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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE CpeHETo 0011ero oOpazoBaHus pazpaboTaHa Ha
OCHOBE TOJIOKEHUN U TPEOOBAHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, npeacraBieHHbIX B DI'OC COO, a takxke ¢ yaétoM ¢eaepanbHoil paboueit
nporpamMmbl Bocniutanus U KoHnenmmu npenogaBanns yaeOHOTo npeamera « Du3nkay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronmx OCHOBHbBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenensieT o0s3aTeIbHOE MNPEIMETHOE COJIep KaHUe,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEI0BATENIbHOCTh HM3YYEHHS] TEM M pa3/esioB
y4eOHOI0 MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH
yueOHOro mporecca, BO3pacTHbIX 0coOeHHOCTeN oOyuatomuxcs. [Iporpamma no gusuke
a€T NMpeJCTaBICHUE O LEJIX, COAECpKAHUU, O0IIEN cTpaTeruu 00y4eHUsl, BOCIIUTAHUS U
pa3BUTUS 00YyYaIOIIUXCSl CpeACTBaMU y4eOHOro mnpenmera «Puszukay Ha yriayOoJIEHHOM
YpOBHE.

N3yuenue Kypca pusuku yriyOnEHHOrO YpPOBHS IMO3BOJISIET pealn30BaTh 3aJaud
Mpo(EeCCUOHAILHON OpPUEHTAIMM, HAINPABJICHO HA CO3/IaHUE YCJIOBHM JISi MPOSBICHHUS
CBOMX WHTEJUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0y4YaromuMcs,
KOTOpbIE  HEOOXOIMMBI I  NPOAOJDKEHUs  oOpa3oBaHMs B OpraHu3alusax
nmpodeCCUOHAIBHOTO ~ O0pa3oBaHUs MO  pPa3IUM4HbIM  (UBUKO-TEXHUUYECKUM U
WHXEHEPHBIM CTICIIHAIEHOCTSIM.

B nporpamme mo ¢usuke OnpenesisioTcs IIaHUpyeMble pe3ysbTaTbl OCBOCHHUS
Kypca GU3UMKM Ha ypOBHE cpefaHero oOmero o0pa3oBaHUS:  JMYHOCTHBIE,
MeTarpeAMETHbIE, IPEeIMETHbBIE (Ha yriayOaéHHOM ypoBHeE). HayuHo-MeToaom0ornyeckon
OCHOBOM U1 pa3pabOTKU TpeOOBaHUM K IMYHOCTHBIM, METANIPEAMETHBIM U MIPEAMETHBIM
pe3ynpTaTaM 00y4aroluuxcs, OCBOMBIIUX MPOrpaMMy MO (U3MKE Ha YPOBHE CPEAHETO
oOmiero oOpa3oBaHUsl Ha YIiayOJIEHHOM YpPOBHE, SIBIISIETCS CHCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

[Iporpamma no pu3MKe BKIIOYAET:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUSI Kypca (DU3MKM Ha YriIyOJIEHHOM YpPOBHE, B
TOM YHCJIEe TIPEIMETHBIE PE3YJIbTATHI 0 T0/IaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma no ¢pu3uke UMeeT NPUMEPHBIN XapaKTep U MOKET ObITh MCIOJIb30BaHA
YUHUTEISIMA (PU3MKH 7151 COCTABJICHUS] CBOMX PA00UYUX MPOTPaAMM.

[IporpamMma 1o ¢u3nMke HE CKOBBIBAET TBOPYECKYI0 HHHUIIMATUBY YUYUTENEH WU
MIPEAOCTABISIET BO3MOKHOCTU IS PEATM3ALMK Pa3IUYHbIX METOAMYECKUX IMOAXOA0B K
npenofaBaHuio0  (PU3MKM Ha YrIIyONEHHOM YpOBHE TIPU YCJIOBHHM COXPAaHEHUS
00s3aTEIbHON YaCTH COJIEPIKaHUS Kypca.

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyNAs B KaYeCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJAJ B CHUCTEMY 3HAHHHA 00



okpyxaromeMm wmupe. IlkonbHblii Kypc ¢usumku — cucremMooOpasyrommii A
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKaT B
OCHOBE TIPOLIECCOB M SIBJICHHM, H3ydyaeMbIX XHUMHUEH, Ouonorueil, ¢uznueckoin
reorpadueii u actpoHoMueil. lcnonap3oBaHuME M aKTUBHOE NMPUMEHEHHE (PU3UUECKUX
3HAaHUU ONpPENENNIIO XapakTep U OypHOE pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHUIl B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHHMS KOCMOCA, ITOJIYYEHHUS HOBBIX MAaTEpPHAIOB C
3aJJaHHBIMU CBOMCTBamu. M3yueHne (u3MKu BHOCUT OCHOBHOM BKJaJ B (POpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa oOydaromierocs, B (OpMHUpOBAHUE YMEHUH
IPUMEHATh HayYHBI METOJI IO3HAHMSI IIPU BBINOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAaHUIM.

B ocHOBY kypca (¢u3MKH Ha ypOBHE CPEAHEro OOILIEro 0Opa30BaHUs MOJIOXKEH Pl
U, KOTOPbIE MOXHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COIEPKUT MaTepuall U3 BCEX pas3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U1 COBPEMEHHON (DUBUKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca pU3nKu oObeIuHEH
BOKpYT (u3nueckux Teopuidl. Benmymmm B Kypce sBusercs (HOpMUPOBAHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MNOpeAnoiaracT MCIOJIb30BaHUE
rYMaHUTapHOTO NOTeHIMaNa (pUu3nuecKoi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (UUKH C
pa3BuTHEM OOIIECTBAa, a TakKkKe C MHPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc usuku yriayOoaéHHOTO YypOBHS
MIPEANOIAraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOIMYECKUX
MIPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipm 3TOM paccmaTpuBaroTCs HA YPOBHE
oOILIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rxonocuzayuu peannsyeTcsi IOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIepKaHUS,
MOCBSIIEHHBIX SKOJIOTMUECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pa3BUTHEM TEXHHUKH M TEXHOJOTHH, a Takke OO0CYXIEHHs MpoOJieM paluoHaIbHOTO
MPUPOONOIB30BAHUS U IKOJIOTUYECKON O€30IaCHOCTH.

OcBoeHMe cojepkaHUsi MPOrpaMMbl 1O (PU3MKE TOJDKHO OBITh TOCTPOEHO Ha
MPUHIUIIAX CHUCTEMHO-AEATENBHOCTHOTO TmoaxoAa. Jlns @u3uku peanuzanusi 3THUX
NPUHLUIIOB Oa3upyeTcsi Ha MCIOJb30BAaHUM CAMOCTOSATEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIEHCTBYIOMIEro ¢gakropa ydeobHoro mporecca. s yrimyOoaéHHOTO ypOBHS —
TO CHUCTEMa CaMOCTOSTENIbHOTO YYEHHYECKOrO0 HKCIEPUMEHTAa, BKIIIOYAIOIIETO
(GpOoHTaNbHBIE YUYEHUUECKHUE OMNbITHI IPU HM3YYEHHHM HOBOTO MaTepuala, JabopaTOpHbIE
paboTel ¥ paboThl TpakTHUKyma. [Ipu 3TOM BO3MOXHBI JABa croco0a peanu3aliu
¢busnueckoro npaktukyma. B mepBom ciydae mpakTHKyM MPOBOAUTCS Ju00 B KoHue 10
u 11 xmaccoB, 1100 mMoOcie MepBOro U BTOPOTO MOJYTOAUN B KaKJIOM U3 3TUX KJIACCOB.
Bropoii cioco0 — 310 uHTErpanus padoT NpakTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,



KOTOpBIE MPOBOJATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu sTom mox paboramu
MPaKTUKyMa TOHUMAETCS CAMOCTOATEIBHOE HCCIEAOBaHUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOZICTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme mo ¢usmke cuctema y4eHHYECKOrO SKCIEPUMEHTa, JJaOOPaTOPHBIX
paboT W MpakTUKyMa MpeJCTaBlieHA €AUHBIM IepedyHeM. BblOop TeMaTuku ISl 3TUX
BUJOB  YYCHMUYECKHUX  MPAKTUYECKUX  pabOT  OCYNIECTBISIETCS  Y4aCTHUKAMHU
00pa30BaTeNBLHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEH MOYpPOUYHOTO IUIAHUPOBAHUS U
ocHaieHust kabunera gusuku. [Ipu s3ToM obecrneunBaeTcsi OBIaJeHHE O0YyYarOITUMUCS
YMEHUSIMU TPOBOJUTH MPSAMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN
(u3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbpiioe BHUMaHWe yAenseTcsl penIeHHI0 pacu€THRIX M KaueCTBEHHBIX 3a1ad. [Ipu
ATOM /ISl pacYETHBIX 3a]1a4 MIPHOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO 3a/IaHHOW U HESIBHO
3aJaHHOW (PU3NYECKOW MOJENBIO, MO3BOJIAIOIINE IMPUMEHATh H3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jieria Kypca, TaKk U UHTErpupysl NIpUMEHEHUE 3HAHUN
U3 pa3HbIX pasnesnoB. s KayecTBEHHBIX 3a7ja4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsICHEHHE/TIPEAICKa3aHue TPOTEKaHUs (PU3MYECKUX SBICHWA UM TPOIECCOB B
OKpY)Karolel >KU3HHM, TpeOyronme BblOOpa (GU3MYECKOW MOACIH JUIsl CHUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mpolecca Kypec (PU3MKU YIUIYyOJIEHHOIO YpOBHSI Ha YpOBHE
CpeaHero 001Iero o0pa3oBaHus TOJDKEH U3YdYaThCsl B YCIOBHSIX MPEAMETHOTO KaOWHeTa.
B kabunere ¢Qu3Mku AOMKHO OBITH HEOOXOIMMOE J1abopaTopHOE O00OpYyIOBAaHHE IS
BBITIOJTHEHHSI YKa3aHHBIX B MPOrpaMMe Mo (PU3MKE YUEHUYECKUX OIBITOB, 1a00paTOPHBIX
paboT u paboT MpaKTHUKyMa, a TAKKE IEMOHCTPAITMOHHOE 000PYI0BaHUE.

JlemoHCcTpanoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAQIBHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IMEPEUMCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTPALMNA IS HCCIIEIOBAaHUS HM3ydyaeMbIX
SIBJIGHUN U TPOLECCOB, SMIUPHUUECKUX U (YHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHUM.

JlabopatopHoe  o00OpyaoBaHHE JUISI  YYCHUYECKHX  MPAKTHUYECKUX  pabdoT
dbopMupyeTcsi B BHJIe TEMAaTHUYECKHX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacuére OJIHOTO
KOMIUIEKTa Ha JBYX oOOyuwaroumxcsa. TemaTuueckue KOMIUIEKTHI J1TaOOpaTOpHOro
000py10BaHUs JOHKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX
U THUQPPOBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIC
1M (ppoBBIX TabOpaTOPHil.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(dopMupoBaHHE HHTEpEcCa U CTPEMJICHHS OOYyYaroIIMXCS K HAYYHOMY H3YUYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAe NO3HaHus u (QopmMupoBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHHS K OKPYXKAIOIIUM SIBJIICHUSIM;

(¢opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HW3Y4YCHHs OCHOB
CTpPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHUN OOBACHATH SBICHUS C HCIOJb30BAaHUEM (PU3NYECKUX
3HAHUI 1 HAYYHBIX JOKA3aTEJIbCTB;

dopMupoBaHHE TPEACTABICHUA O POIAM (PU3MKKM AN Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMpEACTaBICHUI O BO3MOXHBIX cepax Oyayuied npodeccuoHanbHON
JESITEIbBHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyUYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTkeHre STUX Melied 00EeCHeuYnBaeTCsl PEIICHUEM CIEAYIOIMX 3aJad B
npouecce U3yyeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

OpuoOpeTeHNe CHCTEMbl 3HAaHUN 00 O0O0mUX (QU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PH3UKY, 3JIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMHpOBaHWE YMEHUW NPUMEHITh TEOPETUYECKHE 3HAHUA I OOBSICHEHUS
bu3nYecKux SBIEHUW B TPUPOAEC M IS TPUHATUS MPAKTUUYECKUX pEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs] PA3IMYHBbIX 33/ad C SIBHO 3aJaHHON (Qu3nyeckon
MOJEJIbIO, 3aa4, MOAPa3yMEBAOUIMX CAMOCTOSTENBHOE CO3/laHne (PU3UUECKON MO,
aJIeKBaTHOM yCIIOBUSIM 3a/1auM, B TOM YHCIIE 3a7]a4 MHXKEHEPHOT'O XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MIPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHHE METOJaMH  CaMOCTOATEJIbHOIO IUJIAHUPOBAHMS UM MPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a U WHTEpHpeTauud MH(OpPMAaLUHU, ONpEAeIICHUS
JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

CO3IaHUE YCIOBUM I PAa3BUTUS YMEHUM IPOEKTHO-UCCIIEIOBATEIBbCKOM,
TBOPYECKOU JIEATENBHOCTH;

pa3BUTHE UHTEpeca K cdepam Mpo(ecCHOHATBHON IesATEIbHOCTH, CBSI3AHHOW C
(bu3uKOoM.

B cootBerctBum ¢ tpedboBanusmMu @I'OC COO yrnyOnéHHBIN ypOBEHb U3YUCHHUS
yaeOHoro npeameta «dusukay Ha ypoBHE cpeaHEro oo0imero oOpa3oBaHus BBIOUpACTCS
OoOy4aronIMMUCs, MUIAHUPYIOIIMMU MPOAOKEHHE O0pa3oBaHUs MO CHNEHHATBHOCTSIM
(hU3UKO-TEXHUUECKOTO MTPOUIISL.

Ha wusyuenune ¢usuku (yrnyOnéHHBI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIETro
obOpazoBanus otBoautcs 340 gacos: B 10 knacce — 170 gacoB (5 wacoB B Henenio), B 11
kiacce — 170 4acoB (5 4acoB B HE/IEIIO).



[Ipennaraemsliii B mporpamme no (Gpu3mke nepedeHb J1adopaTOPHBIX U MPAKTUIECKUX
paboT sABISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JI€TAeT BHIOOp MPOBEACHUS TaOOPATOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBbHBIX OCOOCHHOCTEH 00y4aromuxcsl.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO NO3HAHNSI IPUPOIBI.

Oduzuka — (yHIaMeHTaldbHash Hayka o npupone. HayuyHwlii mMeTon MoO3HaHUS U
METOJIbl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCHepyuMEHT W Teopusi B TMpollecce IMo3HaHus npupoasl. HaOmionenue wu
HKCIIEPUMEHT B (pU3HKeE.

CnocoObl  u3MepeHuss (PU3MUECKUX BEJIMYMH (QHAJIOTOBBIE W LUQPOBHIC
U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[TorpenrHocTu u3MepeHnit GU3NUECKUX BeIUYUH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MopnenupoBanue (U3MYECKUX SBICHUNM W TPOLECCOB (MarepuaibHas TOYKa,
aOCOJIFOTHO TBEPAOE TEJIO, UicalbHAs >KUJKOCTh, WACAIBHBIN ra3, TOUCUHBIN 3apsn).
I'mnore3a. ®U3NYECKUM 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PH3nyeckas TeOpHsl.

Ponb u mecto ¢pusuku B GOPMUPOBAHUM COBPEMEHHON HAYYHOW KapTUHBI MUpa, B
IIPAaKTUYECKOMN JAESATEIBHOCTHU JTHOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne cuibl TOKa M HAmpsDKEHUS B II€NU MOCTOSIHHOTO TOKAa MPH MOMOILIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTETBHBIX TPHUOOPOB.

3HakOMCTBO ¢ mudpoBor jabopatopuedt mno ¢usuke. I[lpumepbr uzMepeHus
(U3UYECKUX BEJIMUMH MTPU MOMOIIH KOMIBIOTEPHBIX JaTYHKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABrmxkeHne. OTHOCUTENBHOCTh MEXAaHUUYECKOTo IBMKEeHUS. CHctema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MarepuasbHOM TOYKH, €r0 MPOECKLIMUHA HA OCH CUCTEMBI KOOPIHMHAT.
Tpaekropus.

Ilepemenienue, CKOpocTh (CpenHsIsl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaAIbHOM TOYKHM, HUX MPOEKIUH HA OCH CHUCTeMbl KoopauHatr. CloxeHue
[IEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSAMOJIMHEWHOE JBHKEHHE. 3aBUCHMOCTD
KOOPDAWHAT, CKOPOCTH, YCKOPEHUS W NYTH MaTepHAIbHOM TOYKA OT BPEMEHU M HUX
rpaduKy.

CBoOomHOe TajmeHue. YCKOpeHHe CBOOOgHOTO TajzeHus. J[BwkeHuwe Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaAIbHON TOUYKH OT BPEMEHHU U UX rpauKH.

KpuBonunennoe nuxeHue. JIBHyKeHHE MATEPUAIBHOM TOYKHM IO OKPYKHOCTH.
VYrioBas u nmuHeHas ckopocTh. [leprnoa u yacrora obpamenus. [{enTpocTpemMuTensHoe



(HOpManbpHOE), KacaTeabHOE (TAaHICHIMAIBHOE) M IOJHOE YCKOPEHHE MaTepHalbHOU
TOYKH.

TexHu4yeckue yCTpoMCTBAa M TEXHOJOTMYECKHE IMPOLECCHI: CIHUIOMETP, ABHKCHHE
CHapsI/I0B, LICTIHBIE, IIeCTepEHYATHIC U PeMEHHBIE TIEPEeIaun, CKOPOCTHBIE JIU(THI.

Jlemoncmpayuu.

Mopens cucTeMBl OTCUYETa, WUIKOCTPALAs KHHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CniocoObl uccien0BaHusl IBUKEHU.

Nnmroctpanus npeaebHOro Nepexo/ia U 3MEepEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3AyX€E U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue [nBHKEeHHMsSI Tena, OpPOIIEHHOTO TMOJ YIVIOM K TOpPU30HTY U
TOPU30HTAJIBHO.

HanpasneHnue CKOpoCcTu pu ABUAKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MYTEW, TPACKTOPUM, CKOPOCTEU IBUKECHUS OJHOTO M TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydyeHne HEpPaBHOMEPHOTO JBHXKEHUS C LEJIbK OINPEIEICHUsT MIHOBEHHOU
CKOPOCTH.

N3mepenne yckOpeHHsI NpHU MPSMOJMHEWHOM PAaBHOYCKOPEHHOM JIBMKEHUU IIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUH.

N3mepenue yckopeHUsi CBOOOJHOrO MajieHusi (PEKOMEHJOBAHO HCIIOJIb30BaHHE
uudpoBoit 1adbopaTopun).

N3yuenue nBUKEHUs Tesa, OpPOIIEHHOIO TrOpU30HTANBbHO. [IpoBepka rumoressl o
MPAMON TMPONMOPUMOHAIBHON 3aBUCUMOCTH MEKIY JaJbHOCTBIO MOJETA U HAYaJIbHOMU
CKOpOCTBIO TeIa.

N3ydenune nBMKEHUS Tella 0 OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJa OOpaIlleHUsT KOHUYECKOTO MAasTHUKA OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

IlepBeii  3akoH Hprorona. HMuepumanbHble cuctemsl orcuéra. [IpuHimn
oTHocuTenbHOCTH ['amunes. HeuHepuuanbHble cUCTEMBbl OTcuéra (ompeaerneHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoi 3akon HeroToHa 111 MaTepuanbHON TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaT€pUaIbHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON M HHEPTHOM
MaccChl.

Cuna TsOKECTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOIHOTO TAJEHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoil MUpoThl. JIBrkeHre HEOECHBIX TET U UX
cryTHUKOB. 3akoHbl Kerepa. IlepBas kocmuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABUKYIIErocsi C YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuila TPEHHSI CKOJIBKEHHS U CHJIA TPEHUS IMOKOSL.
Kosddurment tpenus. Cuna conpoTUBIICHUS NPU ABUKEHUU TeJa B )KUJIKOCTU WJIH Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBH)KCHUSI.

Hasnenue. ['mapocrarnueckoe gapinenue. Cuna Apxumena.

TexHruecKue yCTpoiCcTBa U TEXHOJOTUYECKHE MPOLECCHI: OUIMITHUKH, TBUKEHNE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBMKEHUSI Tel B HMHEPIUMAIBHBIX W HEHMHEPLUUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kadenne nByX HMJIMHIPOB WM IIAPOB Pa3HON MAacCChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAJIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJCUCTBYIOLIEH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLIMAJILHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOLIUX B PE3YJIbTaTE B3AUMOJICHCTBHUS TEI.

HN3mepenune macc o B3anMOJICMCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOABEME U MaICHUH.

[lenTpoOexKHbIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne paBHONEWCTBYIOMICH CHJI TPU JBIDKEHWHW Opycka MO0 HAKIOHHOU
MJIOCKOCTH.

[IpoBepka rumnoTe3sbl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUSI OpycKa M0 HAKJIOHHOU
MJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

UccnenoBanne 3aBUCHUMOCTH CHUJI YIOPYTrOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
pPE3MHOBOM 00pa3iie, OT uX aedopManuu.

N3ydyeHne nqBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JIETKUN
OJIOK.

W3mepenue kosdduimeHta TpEeHHS MO BEIUYUHE YIIOBOTO KO3PPUIMEHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanne nBMXKEHUS Opycka MO HAKJIOHHOM TIJIOCKOCTH C TEPEMEHHBIM
KO2(pPUIIMEHTOM TpEHHUSI.



N3ydenue nBMKEHNs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEPI0E Teno. [locTynaTensHoe U BpamaTeabHOE ABMKEHUE TBEPAOTO
Tena. MOMEHT CHIIBI OTHOCUTENBHO oOcHu BpaumieHud. [lmedo cunbl. CrloxkeHuwe cui,
NPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, OE3pa3IMYHOE PABHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  KPOHILITEWH,
CTPOMTENBHBIN KpaH, peIIETYAThIE KOHCTPYKIUU.

Jemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrnpoBanue KpOHIITEMHOB U PACYET CUII YIIPYTOCTH.

N3ydenne ycToMdnBOCTH TBEPAOTO TENA, UMEIOMIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuke.

Nmnynee marepranibHOM TOYKHM, CUCTEMBl MarepuaibHbIX Touek. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnyibe CHITBI 1 U3MEHEHHUE UMITYJIBCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT uMItysibca MaTepualibHON TOUKU. [IpeacraBienue o cOXpaHEHUM MOMEHTA
VMMITYJIbCA B LIEHTPAJIbHBIX IOJIAX.

PaGota cunbl Ha MajnoM MW Ha KOHEYHOM mnepemenieHud. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass »o2Heprusi MaTepualbHONW Toukd. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU DHEPIUU MAaTEPUATTbLHOU TOUKH.

[loTeHuManbHBlE W HENOTEHIMANIbHblE Ccuibl. [loTeHUMabHAs  DHEPrHUs.
[loTennumanbHas sHeprus ynpyro naepopmupoBaHHOW HpyxuHbL. lloTeHunanbHas
DHEprus Tena B OJHOPOJHOM I'pPaBUTALIMOHHOM Ioje. IloreHnumanbHas dHeprus tena B
I'PaBUTALMOHHOM TI0JIE OJJHOPOJHOIO Iapa (BHyTpH U BHE I1apa). Bropas kocMuyeckas
CKOpOCTh. TpeThsl KOCMUYECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHMYECKOW HSHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyu sl MACATbHOW JKUAKOCTHM KAaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.



TexHnueckne yCTPOMCTBA M TEXHOJOTHYECKUE TMPOLECCHI: JBUXKEHHE PAaKeT,
BOJIOMET, KOMEP, MPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAX.

JHemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

N3mepeHne MOITHOCTY CHUJIBI.

W3menenune sHepruy Tena Mpu COBEPIICHUN PabOTHI.

B3aumHble nipeBpallieHrsl KHHETUYECKOW U TOTEHIIMAIBHOW DHEPTUN IIPU AEHCTBUU
Ha TEJIO CHJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH NMPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne umirynbca Tena no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TSIru, CKOPOCTU MOEIH JEKTPOMOOUIIST M MOIIHOCTH CHJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanune coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aUMOICCTBUMU.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUs MOTEHIMAIbHOW HSHEPrUd IMPYKUHBI C pabOTON CHIIbI
TPEHUSL.

Onpenenenve paOOThl CHJIBI TPEHHS] TPU JBIXKCHHH Tejla 10 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MoJgiekyisipuasi Gu3nMka 1 TEpMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHoOBHBIE TIOJIOKEHUST MOJEKYJsipHO-KnHeTnueckor Teopuu (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bpoyHOBckoe nBMKeHHE. XapakKTep JBWKSCHHUS U
B3aMMOJECHCTBUA YaCTHUIl BemecTBa. MoJIeNd CTPOCHUS ra30B, JKUIAKOCTEN U TBEPABIX T
1 00BsCHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeiei. Macca u pa3Mepbl MOJIEKYJT
(atomoB). KonnuecTtBo BemectBa. [locTtostHHas ABoraapo.

TeroBoe paBHOBecwe. TemmepaTtypa u cmocoObl e€ wu3Mmepenus. [llkama
temreparyp Llenscus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM: YaCTULBI rasza
JIBUKYTCSI XaOTUUECKU U HE B3aUMOJICMCTBYIOT JPYT C IPYTOM.

lazoBeie  3akoHbl.  YpaBHeHue  MenneneeBa—Kianeiipona.  AGcomoTHas
temneparypa (mkana Ttemneparyp KensBuna). 3akon J[lanpTona. HM3omporiecchl B
UJeaNbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

CBsi3p MEXIy JABICHUEM MU CPEJHEH KUHETHMYECKOW SHEpruer MocTynaTesIbHOIO
TEIUIOBOTO JIBUXKEHUSI MOJIEKYJI MJ€abHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUHU UJICATIBHOTO Ta3a).



CBsi3p  a0COJIIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKOW CHCTEMBI CO CpeaHen
KMHETUYECKOW SHEPTUEH MMOCTYyNaTEIbHOIO TEIIOBOTO IBUKEHHUSI €€ YaCTHLI.

TexHnueckne ycTpolcTBa MU TEXHOJOTHMYECKHE IMPOLIECCHL: TEPMOMETP, OApOMETP,
[I0JIy4eHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHHS YaCTUL] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTeit.

Mogens onbita llTepHa.

[IpuTskeHne MOJIEKYII.

Mogenu KpuCTaIIMYECKUX PEIETOK.

Habutoienue u ucciaenoBaHue U30MpoLEecCoB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccnenoBanue mponecca yCTaHOBIEHUS TEIUIOBOIO PaBHOBECHUS MPH TEILIOOOMEHE
MEK]ly TOpSYEH U XOJIOJHOM BOJOM.

N3yuyeHnue n3oTepMuuecKoro npouecca (peKOMEHI0BaHO UCII0JIb30BaHUE IIU(PPOBOU
71a00paTopun).

N3yuenue n30X0pHOTO mporiecca.

N3yuenue nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass (TJ]) cucrema. 3agaHue BHEUIHUX  YCJIOBHM 1St
TEPMOJAVMHAMUYECKON CHUCTEeMbl. BHemHne u BHyTpeHHHE mapamerpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBbl KaK CpEJHUE 3HAYEHHUS BEJIMYUH, OINHUCHIBAIOIIUX €&
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJUHAMHUKHU. Camonpon3BoJibHAs penakcanus
TEPMOJIMHAMUYECKON CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenps uaeanbHOro raza B TEPMOAMHAMUKE — CHUCTEMa YpPaBHEHHI: ypaBHEHHUE
MenpneneeBa—KnaneipoHa W BBIp@&XKEHHE JUII BHYTPEHHEHM DSHEPrUU. Y CIOBUSA
MPUMEHUMOCTH 3TOM MOJENIM: HHU3Kas KOHIIEHTPAILMS YaCTHI, BHICOKUE TEMIIEPaTyphl.
BripakeHue 11 BHyTPEHHEN Y3HEPTUM OJTHOATOMHOTI'O UJI€alIbHOTO rasa.

KBazucrarnueckre 1 HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHasi pabora B TepMoauHaMuKe. Bbluucienwe paboThl 1Mo rpadpuky
npolecca Ha pV-auarpamme.

Temnonepenaua kak cnoco0 M3MEHEHUS BHYTPEHHEN SHEPTHUH TEPMOINHAMUYECKON
cucTeMbl O0e3 coBepieHus: padoThl. KoHBEKIuS, TEIONPOBOIHOCTD, U3TyUCHHE.



KomnuectBo tennotel. TenmnmoéMkocTh Tena. Y aenpHas U MOJISIpHAsA TEMIOEMKOCTH
BelIECTBA. YpaBHeHHe Maliepa. YnaenbHas TemiaoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI ITpu Terutonepeaaye. [lonstue 06 agnadbatHoM nmpouecce.

IlepBblii 3aKOH TEpMOAMHAMUKH. BHyTpeHHsA sHeprus. KoaumdecTBO TEIIIOTHI H
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoil 3akOH TEepMOJMHAMHKH JJisi PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMHUYECKONW CHUCTEMbI MPOXOJIUT E€IUHCTBEHHAS
aanabara. AGCOJIIOTHAS TeMIIepaTypa.

BTopoii 3akOH TEpMOJWHAMUKH JIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepesaTh TEIJIOTYy OT 0ojee XOJOJHOro Tena K Oosiee HarpeToMy 0e3 KOMIEHCAlUU
(Knayszuyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[IprHIMDEBL NericTBUA TeIUTOBbIX MamuH. KITJI.

MaxkcumansHoe 3Hauenue KITJI. Iukn Kapho.

DKOJIOTUYECKUE AaCMEKThl HCHOJIb30BaHUS TEIUIOBBIX JBUrareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOWCTBA W  TEXHOJOTUYECKHE TPOIECCHI:  XOJOAUIBHUK,
KOHJIUIIMOHED, AU3ETbHBIN U KapOIOpATOPHBIN JIBUTATENIN, TapoBasi TypOUHA, MOJyYCHUE
CBEpXHU3KUX TEMIEPATyp, YTWIM3ALMSA «TEIUVIOBBIX» OTXOJ0B C HCIOJIb30BAHHEM
TEIJIOBOTO  HACOCa, YTUIU3AlMs OWOOPTaHMYECKOrO0 TOIUIMBA JJISI  BhIPaOOTKHU
«TETUTOBOI U 3IEKTPOIHEPIHH.

Hemoncmpauuu.

N3menenue Temmneparypsl npu aanadaTuueckoM pacIiiupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO mpoLecca.

KomribroTepHbie MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydenne B3aWMOCBSA3M DHEPrUU  MEKMOJEKYJISIPHOTO  B3aUMOJCHCTBUS U
TeMIEepaTypbl KUTIEHUST AKUJTKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewjecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u KoHaeHcanus. VcnapeHue W KumneHue. YenbHas TeIsioTa
napooOpa3zoBaHusl.

HaceliienHble 1 HeHachlllleHHble napbl. KauecTBeHHasi 3aBUCUMOCTD IJIOTHOCTU U
JIABJICHUSI HACBHIIICHHOTO Tapa OT TEeMIIepaTyphbl, WX HE3aBUCUMOCTh OT 00BEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTb TEMITEPATYPbl KUIIEHUSI OT JABJICHUS B dKUJKOCTH.



BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Teépmoe teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHUS CBOMCTB
KpuctauioB. [lmaBnenne w  Kpucrtaymmszauus. YIelbHas TEIUIOTA IUJIABJICHUS.
CyO6numarnus.

Hedopmanuu TBEPAOrO Tena. Pactsokenue u cxkarue. Casur. Moayns HOwnra.
[Ipenen ynpyrux aegopmaruii.

TemnoBoe pacmupeHre >XUAKOCTEW W TBEPABIX Ted, OO0BEMHOE M JHHEHHOE
pacumipeHre. AHTapMOHHM3M TEIUIOBBIX KOJEOAHHMI YacTUIl BellecTBa Kak MpUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaX.

YpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxHoctHoe  HarspkeHue. Kod(p@UIIMEHT MOBEPXHOCTHOIO  HATSKEHUS.
Kanumnsipasie siBnenus. [laBieHue MOJ HMCKPUBIEHHOW MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHU4eCcKre YCTPOMCTBA M TEXHOJOTUYECKHUE MPOLIECCHI: KUJKWAE KPUCTAILIBI,
COBPEMEHHBIE MATECPUAIIBI.

Jemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue. Kunenue npy noHMX€HHOM JaBJICHUMU.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

OnBbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienin HEHBIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Uccnenosanne HarpeBaHus U MJIABJICHUS! KPUCTAIIMYECKOTO BEILIECTBA.

Buner nedopmarimii.

Habmronenune manbix nedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKmMuKym.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI JKUIAKOCTEN.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JbJA.

N3ydenune CBOMCTB HACBILIEHHBIX TApOB.

N3mepenne abCOMIOTHOM BIAXXHOCTH BO3JyXa M OIIEHKAa MacChl IapoB B
NOMEUIEHUU.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayisa FOHra.

Uccnenosanue 3aBucuMoct AedopMarii pe3sHHOBOTO 00pasiia OT MPUII0KEHHOHN K
HEMY CHJIBI.



Pa3znen 4. JiaekTpoaMHaMuKa.

Tema 1. dnexkmpuueckoe none.

OnexkTpu3anuss Tedl W €€ MposBIEHUSA. OJIEKTpUuecKwil 3apsna. JlBa Buna
ANEKTPUYECKUX  3apsAaoB.  [IpoBOAHMKHM,  JOUANEKTPUKH W HOJYIPOBOJHUKH.
DJIleMEHTapHBIN SJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kynona.

Onektpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hanpspok€anocTs anekTpudeckoro mnoiis. [IpoOnbii 3apsa. JInHum Hanpssk€HHOCTH
ANEKTpUYECKOro nosist. OMHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMaNBbHOCTh  BJIEKTPOCTATUYECKOTO MOJsl. Pa3HOCTh MOTEHLHAIOB U
HarnpspkeHue. [loTeHimansHas sHeprus 3apsaa B dJeKTpoctaTuiaeckom nosie. [loreHnman
ANEKTPOCTATUYECKOTO NoJiA. CBSA3b HANPSHKEHHOCTH MOJISI M Pa3HOCTH MOTEHIUAIOB IS
AJIEKTPOCTATUYECKOTO MOJISI (KaK OJJHOPOJIHOTO, TaK U HEOJJHOPOJIHOTO).

[TpyHIMD Cynepno3uLUU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHOUM cdepnl. [lone
PAaBHOMEPHO 3apsKEHHOro 1o 00béMy 1mapa. Ilone paBHOMEpPHO 3apsyKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JWHUN HAOpsDKEHHOCTH ATUX MOJNEH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOTHHKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apsI/IOB.

JIMDJIEKTpUKU B 3JEKTPOCTATUYECKOM Tone. JluanexTpudueckass MPOHMUIIAEMOCTD
BEILIECTBA.

KongeHcaTtop. OJIEKTpOEMKOCTh KOHJEHCATOpA. IDIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOopa.

[TapamienpHOE coeauHEHHE KOHJeHcaTopoB. IlocnenoBarenpHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBrKeHUE 3apsKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHnueckrue yCTpPOWCTBA W TEXHOJOTMYECKHME MPOLECCHI:  AJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTAaTHUYECKash  3allluTa,  3a3eMJICHHE  DJIEKTPOIpPUOOpPOB,
KOHJIEHCaTophl, TeHepaTop Ban ae I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX [IAPUKOB.

DNEeKTpUYECKOe MoJie ABYX 3aPSKEHHBIX MJIACTHH.

Mopens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOTHHUKH B AJIEKTPUUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MEPEMEHHON EMKOCTH.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOIIAAX IJIACTHH,
PACCTOSTHUSI ME¥K]1y HUMU U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprust JIEKTPUUECKOTO MOJIs 3apsHKEHHOTO KOHJIEH caTopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue mpeBpaiieHuss SHEPTUM 3apsHKEHHOTO KOHACHCAaTOopa B DHEPTHIO
U3IIy4EHUsI CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenrie pa3HOCTH TOTEHIMAIOB (HAMPSDKEHMs) TMPHU MOCIEI0BATEIIBHOM
COEJIMHEHUU KOHJECHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 371eKmpuyecKuil mox.

Cuina toka. [IocTOSIHHBIHI TOK.

VYcioBusi CylIeCTBOBAHUSI MOCTOSIHHOTO JJIEKTPUUYECKOr0 TOKa. MICTOYHWMKHM TOKa.
Hanpsixenune U u D/1C €.

3akoH OMma 11 y4acTKa LEeTu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. 3aBHUCHUMOCTh COINPOTHBIEHUS OJHOPOIHOIO
MIPOBOJTHMKA OT €ro [JIMHBI M IUIOWAAW [ONEPEYHOIO0 CEYCHMS. Y IEIBHOE
COITPOTHUBJICHUE BEIECTBA.

ITocnenoBarenbHOE, MapaIENbHOE, CMEIIAHHOE COEIMHEHUE TPOBOTHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux nemnei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTE  3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbLAEHsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBJIEHWE HMCTOYHMKA TOKa. 3akoH OMa i TMOJIHOMN
(3aMKHYTOM) 3JIeKTpUUEeCKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

Konpnencarop B nenu noCTOSSHHOTO TOKA.

TexHudeckre yCTpoiCTBa U TEXHOJOTMYECKHUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTart, CYETYUK DIICKTPUUECKONU SHEPTHH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKa OT HAMNPSHKEHUS NI PE3UCTOPA, JIAMIIBI
HAKaJIMBAaHUS U CBETOAMOMA.

3aBUCHUMOCTh CONPOTUBJICHUS LIWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IIOIIAIH
MOMEPEYHOr0 CEUYCHUS U MaTepurala.

HccnegoBanne 3aBUCHMOCTH CWJIBI TOKA OT CONPOTHUBJIEHUS IMPHU ITOCTOSHHOM
HaIpsHKEHUH.



[Ipssmoe m3mepenue DJIC. KopoTkoe 3aMblKaHUE TaJbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnoco0bl coelMHEeHHs HICTOYHUKOB Toka, D/1C GaTtapeil.

HccenenoBanue pasHOCTH IMOTEHIIMATIOB MEXY TIOJIFOCAMHU UCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKym.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COpoTUBIICHUS IPOBOAHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS JUIs JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npezenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C u BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccenenoBanue pasHOCTH IMOTEHIIMATIOB MEXY TIOJIFOCAMH MUCTOYHUKA TOKA OT CUJIBI
TOKA B LEIN.

Hccnenoanne 3aBUCMMOCTH MOJE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnexkTpuyecKkas MPOBOJAMMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTD
TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTHBJIEHUS METAUIOB OT TEMIIEPATyphl.
CBepXIIPOBOJIUMOCT.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHas! M IPUMECHAsl TPOBOJUMOCTD MOJIYIPOBOJIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKHUA TOK B  JJEKTPOJIUTAX. JIEKTPOJUTHYECKAS JIMCCOLUALINS.
DnekTponus. 3akoHbl Dapanes A4Sl ANEKTPOIn3a.

DJIEKTpUYECKH TOK B raszax. CamMOCTOSATENbHBI M HECAMOCTOSITEIBHBIN pa3psii.
Paznuunbie THIIBI CaMOCTOSITENBHOTO pa3psaa. Monnus. [1nazma.

TexHHuecKre yCcTpoCTBa M NPAKTUYECKOE NPUMEHEHHUE: Ia30pa3psiIHbIE JAMIIbL,
AJNIEKTPOHHO-JIy4YeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AHMOJ, TPAH3UCTOD,
dboTonMoa, CBETONMOM, TrajbBaHHWKA, PAPUHUPOBAHME MEAM, BBIMIABKA ATIOMHHMS,
AIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl n1ekTpoausa Papanes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHHE MPOBOJAMMOCTH METAJUIOB U MOJYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.



Ha6nronenue anekTponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOIA.

DuU3NYeCKU NPAKTUKYM.

Croco6b1 m3MepeHus: (U3MYECKUX BEIUYMH C HWCIOJIB30BAaHUEM AaHAJIOTOBBIX WU
MU(POBBIX H3MEPUTETHHBIX TPHUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE M OTHOCHUTEJNIbHBIE MOTPEUTHOCTH HW3MEPEeHU (U3MYECKUX BEIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHMM, WCCIEAOBAHHI 3aBUCUMOCTEH (DHU3HUYECKUX
BEJIMUMH, TMpPOBEpPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp W3 paldOT, OMHCAHHBIX B
TeMaTUYECKUX pazjieliax «YYEHUYECKUH HKCIEPUMEHT, JabopaTopHbie paloThI,
MIPAKTUKYM»).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHA B 10 Kiiacce OCyIIECTBISIETCS C
YIETOM COJEP)KATEIBHBIX MEXKIPEAMETHBIX CBSA3EH C KypcaMH MaTEeMaTHKH, OMOJIOTHH,
XUMUH, Teorpadun U TEXHOJIOTHH.

Mescnpeomemnsie noOHAmMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20
nO3HAaHUA: SBIICHUE, Hay4YHBIA (akT, TUMoTe3a, (pu3nyeckas BeIUYMHA, 3aKOH, TEOPHS,
HaOJIOJICHUE, DJKCIEPUMEHT, MOJCIUPOBAHUE, MOJACIb, H3MEPEHHUE, MOTPEIIHOCTU
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00paATOPHSI.

Mamemamuka: penieHue CUCTEMbl ypaBHeHUM. Jluneilinas QyHkius, mapaboia,
runepOosa, ux rpaduku u cBoicTBa. TpuroHoMmerpudyeckue (PyHKIIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. BekToppl u ux
MPOEKIIMY HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

Buonozua: mMexanuueckoe JIBIKEHUE B JXKUBOM mnpuponae, auddysus, ocmoc,
TEIJIOOOMEH J>KHUBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HEHHUE OKpYXKalolmeh Cpessbl,
yTHWIM3aisg ~ OMOOPTaHMYECKOTO0  TOIUIMBA  JUIS  BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOSHEPTHH, IMOBEPXHOCTHOE HATSHKECHHWE W KAMWLISAPHBIC SBICHHUS B TPHUPOJIE,
AICKTPUYECKHUE SBJICHUS B )KUBOH TIPUPOJIC.

Xumuna: MCKPETHOE CTPOCHHUE BEIIECTBA, CTPOECHHWE AaTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIIPHAs Macca, MOJIy4YeHUEe HAaHOMATEePHAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX
TeJ, XUIKOCTEH W Ta30B, JKUJKHE KPUCTAJUIBI, DJIEKTPUUYECKHUE CBOMCTBA METAILIOB,
AIEKTPOTUTHICCKAS JUCCOIMAIINS, TaIbBaHUKA, dJICKTPOHHAS MUKPOCKOTIHSI.

TI'eocpagpua: BnaxxnocTs Bo3ayxa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHUE JIBUXKEHUM C HUCIIOIb30BAaHUEM MEXAHU3MOB, YUET
CyXOTO H JKHJKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMU (KPOHIITEHH,
peméTyarbie KOHCTPYKIIUH), UCTIOJIB30BaHNE 3aKOHOB COXPAHCHUS MEXaHUKU B TEXHHUKE
(rupockomn, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO CropaHus, maposas TypOuHA,



OBITOBOM  XOJIONUJIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TMOJYYEHHS] COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYECKas
3alUTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, Ta30pa3psiiHbIE JIAMIIbI, TOTYIPOBOJHIUKOBBIC
npuOOPHI, raJIbBaHUKA.

11 KIIACC

Paznen 4. JiekTpoauHaAMHKA.

Tema 4. Mazcnummnoe noe.

B3auMogelicTBHE NOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHOE
noje. BekTtop MarHWTHOM HMHAYKUMHW. [IpHUHIMII Cyneprno3uUyMU MAarHUTHBIX IIOJIEH.
JIMHUY MarHUTHOW UHTYKIIAH.

MaruutHoe mMoJie MNPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHHUKA, KATYIIKA H
KpyroBoro BuTKa). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBi€eHUE U MOAYJb. J[BUKEHUE 3apsyKEHHOW YacTULbI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaboTa cuiel Jlopeniia.

MarnautHOe noJsie B Bemecte. DeppoMarHeTuky, rmapa- U IMaMarHeTUKH.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE  MPOILECCHI:  MPUMEHECHUE
MIOCTOSIHHBIX MArHUTOB, 3JJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD, JJIEKTPOJIBUTATEID
SIko6u, yCKOpPUTENH dJIeMEHTAPHBIX YACTHIL.

Jlemoncmpayuu.

Kaptuna nuHMM WHIYKIMM MAarHUTHOTO MOJISi MOJIOCOBOTO M IMOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMII MarHUTHOW WHAYKUHUHM TOJSL JJIMHHOTO NPSIMOTO MPOBOJHHMKA U
3aMKHYTOT'O KOJIBLIEBOTO POBOJHUKA, KATYIIKU C TOKOM.

B3aumozerictere n1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cumel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Ha6nronenue nBmkeHus My4yka 3J€KTPOHOB B MAaTHUTHOM TIOJIE.

[IpuHIMnT NEUCTBUS SIACKTPOUZMEPUTEIHHOTO MPUOOpPAa MAarHUTORICKTPUUECKOU
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPpAKMUKYM.

HccnegoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB heppOMarHETHKOB.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenune cuiibl Ammepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

OrnpeneneHve MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CHJIbl AMIIEpa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.



SIBneHHE SIEKTPOMArHUTHOW MHAYKIUHU. [IOTOK BEKTOpa MarHUTHOW WMHIYKIIMH.
OJAC wHayknuu. 3akoH dJeKTpoMarHUTHOM uHaykumu @Dapanges. Buxpepoe
anektpuueckoe noise. Toxkn Dyko.

OJ1C uHayKIMK B TPOBOJIHUKE, JBHKYIIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika MHAYKTUBHOCTH B IIEMHU IMOCTOSIHHOTO TOKa. SIBiieHHE
caMouHaykiuu. J/]C caMOuHyKIINH.

DHeprusi MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre ycTpOWCTBA U TEXHOJOTHMYECKUE IPOLECCHl: WHAYKIIMOHHAS IEYb,
COJIEHOM/I, 3al[UTa OT ANEKTPU3ALMHU TEJI IPU IBUKCHUU B MArHUTHOM TTOJI€ 3EMJIU.

Jemoncmpayuu.

HabGnronenue siBIeHus 2JI€KTPOMarHUTHOW MHTYKIIUH.

Uccnenosanne 3aBucumoctd IJ{C HHAYKIUN OT CKOPOCTH MU3MEHEHHSI MATHUTHOTO
ITOTOKA.

IIpaBuino Jlenna.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenosanne 3aBucumMoctd J/JC caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHUS CHUJIBI
TOKa B LICTIN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW MHIYKIIHUH.

Ornpenenenne MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

Uccnenosanue sSBICHUS] CAMOMHIYKIIAH.

COopka MozIenu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszpnes S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJICOAHUS.

'apmonuueckue kosieObanusi. KuHemaTHyeckoe M JUHAMHUYECKOE OIMCaHMUE.
DHepreTuueckoe OInucaHue (3aKOH COXpaHeHUs MeXaHU4ecKoW »Hepruu). BriBon
JTUHAMHYECKOTO OINHMCAHUS TapMOHUYECKUX KOJeOaHUW W3 HX DHEPreTUYECKOro U
KMHEMATHUYECKOTO OMUCAHMSI.

Amrmumutyaa u  Qaza konebaHuil. CBsi3p aMIUTUTYIbl KOJ€OaHUN MCXOIHOM
BEJIMYUHBI C aMIUIUTYJJaMU KOJICOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u wyactota koseOanmii. Ilepuon wmanbix CBOOOJHBIX KOJICOAHMIA
MaTeMaTU4eCKOro MasTHHKA. [lepro cBOOOHBIX KOIeOaHmid MPYKMHHOTO MAasITHUKA.

[TonsiTne o 3aryxammmx KojieOaHUsSX. BeIHYKIeHHBIE KoyeOaHus. Pe3zoHaHc.
Pe3sonancHas kpuBas. BimsAHue 3aTyxaHus Ha BHJ  PE30HAHCHOM  KPUBOW.
ABTOKONIEOaHUS.



TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKUE MPOIECChl: METPOHOM, Yachl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

JHemoncmpayuu.

3anuck K0y1e0aTeILHOTO IBMKCHHUS.

HaGnronenue He3aBUCMMOCTH TMEpHOJia MallbIX KojieOaHWW Trpy3a Ha HHUTH OT
aAMILUTATYBL.

HccnenoBanue 3aTyxaromux KoJie0aHWHW ¥ 3aBUCHMOCTH I€pHUOAa CBOOOJHBIX
KOJ1€0aHUI OT COTIPOTUBIICHHUS.

NccnenoBanue konebaHuil rpy3a Ha MAaCCUBHOM MPY>KUHE C LENbI0 (HOPMUPOBAHMUS
MIPEICTABICHUM 00 HIeabHON MOJIETU NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne nepruoaa cBOOOAHBIX KOJIEOAHUN HUTSAHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydenne 3aKk0HOB ABUKEHUS TeJIa B X0/ KOJeOaHU Ha yIIPYyroM MOJBECE.

N3ydenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KMHHOM MasITHUKE.

NccnenoBanue yObIBaHUST aMIUTUTY/IbI 3aTyXaIOIMINUX KOJICOAHMIA.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Tema 2. dnekmpomazHumHnuole Konedanus.

Koneb6arenbubiit koHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS B UACAITHBHOM
KoJnebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMITUTYIBI 3apsifa KOHAEHCATOpa
C aMIUTUTYJION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aK0OH COXpaHEHUS SHEPIUU B UJI€aIbHOM K0Jie0aTeIbHOM KOHTYpE.

3aTyxawnime 3IeKTPOMarHuTHhIEe KoJjie0aHus. BeIHYKIEHHBIE SJIEKTPOMAarHUTHBIC
KoJieOaHmsl.

ITepemenHbIil TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYAHOE U JACHCTBYIOIIEE
3HAYEHUE CUJIBI TOKA W HANPSKEHUS MPU Pa3TuyHON (opMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconmanbHbli TEPEMEHHBIA TOK. Pe3ncrtop, KOHAEHCATOp M  KaTyllKa
WHJIYKTUBHOCTA B II€MM CHUHYCOUJAJIBHOIO TEPEMEHHOTO TOKa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHHi.

WNneansubiii  Tpanchopmatop. IlpousBoacTBo, mepenaya U noTpeOseHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PUCKM TpU  IPOU3BOJCTBE  3yeKTpodHepruu. KynbTypa
WCIIOJB30BaHUS SJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4ecKkne yCTPOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: AJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUH JIEKTPOIepeay.



Jemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTh YacTOTbl CBOOOJHBIX KOJIEOAHUN OT MHAYKTHBHOCTH M EMKOCTHU
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUI.

['enepaTop He3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.

Mopenp 3JIEKTPOMarHUuTHOTO T€HEpaTopa.

BoiHyX/I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUsI.

Pe3ucrop, kaTtynika HHAIYKTUBHOCTH U KOHAEHCATOP B LEMHU IEPEMEHHOTO TOKA.

Pe3oHanc mnpu  1moOCiIenoOBATENBHOM — COCOUHEHUM  PE3UCTOpPA,  KATYILIKU
WHIYKTUBHOCTH U KOHJICHCATOpA.

YcTpoiicTBO U pUHLMM ACUCTBUS TpaHChopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaaYn.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccrnenoBanne TMEpeMEHHOTO TOKAa 4Yepe3 IOCIEN0BATEIIbHO  COCIUHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

Habutoienue 31eKTpoMarHiTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAzHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUSL HMX pacrnpoctpaHeHusd. llomepeunsie wu
MPOAOJbHBIE BOJHBI. [lepron, cKOpocTh pacnpocTpaHeHUs U JJuHA BOJHBI. CBOMCTBa
MEXaHUYECKUX BOJIH: OTPAKEHUE, IpesIoMIIeHUE, MHTepdepeHIns U Audpakius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSl M3JIYy4YEHHUs JJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiiCTBA 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEOMJIEHUE, MOJIApU3alus,
uHTEephepeHus U 1udpakius.

[[Ixama »JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHWE »HIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI paguOCBsI3U U TeNeBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, paJuonNpuéMHHUK, TeJeBU30p, aHTeHHa, TenedoH, CBU-neus,
YJIBTPA3BYKOBAsI JUArHOCTUKA B TEXHUKE U MEULIMHE.

Jemoncmpayuu.

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Kone6momieecs Teso Kak HCTOYHUK 3BYKa.



3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmoienue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u Auppakiiny MEXaHnYeCKuX BOJIH.

AKyCTHYECKHI pE30HAaHC.

CBolicTBa yIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGmonenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U 4acTOTOU
KOJIeOaHU.

HccenenoBanue CBOMCTB JJEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, IPEIIOMIICHHUE,
noJsipusanus, 1udpaxuus, HHTeppepeHLs.

OObHapyxeHue HHPPaKpacHOro U yJIbTPaPHOIETOBOIO U3IYUEHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEiHOE pPacnpOCTpAHEHUE CBETa B OOHOPOMHOM cpene. Jlyd cBera.
To4deuHbIll ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHsl cBera. llocTpoeHuwe u300pakeHHl B
10cKoM 3epkaie. Cepuyeckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIIEHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomieHusi. OTHOCUTENBHBIN MOKa3aTenb npejaomiieHus. IlocToSHCTBO YacTOTHI CBETa
Y COOTHOUIEHWE JJIMH BOJIH MPHU NEPEX0JE MOHOXPOMATUYECKOI'O CBETA Yepe3 TPaHUILy
pazzena IByX ONTHYECKUX CpE.

Xon mydeii B mpusme. [{ucniepcus cBera. CroxkHbIN cocTaB 6enoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbld yrojl IOJHOIO BHYTPEHHETO
OTpaXKEHUSI.

Cobuparonie u paccerBaromye JUH3bl. ToHKas auH3a. POKYCHOE PACcCTOSHHE U
ONTHUYECKass CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PpAaCCTOSHHUS TOHKOM
cepuueckoil IMH3bI OT €€ T€OMETPUHN U OTHOCUTENILHOTO MOKA3aTeNs MPEIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xoa nyda, TPOUIEANIErO0 JMH3Y TMOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. I[loctpoenne n3o00paxkeHnii TOUKU U OTpe3Ka MPsIMO B COOMpPAIOIIUX U
PacCEenBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue mnpubopsl. Pazpemaromas crnocoOHocTh. [71a3 kak omnTHuyeckas
cUCTEMA.

IIpenensl IpUMEHMMOCTH F€OMETPUUYECKON ONTUKHU.

Bonnoas ontuka. UuTtepdepenius cera. KorepeHTHbIE MCTOYHUKU. Y CIOBUA
HAOJIIO/IEHUs MAaKCUMyMOB UM MHUHUMYMOB B HWHTEP(EPEHIIMOHHON KapTHHE OT JBYX
KOT'€pEHTHBIX HCTOYHUKOB. [IprMeps! kiiaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.



Hudpakius ceera. [udpaxnuonHas pemérka. YciaoBue HaOMIOACHHS TJIABHBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMAaTHUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHu4yeckre yCcTpOMCTBA U TEXHOJOTHYECKHUE IMPOIECCHI: OYKH, Jyna, MEPUCKOTI,
¢doToanmapar, MHKPOCKOI, TPOEKIIMOHHBIA  ammapar, TMPOCBETICHUE  ONTHKH,
BOJIOKOHHAsI ONTHKA, AU(PAKIIMOHHAS PEHIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

HccnenoBanne npeioMIIEHUs CBETA.

Hab6nroenue nojHOro BHyTPEHHETO OTpakeHusi. Mojieb CBETOBO1A.

UccnenoBanne xo/la CBETOBBIX MYYKOB YEPeE3 IUIOCKOMAPAIICIBHYIO IUIACTUHY U
IpU3MY.

NccnenoBanune cBOMCTB M300paXkeHU B JIMH3AX.

Mopenn MUKpOcKoma, TEJIECKOIa.

Habnronenue nntepdepeHunn crera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Habnronenue nossipuzanuu CBeTa.

[IpumeHeHue MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3Mepenue nokazaress npeioMJIeHUs CTeKIIa.

Uccnenosanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIeCTBa (Ha MpUMEpE
KUJIKUX JIMH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIONIUX JIMH3.

[Tomy4yenue n300paXkeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmronenue nudpakiuu, naTepdepeHIINT U TOJIIpU3allii CBETA.

N3ydenue nossipu3aliiy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune naTepPEpeHIINY JIa3epPHOTO U3ITyUYCHUS Ha JIBYX IETISX.

Habmronenue aucnepcum.

Hab6nronenue u vccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[TomydyeHnue cnekTpa U3ITyYeHHs] CBETOAMOAA TIPH TMOMOIIM JU(PPaKITMOHHON
PELLIETKH.

Paznen 6. OCHOBBI CIeNUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH.



I'paauiel IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl cnenuanbHON
TEOPHH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBai. l[IpeoOpazoBanus Jlopenua. YcioBue
OPpUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U
COKpAILCHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTHUs MOKOSI.

TexHuyeckre yCTPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  CITyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3apPSyKEHHBIX YaCTHLL.

Y4yeHnueckuit SKCIIepUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHrne UMITYJIbCa U 3HEPIrUU PEISATUBUCTCKUX 4acTull (1Mo ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. KopnycKkyaaphno-60an060ii Oyaausm.

PaBHOBecHOE TEMIOBOE U3NIyYeHHUE (M3TyUCHHE a0COJIIOTHO YEPHOTO Tela). 3aKOH
cmenienus Buna. ['unoresa [lmanka o KBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®ororpdexr. Ombitet A. I'. CroneroBa. 3akoHbl ¢otodddexra. YpaBHeHue
Oiinmreina st pororddexra. «Kpacnas rpanumay gororddexra.

JlaBnenue cBera (B YaCTHOCTH, JAaBJICHHE CBETAa Ha a0COJIOTHO MOIMIOUIAIOUIYIO U
a0COJIFOTHO OTpakarIlyro nmoBepxHocTh). OnwiTh [1. H. JleGenena.

BonnoBeie cBorictBa uwactuu. Bosnel e bpounsa. [lnimnHa BonHBL ae bpouns u
pa3Mepbl 00JIacTH JIOKaIW3alliy ABWXKYIEHCS dYacTUIbl. KopmycKynspHO-BOJHOBON
nyanusMm. udpakius 31eKTpoHOB Ha KpUCTaIIaX.

Cneunduka wusmepenuit B Mukpomupe. CoOOTHOUIEHUS HeoNnpeaenEHHOCTEN
I'eiizendepra.

TexHudeckne YCTPOWCTBA H  TEXHOJIOTMYECKHME IMPOLECCHI:  CHEKTPOMETD,
dboTodmeMeHT, GOTOAATIHK, TYHHEIbHBII MUKPOCKOTI, COTHEUHast OaTtapesi, CBETOIUO.

Jemoncmpayuu.

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeLIHETo (poToaddekra.

Uccnenosanue 3aBUCHUMOCTH CONPOTUBJICHUS MOJIYTIPOBOJHUKOB oT
OCBEILICHHOCTH.

CBeToauosn.

Conueunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue Goropesncropa.

N3mepenne mocrosiaHoM [lnanka Ha ocHOBe nccienoBanus Gporodrddexra.

Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.



Tema 2. @u3zuka amoma.

OneITel MO HCCIEAOBaHUIO CTpoeHHs aroma. I[lmaHerapHass Mojelnb aroma
Pezepdopna.

[Toctynatet bopa. M3nydenue u moriomieHrue (OTOHOB NpPHU IMEPEXOJie aToMa C
OJIHOTO YPOBHS SHEPIUH HA IPYTOM.

Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuueckue ycTpoicTBa W TEXHOJOTUYECKHUE TMPOIECCHI: CHEKTPAIbHBIA aHaIu3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Habntonenue nuHeRyaThIX CIIEKTPOB.

Y CTpoicTBO U AEHCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHLI.

OrnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue nuHeiyaToro cnekTpa.

HccnepoBanne croekTpa pa3peskeHHOIO aTOMapHOro BOJOPOJAa W HU3MEpPEHHe
nocTostHHOM PunbGepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY,.

Hyxknonnas monens simpa ['eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4uciio
anpa. N30Tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacma.
['amma-usnyuenue.

3aKoH paJuoOaKTUBHOIO pacnaga. PamuoakTuBHble M30TONbI B npupojae. CBoilcTBa
VOHM3UPYIOIIETO0 U3JIyYeHUs. BiusHME paguoakTUBHOCTA HA JKHUBBIE OPraHWU3MBL.
EcrtecTBeHHbIl (oH u3nyuyeHus. Jlozumerpus.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jledext macchr sipa.

SAnepubie peakmuu. [lenenwe u cuHTe3 sAnep. Axepueie peakTopsl. [IpoOmemsr
YIIPaBJISIEMOr0 TEPMOSICPHOTO CHUHTE3a. JKOJOTUYECKHUE ACHEKThl Pa3BUTHUS SACPHOU
SHEPTETUKH.

MeToabl perucTpaluy U UCCIEA0BAHUS AJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE  B3aUMOJECUCTBUSA.  bapuoHb, ME30HBI U  JICNTOHBI.
[Tpencrasinenune o CtangaptHoi Mmoaenu. KBapk-TiirooHHast MOJEh aJpOHOB.

®wusuka 3a npeaenamu CtanaapTHON Mojenu. TémHast Mmatepusi U TEMHas SHEPTHUS.

EanncTBO pmznueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: JO3UMETP, Kamepa
Bunescona, sinepHbIi peakTop, TEPMOSIAEPHBIN peakTop, aToMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuii 3xcnepumenm, nabopamopHsie paGomut, NPAKMUKYM.



HccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA ¢ UCIIOJIB30BAHUEM JO3UMETA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znes 8. DiniemMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Otanbl pa3BUTHS acTpOHOMHH. lIpukiiamHO€ M MHPOBO33PEHUYECKOE 3HAYCHHUE
actpoHomuu. [I[puMEHUMOCTb 3aKOHOB (PM3UKHU JIJIS1 OOBSICHEHUS TPUPOIBI KOCMHUYECKUX
00BEKTOB.

MeTtoabl aCTPOHOMHYECKUX HcciieIoBaHUl. COBPEMEHHBIE ONTUYECKHUE TEIECKOIIBI,
PaANOTENECKOIbI, BHEAaTMOC(EpHAs] ACTPOHOMHMSL.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnue. ConHeuHast akTUBHOCTB. McTounuk sHeprun CoJiHIA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XApAaKTEPUCTUKHU. Jlnarpamma «CHEKTpalbHBIM KllacCc —
CBETHUMOCTB». 3BE3MIbl TJIABHOM IMOCJIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3J TJIABHOM MOCIENOBATEIbHOCTH. BHYTpeHHEE CTpOEHHE 3BE3I.
CoBpeMEHHBIE TTPEACTABIEHUS O MTPOUCXOKIACHUHN U 3BOONMU COJIHIIAa U 3BE3]T. DTaIlbl
YKU3HU 3BE3I.

Mineunsii Ilyte — nHama ['amaktuka. Ilonoxxkenue u gBwxenHue CoiHila B
lNanaktuke. Tunsl ramaktuk. Paguoramaktuku u KBasapbel. UEpHBIE ABIpBI B sAlIpax
rajakTUK.

Bcenennas. Pacmpenune Bcenennoit. 3akon Xa0O06na. Pasz0eraHue raiakTuk.
Teopus bonpmioro B3peiBa. PekToBOE M3IydYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue naonrwoenus.

HaOnronenust 3BE3mHOro HeOa HEBOOPYKEHHBIM TJIA30M C  HMCIHOJIB30BAHHEM
KOMITBIOTEPHBIX TPWIOKCHUN MJI1 OMpPENeTICHUsT TMOJIOKEHUsI HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/IMs CEeBEpHOro MOJyIIapus U IPKUE 3BE3bI.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOILJICHUM.

Du3rYecKUuil MPAKTUKYM.

CnocoObl u3MepeHusi (PU3MYECKUX BEJIWYUH C HMCIOJIb30BAHUEM aHAJOTOBBIX H
UQPOBBIX U3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHTEIIbHBIE TOTPEUTHOCTH HW3MEPEHUH (U3UYECKUX BEIUYUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHMM, MCCIEAOBAHHMM 3aBUCUMOCTEN (HU3HYECKUX
BEIIMYMH, TPOBEPKA NPEMJIOKECHHBIX THUIOTe3 (BBIOOp ®3 pabdOT, ONMUCAHHBIX B
TEeMAaTHYECKNX pa3fenax «YUYeHHYECKHH OSKCIEPUMEHT, JabopaTopHble paboTHI,
MIPAKTUKYM» ).

O06o01mamonee NOBTOPEeHHUE.



O06o00mmenrne W cucTeMaTh3alus COAEepX)aHUS pa3feyoB Kypca «MexaHuKay,
«MonekynsipHas (Qu3nMKka W TEepPMOAMHAMUKA», «IeKTponuHamuka», «KoneGanus u
BOJIHBD, «OCHOBBI CHEIHATIBHOM TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay,
«JIEMEHTBI aCTPOHOMMHU U aCTPOPUBUKID.

Ponb pu3nku m acTpOHOMUM B SKOHOMUYECKOW, TEXHOJIOITMUECKOM, COLUAIIBHON U
THUYECKON cepax NesATeIbHOCTH YeOBEKa, POJib U MECTO (DM3HKH W aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTUHE MHpPA, 3HAYEHUE OIMCATEIbHOW, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTEIILHON M MPOTHOCTHYECKON (QYHKITUN (hU3UYECKONU TEOPHH, POJIb (PU3HIECKOMN
TeOpun B (OPMHPOBAHUM MPENCTABICHUM O (U3NUECKON KapTUHE MHpa, MECTO
¢u3znueckoil KapTUHbI MHpa B OOIIEM psSAYy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUI O IPUPOIE.

MexnpeaMeTHbIe CBA3M.

Nzyuenne kypca gusuku yriayO0néHHOro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
y4€TOM COJEpPKATEIBbHBIX MEXKIPEIMETHBIX CBA3E€H C KypcaMu MaTeMaTHKH, OMOJIOIHH,
XUMUH, reorpadyuu U TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3ZAHHbBIE C USYUEHUEM MEMOO008 HAYYHO20
no3HaHuA: SIBIICHUE, Hay4YHbId (QakT, runores3a, pusmyeckas BEIUYMHA, 3aKOH, TEOPHS,
HAOJIIOJIEHUE, OSKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHHE, MOTPELIHOCTH
M3MEPEHUM, U3MEPUTENbHBIE MPUOOPHI, IIU(PPOBaAs 1abopaToOpHsl.

Mamemamuka: pelieHre cucteMmbl ypaBHeHUH. Tpuronomerpudeckue (PpyHKIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUI'OHOMETPUYECKOE TOXKIAECTBO.
BekTtopel M MX NPOEKUMH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOpOB. IIpom3BonaHbie
aneMeHTapHbIX (yHKUuM. [Ipu3Haku noaoOus TpeyroJbHUKOB, OIpeaeseHUe IUIouaan
I0CcKuX Guryp u oobéma Ted.

buonozcua: snexTpuuecKkue sIBJICHUS B )KUBOW MPUPOE, KoJeOaTeIbHbIE ABUKECHUS
B JKHBOW NPHUPOAE, DKOJOTUYECKHE PHUCKA TMpPU IPOU3BOJCTBE JIIEKTPOIHEPTHUU,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl, YIbTPa3ByKOBas AUArHOCTUKA B
MEJULMHE, ONITUYECKUE SABJICHUS B )KUBOU MPUPOLE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX TEN,
MEXaHU3Mbl 00Pa30BaHMS KPUCTANTMYECKON pEeIIETKU, CIEKTPaIbHbIN aHAN3.

I'eocpagpua: marnutHble moitoca 3€MJIM, 3aJI€KU MAarHUTHBIX Py, (POTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcusn:  TPUMEHEHUE  TOCTOSHHBIX  MAarHUTOB,  JJIEKTPOMAarHuTOB,
ANEKTpOoJBUTATEND SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKA, MHAYKIMOHHAS NeYb, JUHUU
ANIEKTpoIIepeaay, 3JICKTPOJABUIarTesb, pajnap, pPaJluONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBasi AMarHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIN anmapar,
BOJIOKOHHAsl ONTHKa, COJHeuHas OaTapes, CIYTHUKOBbIE MNPUEMHUKU, sJEpHAS
DHEPIreTUKA U KOJIOTHYECKUE aCIIEKThI €€ Pa3BUTHS.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJbTaThbl OCBOEHHUS YyuyeOHOro mnpeamera «Pu3ukay HTOHKHBI
OTpaXaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOYYAIOIIMXCS ~ PYKOBOJCTBOBAThCS
COPMUPOBAHHON  BHYTPEHHEH  MO3MLMENW JIMYHOCTH, CHCTEMOH  II€HHOCTHBIX
OpHUEHTAIIMN, TTO3UTUBHBIX BHYTPEHHUX YOEKICHHIA, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PpACIIMPEHUE IKU3HEHHOTO ONbITa W OIBITA
JESTEIbBHOCT B TIPOLECCE peal3allud OCHOBHBIX HAINpaBICHUH BOCHUTATEIbHOU
JESITeIbBHOCTH, B TOM YHCJIE€ B YACTHU:
rpakIaHCKOT0 BOCTIMTAHMSA:
cOPMUPOBAHHOCTh TPAKAAHCKOW TO3UIMH OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTUYECKUX M JEMOKPAaTHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEpECaxX Ipa’kKIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTIPABIEHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJCHCTBOBATh C COIL[MAIBHBIMH HHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUEHUEM;

rOTOBHOCTh K T'YMaHUTapHOHN U BOJOHTEPCKON AESITENbHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIaM, JOCTHUKEHHSIM POCCHUICKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMUS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CTIOCOOHOCTH OIICHMBATh CUTYAIMIO M MIPHHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B ACSITEILHOCTU YUYEHOTO;
OCO3HaHHUE JINYHOTO BKJIJa B IOCTPOECHUE YCTOMUMBOTO OyayIIEro.

ICTETHYECKOTO0 BOCTIMTAHMSA:

ACTETHYECKOE OTHOIICHHE K MHUpY, BKJIIOYas OCTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIEro (pu3ndecKoit HayKe.

TPYAOBOI0 BOCTIMTAHHUS:

UHTEpEC K pa3nuyHbiM chepam NpodecCHOHATbHONW JEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiei
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTbH M CIIOCOOHOCTh K OOPa30BaHMUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3HUKHU Ha
IIPOTSKEHNH BCEU KU3HHU.



IKOJOTHYECKOT0 BOCTIMTAHUSA:

C(OPMHUPOBAHHOCTb 3KOJIOTMUECKOM KyJIbTYphl, OCO3HaHHWE TJ00aJBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

TUIAHUPOBAHKME M OCYIIECTBJICHUE JCHCTBUI B OKpY’KaIOLIEH cpelae Ha OCHOBE 3HAHUS
1esiell yCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA;

pacIiMpeHHe OIbITa JEATEIbHOCTH OKOJOTMYECKON HampaBlIEHHOCTH Ha OCHOBE
UMEIOILIUXCS 3HAHUN 10 (PU3HKe.

LHEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs (PU3NUECKON HAYKH;

OCO3HaHHWE IIEHHOCTH HAYYHOU JESATENIbHOCTH, TOTOBHOCTD B MpOLIecce U3yueHus: QU3HKU
OCYIIECTBIISITH MPOEKTHYIO M HCCIIEIOBATENbCKYIO NEATEIbHOCTh WHIUBUAYATHHO W B
rpymnre.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3naBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue qeMcTBHUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTrpuBaTh €&
BCECTOPOHHE;

OIPENICIIATh LEU ICATECIBHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUYHS B paccMaTPUBACMbBIX (DU3UUSCKHUX
SIBJICHUSIX

pa3pabarbiBaTh IIJIaH pEHIeHUs MpoOJeMbl C  y4€TOM aHajdu3a HUMEIOIINXCS
MaTepHUaIbHBIX U HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJHTATOB ILEIISIM,
OIICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPAWHUPOBATH M BBINOJHATH PabOTy B YCIOBHUSAX pEaJbHOr0, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMU TOHSATUSIMHU U METOJaMH (PU3UYECKON
HAYKHU;

BJIJICTh HABBIKAMH Y4EOHO-MCCIIEAOBATEILCKOM M MPOEKTHON JCSATEIHHOCTA B 00JIACTH
(GU3UKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB
pemeHus 3ama4  (PU3WYECKOTO COAEpKaHUS, NPUMEHEHHIO PA3JIHYHBIX METOOB
IIO3HAHUS,

BJIQJIETh BUJIAMHU JACSATEIBHOCTH IO TMOJYYECHUIO HOBOI'O 3HAHWS, €ro MHTEPIpETallNH,
peoOpa30BaHUI0 ¥ MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYyaIMsIX, B TOM YHUCIE MPU
CO3/1aHUHU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;



BBISIBJIATh NPUYMHHO-CIICCTBEHHBIE CBS3M M aKTyaJM3UPOBATH 3a7ady, BBIABUIAThH
TUINO0TE3y €€ PEIICHHs], HAXOJAUTh ApIYMEHTHI I JOKA3aTeJbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMETPbl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBAaTh IIOJIYYCHHBICE B XOJE€ PEIICHMs 3aJayd pPe3yJIbTaTbl, KPUTUYECKU
OLICHMBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATENIbHOMN JESTEIBHOCTH, B
TOM YHUCJIE TIPHU U3YUCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEAECITEIbHOCTH;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUTrHHAIbHBIEC MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ nnpopmanueii:

BJIa/IETh HaBBIKAMH IMOJIy4€HUs MHPOpMaUU (PU3NUIECKOrO COAEPKAHUS U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIISATh MOUCK, AHAIU3, CHUCTEMATU3ALUI0 U
MHTEPHpPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINK;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMH B
pEIlIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX 33]a4 ¢ COOIIOACHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKHA OE€30MaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(GOPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHUs B Pa3MYHbIX (QopMaTax € y4ETOM
Ha3HaueHUsT MHPOpPMAIMU U TIEJIEBOM ayJAWTOPUHU, BBIOMpass ONTUMAIbHYIO (opmMy
IIPEACTABIICHHS U BU3YyAIM3aLUU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYAIU U CMATYaTh KOH(MIUKTHL;
pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaIbHOU PabOThI;
BBIOMPATh TEMATUKY M METOJIbI COBMECTHBIX JEUCTBHI C y4€TOM OOILIMX HHTEPECOB U
BO3MOKHOCTEM Ka)J0ro YieHa KOJIJIEKTHBA,

IIPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH
JNEUCTBHUS 110 €€ NOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, paCIpeleiIATh POJIA C yUETOM
MHEHHUH y4aCTHUKOB, 0OCYKIaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLICHHMBATh Kau€CTBO CBOETO BKJIAJa U KAXI0T0 yYaCTHUKA KOMaH/bI B OO pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBJISITh TO3UTHUBHOE CTPATErMUYECKOE IOBEJCHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBISATh MO3HABATEIBHYIO ACSATEIBHOCTh B 00JaCTU (PUBHUKU U
ACTPOHOMUH, BBISIBJISATH IPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 33144 H;
CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHHS PACUETHBIX M KAUYECTBEHHBIX 3ajlay, IUIaH
BBITIOJIHEHUS TPAKTHYECKOM paboThl ¢ Y4ETOM HMEIOIIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUYTCHUM;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEeLICHME;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMUPOBAHUIO M TMPOSIBICHUIO JSPYAUIMU B 00JacTH (PU3UKH,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaATENIbHBIN U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIBLHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIaJICTh HABBIKAMM I[1O3HABATEJIbHOW pe(IEeKCUH KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIH30BATh MPUEMBI pedhICKCUN JIsl OLIEHKH CUTYaIllH, BHIOOpA BEPHOTO PEIICHUS;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 10 UX CHUKEHHUIO;
MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mpomecce moCTHXEHHSI TUYHOCTHBIX PE3YIHTATOB OCBOCHHUS MPOTPaMMBI MO (PUBHUKE
JUISL YPOBHS CpEAHEro oOmiero oOpa3oBaHUs y OOYYaKOIIUXCS COBEPIICHCTBYETCS
AMOIMOHAJILHBIN MHTEJJIEKT, Mpeoararonuii copMupoBaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIETO0 CHOCOOHOCTh TOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHOU C(Hephl, OBITH
YBEPEHHBIM B ce0e;

caMOpeTyJIMpOBaHus, BKJIFOUAIOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aAanTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHXKEHUIO LIEIU U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;



SMIATHH, BKIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTHUX,
YUUTHIBATh €ro IMpPH OCYIIECTBICHUH OOIIEHHsS, CHOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLLIEHUS C IPYTUMU
JOAbMU, 3a00TUTHCS, IPOSABIIATH UHTEPEC U pa3peIiaTh KOHQIUKTHL.

[MPEAMETHBIE PE3VJIBTATBI

K xonny oOyuenuss B 10 knacce mpeiMeTHbIE pe3yibTaThl Ha YriayOJIEHHOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

MOHUMATh poOJIb (U3HKK B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, HKOJIOTHYECKOM,
COLIMAJIbHOW M 3THUYECKOH cepax NeATENbHOCTH YEJIOBEKa, pOJIb U MECTO (PU3UKU B
COBPEMEHHOW HAy4YHOW KapTHMHE MHMpPA, 3HAUECHHUE OINKCATEIBbHOM, CUCTEMATU3NPYIOLIEH,
OOBSICHUTENIBHOM M NPOrHOCTUYECKOW (QYHKIMHA (PU3NYECKOW TEOpHUM — MEXaHUKH,
MOJIEKYJIIPHON (PU3UKH U TEPMOAUHAMUKH, pOJIb (PU3NUYECKON TE€OPUH B (DOPMUPOBAHUH
MIPEACTABICHUN 0 (PU3UUECKON KapTHHE MHPA;

pa3ianyaTh YCIOBHS MPUMEHUMOCTH MOJENeH (PU3NUYECKUX TEJ U MPOLECCOB (SBICHUM):
MHEepLMaJgbHas cucTteMa OTcuéra, aOCOIIOTHO TBEPJOE TeNo, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE MajeHHue, adCONIOTHO ympyras Aedopmarius,
a0COJIIOTHO YIPYroe u adCOJIOTHO HEYNPYroe CTOJKHOBEHMS, MOJAEIIHN ra3a, >KUIKOCTH U
TBEPJOro (KPUCTAUIMYECKOr0) Tejla, WICaIbHBIM Ta3, TOUYEYHBIN 3apsl, OAHOPOIHOE
AIEKTPUYECKOE T0JIE;

paznuyaTh ycioBHsl (TpaHuUIbl, O00JAaCTH) MPUMEHUMOCTH (PHU3NYECKUX 3aKOHOB,
MOHMUMAaTh BceoOUMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAaHUYECKUE MPOLIECCHI U SIBICHUS, UCIIOJIB3YSI OCHOBHBIC
MOJIOKEHUSI W 33aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHXKCHMS,
bopMyIibl KUHEMAaTUKH PaBHOYCKOPEHHOTO IBWXEHHs, MpeoOpazoBanus [amunes nmis
CKOpPOCTH M TepeMelleHus, 3aKoHbl HbloTOHA, MpUHLMNO OTHOCUTENbHOCTU [ anuies,
3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS HUMITYJIbCa M MEXaHUYEeCKOU
SHEPruM, CBA3b pabOThl CUJIBI C H3MEHEHHEM MEXaHWYECKOH SHEepruu, YCIOBHUS
paBHOBecHs TBEPAOro Tea), MPU 3TOM HCIOJIb30BAaTh MAaTEMaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MPeoOpa3OBaHMIA
["anunesi, BTOporo u Tperbero 3aKoHOB HbrOTOHA, 3aKOHOB COXpPAHEHMsSI UMITYJbCa W
MEXaHUYECKOW DHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIU3UPOBaTh M OOBSICHATH TEIUIOBBIE NMPOLECCHl U SBJICHHS, HCIOJIb3YyS OCHOBHBIE
nonoxkennss MKT u 3akoHBI MOJIEKyIApHON (PU3UKK U TEPMOJUHAMUKY (CBS3b AABJICHUS
UACAIBHOIO Ta3a €O CPEIHEW KHUHETUYECKOM DJHEprued TEIUIOBOIO JBWKEHHS H
KOHIIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA CO CPEAHEN KUHETUYECKOM



DHEPrUed TEIUIOBOIO JBWXXEHHS €ro YacTHll, CBS3b JABJIECHUS HICAIBHOTO Ta3a C
KOHICHTPAIIMEW MOJIEKYJ M €r0o TeMIleparypoH, ypaBHeHue MenaeneeBa—Knaneiipona,
NEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHs SHEPIMH B TEILIOBBIX IPOLIECCaX),
OpU 3TOM HCHOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
IPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KiianeipoHa;

aHAJIU3UPOBATh U OOBACHSTH JICKTPUUECKHE SIBJICHUS, UCIIOJIb3YysI OCHOBHBIE MTOJIOXKEHUS
M 3aKOHBl JJEKTPOJMHAMHMKHM (3aKOH COXPAHEHMS BJIEKTPUUYECKOTO 3apsijia, 3aKOH
Kynona, mNOTEHIMAIBHOCTh AJIEKTPOCTATUYECKOTO TOJIS,, NPUHUUII CYIEPIIO3UIUU
ANEKTPUUYECKUX TOJIEH, MPU 3TOM YKa3blBas yCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKXKe€ MPAKTUYECKH BAXKHBIE COOTHOILICHMS: 3aKOHbI OMa g y4yacTKa LENu U I
3aMKHYTOM 3JIeKTpUYecKoil uenu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3aKkoHbI
®dapazes 1151 DJIEKTPOJIN3a);

ONHUCHIBaTh (hpU3MUECKHE MPOLECCHl U SIBJICHUS, UCIOJB3Ysl BEJIWYUHBI: MEpEMEIICHHUE,
CKOpPOCTb, YCKOPEHUE, UMITYJIbC T€la U CUCTEMBI TEl, CHJIa, MOMEHT CWJIBI, JABJICHUE,
MOTEHIMAIbHAS SHEPIUsl, KHHETUYECKAsl SHEPTUs, MEXaHUUYECKasl SHEPrUs, padoTa CHUIIbI,
LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CHJIA TSKECTH, CWJIA YIPYTOCTH, CHJIAa TPEHUS,
MOIIHOCTb, SHEPIUs B3aUMOJECHCTBUA Tena ¢ 3eMiI€ld BOIU3H €€ MOBEPXHOCTH, SHEPTHUS
yOpyroi aegopMaiuu npy>KHuHbI, KOJTUYECTBO TEIUIOTHI, a0COMIOTHAS TeMIIepaTypa Tea,
paboTa B TEpPMOIMHAMMKE, BHYTPEHHSS HHEpPrusl HJEaJIbHOIO OJHOATOMHOIO Tasa,
paboTa uJeaTbHOrO Ta3a, OTHOCHUTENbHas BIaXHOCTh Bo3ayxa, KIIJ[ wumeanmbHOrO
TEIUIOBOTO JBUTATEIS; AJEKTPUUYECKOE IT0JIE, HANPSKEHHOCTh AJIEKTPHUYECKOTO TOJIA,
HanpsHKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsKEHHOrO Inapa B BakKyyMe W B
IUDJIEKTPUKE, IMOTEHLHMAI JJIEKTPOCTATUYECKOIO IOJIs,, PA3HOCTh ITOTEHIHAJIOB,
ANEKTPOABMKYIIAsl CUJIA, CWJa TOKA, HANpsKEHHWE, MOLIHOCTh TOKAa, 3JIEKTpUYecKas
E€MKOCTB IIJIOCKOTO KOHAEHCATOPA, COMPOTUBIICHUE YyYACTKA LIETHU C MOCJIEI0BATEIbHBIM
U TMApaJuIeNbHBIM  COEAVUHEHUEM PE3UCTOPOB, DSHEPrUs  DJIEKTPUYECKOIO  IOJsA
KOHJIEHCATOPa;

OOBSACHITH OCOOCHHOCTH MPOTEKAHUS (HU3UUECKUX SBIICHUN: MEXaHHUECKOE JIBIKCHHE,
TEIJIOBOE JBUKEHUE YACTHUIl BEUIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBM)KEHHUE,
mubdy3us, ucnapeHue, KUMEHHE M KOHJEHCAlus, IUIaBJIEHUE U KPUCTAILIU3ALIMS,
HAaIllpaBJICHHOCTh  TEIUIONEpPEAauH,  JJEKTpU3alus  TeJl,  SKBUIOTCHIMAJIbHOCTH
IIOBEPXHOCTH 3apPsKEHHOTO ITPOBOIHUKA,

MIPOBOJIUTh WCCJIEAOBAHKUE 3aBUCUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JPYTOoM ¢
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMI, IIPU 3TOM KOHCTPYMPOBATh YCTaHOBKY,
(UKCUpOBATh PE3yNbTAThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE
rpadukoB c Y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEPEHHM, [elaTh BBIBOJBI IO
pe3yabTaTam UCCIEN0BaHNS;



MPOBOJIUTh KOCBEHHBIC HW3MEPCHMs] (PU3MUECKUX BEIMYWH, TPU OTOM BBIOMpATh
ONTUMAJIbHBIA METOJl U3MEpPEHHUs, OIICHUBATh AaOCOJIIOTHBIE U OTHOCUTEILHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJIUTH OMBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bI: UIAHUPOBATh IKCIIEPUMEHT,
coOUpaTh SKCHEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH TOJYUYECHHBIE PE3YJIbTAThl U
JienaTh BBIBOJI O CTaTyCe MPEIJI0KEHHON TUIIOTE3bI;

coOmoiaTh MpaBmwia 0€30MacHOTO TPyJa MPU MPOBEACHUH HWCCICAOBAHHA B paMKax
y4eOHOTO 3KCHEpPUMEHTa, MpaKTUKyMa U Y4eOHO-HCCIEOBATENIbCKOM W MPOEKTHOMN
NESATENBHOCT C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB U J1a0OpaTOpPHOTrO
000py10BaHUS;

peliaTh pacu€THbBIC 3a]]a4u C SIBHO 33JJaHHOM W HESBHO 3aJIaHHOU (PU3UYECKONU MOJIEIIBIO:
Ha OCHOBAaHWM aHaliM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (hU3MUYECKOW MOJEeIH,
OTBeYaromie TpeOOBaHUAM 3aJlaui, TPUMEHATh (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTU U
MOCTYyJaThl (PU3UYECKUX TEOPUMl TMPU MCIHOJb30BAaHUM MAaTEeMaTHYECKUX METOOB
pelieHust 3ajad, TMPOBOJUTH pacy€Thl Ha OCHOBAaHUM HUMEIONIUXCS  JaHHBIX,
aHaJIM3UPOBATh PE3YJIbTATHI U KOPPEKTUPOBATH METO/IbI PEIICHUS ¢ YUETOM MOTYyUYECHHBIX
pe3yJIbTaTOB;

peniaTh KaueCTBEHHBIC 33JlauM, TpeOyrole MPUMEHEHHUsS] 3HAaHUN W3 Pa3HBIX Pa3/esioB
Kypca GU3HKW, a Tak)Ke WHTErpallud 3HAHUW U3 JPYrUX MPEIMETOB ECTECTBEHHO-
Hay4YHOTO IIMKJIa: BBICTpAWBaTh JIOTHYECKYIO IIETMOUYKY pPacCyXJCHUH C OIMOpoil Ha
M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS ISl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PaOOTHI
HU3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHUECKUX MPOIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIET0O MHpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBATh M OIICHUBATH TIOCIICICTBUS OBITOBOW U MPOU3BOCTBEHHON ACSITEIHPHOCTH
YeJIOBeKa, CBSI3aHHONW ¢ (U3MYECKUMHU TIPOIECCAMU, C TO3UIUNA IKOJIOTHIECKOM
0€30IacCHOCTH, TPEACTABICHUNA O palMOHAIBHOM MPUPOJOIOIL30BaHUU, a TaKkKe
Pa3yMHOM HKCIMOJIb30BAHUM JIOCTMXKEHUM HAyKM M TEXHOJOTUM [JIsl JabHEHIIEero
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

MPUMEHSTh PA3JIMYHBIE CIIOCOOBI pabOThl ¢ MHGOPMANHEH (HU3UIECKOTO COACPNKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  WMH(MOPMAIIMOHHBIX  TEXHOJOTHH, TpPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTMH ISl TTOMCKa, TepepaboTKu
U TNpeIbsBlIeHUs y4eOHOM M HAy4YHO-TIOMYJSIpPHOW MH(OpMaNuU, CTPYKTYPUPOBAHUS U
WHTEpHpeTann WHPOPMAIUU, MOJTYYCHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATh TMOJy4aeMyr0 HWH(POpMAIUIO W OIEHWBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHUKA WH(OPMAITNH;



NpOSIBIISATh  OPraHU3alMOHHBIE W  [IO3HABAaTEJbHBIE YMEHHUS  CaMOCTOSTEIHHOTO
npuOOpeTEeHUs] HOBBIX 3HAHWI B TMPOLIECCE BBIMOJIHEHUS MPOCKTHBIX U y4eOHO-
HCCIIE0BaTENIbCKUX padoT;

paboTaTh B TIpYyIIE C MCIOJIHEHUEM pa3JMUYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATH
paboTy Trpynmbl, palMOHAIbHO pACIPEAEATh JAESITENbHOCTh B HECTAHJAPTHBIX
CUTYallMsIX, aJICKBATHO OLIEHMWBATh BKJAJ KAKJIOTO M3 YYACTHUKOB I'PYNIbI B PEIICHHE
paccMaTpuBaeMoOi POOIEMBL;

OpOSBIATH  MOTHMBALMIO K  Oyaymiedl  npodecCHOHANbHOW — EATEIbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PODUIIS.

K xony oOydenust B 11 knacce mpeAMETHBIE pe3yJibTaThl HA YIIIyOJIEHHOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

MMOHUMATh POJIb (PU3MKH B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIUATBHON U ATUYECKOM
chepax NEATEIbHOCTH YEJIOBEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOW Hay4HOU
KapTUHE MUpa, pOJb AaCTPOHOMHMHM B IIPAKTHYECKOM JAESATEIBHOCTH YEJIOBEKA U
JajbHENIEM Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHUE OIMCATENIbHOU,
CUCTEMATU3UPYIOIIEH, OOBICHUTEIBHOW M TMPOTHOCTUYECKON (PYHKIUN (Pu3nuecKon
TEOPUH — DJIEKTPOJAUHAMHUKHU, CIIELUAJIBHOW TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOM
¢u3uky, ponb (pU3NYEeCKOd Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3MUECKOU
KapTHUHE MHUpa, MECTO (PU3UUECKON KapTUHBI MHUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IIPUPO/IE;

pasznuyaTh YCIOBUS MPUMEHUMOCTH MoJieeil (U3MUeCKUX Tel M MPOIECCOB (SIBJICHUH):
OJHOPOAHOE DJJIEKTPUYECKOE W OJHOPOAHOE MATHUTHOE IIOJIs, TapMOHUYECKUE
KoJieOaHusl, MaTeMAaTHYeCKUM  MasSTHUK, WACAIbHBIM  TPYKUHHBIM  MasTHHK,
rapMOHUYECKHUE BOJIHBI, MACAIbHBIA KOJieOaTeNbHbIA KOHTYpP, TOHKas JIMH3a, MOJENeH
aToMa, aTOMHOTO f/Ipa U KBAaHTOBOM MOJIEJIH CBETA;

paznuyaTh ycioBusl (TpaHUIbI, O00JACTH) TPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB,
MOHMUMAaTh BceoOUMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB U OrPaHUYEHHOCTb
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHMS, HCHOJIB3YS
OCHOBHBIE TIOJIO)KEHUSI W 3aKOHBI DJJICKTPOAMHAMUKU W  CIELUAIBHOW TEOPHU
OTHOCHUTEJILHOCTH (3aKOH COXpaHEHUs 3JIEKTPUUYECKOTO 3apsiia, cujia Ammepa, cuiia
JlopeHnia, 3aKOH DJICKTPOMArHUTHOM WHAYKIWHU, mnpaBuio Jlenna, cBazp IJC
CaMOMHIYKIIMHU B 3JIEMEHTE JIEKTPUUECKOM LEMU CO CKOPOCThE) U3MEHEHHUSI CHIIBI TOKA,
MOCTYJIAThI CIIELIUAIBHON TEOPUU OTHOCUTENBHOCTH DUHIITEWHA);

aHaJM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOILIECCHI U SIBIICHUSI, UCIIObB3Ysl MOJOKEHUS
KBaHTOBOW (u3uku (ypaBHeHWe OWHImTEHHA M (HoTodddexra, MepBbIi W BTOPOM
nocTysatel bopa, mpUHIUMIT COOTHOIICHHS HeompeaenéHHocTer [elizenOepra, 3aKOHBI
COXpPaHEHMS 3apsiI0OBOTO U MAcCCOBOTI'O YHCENI M DHEPTUM B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);



OMHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, MCIOJIb3YsI BEIUYUHBI: HAMPSKEHHOCTh
ANEKTPUYECKOr0 MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOrO IO, pa3HOCTh MOTEHUIMAJIOB,
ANEKTPOJABIKYIASL CHJIA, WHAYKIUS MAarHUTHOIO IIOJsl, MAarHUTHBIA TMOTOK, CHJIa
AmMmnepa, HHIYKTUBHOCTb, OJJEKTPOABWKYIIAs CUJIAa CAaMOMHIAYKLIHH, OSHEpPrus
MAarHUTHOTO TOJII MPOBOJIHUKA C TOKOM, PEJSITUBUCTCKAN HMITYJIbC, MOJIHAS SHEPIUs,
HHEPrusl MOKOs CBOOOJHOM YacCTHIIbI, SHEPTUs M UMITYJIbC (POTOHA, MACCOBOE YHUCIO U
3apsAn AApa, SHEPTUS CBSI3U AJ1pa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUs (UINYECKUX SBICHUM: AJIEKTPOMATrHUTHAsS
UHAYKIUS, CAMOMHIYKIUS, PE30HAHC, UHTepdepeHIusl BOJH, Mudpakius, AUCIEPCHUs,
MOJIHOE BHYTPEHHEE OTpakeHue, poroanekrpuueckuit apdext (hotoaddexr), anbdha- u
Oeta-pacnaZpl Aa€p, raMMa-U3JIy4eHHUE siep, (PU3NUYECKHE MPUHLUIIBI CHEKTPAIbHOIO
aHanu3a u paboThI Ja3epa;

ONpPENEIIATh HAIPABICHHE WHIAYKIWH MArHUTHOTO IMOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenna;

CTPOUTH M300pKEHHUE, CO3/aBAEMOE€ IUIOCKMM 3€pKajoM, TOHKOM JIMH30M, U
PacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHATHh OCHOBOIIOJIATAOIINE ACTPOHOMHUYECKUE TMOHATHS, TEOPUU M 3aKOHBI IS
aHaJu3a U OOBSICHEHUS (PU3MUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3aX, B 3BE3IHBIX
CUCTEMaxX, B MEKTaJIAKTUUECKOHN cpesie; NBUKEHHUS HEOECHBIX TeJl, SBOJIOLUHU 3BE3N U
Bcenennoi;

MPOBOJIUTh MCCIIEIOBAHNUE 3aBUCHUMOCTEH (U3MYECKMX BEJIUYMH C MCIOJIb30BAHHEM
MPSMBIX U3MEPEHUH, MPU dTOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJIyYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAEC TpadUKOB C YYETOM
aOCONIOTHBIX ~ TOTPEIIHOCTEH  W3MEpPEHUid, JenaTh BBIBOABI IO  Pe3yJibTaram
MCCJIEI0BAHMS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKUX BEIUYMH, IPU ITOM BBIOMPATH
ONTHUMAJIBHBIA METOJ W3MEPEHHS, OICHUBaTh aOCOJIOTHBIE M  OTHOCUTEJIBHHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHUIA;

MPOBOJIUTH OMBITHI 10 MPOBEPKE MPEAJIOKEHHON TMIOTE3bI: MIAHUPOBATH IKCIIEPUMEHT,
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJTYUYEHHbIE PE3yJbTaThl U
JIeNaTh BBIBOJ] O CTATyCe MPEI0KEHHON TUIIOTE3bI;

OMUCBHIBATH METO/IbI TOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUN;

co0moaTh npaBuia O€30MacHOro Tpyna MpU NPOBEACHUM HCCIECIOBAHMNA B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTUKyMa M Y4YeOHO-HCCIEOBATEbCKOM W MPOEKTHON
JESTENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOMCTB M  J1abOpaTOPHOIO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4u C ABHO 3a/IaHHOM M HESIBHO 33JaHHOMN (DHU3HUECKON MOJETBIO:
HA OCHOBaHWM aHajHW3a YCJIOBHUA BbIOMpATh (QHU3MYECKHE MOJENIH, OTBEYAIOIINe
TpeOOBaHUAM 3a7auM, MPUMEHATH (HOPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTH U TOCTYJIAThI



(GU3UYECKUX TEOpUN TPH HUCIOJIb30BAHUM MATEMATHYECKUX METOJOB PEIICHUs 3ajad,
MIPOBOJIUTH PAcUEThl HA OCHOBAHUM MMEIOIITUXCS TAHHBIX, aHATM3UPOBATh PE3YIbTAThI U
KOPPEKTUPOBATH METOIBI PEIICHUS C YUYETOM MOTYyUYEHHBIX PE3YIhTaTOB;

peniaTh KaueCTBEHHbIEC 3aJauM, TpeOyrolue MPUMEHEHUsS 3HAaHUN U3 Pa3HbIX pa3/eiioB
Kypca (U3MKH, a TaKkKe HWHTErpaldyd 3HAHUM U3 APYruX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IMKJA: BBICTPAMBATh JIOTMYECKYIO LEMOYKY pACCYKAECHUM C OIMOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA JUISI OOBSICHEHUS! OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTETbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUYECKUX MPOIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKd, B OOBSICHEHHE TIPOIECCOB OKPYKAIOMIETO MHpPa, B pPa3BUTHC TEXHUKU W
TEXHOJIOTHUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOM JESTEIHLHOCTU
YeJIOBEeKa, CBSI3aHHOM ¢ (DU3MYECKUMHU TPOIECCaMU, C TMO3ULUNA IKOJIOTHYECKOM
0€30MacHOCTH, TPEACTaBICHUN O palMOHATLHOM TIPHUPOIOIOIB30BAHNN, a TaKKe
Pa3yMHOM WCTOJB30BAHUM JOCTIDKCHWA HAyKH W TEXHOJOTHHA Ui JaldbHEHIIETo
Pa3BUTHUS YETIOBEUECKOT0 OOIIEeCTRA,;

MPUMEHSTh Pa3InyHbIe CIIOCOOBI pabOThl ¢ MHpOpPMaIel (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  WMH(MOPMAIMOHHBIX  TEXHOJOTHH, TMpPU  HTOM
HCITOJIB30BaTh COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTHUU JIJIS TTOMCKA, IepepaboTKu
U TIPEABSBICHHUS YICOHOW W HAyYHO-TIOMYJISIPHOW MH(POpPMANUU, CTPYKTYPUPOBAHHUSI U
WHTEpHpeTauy UHPOPMAIIUU, TOJIYYCHHOM M3 PA3IUYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBaTh MOJy4aeMyl0 WH(OpMaIMI0O U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUH, TaK U HA OCHOBE aHAJM3a UCTOYHHUKA WH(OPMAITNH;
MPOSIBJISITh  OPTAaHM3AIIMOHHBIC W IMO3HABATEIbHBIE YMEHHUS  CaMOCTOSTEIHLHOTO
MPUOOPETEHUSI HOBBIX 3HAHUH B TMIPOIECCE BBIMOJHEHUS TPOCKTHBIX W y4eOHO-
HCCIIEI0OBATENbCKUX PadoT;

paboTaTth B TPYIIE C HCIOJHEHUEM pPA3IMYHBIX COIMAIBHBIX POJICH, TJIAaHUPOBATH
paboTy TpYNIbI, palUOHAILHO PACIPEACIITh JACATEIBPHOCT B  HECTAHIAPTHBIX
CUTyaIlMsIX, aJCKBaTHO OICHWBATh BKJIAJ KaKIOTO M3 YYAaCTHHUKOB TPYMIBI B PEIICHUC
paccMaTpuBaeMom MPoOJIeMBbI;

MpOSIBJISITh ~ MOTUBAIIMIO K  Oyaymiedl  mpodecCHOHANBHOW — ACSATENBHOCTH  TIO0
CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Kouun4yecTBo yacos
DJIeKTpOHHbIe (LM (POBbIE)
n/n HaumeHoBaHue pa3aejioB M TeM MPOrPaMMBbl Bcero Kounrpoabusie @ Ilpakrunyeckue
o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3zaen 1. HAYYHBINH METO/ ITO3HAHUS ITPUPO/IbI
1.1  HayuHsblil MeTOA MO3HAHUS TPUPOIBI 6 ‘
Wtoro mo pazneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2  Jlunamuka 10
2.3  Craruka TBEpIOTO TENA )
2.4  3aKkoHBI COXpaHEHUS B MEXaHUKE 10
Wroro mo pazneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 | OCHOBBI MOJIEKYJISIPHOKWUHETHYECKON TEOPUN 15
3.2  Tepmomunamuka.TeruioBbIC MaITMHBI 20
3.3  ArperartHbie cocTOsiHUs BeriecTBa. Pa3zoBbIe MEPEXOIbI 14
Hroro mo paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 | DnexTpuueckoe 1mojie 24
4.2  TloCTOSIHHBIH 3EKTPHUUECKUI TOK 24
4.3 | Toku B pa3nUYHBIX Cpeaax 6
Hroro no pasneny 54

Paznen 5. DU3HUYECKHWIN MIPAKTUKYM




5.1  ®usnveckuii MPaKTUKYM 16 16
Wroro mo pazneny 16
PesepBHOE Bpemst 10
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16




11 KJTACC

Ne ni/n
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl

KoanyecTBo 4acos

Bcero

Konrpoabnsie  IIpakTHyeckue

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl

padoThI padoThI
Paznen 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nosje 14
1.2 DNIeKTpOMarHuTHasK WHIYKITUS 13 1
Uroro no pazueny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KojeOaHus 10
2.2 DNEeKTPOMarHUTHBIE KOJICOaHUS 15
2.3 MexaHuueckre U 3J1eKTPOMarHUTHHIE BOJIHBI 10
24 Ornrtuka 25
Wroro mo pazneny 60
Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OcuoBrel CTO 5 1
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsspHO-BOTHOBOM AyaIn3m 15
4.2 ®duznka aToma
4.3 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTaPHBIX YACTHI
Hroro no paszneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12




Uroro no pazneny

Pazgen 6. PUSHUYECKHA IPAKTUKYM

12

6.1 ®u3nyecKuil NPakTUKYM 16 16
Hroro no pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 00001IeHIE TIPEIMETHOTO COACPKAHUS U
7.1 OTIBITA AEATENBHOCTH, IPHOOPETEHHOTO MTPHU N3YUYEHUH Kypca 15
¢u3uku 10 — 11 kmaccoB
Utoro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHMUE

10 KJTACC
Ne
w/n Tema ypoka
1 dusmka — pyHAaMeHTalbHas HayKa O IPUPOJIe

Hayu4Hb1i1 MeTO/I MO3HAHUS U METOBI UCCIICOBAHMS (PU3NIECCKHUX SIBIICHUI

KoanuyecTBo 4acos

JIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTte/ibHbIE
pecypchbl

BKCHepI/IMeHT H TCOPHA B IIPOLUCCCC ITO3HAHUA ITPHUPOILI. Ha6JIIO,Z[eHI/IC n

3 OKCIIEPUMEHT B (PU3UKE
Crioco6b! u3MepeHust (PU3NYECKUX BETUYUH

5 AOCOIOTHAS M OTHOCHUTENIbHAS IOTPEIIHOCTY U3MEPEHUH (PU3MUECKIX BEINIHH

5 MonenupoBanue B ¢pusuke. Poib u mecto puzuku B GopMUPOBAHUN COBPEMEHHON
Hay4YHOW KapTUHBI MUPA, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

7 Mexanuueckoe nBuxkeHue. Cucrema orcueta. OTHOCUTEILHOCTh MEXaHUUECKOTO
neuxkeHus. [Ipsimas u oOpaTHas 3aa4uu MEXaHUKH

8 Panuyc-BekTop MarepralibHON TOUKH, €r0 MPOEKIIMH Ha OCU KOOPUHAT.
Tpaexropus. [lepememnienne. CkopocTs. X mpoekiuu Ha OCH KOOPIUHAT

9 PaBHOMepHOe npsiMonuHeitHoe BHxkeHue. [ paduieckoe onrcaHue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKECHHUS

10  Cnoxxenue nepeMenieHui u ckopocTel. Pemenne 3amau

11 HepaBHoMmepHOE nBHKEeHHE. MTHOBEHHAs1 CKOPOCTh. Y cCKopeHue. [Ipsmonrneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduyeckoe onucanue NpSIMOIUHEHHOTO JBMXKEHUS C TOCTOSHHBIM YCKOPEHUEM

13 CBobOosiHOe majieHne. Y ckopeHrne CBOOOAHOrO NaieHus. 3aBUCUMOCTh KOOP/IUHAT,
CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX TpapuKu

14 ]IBuxeHue Tena, OpPOLIEHHOTO MO YIJIOM K TOPU30HTY

15 KpuBonuHeliHoe nBUXEHUE. [[BH)KEHHE 110 OKPYKHOCTH. YTJI0Bas U JIMHEHAs




ckopoctb. [Tepuon 1 yactoTa. LIeHTpOCTpEMHUTENBEHOE U MTOJTHOE YCKOPSHHE

16 KoHntpoinbnas padora nmo teme "Kunemaruka"

17 [Iepsbiit 3axk0oH Hprotona. MHepuunansubie cucreMsl orcuéra. [Ipuanun
oTHocuTenbHoCTH ["anunes. HennepuuanbHble CUCTEMBI OTCUETA

18  Cuua. PaBHOzelcTBYIOIIas cuina. Bropoit 3akon Hetotona. Macca

19 B3aumoneiictBue tein. Tperuii 3akoH HeroToHa

20 | Ilpunnun cyneprno3uiuu cuil. PemieHne 3aqad Ha mpuMeHeHne 3akoHoB HeroToHa

21 3aKOH BCEMUPHOI'0 TATOTEHHsI. DKBUBAJICHTHOCTh IT'PAaBUTALIMOHHON U MHEPTHOM
Macchl

22 Cuia TSKeCTH U yCKOPEeHHE CBOOOHOTO MaICHUS

93 JIBr>xeHne HeOECHBIX Tel U MX UCKYCCTBEHHBIX CIIyTHHUKOB. [lepBas kocmMuueckas
cKopocTh. 3akoHbl Kemnepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupona u Busbl cui TpeHus. J{BuxkeHue B )KUIKOCTH U Ta3e ¢
Y4€TOM CHJIbI COTIPOTHUBIIEHUS CPEJIBI

26 | JlaBnenue. ['mapocratuyeckoe nasienue. Cuia Apxumena

97 AbcomoTHO TBepAoe Teino. [locTynaTenbHoe U BpalaTeabHOE JBUKEHHE TBEPAOTO
Tena

28 | MoOMeHT cuIIbl OTHOCUTENBHO OCH BpaleHus. [1neyo cuibl

29 CrnoxeHue cuil, IpUJIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTu Tena. Y cioBus
paBHOBECHsI TBEPAOIO Tena. Buasl paBHOBECHS

30 Penrenne 3amau

31 | KonrposbHas pabora no teme "unamuka. Cratuka TBepaoro reia"

39 NMitynbsc MaTepHaIbHON TOYKH, CUCTEMBI MaTepUaIbHBIX ToueK. LleHTp Mace
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopemMa O JIBUKEHUH LIEHTPa Macc

33 NMnynbe cuibl 1 UI3MEHEHHME UMITYJIbCA TEA. 3aKOH COXPAHEHUS UMITYJIbCa.

PeakTnBHOE OBIKEHIE




MoMeHT uMIysbca MaTepUaIbHOM TOYKU. IIpencraBienne o COXpaHEeHMM MOMEHTA

34 UMITYJIbCA B LIEHTPAJIbHBIX MOJISAX 1

35 | Pemenue 3agau 1

36 PabGoTa cuibl Ha MaJloM U Ha KOHEYHOM IiepeMeleHuHd. I'paduyeckoe 1
npecTaBiIeHne paboThl CUIIbl. MOIIHOCTb CHIIBI

37 Kunernueckas sueprus. Teopema 00 H3MEHEHUN KHHETUYECKOH SHEPTHH 1
MaTEepUAIbHON TOYKHU

38 [TorennuanbHble U HEMOTeHUMANbHbIE cuilbl. [loTeHnanbHas sHeprus. Bropas 1
KOCMHYECKast CKOPOCTb
Tpetbst KocMuueckast ckopocTb. CBs3b PaOOThl HEMOTEHIIUAIBHBIX CHJI C

39 | u3MEHeHHEeM MEXaHWYECKOW SHEPTrUU CUCTEMBbI TeJl. 3aKOH COXpaHEHHUs 1
MEXaHUYECKOM sHepruu

40 Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyIm u1s uaeanbHOu 1
KHUJIKOCTH

41  KontponbHas pabota o TeMe "3aKOHbI COXpaHEHUS B MEXaHUKE" 1

42 Pa3Butue npencrasnenuii o npupone temaotel. OcHoBHBIE nonoxeHuss MKT. 1
Huddysus. BpoyHoBckoe ABMKEHHE

43 Crpoenne ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell. XapaKTep IBUKCHUS U 1
B3aWMO/ICHCTBHS YaCTHI] BELIECTBA

44 Macca u pazmepsl Mosiekya (atomoB). KonmnuectBo Bemectsa. [locTosHHas 1
ABoraapo

45  Temmeparypa. TeroBoe paBHoBecue. lkana [enbcus 1

46 Pemenne 3amau 1

47 W neanpHblii ra3. ['a3oBble 3aKOHEI 1

48 Vpasuenue Menneneesa-Knaneiipona. Pemenue 3amau 1

49  Ab6comoTHas TeMnepatypa. 3akoH JlanbroHa 1

50 N3onporieccrl B uaeaaibHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA 1




51 | I'paduueckoe mpeacTaBiIeHrE H3O0MPOLECCOB: H30TEPMA, U30X0pa, H300apa

52 OcHoBHoe ypaBHeHne MKT

53 | Pemenwue 3agau

54 CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOAUHAMUYECKON CUCTEMBI CO CpETHEH
KMHETUYECKON IHEPTUEN TOCTYNATEILHOIO TEMIOBOI0O ABUKEHUS €€ YaCTHII

55 O0001menue u cucreMarusanus 3Haauii mo reme "Ocuossl MKT"

56  KonrtpompHas padora o teme "OcnoBet MKT"
TepMmoanHaMuyeckasi cucTema. 3aJlaHue BHEIHUX ycinoBuid 1uist TJI cucteMsl.

57  Buemnue u BHyTpeHHue napamerpsl. [lapamerpst T/l cuctemsl kak cpeanue
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ HA MUKPOCKOITUYECKOM YPOBHE

58 HyneBoe nauano repmoannamuku. CamonpousBoibHas penakcarus T/] cuctems! k
TEIJIOBOMY PaBHOBECHIO

59 Mogenb ueanpbHOro ra3a B TEPMOJANHAMHUKE. Y CIIOBHS IPUMEHUMOCTH 3TON
MOJIENH

60 | VYpaBuenue MenneneeBa-Kianeiipona u BelpaXkeHue AJ1s1 BHYTpEHHEH sHeprun

61 BrIpaxkenue 111 BHyTpEHHEH SHEPTUHA OJHOATOMHOI'O NJI€AIbHOTO Ta3a.
KBa3ucraTnueckue u HecTaTHUECKUE MPOLECChH

62 OnemeHTapHas paboTa B TepMOAMHAMUKE. Boruriciienue paboTel o rpaguky
npoiiecca Ha pV-auarpamme

63 Tennonepenaua kak crnocod u3MeHeHus BHyTpeHHe sHeprun T/] cuctemsl 0e3
COBepILEHHs pabOThI

64 | KoHBEKIHs, TETUIONPOBOIHOCTD, H3ITydeHHE

65 KomnuectBo Temnotsl. TemmoéMKoCTh Tena. Y ielbHas U MOJIIpHas TeII0EMKOCTH
BellecTBa. Y AelbHas TeIIoTa CropaHus TOIIMBA

66 | Pacuér koaMuecTBa TEIIOTHI IIPH TEIUIONEepe1aue

67 | Ilomstue 06 agnabatHOM mporiecce. [IepBrlit 3aKOH TEPMOTMHAMHUKH

68 | KommuecTBO TEmIOTHI U paboTa Kak Mepbl M3MEHEHUs1 BHyTpeHHel sneprun T/]




CHUCTCMBI

BTOpOﬁ 3aKOH TCPMOJUHAMHKHU IJII PABHOBECCHBIX 1 HCPABHOBCCHEIX IIPOLECCOB.

69
HeoGpaTtuMocTh MPUPOIHBIX MPOLIECCOB

70 [Tpunimne! aeiicTBus TeraoBbix MamuH. KIT{

71 MaxkcumansHoe 3HaueHue KII. [ukn Kapuo

72 Pemenue 3amaq

73 DKOJIOTMYEeCKHE aCIeKThl UCIIOIB30BaHUS TEIUIOBBIX ABUraTeneil. Temmosoe
3arps3HEHUE OKPYKAIOIIEH cpeibl

74 Pemenue 3amay

75 O06o006menne u cuctemMatu3ays 3HaHui o Teme "TepmonuHamuka. TeroBble
MalIuHbl"

76  KonrtpombHas pabora o teme "Tepmoanaamuka. TerioBbie MaITUHBL"

77 [TapooOpa3oBanue u koHaeHcanus. Micnapenue u KuneHue. Y enbHas TerioTa
napooOpa3zoBaHus
Haceimmennsie 1 HeHACHITIICHHBIE Maphl. KauecTBeHHAs 3aBUCUMOCTD IIJIOTHOCTH U

78 | maBleHHS HACHIIIEHHOTO Mapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEepaTyphl KUTMIEHUS OT 1aBICHUS B )KUJIKOCTH

79  BuaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEINbHAS BIAKHOCTD

80 Pemenue 3amau

81 TBépnoe teno. Kpucraminuecknue u amopgHsbie Tena. AHU30TPONHS CBOWCTB
KPHUCTaJJIOB

82  IlnaBneHue W KpuCTAIUIM3AIUs. Y IelbHAs TeuioTa muasiaeHus. Cyonumanus

83 Hedopmaruu tBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii

84 TemoBoe pacuiipeHne KUAKOCTEH U TBEPABIX Tell. AHTAPMOHU3M TEIUIOBBIX
KOJICOAHWH YaCTHII BEIIECTBA

85 | IlpeoOpa3oBanue sHEPruM B (ha30BBIX MEPEX0aax




86

YpaBHEeHHE TEIIOBOTO OanaHca

87 Pemenue 3amaq

88 IToBepxHOCTHOE HaTsbKeHUe. KanwisipHele ABiIeHMs. J{aBiIeHHEe 110 UICKPUBIECHHOMN 1
IIOBEPXHOCTHIO kuaKocTH. Popmyia Jlannaca

89 O06o00611eHre U cucTeMaTU3alus 3HaHUK 0 TeMe " ATperatHble COCTOSHUS 1
BeuiecTBa. Pa3zoBble nepexoabl"”

90 KoHTponbHast pabota 1mo Teme "Arperarabie COCTOSIHUS BelecTBa. da3oBbie 1
nepexomnl"

01 DreKTpu3anus Tel U e€ MposiBICHUs. DIeKTpUIecKuid 3aps. JIBa Buaa 1
JEKTPUUECKUX 3apsiioB. [IpOBOHUKY, TUAIEKTPUKU U MOIYIIPOBOAHUKH

92 | DrneMeHTapHBIN SIEKTPUIECCKUN 3apsill. 3aKOH COXPAaHEHHS HIEKTPHUECKOTO 3apsiia 1

93 | BzaumopeiictBue 3apsoB. Toueunsle 3apsaasl. 3akoH Kynona 1

94 | Pemenue 3agau 1

95 | Dnexrpuueckoe nose. Ero neifictBue Ha 31€KTpUUECKUE 3apsabl 1

96 Hanpspk€aHocTh anexkTpuueckoro nois. [IpoOusblit 3apsaa. JIlunum HanpsxEHHOCTH 1
ANIeKTprudecKkoro nosst. OAHOPOIHOE ANEKTPUUECKOE T0JIE

97 [ToTeHIManbHOCTD IIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMAIIOB U 1
HaNpsDKEeHUe

08 IToreHnnanbpHast 2HEprus 3apsaaa B dJeKTpocTaThueckoM nodje. [lorennuan 1
JIEKTPOCTATUUECKOTO MO

99 CBs13b HaPSKEHHOCTH TOJISL U Pa3HOCTH MOTEHINATIOB JIJIS 2JIEKTPOCTaTUYECKOTO 1
noJist

100  IlpuHIMI CyHEepHO3UIMHU SIEKTPUUECKHUX TOIeH

101  Pemenue 3agay

102  Ilone ToueuHoro 3apsna. [lone paBHOMEPHO 3aps>KeHHOM cephl

103 [Tone paBHOMEpPHO 3apsKEHHOTO0 10 00BEMY 1mapa. [lose paBHOMEpHO 3apsKEHHON 1

OECKOHEUYHOU IUIOCKOCTH




104

HpOBOl[HI/IKI/I B DJICKTPOCTAaTUUCCKOM II0JIC. VYcaopue paBHOBCCHA 3apA10B

105  JIudieKTpHKH U TOIXYIPOBOIHHUKH B AJIEKTPOCTATUIECKOM I10JIC
106 Konpencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO 1
KOHJIeHCAaTopa
107 | [MapamnenbHOE COEAMHEHUE KOHACHCATOPOB 1
108 TIlocnemoBaTenbHOE COSTUHEHNE KOHIEHCATOPOB 1
109 Dueprus 3apsHKEHHOTO KOHIEHCATOpa 1
110 | Pemenue 3amay 1
111  JIBmkeHHUE 3apsKEHHOM YaCTUIIBI B OTHOPOIHOM JIEKTPHUUECKOM I10JIe 1
112 | Pemenue 3amay 1
113  OO6oOmieHne u cucTeMaTH3alMs 3HaHU 110 TeMe "DneKTpruaeckoe moiue" 1
114 | KoutpompHas pabota o teme "DnekTpuueckoe nojue" 1
115 Cuna toka. [TocTosiHHBIN TOK. Y CI0BUSI CYILIECTBOBAHUS IIOCTOSTHHOTO 1
AJNIEKTPUYECKOTO TOKA
116  Hcrounuku Toka. Hampspkenne u 3/1C 1
117  3akon OMa 11 ydacTKa Lenu. DIEeKTPUUECKOe CONTPOTHBIICHHUE
118 3aBHCUMOCTB CONPOTHUBIICHHS OJTHOPOTHOTO TIPOBOJHHUKA OT €0 JUTHHBI M TUTOIIAIH 1
MIOTIEPEYHOTO CEUCHUS
119 @ VYaenbHoe compoTUBIEHHE BelecTBa. Pemenue 3aaa4 1
120  TlocnenoBarenbHOE, TAPATUICTHLHOE, CMEIIAHHOE COSIMHEHUE TTPOBOTHUKOB 1
121  Pacuér pa3BeTBNEHHBIX eKTpuueckux nenei. [Ipasuna Kupxroda 1
122  Pemenue 3ama4y 1
123  PaGora snexTpuyeckoro Toka. 3akoH [xoymns —Jlenna 1
124  Pemenue 3amau 1
125 MomHOCTh AIIEKTPUIECKOTO TOKa. TeruioBasi MOIIHOCTD, BIEIsieMast Ha PE3UCTOPE 1
126  Pemenue 3amgau 1




127 DJC u BHyTpeHHEE CONMPOTUBICHUE UCTOYHUKA TOKA 1
yT

128 3axon Oma ajis MOTHOM (3aMKHYTOM) AJIEKTPUYECKOM 1IN 1

129  Peuienue 3a1aq 1

130 MomHOCTh UCTOUHUKA TOKA 1

131 KopoTkoe 3aMbIKaHUE 1

132 KonpaeHcaTop B LIEMHU MOCTOSTHHOTO TOKA 1

133 | Pemenue 3amay 1

134  Pemenwue 3agad no Teme "[loCTOSHHBIN 271eKTpUIEeCKUN TOK" 1

135 Pemenue 3aga4 mo Teme "I10CTOSHHBIN AIEKTPUYESCKUI TOK" 1

136  Pemenwue 3agad o Teme "[10CTOSTHHBIN 31€KTpUIECKUi TOK" 1

137 O6o61ieHue u cucreMarusanus 3HaHui 1o TeMe "[1oCTOSHHBIN 3IeKTpHUUecKuit 1
TOK"

138 KontponbHas pabota o teme "I1ocTOSHHBIN 3NeKTpUIecKuid TOK" 1

139 OneKkTpuyecKas IPOBOJUMOCTb PA3JIMYHbBIX BEILECTB. DIEKTPUUECKHUN TOK B 1
MeTaiax. CBepXnpoBOIUMOCTb

140 DeKTpUYecKUil TOK B pacTBOpax M paciiiaBax 3JIEeKTPOJINTOB. 3akoHbl Papanes A 1
3NIEKTPOIMN3a

141  Dnextpuueckuii Tok B razax. [lnazma 1

142 Dnextpuueckuil TOk B Bakyyme. BakyymHble mpuoOopsI 1

143  DnexkTpuuecKuil TOK B IMOIYIIPOBOTHUKAX 1

144 TlonynpoBOAHMKOBBIE TPUOOPHI 1
®usnueckuil NpakTUKyM 1o Teme "M3mepeHune CHilbl TOKa U HalpsKEHUS B LETH

145 | OCTOAHHOrO TOKA IPH NOMOIIIH AHATOTOBEIX M U(PPOBBIX U3MEPHUTEIBHBIX 1
npubopoB" uiK "3HAKOMCTBO ¢ IIU(PoBOH 1aboparopueil nmo ¢pusuke. [Tpumepst
U3MepeHus: PU3NUECKUX BETMYUH ITPHU MOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

146 O®uznyeckuil NpakTUKyM 1o Teme "M3ydeHre HepaBHOMEPHOTO JIBUYKEHUS C LIETBIO 1

OTpeIeJICHUsI MTHOBEHHOM CKOpocTH"




147

®usnueckuil NpakTuKkyM 1o teme "M3mepeHune yCKopeHust py MpsSiMOJIMHEMHOM
p yM p YCKOp pu 11p

PaBHOYCKOPEHHOM JBU)KEHHUH 110 HAKJIOHHOMU MuiockocTu" uin "HccnenoBanue

3aBUCUMOCTH IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBH>KEHHUH"

148

149

150

151

duznueckuii mpakTUKyM 1o Teme "M3Mepenne yCKopeHus: CBOOOJHOro majeHus"
iy "M3yuenue 1BUKEHUs Tesa, OpOLIEHHOT0 TOPU30HTAIBHO"

duznyeckuil MpakTUKyM 1o teme "M3ydenue 1BuXeHUs Tella M0 OKPYKHOCTH €
MOCTOSIHHOM MO MOJYJII0 CKOpocThio" mim "MccneqoBanue 3aBUCUMOCTH TTEPUOIA
oOpallleHus KOHUYECKOI0 MasiTHUKA OT €ro napamerpos”

®u3nueckuil NpakTUKyM 1o teme "M3mepeHne paBHOICHCTBYIOIIEH CUJIBI ITPU
JIBUKEHUH OpycKa 1o HakJIOHHOH uiockocTu" wiu "[IpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHHUSI OpycKa 10 HAaKJIOHHOM IIIOCKOCTH Ha 33JaHHOE
paccTostHuE OT €ro Macchl”

dusnyeckuil mpakTukyM 1o teme "MccenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOIINX B MPYXHUHE U PE3UHOBOM 00pasiie, OT ux aedopmaruu’ Wi
"M3ydyeHue IBMKCHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOM Yepe3 JErKuit
0710K"

152

®uznyeckuil npakTukyM no teme "M3mepenue ko3ppuirienTa TpeHus 1o BeITuIrHe
yraoBoro kodd¢unuenta 3asucumoctu Frp(N)" unu "UccnenoBanue nBU>KeHUs
Opycka 1o HaKJIOHHOM IJIOCKOCTH € TIEpEMEHHBIM KOA(P(PHUIIMEHTOM TpeHHs" HITN
"N3y4yeHne BUKEHMS IPy3a HA BaJly C TpEHUEM"

153

®dusndeckuit mpakTukyM 1o teme "HccneqoBanue ycnoBuid paBHOBECHS TBEPIOTO
Tena, UMEIoUIero ock BpameHus" uinu "KoHcTpynpoBanue KpOHIITENHOB U pacyéT
cu ynpyroctu" win "M3yuenue ycTOMUMBOCTH TBEPAOIO TENA, UMEIOIIETO
iouiaib onops!”

154

®u3nueckuil NpakTUKyM 1o Teme "M3mepenne nmMmnyibca Tena o TOpMO3HOMY
nytu" uinn "M3mepeHue CUIIbl TSATU, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS M MOIITHOCTH
cuibl Tru" unu "CpaBHeHHE U3MEHEHHUS! UMITYyJIbca Tejla ¢ UMITYJIbCOM CHUJIBI" MK
"HccnenoBaHue COXpaHEHUS UMITYJIbCA IIPH YIPYTOM B3aUMOJEHCTBUM" WIIH
"M3MepeHne KNHETUYECKON SHEPTUHU TeNa [0 TOPMO3HOMY ITyTH"




155

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHune n30TepMuuecKoro mpouecca
(peKOMEHI0BaHO UCIONIb30BaHue U poBoii maboparopun)" ninm "N3yuenue
n30xopHoro mnpomecca" win "N3yuenne nzobdapuoro nporecca” i "IIpoepka
ypaBHEHUS COCTOSIHUSA"

156

®uznyeckuil NpakTUKyM 1o teme "M3mepenue yaenbHoN TemIoéMKocTU" in
"HccnenoBanue mporecca ocTeiBaHus BemecTa" win "MccnenoBanue aanadaTHoro
nponecca’ wim "M3yueHne B3auMOCBSI3U SHEPTUHU MEXMOJICKYIISIPHOTO
B3aMMO/JICUCTBUS U TEMIIEPATYPhI KUTICHUS KUJIKOCTEH"

157

®uznyeckuil NpakTukyM 1o teme "M3ydeHne 3aKkOHOMEPHOCTEN HcIiapeHust
)kuakocrei" win "M3Mmepenue yaenbHON TEII0OThH TUIaBieHus Jibaa" win "U3ydenue
CBOWCTB HACHIIEHHBIX apoB" win "M3Mepenne abCoMIOTHOM BIaKHOCTH BO3/1yXa
OLIEHKa Macchl MapoB B nnomenieHnu". M3mepenue ko3 duineHra noBepXHOCTHOTO
HaTSDKEHUS

158

Ousnueckuii mpakTHKyM 1o Teme "Habimoqenne npeBpaieHus SHEPTHH
3apsDKEHHOT0 KOHJIEHCATOpa B PHEPTHUI0 U3IydeHus cBetoanoaa” wiu "M3yduenue
IPOTEKaHUs TOKa B LIETIH, coAeprKaliei konaeHcarop" win "Pacnpenenenue
Pa3sHOCTH MOTEHIMANIOB (HANpPSHKEHUs ) IIPU MOCIIeI0BATEIbHOM COeIMHEHUN
KOHJIEHCAaTOpoB"

159

®dusnueckuit mpakTUkyM 1o teme "MccnegoBanue CMEIIAaHHOTO COSTUHEHUS
pesuctopoB" unu "M3MepeHne yaeabHOro CONpOTUBIICHUS POBOAHUKOB' HIIH
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAaKaTUBaHUs'"

160

161
162

®uznyeckuil npakTukyM no teme "Habmtonenue anekrponusa” win "Msmepenne
3apsiia ogHOBaJIeHTHOTO noHa" uiu "VccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TepMope3ucTopa ot Temneparypbl’ win "CHITHE BOIbT-aMIIEPHON XapaKTEPUCTUKHU
quona"

PesepBHrIit ypok. O000IIeHHE U cUcTeMaTh3anus 3HaHui mo TeMe "Kunematnka"

Pe3epBHbIil ypok. O60011€HNEe U crucTeMaTu3alus 3HaHui o teme "lunamuka"

163

PesepBHelil ypok. O000IIeHHE U cCCTeMaTr3alus 3HaHui o TeMe "CraTtuka




TBeporo Tena'"

PesepBHbIil ypok. O60011IeHIE M CHCTeMaTH3alKs 3HaHUH 110 TeMe "3aKOHbI

164 " 1
COXpaHEHHUS B MEXAHHUKE

165 PesepBHbIil ypok. O0001IeHNE B cucTeMaTh3alus 3HaHu# 1o Teme "OCHOBBI 1
MOJIEKYJISIPHOKMHETUYECKON Teopun”

166 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHH 110 TeME 1
"TepmoanHaMuka. TenioBble MalIuHb"

167 PesepBHblit ypok. O60011IeHHE U CUCTeMAaTH3alHs 3HAaHU 10 TeMe "ArperaTHbie 1
cocTosiHus BemiecTBa. Pa3oBble Nepexobl”

168 PesepBHblit ypok. O00011IeHHE U CUCTeMAaTH3alHs 3HAHUI 1T TeMe "DIIeKTpUIecKoe 1
nose"

169 PesepBHeIit ypok. O000IICHHE U cUCTeMaTH3anus 3HaHu 1o Teme "TlocTosTHHbBII 1
ANEKTPUIECKUIN TOK"

170 PesepBHblit ypok. O6001IeHHE U cCUCTeMaTH3alus 3HaHui 1Mo TeMe "Toku B 1
pa3Iu4HbIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16




11 KJIACC

Ne KosmuecTBo yacos
Tema ypoka JJIeKTPOHHBbIE LU (PPOBHIE
n/n Kounrp. Ilpakr.
Bcero o0pa3oBaTe/IbHbIE PecypChl
padoTrbl  padoThI

1 B3anMozeincTBre NOCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MaruutHoe 1

nose. ['unoresa Amrepa
9 Bexrop MarHuTHOM MHAYKIUU. [IpUHIMI CylIepnO3ULIMY MATHUTHBIX ITOJIEH. 1

JIMHUY MarHUTHOW MHAYKUIHUH
3 MarsuTHO€ 1oJie IpoBOJHUKA ¢ TOKOM. OnbIT Dpcresa 1
4 Cunia Amriepa, e€ HapaBJICHHE U MOJTYJIb 1
5 Pewenue 3amau 1
6 [Ipumenenue 3akoHa AMnepa. DIeKTPOU3MEPUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHnua, e€ HaripaBiIeHUE U MOAYJb. J[BUXKeHHE 3apsKEHHOM YacTULBI B 1

OJTHOPOJTHOM MAarHUTHOM I10JI€

Perenue 3anau 1

Pa6ora cuiiel Jlopenia 1
10 Pemenue 3amau 1
11 MarnuTHOe nosue B Benectse. @eppoMarHeTUKHy, apa- U JMaMarHeTUKU 1
12 OcHoBHbIE CBOMCTBa (heppomarHeTUKOB. [Ipumenenue GpeppomMarHeTukoB 1
13 Pemenue 3amad mo teme "MarautHoe mose" 1
14 Pemenue 3amau mo teme "Maruurtaoe moie" 1
15 SIBneHue AIEKTPOMAarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHMTHON MHAYKIIUU 1
16 OC unnykuuu 1
17 3aKoH AIeKTpOMarHuTHON uHaAyKuu dapanes 1
18 Buxpeoe anekrpuyeckoe noine. Toku Pyko 1
19 O/1C uHAYKIMY B IBUKYIIUXCS TPOBOAHUKAX 1




20 Pemenwue 3amau 1

21 [IpaBuso Jlenma 1

22 NunykruBHOCT. KaTylka MHAYKTUBHOCTH B IIETIH MTOCTOSTHHOTO TOKA 1

23 Asnenune camonHaykuu. IJ1C caMOMHIYKITUN 1

24 DHeprus MarHUTHOT'O TOJIS KaTYLIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE 110J1€ 1

25 Pemenue 3amau 1

26 O06o0mienne 1 cucTeMaTu3alys 3HaHuH 10 TeMe "DIeKTpoIuHaMHKa" 1

27 KonTponbnas pabota no Teme "DnekTpoaguHamMuka' 1

28 Konebarenbnas cucrema. CBoOoaHbIE KoseOanus. ["TapmoHnueckre konedaHus 1

29 Kunematnyeckoe 1 TUHAMUYECKOE OMMCaHUE KOJIeOaTeIbHBIX IBUKCHUI 1

30 DHepreTuvecKoe oONrcanrue. BoIBO JMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX 1
KOJICOAHUH M3 UX SHEPrETHYECKOT0 U KHHEMATHYECKOTO OIMMCAHUS

31 Awmmuntyna u ¢asza xonedanuit 1
[lepuon u yacrota kosnebanuid. [Teproa MabIx CBOOOHBIX KOJICOaHUI

32 MaTeMaTH4ecKoro MasTHUKa. [leproa cBOOOIHBIX KOIEOaHHM MPYKIUHHOTO 1
MasiTHHKA

33 3aryxatomue kojebanus. Bernyxaennsie konedanus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3amaq 1

36 Ypok-koHpepennus "MexaHnyeckue KoieOaHus B My3bIKaTbHBIX 1
HHCTpyMeHTax"

37 O06o0061eHre u cucTeMaTu3als 3HaHui 1o Teme "Mexanudeckue KonedaHus" 1

38 OnexkrpoMarHuTHbIe Konebanus. KonebarenbHbIH KOHTYD

39 ®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsi/ia KOHACHCATOPA C AMILTUTYI0M 1
CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aK0H COXpaHEHHUs YHEPTUH B HJICATLHOM K0JIe0aTeTbHOM KOHTYpE 1




3aryxaroIiue MIeKTPOMArHuTHbIC KoieOaHus. BeIHYXIeHHBIC

41 1
ANIEKTPOMArHUTHBIC KOJeOaHuUs

42 [TepemenHbIl TOK. Pe3ucTop v KOHAEHCATOP B IIENMU IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B I[ENTU TIEPEMEHHOTO TOKA

44 3akoH OMa Jy1s SJIEKTPUUYECKOM IIENH MEPEMEHHOI0 TOKa

45 MoIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U ICHCTBYIOIIECE 3HAUYCHUE CHITBI 1
TOKa U HAMPSHKEHUS

46 Pe3onaHc B 251eKTpHUECKOM LIeTIH

a7 Pemenue 3agau

48 Wneanbublif Tpanchopmarop. [IponsBoacTso, nepenada u norpedieHne 1
BJIEKTPUYECKON SHEPTUU

49 DKOJIOTHYECKHE PUCKU MPU MPOU3BOJCTBE deKTposHeprun. KyinbTypa 1
HCIIOJIB30BaHUS SJIEKTPOIHEPTUH B ITIOBCETHEBHOMN KU3HU

50 Pemenue 3amgau

51 Pewenue 3amau

59 O06001eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "DIeKTpOMarHUTHbIE 1
Konebanus"

53 MexaHudecKre BOJIHBI. XapaKTePUCTUKA MEXaHHIECKUX BOJTH 1

54 CpoiicTBa MEXaHHMYECKHUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Nudpas3Byk u ynbTpa3Byk. [llyMoBoe 3arpsizHeHUE OKpYyKaroIel cpeibl 1

57 Pemenue 3agau 1

58 DNeKTpOMarHUTHHIE BOJMHBL. M3ydeHue 371eKTpOMarHUTHBIX BOJIH 1

59 DHeprus MeKTPOMArHUTHBIX BOJH. CBOMCTBA 3JICKTPOMArHAUTHBIX BOJIH 1

50 [IIxana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHe 2JIeKTPOMAarHUTHEIX BOJIH B 1

TEXHHUKE U OBITY




[IpuHUMIIBI paguoCBsI3U U TeneBUACHU. Paguonokanys. DJIeKTPOMarHuTHOE

o1 3arps3HEHUE OKPYKAIOIIEH cpelibl L
62 Kontponbnas padota nmo teme "Kosiebanus u BoJgHBI"
63 Caer. 3aKOH NPSAMOJIMHEHHOTO pacpoOCTpaHEHHs CBETa
64 Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA TIPSIMOJIMHEWHOTO PacIpOCTPaHEHHSI 1
CBETa
65 Otpaxenue cera. [Tnockoe 3epkano. Chepudeckoe 3epKaio 1
[Ipenomiienue cBera. AGCOTIOTHBIN U OTHOCUTEIILHBIN TIOKA3aTeIb
66 npenomiienus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHblii yroi moixHoro 1
BHYTPEHHETO OTPAKCHHUS
67 Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXXCHHUS U TPEIIOMIICHHS CBETA 1
68 Xon nydeit B mpusme. Jucnepecus ceera. CiioxHbIN coctaB Oenoro ceeta. L{ser 1
69 JIun3bl. DOKYCHOE PACCTOSIHUE M ONITUYECKAsl CHIIA JINH3BI 1
70 [TocTpoenne n300paskeHMiA B JIMH3aX U UX CUCTEMaX. Y BETMYCHUE JTNH3BI 1
71 Penrenue 3aau Ha mocTpoeHue U300paKEHUH, MOTyYaEMBbIX C IIOMOIIIBIO JIH3 1
72 ['a3 xak ontuyeckas cucrema 1
73 Pemenwue 3anay. [Ipenensl MpUMEHUMOCTH T€OMETPUIECKON OTITUKH 1
74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS 1
75 Hucnepcus cera 1
76 WnTepdepennus ceera 1
77 KorepenTHsie HCTOYHUKHU. Y CIIOBHS HAOJIIOICHHUSI MAKCUMYMOB 1 MUHUMYMOB 1
78 Pemenue 3amau 1
79 [Ipumenenue nnteppepeHun 1
80 Hudpaxius ceera 1
81 Judpakuronnas peméTrka. Y cioBre HaOII0ICHHS TIIaBHBIX MAKCHMYMOB 1
82 Pemenue 3amau 1




83 [TonepeunocTs cBeTOBBIX BONH. [lonsspusanus cera 1
84 Pemenue 3amau 1
85 CBeToBBI€E BJICHUS B IPUPOJIE 1
86 O060061eHre u cucreMaTu3anus 3HaHui o reme "Onruka” 1
87 KonTponpHas padota mo Teme «OnTukKa» 1
a8 ['paHHIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKI 1
Y TIPUHIIAIT OTHOCUTEIILHOCTH
89 [TocTynaTsl crienuanbHONW TEOPUHA OTHOCUTEILHOCTH 1
[TpoctpancTBeHHO-BpeMeHHOW nHTepBall. [IpeoOpazoBanus JlopeHna. YcioBue
90 NPUYUHHOCTU. OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHHU U 1
COKpaIleHHe JJTNHBI
91 DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YaCTULIbI 1
92 CBsI3b Macchl C SHEPrUel M UMITYJILCOM PEIATUBUCTCKON YaCTHIIBI. DHEPTUs 1
MOKOS
93 PaBHOBecHOE TEIIOBOE U3ITyUCHUE 1
94 3axoH cMmeleHns Bunaa 1
95 I'mnoreza M. Ilnanka o kBanTax. ®OTOHBI 1
96 DHeprust 1 UMIyJIbC POTOHA 1
97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3akoHsl poTordpdexTa 1
98 VYpaBuenue DiinmreitHa i poroaddexra. "Kpacnas rpanuna” Gpotorddexra 1
99 Jasnenue ceera. Onbitel I1. H. JIeOeneBa 1
100 BoiHOBEIE CBOMCTBA YaCTHII 1
101 Bonusr ne bpoitns. Jlnmuna BoHb e bpoiinis u pa3Mepsl 001acTH JTIOKaTU3aiuu 1
JBIDKYIIEHCS YacTUITBI
102  KopmyckyasipHO-BOJIHOBOH Jyalu3M 1
103  dudpakius 3JeKTPOHOB HA KpHUCTAIIIAX




Crnenuduxa n3mepenuii B Mukpomupe. CoOTHOLICHUST HEONPEAeNEHHOCTEN

104 Ieiizenbepra L

105  Pemenue rpaduueckux 3amad

106  Pemenwue pacuéTHBIX 33724

107 Kontponbnas padota mo temam: "OcnoBbl CTO", "KoprycKysipHO-BOTHOBOM 1
Jyau3m"

108 OnbIThI 110 UCCIIEA0BAHUIO CTpOeHUs aToMa. [ inanerapHast Mmoaens aToMa 1
Pezepdopna

109  Ilocrymarter bopa 1

110  Bunsi criektpoB. CHeKTp ypOBHEH 3HEPTUU aToMa BOAOPOIa 1

111  CunoHTaHHOE U BBIHY)KJIEHHOE U3JIy4€HHUE CBETA 1

112 Jlazep 1

113 Hyknonnas mogens siipa I 'eitsen0Oepra-MBanenko. 3apsi 1 MacCOBOE YUCIIO 1
anpa. U3oronsl. PannoakTuBHOCTH

114 3aKOH paJinoaKTUBHOTO pacnaja. CBONCTBa HOHU3UPYIOLIETO U3TYUYESHHUS. 1
Bnmsiare paauoakTHBHOCTH Ha JKUBBIE OpraHU3MEL. Jlo3uMeTpust
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JleekT Macchl spa.

115 Snepuble peakuuu. Snepusie peaktopsl. [Ipobaemsl ynpapisieMoro 1
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTHUECKUE aCIIEKThI Pa3BUTHUSA SACPHOU
SHEepPreTUKU
MeTopl perucTpaluy U UCCIEA0BAHNS 3IEMEHTAPHBIX YaCTHII.

116  dyHpameHTanbHbIE B3auMOJIeiicTBUA. bapnoHbI, ME30HBI U JIETITOHBI. 1
IIpencranenue o CtanaapTHOi Mozenu. KBapk-TimooHHast MOJIENb apOHOB

117 ®usuka 3a npenenamu CtannaptHoit mojenu. TémHas MaTtepust U TEMHas 1
sHeprusi. EnuHcTBO (pusnueckoit kapTUHBI MUpa

118  Dramsl pa3BUTHS ACTPOHOMHH. 3HaUEHUE ACTPOHOMUH

119  IIpuMeHHMOCTH 3aKOHOB (DU3UKH /IS OOBSICHEHHUS TPUPOIHI KOCMUYECKHX




00BEKTOB. MeTOIbI ACTPOHOMHUYECKHIX UCCIICIOBAHMIA

COBpeMeHHLIe OIITHUYCCKUEC TCIICCKOIIBI, paJuOTCICCKOIIbI, BHeaTMOC(bepHaH

120
aCTPOHOMUS

121 Bun 3Bé3aH0r0 HeOa. Co3Be3ausl, spKue 3BE3/IbI, INIAHETHI, KX BUIIMOC
JBUKEHUE

122 Conneunas cucrema. Connue. CoslHeyHasi akTUBHOCTb. VICTOYHUK SHEpPTrUH
CounHna u 3B€31

123 3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKU. Jlnarpamma "crieKTpaibHbIN KJ1acc —
CBETUMOCTB"

124 3Be3npl TIaBHOM MOCIIEAOBATEILHOCTH

125 BuytpeHHee cTpoeHue 38€31. COBpEMEHHBIE IIPEICTABICHMS O IIPOUCX0KIECHUU
u 3Bosronnu CostHLa ¥ 3BE311. DTanbl KU3HU 3BE3]1

196 Muneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B spax
raJlakTUK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopust bonbiioro
B3pbIBa. PeMKTOBOE M3ITydeHHE

128  MacmrabHas cTpykrypa Beenennoil. Meraranaktuka

129  Hepeménnslie mpoOieMbl aCTPOHOMHHA
dusndeckuil MpakTukyM 1o teme "MccnenoBaHue MarHUTHOTO MOJIS

130  mocrosHHBIX MarHuTOB" MK "MccaenoBaHnue CBOMCTB (peppOMarHeTUKOB" WM
"HUccnenoBanue 1eHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM"
dusndeckuil npakTukyM 1o teme "M3mepenue cuiel AMnepa" wim "HU3yuenne

131  3aBucumMocTu cuiibl Amnepa oT cuibl Toka" win "OmnpeesieHue MarHUTHOU
MHIYKIIMM Ha OCHOBE U3MEPEHHUs cuiibl Amnepa”

132 ®u3nyeckuil mpakTukyM 1o teme "MccinenoBanue aBiaeHUS JIEKTPOMarHuTHOM
nHAyKIun'" wim "Onpeaerenne HHAYKIIMY BUXPEBOIO MATHUTHOIO OIS

133  ®wusnyeckuii npakTukyMm 1o teme "MccnenoBanue SBICHUS CAMOMHIYKIIMU'" UITH




"COopka MOJIeNIH 3JEKTPOMAarHUTHOTO renepaTopa”

dusnyeckuil IpakTUKyM 1o Teme "M3mepenue nepuoja CBOOOIHBIX KOJIeOaHM I

134
HUTSHOT'O U IPY>KUHHOT'O MasiTHUKOB"
dusznyeckuil npaktukyM 1o teme "IIpeodbpa3oBanne SHEPrUM B IPYKUHHOM
135 M
MasiTHUKe"
du3nyeckuil mpakTuKyM 1o Teme "MccienoBanue nepeMeHHoro Toka yepes
136  mocnemoBaTENBHO COCAMHEHHBIE KOHJICHCATOP, KATYIIKY U PE3UCTOp" MIIH
"HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA"
137 = ®wusnueckuit npakTukyM o teme "M3ydyeHune napameTpoB 3ByKOBOM BOJTHBI"
®duznyeckuil npakTukym 1o teme "M3MmepeHue nokasaresns IpeaoMiIeHUs
138  crexna" wim "llonyuenue n300pakeHUs B CUCTEME U3 TIOCKOTO 3epKalia U
JUH3bI"
®dusnueckuil npakTukym 1o teme "MccienoBanue 3aBUCUMOCTH (POKYCHOTO
139  paccrosiHus OT BemiecTBa (Ha mpuMepe KUAKuX JuH3)" win "M3mepenue
(hOKYCHOT'O PacCTOSHUS paCCENBAIOIINX JINH3"
140 ®dusnueckuil npakTukym no teme "Habmoaenue nudpaxiyu, HHTEpHEepeHnu 1
nossipu3anuu ceera”
duznyeckuil npakTukyM no teme "OnpeneraeHne UMITyJIbca U SHEPTUU
yM M
141  penaTuBUCTCKHX YacTHIl (110 poTorpadusM TPEKOB 3apsSKEHHBIX YAaCTHIL B
MarHuTHOM moJje)"
®duznyeckuil npakTukyM no teme "M3mepenue nocrostuHoi [1nanka Ha ocHOBe
142 wuccnenoBanus Gporodrpdexra” wim "MccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMO/ OT HaNpsKeHHs "
143 dusnyeckuil NpakTukyM 1o teme "MccnenoBaHue CriekTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOJa U U3MepeHue nocrositHHon Punbdepra”
144 dusnueckuii npakTKyM 1o Teme "VccienoBanue painoakTUBHOTO (oHa ¢

HUCIIOJIB30BaAHHUEM I[O3I/IMCTpa" nin "I/I3Y'-ICHI/IC MOTJIOIICHU A 6€Ta-‘laCTI/II_I




amroMuHueM"

dusndeckuit mpakTUKyM 1o Teme "Habmronenus 38€3mHoro Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX MTPHIIOKEHUHN IS

145  omnpeneneHus MOJIOKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC 1
co3Be3aus CeBepHOTro mosymapust u sipkue 38€37161" win "HabmroaeHus B
teneckor JIyHbl, miiaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHHM"
O60061eHue u cucreMaTu3anus 3HaHul. Poib GU3UKM 1 aCTPOHOMUH B
146  >KOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAIbHON M ATUYECKOU chepax 1
JeSITeIbHOCTH YeJIOBEKa
147 O06o01IeHre U cucTeMaTu3anus 3HaHui. Poitb 1 MecTo PU3UKH U aCTPOHOMUU B 1
COBPEMEHHOM HAYYHOU KapTHUHE MUPA
Ob6o06menne u cuctemMaru3anys 3HaHui. Ponb ¢pu3ndeckoit Teopun B
148 (bopMHUpPOBaHNY TPEACTABICHUH O (PU3NIECKON KAPTHHE MHUPA, MECTO 1
(U3HYECKOI KapTUHBI MHpPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O IPUPOJIC
149 O0600111eH1E U cUcTeEMaTH3aIusd 3Hanuii no reme "Kunemaruka" 1
150  OO6oOmmenne u cucreMaru3anus 3HaHui 1Mo TeMe "Kunemaruka" 1
151 O06o00meHre U cucTeMaTH3anus 3HaHui 1o Teme " Jlunamuka" 1
152 O6o0061enHre u cucreMaTusanus 3HaHui o teme "Cratuka TBepaoro tena” 1
153 O06001eHre U cucTeMaTU3alus 3HaHu| 10 TeMe "3aKOHbI COXpaHEHUs B 1
MexaHuke"
154 O060061eHre u cucTeMaTu3anus 3HaHul 1o TeMe "OCHOBBI MOJIEKYIISIPHO- 1
KMHETUYeCKOU Teopun”
155 O60061eHre U cucteMaTu3anus 3HaHuil o teme "TepmoanHamuka. TernoBsie 1
MaluHb!"
156 O06006111eHre U crucTeMaTu3alus 3HaHU| 1o TeMe "ArperaTHble COCTOSIHUS 1

BeniectBa. dazoBble nepexoab"”




157  OOGoOmenue u cucreMaTH3anus 3HaHUH 1Mo TeMe "DieKTpryeckoe mnoje" 1

158 O0600mmenre u cucteMaTu3arys 3HaHui 1Mo Teme "[10CTOSHHBIN IeKTPUICSCKUI 1
TOK"

159  OOGoOmenue u cucremaru3anyus 3HaHui 1Mo Teme "Toku B pa3nuyHbIX cpegax” 1

160  OO6oOmenue u cucremMarusanus 3HaHUH 1Mo TeMe "MaruutHoe nosue"

161 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHU 110 TeMe 1
"JJIeKTpOMarHuTHas UHIyKIus"

162 PesepBHblil ypok. O600111I€HNE U CUCTEMATHU3alHs 3HAHUM 110 TeMe 1
"Mexanunueckue kojiebanus"

163 PesepBHblil ypok. O60011I€HNE U CUCTEMAaTU3allHs 3HAHUH 110 TeMe 1
"DneKTpoMarHuTHbIE KosieOaHus "

164 PesepBHEIit ypok. O000IICHNE U CUCTEMATHU3AIHS 3HAHUIA 110 TeMe 1
"MexaHuuyecKue 1 3J€KTPOMarHUTHbIE BOJIHBI"

165 PesepBHblitl ypok. O60011€HNHE U ccTeMaTu3alus 3HaHui mo tTeme "Onruka” 1

166 PesepBHeIil ypok. O000IICHHE U cHCTeMaTH3aus 3HaHUH 110 TeMe "OCHOBBI 1
CcTOo"

167 PesepBubIil ypok. O60011IeHHE U CUCTEMATH3AIIHS 3HAHUM 110 TEME 1
"KopnyckynsipHO-BOJIHOBOM ayann3m"

168 PesepBHbIit ypok. O60011IeHNE U cCTeMaTH3alus 3HaHui 1o TeMe "duznka 1
aToma"

169 PesepBubIil ypok. O6001IeHIE U cCCTeMaTH3alus 3HaHUH 110 Teme "du3nka 1
aTOMHOTO $I/Ipa ¥ SJIEMEHTapHBIX YacTHIL"

170 PesepBubIil ypok. O60011IeHIE ¥ CHCTEeMaTH3aIlHsI 3HAHUN 110 TeMe "DIIeMEeHTHI 1
acTpopu3uku"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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