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HOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamMma 10 GpU3HKE 0a30BOro YPOBHS Ha  YpOBHE
cpeaHero o01ero oopa3oBanusi pazpadoTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHHM K
pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpamMMbl, MPEACTABICHHBIX B
dI'OC COO, denepanpHON paboueii MporpaMMbl CpeHETo 00Iero oOpa3oBaHus, a
Takke c yuétoM denepanbHOil pabodeld MporpaMMbl BOCIHMTAHUS M KOHIEHIUH
npenogaBaHus ydyeOHoro npenmera «®Pusnkay B 00pa30BATENbHBIX OpraHU3aIUsAX
Poccuiickoii @enepannu, peam3yoluX OCHOBHbIE 00pa30BaTENbHbIE TPOTrPAMMBI.

CopeprxaHre mporpaMMsl 1o (pU3uKe HampaBieHO Ha (POPMUPOBAHUE ECTECTBEHHO -
HaydyHOM KapTuHbI Mupa obOydarommxcs 10—11 kmaccoB mpu oOydeHWM ux (U3MKe
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-AEITEIbHOCTHOro mnonaxona. I[Iporpamma
no ¢usuke coorBeTcTBYyeT TpedoBanusiM OI'OC COO k miaaHUPyEeMbIM JTUYHOCTHBIM,
OpEeIMETHBIM M METalpeIMETHbIM pe3yibTaTaM OOy4YeHMs, a TaKKe YYUTHIBAET
HEOOXOAMMOCTh pEaIM3aluu MEXIPEIMETHBIX CBsi3ed (U3UKUM C E€CTECTBEHHO-
Hay4HbIMU y4EOHBIMU IpeaMeTamMu. B Hell onpenensroTcsi OCHOBHBIE LIEIH HU3Y4YCHMS
$u3MKKM Ha YpPOBHE CpelHEro oOuero oOpa3oBaHUs, IUIAHUPYEMBIE pE3YJbTaTh
OCBOEHMSI Kypca (PM3UKH: JMYHOCTHBIE, METallpeIMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (pu3uke BKIIOYAET:

IUTAaHUpYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3MKHU Ha 0A30BOM ypPOBHE, B TOM
YyuCJe MPeAMETHBIE PE3YJIbTAThI O rojjaM 00y4eHHUS;

coJiepkaHre yaeOHoro npeamera « Pu3nkay 1o rogam o0 yueHus .

®duszuka Kak Hayka O Haubojee OOLIMX 3aKOHAX MPUPOIbI, BHICTYIAas B KaueCcTBE
y4eOHOro MpeaMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIA BKJIAaJ B CHUCTEMY 3HaHUI
00 okpyxatomeM wmupe. IlkonbHbIE Kypc GU3MKH — CHUCTEMOOOpPA3YIOMIMMA
JUISL €CTECTBEHHO-HAYUHBIX YUE€OHBIX MIPEIMETOB, MOCKOIbKY (PU3HMUECKHE 3aKOHBI JISKAT
B OCHOBE TIPOIIECCOB M SBJICHUM, H3y4yaeMbIX XUMHUEH, Ouosiorueut, Qpuznueckoit
reorpadueii u actpoHomueil. Mcnonb3oBaHue M aKTUBHOE NPUMEHEHUE (PU3NYECKHUX
3HAaHUN OIpenenseT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUM B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHHMS KOCMOCA, TOJYyYEHUS HOBBIX MaTEPHATIOB
C 3a/JlaHHBIMU CBOMCTBaMU W Jpyrux. M3ydeHue (PU3MKUM BHOCUT OCHOBHOM BKJIAJ
B (opMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTHMHBl  MHUpa  OOy4arolluxcs,
B (hopMupOBaHNE YMEHUN MPUMEHATh HAYYHBIA METOJ TTO3HAHUS TIPH BHITIOJTHCHUH UMU
y4eOHBIX UCCIICOBAHUM.

B ocHOBY kypca ¢pu3uku 11 ypOBHS CpeHEro o0uiero o0pa3oBaHus MOJ0KEH Psij
ujel, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COICPXHUT MaTepuan M3 BCEX pa3lejoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUY C HEW MaTepuall Kypca GU3MKH 00bEAUHEH
BOKpPYr (Qu3myeckux Teopuil. Beaymmm B Kypce sBusercs (¢GopMUPOBaHUE
MIPEICTABIIEHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanmzanusi nOpeArnoiaraeT HCIOJIb30BaHUE



TYMaHUTApHOTO MOTEHIIMala (PU3MIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUSL (PUUKU
C pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MPOOIeMaMHu.

Hoes npuxnaonoti manpaenennocmu. Kypc (GU3UKH Tpeanonaraer 3HaAKOMCTBO
C IIUPOKUM KPYTrOM TEXHUUYECKHX U TEXHOJIOTHYECKUX MPUII0KEHUN U3ydEeHHBIX TEOPUH
Y 3aKOHOB.

Hoes sxonoeuzayuu peann3yercs MmocpeCTBOM BBEJICHUS DJIEMEHTOB CO/ICPKaHUs,
MOCBSIIIEHHBIX  HKOJIOTUYECKUM  MMpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbBI
C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OOCYXKIACHUS MPOOJIEeM paroHAIbHOTO
PUPOIOIIONIH30BAHUS U HKOJIOTHYECKOM 0€30MacCHOCTH.

CrepKHEBBIMM DJIEMEHTaMHM Kypca (U3MKH Ha YPOBHE CpPEIHEro O0OIero
oOpa3oBaHusl SBISIIOTCA  (Qu3nyeckue Teopur ((POpMHUpPOBAHUE TPEACTABICHUN
O CTPYKTYpe MOCTpOeHHs (PU3MUECKON Teopuu, poiu (PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX TMPEACTABICHUSAX O MPHPOJEC, TPaHHUIAX MPUMEHUMOCTU
TEOpUHl, JJIsl ONMCAHKS ECTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHCTEMHO-IESITENbHOCTHBIN MOAX0/ B Kypce (PU3MKU peann3yeTcsl Ipekae BCEro
3a CU€T OpraHM3aIK SKCIEPUMEHTAIILHON JesTeNbHOCTU oOyuaromuxcs. [{nst 6a3oBoro
YPOBHS Kypca (U3UKU — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX padOT, KOTOPBIE B TPOrpaMME MO (PU3KUKE 0ObETUHEHBI
B OO CIIHCOK YYEHMUECKUX MPAKTUYECKUX padoT. BrineneHne B yka3aHHOM IEpedHe
7a00paTOPHBIX pabOT, MPOBOAUMBIX [JsI KOHTPOJS © OICHKH, OCYIIECTBIISETCS
y4yacTHUKaMU 00pa30BaTeIbHOIO MpoIecca UCXOAS U3 OCOOCHHOCTEN IUIaHUPOBAHUS U
ocHaleHusi kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs oBiazieHue 00yJarOIIUMUCS
YMEHUSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHMS, WCCICIOBAHMS  3aBUCUMOCTEH
($u3MYECKUX BETMYUH U TOCTAHOBKY OMBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonblioe BHUMaHHE YAENsSETCS PEIICHUI0 pPacu€THBIX M KaueCTBEHHBIX 3ajad.
[Tpu >TOM 1751 pacu€THBIX 3aja4 NPUOPUTETOM SIBIAIOTCA 3a7auyd C SIBHO 3aJaHHON
buznyecKkoil  MOJENBIO, TO3BOJISIIOIIME TNPUMEHATH  W3YUYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTU KaK M3 OJIHOTO pazfiesia Kypca, TaK U MHTETPUPYs 3HAHUS U3 Pa3HbIX
pazzmenoB. {15 KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS 3aJaHUs Ha OOBSICHEHHE
OpoTeKaHUs] (PU3NUECKUX SIBICHUN M MPOLECCOB B OKPYKAIOLIEH JKU3HM, TpeOyIoIIne
BbIOOpa (PU3NYECKON MOJIENN AJIsi CUTYAIlUH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUn ¢ TpeboBanusamu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY
obecrneyeHnto yaeOHoro mpoiiecca 6a30BbIi YPOBEHB Kypca (PU3UKHA HAa YPOBHE CPEIHETO
o01rero 00pa3oBaHUsI M3y4aeTCsl B YCIOBHUSAX MPEIMETHOro kaOuHeTa (U3UKU U B
YCIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa TMPEIMETOB ECTECTBEHHO-HAyYHOr'O IIMKIIA.
B kabunere ¢Qusuku wumeercs  HeobXxoauMoe JabopaTopHoe 00OpymOBaHUE IS
BBIMIOJIHEHUS YKa3aHHBIX B TporpamMMme MO (U3MKE YUYEHUYECKHX MPAKTHUECKUX
paloT 1 JEMOHCTPALMOHHOE 000pYyI0BaHHE.

JlemoHCTparmonHoe obopyaoBaHue (GopMUPYeTCs B COOTBETCTBHH C MPHUHITUTIOM
MUHUMAJIbHOM JIOCTATOUHOCTH U  OOECIEYMBACT IOCTAHOBKY MEPEUYMCICHHBIX
B IporpaMme no (PU3MKE KIIOYEBBIX JIEMOHCTPALMNA [JIsi MCCIENOBAaHUS H3ydaeMbIX
SIBJICHUI U MPOIECCOB, SMIUPUUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHHUM.

JlaGoparopHoe oOopynoBaHuWE s YYCHHUYECKHMX  MPAKTUYECKUX  padboT



(dopmMupyeTcst B BUJE TEMATUYECKUX KOMIUIEKTOB U O00ECIIEUMBAETCS B pacuére OJHOI0
KOMIUIEKTa Ha JABYX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI J1a00opaTOPHOTO
000py10BaHMsI TIOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BAHUN QHAJIOTOBBIX U LIU(POBBIX
npuOOpoOB, a TaKXKe KOMIBIOTEPHBIX M3MEPUTENBHBIX CHUCTEM B BHJIE HU(POBBIX
nJabopatopui.

OCHOBHBIMH LIENSIMU U3y4eHUS GUMKH B 0011IeM 00pa30BaHUU SBIISIIOTCS:

dbopMupoBaHue MHTEpEca U CTPEMJICHHSI OOyJarOMIMXCS K HAYYHOMY HU3yYCHHIO
IPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIeé TO3HAaHUA U (OPMUPOBAHHE
UCCIIEZIOBATEIBCKOTO OTHOLIEHUS K OKPY)KAIOILUM SIBJICHUSM,

(opMUpOBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3y4eHHUs OCHOB
CTPOEHHS MaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

(opMupoBaHUE YMEHUH OOBACHATH SIBICHUS C HCIHOJIb30BAHMEM (PU3NYECKUX
3HAHUM M HAYYHBIX JI0Ka3aTeNIbCTB;

(opMUpOBaHUE TMPEACTABICHUA O poiau (U3UMKA I Pa3BUTHS  JIPYrUX
€CTECTBEHHBIX HAYK, TEXHUKH 1 TEXHOJIOTUH.

JlocTikeHne HTUX LeJed o0ecrneunBaeTcs pEIIeHUEM CIEAYIOIHUX —3ajad
B IIpOIIECCE N3YUYEHUS Kypca (PU3UKU Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

MPUOOPETEHHE CUCTEMBl 3HAHUKM 00 OOHMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKJIIOYAas MEXaHUKY, MOJICKYJSPHYIO (PU3HKY, AJIEKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3UKY U 3JI€MEHTHI aCTPOPU3UKH;

(opMUpOBaHUE YMEHHI NPUMEHATh TEOPETUUYECKUE 3HAHMS ISl OOBSCHEHUS
bu3NUecKuX SBJIEHUH B TMPUPOJAE M JUIsl TPUHATUS NPAKTUUYECKUX PEIIEeHUN
B IOBCETHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB PEIICHMs Pa3aUYHbIX 33Jay C SIBHO 3aJaHHOW (hU3MUecKOu
MOJIEJIbIO, 33/a4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENILHOE CO3Aanne (PU3MUECKON MOJIENH,
aJIeKBaTHOM YCJIOBUSM 33]1a4H;

NOHMMaHue (PU3NYECKUX OCHOB U IMPUHLUIIOB IEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHAE METOAAaMH CaMOCTOSATEJIbHOTO IUIAHWPOBAaHUS W IPOBEICHHUS
(bU3HUECKUX SKCIEPUMEHTOB, aHAIM3a U WHTEpIpeTalud WH(pOpMaluu, onpeaesieHus
JIOCTOBEPHOCTH MOJTYYEHHOTO pPe3yIbTaTa,

CO3[JaHUE YCJIOBUW JUJIA PAa3BUTUS YMEHUW MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JIEATENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIii ypOBEHb) HAa YPOBHE CpPEIHEr0 OOIIEro
obpazoBanus orBoautcsi 136 wacor: B 10 kmacce — 68 wacoB (2 4waca B Hemelnwo),
B 11 knacce — 68 yacoB (2 yaca B HE/IEIIO).



COAEPXAHME OBYYEHUA

10 KJIACC

Pa3znen 1. ®uzuka 1 MeTOABI HAYYHOT 0 IO3HAHUS

®usuka — Hayka o npupone. Haydnpie MeTOABI MMO3HAHUSA OKPYKAIOLIErO MHPA.
Posb skcnieprMenTa u Teopru B IpoIiecce MO3HAHUS MPUPOBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (QU3NYECKUX SABJIEHUH U TMpoleccoB. HaydHble TUIOTE3HI.
®dusnuecknue 3aKOHbBI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBHS.

Ponb u mecto pusnku B GOpMUPOBAHUU COBPEMEHHOM HayYHOW KapTHUHBI MUDA,
B IIPAKTUYECKOMN JEATEIbHOCTH JOJAECH.
Jlemoncmpayuu

AHanorosble U HU(POBBIE U3MEPUTETBHBIE TIPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3jnen 2. Mexanuka
Tema 1. Kunemamuxka

Mexanunueckoe arxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHHS. ChucTeMa
orcuéra. TpaekTopus.

[lepemerienne, CKOPOCTh (CpeaHSST CKOPOCTh, MTHOBCHHASI CKOPOCTH) M YCKOPEHHE
MaTepuaJbHOM TOYKM, HMX TPOCKIMM HAa OCHU CHCTEeMbl KoopauHat. ClioxeHue
MEPEMELEHNN U CII0KEHUE CKOPOCTEM.

PaBHOoMepHOE ¥ pPaBHOYCKOpPEHHOE NpsMOJMHENHHOEe ABMXKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIICHUSI MaTEpUAIbHON
TOYKH OT BPEMEHH.

CBoOogHOe najgieHue. Y ckopeHue cBOOOTHOTO MaICHHUS.

KpuBonuneiiHoe nBuxeHue. /[BM)KEHHME MaTEpUAIIBHOM TOYKU IO OKPYKHOCTH
C MOCTOSIHHOM ITO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHENHAS CKOPOCTh. [lepron
1 yacTtoTa oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckrue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE. CIHAOMETp, ABUKCHUE
CHaps0B, IIEMTHBIC U peMEHHBIC TIEPEIavu.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WUIIOCTpAIlus KUHEMAaTHUYECKUX XapaKTePHUCTHK
JIBH>KCHUSL.

[IpeobpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM IPOCTPAHCTBE.

HaGnronenne paBwKeHHWs Tena, OpPONIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOHOTO MaICHUS.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3ydyeHre HEpaBHOMEPHOTO JABMXKEHUSI C I1IEJIbI0 ONPEIEICHUS] MIHOBEHHO



CKOpPOCTHU.

HccnenoBaHnne  COOTHOWICHMS  MEXAY  IYTSMH,  NPOUACHHBIMU  TEJIOM
3a [TOCJIEI0BATEbHBIE PABHBIEC IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUXKEHUU
C HA4YaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3y4yeHne NBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

W3yuenue ABM>XEHHUSA Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyanmn otHOcuTenbHOCTH ['aymunes. Ilepsbit 3akoH Herorona. MHepuumanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnmn cynepno3unuu cui. Btopoil 3akon HproToHa
JUUISL MaTEpUaIbHOM TOUKHU. TpeTnii 3akoH HbroTOHA 1151 MaTepruaibHbBIX TOYEK.

3aKoH BceMupHOro tarorenusi. Cuna tskectu. [lepBas kocmMuyeckasi CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buael Tpenus (mokos, ckonbkeHus, kadenus). Cwia Ttpenus. Cyxoe
Tperue. Cuiia TpEeHUsI CKOJIbKEHUS U cuia TpeHus nokosi. Koagdunuent tpenus. Cumna
COIPOTHUBIICHHUS IIPU IBUKECHUU TeJla B )KUIKOCTU WIH Tase.

[TocTynaTenbHOE 1 BpalaTeIbHOE ABUKEHUE a0COMIOTHO TBEPIOTO TeENA.

MOMEHT CHJIBI OTHOCUTEIBHO OCU BpalieHus. [lnedo cuibl. Y cimoBus paBHOBECHS
TBEPAOTO TETA.

TexHuueckre ycTpoucTBa U NPAKTUYECKOE NPUMEHEHHUE: TTOAIUITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHnEe UHEPLIMU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMaIIHH.

Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHUSI TTOKOS, KAUCHUS U CKOJIbKEHHUS.

YcnoBust paBHOBECHS TBEPIOTO Tena. BUuasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsoi

N3yuenue ABM>KEHUs OpycKa MO HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHWJI YOPYTOCTH, BO3HHUKAIOIIUX B TPYKUHE U
PE3MHOBOM 00pa3Iie, OT ux AchopMaIum.

HccnenoBanue yciioBUM paBHOBECHS TBEPJIOTO TeNA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonvt coxpanenus ¢ Mexanuke

Hmmynbe MaTtepraibHON TOYKH (Tea), CUCTEMbl MaTepUabHbIX TO4eK. MMimymbe
CWIbl M W3MEHEHUE HMIIYJIbCa TeEJld. 3aKOH COXPaHEHHWs HMIyJbca. PeakTuBHOE
JBU)KCHUE.

PabGora cuiiel. MOIIIHOCTE CHJIBI.

Kunetnueckass »Heprus MarepuaibHOW TOYKU. Teopema 00 HU3MEHEHUHU



KMHETUYECKOU SHEPTHUHU.

[Torenuuanbuas sHeprus. [loTeHnuanbHas sHEpPrUs ynpyro aedopMupoBaHHOM
npykuHbl. [loTeHIMabHas SHEPTHs Tena BOJIU3U MTOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIe U HEMOTEHIIUATILHBIE CHIIBL. CBsI3b pa0OTHl HEMOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON
DHEPTHH.

Ynpyrue u HeyNnpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHHUE. BOAOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKCHHUE PaKeT.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo1 MOTEHIIMAIBHOM SHEPTUH B KUHETUYECKYIO M 00paTHO.
Vuenuuecxuii sxcnepumenm, rabopamopmvle pabomol

N3ydyeHne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI ¢ U3BMEHEHUEM MEXaHWYECKON SHEpPruu Telia
Ha MPUMEPE PaCTHKEHUS PE3UNHOBOTO JKI'yTa.

Pa3nen 3. Mouiekynsipuasi Gu3uKa ¥ TEPMOAUHAMUKA
Tema 1. Ocroebt MoneKyaApHO-KUHEMUYUECKOT meopuu

OCHOBHbBIE TIOJOXKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxeHue. [Auddysus. Xapakrep JBUKEHUS U
B3aMMOJICHCTBHUSI YaCTHUIl BelecTBa. MoJiesu CTpOEHHUSI Ta30B, KUJKOCTEN U TBEPIBIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeei. Macca u pa3Mepbl MOJIEKYI.
KomuuecTBo BemecTBa. [locTosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. Illkama temnepatyp
Llenbcus.

Mogens uaeanbHOoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKOU
TEOPHUH HJICATBHOrO raza. AOCOJIOTHAS TeMIepaTypa Kak Mepa CpelHe KUHETUYECKOM
SHEPrUU TEIUIOBOTO ABMKEeHUs 4vactul raza. lllkana temneparyp KenbBuna. I'a3oBbie
3aKOHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH [lambToHa. HM3omponeccsl
B MJICAJTbHOM Ta3e C MOCTOSTHHBIM KOJTMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0Pa, h300apa.

TexHuueckue ycTporuCTBa U MPAKTUYECKOE MPUMEHEHHE. TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, ¢poTorpaduu MOJEKyI
OPraHUYECKUX COCIMHECHUN.

OmnbITel 10 MU Py3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita IlITepHa.

OMnBITHI, 1OKAa3bIBAIOIIKE CYLIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOECHCTBHS.

Mopens, WILTIOCTpUpYIOLas IPUPOAY JABJICHUS I'a3a Ha CTEHKU COCY/a.

OnbIThI, WJUTFOCTPUPYIOLINE YPABHEHHUE COCTOSIHUSA UAECATBHOTO ra3a, U30IPOLIECCHI.
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Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

OnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATE Ha OCHOBE MU3MEPEHU 00bEMa
KOMHATBI, IaBJICHUSI U TEMIIEpaTypbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]Ty MTapaMeTpaMU COCTOSIHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocrosbt mepmoounamuku

TepmoanHamuyeckass cucreMa. DBHYTpeHHsA DJHeprus TEPMOJIMHAMUYECKON
cUCTeMbl M crocoObl e€ m3MeHeHHs. KommyecTBo TeminoTel U pabora. BHyTpenHss
DHEPIUsl OJHOATOMHOTO MACAJIBHOTO Ta3a. Buiasl Tensonepenadn. TEIIONpPOBOAHOCTD,
KOHBEKLIMS, W3JIydeHHUE. YJIeIbHasg TEIUIOEMKOCTh BellecTBa. KoOIMYECTBO TEIMIIOTHI
IIpU TEIJIONepeaye.

[Tonsitue 00 aguabatHoM npouecce. [lepBrlif 3akoH TepMoauHaMuku. [IpumeHenue
NEPBOr0 3aKOHAa TEPMOJMHAMUKM K wH3omporeccam. ['paduueckas HHTEpHpeTalus
paboTHI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh TIPOIECCOB B TPUPOJIE.

Tennossle MamuHbl. [IpuHIMNBI AelicTBUA TemIoBbIX MamuH. [IpeoOpa3oBanus
HHEPIUH B TEIJIOBBIX MamnHax. Ko3puumeHt noaesHoro AeicTBUs TEIIOBON MallIUHBI.
[Muxn KapHo u ero xo3p@UUMEHT MOJE3HOro AEHCTBUS. DKOJIOTMYECKHE NPOOJIEMbI
TEIUIOOHEPIEeTUKHU.

TexHnueckre yCcTpoMCTBa U MPAKTHUYECKOE NMPUMEHEHHNE:. IBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOJAUIIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPruM Tesla MPU COBEPIICHUU pabOThI: BBUIET MPOOKU
13 OYTBHUIKM MOJI JEWCTBUEM CKATOTO BO3/yXa, HarpeBanue dpupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BHICOACMOHCTPAIINS).

W3MeHeHne BHYTpEHHEN dHEPTruu (TeMIEpaTyphbl) TeNa MPH TeIIonepeaye.

OmbIT 0 aTabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopnenn mapoBoil TypOWHBI, ABHUraTels BHYTPEHHEIO CrOpaHMs, pPEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHue yenbHON TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewecmea. Dazosvle nepexoovl

[TapooOpa3oBanre u KouaeHcauusa. Mcmapenue u kureHue. AOCOMIOTHAS U
OTHOCUTEJIbHAS  BJIAXHOCTH BO3ayXa. HacellieHHbl mnap. YaenpbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT 1aBJICHUS.

Tépnoe tenmo. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIHUS CBONCTB
kpuctayuioB. Kuakume kpucramuibl. CoBpemMeHHble MaTtepuanbl. llnaBnenue wu
KpUCTAJUIM3alMs. Y JenbHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TEmIoBoro danaHca.

TexHn4eckne ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTMU IIOJYyYEHHS COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE
HaHOMAaTepHUajIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu
CBolicTBa HACHIIIEHHBIX APOB.



Kunenue npy NnOHMKEHHOM JJaBJICHUU.
CriocoObl U3MEpeHHsI BIaXKHOCTH.
HaOmronenmne HarpeBaHus 1 TUTaBICHUS KPUCTAITMYECKOTO BELIECTRA.
JleMOHCTpanys KpuCTauIoB.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3mepeHre OTHOCUTENBHOM BIIaXXKHOCTH BO3AYyXa.

Pa3znen 4. DinekTpoaMmHAMHUKA
Tema 1. dnexkmpocmamuxa

OnexTpuzanus Tei. DJIEKTPUYECKUM 3apsia. JlBa BuAa JJIEKTPUYECKHX 3apsiioB.
[IpOBOJHUKH, AUAJIEKTPUKH U TOJYIPOBOJHUKHU. 3aKOH COXPAHEHUS 3JIEKTPHUUECKOIrO
3apsna.

B3anmonerictBue 3apsanoB. 3akoH Kynona. TodedHbId SIEKTPUYECKUN 3apsil.
Dnexkrpuueckoe noJie. Hanpssk€HHOCTD 3JIeKTpUYeCKOro nojs. [IpuHnmn cyneprno3unum
IEKTPUYECKUX IOJIeHN. JINHUN HANIPSHYKEHHOCTHU JIEKTPUYECKOTO ITOJIA.

Pabora cun snexkrpocratmueckoro mnoss. IloreHnuan. Pa3HOCTh MOTEHIMAIOB.
[IpoBOAHMKM M JOMDJIEKTPUKA B DJIEKTPOCTATHYECKOM Tioyie. JlMdiekTpuueckas
ITPOHUIIAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOIO KOHAECHCATOPA.
DHeprus 3apspKEeHHOI0 KOHJEHCATOopa.

TexHudeckue yCTPOWCTBA UM IPAKTUYECKOE IPUMEHEHME.  DJIEKTPOCKOII,
AIIEKTPOMETpP,  DJEKTPOCTAaTHYECKas  3allMTa,  3a3eMJICHHE  BJIEKTPOIPUOOpOB,
KOHJICHCATOP, KONUPOBAJIbHBIM aIllapar, CTPYWHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpolCTBO M IPUHLMIT IEUCTBUS DIEKTPOMETPA.

B3anmopeiicTBue Ha3IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE TT0JIE 3apSKEHHBIX TEll.

[IpOBOAHUKH B DNEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMdIIEKTpUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOLIAJH IUIACTHH,
PAcCCTOSIHUSA MEXAY HUMH U TUDJIEKTPUIECKON ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxkcnepumenm, 1abopamopmvie pabomul

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunsix cpeoax

DNEeKTpUYECKUI TOK. Y CIIOBHS CYIIECTBOBAHUS JEKTPUUECKOro TOKa. McTouHMKN
Toka. Cuia Toka. IIoCTOSIHHBIN TOK.

Hanpsioxenne. 3akon Oma i1 ydacTka LETH.

DNEKTPUYECKOE  CONPOTHBIEHHE.  YIEIbHOE  CONPOTHMBIICHHE  BELIECTBA.
[TocnenoBarenbHOE, apaAIIIEIBHOE, CMELIAHHOE COCIMHEHHUE ITPOBOJHUKOB.

Pabota sanextpuueckoro Toka. 3akoH Jlxoynsi—JleHna. MoIHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTPOJBHKYIAsl CHJIA U BHYTPEHHEE CONPOTUBIIEHUE HUCTOYHHKA TOKA. 3aKOH
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Owma 1 IoJTHOM (3aMKHYTOH ) 2i1eKTpruecKkoi 1ienu. KopoTkoe 3aMbIkaHue.

DNEeKTPOHHAs] MPOBOJMMOCTH TBEPABIX METAJIOB. 3aBUCHUMOCTH COIPOTHBIICHUS
METAJUIOB OT TeMneparypol. CBEPXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynmpoBoguuku. CoOCTBEHHAsI M IPUMECHAs] TPOBOJUMOCTH MOJIYTPOBOHUKOB.
CaotictBa p—n-niepexona. [loaynpoBoIHUKOBBIE PUOOPHI.

DNEeKTPUYECKUI TOK B paCTBOPAX U pacIiaBax 3JIEKTPOJUTOB. DIEKTPOIUTHUECKAS
JTYCCOLUAUsL. DIEKTPOIIH3.

DJNeKTpUUeCcKuid TOK B ra3zax. CaMoCTOATENbHBIA U HECAMOCTOATENIbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHuueckrne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE. aMIIEpMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKA, 3JEKTPOHAIPEBATENIbHBIE IPUOOPHI, SJIEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBICHMS, BaKyyMHBIM JAHOM, TEPMHUCTOPHI H
(doTope3ncTOpsbl, MOITYIPOBOAHUKOBBIN 11O/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKAa U HAPSKEHUS.

3aBUCHUMOCTb CONIPOTUBIICHUS LIWIMHAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, ILTOIIAIHA
IIONEPEYHOr0 CEYEHUS U MaTepHalIa.

CMmenianHoE COeTMHEHUE TTPOBOTHUKOB.

[Ipsmoe  w3MepeHue  INEKTPOABMKYIIEHM  cuibl. KopoTkoe — 3aMbIkaHue
raJbBaHUYECKOI'0 JJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIIEHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPBL.

[IpoBOIUMOCTH BJIEKTPOJIUTOB.

HckpoBont pa3psig ¥ MPOBOAMMOCTB BO31yXa.

OAHOCTOPOHHSSA MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3y4yeHne cMEmaHHOro COeAMHEHNs PE3UCTOPOB.

N3mepenne HNEeKTPOABUKYILIEW CHIIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBJICHUSI.

HaGmronenue snextposusa.

MesxnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢ yuéTom
COZiepKaTeNIbHBIX MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMAaTHUKH, OMOJOTHH, XUMHH,
reorpadyy U TEXHOJIOTHH.

Meorxcnpeomemnvie nouamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAy4HOIO
MO3HAHUS: SIBJICHHE, HAYyYHBIM (akT, rumnoresa, pusnyeckas BEJIMYMUHA, 3aKOH, TEOpUS,
HaO0JI0/ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa:. pelleHHE CUCTEMbl ypaBHEHHWH, JIMHEWHas (QyHKIuUs, napabdora,
runep6oia, X rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIIMHU Ha OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoeus: mexanumyeckoe MABM)KEHHE B JKMBOM mpuponae, auddysusi, ocmoc,
TETNIOOOMEH JKHMBBIX OpraHM3MOB (BHIBI TEIUIONEpEIaud, TEIJIOBOC paBHOBECHE),
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ANEKTPUYECKUE SIBJICHUS B )KMBON MIPUPOJIE.

Xumus: THACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEW W Ta30B,
ANEKTPUYECKHUE CBOMCTBA METAJLIOB, JIEKTPOJIIUTUYECKAS TUCCOLUAIINS, TaIbBAHUKA.

I'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBUKEHUN C UCIOJIb30BAaHHEM MEXaHU3MOB, YUYET
TPEHU B TEXHHUKE, NOAIIMIHUKHN, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO CTOpPaHWs, MapoBas
TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH MOJYyYEHUSI COBPEMEHHBIX
MaTepuasIoB, B TOM YHUCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKas
3all[UTa,  3a3€MJICHHE  DJIEKTPONpuOOpOB,  KCEPOKC,  CTPYHHBIM  MpUHTED,
AIIEKTPOHATPEBATENIbHBIE MPUOOPHI, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KUIIACC
Pasznen 4. djaekTpoguHaAMHUKA
Tema 3. Maznummnoe none. InNeKmMpoOMaAZHUMHAA UHOYKUUS

IlocTosiHHBIE MarHWTHl. B3auMOAECHCTBUE IOCTOSIHHBIX MarHMTOB. MarHurHoe
nosnie. Bexkrop MarHuTHOM HMHAYKUMH. [IpyHOMN CyIEpIIO3WIIMM MarHUTHBIX ITOJIEH.
JInann marauTHOM MHAYKUMK. KapTrHa TMHAM MarHUTHOM MHIYKIIMH TOJIS ITOCTOSTHHBIX
MAarHHTOB.

MarnuTtHoOe 1noJie MPOBOAHMKA C TOKOM. KapThHa JMHUN MWHAYKIMH MAarHUTHOTO
IIOJISI UTMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMMPOBOIHUKA, KATYILIKA
¢ TokoM. OnbIT Dpcrena. BzanmoaelicTBre MPOBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJIb U HAPABJICHHUE.

Cuna Jlopenua, e€ Moay/nb W HampabicHUE. J[BHKEHUE 3apsSKEHHOW YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM noJie. Pabota cuisl JlopeHiia.

SIBneHnEe BNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MArHUTHOW WHIYKIWU.
DJIEKTPOABIKYILAS CUJIAa UHAYKIUN. 3aKOH JIEKTpOMarHuTHOM nuHaykiuu dapanes.

BuxpeBoe anexkrpuueckoe mose.  ONEKTPOABWKYIIAs  CWJIA  HWHAYKIUHU
B ITPOBOJIHUKE, IBHIKYILIEMCS ITOCTYIATEIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTE.  SIBJ€HHME  CaMOMHAYKUMH.  OJEKTPOABWKYIas  CHJIA
CaMOMHIYKLIUU.

DHEPrusi MAarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE. MOCTOSHHbIE MarHWTHhl,
AJIEKTPOMArHuThl,  3JEKTPOABUraTeNlb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YAaCTHIL,
WHJIYKIIUOHHAS TIE€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITYy4Ka MArHUTHBIM MOJIEM.

JIMHUY MHAYKIMY MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.
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JevictBue cunbl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3MEKTPOMATHUTHON UHIAYKIIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTh DJICKTPOJBIKYIIEH CHUIIbI HMHAYKIUA OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHMEe cCaMOMHIYKIIUU.
Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3yueHnrne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanue 1eMCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JEKTPOMArHiTHOM UHTYKIIMH.

Pa3znen 5. KoneOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojieoanus

Konebarenwhas cucrema. CBOOOAHBIE MEXaHUYECKUE KoJieOaHus. ["apMoHnueckue
koneOanud. I[lepuon, yactora, ammmtyna u (aza xonedanuit. [IpyXKMHHBIN MasTHUK.
MartemaTuyeckuii MasTHHK. YpaBHEHUE TapMOHHYECKUX KoneOanuit. IlpeBparienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebarenbHblit KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC KOJIEOaHUs B UICATbHOM
K0JIe0aTeTbHOM KOHTYpEe. AHAJIOTUS MEXIY MEXaHWYECKUMH U DJIEKTPOMarHUTHBIMU
koneObanusasmu. Popmyna TomcoHa. 3aKOH COXpaHEHUS OJHEPIUM B HACATHBHOM
K0JIe0aTeTbHOM KOHTYPE.

[IpencraBnenue o 3aTyxawIUX KojeOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKUE
koseOanus. Pesonanc. BeiHyX/I€HHbBIE JIEKTPOMArHUTHbIC KOJICOaHUsI.

Ilepemennslii Tok. CHHYCOUIAJIBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEHCTBYIOIIEEC 3HAUECHNE CUJTIbI TOKA U HAMIPSKECHHUS.

Tpaunchopmarop. IIpousBoacTBo, mnepemadya W MOTPEOJICHHE DIICKTPUUECKON
DHEPruU. OKOJOTUYECKHE PHUCKH TIPU MPOU3BOACTBE BJIEKTpodHEepruu. KynpTypa
MCTIOJIb30BAHUS SJIEKTPOIHEPT UM B MOBCETHEBHOM KU3HU.

TexHuueckrue yCTpOWCTBA U MPAKTUUYECKOE IMTPUMEHEHHE. DIICKTPUUECKUN 3BOHOK,
rE€HEepaToOp NEPEMEHHOTO TOKA, TUHUM IJIEKTPOIEepeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoOJIeOATEIbHOW CHCTEMbl  (MPYKMHHBIH — WIIH
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxamomux KoJieOaHui.

HccnenoBanre CBOMCTB BEIHYXACHHBIX KOJCOAHU.

Habmronenne pesonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

OcruiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAINpPsDKEHHS OT BpPEMEHH)
JUISL DJIEKTPOMArHUTHBIX KOJIEOaH U,

Pezonanc mnpu  mocnegoBaTeNbHOM — COEAMHEHUMM  PE3UCTOPA,  KATYIIKU
WHJYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3IEKTPOIIepeaayn.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJbIX KOJeOaHUil rpy3a Ha HUTH OT JJIUHBI

HUTHU Y MACCBI Ipy3a.

13



HccnenoBanue mepeMEHHOro0 TOKa B ILIENM W3 MOCJEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYILIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE GOTHbL

MexaHnudeckue BOJHBI, yclIOBHS — pacnpoctpaHeHus. llepuon. CkopocThb
pacrpocTpaHeHus U IIMHa BOJIHbL. [lonepeunslie u poaonbHbie BoHbL. MHTEpdhepeHus
U TU(pakiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHuTHBIE BOJIHBI. YCIOBHSI M3IY4E€HHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BekTopoB E, B, V B snexkrpomarnutHOi BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HHUE, IMpesomiieHne, nHreppepenuus. CKopocThb
AIIEKTPOMArHUTHBIX BOJIH.

[llkama >0€KTPOMArHUTHBIX BOJIH. llpuMmeHeHue nonspuzanus, Audpaxuus,
AIEKTPOMArHUTHBIX  BOJH

B TEXHUKE U OBITY.

[TpuHIUIIBI PaaUOCBSI3U U TENEBUICHUA. Pagronokanusa. IeKTpOMaraHuTHOE

3arpsi3HEHUE OKPYKAIOIIEeH CPEIbI.

TexHudeckue ycTpoWCTBa U MPAKTUYECKOEC MPUMEHEHUE. MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JMArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenaedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHUE TIOTIEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebmtomeecs Teno Kak ICTOYHUK 3BYKA.

HaGmronenre oTpakeHus U MPETOMIICHUST MEXaHUYECKUX BOJTH.

Habmronenue narepdepeHuuu u qudpakiuuy MEXaHUYE€CKUX BOJH.

3BYKOBOM PE30HAHC.

HabGmronenue cBs3u IpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILUIUTYJIOM U 4aCTOTOM
KOJIeOaHUH.

NccnenoBaHrue CBONCTB 3JEKTPOMArHUTHBIX BOJH: OTPAXXEHUE, MPEIOMIICHHUE,
noJispu3anus, Tudpakivs, “HTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHEHOE PaCIPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueyHbIli HCTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue uU300pakeHU
B IUTOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI NPEIOMIICHUSI CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpeaenpHblii  yros IOJHOIO
BHYTPEHHETO OTPAXKECHHS.

Hucnepcust ceera. CioxHbIl cocTaB 6enoro ceera. L{ser.

Cobupatomue u pacceuBaronue JuH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE U
onTUYecKass cuwia TOHKOW JuH3bl. [locTpoeHune wu300pakeHHMH B cOOMparOmMX U
paccenBaroIuX JIMH3aX. POpMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOU ONTUKH.

BonnoBas onrtuka. Mutepdepenuus cBera. KorepeHTHble MCTOYHUKHU. Y CIOBHS
HAOIOJIEHUS] MaKCUMYMOB MU MHMHHMMYMOB B HHTEP(EPEHIIMOHHOM KapTUHE OT JBYX
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cuH(pa3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuus ceta. JudpaknwonHas pemérka. YciaoBUe HAOMIOACHUS TJIABHBIX
MaKCMMYMOB IpH MaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonapuzarus ceera.

TexHuueckne ycTpoicTBa M MPaKTUIECKOE MPUMEHEHHE: 0UKH, JTyma, oToanmapar,
MPOSKIIMOHHBIN anmapaTt, MUKPOCKOTI, TEJICCKOI, BOJIOKOHHAS ONMTHKA, AUGPaKITHOHHASL
pemérka, moasipouI.

Jlemoncmpayuu

[IpsimonuHElHOE  paclpoCTpaHEHHE, OTPaXEHHE U TPEJIOMIICHHE  CBETa.
OnTuueckue mpuOOPHI.

[TomHoE BHYTpEeHHEE OTpaxeHue. MoJiesib CBETOBO/IA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Monenu MUKpOCKOMa, TeJIECKOIa.

Hab6mronenue uateppepeHuu cBeTa.

Habmonenne nudpakiuu creta.

Hab6mronenue nucnepcun cBeTa.

[Tony4yeHue crekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonydenue criekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.
HaGmronenue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabonul
H3mepeHue nokaszaTens IpeJoMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300paKEHUM B JIMH3AX.
Hab6mronenue nucnepcun cBeTa.

Pa3nen 6. OcHOBBI cHieNMAIbHOI TEOPUH OTHOCUTEIBLHOCTH

['paHuipl TPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IloCcTynaTel crenuanbHOM
TEOPUM OTHOCHUTEJIIbHOCTU: WHBAPUAHTHOCTH MOJYJIA CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEJILHOCTH DUHINTEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM U COKpAILECHHE
JUTVHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKONW YaCTHLIBI.

CBs13p Macchl ¢ S3HEPrUEN U UMITYJILCOM PEISITUBUCTCKON YaCTHULIBI. DHEPTUsl TOKOS.

Paznen /. KBanToBas ¢puzuka
Tema 1. Inemenmul KGAHMOBOU ONMUKU

®otonsl. Gopmyna [lnanka cBs3u sHEpruM (HOTOHA C €r0 YACTOTOW. DHEPTrHsS U
UMITYJIbC (POTOHA.

OtkpeiTrie u wucciuenoBanue (oroddpdekra. Ombiter A.I'. CroneroBa. 3aKOHBI
dotorddexra. VYpaBuenue ODunmTeitHa i dotoddpdekra. «KpacHas rpaHuUIa»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1.H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

Texnuueckue yCTpOWCTBA ¥ NPAKTUYECKOE TMPUMEHEHHE. (DOTOIIEMEHT,
dboTonaTUMK, coHEUHAas OaTapesi, CBETOIUO.

Llemoncmpayuu
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®oto3dheKT Ha YCTaHOBKE C IIMHKOBOH TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHEro Gotospdekra.
Cetoguo.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopma mo paccessHUIO —0-4aCTHII.
[Inanerapuas monens atoMa. [loctynarsl bopa. M3nyuenue u nornomienre GOTOHOB Mpu
Iepexo/ie aToMa C OAHOrO YPOBHSI SHEPrUu Ha Apyroi. Buael cnektpoB. CekTp ypoBHEN
SHEPTUM aToMa BOAOPO/a.

BosnnoBeie cBoricTBa wactuu. Bomnbel ae bpoia. KopryckynsipHO-BOJIHOBOM
JTyalli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYEHUE.

TexHuueckrue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE. CIEKTPaJbHbIA aHAIU3
(ciexTpockort), 1a3ep, KBAHTOBBI KOMITHIOTEP.
Jlemoncmpayuu

Mopnens onbiTa Pesepdopra.

Ornpenenenre IIMHBI BOJHBI JIa3epa.

HaGnronenve TuHeRYaThIX CIEKTPOB U3ITYYCHHUS.

Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

Habmronenue nuHedyaToro CreKkTpa.

Tema 3. Amomnoe aopo

OKCHNEpUMEHTBI, JIOKA3bIBAIOIINE CJIOXKHOCTh CTpoeHus sapa. OTKpbITHE
pamnoaktuBHocTH. OnbiThl Pesepdopma mo ompeneneHuro coctaBa pagroOaKTHBHOTO
u3nydeHus. CBoicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue painoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHie TpoTOHa | HeWTpoHa. Hyknonnas wmoxens sjapa ['eitzenOepra—
HBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsbl.

Anbda-pacnan. DIEKTpOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-uzinydeHue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprusi CBsA3M HYKJIOHOB B szipe. AnepHbie cuibl. JledexT Macchl sapa.

S nepHble peakuuu. /lenenue u CUHTE3 SAED.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. [IpoOaeMbl U MepCHeKTUBHI SIIEPHOM
SHEPIreTUKU. DKOJOTUUECKUE aCIIEKThI AJIEPHON IHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

Metobpl HAOMIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHaaMeHTanbHbIC B3aUMOJACUCTBHSA. ENMHCTBO (DU3NUECKON KapTUHBI MHpA.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHWE. JO3UMETpP, Kamepa
Buibcona, siiepHbIil peaktop, atToMHas 6omoa.
Llemoncmpayuu

Cu€TurK MOHU3ZUPYIOIIUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopsvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (OTOTpA(HSIM).

Pa3nes 8. DjieMeHTBI aCTPOHOMUHU U ACTPOPU3NKH
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Otanbl pa3BUTHS acTpoHOMUU. lIpukinamHOe M MHUPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHUH.

Bup 38€3qH0r0 HeOa. Co3Be3aus, ipKue 3BE3/1bl, INIAHETHI, UX BUJIUMOE JIBH>KCHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk sHeprun ConHIa U 3BE31. 3BE3IBI, UX
OCHOBHBIE€ XaPAaKTEPUCTUKH. J[MarpaMma «CHEKTPaJbHBIN KIaCC — CBETUMOCTBY. 3BE3/bI
[JIAaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCThY» ISl 3BE3]] TJIaBHOU
nocyieoBarebHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoOBpeMEHHBbIE MpEACTaBICHUS
O MPOUCXOXKJICHUH U 3BoMoIUK COJHIIA U 3BE3/. DTambl )KU3HU 3BE3].

Muneunslii [1yTs — Hatia ["anaktuka. [lonoxenue u nprxenne Connia B ['anakTuke.
Tunsl ranakTuk. Pagroranaktuku U kBa3zapsl. YEpHBIE IBIPHI B IpAX rajJaKTHUK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa06ma. Pasz0Oeranme rajlakTHK.
Teopus bonbiioro B3peiBa. PenukToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie npoOaeMbl aCTPOHOMUH.

Vuenuuecxue nabmooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M € KCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JIJIS1 OTIpe/IeTICHUS TIOJIOKEHUSI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c0O3Be311s CEeBEPHOIO MOJIYIIAPHUS U IPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, miianet, Mneunoro [lyTu.

O0o01maomiee NOBTOPEHUE

Ponb ¢u3uku m acTpOHOMHHU B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM, COITMATBHON U
TUYECKON cdepax AedaTeIbHOCTH 4YesIOBEKa, poJib U MecTO (UM3UKHM U acCTPOHOMHHU
B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, poJib (GU3HUECKOW TEOpuu B (POPMUPOBAHHU U
NPEICTaBICHUNA O (PU3NYECKOM KApTUHE MUpa, MECTO (PU3NYECKON KapTHUHBI MHpa
B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUIN O TPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢ yuéTom
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBI3EH ¢ KypcaMU MaTe€MaTUKHU, OMOJIOTUM, XUMHUH,
reorpaduy U TEXHOJIOTHHU.

Meorxcnpeomemnvie nouamus, CBSI3aHHbIE C M3YYEHUEM METOJOB HAaY4YHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a, (pU3MYECKas BEIWYHMHA, 3aKOH, TECOpHS,
HaAOJI0/ICHHE, DKCTICPUMEHT, MOJCIIMPOBAHUE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUW, TPUTOHOMETPHYECKHE (PYHKITUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOKIECTBO,
BEKTOpPbl M MX MPOEKIMM HA OCHU KOOPAUHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHbBIC
AJIEMEHTAPHBIX (DYHKIIUH, MPU3HAKU MOJ00US TPEYrOJIbHUKOB, ONPECICHUE TIIOMAIH
I0CKuX (puryp u oobéMa Ter.

buonoeus: snekrpuyeckue siBICHUS B )KUBOU MPUPOAE, KoieOaTeNbHbIE IBHKECHHUS
B JKMBOM IIPUPOAE, ONTUUYECKUE SIBJIICHHS B KUBOM IPUPOAE, ACUCTBHUE paadaluU
Ha YKMBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepagus: marHuTHBIE MONIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX pyd, (porochEMka
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3eMHOU TTOBEPXHOCTH, MPECKAa3aHUE 3eMIICTPSICCHHH.

Texunonoeua:  TUHUM  BJEKTpoNepenay, TeHepaTop  IEepPEeMEHHOro  TOKa,
AJIEKTPOABUTATEIb, MHAYKIIMOHHAS TI€Yb, pajap, paauonpruéMHUK, TEJICBU30D, aHTCHHA,
tenepon, CBU-meub, TPOCKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJHEYHAs
Oatapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenue yuebHoro mnpeamera «®Dusukay Ha YpPOBHE CpPEIHEr0 OOIIEro
obpasoBanus (0a30BBI YpPOBCHB) JOJDKHO OOECHCUUTH JOCTHIKCHHE CICIYIOIIMX
JMYHOCTHBIX, METAINIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pEe3yJbTAaThl OCBOSHUs y4eOHOTo IpeaMera «®Du3uKay TOJDKHBI
OTpakaTb TOTOBHOCTb M  CIOCOOHOCTH  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEH TMO3WIUEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIMX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUCKOTO OOINECTBa, pacHIMpPEeHHUe JKW3HEHHOIO OIbITa M  OIbITA
JeSITEILbHOCTA B MPOILIECCE pealu3alldd OCHOBHBIX HAIPaBJICHUM BOCIMUTATEIbHOU
JIeSITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAAHCKOM MMO3ULMHM OOYYAIOIIErocs KakK aKTUBHOIO H
OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIECTBa,;

IIPUHATHE TpaAULIMOHHBIX o0111eueI0BEYECKIX I'YMaHUCTHYECKUX "
JEMOKPATUYECKUX EHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JCATEIIBHOCTH B HMHTEpPECax IPaKIAHCKOIO
oOlIEeCTBa, Y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEeIbHON OpraHU3alluy;

YMEHHUE B3aHMOJIECTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHU C MX
(GYHKIUSAMU ¥ Ha3HaYCHHUEM;

TOTOBHOCTH K TYMAHUTApPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS
c(hOpMUPOBAHHOCTH POCCUICKOMN Tpa’KIaHCKON MACHTUYHOCTH, TAaTPUOTU3MA;
LICHHOCTHOE OTHOILIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHMIKECHUSIM
POCCHUHCKHUX YUEHBIX B 00JaCTH (U3UKHU U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MTOBEICHUS;
CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YHCIE B
NEATEIIbHOCTU YYEHOTO;
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OCO3HaHHUEC JIMYHOI'O BKJIaZaa B IIOCTPOCHHUC YCTOI>’I‘{I/IBOFO 6y,ZIy1116FO;

4) 3CTeTHYECKOr0 BOCITHTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gu3nIecKoi HayKe;
5) TpyA0BOro BOCIIATAHUS

MHTEPEC K PasIUYHBIM cdepamM MpodeCCHOHATBHON NEATeTbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (DM3UKOW M TEXHHKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIei
poeCCUM B PeaTM30BbIBATH COOCTBEHHBIC JKU3HECHHBIC TIJIAHHI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO i caMO00Pa30BaHMIO B 00J1aCTH (PU3UKH
Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOTHYECKOr0 BOCTIMTAHNSA:

c(OPMUPOBAHHOCTH FKOJIOTUUECKOM KYJIbTYpPbI, 0CO3HAHUE ITI00AILHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAaHUPOBAHUE U OCYLIECTBJICHHUE JEHCTBHI B OKpYXKAIOUIEH cpene Ha OCHOBE
3HaHUS LeJed YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

Pacmmpenune ombiTa ACSITENTFHOCTH KOJOTHYECKONW HAIMPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 1o (pusmke;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKH,

OCO3HAHME IIEHHOCTH HAY4YHOW AESITEIIBHOCTH, TOTOBHOCTH B TPOIIECCE M3y4YCHHUS
GU3WKKA ~ OCYIIECTBIIATh  TNMPOCGKTHYID WM HWCCIIENOBATEIbCKYIO  JEATEIHbHOCTD
WHIWBUYyaJbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YYeOHBbIE eiiCTBUA
ba3oBble JJoruuecKkue 1eMCTBUA:

CaMOCTOSITEILHO (DOPMYIHPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAEIISATh LEHU IEATETbHOCTH, 3a1aBaTh TAPAMETPHI U KPUTEPUU UX TOCTUKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B paccMaTpUBaeMbIX (DU3UUYECKHUX
SIBJICHUSAX,

pa3pabarbiBaTh IJIaH pEHIEHUS NPOOJeMbl C Y4ETOM aHauu3a HWMEIOIIMXCS
MaTepHUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHHBATH COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKU MOCJIEACTBUN ACATCIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCJIOBHUSX PEAIbHOI'O, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE MPU PEIICHUN KU3HEHHBIX TIPOOJICM.

Bba3zoBble ucciaenoBarebLCKHe 1eCTBUA
BJIQJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU TMOHSATUAMU W METOJaMU
bu3nYecKor HayKH,
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BJIaJI€Th HAaBbIKAMU Y4e€OHO-MCCIIEIOBAaTENbCKOM M IPOEKTHON JeATEIbHOCTH
B o0nactu (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOHCKY
METOJIOB pellIeHUs 3a7ad (PU3MUECKOT0 COAECPHKaHUs, IPUMEHEHUIO PA3IMYHBIX METO/IOB
MO3HAHUS;

BIQJETh BUJAMHU JEATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIpETaluy, IpeoOpa3oBaHUI0 U IMPUMEHEHUIO B Pa3IMUYHbIX YUEOHBIX CUTYalLUsX,
B TOM YHCJIE IIPY CO3/1aHUU Y4€OHBIX IPOEKTOB B 001aCTU (DU3HKH;

BBISIBIISATh IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a/a4y, BbIJIBUraTh
TUIIOTE3Yy €€ pelIeHMs], HaXOAUTh ApryMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEUICHMS 3a/ayd Pe3yJIbTaTbl, KPUTUYECKH
OLIEHMBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M  (OPMYIMpPOBATh COOCTBEHHbIE 3a7aud B  00pa3oBaTEIbHOM
JESTEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (PUBHKH;

JIaBaTh OLICHKY HOBBIM CUTYALIMsIM, OLIEHUBATh IPUOOPETEHHBIN OMBbIT;

YMETb NEPEeHOCUTh 3HAaHUA 1O (HU3MKE B  MPAKTUYECKYI0  O0JIACTb
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JIaCTeM;

BBIJIBUT'aTh HOBBIE UJIEH, NTPEJIaraTb OPUTMHAIIBHBIE TIOXO/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOIUE AJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undgopmanmei:

BJIQICTh HABBIKAMHM  TONYYCHUS HWHPOpMANHK  (DU3UISCKOTO  COACPIKAHUS
U3 HWCTOYHHMKOB pA3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBISATh TOWCK, aHaJu3,
CHCTEMAaTH3allMI0 M WHTEPIPEeTalui0 WHOOPMAIMKU pa3IUYHBIX BUIOB U (QOpM
MPENICTABIICHNUS;

OILICHUBATh JIOCTOBEPHOCTH MH(DOpMAITNH;

WCITOJIB30BaTh CPEACTBA MWH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHUN
B PCIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpTraHHM3AIlMOHHBIX  3ajad
C coOmrojieHneM TpeOOBaHWNM OSPrOHOMHMKH, TEXHHUKH OC30MaCHOCTH, THTHEHBI,
pecypcocOepexeHusi, TPABOBBIX MW OTHYCCKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPKAHUS B Pa3IMIHBIX (opMarax ¢ yIEToM
Ha3HaueHus WHPOpPMAIMU W IICJICBOM ayaWTOPHH, BBIOMpas ONTHMAIbHYIO (GopMy
MPEJICTABIICHUS U BU3yaIH3allUH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHBIE 1eliCTBUA: OCYILECTBIAThH
oO1ieHre Ha ypokax (PM3UKH U BO BHE-YPOUHOU J€ATEIbHOCTH; PACIIO3HABATh
IPEINOCHUIKN KOHPJIMKTHBIX CUTYallui U CMSTYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX

CPEICTB;

MOHMMATD U UCIIOIb30BATh MPEUMYIIIECTBA KOMAHIHOM 1 MHAUBHIYyaJIbHOM padoThI,
BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX ACHCTBUI C y4ETOM OOIIMX MHTEPECOB,

Y BO3MO>KHOCTEH Ka)KJI0TO WIECHA KOJUIEKTHUBA,

IPUHUMATh LIEJIM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
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JIEUCTBUA IO €€ NOCTUXKEHUIO: COCTABJIATH IUIAH AEUCTBUM, PACIIP EEIIATh POJIU C YYETOM
MHEHHI Y9aCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAue€CTBO CBOErO BKJIaJa W KaXKJOTO YYAaCTHHKA KOMaHJIbl B OOIIUIA
pe3yJIbTaT MO pa3padOTaHHBIM KPUTECPHUSIM;

npejjiaraTb  HOBbI€ MPOEKTHI, OIEHWBaTh MJE€U C T[O3UWLIMM HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILECTBIAATh MTO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IMYHBIX CUTyalHUsIX,
MPOSIBIIATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITNATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENIBHYIO AESATENBHOCTh B 001aCTH (PU3UKU
U aCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTb MU (HOPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAa4YECTBEHHBIX 3aj]ady,
IUIAaH BBINOJHEHUSI MPAKTUYECKOW paboThl ¢ Yy4YETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYALIHSIM,

paciupsTh paMK{ y4eOHOTro IpeMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHU;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATH €r0, OpaTh Ha ¢€0s1 OTBETCTBEHHOCTD
3a PEILECHNUE;

OLIEHUBATh NPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYAUIIMH B 00JacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPO0JIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBHI B JESTEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJa/IETh HaBBbIKAMM I103HABATEIbHOW pEePIIEKCUM KAaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIbHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWUN;

UCIIONIb30BaTh MPUEMBI pedIEKCUU sl OIEHKH CHUTYyallid, BbIOOpa BEPHOIO
pelieHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI M apT'YMEHTHI IPYTUX MPU aHAJIU3€ PE3YIbTaTOB IS TEIBHOCTH,

MPUHUMATH ce0sl, MIOHUMAst CBOM HEJAOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIITUOKH.

B mporecce oCTHKEHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOrPAMMBI
no (¢u3uke IS YpOBHS cpeAHero oOmiero oOpa3oBaHusi Yy  OOydaroOUIUXCs
COBEpLIEHCTBYETCS AMOIMOHAJILHBIN WHTEJUIEKT, C(HOPMHUPOBAHHOCTh
IIPEANOJIAratOI NN :

CaMOCO3HaHMsl, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHS COOCTBEHHOW dMOIMOHATBHON CEpPhI, OBITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUsA, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
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OTBETCTBEHHOCTH 3a CBOE MOBEICHHE, CIIOCOOHOCTH aIallITUPOBATHCS K YMOITMOHAITLHBIM
W3MEHEHUSIM U TIPOSIBIISITE THOKOCTb, OBITH OTKPHITHBIM HOBOMY;,

BHYTPEHHEW MOTHUBALIMM, BKJIOYAIOMIEH CTPEMJICHHE K JOCTHXKECHUIO LEIU U
yCIIeXy, ONTHUMHU3M, HWHHIMATHBHOCTb, YMEHHE JCHUCTBOBATh, HCXOAS W3 CBOHUX
BO3MO>KHOCTEH;

SMITATHH, BKIIOYAIOMIEH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAIBLHOE COCTOSHHE
JIPYrUX, YYUTHIBATh €O MPHU OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKNBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBAaTh OTHOIICHUS
C IPYTHMHU JIIOJIbMH, 3a00TUTHCS, MIPOSBIISATh UHTEPEC U pa3peniaTh KOHPIMKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy obydyenuss B 10 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y OO YUAOIINUXCS YMEHUIA:

JE€MOHCTPUPOBATh Ha IMpPUMEpPAx poJib U MeCTOo (QU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTHHBI MHpPA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B TPAKTUYECKOM JAECSATEILHOCTH JIFOEH;

VUUTBIBATh  TPaHULBl NPUMEHEHHS  U3YYEHHBIX  (DU3UYECKUX  MOJIEJEH:
MaTepualibHasg TOYKa, WHEpLHMAIbHAs CHUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEIIO,
WJICUIbHBIN Ta3, MOJEIM CTPOCHHS Ta30B, KUIAKOCTEM MU TBEPABIX TEJ, TOYEYHBIN
AIEKTPUUYECKUI 3apsi/i IPU pelieHuu (PU3NUEeCcKuX 3a/1a4;

pacrio3HaBath (DU3MUECKHE SBJICHUSA (TPOIECCH) M OOBICHATH MX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETHUYECKOW TEOPUH CTPOEHUS BEIleCTBa MU
ANEKTPOAMHAMUKHA. PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE JBUYKEHUE,
CcBOOOJHOE TMaJieHuE TeJ, JBHKEHHE 10 OKPYKHOCTH, WHEpLUs, B3aUMOJCHCTBHE
ten, nuddys3us, OpOyYHOBCKOE [BIKEHHE, CTPOCHUE KHUAKOCTEH U TBEPABIX Tel,
U3MCHEHHEe 00BEMa TeN MNpH HarpeBaHWH (OXJIAKICHWU), TEIJIOBOC PaBHOBECHE,
WCIIapeHKe, KOHAEHC A, IUIABJICHUE, KpUCTAUIM3alus, KUIIEHUE, BIIAXKHOCTh BO3/yXa,
NOBBILLICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSA3b MEXKIY
napaMeTpaMy COCTOSIHUSL Ta3a B M3OIPOLECcCaX, dJEKTPU3ALMS TEJl, B3aUMOJEHUCTBUE
3apsoB,;

OMKCHIBATh MEXAHUYECKOE [IBMXKEHHME, WCHOJb3ys (PU3NYEecKue BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, UMITYJIbC
Telna, KWHETUYECKas »JHEprusi, NOTEHIMAlIbHAasg »DSHEpPrusi, MeXaHuuyeckas padora,
MEXaHWYECKasi MOIHOCTb; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUM CMBICH
UCTOJBb3YEMbIX BEJIUYMH, HUX OOO3HAUEHUS M EIUHHIBI, HAaXOAUTb (HOPMYIIBI,
CBSI3bIBAIOLINE JAaHHYIO (PU3NUECKYIO BETUUMHY C JPYTHMHU BETMYNHAMY;

ONKCHIBATH U3YyYEHHBIE TEIJIOBBIE CBOMCTBA TE€J U TEIUIOBBIE SIBJICHHS, UCIOIb3YS
¢u3nyecKkue BeIMUMHBI: JaBICHUE ra3a, TEMIIEpPaTypa, CPeAHsAsd KMHETUYECKasi SHEePrus
Xa0THUYECKOTO  JABWIKEHHSI MOJIEKYJl, CPEIHEKBAIpPAaTUYHASI CKOPOCTh  MOJIEKYJI,
KOJIMYECTBO TEMJIOThI, BHYTPEHHAS 3Heprusi, padora raza, K03QQUIMEHT MOJE3HOTO
JEUCTBUSL TEIUIOBOTO ABUTATEJNS; NMPU OMHMCAHUM MPABUIBHO TPAKTOBaTh (PU3MUYECKUI
CMBICIT MCHOJIb3yeMbIX BEJIIMYUH, MX OOO3HAYEHUS U €JIMHHUIIbI, HAXOIUTh (HOPMYIIBI,
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CBSI3BIBAIOIINE TaHHYIO (DU3NUYECKYIO BEJIMYMHY C IPYTUMU BEJIMUMHAM;

OMHCHIBATh HM3YYEHHBIE DJJICKTPUYECKHE CBOMCTBA BEIIECTBA M DJEKTPUUYECKHUE
sBICHUS (IPOIECCHI), HCIOB3YySd (HU3MUECKHE BCIMYUHBL DICKTPHUESCKHH 3aps,
ANEKTPUYECKOE I10JIe, HAMPSHKEHHOCTHh IIOJS, IMOTEHIUANl, Pa3HOCTh IOTEHIIMAJIOB,;
IIPU OMUCAHUU MPABUIBLHO TPAKTOBATHh (DM3UYECKHUIN CMBIC UCIIOJIb3YEMBIX BEJIMYMH, HX
0003HAYCHUS W CIUHUIIBI; YKa3bIBaTh (DOPMYJIIBbI, CBSA3BIBAIONINE JTAHHYIO (HU3HYECKYIO
BEJIMYMHY C IPYTUMU BEJIMUYHHAMY;

aHaJIM3UPOBATh (PU3UUECKUE ITPOIIECCHI U SABJICHUS, UCTIONIB3Ys (PU3UUECKUE 3aKOHBI
U OpuHIUIbEL: 3akoH BcemupHoro TsaroteHus, |, Il u Ill 3akonst HeloToHa, 3akoH
COXpaHEHUsS] MEXAaHWUYECKOM JHEPruu, 3aKOH COXPAaHCHHUS HWMITYJIbCa, MPUHIUII
CYMEPIIO3UIIMA CHUJI, TIPUHLMI PABHOIPABHS HWHEPIUAIBLHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b
CpEeIHEH KHHETHYECKOM HHEPruu TEIUIOBOTO JBHIXKEHHUS MOJEKYJI C aOCOJIOTHOU
TEMIEPATYpPOM, MEPBbII 3aKOH TEPMOIAMHAMMKHU, 3aKOH COXPAHEHUS AJIEKTPUUYECKOIrO
3apsna, 3akoH KysoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOEe BEIPAKCHHUE M YCIIOBUS (TPAHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MNPUHIUIIBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3jinyarh YCJIOBUS WX OE€30MacHOr0 HCMOJIL30BaHUS B IOBCEIHEBHOU
JKU3HU,

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIICI0BaHUI0 (DU3NUYECKUX SBICHUN U MPOIECCOB
C HCIOJb30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEpPEHUH, mpu 3ToM (HOpMYIUpOBaThH
npoOiemy/3agady ¥ THIOOTE3y Y4eOHOro OKCIEPUMEHTa, COOHMpaTh YCTAHOBKY
13 MPEITIOKEHHOT0 000pyI0BaHUs, POBOJAUTE OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIIATh MPSAMbBIE U KOCBEHHBbIC U3MEPEHUs (PU3NUECKUX BEJIUYUH, TIPU STOM
BBIOMpaTh ONTUMAaJbHBINM CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh WM3BECTHHIC METOJbI
OLICHKH TTOTPENTHOCTEN U3MEPECHUN;

HCCIe0BaTh 3aBUCUMOCTH MEXAY (U3NUYECKUMU BEJIMUMHAMU C MCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJIE TAaONUIl U rpadUKoB, JieJaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBaHUS;

coOJro1aTh MpaBuia 0€30MacHOro Tpy/Aa NpU MPOBEJACHUHU UCCICIOBAaHUN B paMKax
y4eOHOI'0 DKCIEPUMEHTa, Y4eOHO-UCCIICAOBATENbCKOM M MPOEKTHOM JESITEIHHOCTH
C MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U Ja00paTOpHOTO 000PYIOBaHNUS,

pemiath pacuy€THBIC 3a7a4u C SBHO 3aJaHHON (U3MYECKONW MOJIEBI0, MCIOJIb3Ys
dbu3uYecKkre 3aKOHbl M TPHUHIMIIBI, Ha OCHOBE aHajM3a YCJIOBHUS 3aJayd BbIOHMpATh
(bu3uYeCKyr0 MOJIEb, BBIACIATh (DU3NUECKUEe BEIMYUHBI U (HOPMYJIbI, HEOOXOIUMBIC
JUIs1 €€ perieHus, TPOBOIUTh PACUEThl U OIEHUBATh PEaIbHOCTh MOJIYUEHHOTO 3HAUCHUS
(bu3nYeCKON BEIMYUHBIL;

peniaTh KauyeCTBEHHBIE 3a/laud: BBICTPAUBATh JIOTUUECKHM HEMPOTHUBOPEUHUBYIO
IETIOYKY PACCYXJEHUM ¢ ONMOpod Ha H3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBJICHUS;

UCIIOJIb30BaTh MPH PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHbIC HH(POPMAIIMOHHBIC
TEXHOJIOTUU [IJIl TIOMCKa, CTPYKTYpUpPOBaHMs, HWHTEPHpPETAllMUd W MPEIACTaBICHUS
y4eOHOM U HAy4YHO-TIONYJSIPHON MHGOPMAIUU, TTOJTYYEHHON U3 Pa3InYHbIX HCTOYHUKOB,
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KPUTHYECKH aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIUIO;

NPUBOJAUTH MPHUMEPHl BKIaJAa POCCHUCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHON >KU3HU
Uil obecrieueHusl O€30MMACHOCTH MpHU OOpameHuu ¢ npudopamMud M TEXHUYECKUMH
YCTPOMCTBAaMH, JUIsl COXPAHEHUS 3A0pPOBbS U COOJIOAEHHS HOPM 3SKOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKAIOILEH Cpee;

palboTaTh B TPYMIIE C BHIMOJIHEHUEM PA3UYHBIX COIUATBHBIX POJICH, MIIAHUPOBATh
pa®oTy TpyNIbl, pPalMOHAIBHO paCOpenesaTh OOf3aHHOCTH H  IJIAHUPOBATH
JESATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OLEHMBATh BKJAJ Ka)KIOTO
U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE PACCMaTPUBAEMOM TPOOIIEMBI.

K xoniy obydenuss B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMepax pojib U MecTo (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TMPAKTUYECKOW JEATENBHOCTU JIOJIEH, IEJIOCTHOCTh M E€IUHCTBO
(du3nYecKol KapTUHBI MUPA,;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS U3YYEHHBIX (DU3NUECKUX MOJEJCH: TOUCUHBIN
ANEKTPUYECKUI 3apsi/l, JIyd CBETA, TOUEUHBIN UCTOUYHHUK CBETA, SIAEPHAs MOJAEJb aToOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO si/ipa TIPU pelieHur GU3NIeCcKuX 3a/1ad,

pacro3HaBath (pU3UUYECKHE SIBJICHUS (IIPOIECChI) W OOBSACHATH HMX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKH M KBAHTOBOM (PU3HKU: SJEKTpUUECKas MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJIEKTPOMATrHUTHAS UHIYKIUA, JECHCTBUE MAarHUTHOTO TOJS Ha MPOBOIAHHK
C TOKOM W JBWXKYIIUHCA 3apsij, DJJICKTPOMAarHUTHBIE KojeOaHWs W  BOJIHBI,
MpSIMOJIMHENHOE PacCIpOCTPAHEHHUE CBETA, OTpaXKEHUeE, MpeomMiIeHrue, UHTepdepeHius,
nudpakius W MOJsSpU3alvs CBETa, JIUCIEpcUsi CBeTa, (HOTOdIEKTpUUEeCKUd 3PdeKT
(boToadhdexT), cBeTOBOE MaBIICHHWE, BO3HMKHOBEHHME JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, ECTECTBEHHAS] U UCKYCCTBEHHAs paIMOaKTUBHOCTB;

ONKCHIBAaTh HM3YyYEHHBIC CBOWCTBA BellecTBa (DJICKTPUYECKHE, MArHHUTHBIC,
ONTUYECKUE, DJICKTPUUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMATHUTHBIC
SBJICHUS (MIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMHBI: dJIEKTPUUECKUN 3apsij, cuja
TOKa, DJEKTPUUECKOE HaIMpsHKEHHE, DJJIGKTPUYECKOE COMPOTUBIICGHHE, PA3HOCTH
MOTEHIINAJIOB, SJIEKTPOABUKYIIAs CUia, paboTa ToKa, MHAYKIIAS MAaTHUTHOTO TIOJIS, CHJTa
Awmnepa, cuia JlopeHna, HMHAYKTUBHOCTh KaTYIIKH, DSHEPrUs DJIEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, TIEPUOJT U YacTOTa KoJieOaHUH B KOJIeOaTeTbHOM KOHTYpE, 3apsia U
CJIa TOKa B IPOLIECCE TapMOHUYECKHX JJIEKTPOMAarHUTHBIX KoJjiebaHul, (OKycHOE
paccTosiHME W ONTHYECKash CWjla JIMH3bl, TNpPU OMNMCAHUU TMPaBUIBHO TPAKTOBATh
(bU3UYECKUIl CMBICI UCIIONIB3YyEeMbIX BEIMYMH, UX 0003HAYCHUS W €AWHUIIBI, YKA3hIBATh
(bopMyIbl, CBA3BIBAIONIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BETUYMHAMY,

OMKCHIBATh U3yYEHHBIE KBAHTOBBIC SIBICHUS U MPOIECCHI, UCTIONb3Ys (HU3HUUECKUE
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BEJIMYMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 4aCTOTa CBETA, DHEPI U
U UMITyJIbC (POTOHA, IEPUOJ MOTypaciaja, SHEPTrusl CBsI3U aTOMHBIX si/Iep, NPY OMUCAHUU
MPaBUIBHO TPAKTOBATH (PU3MUECKHUI CMBICIT UCTIOIB3YEMBIX BEJIMYMH, X 0003HAYCHUS U
CAMHUIIBI, YKa3bIBaTh (HOPMYJIbl, CBS3bIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIUYUHY
C IPYTUMHU BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (DU3NUECKON BEIIMUUHBI;

aHAM3UPOBATH (PU3UUECKUE MPOLECCHI U SBIICHUS, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI
U MPUHLUIBE: 3akoH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaJlIeIbHOIO COEIUHEHUS
MMPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH SJIEKTPOMAarHMUTHOM WHIYKIUHW, 3aKOH
NPSIMOJIMHEMHOTO pacIpOCTPaHEHUs CBETa, 3aKOHbI OTPAKEHUSI CBETAa, 3aKOHbI
NpeIOMJICHHUST CBETa, ypaBHeHHEe OiHIITeNHHa i (oTtodddekTa, 3aKOH COXPaHEHUs
DHEPTUH, 3aKOH COXPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHMs BJICKTPUUECKOro 3apsja,
3aKOH COXPaHEHUs MacCOBOI'0 YMCJIA, OCTYJIAaThl bopa, 3aK0H paluOaKTUBHOIO pacnajia,
IpU O3TOM pa3MyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKoe
BBIPOKEHKE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

ONpeeNsATh HaMpaBJICHWE BEKTOpAa WHIAYKIIMM MAarHUTHOTO TOJiE IPOBOJHMKA
C TOKOM, cujbl Amnepa u cuibl JlopeHiia;

CTPOUTHh U OMHUCHIBATH M300paKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJTHSATH DKCIIEPUMEHTHI IO UCCIIEI0BAHUIO (PU3UUECKUX SIBICHUN U MPOIIECCOB
C HCIOJB30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHMI: MpU 3TOM (HOpPMYyIUpOBaTh
npoOjeMy/3agadyy W TUIOTE3y y4eOHOro OKCIEPUMEHTa, COOMpPaTh YCTAHOBKY
U3 MPEIJIOKEHHOTO 000PY10BaHUS, TPOBOJIUTH OMBIT U (POPMYIIHMPOBATH BHIBOIHI,

OCYIIECTBJIATH MPSIMbIE M KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEITUYHH, IIPU ITOM
BBIOMpaTh ONTHUMAJbHBIM CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh WM3BECTHBIC METObI
OLICHKH MOTPEIMIHOCTEW N3MEPEHHU;

HCCIe0oBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUN: TIPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJIbTATHI
MOJTYYECHHON 3aBUCUMOCTH (DM3UYECKUX BEJIIMYMH B BHJIC TaOIMIl U TpadUKOB, JeiaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIEI0BaHUS;

coOroaTh MpaBmiIa 0€30MacCHOTO TPYAA MPU MPOBEICHUH HCCIIEIOBAHUN B paMKaxX
y4e0HOTO JKCIEePUMEHTa, Y4eOHO-MCCIIEIOBATEICKOW W TIPOEKTHON JESITeIbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja00OpaTOPHOr0 000PYyI0BaHMUS;

pemniath pacy€THBIC 3a/1a4d C SBHO 3aJaHHOW (PU3UYECKON MOJEINBIO0, MCIOIb3Ys
dbu3nyeckre 3aKOHBI W TPUHIIMIBI, Ha OCHOBE aHajM3a YCIOBUS 3a/laud BLIOMPATH
(bU3UYECKYIO0 MOJIEITb, BBIJCIATH (DU3NYECKHUE BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIEC IS
e pelieHus, MPOBOAUTL PAcU€Thl M OLICHUBATH PEATbHOCTh MOJYYCHHOTO 3HAYCHMS
(bu3nYECKON BEIMYUHBIL;

peniaTh KauyeCTBEHHBIC 3aJlaud: BBICTPAaWBaTh JIOTUUECKH HEMPOTHUBOPEUUBYIO
LEMOYKY pacCyXICHHM ¢ Omopod Ha U3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nUecKue sIBICHMUS,

WCITOJIb30BaTh TPHU PENICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIC HH(GOPMAIMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAaHHUSA, HHTEPHOPETALUH U TPEICTABICHHUS
y4eOHOM U HAyIHO-TIONYJISIPHON HH(POPMAILINH, TOTYYEHHON U3 Pa3IMnYHbIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATh MOJy4aeMyr0 HH(pOpMaIuio;
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OOBSICHATh MPUHLIUIIBI JACUCTBUSA MAIIWH, TPUOOPOB U TEXHHUUYECKHX YCTPOMCTB,
pa3nuuaTh yCJIOBUS UX 0€30IaCHOIO UCIOJIb30BAaHUS B IOBCEIHEBHON KU3HU;

OPUBOJUTH MPHUMEPHl BKIAJAa POCCHUCKUX M 3apyOexHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

WCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHON >KU3HU
Uil obecrieueHusi O€30MMACHOCTH MpHU OOpaleHuu ¢ npudopamMu M TEXHHUYECKUMH
yCTPOMCTBaMH, IJs1 COXPAHEHUS 370POBbsl U COOJIOJCHUS HOPM SKOJOTHUECKOTO
IIOBEJICHUS B OKPY)KAIOILEH CPEIE;

padoTaTh B IpyMIe C BBIMOIHEHUEM Pa3JIMUHBIX COLUAIBHBIX POJIEH, INIAHUPOBAThH
paboTy TIpyIIbl, palMOHAIBHO pacHpeleniarb OOf3aHHOCTH M IJIaHMPOBATH
JESTEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBATHO OLIEHWBATH BKJIAJ KaXKIOTO
U3 YYaCTHUKOB IPYIIBI B PELLIEHUE pacCMaTpUBAEMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HanmenoBanue
pa3aesioB U TeM
y4e0HOr 0 nmpeamera

HporpaMMHoe CoaepkaHue

OcHoBHbBIE BHUABI 1€ATCJIbHOCTH Oﬁy‘lalOllII/IXCH

Pa3zjnen 1. ®usuka u MeTObI HAYYHOr 0 MO3HAHUS (2 1)

11

Pu3uka ¥ METOAbI
HAYYHOT0 No3HaHUsI (2

4)

l.Nucrykrax no Th
dusuka 1 METOILI
HAYYHOTO MO3HAHUS
2. ®u3uKa 1 METOIbI
Hay4HOT'O MTO3HAHUS

®dusuka — Hayka o npupoae. Hayunsle meTonbl
ITO3HAHHUSI OKPYKAIOIIETO MUPa.

Posb sxcniepuMenTa u Teopun

B IIPOLIECCE [TO3HAHUS PUPOABI. DKCIIEPUMEHT B
¢dusuke. MonenupoBanue GU3NUYECKUX SIBICHUNA U
nporeccoB. Hayunbie runoressl. usnueckue
3aKOHBI U TeOpHUHU. | paHUIBI TPUMEHUMOCTH
¢uznyeckux 3aKoHOB. [IpuHIIMI COOTBETCTBUS.
Ponb 1 MmecTo Gpusuku

B (hOpMUPOBAHNUU COBPEMEHHOW HayYHOU KapTHHBI
MHpa, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH

N3ydeHne HaydHbIX (IMIIUPUUECKHUX U TEOPETUUCCKUX)
METO/0B MTO3HAHUS OKPYKAIOIIETO MUPA.

OOcyxeHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB
u Teopuil. Pabora B rpymnme no noaAroTroBKe KOPOTKUX
COOOLIEHUH O PoNIK U MecTe (PU3UKHU B HAyKe U B
MPAaKTUIECKON eI TETbHOCTH JIIOICH.

JleMoHCTpalys aHaJIOrOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX
nprOOPOB, KOMITBIOTEPHBIX JIaTYUKOB.

OcBoeHHEe OCHOBHBIX MPUEMOB PabOTHI € IIUPPOBOI
naboparopueii o pusuke

Pa3nen 2. Mexanuka (20 4)

2.1

Kunemartuka (6 4)

3. OTHOCHUTETBHOCTH
MEXaHUYECKOT O
nBmkennsa. CucreMa
orcuéra.

4. PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
PSAMOJINHEWHOE
JIBUKCHHE.

5. CBoOoIHOE TafcHuE.
6. Jlabopamopnas
paboma Nel «3yaenne
JBUKCHUS TETa,
OpOIICHHOTO

Mexannueckoe JBUMXXCHUC. OTHOCHUTEILHOCTD
MEXaHUYECKOTo JBUKeHUsA. Cuctema oTcyeTa.
TpaexTopus.

[Nepememnienne, ckopocTh (CpeqHSISE CKOPOCTH,
MI'HOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepualbHOMN
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMbI KOOPJUHAT.
CrioxxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIMHEIHOE
nBrxkeHue. ['padukn 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTHU, YCKOPEHHUSI, MyTH U NIEpEMELIEHUS
MaTepualbHON TOYKU OT BPEMEHHU.

CBobOogHOE TaieHne. Y CKOpeHHe CBOOOTHOTO
najnenusi. KpuBosmHeitHoe ABMKeHME. J[BUKEeHNE
MaTepHaIbHONW TOUYKU MO OKPYKHOCTH C
MOCTOSTHHOM 1O MOJTYJIFO CKOPOCTBIO. Y TJIOBast

IIpoBenenue 3KCepUMeEHTa: U3y4€HHE HEPABHOMEPHOTO
JBHUKEHHS C LIEIIBIO OIIPENETICHUS MTHOBEHHON CKOPOCTH;
MCCIIEI0BAHNE COOTHOLIEHUS MEXKIY ITYTSIMHU,
IIPOWICHHBIMU TEJIOM

3a [OCJIeI0BAaTEIbHBIE PABHBIE IPOMEKYTKH BPEMEHU TTPH
PaBHOYCKOPEHHOM JBUKEHUU

C HA4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO; U3yUEHHUE
JIBUKEHMS 1IAPUKA B BA3KOU KUJKOCTH; U3Y4CHUE
JBUKEHHSI TeJia, OpOIIEHHOTO TOPU30HTAIIBHO.
OOBsicHEeHHEe OCHOBHBIX IPUHIIUIIOB ACHCTBHS
TEXHHYECKUX YCTPOMCTB, TAKUX KaK: CIUAOMETD, LICTTHBIE U
pPEMEHHBIE NIEpeAaYn IBUKECHUS; U YCIOBUN UX
0€30MacHOro UCIOIb30BaHUS B IOBCEAHEBHOM JKU3HU.
Pemenue pacy€rHbIX 3a/1a4 ¢ IBHO 337aHHON (DPU3NYECKOM
MOJIEIBIO
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TOPU3OHTAIILHO

7. JIBuxeHue
MaTepUaIbHON TOYKU TIO
OKPYXHOCTH C
MOCTOSIHHOM 10 MOJYJIIO
CKOpPOCTBIO

8. LlenTpocTpeMuTenbHOe
YCKOpEHHUE.

CKOpOCTb, TUHEWHAasi CKopocTh. [lepron u yacrora
oOparienus. LleHTpocTpeMuTebHOE YCKOPEHHE.
TexHuueckue ycTpoicTBa U MPaKTHIECKOEe
MNPUMCHCHHUC: CIIUAOMECTP, ABUKCHUC CHAPAI0B,
LEeNHbIe U peMEHHBIE NIepeadn

C MCII0JIb30BAaHUEM OCHOBHBIX (POPMYII KUHEMATHKH.
[TocTpoenue u ananu3 rpaguKoB 3aBUCUMOCTEN
KMHEMaTUYECKHX BEJIMYUH OT BPEMEHU

JUIsl pPABHOMEPHOI'O U PABHOYCKOPEHHOI'O MIPSIMOJIMHENMHOT O
JIBYDKEHUS.

PacnioznaBanue pu3nUecKuX SABICHUHA B y4eOHBIX OMBITaX
U OKpYXarollleil )KU3HU: paBHOMEPHOE ¥ PaBHOYCKOPEHHOE
NpSAMOJIMHEIHOE TBMKEHUE, CBOOOTHOE TTaICHHE TeT,
JIBIDKEHUE 110 OKPYKHOCTH. ONUCaHue MEXaHUYECKOro
JBWDKEHUS C UCTIONB30BaHUEM (DU3NYECKUX BEJTHYUH:
KOOPJMHATA, ITyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE.
PaGora B rpynmnax npu miaHUpOBaHUH, IPOBEACHUH U
MHTEPIPETALUU PE3yIbTaTOB ONBITOB U aHAIN3E
JIOTIOJTHUTEIBHBIX HICTOYHIUKOB MH(OpPMAIINU IO TEME

2.2

JAunamuka (7 4)

9. MpuHIHAT
OTHOCUTEIBHOCTH
I"anmnes. IlepBblii 3aK0H
HeroToHa.

10. Bropoii 3akon
Hrrotona st
MaTepUAIbHON TOYKHU.
11. Tperuii 3aKoH
HeroTona

JUTSL MaTepraibHbBIX
TOYEK.

12. 3akoH BCEMUPHOTO
tsarorenus. [lepBas
KOCMHMYECKAsA CKOPOCTb.
13. Cuia ynpyrocrH.
3axoH ['yka. Bec Tena.
14. Tpenwne. Buast
TpeHud. Cuna TpeHus.
15. TlocrymarensHOe U
BpallaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO

ITpunnun otHocuTensHOCTH ["anwites. IlepBslii

3akoH HptoTona. UHepimanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpyHIuI cyneprno3uiuy Cuil.
Bropoi 3akon HeroTOHA 111 MaTepUaIbHON TOYKH.
Tpernii 3axkoH HeroToHA

JUIsl MaTe€pUajbHbIX TOUYEK. 3aKOH BCEMUPHOIO
tarorenus. Cuna tsoxectu. IlepBas kocmuueckas
ckopoctb. Cuita ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buabl Tpenus (mokos, Tpenue. Bubt
TPEHUS CKOJIbXKEHHSI, KAUSHUS).

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJILKEHUS U cuia TpeHus nokos. Koapdunument
TpeHus. Cuita CONPOTHUBIICHMS IIPU IBMKEHHUH Tella
B )KMJIKOCTHU WJIU Tase.

[TocTynarenpHOE U BpaaTenbHOE IBUKEHHE
abCOIOTHO TBEPOTO TelNa.

MOMEHT CUIJIBI OTHOCUTENBHO OCH BPAILLIEHUS.
IInedo cuibl. Y CiioBHs paBHOBECHS TBEPIOTO TEIA.
TexHHUYecKHe yCTPONCTBA U MPAKTHYECKOE
IIPUMEHEHNUE. TIOIINITHUKY, IBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB

CpaBHEHME Macc B3aUMOJICHCTBYIOIIUX Tell.

M3yyenune 3aBUCUMOCTHU CUJIBI YIPYTOCTH OT AeQopMaIuy;
CpaBHEHUE CHUJI TPEHUS TIOKOsI, KAUYEHUS U CKOJIbKEHUS.
OOnbsicHenne HeBecomocTH. IIpoBeieHne sKcnepuMenTa:

U CCJIEZIOBAHNE 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HMKAIOIMX B IPYKUHE U PE3UHOBOM 00paslie, OT UX
nedopMalii;, u3y4eHue IBKEHHS OpycKa 10 HaKJIOHHOU
IJIOCKOCTH; UCCIIEIOBAaHUE YCIIOBUI paBHOBECHUS TBEPAOIO
TeNa, UMEIOIIEro OCh BpaIllEHUSI.

OOBsicHeHHne 0COOEHHOCTE paBHOMEPHOTO U
PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO TBUKECHMUS,
CBOOOIHOTO Ma/IeHHsI TeJl, IBUKEHUS MO0 OKPYKHOCTH Ha
OCHOBE 3aKkOHOB HbpI0TOHa, 3aKOHA BCEMUPHOTO TATOTEHUSI.
OOBsicHEeHHEe OCHOBHBIX MIPUHIIUIIOB ACHCTBHS
MOJLIMITHUKOB U UX MPAaKTUYECKOTO MPUMEHEHHUS.
OOBsicHeHHE IBUKEHUS UCKYCCTBEHHBIX CITYTHUKOB.
Pemenne pacu€THbIX 3a/1a4 C IBHO 3aJJaHHON (pU3NYECKON
MOJIENBIO

C MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOPMYIT
JTUHAMHKH.

Pacno3naBanue (pu3nuecKux sIBJICHUNH B y4eOHBIX OMbITaX
Y OKPYXAIOIIEH )KU3HU: MHEPLHS, B3aUMOJICHCTBUE TEI.
AHanmu3 pU3NYECKUX MPOIEeCCOB U SIBICHUN C
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TCa.

HCITOJIb30BAaHUEM 3aKOHOB M NMPUHIIUIIOB: 3aKOH
BceMmupHoro Tsrorenus, |, 1l u 11l 3akonsr HetoTona,
MIPUHITUTT CYNEPIIO3UITMH CUJT, TPUHIIUI PABHOIIPABHOCTH
WHEPLHUAIBHBIX CUCTEM OTCYETA.

2.3

3aKoHBI COXpaHeHUs B
MexaHnuke (7 4)

17. Umnynse
MaTepHAIbHON TOUKH.
3aKOH COXpaHEHUS
UMITYJTbCA.

18. PaGora cuibl.
MOIIHOCTH CHJIBL.

19. Kunetnueckas
SHEPrus MaTepuaJIbHON
TOUKH.

20. [NoTenmuanbHast
SHEPrusl.

21. 3aKoH COXpaHEHUs
MEXaHUYECKOW SHEPTHH.
22. Jlabopamopnasi
paboma Ne 3 «VI3yuenue
abCOTIOTHO HEYIPYroro
yziapa ¢ TOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX
MasiTHUKOBY.

23. Koumponvhas
paboma Ne |
«MexaHuka»

HMnysibe MaTepuaibHON TOYKH (Tela), CUCTEMbI
MaTepUANIbHBIX TOYeK. VIMIyIbC CHIIBI 1 U3MEHEHUE
UMITyJIbCa Tej1a. 3aKOH COXPAaHEHMS UMITYJIbCA.
PeaxktuBHoOe nBmkeHue. Padora cuibl. MOIITHOCTE
cuibl. KuHeTnueckas sHeprus MaTepualbHON
Touku. Teopema

00 M3MEHEHNU KMHETUYECKON YHEPIUH.
ITorenunanbHas sHeprus. lloTeHnuanbHas sHEprust
yIpyro 1eopMUPOBAHHON MPYKUHBI.
[ToreHumanbHas FHEPrus Teaa BOIU3U
noBepxHocTu 3emiu. [loTeHanbHble U
HeMoTeHLUaIbHble CUIIbl. CBA3b PabOTHI
HEMOTEHUAIBHBIX CUJI C U3MEHEHHEM
MEXAHUYECKOW SHEPIUU CUCTEMBI T€l. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYipyrue v Heynpyrue CTOJIKHOBEHUS.
TexHHUYECKHE yCTPOMCTBA U MPAKTHYECKOE
[IPUMEHEHUE!

BOJIOMET, KOIIED, IPYKUHHBIA IMHCTOJIET, JBUKECHUE
paker

IIpoBeneHmne 3KCIEpUMEHTA: U3ydeHUE a0COIIOTHO
HEYyIpyroro yzaapa

C IOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX MAasATHUKOB,
UCCIIEJOBAaHUE CBA3U PAOOTHI CHJIbI C U3MEHEHUEM
MEXaHUYECKOM JHEPrUH Tella

Ha IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Onenka abCOMOTHBIX M OTHOCUTEIbHBIX TOIPEIIHOCTEN
U3MepeHuil pU3nUeCcKUX BETUUUH.

Pemrenue pacy€rHbIX 3a/1a4 ¢ IBHO 337aHHON (PU3UUECKOM
MOJIEJIbIO

C MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H (hopMyi
JUHAMHUKHU U 3aKOHOB COXPaHECHHS.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3y4EHHBIE B pasneiie «MexaHuKa» 3aKOHBbI,
3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS.

Onucanne MEXaHNYECKOTO IBUKEHMS C UCIIOJIb30BAHNEM
(¢u3NYECKUX BEJIMUYMH: UMITYJIbC T€Ja, KHHETUYecKas
SHEprus, MOTEHIMAIbHAsI SHEPT U, MeXaHUuyecKas padora,
MeXaHUYeCKasi MOLTHOCTh. AHaJIN3 (PU3UUECKUX MPOLIECCOB
U SIBJICHUU C UCIIOJIb30BAHMEM 3aKOHA COXPaHEHUs
MEXaHUYECKOUN YHEPruy, 3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX IPUHITUIIOB ACHCTBUS U
MIPaKTUYECKOr0 MPUMEHEHHS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOJOMET, KOIIEP, MPYKUHHBIN ITUCTOJIET.
OObscHEHUE IBUKEHUS PaKET C OMOPOI Ha U3ydEHHbBIE
¢u3nUecKre BeIMYUHBI U 3aKOHBI MEXAHUKH.
Hcnonbp3oBaHue npu NOArOTOBKE COOOIIEHUH O
IIPUMEHEHUN 3aKOHOB MEXaHUKHU COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUHN IS TOKCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIMU U NIPEICTABICHUS
nH(popMaIU, KPUTUIECKUA aHAITN3 TTOTy9aeMOn
uHpopmanuu [IpoBesieHne KOCBEHHBIX U3MEPEHU,
WCCIIEIOBAHUN 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH,
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MIpOBEpKa MPEAJIOKEHHBIX TUIIOTES.

Pa3jnen 3. MonekyasipHasi puzuka u TepMoauHaMuKa (22 v)
3.1 OcHoOBBI OCHOBHBIE MOJIOXKEHHUSI MOJIEK YIS PHO- [IpoBeneHme sKCriepUMEHTa: ONpeeIeHIe MAacChl BO3/lyXa
MOJIEKYJISAPHO- KMHETUYECKOM TEOPUU U UX OMBITHOE B KJIACCHOI KOMHATe Ha OCHOBE U3MEpPEHUI 00bEMa

KHUHEeTHYeCKOil Teopuu
(10 v)

23. OCHOBHEIC
MOJIOKEHUS
MOJIEK YIS PHO-
KMHETUYECKOW TEOPHH.
24. XapakTep ABUKCHHUS
U B3aUMOJICHCTBUS
YaCTHII BEIICCTBA.

25 Moens ueaasHoro
rasa.

26. OcHOBHOE ypaBHEHHUE
MOJIEK YIISIPHO-
KMHETUYECKOU TEOPUH
U7ICaTbHOTO Ta3a.

27. AGcomoTHas
TeMIIepaTypa Kak Mepa
CpeIHEN KMHETUYECKON
9HEPTUH TEIJIOBOTO
JBUKEHHS YaCTHI] Ta3a.
28. T'a30BbIC 3aKOHBI.
29. YpaBHeHue
MenneneeBa—
Kuaneiipona.

30. Uzomporieccrl B
ujeaTbHOM rase.

31. Jlabopamopnas
paboma Ne4
«HccnenoBanue
3aBHCHUMOCTH MEXY
napaMeTpamMu COCTOSTHHUSI

obocHOBaHue. BpoyHOBCKOE ABMKEHHE.
Huddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUS 4acTULl BeliecTsa. Moaenn
CTPOEHHUS ra3oB, JKUJIKOCTEU U TBEPIBIX TEI U
00BbsICHEHHE CBOWCTB BEIECTBA

Ha OCHOBE TUX MoJenend. Macca u pasmepsl
moutekyi. Konnuectso Bemectsa. [locTosHHas
Asoranpo. TernmoBoe paBHoBecue. Temmneparypa u
e€ usmepenue. lllkana remneparyp Llenscus.
Monenb uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH UI€ATBHOTO
rasa.

AOGcomnoTHas Temreparypa Kak Mepa cpeHei
KMHETUYECKOW SHEPTUH TEIJIOBOTO ABHKEHUS
yactun rasa. lllkana temneparyp KenbBuna.
I"a3oBbIe 3aKkOHBI. Y paBHeHUE MeHieneeBa—
Knaneiipona.

3akoH [lanbrona. M3omporiecchl B 1iealbHOM Tase
C TIOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'padmueckoe npeacTaBIeHUE U30IIPOLIECCOB:
U30TepMa, U30X0pa, U300apa.

TexHHUYeCKHe yCTPONCTBA U MPAKTHYECKOE
pUMEHEHHE: TEPMOMETP, OapoMeTp

KOMHATBI, IaBJICHUS U TeMIIEpaTyphl BO3/1yXa B HEW;
MCCIIEeI0BAHKUE 3aBUCUMOCTH MEXIY MapaMeTpaMu
COCTOSIHUSI pa3peKEHHOIO rasa.

OneHka abCOMOTHBIX M OTHOCUTEJBbHBIX ITOTPEIIHOCTEN
WU3MEPECHUI (PU3NYECKUX BEITHYHH.

OOBsicHEeHNE OCHOBHBIX ITPUHIIMIIOB ACHCTBUN TEPMOMETpA
u GapoMeTpa 1 YCIOBHM X O€30MaCHOTO UCIIONBL30BaHUS B
IMOBCEIHEBHOMN KH3HH.

Pacno3naBanue (pu3nuecKux sIBJICHUN B YYEOHBIX OMBITAX
W OKpYKaroteH xu3Hu: quddysus, OpoyHOBCKOE
JIBIDKCHHE.

Onucanue TEIUIOBBIX ABJICHUH C MCITOJIb30BaHUEM
buznuecKux

BEJIMYMH: JaBJICHHE rasza, TeMIeparypa, CpeIHsis
KMHETHUYECKasi SHEPTUsl XaOTUYECKOI'0 JIBUXKEHUS MOJIEK YT,
CpeIHEKBaApaTUIHAS CKOPOCTH MOJIEKYIL.

AHanu3 GU3NYECKUX MPOIECCOB U SIBIEHUH C
ucnoas3oBanrneM MKT, ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETHYECKOM YHEPTUH TEIIOBOTO ABUKEHUS MOJIEKYI C
a0COJIIOTHOM TemIiepaTypoil.

Pemenne pacu€THBIX 3a/1a4 C IBHO 33JJaHHON (hU3UYECKOM
MOJCIBIO

C HCIOJIb30BaHUEM OCHOBHEIX ImojoxkeHnii MKT, 3akoH0B
1 (GopM Yy MOJIEKYISIPHON (DU3HUKH.

Pabora B rpymnmnax npu miaHUPOBaHUH, IPOBEACHUH U
WHTEPIPETAIUN PE3YIITATOB OMBITOB M aHATIN3E
JIOTIOJTHUTEBHBIX UCTOYHUKOB MH(POPMAIIUH 110 TEME.
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pa3peKeHHOr0 raza.
32. Koumponavhas
paboma Ne2 «OCHOBBI
MOJIEK YIS PHO-
KMUHETUYECKOU TEOPHI»

3.2 OcHoBBI TepmonnHamuyeckas cucreMa. BHyTpeHHsIs IIpoBeneHme dKCIEPUMEHTA. U3MEPEHHE YAEIbHON
TePMOJAMHAMHMKH SHEPrusi TePMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI | TETUIOEMKOCTH BenecTBa. OneHka abCOMIOTHBIX U
(8u) e€ u3MeHeHusa. KomanuecTBo TensaoTsl U padboTa. OTHOCHUTEJIBHBIX MOTPELIHOCTEH U3MEpEeHUH pu3nueckux

BryTpeHH:s SHEprus OJHOATOMHOI'O UEAIBHOTO BEJIMYMH.

33. BuyrpenHss sHeprus | rasa. Buzasl Teronepenauu: TeIIIONPOBOAHOCTS, N3ydyenue moaeneit mapoBoil TypOuHBI, IBUTATEINs
OJIHOATOMHOT'O KOHBEKIUs, U3JIydeHHE. Y IeJIbHAs TEIJIOEMKOCTb BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JBUTATEIIS.
UJCATIBHOTO rasa. BeniecTBa. KoandecTso TemoTsl npu OOBbsicHeHHe IPUHIIMIIOB JEHCTBUS U YCIOBUN
34. KonnyecTBo TEIIIOTH | TeIuionepeaaye. 0€3011aCHOr0 UCI0JIb30BAHUS B TOBCEJHEBHOM JKU3HU
u pabora. [Tousite 06 agnabarHom mpouecce. IlepBblil 3aK0OH | 1BUTaTeliss BHYTPEHHETO CropaHusi, ObITOBOTO
35. [lonsrtue 06 TepMOAMHAMUKH. [[puMeHeHne nepBoro 3akoHa XOJOAWIbHUKA, KOHAUIMOHEpa. OnucaHue CBOWCTB TeN U
asnabaTHOM Ipoliecce. TEPMOJMHAMUKH K H3ompoueccaM. ['paduueckas TEIUIOBBIX SIBJICHUH C UCIOJIb30BaHUEM (PU3NUECKUX
36. [epBrIii 3aK0H MHTEpIIpeTalus paboThl rasa. BEJIMYMH: JABJICHUE ra3a, TEMIEPATypa, KOJINIECTBO
TEPMOJINHAMUKHU. Bropoii 3akoH TepmonnHamuku. HeobpatumocTtsb TEIJIOTHI, BHYTPEHHsIS SHEprus, padoTa rasa. Pemenue
IIpumeneHne nepBoro IIPOLIECCOB pacu€THBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3NYECKOW MOJEIBIO
3aKOHA TEPMOJAVHAMUKHA | B IIPUPOJE. C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopmyi
K U30IpoLeccaM. TerutoBbie MamyHbL. [IpuHIAIIBL 1EWCTBUSA MOJIEKYJISIPHOM (PU3UKU U TEPMOJIUHAMUKH.
37. Bropoii 3akoH TEIUIOBBIX MaluH. [IpeoOpazoBanus sHEprun Pelenue kauecTBEHHBIX 3a/1a4
TEPMOJUHAMUKH. B TeIJIOBBIX MamuHax. KosadduimenT nonesnoro C OMOpPOW HA M3Y4EHHBbIE B pazaeine «MorekysapHas
38. Ter1oBbIe MAllIMHBL. | ACWCTBUS TEIUIOBOM MallIUHBbI. ¢u3uKa 1 TepMOIMHAMUKA» 3aKOHBI, 3aKOHOMEPHOCTH U
IIpuHIMIIBL KEVCTBUSA [Tuxn Kapso u ero koa¢duLueHT noie3Horo ¢buznyecKue sBICHUS.
TEIJIOBBIX MAIIUH. JecTBUs. DKOJIOTHYECKHE MTPOOIeMbI Pabota B rpynmnax npu aHajau3e JOMOJTHUTEIbHBIX
39. [uxn Kapro u ero TEIJIOOHEPI€THUKHU. MCTOYHUKOB MH(POPMAIINH 110 TEME.
K03 uureHT nonesHoro | TexHUUYECKHE YCTPOICTBA U MPAKTHYECKOE
JIEHCTBHS. IIPUMEHEHUE. IBUTATENIb BHYTPEHHETO CrOPaHus,
40. Pemienue 3a1a4 Ha OBITOBOM XOJIOAMUIBHUK, KOHIUIIHOHED
MEePBbI 3aKOH
TEPMOJAVHAMUKH.

3.3 ArperaTHble COCTOSIHUS [Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u IIpoBeneHue 3KCEpUMEHTA: U3MEPEHUE OTHOCUTENIBHON

Beniectna. ®a3oBbie
nepexonsl (4 u)
41. AOGcomroTHas 1

KuneHue. AOCOIIOTHAS U OTHOCUTEIbLHAS
BJI&YKHOCTB BO37yXa. HacelieHHsli nap. Y nenpHast
TEIJI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTD

BJIAKHOCTH Bo3ayxa. O1jeHKa aOCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEUIHOCTEN U3MEpeHH (pru3ndeckux
BEJIMYUH.
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OTHOCHTEJIbHAs
BJIQKHOCTb BO3]1yXa.
42. HacplllleHHBIN n1ap
43. Kpucrammueckue u
amopdHbIC TEma.

44. Konmpoavnas
paboma Ne 3 «OCHOBBI
TEPMOJIHHAMUKN.

TeMIepaTyphl KUIIEHUsI OT aBjieHus. TBEpoe Teno.

Kpucrannmueckue u amopdHbIe Tena.
AHU30TpONUs CBOMCTB KpUCTALIOB. JKuakue
kpuctawibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue
U KpUCTAJUTU3alus. Y JelibHas TEIIoTa IIaBJICHHUSL.
Cybnumanus. YpaBHEHUE TEIJIOBOTO OasiaHca.
TexHuueckue yCcTpoicTBa U MPaKTHUECKOE
MIPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOTy4EHUS
COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCIIE
HAaHOMAaTEPUasoB,

Y HaHOTEXHOJIOTHUHU

N3ydeHune CBOMCTB HACHIIIEHHBIX ITAPOB, CIIOCOO0OB
MU3MEPEHHUS BIIAXKHOCTU

Habronenue kureHus mpy MOHUKEHHOM JIaBJICHUH,
HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEILIECTBA.
OObBsiCHEHNE TPUHITUIIOB JICUCTBHS M YCIIOBHI
0€30I1aCHOr0 UCII0JIb30BaHUs B IIOBCEIHEBHOM KM3HU
TUTPOMETpPA, ICUXPOMETPA, KajJopumeTpa. M3ydenue
TEXHOJIOTUH IOTy4EeHUS

COBPEMEHHBIX MaTepHUasoB, B TOM YMCJIe HAHOMATEPUAJIOB.
Pemrenue pacy€rHbIX 3a/1a4 ¢ IBHO 33a7aHHON (DPU3UIECKOM
MOJCIbIO

C UCIOJIb30BAaHUEM yYPaBHEHHS TEIUIOBOTO OaiaHca.
Pemrenne xauecTBEeHHBIX 3a7a4

C ONOPOY HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U
(bu3UYEeCcKue SABJICHUS 10 TEME.

Paszneua 4.

IeKTpoAUHAMHMKA (22 1)

4.1

daekrpocraTuka (10 u)

45. DnexTpuyecKuit
3apsisl. 3aKOH COXpaHEeHUs
AIIEKTPUUYECKOTO 3apsia.
46. 3akon Kynona.

47. DneKTpruyecKoe moJe.
HanpsixkéHHOCTD
AIIEKTPUUYECKOTO TIOJISL.
48. Pemenue 3aja4y Ha
HaINpsHKEHHOCTD
AIIEKTPUUYECKOTO TOJIS.
49. PaboTa cuin
AIIEKTPOCTATHUECKOTO
nosi. [lorennman.

50. Pewenue 3anau Ha
Pa3HOCTH IMOTECHITHAIIOB.
51. I[IpoBoHUKH U
TUBJIEKTPUKU B
AIIEKTPOCTATHUECKOM
noJje.

OnexTpuszanus Tei. DIeKTpuueckuii 3apsia. Jlsa
BHJIA DJIEKTPUUECKUX 3apAnoB. [IpoBoaHMKH,
JIMRJIEKTPUKU U TTOJTYIPOBOJHUKH. 3aKOH
COXpaHEHUS JIEKTPUUECKOTO 3apsiia.
Bsaumoneiictue 3apsaoB. 3akon Kyrona.
ToueuHbIl NIEKTPUUECKUN 3apsa. DIIEKTPUUECKOE
noJe.

Hanpsxk€HHOCTB anexkTprudeckoro nois. [IpuHuun
CYNEPIO3UIMH AIEKTPUUECKUX TToeH. JInnun
HaNPsLKEHHOCTHU AJIEKTPUUECKOTO TTOJIS.

PaboTa cuit 2IeKTpOCTaTHIECKOTO TOJISI.
[Torenuman. PazHocts noreHuuanos. [IpoBogHuku
Y TUAJIEKTPUKHU B JIEKTPOCTATUYECKOM ITOJIE.
JuanekTprudeckast IpOHULIAEMOCTb.
OnexkTpoéMKocTh. KoHaeHcaTop. D1eKTPOEMKOCTh
MJIOCKOT0 KOHAEHCAaTopa. JHePrust 3apsKeHHOT 0
KOHJIeHcaTopa. TeXHUYECKHe yCTPOMCTBa U
MPAKTUYECKOE TPUMEHEHUE: AJIEKTPOCKOIIL,
AIEKTPOMETP, IEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE IEKTPONPUOOPOB, KOHIEHCATOP,
KOIMMPOBAJIBHBIN ammapar, CTPyWHbBIA MPUHTED

IIpoBenenue 3kCIEpUMEHTA: U3MEPEHHUE DIIEKTPOEMKOCTH
KoHsieHcaTopa. OreHKa abCOMOTHBIX U OTHOCUTENIbHBIX
MOTPELIHOCTEN N3MEPEHUN (PU3NUECKUX BETUYMH.
N3ydeHune npUHLUIIOB AEHCTBHS 3JIEKTPOCKOIIA,
AJIIEKTPOMETPA, KOHAEHCATOPa.

W3ydyeHne NpuHIUIOB AEHCTBHS U YCIIOBUNA G€3011aCHOTO
NPUMEHEHUS B MPAKTUYECKON KU3HU, KOMMPOBAJIBLHOTO
anmapara, CTpyHHOro puHTepa.

Paccmotrpenue (pu3nueckux 0OCHOBaHUN
JJIEKTPOCTATUYECKOM 3aLUTHI U 3a3€MJICHUS
AJIEeKTponpruOOpoB. Perienre pacu€THbIX 3aj1a4 ¢ SIBHO
3aJlaHHON (PU3MUYECKON MOJEINBIO

C MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB M (pOPMYIT
JJIIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOW HA U3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢bu3nueckue SBICHUS ANEKTpoCcTaTUKU. Pacrio3HaBanue
¢bu3nuecKux SABICHUN B y4eOHBIX OMBITaX M OKPYKaIOLIeH
KU3HU: JJIEKTPU3aLus Tell,

B3aUMO/ICHCTBUE 3apAI0B U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U ()OPMYJI JIEKTPOCTATHKHU.
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52. Konaencarop.

Onucanue n3y4eHHbIX CBOMCTB BELIECTBA U

DNEeKTPOEMKOCTD AIIEKTPUYECKUX SIBIICHHUN C UCIIOJIb30BAHUEM (PHU3UUECKUX

IUIOCKOI'0 KOHJIEHCATOopa. BEJIMYMH: IEKTPUUYECKUH 3apsiz,

53. Dueprus HaIpPsKEHHOCTD JIEKTPUYECKOrO I10JIS, TOTEHIIHMAI,

3apsSKEHHOT O Pa3HOCTb NNOTEHIUAJIOB, 3JIEKTPOEMKOCTb.

KOHJIEHCaTOopa. Ananu3 GpU3NYECKUX MPOLECCOB U SABJICHUMN C

54. Konmponvnas UCIOJIb30BaHNEM (PU3NYECKHUX 3aKOHOB: 3aKOHA

paboma Ne 4 COXPAHEHUs AIEKTPUUECKOro 3apsia, 3akoHa KyinoHa.

«DNEKTPOCTATUKA» Pab6ota B rpynnax npu aHajau3e JONOJHUTEIbHBIX
MCTOYHHUKOB HH(POPMAINH U TTOJrOTOBKE COOOIEHHA O
IPOSIBJIEHUH 3aKOHOB JIEKTPOCTATUKU B OKpYKarolei
JKU3HU U IPUMEHEHUH UX B TEXHHKE.

4.2 IocTrostHHBII DNEeKTpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS [TpoBenenue SKCIIEpUMEHTA: U3yIEHUE CMEIIAHHOTO

JIEKTPUYECKHU I TOK.
Toku B pa3In4HbIX
cpenax (12 v)

55. ITocTOSSHHBINA TOK.
Hanpsoxenue.

TexHu4yeckune ycTpoucTBa

Y TEXHOJIOTMYECKHE
MIPOLIECCHI: CITUJIOMETP,
JIBUKEHHE CHApSI0B,
LIENIHBIE, HIECTEPEHYATHIE
U peMEHHBIE IIEpelayn,
CKOPOCTHBIE JTU(PTHI.
3akoH OMa aJ1s ydacTka
LEeMu.

56. Coenunenue
MPOBOJTHUKOB.

57. Pabora
3JIEKTPUYECKOT0 TOKA.
3akoH Jlxoyns—Jlenua.
58. MomHocTh
IIEKTPUUECKOI0 TOKA.
59. DnekTpoaBMK yIIIAs
CHJIa U BHYTPEHHEE

aieKTpuueckoro Toka. Mcrounuku toka. Cuna
Toka. [locrossHHbIN TOK. Hanpsxenue.

3akoH OMa i ydacTka [enu. DJIEKTPUIECKOe
COIPOTHUBIIEHHUE. Y IeJIbHOE COMPOTHUBIIEHNE
BemlecTBa. [locnenosarenbHoe, MapaieabHOE,
CMeIlIaHHOE COe/IMHEHUE MPOBOIHUKOB. PaboTa
ANIEKTPUYECKOT0 TOKA.

3akon JIxoyns—Jlenma. MouHoCTb
AIIEKTPUYECKOI0 TOKA. DJIEKTPOBIK YA CHJIA U
BHYTPEHHEE COMPOTUBIIEHNE UCTOYHHUKA TOKA.
3akon OMa asist TOTHOMU (3aMKHYTOM)
ANeKTpUUYEcKor 1enu. KopoTrkoe 3ambIkaHue.
DNEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAJIOB.
3aBUCHUMOCTb COMPOTHUBIICHUS METAJJIOB

0T TemnepaTypsl. CBEpXIpPOBOAUMOCTD.
DJNeKTpUYeCKU TOK B Bakyyme. CBolicTBa
ANIEKTPOHHBIX My4KOB. [lonynpoBoaHUKY.
CobcTBeHHas U IpUMeECHasi IPOBOJUMOCTh
IOJIyIIPOBOJHUKOB. CBOMCTBA

p—n-niepexona. [lomyrnpoBoAHUKOBEIE TPUOOPHI.
DJIEKTPUUYECKUM TOK B paCTBOPAX U paciilaBax

AIEKTPOJIUTOB. DICKTPOIUTHIECCKAS JTUCCOIIUAIIHS.

OnexTposns.
DJIEKTPUYECKHI TOK B razax. CaMOCTOSITENbHBIN 1

COEMHEHHUs pe3ucTopoB; uzMepenue J/1C ncrtounuka
TOKa ¥ €r0 BHYTPEHHET O COIIPOTUBJICHHUS; HA0JII0IeHUE
IIEKTPOJIN3A.

Onenka aObCOMOTHBIX M OTHOCUTEIbHBIX ITOTPEIIHOCTEN
U3MepeHuil pU3nUecKnX BeTMUUH.

OObscHEHNE NPUHIIUIIOB JIEHCTBUS U YCIOBHUI
0e30macHOro MpUMEHEeHHs aMIIepMETPa, BOJIBTMETPA,
peocTara, MCTOYHUKOB TOKA, dJIEKTPOHAr pEBATEIbHBIX U
AJIEKTPOOCBETUTEIBHBIX IPUOOPOB, TEPMOMETPA
CONPOTHUBIICHNUS, BAKYYMHOI'O IM0/1a, TEPMUCTOPOB U
(boTOpPE3UCTOPOB, MOTYIPOBOAHUKOBBIX THOJIOB,
rajlbBaHUKH.

Pemenue pacy€rHpIX 3a/1a4 ¢ IBHO 33JJaHHON (DPU3UUECKOM
MOJEIIBIO

C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB M (DOPM Y TeMBI
«IToCTOSTHHBIN SIIEKTPUIECKANA TOK.

PacrnioznaBanue pU3NUECKUX SBJICHUNA B y4€OHBIX OIBITAX
1 OKPYKAIOIIEH KU3HU: JIEKTPUYECKAsI IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MArHUTHOE JIEHCTBHUS
TOKA.

AHanu3 3JeKTPUUECKUX SIBICHUN U IIPOLIECCOB B LEMAX
IIOCTOSIHHOT'O TOKA C UCIIOJIb30BaHUEM 3aKOHOB. 3aKOH
Owma, 3aKOHOMEPHOCTH NOCIIEI0BATEIBLHOIO U
[IapaJuIeIbHOTO COCAUHEHMS IIPOBOJHUKOB, 3aKOH
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COMPOTHUBIICHUE
MCTOYHHKA TOKA.

60. 3axkos Oma s
MOJIHOM (3aMKHYTOH)
AJIEKTPUYECKON LEIH.
Kopotkoe 3ambikanue.
61. Jlabopamopnas
paboma Ne 5
«3mepenue
AIEKTPOABIK YILIEH
CWJIBI HCTOYHHMKA TOKa
U €ro BHYTPEHHEro
COIIPOTHUBIICHUS.

62. DnexTpoHHas
MPOBOJIMMOCTB TBEPIBIX
METAaJJIOB.

63. ITonmynpoBOAHUKH.
CoOcTBeHHas U
IpUMEeCHast
MIPOBOJIUMOCTD

64. DieKTpuYeCcKHii TOK
B PacTBOpAax M pacrjiaBax
JJIEKTPOJIUTOB.

65. DieKTpuYecKHii TOK
B ra3ax. [Iima3zma.

66. Konmpoavuasn
paboma Ne 5
«ITocTostHHBIM
AIIEKTPUYECKUN TOK)

HECAMOCTOSTENbHBIN pa3psaa. Monnus. [Tnazma.

TexHHUUYECKHE yCTPOUCTBA U MPAKTUYECKOE
IIPUMEHEHHUE: aMIIEPMETP, BOJIIBTMETP, PEOCTaT,
MCTOYHMKH TOKA, JJIEKTPOHAT PEBATEIILHBIE
IpUOOPBI, 3JTEKTPOOCBETUTEIbHBIE IIPUOOPHI,
TEPMOMETP COIPOTUBIICHHUS, BAKYYMHBIN AUO/,
TEPMHUCTOPBI U POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN TUOJ, FaJIbBAHUKA

Jxoynsa-Jlenua.

Onucanue HU3Y4YCHHBIX CBOUCTB BCHICCTB U 3JICKTPUICCKUX
SIBJIGHUH C MCIIOJIb30BaHUEM (DU3HUECKUX

BEJIMYWH: JIEKTPUICCKUN 3apsi], CUJia TOKa,
AIIEKTPUUECKOE HAMPSHKEHHE, AIEKTPUIECKOe
CONPOTHUBJIICHUE, Pa3HOCTD noTeHuanos, IJC, padora
TOKa, MOITHOCTh TOKa. Mcronb3oBanue nHGOpMalmOHHBIX
TEXHOJIOTMH JJIS IIOMCKA, CTPYKTYPUPOBAHU,
MHTEPIIPETAluU U MPeICTaBICHUs] UH(POPMALIIH ITPU
MOJIFOTOBKE COOOIIEHUI O IPUMEHEHUH 3aKOHOB
MOCTOSITHHOT'O TOKa B TEXHUKE M TEXHOJIOTHSIX.

Peseps (2

4)

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68
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11 KIIACC

Pazpnen 1. Duexkrpogunamuka (10 4)

11

MarsuTHoe 1oJie.
DJIeKTPOMATHUTHAS
uHAyKnus (10 v)

1. MarsuTtHoe 1oIe.
BekTop MarHuTHO#M
WHIYKIWH.

2. MarauTHoe 110J1€
MIPOBOJIHUKA

C TOKOM.

3. Cuna Ammepa, eé
MOJ1YJIb U HampaBJICHHUE.
4. Cuna Jlopena, eé
MOAYJb Y HalpaBJIEHUE.
5. SIBnenune
AIIEKTPOMArHUTHOMN
WHIYKIMU. MarHuTHbIN
notok. IIpasuno Jlenna.
6. 3akoH
AIEKTPOMArHUTHOMN
nHaykuuu Dapazes.

7. DNEKTPOABIK YIIIAs
CUJIa MHIYKIIUH B
JBIDKYIIEMCS
MIPOBOJTHUKE.

8. IHIyKTUBHOCTD.
SIBnenmne
CaMOMHYKIIHH.

9. DHeprus MarHUTHOTO
MOJISL KaTYIIKU C TOKOM.
10. Konmponvras

[TocrositHHbIE MarHuThL. B3anmoericTeue
IIOCTOSIHHBIX MarHuTOB. MaruutHoe nose. Bektop
MarHuTHOM MHAYKUMHU. [IpuHIMN cynepro3uuyuun
MAarHUTHBIX MoJjed. JIMHUY MarHUTHON MHTYKIIMH.
KapruHa 1MHUI MarHUTHOW MHIYKLIUU I10JIS
MIOCTOSIHHBIX MarHUTOB. MarHuTHoe noje
MPOBOJHUKA

¢ TokoM. KapTuHa nuHui HHIYKIIUM MarHUTHOTO
OJISL JUIMHHOTO MIPSIMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOI'O IIPOBO/IHHMKA, KATYIIKU C
tokoM. OnbIT Opcrena. Bzaumoneiicteue
MIPOBOJIHUKOB

C TOKOM.

Cuna AMriepa, e€ MOJyJb U HallpaBJICHUE.

Cua Jlopenna, e€ MOJIyJIb U HallpaBJICHHE.
JIBrKeHune 3apsKEHHOM YacTHULIbI B OJJHOPOIHOM
MarHuTHoM Tosie. Pabora cunsl Jlopenna.
SIBiIeHME IIEKTPOMArHUTHOM MHAYKIMH. [1oTOK
BEKTOpa MarHUTHOW MHAYKIIUU. DIIEKTPOABIK yIIIast
cuJa UHAYKUIUU. 3aKOH AJIEKTPOMArHUTHOU
nHaykuuu Papazes.

Buxpeoe 35iekTprueckoe mosie.
DJIEKTPOJIBIKYILIAS CUJIA UHIYKIIUHA B TPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATEIBHO B OJTHOPOAHOM
MarHUTHOM IIOJI€.

IIpasuno Jlenna. MHnykTUBHOCTS. SIBIIEHME
CaMOMHIYKIIMU. DJIEKTPOJIBHKYILIAs CUjla
CaMOWHIYKIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKU C TOKOM.
DJIEKTPOMarHuTHOE MoJie. TeXHUUeCKne
YCTPOMCTBA U NPAKTUYECKOE IPUMEHEHUE!

paboma Ne [ MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUTHI,
«MarauTHoe moJIe. AJIEKTPOJIBUTATEIb, YCKOPHUTEIH 3JICMEHTAPHBIX
DNeKTpOMarHuTHAS YaCTHUIl, UHAYKIIMOHHAS M1€Yb

IIpoBeneHue 3KCIEPUMEHTA: U3Y4EHUE MArHUTHOT'O T10JIS
KATYIIKH C TOKOM; HCCIIEIOBAHNUE JEMCTBUS IIOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM; UCCIICJOBAaHUE SIBJICHUS
AJIEKTPOMAarHUTHOM MHAYKLUU.

OreHka abCOMOTHBIX U OTHOCUTENBHBIX MOTPEIIHOCTEH
U3MEpEeHUN (PU3NUECKUX BEJINYHH.

OOBsicHEeHHE IPUHIIMIIOB JICHCTBUS M YCIOBUN
0e30macHOro MpUMEHEHHs OCTOSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOABUTATEIISA, YCKOPUTEIIEH
AJIEMEHTAPHBIX YaCTHLl, UHAYKLIMOHHOM IIEYH.

Pemenne pacu€rHbIxX 3a1a4

Ha npuMeHeHue Gopmyn temsl «MarHuTHoe 1nouie.
DNEeKTpOMarHuTHas UHIYKLUS.

Pelrenue kaueCTBEHHBIX 3a/1a4

C OIOPOW HA U3y4ECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
¢busnueckue siBieHus TeMbl «MarHuTHOE ToJe.
DneKTpoMarHuTHas UHAYKUUS». OnpeneneHne
HaIlpaBJICHUS BEKTOpa UHAYKIIMY MAarHUTHOT'O MOJIS
IIPOBOJHUKA C TOKOM, CUJIbI AMriepa u cuisl JIopeHna.
PacnioznaBanue ¢pu3nuecKux sBICHUN B y4€OHBIX ONBITAX
Y OKPYXKAIOIIEeH )KU3HU: B3aUMOJCHCTBUE MarHUTOB,
JJIEKTPOMAarHUTHasl MHIYKIUs, JEHCTBUE MAarHUTHOTO IOJIS
Ha IIPOBOJHUK C TOKOM U JABWXKYIIMICS 3apsii.

AHanu3 3JIEKTPOMArHUTHBIX SIBIEHUI C UCIIOJIb30BAaHUEM
3aKOHA 3JIEKTPOMATrHUTHON MHAYKIMHU. OnucaHue
U3Y4ECHHBIX CBOMCTB BELIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUH C UCIIOJIb30BaHUEM (PU3NYECKUX BEIMUNH:
MHAYKIMS MarHUTHOTO TOJIsL, cuja AMIepa, cuiia
JlopeHa, MHIYKTUBHOCTh KaTYIIKH,

JHEPrUs DIEKTPUYECKOr0 U MAarHUTHOTO ITOJIEH.
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WHITYKITAS

Paszneua 2.

Kone6anus u Boinbl (22 4)

2.1

Mexanu4eckue u
3JIeKTPOMArHUTHbBIE
KoJeoanus (9 4)

11. CBoOonubIe
MEXaHHYECKUE
KoyieOanus.

12. F'apmoHmMuecKue
koneOanus. Paza
KOJIeOaHMiA.
[IpeBparnieHue 3Heprun
MPH TAPMOHUYECKHIX
KOJIEOAHMSIX.

13. Jlabopamopnas
paboma Ne 1
«HccienoBanue
3aBHCUMOCTH TIEpUOJa
MaJibIX KoJieOaHul rpysa
Ha HUTHU OT JJIMHBEI HUTH
¥ MacChl TPy3a».

14. BeinyXneHHbIE
koJieOanus. Pe3oHaHnc.
15. KonebaTeapHbIi
KoHTYp. CBOOOTHBIE
AIIEKTPOMATrHUTHBIE
KoJieOanus.

16. IpeBparenue
SHEPTUU B

KoJ1e0aTeIbHOM KOHTYE.

BoinyX1€eHHBIE
AJIEKTPOMATrHUTHBIE
KoJIcOaHHS.

17. IlepemenHsIit

Kosneb6arenpuas cucrema. CBoOOIHEIE
MexaHuveckue koiedanus. ['apmonuueckue
konebanus. [lepron, yactora, aMrinTyaa u ¢gasa
kosnebanuil. [IpykKMHHBINA MasTHUK.
MaremaTuueckuii MasiTHUK. Y paBHEHUE
rapMoHUYecKux kosiebanuii. [IpeBparienue
SHEPrUH MPH TAPMOHUYECKUX KOJICOAHUSIX.
Kone6atenbublil koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIe0aHUs B HI€aTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHATIOTUS MEXKITY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna TomcoHa. 3akoH
COXPaHEHUs YHEPTHH B HJICATHHOM KoJiebaTeIbHOM
koHTYype. [IpeacraBnenue o 3aTyxaromux
KoseOaHusaX. BEIHYX/I€HHbIE MEXaHHYECKHE
konebanus. Pesonanc. BeiHyxeHHBIE
AIIEKTPOMAarHUTHbBIE Konebanus. [lepeMeHHBIN TOK.
CunyconaaibHbIN TTEpEeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILTUTYIHOE U JIEHCTBYIOIIEE
3HAYCHHE CHJIBI TOKA U HATIPSHKEHUSI.
Tpancdhopmarop. [IponsBoacTBo, nepenaya u
noTpeOIeHNe AMEKTPUUECKON IHEPTHH.
DKOJOTUYECKHE PUCKU

MIPU TIPOU3BOJICTBE AJIeKTpodIHeprun. KympTypa
MCIIONB30BaHUS DJIEKTPOIHEPTUU B TIOBCEIHEBHOM
KHU3HU.

TexHU4ecKHe YCTPOWCTBA U MTPAKTHUECKOE
MIPUMEHEHUE. DJIEKTPHYCCKHUIA 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, IMHUM dJIEKTpornepeaay

HccnenoBanue nmapameTpoB K0JIeOATEIbHOM CUCTEMBI —
MIEPUOJIa, YACTOThI, aMIUTHTY/bI U (Da3bl KOJIeOaHUN
(IpY>KUHHBIN W/UIIK MAaTEMaTUYCCKHI MAsSTHHK).
Habmoienue 3aryxaromux kosedannii. MiccienoBanue
CBOMCTB BBIHY)K/ICHHBIX KOJICOaHUH.

Habmronenue pesonanca. IIpoBenenue sxcriepuMeHTa:
MCCIIeI0BAaHUE 3aBUCUMOCTH TIEPHOIa MAJIbIX KOJIeOaHUH
rpy3a Ha HUTHU

OT JUIMHBI HUTH U MAacChl TPy3a; UCCIIC0BAHNE
MEPEeMEHHOT 0 TOKA B I[N U3 MOCJIEI0BATEIHHO
COCAMHEHHBIX KOHCHCATOPA, KaTYIIKU U PEe3UCTOpa.
OneHka abCOMOTHBIX M OTHOCUTEbHBIX ITOTPEIIHOCTEN
WU3MEPECHUM (PU3NYECKUX BEITHYHH.

OObscHEHNE MPUHIIUIIOB JIEHCTBUS U YCIOBUI
0€301acHOro MPUMEHEHHSI SJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOT0 TOKa, JTUHHUH dJIeKTporepead.
Pemmenne pacu€THbBIX 3a/1a4 C BHO 33JJaHHON (U3NYIECKON
MOJIEIIBIO

C MCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYII,
OMHCHIBAIOIUX MEXAHUUECKHUE U DJIEKTPOMArHUTHBIC
KoJIeOaHHsI.

Onucanne MEXaHMYECKUX M SJIEKTPOMATrHUTHBIX
Kosie0aHu# C UCIONIb30BaHNEM (DU3UUYECKUX BEITUUHH:
MIePHOJT U 9acTOTa KojeOaHui, aMITuTyaa U ¢daza
KoJie0aHMi, 3apsia U cujla TOKa

B TAPMOHUYECKHX IJIEKTPOMArHUTHBIX KOJICOAHMSIX.
Pemrenne xauecTBEHHBIX 3a1a4

C OTOPO HAa U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH,
OMUCHIBAIOIINE MEXAHUUYECKHUE U DJIEKTPOMArHUTHbBIE
KoyieOanus.

Pabora B rpymnmnax npu miaHUPOBaHHUH, IPOBEACHUH U
WHTEPIPETAIlN PE3YJILTATOB OMBITOB, U aHAJIN3E
JIOTIOJTHUTEIBHBIX UCTOYHUKOB MH(POPMAIIIH 10 TEME.

36




AIIEKTPUYECKHI TOK.

18. JleiicTBytoiee
3HAYEHHE NIEPEMEHHOIO
TOKa.

19. Tpancdopmarop.
IIpoussoxacTso, nepenaya
U TIOTpeOJICHHE
AEKTPUYECKON SHEPIUH.

2.2

MexaHndeckue u
3JIEKTPOMAarHMTHbIE
BOJIHBI (4 1)

20. Mexannueckue
BOJIHBI.

21. DneKTpoMarHuTHbIE
BOJIHEI. CBOIiCcTBa
AIIEKTPOMArHUTHBIX
BOJIH.

22. 300perenue paano
A.C. IlonnoBbIM.
[TpuHIMIIBI paUOCBSI3U.
Tenesuaenue.
Pagunonokamust.

23. KoumponvHas
paboma Ne 2
«Koebanus 1 BOJHEI».

MexaHn4ecKue BOJIHBI, YCIOBUS PaCIPOCTPAHEHHUS.
Ilepuoa. CkopocTh pacipoCTpaHEHuUs U AJIMHA
BOJIHBL. [lonepednsle ¥ MPOIOJIBbHBIE BOJIHBI.
Hurtepdepernuns u nudpakiust MeXaHHIeCKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa. DJIeKTPOMarHuTHbIE BOJIHBI.
VYcaoBus n3nydeHust 3J€KTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus Bekropos E, B,

U B JIGKTpOMarHuTHou BoJsiHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
IpeoOMIIEHUE, MOJSIpU3alus, UPPaKIus,
uHTepdepennns. CKoOpocTh EKTPOMarHUTHBIX
BOJIH.

[Ikana 3neKTpOMarHUTHHIX BOJH. [Ipumenenne
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI paJUOCBA3H U TENEBUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE 3arpsi3HEHHE
OKpYyKarolel cpeapl. TexHuueckue ycTpoiucTBa u
MPAKTUYECKOE IPUMEHEHHE. MY3bIKaIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasl TUAarHOCTUKA

B TEXHUKE U MEIUIIMHE, pajap, paJuonpuEMHUK,
TEeJIeBU30p, aHTeHHa, TenedoH, CBY-neus

N3ydyenune oOpa3oBaHus U pacHpOCTPaAHEHUS IONEPEUHBIX
Y TIPOJIOJIbHBIX BOJIH.

Hab6ronenue orpaskeHust U npeloMIIeHUs, UHTeppepeHLun
U Audpakiuyuy MexaHnyeckux BosiH. Habmonenue cBszu
I'POMKOCTH 3BYKA U BBICOTBI TOHA C aMIUIUTYION U
4acTOTOM KosieO0aHMii, 3ByKOBOT'O PE30HAHCA.
HccnenoBanne CBOMCTB 3J1€KTPOMATHUTHBIX BOJIH:
OTpa)keHue, MpeoMIICHNE, OApU3aLus, AUPpaKLns,
uHTepdepeHuus. Mzyuenue ycnoBuil u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aMMHON OpHEHTaLUU
BeKTOpOB E, B,

U B 2JIEKTPOMAarHUTHOM BoJIHE. M3ydeHune npuMeHeHus
9JIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY.

OObscHEHNE MPUHIIUIIOB JIEHCTBUS U YCIOBHUI
0e30macHOro MpUMEHEHHs MYy3bIKaIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW THATHOCTUKHU

B TEXHUKE U MEAMIIMHE, pafapa, paluonpuéMHUKA,
TeJeBU30pa, anTeHHbl, Tenedona, CBU-neun. Pemenne
pacu€THBIX M KaUEeCTBEHHBIX 3a/1a4 C OMIOPOM Ha U3y4YECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH, OMKCHIBAIOIIHE
pacrpocTpaHEHHE MEXAaHUUYECKUX U AIEKTPOMArHUTHBIX
BoJIH. Mcnonb3oBanue nH(OpMaMOHHBIX TEXHOIOTH JIJIst
IIOKMCKA, CTPYKTYPUPOBaHUs1, HUHTEPIIPETALIUN 1
MpeacTaBieHus: HH(pOpMaluu

MIPH TOATOTOBKE COOOIIECHUH

00 MCIOJIb30BaHUHU HJIEKTPOMArHUTHBIX BOJIH B TEXHHKE.
Yuacrtue B IUCKyCCUH

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUH OKPYXKaroIlel Cpeibl.
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Pabora B rpymnmnax npu miaHUpOBaHUH, IPOBEACHUH U
MHTEPIIPETALMU PE3YJIbTATOB OIBITOB U aHAJIU3E
JIOTIOJIHUTENbHBIX HCTOYHUKOB MH(GOPMAIUH 110 TEME

2.3

OnTnka (9 4)

24. 3aKOHBI OTPAKCHUS
ceera. [Toctpoenue
M300paKEHUI B IJIOCKOM
3epKaie.

25. 3aKoHBI
MPEJIOMIICHHS CBETA.
ITonHoe BHyTpeHHEE
OTpa’KeHUeE.

26. lucriepcust cera.
27. JIunzsl. [ToctpoeHune
N300pakKeHUH B JINH3AX.
28. Jlabopamopnas
paboma Ne 2
«HccnenoBanue CBOMCTB
M300paKEHUM B JIMH3aX».
29. Untepdepenuus
CBeTa.

30. ludpaxius cBera.
JudpaxkuronHas
pelerka.

31. Ionsipuzanus cBeTa.
32. KoumponvHas
paboma Ne 3 «OnTukay

I'eomerpuueckas ontuka. [Ipsmonnneiinoe
pacnpocTpaHeHHUe CBETa B OJHOPOAHOU cpeae. JIyu
cBeTa. ToueuyHbli UCTOYHUK cBeTa. OTpaxeHue
cBeTa. 3aKOHBI OTpakeHus ceera. [locTpoeHue
M300pakeHU B IIIOCKOM 3epkaiie. [Ipenomnenue
cBeTa. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN
IIoKa3aresb npesnomieHus. [lomnoe BHyrpeHHee
otpaxkeHue. [IpenenbHblid yroa noaHoro
BHYTPEHHET 0 OTpaxkeHus. Jlucnepens cBera.
CnoxxHbIl cocTaB Oenoro ceeta. L[er.
CoOuparoniye 1 pacceuBaOIINe JUH3bI. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE U ONTUYECKAs CHIIa
TOHKOM JMH3BL. [TocTpoeHune nzo0pakeHuil B
CcOOMpAIOIINX U paccerBaroIuX JuH3ax. Popmyna
TOHKOM JIMH3EIL. Y BeJIMUEHHUE, JaBaeMOE JIMH30M.

Hpeﬂenm MNPpUMCHUMOCTU FCOMeTpI/I‘IeCKOI\/’I OIITUKH.

Bonnoas ontuka. UaTepdepenuus ceera.
KorepeHTHBIE HCTOUYHUKH. Y CIIOBHSI HAOMIOACHUS
MaKCUMyMOB I MUHMMYMOB

B UHTEP(EPEHLINOHHOM KapTHHE OT JIBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.
Hudpaxius ceera. udpaxmonHas pemerka.
VYcaoBue HabI0IeHHS TIIaBHBIX MAKCUMYMOB TIPU
[aJI€HU MOHOXPOMATHYECKOIO CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.

ITonapusanus ceera. Texunueckue ycTpocTBa U
MIPaKTUYECKOE IPUMEHEHHE. OUKH, JIYIa,
¢doroarnmnapaT, TPOSKIIMOHHBIH amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJJOKOHHAs OITHKA,
JU(PPaKIMOHHAS peIETKa, MOJISPOU]

N3yueHne sSBIEHUS [TOJIHOTO BHYTPEHHET'O0 OTPAXKEHMSI, €TI0
IIPUMEHEHHUs B cBeTOBOAE. M3ydenue monenen
MHUKPOCKOIIa, TEJIECKOIIA.

ITomyyenue criekTpa ¢ IOMOIIBIO IPU3MBI U
TU(PaKkIMOHHON peméTku. M3mMepenne nokasarens
IIPEJIOMJICHUS CTEKJIA.

HccnenoBanue CBONCTB M300pakeHU B JIMH3AX.
OOBbsicHeHHe IPUHIIMIIOB JEHCTBUS U YCIOBUN
0e30macHOro MPUMEHEHHsI OYKOB, JIYIbI, (hoToarIapara,
IIPOEKLMOHHOTIO anapaTa, MUKPOCKOIIa, TEJIECKOIIA,
BOJIOKOHHOH ONTHKH, TUPPAKINOHHON PEHIETKH,
HOJIIPOUAA.

Pemrenue pacy€rHbIX 3a/1a4 ¢ IBHO 337aHHON (PU3UYECKOM
MOJIEJIbIO

C MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (OpMYII
reomeTpuueckoil ontuku. Iloctpoenue u onucanue
M300pakeHHUs, CO3/1aBaEMOr0 IJIOCKUM 3€pKajioM, TOHKOM
JIUH30M.

PaccmoTrpenue npeneiaoB IpUMEHUMOCTH T€OMETPUYECKOM
OITHKH.

Pacno3naBanue (pr3nuecKuX SIBJICHUN B OIbITaxX U
OKpPY)KAIOIIel KU3HU: IPSIMOJIMHEWHOE paclpoCTpaHEHHE
CBETa, OTpakKeHHeE, IPEJIOMIICHUE, HHTEpdEepeHLINs,
TUQpakLus U MOJIIPU3AIUS CBETa, TUCIIEPCHs CBETA.
N3ydenue ycnoBuilt HaOIIOACHUS MAaKCUMYMOB 1
MUHHUMYMOB

B MHTEp(DEPEHIIMOHHONW KapTHHE OT JIBYX CHH(A3HbBIX
KOT'€pEHTHBIX HCTOYHUKOB.

VYcnoBue HaOIIOACHUS [VIABHBIX MAaKCUMYMOB ITPU
NaJeHUM MOHOXPOMAaTHYECKOIO CBETA

Ha JU(PPaKIMOHHYIO PeIETKY. AHAIN3 ONTHYECKUX
SIBJICHU I

C MCIOJIBb30BAHUEM 3aKOHOB. 3aKOH NPSMOJIMHEHHOTO
pacrnpoCcTpaHEeHHUs CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI NpesioMsIeHus cBeTa. Onucannue ONTHYECKUX

38




ABJICHUM
C MCIIONIb30BaHNEM (U3UUECKUX BETMYUH: (POKYCHOE
paccTosiHUE U ONTUYECKas CHJIa JIMH3bI

Paznen 3. OcHOBBI cienUAIBLHOM Teopuu oTHOCHTeIbHOCTH (1anee — CTO) (4 1)
3.1 OcHoBBI cienuaJdbHOH | ['paHULIBI IPUMEHUMOCTH KJIACCUYECKOMN Pemenne kauecTBEHHBIX 33124
TeopuM MexaHukH. [locTynaTel cnenuanbHOU TEOPUU ¢ onopoy Ha u3ydeHnble nocrynarel CTO.
OTHOCUTEJILHOCTH (4 4) | OTHOCHUTEJIBHOCTH: NHBAPHAHTHOCTH MOJTYJIS Hcmonrs3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTHH ISt
CKOPOCTH CBETa B BaKyyme, IPUHIUI MIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIMH 1
33. [locrynatst OTHOCHUTEJIbHOCTU DUHIITEHHA. npeACTaBIeHUs] HHPOPMAIMH MIPH MOTOTOBKE COOOIICHUI
CIIeUaJIbHON TeOpuun OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHUE | O IPaHULIAX IPUMEHUMOCTH KJIACCUUYECKOW MEXaHUKU U
OTHOCHUTEIILHOCTH. BPEMEHU U COKpPALIECHHUE JUIMHBI DHEPrusi U ocHoBax CTO
34. IlpoctpaHcTBO U UMITYJIbC PESIITUBUCTCKOM YacTULbl. CBSA3b MAcChl €
Bpems CTO. SHEPIrUeH U UMITYJIbCOM PESITUBACTCKOM YaCTULIBI.
35. 3aKOH B3aUMOCBSI3H DHeprus noKos
Macchl U DHEPIHUH.
36. CooTHo1IEHHE
KJIACCHYECKON MEXaHUKHU
u CTO.
Paznen 4. KBanToBas ¢pusuka (18 u)
4.1 OaeMeHThI KBaHTOBOl | DoTonbl. ®opmymna [Inanka cBsi3u sHeprun ¢porona | Habmronenue dpotorddexra

onTuku (6 4)

37. I'mnoresa Ilmanka o
kBaHTax. ®opmyna
IInanka.

38. ®oTordhdexr.
3akoHsb! poTodppexTa.
39. VpaBHenue
DOHHIITEHA 1T
dotorddexra.

40. Pemrenue 3aj1a4 Ha
3aKkoHbI (hoToddDekTa.
41. JlaBrneHue cBeTa.
Ormertel [1.H. Jlebenesa.

C €ro 4aCTOTOW. DHeprus u UMIysbc (GOTOoHA.
OtkpsiTue U uccaenoBanue Gorodpdexra. OnbITh
A.T'. Croneroa. 3akoHbl poTo3(hpeKTa.
VpaBHenue DitHmTeitHa 17151 porodaddexTa.
«KpacHnas rpanuna» ¢pororddexra. Jlapnenue
cBeTa. OnbITHI

I1.H. Jlebenena.

XUMHUeCcKoe JeHCTBHE CBeTa. 1 eXHHUeCKIe
YCTPOMCTBA U MPAKTHUECKOE IPUMEHEHUE!
dboTodeMEHT, POTOJATIHK, COTHEUHAs OaTapes,
CBETOJIMO]

Ha yCTaHOBKE C IMHKOBOM muiactuHoil. MccnenoBanue
3aKOHOB BHeIIHero (portorddexra.

OOBbsicHeHNE OCHOBHBIX MTPUHIIUIIOB ACHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KakK: (DOTOIIEMEHT,
dboromatuuk, conHeyHas 6arapes, CBETOUOI; U YCIOBUI
ux 0€30MMacHOr0 MPUMEHEHHUS B MPAKTHYECKON KU3HHU.
Pemmenne pacu€THBIX 3a/1a4 C SBHO 33JJaHHON (U3NYIECKON
MOJCIBIO

C UCTIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB M (hOPMYIT
KBAaHTOBOM ONTHKH. PelreHre KaueCTBEHHBIX 3a7a4

C ONOPOY HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTHUKHU. Pacnio3HaBaHue GU3HUYECKUX SIBICHHI
B y4eOHBIX OnbITax: GoTodIeKTpHuecKuil 3 dekT,
CBETOBOE JIaBJICHUE.
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42, XUMHUUYECKOE
NENCTBUE CBETA.

Omnucanne N3ydeHHBIX KBAHTOBBIX SIBJICHUN U IIPOLIECCOB
C MCIIOJIb30BaHUEM (PU3UUECKUX BEIIUYMH: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JIMHA BOJIHBI M 4aCTOTa CBETA,
SHEPrusi ¥ UMITYNIbC (POTOHA.

4.2 Crtpoenne atoma (5 4) Mopnens aroma Tomcona. OnbiThl Pesepdopaa no Nzyaenue monenu ombita Pesepdopaa. [IposenecHue
paccesHUIo AKCIIEPUMEHTA
43. CtpoeHue aroma. a-yactull. [Inanerapuas mogens atoma. [locTynarsl | mo HabMOAEHUIO TMHEHYATOro cekTpa. OreHka
OmnsiThl Pesepdopra. bopa. Mznydenue u noriormieHue GOTOHOB MPU a0COJFOTHBIX M OTHOCUTEIBHBIX MOTPEIIHOCTEH U3MEPEHHIA
44. Tloctynatsl bopa. IIepPEeX0/I€ aToMa € OJTHOTO YPOBHS SHEPIMH Ha (bu3NYECKUX BETUYHH.
45. Vcnyckanue u npyroii. Bunel criektpoB. CriekTp ypoBHel 3Heprun | 3yuenue monenu aroma: TomcoHa, miiaHeTapHOW MOAEIU
MOTJIOIIEHHUE CBETa aToma BOJIOpO/Ja. aToma, mozenu atoma bopa.
aTOMaMH. BostHoBbIE cBOMCTBA yacTull. BonHbl ne bpous. N3ydyeHnne cekTpa ypoBHEN SHEPTHHU aTOMa BOAOPO/IaA.
46. Buabl CieKTpOB. KopnyckynsipHO-BOJIHOBOH JyaJlu3M. OOBbscHEeHNEe TPUHIIUIIOB ICUCTBUS U YCIOBUI
47. CioHTaHHOE U CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4eHHE. 0€30MmacHOro NMPUMEHEHHUSI CTIEKTPOCKOIIA, Ja3epa,
BBIH Y)KJICHHOE TexHuueckue ycTpoucTBa U IPAKTUYECKOE KBaHTOBOT'O KOMIIbIOTEPA.
U3ITy4ECHHUE. [IPUMEHEHUE. CIIEKTPaJIbHBINA aHAIN3 Pemenne kauecTBEHHBIX 3a/1a4
(cekTpockor), j1a3ep, KBAHTOBBIH KOMITBIOTEP C OMOpPOl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢uznueckue sBiaeHUs 1o Teme «CTpoeHue aroman.
Pacrnio3HaBaHue (pU3NYECKUX SIBICHUI B yU€OHBIX OIBITaX:
BO3HMKHOBEHHE JIMHEWYATOr0 CIEKTPa U3TydeHus. AHAIu3
KBaHTOBBIX IIPOLIECCOB U SIBJIEHUH C UCIIOJIB30BAHNEM
ocTynaToB bopa
4.3 ATomHoe s1apo (7 1) OKCHEepUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTD N3ydeHune 3KCrepuMEHTOB, I0Ka3bIBAIOIIUX CI0KHOCTh

48. OTKpBITHE
paZOaKTUBHOCTH.

49. CTpoeHue aTOMHOTO
a1pa. SInepHble CUIIBI.
50. Jledext Macchr sapa.
DHeprusi CBS3U.

51. SAnepHslit peakTop.
TepMosiIepHBIi CUHTES.
52. DnemeHTapHBIE
JacTULBL. MeToabl
HaOJIIOAECHUS U
perucrpanun
2JIEMEHTAPHBIX YaCTHUIL.

cTpoenus sapa. OTKphITHE PallOaKTUBHOCTH.
OmneiTl Pesepdopaa mo onpenenennto cocrasa
panmoakTUBHOrO n3nydeHus. CBoicTBa anbda-,
Oera-,

ramma-usiydeHus. BiusiHue paaoakTHBHOCTH Ha
’KUBBIE OPIraHU3MBI.

OtkpsITHE IpOTOHA U HENTpoHA. HyknoHHas
Mozenb siipa [eizenOepra-MBaneHko.

3apsn sapa. MaccoBoe uncio aapa. M3oTonsl.
Anbda-pacnaa. DNeKTPOHHBIA U TO3UTPOHHBIH
Oera-pacnaj. ['amma-uznyuenue. 3aKoH
paZoaKTUBHOIO pacraja.

OHeprus cBA3M HYKJIOHOB B sipe. SlnepHble CHIIBL.
JedexT maccel sinpa.  Snepusie peakiuu. Jlenenue

CTPOEHMS aTOMHOTO S1pa.
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM
¢dotorpadusim). M3ydeHne sAepHBIX CUII, SISPHBIX
peaknuii CHHTE3a M pacnaia, TEPMOSIIEPHOTO CUHTE3A.
W3yuenue HykJIoHHON Moaenu siipa [eiizenOepra-
HBanenko. OObsICHEHHE YCTPONUCTBA U IPUMEHEHUS
JI03UMETpa, Kamepsl BUiIbcoHa, IAEpHOTO peakTopa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha [IOJIy4€HHBIC 3HAHMS, B T.4. O 3apse U MaCCOBOM YHCIIE
anpa. PacriozHaBanue Gpu3nyecKux sSBICHUN

B y4€OHBIX OIBITaX M B OKPY>KAIOLIEH KU3HU:
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJUOAKTUBHOCTb.
Onucanne KBAHTOBBIX SIBJICHUH U IIPOLIECCOB C
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53. Jlabopamopnuas
paboma Ne 3
«HccnenoBanue TpeKoB
gactuil (110 TOTOBBIM
dbotorpadusam)y.
54.KonmponvHas
paboma No 4
«KBanToBas puzuka»

Y CUHTE3 fJIEp.

SInepHbiit peaktop. TepMosiiepHBI CUHTES.
[TpoGiemMbl U TEPCIIEKTUBHI SIEPHOU SHEPTCTHKH.
DKOJIOTMYECKHUE aCEKTHI sIICPHON SHEPreTHKHU.
DnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo/1p1 HAOTFOICHUS U PETHCTPAINH
AJIEMEHTAPHBIX YACTHIL.

@yH/1aMEHTAJIbHbIC B3aUMOJICUCTBUA. ENMHCTBO
(U3UYECKOM KapTHHBI MUpa. TeXHUYECKUE
YCTPOWCTBA U MPAKTUYECKOE TPUMEHECHHUE!
JIO3UMETP, Kamepa BuiibcoHa, siepHbIil peakTop,
aroMmHas bomba

MCIOJIb30BaHUEM (U3NYECKUX BEIHUUH: MIEPUO
MOJTypactiajia, SHEPTusi CBSI3M aTOMHBIX siiep, 1ePeKT
Macchl sapa.

AHaJM3 MPOIIECCOB U SBJICHUHN C UCIOIb30BAHUEM
3aKOHOB U IOCTYJIATOB: 3aKOH COXPAHEHUS
AIIEKTPUUECKOIO 3apsi/ia, 3aKOH COXPAHEHHSI MaCCOBOIO
4yucna, nocrynarsl bopa, 3akoH painoakTUBHOrO pacnaja.
VYuactue B pabote kpyriioro croia «DyHaaMeHTa bHbIE
B3auMoericTBusl. EqUHCTBO (hr3rueckoil KapTUHBI MUpay.
Hcnonrs3oBanne HHPOPMAIMOHHBIX TEXHOJIOTHH ISt
MIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALIMH 1
MIpeCTaBJICHUS WH(OPMAITUU TIPU TIOJITOTOBKE COOOIICHHIA
0 MMPUMEHEHUH 3aKOHOB KBAHTOBOUW (PM3UKU B TEXHUKE U
TEXHOJIOTHUAX, DKOJIOTHYECKUX aCTIEKTaX sICPHOU
SHEPIeTUKH.

Pasznea 5.

JJ1eMeHTbI ACTPOHOMHUM U

acTpodpusuxu (7 4)

5.1

DJIeMEeHThI ACTPOHOMMH
u actpodusuxku (7 4)

54. DTansl pa3BUTHS
ACTPOHOMHUHU.

55. ConHeuHas cUCTeMa.
Connue.

56. Inarpamma
«CTIEKTPaNIbHBIN KJ1acc —
CBETUMOCTB .

57. CoBpeMeHHbIE
NPECTaBIICHUS

0 MIPOUCXOXKACHUH U
spomonnn ConHIa u
3BE3 L.

58. Mueunsrii [Tyt —
Hama ["anaktuka. Tunel
TaJIaKTHK.

59. Beenennas. Teopus
Bosnbioro B3peiBa.

Otanbl pa3BuTUs actpoHomuu. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUHU.
Bun 3Bé3nHoro Heb6a. Co3Besnus, spKue 3BE3/IbI,
IUTAHETHI, UX BUJAMMOC JBHKCHUE.

ConHeyHas cucrema.

Comune. ConHeuynast akTUBHOCTE. MICTOYHHK
sHepruu CosHua U 3BE31. 3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTHUKU. JlMarpaMma «CIeKTpaJIbHbIN
KJIaCC — CBETUMOCTb». 3BE3/IbI IJIaBHOM
IIOCJIEA0BATEIIFHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTBY» JJIs1 3BE3]T TTIaBHOM

MOCJIEIOBATEILHOCTH. BHYTpeHHEe CTpoeHHE 3BE3I.

CoBpeMeHHbIE MPEeICTABIICHUS
0 MPOUCXOXKACHUH U dBoJorrK CoJHIIA U 3BE3].
Tansl )KU3HU 3BE3.

Mneunsiii [1yre — Hama ["anaktuka. [lonoxenue u

nsmkenne ConHma

B ['amakTuke. Tumel ranaktuk. PagyuoraiakTukyu U
KBa3apbl. YEpHBIE ABIPEI B sIPAX TAIAKTHK.
Bcenennas. Pacunpenune Beenennoii. 3akoH

[ToaroroBka cooO1ieHuit 06 3Tanax pa3BUTHs aCTPOHOMMH,
0 MPHUKJIAJHOM U MUPOBO33PEHUYECKOM 3HAYEHUH
aCTPOHOMUH, O METOJAaX MOJYy4EHHS] HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUU, OTKPBITUAX B COBPEMEHHOM
aCTPOHOMMUM.

N3ydeHne COBpeMEHHBIX MPEACTABICHUHN O
IIPOUCXO0XkIeHNN U 3Bomonuu ConHua u 3BE31. M3yuenue
THUIIOB TrallakTHK, paJiMoTralakTUK U KBa3apoB. M3yueHue
JIBIDKEHUS] HEOECHBIX TeJ, SBOMIONNY 3BE371 U BeenenHoi,
MPOIIECCOB, MPOUCXOMSIIINX B 3BE3NAX, B 3BE3THBIX
CUCTEMAX,

B MEXTaJaKTHUECKOH cpesie, MacIITaOHON CTPYKTYphI
Bcenennoii. O0bsicHeHue pacimpenus BeenenHoit Ha
ocHOBe 3akoHa Xa0b6ua. [ToaroroBka k 00CYXIEHUIO
HEpeIIeHHbIX TpobseM acTpoHomuH. [IpoBenenue
Ha0JII0/IEHU I HEBOOPYKEHHBIM IJ1a30M

C MCMOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN 1151
OIIpEEIICHUS MOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JAaTy. OCHOBHBIE co3Be3usi CeBepHOro
MOJIyLIAPHsL U APKUE 3BE3/IBI.
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60. MerarajakTuka.

Hepeménnsie npobiemMsl

ACTPOHOMMUH.

Xab6ma. Pazoeranue ranaktuk. Teopust bonbiroro
B3pbIBA. PEIMKTOBOE U3ITydeHue.

Macmtabnas ctpykTypa Beenennoii.
Meraranaktuka. Hepeménnsie mpo6iemsl
aACTPOHOMHUU

[IpoBenenue HabmoneHuii B Teneckon JIyHbI, TIIaHET,
Mineunoro IIytu. Yyactue B TUCKYCCUHM O HEPEIIECHHBIX
nmpo0seMax aCTpOHOMUH

Pa3jnen 6. O6o0mariee nosropenue (4 4)

6.1 Oo6o0maroniee O06o0011eHHEe ¥ cUCTEMaTH3alMsl COIEeP)KaHUS VYyacTtue B JUCKYCCUH O posid (PU3UKU M ACTPOHOMUH B
nosropenue (4 4) paszenoB Kypca «MexaHukay, «MonekyispHas Pa3IMYHBIX cepax AeATeIbHOCTH YeIOBEKa.
¢du3uKa 1 TepMOMHAMUKAY, «DNEeKTpoAuHaMuKay, | [loaroroBka cooOuieHnit o Mmecte PU3NUECKON KAPTUHBI
61. O600menne u «Konebanus u BoaHb», «OCHOBBI CclIeUATbHON MHpa B Py COBPEMEHHBIX IIPEICTABICHUN
cucreMaTu3anus TEOPUU OTHOCUTENILHOCTHY, «KBaHTOBas pu3uKay, | O HpUpoAeE.
MaTepuaia Kypca «37eMeHTHI aCTpOHOMUU U acTpodusukm». Poms | BeimonHeHnue yqaeOHBIX 3a1aHU, TEMOHCTPUPYIOIINX
«MexaHHuKa» (GU3uKU 1 ACTPOHOMHMHU B SKOHOMHUYECKOH, OCBOCHHE OCHOBHBIX MOHATHH, (GU3NUECKUX BEITUYUH U
62. O600menne u TEXHOJIOTUYECKOM, COLIMANbHON U 3TUYECKOU 3akoHOB Kypca ¢usuku 10-11 kmaccos
cucreMaTu3anus cdepax eATeIbHOCTH YeJIOBEKa, POJib U MECTO
MaTepuaia Kypca (GU3KMKH U aCTPOHOMUU
«MonekynsipHas pU3UKa | B COBPEMEHHON Hay4yHOW KapTHHE MHMpa, 3HaUeHUE
U TEPMOJIMHAMUKA» OIHCATENIbHOM, CUCTEMATU3UPYIOLLIEH,
63. O6001eHNE U OOBSICHUTENILHON M MPOrHOCTUYECKOM (pyHKITHIA
cUCTEMaTU3alus ¢buznyeckoil Teopuu, poJib GU3NYECKON TEOPUH B
Marepuaina Kypca (bopMHPOBaHUY MPEICTaBICHUIH
«ONEKTPOANHAMUKA 0 (pu3nUecKkoi KapTHHE MUPaA, MECTO (PU3UYECKOM
64. Umozosas KapTHHBI MUPA
KOHMpONbHAs paboma. B 00ILIEM psiZly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABIECHUI O IPUPOIE
Pe3epB (3 v)
OBIIEE 68
KOJIMYECTBO
YACOB I1IO
[TPOI'PAMME
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CUCTEMA OHEHUBAHUSA U KOHTPOJIb

OIIEHKA YCTHBIX OTBETOB YUYAIIIHXCA 110 ®U3HKE

OtmeTka «5» CTaBUTCA B TOM Cllydae, €CIIMd Y4Yallluicsl TOKa3bIBa€T BEPHOE
NOHMMaHuEe (PU3NYECKON CYIIHOCTH paccMaTpUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH,
3aKOHOB M TEOpHi, /1TaeT TOYHOE OMNpEeJeIeHUE M MCTOJIKOBAHWE OCHOBHBIX MOHSITHH,
3aKOHOB, TEOPHIA, a TaKKe MPABUIBHOE ONpeAesieHue PU3NIECKUX BEIUYHH, UX CIUHUI] U
CIoco00B U3MEpPEHUSs; MPABUIIBHO BBIMOJIHIET YEPTEKHU, CXEMbI U TpadUKHU; CTPOUT OTBET
0 COOCTBEHHOMY IUIaHy, COITPOBOKIAET paccKa3 HOBBIMHU MPUMEPAMHU, YMEET MPUMEHUTD
3HAHMS B HOBOM CUTYallMM IPH BBINOJHEHUU MPAKTHYECKUX 3aJaHUIl; MOXKET YCTaHOBUTH
CBA3b MEXKJy M3y4aeMbIM U paHEe U3YYEHHBIM MATEPHUAIOM O Kypcy (PU3MKH, a TAKKE C
MaTepHanioM, YCBOCHHBIM MIPU U3YUYEHHUH JIPYTUX MPEIMETOB.

OtmeTka «4» - eciM OTBET YYEHHKA YIOBJIETBOPSIET OCHOBHBIM TpeOOBaHUAM K
OTBETY Ha OLEHKY «5», HO JJaH 0€3 UCI0JIb30BAHUS COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB,
0e3 mnpuMEHEHUs 3HAHUN B HOBOM CHUTyallud, Oe€3 HCIOJIb30BaHUs CBs3€l C paHee
U3YYEHHBIM MAaTE€pHaiOM U MaTepuajoM, YCBOCHHBIM NPU U3YyYEHUHU JIPYTHX MPEIMETOB;
€ClIi y4Yallluics JONMYCTUI OAHY OLIMOKY WM He OoJjiee NByX HEAOYETOB U MOXKET HUX
UCIPAaBUTh CAMOCTOSTENIBHO WK C HEOOJIBILION TOMOILBIO YUUTENS.

OTtmeTrka «3» CTaBUTCS, €CIAM YyYallUiics MpaBWJIBHO TOHUMAET (U3NUYECKYIO
CYIIHOCTh PAacCMaTpPUBAEMbIX SBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE€ HMMEIOTCS
OTHENbHbIE TpoOeNbl B YCBOGHMHM BOMNPOCOB Kypca (U3MKHA, HE TMPENATCTBYIOIINE
JanbHEHIIEeMy YCBOCHHUIO MPOTPaMMHOrO MaTepuaia; ymMeeT 4NpUMEHATh IOJTy4YEHHBIE
3HaHMS TIPpU PEIIEHHH NPOCThIX 3aJad C HCIOJIb30BAHUEM TOTOBBIX (OPMYIN, HO
3aTpyIHSIETCSl MPHU pEelIeHUH 3a]ad, TpeOYIIMX MpeoOpa3oBaHUs HEKOTOPBIX (hopmyd;
JOMYCTHJI HEe Oojiee OJTHOM Tpy0oil OMOKM U IBYX HEA0UETOB, HE Oojiee OJHOM TpyOoil U
OIHOM HerpyOo# ommoOKu, He OoJiee NBYX-TPEX HETpyOBIX OIIMOOK, OJHOW HErpyooun
OIUOKH U TPEX HEIOUETOB; TOMYCTUIT YETHIPE WIIU MATh HEJIOUETOB.

OTMmeTKa «2» CTaBUTCA, €CIIM Yy4YallluHcs HE OBJIaJed OCHOBHBIMH 3HAHMSIMH W
YMEHHUSIMH B COOTBETCTBUHU C TPEOOBAHUSMHU MPOTPaMMbl U JOMYCTHII OOJbllE OMUOOK U
HE0YETOB, YeM HEOOXOIUMO ISl OLEHKHU «3.

OneHnka «1» cTtaBUTCA B TOM Cily4ae, €CJId YYEHHUK HE MOXET OTBETHTh HA HA OJIMH
U3 MTOCTABJIEHHBIX BOIIPOCOB.

OILIEHKA ITHCHhbMEHHBIX KOHTPOJIBHbBIX PABOT

OTMeTka «5» cTaBUTCS 3a PadOTy, BBINOJHEHHYIO TOJHOCTBIO 0€3 OHIMOOK H
HEJO04YETOB.

OtmeTka «4» cTaBUTCS 3a PabOTy, BBINOJHEHHYIO MOJHOCTBHIO, HO NPH HAJIUYUH B
Hel He 0oJsiee 0JIHOM HEeTpyOoi OIMOKU U OJTHOTO Helo4ETa, He OoJiee TPEX HEOUETOB.

OtMeTka «3» CTaBUTCS, €CIM YYCHHK MPAaBHIBHO BBIOJHWI HE MeHee 2/3 Bcei
paboThl WM JOMYyCTUI HE Ooyiee ONHON TpyOoil ommOKH W JIBYX HEAOUETOB, HE Ooee
olHOM TpyOOil M omHOW HErpyOol ommOKu, He OoJjiee TPEX HErpyOBIX OMIMOOK, OTHOU
HEerpyOoil omuOKu U TPEX HETOUETOB, MPU HATUYUH YETHIPEX-TISITH HETOUYETOB.

OTmeTKa «2» CTaBUTCS, €CJIM YUCIO OMIMOOK M HETOYETOB MPEBBICUIO HOPMY IS
OILIEHKU «3» WJIH MPaBUIBHO BBHITIOJHEHO MeHee 2/3 Bcel paboThlI.

OtmeTka «1» cTaBUTCA, €CIM YYEHUK COBCEM HE BBIITOJIHWII HU OJHOTO 3a/IaHMS.
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OLIEHKA IIPAKTHYECKHUX PABOT

OTMeTKa «5» CTaBUTCS, €CIU YYAIlIMICS BBIMOJIHAECT pabOTy B MOJHOM OOBEME C
coOJII0JIEHHEM HEOOXOJMMOW TMOCIEN0BATEIbHOCTH MNPOBEIEHUS ONBITOB M W3MEPEHHUN;
CaMOCTOSITENIbHO M PaIlMOHAJIbHO MOHTHPYET HE0OXO0auMoe 00O0pYAOBAHUE; BCE OMBITHI
OPOBOJUT B YCIOBUAX M PEKHUMAX, OOECHEUMBAIOIIUX TMOJYYCHHE MPaBUIbHBIX
pe3yibTaTOB M BBIBOAOB; COOJNIO/AaeT TpeOOBaHMS TPaBUJI TEXHUKH OE€30MacHOCTH;
MPaBUJIBLHO M aKKYpaTHO BBIMOJHSAET BCE 3alUCU, TaOIUIIbl, PUCYHKH, YEPTEKHU, TPAPUKH;
MPABWJIBHO BBINOJHSAET aHAIN3 TOTPEIIHOCTEN.

OtmeTka «4» CTaBUTCS, €CIU BBIMOJHEHbI TPeOOBaHUS K OLEHKE «5», HO ObLIO
JOMYIIEHO JIBa-TpU HeA0uETa, He 00siee OAHONM HErpyOoi OIMOKHU U OJTHOTO HEA0UETa.

Otmerka «3» craBHUTCS, eciu padoTa BBINOJHEHA HE IOJHOCTBIO, HO OO0BEM
BBITIOJTHEHHOM YaCTW TAKOB, YTO IO3BOJIIET MOJIYYUTH NMPABWIBHBIN PE3yNbTaT U BBIBOJ;
€CJIM B XOJI€ MPOBEAECHUS ONbITA U U3MEPEHHUS ObLIN JOMYIIEHBI OLITUOKY.

OTtmeTka «2» CTaBUTCS, €COU padoTa BBINOJHEHA HE TMOJHOCThIO, U OOBEM
BBINIOJIHEHHOM 4acTy paOOThl HE MO3BOJIAET CAENATh MPaBUIIBHBIX BBIBOJIOB; SE€CIIU OMbITHI,
U3MEPEHUs, BBIYUCIICHHUS], HAOII0IEHUS TPOU3BOANINCH HEMPABUIIBHO.

OtMeTka «1» CcTaBUTCS, €CIM y4alluhcs COBCEM HE BBIMIOIHWI padoTy. Bo Bcex
CJIy4asiX OLICHKa CHUYXKAETCsl, €CIIM YYEHHUK He COOJII01al MTpaBuila TEXHUKH 0€30I1aCHOCTH.

VYcTaHOBIEHUE YPOBHS JOCTHKEHHUS pPE3yJbTAaTOB OCBOCHUS Y4E€OHOIro NperMeTa
OCYILECTBIISETCA Yepes3 MOIYyTOA0BYIO U F'OJOBYIO IIPOMEKYTOUHYIO aTTECTALUIO.

@opMOM  MOJYrOAOBOM MPOMEXKYTOYHOM AaTTECTALMU  SIBIIETCA IHMCbMEHHAs
IpOBEpKa —KOHTPOJIbHAS padoTa.

IIpomMexyTouHass aTTecTanysi TPOBOJUTCS 3a TPU HENEIH 10 OKOHYAHHUS TMOJIYTOJIHS
y4e0HOT0 roja.

I'omoBass mpomexyTouyHass arrecTalys IPOBOAMTCA Ha OCHOBE PE3yJIbTaTOB
NOJIYTOJOBBIX ~ MPOMEXYTOUHBIX  aTTeCTallMii, M TpPeICTaBIsseT co0Oil  cpeaHee
apumeTnyeckoe pe3yJabTaTOB TOJYroJOBBIX arrecTanmil. OKpyriieHue pesysbrara
IPOBOJUTCSA B MOJB3Y OOywaromerocss M (UKCUPYETCS B KJIACCHOM >KypHaJe LIEJIbIM
YUCIIOM.

Qukcanus pe3ysibTaTOB IMPOMEKYTOYHOM  aTTECTAllMM  OCYILIECTBIACTCS IO
NATUOAIIBHOM CUCTEME B KJIACCHBIX KypHaJax.

Ilepeyennb omuoOK.
I'pyObie ook

1. HesnaHwue onpeieieHui OCHOBHBIX MOHSATHUM, 3aKOHOB, MPABUJI, MOJOKEHUN TEOPUH,
dbopmyI, oOMENPUHATHIX CHMBOJIOB, 0003HAYCHUS (PHU3NYECKUX BEIIUYUH, CTUHUILY
U3MEPEHUS.

2. HeymeHnue BBIZICNSTH B OTBETE TJIaBHOE.

3. Heymenue npuMeHATb 3HaHUS AN pEUICHHs 3a7ad U OOBSCHEHHS (PU3MUECKUX
SBJICHUH; HEMPaBWIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI, 3aJaHMUS WA HEBEPHBIC
OOBSICHEHUS XO0Jla UX PEIICHMS, HE3HAHHE MPUEMOB PEIICHMS 3aJ]ay, aHAIOTUYHBIX
paHee pEIIeHHBIM B Kjacce; OMMOKH, MOKa3bIBAaIOIIME HEMPaBUJIbHOE MOHUMAHHE
YCJIOBHS 3a/1a4M WJIM HETIPABUIILHOE UCTOJKOBAHUE PEIICHHUS.
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HeymMmeHne 4uTaTh U CTPOUTH IPaUKU ¥ MPUHIMITHATILHBIC CXEMBI

Heymenue moaroroButh K paboOTe€ yCTAHOBKY WJIM JIaOOpaTOpHOE 000pYyIOBaHUE,

IIPOBECTH OIIBIT, HEOOXOAMMBIC pacueThl WJIM HCIIOJIB30BATh IMOJTYYCHHBIC JTaHHBIC

JUTSL BBIBOJIOB.

6. HeOpexHoe oTHOmIeHHE K TaOOpPaTOpHOMY OOOpPYIOBaHHIO W H3MEPUTEIHHBIM
puoopam.

7. HeymeHue ompeeuTh TOKa3aHusl U3MEPHUTEIHLHOTO MPUOOopA.

8. Hapymenune TtpeOoBaHMid mpaBuia O€30MacHOTO TpyAa TPUA  BBITOJHECHUH

IKCIIEPUMEHTA.

o1

HerpyoObie omunoxu

1. Herounoctn (GOpMYyIUMPOBOK, ONpPENENEHUN, 3aKOHOB, TEOPUH, BBI3BAHHBIX
HEIMOJIHOTOM OTBETa OCHOBHBIX MPHU3HAKOB OIpeAensaeMoro MoHATusA. Omuokwu,
BbI3BaHHBIE HECOOJIIOICHUEM YCIOBUM MPOBEJICHUS ONBITA UM U3MEPEHUN.

2. OmmOKM B YCIOBHBIX OOO3HAUEHUSX HAa MPUHIMUIHUATBHBIX CXEMax, HETOYHOCTHU

YepTexen, rpauKoB, CXEM.

[Ipomyck uiy HETOYHOE HAaTMCAaHUE HAUMEHOBAHUN eAMHUL (PM3HUUYECKUX BEJINYUH.

4. HepanuoHanbHbIN BBIOOp X0OAa PELICHNUS.

w

Henouersl

1. HepammonanbHple 3amuCHd TNPU  BBIUYUCICHUSAX, HEPAIMOHAIBHBIE  MPUEMBbI
BBIYHCIICHU, TPEOoOpa30BaHU U PEIICHUS 3a/1a4.
2. Apudmernueckue OmMOKA B BBIUUCICHUSAX, €CJIM 9TU OIMMOKH TPy00 HE MCKAXKAIOT
peanbHOCTD MOTYYEHHOTO pe3yJIbTaTa.
3. OtnenpHBIC MOTPEITHOCTH B (POPMYITMPOBKE BOTIPOCA MM OTBETA.
4. HeOpexHoe BBIIIOJIHEHHUE 3aIIUCEN, UepTexell, cxeM, rpauKoB.
Opdorpaduyeckre U MyHKTyaIllMOHHBIE OIIHOKHU.
VYcraHoBieHHE YPOBHSI JOCTHXKEHHSI PE3yJIbTAaTOB OCBOEHHUS Y4YEOHOTO Mpeamera
OCYILIECTBIISIETCA Y€PE3 MOTYTOJOBYIO U FOJOBYIO TPOMEKYTOUHYIO aTTECTAIUIO.
@opMOM  MOJYTOAOBOM MPOMEXKYTOYHOM ATTECTALMU  SIBIIETCA IHMCbMEHHAs
IIpOBepKa — KOHTPOJIbHAs padoTa.
[TpomexxyTouHast aTTecTanusi TPOBOJAUTCS 3a TPU HEACIH A0 OKOHUAHMS TOIYTOIUS
y4eOHOT0 To/1a.
l'omoBast mpomexyTouHas aTTecTalusi MPOBOJUTCS Ha OCHOBE pE3yJIbTaTOB
MOJIYTOJIOBBIX ~ MPOMEXKYTOYHBIX  aTTeCTalldid, M  TpPEACTaBlseT CcoOOW  cpelHee
apu(pMETHIECKOE PEe3yIbTaTOB TMOJYrolOBbIX arrectanuid. OKpyrieHue pesyibTara
MPOBOAMUTCS B TOJIb3Y OOydaromierocss u (QuKcUpyercs B KJIACCHOM >KypHase IEIbIM
YUCIIOM.
Qdukcanusa pe3yJbTaTOB MPOMEKYTOUHOM  aTTECTAllMM  OCYIIECTBISIETCS IO
nATUOANIBHOM CUCTEME B KJIACCHBIX JKypHaJax.
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YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE
10 xnace
1. MaxumeB I'.5., byxoeneB b.b., Corckuit H.H. ®wusuxa 10 kmacc. — M.:
[IpocBenienue, 2022.
PeivkeBuu A.I1. Coopnuk 3amay no pusuke. 10-11 knaces.-M.: Ipoda, 2007.
3. Temartnueckue TpeHHUpoOBOuHbIe BapuaHThl. Pusuka. 9 — 11 kmaccel/ Coct. M.IO.
Hemunosa. — M.: HanimonansHoe oOpa3zoBanue, 2022
4. dusuka. CamocTosATeIbHBIE W KOHTPOJIBHBIE paboThl. 10 kimacc: yueOHOe mocobue
1Tt 001Ie00p. opranm3aiuii: 6a3oBeii u yrayoaeHusiii yposau / E.C. Eprotkun, C.I.
Eptorkuna. — M.: IIpocsemenne, 2018

no

Hcnonvzyemble mexnuueckue cpeocmea
1. TlepcoHasIbHBIN KOMITBIOTED
2. MynbTUMEAUITHBIN POSKTOP
Oopa3osamenvHble OUCKU
e VYueOHbIe JEMOHCTPALIUU IO BCEMY KypCy (PU3MKU CTapIlei MKOJIbI C
noapoousiMu kKoMMeHTapusamMu. DVD nuck.6 UM Apcenan o6pazoBanus, 2012
e Ousuka. 11 kacc. DnekTpoHHOE NpHIIoKeHue K yueOHuky I'.51. Msikuiena,
b.b.byxoBuesa, B.M. Uypruna ( 1 DVD ). [Ipocsemnienue, 2010

Ilpezenmayuu, co3MaHHBIC YUYUTEIIEM U ICTBMHU B TIPOIECCe 00pa30BaTeIHLHOIO MIpolecca
10 KaXXJI0U U3y4aeMOr TeMe

Komnnexm gusuueckozco 060pyoosarus 051 nposedeHus 1ab0pamopHsvix pabom
Tabauywl

11 kiaace

1. MaxumeB I'.4., byxoBueB b.b., Corckuit H.H. ®wuzuxa 11 xmacc. — M.:
[IpocBemienne, 2022.
2. PoivkeBuu A.I1. CoopHuk 3aaau o ¢usuke. 10-11 xknacceer.-M.: Ipoda, 2007.
3. Temaruueckue TpeHHpPOBOUHbIE BapuaHThl. @usuka. 9 — 11 kmacce/ Coct. M.IO.
Hemunosa. — M.: HanimonansHoe oOpazoBanue, 2022
4. Tectol no pusuke. 11 knace/ Coct. H.U.30opun. — M.: Bako, 2020
Hcnonvzyemble mexnuueckue cpeocmaea
5. ITlepcoHanbHBIN KOMIIBIOTED
6. MynbTUMEIUITHBIN POSKTOP
Oopa3osamenvHble OUCKU
e VYueOHbIE JEMOHCTPALIUU MO BCEMY KypCy (PU3UKU CTapIlIeH MKOJIbI C
noapooHsiMu kKoMMeHTapusamMu. DVD nuck.6 UMI Apcenan o6pazoBanus, 2012
o @usuka. 11 knacc. DneKTpoHHOE NpUIIoKEeHNE K yueOHuKy ['.51. Msikuiesa,
b.b.byxoBuera, B.M. Uypruna ( 1 DVD ). IIpocsemenue, 2010
Ilpezenmayuu, coznaHHBIC YYUTENIEM U IETbMHU B IIpOIecce 00pa3oBaTeIbHOIO Mpolecca
10 KaXXJI0U U3y4aeMOu TeMe
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Komnnexm gpuzuueckoeo obopyoosanus ons npoedenus 1ab0pamopHuix pabom

Tabauywl
Oo6opynosanue u npudOpPsLI

1. KoMmbroTep ¢ BBIXOJIOM B MHTEPHET, MYJIbTUMEAUANPOEKTOP, IKPaH, KOMILJIEKT
AJIEKTPOHHBIX MOCOOUH 1O Kypey Gpu3uku 9 kiacc.

2. KoMruiexT anekTpocHabxkeHus: kabuHeTa (pusmku.

3. Habop yueOHO-1103HaBaTEIHHON JIUTEPATYPHI.

4. KoMITJIEKTHI KOMITBIOTEPHBIX dKCTIEpUMEHTOB «OKuBast puznkar

5. KoMmbroTepHbIil U3MEPUTENBHBIN 0JIOK ¢ HAOOPOM JAaTYMKOB, OcHHLIOrpadudeckas
IPHUCTaBKa.

8. Kommiekt 1ab0paTOpPHOro 000pyaOBaHUS «I"'MA-nabopaTopus»:
MEXaHUYECKUE SIBJICHUS; TEIUIOBBIE SIBICHUS; 3JEKTPOMArHUTHBIC SIBJICHMS,
ONTUYECKUE U KBAHTOBBIC SIBJICHMUS.

9. JlabGopatopusi L-MHKpPO (I€MOHCTPAIIMOHHBIN SKCIIEPUMEHT MO (PU3UKE): MEXAHUKA;

reoMeTpuyecKas ONTHKa; 3JekTpuuectBo (1, 2, 3), HAOOp FNEKTPOU3MEPUTEIBHBIX
npuOOPOB MOCTOSTHHOTO U MIEPEMEHHOT0 TOKA; TEIUIOBBIE SIBJICHUS; Fa30BbI€ 3aKOHBI
Y CBOICTBAa HACBIEHHBIX IIapOB; OINTHKA; BOJHOBBIE SIBJICHHUS HAa IOBEPXHOCTH
KUIKOCTH; KOMIUIEKT MO0 MEXAHHMKE MOCTYyHaTEeIbHOTO MPSMOJIMHEHHOTO JBUKEHUS
(coriacoBaHHbBIN ¢ KOMITBIOTEPHBIM U3MEPUTETBHBIM OJIOKOM).

10.JTaGopatopust L-mukpo (¢u3znka B YYECHHYECKOM OKCIIEPHUMEHTE):

MEXaHUKa, ONTHKA, DSJEKTPUYECTBO, MOJEKYJsipHas (Qu3uka H
TEPMOAMHAMHUKA.

11. KommekT jis u3y4eHus: CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH.
12 KomruiekT mpuOOpoOB JUisl WM3Y4YEHUs JIs W3YYCHHS TMPUHIIUMIIOB paguornpueMa u

paayorepeaadm.

13.HaGop 1o a1eKkTpocTaTHKE.
14. Ta6nuiipl o PU3MKe.
15.VuHOBanmonHas MetanpeameTHas adboparopust «I1lkoma HOBBIX TEXHOJIOTHIN
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