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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOrO YpOBHS HAa YpOBHE CpEIHET0 OO0mero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHOM TporpaMMmel, TipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom (deaeparbHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIIMHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTeNnbHbIX opraHuzauusix Poccuiickoir ®enepanuu, peaau3ylOIIUX OCHOBHBIE
o0Opa3oBaTeNIbHbIE TPOrPAMMBI.

CopnepxaHue MporpaMMbl MO (U3MKE HAMpaBlI€HO Ha (OPMUPOBAHUE €CTECTBEHHO-
HayyHOU KapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO noaxoaa. [Iporpamma no gusuke cCOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3ynpTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaJU3alUU MEXKIPEAMETHBIX
CBs3eM (U3MKU C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeramu. B Heil ompenensorcs
OCHOBHbIE II€JIM U3y4yeHUs (U3UKH Ha YPOBHE CpeIHEro oluiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOCHUS Kypca GU3UKH: TNYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM

YpOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUIAaHUPYEMbIE Ppe3yNlbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE PE3yabTaThl MO rojlaM O0y4YEeHHUS;
coziepkanue yueOHoro npeameta «Ou3nka» 1mo rogam o0ydeHus..

®du3zrka Kak Hayka o HauOoJiee 00IIMX 3aKOHAX MPHUPOIbI, BBICTYIAs B KAYECTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (U3UKH — CHUCTEMOOOpA3YIOUIUil [ €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUYECKIE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U ABJICHUH, H3y4aeMbIX
xuMueHr, Ouonoruel, gusudyeckoi reorpadueir m actpoHoMuel. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIersieT XapaKTep U pa3BUTHE PA3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOJYyYEHHUS HOBBIX MAaTEpHANOB C
3aJlaHHBIMH CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/a B OpMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/1 MO3HAHUS MPU BHINIOJTHEHUH UMHU YY€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3uku s ypoBHS cpeAHero o01ero oOpa3oBaHUs MOJIOKEH Pl UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepHall Kypca Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BELIECTBE U IOJIE.



Hoesn cymanumapusayuu. EE peanuszanus NnpeanoyiaraeT UCIOJb30BaHUE I'YyMaHUTapHOIO
NoTeHIana (pru3nyecKon HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU MPOOIeMaMH.

Hoes npukiaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTUUYECKUX MPUIIOKECHUI U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEJIEHHS JJEMEHTOB COJEpPKaHHUA,
MOCBSAIIEHHBIX AKOJIOTMUECKUM IpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C pPa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU DJIEMEHTaMH Kypca (PU3WKH Ha yYpOBHE CpEIHEro oO0Iero oOpa3oBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢u3nveckoil Teopuu, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, TPaHUIAX MPUMEHHUMOCTH TEOPHH, Ul OIMCAHHs €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-NIesTEeIbHOCTHBINA TOJX0 B Kypce (U3HKHU peaqu3yeTcsl Mpexkae BCEro 3a CUET
OpraHM3aIiy dKCIEePUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. [y 6a30Boro ypoBHsS Kypca
(GU3MKM — ATO HCIMOJIB30BAHUE CHCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
abopaTOpPHBIX PabOT, KOTOphIE B TporpamMme Mo (u3nke OOBeAUHEHBI B OOUIUN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS YyJaCTHHKaMH 0O0pa30BaTEIbHOTO
mporiecca UCXOsl U3 0COOCHHOCTEH IIaHUPOBAaHUS M OCHaleHus kabunera usuku. [Ipu sTom
obecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensercs peuieHHI0 pacu€THBIX M KayecTBEHHBIX 3afad. [Ipu stom
JUIA PacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3Y4EHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pas3felia Kypca,
TaK W MHTErpUpYysd 3HAaHUA U3 Pa3HBIX pasfenoB. /(s KauecTBEHHBIX 3a7ady MPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TtpeboBaHuamu DPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrneueHnIo0 yueOHOro mporecca 0a30BbIi ypoBEHb Kypca (DU3HKU Ha YPOBHE CPEAHET0 00IIero
o0pa3oBaHUs JODKEH M3YyYaThCs B YCIOBUSX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBUSAX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTO LWKIa. B kabuHere Qu3uku
JOJKHO OBITh HEoOXoauMoe J1abopaTopHOEe OOOpyIOBaHHE JUIS BBHITIOTHEHHS] yKa3aHHBIX B
porpaMme mo (U3HNKe YUeHUIECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHCTpalMoHHOe 00opynoBaHue (opMuUpyeTCss B COOTBETCTBUH C IPHUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeYnBaeT MOCTAHOBKY MEPEUUCIIEHHBIX B MIPOrpamMMe 10
¢u3nKe KIIOUEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIIMPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 000py10BaHHE 115l YAEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUIE
TEMAaTUYeCKUX KOMIUIEKTOB M oOOecreuumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBaHUS JOJKHBI OBITh



MIOCTPOEHBI HAa KOMIUIEKCHOM HCIOJb30BAHWU AHAJOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

dbopMupoBaHHE HHTEpEcCa W CTPEMIICHHS OOYYaIOIUXCS K HAYYHOMY H3YYCHHIO TPUPOIHI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE NMPEICTABICHUN O HAYYHOM METOJIE TO3HAHH U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(bopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4eHUs OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(hopMHpOBaHHE YMEHUN OOBSACHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeJbCTB;

(dbopMUpOBaHHE TPEACTABICHUNA O PO (DU3MKHU Uil Pa3BUTUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA.

JlocTikeHre JTUX IIeJiel oOecreunBaeTcsl PeUIeHHeM CIEQYIOMMX 3ajad B IIpOIecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

MpUOOpeTeHne CUCTEMBbl 3HAHUN 00 00IUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYISIpHYIO (U3HMKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPO(PU3UKY;

dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HH;
OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJJaHHOM (pru3nueckoil MoJielblo, 3a/1a4,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MUECKOM MOJAETH, aJeKBATHOM YCIOBUAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAMHU CAMOCTOSITEJIbHOTO IUIAHMPOBAHMA M IPOBEAEHUS  (PU3MUECKHUX
SKCIIEPUMEHTOB, aHalIM3a W MHTEepIpeTanuuy HWHPOpMaluu, ONIPEeAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMM IPOEKTHO-HCCIIEA0BATENbCKOM, TBOPUYECKOM
NeATeIbHOCTH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) Ha ypOBHE CpEeAHEro o0Iero oOpa3oBaHHs
orBoautcs 136 gacos: B 10 kimacce — 68 yacos (2 yaca B Heaenmo), B 11 kiracce — 68 gacos (2 gaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme mno (u3uke nepedeHs 1a00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAHHBIM, YYHMTENb [€JaeT BBIOOp MpOBeAeHHS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yUYarOMIIXCs.

COJEPKAHUE OBYYEHUA

10 KJIACC



Paznen 1. ®uzuka u METOAbI HAYYHOI'O MMO3HAHUA

®usnka — Hayka o mnpupozae. Hayunble Meronpl MO3HaHUS OKpyKarouero mupa. Poib
HKCTIIEPUMEHTA M TEOPUH B MIPOIecce TO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (u3nyecKux siBIeHU W mpoueccoB. Hayunbeie rumnoressl. dusznyeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp m mecto ¢u3uku B (HOPMHPOBAHWU COBPEMEHHON HAy4yHOW KapTUHBI MHUpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe aBrkeHHe. OTHOCHUTEILHOCThL MEXaHHMYECKOro nBHKeHHA. Cucrema
otcuéra. Tpaekropus.

[lepememienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAs CKOPOCTB) M YCKOPECHHE

MaTepHUaTbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHat. Cllo)KeHHEe MepeMelleHul 1
CJII05KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOpEHHOE MPSMOJUHEHHOE ABMKEHHE. 'paduKku 3aBUCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MepEeMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBwxeHue. JI[BMKeHHE MaTepuaJbHOM TOYKM 10 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAst cCKopocThk. [lepuon u yactora
oOpatenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

Texuuueckue YCTpOﬁCTBa U IPAKTHUYICCKOC ITPUMCHCHUC: CIINAOMCTP, ABUKCHUC CHAPAI0B,
OCIIHBIC U pCMéHHBIe nepcaaydu.

Jemoncmpayuu

Mogenp cuctemMbl OTCUETA, MILTIOCTPALUs KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroenue ABMKEeHUS Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHHsi CBOOOIHOTO MaIeHUSI.



HanpaBiieHne ckopocTH MpH IBMKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydyeHre HepaBHOMEPHOTO JBUKEHUS C LIENIbIO OIIPEIEICHUS] MTHOBEHHON CKOPOCTH.

I/ICCJIGI[OBaHI/Ie COOTHOIICHUA MCKAY IIYyTAMU, HpOﬁILGHHBIMH TCJIOM 3a ITOCJICAOBATCIIbHBIC

paBHbBIE MPOMEXKYTKM BPEMEHH IPU PABHOYCKOPEHHOM ABMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[IpuHnmn otHocuTensHOCTH ['anunes. [lepsoiii 3akoH HeroToHa. MHEpLmaabHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cuil. Bropoit 3akoH Hprotona s
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (okos, ckoibxeHus, kaueHus). Cuna tpeans. Cyxoe Tpenue. Cuiia
TPEeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIeHUs MpU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'IBHOG " BpalllaTCJIbHOC ABHUXKCHUEC a0COIIOTHO TBépI[OFO TCia.

MOMEHT CHJIBI OTHOCUTEILHO OCH BpalicHH. IInedo cunel. YcaoBus PaBHOBCCHA TBépI[OFO
TCIa.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. IIOAIIMUIIHMKH, IABHIKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.
Bropoii 3akoH HeroToHAa.

H3mepenue cuim.

CnosxeHune cuil.

3aBUCUMOCTB CUJIBI YIPYTOCTH OT Ae(opmaruu.



Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.
CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.
VYcnoBust paBHOBECUS TBEPAOTO Tena. Buspl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPAILLIEHUS.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmmynsc MaTepualibHON TOYKM (Te€na), CUCTEMbl MaTepUaIbHBIX ToueK. IMIynbc cuilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabora cuiel. MOIIIHOCTE CHITBL.

Kunernueckass sHeprus MarepuaibHOM Touku. TeopemMa 00 M3MEHEHHUH KUHETHYECKOM
SHEPIUH.

[ToTennmanesHas sHeprus. [loreHnuanbHas sHeprus ynpyro a1eopMUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

HOTCHHI/IEUII)HI)IG N HCIIOTCHLHAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHJI C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoWcTBa U NMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIH
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTtuBHOE IBIKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEYHpPYyroro yaapa € MNOMOLIBIO JBYX OJIWMHAKOBBIX HUTIAHBIX
MassTHHUKOB.

HccnegoBanue cBs3U pa6OTLI CUJIBl C M3MEHEHHEM MEXaHHYSCKOM OHEpTruu TCJIa Ha
IMpUMEPC PACTANKCHUA PE3UHOBOIO KT'yTaA.



Pa3nen 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE I10JI0KEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH M UX ONIBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapaktep ABUKEHHS U B3aUMOAEHCTBUS YacTHULL BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHHETUYECKOW Teopuu
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIJIOBOTO ABMKEHUS yacTull rasza. [llkama remnepatyp KenpBuna. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon Jlanbrona. M3ompoieccsl B HACATIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYeCTBOM BemiecTBa. ['paduyeckoe mnpeacTaBieHHE M30MPOILIECCOB: M30TEpMa, H30X0pa,
nzo0bapa.

Texnuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, TOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemecTBa, ¢oTorpaduu  MOJEKYI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHSL.
Moaens, WILTIOCTPUPYIOIIAs MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UACATHLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeneneHHe MacCCbl BO3yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE I/ISMepeHI/Iﬁ 00BEMa
KOMHATBhI, JaBJICHUA U TEMIICPATYPhI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy IapaMeTpaMu COCTOSTHUS pa3pekeHHOTO Tasa.
Tema 2. Ocnoevt mepmoounamuku

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpCHHH}I OHEPIrus TepMOZ[HHaMHqCCKOﬁ CUCTCMBI H
crIocoOn! e€ m3MeHeHus. KonmmuecTBo TEIIOTHI M pa60Ta. BHyTpCHH}I}I SHEPrusd OAHOATOMHOTO



HUacajJbHOro raza. Buasl TCILIONCpCaAaqu: TCIJIOMPOBOJHOCTh, KOHBCKIHA, U3JTYYCHHUC. Y aenbHas
TEINIOEMKOCTH BellecTBa. KoInM4ecTBO TEIIOTHI IIpu TCIuIoncpeaayc.

[Tonsitre 06 aguabaTHOM mporecce. [IepBriii 3akoH TepMmoanHaMuku. [I[puMeHeHre TepBOTOo
3aKOHA TePMOJMHAMHUKH K u3omporieccaM. I padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHamuki. HeoOpaTuMOCTh IIPOLIECCOB B MPUPO/IE.
TemoBbie MamuHbl. [IpuHLIMIIBI 1eHicTBUS TEIIOBBIX MaluH. [IpeobpazoBanus sHEPrUn B
Ter1oBbIX MamuHax. Koagunuent nosnesnoro aeiictus TemioBoi mamuHel. [{ukn Kapao u ero

KOA(QHUIIUEHT MMOJIE3HOTO NEHCTBUS. DKOJIOTHIECKUE TPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckne yCTPOMCTBA W NPAKTUYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEW JHEPrUU Tejla TPH COBEPIICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH ITO]T ISHCTBUEM CKATOTO BO3/IyXa, HarpeBaHue 3Gupa B JJATYHHOU TPYOKe TyTEM TPEHUS
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHEH 3Hepruu (TemMrepaTypbl) Teja Ipu Teronepeaaye.

OmnbIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenne yenbHO#l TEMI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazosvie nepexoonvt

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIIbHAS
BIIQXKHOCTh BO3ayxa. HacklleHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramimueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHue u Kpuctaiuzanus. Y aenbHas
TeruioTa riasnenus. CyonuManus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpOWCTBA W MPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBhIIICHHBIX I1apOB.

Kunenne IIpU MOHMKCHHOM JIaBJICHUU.



CriocoObl I3MEpPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

I/I3MepeHHe OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXxa.

Paznen 4. DiaekrpoamHnamMuka
Tema 1. Inekmpocmamuka

DNeKTpu3ausa Tell. OJJNEeKTpUYecKud 3apsaia. JBa Buaa JIIEKTPUUYECKHX 3apsI0B.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS IJIEKTPUUECKOTO 3apsia.

B3anmopeiicteue  3apsnoB.  3akoH Kynona. TodeuHBIl  2JIEKTpUYECKMU  3apsii.
Onextpuueckoe mosie. Hanpsok€HHocTh anekTpuyeckoro mnons. IlpuHnun cymneprno3uuuu

OJICKTPHUYCCKUX moyiei. JIuaun HaHpﬂ)KéHHOCTI/I OJICKTPUYCCKOTO ITOJIA.

PaboTa cun anexrpocraTudeckoro moJst. [Torenuan. Pasnocts moTenmuanos. [IpoBoaaukm
W TUDJICKTPUKH B JICKTPOCTATHUECKOM ToJIe. J[uanekTpudeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsHKEHHOTO KOHIEHCATOPA.

Texuuueckne yCTpoOHCTBa M MPAKTUYECKOE IMPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

VYeTpoicTBO U IPUHLIKIT JEHCTBUS 3JIEKTPOMETPA.

BsaumoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

I[I/ISJ'IGKTpI/IKI/I B SJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD SHCKTpOéMKOCTI/I IIJIOCKOT'O KOHACHCATOPA OT IJIomaau IIaCTuH, PACCTOSIHUA
MCXKIY HUMHU U I[HBHCKTpH‘lCCKOﬁ IMPOHUITACMOCTH.

3Hepr1/151 3apSAKCHHOTO KOHACHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPa.
Tema 2. ITocmoannwiit 3nekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JICKTPUUYCCKOTO TOKA. VICTOUHWKH TOKA.
Cwua Toka. [TIocTOSIHHBII TOK.

Hanpsokenue. 3akon Oma ai1s ygacTka LIETH.

SHCKTPI/ILICCKOC COIIPOTUBJICHHUC. yI[@J'II)HOG COIIPOTHUBJICHHUC BCIICCTBA.
HOCJ’IGHOB&TCJ’IBHOG, napajmjiCjbHOC, CMEIIAaHHOC COCANMHCHUC ITPOBOAHHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB JIEKTPHUYECKOTO TOKA.

DNEKTPOBMKYIIAS CHJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa st
MTOJTHOM (3aMKHYTOM) AJeKTpraeckoit memu. KopoTkoe 3aMbIkaHue.

DIEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAILUIOB. 3aBUCHMOCTh COITPOTHUBIIEHUS METAJIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIeKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBEHHas M MpPHUMECHas MPOBOJAUMOCTH MOJYIMPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B PAcTBOpax M pacijlaBax O3JIEKTPOJUTOB. IJEKTPOJIUTHUYECKAs
JUcconManus. JIEKTPOIU3.

DIJIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
ITma3zma.

TexHuyeckne yCTpocTBa U MPaKTUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETP, PEOCTAT,
HWCTOYHUKHA TOKA, OJEKTPOHArpeBaTelibHble NPHUOOPHI, DJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CUJIbI TOKA U HAITPSXKCHUA.

3aBUCHMOCTD COMMPOTUBJICHUA MNWIHMHAPUYCCKHUX IIPOBOJAHHUKOB OT IJHWHBI, IUIOMIAAN
MOMEPCHYHOTO CCUYCHUA U MaTCpHUaJIa.

CwMemranHoe COCAMHCHHUC ITPOBOJJHUKOB.

HpSIMOC HU3MCPCHUC Z-)HCKTpO,HBI/I)KYU_ICﬁ CHIJIBI. KOpOTKOC 3aMbIKaHUEC TaJIbBAHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHECTO COIIPOTUBJICHU.

3aBUCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.



[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI TPOBOAUMOCTH JTMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeaHHoro coeIMHEHUs! pe3UCTOPOB.

W3mepenne >IeKTpoIBHKYIIEH CHITbI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COTPOTHBIICHUSI.
HaGnronenue anexkrponusa.

Me:knpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce ocCyliecTBISETCS € y4€TOM
COJICPIKATEIBHBIX MEXKIPEIMETHBIX CBS3€H € KypcaMH MAaTeMaTHKH, OHWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TuHeNHas (yHKuus, napadosa, runepooa,
ux rpaduKy U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX MPOEKUHUH Ha OCH KOOpAMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexannueckoe JIBIWKEHUE B )KMBOW mpupojae, auddysus, ocMoc, TEeIiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpeIadyr, TEIJIOBOE PAaBHOBECHE), IJICKTPUUECKUE SBICHUS B
YKUBOU IIpUPOJIE.

Xumusi: JAUCKPETHOE CTPOCHHUE BCIICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIsIpHasd Macca, TCIIJIOBBIC CBOMCTBaA TBépI[BIX TCII, )I(PII[KOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOICTBa MCTAJUIOB, SJICKTPOIHUTHUYCCKAA JUCCOLHAIIMA, I'aJIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMIHUKY, HUCHOJIb30BAHWE 3aKOHA COXPAHEHUS HMMITyJbCca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UYHCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC



Pa3nes 4. duekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[lIocrosiHHbIE MarHWTHL. B3aumonelcTBUE NOCTOSHHBIX MArHUTOB. MaruuTtHoe IoJe.
Bekrop marauTHOM MHAYKIMH. [IprHIMT Cyliepno3uivy MarHUTHBIX 1IOJIEH. JIMHUKM MarHUTHOM
uHaykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUY OJIE HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie MpoBOJHUKA ¢ TOKoM. KapTuHa AMHMIA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anmopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoOAyab W HampaBlieHHE. J[BUKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SIBneHue DNEKTPOMAarHUTHOM WHAYKOUHU. [IOTOK BeKTOopa MarHUTHOM WHAYKIUU.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexTpuyeckoe mojie. DNEKTPOJABIIKYIIAs CUIa HHAYKIUH B IPOBOJHUKE,
JBUKYIIEMCS IOCTYMATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIKYINAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHuTHOTO TIOJISL KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texaudeckue YCTpOfICTBa U MPaAKTUYCCKOC IIPUMCEHCHHUC. IIOCTOAHHBIC MAarHUTHI,
QJICKTPOMATHUTHI, 3JICKTPOABUI'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM T10JIEM.
JIMHUY MHIYKIIMY MarHUTHOTO TOJIS.
B3aumopeicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBnenue SHCKTPOMaFHHTHOﬁ HHAYKIIUH.



IIpaBuiio Jlenna.

3aBHUCHUMOCTh BHCKTpOI[BI/I)KyIlIefI CUJIBI MHAYKIOHUKU OT CKOPOCTU U3MCHCHUSA MArHUTHOTO
IIOTOKa.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TOJIST KATYIITKU C TOKOM.

HccnenoBanue NeHCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIICHUS 2JI€KTPOMArHATHOM MHIYKIIMH.

Pa3pea 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koa1eoanus

KonebatenpHast cucrema. CBoOogHBIE MexaHWYecKue Kosiebanus. [apMoHUueckue
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanwuii. [IpeBpariienue sHepruu mpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHWTHBIE KOJICOAHUS B HICATHBHOM
KOJIcOATeIbHOM KOHType. AHAJIOTHUS MEXKJIy MEXaHWYSCKUMU H  DIIEKTPOMArHUTHBIMU
kojeOanusamMu. @opmyna ToMcoHa. 3aKOH COXpaHCHHS SHEPrUU B UACATHLHOM KOJeOaTeITbHOM
KOHTYpE.

HpeﬂCTaBHeHI/Ie 0 3aTyXarmux KoJIeOaHMSIX. BBIHY)K,Z[CHHBIG MeXaHUYEeCKHe KoJieOaHus.
Pe3onanc. BI)IHy}KI[CHHBIC OJICKTPOMArHuTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTH MNEPEMCHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHUC CHJIbI TOKA W HAIIPSIKCHUS.

Tpanchopmarop. [IpousBojcTBO, mepemaya M HOTPEOICHUE DIIEKTPUYECKOW SHEPTHH.
DKOJIOTHYECKHE PUCKH TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCIOIb30BaHUS

QJICKTPOSHCPIUN B HOBCCHHCBHOﬁ KHU3HU.

Texanuueckue yCTpOﬁCTBa U TPAKTUYCCKOC IIPHUMCHCHUC!: BHGKTpI/I‘{eCKI/Iﬁ 3BOHOK,
reHepaTop NEpEMEHHOTO TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jemoncmpayuu

HccnenoBanue mapameTpoB KoJiebaTenbHONW CUCTEMBI (MIPYKUHHBIA WIIM MAaTeMaTUYECKUN
MAasiTHUK).

Habmonenue 3aTyxaromux KoueOaHui.



HccnenoBanue cBOMCTB BRIHYKACHHBIX KOJICOaHUI.
Habmonenue pe3onanca.
CB00OOHBIE ATEKTPOMATrHUTHBIE KOJICOAHMS.

OcmworpaMmsl — (3aBUCMMOCTH  CUJIBl  TOKAa M HANpSOKEHUsT OT BPEMEHM) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu 1mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUYM 3IIEKTPOIIepeIadH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MaJIbIX KOJIEOAHUH Ipy3a HA HUTHU OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnenoBanue mnepeMEHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazHuUmMHble 60JIHbL

MexaHn4ecKkre BOJIHBI, YCIOBUS pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IYYEHUS 3JICKTPOMArHUTHBIX BOJIH. B3anmMuas
opueHTanus Bektopos E, B, V B anekrpomarauTHoi BosiHe. CBOICTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHWe, MpeJoMJieHHe, nojspu3auus, audpakuus, uHrepdpepenuus.  CkopocTb

QJICKTPOMArdUTHBIX BOJIH.

[lIkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpunIUIBEl pagnocBA3u U TeaeBuacHuA. Paaronokaiusi.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuyeckue yCTpOMCTBA U IMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
YIBTPa3ByKOBAsl JUArHOCTMKA B TEXHUKE U MEIWILIMHE, pajgap, pPaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H paCpoOCTPAaHCHUC TTONICPCUHBIX U NPOJOJIbHBIX BOJIH.

KOHC6HIOH_ICCCH TCJIO KaK UCTOYHUK 3BYKaA.



Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Hab6monenue naTepdepeHnn U Jupakini MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

Habntonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIeOaHU.

HccnenoBanue  CBOWMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHE, MPEIIOMIICHHE,
noJisipu3anus, Audpakiuus, aTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOe pacpoCTpaHEHUE CBETa B OJTHOPOIHOM cpene.
JIyud cBeta. ToyeyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue u300pakeHUN B IJIOCKOM
3epKajie.

[Ipenomyienne cBeta. 3aKOHBI TpeIOMJIEHUsS cBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenpHBIM Yrojl TMOJHOTO BHYTPEHHETO
OTPaKCHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

Coluparoriue ¥ pacceuBarolive JIMH3bL. ToHKas auH3a. DOKYyCHOE paCCTOSIHHE W
ONTHYECKasi CHiIa TOHKOU JuH3bI. [locTpoeHne n300pakeHUil B COOMPAIOIINX U PACCEUBAIOITUX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepennms cBera. KorepeHTHbIE HMCTOYHHKH. Y CIIOBHS
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pemiérka. YcilIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texnudeckne ycTpocTBa M MPAKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, QoToamnmapar,
MPOEKIIMOHHBIN anmnapat, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMonuHeiiHOe pacnpocTpaHeHHe, OTPaXEHHWE W IpeloMjieHHe cBera. OnTuyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHHne. Moiens CBETOBOA.



HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Monenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyuenue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcHOBBI crienAJIbLHONH TEOPHUH OTHOCUTEILHOCTH

I'panuIbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHukH. [locTymaTel cnenuaibHOW TeopuUH
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyMme, IPUHIUII
OTHOCUTEIHHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

9Heer$[ " UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. BHGPFI/IH IIOKOA.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmol keanmoeoii onmuxku

®otonsl. ®opmyna [Inanka cBsi3u SHEpPruu (HOTOHA C €0 YACTOTOH. DHEPTHUsl U UMITYIIBC
¢dorona.

OtkpeiTue u  wuccaenoBanue Qotorpdexra. Omnbitel  A. I CrosneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.



Hasnenue ceera. OnbiTel I1. H. JIebenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (PoTodIeMeHT, (OTOMATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas
Mojienb atoma. [loctymarel bopa. M3nyduenue u mornomenne GOTOHOB MpHU MEPEXo]e aToma ¢
OJHOTO YPOBHS 3HEpruu Ha Apyroil. Buael cnekrpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOJAOPOA.

BonnHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM ayanu3M.

CrionTanHoe u BBIHYXK/ICHHOC M3JIYYCHHC.

TexHuyeckre yCTpOHCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIEKTPaJIbHBIM aHAIN3
(cexTpockom), Jlazep, KBAHTOBBIA KOMIIBIOTEP.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenne QJIMHBI BOJIHBI JIa3epa.

HaGnroneHue MuHeHuaThIX CIEKTPOB M3ITydESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, T0KA3bIBAIOIIUE CI0KHOCTb CTPOCHHUS siipa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHnio cocraBa panoakTUBHOTO u3nydyeHus. CBoiicTBa aibda-,

6€Ta-, raMma-us3JIydCHu. Bausaue PaaAuOaKTHUBHOCTHU HaA )KUBBIC OPIraHU3MBI.

OTkpeiTHE IPOTOHA U HeTpoHa. HykimonHas monens siapa [eiizendepra—Banenko. 3apsia
anpa. Maccosoe uncio aapa. M3oromnst.



Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uzmyudeHue. 3aKkoH
paZMOaKTUBHOIO pacraja.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sapa.
SnepHble peakuuu. [lenenue U CUHTE3 sIED.

SAnepusiii  peakrop. Tepmosaepublii cuHTe3. IlpoGieMbl M NEpCHEKTHUBBI  AJIEPHON
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI IEPHOI 3HEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.
MerTo 11 HAONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHL.
®yHaMeHTaIbHbIE B3aUMOJICHCTBUSA. EMUHCTBO pU3HUecKoil KapTUHBI MUpA.

TexHuueckre ycTpoicTBa M NMPAaKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu
CuéTYnK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU
Dransl pa3BUTUs acTpoHOMUU. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IIAHETHI, UX BUAUMOE JABIKEHUE.

CoiHeyHas cucreMa.

Comnne. ConHevHass akTUBHOCTh. Mcrounuk sHeprum CosiHma W 3BE374. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHUKH. JlarpaMmMa «CIeKTPaIbHBIA KJIACC — CBETUMOCTBY. 3BE3bI TJIABHOU
MOCJIEA0BATENLHOCTH.  3aBHCUMOCTh  «Macca — CBETHMOCTb» IS 3BE3O  IJIaBHOM
MOCJEeI0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE TMpPEACTaBICHUS O
MIPOUCXOKACHUM U 3BOJIFoIMH COJIHILIA U 3BE3]T. DTanbl )KU3HU 3BE3 L.

Mneunsiii [IyTs — Hama [ManakTtuka. [lonoxenue u nemwxenne Connua B ['anaktuke. Tumst
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa00ma. Pazberanue ramaktuk. Teopus
Bboubmioro B3pbiBa. PennkroBoe usimydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.



Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

HaGnronenus HEeBOOPYKEHHBIM TJIa30M C HMCIOJIB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUIH
I OMIPEACIICHUS ITOJIOKCHUSA HeOECHBIX 0OBLEKTOB Ha KOHKPCTHYIO OaTy: OCHOBHBLIC CO3BE31UA
CeBepHOTo NoyIapus U sipKue 3BE3]IBL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.
O0o0maroniee NnoBTOpPeHUE

Ponp ¢u3uku M acTpoHOMHH B HKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLUAIBHON U
3THYECKOH cepax IesTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
HayyHOM KapTHHE MHpa, Pojib (PU3NUECKONH Teopuu B (OPMUPOBAHUU MPEACTABICHUN O
(¢u3nuecKkoil KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpPA B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUMN O IIPUPOJIE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meswcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHMUS:
SIBJICHUE, HAy4yHbI (akT, Tumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TeOpws, HaOII0/IEeHUE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0JI00US TPEYTOJIBHUKOB, OIIPEIEICHNE TUIOIIAU TUIOCKUX GUryp u oonéma Tel.

Buonoeus: OJICKTPHUYECCKHUC ABJICHHUSA B JKUBOU mmpupoae, KoJIeOaTeIbHbIE JBHXXCHHA B JKHUBOH
IprUpoac, OIITUUCCKUE ABJICHUA B JKUBOH IIpupoac, HeﬁCTBHe paguanyy Ha J)KUBBIC OpraHu3MBbl.

Xumus: CTPOCHUC aTOMOB H MOJICKYJI, KPpUCTAJUIMYCCKAA CTPYKTYpa TBépI[LIX TCI,
MCXaHU3MBbI O6p330BaHI/IH KpHCTaHHquCKOﬁ peH_IéTKI/I, CHGKTpaHLHLIfI aHaJIn3.

l'eoepaghus: MarHUTHBIE TOTIOCAa 3€MJIH, 3aJ€KU MarHUTHBIX pyl, GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IIPEICKA3aHNE 3eMIIETPICEHUH.

Texnonozus: TUHUY AIIEKTPOIEpeay, FTeHEPaToOp EPEMEHHOI0 TOKA, 3JIEKTPOJABUTATENb, MHIYKIIMOHHAS
medb, pamap, pamguoOnpHEMHHUK, TENEeBU30p, aHTeHHA, TenepoH, CBU-medysb, NpPOSKIMOHHBIA ammapar,
BOJIOKOHHAsI ONTHKA, COTHEYHAsT OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA



OcBoenmne ydebHOTO Tpenmera «DPu3nMka» Ha ypOBHE CpemHEro oOIero oOpa3oBaHMs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHUS ydyeOHOro mpenmera «Du3HKa» IOHKHBI OTpaKaTh
TOTOBHOCTh M CHIOCOOHOCTH OOYYaIOIIMXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOIN BHYTpEHHEH
MO3MIUCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIMd, TIO3UTHBHBIX BHYTPEHHUX
yOeXKJCHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM  I[IEHHOCTSM  POCCHICKOTO  OOIIeCTBa,
pacIIMpeHue KU3HEHHOTO OTBITa M OTBITA JCATCIBHOCTH B IMPOIECCe pear3aldil OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIbHON ICATEIBHOCTH, B TOM YKCJIC B YACTH:

1) rpa)IaHCKOro BOCIUTAHUSA:

chOPMUPOBAHHOCTh TPAKJAAHCKON TO3WIUK  OOydYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUICKOTO OOIIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIIECYETIOBEUESCKIX TYMAHHCTHYECKHUX M JIEMOKPATHUUYECKHUX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOIro OOIecTBa,
y4acTBOBATh B CAMOYIPaBIECHUH B 00pa30BaTeIbHON OpraHu3aliiig;

YMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMM HWHCTUTYTAaMH B COOTBETCTBHUHM C HX
(GYHKIUSAMHE 1 Ha3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCIIMTAHHUSI:
c(hOpMUPOBAHHOCTH POCCHICKON TPakIaHCKON MACHTUYHOCTH, MATPUOTU3MA;

HOEHHOCTHOC OTHOLICHHUEC K TIOCYAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHﬁCKHX
y‘IéHHX B o0J1acTu (1)I/I3I/IKI/I U TCXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:
c(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTH OLCHUBATHb CUTyallNIO U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH Ha
MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIbHOCTH y‘IéHOI‘O;

OCO3HAaHUC JIMYHOI'O BKJIaJa B TIOCTPOCHUC YCTOﬁQHBOFO 6y;[ymero;

4) 3¢TeTHYECKOT0 BOCTIMTAHHUS:



9CTCTUYCCKOC OTHOUICHUC K MHUPY, BKIKOYad 3CTCTUKY HAYYHOT'O TBOPYCCTBA, MPHUCYLICTO
¢u3nveckoit Hayke;

5) Tpy/1oBOro BOCUTAHUS:
MHTEpEC K pa3anyHbIM chepaM mpodecCHOHANBHOM IS TeILHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (M3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccun u

PCAIN30BbIBATH COOCTBEHHBIC JKU3HECHHEIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JAaCTH (PU3MKH HA
MPOTSKEHUU BCEH )KU3HU;

6) 9KOJIOTHYECKOT0 BOCTTUTAHUS

cOpPMUPOBAHHOCTh JKOJIOTHUECKON KYIBTYpbhI, OCO3HaHME TJOOAIbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJTAHUPOBAHUE U OCYILIECTBJIEHHUE JEUCTBUI B OKPYKAIOIIEH CPEeIe Ha OCHOBE 3HAHUS LIEJIEi
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

paclIUpeHre OmbITa JACSITEIBHOCTA SKOJOTMYECKOW HAmpaBJICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUHU TI0 (PUBUKE;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

C(OPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHA (GU3NICCKON HAYKH;

OCO3HaHUEC NECHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCE U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBJIATH MMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

CaMOCTOATENIbHO (hOpMYIMpOBaTh M aKTyaIM3UpOBaTh MpobOiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpCACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX JOCTUKCHUS,
BBIABJIATH 3aKOHOMEPHOCTU U MTPOTUBOPCUUA B PACCMATPHUBACMBIX (I)I/ISI/I‘-IGCKI/IX SABJICHHUAX,

pa3pabaTbIBaTh IUIaH pelIeHHs MPOOIeMbI ¢ yUETOM aHAIM3a UMEIOIUXCSl MaTepHaIbHbIX U
HEMaTEPUAIIbHBIX PECYPCOB;



BHOCHUTb KOPPCKTUBLBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLCHUBATbL PUCKU HOCHGI[CTBI/II;’I ACATCIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH padOTy B YCJIOBHUSX PEAIBHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpOGJICM.
ba3oBble HCCIea0BATC/IbCKHUE HeﬁCTBHﬂ:

BJIQJIETh HAY4YHOW TEPMHUHOJOTHEH, KIIOUEBBIMH TMOHSTHSIMU W METOAaMu (U3HUYECKOM
HayKH;

BJIQJIETh HaBBIKAMHU y4e€OHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM JESITEIbHOCTH B OOJIacTH
(hbM3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUs 3a/1a4
(bMBUYECKOTO COIepKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

BIIQJIETh BUJAMHU JICATEIBHOCTH IO TIOJYYEHHWIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIlHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUAX, B TOM YUCJIE IPU CO3JaHUHN
y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a/]ady, BBIJIBUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOUTh apTYMEHTHI /IS JJOKA3aTelIbCTBA CBOUX YTBEPKACHUI, 3a7aBaTh

napaMeTpsl U KPUTEPUHU peLICHUS;

AHAJIIM3UPOBATH IMMOJIYYCHHBIC B XOA€ PCHICHUSA 3aJla4d PE3YyIbTaTbl, KPUTHYCCKN OLICHNBATDH
HUX JOCTOBEPHOCTD, IPOrHO3UPOBATH U3MCHCHUEC B HOBBIX YCIIOBHAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTeIbHON ACSITEIbHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IIPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 PU3UKE B IPAKTUYECKYIO 00IACTh KU3HEICATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE UJICH, IIPEAIaraTh OPUrHHAIbHbIE MTOIXOAbI U PELICHMUS;

CTaBUTb IPOOJIEMBI U 33J]auHl, JOMYCKAIOLIUE aJIbTePHATUBHBIE PEIICHUS.
Padora ¢ undpopmanueii:

BJIaJIeTh HaBBIKAMM MOJy4eHHUs MH(GOpManuM (PU3NYECKOTO COJEpKaHUS U3 MCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBJISTh IOMCK, aHAIM3, CUCTEMAaTH3alUI U
MHTEpHpeTanio HHPOPMALUU Pa3IMUHBIX BUJOB U (OPM Mpe/ICTABICHHUS;

OLCHUBATHL JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

HCIIOJIb30BATh CPEACTBA I/IH(I)OpMaLII/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B peUICHUN
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHHU3allMOHHBIX 3aJa4 C CO6J'IIOI[CHI/ICM Tpe6OBaHI/II71



SPrOHOMMKH, TEXHUKH O€30MAaCHOCTH, TUTHUEHBI, PeCypcoCOepeKeHNUs, MPABOBBIX M ATUYECKHUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKAHUA B pPa3IMYHbIX QdopMmMaTax ¢ y4EToM

Ha3zHavyeHUs HH(POPMALIMH U LIEJIEBOH ayIMTOPUH, BEIOUPAst ONTUMANIbHYIO (DOPMY IpEICTaBICHUS
Y BU3YyaJIN3alUU.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSL:
OCYIIECTBJISITh OOIIEHNE HAa ypOoKax (PM3UKU U BO BHEYPOUHOU JCSITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IMIOHUMATB U UCIIOJIB30BATh NMPCUMYIIICCTBA KOMaH)IHOﬁ n I/IHHI/IBI/IJIyaJ'II)HOI\/'I pa6OTBI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBHI ¢ yu€ToM OOLIMX MHTEPECOB U
BO3MOYXHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

MPUHUMATh TI€JIM COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATh W KOOPAMHHPOBATH
JEUCTBUSA IO €€ TOCTUXKEHHIO: COCTABIIATH IUIaH IEHCTBUM, paCIPENEIATh POJIU C YYETOM MHEHUI

Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYeCTBO CBOET0 BKJIA/a U KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMH pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

mnmpeajiaratb HOBBIC IIPOCKThI, OLICHUBAThL HUACH C IMIO3HMIIMKM HOBH3HBI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HA4YNMOCTHU,

OCYIICCTBJIATh IIO3UTUBHOC CTPATCrM4C€CKOEC TOBCACHHUE B PA3JIMUYHBIX CHUTyallUAX,
IPOABJIATb TBOPUCCTBO U BOO6p8.)KCHI/Ie, OBITh HWHHUIINATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOATCIIbHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIBHOCTL B obOmacTu (1)I/I3I/IKI/I 151
ACTPOHOMMUHU, BBISIBJISATD HpO6HCMBI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aaa4u,

CaMOCTOATCIIbHO COCTABJIATH IIJIAH PCHICHUA paC‘-IéTHBIX 1 Ka4CCTBCHHBLIX 3aJad, IIJIaH
BBITIOJITHCHU A HpaKTI/I‘{CCKOﬁ pa6OTBI C y‘-IéTOM HUMCIOIIUXCA PpCCypCOB, COOCTBEHHBIX

BO3MOYKHOCTEW U MPEANIOYTECHUM;

AaBaTb OLUCHKY HOBBIM CUTYyallUSIM,



paciMpATh paMKU y4eOHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocOoOCTBOBATH (POPMHUPOBAHUIO H MIPOSBICHUIO APYIUIIMN B 001aCTH (PU3HKH, TIOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHb.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

AaBaTb OLCHKY HOBBIM CUTyallMAM, BHOCHUTH KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PEIYJILTATOB LECIISAM;

BJIaJI€Th HaBbIKaMH IMO3HaBaTEILHOM pe(l)J'ICKCI/II/I KaK OCO3HaHH COBCPIIaCMbIX HCI;'ICTBHI\/JI n
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PE3YIILTATOB U OCHOBaHI/II\/JI;

HCI0JIb30BaTh MPUEMBI peIeKCHu Al OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIIECHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHUKECHHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OMIMOKH.

B npornecce 1oCTHKeHUsT TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTrPAMMBI MO (U3UKE IS
YPOBHS CpenHero oomiero o0pa3oBaHusi y 0OydyarolUUXCs COBEPUICHCTBYETCS SMOIMOHAIbHBIN

HMHTCIIJICKT, npennonarafonmﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHu1A, BKJIOYAroUero CIIOCOOHOCTh MOHUMATh CBOE OMOIIMOHAJIBHOC COCTOSHHUC,
BUACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOI SMOLIMOHAILHOM C(bepbl, OBITH YBCPCHHLIM B 0666;

CaMOPCTYJIMPOBAHMS, BKIIFOUAOIICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATD OTBECTCTBCHHOCTD
3a CBOE IIOBCICHUC, CIIOCOOHOCTD AJAIITUPOBATHCA K OMOIMOHAJIbHBIM U3MCHCHHAM U ITPOSABJIIATH
FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUH, BKJTIOYAIOIIEH CTPEMIJICHUC K MOOCTHMKCHHIO HCJIN U YCIICXY,
ONTUMU3M, NHUIIUATUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS M3 CBOUX BO3MO)I(HOCTCI>'I;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHMMATh OMOIHNOHAJIBHOC COCTOSAHUEC OPYTHUX,
YUYUTBIBATH €I'0 IIPHU OCYIICCTBICHUN O6H.[CHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHULIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUA C APYTUMHU
JIIOAbMH, 33.60TI/ITBCH, MMPOSBJIATH UHTCPCC U pa3pCilaThb KOH(I)JII/IKTBI.



NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenust B 10 kJacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATH Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTHM COBPEMEHHOM TEXHHUKHM M TEXHOJIOTMM, B NPAKTHYECKOU
JIeSATEIIFHOCTH JIIOJICH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuabHas TOUKa,
MHEepLHaNbHas CUCTeMa OTCcuéTa, abCOJIOTHO TBEP/IOE TEJO, UCANBHBIN ra3, MOJEIN CTPOEHUS
ra3oB, XKUAKOCTEH U TBEPIBIX T€J, TOUECUHBIM AIIEKTPUUECKUN 3apsii IPU peleHUuu (PU3nuecKux
3a/1ay;

pacro3HaBaTh (hU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBICHATh WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE [BUXEHHE, CBOOOJHOE TMaJeHHe Te,
JBIKEHUE TI0 OKPYKHOCTH, HHEPITHUS, B3auMo/ieicTBrE T, mudy3us, OpoyHOBCKOE TBHUKEHUE,
CTPOCHHE KXUIKOCTEH W TBEPABIX Tell, U3MEHEHHE 00BhEMa Te MPU HAarpeBaHUM (OXJIAXKICHUN),
TEIUIOBOE paBHOBECHE, HCIIAPEHHE, KOHJICHCAIWs, TUIABJICHHE, KPUCTAUIM3AIUs, KHUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBILIECHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBS3b
MEeXAy MapaMeTpaMy COCTOSIHHS ra3a B M30IpoLeccax, AJIEKTpU3alus Tell, B3auMOJECHCTBUE
3apsoB;

OTHCHIBaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3ysd (U3MUECKHE BEIMYMHBI: KOOPIHMHATA,
MyTh, MEpEMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIYJIbC Teja, KHHEeTHYeCcKas
SHEprusi, NMOTEHLHUaJbHAs AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTHCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUIT CMBICIT UCIOIb3yEMbIX BEIHUNH, UX 0003HAUCHUS
U €AMHHUIIbI, HAXOTUTh (GOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C JPYTrUMHU
BEJTUYMHAMU;

OIIMCbIBATh H3YYCHHBIC TCILJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUSA, HCIIOJIb3Yyd
(1)I/ISI/ILICCKI/IC BCJIIMYMHBI: HABJICHUC TIa3d, TEMIICpaTypad, CPEAHASA KHUHCETUUYCCKAss OSHCPIruUusid
Xa0THUYCCKOI'0 ABMIKCHHUA MOJICKYJI, CPCAHCKBAApATHYHAA CKOPOCTb MOJICKYJ, KOJHWUYCCTBO
TCIJIOTBI, BHYTPCHHSSA DHCPIUA, pa60Ta rasa, KOB(b(I)I/II_H/IeHT IIOJIC3HOI'O HeﬁCTBHH TCIIIIOBOIO
ABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATDH q)HSquCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYUH,
uX 0003HAYeHUS U CAWHHUIBI, HaXOAUTb (1)OpMy'J'IBI, CBA3bIBAIOIIUC JAHHYIO CI)I/I?»I/I‘ICCKYIO
BCIIMYHHY C APpYIT'MMHU BCIMYHNHAM

ONMCHIBATh M3YYECHHBIE DJIEKTPUUECKHE CBOMCTBA BEILECTBA M JJIEKTPUUYECKUE SIBICHMS
(mporieccsl), UCHOB3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOe IOJIE,
HanpspKEHHOCTh  IOJIA, MOTEHIMAJ, pa3HOCTh IIOTEHLUUAIOB; IPU OINHUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT MCIOJIB3YEMBIX BEJIWYMH, UX O00O3HAueHWs M EAUHULBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYHUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOLIECCHl U SIBICHUS, UCTONB3ysd (PU3NYECKHE 3aKOHBI H
MPUHIMIBL: 3aKOH BcemupHOro TsaroteHus, |, Il u 11l 3akonsr HbloToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAaHEHUS MMITYJIbCca, TPUHIIUI CYHEPIIO3UIINH CUII, TIPUHITUTT
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS



BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOW 3HEPIMHU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHON TemIepaTypoid, MepBBId 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsA/a, 3akoH KysnoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHa,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIINIOJIHATE SKCICPUMCHTBI 110 HMCCJICI0BAHUIO CI)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB €
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npoOeMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHuUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBO/IBL;

OCYILIECTBIISITh NpPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPHU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbI OIIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHul, TpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOJTY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE TaOIHIl U TpaMKOB, 1e1aTh BBIBOJIBI IO pe3yabTaTaM
HCCIIEA0BAHUS;

coOnrofaTe mpaBuia Oe30MacHOro TpyJda HpHU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH  C
MCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(uznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 33Ja4d BHIOMPATh GU3NYECKYIO
MOJENb, BBIACHATh (U3UYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HaYeHUs PU3NUECKON BEIHUMHBI,

pfiiaTh Kad4C€CTBCHHBLIC 3aJadyHr: BBICTpAHMBATh JIOTHYCCKU HCIIPOTHUBOPCUHUBYIO LCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/IC SABJICHUA,

HCIIOJIb30BATh IIPU PCHICHHUHA y‘le6HBIX 3aga4 COBPpEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJIOTHH
UL TIOHUCKa, CTPYKTYPUPOBAHHA, HHTCPIIPETAIMU U MTPCACTABJICHUA yqe6H0171 U Hay4HO-
HOHy.]'IHpHOﬁ I/IH(i)OpMaI_II/II/I, HOHy‘lGHHOﬁ N3 pa3JIMYHbIX HCTOYHUKOB, KPUTUYCCKU AHAJIU3UPOBATDH
IoJIy9acMyro I/IHCI)OpMaI_II/IIO;

MIPUBOJIUTh MPUMEPHI BKJIAJA POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTUH;

HCII0JIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU IS obecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH 1N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYCCKOT'O ITOBCICHUS B Oprmaqueﬁ cpeace;

pa6OTaTL B I'pyHlIi€ € BBIITOJIHEHUEM Pa3JIMYHBIX COLIUAJIBHBIX pOJ'ICﬁ, IJIaHUPOBATH pa60Ty
IpyiIibl, paluoOHAJIBHO pacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHAAPTHBIX CUTyalUAX, a[ICKBATHO OLCHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
peUICHUC paCCManHBaCMOf/'I Hp06J'ICMBI.



K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATH Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B NPAKTHYECKOU
JEeATETBHOCTH JIFOJIEH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PHU3MUECKUX MOJENCH: TOYCUHBIH
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IACPHASI MOJEIIb ATOMA, HYKJIOHHAs
MOJIeJIb AaTOMHOTO si/ipa MpHU pelIeHUH (PU3NUECKUX 3a1a4;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JACWUCTBUS TOKA, B3aMMOJICWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEIHOE pacIIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus © MOISIpU3alusg CBETa, TUCIEPCHsl CBeETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh HM3y4YCHHbIE CBOICTBA BEIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIUYHBIX CPENl) U AJIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLIECCHI),
UCHoJIb3ysl (U3NYECKHE BEIMYMHBI: DBJCKTPUUYECKUH 3apsij, Cuila TOKa, DJIEKTPUUECKOe
HaMpsLKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABKYIIAS CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO moJisA, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHMYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKas CHJIa JIMH3bI, MPH OMNHCAHUU MPaBUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OIMCbIBATh H3YYCHHBIC KBAHTOBBIC SABJICHHUA W IIPOLCCCHI, HCIIOJIb3Yy: (1)I/ISI/ILIeCKI/Ie
BCIIMYHHBI: CKOPOCTb OJJICKTPOMArHHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBCTA, SHCPIUs U
HUMITYJIBC (I)OTOHa, nepuoa nmoJypacmnaga, 3SHEPrus CBsA3UM ATOMHBIX ANCp, I[IPU OIMMCAHUUN
IIpaBHUJIIBHO TPAaKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HCIIOJIB3YyEMbIX BCJIIMYMUH, HX 0003HaYeHHUsA U
CAWHUIDBI, YKa3bIBATb (1)OpMy'J'H>I, CBA3bIBAIOIIUC JAHHYIO (I)I/I?»I/I‘ICCKYIO BCINMYNHY C APYIrUMH
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (I)HSHHGCKOﬁ BCJIIMYHMHBI,

aHAJM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCHOIb3YS (U3NYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBI IOCIEAOBAaTEIIBHOIO W MApalIEIbHOIO  COEIMHEHUs
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHMUTHOM  MHAYKIUH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBeTa, ypaBHeHHE DiHIITelHHa 171 poTo3(ddekTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXpaHEHHUS
UMITyJIbCa, 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MAacCOBOIO YHCIIA,
IoCTysaTel bopa, 3akOH pajMOAaKTHUBHOIO pacmazna, IOpU OSTOM pa3iuyaTb CJIOBECHYIO
(GOopMYyIHpPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAXEHHE M YCJIOBHsA (TpaHMIbl, 00JIacTH)
MIPUMEHUMOCTH;



ONpCACIIAThL HAIIPAaBJICHUC BCKTOpAa MHAYKIHWHW MArHUTHOI'O IIOJISI MPOBOAHHKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (bI/I?J/IquKI/IX SIBJIEHUU U mponeccoB C
HCIOJIb30BAHUEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Mpu 3ToM  (opMylInpoBaTh
npo0eMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEHHUS (PU3MYECKUX BEIMYUH, TPU ITOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO HM3MEpPEHUs M MHCIOJb30BaThb W3BECTHBIE METOIbl OIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHPOBATh Pe3yibTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TabmuIl M TrpaQuUKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BAHUS;

coOmoiaTh MpaBmiIa 0E30MAaCHOTO Tpy/Aa NPH TNPOBEACHHM HCCIECIOBAaHHHA B paMKax
y4eOHOTO OSKCHEepHMEHTa, Y4eOHO-MCCIeOBATENbCKOH W TMPOEKTHOW JESATEIBHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nueckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKHE BEIUYMHBI U (OpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHus,
MIPOBOJUTH PACUYEThI U OLICHUBATh PEATIbHOCTH MOTyYEHHOTO 3HaYeHUsI PU3NUYECKON BEIUUMHBI,

peiiaTb KauC€CTBCHHBLIC 3aJadr: BBICTpAHMBATh JIOTHYCCKHW HEIMPOTHBOPCUYHUBYIO ILCIIOYKY
paCC}/)KIleHI/Iﬁ C OHOpOﬁ Ha U3Yy4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/II‘IGCKI/I€ SIBJICHU S,

WCII0JIb30BaTh IIPU PEUICHUH YYEOHBIX 3a]]a4 COBPEMEHHbIE HH(DOPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWsS, UHTEpIpPETAlMd U TNPEJCTaBICHUS Yy4eOHOW U HAy4HO-
MOMYJSIpHOM HH(GOPMaIIUU, TOTYYSHHON U3 PA3JINYHBIX HCTOYHUKOB, KpUTUYECKU aHATM3UPOBATh
MOJIy4aeMyto HH(POPMAIHUIO;

O0OBACHATH IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHX YCTpOﬁCTB, pasiimyaTtb
YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B MOBCEIHEBHOU KH3HU,

MIPUBOJIUTh MPUMEPHI BKJIAJA POCCHUICKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJOTUI;

HCIIOJIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU IS oOecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C an60paMH N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3A0POBbBA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTUYECKOTO IMOBEACHUS B 01<py>1<a10LueI71 cpeac;

paboTath B rpymiie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUABHBIX POJIeH, MIIaHUPOBATh PAbOTY
TPYIIBl, palMOHAIBHO paclpelesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYyalUsAX, aJlcKBAaTHO OLECHMBATh BKIIAJ KaXXJOr0 M3 YYaCTHMKOB TI'pPYNIIbI B
pelieHre paccMaTpuBaeMOi MPOOIEMBI.
TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC



No

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbL

KomnmuectBo yacos

n/m Bcero|  KouTtpoibHbie [pakTuueckue
paboThl paboThI
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHUS
1.1 |®duszuka u METOBI HAYYHOTO MO3HAHUS 2
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 |Kunemartuka 5
2.2 | duHamuka 7
2.3 |3aKoHBI COXpaHEHHUSI B MEXaHUKE 6 1 1
Wroro mo pazueny 18
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 |OcHOBBI MOJIEKYISAPHO-KHHETHYECKOW TEOPHU 9 1
3.2 |OCHOBBI TEPMOIMHAMUKH 10 1
3.3 |ArperarHble cocTosiHUS BemecTBa. Da3oBbie 5
TIePEX0IbI
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
4.1 |DnekrpocraTtuka 10 1 1
4.2 |IlocTOsTHHBIN IEKTPUIECKU TOK. TOKH B 12 1 1
pa3IMYHBIX Cpeaax
Hroro mo pazaeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 4
11 KJIACC
Ne | HaumeHoBaHue pa3aenioB U TEM POTPAMMBI KomnmyectBo vacoB
n/m Beero|  KonTposbHbIe [IpakTuueckue
paboThI paboThI
Paznen 1. 9JIEKTPOIUHAMUKA
1.1 |MarauTHoe noJe. DNeKTpOMarHuTHas 11 1 3
WHTYKIIHS
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 |MexaHUYeCKHE U AICKTPOMArHUTHBIC 9 1
KoJebaHus
2.2 |MexaHHuYEeCKHE U AJIEKTPOMArHUTHBIE BOJIHBI| 5 1
2.3 |Ontuka 10 3
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 | OcHOBHI cieMATBHOM TEOPUU 4 1
OTHOCHUTEIILHOCTH
Utoro mo pazneny 4

Pasne

Ja 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne | HaumenoBaHue pa3zenoB U TeEM POTpaMMBbl KomnyecTBo 4acos
n/m Bcero|  KoutpouabHbie [pakTuueckue
paboThl paboThI
4.1 |DnemMeHThl KBAHTOBOM ONTHKHU 6 I
4.2 |Crpoenue aroma 4 I
4.3 | AtomHOE S1pO 5 I
Uroro no pazgeny 15
Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 ‘SHGMGHTI)I aCTPOHOMUHU U acTpO(PU3UKU 7 1 ‘ ‘E
Hroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE
6.1 ‘0606ma}0mee MOBTOPEHHE 4 ‘ ‘E
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOTPAMME
IMOYPOYHOE INIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KomnuecTBo yacoB
n/m Bcero| Konrponsnsie | IIpakTudeck
paboThI paboThI
1 |®wusuka — Hayka o nmpupoae. Hayunbie MeToAbI TO3HAHUS 1
OKpPY’KaIOILIero MUpa
2 |Ponb u Mmecto pusuku B popMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUpPA, B IPAKTUUYECKON JESITEIbHOCTH
monei
3 |Mexanunueckoe aBrmxkeHrne. OTHOCUTENILHOCTh MeXxaHuueckoro| 1
neuxkenus. [lepemenienue, ckopocTb, yCKOpEHUE
4 | PaBHOMEpHOE MPSMOJIMHEUHOE BUKCHHE 1
5 |PaBHOyCKOpEHHOE MPSAMOIMHEWHOE TBUKEHHE 1
6 |CpoboaHoe mageHue. Y CKOpeHUe CBOOOTHOTO T ACHHS 1
7 |KpuBonuneitHoe ABkeHue. J[BrkeHre MaTepranbHOi Touku | 1
110 OKPYXHOCTH
8 |IIpunuun otHocutenbHOCTH ["anunes. MHepruansHble 1
cucremsl orcuera. [lepseiit 3akoH HeroToHa
9 |Macca tena. Cuna. [Ipunuun cynepnosurmu cui. Bropou 1
3aKoH HploTOHA 11 MaTepUaIbHOW TOUKH
10 |Tperur 3akoH HproToHa /U1 MaTepHaIbHBIX TOUEK 1
11 |3akon BcemupHoro tssrorenus. Cuna tsokectu. [lepas 1
KOCMHYECKasi CKOPOCTb



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

Ne Tema ypoxka KomnyecTBo 4yacos
n/n Beero| Konrposbusie | ITpakTuueck
paboThI paboThI
12 |Cuna ympyroctu. 3akon ['yka. Bec Tena 1
13 |Cuna tpenus. Koapdunuent tperns. Cuia COMpOTUBIICHUS 1
IIPY IBIKESHUH TeJia B )KUIKOCTH WJIH ra3e
14 |IloctynaTenbHOE U BpallaTeIbHOE IBUKEHHE a0COIIOTHO 1
TBEpAOro Ttena. MomeHt cuibl. [1nedo cuiibl. YcnoBus
paBHOBECHS TBEPIOIO Tesla
15 |Umnynsc maTepuanbHOU TOUKH, CUCTEMbBl MaTepUAIbHBIX 1
ToueK. IMITyTbC CHITBI. 3aKOH COXpaHSHHS UMITYJIbCA.
PeaktuBHOE NBHKEHUE
16 |Pabota u MomrHOCTH CHITbl. KuHETHYeCcKast SHEpTus 1
MarepuaibHOI Touku. Teopema 00 N3MEHEHUH KHHETUYECKOU
SHEPTUU
17 |IlotenmmanpHas 3Heprus. [loTeHIIMaNBHAS YHEPTHUS YIIPYTO 1
neOopMUPOBAHHOU TPYKUHBI. [loTeHIIMATBEHAS SHEPTHS Tena
BOJIM3W TIOBEPXHOCTH 3EeMITH
18 |[loTeHIMANBHBIC U HETIOTEHITUAIBHBIE CHIIBI. CBSI3b pabOTHI 1
HEMOTCHIMATBHBIX CHJI C HK3MCHECHHEM MEXaHHIECKOW
SHEPrUU CUCTEMBI TeJl. 3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEpPruun
19 |JIaGoparopnas pabota «MccmenoBanue cBsi3u padboThl cribi ¢ | 1 1
M3MEHEHHEM MEXaHWYECKOM 3Hepruu Teja Ha pumepe
PaCTsKEHUS PE3UHOBOTO KIyTay
20 |KontpoisbHas pabota o teme «Kunemaruka. J[mHamMuka. 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE»
21 |OcHOBHBIE MOJIOKEHHS] MOJIEKYJISIPHO-KHHETHYEeCKOU Teopun. | 1
bpoynoBckoe aeuxenue. Juddy3us
22 | XapakTep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA. 1
Monenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX TEI
23 |Macca monekyn. Konnuecto BemiectBa. [locTosinnas 1
ABoraipo
24 | TemnnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lkana| 1
temneparyp Llenbcus
25 |Unpeansubiit Ta3 B MKT. OcnoBHoe ypaBHeHne MKT 1
26 |AGcomoTHas TeMIlepaTypa Kak Mepa cpeHel KMHeTHYeCKOM 1
SHEPrUM JABIKEHUS MOJIeKya. YpaBHeHue MeHeneena-
Knaneiipona
27 |3akon JlanbToHA. ['a30BbIC 3aKOHBI 1
28 |JlabGopatopHas pabota «lcciaenoBaHue 3aBUCUMOCTH MEXTY 1 1
rapaMeTpamMu COCTOSIHHSI Pa3pPEKEHHOTO Ta3ay
29 |M3omporiecchl B HACATHHOM Ta3e U UX rpaduueckoe 1

IpeACTaBJICHUC



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Ne Tema ypoxka KomnyecTBo 4yacos
n/n Beero| Konrposbusie | ITpakTuueck
paboThI paboThI

30 |BHyTpeHHss SHEPTUS TEPMOJINHAMUYECKONW CHCTEMBI U 1
crnocoObI e€ m3MeHenus. KonmdyecTBo TeroTsl U padoTa.
BHyTpeHHsIs1 SHEpTHUs 0THOATOMHOTO HJICATBHOTO Ta3a

31 |Bugs! Temonepeaayn 1

32 | YnenbHas TEIUIOEMKOCTh BemiecTBa. KOJMUecTBO TETUIOTHI 1
IIpH Terionepenaye. AauadaTHeIN npoiecce

33 |IlepBbIit 3aKOH TEPMOJMHAMUKHU U €T0 IPUMEHEHUE K 1
M30TIpoIIeccam

34 |HeoOpaTUMOCTh MPOIIECCOB B pUpoie. BTopoii 3akoH 1
TEPMOTUHAMUKH

35 |TIpuntun getictus u KI1/] TerioBoii MalimHb 1

36 |Lluxx Kapno u ero KIT/

37 |Dxkonoruyeckue mpooOIeMbl TETTIOIHEPT € THKU

38 |O6oo6maromnmit ypok «Mosekynspaas pusuka. OCHOBBI 1
TEPMOTUHAMHUKI

39 |KoHutposbHas pabota o Teme «MosekynsapHas Gusnka. 1 1
OCHOBBI TEPMOAMHAMHUKI

40 |ITapooOpazoBanue u KoHeHcanus. Vcrapenue u KureHue 1

41 | AGcoroTHasl U OTHOCUTEIbHAS BIIAYKHOCTh BO3yXa. 1
Hacpiennsiit nap

42 | Tsepnoe teno. Kpucraminyeckue u aMmopQHble Tema. 1
AHU30TPOMUS CBOMCTB KpUCTaIOB. JKUIKHUe KPUCTAILIBI.
CoBpemMeHHbIE MaTepuabl

43 |[lnaBneHue U KpUCTaUIM3aAU. Y JeIbHAS TEIIOTa 1
iaBnenus. CyOaumarus

44 | YpaBHeHue TemioBoro OanaHca 1

45 |DnekTpuzanus Tei. DNeKTPUIeCcKur 3aps. JIBa Buga 1
ANEKTPUYECKHUX 3apsSI0B

46 |IIpoBOAHMKH, TUAIEKTPUKU U MOJTYIPOBOJHUKHU. 3aKOH 1
COXpPaHEHUS ANEKTPUIECKOTO 3apsa

47 |BzaumopenctBue 3apaaoB. 3akoH Kymnona. Touednsr 1
ANEKTPUYECKUH 3apsij

48 |Hanpsbk€HHOCTD 371eKTpruuecKoro nouis. [IpuHuun 1
CYNEPIO3ULMHU INEKTPUUECKUX ToJIen. JInHun
HaIpPsHKEHHOCTU

49 |Pabora cun anekrpocraTuyeckoro nojs. [lorenmuarn. 1
Pa3HocTh mOTEHIIMANIOB

50 |TIpoBOAHUKH U AMDIEKTPUKH B DIEKTPOCTATHIESCKOM TIOJIE. 1

I[I/IBJ'IGKTpI/IquKaH IMPpOHHULIAEMOCTDb



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c6708
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Beero| Konrposbusie | ITpakTuueck
paboThI paboThI
51 |Dnekrpoémkocts. Konnencarop 1
52 | DneKTpOoEMKOCTh MIOCKOTO KOHACHCATOPa. JHEpPIus 1
3apsHDKEHHOTO KOH/IEHCATOpa
53 |JIaGopatopHas padota "M3mMepeHune 3eKTpoEMKOCTH 1 1
KOHJIeHcaTopa"
54 |TIpuHuun nefcTBUS U IPUMEHEHUE KOHJIEHCATOPOB, 1
KOMTUPOBAJILHOTO ariapara, CTpyHHOTO IpUHTepa.
DnexTpocTaTHuecKas 3allnuTa. 3a3eMIIeHHe 3IEKTPopuOopoB
55 | DneKTpUYeCcKUid TOK, YCIOBUSI €T0 CYIIECTBOBAHMSL. 1
[Tocrosiuusiil Tok. Cuna Toka. Hanpsbxkenue. ConpoTuBiieHHE.
3axon Oma Juid yyacTka Lenu
56 |IlocienoBaTenbHOE, MapAJLICIIBHOE, CMEIIIAaHHOE COCTUHCHIE 1 0.5
npoBoAHUKOB. JIabopaTtopHas padota «13yuenune
CMEIIaHHOTO COETMHEHHSI PE3CTOPOBY
57 |PaboTa 1 MOITHOCTH DJIEKTPUUYECKOTO TOKA. 3aKkoH J[>Koys- 1
Jlenna
58 |3akon OMa a1 MOJTHOM (3aMKHYTOM) AIEKTPUIECKOM IIETIH. 1 0.5
KopoTtkoe 3ambikanmne. Jlaboparopras padota «3mepenne
OJIC ucToYHMKa TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS
59 |Pesepsnbrii ypok. KorTtponbpHas paboTa o teme 1 1
"OnexTpoaunamuka” / Beepoccuiickas mpoBepoyHas paboTa
60 |O6oO6maromuii ypok «nekrpoauHamMukay / Becepoccuiickas 1 1
poBepouHasi paboTa
61 |DnexkTpoHHas MPOBOJIUMOCTD TBEPIABIX METAIIOB. 1
3aBUCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb
62 |DnexkrpuyeckuH TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX 1
My4KOB
63 |IlomynpoBOIHUKH, X COOCTBEHHAS U MIPUMECHAS 1
npoBoauMocTh. CBOMCTBa p—N-miepexoaa.
[TonynpoBoAHUKOBBIE TPUOOPHI
64 |DnexkTpuyecKrH TOK B pacTBOpax U paciuiaBax dJIeKTpoJauToB. | 1
DNEKTPOIUTHYECKAs TUCCOIUAIUS. DIEKTPOIIN3
65 |Dnexkrpuyeckuu TOK B razax. CaMOCTOATEIbHBIW U 1
HECAMOCTOATENbHBIN pa3psa. Monnus. [1nazma
66 |DnexTpuyeckue MpUOOPHI U YCTPONCTBA U MX MPAKTUUECKOE 1
npuMeHeHue. [IpaBuna TexHUKN 6€30MacHOCTH
67 |KontponpHas pabota o TeMe «JIeKTPOCTaTHKA. 1 1
ITocTOsIHHBIN dIEKTPUYECKUN TOK. TOKM B pa3iInyHbIX
cpenax»
68 |PesepBHblil ypok. O0oOmaronmii ypok no remam 10 kacca 1
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 4



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne Tema ypoxka KomnuecTBo 4yacos
n/m Bcero| Koutposnbabie | IIpakTudec
paboThI paboTHI
1 |[locrosiHHBIE MAarHUTHI U UX B3auMOJeHCTBHE. MarHuTHOE 1
nosue. Bexrop MarHUTHOM MHAYKIUK. JINHUY MarHUTHOM
WHIYKIIAA
2 |MarauTtHoe 1moJie MPOBOAHMKA ¢ TOKOM. OmbIT Dpcrena. 1
B3anmoelictBre MpOBOIHUKOB C TOKOM
3 |JlaboparopHas pabota «/3ydeHrne MAarHUTHOTO TIOJISI KATYIIIKU 1 1
C TOKOM»
4 | leiicTBHMEe MarHUTHOI'O MOJIS Ha IPOBOJHUK ¢ TOKOM. Cuna 1 1
Awmriepa. JlabopaTtopHas pabota «lccrnenoBanue neicTBUS
MMOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM)
5 |/leficTBHe MarHUTHOTO TIOJIS HA IBUKYIIYIOCS 3apsHKEHHYIO 1
gactuiy. Cwia Jlopenma. Pabota cuet Jlopenna
6 |DnexkrpoMarauTHas HHAYKIMS. [I0TOK BEKTOpa MarHUTHOU 1
uaaykuud. DJ1C nHaykuuu. 3aKoH 31eKTPOMarHuTHOM
nHayknuu dapanes
7 |Jlaboparopnas padota «MccnenoBanue sBICHUS 1 1
AIIEKTPOMArHUTHOW MHTYKIIAW)
8 |MuaaykruBHOCTh. SIBNeHue camounuaykiuu. J/(C 1
CaMOMHJIYKIIMHU. DHEPrUsi MATHUTHOTO MOJIS KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie
9 |TexHuyeckue yCTPOHCTBA M UX IPUMEHEHHUE: TOCTOSIHHbIE 1
MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
10 |OGo6maromuit ypok «MaraHuTHoe moJie. DJIeKTpoOMarHuTHas 1
WHTYKIIHS
11 |KontponbHas paboTa o TeMe «MarHuTHOE TOJIE. 1 1
DNEeKTPOMarHUTHAS UHIYKIIHSD)
12 |CBoOoaHbIC MeXaHUYeCKHE KosieOanus. ["apMoHnUeckue 1
KoJebaHus. YpaBHEHHE TapMOHUYECKUX KOJICOaHUH.
[IpeBpaienue sepruu
13 |JlaGopaTopHas pabora «lccnenoBanue 3aBUCUMOCTH TTEPHO/Ia 1 1
MaJibIX KoJIeOaHUii Tpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
14 |KoneGaTtenbHbIW KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE 1
Kosie0aHUs B UI€AILHOM KOJe0aTeIbHOM KOHTYpe. AHAIOTUs
MEX]ly MEXaHMYECKUMH U JIEKTPOMArHUTHBIMU KOJIe0aHUSIMHU
15 |®opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B UACATBHOM 1
Kosie6aTeabHOM KOHTYpe
16 |IIpencraBneHue o 3aTyXaroIIMX KojeOaHUsAX. BeIHy)1eHHbIE 1

MeXaHH4YecKue KoeOanus. Pe3oHaHc. BBIHY)KJIGHHLIG
QJICKTPOMArHUTHBIC KoJIeOaHMs
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| Kontposbasie | IIpakruuec
paboThI paboTHI
17 |IlepemeHHbIM TOK. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK. 1
MoniHOCTh TIEPEMEHHOTO TOKA. AMILTUTYTHOE U JICUCTBYIOIIEE
3HAYCHUE CHJIBI TOKA U HAIIPSDKEHHS
18 |Tpauchopmarop. [Ipon3BoacTBO, Iepenada u NOoTpeOIeHUE 1
JEKTPUYECKON SJHEPTUU
19 | YcTpoiicTBO M MpaKTHYECKOE MPUMEHEHUE AIEKTPHUECKOTO 1
3BOHKA, Fr€éHepaTopa MepPeMEHHOTO TOKa, IMHUN
AIIeKTpoIepeaay
20 |DKOJOTHYECKHE PUCKU TTPH MTPOU3BOJICTBE IIEKTPOIHEPTHH. 1
KynbeTypa ncnoss30BaHus AJIEKTPOIHEPTUHN B IOBCETHEBHOH
KU3HH
21 |MexaHW4ecKHe BOJIHBI, YCIOBUS pacripocTpadeHus. [lepuo. 1
CKOpOCTh pacrpocTpaHeHHs U JUTHHA BOJHBI. [loniepeunsie U
MIPOIOJTBHBIEC BOJIHBI
22 |3Byk. Cxopocts 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemoOp| 1
3ByKa
23 | DneKkTpoMarHuTHBIE BOJIHBI, UX CBOMCTBA U CKOpocCTh. [lkama 1
AIIEKTPOMArHUTHBIX BOJIH
24 | TIpuHIMMBI paAMOCBSI3H U TEICBUACHUS. Pa3BuTHE CpE/ICTB 1
cBs3U. Pagnosmokamus
25 |KoutponbHas pabota «KosnebaHus u BOJHBD) 1 1
26 |IIpsmonuHelHOE pacIpOCTPAHEHHUE CBETA B OJTHOPOTHOM 1
cpene. Touyeunslid UICTOUHMK cBeTa. JIyd cBeTa
27 |OtpaxeHnue cBeTa. 3aKOHBI OTpakeHus cBera. [loctpoenue 1
M300paKeHUH B IJIOCKOM 3epKajie
28 |IIpenomnenue cBeta. [lomHOE BHYTpEeHHEE OTpaKEeHUE. 1
[IpenenbHBIW yroJl MOJIHOTO BHYTPEHHET0 OTPaXKEHHUS
29 |Jlaboparopnas pabota «M3mMepeHre moKa3aress MpeIoMIICHUS 1 1
CTEKJIa»
30 |JIunzsel [Toctpoenue nzobpaxenuii B muH3e. opmyna TOHKOM 1
JTUH3bL. YBETUYCHUE JTMH3BI
31 |JIaGoparopnas padota «MccnegoBanue CBOMCTB U300pakeHUI 1 1
B JIMH3aX»
32 | ducnepcus cBera. CinoxHbIi cocTaB 6enoro cera. L[Ber. 1 1
JIaGopatopHas pabota «HaOmroeHue qucrnepeun cBeTay
33 |HUurepdepenuus crera. udpakuus ceera. AudpaxnronHas 1
peméTka
34 |IlonepeyHocTh cBeTOBBIX BOJH. [lonsipusanus ceera 1
35 |Onrtuyeckue npubOpPbI U YCTPOICTBA U YCIOBUS UX 1
0€3011acHOTO MPUMEHEHUS
36 |I'paHuUIBI IPUMEHUMOCTH KIACCUYECKOU MEXaHUKH. 1

HOCTYJ'IaTLI CIIeHaIbHON TCOPHUU OTHOCUTCIILHOCTHU
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Ne Tema ypoxka KomnuecTBo 4yacos
n/m Bcero| Kountponbnsie | IIpakTryec
paboThI paboTh

37 |OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe yieHue BpemMeHn u | 1
COKpAII[EHUE JITTHHBI

38 |DHeprusi u UMIYJIBC PEISITUBUCTCKOM YacTHIlbl. CBsi3b Macchi ¢| 1
SHEPrUeH ¥ UMITYJTECOM. DHEPTrHs MMOKOS

39 |KoutponpHas padora «Ontuka. OCHOBHI criennaibHOM Teopuun | 1 1
OTHOCHUTEIILHOCTH

40 |®otonsl. Dopmyna [Inanka. DHeprus U UMIyIbC GoToHA 1

41 |OtkpeiTue u uccinenoanue potospdexra. OnbiTel A. I'. 1
CroneroBa

42 |3akonsl hoTodrddekra. YpaBHeHHE DWHIITEHHA JUTS 1
¢doToaddexra. «Kpachas rpanunay potoaddexra

43 |laBnenwne cBeta. OnbiThl I1. H. JIebeneBa. Xumuyeckoe 1
JIEVICTBHE CBETA

44 | TexHUYECKUE YCTPOMCTBA U MPAKTHUECKOE MPUMEHEHHE: 1
(dboTormeMeHT, (HOTONATYNK, COTHEUHAs OaTapesi, CBETO MO/

45 |Pemenue 3ama4 o TeMe «3JI€MEHThI KBAHTOBOM OIITHKMY 1

46 |Mopuens atoma Tomcona. OnbiThl Pezepdopaa mo paccesauio 1
a-yacTuil. [InmanerapHas Mozenb aroma

47 |Iloctynatel bopa 1

48 |Uznyuyenue u noriomnieHrue GOTOHOB IIPH MEPEX0JIe aToMa C 1
OJIHOTO YPOBHS SHEPruu Ha Apyroi. Buabl ciekTpoB

49 |BonHOBBIC cBOMCTBaA YacTull. BoHbl 1e bpowuis. 1
KopnyckynspHo-BoaHoBoU Ayanu3m. CHOHTaHHOE U
BBIHYXJICHHOE U3Ty4eHUE

50 |OtkpeiTHE pagunoakTuBHOCTU. OmBITH Pe3epdopaa nmo 1
OTIPEJICNIEHUIO COCTAaBA PAIMOAKTUBHOTO U3IIy4CHUS

51 |Cpoucrsa anbda-, 6era-, raMma-usinydeHus. BiausHue 1
PaAMOAKTUBHOCTH HA KUBBIC OPraHU3MBI

52 |OtkpbiTHE TPOTOHA U HEUTpoHA. V30TombI. Asbda-pacna. 1
DNEeKTPOHHBIM U TO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3ITy4YeHue

53 |DHeprus cBsI3U HYKJIOHOB B sifpe. AnepHble peakuuu. SAnepusin| 1
peaktop. [Ipo6rieMsl, mepCEeKTUBBI, IKOTOTUIECKHIE aCTIEKThI
SIEPHOU SHEPTETUKHI

54 |DnemenTapHbie yacTHIIb. OTKpPBITHE MO3UTPOHA. METOIbI 1
HaOIOJIEHUS ¥ PErUCTPAIlUH dJIEMEHTApHBIX YacTHIl. Kpyribrit
cton «DyHIaMeHTalbHbIe B3aUMOIeUCTBUS. EaHCTBO
(bu3MUECKOU KapTUHBI MUpa»

55 |Dtamnsl pazsutHs actpoHomud. [lpuknanHoe u 1

MHPOBO33PEHUYECKOE 3HAUCHHE aCTPOHOMUHU. Bz 3BE€3HOTO
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| Kontposbasie | IIpakruuec
paboThI paboTHI
HeOa. Co3Be3us, SpKUe 3BE3/bI, TUIAHETHI, UX BUIUMOC
nBrokenne. CoaHeyHas cucreMa
56 |Comnne. Comneunas aktuBHOCTb. Mcrounuk sHeprun CosHia 1
" 3BE3N
57 |3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TJIaBHOU 1
MOCJIEIOBATEIIbHOCTH. BHYTpEHHEE CTPOCHUE 3BE3I.
CoBpeMeHHBIE MPEICTABICHHUS O TIPOUCXOKICHUH U SBOJIOINN
ConHua u 3B€37
58 |Mueuns [1yre — Hama [anakTuka. [lojoxeHue u IBHKEHIE 1
Connua B I'anaktuke. ['anaktuku. YepHble ABIPHI B SApax
raJIakKTUK
59 |Bcenennas. Paz6eranue ranaktuk. Teopust bombmioro B3psiBa. 1
PenukroBoe nznmydenue. MeraraiakTiuka
60 |HepemenHbie MpoOIeMbl aCTPOHOMUHT 1
61 |KoHnTposibHas padoTa «JIeMEHTBI aCTPOHOMHH U 1 1
acTpOPU3UKNY
62 |O6oOmarmuii ypok. Pois GU3NKH 1 aCTpOHOMHUU B 1
9KOHOMMYECKOM, TEXHOJIOTHISCKOM, COITMAIIBHON M STHISCKOM
cdepax 1eaTenbHOCTH YelloBeKa
63 |O6o6maromnuii ypok. Poib u MecTo (hpM3uKH U aCTPOHOMHUH B 1
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa
64 |O6o6maronuit ypok. Posnb ¢pusznueckoi Teopun B 1
(hopMUPOBaHUM MPECTABICHUN O (PU3NUECKON KapTHHE MUpa
65 |OO6o6maromuit ypok. Mecto ¢puznueckoir KapTUHBI MHPA B 1
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MIpeICTaBJICHUI O MpUpPOIe
66 |PesepBHBIN ypok. MarHuTHOE 1MoJjie. DIEKTPOMAarHATHAS 1
WHIYKINS
67 |Pe3epBHblit ypok. Ontuka. OCHOBBI CIEIMATBHON TEOPUHU 1
OTHOCHUTEIIbHOCTH
68 |Pesepnsiif ypok. KBanroBas ¢usuka. DnemeHTsl actpoHoMun u| 1
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC
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Koxa
IPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMLIe NMpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06pa3OBaHI/Iﬂ

JeMoHCTpHpOBaTh Ha IpUMEpPaX POJib U MECTO PU3UKHU B (HOPMHUPOBAHIH COBPEMEHHON HayuHOI
KapTUHbl MHpa, B Pa3BUTUHU COBPEMEHHON TEXHWUKH WU TEXHOJOTHH, B MPAKTHYECKOU Jies-
TEIBHOCTH JIIOJEN

10.2

Y4uTHIBATh TPAaHMIBI IPUMEHEHUS M3YYCHHBIX (U3UYECKHX MOJENICH: MaTepuabHas TOUKa,
WHEPIHATbHAS CHCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEIO, UACANBHBIN I'a3; MOJCIN CTPOCHUS
ra30B, KHUIKOCTEH U TBEPIBIX TEN, TOUCUHBIN HIEKTPUUCCKHI 3apsi1 — MPH PEIICHUN QU3HICCKUX
3a1a4

10.3

Pacno3HaBaTh ¢usndeckre sBICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB MeEXa-
HUKH, MOJIEKYJISPHO-KUHETUYECKOI TEOPUH CTPOEHMS] BEUIECTBA M 3JIEKTPOIUHAMUKH:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBUXEHUE, CBOOOTHOE MaJeHHE Tell,
JIBUKEHHE TI0 OKPY)KHOCTH, WHEpLHUsA, B3auMOJeHCcTBUE Ten; udQy3us, OpOyHOBCKOE
JBIDKEHHE, CTPOCHHUE XUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeN NIpU HarpeBaHUH
(oxJaxIeHNHN), TETJIOBOE PaBHOBECHE, HCIIAPCHHE, KOHICHCAIMS, TUIABJICHUE, KPUCTAJUIN3a-
IIUs1, KUTICHNE, BIAXKHOCTh BO3/lyXa, IOBBIMICHUE TAaBICHUS ra3a IpU €ro HarpeBaHWU B 3a-
KPBITOM COCYJE, CBSI3b MEXAY ITapaMeTpaMH COCTOSHHS T'a3a B M30IPOIeccax; AIEKTPU3AIHs
TEJI, B3AaUMOJICHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKCHUE, MCIONB3Ys (PM3MYECKHE BEIMYMHBI: KOOPAWHATA, YT,
nepeMeIeHne, CKOpocTh, YCKOPEHHE, Macca TeNa, CUila, UMITYJIbC Tella, KHHETHYIECKast SHEePT U,
NOTCHIMATBHAS PHEPTHS, MEXaHNIECKas pad0Ta, MEXaHWIECKasi MOIITHOCTh; TIPH OITMCAHUY TIPa-
BIJIBHO TPaKTOBATh (PU3MUYECKUI CMBICI HCITOIb3YEMBIX BEINYHH, HX 0003HAUCHHS U €IMHHIIBL,
HaXOIUThH ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3HYECKYIO BEIMUMHY C APYTUMH BEIHYHHAMI

10.5

OmnwuceIBaTh H3yYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TCIUIOBEIC SBJICHUS, HCIOIB3YS (PU3NICCKHE
BEIMUYUHBL: JaBJIEHUE Tra3a, TeMIlepaTypa, CpPEeIHssl KUHETUYECKas SHEPIrus XaoTHYECKOIo
JBUKEHUSI MOJIEKYJ, CpEAHEKBaJpaTH4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS S2HEPTHUs, paboTa raza, K03 HUIHCHT MOJIC3HOr0 AEHCTBHS TEIUIOBOTO JIBUTATEIIS;
Ipd ONHCAaHUHM IPABHIBHO TPAKTOBATH (PU3MUECKUN CMBICH HCHOJIB3YyEMBIX BEIHYHH, UX
0003HAYCHHS U SIMHULIBI, HAXOOUTD (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO BETUINHY
C IpyTMMH BEIMYUHAM

10.6

OnucelBaTh H3YYEHHBIE D3JIEKTPUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUECKUE SIBIICHMUS
(mporieccsl), HCHIONB3YS (PU3NUECKIE BEIHMYUHBI: 3JIEKTPHUYCCKUN 3apsill, dJIEKTPHUIECKOe 0,
HanpsKEHHOCTh NOJIS, MOTEHLMAJ, Pa3sHOCTb MOTEHIUAIOB; [IPU ONHCAHUU NPaBHIBHO TpPaK-
TOBaTh (DM3UYECKUH CMBICI HCIONB3YEMBIX BEIHMYUH, HX 0003HAUEHUS W COUHHUIIBI; YKa3bIBATE
(hOPMYITBL, CBSI3BIBAIOIIIE TAHHYIO (PH3MUECKYIO BETHUNHY C IPYTUMH BEIHIIMHAMI

10.7

AHAIM3UPOBATh PU3MUYECKUE TPOLIECCHI U SIBJICHHS, HCITOIB3Ys (PU3NIECKUE 3aKOHBI M IPHHIIAIIBL:
3akoH BcemupHoro Tsarotenus, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUS MEXaHHYECKOM
SHEPruH, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHIIKI CYIIEPIIO3UIIMK CHJI, TTPUHIIMII PABHOIIPABHS
HWHEPIMAIbHBIX CHCTEM OTCYETA; MOJIEKYISAPHO-KHHETHYECKYI0 TEOPHIO CTPOEHHS BEIECTBA,
ra3oBble 3aKOHBI, CBS3b CpPEIHEH KHHETHYECKON SHEPrHU TEIUIOBOI'O JBHIKEHHS MOJEKYI C
aOCONMIOTHOM  TeMIepaTypoi, IIepBbIii  3aKOH TEPMOIMHAMHKH; 3aKOH  COXpaHEHHS
JJIEKTPUYECKOrO 3apsaa, 3akoH KysioHa; IpH 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3a-
KOHA, €r0 MaTeMaTHYECKOE BRIPAKEHHE U YCIOBHUS (TPaHMIIbI, 00JaCTH) TIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE IIPUHITUIIEI ISHCTBUS MAIIHH, TPHOOPOB M TEXHUIECKUX yYCTPOUCTB; pa3-
JIMYaTh YCIOBHS UX 0E30MMaCHOT0 MCIIOIB30BAHMUS B TOBCEAHEBHOM JKI3HA

10.9

BEITIONHATE SKCOEPHIMEHTHI IO UCCICIOBAHUIO (PM3MUCCKHUX SBICHUHA W MPOIECCOB C MCIIOI-
30BaHHEM MPSMBIX M KOCBEHHBIX H3MEPSHHI; IPH 3TOM (QOpMYIHPOBATh MpodieMy (3amady)
1 TUIOTE3Y y4eOHOro SKCIIEpPUMEHTa, COOMpaTh YCTAaHOBKY M3 NMPEATI0KEHHOTO 000PYy/I0BaHH,
MIPOBOJNTH OIBIT U JOPMYITHPOBATH BEIBOJBI




Koxa

HpOBepﬂeMLIe NMpeaAMETHLIC PE3yJIbTaThbl 0CBOCHUN OCHOBHOM

NPOBePsIEMOro y
pesysibTaTa 00pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
OcymecTBIATh NpsIMBIE U KOCBEHHbIE M3MepeHUs (GU3HMUYECKHX BEJIMYHMH; IIPH 3TOM BBIOMPATE
10.10 ONTHUMAJIBHBIN CIIOCO0 M3MEpEeHHs ¥ UCIIONb30BaTh M3BECTHBIE METOJIBI OIIEHKH HOTPelIHOCTe]
U3MEpEHUN
HccnenoBaTh 3aBUCHMOCTH MEXIy (GU3MYECKUMH BEIMYHMHAMH C HCIIOJIb30BAHUEM MPSMBIX
1011 U3MEpeHHH; NP ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpOBATH PE3yJbTaThl IMOITYyYEHHOI]
' 3aBUCHMOCTH (DPM3MYECKHX BEJIMYKH B BUJIE TAOJIHII U TPaHKOB, ETaTh BBIBOBI 110 pe3yJIbTaTaMm
UCCIIeI0BaHMS
Co0OnroaTh mpaBuiia 0e30MacHOro Tpy/Ja MPH MPOBEICHUH MCCIEA0BAaHUI B paMKaxX y4eOHOrO
10.12 SKCIIEPUMEHTA, Y4eOHO-HCCIIENOBATEIbCKON W MPOEKTHON JESITeThbHOCTH C HCIOIb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOI0 000PYyIOBAHUS
Pemate pacuérHble 3aaud C SIBHO 3aJaHHON (DM3HMYECKOM MOAENBIO, UCHONb3YsS (PHU3NUECKUE
3aKOHBI M MPHUHIUIBI; HA OCHOBE aHAIM3a YCIOBUA 3aJla4d BBIOMPATh (DU3UUYECKYIO MOJEINb,
10.13 BBIJICIIAITh (PU3WUYECKUE BETUYMHBI M (OPMYJIBI, HEOOXOAWMBIEC ISl €€ pelIeHHs, IPOBOIUTH
pvaéTbI 1 OICHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHU (I)HSquCKOﬁ BCIIMYNHBI
10.14 Pemrate kauecTBEHHBIC 3a/la4yy: BBICTpaWBATb JIOTUYCCKH HCHIPOTUBOPCUMBYIO M[CIIOYKY
' paccyXJIeHHil ¢ oropol Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYCCKUE SBIICHUS
Wcnone3oBath pyu pCICHUN y‘IC6HBIX 3aga4 COBpEMCHHBIC I/IH(l)OpMa]_H/IOHHI:Ie TEXHOJIOTUH JIs
10.15 MIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIMH U TPEICTABICHUS YIeOHON 1 HAyIHO-TIOMYISIPHOH
' uHpOpMaNMyK, TONYYEHHOH M3 pa3IHYHBIX HCTOYHHKOB; KPUTHUECKH aHAIM3HUPOBATH
MOJTyYaeMyI0 HH()OPMAIIHIO
10.16 [IpuBoaUTE MIpUMEPHI BKJIaa POCCHUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
' 00BSICHEHNE MTPOLIECCOB OKPYIKAIOLIET0 MUAPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI
Hcnonp30BaTe TEOpETHUECKHE 3HAHMS 1O (PHM3MKE B MOBCETHEBHOW JKHU3HU UISI 0OECTICUECHUS
10.17 0€30MacHOCTH MpU OOpaIeHUH ¢ IPHOOPaMU U TEXHUIECKUMH YCTPOUCTBAMH, JJISI COXPaHCHHUS
3IIOPOBBSI M COOJIIOIEHHSI HOPM SKOJIOTHYECKOTO IIOBEICHISI B OKPYKaIOMIeH cpene
PaGorats B rpymnme C BHITONHEHHEM Pa3IHYHBIX COIMHMAIBHBIX PONEH, IIIaHHPOBATH PadOTy
10.18 TPYIIIBEL, PAlHOHAIBHO PAaCHpenessiTh 005S3aHHOCTH U IUIAHMPOBATH AEATEIBHOCTh B HECTAH-
' JapTHBIX CUTYalUsIX, aJeKBATHO OIICHUBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIIEI B PEIICHHUE
paccMaTpuBaeMoit TPOOIeMBbI
11 KJIACC
Kon .
IIpoBepsiemblie mpeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
fiposepseMoro o0pa3oBaTeIbHOM MPOIrPaMMbl CpeHero o01mero o0pasoBanus
pe3yJjabTara
JeMoHCTpHpOBaTH Ha IPUMEPAxX POJb K MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHON HAYIHOM
111 KapTHHBl MHpa, B pa3sBUTHH COBPEMEHHON TEXHWKH M TEXHOJOTMH, B MPaKTHYECKOH
JeATEeNbHOCTH JIFO/IEH, IIETTOCTHOCTh ¥ €AMHCTBO (pH3NYECcKOi KapTHHBI MHpa
YYUTHIBaTh MPaHUIIEI TPUMEHEHHUS H3YUEHHBIX (QH3MUECKIX MOJIeIIel: TOUSUHBIH SIeKTPHIEeCKUH
11.2 3apsf, sAepHas MOJeNb aTOMa, HYKJIIOHHAsT MOJIETb aTOMHOTO S/Ipa MPH peleHn: (Ppru3HIecKnx
3a1adq




Koxa
IPOBEPAEMOro
pe3yJbTara

11.3

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ MmporpaMMmabl CpeaHET 0 oﬁmero 06pa30BaHI/IH

PacnosnaBath ¢usnueckue sBieHus (TMPOIECCH) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKA M KBAaHTOBOH (DHM3MKHU: 3JEKTPUYECKast MPOBOTUMOCTh, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAS
WUHIYKIUs, JCHCTBHE MATHUTHOIO TOJNS HAa MPOBOJHHUK C TOKOM M JBIDKYIIMHCS 3apsi,
JJIEKTPOMATHUTHBIE KOJICOAHMsI M BOJHBI, IPIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAXKEHHE,
npeioMJIeHUe, WHTepPepeHus, AuGpakius W TONIPU3ALUsA CBETa, JHCIEPCHUS CBETa,
(dhoroanextpuueckuii a3 ekt (porodrddexr), cBeTOBOE HaBIeHUE, BOSHUKHOBEHUE JINHEHYAaTOr0
CIIEKTpa aToOMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIHOAKTHBHOCTh

114

OnuceBaTh N3YyUCHHBIC CBOMCTBA BCIIIECTBaA (SHGKTpI/IquKI/Ie, MAarduTHBIC, OIITHYCCKUEC, DJICKT-
PUYECKYIO TTPOBOJMMOCTh PA3UYHBIX CPEJ) U JIEKTPOMATHUTHBIE SIBJICHUS (TPOIECCHI), HC-
NOJb3ys PU3NUECKUE BETMUUHBIL: SJIEKTPHUECKUH 3aps/l, CHIIa TOKA, SIEKTPUUECKOE HATIPSDKEHHE,
JJIEKTPUUYECKOE COMPOTUBIIEHHE, pa3HOCTh NoTeHIManoB, JJIC, pabora Toka, HHIYKIUS
MarHuTHoro nmomusi, cuina Awmmepa, cuna JlopeHIla, HMHIYKTUBHOCTb KATYIIKH, OSHEpPIUs
AJIEKTPHYECKOTO M MAaTHUTHOT'O TIOJICH, MEPHO/] U YacTOTa KoeOaHU B KOJieOaTeIbHOM KOHTYpE,
3apsj U CHJIa TOKa B IIPOIECCE TapMOHUYECKUX SIICKTPOMArHUTHBIX KojeOaHWH, (OKycHOe
PacCToOAHUE U ONTHYCCKas Cujla JIMH3bI, IPU ONHNCAHWUU IIPABUJIBHO TPAKTOBATb (1)1431/1‘160[(1/[[71
CMBICJI HCIIOJIB3YEMbBIX BCJIMYUH, HX 0003HaUYeHUs U CAWHHUIBI;, YKa3bIBaTb (l)OpMny)I,
CBSI3BIBAIOIINE TAHHYIO (PU3HMUECKYIO BETHUNHY C IPYTUMH BEITHUHHAMHU

11.5

OnuceIBaTh U3yYEeHHBIC KBAHTOBBIE SIBJICHUS U MPOIIECCHI, HCTIONb3Ys (PM3NUECKUE BETUIHHBIL:
CKOPOCTb 3JI€KTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, SHEPrus M HMIIYJbC
¢oToHa, MepruoA MONypacnana, dHEPrus CBS3M AaTOMHBIX SAEp; IPU OMHMCAHUU IPABUIBHO
TPaKTOBaTh (PU3NUIECCKANH CMBICT HCIOJIB3YEMBIX BEIHUYMH, MX OOO3HAYCHHS W EIWHUIIBI
YKa3bIBaTh (hOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETHYNHY C IPYTUMH BEIHIHMHAMH,
BBIYUCIIITH 3HAUCHHE (PU3UUCCKON BEIUIHHEI

11.6

AHanmu3NpoBaTh (U3MUECKHE MPOLECCH M SIBICHHUS, HCHONB3YS (DU3UUECKHE 3aKOHBI U
OpUHIWIEL: 3aKoH OMa, 3aKOHBI IIOCIIEIOBATENFHOTO U MApalIeIbHOTO COSTUHEHUS
MPOBOJHUKOB, 3akoH Jlxkoyms — JleHma, 3aKkOH JIIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
MIPSIMOIMHEHHOTO PAacHpOCTPAaHEHHS CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHWE OiHITEeHHa a1 (QoToddderra, 3aKOH COXpaHEHUS DSHEPrHH, 3aKOH
COXpAHEHHsI HMITYJbCa, 3aKOH COXPAHEHHUS JIIEKTPHUECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO YHCJa, MMOCTYNaThl bopa, 3aKOH pajnoaKTHBHOTO paclaia; Ipu 3TOM pasIndaTh
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPA)KEHUE M YCIOBHS (TPAHUIIBL,
0011aCTH) TPUMEHUMOCTH

11.7

OmnpenensaTe HANPaBICHAE BEKTOpa MHIYKIIMH MATHUTHOTO ITOJISI IIPOBOAHUKA C TOKOM, CHIIBI
Awmmiepa u cuitel Jlopertia

11.8

CTpOUTh U OITUCHIBATH N300paKEHHE, CO3IaBAEMOE TUTIOCKHM 3EPKAJIOM, TOHKOH JIMH30M

119

BEITTOMHATE SKCIIEPIMEHTHI TI0 UCCICIOBAHHIO (PH3UUYECKUX SIBIICHUH U IPOIECCOB C UCTIONB30-
BaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHUIT; PH 3TOM (POpMYIHPOBATh MpodieMy (3amady) u
THIIOTE3y y4eOHOro SKCIEPHMEHTa, COOMpaTh YCTAHOBKY W3 MPEINIOKEHHOTO O0OPYHIOBAHHS,
MIPOBOJANTH OIBIT U JOPMYITHPOBATH BEIBOJBI

11.10

OcCyIecTBIATh MPSAMBbIE U KOCBEHHBIE M3MEPeHHS (PU3MUICSCKUX BENWYHH; IPU 3TOM BHEIOHPATH
ONTHMAJIBHBIA CITOCO0 M3MEPEHHS M UCIIOIF30BATh M3BECTHBIC METOIBI OIICHKH ITOTPEIIHOCTEN
H3MEpEHU N

1111

HccnenoBath 3aBUCHMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIMYUH C UCITOJIb30BAHUEM IIPSAMBIX H3MepeHHfI; npu
OTOM KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTATHI HOHy‘IeHHOI\/'I 3aBUCHUMOCTH
(1)I/ISI/I‘ICCKI/IX BCIIMYMH B BH/C Ta6J'II/IL[ " Fpa(bI/IKOB, ACJIaTb BBIBOAbI 110 PpeE3yjibTaTaM
HUCCIICJOBAHMUA




NPOBePsIEMOro
pe3yJbTaTa

Koxa

11.12

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ MmporpaMMmabl CpeaHET 0 oﬁmero 06pa30BaHI/IH

CobmronaTh npasuia 6€30aCHOTO TPYAA U IPOBEICHUN UCCIICIOBaHUH B paMKaX y4eOHOTro
JKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIbCKOI U IPOCKTHON AEATENBHOCTH C HUCIIOIb30BaHUEM
U3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOPHOro 000pyJ0BAHHS

11.13

Pemate pacuéTHble 3aauu C SIBHO 3aJaHHOH (PU3MYECKONl MOJENblo, UCHONb3ys (hu3ndyeckue
3aKOHBI M MPUHIMIIBI;, HA OCHOBE aHAJM3a YCIOBUS 3aJaud BBHIOMPATh (PU3NUECKYI0 MOJETb,
BBLJICIATh (PU3MUECKUE BETUYMHBI U (OPMYJBI, HEOOXOAUMbIE Ui €€ pelleHHs], IPOBOAUTH
pacyEThl ¥ OIIEHUBATh PEAIbHOCTh MOJIYUYSCHHOT0 3HAUEHHs (PU3HUECKOM BETHIHHBI

11.14

Pemiars kauecTBEHHBIE 3a/1a4l: BEICTPAUBATh JIOTHUECKU HENPOTUBOPEUUBYIO LIENOUKY pacCyk-
JICHUH C ONIOPOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHE SIBICHHUSI

11.15

Hcnone3oBath Ipyu peHICHUU y‘le6HLIX 3a1a4 COBPECMCHHBIC I/IH(I)OpMaLlI/IOHHI)Ie TEXHOJIOTUH JIA
MIOMCKA, CTPYKTYPHUPOBAHUSL, HHTEPIPETAIINH U NIPECTaBICHUS yueOHOH 1 HayYHO-TIOMYIISIPHOM
uHpOpManMy, TOMYYEHHOH U3 Ppa3IUYHBIX HMCTOYHMKOB, KPUTHUYECKH aHAJIU3HPOBAThH
MOJy4aeMyr0 HH(POPMAIIHIO

11.16

OOBSCHITH MPUHIMUIIBI JCHCTBUS MaIlldH, MPUOOPOB M TEXHWYECKUX YCTPOWCTB; pa3iHyuaTh
YCIIOBHSI HX O€30IIaCHOTO HCIIOIB30BAHMS B IIOBCEAHEBHON JKU3HH

11.17

[IpuBOAUTE MPHUMEPHI BKJIaa POCCHUICKUX M 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE ITPOLIECCOB OKPY’KAIOMIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH

11.18

Hcnonb3oBathk TeopeTHUecKue 3HAHUS MO (U3HUKE B MOBCEIHEBHOW JKHU3HU JJIsi oOecrieueHus
0e30MmacHOCTH MpU OOpAIICHUH C IPHOOPAMH M TEXHUYECKHMH YCTPOUCTBAMH, ISl COXPaHEHUS
3JIOPOBBSI ¥ COOJIIOICHHSI HOPM DKOJIOTHYECKOT0 MOBEICHISI B OKPY’)KAIOIIEH cpene

11.19

Paborath B rpyrire ¢ BBIMOJIHEHHUEM Pa3iIMYHbIX COLUAIBHBIX POJIEH, IIAHUPOBATh PaOOTy TPYIIIIBL,
PalMOHANIBHO pacHpeessiTh O0S3aHHOCTH W IUIAHWPOBATh [IEATEIBHOCTh B HECTaHAAPTHBIX
CHUTYallMsIX, aJeKBaTHO OLCHMBATh BKJIAJ KAKAOIO M3 YYaCTHUKOB TPYIIbl B pElICHUE
paccMaTpuBaeMOn mpoOIeMbl

MNPOBEPAEMBIE 9JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Kox npoBepsiemoro
pa3iena I (T HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA
OU3NKA U METOJIbl HAYYHOI'O ITO3HAHU A
11 ®uzuka — Hayka o mpupoje. HaydHble MeToabl MO3HAHUSA OKPYKAIOILEro
AKCIIEPUMEHTA U TEOPUH B MIPOLIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PH3H
1 MonenupoBanue (U3NYECKAX SBJICHUN M TpolieccoB. HayuHble THITOTE3BI.
12 3aKOHBI W TEOpUH. ['paHUNBl TPUMEHUMOCTH (DU3UYECKHUX  3aKOHOE
coorBercTBUs. Pob 1 MecTo u3ukn B (HhOPMHUPOBAHHU COBPEMEHHOW HayMl
MHpa, B IPaKTUYECKON JNESATENBHOCTH JIFOEH
2 MEXAHUKA
2.1 KMHEMATHUKA




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUA

pa3aejia JJIEMECHTA
211 Mexannyeckoe nBUXKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKEHHUS
o orcuéra. Tpaekropus
ITepememienue, CckopocTh (CpemHsii CKOPOCTb, MTHOBEHHAss CKOPOCTB) |
2.1.2 MaTepHAIbHOM TOYKH, UX MPOEKIIMU Ha OCH CUCTEMBI KoOopAnHaT. CII0KEHHE 1€
U CIIOXKEHHE CKOpOCTei
213 PaBHOMEpHOE M PaBHOYCKOpEHHOE MpsAMONuHEiHoe nBwkeHue. ['paduku 3
o KOOPIMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U MepeMelIeHUs MaTepHaTbHOW TOUKH
214 CBobopHOe najieHne. Y CKopeHUe CBOOOHOTO MaIeHHS
Kpusonuneiinoe nBuxeHue. PaBHOMEpHOE [BUXKEHHE MaTEpUaIbLHOU
215 OKpPYXHOCTU.  YTJIOBasi  CKOpOCTb, JIMHEWHass  ckopocTh. Ilepuog
LeHTpocTpeMUTENBHOE YCKOPEHHE
216 TexHudeckue YCTpOMCTBa: COUAOMETP, [BUXKCHHE CHAPSNOB, LIEIHBIE
o nepenaun
[TpakTrueckue paboThl. MI3MepeHrne MrHOBEHHOW CKOpocTH. MccienoBaHue c(
MCXKIYy IMyTsAMHU, HpOﬁ}leHHBIMH TEJIOM 3a OCJICJOBATCIIbHBIC PABHBIC ITPOMEKYT
2.1.7 [P PAaBHOYCKOPEHHOM [BM)KEHUU C HAa4yaJIbHONH CKOpPOCTBIO, PAaBHOM HYIIIO
JIBIKEHUsI TIapuKa B BSI3KOM KUAKOCTH. V3yuenue paBuxeHus tena,
TOPU30HTAIBHO
JUHAMUKA
291 IMpuntun ornocurensHocty [Nanunest. Tlepsorit 3akon Heiorona. Mnepuuanbhi
o orcuéra
222 Macca tena. Cuna. [IpuHIHIT CyTIepIiO3UITHHA CHIT
993 Bropoii 3akon HpioToHa ansi MarepuasbHON TOYKM B MHEPIUATHHOW CHCTE
o (UCO). Tperuii 3ak0H Hpr0TOHA 111 MATEPUAIBHBIX TOUEK
224 3akoH BceMupHOro TsiroreHus. Cuiia TsokecTd. [lepBas kocMudeckasi CKOpOCTb.
225 Cuna ynpyroctu. 3akoH ['yka
29 296 Cuna Ttpenusi. Cyxoe Ttpenune. Cuna TpeHHUS CKONBXEHHS W CHIIA TpEl
Koadpumment tpenus. Cunta COMpOTHRICHNUS TPH IBI)KEHHIHN Teja B )KUIAKOCTH
2.2.7 [ToctymarenpHOE U BpamaTelIbHOE JIBH)KEHHE a0COIOTHO TBEPIOTO Telia
208 MoOMEHT CHITBI OTHOCHTEIBHO OCH BpalleHus. 11nedo cuitbl. Y ciioBus paBHOBEC]
o tena B UICO
2.2.9 TexHu4YecKkue ycTpoicTBa: MONMIUAITHIKH, TBUKEHIE HCKYCCTBEHHBIX CITyTHUKO
[IpakTrueckue paboThl. M3ydeHHe IBMKEHUsS OpycKa IO HAKIOHHOW IO
2210 IeCTBIEM HECKONBKUX CHII. MccienoBanne 3aBUCHMOCTH CHII YIIPYTOCTH, BO
o B nedopMupyeMoil TIpyKHHE W PEe3WHOBOM o00Opasle, OT BEIUYUHBI HUX I
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TeJa, UMEIOIIErO OCh BPALICHUS
3AKOHbI COXPAHEHU S B MEXAHUKE
231 UMmnynbec MaTeprambHOW TOYKH, CHUCTEMBI MAaTEpHANBHBIX TOueK. Vmmyr
o U3MEHEHHe UMITYITbCa Tejla
23 2.3.2 3axoH coxpaHenus umnynbca B UCO. PeakTuBHOE IBHYKEHHE
233 Pabora cumbt
2.3.4 MOIIHOCTEL CHJIBI




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUA

pa3aejia JJIEMECHTA
935 Kunernueckas SHEPIHsI MaTepHaTbHON TOYKH.
o 0 KHHETUYECKOW SHEPrHH
236 [NorennuansHas sueprust. IloTeHIManbHas SHEPrus yupyro aedopMupOBaHHO!
o [NoreHnuanbHas SHEPrHsl TeJia BOIM3H TOBEPXHOCTH 3eMITH
[MoreHnuanbHble ¥ HEMOTEHIUANbHBIE CUJIbl. CBsA3b PabOTHl HEMOTCHIIMAE
2.3.7 U3MCHEHHEM MEXAHWYECKOH JHEPrMU CHCTEMbI TEN. 3aKOH COXPaHCHHS Me
SHEPruu
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHHUS
2.3.9 TexHu4eckue ycTpoiicTa: JBUKEHUE PAKET, BOLOMET, KOIEp, IPYKUHHBIH MHC
310 [IpakTrueckne paboThL. M3yueHne CBsI3M CKOPOCTEH TeNl MpH  HEYIpYl
o HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOH SHEPTUU TET:
3 MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU
311 OCHOBHBIE NOJOXKEHUS MOJEKYIIPHO-KMHETUYECKOH Teopuu. bpoyHoOBckoe
duddysus. Xapaxrep ABHKESHUS U B3aNMOJACHCTBHUS YaCTHUI BELIECTBA
312 Mogenu cTpoeHHs Ta30B, KUJKOCTEH W TBEPABIX TET U OOBICHEHHE CBOWCTB I
o OCHOBE 3THX MOjeeil
3.1.3 Macca monekyn. Konmuecto BemectBa. [locrostHaas ABoraapo
314 TenmoBoe paBHOBecue. Temnepatypa u e€ usmepenue. [llkana Temmeparyp Llen
315 Mopgens uneamsHOro raza. OCHOBHOE ypaBHEHHE MOJCKYJISIPHO-KHHETHIEC
- HIeaTbHOrO ra3a
31 316 AOcooTHas TeMIiepaTypa Kak Mepa CpeiHel KHHETUYECKON YHEPTUU TETIIOBOT
o yactu rasa. lllkana temnepatyp Kenbsuna
3.1.7 VYpaeuenue Knanelipona — MenaeneeBa. 3akoH Jlanprona
318 I"a3oBrIe 3aKoHBI. M30mporieccr B HaeaabHOM Ta3e C MOCTOSHHBIM KOJINIECTBO!
- M30TepPMa, H30X0pa, n3obapa
3.1.9 TexHu4eckue ycTpoiicTBa: TepMOMETp, OapoMeTp
3110 [IpakTrueckue paboThl. M3MepeHre Macchl Bo3Iyxa B KiIacCHOW KomHate. K¢
o 3aBHCHUMOCTH MEXKIY ITapaMeTpaMH COCTOSHUS Pa3peKESHHOTrO rasa
OCHOBbI TEPMOAMHAMUWKHN
321 TepmonmHamudeckasi cucrteMa. BHYTpeHHSE SHEprusi TepMOANHAMHYCCKOM
o CIIOCOOBI €€ N3MEHEHHS]
3.2.2 KonraecTBo TemioTel 1 padboTa. BHYTpeHHSISI SHEPTHs OTHOATOMHOTO HCaTbHC
323 Bunpl Temmomnepenadn: TEIIONPOBOAHOCT, KOHBEKIIHS, H3ITydeHHE. Termmoém
3.2 - VY nenpHas TEMIOEMKOCTh BENIECTBA. Pacuér KonmuecTBa TEMIOThI IPH TEILIONE]
394 IlepBblii 3aKkOH TepMOAMHAMHUKHU. [IpUMEHEHHE NEepBOro 3aKOHA TEPMO/I]
o usonpoueccam. I paguueckas MHTEpIpeTanys paboThl raza
TerutoBbie MamuHEL. [IpHHIMITEI TEHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3oBanu
3.25 TEIIOBBIX MaimnHaX. Koadduiment momesnoro neiicteus (manee — KIIJI

mammHbL. [{ukn Kaprao u ero KI1J]




Koxa

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUA

pa3aejia JJIEMECHTA
326 Bropoii 3akoH TepmomuHamMukud. HeoOpaThMoOCTh MTpOLECCOB B MPUPOJE.
o JBHUTATENH. DKOJIOTHYECKHE TPOOIEMBI TeIJI03HEPreTHKH
327 TexHUYEeCKUE YCTPOMCTBA: IBUTATENIh BHYTPEHHETO CrOpaHMs, OBITOBOH XO
o KOHIUIIUOHED
3.2.8 [Ipaktudeckue padbotsl. VizMepeHue yaenbHON TEMI0EMKOCTH
ATPETATHBIE COCTOSHM A BEHLIECBA. ®A30BBLIE ITEPEXO/1bI
331 [lapooOpa3oBanue u KOHJeHcanus. McmapeHue M KHIEHHE. Y JIETIbHE
o n1apoo6pa3oBaHus. 3aBUCMOCTE TEMITEPATYPBI KUTIEHHS! OT JIaBJICHUS
3.3.2 AOGCOIOTHAS M OTHOCHTENbHAS BIAXKHOCTh BO3AyXa. HackleHHIi nap
333 Teépaoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHSI CBOWCTB |
3.3 o Kunkue kpucrasisl. COBpeMEHHbBIE MATEPUATIBI
3.34 [TnaBneHne n kpucTaIu3anus. Y AenbHas TeIioTa miasiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO Oananca
336 TexHUYeCKHe yCTPOWCTBA: THTPOMETP U IICUXPOMETP, KAIOPHUMETP, TEXHOIOTHF
e COBPEMECHHBIX MaTE€pHUaIOB, B TOM YHCJIE HAHOMATCPpUaJI0B, U HAHOTCXHOJIOTUH
3.3.7 [Ipaktudeckue paboThl. Vi3MepeHne BIaXHOCTH BO3IyXa
4 QJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
41.1 OrexTpu3aiys Tel. DISKTPUIecKUi 3aps. J[Ba BUIa SIEKTPUIESCKHX 3apsiioB
4.1.2 [TpoBOMHWKH, TUAIEKTPUKH U TIOTYITPOBOTHUKN
4.1.3 3aKOH COXpaHEeHHsI AIIEKTPHUECKOTO 3apsijia
4.1.4 Bsaumogeiicteue 3apsnoB. 3akoH Kymona
415 Onektpuaeckoe mone. Hampspk€HHOCTD anekTpudeckoro momst. [IpuHmun cyn
o JIMHMY HANPSKEHHOCTHU HIEKTPHUECKOTO OIS
41 4.1.6 Pabora cun anekTpocratudeckoro noius. [lotennnan. PasHOCTh OTEHITHATOB
417 [IpoBOomHWKN W AWAICKTPUKH B TIOCTOSHHOM JJIEKTPUYECKOM mone. Jlmaii
" IIPOHMIIAEMOCTh
418 OnexktpoémrocTh. KoHzeHcatop. 3MeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOP
o 3apsHKEHHOr0 KOHIEHCaTopa
419 TexHu4yeckue yCTPOUCTBA: AIMEKTPOCKOI, 3JIEKTPOMETP, AIEKTPOCTATHUIECK:
o 3a3eMJICHHUE AIIEKTPOITPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYUHBIH IPUHTED
4.1.10 [IpakTrueckue paboThl. I3MepeHue 2IeKTPOEMKOCTH KOHJICHCATOpa
IOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMUYHBIX CPEJIAX
421 YcnoBus cymecTBOBaHUS IIOCTOSHHOTO AJIEKTPUIECKOr0 ToKa. ICTOUHMKH TOKa
o IToCTOSHHBII TOK
422 Hanpspxenne. 3akon OMa i y9acTka [ernu
423 DNEeKTPUUECKOE COMPOTUBIIEHHE. Y I€IbHOE COITPOTUBIIEHNE BEILIECTBA
42 424 [TocnenoBaTensHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHHE TIPOBOIHUKOB
425 PaGora snexTpuueckoro Toka. 3akon [xoymns — Jlenna
4.2.6 MOIIHOCTH 3NEKTPHUIECKOr0 TOKa
427 anektponBkymas cuia (nanee — 3JC) 1 BHyTpeHHEE COINPOTUBICHUE HCTO

3axon Oma 1 OJHOM (3aMKHYTOH) 3JeKTpruecKoi nenu. Koporkoe 3aMbIkar
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HpOBepﬂeMbIe IJIEMEHTDI COACPKAHUA

pa3aejia JJIEMECHTA
428 DNeKTpOHHAA MPOBOAMMOCTD TBEPIBIX METAIJIOB. 3aBUCHMOCTh COIPOTUBIICHE
oT Temriepatypsl. CBEpXIpOBOIUMOCTh
4.2.9 DNEeKTpUIeCcKud TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [MomynpoBoguuku. CoOCTBEeHHass MW MpUMecHas MPOBOAMMOCTh TOMYII]
CgoiictBa p-n nepexona. [TomynpoBoAHUKOBBIE TPUOOPHI
4211 OJEeKTpUYECKUIl TOK B AJICKTPOIUTAX. DJIEKTPONUTHUECKAS JUCCOLHANNs. DJIeK
4212 OnekTpudeckuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSATENILHBIHN Pas3psil.
o THIIBI CAMOCTOSTENBHOTO pa3psiaa. Monuust. [Lnazma
TexHuYeckne  yCTPOWCTBA: aMIIEPMETP, BOJIBTMETpP, pEOCTaT, HCTOYH
4213 3JIEKTpOHArpeBaTeNbHble  MPUOOPBI,  JJEKTPOOCBETHTENbHBIE  MPUOOPHI,
COIPOTHUBJICHUS, BAKYYMHBIH JTNOJ, TEPMUCTOPHI U ()OTOPE3UCTOPHI, MOIYTPOE
JTNOJI, TaJlbBaHUKa
[IpakTudeckue padboThl. V3ydeHne cMEIaHHOTO COeAUHEHHS PE3UCTOPOB.
4.2.14 |
N3mepenne DJIC UCTOUYHMKA TOKA M €r0 BHYTPEHHErO CONpPOTUBICHMS.
JNEKTPOIH3a
11 KJIACC
Kon Kon
TR NpoBepsieMoro IIpoBepsiemble 31eMeHTHI COAePKAHUS
3JIEMEHTa
4 OJIEKTPOJIMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATHUTHAA MHAYKINA
43.1 ITocTrossHHBIE MarHuThl. B3anuMoneiicTBrE ITOCTOIHHBIX MAarHUTOB
432 MaruauTHOoe nosne. Bektop MarHuTHON MHAYKOMU. [[pyHOMN Cynepno3uuuy. .
uHayKuuu. Kaptuna nMHri MarHUTHOM MHIAYKLUY OIS NOCTOSHHBIX MarHUTO
MaruauTtHoe nojie NpoBOAHMKA ¢ TOKOM. KapTuHa JTuHMHA 10 ATMHHOTO IpsSM
433 3aMKHYTOTO KOJIBIICBOTO IPOBOIHMKA, KATYHIKH € TOKOM. OmOBIT Dpcrena.
MIPOBOJIHUKOB C TOKOM
4.3 434 Cuna Amriepa, €€ MOIyJIb M HAIIPaBJICHHE
435 Cuna Jlopenima, e€ Moayib W HampaBieHue. J[BrkeHue 3apspKeHHOM YacTwl
MarHuTHOM Tojie. PaGota cuibl JlopeHiia
4.3.6 SIBJIeHME 3IIEKTPOMATrHUTHON WHIYKITUU
4.3.7 [ToTrok BexkTOpa MAarHUTHON WHIYKLIUU
4.3.8 OJIC urayKIuu. 3aKoH 3JIEKTPOMAarHuTHOW nHAyKnu dapanaes
43.9 Buxpesoe anekrpuueckoe nosne. 9JC MHAYKIUN B IPOBOAHUKE, TBUXKYIIEMCS

OJHOPOAHOM MArHvMTHOM II0JIC
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pazaeaa IJIEMECHTA
4.3.10 [pasuio Jlenna
43.11 WNuayktuBHOCTS. SABnenne camonuaykiu. 31C caMOMHIYKINN
4.3.12 OHeprus MarHUTHOTO MOJS KATYIIKH C TOKOM
4.3.13 ONeKTpOMarHUTHOE 1oJIe
4314 TexHu4eckue ycTpoCTBa: OCTOSHHBIC MATHUTHI, YJICKTPOMATHUTBL, JJICKTPOIBHI
h QJIECMCHTAPHBIX YaCTHUL], MHAYKIIMOHHAsA I1€Yb
4315 [Ipaktudeckue paboThl. M3yueHrne MarHUTHOTO MOJsI KaTyIIKH ¢ TOKOM. Mccre
o MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM. MccienoBaHue sIBICHHS JIICKTpOMar
5 KOJIEBAHI 11 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A
511 KonebatenbHas cucrtema. CBobomHBIEC KOeOanus. ['apMoHuveckre KojaeOaHus
- aMnuTyza 1 $asa KonedaHui
512 IIpyxuHHBII MasgTHUK. MaTeMaTH4eCKUi MasiTHUK
513 VYpaBHenue TapMOHUYECKHUX KOJIeOaHUH.
o U TUHAMHYECKOE OMHMCAHHE KOJIeOaTeIbHOrO IBUKCHUS
514 [IpeBpaiieHne »HEPruM MpPH TapMOHMYECKUX KojeOaHusX. CBs3b aMIu
o HCXOIHOW BEIMIMHBI C aMIUTUTYIaMH KoJieOaHHi €€ CKOPOCTH U YCKOPEHHUS
KonebatenbHblii  kKOHTYp. CBOOOIHBIE  3JIEKTPOMATHUTHBIE  KOJICOAHHUS
515 KoIeOaTeIbHOM KOHTYpE. AHAIIOTHSI MEXKIYy MEXaHWYECKHUMH M DIICKTPOM:
O6anusmu. @opmyia TomcoHa
51 5.1.6 3aKOH COXpaHEeHHsI SHEPTUHU B HJICATBHOM KOJIeOATEIEHOM KOHTYpe
' 517 BreinykneHHbIe MeXaHWdeckne KoneOanus. Pe3oHaHc. Pe3oHaHcHas KpuBa
o AJIEKTPOMAaTHUTHEIC KOJICOAH.
5.1.8 [Tepemennsiii Tok. CHHYCOUJAIBHBINA ITEPEMEHHBIN TOK.
519 MomHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYIHOE W JEHCTBYIOIIEEe 3HAYEHUE
o TPSOKECHILS
Tpauchopmarop. IlpomsBomcTBO, mepemada W TOTpPEeOJICHHE DIICKTPH
5.1.10 DKOJIOTHYECKHE PUCKU TIPU MPOU3BOACTBE 3JIEKTPUUYECKOH 3Hepruu. KymbTy
AIIEKTPOIHEPT WU B TOBCEAHEBHOM JKI3HH
5.1.11 TexHUYeCKHe YCTpOKCTBa: celicMorpad, dIeKTPHUSCKHI 3BOHOK, JIMHUH JJICKT]
[paktudeckue pabotsl. MccnenoBanre 3aBUCHMOCTH TTEpHOAa MaJbIX KoneOar
5.1.12 OT JUTMHBI HUTH M Macchl Tpy3a. McciemoBanre MepeMEHHOr0 TOKA B IETTH U3
COCTMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3NCTOPa
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHn4ecKue BOIHEI, YCIOBUS pactpoctpaneHus. [lepuoa. CKopocTs pacmpox
o BOJNHEL. [lomepeyHsie 1 MPOJOIEHEIC BOIHBI
5.2.2 HuTepdepenins u Tuppakins MEXaHUIECKUX BOJH
5.2 523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TeMOp 3ByKa
524 DJEeKTpOMarHUTHBIC BONHBI. YCIOBUS H3IYYCHHS JJICKTPOMATHUTHBIX
o opHeHTanus BeKTOpoB E, B 1 v B 351eKTpOMarHuTHOH BONHE B BAaKyyMe
505 CBoiicTBa D3JEKTPOMATHHUTHBIX BOJIH: OTPAXKCHUE, IPEIOMIICHHE, MOJSIPH3E

uaTepdepeHnus. CKOPOCTh MEKTPOMATHUTHBIX BOITH
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5.2.6 [Ikana 37eKTPOMAarHUTHBIX BOJH. [[pUMEHEHNE 3JIeKTPOMArHUTHBIX BOJH B TE?
527 [puHOUIBL paguocBsi3M W TejleBUAeHMs. Paanonokamus. OIeKTpoMarHu
OKpY’Karomen cpeipl
508 TexHMueckue yCTporcTBa: My3bIKaJIbHBIE HHCTPYMEHTHI, YIIbTPa3ByKOBast 1uar
U MeIUIMHe, pajap, paJHonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-net
OIITUKA
531 IIpsimonuHeiiHOE pacpoCcTpaHEHUE CBETA B OQHOPOJHOM cpexe. JIyu cBeTta
53.2 OTpaskeHHe cBeTa. 3aKOHbBI OTpaXkeHus1 cBeTa. [locTpoenre n300paXeH it B IIOCK(
5.3.3 Ipenomienne cBeta. 3aKOHbI MPETIOMIICHYS CBETA. AOCOTIOTHBIN MTOKa3aTeb MPEJIo
534 Ilonmuoe BHyTpeHHee orpakeHye. IIpeaenbHblil yros MOoJIHOro BHYTPEHHETO OTPax
535 Hucnepcus ceera. CroxHBIH coctaB 6enoro cera. Lser
Cobuparoliye U paccenBaroniue THH3bI. ToHKas JmH3a. DOKYCHOE pacCcTOsHHE
5.3.6 TOHKOW JHH3EL. IlocTpoeHne n300paskeHni B COOMPAIOIINX U PACCEHBAIOIINX
TOHKOM JTUH3BI. YBENHYCHUE, TaBaeMOe IMH30U
5.3 5.3.7 ITpenessl MPUMEHNMOCTH TEOMETPUIECKON ONTHKH
538 Wntepdepennust cBera. KorepeHTHBIE HCTOYHUKU. YCIOBHS HaONIONCHU:
MHHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHHI
539 dudpakmus cBera. JJudpakiunonHas peméerka. Y cioBrue HAOMIOICHNS TJIaBHbD
1aIcHU MOHOXPOMAaTHYECKOTO CBETa Ha AU PAKIIHOHHYIO PEIIETKY
5.3.10 [Monspuzamnms cBera
5311 TexHUYeCKHe YCTpOWMCTBA: OYKH, Jyna, (oToarmapar, MPOSKIIMOHHBIN arm
TENECKOM, BOJIOKOHHASI ONTHKA, TU(PPAKIIFOHHAS PEIIETKA, TTOMSIPOUT
5312 [IpakTrueckue paboThl. MI3MepeHne TokazaTens mpenomiieHus. Mcce;
n300pakeHni B TMH3aX. Habmonenre qucrepcuu cBeta
DJIEMEHTBI CIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
6.1 I'paHunbl pUMEHUMOCTH KJIacCHMYecKOM MexaHuku. [locTynmatel Teopuun
MHBAPHAHTHOCTH MOIYJISI CKOPOCTH CBETa B BAKyyMe, IPUHIIUI OTHOCHUTEIBHOC
6 6.2 OTHOCHUTETHLHOCTH OTHOBPEMEHHOCTH. 3aMeNICHHE BPEMEHU B COKPAILCHHE /7]
6.3 DHeprusi ¥ IMITyJILC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl ¢ SHEPTHEH H UMITYJIbCOM CBOOOTHOM YacTHITbI. DHEPrHUs TOKOS CE
7 KBAHTOBAS ®N3UKA
JIEMEHTBI KBAHTOBOI OIITUKH
7.11 ®dotonbl. Dopmysta [Tnanka cBsi3u sHEpruK GOTOHA C €r0 YACTOTOH. DHEPrHs U
7.1.2 OtkpeiTHe U HecnenoBanue Gorodpdekra. Onbitel A.I'. CroneroBa. 3akoHEI
7.1 7.13 VYpaBuenne DiiHmTeitHa 11t porodddexra. «Kpacuas rparuiia» horodpdexra
7.1.4 HaBnenue ceera. Onbitel I1.H. JleGeneBa
7.1.5 XUMHUECKOE NEHCTBUE CBETA
7.16 Texumueckue ycrpoiictBa: HoTodIeMeHT, (OTOAATIHK, COTHEYHAs OaTapesi, CB
CTPOEHUE ATOMA
7.2 791 Mopnens atoma Tomcona. OmbiTel Pesepdopna 1o rcciie1oBaHuio CTPOSHHS aT(

MOJCJIb aTOMa




Kox

Kon NpoBepsAeMOro IIpoBepsieMbie 3JIeMEHTbI CO/IeP/KAHUSA
pazaeaa IJIEMECHTA
799 IToctynater Bopa. M3nydenue u morjiomeHue (OTOHOB IpU HEPexXoie aToMaA
o SHEPruM Ha Apyroil. Bunsl ciektpoB. CieKTp ypoBHEH HEPriuy aToMa BOAOPO,
793 BonnoBele cBoiictBa wactun. Bomnel ne bpoitna.  KopmyckymnsipHo-Bo.
o JIudpakuys 31EKTPOHOB Ha KpUCTaILIax
7.24 CIIOHTaHHOE M BBIHYX/ICHHOE M3JIydeHHe. Y CTPOWCTBO U MIPUHLIMT paboThI J1a3
7.2.5 TexHUYECKUE YCTPOICTBA: ClIEKTpaIbHBIN aHANN3 (CIIEKTPOCKOIN), JTa3ep, KBaH1
7.2.6 IIpaktuueckue pabotsl. HabmroneHne JIMHEHYaTOro CeKTpa
ATOMHOE A1PO
731 Merto/ipl HAOMIOACHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHI
OtkpbiTHE pagroakTuBHOCTU. OnbiThl Pesepdopna mo ompenerneHHIo cocTas
7.3.2 u3nyuyenus. CBoiictBa anbga-, O6era-, raMMa-n3IydeHus.. BimsHue paauoaxty
OpraHu3Mbl
733 OTkpseITHE IPOTOHA U HeHTpoHa. HykimonHas mozens siapa [eitzenbepra — Hsai
e Maccooe uncino siapa. M3oTorbl
734 Anba-paciaf. DJCKTPOHHBIM W MO3UTPOHHBIH Oera-pacman. ['amma-u
7.3 o PaMOaKTHBHOIO pacHaza
7.3.5 DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHble cuibl. JledekT Macch sapa
7.3.6 Snepubie peakiuu. JleneHne U CUHTES saep
737 SAnepubiii peaktop. Tepmosinepabiit cuHTe3. [IpoOaeMbl U TEPCIIEKTUBHI SJIE
o DKONOTUYECKHE ACTIEKTHI SEPHON SHEPTeTHKH
7.3.8 OneMeHTapHbIe YacTHIBI. OTKpEITHE TO3UTPOHA. DYHIAMEHTATBHBIC B3AHMO/IE
7.3.9 TexHuYecKHe yCTPOMCTBA: T03UMETP, KaMmepa BHiIbCOHa, SIIEpHBIN peakTop, at
7.3.10 [IpakTrueckue padothl. MccinenoBanue TPEeKOB YacTuil (110 TOTOBBIM (hoTorpad
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é31H0T0 HeOa. Co3Be3us, ApKue 3BE3/IbI, TUTAHETHI, X BUIAUMOE JIBHIKE]
8.2 Conneunas cucrema. [Inmaners 3eMHON rpynibl. [[TaHETHI-TUTAHTHI U UX CITYT
' 11aHeTsl. Manble Tena COJIHEUHOM cucTeMbl
8.3 Comnre, potocdepa u atmochepa. ComHeuHass aKTHBHOCTb
8.4 Hcrounnk saepriun CoHIA U 3BE3]T
3BE31BI, UX OCHOBHBIC XapaKTEPUCTHKHI: MAcca, CBETUMOCTD, PAIIYC, TEMIICPATY|
8.5 JunarpamMmma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI TJABHOM TIC
8 3aBHCHMOCTB «Macca — CBETUMOCTEY IS 3BE3 IIIABHOM MTOCIICIOBATEILHOCTA
8.6 Buyrpennee crpoenue 38&31. CoBpeMEHHBIE TIPEACTABICHHUS O TIPOUCXOXKICHIH U
' M 3BE311. DTambl >KU3HU 3BE3]]
Mneunsriit [Tyte — Hama [Nanaktuka. CrimpansHas cTpyktypa ['amakTtuku, pac
8.7 raza u mneum. [lomoxenne u nBmwxkenue Comana B [lamaxktuke. [limocka:
nofacucTeMsl ['amakTuku
8.8 Tumer ragakTuk. Paguoranaktiuky u kBa3apsl. UEpHbIEC OBIPHI B sIpaX TaJakTHK
8.9 Bcenennas. Pacumpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
' Bcenennoii, Teopust bonbioro B3peiBa. Mozens «ropsaueit Beenennoi». Penux
8.10 Macmrabnas cTpykrypa Beenennoit. Meraranakruka. Hepeménasie mpooiemt
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