢u3nyeckoro npakTukyma. B mepBomM ciayyae mpakTUKyM HNpOBOAUTCS JIMOO B KoHie 10
u 11 xmaccos, 1100 mocie MepBOro U BTOPOrO MOJYTOAMM B KaKJIOM M3 3THX KJIacCOB.
Brtopoii criocod — 3To mHTerpanus paboT MpakTUKyMa B CHCTEMY J1abOpaTOpHBIX padoT,
KOTOpPBIE TIPOBOJSATCS B Ipollecce u3ydeHus paszzaena (temsl). [Ipu sTom moa paboramu
MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE HCCIE0BAHUE, KOTOPOE MPOBOJIUTCA IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIArOBOM MHCTPYKIUH.



B nmporpamme mo ¢usuke cucreMa y4eHHYECKOro 3KCIEepUMEHTa, JTabopaTOpHbBIX
paboT W MpakTHUKyMa TPEJCTaBleHA €AWMHBIM TMEpedHeM. BBIOOp TeMaTuKH ISl STUX
BUJIOB  YYEHHYECKMX  MPAKTUYECKUX  pabOT  OCYIIECTBISETCA  YYaCTHUKAMU
00pa3oBaTeNbHOTO MpOIEcca UCXOMd U3 OCOOCHHOCTEW MOYPOYHOTO IJIAHUPOBAHUS U
ocHaileHust kabunera gusuku. [Ipu sToM obOecrneunBaeTcsi OBIaJCHHE O0YyYarOITUMUCS
YMEHUSMH TPOBOAUTH MPSIMbIE M KOCBEHHBIE M3MEPCHUS, UCCICIOBAHUS 3aBUCUMOCTEMN
(MBUYECKUX BEJIMYMH U TTIOCTAHOBKY OIBITOB 1O MTPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE ynenseTcs PelIeHUI0 pacyETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu
ATOM JJIsl paCUETHBIX 3a7]a4 IPUOPUTETOM SIBIISIIOTCA 3aJla4yl C SIBHO 3aJIaHHON M HESIBHO
3aJaHHOW (PU3UYECKOW MOJEINBIO, MO3BOJISIONINE TMPUMEHATh H3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjieia Kypca, Tak U UHTErpupysl MpuMEHEHHE 3HaHUN
U3 pa3HbIX pa3nesioB. /(s KauecTBEHHBIX 3aja4 MPUOPUTETOM SIBISIIOTCS 3aJlaHUSl Ha
oObsCHEHHE/Mpe/ICKa3aHue TPOTEKaHUsl (U3MUECKUX SBJICHMA W TPOILIECCOB B
OKpYXalollled >KU3HU, TpeOyromue BbIOOpa (QU3MYECKON MOJENIH JIS CHUTYyalluH
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OPI'OC COO k MarepualibHO-TEXHUYECKOMY
o0OecnieyeHr0 yuyeOHoro mpouecca Kypc (U3MKU YrilyOJE€HHOTO ypOBHSI Ha YpPOBHE
CpeIHero o01ero o0pa3oBaHus TOJKEH U3ydaThCsl B YCIOBUAX IMPEIMETHOrO KaOMHETa.
B kabunere ¢Qu3uKu JOHKHO OBITH HEOOXOAUMOE JIabopaTopHOE 000pYyIOBaHUE IS
BBITIOJTHCHHSI YKA3aHHBIX B MPOTpaMMe MO (PU3HUKE YISHHYECKHUX OIBITOB, JIJAOOPATOPHBIX
paboT 1 paboT MpakTUKyMa, a TaKKe JeMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCcTpanoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHUMAJIbHOM JIOCTAaTOYHOCTH M OO0ECHeYMBaeT TIOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMMe To (H3UKE KIIOYEBBIX JAEMOHCTPAUNA IS HKCCIENIOBAHUS HM3ydaeMbIX
SIBJICHHM M TIPOIIECCOB, AMITUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, X TEXHHUYECKHX
MIPUMEHEHU .

JlabopatopHoe  oOopymoBaHuEe ISl  YYEHWYECKMX  MPAKTHUUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMATUYECKUX KOMILJIEKTOB U OOECIEYMBAETCS B pacuére OJHOTO
KOMIUIEKTa Ha JBYyX oOywarommxcsa. TemaTwueckue KOMIUIEKTHI J1TabopaToOpHOTO
000pyIOBaHUs JOHKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUN aHAJIOTOBBIX
U 1U@GpOoBBIX TPHOOPOB, a TaKXKE KOMITBIOTEPHBIX HM3MEPHUTEIIBHBIX CHCTEM B BHJIC
1M (poBBIX Ta0OpPATOPHUH.

OCHOBHBIMHU TIEJISIMU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dopMupoBaHrUE MHTEpECa M CTPEMJICHUS OOYJaromMXCsd K HAYYHOMY H3yUEHHUIO
MPHUPOJIbI, PA3BUTHE UX WHTEIIEKTYyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHHM O HAayYHOM METOJIe¢ TO3HaHUS u (opmMupoBaHHe
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHUSIM;

(dopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3Y4YEHHUS OCHOB
CTPOCHHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHEe YMEHHN OOBICHATH SBJIECHUSI C HCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;



dbopMHupoBaHUE TIPEACTABICHUA O POAM (GU3UKKA Ui Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE TMpPEACTaBICHUI O BO3MOXHBIX cdepax Oyayued mnpodeccroHambHOM
NESTEIBLHOCTH, CBSI3AHHBIX C (PU3MKOMU, MOJATOTOBKA K JalibHEUIIEMy OOYYEHHUIO B ATOM
HaIpaBJICHUH.

JlocTiokeHrne OTUX TMelied O00eCTeunBacTCs PEIICHUEeM CISAYIOIMHUX 3aaad B
mpoIiecce n3yueHus Kypca (GU3uKHA Ha ypOBHE CPEIHETO O0Iero oOpa30BaHUS:

OpUOOpPETeHHEe CHUCTEMbl 3HAHUU 00 O0OmUX (U3UUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (PHU3UKY, 3JIEKTPOAHMHAMUKY,
KBaHTOBYIO (PM3HKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHupoBaHWEe YMEHUU TPUMEHITh TEOPETHUECKHE 3HAHWUS I OOBSCHEHUS
bU3MYEeCKUX SBIEHUW B TPHPOAEC MW JUIS TPHHITHS MPAKTUYECKHX pEIICHUN B
MOBCEAHEBHOM JKU3HMU;

OCBOCHHE CIOCOOOB pEIICHUS PAa3IMYHBbIX 33/a4 C SBHO 3aJaHHON (uU3MUecKon
MOJIEIBI0, 3a/a4, MOJIPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/jaHre (PU3MUECKONW MOJIENH,
aJIcKBaTHOM yCIIOBUSIM 3a/1a4M, B TOM YHCJIC 3a/1a4 UHKCHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPEY;

OBJAJCHUE METOJIaMH  CaMOCTOSITEIbHOTO  IUIAHUPOBAHHUS U MPOBEICHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHaliv3a M HUHTEpHpeTanuu UHGOpMalUU, ONpPEaCIICHUS
JIOCTOBEPHOCTH TOJIyYEHHOT'O PE3yJIbTaTa;

CO3/JaHHE YCJIOBUM i1 Pa3BUTUA YMEHUW IPOEKTHO-KUCCIIEIOBATEIBCKOM,
TBOPYECKOU JI€ITENBHOCTH;

pa3BuTHE HHTepeca K cdepaM mnpodeccHoHaIbHON NESITEIbHOCTH, CBSI3aHHOM C
(bu3uKON.

B cootBerctBumM ¢ TpeboBanusmMu ®PI'OC COO yrnyOnéHHbIN ypOBEHb U3y4YEHUS
yueOHoro npeaMera «Pu3ukay Ha YpPOBHE CPEIHETO OO0IIEro oOpa3oBaHMS BBIOHMpaETCs
OOyJaroIMMUCs, TUIAHUPYIONIUMHU TPOJOJDKEHHE OOpa30BaHUS 10 CHEIUAIBHOCTIM
(hU3UKO-TEXHUUECKOTO MPOQUIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpPOBEHb) Ha YpPOBHE CPEAHEro OOIIEro
oOpazoBanus otBoautcs 340 vacoB: B 10 knacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipenyaraemselil B mporpamMme no pu3HNKe NepeueHb Ja00PATOPHBIX M MPAKTUIECKUX
paboT SABJISIETCS PEKOMEHJOBAHHBIM, YYUTENb JIeJIaeT BLIOOP MPOBEICHUS JTa00paTOPHBIX
paboOT U OMBITOB C YUETOM UHAUBUIYATBHBIX 0COOEHHOCTENH 00YyUaOIINXCsl.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayynblid MeTOA MO3HAHUS PUPOABI.

®uzuka — (yHaamMeHTambHas Hayka o mpupoje. HaydHwlif MeTon MO3HaHUS U
METO/IbI UCCIIeNOBAaHUS GUZNUYECKUX SIBJICHUH.

OKCHepUMEHT W Teopusi B TMpollecce IMo3HaHus npupoasl. HaOmionenue wu
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus (PU3NYECKUX BETUYMH (aHANOTOBbIE U IU(DPOBBIC
MU3MEPUTEIIbHBIE MPUOOPBI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUIHH (AOCOMIOTHAS U OTHOCUTENIbHAS).

MopenupoBanue (U3MYECKUX SBICHUNW U TPOLIeCCOB (MarepuaibHas TOUKa,
aOCONIOTHO TBEPJOE TENO, MJCalbHAsl KUAKOCTb, WACAJIbHBIA Ia3, TOUEUHBIA 3apsn).
I'mnore3a. ®U3NYECKUI 3aKO0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPHUS.

Ponb u Mecto ¢pusnku B (GOPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MUpa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenne cuibl TOKa M HAIpsDKEHUS B LIENU ITOCTOSIHHOTO TOKa IIPU ITOMOIIU
aHAJIOrOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO C HH(ppoBor mnabopatopued mno ¢usuke. Ilpumepbr u3zMepeHus
(bu3NYECKUX BEJIIMYMH MIPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe BuxeHNE. OTHOCUTEIIBHOCTh MEXaHUUECKOTO JBMXKEHUS. Cuctema
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepHalbHON TOYKH, €ro MPOEKIUHA Ha OCU CUCTEMBI KOOPAMHAT.
Tpaexropusi.

[lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUAIBHOW TOYKHM, HUX NPOEKIHM HA OCU CHCTEMBI KoopauHaT. CiioxeHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBWXXEHHE. 3aBHCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHsS W IYyTH MaTEpPUAJIbHOM TOYKHM OT BPEMEHH U HX
rpauKu.

CBoOomHOE TMajieHWE. YCKOpEHHE CBOOOJHOro TajeHus. JIBmkeHue Tena,
OpOILIEHHOTO O] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHONU TOYKU OT BPEMEHHU U UX TpaduKH.

KpuBonuneitnoe nBmxeHue. [IBUKEHHE MaTepHaTbHOW TOYKU IO OKPYKHOCTH.
VYrnoBas u nuHeiHas ckopocTh. [lepuoa u yactora oOpamienus. [{eHTpocTpeMuTenbHoOe
(HOopMasibHOE), KacaTelbHOE (TAHTCHIMAIbHOE) MU IOJHOE YCKOPEHHE MaTepualbHOM
TOYKH.



TexHuyeckne ycTpoHuCTBa M TEXHOJOTHMYECKHUE MPOLECCHI: CIHUIOMETP, ABUKECHHE
CHapsI/10B, LICTIHBIE, IIeCTepEHYATHIE U PeMEHHBIE NIEPEeIaun, CKOPOCTHBIE JIUQTHI.

Jlemoncmpayuu.

Mopens cucTeMBl OTCUYETA, WUIIOCTPALAs KHUHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CniocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaeibHOro Nepexo/ia i n3MepeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBrKeHUs Teda, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTEW, TPACKTOPU, CKOPOCTEU NIBUKECHUS OJHOTO M TOTO K€ Tela B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

N3ydyeHne HEpaBHOMEPHOIO JBHXKEHUSA C LEJIbK OIPEIEICHUss MIHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHsI NpHU MPSMOJMHEWHOM PAaBHOYCKOPEHHOM JBHKEHUU IIO
HAaKJIOHHOMU IIOCKOCTH.

Hccnenoanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenre ycKOpeHHsl CBOOOJHOTO MaJeHHUs (PEKOMEHIOBAHO HCIIOIb30BAHUE
uudpoBoit 1adbopaTopun).

N3yuenue nBHKEHUs Tena, OPOIIEHHOIO rOpU30HTANIBbHO. [IpoBepka rumoressl o
PAMON MPONMOPUMOHAIBHON 3aBUCUMOCTH MEXKJYy HaJbHOCTBIO NOJIETA U HAYaJIbHOMU
CKOPOCTBIO TeJIa.

N3ydenune nBMKEHHUS TeNa 10 OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEPUOJAa 0OpAIlIEHUs] KOHUYECKOTO MasiTHUKA OT €ro
I1apaMeTpOB.

Tema 2. lunamuxa.

IlepBbii  3akoH Hprorona. HHepumanwsHble cuctemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH [amunes. HeuHepumanbHble cucTeMbl OTcuéra (OmpenerneHue,
MIPUMEDPBHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil.

Bropoii 3akoH HeroToHa A1s1 MarepraibHONU TOUYKH.

Tpernii 3akoH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh T'PAaBUTALMOHHOM W HHEPTHOU
MAaCCBI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTIO MaJCHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TJIAHETHI M OT TeorpadudecKoil mupoThl. [IBukeHne HEOSCHBIX TEN U UX
cryTHUKOB. 3akoHbl Keriepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKYIIETrocs ¢ YCKOPEHUEM.



Cuna tpenus. Cyxoe tpeHne. Cwiia TpeHUs CKOJIBKEHUS M CWIA TPEHUsS ITOKOS.
Koadp¢unument tpenus. Cuna conpoTUBIICHUS IPU JIBUKEHUM TeJa B )KUJKOCTH UJIH rase,
€€ 3aBHCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHMUS.

Hasnenue. 'mapocratuyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCcTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MOAIINITHUKY, JBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmionenne nBMKEHHS Tel B WHEPLUMAIBHBIX W HEWHEPIHMAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTENIBHOCTH.

KadeHnne nByX HWJIMHIPOB WM LIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAJIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE pPaBHOACHCTBYIONIEH NPUIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM
MacChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BO3HUKAIOIIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEIL.

N3mepeHne macc 1o B3aMMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUU.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHre paBHONEHCTBYIOIIEH CHJI TMPU JBWKEHUUM OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka rumnoTe3sbl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHHUSI OpycKa M0 HAKJIOHHOU
IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MACCBI.

HccnenoBanue 3aBUCHUMOCTH CUJI  YIPYTOCTH, BO3HHUKAIOIIMX B IIPYXKUHE W
PE3MHOBOM 00pa3siie, oT ux aedopmariuu.

N3ydenune NBUKEHUS CUCTEMBI TEN, CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
OJI0K.

N3mepenne koddduimenta TpeHUs TO BEIWYUHE YIIIOBOTO KodhduimeHTa
3aBuCUMOCTH Fy(N).

HccnenoBanue nABMXKEHHS Opycka IO HAKJIOHHOW IIOCKOCTH C NEPEMEHHBIM
KO3(PUIIMEHTOM TpEHUS.

N3ydenue nBuMKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpAOE Teno. [locTynarensHoe U BpalareabHOe JBUKEHUE TBEPAOTO
Tesna. MOMEHT CHIIBI OTHOCUTENBHO OcH BpamieHus. Ilmewo cunbl. CroxeHue cuil,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TskecTH Tena.

YcnoBus paBHOBECHS TBEPAOIO TEJA.

YcroitunBoe, HeyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA U TEXHOJIOTUYECKHE  IIPOLECCHI:  KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, pelIETYAThIE KOHCTPYKLIUH.



Jlemoncmpayuu.

YcioBUst paBHOBECHS.

Bune! paBHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PAaCU€T CUJl YIIPYTOCTH.

N3ydenne ycToOMYUBOCTU TBEPAOTO TEJA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3axonvl coxpanenusn ¢ MexaHuke.

NMnynec maTepuanbHOM TOYKHM, CHUCTEMBI MAaTEpUaNbHBIX TO4eK. lleHTp Mmacc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

MMnyibe CUIIBI 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakxtnBHOE nBUXEHUE.

MoMeHT nMITypca MaTepuaabHOM TOUKH. [IpencraBienue 0 COXxpaHEHUM MOMEHTA
HMITYJIbCA B LICHTPAJIbHBIX IOJIAX.

PabGora cunbpl Ha MamoM M Ha KOHEYHOM mnepeMeunieHuu. ['paduyeckoe
npecTaBiIeHue paboThl CUIIBI.

MOUIHOCTB CHJIBI.

Kunetnueckass »5sHeprusi MaTepHalibHOM Touykd. Teopema 00 HW3MEHEHHH
KMHETUYECKOW DHEPTUU MATEPUAIBHOU TOYKH.

IloreHnnanbHple WM HENOTEHIMalbHblE Cwibl. lloTeHuManbHas  SHEPrUs.
[loTtenumanbHass sHeprus ynpyro naepopmupoBaHHOW HpyxuHbL. lloTeHuManbHas
DHEPrus Tela B OJHOPOJHOM IPaBUTALIMOHHOM Moje. [loTreHnumaneHas sHeprus tena B
I'PaBUTAIMOHHOM TI0JI€ OJTHOPOJHOTO 1Iapa (BHYTpHU U BHE wapa). Bropas kocMuueckas
CKOpOCTh. TpeThsl KOCMUYECKAst CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHMEM MEXaHUYEeCKOM SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenne bepHymun a8 WACaTbHOM JKUJIKOCTH Kak CJEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: [BWXKEHUE PAaKeT,
BOJOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKaX.

Hemoncmpauyuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

HN3mepenune MOIITHOCTH CHUJIBL.

W3meHeHue sHepruu Tena Mpu COBEPILICHUN PabOTHhI.

B3aumHbIe nipeBpalieHrsi KHHETUYECKON U NTOTEHIIMAJIbHOW DHEPrUul IIPU 1EUCTBUU
Ha TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npu CBOOOIHOM Ma/IeHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne nmnyiibca Teia no TOpMO3HOMY ITYTH.



N3mepenne cuitbl TSIru, CKOPOCTA MOAECIIH 3IEKTPOMOOMIISI U MOUTHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coXxpaHeHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJICHCTBUU.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHMsI TMOTCHIMAIBHOW JHEPTHUH MPYXUHBI C paboOTOl CHIIBI
TPEHHUSL.

Onpenenenve paOOThl CUJIBl TPEHHUS TMPU JIBIXKEHHM Tela [0 HaKJIOHHOM
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHast pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUlU.

OcHoBHBIE TIOJIOKEHUST MOJIEKyJsipHO-KnHeTHuecko Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHOBckoe HBIKEHHME. XapakTep JABWXKEHUS U
B3aMMOJICHCTBUS YaCTHUILl BenlecTBa. Moaenu CTpOEHUs ra30B, )KUJIKOCTEN U TBEPIBIX TEI
1 00OBCHEHUE CBOMCTB BEIlIECTBA HA OCHOBE ITUX Mojeiei. Macca u pa3Mepbl MOJIEKYJT
(aromoB). KonmnuecTBo Bemectsa. [locTtosinaas ABorapo.

TemnoBoe paBHoBecue. Temmeparypa u crocobsl e€ usmepenus. lllkana
temneparyp Llenbcus.

Mopenps naeambHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHM: YaCTULBI ras3a
JIBWKYTCS XaOTUYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue  MenneneeBa—Kianeiipona.  AOGcomoTHas
temneparypa (wkana temneparyp KenbBuna). 3akon [lanbrona. M3ompomecchl B
UJIeaIbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsA3p MEXIy [aBICHUEM M CPENHENM KMHETUYECKOW JHEPIHEN IMOCTYyNaTeIbHOIO
TEIUIOBOTO JIBUYKEHUS] MOJIEKYJI MJEAIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH MJI€AJIbHOTO Ta3a).

CBs3b  aOCOJIIOTHOW TEMIIEpaTypbl TEPMOJMHAMHYECKOM CHUCTEMBI CO CpelHen
KMHETUYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue ycTpoilcTBa U TEXHOJIOTMYECKHE MPOIIECCH: TEPMOMETpP, OapomeTp,
[IOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BELLIECTBA.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust KUIKOCTEH.

Mopaens onbita LTepHa.

[IputsxeHne MONEKyII.

Mojenu KpUCTAUINYECKUX PELIETOK.

Habmonenue u uccienoBanue N30MpoIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue mpolecca yCTaHOBIEHUS! TEIJIOBOIO PaBHOBECHUS MPH TEILLIOOOMEHE
MEXY TOPSAYEH U XOJIOAHOU BOJOM.



N3yuenune nzorepmMuueckoro npoiecca (peKOMEeH1I0BaHO UCI0JIb30BaHUE IIUGPOBOH
1abopaTopun).

N3ydenne n30XopHOro npouecca.

N3ydenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX  YCJIOBUM s
TEPMOJMHAMUYECKOM CUCTEMBl. BHemHume u BHyTpeHHHME mnapameTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CpPEIHHE 3HAYCHUSI BEJIUYMH, OMHUCHIBAIOIMINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOAUHAMHUKHU. Camonpoun3BobHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.

Mopenp uaeanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMa YPAaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa W BBIP@KEHHE JUIA BHYTPEHHEH DSHEPrUU. Y CIOBUSA
MIPUMEHUMOCTH 3TON MOJENH: HU3Kasg KOHUEHTPALUs YacTHULl, BBICOKHE TEMIIEPATYypPBHI.
BripaxkeHre 111 BHyTPEHHEN S3HEPTUH OJJTHOATOMHOTI'O HUJI€aJIbHOTO rasa.

KBa3zucrarnueckue u HECTaTHUYECKUE MPOLECCHI.

OnemeHTapHas paboTra B TepMOJuMHAMUKe. Bpluucienwe padOThl MO rpapuky
npoiiecca Ha pV-auarpamme.

Termonepenayda kak croco® U3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKON
cucTeMbl 0e3 coBepileHus: paboThl. KoHBEKIuS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo tennotel. TenmmoéMkoCcTh Tena. Y aenpHas U MOJISIpHAsA TEMIOEMKOCTH
BelleCcTBa. YpaBHeHHe Maliepa. YaenbHas TemiaoTa CropaHus TommBa. Pacyér
KOJIMYECTBA TEIUIOTHI Ipu Teruionepeaaye. [lonstue 06 agnadbatHoM mporecce.

IIepBb1ii 3aKOH TepMOaMHAMUKUA. BHyTpeHHss sHeprus. KommyecTBo TemnoTsl U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEHW SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopo#i 3akOH TEpMOAMHAMUKH IS PABHOBECHBIX IPOLIECCOB: YEpE3 3aJAHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKOW CHUCTEMbl MPOXOAUT €IUHCTBEHHAs
aguabara. AGCONIOTHAS TeMIIepaTypa.

BTopoli 3akOH TEpMOJMHAMUKH MJisI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIJIOTy OT Oojiee XOJIOAHOro Teia K 0osiee Harperomy 0e3 KOMIIeHCAlluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKUE AaCMEKThl HKCHOJIb30BaHMS TEIUIOBBIX JBUrareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHE TMPOLECCHI:  XOJOIUIbHUK,
KOHJIMIIMOHED, AU3EIbHBIA U KapOIOpaTOPHBIN JNBUTATENH, TapoBas TypOUHA, MOTyUYCHHE
CBEPXHU3KUX TEMIEpPaTyp, YTWIN3ALMSA «TEIUVIOBBIX» OTXOJ0B C HCIOJIb30BAHHEM
TEIJIOBOTO HACOCa, YTUIW3ANUs OWOOPTaHMYECKOTO TOIUIMBA I  BBIPAOOTKHU
«TETUTOBOI U 3JEKTPOIHEPIHH.

Jemoncmpayuu.



N3menenue Temneparypsl pu aanadaTuyeckoM paciiupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnproTepHble MOJEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3ydeHne B3aWMOCBA3M DHEPIUM  MEKMOJIEKYJSIPHOTO  B3aUMOJCHUCTBUS WU
TEMIIEPATYpPbl KUIIEHUS KUJTKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. McrnapeHuwe W KuIeHHE. YJenabHas TerioTa
napooOpa3zoBaHUsI.

HacellieHHble 1 HEHachllleHHbIE Napbl. KauecTBeHHash 3aBUCUMOCTD IUIOTHOCTU H
JABJICHUSI HACBHIIIEHHOTO Tapa OT TeMIlepaTypbl, HMX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT AABICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Tépnoe teno. Kpucramimueckue u amopduble Tena. AHU30TPOINUS CBOWCTB
KpuctaiuioB. IlnmaBieHne W KpucTauM3alnMs. YJAenbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

HNedbopmanuu TBEpAOro Tena. Pactsokenwe u cxarue. Casur. Moayns HOwra.
[Ipenen ynpyrux nedopmaruii.

TeroBoe pacmmpeHue >KUIKOCTEH U TBEPABIX Tel, OO0bEMHOE M JIMHEWHOE
pacmpeHue. AHrapMOHM3M TEIUIOBBIX KOJI€OAaHMI YacTHIl BEIIECTBA Kak MPUYMHA
TETJIOBOTO pacIIUpPeHust Tl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEpPTUH B (pa30BbIX NMEPEX0OIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOe  HaTskeHHe. Koad@duuueHT MNOBEPXHOCTHOIO  HATSHKEHHUS.
Kanmwiapasle saBneHus. JlaBiaeHue mOJA MCKPUBIEHHOM MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLECCHI: KUJKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIIbI.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiicTBa HaCBILIEHHBIX MAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepenne CUitbl MOBEPXHOCTHOIO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanunnsipusie sBieHus.



Moienn HeHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHus U IJIABICHUSA KPUCTAIUIMYECKOrO BEIIECTBA.

Buner nedopmaruii.

Ha6nronenue manpix nedopmarui.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHHUSI JKUIKOCTEH.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIICHHBIX ITAPOB.

H3mepenue aOCONIOTHON BIAXXKHOCTH BO3AyXa M OIEHKa Macchl MapoB B
IOMEIIICHNH.

N3mepenue ko3 puirenTa noBepXHOCTHOTO HATSKEHMUSL.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBucuMoCTy AehopMaliii pe3suHOBOroO 00pa3ia OT MPUII0KEHHOH K
HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMH KA.

Tema 1. dnexkmpuueckoe noie.

OneKkTpu3aumss Tel W €€ NPOSBICHUA. OJEKTpUYECKMU 3apsan. JlBa Buaa
DNEKTPUYECKUX  3apsAaoB.  IIpoBONHMKHM,  OUPNEKTPUKM W TOJYIPOBOAHHUKH.
DneMeHTapHbIN NEKTPUIECKUI 3aps]l. 3aKOH COXPAHEHUs 3JIEKTPUUECKOTO 3apsia.

B3aunmopeiicteue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neucTere Ha JIEKTPUYECKHAE 3aPSIbI.

HanpsoxénnocTs anektpudeckoro nosst. [IpoOHselil 3apsan. JInHuu HanpsKEHHOCTH
ANEKTPUUYECKOTro NoJist. OMHOPOAHOE HIIEKTPUUECKOE TTOJIE.

IIoTeHIMAIBHOCTL ~ DJIEKTPOCTATHYECKOTO 1OJiA. Pa3HOCTE NOTEHIMAIOB W
HanpspbkeHue. [loTeHnnanbHas dHeprus 3apsia B 2JIEKTpocTaTuyecKoMm moste. Ilorenunan
ANEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSHKEHHOCTH TOJSA M Pa3HOCTH MOTEHIUATIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OHOPOJHOTO, TAK U HEOJTHOPOIHOTO).

[IpuHIMD Cynepno3UIMU SIIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHoW cdepol.  I[lone
pPaBHOMEpPHO 3apsUKEHHOro 1o o00béMy mapa. [lome paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOM IUIOCKOCTU. KapTuHbl JUHUN  HAOpsDKEHHOCTH ATHUX MOJNEeH U
DKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOAHMKH B DIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUYECKOM I10Je. JludnekTpuyeckas MPOHULAEMOCTh
BEILIECTBA.

Konpencatop. OnEKTPOEMKOCTh KOHAEHCATOpPA. IJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coeauHeHne KOHAEHCATOpOB. llociaenoBaTenbHOE COEOUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

JIBrUKeHME 3apsIKEHHON YaCTHUILIbI B OJJHOPOIHOM BJIEKTPUYECKOM II0JIE.



TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHME TMPOLIECCHI:  BJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3allluTa,  3a3eMJICHHUE  DJIEKTPOINpPUOOpPOB,
KOHJIeHCaTOphl, reHepatop Bau ae I'paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLAI IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IUIACTHH.

Mogaenb anekTpoctatndeckoro reaeparopa (Ban ae I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOWIAAX IUJIACTHH,
PACCTOSTHUSI MEXK]1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

OueHka CHJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnrogenue mnpeBpallieHusi SHEPruu 3apsHKEHHOTO KOHAEHCAaTopa B DHEPTHUIO
W3JIyYEHHUS CBETOANOA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILECH KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH TOTEHIMAIOB (HANPsDKEHHS) MPU TOCIEI0BATEIHLHOM
COEAMHEHNH KOH/IEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcioBusl CylIeCTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOro TOKa. MICTOYHMKHM TOKA.
Hanpsixenue U u DJ1C €.

3akoH Oma 1 y4acTKa LEeTH.

DNEKTPUYECKOE CONPOTUBJIEHUE. 3aBHUCHUMOCTH CONPOTUBIIEHUS OJHOPOJIHOTO
MIPOBOJIHMKA OT €ro [JMHBI M IUIONAAM [ONEPEYHOIO0 CEYCHHS. Y IEJIbHOE
COIIPOTHUBIJICHUE BEILIECTBA.

[TocnenoBarenbHOE, NMapauIeIbHOE, CMEMIAHHOE COEIMHEHUE TPOBOTHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenma.

MOIHOCTE  3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBJICHHUE MCTOYHMKA TOKa. 3akoH Oma sl MOJHOU
(3aMKHYTOM) 2JIEKTpUYECKOM 11enu. MOITHOCTh UCTOYHHKA ToKa. KOpoTKoe 3aMbIKaHUE.

Konpnencartop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUK FIEKTPUIECKON IHEPTUH.

Jemoncmpauuu.



M3mepenne cuilbl TOKA U HAIIPSKEHUS.

HcenenoBanue 3aBUCUMOCTH CWJIBI TOKA OT HANPSDKEHMS MU PE3UCTOpPA, JIAMIIBI
HAKAJIMBAHMS U CBETONOAA.

3aBUCUMOCTh COMPOTUBJIEHUS UUIUHAPUYECKUX MPOBOJIHUKOB OT JIJTMHBI, ILTOIIA N
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuana.

HcenenoBanue 3aBUCMMOCTH CWIBI TOKa OT CONPOTHBJICHUS IIPU IOCTOSHHOM
HaIPSHKCHNH.

[Ipsmoe uzmepenne D/IC. KopoTkoe 3amMblKaHHE TaIbBAHUYECKOTO BJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC barapeil.

HccenenoBanue pasHOCTH IMOTEHIMATIOB MEXTY IIOJIFOCAMU NCTOYHHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

HccnenoBanne CMEMaHHOTO COETMHEHUS PEUCTOPOB.

N3mepenue yaenbHoro COnpoTUBIICHUS IPOBOIHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS JUIS JIAMITBl HAKAJIMBAHMS.

VYBenuueHue npejenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C u BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctd J/[C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU NPH
KOPOTKOM 3aMBbIKaHUU.

HccenenoBanue pasHOCTH IMOTEHIMAIOB MEXTY ITOJKOCAMU NCTOYHHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

DnekTpuyecKkas MPOBOJMMOCTD Pa3IMYHbIX BELIECTB. JJIEKTPOHHAS IPOBOJIUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIIEHUS METALIOB OT TEMIEPATYPBI.
CBepXIIPOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBonuuku. CoOCTBEHHAs! M IPUMECHAsI IPOBOJUMOCTD MOJIYIPOBOJIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEKTpUYECKHUA TOK B  JJEKTPOJIMTAX. OJIEKTPOJUTHYECKAS] JAMCCOLIMALIMSL.
DnexTponus. 3akoHbl Dapanes Aisl ANEKTPOIn3a.

DJIEKTpUYECKAA TOK B raszax. CamMOCTOSATENbHBI U HECAMOCTOSITEIBHBIN pa3psii.
Paznuunbie THIIBI cCaMOCTOSTENBHOTO pa3psana. Monnus. [Lazma.

TexHHUEeCKHE YCTPOMCTBA M NMPAKTUYECKOE NPUMEHEHUE: ra3opa3psaHble JaMIIbl,
ANIEKTPOHHO-JIy4YeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOD,
dboTonmoa, CBETONMOM, TrajbBaHMKA, PAPUHUPOBAHME MEAM, BBIMJIABKA AJTIOMHHUS,
AIEKTPOHHASE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.



WckpoBoit pa3psia v MPOBOIMMOCTh BO3TyXa.

CpaBHeHMEe TPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOTHUKOB.

OaHOCTOPOHHSISI MPOBOAMMOCTD JIMO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Hab6nronenue amekTponmsa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

Du3nYeCcKU NPaKTUKYM.

Croco6p1 m3MepeHus: (U3MYECKUX BEIUYMH C HMCIOJIB30BAaHUEM AaHAJIOTOBBIX WU
U(GPOBBIX U3MEPUTEIBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE M OTHOCHUTEJNIbHBIE MOTPEUTHOCTH HW3MEPEeHU (U3UYECKUX BEIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, HCCIEIOBAHMI 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH, TPOBEPKA NPEAJIOKEHHBIX THUIOTe3 (BBIOOp H3 paldOT, ONMUCAHHBIX B
TEeMaTUYECKUX pazfenax «YUYeHUYECKHM OSKCIEpUMEHT, JabopaTopHble paboThl,
MIPAKTUKYM» ).

MexnpeaMeTHble CBS3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHA B 10 Kiiacce OCyIIECTBISIETCS C
y4€TOM COJEepKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKU, OHMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbBIE C U3YUEHUEM MeEMO008 HAYYHO20
nOo3HaHuA: SIBIICHUE, Hay4YHbId (akT, runoTes3a, (punyeckas BEIMUYMHA, 3aKOH, TEOPUS,
HaOIIOA€HUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, HW3MEPEHHE, IOrPEIIHOCTH
M3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, IIU(PPOBaAs 1abopaTopHsl.

Mamemamuka: penieHue CUCTEMbl ypaBHeHUU. Jluneiinas QyHkius, mapadoina,
runepOona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIHMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BekTopsl M ux
IIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mMexaHwdeckoe JIBIDKCHHE B JKMBOM mpupoxae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpYKalollel cpensbl,
yTWIM3alusg  OMOOPraHMYECKOro  TOIUIMBAa Ui BBIPAOOTKM  «TEIJIOBOW» M
ANIEKTPOSHEPTUH, TMOBEPXHOCTHOE HATSKEHUE W KaNWUISPHbIC SIBJICHHUS B TPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumuna: UCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHWE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, MOJIy4YeHUe HaHOMAaTEePHAaJIOB, TEIIOBbIE CBOMCTBA TBEPABIX
TeJ, XUIAKOCTEH M Ta30B, JKUJKHE KPUCTAJUIbI, SJIEKTPUUYECKHUE CBOIMCTBA METAILIOB,
AIEKTPOJIUTHUYECKAS JUCCOLMALINS, TaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUI C MCIOJB30BAHUEM MEXAHU3MOB, YUET
CyXOro W JKUAKOTO TPEHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKIUU (KPOHIITEHH,
peméTyarbie KOHCTPYKIHUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKU B TEXHHUKE



(rupockor, BOAOMET W Apyrue), ABUraTelb BHYTPEHHEro CropaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOMWIBHUK, KOHAWIMOHEP, TEXHOJOTUH TOJY4YeHHS COBPEMEHHBIX
MaTepHagoB, B TOM 4YHCJIE€ HAHOMAaTEpUAIOB, U HAHOTEXHOJOTHH, AJIEKTPOCTaTUYeCKas
3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, ra3opa3psAHbIE JIAMIIBI, MOJIYIPOBOJIHUKOBBIE
npuOOpHI, raIbBaHUKA.

11 KITACC

Paznen 4. DiekTpoauHaAMHKA.

Tema 4. Macnummnoe noe.

B3auMoencTBHE NOCTOSHHBIX MAarHWTOB W MPOBOJHUKOB C TOKOM. MarHuTHOE
rone. BexkTop MarHMTHOM WHAYKUMM. lIpuHOUMI Cyneprno3uuuy MarHWUTHBIX IIOJIEH.
JIMHUY MarHUTHOW UHYKIIAH.

MarnuTHoe TmMojJe MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHMKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, €€ HampaBiI€HHE W MOAYJIb. JI[BH)KEHHE 3apsSyKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaboTa cuiiel JlopeHiia.

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKH, rapa- U JUaMarHeTHKU.

TexHuueckre yCTpPOWCTBA M TEXHOJIOTUYECKHE  MPOLECCHI:  MPUMEHCHUE
MOCTOSIHHBIX MArHUTOB, 3JJICKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJIBUTATEID
SIko0u, yCKOPUTENH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

KapTtuna nuHU MHAYKIIMM MarHUTHOTO TIOJISI TIOJIOCOBOTO W TOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMii MarHUTHOW WHAYKIUU TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogerictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

HaOnronenue aBMkeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[IpuHun nEWCTBUS SIAECKTPOUIMEPUTEIHHOTO MPUOOpPAa MarHUTORICKTPUUECKOU
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npAKmMuKym.

HccnegoBanre MarHuTHOTO MOJIS HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHEeTHKOB.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHIAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMITEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.



SIBlieHUE BJIEKTPOMArHUTHOM WHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKIIUH.
OJIC wuHaykuuv. 3aKOH DJJEKTpOMarHuTHou wuHAyKuuu @Dapanes. Buxpesoe
anekTpudeckoe mnoie. Toku Pyko.

OJ1C uHayKUMK B TPOBOIHUKE, JIBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NuayktuBHOCTh. KaTylika MHIYKTHBHOCTH B ILI€NH MOCTOSIHHOTO TOKa. SIBieHUE
camonHAyKuu. JJIC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHl: WHAYKIIMOHHAS IEUb,
COJICHOM/I, 3aIlluTa OT AJIEKTPU3ALMHU TEJI PU IBUKCHUU B MArHUTHOM I10JI€ 3EMJIH.

Jlemoncmpayuu.

HaGnronenue SsBIeHUS 2IEKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3asucumocty /1C HHAYKIMN OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

[Ipasuio Jlenua.

[Tagenrie MarauTa B aTIOMUHHUEBOM (MEIHOMN) TpyOe.

SBneHne caMOUMHAYKITUH.

Uccnenosanne 3apucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS CHUJIBI
TOKa B IICTIH.

Yuenuueckuit skcnepumenm, nadopamopmuvie padbomul, nPAKMUKYM.

UccnenoBanue sSiBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

UccnenoBanue siBIieHUs] CAMOUHIYKIIUH.

Co6opka MoJIelH AIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHUsI U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cuctema. CBoOOIHBIE KOJICOAHMUS.

I'apmonnueckue kosebanums. KuHemMaTHueckoe M JUHAMHUYECKOE OIMCaHHME.
DHepreTuueckoe ornucaHue (3aKOH COXpaHEHHS MEXaHW4eCKoW »Hepruu). BriBon
JTUHAMHYECKOTO OIMCAHUS TapMOHWYECKHX KOJIeOaHUW M3 HX DHEPreTHYECKOro U
KUHEMATHYECKOTO OIMCAHMS.

Avmumntyna u  (aza kosieOanuii. CBs3b aMIUIMTYIbl KOJEOAHUU HMCXOIHOM
BEJMYMHBI C aMITTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

[lepuon wu wactora xkonebanuii. Ilepmom wmanbpIx CBOOOMHBIX KOJeOaHUN
MaTeMaTH4ecKoro MasTHUKa. [lepros cBOOOIHBIX KOJIeOaHu MPY>KMHHOTO MasiTHUKA.

[Tonsatue o 3aryxarommx kosieOaHusX. BbpIHyXJAeHHbIE KojieOaHus. Pe3onHaHc.
Pe3onancHass kpuBasg. BimmsHue 3aryxaHuss Ha BHJX  PE30HAHCHOM  KPUBOM.
ABTOKOJICOQHUS.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECChl: METPOHOM, Yachl,
KaydeJii, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.



3anuch K0y1e0aTeNbHOTO IBUKEHHUS.

HaGnronenue He3aBUCMMOCTH TMEpHOJia MallbIX KojieO0aHWi rpy3a Ha HHUTH OT
aMILUTATYBL.

HccnenoBanune 3aTyxaromux KoJie0aHWHW ¥ 3aBUCHMOCTH IEpHUOAa CBOOOJHBIX
KOJICOaHHI OT COMPOTUBIIEHHUS.

HccnenoBanue konebaHuil rpy3a Ha MACCUBHOM MPYKUHE C LENbI0 (HOPMUPOBAHUS
npe/iCTaBlIeHU 00 UeaTbHOM MOJIENH NMPYKMHHOTO MasTHUKA.

3aK0OH COXpaHEHUS SHEPTUU NIPU KOJICOAHUSX TPy3a HA MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U PYKUHHOTO MasiTHUKOB.

N3yuenne 3aK0OHOB IBIKEHUS TeJla B XOJIe KOeOaHUid Ha yIPyTroM MOABECE.

N3ydenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MasITHUKE.

HccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXalOIIMX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnekmpomaznumHnuole Konedanus.

Konebarenbubiii KOHTYp. CBOOOHBIE SJIEKTPOMATHUTHBIEC KOJICOaHUsI B UI€AJIbBHOM
KoJjebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsifa KOHAEHCATOpa
C aMIUTUTYJION CUJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B UJICaIbHOM K0JiIe0aTeIbHOM KOHTYpE.

3aTyxawnime 3IeKTPOMarHuTHhIE KoJjieOaHus. BhIHYKIEHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHus.

ITepemenHbI TOK. MOIIIHOCTh NEPEMEHHOTIO TOKA. AMIUIUTYAHOE U ACHCTBYIOIIEE
3HAUYCHUE CHJIBl TOKA U HANPSDKCHHS MPHU Pa3InyHON (popme 3aBUCHUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconmanbHbIA TEPEMEHHBIA TOK. Pe3ncrtop, KOHAEHCATOp M KaTyllKa
WHJIYKTUBHOCTA B I€MM CHUHYCOUJAJIBHOIO TEPEMEHHOTO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanwsubiii  tpanchopmatop. IlpouwsBoicTBo, mepenaya © - MOTpeOJIeHHE
ANEKTPUYECKON SHEPTUH.

DOKOJIOTUYECKHE PHUCKM TP TPOU3BOJCTBE  AeKTpodHepruu. KynbTypa
MCIIOJIB30BaHUS AJIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPUUECKUN 3BOHOK,
reHepaTop MePeMEHHOTO TOKa, TUHUU dJIEKTpoIiepeiay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTh YacTOThl CBOOOJHBIX KOJICOAHWUN OT MHAYKTHBHOCTH M EMKOCTHU
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

I'enepaTop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJICOAHUH.



Mopeinb 3IeKTPOMAarHuTHOTO TEHEpaTopa.

BbIHyKI€HHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pesucrop, kaTymika HHAYKTUBHOCTH U KOHJIEHCATOP B LU IEPEMEHHOIO TOKA.

Pe3onanc mpu  mocinegoBaTENbHOM — COEIMHEHMHM  PE3UCTOpa,  KaTyLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Y CcTpolCTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mopneinpb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

N3yuenune tparncpopmaropa.

Hccnenopanne MEepeMEHHOTO TOKAa 4Yepe3  IOCIEN0BATEIIbHO  COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Hab6itoieHune 31eKTpOMarHiTHOTO pE30HaHCa.

HccnegoBanue pabOThl HCTOYHHUKOB CBETA B IIENHU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMaHUNHbLE G0JIHbI.

MexaHuueckue BOJHBI, YyCIOBHA HX pacnpoctpaHeHus. llomepeunsie u
IIPOJIOJIbHBIE BOJHBL. llepuoa, ckopocTh pacnpocTpaHeHUs M JJIMHA BOJHBL. CBOCTBa
MEXaHUYECKUX BOJIH: OTpaKE€HUE, peoMiIeHre, UHTepdepeHus 1 JTudpaKus.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPebI.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBHUS M3JIyYEHHs DSJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMATHUTHBIX BOJIH: OTPa)X€HUE, IMPEIOMIICHUE, MOJISIpHU3aLus,
uHTEepPEepeHIs U TUPpaKIus.

[Ilkana 5>J€KTPOMAarHUTHBIX BOJH. I[IpUMeHEHHe 3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNEBUAEHU. Pagnonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckue yCTpoCTBA M  NPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paJAuoONpUEMHUK, TeJEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jlemoncmpayuu.

O0pazoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Kone6momieecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U IpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmtonienue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOU
Kosie0aHui.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, IPEJIOMIICHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIHs.



OO6HapyxeHue nHGPAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pPacIpOCTpAaHEHUE CBETAa B OAHOPOAHON cpene. Jlyd cBera.
To4eUyHbIN UCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpakeHHMsi cBeTa. llocTpoeHue wu300pakeHUil B
wiockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBeta. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHus. OTHOCUTENbHBIN MTOKa3aTeNb npesioMiaeHus. [IocTOsIHCTBO 4acTOThI cBETa
Y COOTHOILEHUE JUIMH BOJH IIPU MEPEXO0IE€ MOHOXPOMATUUYECKOTO CBETA YEPE3 TPAHUILY
paszeina IByX ONTHYECKHUX CPeEN.

Xop myueii B mpusme. [ucnepcus ceera. CnoxxHbli cocTaB Oenoro ceera. L[Ber.

[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yron mOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Cobuparoue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHOe paccTosiHUE U
ONTHYECKas Cuja TOHKOW JHMH3bl. 3aBHUCHUMOCTh (POKYCHOIO PpACCTOSHUS TOHKOU
chepudecKoil JIMH3bI OT €€ TEOMETPUH U OTHOCHTEIILHOTO MTOKAa3aTelIs MPEIOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NOPOLIEAUIEr0 JIMH3Y II0JI HPOU3BOJBHBIM VYIJIIOM K €€ TJIaBHOM
ontuueckon ocu. IloctpoeHne n300pakxeHuil TOUKH U OTpE3Ka MPsIMOIl B COOMPAIOIINX U
PacCenBaIOIINX JMH3aX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspemaromias cnocoOHOCTh. [7a3 kak onTuveckas
cucrema.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOMIOAEHUS MAaKCUMyMOB M MHHUMYMOB B HMHTEP(EPEHLUHOHHON KapTHHE OT JBYX
KOTEPEHTHBIX HICTOYHUKOB. [IpuMepsl KilacCHYeCKuX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. JudpaxkiumonHas pemérka. YcioBUe HAONIOJACHHS TJIaBHBIX
MaKCUMYMOB TIpH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHu4yeckre yCcTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: OYKH, JIYIa, EPUCKOI,
doToamnmapaT, MHKPOCKOI, TPOSKIIMOHHBIA  ammapar, TMPOCBETICHUE  ONTHKH,
BOJIOKOHHAsI OTNITHKA, MU(PPaKIIMOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npeioMIIeHUs CBETA.

Habuntoienne nogHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xoAa CBETOBBIX IMYYKOB Yepe3 IUIOCKONAPAUIENbHYIO IUIACTHHY U
PU3MY.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.



Mopenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnn crera.

HabmroneHue 1BeTOB TOHKUX TJIEHOK.

Ha6nronenue nudpaximu ceera.

Nzyuenne nudpakimOHHON pEIIETKH.

HaGnronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HaGnronenue nonspusanum cBeTa.

[IpuMeHeHre NoJIAPOUAOB ISl U3YUYECHHSI MEXaHUYECKUX HaIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3MmepeHune nokazaress npeioMJIeHUs CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BELIECTBA (HAa IpUMeEpe
KUJIKUX JIMH3).

N3mepennie GoKyCHOr0 pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TonyueHnune n300pakeHus B CUCTEME U3 INIOCKOTO 3epKaJia U JIMH3bI.

[Tonyuenue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHU€e TEIECKONUYECKUX CUCTEM.

Habnronenue nudpakuuu, tHTEpPEpEeHINN U MOJSIPU3ALUU CBETA.

N3yuyenune noysspusaiyu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3ydenne nHTepPepeHInu JIa3epHOro U3IyYE€HUS Ha ABYX ILEIX.

Habmronenue nucnepcum.

Habnronenue u ucciaegoBanue uPppakiiuOHHOTO CHIEKTpA.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[lonyyenue cnekTpa U3JIy4eHHs] CBETOAMOAA MPH TOMOIIM JU(PPAKIIMOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI CIeUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

I'paanipl IPUMEHMMOCTH KJIAaCCUYECKOW MexaHukH. llocTymarel crienpanbHOM
TEOPHH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBan. [IpeoOpazoBanusi Jlopenmna. YcioBue
NPUYMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH W
COKpAILlEHHUE JIJINHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHHMUeCKHME yCTPOMCTBA M  TEXHOJOTMYECKHE IPOLIECCHI:  CIIYTHHUKOBBIE
MPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHUL.

VYyeHnueckuil SKCIIepUMEHT, J1a00paTopHbIie PabOThI, MPAKTUKYM.

OnpeneneHrue UMITYJIbCAa U DHEPTUU PENSATUBUCTCKUX vacTull (mo ¢oTorpadpusm
TPEKOB 3apS’KEHHBIX YACTHUI] B MArHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-601an060ii oyaausm.

PaBHOBecHOE TemIOBOE U3NIyYeHHE (U3TyUYCHHE a0COJIFOTHO YEPHOTO Tela). 3aKOoH
cMmenieHusa Buna. I'mnoresa [imanka o kBaHTax.



@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®dotoaddext. Onbitei A. I'. CroneroBa. 3akonbl GdoTodddexra. YpaBHEeHHE
OiHmTeitHa 11 poTodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETAa Ha aOCOJIIOTHO MOTJIOMIAIONIYIO U
a0COJIIOTHO OTpaxaromryro moBepxHocTh). OnbiThl [1. H. Jlebenena.

BonHoBeie cBoiicTBa uvactun. Bomuel ne bpounsa. J{nuHa BonHbl ae bpous wu
pa3Mepbl 00JIacTH JIOKAIM3allMy ABWXKYLIEHCS dYacTullpl. KopmycKynsipHO-BOJIHOBOM
nyanusMm. Judpakmus 371eKTpOHOB Ha KPUCTAIIIAX.

Crnenuduka wusmepeHuii B Mukpomupe. COOTHOUICHHS HEONpeaeTIEHHOCTEN
['eitzenOepra.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKUE TPOLECCHI:  CIEKTPOMETP,
(dhoTodMEMEHT, GOTOJATUYHK, TYHHEIbHBII MUKPOCKOT, COJTHEUHast 0aTapesi, CBETOIUO/.

JHemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoToaddekra.

Uccnenoanue 3aBUCHUMOCTH CONPOTUBIICHUS MOJIYIIPOBOJHUKOB oT
OCBEILIEHHOCTH.

CBeToauosn.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

Uccnenosanue dporopesucropa.

N3mepenune nocrossuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @uzuka amoma.

OneITel MO HCCIEAOBAaHUIO CTpOeHHs aroma. I[lnaHerapHas wmonelnb aroma
Pesepdopna.

IToctynatel Bopa. M3nydenue u morionieHue (POTOHOB MpU MEPexoAe aToma C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMA BOJIOPO/IA.

CnioHTaHHOE M BBIHYXKJICHHOE M3JIydyeHue cBeTa. Jlazep.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE ITPOLECCHI: CIEKTPaJbHbIM aHAINA3
(cnexTpockon), 1a3ep, KBaHTOBbIII KOMIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pesepdopna.

HabmroneHune nuHEHYATHIX CIICKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTULL.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

Ha6nronenue nmunaeituaToro cnekrpa.

Uccnenoanne crekTpa pa3pexeHHOr0 AaTOMapHOrO BOJOPOJAa W H3MEpPEHHE
nocrosinHor Punbepra.

Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHLIX YACHUY.



Hyxknonnas monens simpa ['eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4uciio
sapa. U30Torsbl.

PanuoaktuBHOCTh. Anb(da-pacnajz. DJIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacral.
['amma-usnydenue.

3aKOH paJMOaKTUBHOrO pacnana. PannoakTuBHbIe H30TOIBI B npupoje. CBoilcTBa
MOHU3HUPYIOIIETO W3Iy4YeHUs. BrusHHE paJIHMOaKTUBHOCTH Ha >KUBBIE OPraHU3MBbL.
EcrectBennsbiit hoH nznydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepubie peakuuu. [lenenwe u cuHTe3 sAnep. AaepHeie peaktopsl. [IpoOnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHUHTE3a. DKOJOIMYECKUE ACHEKThl Pa3BUTHS SACPHOMN
DHEPIreTUKH.

Metoapl perucTpaiuy U UCCIEA0BaHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIBHBIE  B3aUMOJICUCTBUSA.  bapuoHbI, ME30HBI U  JICNTOHBI.
IIpencraBnenune o CtanmaptHon Moaenu. KBapk-TirooHHas MOJEIb aJPOHOB.

®uzuka 3a npeaenamu CrangaptHor Moaenu. TEéMHas MaTepust U TEMHAsI SHEPTHUSL.

EnnncTBO mznueckoil KapTUHBI MUpA.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, siepHBI peakTop, TEPMOSIEPHBIA pPEAKTOp, aroMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue noruouieHrs 0eTa-4acTyIl ATFOMUHUEM.

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpoHOMHH. l[IpukiiamHOo€ W MHPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. [I[puMeHUMOCTh 3aKOHOB (PU3UKH ISl OOBSICHEHUS IPUPOJII KOCMUYECKUX
00OBEKTOB.

MeTonabl aCTPOHOMUYECKUX HCCaeN0BaHUN. COBPEMEHHBIE ONITUYECKUE TEIIECKOIIBI,
paznoTeNIeCKONbl, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, X BUANMOE JABHXKEHUE.

ConHeuHas cuctema.

Counnne. CosiHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua u 3BE3/.

3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKHU. Jlnarpamma «CIEKTpalbHBIM KJlacC —
CBETUMOCTBY». 3BE3AbI IJIABHOW IIOCJIENOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETMMOCTB» JUIsl 3BE3] IJIaBHOM IIOCIIENOBATENILHOCTH. BHYTpeHHee cTpoeHue 3BE3N.
CoBpeMEHHBIE NPEICTABIECHUS O MPOUCXOXKICHUHN U 3BOoMoIMU ConHIa U 3BE31. DTallbl
JKU3HHU 3BE3.

Mueunsii Ilyte — nHama ['amaktuka. I[lonoxxkenume u aemxkenue CoiHia B
lNanaktuke. Tumnbl ramaktuk. Pagmoramaktvku u kBasapbel. YUEpHBIE IBIPBI B sApax
rajakTUK.

Bcenennas. Pacmmipenne Bcenennoit. 3akon Xa0O0ia. Pasz0Oeranue raiakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE M3ydYeHHUE.



Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmonenust 3BE3mHOTO Heba HEBOOPYXKEHHBIM TJA30M C  HCIOJIb30BAHHEM
KOMITBIOTEPHBIX TPWIOKCHUN I OMpPENeTICHUs IOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be31us1 CEBEPHOIO MOJYIIAPUS U IPKUAE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHHM.

Du3nYeCcKUi NPaKTUKYM.

Croco6p1 m3MepeHus: (U3MYECKUX BEIUYMH C HWCIOJIB30BAaHUEM AaHAJIOTOBBIX U
MA(POBBIX H3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE M OTHOCHUTEJNIbHBIE MOTPEUTHOCTH HW3MEPEeHU (U3UYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPCHUN, WCCIICIOBAHMA 3aBUCUMOCTEH (HU3MUECKUX
BEJIMUMH, TMpPOBEpKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp W3 paldOT, OMHCAHHBIX B
TEeMaTUYECKUX pazfenax «YUYeHHUYECKHM OSKCHEpUMEHT, JabopaTopHble paboThl,
MIPAKTUKYM» ).

O6o0maroniee MOBTOPEHUeE.

O06o0meHne W cuUcTeMaTh3alus COJACPKaHUS pa3liesioB Kypca «MexaHukay,
«MonexkynsipHass (u3MKa W TEPMOJMHAMHUKAY, «DJeKTpoauHamuka», «Koiebanus u
BOJIHBI»Y, «OCHOBBI CIEIIMAIIBHON TEOpUU OTHOCUTEIbHOCTH», «KBaHTOBas ¢duszmkay,
«INeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponb pusuku u acTpOHOMUU B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COLMAIIBHOU U
ATUYECKOU cepax NesITeIbHOCTH YellOBEKa, POJib U MECTO (PU3UKKM M aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOW KapTMHE MMPA, 3HAYEHHE ONUCATENBHOM, CUCTEMATU3UPYIOLIEH,
OOBSACHUTENFHON U MIPOTHOCTHYECKONW (QYHKIMI (HU3NIECKON TEOpHH, POb (GU3HMUECKON
Teopur B (HOPMUPOBAHUM TpPEACTaBICHUN O (GU3MUECKOM KapTUHE MHUpa, MECTO
(u3nyeckol KapTUHBI MHUpa B OOILIEM pPsAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOIE.

MeknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yriayonéHHOTo ypoBHS B 11 Kiacce OCyIecTBIsieTCs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTWUKH, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3ZAHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20
nO3HAHUA: SBIICHUE, HAy4YHBIA (PakT, runoTes3a, pusmdeckas BEIUMYMHA, 3aKOH, TEOPHS,
HaOMIOZICHNE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJCIb, HW3MEPEHHE, TIOTPEITHOCTH
M3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, LIUPPOBas Tad0paTOPHSI.

Mamemamuxka: penieHUe CUCTEMbl ypaBHeHUM. TpuroHomerpudeckue (yHKIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopsl M MX NpOEKUMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOpPOB. [Ipom3BoaHbIE
aneMeHTapHbIX (QyHkiuil. [Ipu3Haku momoOusi TPEyroJIbHUKOB, OMPEIEICHHE TI0MIA TN
IJI0CKUX QUryp u oobE€ma Ted.



Buonozus: >nekrpuueckue sBICHUS B )KUBOHM MPHUPOJIE, KOJICOATEIBHBIC JIBIKCHUS
B OKUBOW MNPHUPOJEC, OKOJOTUYCCKHE PHUCKU TMPH TMPOM3BOJCTBE DIICKTPOIHEPIHUH,
DJIEKTPOMArHUTHOE 3arps3HCHUE OKPYXKAIOLICH Cpelbl, YIbTPa3ByKOBasi JUArHOCTHKA B
MEJIMIIMHE, ONITHYCCKUE SIBJICHUS B YKUBOU ITPUPO/IC.

Xumusn: cTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAILTHYECKAs CTPYKTYpa TBEPIBIX TE,
MEXaHU3MbI 00Pa30BaHUS KPUCTALIMYSCKON PEIETKH, CIICKTPAIBbHBIN aHAIIN3.

TI'eocpagpusa: marHuTHBIC TIONMIOCA 3E€MIIH, 3aJIe)KH MAarHUTHBIX PyH, PoTochEMKa
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozus:  TpUMEHEHUE  TOCTOSHHBIX  MAarHUTOB,  JJICKTPOMAarHWTOB,
AJICKTPOABHTATENb SIKOOHM, TeHEepaTOp NMEPEMEHHOTO TOKA, WHAYKIIMOHHAS I1€Yb, JTHMHUU
BJIEKTpOIiepeiay, d3JICKTPOJBUTATEIb, pPajap, PaaUONPUEMHHUK, TEJICBH30p, AHTCHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBas TUarHOCTUKA B TEXHUKE, POCKIIMOHHBIN ammapar,
BOJIOKOHHAs OINTHKA, COJHEYHAas Oartapes, CIYTHHKOBBIC MPUEMHHUKH, sICpHAs
DHEPreTHKA M SKOJOTHYCCKHE aCleKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHNMA [TPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Pe3yabTaTbl OCBOCHHUS ydeOHOro mpeamera «Du3mKa» TOJDKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOACTBOBATHCS
chOpMUPOBAHHONW  BHYTPEHHEW MO3MUIMEH  JUYHOCTH, CHUCTEMOM  I[EHHOCTHBIX
OpUEHTAlU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[IEHHOCTSIM POCCHICKOrO OOIIECTBA, pACUIUPEHHE MKU3HEHHOIO OMbITa M OIbITA
NEATEeIbHOCTH B MPOLIECCE pealu3allid OCHOBHBIX HAIPaBICHUM BOCHUTATEIbHOU
NEATEIbHOCTU, B TOM YUCJIC B YACTHU:

rPasKIAHCKOT0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTHh T'PAKIAHCKOW TO3UIMU OOYYAIOMIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE  TPAAUIMOHHBIX  OOIEUEIOBEUECKUX  T'YMAaHUCTHYECKUX U
JTEMOKPATHUECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTh B HMHTEpPECaX TIPaKJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbLHON OpraHU3aIuy;

e YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C UX
GYHKIUSMUA U HA3HAYECHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOU NESITEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS

e CchOPMUPOBAHHOCTb POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CHOCOOHOCTH OLICHUBATh CHUTYallMI0O U TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH, B TOM YHUCJIE B
NESTEeIIbHOCTU YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUHUBOTO Oy MyIIETO.

3CTETUYECKOT0 BOCIIUTAHMS:

e DOCTETHYECKOE OTHOILIEHHE K MHpPY, BKJIIOUAsl 3CTETUKY HAay4YHOTO TBOPUYECTBA,
npucyuiero (pu3n4ecKoi Hayke.

TPY/A0BOI0 BOCIIUTAHMS:

e HHTEPEC K Pa3IUYHbIM cepaM mpoecCHOHATBHON eITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3HKON W TEXHHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BBHIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBL;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHMIO W CaMOOOpa30BaHHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:



C(OPMUPOBAHHOCTb  IKOJIOTUYECKOM  KYJIbTYphbl, OCO3HAaHUE IJ100AIBHOIO
XapakTepa 3KOJOTMYECKHUX IpooiIeM;

IUIAHUPOBAHUE U OCYLIECTBJICHHUE JCUCTBUI B OKPYXKAIOIIEH CPElEe HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHNE OIbITA IEATENBHOCTH YKOJOTHYECKON HAIPABJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUH 1O (PU3HKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(OpPMUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HaHUE EHHOCTH HAYYHOU AESITEIbHOCTH, TOTOBHOCTh B MPOILIECCE U3YUCHUS
(GU3UKKM  OCYIIECTBISATh MPOEKTHYI0O M HCCIEIOBATEIbCKYIO JI€ITEIbHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble AeHCTBUSA
ba3oBble Jiornuyeckue qeMcTBHUA:

CaMOCTOSITEJILHO bopMyIMpOBaThH u aKTyaJIM3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh UENU JEATEIbHOCTH, 3aJaBaTh IMApaMeTpbl WU KPUTEPUU HUX
JTOCTHKECHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M MIPOTUBOPEUMS B paccMaTpUBAEMbIX (PU3MYECKUX
SABJICHUSAX;

pa3pabaThiBaTh IIJIaH pEIICHUS MPOOJIeMbl C Y4ETOM aHallM3a WMEIOIINXCS
MAaTEpUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBITIOJIHATH Pa0OTy B YCIOBUSX PEaIbHOT0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/bLCKHeE 1eiiCTBUS.

BJa/leTh HAYYHOM TEPMHMHOJOTHEH, KIIOYEBBIMH TMOHATHSAMHU M METOJaMHU
(bu3nUecKoil HayKu;

BJIaIETh HABBIKAMU Y4YE€OHO-HCCIIEOBATENIBCKON M MPOEKTHON NESITEIbHOCTU B
o0nacTu (U3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIeHUs 3a7ady (PU3NYECKOTO COJEpKaHUs, PUMEHEHHUIO Pa3INYHbIX
METOJIOB MO3HAHUS;

BJAJE€Th BHUAAMH JACSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETalry, NpeoOpa3oBaHUIO M TMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (pU3UKH;
BBISIBJISITH  IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh  3aJauy,
BBIIBUTaTh THIIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JJIsl J0Ka3aTesIbCTBA
CBOMX YTBEPKICHUH, 3a7aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS;



aQHAJIM3UPOBATh IOJYYCHHBIEC B XOJ€ PEIICHUS 3a1a4d Pe3yJIbTaThl, KpUTUYECKU
OLICHMBATb UX JJOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;
CTaBUTb M (OpMyIMpOBaTh COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAHUA 10 (U3MKE B MPAKTHUYECKYI0  001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIEC MOAXOAbI U PEIICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMTYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaumeii:

BJaJCTh HABBIKAMH TIOJyYCeHHS WHGOpPMAUK (U3UICCKOTO COJACPKAHUS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH TIOWCK, aHAJU3,
CHUCTEMATH3AIMI0 W WHTEPIPETANNI0 WHOOPMAIMU PAa3IUYHBIX BHIIOB U (opM
IpeACTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B pENICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHHW3AIMOHHBIX 3a/1a4d C
coOJIfoicHuEeM TpeOOBAaHUM SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepeKeHus, MPABOBbIX M 3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30I1aCHOCTH;

CO371aBaTh TEKCThHI (PU3NIECKOTO COMEPKaHMS B Pa3IUYHBIX (popMaTax ¢ yuéTom
Ha3HA4YCHUsI WHPOPMAIMK W TICJIICBOW ayAWUTOPHUH, BHIOWpAs ONTUMAILHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3alIiH.

KoMMyHuKAaTHBHBIC YHHMBEpPCAJIbHBbIE Y4eOHbIE J1eHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
pPa3BEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEICTB;

MMOHMMATh W HCHOJIb30BAaTh IPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBUM C Yy4€TOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YICHA KOJIJIEKTUBA;

NpUHAMATh  I[E€JIM  COBMECTHOM  JACATEIBHOCTH,  OpPTraHU30BBIBATH U
KOOPAWHHUPOBATH JCUCTBUA MO €€ JTOCTHUKEHUIO: COCTABJATH IUIAH JEHUCTBUMH,
pacrpenensiTb pojau ¢ Y4éTOM MHEHUM Y4YaCTHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOU paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa M KAXKJOI0 yYaCTHUKA KOMAaHIbl B OOIIUI
Pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TIPOCKTHI, OIEHUBATh WAECH C TMO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;



OCYIICCTBJIATL IIO3UTHUBHOC  CTPATCTHYCCKOC IIOBCACHHMEC B  PA3JIMYHBIX
CUTyalu:Aax, IpoOABJIATH TBOPUCCTBO U B006pa}KeHI/IC, OBITH NHHUIIUAaTUBHBIM.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBHSA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBJIATh II03HABATEIBHYIO JACSITEIBHOCTh B 00IacTH
(U3MKM W acCTPOHOMUHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIEHUs PACYETHBIX U KAYECTBEHHBIX 3a/1a4,
IJIaH BBIIIOJIHEHHSI NPAKTUYECKOHM padOThl ¢ YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;
JieNiaTh  OCO3HAHHBIA  BBIOOp, aApPryMEHTHpPOBAaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 00JIACTH (PU3UKH,
IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIL, IMOIUOHAJIbLHbIN UHTE/JIEKT:

NaBaTh OLEHKY HOBBIM CHUTYyAallUsIM, BHOCHTH KOPPEKTHBBI B JAECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/Ie€Th HAaBBIKAMHU TO3HABATEIbHON pe(IeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pe(IEKCUM I OLUEHKH CUTYyallud, BbIOOpa BEPHOTO
peleHns;

yMEThb OLICHUBAThb PHUCKM W CBOEBPEMEHHO [PUHUMATh pELICHHS 10 HX
CHIDKEHHUIO;

IIPUHAMAaTh MOTUBBI W APTyMEHTHl JAPYTMX IIPU aHaJu3€ pe3yJIbTaTOB
NEATEIIBHOCTH;

OPUHUMATh ceOsl, TOHMMast CBOM HEIOCTAaTKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI W apryMEHThl JAPYIMX IIPU aHaIu3€ pe3yJIbTaToB
NEeATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUMX HA OMIMOKHU.

B mporecce nocTmkeHHUs TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBbI O (PU3UKe
JUISL YPOBHSI CpeAHEro oO0Iero oOpa3oBaHWs y OOYyYalOmUXCS COBEPIIEHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIaralommii copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BHJETh HANpaBJICHUsS] PAa3BUTHUA COOCTBEHHON AMOIIMOHATILHON
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJINPOBAHUs, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJEHHE, CIIOCOOHOCTh aJanTHPOBAThC K
AMOIIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEIl MOTHBALIUM, BKIIIOYAIOLIEH CTPEMJIEHHE K JOCTHMKEHHMIO LEIHU U
ycliexy, ONTUMU3M, WHULUATUBHOCTh, YMEHHUE JEMCTBOBATH, UCXOMAS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMAaTh SMOIMOHATBHOE COCTOSIHHE
APYTUX, YYUTBHIBaTh €ro IMpPH OCYIIECTBICHUH OOIICHHS, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIINUX CIOCOOHOCTh BBICTpPAaUBaTh OTHOIIECHHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, TIPOSBIISTH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

IMTPEJIMETHBLIE PE3VYJIBTATDBI

K xonny oOyuenust B 10 knacce nipeMETHbIE pPE3ylbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUIA:

MMOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTHYECKOM, IKOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax IeATeTbHOCTH YeJIOBEKa, POJdb U MECTO
GU3UKM B COBPEMEHHOW HAyYyHOW KapTHHE MHpA, 3HAUYCHHE OIMHUCATEILHOM,
CUCTEMATU3UPYIOIIEH, OOBICHUTEIILHOH U  MPOTHOCTUYECKOW  (yHKIUN
bu3nUecKoil TEOPUH — MEXAHWUKH, MOJEKYJSIPHOW (DU3UKU U TEPMOJUHAMHUKH,
posib puznueckoi Teopud B (HOPMUPOBAHHMM TPEJACTABICHUN O (HU3NUECKOU
KapTUHE MUPAa;

paznuyaTh yCIOBUS MPUMEHUMOCTH MoJielel (DU3UYECKUX TEeI M MPOIIECCOB
(sBneHUM): WHeEpIMalbHAs CcUCTeMa OTcu€éTa, aOCONIOTHO TBEPAOE TeEJO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBIJKEHHE, CBOOOJHOE IaJIeHUe,
abcoytoTHO  yrpyrast  nedopmainusi, aOCOMIOTHO yOpyroe u  abCOJIOTHO
HEYNpPYyroe CTOJKHOBEHMS, MOJENU Tra3a, JKUJIKOCTH U  TBEPAOIO
(KpuCTaIMYEeCKOro) Tena, WACaIbHBIA Tra3, TOYEUHBIA 3apsil, OIHOPOIHOE
AIEKTPUYECKOE T0JIE;

paszinyath yclioBHs (IpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MMOHMMATh BCEOOIUH XapakTep (pyHIAaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE TMPOIECChl U SBJICHUSI, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHbI MEXAHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBIWKEHUS,  (OpPMYJIbl  KMHEMAaTUKH  PaBHOYCKOPEHHOTO  JIBH)KEHUS,
npeoOpa3oBanus ['anmuies nas CKOpPOCTH M TepeMenieHus, 3aKkoHbl HbroToHa,
MPUHLNI OTHOCUTENILHOCTH ['anmuies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUS HMITYJIbCa M MEXAHHYECKOW SHEPIHH, CBS3b PaOOTHI CHIIBI C
M3MEHEHHEM MEXaHMYECKON SHEPIUH, YCIOBHS PaBHOBECHS TBEPJIOTO Tena), MpH
ATOM HCHOJb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh yCIOBHUS
OPUMEHUMOCTH (U3HYECKUX 3aKOHOB: MpeoOpazoBanHuil ['anunes, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, 3aKOHAa BCEMUPHOTO TSATOTECHHUS;

aHAIM3UPOBaTh U OOBACHATH TEIUIOBBIE NPOLECCHl U SIBJICHUSA, HCIONb3Ys
ocHoBHble mnojoxkeHuss MKT wu 3akoHbl MoyekyJsipHOM  (QU3UMKH U



TEPMOJUHAMUKHN (CBSI3b JIABJICHUS HJICAIBHOTO ra3a co CpelHed KMHETHYECKOU
SHEPrueil TEIJIOBOrO JBWXKEHUS M KOHLEHTpPAlUEeW €ro MOJIEKYJd, CBS3b
TeMIEpaTypbl BENIECTBA CO CpPEAHEH KHUHETUYECKOM DSHEPruel TEII0BOIro
JIBWKEHHSI €r0 YacTHUIl, CBS3b JABIICHUS HUICAIBHOIO ra3a C KOHUEHTpalueu
MOJIEKYJI U €r0 TeMIepaTypou, ypaBHeHue Menneneepa—Kianeipona, nepBbliii
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHEHHS SHEPTrUU B TEIJIOBBIX ITpoIleccax),
Ipd STOM HCIOJb30BaTh MATEMaTUUECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh
yCJIOBUS IPUMEHUMOCTHU ypaBHeHHsI Menneneesa—Knanenpona;

aHAIM3UPOBATh U OOBSICHATH DJICKTPUYCCKUE SIBJICHHS, MCIONB3YsS OCHOBHBIC
MOJIO’KEHUSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsiaa, 3akoH KynoHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATUUECKOTO OIS, IPUHIIUIL
CYNEpIO3UIIUM  AJIEKTPUYECKUX TOJEH, TMpU ITOM yKa3blBasg YCIOBUS
MPUMEHUMOCTH 3aKkOHa KyJloHa, a Takyke MPAaKTUYECKH BAXKHBIE COOTHOILICHUS:
3akOoHbI OMa ISl yyacTKa LENMU U I 3aMKHYTOW AJIEKTPUYECKON LENH, 3aKOH
Jlxoyns—Jlenna, mpaBuiia Kupxroda, 3akonsl Dapajes 11 dJIeKTPOJIn3a);
ONHUCHIBATh (PU3MYECKHE TIPOLIECChl W  SBJIICHHUS, MCIOJB3YS BEIUYUHBI:
MIEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE, HMMITYJbC TE€Jla W CHUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JABJICHHE, MOTCHIMAJIbHAS DSHEPTHsS, KUHETHYECKAs SHEPIHs,
MEXaHHUYeCKas PHEprus, padoTa CUJIbI, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE, CHUJIa
TSKECTH, CUJIa YIIPYTOCTH, CHJIA TPEHUS, MOIIIHOCTh, SHEPTUS B3aUMOJICHCTBUS
Tena ¢ 3emui€él BOIM3M €€ IMOBEPXHOCTH, DSHEPrus YIpyrou aedopmaiuu
MPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIOTHAs TemIepaTypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSISI DHEPTUS UJICaIbHOTO0 OJJHOATOMHOTO Ta3a, pabora
WJICAUTBHOTO Ta3a, OTHOCHUTEIbHAS BIAXHOCTh Bo3ayxa, KII wumeansHOTO
TETJIOBOTO JIBUTATENSA; JJICKTPUUYECKOE I0JIC, HANPSIKEHHOCTh JJIEKTPUUYECKOTO
MOJIA, HANPSHXKEHHOCTh TMOJISI TOYEYHOIO 3apsiga WM 3apsHKEeHHOrO Iapa B
BAKYyME€ U B JUAJIEKTPHUKE, MOTEHIIMAJ SJIEKTPOCTATHYECKOTO MOJIsI, PA3HOCTh
MOTEHIMAJIOB, JJIEKTPOABMKYIIAsd CHJIA, CHJIA TOKA, HAIMPSIKEHUE, MOIIHOCTH
TOKa, DJJICKTPUYECKass €EMKOCTb IUIOCKOTO KOHJEHCATOpa, CONPOTUBIICHUE
y4acTKa UEeNu C MOCJIEA0BATEIbHBIM W  IAPAJUIEIBbHBIM  COCIUHEHUEM
PE3UCTOPOB, SHEPTUA IJIEKTPUUECKOTO T0JI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DUBNUECKUX SIBJICHUN: MEXaHHYECKOE
JIBWKEHHUE, TEIUIOBOE JBWKCHUE YACTHUI[ BEIIECTBA, TEIUIOBOE PAaBHOBECHUE,
OpoyHOBCKOE JIBWXKeHWe, Muddys3usi, ucmapeHue, KUMEHUE M KOHICHCAIus,
TUIABJICHUE W KPUCTAIM3AIMs, HAITPABJICHHOCTh TEIUIONEPENAaun, dJICKTPU3AIUS
TeJI, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEJIMYHUHBI OT
IPYyTrOl € MCIOJb30BAHUEM TPSAMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATHh PE3YJbTATHl MOJYYCHHOW 3aBUCUMOCTH (hU3HUECKUX
BEJTMYHMH B BUJE TpauKOB ¢ yU4ETOM aOCOJIOTHBIX MOTPENTHOCTEH M3MEpPEHUH,
JeNIaTh BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS,



HIPOBOJUTH KOCBEHHBbIE M3MEpeHUs] (M3NYECKUX BEIHYWH, IPU STOM BBIOMPAThH
ONTUMAJILHBIA METOJl M3MEpPEHHs], OLIEHUBATh aOCONIOTHBIE M OTHOCHUTEJbHBIC
MOTPEIIHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOANTH OMBITBHI MO TMPOBEPKE NPEIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHaJIM3UPOBAThH
MOJYYECHHBIEC PE3YJIbTATHI U JI€7aTh BBIBOJ O CTATyCE MPEATIOKEHHON TUIIOTESBL;
coOiogaTh mpaBuia 0€30MacHOTO TpyAa MPHU IMPOBEIACHUU HCCIEIOBAHUN B
pamKax y4eOHOTO 3KCHEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIEeIOBATEIbCKON U
MPOEKTHOM NEATEIHbHOCTH C HCIOJb30BAHUEM HW3MEPHUTENBHBIX YCTPOUCTB U
71a060paTOpHOTO 000PYTOBAHUS;

pemaTh pacyE€THBIC 33Ja4Yl C SBHO 33JaHHON M HESBHO 3aJaHHOW (U3NYECKOil
MO/JIEJIbIO: Ha OCHOBAHWU aHAlM3a YCJIOBUS 0OOCHOBBIBATH BHIOOD (PH3UUECKOI
MOJIETIH, OTBEYAIOUIeH TpeOOBaHMSIM 3aJaud, MPUMEHSATH (HOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3UYECKUX TEOpUW TMPH HCIOJIb30BAHUU
MaTeMaTHYECKUX METOJOB PELIEHUs 3a]ad, MPOBOJUTh PACUETHI HA OCHOBAHUU
UMEIOLINXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METO/IbI
pelIeHUs C YYETOM NOJTYyYEHHBIX pPe3yIbTaTOB;

pemaTth KayeCTBEHHBIE 3a7aud, TpeOyIolne MPUMEHEHUS 3HAHUN M3 Pa3HbBIX
pa3nenoB Kypca (DM3HKH, a TakKe MHTETPAIMHd 3HAHUU U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O0  LMKJIa:  BBICTpauBaTb  JIOTMUECKYI0  LEMOYKY
paccyXIeHU ¢ ONOPOil Ha U3yUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NUECKHE
SIBIICHUS;

MCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS ISl OOBSICHEHHS OCHOBHBIX MPUHIUIIOB
paboThl  W3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOMCTB W
TEXHOJIOTMUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIA/la POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH W TEXHOJIOTH;,

aHAJIM3UPOBaTh M OLCHUBATh MOCJIEACTBUA OBITOBOM M MPOU3BOJACTBEHHOU
JESTeIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMHM IPOLIECCaMU, C MO3MLMN
HKOJIOTMUYECKOMN 0€30MacHOCTH, peaCTaBICHUN O  palMOHAJIbHOM
MPUPOIOTIONB30BAHUH, a TaKKE Pa3yMHOM HCIOJIB30BaHUU JAOCTHIKCHHUI HAYKU
Y TEXHOJIOTUH JJIsl TajbHEHUIIEro pa3BUTHS YEI0BEUYECKOr0 OOIIECTBA;
MPUMEHSATh Pa3UYHbIe CHOCOOBI paboThl ¢ wuHpoOpManuen (HUINIECKOTO
COJIep’KaHusl C UCMOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH,
IpU 5TOM HCTOJIH30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJOTHUHU MJIs
Moucka, TepepaboTKM ¥ TPEIbSBICHUS YYeOHOM U HAay4HO-TIOMYJISIPHOM
nHpOpMAIH, CTPYKTYPUPOBAHUS M UHTEPIIpETallud HHPOPMAIIIH, TOTYyICHHON
U3 Ppa3MYHBIX HMCTOYHMKOB, KPUTHYECKH AaHAJIU3UPOBATh IMOJYy4aeMYIO
uH(GOpPMaLIMI0O U OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS
3HAaHWU, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA WH(DOPMALINY;



IPOSIBISATh OPraHU3ALMOHHBIE U I103HABATENbHBIE YMEHUS CaMOCTOSATEIBHOIO
IpUOOpPETEHHs] HOBBIX 3HAHUN B IPOLECCE BBIMOJHEHHSI NPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpymOme C HCIOJIHEHUEM pPa3IUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TPYNIBI, PAMOHAIBHO pACIPEACsATh AEATEIbHOCTH B
HECTAHJAPTHBIX CHUTYyallUsX, aJeKBATHO OLIGHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIBI B PELIEHUE PACCMATPUBAEMON ITPOOIIEMBI;

MPOSIBJIAITh MOTUBAaLMIO K Oyaymeid npodecCHOHaIbHOM MAESTENbHOCTU 110
CHEIUATBLHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPIIIS.

K xonny oOyuenust B 11 Knacce nipeMETHbIE PE3yibTaThl HA YIIIyOJIEHHOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

MOHUMATH POJIb (PU3UKU B HKOHOMHUYECKOM, TEXHOJOTHYECKOH, COLMAIbHOU U
TUYECKOM cdepax NeATeIbHOCTH YeJIOBEeKa, pojb M MECTO (U3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpA, POJIb ACTPOHOMHMHM B IIPAKTHYECKOMN
NEATEIIBHOCTH YEJIOBEKAa W JAIBHEWIIEM HAayYHO-TEXHUYECKOM pa3BUTHH,
3HAUYEHHE  ONMCATEJIbHOM,  CHCTEMATH3UPYIOIIEH,  OOBACHUTEIBHON U
MPOTHOCTUYECKOW ~ (PYHKUMH (DU3MYECKON TEOpuM — IIEKTPOJUHAMUKH,
CHELHAIbHOM TEOPUU OTHOCUTEIbHOCTH, KBAHTOBON (DM3UKH, POJIb (PU3NUECKON
T€Opuu B (POPMUPOBAHUU IMPENCTABICHUN O (U3NUECKON KapTUHE MUPA, MECTO
(u3HUecKoi KapTUHBI MUpPa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE;

pa3ianyaTh yCJIOBUS NMPUMEHMMOCTH MoOJeNed (PU3NYECKUX Tel M IPOLECCOB
(sBEHUI): OIHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MATrHUTHOE TOJIf,
rapMOHMYECKHE  KoJieOaHMs,  MAaTeMaTU4YeCKUl  MasTHUK,  HJCaJIbHbIN
MPY>KAHHBIA MAasTHUK, TAPMOHWYECKHWE BOJIHBI, HJIE€ANbHBIN KoJieOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aTOMa, aTOMHOTO fipa U KBAHTOBOW MOJIENU
CBETAa;

pasznuyaTh yclIOBUS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMAaTh BceoOImMi Xapakrep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTh
HCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIU3UPOBaTh U OOBACHATH DIIEKTPOMArHUTHBIE TPOLECCHl M  SIBJICHUA,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS U 3aKOHBI JJIEKTPOAUHAMUKHU U CIIELIUAIbHON
TEOPUH OTHOCUTENBHOCTU (3aKOH COXPAHEHUs DSJEKTPUYECKOTO 3apsnia, CHiia
Awmrepa, cuia JlopeHiia, 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMM, npaBuiio JleHna,
cB3b DJIC caMOMHIYKIIMU B 3JIEMEHTE AJIEKTPUYECKOM LENH CO CKOPOCTHIO
W3MEHEHMS CHJIbl TOKA, IOCTYJAThl CHELUAJIbHOM TEOPHUU OTHOCUTEIBHOCTH
OWHIITEITHA);

aHAJIM3UPOBaTh M OOBSACHATH KBAHTOBBIE MPOLECCHl U SIBICHUS, HCIOJIb3YS
MOJIOKEHUS] KBAaHTOBON (pu3uku (ypaBHeHuwe OiHiuTelHa misa doTtodrddexra,
IepBbIM M BTOpPOM  mocrynarel  bopa,  IpUHOMII  COOTHOLIECHUS
HeonpenenéuHocret ['eiizenOepra, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO |



MacCOBOTO YHUCEJI W DHEPruM B SACPHBIX PEAKUHUAX, 3aKOH PaAHMOAKTUBHOTO
pacriajna);

ONMKCHIBATh (PU3MYECKHME TPOLECChl W SBJICHUS, WCIOJIb3ys BEIMYUHBIL:
HaIpPsSHKEHHOCTD JIEKTPUUYECKOTO TOJISA, TOTEHIMA AJIEKTPOCTaTUYECKOTO MOJIA,
Pa3HOCTh MOTEHIUAJIOB, 3JIEKTPOABIKYIIAS CUJIa, MHAYKIMS MAarHUTHOTO TOJI,
MarHUTHBIA TOTOK, cujia AMIepa, MHAYKTHBHOCTb, JJEKTPOJBIKYIIAS CHUJIA
CAMOMHAYKIIMM, HHEPrus MArHUTHOTO TOJISI MPOBOJHUKA C  TOKOM,
PEATUBUCTCKUA WMITYJIbC, TIOJHAST DJHEPTHUs, DHEPTUs TIOKOS CBOOOJTHOMU
YAaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsia SApa, SHEPTHs
CBA3M APA;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUsI (U3UUECKUX SIBJICHUMN: AJIEKTPOMarHUTHas
UHAYKIUS, CAMOWHIYKIUSA, pE30HaHC, HHTep(depeHurs BOJH, AUPpaKIus,
JUCTepCHusi, TMOJHOE BHYTPEHHEE OTpakeHue, (POTodIeKTpruUeckuii 3¢ ekt
(botorddexr), anpda- u Oerta-pacnagbl sAEp, TraMma-u3lydeHUe sep,
(bu3rUecKre MPUHIIMITBI CIEKTPATIBLHOTO aHAlIu3a U paboTHI JIa3epa;

OTpEENATh HANpPaBJICHUE MHAYKIIMM MArHUTHOTO IOJISI TPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHiia;

CTPOUTH HM300pa)K€HUE, CO3/7aBaeMO€ IUIOCKUM 3E€pPKaJIOM, TOHKOW JIMH30U, U
pPacCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE MOHATHS, TEOPUH U 3aKOHBI
JUTSI aHaliu3a U OOBsICHEHUS (PU3UYECKUX MPOIIECCOB, MPOUCXOISIINX B 3BE3AaX,
B 3BE3/IHBIX CHUCTEMAaX, B MEKTAIAKTUYECKOU cpejie; ABUKEHUSI HEOECHBIX Tel,
ABOJIIOLIMY 3BE3]1 U BeeneHnHoii;

MPOBOAUTL  MCCIENOBAaHUE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM MPSIMBIX MU3MEPEHHI, TP 3TOM KOHCTPYUPOBATHh YCTAHOBKY,
(buKCHpOBaTh PE3yJbTATHI MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B
BUJE TpauKoB C Y4ETOM aOCOJIOTHBIX IOrPEIIHOCTEH H3MEpEeHUM, AenaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

IIPOBOJUTH KOCBEHHBIC M3MEPEHUS (DU3UUYECKUX BEIUYUH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJl U3MEPEHHUS, OIICHUBATh AOCOJIOTHBIE M OTHOCHTEIIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL ONBITHI IO TMPOBEPKE MPEIT0KEHHON THUMOTE3bl: TJIaHUPOBATh
OKCIEPUMEHT, COOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIU3UPOBATH
MOJTYyYEHHbIE PE3YJIbTAThI U JAeJIaTh BEIBOJ O CTATYyCE MPEJI0KEHHON TUIOTE3bI;
OMHCHIBATH METOIBI TOTYYEHUSI HAYYHBIX ACTPOHOMHYECKNX 3HAHUI;

cobyirofaTe TpaBuiia OE30MacHOr0 TpyAa MPU TMPOBEICHUM HCCIICIOBAHUN B
paMKax y4eOHOIO SKCIIEpUMEHTA, MPAKTUKYMa U Y4eOHO-HCCIE0BATENbCKON U
MPOCKTHOM JEATEIBHOCTH C MCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M
1abopaToOpHOTO 000PYIOBAHUS;

pemaTth pacuy€THBIC 3a7a4M C SBHO 3aJaHHON M HESIBHO 3aJaHHOW (DU3WYSCKOU
MOJIEJIbIO: Ha OCHOBAaHMM aHajW3a YCJIOBUS BbIOUpaTh (PU3MYECKHE MOJECIIH,
OTBEYAIOIIMEe  TPEOOBAaHUSIM  3aJa4yd, MPUMEHATH  (OPMYJIbI,  3aKOHBI,



3aKOHOMEPHOCTH U TIOCTYJaThl (PU3UYECKUX TEOpPUM MpU HCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB PEIICHUs 3a]a4, IPOBOAUTH Pacuy€Thl Ha OCHOBAaHUU
UMEIOIIUXCSl JAHHBIX, aHAJTU3UPOBATh PE3YNbTATHl U KOPPEKTUPOBATH METOJbI
penIeHus ¢ y4ETOM MOJTYYEHHBIX PE3YNIbTATOB;

peniaTh Ka4eCTBEHHBIE 3a7aud, TPeOyIollMe MPUMEHEHUs 3HAHWM M3 pa3HbIX
pasziesioB Kypca (PU3MKH, a TakKe MHTErpaluy 3HaHWM U3 APYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOTO  IMKJa:  BBICTpAWBAaTh  JIOTUYECKYI0  IIETIOYKY
paccyXJIeHU ¢ OMOPOIl Ha U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (hU3HUecKue
SIBIICHUS;

MCIIOJIb30BaTh TECOPETHUUECKHE 3HAHMS ISl OOBSICHEHHS OCHOBHBIX NPUHIUIIOB
paboTbl  U3MEpPUTENBHBIX  MNPUOOPOB,  TEXHUYECKUX  YCTPOMCTB  H
TEXHOJIOTUYECKHUX MPOLIECCOB;

MPUBOIUTH MPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE NPOLIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBaTh M OLCHUBATh IOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOU
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DPU3MUECKUMHM IPOLIECCaMH, C MO3ULMN
JKOJIOTUYECKOU 0e30MacHOCTH, IIPEACTABIICHAN 0 pPalMOHAIIBHOM
MPUPOJONOIb30BAHUH, a TAKKE PA3yMHOM HCIIOIb30BAaHUU JTOCTHIKEHUN HAyKU
Y TEXHOJIOTUH JJIsl JaJIbHEHIIIET0 pa3BUTHUS YEJIOBEYECKOTO OOIIECTBA;
OPUMEHSTh pPa3jMYHble CHOCOOBl paboThl ¢ uHPoOpMaluend (HUINIECKOTO
CoJiepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(DPOPMALMOHHBIX TEXHOJIOTHUH,
IpU 3TOM UCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKa, NEepepadOTKU M MPEAbSIBICHUS Y4YEOHOM M Hay4YHO-TOMYJSPHOU
UHpOpMaIUH, CTPYKTYPUPOBAHUS M UHTEPIIPETAllMd UHPOPMAINH, TOTYyYSCHHON
U3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKH aHAJIM3UPOBATH  IOJIY4aEMYIO
MH(pOpMaAIMI0O U OLIEHHBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS
3HaHW, TaK 1 HA OCHOBE aHAJIN3a UCTOYHMKA MH(POPMALIHH;

HpPOSIBIISTh OPraHU3ALMOHHBIE U IO3HABATENbHBIE YMEHUS CaMOCTOSATEIBHOIO
npUOoOpEeTEeHs] HOBBIX 3HAHUN B MPOLECCE BBIMOIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTatb B TIpyNIE C MCHOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IJIaHUPOBATH PalOTy TPYNIbI, PALUOHAIBHO PACHPEACNATh NEATEIbHOCTh B
HECTaHJAPTHBIX CHUTyalUsX, aJeKBaTHO OIICHUBATh BKJIAQJ KaXJIOTO U3
YYaCTHUKOB T'PYMIIbI B pELHICHUE pacCMaTpUBAEMO POOIEMBbI;

OpOSBIISITH MOTHBALMIO K Oyaymed npodecCuOHaIbHOM MAESTENbHOCTH 110
CIIEHHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbI Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPO/IbI
. bubnuorexa [JOK
11 HayHbiit METO MOSHAHMS TPHPOLEL 0 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika 10 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika 10 https://m.edsoo.ru/7f41bf72
N bubmuorexa [JOK
23 Cratitka TBEpAOrO TENA > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
HToro mo pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 5 https://m.edsoo.ru/7f41bf72
3.2 Tepmoannamuka. TernaoBble MAlTUHBI 20 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1

MepEXO0abl



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

Hroro no pasneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24
4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazneny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro no pazneny 16
bubmuorexa [JOK
PesepBHOE BpeMs 10 https://m.edso0.ru
OBHIEE KOJIMYECTBO YACOB IO MPOTPAMME 170 16



https://m.edsoo.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/ HanmeHnoBaHue pa3ie/ioB H TeM IPOrpaMMBbI Konrpoannbie IIpakTuyeckue (pporie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJUHAMMUKA
1.1 Mar»uTtHoe 1oje 14 Brommozexa [IOK
https://m.edsoo.ru
bu6mmoreka [IOK
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 https://m.edsoo.ru
Hroro no pazneny 27
Pa3znen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHnnyeckue KoneOaHus 10 Bubmzorexa LIOK
https://m.edsoo.ru
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa [IOK
https://m.edsoo.ru
2.3 MexaHnuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI 10 1 bubmorexa [JOK
https://m.edsoo.ru
24 Omnrika o5 1 bubnuotexa [JOK
https://m.edsoo.ru
HToro mo pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuoser CTO

5

bu6mmorexa [IOK
https://m.edsoo.ru

Hroro nmo pazneny



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Paszgen 4. KBAHTOBAS ®PU3UKA

N bu6mmoreka [IOK
4.1 KopnyckynspHo-BOIHOBOM Ayasin3m 15 httos://m.edsoo.ru
4.2 duznka aToma ) bubmmorexa [JOK
https://m.edso0.ru
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YJACTHII https://m.edso00.ru
Hroro no pazneny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bubmuorexa [JOK
5.1 DneMEHTHl aCTPOHOMUU U aCTPOPU3UKU 12 httos://m.edsoo.ru
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
6.1 duznyeckuil NpakTUKyM 16 16 https://m.edsoo.ru
HToro mo pazaeny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 0000IICHUE TIPETIMETHOTO
71 COJIepKaHUs U OTIBITA JETETHHOCTH, 15 bubnmoreka [JOK
' MPUOOPETEHHOTO P U3yUYEHUU Kypca (HU3UKH https://m.edso0o.ru
10 - 11 xmaccoB
Hroro no pazaenxy 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso0.ru
OBUIEE KOJIMYECTBO YACOB 110 TPOTPAMME 170 16



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 Ousznka — pyHIaMeHTalbHas HAyKa O 1 bubnnoreka [JOK
Ipupoe https://m.edsoo.ru
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HUCCKUX SIBJICHHUI https://m.edsoo.ru
DKCIEPUMEHT U TEOPHs B MPOIIECCe
bu6mmoreka [IOK
3 no3Hanus npupoasl. Habmonenne u 1
https://m.edso0.ru
HKCIIEPUMEHT B (hU3HKE
bubnnorexka [JOK
4 CniocoObl u3mepeHus: pU3NYECKUX BEIIMYUH 1 1
https://m.edso0.ru
AOCOIOTHAs U OTHOCUTEIbHAS
. bubmuorexa [JOK
5) MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1
https://m.edso0.ru
BEITUYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uky B OPMUPOBAHUHN COBPEMEHHOMN 1 bubmuorexa [IOK
Hay4YHOU KapTHUHBI MUDPA, B IPAKTUYECKOMN https://m.edso0.ru
NEeATeIFHOCTH JIF0IeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcueTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 bubnmoreka [JOK
nerxenus. [Ipsimas u oOpaTHas 3a1aun https://m.edso0.ru
MEXaHUKH
8 PaBHOMEpHOE NTPAMOIIMHENHOE TBUKEHUE. 1 bubnmoreka [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

I'pamueckoe onrcanne paBHOMEPHOTO
IPSMOJIMHEHHOTO ABHKCHUS

https://m.edsoo0.ru

Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
IPOEKLIMU HA OcU KoopAUuHAT. Tpaekropus.
[Tepemenienue. Ckopocts. X npoekuuu Ha
OCH KOOpJUHAT

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

10

11

CroxxeHue nepeMereHuii 1 CKoOpocTeil.
Pewenne 3amau

HepaBHOMepHOG JBHKeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiitnoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

bubmuorexa [JOK
https://m.edsoo.ru

12

I'paduueckoe onucanue npsMOINHENRHOTO
JIBI)KEHUS C [TOCTOSIHHBIM YCKOPEHHUEM

13

CBobosiHOE najieHune. Y cKopeHue
¢BOOOIHOTO ITaJ€HN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

14

15

16

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U TIOJIHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

[TepsbsIif 3akoH HetoToHA. THEpUMaIbHBIE
cuctembl orcuéra. [Tpunuun



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

OTHOCUTEILHOCTH | annes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
Hrrotona

20 [Ipunnun cynepmno3uiuu cui. Pemenne
3a/1a4 Ha MpUMEHEeHre 3aKk0HOB HpioToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO
nageHus
JIBmkeHre HeOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cul

25 TpeHus. J{BUKEHUE B KUAKOCTH U Tase C
Y4ETOM CHJTBI COITPOTUBIICHUSI CPEIIBI

26 HaBnenue. ['ugpocrarnueckoe JaBjieHUE.
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTymarensHOE U BpalareabHOe
JIBIKEHUE TBEPJIOTO Telia

08 MOMEHT CUJIBI OTHOCHUTEILHO OCHU
Bpaienus. [1neqdo cuibl

29 CrnoxeHue Cuil, MIPUIIOKEHHBIX K TBEPAOMY




teny. LleHTp TsxecTu Tena. Y cinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHUS

30

31

Pemenue 3amau

KoHnTtposbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rtena"

32

NMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX To4eK. [leHTp mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

I/IMHy.TII)C CHJIbl 1 USMCHCHUC UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTtuBHOE ABYOKEHHE

34

35

MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.
IIpencraBnenue o COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
mpecTaBiIeHne paboThl CHIIbI. MOIIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
N3MEHEHNN KUHETHYECKOU OHEpPIrun
MaTepuaIbHOU TOUKH

38

[ToTeHManbHBIE U HETTOTEHIINATIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpCTI:H KOCMHUYCCKasA CKOPOCTh. CBs3b




pa6OTBI HCIIOTCHUMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHISCKOM OHCPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyum U1 uacaIbHON
KUIAKOCTH

a1 KonTtponsHast pabora o Teme "3aKoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 temioTbl. OcHoBHBIE MoJiokeHnuss MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
CtpoeHue ra3000pa3HbIX, KHUIKUX U

43 TBEPJBIX TeJ. XapaKTep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosiHHas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBECHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
JlanbToHa

50 H3omporeccsl B ueaaibHOM rase ¢

IIOCTOSAHHBIM KOJITHYECTBOM BE€IICCTBA




51

I'paduueckoe npeacraBieHue
M30IIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOAMHAMHYECKOI CUCTEMBI CO CpPEIHEH
KUHETHYECKON dHEPruei MoCTymaTeIbHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

56

57

58

O0001eHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "OcuoBsr MKT"

KonTponbnas pabota nmo Teme "OCHOBBI
MKT"

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMOJAMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOH MOJIENIN

60

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPOKEHHE 11 BHYTPEHHEH SHEPTUU

61

BeIpaxenue 111 BHyTpEHHEN SHEPTUU




OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBasucratnueckne U HecTaTHISCKHE
IIPOLECChI

62

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

64

Terutonepenaya Kak crnocod W3MEHEHHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
YaenbHas ¥ MOJISIpHAS TEINIOEMKOCTH
BEILIECTBA. Y IEJIbHAS TEMJIOTA CTOPAHUS
TOILTMBA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TEIIoneperaye

67

68

[TonsiTre 06 aguabaTHOM Mpoliecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KoauuecTBo TemIoTs u pa60Ta KaK MCpPbI

U3MEHEHUS BHYTpeHHeW dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JTsI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOIHBIX
IIPOLIECCOB

70

[IpuHIMTIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII




71

MakcumanbsHoe 3nauenue KITM. uxn
Kapno

72

73

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

Pemenue 3amau

75

76

O06o01IeHre U cucTeMaTu3alys 3HaHu| 1o
teme "Tepmonunamuka. TemnoBbie
MaIIuHbI"

KoHTpoinbHas pabota 1o Teme
"Tepmoaunamuka. TennoBbsie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue v kurieHue. Y aenbHas TEeIioTa
napooOpazoBaHUs

78

HaCI)IHIeHHI)IG M HCHACBIIICHHBIC I1aphI.
KadgecTtBeHHas 3aBUCHMOCTD INIOTHOCTH U
JaBJICHUS HACBIMICHHOTO IMapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIIICHHOT'O I1apa. 3aBUCHMOCTh
TCMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

79

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCHUTEbHAS BIAXKHOCTD

80

81

Pemenue 3agau

TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB




82

[LnaBnenue u kpucrauM3anus. Y 1eabHast
tertoTa riaBieHus. Cyoaumanus

83

84

85

Hedopmaruu BEpaOTO Tena. PacTskeHue
u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii

TermoBoe paciupeHue XKUAKOCTEN U
TBEPABIX T€. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YacCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprUn B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanusspHabie
saBJieHUd. /aBieHune noa NCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

90

91

92

Kontponbnast pabota mo teme "Arperarabie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tel U e€ MpOosiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U MOTYTIPOBOHUKH

DneMEHTApHBIN ANEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaoB. ToyeuHbie




3apsapl. 3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
96 [Ipo6usrii 3apsia. JInaun HanPsHKEHHOCTH

SJICKTPHUYCCKOTI'O I1OJIA. OI[HOpOIIHOG
QJICKTPHUUYCCKOC I10JIC

[MoTeHIMaTLHOCTD 3JCKTPOCTATHUECKOTO
97 1oJsg. Pa3sHoOCTh OTEHITHATIOB U
HaIMpsHKCHUE

[ToreHiranpHast SHEPIrHs 3apsiaa B

98 9JIEKTPOCTATHYECKOM T10J1€. IToTeHIman
3JIEKTPOCTATHIECKOTO MOJIS

CBsi3b HANTPSDKEHHOCTH TOJIST M PA3HOCTH
99 TIOTEHIIMAJIOB IS JICKTPOCTATHUECKOTO
OISt

100 [IpyuHOHI cynepno3unuy JIEKTPUIECKUX

noJieu

101 Pemenne 3amau

IIone Toueunoro 3apsaaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHOMN cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0eCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIE€KTPOCTATHUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsi0B

105 JIMBIEKTPUKHU U ITOJIYIIPOBOJHUKY B




SJICKTPOCTATUYCCKOM I10JIC

Konaencarop. 91eKTpoEMKOCTh

106 KOHJCHCATOPa. DIEKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 [TapaienpHOE cOeTMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemrenne 3agau

111 JIB>KeHUE 3apsHKCHHOW YacTHIIBI B
OJIHOPOJHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amay

113 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DnekTpuyeckoe nose"

114 KonTponbhas pabota mo Teme
"Onexrpuueckoe noiue"
Cwina Toka. ITocTosSHHBIN TOK. Y CIIOBUS

115 CYILLECTBOBAHMSI IOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

116 Hcrounnkny Toka. Hanpsokenue u 3/1C

117 3akoH OMa JJis yyacTKa LEMH.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOTHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U MJIOIA N
MOTIEPEYHOTO CEUCHUs

119 VY enpHOE CONMPOTHRIICHHUE BEIIECTBA.

Penrenue 3anau




[MocnenoBaresbHOE, MapaLICIbHOE,

120 CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB .

121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabota anekTprudeckoro Toka. 3aKoH 1
Hxoynsa —Jlenua

124 Pemenue 3amay 1
MOIIHOCTH IEKTPUUECKOTO TOKA.

125 TennoBas MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucTope

126 Pemrenne 3amau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHE 1
HCTOYHHKA TOKa

128 3axon OMa 1715 TOJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

130 MoIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konnencarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemenne 3amau 1

134 Pemenne 3amag no teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

135 Pemenue 3agad mo teMme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

136 Penrtenue 3anad mo treMe "IlocTOAHHEIN 1

AIEKTPUYECKUM TOK"




137 O0o001IeHNe U CHCTeMaTH3alus 3HAHUN T10
teme "TlocTOSIHHBIN AIeKTPUUECKU TOK"

138 KonTponpHas paboTa mo Teme

"TTocTOsIHHBIN MMEKTpUYECKUI TOK"

DJIeKTpUYecKast IPOBOJUMOCTD Pa3IMIHBIX
139 BEIIIECTB. DJICKTPUUECKHUI TOK B METaJIax.
CBepXnpoBOAUMOCTD

DJIEKTPUUYECKHI TOK B pacTBOpax U
140 paciuiaBax 3JeKTpouTOB. 3akoHbl Dapanes
JUTSL DJICKTPOJIH3a

141 DnexTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.

142
Baxyymubie mprOopbl

143 DNEeKTPUUECKUI TOK B OIYIPOBOJHUKAX

144 [TonynpoBoaHKUKOBBIE TPUOOPHI

Du3nYeCKU IPAKTUKYM I10 TEME

"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B

LIENH IOCTOSIHHOTO TOKA TP IIOMOILHU

145 aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiaK "3HaAKOMCTBO C IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus PU3NYECKUX BEIUYUH MPU

MMOMOIIY KOMIBIOTEPHBIX TATYUKOB"

Pu3n4eCKUul IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LENTbI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

146

147 Pu3n4eCcKuil IPAKTUKYM 110 TEME




148

149

150

151

"N3MepeHue yCKOpEeHHUs Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBYDKECHHUH 110 HAKJIOHHOM IIJIOCKOCTH" MIIN
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBHKeHun"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yueHne NBUKEHUS TeJla IO OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITN
"UccnegoBanue 3aBUCUMOCTH IepUoja
oOpallieHnss KOHUYeCKOT0 MasiTHUKA OT €ro
napameTpos"”

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpHU ABMKEHUH OpycKa Mo HaKJIOHHON
iockocTy" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aedpopmanun’
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3




J1érkuii 0J10K"

152

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucumoctu Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpyCKa 110 HaKJIIOHHOM
IUIOCKOCTH C NEPEMEHHBIM KO3 HUIIMEHTOM
Tpenus" win "M3ydeHue ABUKEHUs Ipy3a
Ha Bajly ¢ TpeHueM"

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuil paBHOBECHUS
TBEPAOTO TeJIa, UMEIOIIETO OCh BpaLICHUS"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
TJIOIIA/h OTIOPHI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IyTH" My "M3mMepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MOIIIHOCTH cuJIbl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
MMITYJIbCA MPH YIPYTOM B3aUMOJEHCTBUH"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"M3y4yeHue n30TepMUYECKOro mpolecca
(pexoMeH1I0BaHO HCIIOIb30BAHHE




g poBoit tabopatopun)" win "U3ydeHue
M30X0pHOTO Mnpouecca unu "N3yuenue
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoiiecca OCThIBAaHUS
BemtectBa" uinu "Mccinenosanue
aauabaTHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

dusnueckuil NpakKTUKyM 10 TeMe
"M3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
*)uakocren" win "M3mepenue yaenbHOU
TETJIOTHI TJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomerienun". Msmepenue koapuureHTta
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILEn
KoHAeHcarop' uiu "Pacnipenenenue
Pa3HOCTU MOTEHIUAIOB (HAMPSKEHUS) IPU
IIOCJIEI0BATEIBHOM COCIUHEHUH




KOHJIEHCAaTOpoB"

159

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"UccnegoBanue CMEIaHHOTO COETUHEHUS
pe3uctopoB" unu "M3aMepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS AJIs JTaMITbl HaKaJIuBaHUus"

160

Pu3n4ecKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA"

nuin "UccnegoBanue 3aBUCUMOCTH 1
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT

temriepaTypbl” uinu "CHATHE BOJBT-

aMIEPHON XapaKTepUCTUKU Auoaa"

161

PeseprubIil ypok. O60011EHNE U
cUCTeMaTu3alus 3HaHWUI 10 TEME 1
"Kunemaruka"

162

163

164

165

Peseprubiit ypok. O60011eHIE U
CHUCTeMaTU3als 3HaHUH 110 TEME 1
"lunamuka"

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anus 3Haguil o teme "CraTtuka 1
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
CHUCTEMAaTH3allMsl 3HAaHUI 1o TeMe ""3aKOHEBI 1
COXpaHEHHUs B MEXaHUKeE"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui no treme "OCHOBBI 1
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”




166

PesepBHeiit ypok. O600ICHHE U
cHCTEMAaTHU3allUs 3HaHUH 110 TEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

167

PesepBHeiit ypok. O600IICHHE U
cUcTeMaTu3alus 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBbie nepexoab"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3sanus 3HAHUH 110 TEME
"DnexkTpuueckoe moie"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUIl TOK"

PesepBHslit ypok. O600111eHNE U

cucTeMaTu3aiusa 3HaHui 1mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Marautaoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndeckoe ¥ JUHAMHYECKOE

OITMCaHME KOJIEOATEIBbHBIX ,I[BH)KCHHI;'I




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX YPHEPTrEeTUIECKOTO U
KUHEMATHYECKOT'O OIMMCAHMS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTtuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanus. Pe3oHanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMme "Mexanndeckue kojicoanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CHITBI
TOKa B KOJIeOATeTbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroIue JIeKTPOMarHuTHbIS

41 KoJjeOaHus. BeiHyKIeHHbBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIEe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
ANEKTPUYECKON SJHEPTUU
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o01IeHre U cucTeMaTU3alus 3HaHU| 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Nudpaszsyk u yaerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha mpuMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpAXKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon aydei B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oemoro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

20 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 Wutepdepenuus ceta

7 KorepenTHble HCTOYHUKH. Y CIOBUSA
HaOJFOIeHUsT MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HaOJII0/IeHUS TIIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTU3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TIOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppexr. Onpitel A. I'. CTonerosa. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTorPdexTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bosubl ne bpoiins. JlnuHa BoJHBI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEH
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemrenne pacy€THBIX 3a/1a4
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa Boj0poja

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyuYeHUE
cBeTa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3otonsl. PagnoakTMBHOCTH
3aKoH panoaKTUBHOTO pacmnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTApHbIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3BE3Us, APKHE
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBUKEHUE

122

123

Comeuynas cucrema. Comaite. CoyiHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie nmpobiieMbl acCTpOHOMUU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCHMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA"
nn "Onpenenenre MarHUTHOM MHIYKIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

DuU3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CaMOMHIYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpumepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJsipu3anuu ceera'

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe uccienoBanus Gporoadpdexra” niu
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM JO3UMETpA" MiIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN JUIS
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147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeATEIIbHOCTH YeJIOBEKa

O06o0011eHre U cucTeMaTu3alus 3HaHuH.
Ponb u MecTo pU3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148
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0O0001IeHNe U cCUCTEMAaTH3AIlNS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 (U3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Craruka TBEpaoro tena'
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O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"
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O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110
teMe "DnekTpuyeckoe nose"

158
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0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "[1oCTOsHHBIN 21eKTpuuecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHNe U cCUCTEMATU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

161
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163

Peseprubrit ypok. O6001eHNE U
CHCTEMATHU3aIMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anms 3Hauui mo reme "Onruka"
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168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHui 1o reme "dusnka
atoma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METO/IMYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka (B 3 vactsax), 10 knace/ Yacts 1: I'ennenmreiin JI1.3., [luk FO.U; nox penakiueit
Opnosa B.A.; Hacts 2: I'eBaenmreiin J1.9., Tuk FO.U., nox penakuueit Opnosa B.A.;
Yacts 3: I'ennenmreitn JI.O., Komkuna A.B., JIleBueB I'.M., O011ecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTHhIO « MOl MHEMO3MHA»

» dusuka (B 2 yactax), 11 kmace/ Yacts 1: INegaenmreitn JI1.3., uk FO.W.; ox
penakuueit Opnosa B.A.; Hacts 2: I'engenireitn J1.9J., Komkuna A.B., Jlesues I'.11.,
OO6m1ecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCThIO « 1Ol MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. 10 knacc. ba3oBblit 1 yriy0ia€HHBIN ypoBHU. MeToandeckoe nmocooue ¢
yKa3aHUSIMU K PENICHUIO 3a/1a4 NOoBbIIeHHON TpyaHoctu / JI.O. T'ennenmreitn, A A.
bynarosa, A.B. Komkuna, 11.B. Kopauibes. - M.: BUHOM. Jlaboparopust 3nanui. 2018.
- 368 ¢ : .

2. ®usuka. 11 knacce. ba3oBslii U yrayOn€HHbIN ypoBHU. MeToquyeckoe nocodue ¢
yKa3aHUsMU K PEHISHUIO 3a/1a4 NOBbIIeHHON TpyaHocTu / JI.O. I'ennenmreiin, A A.
bynarosa, A.B. Komkuna, 11.B. Kopauibes. - M.: BUHOM. Jla6oparopust 3nanuii. 2018.
-208 ¢ : mi.

3. ®usuka. 10 knacc. YueOHuk /it 0011eo0pa3oBaT. OpraHu3auil ¢ Mpul.Ha 3JIEKTPOH.
HocuTele: 0a30BbId U npodunbHblil ypoBHU/ .51, Mskumes, b.b. byxoBues, CoTckuii
H.H./ M.: Tlpocemienue, 2020.

4. Kynepureiin FO.C. @usuka. uddepeHuupoBaHHble KOHTPOJIbHbBIE pa0OTHI. 7 -

1 1xmacc.CII6.: U3a. Jlom «CentaOpby, 2015.

5. ®uzuka. «k KOHCTPYKTOP» CaMOCTOATENBHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccer:
nocobwue s yuutesaei odmeoopasonar. yupexaeHuit/ C.M. Anapromeukus, A.C.
CnyxaeBckuii.- M.: IIpocsemienue, 2018.

6. Coopnuk 3amau o gusuke. 10-11 xkmaccel (k yueOnukam ['.4. Msikumesa u.ap.) — M.:
Ok3ameHn, 2019.

7. COopnuk 3a1a4 no ¢usuke 115 10—11 knaccel: mocodue I yyanmxcs
o011e00pa3oBar. opranuzanuii: 6a3oBsiii U npodui. yposau / H.A. Tlapdentnena.- 5-¢
u3a. M .: IIpoceewenue, 2017 r.

8. ®usuka. 3agaunuk. 10-11 xi.: [Tocobue s 061me006pa3oBart. yupexaeHui /
PeiMkeBua A. I1. - M.: [Ipoda, 2019.

9. TemaTuyeckue caMOCTOSTEIbHBIE U KOHTPOJIbHBIC paboThl o ¢pusmke.10 kiacc. / O.N.
['pomueBa.- M.: Dk3amen, 2017.

10. A.I1. PeimkeBuu. COopHuk 3a1a4 no ¢usuke. Mocksa, poda, 2017 r

11. ®ponTansHbie 1a00paTOpHBIE paboThl O Pu3nke B 7-11 knaccax
ob1eobpaszoBarenbHbIX yupexaeHusx: Ku. as yuaurens / B.A. bypos, FO.U. Jluxk, b.C.



3BOpBIKUH U Ap.; nox pea. B.A. byposa, I'.I'. Hukudopoga. - M.: [Ipocsemienue: Yue0,
auT., 2015

12. KogudukaTtop 371eMEHTOB CO/iepaHusi U TpeOOBaHUN K YPOBHIO TOATOTOBKHU
BBIITYCKHUKOB 00111€00pa30BaTEIbHBIX YUpEKACHUM s poBenieHus B 2024 roay
eAUHOTO rocyaapcTBeHHoro sk3aMmena no ®U3UKE.

13. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITENBHBIX U KOHTPOJIBHBIX PaloT.
Mocksa «nekca» 2019 r.

14. ®uzuka. 10 k1acc: TEXHOIOTMYECKUE KapThl YPOKOB Mo yueOHuKy I['.5. Msikuiiesa,
b.b. byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. Ilenareituenko.- Boiarorpaa: Yaurtens.
20109.

15. ®usuka. 10-11 kmacc. 60 nuarnoctuueckux Bapuantos/ C.A. Cokonoa.-M:
NznarenscTBO «Hammonansnoe oopazoBanuey, 2016.:mm1.- (EI'D. Dkcnpecc-auarnoctuka).

16. 3ananus odpazoBaTenbHOro noprana «Penry EI'O»

17. I'.B. Mapkuna ®usuka 10 knacc. [loypounslie miansl mo yueOHuky I'. 5. Mskuiiesa,
b.b. byxosuesa. B.: Yuurens, 2020.

18. COOpHUK TECTOBBIX 3aJJaHUM JJI1 TEMAaTUYECKOTO U UTOTOBOTO KOHTpOJsi. dusunka 10
kiacc. M.: «MaTemnekt-Lentp», 2019 r.

19. JIeimapeBa H.A. ®u3uka 9 -11 knaccel. [IpoekTHas nesTenbHOCT yyamuxcs. B.:
Yuntens, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnumoreka 11OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



