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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE CpeaHEro oduiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHMS OCHOBHOW 00pa3oBaTeIbHOM NPOrpaMMBbl,
npeacraieHHbx B PI'OC COO, a takxke ¢ yu€Tom QeaepanbHOil paboueld porpaMMbl BOCITUTAHHS
u Konnenuuu npenopaBanusi yueOHoro npenmera «Pusnka» B 00pa3oBaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit @enepannu, peaqu3yromux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

[Tporpamma o ¢usuke onpenenser o0A3aTenbHOE NPEAMETHOE COAEPKAHNUE, YCTaHABIUBACT
PEKOMEH/IyEMYIO IOCJIE0BAaTEIbHOCTh U3YUYEHUsI TEM M Pa3/ielIoB y4eOHOIo NpeaMeTa ¢ yuyéToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOTo Ipolecca, BO3PACTHBIX
ocobeHHOCTel oOyuaromuxcs. [Iporpamma mo ¢usuke qaét mpeacTaBlieHUe O HENsIX, COACPKAHUH,
oOmiell cTpaTeruu OOYyYeHHs, BOCIUTAHUSA W Pa3BUTUA OOYyYarOIIMXCS CPEJICTBAMHU Y4eOHOIo
npeamera «Pu3uka» Ha yriayOnEHHOM ypOBHE.

N3ydyenne kypca Gu3uku yriayOnEHHOrO ypOBHS IO3BOJISIET peajlu30BaTh 3ajadu
po(eCCUOHANIBHOM OpUEHTAIMM, HAIpPaBJIEHO HA CO3/IaHHWE YCJIOBHMM JUIs MpPOSBIECHUS CBOMX
MHTEJUIEKTYyalIbHBIX U TBOPUECKUX CHOCOOHOCTEH KaKIbIM O00YyYarolUMCs, KOTOpble HEOOXOIUMBI
JUIs IPOJIOJIKEHUsL 00pa30BaHMsl B OpraHU3alusaX IpopecCuoHaIbHOI0 00pa30BaHus MO Pa3IMuHbIM
(U3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIUAIbHOCTM.

B nporpamme 1o ¢u3uKe onpenenstoTces INIaHUPyeMbIe pe3yIbTaThl OCBOCHUS Kypca (PU3UKU
Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHUsS: JMYHOCTHBIC, METallpeIMETHbIE, MpeIMETHbIe (Ha
yriay6néHHoM ypoBHe). HayuHo-MeTononoruyeckoil OCHOBOM Juisl pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3yjbTaTaM OOyYarolMXcsi, OCBOMBIIMX
nporpaMMy 1o (U3UMKEe Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHHs Ha yriyOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (PU3MKU Ha YIIIyOJEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

cojiepxkanue yueOHoro mpeamera « Du3rka» Mo rojgaM 00y4deHus.

[Tporpamma 1o ¢pu3nKe UMEET MPUMEPHBIN XapaKTep U MOXKET OBITh UCIIOJIb30BaHa YUUTEIIMU
(bU3UKHU 17151 COCTAaBIEHUS CBOMX pabodMX MPOrpaMM.

[IporpaMMma o gu3nKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTEJIEH U MPEAOCTaBIISIET
BO3MOXKHOCTH JUISl Peau3allii pa3IuYHbIX METOJUYECKUX MOIX0A0B K MPEenoiaBaHuio (PHU3UKU Ha
yri1yOIE€HHOM YPOBHE MPH YCIOBHH COXPaHEHHs 0053aTeIbHOM YacTu cofiep KaHus Kypca.

dusmka Kak Hayka o HaubOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyIAs B KauecTBE y4eOHOTro
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CHCTEMY 3HAHHUU 00 OKpYyXarolleM MHpE.
[koapHBIN Kypc GU3MKK — CUCTEMOOOPA3YIOLIUH /111 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB M SIBJICHUHN, M3Y4aeMbIX XUMHEH,
6uonoruelt, ¢puszndeckoil reorpadueid u actpoHomueil. Vcronb3oBaHue W aKTHUBHOE NMPUMEHEHHE
(bu3nyeCcKuX 3HaHUH ONpeETTUIIO XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUH B cepe
HHEPreTHKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJIyYE€HHS HOBBIX MAaT€pUAIOB C 3aJaHHBIMU
cBoiicTBamu. M3yuenne (Gu3MKu BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpa oOydaromerocs, B (popMupoBaHue YMEHHMI NMPUMEHATh HAYYHBIH METOJ MO3HAHUS
IIPY BBIIOJIHEHUH UMM YUYE€OHBIX UCCIIETOBaHUM.

B ocHOBy kypca (u3ukm Ha ypoBHE CpeAHETro 00Imero oOpa3oBaHUs TOJOXKEH PSJ HIICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.



Hoesa yenocmnocmu. B cOOTBETCTBUM C HEU KypC SBJISICTCS JOTUYECKU 3aBEPIIEHHBIM, OH
COJCPXKHUT MaTepuan M3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoen 2enepanuzayuu. B cooTBeTCTBUU ¢ HEll MaTepuan Kypca GU3HKH 00bEIUHEH BOKPYT
busnueckux teopuil. Benymum B kypce sBisieTcst GopMUpPOBaHKUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuzainusi npennosnaraeT MCHOJIb30BAaHUE T'YMaHUTapHOTO
noTeHlrana PU3NYeCKO HayKH, OCMBICICHUE CBSI3M Pa3BUTHUSA (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuknaouoni nanpagnennocmu. Kypc ¢puszuku yriayOnEHHOTO YPOBHS MpEIojaraet
3HAKOMCTBO C IMIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTUYECKUX PUII0KEHUHN N3YUCHHBIX TEOPHIA
u 3akoHOB. [Ipum 3TOM paccmaTpuBalOTCS Ha ypOBHE OOLIMX MPEACTABICHUNH U COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHUHU.

Hoea »3rKonozuzayuu peann3yercss TOCPEIACTBOM BBEACHUS DIEMEHTOB COJCpIKaHUS,
MOCBANIEHHBIX HSKOJIOTUYECKAM MpOo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU W TEXHOJIOTHH, a Takke 00CYXJeHHUsl MpoOJeM PallMOHAIBHOTO MPUPOAONOIb30BaHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue copepkaHusl MPOrpamMMbl N0 (PHU3HMKE JOIKHO OBITH MOCTPOCHO HAa MPUHIUITAX
CHCTEMHO-/IEATEIbHOCTHOTO Toaxonaa. st pus3uku peanuszanus 3TUX MPUHIUIOB O0a3HpyeTcss Ha
HCIIOJIb30BAaHUU CAMOCTOSITENIFHOTO OJKCIEpUMEHTa KakKk IOCTOSHHO JecTBYyIomero ¢akropa
yueOHoro mnpouecca. s yriyonéHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSATEIHHOIO YUEHUYECKOTO
OKCTIEPUMEHTA, BKJIIOYAIOMIETO (POHTAIBHBIE YYCHHYECKHE OMBITHl TpPU HU3yYEHHH HOBOTO
MaTepuaia, JlabopaTopHble paboThl M pabOThl HMpakTHKyma. [Ipu 3TOM BO3MOXKHBI /iBa croco0a
peanuzanuu (U3HMUECKOTO MPAaKTUKyMa. B mepBom ciyuyae mpakTUKyM IpoBOAUTCS 1100 B KoHIe 10
u 11 kmaccoB, MubO MoOce MEPBOrO U BTOPOTO MOMYTOAWH B KaKJIOM M3 3THUX KiaccoB. Bropoit
CIoco0 — 3TO UHTETrpaIys padoT MPAKTUKyMa B CUCTEMY JIAOOPAaTOPHBIX pabOT, KOTOPHIE IIPOBOISTCS
B Tporiecce HM3ydeHHs pasznena (temsl). [Ipum sTomM mox paboTamMu TNpakTHKyMa HOHUMAeTCs
CaMOCTOSITENIbHOE HCCIeI0BaHHE, KOTOPOE MPOBOAUTCS 110 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO
BUJa 03 MOIIaroBoi HHCTPYKIUH.

B mporpamme mo ¢u3uke cucreMa YYeHHYECKOTO JKCIIEPHMEHTa, JabopaTOpHBIX padoT U
NpaKkTUKyMa MPEeJCTaBIeHa €IWHBIM TiepedyHeM. BBIOOp TeMaTHKH Ui ATHX BHIOB yUYEHHUYECKHX
NPaKTUYECKUX pabOT OCYLIECTBISIETCS Y4YaCTHHKaMU OOpa30BaTeNbHOIO Mpollecca HCXOIsd U3
0COOEHHOCTEH MMOYPOYHOTO IUIAHUPOBAHUS M OCHalleHus KabuHera ¢usuku. [Ipu 3TOM
obecrieunBaeTcsl OBJaJeHHEe OOYUYAIONIMMHUCS YMEHHSIMH TIPOBOJUTH TPSIMbIE M KOCBEHHBIE
MU3MEPEHUs, UCCIIETIOBAHUS 3aBUCUMOCTEH (DU3MUYECKIX BEJTMYUH U TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHue yaenseTcsl peleHNI0 pacuéTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom ans
pacyYETHBIX 3a/1a4 MPHOPUTETOM SIBIISTFOTCS 33]1a9M C SIBHO 33JJaHHOH M HESIBHO 3a/1aHHON (pr3muecKon
MO/IEITBIO0, TIO3BOJISTIONIHE IIPUMEHSTH H3Y4YSHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3ferna
Kypca, TaK U UHTETpUpPYysS MPUMEHEHUE 3HAHUI W3 pa3HBIX pasfenoB. (s KauyecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIOTCS 3a/IaHUs Ha OOBSICHECHHE/TIPEICKa3aHUe MPOTEKaHUs (PU3UICCKUX SIBICHUN
U TIPOIIECCOB B OKPYIKAIOMIECH >KU3HHU, TPeOYoImmMe BbIOOpa (DU3NYECKON MOJENH IS CUTYaIlHH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpedoBanmsivu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIeueHUI0
y4eOHOro Tpoiiecca Kypc GU3NKH yriayOaEHHOTO YPOBHS HAa YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs
JIOJDKEH HW3Yy4aThCs B YCIOBUSX MpEAMETHOro kaOwHeTa. B kaOuHere (GU3MKKA HOJKHO OBITh



HEe00XoaMMOe JIabopaTopHOE 000PYAOBaHHUE TSI BHIMIOJHEHUS YKa3aHHBIX B IIporpamMme 1o (Gu3uke
YUYEHHUYECKUX OIBITOB, Ja0OpaTOPHBIX pabOT U pabOT MPAKTHKyMa, a TaKKe JEMOHCTPAI[MOHHOE
0o0opyi0BaHUE.

JemoHcTpanimoHHOEe  00OpyaoBaHue (QOPMHUpPYETCSI B COOTBETCTBUM C  MPUHIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU M OOECIEYMBAET IMOCTAHOBKY MEPEYUCIIEHHBIX B IMPOrpaMMe IO
¢u3uKe KIOYEBBIX JAEMOHCTpPALMKA JUISI HWCCIEIOBaHMS M3yYaeMbIX SBIEHHUH U IPOLECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 0060pyI0BaHME AJI YYCHUUECKHUX MPAKTUYECKUX paboT popmupyercs B BUeE
TEMaTHYECKUX KOMILJIEKTOB U 00ecrieunBaeTcs B pacuéTe 0JIHOT0 KOMIUIEKTa Ha ABYX 00y4atoIIuXcsl.
TemaTnueckne KOMIUIEKTHI JIaOOpaTOPHOTO OOOPYZOBaHUS JIOJKHBI OBITH TIOCTPOCHBI Ha
KOMILJIEKCHOM HCIOJIb30BAHUM AHAJIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE UG POBBIX Ja00paTOpU.

OCHOBHBIMU LEJIAMU U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

¢dopMHpoBaHUE MHTEpECa W CTPEMIICHHUS OOYYAIOUIMXCS K HAyYHOMY HM3YYECHHUIO TPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAyyHOM METOJle¢ TMO3HaHuA H  (HOPMUPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYyYHOTO MHPOBO33PEHUS KaK pe3yjbTara H3y4YCHHS OCHOB CTpPOCHUS
MaTepuu U PyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dbopMupoBaHUEe YMEHUN OOBACHATH SIBJICHUS C HCIIOJIIb30BaHUEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTEIbCTB;

(dbopMEpoBaHUE TPEACTABICHUN O pon (GU3WKU Uil Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE NPEICTaBICHUH 0 BOBMOKHBIX cepax Oyayiieil npodeccnoHaaIbHOM AesITeIbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, MOJArOTOBKA K AajbHEHIIeMy 00y4YEeHHUIO B 3TOM HaIPaBICHUU.

JocTmkeHnne STHX Meied oOecrednBaeTcsl pelleHHeM CIEAYIOUIMX 3aJad B Tpoliecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

nproOpeTeHne CUCTEMBbI 3HaHUH 00 00IMX (GPU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYask MEXaHHUKY, MOJIEKYJIIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DPU3UKY U IJI€MEHTHI
acTpOopU3UKH;

dbopMHpoBaHHE YMEHUI MPUMEHATh TEOPETUYECKHE 3HAHUS IS OOBSICHEHHS (PU3UIECKUX
SIBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;

OCBOCHME CIIOCOOOB pEIICHHs Pa3IMYHbIX 33Jau C SBHO 33/JaHHON (PU3MYECKOl MOjeNbo,
3aj1a4, OIPa3yMEBAIOIINX CAMOCTOSTEFHOE CO31aHne (PU3NIECKON MOJIENH, aJIeKBATHOHN yCIOBHSIM
3a]1auu, B TOM YHCJIE 33]]a4 WH)KEHEPHOTO XapaKTepa;

NOHUMaHue (U3UYECKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSITEIFHOTO IUIAHWPOBAHUS W TPOBEACHUS (U3NICCKUX
OKCTIEPUMEHTOB, aHAJM3a W HMHTEPIpETanud HWH()OpMAIMK, OIpENeNIeHUs] JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCIOBUM IJIsl pa3BUTUA YMEHHUH IPOECKTHO-UCCIIENI0BATEIbCKONW, TBOPYECKOU
JeSITEIbHOCTH;

pa3BUTHE UHTEPEca K chepam npodhecCHOHATBLHOM IS TEIIBHOCTH, CBI3aHHOM C (PU3HKOM.

B cootBerctBuu ¢ TpeboBanusamMu @I'OC COO yriyOonéHHbI ypoBEHb U3yUEHHUS y4eOHOTO
npeamera «DPHU3MKa» Ha ypOBHE CpeIHEro oOImiero oOpazoBaHHs BbIOMpaeTcs: 0OydarolIMMUCH,
IUTAHUPYIOMIMMU MPOAO0JKEHUE 00pa30BaHus MO CIEHATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOQUIIS.



Ha u3ydenue ¢usuku (yrayOnéHHBIH YpOBEHB) Ha YpPOBHE CPEIHETO O0IIero oOpa3oBaHUs
otBoautcs 340 yacos: B 10 knacce — 170 yacos (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5
4acoB B HEJIEIIIO).

[Ipenyaraemerii B mporpamMMe 1o (hU3HMKe TepeueHb J1a00paTOPHBIX U MPAKTHUYECKUX padoT
SIBIISICTCS. PEKOMEHIOBaHHBIM, YUHUTEJb JIeJaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX PadOT U OTBITOB
¢ Y4€TOM UHAMBUIYAITBHBIX OCOOCHHOCTEH 00yUYarONIIXCsl.

COJAEPKAHUE OBYYEHUA

10 KUIACC

Paznen 1. HayuHblii MeTOJ MO3HAHMS NPUPOABI.

Ousnka — ¢yHIaMEeHTalbHas Hayka O npupoae. HaydHblii MeTON MO3HAHUS U METOIbI
uccienoBaHus PU3NIECKUX SBICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce MO3HaHWs npupoisl. HabmioneHue M 3KCIEpUMEHT B
¢dusuke.

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH (aHAJIOroBble M LU(POBBIE H3MEPUTEIHHBIC
puOOPbI, KOMIIBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[MorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3NYECKUX SIBJICHUW W TPOIECCOB (MaTepHalibHas TOYKa, a0COJIOTHO
TBEPAOE TEJO, UJeaNbHAas KHUAKOCTh, UJICANbHBIN a3, TOueyHbIN 3apsin). ['unoreza. dOusznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nuecKas Teopus.

Ponp u mecro ¢usuku B (GOPMHUPOBAHMM COBPEMEHHON Hay4dHOW KapTUHBI MHpa, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

N3mepenne cuiibl TOKa M HANPSHKEHUS B 1€MW OCTOSIHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ IUGpoBoi naboparopuedt mo ¢usuke. [Ipumepbl u3MepeHUs] PUINUECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX TATYHKOB.

Pa3nea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe ABrkeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMKeHU. Cucrtema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Paguyc-BekTop MaTepuanbHONM TOUYKHM, €r0 NPOEKLIUH HAa OCH CHUCTEMBI KOOpPJUHAT.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpelnHsss CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKH, UX IMPOEKIMH Ha OCH CHUCTeMbl KoopAuHAT. CloXeHHE NepeMelleHUd U
CJI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSAMOJIMHENHOE ABW)KEHHE. 3aBUCHMOCTb KOOpJMHAT,
CKOPOCTH, YCKOPEHUS U MMYTU MaTepualbHON TOYKU OT BPEMEHH U UX TPpaPUKH.

CBobOomHoe majeHue. YCKOpeHHE CBOOOIHOTO MmajeHus. J[BuxkeHue Tena, OpOIIeHHOTO O/
YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaJbHONM TOYKU OT
BpPEMEHH U UX IpapuKu.

KpuBonunelinoe nBmxeHue. JIBUKeHHE MaTepUaIbHOW TOYKH MO OKPYXHOCTH. YTJIOBas U
nuHelHas ckopocTh. llepmon m dacrota oOpamenus. LleHTpocTpemuTenbHOEe (HOpPMAJIBHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.



TexHU4ecKue yCTpoiCTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: CIUAOMETP, ABUKEHUE CHAPSIIOB,
EMHbIe, IIecTepEHYAThIC M PeMEHHBIE TIepeiadr, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

Wnmoctpanys npeaeabHoro nepexoaa i U3BMepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue NBHKEHUI C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hampasiienne ckopocTH Npy ABUKEHUU O OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeH, TPAEKTOPUN, CKOPOCTEH IBMKEHUS OJHOTO M TOTO € Teja B pPa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

N3ydyeHne HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

N3mepeHne yCKOpeHUsl MpU MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM)KEHHH I10 HAKJIOHHOMU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM JBU)KEHUU.

H3mepeHne yCKOpeHUs: CBOOOTHOTO TMaJAcHHS (PEKOMEHJIOBAHO HCIOJb30BaHUE MHU(POBOM
nabopaTopun).

W3ydyenue ABMXKEHHUS Tena, OPOIIEHHOTO TOpu3OHTaNbHO. [IpoBepka rumoTe3sl O MpsSMoOn
IPONOPLUOHAIEHON 3aBUCUMOCTH MEXy JalbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TEJa.

N3ydeHue qBUKEHUS TeJa [0 OKPY>KHOCTH C MTOCTOSTHHOM 1O MOAYJIIO CKOPOCTHIO.

HccnenoBaHnre 3aBUCHUMOCTH Iepuoja OOpalleHHs KOHHYECKOTO MasTHHKAa OT €ero
IIapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepuumanpHble cucTeMbl OTCUETA. IIpHMHIMIT OTHOCUTENBHOCTH
["anunes. HemnepryanbHble cucTeMbl OTCUEéTa (OINpeieieHue, IPUMEpBI).

Macca tena. Cuina. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUAIBHON TOYKH.

Tpernit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhI.

Cuna TspKecT. 3aBUCUMOCTD YCKOPEHUS! CBOOOIHOTO MaIeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO
IUTAHEThl U OT reorpaguueckodl MmUpOTHl. J[BH)keHHME HEOECHBIX Tel M HUX CIYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMruueckast CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHXKYIIEroCcs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIbKEHHS U cuiia TpeHust nokosi. Koagduuuent
Tperusi. Cuina CONPOTUBICHUS NMPU JBUKEHHHM Tejla B JKUAKOCTH WIIU rase, e€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOTO ABUKECHHUS.

[Masnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHuyeckue yCTpoOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IMOAIIMIHUKU, JBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.



Kayenue nByX NIMIMHIPOB WM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJICUCTBYIONICH MPUIIOKEHHBIX K TEIY CHUJI C TPOU3BEICHUEM MACChl Tela Ha
€ro YCKOpeHUe B UHEPIUATIBLHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIMX B PE3YJIbTATE B3AUMOICHCTBHS TE.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HeBecomocTs.

Bec Tena npu yCKOpeHHOM MOBEME U MMAJICHUU.

[leHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMUKym.

H3mepeHne paBHOACHCTBYIOIICH CUJI TP IBMXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[TpoBepka runoTe3sbl 0 HE3aBUCUMOCTH BPEMEHHU ABUKEHHSI OpyCKa M0 HAKJIOHHOM TIIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUIUX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

W3ydeHnue BUKEHHS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit 6JI0K.

W3mepenne koddduimmenta TpeHUs MO BEIHYMHE YTIIOBOro Kod(hduimeHTa 3aBUCUMOCTU
Frp(N).

HccnenoBanue qBUKEHHS OpyCcKa MO HAKIIOHHOW TJIOCKOCTH € TIepeMEHHBIM KO3 (HULIMEHTOM
TpEHUs.

N3yuenune nBMKEHUS rpy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpHoe Teno. [locTymarenbHoe M BpallaTeNbHOE IBUKEHHE TBEPIOTO Tena.
MOMEHT cuibl OTHOCUTENBHO OcH BpamieHus. Ilnedo cunbl. CroxkeHue Ccuil, NMPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHM4ecKue yCTpoCTBa U TEXHOJOTUUYECKHE MPOLIECCHl: KPOHIITEWH, CTPOUTEIbHBIN KpaH,
pemeéTyarbie KOHCTPYKITUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, npAKMUKYM.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BpPAICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOILIETO MJIOIIA (b ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmrimynec mMaTtepuanbHON TOYKH, CHUCTEMBI MaTepuaidbHbIX Touek. LleHTp macc cuctemsl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUH LIEHTPa Macc.

NMiynbc cuiibl 1 M3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT uMItysbca MaTepuanbHoi Touku. [IpeacTaBiene o coxpaHeHHn MOMEHTa UMITYJIbCca
B LIEHTPAIbHBIX MOJISX.



PaboTa cuiibl Ha MalloM ¥ Ha KOHEYHOM TiepeMetennd. [ padudeckoe npeacTaBieHue paboTh
CUJIBI.

MOIIHOCTD CHUJIBL.

Kunernyeckass sHeprusi marepuasibHOM Touku. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIUM MaTepUaJIbHON TOUKH.

[ToreHunanbHble W HenoTeHUUanbHble cuibl. [loTeHuuanpHas sHeprus. lloreHuumanbHas
SHEprus ymnpyro nehopMHUPOBaHHON NpyXuHBL. lloTeHIManbHAS SHEPrHsl Teda B OJHOPOTHOM
rpaBUTalMOHHOM MoJie. [loTeHnmanpHas sHeprus Tena B rpaBUTAlOHHOM I10JI€ OJJHOPOAHOIO 1Iapa
(BHYTpH U BHe mapa). Bropast kocMuyeckasi CKOpoCTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHMYECKOW SHEPTrUH CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VpaBuenue bepHymM [ UACAIbHOW JKUIAKOCTH Kak CIEJCTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUU.

TexHu4YecKue yCTpoMCTBa M TEXHOJIOTMYECKHE MPOLIECCHI: ABUKEHUE PAKET, BOJOMET, KOMED,
NPYXUHHBINA MUCTONET, TUPOCKOI, GUTYPHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLTHOCTH CHJIBI.

H3MeHeHune 3Hepruu Tea Mpu COBEPILIEHUU pabOTHI.

B3anmuble npeBpalleHysi KHHETUYECKONH U NOTEHIIMAIBHOW SHEPTUN NPU JACUCTBUU HA TEJO
CHUJIBI TSDKECTH M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Py CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3mepeHne umiynbca Tena o TOpMO3HOMY IyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEIAa C UMITYJIECOM CHJIBL.

HccnenoBanne coxpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJECHCTBHM.

W3MmepeHne KHHETUYECKOM 3HEPTUH Tejla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MOTEHIIMAIbHOM 3HEPTrUu NPYKUHBI C padOTON CUJIBI TPEHUS.

Onpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHbIE TOJNOXKEHHUSI MoJieKysipHOo-KuHeTnueckoi Tteopun (MKT), ux omnbiTHOE
obocHoBanue. luddysus. bpoyHoBckoe nBuxeHne. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YaCTHUI]
BeliecTBa. Moenu CTpoeHus ra30B, XKUIKOCTEH U TBEPIBIX TeJ M 00BSICHEHUE CBOWCTB BElIeCTBA Ha
OCHOBE ATUX Mojeneit. Macca u pazmepsl Mosiekyn (atomoB). KommuectBo BemectBa. [locTosiHHas
ABorazpo.

TennoBoe paBHoBecue. Temmeparypa u cioco0sl €€ n3mepenus. Lllkana remneparyp Llenscus.

Mopnenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTHUIIbl raza JIBUKYTCS
XaO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

["a3oBbIc 3akoHBI. YpaBHeHHEe MeHaeneeBa—Kimaneiipona. AGcooTHas TeMiiepaTypa (Ikana
temrniepatyp KenbBuna). 3akon JlambroHa. M3omponecchl B HACATbHOM ra3e C IMOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduueckoe npencraBieHue H30MPOIECCOB: U30TEpMa, U30X0pa, u300apa.



CB43b MEXIY NIaBJICHUEM M CPEIHEH KMHETUYECKON HHEPTrHel MOCTYyNaTeIbHOr0 TEMJI0BOTO
JBUKEHUSI MOJIEKYJI UJEAJIbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KMHETHUUECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBs13b a0COIIOTHOM TemmepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeH KMHETHYECKOU
SHEPruei NoCTynaTeNbHOrO TEMIOBOIO JBUKEHNUS €€ YaCTHL.

TexHUUECKHE YCTPOMCTBA U TEXHOJIOTMUECKHUE MPOLIECCHI: TEPMOMETP, OapoMeETp, MOITyYeHUE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Buneoponuk ¢ 3anucpio peajbHOro OpOyYHOBCKOT'O IBUIKEHUS.

Huddys3us xuakoctei.

Mogaens onbita [lITepha.

IIpuTsxeHne MOJIEKYI.

Mopnenu KpUCTaUIMYECKUX PEIIETOK.

Habmronenue u ncciaeioBaHUE U30MPOLIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS IPU TEITIOOOMEHE MEXITy
ropsiuei U X0JO0JIHOW BOJOM.

H3ydyeHne H30TEpMUYECKOr0 Mpolecca (PEKOMEHJOBAHO HCIONb30BaHUE LU(pOBOH
nabopaTopun).

N3ydenue n30XopHOTO mpouecca.

N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHue BHEIIHUX YCIOBUH JUIsl TEPMOJMHAMUYECKON
cuctembl. BHelHue u BHyTpeHHHME napameTphl. [lapameTpsl TepMOIMHAMUYECKONW CHUCTEMBI Kak
CpEIHUE 3HAYCHUS BEJIMYMH, ONIUCHIBAIOLINX €€ COCTOSIHNE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIbHASA pEJIaKcallMs TEPMOIUHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Monenb uieanbHOro ra3a B TepMOIMHaMUKE — CUCTEMa ypaBHEHU: ypaBHeHue MeHeneeBa—
Knaneiipona u BbIpaX€HHE JUIsl BHYTPEHHEH SHEPruUu. YCIOBHS NPUMEHMMOCTH 3TOM MOJAEIH:
HU3Kas KOHILIEHTpAllMsl 4YacTHIl, BBICOKME TeMIEpaTypbl. BelpaskeHue ains BHYTPEHHEW SHEpruu
OJIHOATOMHOTO HJIeaIbHOIO Tra3a.

KBa3ucrtatnueckue u HeCTaTUYECKUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMoguHaMuKe. Brranciaenne pabotsl o rpaduky npoiecca Ha pV-
quarpamme.

Temonepenaya kak crnocod M3MEHEHUs BHYTPEHHEN SHEPTUN TEPMOIMHAMUYECKON CUCTEMBI
6e3 coBepiieHus paboThl. KoHBeK1IMS, TEMIONPOBOIHOCTb, U3ITyUYEHHE.

KonnuecTtBo Tennotsl. TenmnoéMkocTs Tena. Y aenpHas U MOJIsIpHas TEINIOEMKOCTH BELIECTBA.
VYpaBHenue Mailiepa. YenpHas TEIUIOTa CropaHus ToluiMBa. Pacuér konmmMuecTBa TEIIOTHI IIPU
teroniepenaye. [lonstre 06 agnabaTHOM Tporiecce.

[TepBbIit 3akoH TepMoaAMHAMUKUA. BHYyTpeHHss sHeprus. KoanyecTBO TEmIOTH U paboTa Kak
MEpPbI U3MEHEHUS! BHYTPEHHEN SHEPTUU TEPMOINHAMUYECKON CUCTEMBI.



BTtopoii 3aKk0H TepMOJIMHAMUKH JJIs1 pABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKONW CHUCTEMbI IMPOXOJIUT €AWHCTBEHHAas ajuadaTta. AOCOMIOTHas
TeMIEpaTypa.

BTopoil 3aKkOH TEpPMOJMHAMUKHU JUIsl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXXHO IMeEpeIaTh
TEIJIOTY OT OoJiee XOJIOAHOro Teyna K Oojee HarperoMy ©Oe3 kommnencanuu (Kiaysmyc).
HeoOpaTumocTs IpUpOIHBIX IPOLECCOB.

[TpuHIMne! AeicTBUS TennoBbiX MamuH. KIT/I.

MakcumanibHoe 3Haduenune KIIJI. [ukn Kapno.

OKOJIOTMYECKUE aCIEKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrareneil. TemnoBoe 3arps3sHeHue
OKPYXaroIIEH CPedbL.

TexHuyeckue yCTpPONHCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOAWIBHUK, KOHIUIIMOHED,
JU3eTIbHBIA U KapOOpaTOPHBINA IBUraTeNH, MapoBas TYpOUHA, MOIyYeHHE CBEPXHU3KHUX TEMIIEpaTyp,
YTUIN3ALUs «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO HAcoca, yTHUIM3alus
OMOOpPraHNYECKOI0 TOIIMBA JJIsl BEIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemrepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHHE YIE€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObI I3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHHS BEILIECTBA.

HccnenoBanue aanabaTHoro mporecca.

W3ydyeHne B3aUMOCBSI3U DHEPIHMH MEKMOJIEKYJISIPHOTO B3aMMOJCHCTBUS M TeMIlepaTyphbl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHaeHcauus. VcmapeHue M KuIleHWe. YJelnbHas TeIwioTa
napooOpa3oBaHusl.

Haceiiennbple 1 HeHachllleHHbIe Tapbl. KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTU M JTABJICHUS
HACBHIIIEHHOI'O Tapa OT TeMIIepaTypbl, MUX HE3aBUCHUMOCTb OT 0O0BEMA HACBIIIEHHOTO IMapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT AABICHUS B KUIAKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépnoe temo. Kpucrammmueckne u amopdHbie Tela. AHU30TPONHUS CBOWCTB KPHUCTAJUIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeruioTa miaBienus. CyonumMarius.

Hedopmarun TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Monyns FOura. [Ipenen ynpyrux
nedhopmaruii.

TennoBoe pacuimpeHue XUIKOCTEH U TBEPIABIX Tell, 00BEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHHU3M TETUIOBBIX KOJIEOAHUI YacTHI] BEIIEeCTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (ha30BBIX MEPEXOIaAX.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKeHHE. Ko3((UIMEeHT MOBEpXHOCTHOrO HaTshkeHus. KanusspHble
ABJICHM. JlaBlleHHe 110 UCKPUBIEHHOU OBEPXHOCTHIO xKuAKOCTH. Dopmyia Jlamaca.



TexHUYEeCKHE yCTPONCTBA M TEXHOJIOTUYECKHUE MPOLIECCHI: JKUIKAE KPUCTAIIIBI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TemnoBoe pacimupeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kurnenue npu NOHMKEHHOM JJaBJICHUU.

W3mepenne cuilbl IOBEPXHOCTHOIO HATSKCHUS.

OnBITHI C MBUIBHBIMU IUIEHKAMHU.

CmauuBanue.

Kanwuisipasle ABJIeHUS.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob!I U3MepEeHHsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Buner nedopmarmii.

HaGrotenne Maibix gedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

M3y4yeHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUIAKOCTEH.

N3mepenne yaenbHOU TEeIUIOTHI IIJIaBICHUS JIbJA.

M3yueHne CBOMCTB HACBIICHHBIX IIaPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl 1apoOB B IIOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOura.

HccnenoBanue 3aBUCUMOCTU JepopMaliii pe3MHOBOTO o0pas3la OT HMPHUIIOKEHHOM K Hemy
CHJIBI.

Pasnen 4. DuekTpoanHaMuka.

Tema 1. Inexmpuueckoe nove.

OnekTpuzauusi Tel U e€ NposBIEHUS. DJNeKTpuyeckui 3apsa. /[[Ba BuIa 3JIeKTpUYECKUX
3apsnoB. [IpoOBOHUKH, TUAIIEKTPUKH U NOJTYIPOBOJHUKH. DJIEMEHTAPHBIN IEKTPUUYECKUI 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apSbL.

HanpsoxkéaHocts  anexktpudeckoro monst. I[IpoGubiit  3apsin.  JIuHUM — HanpsHpkKEHHOCTH
AIIEKTpUYECKOTO 1oJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh 3IEKTPOCTATHYECKOrO0 IOJIsl. Pa3HOCTh NOTEHIMAIOB M HAINPSKEHUE.
[ToTeHumanbHas 3HEPrus 3apsaa B JIEKTPOCTATUYECKOM Moje. [loTeHnuman 31eKTpocTaTHIecKoro
nojsi. CBsA3b HANPsHKEHHOCTH MOJIS U Pa3HOCTH MOTEHIMATIOB JUIS 3JIEKTPOCTATHUECKOTo MO (Kak
OJTHOPOJTHOT'O, TaK U HEOJHOPOJIHOTO).

[TpuHIUIT CynepIO3UIIMH SJIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apskeHHOU cdeprl. Ilome paBHOMepHO
3apsHKEHHOro 1o 00bEMy 11apa. [lone paBHOMEpHO 3apsKeHHOM OeckoHeuHoM TiockocTH. KapTunsl
JIMHUM HAPSKEHHOCTH 3THUX IOJIEH U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEMN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMDIIEKTPUKH B DIIEKTPOCTaTUYECKOM ITOJIe. JIMINEeKTpUYeCKas IPOHULIAEMOCTD BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHIEHCATOPa.

[TapanensHoe COCIMHEHUE KOH/JICHCAaTOPOB. ITocnenoBarensHOE COCIIMHEHHE
KOHJICHCATOPOB.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JBr>keHUE 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM JIEKTPUUYECKOM IIOJIE.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpOB, KOHJEHCATOPHI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHIUI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TT0JIE€ IBYX 3aPSKEHHBIX IIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTa.

VCTpolCcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh IEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IJIACTHH, PACCTOSHUS
MEXIY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apska v pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroienue mpeBpailieHrs YHEPruH 3apsHKEHHOTO0 KOHAECHCATOpa B DHEPIHI0 HM3ITy4YCHUS
CBETOAMO/IA.

W3ydeHne nmpoTekaHus ToKa B LIETIH, COJIEprKallel KOHIeHCcaTop.

Pacnipenenenue pa3HOCTH MOTEHIIMAIOB (HAMPSKEHUSI) TIPH TTOCIIEI0BATEIEHOM COSTMHEHUN
KOHJICHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmoannwiil 31eKmpuyecKuil Mmox.

Cwuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUUYECKOro Toka. Mctounnku Toka. Hanpsixkenue
Uu 3/JIC é.

3axon OMa a1 yyacTKa Lemnu.

DNEKTPUUECKOEe COPOTUBIEHHUE. 3aBUCHMOCTb COMPOTUBIICHUS OJTHOPOJIHOTO MPOBOHUKA OT
€ro JUIMHBI U TUIOIIAIU TIOTIEPEYHOr0 CEUEHUS. Y IENbHOE CONTPOTUBIIEHUE BELLIECTBA.

[TocnenoBarenbHOE, MapajyieNbHOE, CMEUIAaHHOE COEAUHEHHE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MonHOCTh 3JEKTPUYECKOT0o TOKa. TernnoBast MOLHOCTh, BbIAEIsiEMast HA PE3UCTOPE.

OJIC u BHYyTpeHHEE CONPOTUBIIEHHE UCTOYHMKA TOKA. 3aKoH OMa AJid MOJTHOU (3aMKHYTOM)
ANEKTPUYECKOH 1en. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHHE.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHnueckue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUHK IEKTPUUECKOU SHEPIUM.

Hemoncmpayuu.

W3mepenne cuitbl TOKa U HAPSKEHUSL.

HccnenoBanme 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKEHUS AJI PE3UCTOPA, JaMIIbl HaKaIMBaHUS
U CBETOAMO/A.



3aBUCHUMOCTh COMPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHHUS ITPU TOCTOSIHHOM HaIPSIKEHUU.

[Ipamoe wusmepenne DJIC. KopoTkoe 3aMblkaHUE TaJbBAHMYECKOIO SJIEMEHTa M OLICHKA
BHYTPEHHET0 COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUS UICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]y MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B
LeMu.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npaKmuKym.

HccnenoBanue CMEIIaHHOTO COSUHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCIMOCTH CHIIbI TOKA OT HANPSDKEHUS JJIs1 JIAMITbl HAKAJIUBAaHHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanune 3aBucumoctd JJIC raqbBaHUYECKOTO 3JIEMEHTa OT BPEMEHU MPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX]y MOJIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B
ETH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuueckas MPOBOAUMOCTh PA3TUYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJIUMOCTh TBEPABIX
METaJuI0B. 3aBUCUMOCTh COMIPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUIeCKHil TOK B Bakyyme. CBOKCTBA SJIEKTPOHHBIX MTyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs] IPOBOJAUMOCTH MOTYIPOBOIHUKOB. CBOICTBA
p—n-niepexona. [ToxynpoBOgHIUKOBBIE TPUOOPHI.

DNEeKTPUUECKH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAs IUCCOLMAIMSA. DICKTPOIIHU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

DNEeKTpUUYECKHUl TOK B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Paznuunbie
THUIIBI CAMOCTOATENBHOTO pa3psaa. Monnus. [1na3zma.

TexHuveckue yCTporucTBa U MPAKTUIECKOE TPUMEHEHUE: Ta30pa3psIHbIE JJaMITbI, SJIEKTPOHHO-
nmydeBas TpyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: AHMOJ, TPAH3UCTOP, (POTOAMON, CBETOIHOI,
rajibBaHuKa, pahuHUPOBAaHNE MEIU, BHIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl anekTposinza dapanest.

HckpoBoii pa3psa u NpOBOAMMOCTb BO3AyXa.

CpaBHEHHE POBOJUMOCTH METAJIJIOB M TIOTYTIPOBOAHUKOB.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

Habmronenue anekrponusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COMTPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYecKUl MPAKTUKYM.



CrniocoObl u3MepeHus (pU3NYEeCKHX BEIMYMH C UCIOJIb30BAaHHMEM AHAJIOTOBBIX M HU(POBBIX
HU3MCPUTCIIbHBIX HpI/I60p0B N KOMIIBIOTCPHBIX JATYUKOBBIX CUCTCM. AOCOJIIOTHBIE U OTHOCHUTEJIbHEIE
MOTPEIIHOCTH U3MepeHui prusnuecknx BennyuH. OLeHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUMN, MCCIEAOBAHUN 3aBHCHUMOCTEH (U3NYECKUX BEITUYMH,
MIPOBEpPKa MPEUIOKEHHBIX THIOTE3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMATHUECKHUX pazJienax
«YYeHUYEeCKHI SKCIIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM ).

MesknpeameTHbie CBSI3H.

Uzyuenue kypca ¢pusuku yriyonéaHoro ypoBHs B 10 kiacce OCyIIeCTBISETCS C YUYETOM
COJIepKaTEeNbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpaduu
U TCXHOJIOI'uu.

MesicnpeOmemuvie nOHAMUA, CEA3ZAHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABIICHUE, Hay4HbI (QakT, runore3a, (u3MUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHeE,
9KCIIEPUMEHT, MOJEIUPOBAaHUE, MOJIEb, U3MEPEHUE, MOTPEIIHOCTH U3MEpPEHUH, U3MEpPUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxka: pelieHue CUCTeMbI ypaBHeHH. JInHelHas GyHKIMs, mapabdoia, runepboa,
ux rpaduku U cBoicTBa. TpUroHoMeTpuueckue (QYHKIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. BEKTOPHI M X MPOEKIIMK HA OCH KOOPJUHAT, CII0KEHUE
BEKTOPOB.

Buonozua: mexanndeckoe IBIKEHHE B KHUBOW mpupoje, auddys3us, ocMoc, TEmIo00MeH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYIKAIOUIEH Cpe/ibl, YTUIH3AIUs OHOOPraHUuYeCKOro
TOIUIMBA JJi1 BBIPAOOTKH «TEIJIOBOW» W DIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHHE U
KalmUJUUTAPHBIC ABJICHHUA B IIPHUPOAC, SJICKTPUUICCKHUEC ABJICHHUA B JKUBOM mnpupozae.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBAa, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, MOJyYeHHE HAaHOMAaTepHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KHAKOCTEH H
ra3oB, KUJKHE KPUCTAILJIbL, SJIEKTPUUECKNE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLIMAIINS,
TaJibBaHUKA, 3JICKTPOHHAaA MUKPOCKOIIHU.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe JABWKEHUH C UCIOJIIb30BAHUEM MEXaHH3MOB, YUET CyXOro u
JKUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU (KPOHILITEIH, peméTyaTbie KOHCTPYKIUH),
WCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHHUKE (THPOCKOI, BOJOMET U Jpyrue),
JBUTATeNb BHYTPEHHETO CropaHusi, MapoBas TypOWHa, OBITOBOM XOJOIWJIBHHUK, KOHIUIIMOHED,
TEXHOJIOTMM TIOJyYeHHMsS] COBPEMEHHBIX MAaTepHaJioB, B TOM YHUCJIE€ HAHOMATEpUaJOB, U
HaHOTEXHOJIOTHH, 3JIEKTPOCTaTUYeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpHOOpOB, razopaspsiiHble
JIaMIIbI, ITOJTYIIPOBOJAHHUKOBBIC HpI/I60pBI, raJIbBaHHUKaA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeiicTBre NOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarauTtHoe nosie. Bektop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uimy MarHuTHBIX osiel. JIMHUM MarHUTHOM MHTyKIIUH.

MarnuTtHO€ 1noJje NpOBOJHUKA C TOKOM (IIPSIMOTO TPOBOJHUKA, KATYIIKH U KPYTOBOT'O BUTKA).
OmneiT DpcTena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, €€ HanpaBJIeHHE U MOJYJIb. [[BH>KeHUE 3apsSyKEHHOM YacTUIIBI B OJHOPOHOM
MarHuTHOM noje. Pabora cuiel JlopeHna.

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.



TexHHYeCcKne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETp, JJIEKTpOABUTATENb SIK0OM, ycKopHTenu
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KapTuHa JIuHMI HHAYKIUY MarHUTHOTO IOJIS TIOJIOCOBOTO U MOJIKOBOOOPA3HOI'O OCTOSHHBIX
MarHuToB.

KapTuna nuHMA MarHUTHOM MHAYKLUU TOJISI JUIMHHOTO MPSIMOTO IIPOBOJAHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJHUKA, KATYLIKU C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snekTpomMarHuTHOM HHAYKUMU. [loTok BekTopa MarHuTHOM wuHAyKuuu. IJC
MHAYKIHMU. 3aKOH 3JeKTpoMarHutHol unaykuuu dapanes. Buxpesoe anextpuueckoe none. Toku
Ddyxo.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika HMHAYKTUBHOCTM B IENM IIOCTOSSHHOrO ToOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuyeckue yCcTpoiiCTBa W TEXHOJIOTMYECKUE IMPOLIECCHl: MHAYKIMOHHAS I€4Yb, COJICHOM,
3alUTa OT JIEKTPU3ALMU TeJl IPU ABMKEHUH B MAarHUTHOM I10J1€ 3E€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenosanue 3aBucumocty 3/1C MHAYKINN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBieHure caMOMHTyKIIUH.

UccnenoBanue 3aBucumoct DJ{C caMOMHIYKITMN OT CKOPOCTH U3MEHEHUS CHITBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

HccnenoBanue SBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOIO MAarHUTHOT'O TIOJIS.

HccnenoBanue sBJICHUS CAMOUHYKIMH.

COopka MOemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3nea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.



KomnebarensHasg cucrema. CBOOOIHBIE KOJIEOAHHUS.

["apmonnueckue konebanusa. Knunemarnyeckoe u TMHAMUYECKOE ONMHMCAaHUE. DHEPreTHIECKOe
ONMCAaHHUE (3aKOH COXPAHEHHUsS MEXaHWYECKOW »HHEpruu). BpIBOJ IMHAMHYECKOIO OIMCAHUSA
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTUYECKOro U KUHEMAaTHYECKOIO OIUCAHHUS.

Ammuntyga u ¢dasza konebanuid. CBsi3b aMIUIUTY/IbI KOJIGOAHWUN HMCXOIHOW BEJIMYUHBI C
aMIUTUTYaMU KoJIeOaHU# e€ CKOPOCTH M YCKOPECHHUSI.

[Tepuon u uvactota konebanuit. [lepnon Manbix CBOOOIHBIX KOJI€OaHMN MATEMaTHUYECKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHNH NPYKUHHOTO MAsTHUKA.

[TonsaTHe o 3aTyxaromux KoyiebaHusx. BeiHykneHHble koneOanus. Pezonanc. PezonancHas
KpHBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHuyeckue YCTpPONCTBA M TEXHOJIOIMUECKHE IIPOLECCHl: METPOHOM, Yachl, KauyellH,
My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habumroienne He3aBUCHMOCTH [TEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTY/IbL.

HccnenoBanue 3aTyXaoMuX KojJeOaHU U 3aBUCUMOCTH NeproJia CBOOOIHBIX KoleOaHui OT
COINPOTHBIICHUS.

HccnenoBanne KoiieOaHWM Tpy3a Ha MAacCUBHOW TIPYXKMHE C MeIbi0  (popMHUpOBaHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPruM MpH KojaeOaHUsX rpy3a Ha IpyKUHE.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomol, npaKkmuKym.

N3mepenue nepuoaa cBOOOIHBIX KoJdeOaHUH HUTSHOTO U PY>KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Teja B X0/1€ KoJIeOaHU Ha yIpyroM MoJBece.

W3y4eHue qBUKEHUsI HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOLIMX KOJeOaHui.

HccnenoBaHue BBIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnoie Ko1edanus.

Konebarenbupiii  kKOHTYp. CBOOOAHBIE DJJIEKTPOMAarHUTHBIE KOJeOaHUS B HJICATILHOM
KosiebarenbHoM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYZABl 3apsjaa KOHJEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATbHOM KojeOaTeIbHOM KOHTYpE.

3aryxamolide  SJeKTPOMarHUTHbIE  KojieOaHWs.  BbBIHYXXIEHHbIE  3JEKTPOMAarHUTHBIE
KoJIeOaHusl.

ITepemeHHbI TOK. MOIITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS MPU pa3inyHON popme 3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CunyconanbHbl EPEMEHHBIN TOK. Pe3ncrop, KOHIEHCATOp M KAaTylIKa MHAYKTUBHOCTH B
LIENU CUHYCOUJIAIbHOI'O IEPEMEHHOI0 TOKA. Pe30oHaHC TOKOB. Pe3oHaHC HanpsKEeHUH.

Wneanbubiii Tpanchopmatop. [IpomsBoacTBo, mepegadya U NOTpeOJIEHUE SICKTPUUECKOM
JHEPIUU.

OKOJIOTUYECKHE PHUCKHA TIPU IPOU3BOACTBE JJICKTpPOdHEpruu. KynbTypa HCIOIB30BaHUA
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnyeckue ycTpoHCTBA M TEXHOJIOTUYECKHUE MPOLIECCHI: IJIEKTPUUECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1IeHHBIE CUHYCOUIATIbHBIE KOJIE0aHusI.

PesucTop, karyka MHIYKTUBHOCTU M KOHAEHCATOP B LEMH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mnocnenoBaTeIbHOM COEIMHEHMM DPE3UCTOpa, KaTyLIKW HMHIYKTHUBHOCTU U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Mozenp IMHUY 3JIEKTponepeaayHn.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomolt, RPAKMUKYM.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKa Yepe3 IOCIIEN0BATEIbHO COEIMHEHHBIE KOHJEHCATOD,
KaTYLIKy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 0JIHbL.

MexaHuueckue BOJIHBI, YCIOBUS MX pacrnpocTpaHeHus. [lonepeunsle U IpoioJibHBIE BOJIHBI.
[Tepuon, ckopocTh pacrpoCTpaHEHUs U JJIMHA BOJIHBL. CBOWCTBA MEXaHUUECKUX BOJH: OTPAaXKEHHUE,
npesomiieHue, UHTephepeHns U AUPpaKius.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHBIE BOJHBL. YCIIOBUS M3JIY4YEHMs] DJJIEKTPOMAarHMTHBIX BOJIH. B3aumHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHWE, MPEJIOMJICHUE,  TOJISIpU3alns,
uHTephepeHIMs U AU(paKIHsL.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIUITBI paInOCBA3H U TeJeBUICHU. Pannonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaroLle cpebl.

TexHnyeckue ycTpoicTBa U MPaKTHIECKOE IPUMEHEHNE: MY3bIKaJIbHbIE MHCTPYMEHTBI, pajap,
panuoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus, yiabTpa3ByKoBas IUarHOCTUKA B
TEXHHUKE U MEJTUINHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue orpaskeHus U MpeioMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue natrepdepeHnn 1 Tuppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBolicTBa yJIbTPa3ByKa U €ro MPUMEHEHHE.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/ION M 9aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, NPEIOMIIEHHE, MTOJISIpU3aLNs,
nudpakuus, tHTepdepeHIus.

O6HapyxeHne HHPPaKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHM.



Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKmuKym.

W3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeitHOE pacHpocTpaHeHUE CBeTa B ojaHOpoaHOoM cpene. Jlyu cBera. ToueuHbiid
MCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenne n300pa>keHuil B INIOCKOM 3epKajie.
Cdepuueckue 3epkaa.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHHs cBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
OTHOcHTENBHBIN NOKAa3aTeNb MpesioMiieHNs. [I0CTOSHCTBO 4acTOThI CBETA U COOTHOILIEHUE JJIUH
BOJIH IIPU [1€PEX0/I€ MOHOXPOMATHUECKOI'O CBETA YEpe3 IPaHMIly pa3jieia IByX ONTHUYECKUX CPE.

Xon nmyueit B mpusme. ucnepcus csera. CnoxHbI cocTaB Oesoro cBera. LIBerT.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparomue u pacceuBaromye JUH3bl. ToHKas nuH3a. POKyCHOE pacCTOSHUE U ONITHYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS TOHKOH C(EepUvecKoil JIMH3BI OT e&
T€OMETPUU U OTHOCUTEIILHOTO [TOKA3aTelsl PETOMIICHHUS.

®opMysa TOHKOM JIMH3bL. Y BEJIUYEHHE, 1aBAEMOE JIMH3OM.

Xoa Jiyda, MPOLIEAIIETro JUH3Y 0] MPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOM OCH.
[TocTpoenne n300paxeHU TOUKU U OTpe3Ka MPSIMOI B COOMPAIOLINX U PACCEUBAIOLINX JIMH3aX U UX
CHUCTEMax.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

Bonnosas ontuka. Uutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOIOICHUS
MaKCHMyMOB 1 MUHMMYMOB B WHTEp(EpPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX MCTOUHHKOB.
[Tpumeps! KI1acCUYECKUX HHTEPPEPEHITUOHHBIX CXEM.

Hudpaxnus ceera. {udpakiuonHas pemérka. Y cioBrue HaOI0IeHUS ITaBHBIX MAaKCHMYMOB
IIpU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha JU(PAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHnyeckue yCTpOHCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JIyla, IEpPHUCKOI,
¢doroannapar, MUKPOCKOII, TPOEKIIMOHHBIN anmnapar, IpOCBETJIEHNE ONTHKHU, BOJIOKOHHAs ONTHKA,
T paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue nperoMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX ITyYKOB YEPE3 IJIOCKONAPAIIJIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm crera.

HabmroneHre 11BeTOB TOHKUX TIIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.

Hab6nronenue nudpakiinOHHOTO CIEKTpa.

HabGmronenue aucrnepcuu cBera.

Habmionenue nosisipu3aiu cBeTa.

[IpuMeHeHre MoNsIPONI0B I U3YyUEHUs MEXaHUYECKUX HaNPSHKEHUH.



Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSHHS OT BEIECTBAa (HAa MpPUMEpE KHUIKHX
JIUH3).

N3mepenue GpoKyCHOTo pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXKeHHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TEIECKOINYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEHIUN U NOJSIpU3alUH CBETA.

N3ydeHue nossipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOro N3IyUYeHUS Ha BYX IIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

I'paHunpl NPUMEHMMOCTH KJIACCMYECKOM MexaHuku. llocTynarel crnenuanbHOW Teopun
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  llpeoOpa3zoBanuss  Jlopenua.  YcioBue
IPUYUHHOCTUA. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPALICHUE JUIMHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENITUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuyeckue yCTpPONWCTBA U TEXHOJOTMYECKUE TIPOLECCHI: CIHYTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHue UMIyJIbca M SHEPrUM PENATUBUCTCKUX dYacTull (1o ¢otorpadusM TpPEKOB
3apsKEHHBIX YAaCTHI] B MATHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TeruiOBOE M3MyueHUe (M3TydeHre abCoMOTHO YEPHOTO Tela). 3aKOH CMEIICHUS
Buna. I'nnioresa [Imanka o xBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otoadpext. OnbiThl A. I'. CroneroBa. 3akoHbl poTorddexra. YpaBHeHHe DUHIITEHHA IS
dotorddekra. «Kpacnas rparuma» gorordpdexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIABJIEHHWE CBETAa Ha aOCOJIIOTHO MOTJIONIAOIIYI0 U a0COFOTHO
oTpakaroliyto noepxHocts). OnbiTsl I1. H. Jlebenena.

BonnoBsle cBoiicTBa yactull. Bonusl ne bpoitns. [{nuna Bonus! 1e bpoitns u pazmepsl o0macti
JIOKaJIM3aluy IBIXKYIIencs yacTuiibl. KopmyckynsipHo-BoaHOBOM yanu3Mm. {udpakius 3JeKTpoHOB
Ha KpUCTaJUIaX.

Criermnduka n3mepenui B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I elizendepra.

TexHUuecKkue yCTpPOHCTBA M TEXHOJOTMUYECKHE IPOLECCH: CIEKTPOMETP, (OTOIIEMEHT,
(doToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEYHAas OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTorddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOIYITPOBOJHUKOB OT OCBEIEHHOCTH.



CBeToauoI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccienoBanus GoTordpdexTa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO/ OT HAIPSIKCHMUSL.

Tema 2. @usuxka amoma.

OmnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapnas mozens atoma Pesepdopaa.

[Toctynatsr bopa. M3nyuenue u noriouieHne GOTOHOB IIPU NEPEX0€ aToMa € OJJHOI'0 YPOBHS
SHEPIUH Ha JPYTrOM.

Bunpb! ciektpoB. CnekTp ypoBHEH 3HEPIHH aToMa BOAOPOa.

CnioHTaHHOE U BBIHYKJIEHHOE H3JlydyeHue cBeTa. Jlasep.

TexHnyeckue yCTpoOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI:  CHEKTPAJbHBIM  aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuenb onbiTa Pezepdopna.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

VYCTpOoUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIyUEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

HaGnronenue nuHeHyaToro crekrTpa.

HccenenoBanue crnekTpa paspeskeHHOIO aTOMAapHOTO BOJOPOAA M HM3MEPEHUE IOCTOSHHOU
Punoepra.

Tema 3. Qusuka amomHo20 A0pa u 1EMEHMAPHBLIX YACHIUY,.

Hyxknonnas monens siipa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4ucio sfpa.
N3otomsl.

PagnoaxktuBHOCTh. Anb(a-pacnan. DIEeKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaza. ['amma-
U3ITyYEHUE.

3aKOH paguoaKkTHBHOrO pacnana. PanmoakTuBHble wu30TONBl B mpupone. CBolicTBa
VMOHM3UPYIOUIET0 MU3JIy4YeHHUs. BiusHue pajinoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. [Jozumerpusi.

OHeprus cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepublie peakuuu. Jlenenue u cuntes saep. SnepHsie peakropsl. [IpobGneMs! ynpaBisieMoro
TEPMOSIAEPHOIO CHHTE3a. DKOJOTUYECKHE ACTIEKThI Pa3BUTHUS SIACPHON SHEPTETHUKHU.

MeTopl perucTpaluy U UCCIeA0BaHUs AIEMEHTAaPHbBIX YaCTHII.

@yHIaMEHTaIbHbIE B3auMOJCHCTBUSA. bapnoHbl, Me30HBI M JentoHsl. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®wusuka 3a npenenamMu CTaHIapTHOW Mozienu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO dusnyeckoil KapTUHBI MUpa.

TexHnyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJICPHBINA PEAKTOpP, TEPMOSICPHBII peakTop, aToOMHast 00M0a, MarHUTHO-PE30HAHCHAs! TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C MCIIOJIb30BAHUEM JI03UMETPA.

N3yuenue nmornomieHus: 0eTa-4yacTuIl aTlOMUHHEM.

Pa3znen 8. JiieMeHTBI AaCTPOHOMHUM U ACTPOPUNKH.



Otansl pa3BuTusa acTpoHoMUU. [IpuKiaqHOE U MUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMUMU.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKIX OOBEKTOB.

Metonbl  acTpOHOMHMYECKUX HccienoBaHui. COBpEMEHHbIE ONTHUYECKHE TEJECKOIIbI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CHEKTpajIbHbIN KJIAacC — CBETUMOCTbY.
3BE3/1bI IJ1aBHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3] INIABHOU
nocjea0BarelbHOCTU. BHyTpeHHee crTpoeHue 3BE3A. COBpEMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLa U 3BE311. DTanbl KU3HU 3BE3 L.

Mneunsiii [IyTe — Hama [NanakTtuka. [lonoxxenue u npmxenne Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku U kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06sa. Pasberanme ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe u3nyueHue.

Macmtabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Habmronenus 3BE31HOr0 HeOAa HEBOOPYKEHHBIM TJIA30M C MCIOJIH30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN NIJISl ONpeIeIeHUs MOJI0KEeHUsI HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moixylmapus U sipKkue 3BE3/bI.

Hab6monenus B reneckorn JIyHsl, TIaHET, TYMaHHOCTEH U 3BE3HBIX CKOTIJICHUH.

Du3n4ecKuil MPaAKTUKYM.

Crioco0Obl u3MepeHHst (pU3MUECKUX BEIMYMH C UCIOJB30BAHUEM AHAIOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB U KOMIIBIOTEPHBIX AATYMKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTENbHBIE
MOTPENIHOCTU 3MepeHUH Ppu3ndeckux BeanurH. O1eHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUN, MCCIEAOBAHUN 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHWH,
NpOBEpKa NPEAJIOKEHHBIX TUIOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHUX pasjesax
«Y4YeHNYeCKHH HKCIIEPUMEHT, JJAO0paTOpHbIE paOOTHI, IPAKTHKYM).

O0o0maroniee NnoBTOpPeHHUeE.

O06o0061ieHre U cucteMaTH3alus CoiepKaHusl pa3ieloB Kypca «Mexanuka», «MonekymspHas
du3MKa U TEPMOAMHAMHUKAY, « DIEKTPOIuHAMUKAY, «Konebanus 1 BOJIHbBD, « OCHOBBI CHIEIIHATILHOM
TEOPHH OTHOCUTENBHOCTIY, «KBaHTOBas Ppu3KKay, « IJIEMEHTHl aCTPOHOMUHU U aCTPODUIUKI.

Ponb ¢pu3uKky 1 acCTPOHOMUU B SKOHOMHUYECKOU, TEXHOJIOTUUECKOU, COITUATBHON U STUYECKON
cdepax IesTeNbHOCTH YEJI0BEeKa, POJib U MECTO (PM3MKU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM
KapTHHE MHpa, 3HAuU€HHE  OINHUCATEeIbHOM, CHUCTeMaTH3UpYIOIleH, OOBSICHUTENbHOM U
IPOTHOCTUYECKON (PyHKIMI (uzndyeckoit Teopuu, posib (U3NYECKOH Teopuu B (HOPMHPOBAHUU
IpesCTaBlIeHU 0 (PU3NUECKON KapTHHE MHUpa, MECTO (pU3MUECKON KapTHUHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPO/IE.

Me:xnpeamerHbie CBA3H.

Wzydenne xypca pusuku yriyon€HHoro ypoBHs B 11 Kiacce oCyIIecTBISETCS C YYETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

MesicnpeOmemHuvie nOHAMUA, CEAZAHHbLIE C U3YYEHUEM MEMOO06 HAYYHO20 NO3ZHAHUA:
SBIICHUE, HAy4HBIH (akT, runore3a, (u3MUECKas BeJIMYMHA, 3aKOH, Teopus, HaOIoJeHMUE,



9KCIIEPUMEHT, MOJAEIMPOBAHHUE, MOJENb, M3MEPEHUE, MOTPEITHOCTH MU3MEPEHUH, N3MEpUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHNe CHUCTEMBbl ypaBHEHHMH. TpuroHoMmerpudeckue (PyHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO. BEKTOPHI M MX MPOSKINN
Ha OCH KOOPJIMHAT, CIIOKCHHWE BEKTOpoB. [Ipowm3BomHble 31eMeHTapHBIX GyHKUUH. [IpusHakn
10JI00UsI TPEYTOJILHUKOB, ONPE/Ie/ICHHE TUIOMIA M TNIOCKUX (GUryp u 00bEMa Tell.

Buonozus: snexrpuveckue sBICHUS B XKHUBOM NPUpOJIE, KojeOaTeIbHbIC TBUKCHHUS B KHBOM
NpUpPOJE, SKOJOTHYECKHE PHUCKM NPU TPOU3BOJCTBE 3JIEKTPOIHEPTHH, DICKTPOMArHUTHOE
3arpsi3HEHUE OKPYIKAIOIIEH CPe/ibl, yIbTPa3ByKOBas AUArHOCTHKA B MEUIINHE, ONITHYECKUE SIBICHUS
B KUBOU IIPUPOJE.

Xumus: CTpOCHHE aTOMOB M MOJICKYJI, KPUCTAILTMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHUs KPUCTAITMYECKON PEHIETKH, CIIEKTPAIbHBINA aHAIIN3.

T'eocpagpus: marnutHBIC TONIOCA 3EMIIH, 3aJ€KH MAarHUTHBIX Py, (GoTochéMKa 3eMHOU
MOBEPXHOCTH, cericMorpad.

Texnonocusn: NPUMEHEHUE TOCTOSHHBIX MAarHHUTOB, JJICKTPOMArHUTOB, 3JIEKTPOJBUTATEIb
Slkobu, TreHepaTOp NEPEeMEHHOro TOKa, WHAYKIHOHHAs I€4b, JIMHUU 3JIEKTpoIepesady,
JNIEKTPOJIBUTATENb, pajap, paaUONpPUEMHHUK, TEJIEBU30p, aHTeHHa, TenedgoH, CBY-neus,
YJIbTpPAa3BYKOBasgd JUAarHOCTUKaA B TCXHUKCE, HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAaA
6aTape$1, CITYTHHKOBBIC HpI/IéMHI/IKI/I, AACpHad SOHEPreTuKa U 9KOJIOT'MYCCKUC aCIICKThI eé Pa3sBUTHA.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE pe3yJbTaThbl OCBOEHHUs yueOHoro mnpeamera «®Du3uka» AOKHBI OTpa)aTb
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYyKOBOJCTBOBAThCS C(HOPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlWi, TO3UTUBHBIX BHYTPEHHUX yOekIECHUH,
COOTBETCTBYIOIIUX TPAJAUILIMOHHBIM LIEHHOCTSIM POCCHICKOr0o 00IIecTBa, pacuIMpeHe )KU3HEHHOTO
OIbITa U OIBITA JESATEIBHOCTH B IPOLIECCE PEATU3allii OCHOBHBIX HAlpPaBJICHUI BOCIUTATEIBHON
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:
IrPaXAAHCKOI0 BOCIIUTAHMS:
e CchOPMHUPOBAHHOCTb TPAXJAHCKOM TMO3MIMH  OOydYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;
® [PUHATHE TPAJAUIUOHHBIX OOIEYETOBEUECKUX T'YMAHHUCTHUECKUX M JEMOKPATUYECKHX
IIGHHOCTEIH;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B HMHTEpecax TIpa)KJIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;
e yMEHHE B3aUMOJCHUCTBOBAaTh C COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HUX
(GYHKUIMSAMU M Ha3HAUECHUEM;
® TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM EATENBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
e chOpPMHPOBAHHOCTH POCCUMCKOM TPaXKTAHCKON MJICHTHYHOCTH, MATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUHCKHUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



e copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO NTOBE/ICHUS;

® CIOCOOHOCTH OIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOIO;

® OCO3HaHME JUYHOT'O BKJIaJa B IOCTPOCHHUE YCTONYUBOTO Oy IyILIEro.

3CTEeTHYECKOr0 BOCIIUTAHMS:

® HCTETHMYECKOE OTHOUIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETO
(bu3HYECKON HayKe.

TPYIOBOr0 BOCIIUTAHUA:

e HHTEpPEC K pa3IuuHbiM cdepam MTpodhecCHOHANBHON eATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3UKON M TEXHHKOW, YMEHHE COBEpPIIATh OCO3HAHHBLIM BBHIOOp OymyIein
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KIU3HEHHBIC TUTAHEI;

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa3OBaHMIO B 001acTH (QU3UKHA HA
IPOTSKEHUU BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUS:

e copMHPOBAHHOCTH JKOJIOTUYECKOW KyJIbTYphl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIAHMPOBAHUE M OCYIIECTBICHHUE NEHUCTBUU B OKPYXKAIOUIEH Cpelle Ha OCHOBE 3HAHUS
1esaeil yCTOMYMBOTO Pa3BUTHSI YETIOBEUYECTBA;

® pacIIMpPEHUE ONbITa JIEATETBHOCTH HKOJOTHYECKOM HAMpaBICHHOCTM Ha OCHOBE
UMEIOIINXCS 3HAHUHU 10 (DU3HKeE.

HEHHOCTH HAYYHOTI'0 MO3HAHMS:

e CchOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs PU3NUECKON HAYKU;

® OCO3HaHHE I[EHHOCTH HAYYHOH MEeSTEIbHOCTH, TOTOBHOCTh B MIPOIECCEe U3YUECHUS HUBUKH
OCYIIECTBIISATh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO NIEATEIbHOCTh WHIWBHUIYAIbHO W B
rpyIIe.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS
ba3zoBble JJornueckue aeMcTBUA:
® CaMOCTOSTENbHO (OPMYITUPOBATH U AKTyaJIM3UPOBATH MpoOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
®  ONpPEAENATh LENIN IEATENbHOCTH, 33/1aBaTh IAPAMETPbl U KPUTEPUU UX JTOCTHKEHUS,
®  BBISBISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B pACCMATPUBAEMBIX (PU3MUECKUX SIBICHUSAX;
e pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTepUaIbHbIX
1 HEMATEPHUAIIbHBIX PECYPCOB;
® BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISAM,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/If/i JACATCIIBHOCTH,
® KOOPJMHUPOBATH M BBIMONHATH pPabOTy B YCIOBUSX pPEaTbHOT0, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
L] pa3BI/IBaTI> eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX Hp06HeM.
ba3zoBble uccieaoBarejibCckue AecTBUS.
[ ] BJIaACTH Hay‘IHOﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMU IIOHATUAMU U MECTOAAMHU (I)PI3HH€CKOI>'I
HayKU;



BJIAJICTh HaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW M MPOCKTHOHN AEATETBHOCTH B 00JacTH
(Gu3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY MOMCKY METOOB PEIICHHSI
3a/1a4 PU3NIECKOTO COCPIKAHUS, TPUMEHECHHUIO PA3IMYHbIX METOJIOB ITO3HAHUS;

BIIQJICTh BHUJIAMHU JACSITEIBLHOCTU IO TMOJTYYCHHIO HOBOTO 3HAHUSA, €r0 WHTEPIIPETAIHU,
peoOpa3oBaHUI0 ¥ MPUMEHEHHUIO B PA3JMYHBIX YYEOHBIX CHUTYyalHsIX, B TOM YHCIE TpU
CO3IaHUH YYE€OHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBIISITh [TPHYMHHO-CIICIICTBCHHBIC CBSI3W M aKTyaJIM3UPOBaTh 3aJady, BBIIBUTATh
TUTOTE3y €€ pelIeHUs, HaXOMUTh apryMEHTHI Ui JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIC B XOJI€ PEIICHUS 33/1a4d PE3yIbTaThl, KPUTUIECKU OI[CHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIIMPOBATH COOCTBEHHBIC 331a4l B 00pa30BATEIILHOM JIEATEIIBHOCTH, B TOM
YHCIIC IPU U3YyYCHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsM, OLICHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCcTh KHU3HEIEATSIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOJIXO/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIINE aTbTCPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH MOJIy4eHUS MHPOpMaLuU GU3UUYECKOTO COAEPIKaHUS U3 UCTOUHUKOB
pPa3HbIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBISATh IOMCK, aHAJINW3, CHCTEMAaTU3alUI0 U
UHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIOJIb30BaTh CpEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pELIeHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OPraHU3alMOHHBIX 33Ja4 ¢ COOJIOACHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMALIMOHHON 6€3011aCHOCTH;

co3laBaTh TEKCThl (DU3MYECKOrO COJEpXKaHUS B pa3IU4HbIX (opmarax ¢ Yy4ETOM
Ha3HayeHUs: MHQPOpMalMUd U LEJNEeBOW ayAMTOpUH, BbIOMpas ONTHUMalbHYIO (opMy
IPEJICTaBICHUS U BU3YyaIU3aIiH.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe yueOHbIe JeHCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JNESATEILHOCTH;
pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(QIUKTHL;
Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYATbHON paOOTHI,
BBIOMPATh TEMAaTHUKY W METOJIbI COBMECTHBIX JEHCTBUM C YUETOM OOIIUX WHTEPECOB M
BO3MOKHOCTEH KaXKIOT0 4YjeHA KOJIJICKTHBA;

MPUHUMATh 1€ COBMECTHOW JCSATEIHHOCTH, OPTaHWU30BBIBATH W KOOPJIWHHUPOBATH
JIEUCTBUA IO €€ JOCTUKEHUIO: COCTABJIATh IIJIaH JACHUCTBUM, paclpeaesiTh POJIU C YUETOM
MHEHUH YY4aCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIA/Ia U KaXJIOTO YYaCTHUKA KOMAH]IbI B OOIIUI pe3ybTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE€ MPOEKTHI, OLIEHUBATh HJIEU C MO3ULHUHU HOBU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



OCYHICCTBIATE IIO3UTHBHOC CTPATCTHYCCKOC TIIOBCACHHUEC B PA3JIMYHBIX CUTyalUsaX,
MMPOABJIATE TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh HMHHUIMATHBHBIM.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO NEATEIBHOCTh B O0JIACTH (UMKU U
ACTPOHOMUH, BBISIBIISITH ITPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTAaBJIATh IUIAaH PEIICHHsS PAacYETHBIX M KAYECTBEHHBIX 3aJlay, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKONW pabOThl ¢ YYETOM HMMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco6CcTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUINH B 0051aCTH (DU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalHUsM, BHOCUTb KOPPEKTHBBI B JIEATEILHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIaJICTh HABBIKAMH II03HABATEJILHON peduIeKCHU KaK OCO3HAHMS COBEPLIAEMBIX JAeHCTBUI
Y MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUMN;

MCIIOJIb30BaTh MPUEMBI pe(IEeKCHH JIJISl OLIEHKH CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTATOB AEATEIBHOCTH;
NpUHUMATD ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouecce noctuxkeHust TIMYHOCTHBIX Pe3YyIbTATOB OCBOEHUS IPOIPaMMBI 10 (PU3HKE NI YPOBHS
cpenHero oO1ero oopa3zoBaHus y 00y4aromUXCsl COBEPIICHCTBYETCS IMOIIMOHAIbHBINA NHTEJUICKT,
MpeInoararoInii chOpMUPOBAHHOCTH:

CaMOCO3HaHHUsI, BKIIOYAIOIIErO CIIOCOOHOCTH MOHUMATh CBOE DMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HANPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIMOHAILHOW Cephl, OBITh YBEPEHHBIM B
cebe;

caMOperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHHE MIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TOBEJCHHE, CIIOCOOHOCTh aIallTUPOBATHCS K IMOIMOHAIBHBIM
N3MCHCHUAM U HpOHBJ’IfITB FI/I6KOCTB, 6BITI) OTKpBITI)IM HOBOMy;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIONIECH CTPEMJIEHHE K JOCTHIKEHUIO LIEIIH WU YCIIEXY,
OIITUMHU3M, HHUIITMAaTHBHOCTD, YMCHI/Ie HeﬁCTBOBaTB, UCXO0Os N3 CBOUX BOSMOH(HOCTeﬁ;
OMIIaTHH, BKJ'IIO‘-IaIOHIeﬁ CHOCO6HOCTB IIOHUMATh OMOIMOHAJIBHOC COCTOSHUC prrI/IX,
YUUTBIBATH €r0 MPH OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO,;

COLIMaJIBHBIX HABBIKOB, BKJIIOYAIOIIMUX CHOCO6HOCTL BBICTpaI/IBaTb OTHOIIICHUSA C I[pyFI/IMI/I
JIOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.



INPEAMETHBIE PE3YJIBTATbBI
K xonmy oOydenuss B 10 knacce mpeaMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YpPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYHAIOUINXCS YMEHU:
® [IOHMMaTb pOJb (U3MKK B DSKOHOMUYECKOH, TEXHOJOIMYECKOHW, 3KOJIOIMYECKOH,
COLMAJIIBHOM M 3TUYECKOM c(epax OesATeIbHOCTH YeloBeKa, pPosib U MeCTO (U3UKU B
COBPEMEHHOM HAy4YHOH KApTUHE MHpA, 3HAYCHHUE OMMCATEIbHOW, CUCTEMAaTU3HPYIOIIEH,
OOBSICHUTENIbHOM W TPOTHOCTHYECKOW (QYHKIMHA (U3NYECKON TEOpUH — MEXaHUKH,
MOJICKYJISIPHOM (PU3MKH U TEPMOIUHAMUKH, POJIb (GU3NYECKON TEOpUuu B (OPMHPOBAHUU
IpeCcTaBiIeHUi 0 (U3NYECKON KapTHHE MUPA;
® pa3INYaTh yCIOBMS INPUMEHUMOCTH Mojened (pU3MUecKuX Tel M MPOLECCOB (SBICHUN):
UHepLHalbHas CcHUCTeMa OTCY€Ta, a0COIIOTHO TBEPAOE TEIO0, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHME, CBOOOJHOE NajeHue, aOCOIITHO ympyras xedopmanus,
a0COJIIOTHO yNpyroe u abCOIIOTHO HEYIPYroe CTOJIKHOBEHUS, MOJAEIH rasa, )KUJIKOCTH U
TBEPAOro (KpPUCTAUIMYECKOr0) TeNa, WACAJIbHBIM ra3, TOYEUHBIM 3apsl, OJHOPOIHOE
JNEKTPUYECKOE TT0JIE;
® pa3Inyath yciaoBus (TpaHULbl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIuMi xapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OIPaHMYEHHOCTb HCIIOJIb30BaHUS
YACTHBIX 3aKOHOB;
® AHAJIM3UPOBATH U OOBSCHITH MEXaHUUECKUE MPOLIECCH] U SBJICHUS, UCIIOJIb3Ys OCHOBHBIE
II0JIO’KEHHUS ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUYECKOTO IBUKEHUS, (POPMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOTO JIBHXKEHMs, IpeoOpa3oBanus ['amunest Ui CKOpPOCTH U
IepeMelleHus, 3akoHbl HbIOTOHA, MNPUHLOKI OTHOCHTENBHOCTH [amwies, 3aKkoH
BCEMHUPHOI'O TATOTEHHUs, 3aKOHBI COXPAaHEHUS UMITYJIbCA U MEXAaHUYECKOW DHEPIUHU, CBA3b
paboThl CHJIBI C U3MEHEHHEM MEXaHHMYECKOW >HEpruu, YCJIOBUS pPaBHOBECHs TBEPAOIO
Tena), IPU 3TOM UCIOJb30BaTh MATEMAaTUYECKOE BbIPAaKEHHE 3aKOHOB, YKa3bIBATh YCIOBHS
IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['ammies, BTOpOro M TPEThEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHs MMITYJIbCA U MEXAHMYECKOM DHEPrUH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;
® aHaIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOLECCHl U SIBJIEHMS, HCIOJIb3ys OCHOBHBIE
nosioskeHnss MKT u 3aKkoHBI MOJIEKYJISIPHON (PM3UKU U TEPMOJMHAMUKHU (CBSI3b JaBIICHUS
WJICaIbHOTO Ta3a CO CpeaHeld KUHETUYECKOM HSHEPrueil TEIUIOBOrO JBWKEHHS U
KOHILICHTpalLUel ero MOJIEKYJI, CBsI3b TEMIIEPATypPhbl BEIECTBA CO CPEIHEH KUHETUYECKON
JHEPIrUeH TEIUIOBOIO [BIIKEHUsS €r0 YacTHLl, CBSA3b JABJICHHUS WICAIBHOIO Tas3a C
KOHIIEHTpalluel MOJIEKYJl M €ro TemrepaTypoi, ypaBHeHue MeHnneneeBa—Knanelpona,
NEePBBIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUs SHEPTUHU B TEIIOBBIX Mpolieccax ), Ipu
9TOM WHCIOJb30BaThb MAaTEMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneiipona,
®  AHAJIM3UPOBATH U OOBSACHITH NEKTPUUECKHE SIBIICHUS, UCIIOJIb3Ysl OCHOBHBIE TTOJIOKEHUS U
3aKOHBI DJIEKTPOJMHAMMKH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOro 3apsija, 3akoH Kyiona,
MOTEHIUAIBHOCTh AJIEKTPOCTATUYECKOIO TOJISA, MPUHIMI CYNEPIIO3UINN IEKTPUIECKUX
II0JIEH, IIPH 9TOM yKa3bIBasl yCIOBHs IPUMEHUMOCTH 3akoHa KyIloHa, a TakKe NpaKTHYECKU
Ba)KHBIE COOTHOILIEHUS: 3aKOHBI OMa Ul yyacTKa LEeNH U AJI 3aMKHYTOH 3JIEKTpUYECKON
neny, 3akoH /Dxoymns—Jlenna, npasuna Kupxroda, 3akonst apajest 11 3JIeKTPOIn3a);
e ONUCHIBATh (PU3MYECKHE MPOLECCHl U SBIECHUSA, HCIOJb3Ys BEIMYMHBL: IEpEMEIICHNUE,
CKOpOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CHUCTEMBI Te€J, CHJIAd, MOMEHT CHWIIbI, JaBJICHUE,
HNOTEHIMATIbHAsL SHEPIUs, KHHETUYECKas YHEPIUs, MEXaHUUYecKasl SHeprusi, paboTa CUJIbI,



LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CHJIA YIPYTOCTH, CHJIa TPEHHS,
MOIITHOCTb, HEPTUsl B3aUMOJICHCTBUA Tena ¢ 3eMiéi BONMM3H €€ MOBEPXHOCTH, SHEPTHS
ynpyroi aedopManiy npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIlepaTrypa Teia,
paboTa B TepMOAMHAMUKE, BHYTPEHHSS1 SHEPIUs UJCAIBbHOIO OJIHOATOMHOIO Ta3a, pabora
UJCAIBHOIO ra3a, OTHOCUTENIbHAs BIAXKHOCTh Bo3ayxa, KIIJ[ maeanbHOro TemiaoBoro
JIBUTaTEJs; HIEKTPUYECKOE I10JI€, HAIPSKEHHOCTD AIEKTPUYECKOTO 110JIs, HAIIPSKEHHOCTh
II0JIsI TOYEYHOT'O 3aps/ia MM 3apsLKEHHOIO 11apa B BAKYYME U B IUAJIEKTPUKE, IOTEHLIAAT
JIEKTPOCTATUYECKOTO OJIs, Pa3HOCTh MOTEHLNAJIOB, MIEKTPOABIIKYIAs CHJIA, CHJIA TOKa,
HaIPsDKEHUE, MOILMHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHIEHCATOpA,
COIPOTUBIICHHE YYacCTKa LENU C IOCIEAOBATEIBHBIM WM IapaJlIeIbHBIM COCIMHEHHEM
PE3UCTOPOB, SHEPIUs NIEKTPUUECKOTO MOJI KOHAEHCATOPa;

OO0BSICHATh 0COOEHHOCTH MPOTEKaHHs (PU3MYECKUX SBICHUN: MEXaHMUYECKOE JBHXKEHMUE,
TEIUIOBOE JBMKEHHE YaCTHUL[ BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBHKEHHE,
updy3us, HcIapeHue, KUIEHHEe M KOHAEHCAalMs, IUIaBIEHHE W KpUCTaJUIM3aLus,
HaIIPaBJIECHHOCTb TEIUIONEpEAadHt, JICKTPU3aLUs TEJl, SKBUIIOTCHIIUAIBHOCTb IIOBEPXHOCTH
3apsKEHHOTO IIPOBOJAHMKA;

IPOBOJUTH MCCJEOBAHUE 3aBUCUMOCTH OJHOW (pu3MuyecKol BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BAHUEM IPSAMBIX M3MEPEHHH, IIpU OTOM KOHCTPYHpPOBaTb yCTaHOBKY,
(buKcUpoBaTh pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEIMYUH B BHUJE
rpa¢uKoB ¢ Y4YETOM aOCONIOTHBIX IOIPEIIHOCTEH H3MEpeHUH, JeNaTh BBIBOJBI IO
pe3yibpTaTaM UCCIIEN0BAHMS;

IPOBOAMTH KOCBEHHbIE HW3MEpeHUs (U3MUECKUX BEIWYMH, IPU OSTOM BBIOMpATH
ONTUMAJBHBIA METOJ| HW3MEpPEHHs, OLIEHUBATh AaOCOJIIOTHBIE U  OTHOCHUTEJIbHbBIE
MIOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTE OIIBITHI IO IPOBEPKE IPEMIOKEHHOW TMIIOTE3bl: IUIAHUPOBATH DKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHaJIM3UPOBATh MOJyUYEHHBIE PE3yJbTaThl U
JleaTh BBIBOJ O CTAaTyCe MPEMJIOKEHHON TUITOTE3BI;

coOuo/iaTh MpaBuiaa OE30MacHOr0 TpyAa NHpU TMPOBEICHUU MCCIEJOBAHUN B pPaMKax
y4eOHOTo SKCIEepUMEHTa, MpPAaKTHKyMa M y4eOHO-HCCIEeIOBATENbCKOM M IMPOEKTHOU
NESTEIbHOCTH C HCIHOJb30BaHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOpPaTOpPHOIO
000py10BaHMUS;

peuath pacy€THbIC 33/1a4M C SABHO 3aJJaHHOM M HESABHO 3aJaHHOHN (pu3nueckoil MojesbIo:
Ha OCHOBAHMHM aHAJIM3a yCIOBUS 0OOCHOBBIBATH BHIOOD (hH3HUECKON MOIENN, OTBEYatoIIen
TpeOOBaHUAM 3a7ayd, NMPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
¢u3nUecCKUX TEOpUIl NMPH HCHOJIB30BAHUM MaTEMaTHMYECKHMX METO/OB pEIICHUs 3ajad,
IIPOBOJINTH PAaCYEThl HA OCHOBAHMM MUMEIOIINXCS JAHHBIX, aHAJIU3UPOBATH PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IBI PEIIEHUS C YYETOM MOJIYYEHHBIX PE3YJIBTATOB;

pelaTh KayeCTBEHHBIE 3ajjaud, TpeOyrolue NMPUMEHEHUS 3HAHUWM U3 Pa3HbIX Pa3J/eloB
Kypca GU3HKH, a TaK)Ke UHTErpalluy 3HAaHUH U3 IPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUN C OIIOPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKNUE 3HAHUS A OOBSICHEHUS OCHOBHBIX NPHUHIUIIOB paOOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIIECCOB;
IPUBOANUTE MPUMEPHI BKIIAJA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, B 00bCHEHHE ITPOLIECCOB OKPY>KAOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



aHAJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON /EATEIBHOCTH
YeJI0BEeKa, CBSI3aHHOW C (U3MUeCKUMM IpoleccaMH, C TO3MLUH 3KOJIOTMYECKOH
0€30I1aCHOCTH, IPEACTABICHUI O PALUOHAIBHOM IPHUPOJOINOIb30BAHUM, a TAKKe
pa3yMHOM UCIOJIb30BaHUU JIOCTHKEHUIN HAYKHU U TEXHOJIOTUH /IS JajbHEMNILIEro pa3BUTHS
YeJI0BEYECKOro 00I11eCTBa;

IPUMEHATh Pa3jInyHble CIoCOObl PaboThl ¢ MH(pOpMaMed (PU3NUYECKOTO COJEpKaHUs C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, IPU ITOM UCIIOJIb30BaTh
COBpPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUH JUIsl TOMCKA, IEPEPaOOTKU U MPEIbSABICHUS
y4eOHOI W Hay4YHO-TIOMYJISIpHOW HH(GOpPMAIMM, CTPYKTYPHUPOBAHUS W HHTEPIpPETAIMU
uHpOpPMALIUK, TOJYYEHHOH M3 Pa3IMYHBIX HMCTOYHHKOB, KPUTUYECKH aHAIN3UPOBATH
HOJy4YaeMyr MH(OpMaIUIO U OLIEHUBATh €€ J10CTOBEPHOCTh KaK HA OCHOBE MMEIOLINXCS
3HaHUM, TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UH(OpMALIUH;

IPOSBIATh  OPraHU3alMOHHBIE W  IIO3HABaTEJIbHbIE YMEHUS  CaMOCTOSTEIbHOIO
npuoOpeTeHUs] HOBBIX 3HAHUH B IMPOLECCE BBHIMNOJIHEHUS MPOCKTHBIX U y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IpyIIe C UCTIOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIEH, IIIIaHUPOBAaTh paboTy
IpyNIbl, PAalMOHAIBHO PACHpPENEATh JEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYalUsX,
aJIeKBaTHO OLIGHMBATh BKJAJ KaXJIOTO0 U3 YYaCTHUKOB TpYIIbl B  pELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE  MOTHBAMIO K  Oyaymed  1podecCHOHANbHOM — JIEATENbHOCTH IO
CHEUHATBHOCTIM (PU3NKO-TEXHUYECKOTO MPOQHIIS.

K kxonHuy oOyuenuss B 11 knacce npeniMeTHbIE pe3yJjbTaTbl Ha YIIIyOJEHHOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

MOHUMATh POJIb PU3UKU B IKOHOMHUYECKON, TEXHOJIOTUYECKOM, COIMATbHON M 3THYECKOM
cdepax JesITeIbHOCTH YelloBeKa, POoJib U MECTO (PU3MKH B COBPEMEHHOI HayyHON KapTUHE
MUDA, pOJIb aCTPOHOMHUU B TPAKTUYECKON IEATEIBHOCTH YEJIOBEKA M JAJIbHEHIIIEM HAyYHO-
TEXHUYECKOM pa3BUTHUH, 3HaYeHHE onucaTenbHOM, CUCTEMAaTU3HPYIOIIEH,
00BSACHUTENIBHON U MPOTHOCTUYECKOHN (PyHKINN PU3NYECKON TEOPUH — FIEKTPOAUHAMUKH,
CHelMaTbHOM TEOPUU OTHOCUTENIBHOCTH, KBAHTOBOM (PU3HMKH, pOJIb (GU3NUECKON TEOpUH B
(dbopMHpOBaHUN TIpENCTaBICHUH O (U3NYECKON KapTHHE MHpa, MECTO (U3NYECKOMH
KapTUHBI MUpa B OOIIEM pSy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX IMPEACTaBICHHUH O
HIpUPOAE;

pa3ianyaTh yCJIOBUS MPUMEHUMOCTH Mojened (pu3nueckux Tea U MPOoLeccoB (SIBICHUMN):
OJIHOPOJHOE JIEKTPHUUECKOE U OJHOPOITHOE MarHUTHOE TOJIsl, TapMOHUYECKUE KOJIeOaHus,
MaTEMaTUYECKUH MAaATHUK, WICAIbHBIA NMPYXUHHBIA MasTHUK, TapMOHUYECKHE BOJIHBI,
U/iealbHbIN KoeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJIeNIell aToMa, aTOMHOTO sjpa U
KBAHTOBOM MOJIE/IN CBETA;

pasznuyaTh yCIoBUS (TPAHHIIBI, 00JIACTH) TPUMEHUMOCTH (U3HMUECKUX 3aKOHOB, TOHUMATh
BCceoOUMil xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHHMYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHaATM3UPOBaTh U OOBSICHATH 3JICKTPOMArHUTHBIC MPOLECCHl U SBICHHS, HCIOIB3Ys
OCHOBHBIC IIOJIOKCHHMSI M 3aKOHBI DJIEKTPOJAMHAMUKA W  CHELHUAIBHOM TEOpHHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUsS AJIEKTPUYECKOro 3apsna, cwia Amriepa, cuia
JlopeHnia, 3aKkOH 3JEKTPOMAarHUTHOM WHAyKUMH, npaBuino JleHna, cBa3p OJIC



CaMOMHIYKIIUU B AJIIEMEHTE AJIEKTPUUYECKON LIEMU CO CKOPOCTHIO M3MEHEHMs CHJIbI TOKA,
MOCTYJIAThI CTICIIMAIIbHONW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHl U SBJICHUS, MCIOIB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITENWHA s GoTtodddekra, MepBbld U BTOPOU
noctynatel bopa, mpuHIMN cooTHouieHus HeomnpeaenéHHocTel ['eiizenbepra, 3aKoHbBI
COXpaHEHHUs 3aps0BOTO U MAacCOBOTO YHCEN M SHEPrUu B SACPHBIX pEaKUHUsAX, 3aKOH
PaAMOAaKTUBHOIO pacraja);

OMHKCHIBATh (DPU3MUECKHUE MPOIECCH U SBICHUS, MCIOJb3Ys BEIUYHUHBI: HANPSHKEHHOCTH
AIIEKTPUUYECKOTO TIOJIS, TMOTSHIHAT 3JIEKTPOCTATUIECKOTO OIS, Pa3HOCTh MOTEHIMAJIOB,
AIIEKTPOJBIDKYINAS CUJIA, HHIYKIMS MarHUTHOTO TOJISI, MArHUTHBIN MOTOK, cuia Amrepa,
WHAYKTUBHOCTB, JJIEKTPOJIBIKYILAs CHUJIa CAMOMHJIYKIUH, DHEPrHsi MarHUTHOTO MOJIs
MPOBOJAHMKA C TOKOM, DPENSTUBUCTCKUNW HMITYJIbC, TOJIHAS HSHEPTHUsi, DHEPIUs MOKOs
CBOOOTHOW YaCTHIIbI, PHEPTHUS U UMITYJIbC (JOTOHA, MACCOBOE YMCIIO U 3aps[I spa, SHEPTHUS
CBSI3U S7Apa;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (PUINYECKUX SBICHHM: AJIEKTpOMarHuTHas
UHIYKIUS, CAMOMHAYKLUS, PE30HAHC, WHTephepeHIs BOIH, Audpakmus, AUCIEpCus,
MOJIHOE BHYTpPEHHEe OTpakeHue, porosnexrpuueckuil 3pdext (hotorddekr), anpda- u
Oera-pacmansl saep, ramMma-u3lydeHue sijaep, (U3MuecKue MPUHIUIBI CIEKTPATbHOTO
aHayM3a U paboThl J1a3epa;

OTIpeNeNIATh HANpaBIeHHE WHIAYKIMW MAarHUTHOTO IIOJII MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH H300paKEHUE, CO3/]aBAEMOE TNTIOCKHM 3€PKaJIOM, TOHKOH JIMH30H, M paCCUUTHIBATH
€r0 XapaKTEePUCTHKH;

MPUMEHSTh OCHOBOIIOJIATaloIINe AaCTPOHOMHUYECKHE TMOHSATHS, TEOPUM U 3aKOHBI IS
aHam3a U OOBSICHEHUS (PU3UYECKUX IMPOIECCOB, MPOUCXOIANINX B 3BE3/1aX, B 3BE3IHBIX
cucTeMax, B MEXraJaKTHUYeCKOH cpefie; JABMKEHHs] HEOSCHBIX Tell, IBOJIOLUM 3BE3N U
Bcenennoi;

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (U3MUECKUX BEIMYUH C HCIOJIH30BAHUEM
IPSIMBIX M3MEPEHUN, TIPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTaThI
MIOJTYYSHHOM 3aBUCUMOCTH (PU3WYECKHUX BETMYMH B BUJIE TPAPUKOB C YIETOM aOCOIIOTHBIX
MIOTPEIIHOCTEH M3MEPEHHIA, AeTIaTh BEIBOJIBI TI0 pe3yJIbTaTaM MCCIIETOBAHMS,

MPOBOANTh KOCBEHHBIE HW3MEpeHUs: (U3MYECKHX BENUYHMH, IPU OTOM BBIOMpPATH
ONTUMANBHBIA METOJ HW3MEpPEHHS, OIECHUBATh AaOCONIOTHBIE U  OTHOCHUTEIHHBIC
MOTPENIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIA;

MIPOBOJIUTH OMBITHI IO TIPOBEPKE MPEIOKEHHOW THIOTE3bI: IJIAHUPOBATH KCIIEPUMEHT,
coOUpaTh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY, aHaJIM3UPOBATH MOJNyUYEHHBIC PEe3yNbTaThl U
JIeNIaTh BBIBOJI O CTAaTyce MPEATIOKEHHON TUTIOTE3BI;

OIMCHIBATH METOJIBI TIOJyUEHUS HAYYHBIX AaCTPOHOMUYECKHIX 3HAHU;

coOmoaTh TpaBHWja OE30MaCHOTO TpyAa NpU TMPOBEIACHWU HCCIEIOBAaHWN B pPaMKax
y4eOHOTO OSKCIIEPHMEHTa, MPaKTHKyMa M YYeOHO-HCCIENOBATENBCKOH M IMPOEKTHOU
NEeSTENIbHOCTH C HCIOJb30BaHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1TaOOpPaTOpHOIO
000pyIOBaHNUS;

pemath pacy€THBIC 33/1a4M C ABHO 3aJaHHON M HESABHO 3aJaHHON (pU3MuecKoi MOJENbIO:
HA OCHOBAaHWU aHajW3a YCIOBUS BBIOWpATh (U3UYECKHE MOJENH, OTBEYAIOIINE
TpeOOBaHUSM 3aJla4yd, MPUMEHSITH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI



busznyecKux TEOpUil MPH HCIONb30BAHUM MaTEMaTHUYECKMX METOJOB pElIeHMs 3ajad,
MPOBOJIUTH PACUYEThl HA OCHOBAHMM UMEIOIIUXCS JAHHBIX, aHAJM3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM MOJIyYCHHBIX PE3YyJIbTATOB;

peliath KayecTBEHHbIC 3aJaud, TpeOyrolue MPUMEHEHHs] 3HAHUI U3 pa3HbIX pa3JieioB
Kypca GU3HKH, a TAaK)Ke UHTErpalluy 3HAaHUI U3 IPYTUX IPEIMETOB €CTECTBEHHO-HAYYHOTO
[IMKJIA: BEICTPAUBATh JJOTHUECKYIO LIETIOUKY PACCY>KICHHM C OMOpOI Ha U3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX IMPHUHIIUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOIECCOB;
MPHUBOJUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HaYKH, B 00bSCHEHHE ITPOIIECCOB OKPY>KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
AQHAJIM3UPOBATh U OLIEHUBAThH IOCJEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU AESTEIBHOCTU
YeloBeKa, CBS3aHHOW C (U3MUECKUMH TMpoIeccaMH, C TO3ULIUH JKOJIOTHYECKOH
0e30MacHOCTH, MPEJCTaBICHUN O paIlMOHATBHOM TMPUPOJONONIb30BAHUM, a TaKXKe
pa3yMHOM UCTOJIb30BaHUU JIOCTHXKEHUN HAYKH U TEXHOJIOTUH TSl TaJbHEHIIero pa3BUTH
YeJIOBEYECKOTO OOIIECTBA;

MPUMEHATH Pa3IMYHbIE CIIOCOOBI paboThl ¢ MHMOpMaIend (HU3UIECKOTO COJEpPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA, IPU 3TOM HCIIOJIb30BATh
COBpPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJIOTHH [T TOUCKA, IEPEPAOOTKHU U MPEIBbSIBICHUS
y4eOHOM M HAy4YHO-TIOMYJSPHON HH(OpMaLMU, CTPYKTYPHPOBAHUS W HHTEPIpPETAIHH
uH(pOpMallMK, TOTYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
M0JTy4aeMyr0 MH(POPMAIUIO U OLIEHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HaHMM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA UH(OPMALINH;

NpOSIBJIATh  OPTaHM3AaLMOHHBIE W [IO3HABATEIbHBIE YMEHHUS  CaMOCTOSITEIBHOTO
npuoOpeTeHusT HOBBIX 3HAHUW B TPOIECCE BBIMOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEIOBATEBCKUX PadoT;

paboTaTh B TPYIIE ¢ UCTIOTHEHUEM PA3INYHBIX COLMATBHBIX POJIeH, TUTAaHUPOBATh PaboTy
TPYIIbI, PAalMOHAIBHO pacHpeleNsaTh ACSITeNbHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
aJIcKBaTHO OLIGHMBaTh BKJaJ KaXIOT0 U3 YYaCTHUKOB TpYyNIbl B  peHICHUE
paccMatpuBaeMoi IpoOJIEMBI;

OpOSBIATE  MOTHBAaMIO K  Oyaymed  mpodecCHOHANbHOM — NIEeATENbHOCTH IO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBIN METO/I IO3HAHUS ITIPUPO/IbI
11 Hayunslit MeTO O3HAHUS TPUPOLBI 6
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexo/Ibl
Hroro no pazneny 49
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24
4.3 TokM B pa3nIu4HbIX cpefax 6




Hroro no pazaeny o4
Paznen 5. PU3HUYECKHUN MPAKTUKYM
5.1 ®u3nyeckuil NpakTUKyM 16 16
Hroro mo pazaeny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
11 KUIACC
KosnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
Ne i/mn Konrpoubusie IlpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTHoe nosie 14
1.2 DNIEKTPOMAarHuTHasE MHIYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHH4YeCKHe U 3JICKTPOMArHUTHBIE 10 1
BOJTHBI
2.4 Orntrka 25 1
Hroro no pazneny 60

Pa3nen 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCHUTEJBHOCTH




3.1 OcuoBbel CTO 5
Hroro mo pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM JTyaJlu3M 15

4.2 ®dusnka aToma S)

43 ®u3rKa aTOMHOTO Spa U JIEMEHTapHBIX 5
' YaCTUIL
Utoro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 ‘ DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 12
Uroro no pazueny 12
Pasznen 6. PUSMUYECKHUI MPAKTUKYM
6.1 ‘ Du3nYecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTENIbHOCTH, TPHOOPETEHHOTO MPU
u3yudeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PeszepBHoe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bceero Koutpoabhbie  TIpakruyeckue f{lsyqeﬂnﬂ :)lﬁlc)l;I;OBaTeﬂbele
padoThI padoThI pecypenI
1 ®usznka — pyHaaMeHTalbHas HayKa O 1
npupojie
5 HayuHblif MeTO1 TO3HAHUS U METOJIbI 1
uccieqoBaHus PU3NYECKUX SBICHUI
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 n3mMepeHns HU3NIECKUX 1
BEJINYHH
AOGCo0THAs M OTHOCHUTENIbHAsS
5 HOTPEIIHOCTH U3MEpeHu puznueckux 1
BEJITMYUH
MopnenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1
HAYYHOU KapTUHBI MUPA, B TPAKTUIECKON
JEATEIBHOCTH JIIOJEH
Mexannueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTENBHOCTD 1

MCXaHUYCCKOI'o ABHKCHUA. HpSIMa}I n
06paTHa;1 3aJa4yu MCXaHUKH




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX npoekuu Ha OCU KOOPAUHAT

PaBHOMEpPHOE TPAMOIIMHEVNHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

HepaBHoMepHOe nBH>keHHE. MrHOBEHHas
CKOpocTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucaHue NpsIMOJIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE MajzieHne. Y CKopeHue
¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpaPuKu

14

15

16

JIBukeHue tena, OpOIIEHHOTr0 MO/ YIJIOM
K TOPU3OHTY

Kpusonnneiinoe nenxenue. JBrmkeHne
10 OKPY>KHOCTH. YTJIOBas U JMHEWHAas
ckopocts. [lepuoa u yacrora.
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUE

KonTpomnpHas pabota mo Teme
"Kuuemartuka"




IIepssblit 3axk0oH Hprorona. MHepunansubie
cuctemsl orcyéra. [TpuHnmn

17
OTHOCHUTEJBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHonelicTByto1as cuna. Bropoit
3akoH HproToHna. Macca

19 B3aumoneiictue Ten. Tperuil 3aKoH
Hrrotona

20 [Tpunuun cynepro3uruu cui. Pemenue
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIMOHHON U
WHEPTHOW MacChl

29 Cuna TsDKeCTH M YCKOPEHHEe CBOOOTHOTO
MagcHUus
JIBr>keHre HeOECHBIX TEI U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupona u BubI cun

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ta3e C
Y4ETOM CHITBI COITPOTUBIICHUSI CPEIIBI

26 Hanenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTynarenbHOe U BpamaTelibHOE

ABWIKCHUC TBCPAOTO TCJIa




28

MomeHT CHIIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunabr paBHOBeCUS

30

31

Penrtenue 3anau

KoHnTtponbHas pabota 1o Teme
"Iunamuka. Ctatvka TBep10ro Tena"

32

HNmMnynec MaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. Teopema
0 JIBUYKEHUH LIEHTpa Macc

33

34

35

NmMnynbsc cuibl 1 M13MEHEHUE UMITYJIbCa
Tema. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CUIIBl. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepUaIbHOU TOUKH




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBbHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ OHEpPIus. BTOpaH
KOCMHYECCKasA CKOPOCTh

39

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa60T51 HCIIOTCHLMAJIBHBIX CHUJI C
W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOM SHEpIruun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHnue bepHyum i uieaibHOM
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXPAaHEHHUS B MEXaHUKe"

PazButHe npeacraBiaeHuit o mpupoie
Terw1oThl. OcHoBHEIE MTonoxeHusas MKT.
Huddysus. bpoyHoBckoe ABMKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJIBIX TeN. XapakTep ABMKEHUS U
B3aMMO/ICHCTBUS YaCTHI] BELIECTBA

44

Macca u pazmepsl MoJIeKy1 (AaTOMOB).
KommuectBo BemectBa. [locTosiHHas
ABoraapo

45

46

Temneparypa. TemnoBoe paBHOBeCHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHerlii ra3. 'a3oBble 3aKOHEI

VYpasaenue Mengaeneesa-Knaneiipona.
Pewenune 3anau




49

AbcomoTHas TeMiieparypa. 3akoH
JanpToHa

50

51

52

W3onporeccel B neanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUE
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcHoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COMIOTHON TEMIEPaTyphI
TEPMOJMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON AHepruei
MOCTYNAaTEeNbHOTO TEIJIOBOTO ABM)KECHHUS
e€ yacTull

O000111eHrE U cCUCTEMATU3ALUs 3HAHUI
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBui uist T/ cucremel.
Bremnue u BHyTpEHHHE ITapaMeTpBI.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO




59

Monens naeansLHOrO ra3a B
TEpMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOW MOJCIIN

60

61

62

63

Ypasuenne Menneneesa-Kianeiipona u
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUu

Bripaxkenue aJisi BHyTpeHHEW SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Boruncnenue pabotel o rpaduky
nporiecca Ha PV-auarpamme
Temnonepenaya Kak criocod M3MEHEHUS
BHyTpeHHel 3Hepruu T]l cucteMsr 6e3
COBepILEHHs pabOThI

64

KonBeknuus, TEmonpoBoHOCTb,
W3JTy4YECHHUE

65

66

67

KonuuecTBo Temnotsl. TemoémMKocTb
Tena. Y 1eapHas U MOJISIpHAst
TEIUIOEMKOCTH BEUIeCTBA. Y IeNIbHAs
TEIUI0Ta CrOPaHus TOIJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IIepBrlil 3aKOH TEPMOAUHAMUKHU

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
WU3MEHEeHUs BHyTpeHHel sHeprun T/1
CUCTEMBI




69

BTopoi1 3aKOH TEpMOJIMHAMUKY IS
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMOCTh NPUPOIHBIX
IPOLIECCOB

70

[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAIIKWH.
KIT/

71

72

Maxkcumanbroe 3HaueHue KITJI. Ilukn
Kapno

Pemenue 3amau

73

DKOIOrMYECKUE aCIIEKTHI UCITOJIb30BaHMUS
TEIUIOBBIX BHUTAaTesei. TemmoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

74

75

Pemenue 3amau

OO0001EHHE U CUCTEMATU3ALIUS 3HAHUM
o teMe "TepmoauHamuka. TerioBsie
MAaIIvHe!"

76

77

78

KonTposabHas pabora no teme
"Tepmonunamuka. TenaoBbie MalTuHbI"

[TapooOpa3oBaHue U KOHICHCAIIUS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HacpiieHHbIC M HEHACHIIIIEHHBIE MaphI.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO Mapa OT
TEMIIEpATypbl, UX HE3aBUCUMOCTE OT
00BbEMa HACHITIIEHHOTO TTapa.
3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
JAaBJICHUA B  KUAKOCTU




Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

7 OTHOCHUTEJIbHAS BIQXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucramiunueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu BEpIOTO Tena. PacTskeHue

83 u ckarue. Casur. Monyns FOnra. TIpenen
ynpyrux aedopmariuii
TemioBoe paciivpeHue KuIKOCTel u

84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KoJIeOaHUH YacTHI] BEIIeCTBA

85 [TpeoOpa3zoBanue 3HEprUn B (Pa3zoBbIX
nepexojax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanumnspuele siBnenus. Jlapnenne non
MCKPHUBJIEHHON TTOBEPXHOCTHIO )KHUIKOCTH.
®opmyna Jlamnaca
O0001eHne 1 cucTEMaTU3aINs 3HAHUI

89 1o Teme "ArperatHble COCTOSTHUS
BemecTBa. PazoBble nepexoas”
KonTpomnpHas pabota mo Teme

90 "ArperaTtHpl€ COCTOSIHUSI BEIIECTBA.

®da30BbIe IEPEXOIbI"




91

OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3aps0B. [IpoBoHUKH,
JIUAJICKTPUKU U TTOJTYITPOBOTHUKH

92

DneMEHTApHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs DIEKTPUIECKOTO
3apsaaa

93

94

B3anmoperictue 3apsnoB. Todyeunbie
3apsaabl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanps>k€HHOCTB JIEKTPUYECKOro MOJIs.
[TpoOubiii 3apsan. JInHUM HAMPSHKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE M0JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsKEHUE

IToTenumanpHas SHEPrus 3apsaa B
3JIEKTpOCTaTUUeCKOM Iose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

99

CBs13b HaNPSHKEHHOCTHU TOJISL M Pa3HOCTH
MIOTEHIUAJIOB JUJIS JJIEKTPOCTATUYECKOT O
0JIS

100

101

[IpuHIUIT Cynepno3uIUH JIEKTPUIECKUX
noJien

Pemenue 3amau




ITone Toueunoro 3apsna. [lose

102 .
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO

103 00bEéMy mapa. [lose paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [TpOBOTHUKH B AJIEKTPOCTATUYECKOM
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

105 JIMPNEeKTPUKHY 1 TTOJTYyITPOBOTHUKH B
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTh
TJIOCKOTO KOHJICHCATOpa

107 [TapannenpHOE COeIUHEHNE
KOHJICHCATOPOB

108 ITocnenoBarenpHOE COENUHEHIE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
o Teme "DnekTpuueckoe mnoie"

114 KoHnTtponbhas paborta mo teme
"Onektpuueckoe noie"
Cwina Toka. ITocTossHHBIN TOK. Y CIIOBUS

115 CYILIECTBOBaHUS TOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue u 9/1C

3akon Oma 1S ydacTKa Leru.

117
DNEKTPUUECKOE CONIPOTUBIIEHHUE
3aBUCUMOCTb COIIPOTUBIICHHS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €T0 JITTUHBI
U TUIOIIAU TIONIEPEUHOr0 CEYCHUS

119 Y ensHOe COMPOTUBIICHUE BEIIECTBA.
Penrenue 3amau

120 [TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSMHECHHE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AMEKTPUUECKUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGota snexTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOIIHOCTB ICKTPHUYECKOTO TOKA.

125 TernoBas MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKA

128 3axon Oma aJ1s MOTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETTH

129 Pemenue 3amau

130 MOIIHOCTh HCTOYHHKA TOKA

131 Kopotkoe 3ambIkanue




132

KOHZ[GHC&TOP B IICIIM IIOCTOSHHOI'O TOKa

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTossHHBIM
AIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTossHHBIM
ANEKTPUUECKUHN TOK"

136 Pentenue 3amad mo teMe "IlocTOSHHBIHN
AJIEKTPUYECKUM TOK"

O06o00meHne U cucTeMaTu3alus 3HaHUN

137 1o Teme "I1oCTOSTHHBIN 3JEKTPUUCCKUN
TOK"

138 KoHnTposipHas padboTa mo Teme
"TlocTosHHBIN 31eKTpUYeCcKuil TOK"
OnexTpuyeckas IpOBOJIUMOCTb

139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUUECKUI TOK
B MeTasutax. CBEpXIPOBOIUMOCTh
DJeKTpUYECKUil TOK B pacTBOpax U

140 pacIuiaBax 3J€KTPOIUTOB. 3aKOHbI
Ddapanes 1715 27IEKTPOIU3A

141 DnexTpuueckuil Tok B razax. [lmazma

142 DJEeKTpUUECKU TOK B BaKyyMe.
BaxyyMHbIe mpuoopsl

143 DNEKTPUYECKUH TOK B TIOJTYTIPOBOJHUKAX

144 [TosrynpoBOTHUKOBBIE TPUOOPHI
Du3nYeCcKu IPAKTUKYM 110 TEME

145 "M3MepeHue cuiibl TOKA U HAPSHKEHUS B

LIENHU MIOCTOSIHHOTO TOKA MPH MOMOIIHU
AQHAJIOTOBBIX U IU(PPOBBIX




146

U3MEPUTENBHBIX TPUOOPOB" WiIn
"3HAaKOMCTBO ¢ ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3mepenus
(bu3NYECKUX BEIMYUH MPH ITOMOILU
KOMITBIOTEPHBIX JATYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBUXKEHUS C
LEJIbIO ONPEIENICHNS] MTHOBEHHOMN
ckopocth"

147

148

149

150

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"
nn "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
IBIOKeHun"

Du3HUeCKU IPAKTUKYM I10 TEME
"H3Mepenue ycKkopeHHst CBOOOIHOTO
nafgeHus" win "M3yuenue nBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBLHO"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOH 110 MOJYJIIO
ckopocThio" uim "HecnenoBanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHne paBHOAEHCTBYIOLIEH CUIIBI




151

152

MIPH IBMKEHUH OpyCKa M0 HAKIIOHHON
mmockoctu" unu "[IpoBepka runotesbl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOBHUKAIOIIUX B MIPY>KUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "3ydyeHne NBUKEHUSI CUCTEMBI Tel,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3

JI€rkuii 0J10K"

dusnueckuil NpaKTUKYM 10 TEMe
"N3mepenue ko3 puienTa TpeHus no
BEJIMYMHE YIII0BOro KO3ppuireHTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C IIEPEMEHHBIM
kod¢pumenToM Tpenus" i "M3yuenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

153

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpaieHus" uinu "Koncrpyuposanue
KPOHILUTENHOB U PacuéT CUJI ypyroctu"
i "M3ydeHne ycTouuBOCTH TBEPAOTO
TeJa, UMEIOLIETO0 IUIOIAab ONoph!"

154

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHune umiryibca Tena mno




155

TopMo3HOMY ITyTH" uin "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIH
3JIEKTPOMOOMIISL U MOLIHOCTHU CHJIBI TATH"
unu "CpaBHEeHUE U3MEHEHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHUsl UMITyJIbCca
IIPU yIPYroM B3aUMOAECHCTBUU" WiIN
"N3MepeHue KNHETUYECKON S3HEPTUH Tea
110 TOPMO3HOMY ITyTH"

Ou3nyeckuil MPakTUKYM 0 TeME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HUCIIOIb30BaHHE

1 poBoi 1abOpaToOpun )" UITH
"N3yuenue n30X0pHOTro Mmpoiiecca’ uiu
"N3y4yenue n3obapHoro mpoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue ynenpHo# TemioéMKocTr"
unn "HccnenoBanue mporecca OCThIBAaHUS
Bemectsa" nin "MccieqoBanue
aauabaTtHoro npouecca” unn "Mzydyenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEH"

Du3nYeCcKu IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUS
)uakocren" win "M3mepenue yaenbHou
TEIUIOTHI TIJIaBJICHUS JIbJa" HIIN
"N3y4yeHue CBOMCTB HACHIIIEHHBIX TapoB"




win "M3mepenne abCoMOTHON BIaXHOCTH
BO3/IyXa U OI[CHKA MacChl IIapOB B
nomernieHun". 3mepenue ko3 puimrenra
MOBEPXHOCTHOTO HATSDKCHUS

158

159

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOumoieHue npeBpalieHus SHEPruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3IydeHus ceeroauoa’ wim "M3yyenue
MIPOTEKAHUS TOKA B LIETIH, COICPIKAIIICH
KoHaeHcaTop" uiu "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAIIPSKEHNS)
MIPU TIOCIICIOBATEIILHOM COEAMHEHUHN
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccnenoBanue CMEIIAHHOTO COEIMHEHHS
pe3uctopoB" uinu "M3Mepenue yaeabpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
OT HAMPSDKEHUS JIJIS JIaMIThl HaKaJIuBaHUs"

160

Du3HYeCKU IPAKTUKYM I10 TEME
"HaGmronenue snextponusa’ win
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" wimn "MccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIepHON XapaKTepUCTUKU Anojaa"

161

Peseprubrit ypok. O6001IeHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"KunemaTtuka"




162

PesepBHsiit ypok. O000mICHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 110 TEME
"Ilmnamuka"

163

PesepBueiit ypok. O600mIeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

164

165

166

PesepBHbIil ypok. O6001IeHNE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN
Teopun"

PesepBusiit ypok. O6o0meHue u

CUCTEMATHU3aIUs 3HAHUH [10 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

167

Peseprubiit ypok. O60011eHNE U
cHCTeMaTH3aIus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoab”

168

PeseprubIit ypok. O6001eHne u
cucreMarmu3sanus 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

169

170

PesepBHbIil ypok. IToroBass KOHTpOJIbHAs
pabora.

PesepsHbIil ypok. iTorosas nmposepoyHas
pabora




OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 170 o 16
11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue f/llsyqeﬂnﬂ :)Iﬁ:)l;l;()BaTenbnme
padoThI padoThbI pecypest
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB
1 Y MIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nose. ['unoresa Ammepa
Bekrop marautHON nHAYKmu. IIpuHnmn
2 CyNEepHO3HIMY MArHUTHBIX ToJe. JInnun 1
MarHuTHON UHAYKIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OmneIT OpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 1
) Pemenue 3amau
5 IIpumenenue 3akoHa Amnepa. 1
DneKTpou3MepHTeIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyJIb. [IBMKEHHE 3apsSKEHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM I10JI€
8 Pemrenue 3anau 1
9 Pab6ota cunbl Jlopenna
10 Pemenue 3amay




MarauTtHoe 1oJie B BEIIECTBE.

= deppoMarHeTHKH, rapa- U TuaMarHeTUKH

12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
[Tpumenenue GpeppoMarHeTHKOB

13 Pemrenue 3agad mo reMe "MarautHoe
mose"

14 Pemenue 3agau mo Teme "MarautHoe
mose"

15 SBneHne ANEKTPOMATHUTHON UHIYKIUH.
[ToTok BeKTOpa MArHUTHOW WHIYKIIHH

16 OC unnykuuu

17 3aKO0H 3JICKTPOMArHUTHOW MHTYKITUU
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 S/1C nHAYKIMH B JBUKYLIUXCA
MIPOBOIHHUKAX

20 Pemenue 3agau

21 [IpaBumno Jlenna

29 NunyktuBHOCTH. Karyika
WHIYKTHBHOCTH B IICTIH ITOCTOSTHHOTO TOKA

93 Asnenue camonnaykuuu. I/C
CaMOWHTyKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOoJe

25 Pemenue 3amay




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O

26 Teme "DIeKTpoauHaMuKa"

97 KonrponsHas pabora o Teme
"DnexkTpoauHaMuka"

08 KoneobarensHas cucrema. CBOOOIHEIE
KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OITMCaHHE KOJIeOaTEIbHBIX IBHUKEHUN
DHepreTudecKkoe onrcanue. BeBo
JUHAMUYECKOTO OITHUCAHUS

30 TapMOHHYECKHUX KOJICOAaHUH U3 X
JHEPreTHIECKOr0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Ammuntyna u ¢aza Konedanui
[Tepuon u wactora konebanuii. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUI

32 MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOJHBIX KOJI€OaHUH NPY>KUHHOTO
MasiITHUKA

33 3aryxaromue Konedanus. BeiHyk/1eHHbIE
koJsieOanus. Pe3oHanc

34 ABTOKOICOAHUS

35 Pemenue 3amau
VYpok-koHpepenuus "Mexannyeckue

36 KOJICOaHUS B MY3bIKaITbHBIX
UHCTpyMeHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

TeMe "Mexannueckue Koiaeoanus"




DNEeKTPOMArHUTHBIE KOJICOAHMUS.

38 .
KonebartenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3apsia KOHJIEHCATOPa ¢ aMIUTHTYAON CHIIBI
TOKa B KOJICOATEIILHOM KOHTYPE

40 3aKOH COXpaHEHUsI SHEPTUU B UI€aTbHOM
KoJe0aTeIbHOM KOHTYpe
3aryxarolue JIeKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX1eHHbIE
ANEKTPOMArHUTHBIE KOJeOaHus

42 IIepemennsb1i TOK. Pezucrop u
KOHJICHCATOP B MU TIEPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTHU B LIETTH
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoOMmHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTMTYIHOE U IEVCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA W HATIPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [TpouzBoacTBO, MEpeaya U MoTpedIeHE
JIEKTPUUYECKON IHEPTUN
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

49 anekTpodHepruu. Kynbrypa

WCTOJIb30BAHMS JIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HHU




50

Pemenue 3agau

51 Pemenue 3amau

52 O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"

53 Mexanudeckue BOIHbL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 WndpaszByk u ynerpassyk. lllymoBoe
3arpsi3HEHUE OKPY Kalolei cpebl

57 Pewenue 3amau

58 DneKTpOMarHuTHbIE BOJIHBL. M3nyuenue
AJEKTPOMAarHUTHBIX BOJH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[IIxana 351eKTPOMarHUTHBIX BOJIH.

60 IIpuMeHeHne AIEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U ObITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxarnus. D1eKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

62 KonrtponbHas pabora no Teme
"Konebanus u BoIHBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHNE 3aKOHA

MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa




Otpaxenue ceera. [lnockoe 3epkaiio.

65
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN II0KA3aTellb

66 npenomienus. [lonHoe BHyTpeHHEE
oTpaxxeHue. IIpenenbHblil yroa nojaHoro
BHYTPEHHET'O OTPAKECHUS

67 Pemenue 3a1a4y Ha IPUMEHEHNE 3aKOHOB
OTpaXEHUS U IIPEJIOMIICHUS CBETa

68 Xon nyuelt B mpusMe. Jlucnepcus cera.
CrnoxxHbIid cocTaB Oenoro cera. L{BeT

69 JInH3bl. @OKYCHOE pacCTOsIHUE U
OIITUYECKasl CUJIa JIMH3BI

70 [locTpoenue n300pakeHuil B IMH3aX U UX
cucreMax. Y BEJIMYCHHE JIMH3bI
Pemienue 3a1a4 Ha MOCTpoeHUE

71 1300pakeHH, OTy4aeMbIX C TOMOILBIO
JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npUMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

74 CKOpOCTb CBETa U METO/IbI €€ U3MEpPEHHS

75 Hucnepcus cera

76 Wntepdepennus ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJIOCHNST MAKCUMYMOB 1 MHHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nnteppepeHun




80

Hudpaxius ceera

JudpakuronHas pemeTka. Y cioBue

81 HaOJII0/ICHUS TJIABHBIX MAKCHUMYyMOB

82 Pemenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJH.
[Tonspusanus ceera

84 Pemenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

86 O06o0061eHre U cucTeMaTu3alus 3HaHu#| 110
teme "Ontuka"

87 KonTponbnas pabota no Teme «OnTrKa
['paHUIBI MPUMEHHUMOCTH KJIACCUYICCKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [Toctynatel ciennaabHONU TEOPUU
OTHOCUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 MPUYUHHOCTH. OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHHEe BpEMEH!
Y COKpaIlleHUE JITTHHBI

o1 DHeprus U UMMYJIbC PEISITUBUCTCKOM
YaCTHUIIBI

92 CBs13b MaccChl € YHEPTUEH U UMITYJIbCOM
PETNATUBUCTCKON YaCTHUIIBI. DHEPTUS TTOKOS

93 PaBHOBeCHOE TEMIOBOE U3TyUYEHHE

94 3axoH cMmeneHns Bunaa




95

T'unmoreza M. Ilinanka o kBanTtax. ®oTOHBI

96 DHeprusi U UMIyJIbC POTOHA

97 ®otordpdext. Onpitet A. I'. Cronerosa.
3akonbl Gpororpdexra
VYpaBueHnue DitHmITeHA IS

98 dororddekra. "Kpacnas rpanumna”
dororddekra

99 JaBnenue cera. Onwithel [1. H. JIeOenepa

100 BoitHOBBIE CBOIICTBA YaCTHIL
Bousnsl ne bpoiind. /lnvHa BoJIHBI 1€

101 Bpoiinst u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBUKYIICHCS YaCTHIIBI

102 KopnyckynspHo-BOTHOBOH Ayanu3m

103 Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX
Crneuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHollIeHNs HEOTPEAENEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenne pacuéTHBIX 337124
KontponbHas pabota o remam: "OCHOBBI

107 CTO", "KopmycKyJIspHO-BOJIHOBOM
nyanuzm"
OMBITHI TTO UCCIIEIOBAHUIO CTPOCHUS

108 atoma. [ImanerapHas Mozenb aroma
Pesepdopaa

109 [Tocrymarter bopa




110

Buast ciektpoB. CriekTp ypoBHE#
SHEPrUM aToMa BOJI0pO/Ia

111

112

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas monens sipa ['eiizenOepra-
NBanenko. 3apsiq 1 MacCoBO€ YUCIIO sJIpa.
M3otonel. PannoakTuBHOCTE

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIyYECHHUS.
BnusiHue paguoakTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust

115

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.

S nepublie peakuuu. A nepHble peakTOpPHI.
[TpobneMsb! yripaBisieMOro TEpMOSIIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIeKThI
Pa3BUTHSA SAIECPHON DHEPIETUKU

116

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.
Bbapuonbl, ME30HBI U JTENTOHBI.
[IpencraBnenue o CTaHAapTHON MOJEIH.
KBapk-ritooHHast MoJieb aipOHOB

117

®dwusmnka 3a npeaenamu CTaHAaApTHON
Mojenu. TéMHas maTepust U TEMHas
sHeprusi. EnuHcTBO pusnueckoit KapTHHBI
Mupa




118

Oranel pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUHU

119

[TpruMeHNMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

120

121

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
panmoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHUS

Bun 38é31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, UX BUAMMOE IBIIKEHUE

122

Comnneunas cucrema. Comnnite. Conneunas
aKTUBHOCTbH. McTounuk sHeprun CoyHIa 1
3BE3]T

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaabHBIN KJIacc —
CBETUMOCTB"

124

125

3Be3,I[LI IJIaBHOM IIOCIEA0BATEIbHOCTU

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BotounK CoJlHLA U
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Mnuneunsiii [1yTe — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B sApax
rajlakTUK

127

Bcenennas. Paciimpenne BeeneHHoid.
3axon Xab6mna. Teopus bosbiioro B3peiBa.
PenukToBoe n3nydyenue




128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

129

130

131

Hepeménnbie mpo6iieMbl aCTPOHOMUHT

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBanre MarHUTHOI'O IT0JIS
MMOCTOSIHHBIX MarHUTOB'" WJIH
"UcciaenoBanue CBOICTB
deppomarnerukoB" wiu "UccnenoBanue
JENCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

Ou3nyeckuil MPakTUKyM IO TeMe
"NU3mepenue cuibl Amrepa" uinu
"N3yueHue 3aBUCUMOCTHU CHJIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKLUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

132

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" WIIH
"OnpeneneHre NHIYKIMH BUXPEBOTO
MarHMTHOTO Mo

133

134

@uU3NYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue sSiBICHUS CAaMOMHTyKIIUN"
win "COopka MOJIETH SJIEKTPOMAarHUTHOT'O
reHeparopa"

Du3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nepuoia cBOOOAHBIX
KoJ1e0aHUi HUTSIHOTO U MPY>KMHHOTO
MasiTHUKOB"




135

@uU3NYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBaHue SHEPTUU B IIPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U Pe3ucTop" WUiIu
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue nokaszaTelis NpeaoMIICHUs
crexna" win "llonyuenue usoOpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JuH3)" win "M3mepenne
(hOKYCHOI'O PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(EPEHIINH U MONSIpU3aluU cBeTa"

Du3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENSATUBUCTCKUX YaCTHUIL (IO
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"




142

143

@uU3NYECKUN IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nmm
"MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HanpsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"MccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEpPEHUE
noctostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JI03UMETpa" Win
"N3yuenue nornouieHus 6era-4acTuil
alnrOMUHUEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenus 38€31H0T0 HEOa
HEBOOPY>KEHHBIM TJ1a30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN IS ONpEeIeTICHUS
MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/151"
win "Habmonenus B Teneckon JIyHsl,
TUTAHET, TYMaHHOCTEH 1 3BE3THBIX
CKOIuIeHni"

146

O06o00meHre 1 cHCTeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOMH, TEXHOJIOTHUECKOH,




COILIMAJILHOW U 3TUYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHrEe U CHCTEMATH3aLNs 3HAHUIA.
Posb 1 MecTo (GU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusudgeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUPa B 00IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06001IeHYE ¥ CUCTEMATU3aLM 3HAHUMN 110
Tteme "Kunemaruka"

O0001IeHEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "Kunematuka"

151

O00011eHre 1 cCUCTEMAaTU3aIUs 3HAHU 110
teme "JluHamuka"

152

153

O00011eHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Cratuka TBepAoro tena'

O06o011eHne U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAHEHHsI B MEXaHUKE"

154

O0600111eHre U cucTeMaTu3alns 3HaHU| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

155

O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110
teme "Tepmonnnamuka. TerioBbie
MamnHer"




156

O000111eH1E ¥ CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble niepexo b

157

158

159

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3JEeKTpUYEeCKUM TOK"

O06001IeHre ¥ cucTeMaTH3alus 3HaHUHI 110
teme "Toku B pa3nuuHbIX cpegax"

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe mnoie"

PesepBHrliit ypok. O6o01ieHue u
CHCTEMaTHU3allvs 3HAHUH 110 TeMe
"DeKTpOMarHuTHAs UHTyKIHs"

PesepBHrlit ypok. O6o0mienue u

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue konedanus"

163

PesepBubIil ypok. O60011eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

164

Pesepubiil ypok. O60011eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHU4YecKue U 3JIEKTPOMarHUTHHIE
BOJIHBI"

165

PeseprubIil ypok. O600meHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




PesepBHelil ypok. O6o00mICHHE 1
166 CUCTEMATH3AalNA 3HAHUH I10 TEME
"OcHoBel CTO"

PesepBHelil ypok. O600mIcHHE 1
167 cUcTeMaTu3alus 3HaHUM 0 TeMe
"KopryckysipHO-BOJIHOBOM JTyanu3m"

PesepBHbIil ypok. O600ICeHHE 1
168 crcTeMaru3anusg 3Hanui o teme "dusuka
aroma"

PesepBHrliit ypok. O6o01ieHue u
169 nmoBTopeHue. Mtoropas KOHTpOJIbHAS
pabora.

PesepBHrlit ypok. O6o0mienue u
170 nmoBTopeHue. Mtoropas KOHTpOJIbHAS
pabora.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka. Konebanus u BonHsl, 11 knace/ Makuiies I'.51., Cunsxos A.3., O01ecTBO ¢
OTpaHUYCHHOUN OTBETCTBEHHOCTHIO «J[PODAY; AkninonepHoe oo0mecTBo «l3mareascTBo
«ITpocsenienue»

» ®usuka. Mexanuka, 10 knace/ Mskumes I'.51., CunasikoB A.3., OOIIECTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODA»; AknimonepHoe obmiecTBo «M3narenbcTBo «IIpocBemiennes

» ®dusuka. Monekynsapras pusuka. Tepmonunamuka, 10 kinace/ Mskues I'.4., Cunsikos A.3.,
OO011ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTBIO «/[PODAY; AKiimOHEepHOE 00IIIEeCTBO
«3narennctBO «IIpocBeiienuey

» ®uszuka. Ontuka. KBanToBas ¢usuka, 11 kimace/ Makumes I'.41., Cunskos A.3., O0mecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AknronepHoe ob1ecTBo «M31aTenbCTBO
«IIpocsemnienne»

» ®usnka. Dnekrpoaunamuka, 10-11 knacesl/ Msikumes I'.5., CunsikoB A.3., O0miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/JPODAY»; AknronepHoe ob1ecTBo «M31aTenbCTBO

«IIpocsereHne»
METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJISA

BonkoB B.A. YHuBepcaibHble noypounsle pa3pabotku o ¢usuke: 10 kmace. M.BAKO, 2007.
BonkoB B.A. YHuBepcanbHble noypounsle pa3paboTku no gusuke: 11 kmace. M.BAKO, 2009.
KonrtponsHo-u3meputensabie Mmatepuansl. Pusuka.10 kinace./Coct. H.M. 3opun. M.BAKO, 2014.
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[Tpunoxenue 1

IlepeyeHb KOHTPOJBLHBIX PadOT

10 xnacc (yriayOseHHbI ypOBEHb)

0N A WDNRE

Konrponsnas padora no reme "Kunemaruka"

Konrtponsnas padora o teme "/Iunamuka. Ctatuka TBEpaoro tena'

KonrtponbHas pabora o Teme "3aKoHbI COXpaHEHUs B MEXaHUKe"

KonTponbnas pabota mo teme "OcroBel MKT"

Kontponbnas padota nmo teme "TepmoauHamuka. TermoBeie MamyHb"

KontponbHas padoTa mo Teme "ArperaTHbie COCTOsIHUS BeecTBa. Da3oBpie mepexoan”
KonTponbHas pabota no Teme "IaexTpuueckoe mosie"

KontponbHas padota nmo Teme "[1ocTOSHHBIN AIEKTpUIECKUi TOK"

Hrorosas koHTpoJIbHAs paboTa.

11 xnacc (yriryOJieHHBIH ypOBEHB)

vk owihe

KonTponbhas padota no teme "aekTpoauHamMuKa'
Kontponbnas padota nmo teme "Kosnebanus u BoaHbI"
Tp P
Kontposnbnas padota nmo teme «OnTuka»
Kontponbnas padota o temam: "Ocuobl CTO", "KopryckynsipHO-BOTHOBOM JTyanu3m"
HroroBas koHTpoIbHAs padoTa.

Du3nyecKuil MPAKTHKYM

1.

duznyeckuil npakTukyM 1o teme "M3mepeHue cuibl TOKa U HaNpsKEHUs B LIETN
MIOCTOSIHHOTO TOKAa IIPU MTOMOIIHN aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB" MK
"3HaKoOMCTBO ¢ IUPPoBOi Taboparopueii o pusuke. [pumepsl u3mMepeHus: PU3NIECKUX
BEJIMYMH IIPYU ITIOMOIIY KOMIIBIOTEPHBIX JaTYNKOB

dusnyeckuil NpakTUKyM 1o teme "M3ydeHre HepaBHOMEPHOIO JBUKEHHUS C LIENBIO
OIIpeeNIEHUsI MTHOBEHHOU ckopocT"

dusnyeckuil NpakTUKyM 1o teme "M3mepeHue yCKopeHusl Ipu NPsSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHIKEHHH 10 HAKJIOHHOW miockocTu" wiu "HMccnenoBanne 3aBUCUMOCTH
IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBUKEHUN"

duznyeckuil npakTukyM 1o teme "M3mepeHue yckopeHust CBOOOJHOTO MajeHus" WiH
"N3yuenue qBUKEHUS Teaa, OPOIIEHHOTO TOPU30HTAILHO"

Pu3nyuecKkuil NpakTUKyM 10 Teme "M3ydeHne NBUKEHNs Tela IO OKPYKHOCTH € ITOCTOSITHHOU
0 MOJTYJII0 CKOopocThi0" min "McceienoBanne 3aBUCMMOCTH NIEpUOJIa 0OpaIeHust
KOHHUYECKOT0 MasiTHUKA OT €ro napamerpos”

dusndeckuil NpakTukyM 1o teme "M3mepeHne paBHOAECHCTBYIOLIEH CHUIIbI IPU JBUKEHUH
Opycka 1o HakJIOHHOH mmockocTH" uin "IIpoBepka rumnoTes3sl 0 HE3aBUCUMOCTH BPEMEHH
JBIDKEHUS OpycKa M0 HaKJIOHHOM TUIOCKOCTH Ha 3aJIaHHOE PACCTOSIHHUE OT €ro Macchl"
Puznueckuil NpakTUKyM 1o teme "McecnenoBaHue 3aBUCUMOCTH CHIT YIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasiie, oT ux aedopmarun wim "M3ydeHue
JBIKEHUS CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JETKuit 6J10K"



8. ®dwusnueckuii npakTUKyM 10 Teme "M3mepenne kodGhUIMeHTa TpeHUs 110 BETUYUHE
yrioBoro kodddurmenta 3apucumoctu Frp(N)" wim "HccnenoBanue aBuaKeHusi Opycka 1mo
HaKJIOHHOM TUIOCKOCTH € TIEPEeMEHHBIM K03 duiineHToM TpeHus" i "M3ydenne NBKeHHS
rpy3a Ha Bally ¢ TpeHueM"

9. ®usuueckwuii MpakTUKyM 1o Teme "MccnenoBanne ycinoBuil paBHOBECHUS TBEPIOTO Tea,
UMEIOLIETo och BpaleHus" uinu "KoHcTpynpoBaHre KpOHIITEHHOB U pacy€T cui ynpyrocru"
unu "V3ydenne ycToMunuBOCTH TBEPIOTO TeJa, UMEIOIIETO MIONIaAb OMoph!"

10. ®uznueckmii mpakTHKyM 10 TeMe "M3MepeHne uMITyJibca Tena o TOpMO3HOMY Iy TH" UJTH
"N3mepeHue CUilbl TATH, CKOPOCTU MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH" WK
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM cuiIbl" uiu "HccnenoBanue
COXpAaHEHUS UMITYJIbCA IIPU YIPYTroM B3aumoiecTBun" uinu "M3mepenrne KHHETHYECKON
SHEPruM Tejia 0 TOPMO3HOMY ITyTH"

11. ®uznueckwuii nmpakTUKyM 10 TeMe "M3yueHne u30TepMrUIecKoro mpoiecca (PeKOMeH10BaHO
ucronb30Banue nudposoit maboparopun)" unu "M3ydenre n30XopHOro mporecca uiu
"U3yuenue nzobapuoro npouecca’ win "[IpoBepka ypaBHEHHS COCTOSHUS"

12. ®usnueckuil npakTUKyM 10 TeMe "M3mepenune yienbHON TerIoEMKOCTH" 1IN
"UccnenoBanue mpoiiecca ocThiBaHus BemecTsa" win "HMccnenoBanue agunabaTHOTo
npouecca" win "M3ydueHrne B3auMOCBS3H SHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOJICHCTBHS U
TEeMIIepaTypbl KUTIEHUS )KUIKOCTE"

13. ®usnueckuii nmpakTHKyM 1o Teme "M3ydeHne 3aKkOHOMEPHOCTEH NCTapEHHS KHUIKOCTSH" HITH
"U3mepeHue yieapHO#M TeIIOTH IU1aBiieHus apaa" uinu "M3ydyenne cBOMCTB HACHIIIIEHHBIX
napoB" win "M3mepenne abcomoTHON BIaKHOCTH BO3/TyXa U OLIEHKA Macchl IapoB B
nomeneHun". 3mepenue ko3 puirieHTa noBepXHOCTHOTO HATSKEHUS

14. ®uznueckwnii nmpakTuKyM 1o Teme "HalbmroaeHue npeBpaiieHus SHEPTHH 3apsHKEHHOTO
KOHJIEHCATOpa B 3HEPTHUIO U3IIydeHHs cBeToanoa" uinu "M3ydenne nporekanus Toka B €M,
coJiepkarieit konaeHcarop" wiu "Pacnpenenenue pasHOCTH MOTEHIMAIOB (HAMIPSKEHHUS)
MIPU TIOCJIEIOBATEILHOM COEMHEHNN KOHIEHCATOPOB"

15. duznyeckuii NpakTUKym 1o teme "MccienoBanue cMEaHHOTO COETMHEHUS PE3UCTOPOB"
win "HM3MepeHue yaeapHoro ConpoTUBiIeHHs poBoAHUKOB" nin "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUS JUJIS JIAMIThl HaKaJIuBaHUs"

16. duznyeckuii npakTukym mno teme "Habmonenne snexkrponmsa” uinu "M3mepenue 3apsna
OJIHOBaJIEHTHOro MoHa" min "MccienoBanue 3aBUCUMOCTH CONTPOTUBIICHUS

ITpunoxxenne?2

KPUTEPMM OLIEHMBAHWA OTBETOB VYYANIUXCA IIPU IMPOBEJEHMU YCTHOI'O
OITPOCA

Onenka "5" craBUTCA B CIEIYIOLIEM Cly4ae: - OTBET YUYEHHUKA IOJHBINA, CaMOCTOSTENIbHBIN,
IIPaBWIbHBIHN, U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B OIPEAEIEHHON JIOTHYECKOM MOCIEA0BATEIBHOCTH,
pacckas3 COIMpPOBOXKAAETCS HOBBIMH IPUMEpAMHM; -- yYaIlMics OOHApy>KMBaeT BEPHOE MOHHUMAaHUE

($u3MYeCcKoil CYIIHOCTH paccMaTpUBAEMbIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, JAeT
TOYHOE ONPEAEICHUE U HCTOJIKOBAHUE OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPHM, NPaBUIBHOE



onpezaeneHue (HU3MYECKUX BEIUYMH, UX EIUHUIl U CHOCOOOB HM3MEPEHHMsS; -- y4YallUiics ymeeT
MIPUMEHHUTH 3HAHUS B HOBOM CUTYyallMH MPHU BBHINOJIHEHUU MPAKTUYECKUX 3aJaHuil, 3HA€T OCHOBHBIE
MOHATHS U YMEET OIEepUpOBaTh UMU IIPU PEIICHUU 3a]1a4, IPABUIIHHO BHITIOJIHSIET YEPTEKU, CXEMbI 1
rpaduKH, COMyTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTH CBSI3b MKy M3y4aeMbIM U paHee U3yUECHHBIM
MaTepuajgoM IO Kypcy (QHU3MKHU, a TaKkKe C MaTepuajoM, YCBOCHHBIM IPU HU3YUYEHUU APYTUX
MIPEeIMETOB. -- BJIaJICET 3HAHUAMH U yMeHUsIMH B 00beMe 85% - 100% oT TpeboBaHui TPOrpaMMBI.

Onenka "4" craBUTCS B CIEAYIOUIEM Cllydyae: -- OTBET YJOBJIETBOPSIET OCHOBHBIM TPeOOBAHUSAM K
OTBETYy Ha OLEHKY "5", HO COACPKUT HETOYHOCTU B M3JIOKCHHH (DAKTOB, OMPEICICHUMN, TTOHSATHH,
OOBSICHEHUHM B3aWMOCBS3€H, BBIBOJAX M pEIICHUH 337a4. HEeTOYHOCTH JIerKO HMCIPaBIAIOTCS MPHU
OTBETE Ha JIONOJHUTEJbHBIE BONPOCHI; -- yYalllUics HE HCMOJIb3yeT COOCTBEHHBINM IJIaH OTBETa,
3aTpyJIHSETCS B MPUBEJCHUHN HOBBIX MPUMEPOB, U MPUMEHEHUM 3HAHUN B HOBOM CUTyalluu, ci1abo
UCIOJIb3YET CBSI3U C paHee M3YYCHHBIM MATEepPHaIOM U C MaTepuaroM, YCBOCHHBIM MPU U3YyUYECHHU
ApYTuX HpPEIMETOB; -- 00BbEM 3HAHUM W yMEHMH ywalmerocs cocTaBisitoT 75-85% ot TpebGoBaHuit
MIPOrPaMMBI.

Onenka "3" craBUTCS B CIEAYIOIIEM Cilydae: -- OOJIbIIasi 4aCTh OTBETA YAOBIETBOPSAET TPEOOBaAHUIM
K OTBETY Ha OLIEHKY "4", HO B 0TBeTe OOHAPYKUBAIOTCS OTAEIbHbIE IPOOEIbI, HE MPEMSTCTBYIOLINE
JTaTbHEWIIEMy YCBOCHHIO IMPOTPAMMHOTO MaTepuana; -- y4Jaluidcs OOHApyKWBaeT MOHMMaHUE
y4e0HOro MaTepuala MpHu HeJOCTATOYHON MOJHOTE YCBOCHHUS MOHATHIA MM HETIOCIIEA0BATEIbHOCTH
U3JIOKEHUSI MaTepualia, yMeeT NMPUMEHSTH IOJyuYeHHbIE 3HAHUS TPU PEUICHUH MPOCTHIX 3a/1ad C
WCIIOJIb30BAHNUEM TOTOBBIX (POpPMYII, HO 3aTpyAHSETCS MPH PEIICHUH KadyeCTBEHHBIX 3aJad U 3ajad,
TpeOyromux npeodpasoBanus GopMyd; -- YUaIIUICs BIaJCeT 3HAHUSIMUA U YMEHHSIMH B 00beMe He
Menee 50 % comepikaHusi, COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHUSIM.

Ouenka "2" cTaBUTCS B CIENYIOLIEM CIy4ae: -- OTBET HENPABWIbHBIM, MOKA3bIBAET HE3HAHUE
OCHOBHBIX TMOHSATHUWA, HETIOHMMAHME H3YYEHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBS3€H, HEyMEHHUE
paboTaTh ¢ y4eOHHUKOM, peliaTh KOJTUYECTBEHHbBIE U KaUeCTBEHHBIE 3a/1a4H; -- YUAIUICS HE OBIaAeN
OCHOBHBIMH 3HAHUSMHU M YMEHHUSIMH B COOTBETCTBHH C TPEOOBAHUSMHU MPOTPAMMBI; -- yUaAIIHICS HE
BJIaJIeeT 3HaHUSAMH B 00beMe TpeOOBaHUM Ha OLeHKy "3".

OLIEHKA OTBETOB VYAIIUXCA TIIPU IIPOBEJEHNUUN CAMOCTOATEJIBHBIX W
KOHTPOJIBHBIX PABOT

Omnenka "5" cTaBUTCS B CIEAYIOIIEM ciyyae: - paboTa BBINOJIHEHA MOJHOCTHIO; - CAeTaH MEPeBOJ]
enuHull Bcex ¢usznueckux BenuuuH B "CH", Bce HeoOXoauMble NaHHBIE 3aHECEHBI B YCIIOBHE,
MPABWJIBHO BBHITIOTHEHB YEPTEXKH, CXEMbI, TpadUKU, PUCYHKH, COMYyTCTBYIOIIUE DPEIICHUIO 3a/ad,
clielaHa IMPOBEpKa MO0 HAMMEHOBAHUSAM, NPABUWIBHO NPOBEIEHBI MATEMAaTUUYECKUE pacyeThl U JIaH
MIOJIHBIM OTBET; - HA KAUECTBEHHBIE U TEOPETUUECKHUE BOIIPOCHI 1aH MOJIHBIN, HCUEPIIBIBAIOIINI OTBET
JINTEPATYPHBIM SA3bIKOM B OINPEIEICHHOW JIOTUYECKOW MOCIIEIOBATEIIbHOCTH, YYAIIUICS MPUBOIUAT
HOBBI€ NMPUMEPHI, YCTAHABIUBAECT CBA3b MEXIY M3Yy4a€MbIM W paHEe MU3YYEHHBIM MaTepHaIoOM IO
Kypcy (U3HMKH, a TaKXe C MaTepHaiOM, YCBOCHHBIM IPU H3YYEHUHU APYTHX MPEAMETOB, YMEET
MIPUMEHUTD 3HAHUS B HOBOW CUTYAIUH; -- YUAIIMICS 0OHAPYKMUBAET BEpHOE TTOHNMaHUE (U3HIECKON
CYIIHOCTH PAacCMAaTPUBAEMbIX SBJICHUA M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUH, JAET TOYHOE
ONpPEACIICHUE W MCTOJIKOBAHHE OCHOBHBIX TOHSATHM, 3aKOHOB, TE€OPUH, a TaKXKe IMPaBHUIbHOE
onpeneneHue GU3NIECKUX BEIMYNH, UX €IMHUIl U CITOCOOOB U3MEPEHHS.

Onenka "4" cTaBUTCA B CIEAYIOLIEM ClIydae: -- padoTa BHIIOJHEHA MOJHOCTHIO HIIM HE MEHEE YeM Ha
75 % oT obObema 3ajaHusl, HO B HEH UMEIOTCA HEJ0YEThl U HECYIECTBEHHbIE OIIMOKH; -- OTBET Ha



KaueCTBEHHbIE U TEOPETHUUECKHE BOMPOCH! YAOBIETBOPSET BbIIICIIEPEUUCICHHBIM TPEOOBAHUSIM, HO
COJICP’KUT HETOYHOCTU B M3JIOKEHUU (DAaKTOB, ONpeAeNeHUH, MOHATHH, OObSICHEHUN B3aMOCBS3E,
BBIBOJIaX U PEILICHUU 33Jay; - y4Yallluics HCIBITHIBACT TPYJHOCTU B MPUMEHEHUH 3HAHUU B HOBOM
CUTyallud, HE B JOCTaTOYHOM Mepe HCHOJb3yeT CBSA3M C paHee H3YUYCHHBIM MaTepuajoM U ¢
MaTepUaIoM, YCBOSHHBIM IIPU U3yUYEHUH JIPYTUX MPEIMETOB.

Onenka "3" craBUTCS B CIEOYIOIIEM CiIydae: -- padoTa BBIIOJTHEHA B OCHOBHOM BepHO (00BeM
BBITIOJTHEHHOW 9acTU COCTaBIIsIeT HE MeHee 1/2 oT olmiero oObeMa), HO JAOMYIICHBI CYIIICCTBEHHbBIE
HETOYHOCTH; -- y4YalIuiicss oOHapy>XMBaeT MOHMMAaHHE Y4eOHOTO MaTepuana MpH HEIOCTATOYHON
MOJIHOTE YCBOEHUS MOHATUN M 3aKOHOMEPHOCTEH; -- YMEET MPUMEHATh MOJYyYECHHbIC 3HAHUS TpPU
pElIeHUH MPOCTHIX 33/a4 C HCIOJB30BAHHEM TOTOBBIX (DOPMYJ, HO 3aTpyIHSAETCS MPHU PELICHUU
KAueCTBEHHBIX 3a/1ay U CJIOKHBIX KOJIMYECTBEHHBIX 3a/ay, TpeOyromux npeodpazoBaHusi Gopmyi.
Onenka "2" craBUTCS B CIEAYIOIIEM clydae: -- paboTa B OCHOBHOM HE€ BBINOJHEHa (00BEM
BBITIOJTHEHHON YacTu MeHee 1/2 oT olmiero o0beMa 3aJaHus); -- ydalluiics MOKa3bIBaeT HE3HAHUE
OCHOBHBIX MOHATUH, HETIOHUMAaHKE N3YYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3€l, HE YMeeT peliaTh
KOJIMYECTBEHHBIC U KaYECTBEHHBIE 3a]a4H.

OLIEHKA OTBETOB YUAILIMXCA TP I[TPOBEJIEH1N JIABOPATOPHBIX
(ITPAKTUYECKUX) PABOT

Onenka "5" cTaBUTCS B CIIEAYIOLIEM CiIydae: -- JabopaTopHasi paboTa BBIIIOJIHEHA B [TOJHOM 00beMe
¢ co0Jr0IeHEeM He00X0AUMOI MOCIIEJ0BAaTEIbHOCTH ITPOBEACHUS ONBITOB U U3MEPEHUH; -~ yYaIlluhCs
CaMOCTOSITEJIbHO M pallMOHAJIbHO CMOHTHPOBAJ HE00X0AMMOe 000py1I0BaHKE, BCE OIBITHI IPOBENT B
YCIOBUAX M pPEXKUMax, 00ECNEeuMBAIOUIMX IOJTy4YE€HHE TMPaBWIBHBIX pE3yJbTaTOB M BHIBOJIOB;
cobmoan TpeboBaHus 0€30MacHOCTU TpyZa; -- B OTYETE NMPABWJIBHO M aKKypaTHO BBIIOJHHII BCE
3aluCH, TaOJUIBI, PUCYHKH, UYEpTEXH, I'padUKd, BBIYUCICHMS;, MPABWIBHO BBITOJHWI aHAIU3
[IOIPELIHOCTEM.

Onenka "4" cTaBUTCS B CIEAYIOLIEM CIIydae: BBINOJIHEHHE Ja0OpPaTOpHON padOThl yAOBIETBOPSET
OCHOBHBIM TpEOOBaHUSM K OTBETY Ha OLEHKY "5", HO yyaluiics JOIMyCTHII HEJJOUEThl WIH HETpyOble
OmMOKH, HE TTOBIIMSABIINE HAa PE3YIIbTATHI BHIMIOJIHEHUS paOOTHI.

Onenka "3" cTaBUTCS B CIIEAYIOLIEM ClIydae: pe3yibTaT BBITOJIHEHHON YacTH J1ab0opaTOpHOI paboTh
TaKOB, YTO MO3BOJISET MOJYYNUTh IIPABWIBHBIN BBIBOJ, HO B XOJ€ IPOBEICHMS OINbITA U U3MEPEHUN
ObUIN JIOMYIIECHBI OINOKH.

Onenka "2" cTaBUTCS B CIEAYIONIEM CIydae: pe3yJIbTaThl BBIMOTHEHHUS Ja0OpaTOpHON pabOTHI HE
IIO3BOJIAKOT CcaciiaTh HpaBHHBHLIfI BbIBOJI, USMECPCHM, BBIYUCIICHHA, Ha6J'IIO)IeHI/I$I IMPONU3BOAUNINCH
HenpaBwibHO. [Ipumeuanus. Bo Bcex ciyuasix OLlEHKAa CHUKAeTCs, €ClIM YYEHHK He coO0Joaai
TpeOOBaHUN TEXHUKM OE30MAaCHOCTH NpU MPOBEIEHUHU JKclepuMeHTa. B Tex ciyuasx, Korja
yanIHfICﬂ ITOKa3aJl OpHFHHaHBHLIﬁ IIoAX0J K BBIITOJIHEHHUIO pa60T1>1, HO B OTYHETC COACPIKATCA
HEOOCTAaTKH, OILI€CHKA 3a BBIIIOJITHECHUE pa6OTBI, M0 YCMOTPCHHUIO YUYUTECIA, MOXKET OBITH ITOBBIIIIEHA IO
CPaBHEHUIO C YKa3aHHBIMU HOPMaMH.

Ilepeyenb oIMOOK

I'pyOble ommOkm: Hesznanue ompeneneHuil OCHOBHBIX TOHATHUM, 3aKOHOB, MpaBUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, (HOpMyIt, OOIIETPUHATHIX CHMBOJOB 0003HAa4YeHHS] (U3UUYECKUX BEIHYUH,



eIMHUL uX u3MepeHus. Heymenue BbiienuTs B OTBETE INIaBHOE. HeymMeHne MpUMEHTh 3HaHUS IS
peleHust 3a1a4 U 00bACHEHHs] (PU3UUECKUX SIBICHUM; HENPABUIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI
3aJjaud WM HEBEpHbIe OOBSACHEHHs XOJla €€ pEeLICHMs; HEe3HaHWEe IPUEMOB pELIeHHs 3ajad,
aHAJIOTMYHBIX paHee pEIIeHHBbIM B KJacce, OMIMOKHU, MOKa3blBAIOLIUE HEMpPaBUIIBHOE IOHUMaHHE
YCIIOBMSI 3a/1a4M WM HENPaBUIbHOE MCTOJKOBaHUE pelieHns. HeymeHune uuTate u CTpOUTh Irpapuku
U TNpUHLUIHAIbHBIE cxeMbl. HeymeHue moaroroBuTh K paboTe YCTAaHOBKY WIIM J1abOpaToOpHOE
000pyI0BaHUE, IIPOBECTH OIIBIT, HEOOXOAUMBIE PACUYETHI, UK UCII0JIb30BATh MOTY4YEHHBIC JAHHBIC [T
BBIBOJIOB. HeOpexHoe oTHOIIeHHE K 1a00paTopHOMY 000PYIOBAaHUIO U U3MEPHUTEIHLHBIM MPUOOpam.
Heymenne onpenenuTh MokazaHue H3MEpHUTEIbHOro mnpubopa. Hapymenue tpeGoBaHuii mpaBui
0€301acHOTO Tpy/a MPH BHIMIOJIHEHUH SKCIIEPUMEHTA.

Herpyobie omuoku: Hetounoctu (opMyIMpoOBOK, ONpenesieHUM, MOHATHHA, 3aKOHOB, TEOPHH,
BBI3BAHHBIE HEMOJHOTONM OXBaTa OCHOBHBIX IPU3HAKOB OINPEAENSEMOro TMOHSITHS, OIIUOKH,
BBI3BaHHbBIE HECOOIIOACHUEM YCIOBHM MPOBEACHUM OMNbITa WU H3MepeHui. OUIMOKN B YCIOBHBIX
0003HAYECHUSIX HA MPUHIUIHUAIBHBIX CXeMaX, HETOYHOCTH YepTexeid, rpadukos, cxem. [Ipomyck niu
HETOYHOE HANKMCaHWe HaMMEHOBaHMI eMHULl PU3NYEeCKUX BeNn4yrH. HepanmoHnanbHbINA BEIOOP X012
pemenusa. Hemouetst HeparuoHanbpHble 3amMcU MPU BBHIYUCICHHSIX, HEPALMOHAIBHBIE MPHUEMBI
BBIYHCIICHUH, TIPeoOpa3oBaHuil U pelieHui 3a1a4. ApugmeTnieckrue OMMOKH B BBIYUCICHUSIX, €CITU
3TH OMIMOKH Ipy00 HE UCKAXKAIOT PEAIbHOCTH MOTYYEHHOT0 pe3ybTaTa. OTAenbHbIe MOTPEIIHOCTH B
dbopMynupoBKe Bompoca Uik orseta. HeOpexxHoe BBINMOIHEHNE 3alHCeid, yepexkei, cxeM, rpaduKoB.
Opdorpaduueckre u MyHKTYalMOHHBIE OIIMOKH.
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