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IlosicHuTeILHAS 3aMUCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTelbHOU
nporpammsl, npeacrasieHHbix B PI'OC COO, denepanbHoi paboueii mporpaMmbl BOCITUTAHUS
n Konuernmuu npenogaBanus yaeoHoro npeamera «Ousmka» B 00pa30BaTEIbHBIX OPraHU3aHAIX
Poccuiickoit @enepanuu, peaqn3yonx OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenseT NPEAMETHOE COJCpKAHWE, YCTAHABIUBACT
MOCIIEIOBATEILHOCTh H3YUYEHUS TEM M Pa3/IeioB yueOHOTO MpeaMeTa ¢ YUETOM MEXKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH Yy4eOHOTO IIpoIlecca, BO3PACTHBIX OCOOCHHOCTEU
00yJaromuxcs.

Nzyuenne kypca GU3MKKA YrIyOJEHHOTO YPOBHS TIO3BOJISIET PEaJM30BaTh 3aqaud
npodeccHOHaTFHONW OpPHEHTAINH, HAIPABJICHO HA CO3/IaHUE YCIOBHMA JUIS NPOSBICHUS CBOHMX
WHTEIUICKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEH KaKIBIM  OOYYarOUMIUMCS, KOTOpBIE
HEOOXOIUMBI NIl TNPOAOJDKEHUS oOpa3oBaHUS B  OpraHU3alusAX Npo¢ecCHOHATBHOTO
00pa3oBaHus 1O Pa3IMYHBIM (PU3UKO-TEXHUIECKUM M WH)KEHEPHBIM CIEIHATBHOCTSIM.

B mporpamme mo ¢u3MKe ONpEneNstoTcsl IUIAaHUPYEeMbIe Pe3yiabTaThl OCBOCHHUS Kypca
¢bu3nKn Ha YpOBHE CpeaHero oOmero oOpa3oBaHMSA: JIMYHOCTHBIC, MeETalpeAMETHBIC,
npeaMeTHBIe (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTO10/10THUeCKOM OCHOBOM sl pa3paboTKU
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM W TPEAMETHBIM pe3yibTaTaM OOy4Jaromuxcs,
OCBOMBILHUX MpoTrpamMmy Mo (Hu3HKe Ha YPOBHE CpeTHEro obiiero oopazoBaHus Ha yriryOJI€HHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AEATEITBHOCTHBINA TOJXO/I.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KA4€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
IIPEMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
MPUMEHEHHE (PU3WUYECKUX 3HAHHMKM OMNPEACNINIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B c(epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IOJy4eHHsS HOBBIX
MaTepUalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMuUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oO0ydaromierocs, B (opMHpOBaHUE
YMEHUH IPUMEHSTh Hay4YHbIIl METOJI IO3HAHUS ITPU BBINOJIHEHUM UMHU YUYEOHBIX UCCIIEI0BAaHHM.

B ocHOBY kypca (U3MKU Ha ypOBHE CpeAHEro oOlIero o0pa3oBaHMsl MOJOKEH Psii UACH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOCHUS.

Hoesa yenocmnocmu. B coOOTBETCTBUM € HEH KypC SIBJISIETCS JIOTHYECKU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (U3MKA OObEIUHEH
BOKPYT (u3nueckux teopuil. Benymum B Kypce sBisiercs (GopMupoBaHHE NPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanu3zanys npeanosiaraeT UCoib30BaHUE T'YMaHUTapHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMU U 3KOJIOTUYECKUMHU TpoOIeMaMHu.

Hoea npuknaonon nanpaenennocmu. Kypc @Qu3uku  yriyOn€HHOTO  ypOBHS
MpearnosaraeT 3HakOMCTBO € IITMPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN
M3YyUYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMmarpuBaroTCs Ha ypoBHE OOIIMX MpPECTaBICHUN
U COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyeTcs MOCPEACTBOM BBEJICHHMS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYXJICHHs TPOOJIEM palliOHAILHOTO MTPUPOIONIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



OcBoeHue conep)aHusg MpOrpaMMbl MO (U3MKE MOCTPOCHO HA MPHHLIMUIAX CHCTEMHO-
JeATeNbHOCTHOTO moaxona. s ¢usukm peanuzanms STUX NPUHIMIOB Oa3upyeTcs Ha
WCIOJIb30BAHUU CAaMOCTOSTEIBHOTO HKCIEPUMEHTA KaK IMOCTOSHHO JeHCTBYOLEro (akropa
yuebHnoro mpormecca. Jus yrayOGn€HHOro YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYCHHYECKOTO OJKCIIEPUMEHTa, BKIIOYAIOMIEro (POHTAIbHBIE YYCHHYECKHE OIBITHI  pU
M3yYeHHH HOBOTO MaTepHaia, 1adopaTopHbie pabOThl U pabOTHI MPAKTHKYMa.

B nporpaMme no ¢usuke cucteMa yueHU4YECKOr0 SKCIEPUMEHTA, JJAOOPAaTOPHBIX paboT U
NpaKTUKyMa TpEACTaBICHA EAWHBIM TepeuHeM. lIpm 3ToM oOecriednBaeTcsi OBIAZCHUE
00yJaromuMHUCsT yYMEHUSIMH IPOBOJUTH TMpPSIMbIE W KOCBEHHBIE W3MEPEHHs, HCCIICAOBaHUS
3aBUCUMOCTEN (PU3NYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO IMPOBEPKE IPEAJIOKEHHBIX
TUIOTE3.

Bonbinoe BHUMaHUe yAenseTcsl peleHNI0 pacy€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUId pacu€THBIX 3a7ay IMPUOPUTETOM SIBISIOTCS 3a/lauM C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(¢u3nyecKoil MOJIEbIO, MO3BOJISIIOIINE MPUMEHSATh W3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJIHOTO paszjiesia Kypca, TaKk U MHTErpUpysd NpUMEHEHHE 3HAHUI U3 pa3HbIX pasznaenos. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBsICHEHHE/TpefcKa3aHue
MPOTEKaHUs (PU3MUECKUX SIBJIEHUM M IPOLECCOB B OKpYXKAIOUIEH >XKU3HM, Tpedyrouue BrIOOpa
¢buznyeckoi MoJenu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHn0 yueOHOTO mpolecca Kypc (HU3MKHU YriayOJIE€HHOTO YpOBHS Ha YpOBHE CPEIHETO
obmero oOpa3oBaHUsS HM3ydaeTcs B YCIOBHUSX MpPEIMETHOro kKaOwHeTa. B kabunere ¢usmku
UMeeTcsl HeoO0xoaumoe JiabopaTopHoe OOOpyJIOBaHWE I BBHITIOJIHEHHS YKa3aHHBIX B
mporpaMMe 1o (U3MKe YYEHHYECKHX OIbITOB, Ja0OpaTOPHBIX padOT M pabOT MpakTHKyMa, a
TaKXe IEMOHCTPALIOHHOE 000pY10BaHME.

JleMoHCTpallMoOHHOE 000pyaoBaHHE (OPMHUPYETCSI B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUMBAET MOCTAHOBKY IEPEUUCICHHBIX B IIPOrpamMMe 10
(Gu3nKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHECHUH.

OCHOBHBIMU LeJSIMM U3Y4eHUs] (PU3UKHU SBIISIOTCS:

e (opMupOBaHME MHTEpeca U CTPEMJICHUs OOydarolMXcs K HAyYHOMY H3YYCHMIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH];

® Da3BUTHE IPEACTaBICHUH O HAy4YHOM METOAE INO3HaHUA M (HOopMHUpPOBaHME
HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY)KAIOLIUM SIBJICHUSM;

e (opMupOBaHME HAYYHOI'O MMPOBO33PEHMsI Kak pe3yiabTaTa M3Y4E€HUS OCHOB
CTPOEHHUS MaTepUU U (PyHIaMEHTaIbHbBIX 3aKOHOB (DU3UKU;

e (opMupoBaHHE YMEHUH OOBSACHATH SIBJIEHHS C MCIOJIb30BaHHEM (PU3MUYECKUX
3HAaHUH U HAYYHBIX JI0KA3aTeNIbCTB;

e (opMupoBaHME MpPEACTABICHUA O poiau (UMK U1 Pa3BUTUSA  APYrHX
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHIA;

® Da3BUTHE NPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymeid mpodeccuoHalIbHON
NEeATeNbHOCTH, CBA3aHHBIX C (PM3UKOMN, IOJArOTOBKA K JalibHEeiIeMy 0OyuyeHHIO B
3TOM HalpaBJICHUH.

JlocTikeHre 3TUX Iesiel 00ecreunBaeTcsl peleHueM CJeAYIIMX 3a4a4 B Ipolecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHusi:

e npuoOpeTeHHe CHUCTeMbl 3HaHUH 00 o00mUMX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpMsX,  BKJIIOYas  MEXaHUKY, MOJIEKYIApHYI0  (PU3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(U3UKU;

e (opMupoBaHHE YMEHHUH TNPUMEHATHh TEOPETHUYECKHE 3HAHHS il OOBSCHEHHUS
(Gu3nYecKuX SIBICHUN B MpUpPOAE U A NPUHATUS MPAKTUYECKUX PEILICHUH B
IIOBCEIHEBHOM JKU3HY;



® OCBOEGHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 337ad C SBHO 3aJaHHOW (puzmueckoin
MOJIENbIO, 33/1a4, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3MaHue (HU3NUECcKOn
MOJIeNIH, aJ€KBATHOW YCIOBUSAM 3aJauyd, B TOM YHUCIIE 337a4 HHXEHEPHOTO
XapakTepa;

¢ [OHUMaHUE PU3NICCKUX OCHOB U MPHUHIIUIIOB JCHCTBHS TEXHHYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOIIYIO CPENY;

® OBJAJCHHE METOJAaMH CaMOCTOSITEIBHOTO IUIAHMPOBAHUS ¥ NPOBEACHUS
GU3NYEeCKUX  OKCIEPUMEHTOB, aHalM3a M HHTEpIpeTanuu  HWHPOPMAINH,
OTIpEIeNICHUs IOCTOBEPHOCTH TOIYYEHHOTO PE3yIbTaTa;

® CO3/aHUE YCIOBUH IS Pa3sBUTHS YMEHHH IPOEKTHO-HCCIIEIOBATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;

e pa3BUTHE HMHTEpeca K cdepaM mpodecCHOHATBHON NesITeTHbHOCTH, CBSI3aHHOU C
(u3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrayOGnéHHBI ypOBEHb H3y4EHUs
yueObHoro mpeamera «Ddusuka» Ha ypOBHE CpeaHEro oOIiero ooOpa3oBaHUs BBIOUpaETCs
00yJaromuMuCs, TUIAHUPYIONTUMHE TPOJOJDKEHHE O0pa30BaHMs MO CIIENUAIBHOCTSM (PH3HKO-
TEXHUYECKOTO MPOQHIISL.

MecTo y4eOHOTro npeaMera B y4eOHOM IIaHe

Ha n3yuenue ¢usuxu (yriyOnéHHBIN YPOBEHB) HA YPOBHE CpeIHEr0 001Iero oOpa3oBaHms
otBouTcs 340 wacos: B 10 xmacce — 170 wacos (5 wacoB B Hepenmo), B 11 kimacce — 170 wacos (5
4acoB B HEJICITIO).

B3aumocBs3b ¢ NpOrpaMmMoi BOCIIUTAHUA
Hcnonp3oBaHWe BOCIHTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUS YUeOHOTO MpeaMera
«Du3uka» s GOPMUPOBAHHS Y OOYUAIOMIMXCS TPAJUIIMOHHBIX TyXOBHO-HPAaBCTBEHHBIX WU
COLIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 MoI00p COOTBETCTBYIOIIMX 3ajad Ui pEIICHUs,
MPOOJIEMHBIX CUTYAITUH IS 0OCYXKJIECHUS B KJ1acce.
Br160p 1 rcronib30BaHMe HA YPOKaX METOA0B, METOIUK, TEXHOJIOTUH, OKa3bIBAIOIIUX:
® BOCHHTATEIFHOE BO3JCHCTBHE HAa JIMYHOCTh B COOTBETCTBHHM C BOCHHTATEIBHBIM
U7eaioM, IeJIbI0 U 33ja4aMH BOCITUTAHUS;
® [pUBJICYCHUEC BHUMAHHS OOYYAIONIUXCS K IIEHHOCTHOMY acleKTy U3ydaeMbIX Ha YpOKax
SIBIICHUH, OPraHMU3alMI0 HUX PabOTHl C IMOJIydaeMOH Ha YpOKE COIMaIbHO 3HAYMMOM
uHpOpMalMel — HMHUIUHPOBAHUE €€ OOCYXJICHHUS, BBICKA3BIBAHUS OOYYaIOIUMUCS
CBOETO MHEHHS TI0 €€ MOBO/TY, BHIPAOOTKH CBOETO K HEH OTHOILICHUS;
® JICMOHCTpAIMIO OOYYarOIIUMCSI TIPUMEPOB OTBETCTBEHHOTO, I'Pa)KJIaHCKOTO TMOBEIICHHS,
MIPOSIBJICHUST YEIIOBEKOJIOOUsT U JTOOPOCEPACYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOLIUX
TEKCTOB ISl YTEHHMS, 3a7a4 U pPelieHHs, TPOOJIEMHBIX CUTYaIMid Ui OOCY)XICHHS B
KJacce;
®* I[pUMCHEHHE Ha ypOKax WHTEPAKTHBHBIX (opM paboThl C OOYYaIOUIUMHUCS:
MHTEIUICKTYaJIbHBIX UTP, CTUMYJIUPYIOUIMX TT03HABATEIILH Y0 MOTHBALIUIO 00YYarOIIUXCS;
JIMCKYCCHIA, KOTOpBIC JalOT OOYYaloUIMMCS BO3MOXKHOCTh MPHOOPECTH OMBIT BEICHHUSI
KOHCTPYKTUBHOTO JMAJOra; TPYyNMoBOil paboThl miau pabOThl B Mapax, KOTOpbIE ydaT
oOyuaronuxcs KOMaHIHOUW paboTe U B3aUMOJICHCTBHIO C IPYTUMHU 00YJaIOIIUMUCS;
® UHUIMHUPOBAHHME W TOJCPKKY HCCIEIOBATEIbCKON MEATEIbHOCTH O0Oydaroluxcs B
pamMKax peanu3alui UMH UHIUBUAYAIbHBIX U TPYIIOBBIX HCCIEI0BATENbCKIX TPOEKTOB,
YTO AacT 00y4aromMMCs BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITETFHOTO PELICHUS
TEOpeTUYEeCKOW MpoOIEMBbI, HABBIK T€HEPHUPOBAHUS U OGOpPMIIECHUS COOCTBEHHBIX HIEH,
HaBBIK YBOKUTEIHHOTO OTHOILIEHUS K YYXKUM HAesIM, 0(OPMIICHHBIM B paboTax APYrux
HCCleIoBaTeNel, HaBbIK yOIHMYHOTO BBICTYTIIICHUS nepes ayIUTOPUEH,
apryMEHTHUPOBAHUS u OTCTauBaHUS CBOEH TOYKH 3peHwsl.
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Coaeprxanue y4yeOHOro npeamera
10 knace

Paznen 1. HayuHblii MeTOX MO3HAHUS IPUPOABI.

dusuka — (yHJaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJBI
UCCIIeIOBAHUS (PU3NUCCKUX SIBIICHUH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u SKCriepuMeHT B
¢busuke.

Crnioco0bl m3MepeHus (U3NYECKUX BEIHMYMH (QHAJIOTOBBIE W IH(POBBIE H3MEPUTEIHLHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (U3NUYECKUX SBICHUN M TPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEJO, UIeATbHAS KUJIKOCTh, UACAIBHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuii
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

WN3mepenue cuibl TOKAa W HANpsDKEHUS B IENHM TOCTOSIHHOTO TOKa MpPHU TMOMOIIHU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBbHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH IIPU MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemarunka. Mexannueckoe aBrmkeHne. OTHOCHTEIILHOCTh MEXaHHYECKOTO
nBwkenna. CucremMa oTcuéra.

[Ipsimas 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MaTepualbHONM TOYKHM, €ro MPOEKIUM HAa OCH CHCTEMBl KOOPJWHAT.
Tpaektopusi.

[lepemerienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HAa OCHU CHUCTEMbI KOOpAuHAT. CloKeHHe NepeMEIeHU 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBMKEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaAIbHON TOUKH OT BPEMEHU U UX IpaUKu.

CBoOosHOe mazneHue. YCKopeHue cBOOOTHOro majaeHus. /[BukeHue Tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEpUAIIbHOM TOUKH
OT BPEMEHH U UX rpaUKu.

KpuBonuneitHoe aBukeHnue. JBuKeHHEe MaTepUAIbHOW TOYKU MO OKPYKHOCTH. YTJIOBAs U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTtensHoe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepUAbHOM TOUYKH.

TexHuuecknue yCTpONCTBA U TEXHOJOTMYECKHE MPOLECChl: CHUIOMETp, ABUKEHUE
CHapsIOB, LIETIHbIC, IeCTepEHYAThIE U PEMEHHBIE NepeIadn, CKOPOCTHBIE TU(THL.
Jlemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIUS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

CriocoOBbI Hcce10BaHus IBHKEHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIIeHHOTO MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne ckopocTH NpH IBWKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHUE MyTeH, TPAEKTOPUI, CKOPOCTEW IBUKEHMSI OJHOIO U TOTO K€ TeJla B Pa3HBIX
CHUCTEMAaxX OTCUETA.



Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHHs TpU NPSAMOJIMHEHHOM PABHOYCKOPEHHOM JBW)KEHHUU IO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHKEHUU.

N3mepenue yckopeHus: cBOOOIHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOM
naboparopun).

W3yuenne nBUXKEHUS Tela, OPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepKka rUNOTE3bI O MPSMON
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIILHOM CKOPOCTBHIO TEIA.

N3yuenune nBukeHns Teia 0 OKPYKHOCTH € IIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM IE€pHOJa OOpalleHHs] KOHMYECKOTO0 MAasTHUKAa OT €ro
IapamMeTpoB.

Tema 2. JImnammuka. IlepBoiii 3axkoH HeloroHa. MHepuuanbHble CHUCTEMBI OTCYETA.
[Ipunuun otHocutensHocTH ['ammiies. HeunepuuaneHble cuUcTeMbl OTCU€Ta (OMIpEesieHueE,
MIPUMEPBHI).

Macca tena. Cuina. [IpyuHIuMI Cynepno3uiyu Cui.

Bropoit 3akoH HproTOHa /1711 MaTepuanbHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW YU MHEPTHOW MacCCHhI.

Cunma TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOIHOTO TAJCHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaguueckoi IMHUpOThL. JIBI)KeHHE HEOECHBIX Tel U HX
cnyTHHKOB. 3akoHbl Kemiepa. [lepBasg kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBMKyerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Ttpenue. Cuia TpeHUS CKOJBXKEHHMS U CUJa TPEHUS TMOKOS.
Koaddunument tpenus. Cuna conpoTHBIEHUS NPU ABMXKEHUU Tella B JKMIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHWE IMPOLECCHl: MOMIIMIHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

Habntonenue ABM>KEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByX HLWJIMHIPOB WM WIIAPOB PAa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJILHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOLIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEACHUEM MaCChl TEJa
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenue macc 1o B3auMOJEICTBUIO.

HesecomocTts.

Bec tena npu yckOpeHHOM NOABEME U MA/ICHUH.

LlenTpoOexHbIe MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIb)KEHUS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol, NPAKMUKYM.

N3mepeHne paBHOIEHCTBYOMIEH CHUJI TPU IBM)KEHUH OpycKa 110 HAKJIIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHHM JABIKEHHMs Opycka I0 HaKJIOHHOW
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasie, oT ux aedopmarium.

W3yueHne BMKEHUS] CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKHUHYTOH uepe3 JIErkuii 6Jok.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue 1BIWKEHHS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3yuenue nBuxkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cratuka TBépaoro Ttena. AbGcomotHo TBEpHoe Teno. IloctynmarensHoe U
BpalaTeIbHOE JIBIXKEHHE TBEPJOTO Teina. MOMEHT CHIIbl OTHOCHTENIBHO OcH BpamieHus. [lnedo
cuibl. Crio)keHUe CUII, TPUIIOKEHHBIX K TBEpIoMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HEYCTOMYHUBOE, O€3pa3InuyHOE PAaBHOBECHE.

TexHuueckre ycTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIBHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMmexanuke.

Nmnynbc mMaTepralbHOM TOYKH, CHCTEMBI MaTepHAbHBIX Touek. L[eHTp Macc cucTeMbl
MaTepuaIbHBIX ToOUYeK. Teopema o IBMKEHHUH IIEHTpa Macc.

NmMmynbe critbl M1 M3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

MoMeHT uMIynbca MarepuaibHOW TOYKH. IIpencraBieHue O COXpaHEHUHM MOMEHTA
HMITYJIbCa B HEHTPAJIBbHBIX MOJISX.

PaGora cunmbl Ha ManioM M Ha KOHEYHOM mepemelnieHud. ['paduueckoe mpencraBieHue
paboOTHI CHIIBI.

MOIIHOCTD CHUJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTEepPUAILHON TOUYKH.

[loTeHunaneHble U HeNOTEHUMAIbHbIE cUibl. [loTeHuunanbHas sHeprus. IloTeHnuanbHas
SHeprus ynpyro aeGopmMupoBaHHOM MpyXuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM ToJie. lloTeHumanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHe 11apa). Bropas kocMuueckas ckopocTs. TpeThsi KocMHUecKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMATIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYECKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOUN SHEpIHH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHenue bepHymu Ui UACATbHOW JKUJIKOCTU Kak CIEJICTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKOM IHEPTUU.

TexHnueckre ycTpONMCTBA U TEXHOJOIMYECKUE MPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

N3mepeHune MOIIHOCTH CUJTBL.

W3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHus] KUHETUYECKOM W NMOTEHUHMAIBHOM SHEPrui Hpu JEHCTBUU Ha
TEJIO CHUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NpaKmuKym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KWHETUYECKOW SHEPTUU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Omnpenenenne pabOTHI CHITBI TPEHUS TP IBUKCHUH TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. OcHOBBI MOJIEKYJISPHO-KHHeTHYecKOi Teopuu. OCHOBHBIE M0JIOKEHHUS
MousekynspHo-kuHeTnueckod teopun (MKT), ux onsiTHoe oOocHoBanue. [duddysus.
bpoyHOBCKOE BHKEHHE. XapakTep IBHKECHUS M B3aMMOJICHCTBHs 4acTHI] BemecTtBa. Moaenu
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TN U OObSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ATHUX
Moeneit. Macca u pasmepsl MoJiekyin (atoMmoB). KonmuectBo Bemiecta. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcus.

Mopnens uaeaNbHOTO Tra3a B MOJIEKYISIPHO-KMHETHYECKOW TEOpHUM: YacTUIBl Ta3a
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEHCTBYIOT JIPYT C JPYTOM.

l'a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOconroTHas TeMIieparypa
(kana Ttemmnepatyp KenbBuna). 3akon Janprona. M3omporecchl B HIealbHOM rase cC
MTOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. ['paduueckoe mpeacTaBieHne U30MPOIIECCOB: N30TEPMA,
n30x0pa, u3obapa.

CBsA3b MEXKIy [aBJICHUEM M CpPEIHEW KHUHETHYECKOW OHHEpPruer IMOCTynaTeabHOIro
TEIUIOBOTO JIBU)KEHUS MOJIEKYJ MJIEAJIBHOTO Tra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOM TEOPHH UAEATBHOTO ra3a).

CBsi3b  aOCONIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHei
KHMHETUYECKOM DHEPruel MOCTYNaTeIbHOIO TEIUIOBOTO ABH)KEHUS €€ YaCTHLI.

Texnuueckne ycTpoHCTBA M TEXHOJIOTMYECKHE IPOLECCHl: TEPMOMETp, OapoMerp,
IIOJIy4€HUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopneny IBHKEHHUS 4acTULl BEIECTBA.

Mojenb OpOyHOBCKOTO JIBUXKEHUSI.

Buneoposuk ¢ 3ammchbio peaqbHOro OpOyHOBCKOTO JIBUIKECHUS.

Judbdysust sxuaKocTei.

Mogaens onbita [ITepHa.

[IputsxkeHne MOJIEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

HaGnronenue u ucciiejoBaHue H30IpPOLIECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul, NPAKMUKYM.

HccnenoBanue npoiecca ycTaHOBIIEHHS TEMJIOBOTO PaBHOBECHUS IPU TEIMJIOOOMEHE MEXKIY
ropstaei ¥ X0JIOJHOM BOJOM.

N3yueHne wn30TEepMHUECKOro Iporecca (PEeKOMEHIOBAaHO MCIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yuenue n30X0pHOro mnpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoannamuka. TemnoBble Mamuubl. Tepmoannamuueckas (T/l) cuctema.
3ajaHue BHEIIHMX YCJIOBHM JUIsl TEPMOJMHAMUYECKOW CUCTEMBl. BHeImIHHME M BHYTpEHHUE



napameTpsl. [lapameTpbl TepMOIMHAMUYECKONW CHCTEMbl KaK CpEIHUE 3HAYEHUs BEJIUYUH,
ONMCHIBAIOLIUX €€ COCTOSIHME HA MUKPOCKOIINYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuku. CaMonpou3BosIbHAS peflakcalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUN: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENH: HHU3Kasg KOHILIEHTpaIlMsi YacTWll, BBICOKHME Temreparypbl. Beipaxxenue mis
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HECTATUYECKUE TPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Termonepenaua kak crnoco®0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKON
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus TOIUIMBa. Pacu€r konuvecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KonnuyecTBo TemioTsl u padoTa
KaK Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOTIMHAMHYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH Jii PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJrroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIIOJIb30BAaHUs TEIUIOBBIX ABUTrareneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnuecKkre yCcTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOJUIBHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTATeNd, MapoBas TypOWHA, MOJy4EeHUE CBEPXHU3KHX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIN3alKs OMOOPTraHUYeCKOro TOTUIMBA JJIsl BBIPAOOTKH «TEILIOBOM» U 3JICKTPOIHEPTHH.
Jlemoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYecKOM pacIIMpEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YJENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MO1€IM TEIIOBBIX JBUraTENCH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol, NPAKMUKYM.

H3mepenue ynenbHON TENI0EMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3yueHnne B3aMMOCBSI3U PHEPTUU MEKMOJIEKYISIPHOIO B3aUMOJICHCTBUS U TEMIIEPATyphI
KUIEHUS KUIKOCTEH.

Tema 3. ArperatHble cocTosinus BelllecTBa. @a3oBblie nepexoabl. [TapooOpazoBanue u
KoHJeHcanus. VicnapeHue u kuneHue. Y aenpHas TemioTa napooopa3oBaHusl.

Haceiennsle 1 HeHachlllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTH IJIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JIaBJI€HUS B KUJIKOCTH.



Brnaxxnoctb Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJUIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmarnuu tBEpAOro Tenma. Pactsokenwe u cxarwe. Casur. Moaynes FOnra. Ilpenen
yInpyrux nedopmaruii.

TerutoBoe paciMpeHne KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEHHOE pacIIupEeHHE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEpexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadduuneHT nmoBepXHOCTHOTO HaTsKeHus. KanusuisipHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

TexHuueckre YCTPONCTBA U TEXHOJOTHYECKHME TIPOILIECCHI: KUAKUE KPUCTAILIBI,
COBpPEMEHHBIE MaTePUATIBI.

Jlemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Mopenu HeHbIOTOHOBCKOM YKHIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJIICHHS KPUCTAILIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomul, NPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHue CBOWCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3[yXa U OIICHKA MAacChl NapOB B IOMELICHHH.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 1. JaekTpuyeckoe moJse. DIEKTpU3alUsA TeJl U €€ MPOSIBICHUS. DJIEKTPUUECKUI
3apsan. /IBa Buaa snexkTpuyeckux 3apsaaoB. [IpOBOIHMKM, AMAIEKTPUKH U TMOJYIPOBOIHUKH.
DNeMEHTapHBIN 3JIEKTPUUYECKUN 3apsil. 3aKOH COXpPaHEHUs ANEKTPUUECKOTO 3apsia.

B3aumopeiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KyioHa.

Dnektpuueckoe nose. Ero neiictBre Ha 31eKTPUYECKUE 3apsi/Ibl.

Hanpsoxéanocts anexkrpudeckoro mosid. IIpoOubiit 3apsan. Jluaum HanpsHk€HHOCTH
AEKTpUYECKOro nojst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANIOB U HAIpSIKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenuman
ANEKTPOCTaTUUECKOro mojs. CBsA3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH MMOTEHUUATOB s
ANIEKTPOCTATUYECKOTO TOJIS (KaK OJTHOPOJHOTO, TaK U HEOTHOPOIHOTO).

[IpuHUUN Cyneprno3uIuy SIEKTPUYECKUX MOIEH.
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[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl muHUN HAIPSDKEHHOCTU 3TUX MOJIEH U 3KBUITOTEHIUAIBHBIX IIOBEPXHOCTEN.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM T10JIE. Y CIIOBUE PABHOBECUS 3apsi/I0B.

JIM3IEKTPUKY B JIEKTPOCTATUYECKOM I10JIe. J(ManeKTpruyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konpnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOPA.

[lapannensHoe  coenuHeHue  KoHaeHcaTtopoB.  [locnenoBartenbHOoe — COe€IUMHEHUE
KOH/ICHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTAa, 3a3eMJICHHE JIEKTPONIpuOOpoOB, KOHAEHCATOPHI, reHeparop Ban ne
I'paada.

Jlemoncmpayuu.

YCeTpoiCTBO M MPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TIOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus AMEKTPUIECKOro MOJIs 3apyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pa3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuvl, NPAKMUKYM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSIKEHHBIX TEJT.

Habmonenue npeBpaliieHust SHEPTUU 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTHIO U3ITYUYECHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacnipenenienne  pa3HOCTM MOTEHUUATIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locTostHHBIN y1eKTprUYecknii TOK. Criia Toka. [TocTosSIHHBIN TOK.

VYcnoBus  CylIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOTrO TOKA. VICTOUHMKHM TOKA.
Hanpsoxkenne U u DJIC é&.

3akon OMa Juid ydacTKa Lenu.

DIEeKTpUYECKOE  CONMPOTHUBJIEHUE.  3aBUCUMOCTh  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHbl M IUIOLIAJU IMOMNEPEYHOrO0 CEYEHUs. YJIEIbHOE CONPOTUBIICHUE
BEILIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpuueckux nene. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH Jxoymasa—Jlenna.

MOIIHOCTB 2IEKTPUUYECKOTO TOKA. TemIoBas MOLIIHOCTD, BBIJIENIEMAast HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA ToKa. 3akoH OMa Juid TNOJHOU
(3aMKHYTOM) 37eKTpUUecKoil nenu. MoIHOCTh UCTOYHMKA TOKa. KopoTkoe 3aMbIkaHue.

KoHnpeHncarop B Lienu NoCTOSIHHOTO TOKa.

TexHudyeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHUH.
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Jlemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHUE rajgbBaHUYECKOIO AJIEMEHTA M OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

HccnenoBanue cMenaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd 3/]C ranbBaHHYECKOro 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH TMOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Tokum B pasjMYHBIX cpeaax. OJEKTPUYECKas MPOBOAUMOCTh Pa3IUYHBIX
BELIECTB. OJIEKTPOHHAs] TMPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJNEKTPOIUTHYECKAs JUCCOLHUANUSA. DIEKTPOIIH3.
3akonsl Dapanest A1g 3JIEKTPOJIN3a.

DnekTpudyeckrii TOK B razax. CaMOCTOSITENbHBII M HECAMOCTOATENIbHBIN pa3psjl.
Paznuynbie THIBI caMOCTOSTENbHOTO pa3psaa. Monuus. [lnazma.

Texuuueckre yCTpOWCTBa U MPAKTUYECKOE TPUMEHEHHWE: Tra3opa3psiiHble JIaMIIbl,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TPaH3UCTOp, (poTomuon,
CBETOJAMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BBbIMUIABKA AQFOMHUHHUSA, JJIEKTPOHHAS
MUKPOCKOTIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH AIIEKTPOJIUTOB.

3akoHslI 2ekTposinza apanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME TPOBOUMOCTH METAJIJIOB M TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul, NPAKMUKYM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPhI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

12



Qusuyeckuu npakmuxym. CrnocoObl n3MepeHus: PU3MYECKUX BEITUYUH C HCIIOJIb30BaHUEM
AHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCUTENBHBIC TMOTPEIIHOCTH H3MepeHHi (u3nuecknx BenudyuH. OIleHKa
T'PAHUL] IOTPELIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYUH, MPOBEPKA MPEITIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax « Y4eHUYECKUI 3KCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM»).

Mesicnpeomemmvie ceasu.

Nzyuenne kypca ¢pusuku yrayOonéHHoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS C yIETOM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUS, CEA3AHHbIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MyecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, IUPpoBas 1adopaTopusl.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHeHWH. JluneiliHas ¢yHkusa, napaborna,
runep6oia, ux rpaduku u cBoiictsa. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBIWKEHUE B KUBOW npupoze, mudgys3us, ocMoc, Temoo0MeH
KUBBIX  OPraHMU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOILJIMBA JJISI BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIPHBIE SBJICHUS B PUPOJIE, NEKTPUUECKUE SBJICHUS B )KUBON IPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasl Macca, MoJIydeHHe HaHOMATepUaloB, TEIUIOBbIE CBOMCTBA TBEPABIX TeEJl, KUIKOCTEH U
ra3oB, OJKHJKHE KpHUCTaIbl, DJEKTPUYECKUE CBOMCTBA META/UIOB, 3JIEKTPOJUTHUYECKAs
IMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAsT MUKPOCKOIIHSL.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHHUM C UCMOJIb30BAHUEM MEXAHU3MOB, YUET CYXOT0 U
KHJIKOTO TpPEHUS B TEXHHUKE, CTAaTHUECKHME KOHCTPYKUMHM (KPOHIITEHH, peuéryarble
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (FHPOCKOI, BOJOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOH/JMLMOHEP, TEXHOJIOTUM TIOJyYeHHs COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbl, IOJIYIPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHUKA.

11 knace

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. MaruutHoe noJie. B3anmoeiicTBie MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C
TOKOM. MarautHoe mnosie. Bektop MarauTHOM MHAYKUMU. [IpuHIUI Cynepno3uliii MarHUTHBIX
nosei. JIMHUM MarHUTHOM MHAYKLHH.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYrOBOTO
BUTKa). OmBIT DpcTena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE€ W MOJYyJb. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnoue. Pabota cuiel JlopeHria.

MarnuTHoe noJie B Belectse. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.

TexHuueckre yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, DIIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, JJIEKTPOABHraTenb SkoOHU, yCKOpUTEIU
3JIEeMEHTapHbBIX YaCTHII.
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Jlemoncmpayuu.

Kaptuna nuHMI WMHIYKOMA MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
IIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUMN MarHMTHONM MHIAYKIMM OIS JJMHHOTO IPSAMOrO INPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOTO IIPOBOJIHUKA, KATYLIKHA C TOKOM.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

Habnronenue ABMKEHUS ITydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMnO 1eicTBUS IEKTPOU3MEPUTENIBHOTO TPUOOPa MarHUTOSIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

WccnenoBanne MarHUTHOTO MOJISE HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOiCTB (peppoMarHeTUKOB.

HccnenoBanue AeicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

N3ydeHnue 3aBUCUMOCTHU CHIIbI AMIIepa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE M3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DiekTpoMarHMTHasi MHAYKUIUA. SIBIEHME DIIEKTPOMATHUTHOM WHIYKIIVH.
[Torok Bexkropa MarHnTHOM MHAYKUIMH. D/]C mHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIIUU
®apanes. BuxpeBoe anekrpuueckoe nosie. Toku Dyko.

OJIC MHAYKIMHU B MPOBOIHUKE, IBHKYIIIEMCS B OJHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTE. Karymka HWHIYKTHBHOCTM B LENM IOCTOSHHOTO TOKa. JSIBieHue
camonHAyKiuu. IJ1C caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHME MPOUECCH: HWHAYKIMOHHAS II€Yb,
COJICHOW/I, 3alIUTa OT MIEKTPU3ALNHU TE NPU JIBHKEHUH B MATHUTHOM T10JI€ 3EMIIH.
Jlemoncmpayuu.

Habmonenue siBjaeHMs 3J€KTPOMAarHUTHOM UHYKIIUH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKIMHM OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

[IpaBuo Jlenna.

[Tagenne MaruuTa B aTlOMUHHEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Hccnenosanue 3asucumoctd OJIC caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS CHIIBI TOKA B
LIETIH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomul, NPAKMUKYM.

HccnenoBanue siBJIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Onpenenenne HHAYKIUNA BUXPEBOIO MarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHYKIIUH.

C6opka MOzeIH IEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOanus u BOJTHBI.

Tema 1. Mexanunueckue koaedanus. Koaedarenspuas cucrema. CBoOOIHBIE KOI€OaHUS.

I'apmonnueckue  konebaHus.  KuHematnueckoe W JUHAMHUYECKOE  OIMCAHHME.
DHepreTuyeckoe OMNMCaHUe (3aKOH  COXpaHEHHs  MeXaHWYecKol dsHepruu). BsiBoa
JUHAMUYECKOTO ONMCAaHUS TapMOHMYECKMX KOJeOaHMH M3 HX HHEPreTH4YecKoro u
KMHEMAaTUYECKOTO ONUCAHUS.

Ammutyna u ¢asza koneGanuil. CBs3b aMIIMTYJIbl KOJeOaHWH HMCXOJHOM BETHMUYUHBI C
aMIUTUTYAaMU KoJIeOaHUl e€ CKOPOCTH U YyCKOPEHUSI.
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[lepuon u yactoTa kosiebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasiTHHKA. [Tepron cBOOOIHBIX KOJICOAHUH PYKHUHHOTO MAasTHUKA.

[lonssitne o 3aryxarommx KojeOaHusx. BreiHykIneHHbsle konebanus. Pesonanc.
Pe3onanchas kpuBas. BnusHue 3aTyxaHust Ha BUJ PE30HAHCHOW KPUBOM. ABTOKOJICOAHMS.

TexHuueckre yCTpPONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kadelu,
MY3bIKaJIbHBIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuce KonedaTeTbHOTO JBIKEHUSL.

Habmoienne He3aBUCHMOCTH IepHoJia MaJIbIX KOJIEOAHUH I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHuN U 3aBUCUMOCTH I€pHOJa CBOOOIHBIX KOoJieOaHu
OT CONPOTHUBIICHUS.

WccnenoBanue konebaHMil rpy3a Ha MAacCUBHOM MpPYXHMHE C LEIbI0 (popMHUpOBaHUs
Mpe/icTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU NpU KoJeOaHusAX rpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJIECHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3mepenune neproia CBOOOTHBIX KOJIEOaHUH HUTSHOTO W MIPY)KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHI Ha yIIpyroM MojBece.

N3yuenune nBMKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASTHHUKE.

WccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONIMX KOeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. DaekTpoMarHuTHble KoJiedaHus. KonebarenpHbili KoHTYp. CBOOOMIHBIE
AIIEKTPOMArHUTHbIE KoJieOaHHsA B HealbHOM KojeOaTenbHOM KOoHType. Dopmyna TomcoHa.
CBs13b aMIUIUTYIBI 3apsiia KOHACHCATOpa C aMILTUTYAO0N CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaouue 3JeKTPOMarHuTHble KoyieOaHWs. BBIHYyXIEHHBIE 3JIEKTPOMAarHUTHbBIE
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HANpPSHKEHUS MPU pa3aIudHol (GopMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BPEMEHH.

CuHycouJabHbIA IEPEMEHHBIN TOK. Pe3ucTtop, KOHIEHCATOp M KaTylllKa HHIYKTUBHOCTH
B LIENHY CUHYCOUAAIBHOIO MIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe30HaHC HanpsKeHUH.

Wneanpubiii Tpanchopmarop. [IpousBoacTso, nepenaya U moTpedlieHUE AIIEKTPUUECKON
SHEPrUH.

DKOJIOTUYECKUE PUCKHU TPU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynpTypa HCIOIB30BaHUS
3JIEKTPO3HEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMUYECKUE IIPOLIECCHI: AJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu.

CB00OAHBIE IEKTPOMArHUTHBIE KOJIEOAHUSL.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJeOaHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcunorpaMmbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX IEKTPOMArHUTHBIX KOJIeOaHHH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.

BoinyKieHHBIE CHHYCOUIATbHBIE KOJIeOaHusI.

Pesucrop, karylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc npu 1ociieJ0BaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.
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YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb IMHUY 3JEKTpOIepeiadH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

Nzydenue tpanchopmaropa.

HccnenoBanue nepeMeHHOIO TOKA 4epe3 IMOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl ICTOYHUKOB CBETA B LIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanunuyeckue M 3JIeKTPOMATHUTHbIE BOJIHbI. MeXaHUYECKUE BOJIHBI,
ycioBUs MX pacnpocTtpaHeHus. llomepeunble u npoaosibHble BONHBL Ilepuoxa, ckopocThb
pacnpocTpaHeHusl U JuinHa BoJIHbL. CBOMCTBA MEXAaHMUYECKUX BOJIH: OTPa)K€HHUE, MPEIOMIIECHUE,
uHTepepeHus U udpaxus.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[IIlymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHuas
OpHEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHUE, MOoJIIpU3alus,
uHTepdepeHus U udpaxus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNeKTPOMarHUTHOE 3arps3HEHNUE OKPY)KAIOIIEel CpeJibl.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE MHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIULMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE MOTEPEUHBIX U MPOAOJIbHBIX BOJIH.

Konebmomnieecs Teno kKak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u qudpakiiui MEXaHHUYECKHUX BOJIH.

AKYyCTUYECKHI PE30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro NpUMEHEHHE.

Habmionenue cBsSI3M T'pPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Oo6HapyxeHue HHPPaKpaCHOTO U YAbTPA(PHUOIECTOBOIO U3TyYCHHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomul, NPAKMUKYM.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruka. IIpsMosnHeliHOE paclipoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu
ceera. ToueuHblli HCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxkeHHMs cBeTa. IlocTpoeHune n300pa’keHU B IJIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3aKkOHBI MpEJOMJEHHS cBeTa. AOCOJIOTHBIM IOKa3aTesb
npenowiieHuss. OTHOCHUTENBHBIN TOKa3aTenb mpenomieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJH IIPU MEPEX0JI€ MOHOXPOMAaTHYECKOIO CBETA 4Yepe3 TpaHUIly pasfelia
JBYX ONITHUYECKUX CPENL.

Xon nyueit B npusme. [ucnepeus ceera. CnoxxHslii coctaB Oenoro cera. Lser.
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ITonnoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroJl OJHOIO BHYTPEHHETO OTPAsKEHHUSL.

CoOuparomue ¥ paccewBaromue JHUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKAasi CHUJa TOHKOM JMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS TOHKOH clepudeckoit
JIMH3bI OT €€ F€OMETPUM U OTHOCUTENIBHOTO MOKA3aTes IPEJOMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEIUYCHHE, 1aBAEMOE JIMH30M.

Xoa Jtyya, IPOLIEAIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenne n300pakeHU TOYKK U OTPE3Ka MPSIMON B COOMPAIOIINX M PACCEMBAIONINX JIMH3AX
U UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspemraromas ciocodHocTh. [71a3 Kak onTHYeCKast CUCTEMA.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOMIOJICHUS MAaKCUMYMOB M MHUHUMYMOB B HUHTEP(EpPEHIIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMeps! kitaccudecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakumst cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKLNOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: OYKH, JIyNa, MEPUCKOIL,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npesioMieHus CBETa.

Habntonenue nosHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoAa.

HccnenoBanue xo1a CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTa.

Ha6mronenue narepdepeHiinu crera.

Habmtoienue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue qudpakinum cBerta.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiunoHHOrO CrieKkTpa.

Habmronenue nucniepcuu cBera.

Habmonenue nonsipusanuu cBera.

[IpuMeHeHne NoaApOnI0B I U3YyUEHUSI MEXaHUUYECKUX HAPSHKCHU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwl, NPAKMUKYM.

N3mepenune nokazaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSIHUSI OT BEIECTBA (HA MPUMEPE KUIKUX
JINH3).

N3mepenune GoKyCHOTO pacCTOSIHHS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaia U JIMH3HIL.

[Tonyuenue n300paxkeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CHCTEM.

HaGnronenue nudpakunu, HHTEpPEpeHLINU U MOJSPU3aLUU CBETA.

W3ydeHne nossipu3annu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepdepeHIy Ja3epHOTO U3TYUEeHUs Ha JIBYX LIEIIsX.

Habnronenue nucnepcum.

Habnronenue u nccrienoBanue JUQPPaKIUOHHOTO CIEKTpa.

W3mepenune AnuHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa U3y4eHHs CBETOIMO/Ia IPH OMOIIHU AU (PAKIIMOHHOMN PEIIETKY.

Pa3nes 6. OcHOBBI cCIeMAJILHOM TEOPHH OTHOCHTEILHOCTH.
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I'paHuubl MPUMEHMMOCTH KJIACCHYECKOM MeXaHMKHU. IlocTymarsl crienMalbHOM TEOpUHU
OTHOCUTEJIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOpasoBanus  Jlopenuma.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM U COKpallleHHE
JUIMHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Texnuueckue yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLI.

Y4eHnuecKuil 3KCIIEPUMEHT, JIabOpaTOpHbIE PabOThI, IPAKTUKYM.

Omnpenenenre UMIyiabca U PHEPIUM PEIATUBUCTCKUX yacThll (o Qortorpadusm TpekoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pazgea 7. KBanroBas ¢pusuka.

Tema 1. KopnyckyasipHO-BOJIHOBO# Ayaju3M. PaBHOBECHOE TEIJIOBOE W3Iy4CHHUE
(n3myuyeHue abCOJIIOTHO Y€pHOTO Tela). 3akoH cMenienus Buna. 'mnotesa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (HOTOHA.

®ororddext. Onbitel A. I'. CroneroBa. 3akoHsl (poTodddexra. YpaBHeHHe DiHIITEHHA
st potorddexra. «KpacHas rpanuiay dhortodrddexra.

JlaBneHue cBera (B YAacTHOCTH, IaBJICHWE CBeTa Ha aOCOJIFOTHO TMOTJIOMIAIOUIYI0 U
a0COJIIOTHO OoTpakarotyto moBepxHocTh). OnbrTe [1. H. JIeOenena.

BosHoBbIe cBoiicTBa wactun. BosHel ne bpoiurd. [InuHa BonHbl ne bpoins u pasmepsl
objmacTu  JOKanM3alMM  JBWXKyHieiicss dactuipl.  KopmyckynspHO-BOJHOBOW — JTyajH3M.
Judpakuus 37eKTPOHOB Ha KpUCTaJIIaX.

Crnenunduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpenenéHHocte [ eiizenbepra.

TexHuueckue ycTpoiiCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (POTODIEMEHT,
(boToaTUMK, TYHHEIbHBI MUKPOCKOII, COJIHEYHasl OaTapesi, CBETOIUO/L.

Jlemoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

CBeTONOI.

CouineuHas Gatapes.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul, NPAKMUKYM.

HccnenoBanue otopesucropa.

N3mepenne noctossHHoM [lanka Ha ocHOBe ncciienoBaHus GoTorpdexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANPSKCHHUS.

Tema 2. ®usuka aroma. ONbITHI N0 UCCIENOBAaHMIO CTPOcHMs aroma. llmanerapHas
Mozenb atoMa Pesepdopra.

IToctynatsl bopa. M3nydenue u noriouieHre (GOTOHOB IPHU MEPEXOJE aToMa C OJHOTO
YPOBHS SHEPIMH Ha APYroil.

Bunel ciektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuyeckne yCTpPOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPAJIbHBIM aHAIU3
(criekTpocKoI), J1azep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Monens onbita Pezepdopna.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YaCTHULL.

Onpenenenne QJIMHBI BOJIHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.
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Habmroienne TMHEHYaToro CeKTpa.

HccenenoBanue CriekTpa pa3peKEHHOI0 aTOMapHOIro BOJOPOJA U U3MEPEHHUE MOCTOSHHON
Punbepra.

Tema 3. ®u3uka aTOMHOrO siAPa U JeMeHTapHbIX YyacTul. Hykinonnas mozaens sjpa
Ieiizendepra—lBanenko. 3apsia sapa. MaccoBoe uucio siapa. M30Tomnsl.

PagnoaxkTuBHOCTE. Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PaguoaktuBHble H30TONBI B Ipupojse. CBoiicTBa
WOHHU3UPYIOUIEr0 U3JIydeHUs. BiausiHue palnOaKTUBHOCTH Ha KUBbIE OPraHu3Mbl. ECTECTBEHHBIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus cBS3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl siapa.

Anepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YIOPaBIsSEMOTO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl Ppa3BUTHUS sIEPHOU
SHEPIreTUKMU.

Meroas! perucTpaluy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMEHTAIIbHBIE B3auMOJCUCTBUSA. bapnoHsbl, Me30HBI U JenToHsl. [IpencraBinenue o
CrannapTtHoit Monienu. KBapk-ritooHHas MOJIEIb apOHOB.

®wusuka 3a npenenamMu CranaapTHOM Moienu. TéMHas MaTepusi 1 TEMHASI SHEPT UL

EngunctBO (hmznueckoil KapTUHBI MUpa.

TexHnuecKre yCcTpoHCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, KaMmepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSJIEPHBIN peakTop, aToMHas OoM0a, MarHUTHO-pe30HaHCHas
ToMoTpadus.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomul, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (hoHA ¢ UCIOIB30BAaHUEM J03UMETpA.

N3yuenue nornomeHus: 6eTa-4acTull aTFlOMUHUEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U aCTPOPUUKH.

Otanbl  pa3BUTHS ~ acTpoHoMmuu. IlpukinagHOoe W MHPOBO33PEHYECKOE  3HAUCHHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3MKU Ui OOBSICHEHHS HPUPOIbl KOCMHUYECKUX
00BEKTOB.

Meroasl acTpOHOMHMYECKUX HccieqoBaHU. COBPEMEHHBIE ONTUYECKHE TEJIECKOIbI,
PaZnOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3anoro ne6a. Co3pe3ausi, sipkue 3BE3/bl, INIAHETHI, UX BUTUMOE IBUKCHHE.

Conneynas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa 1 3BE3.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY s
3BE31 IUVIABHOM  MOCJENOBATENbHOCTU. BHyTpeHHee crTpoenue 3BE34. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUU U 3BOJIIOLMK COJIHLIA U 3BE31. DTarlbl )KMU3HU 3BE3 .

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxenne u neuxxkenne CosiHua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe usnydeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl acCTPOHOMUH.

Yuenuueckue nabnooenus.

HabGmionenuss 3B€3mHOTO HebOa  HEBOOPYKEHHBIM  TJa30M € HCIOJIB30BaHHEM
KOMITBPIOTEPHBIX ~TMPUIOKEHUH Ui  OMpeeNieHUus] TIOJOKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE co3Be311si CeBEpHOro MOJIylIapus U IpKUe 3BE3/bI.

Habmonenus B Teneckon JIyHbI, IIaHET, TYMAaHHOCTEH U 3BE3IHBIX CKOTUICHUH.
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Qusuueckuu npaxmukym.CrnocoObl u3MepeHust PU3MUECKUX BEIMYUH C HCIIOJIb30BAHHEM
AHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCUTENBHBIC TMOTPEIIHOCTH H3MEpeHHi ¢u3ndeckux BenuyuH. OIeHKa
T'PAHUL] IOTPELIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYUH, MPOBEPKA MPEITIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax « Y4eHUYEeCKUI 3KCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IIPAKTUKYM).

Oo6o0marmee noBropenne. O000IIEHME M CUCTEMATH3ALUs COJEP)KAaHUS Pa3/eiIoB
Kypca «Mexanuka», «MonekymsipHas (U3MKa W TEPMOJWHAMHKA», «DIEKTPOJANHAMHKAY,
«Konebannuss u BONHBI», «OCHOBBI CHENHMATBHON TEOPHH OTHOCUTEIHHOCTH», «KBaHTOBas
¢bu3nkay, «IIeMEHTHI ACTPOHOMHH U aCTPO(PU3UKIY.

Ponp ¢u3uku u acTpoOHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKOM cdepax JesATeNIbHOCTH 4YeJIOBEKa, pojib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYECHUE ONMCATEIIBHOW, CHCTEMAaTU3UPYIOLIEH,
O0OBSACHUTEIIBHON M TPOrHOCTUYECKONW PYHKIMN PU3NYECKOU TEOpUH, poiib (PU3HMUECKON TEOpUHU
B (hOpMUPOBAHUH TIPEACTABICHUN O (DPU3NYECKON KapTUHE MUpa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIeM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTaBICHUN O IPUPOJIE.

Meswcnpeomemnvie ceasu. 3ydenue kypca ¢us3nku yriryOon€éHHOro ypoBHS B 11 kiacce
OCYILIECTBIISIETCS] C YUETOM COJEpKATENbHBIX MEXKIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHUKH,
OMOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUS, CEA3AHHbIE C U3VUEHUEM MemO008 HAYYHO20 HOZHAHUL:
sBJICHWE, Hay4yHbIH (pakT, rumoresa, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIO/EHUE,
AKCIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHbIE
npuOopHI, ¢ poBast J1adopaToPHs.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUH. TpUroHomerpuueckue (pyHKLIHU: CHUHYC,
KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO. BeKTopbl M HX
IIPOEKLMM HAa OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB. IIpou3BOJHBIC 3lEMEHTApHBIX (DYHKLHUH.
[Tpu3Haku nonoOus TPEYroNbHUKOB, ONPEAEICHNE TUIOMAAN IUNIOCKUX (GUryp U 00bEMa Tell.

Buonoeus: snekrpuueckue sBICHHUS B JKUBOW NpHUpOAE, KoseOaTelabHbIC IBMKEHHS B
KUBOM  INpUpPOJE,  DKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIEKTPOIHEPIHU,
NIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIUIIMHE, ONTUYECKUE SBJICHNS B )KUBOM IIPUPOJIE.

Xumusa. CTpOEHHE aTOMOB U MOJIEKYJN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eocpaghus: MarHuTHBIE MOJIIOCA 3E€MIIM, 3aJI€KM MAarHUTHBIX pyl, (GoTochéMka 3eMHON
MIOBEPXHOCTH, cercmorpad.

Texnonocus: IPUMEHEHUE MOCTOSHHBIX MarHUTOB, 2JIEKTPOMAarHUTOB, JJIEKTPOJABUIaTENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKa, HHIYKIMOHHAs Ie€4b, JIMHUU 3JEeKTpolepenad,
3JIEKTPOJBUraTellb, pajnap, paaUuONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE, IPOCKLMOHHBIM ammapar, BOJIOKOHHAs OIITHKA,
CoJIHeyHas 6atapesi, CIyTHUKOBbIE IPUEMHUKH, sICpHAs SHEPTEeTUKA U SKOJIOTHUECKUE acCTIeKThI
€€ pa3BUTHSL.
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IInanupyemble pe3yJIbTaThl 0CBOEHHS Y4eOHOr0 MpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThl:

JInuyHOCTHBIE pe3ynbTaThl OCBOEHHs YydeOHoro mpeamera «®Ddusnka» OTpaxkaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMENH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, IO3UTHBHBIX BHYTPECHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIecTBa,
pacimpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON NESITEIHPHOCTH, B TOM YUCIIC B YACTH:

2padiCOAHCKO20 BOCNUMAHUA!
e CchOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIMU OOYYAIOUIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIEeCTBA;
® TPUHATHE TPAJUIIMOHHBIX OOIIEUEIIOBEYECKUX TYMAHUCTHIECKUX M JEMOKPATHIECKUX
IIEHHOCTEH;
® TOTOBHOCTHh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKITAHCKOTO OOIIECTBA,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEILHON OpraHU3aIliu;
e yMEHHE B3aWMOJICHICTBOBATh C COLMAIBHBIMA HWHCTHTYTAaMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTbh K TYMaHHUTAapHOHN M BOJIOHTEPCKOM JEATEIBHOCTH.
nampuomuyecKko20 60CHUMAHUSL:
¢ c(hopMUPOBAHHOCTH POCCUICKON rpaXKJaHCKOM MIEHTUYHOCTH, TaTPUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTIKEHHUSM POCCHUCKHAX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
OYXOBHO-HPABCMEEHHO20 B0CNUMAHUS!
e chOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;
® CHOCOOHOCTh OILIGHMBaThb CHUTyallUl0 M IPUHUMATh OCO3HAaHHbIE peELIeHMUs,
OPUEHTUPYSICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM 4HCIIE B
JIEITETbHOCTH YYEHOTO;
® OCO3HaHME JMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OYyAYyILEro.
ICMEMUYEcKo20 6OCHUMAHUSL:
® HCTETHMYECKOE OTHOUIEHHE K MHUpY, BKIIOYash ACTETUKY HAy4yHOro TBOPYECTBa,
IIPUCYLIETO (PU3MUECKOM HayKe.
mpyo0o8020 80CNUMAHUS!
® JUHTEpeC K pa3IMyHbBIM cdepam Npo(EeCcCUOHAILHOW NeSITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOHN M TEXHUKOM, yMEHUE COBEPILATh OCO3HAHHBIN BHIOOP OyaymIei
npoeccuu 1 peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE I1aHbI;

® TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 00nacTu (pU3MKU

Ha MPOTSHKEHUN BCEH KU3HHU.
9IKONI02UUECKO20 8OCNUMAHUSL:

e CchOpPMHUPOBAHHOCTb 3SKOJOTMYECKOM KyJIbTYphl, OCO3HaHHE TIJIOOAJLHOIO XapakTepa

9KOJIOTHYECKUX MTPOOIIeM;

e [UIAHUPOBAHHE M OCYILECTBJIEHUE JIEHCTBUI B OKpYXKarolleil cpesie Ha OCHOBE 3HAHUS

1esiel yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

® pacUIMpEHHE OIbITa JEATENBHOCTH SKOJOTHYECKOW HamNpaBICHHOCTH Ha OCHOBE

UMEIOIINXCS 3HaHUH 1o pU3HKe.
YEeHHOCMU HAYYHO20 NOSHAHUSL:

e chOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO

pa3BUTHS (PU3NUECKON HAYKH;
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OCO3HaHUEC IICHHOCTH Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUCHUA
(1)I/I3I/IKI/I OCYHICCTBJIATDH MMPOCKTHYIO u HCCICA0BATCIBLCKYIO JACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

MeTtanpeaMeTHbIe pe3yJbTAThHI:
Tlo3nasamenvHole yHugepcaivhvie yuedHvle 0elicmaus
Basoswvie nocuueckue oeticmeus:

CaMOCTOSATENIBHO (POPMYIHPOBATh U AKTYAIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH SN JeATCIILHOCTH, 33]aBaTh MapaMeTPhl M KPUTESPHH UX TOCTHIKEHUS;
BBISBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAEMBIX (PH3MUECKUX
SABJICHUAX,

pa3pabaThiBaTh IUIAH pEIICHHS MNpoOJeMbl ¢ Yy4ETOM aHalM3a MMEIOIINXCS
MaTEepHAIBHBIX U HEMATEePUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B JACATCIBbHOCTh, OLICHNBATE COOTBETCTBUC PE3YJILTATOB LCIAM,
OLCHUBATb PUCKHU HOCJ'ICJICTBI/II\/'I JACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN J)KU3HCHHBIX npo6neM.

baszosvie uccneoosamenvckue oelicmeusi.

BJIaICTH HaYLIHOfI TepMHHOHOFHeﬁ, KIITFOYEBBIMU INOHATUAMU U METOJaMU (1)I/ISI/I‘ICCKOI>'I
HAYKH;

BJIaZACTh HABBIKAMHU y‘Ie6HO-HCCHeJIOBaTeHBCKOﬁ u HpOGKTHOﬁ ACATCIBHOCTU B
obmacth (PU3MKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB peleHusT 3a1a4 (PU3HUYECKOTo CONCpKaHUs, TPUMEHEHHIO pPa3IMYHBIX
METOJIOB MTO3HAHUS;

BIIQJIETh BUIAMHU JESATEIHHOCTH TI0 MOJYYCHUIO HOBOTO 3HAHHS, €0 WHTEPIPETAIIH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YY4EOHBIX CHTYALUSAX, B TOM YHCIIE IPU
CO3/ITaHWUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJIATh TIPUYUHHO-CIICIICTBEHHBIE CBSI3W W aKTyalM3HpOBAaTh 3a/iady, BBIIBUTATH
TUMOTe3y € PpelIeHHs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa  CBOMX
YTBEPIKJCHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3aJaud pPe3yJabTaTbl, KPUTHUYCCKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBHTh U OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaTEILHON JESTEIHLHOCTH, B
TOM YHCJIC IPHU U3yYCHUU (DUBUKH;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh IIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEICITCIbHOCTH,
yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAJIBHBIC [TOIX0IbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 33]]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Paboma c ungopmayueri:

BJIAJICTb HABbIKAMU  TTOJIYYCHUS I/IH(1)OpMaI_II/II/I (I)I/IBI/ILICCKOFO COACPIKAHUA U3
HCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATL IIOUCK, aHAJINU3,
CUCTCMATU3AllUKI0O W HHTCPIIPETAINUIO I/IH(1)OpMaI_II/II/I Ppa3jinMdyHbIX BHUIOB U q)OpM
NMpCACTaBJICHUA,

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

HCIIOJIb30BATHL CPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHKAIITMOHHBIX TEXHOJOTUH B
pCIICHMU  KOTHHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBIX 3a71a4 C
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coOmrogeHneM TpeOOBaHWUN ODPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepexenus, MpaBOBBIX M JTUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOMN
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAHUS B PA3NUUHBIX (Qopmarax ¢ y4éToMm
Ha3HAuYeHUS WHQPOPMALMU W LEJIEBOM ayIWTOPUH, BBHIOMpas ONTHUMAaJbHYIO (opmy
MPECTAaBICHNUS U BU3yaIH3allNH.

Kommynuxamusnule ynugeepcanvuvie yuebnule oeticmeusi:

OCYIIECTBIISTH OOIIEHNE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIIOJIb30BAaHHEM SI3BIKOBBIX
CpEACTB;

MOHUMATh U UCTIOJIb30BaTh MPEHMYIIECTBA KOMAH/IHOW U MHIMBUYaJIbHOW PabOTHI,
BBIOMPATh TEMATHKy M METOJIbI COBMECTHBIX JCHCTBHH ¢ YIETOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJOTO YiIeHa KOJUIEKTHBA;

MPUHAMATh eI COBMECTHOH JAEATEIIbHOCTH, OPTraHW30BBIBATH M KOOPIMHHPOBATH
JEWCTBUSL TIO €€ JIOCTHXKEHHUIO: COCTABIIATH TUIAH JEWCTBUH, PacHpenessiTh pPOJH C
y4€TOM MHEHHH YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM paboTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIAaJa M KaXJOTO YyYacTHHUKAa KOMAHIBI B OOIIWI
pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

MpeJyIarath HOBbIE TIPOEKTHI, OIIEHUBATh UCH C TO3WIIMHA HOBU3HBI, OPUTHHAILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE ITOBEICHHE B PA3IMYHBIX CHUTYalUsX,
IIPOSIBJISTH TBOPUYECTBO U BOOOPaKEHHUE, ObITh HHUIIMATUBHBIM.

Pecynamusnvle ynusepcanvuvie yuebnvie oeticmeus
Camoopeanuzayusi:

CaMOCTOSITEIHHO OCYIIECTBIISATh MO3HABATEIBHYIO JCATEIBHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIPHO COCTABJIATH IUIAH PEIICHUs] PACYETHBIX M KAYECTBEHHBIX 3aJ1ad, TUIaH
BBITIOJTHEHUST TIPAKTUYECKON PabOTBhI ¢ y4ETOM UMEIOIIHMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

paciIupsaTh paMKU y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTh 32
perieHue;

OIIEHUBATDH NMPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHHUIO U TMPOSIBICHUIO JPYAULMUA B 00IacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHmpOJZb, SMOZ/;MOHClﬂbelﬁ UHmeslieknm.

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIaJIeTh HAaBbIKAMH I[O3HABATEJIbHOM peQueKCur KaK OCO3HAHUS COBEpIIaeMbIX
JNEVCTBUIM M MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUHN JJIS OLICHKH CUTYaIMH, BEIOOpa BEPHOTO PELICHHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHNUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apI'YMEHTHI IpYTUX MIPU aHAJIU3€ PE3yJbTaTOB JEATEIbHOCTH;
MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IPU aHATIU3€ PE3yabTaToOB ACSATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.
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B nponecce 10CTMXEHUS TMYHOCTHBIX PE3YIBTATOB OCBOCHUS IPOTPAMMBI 110 (DPU3UKE IS
YPOBHSI cpelHero o0mero o0pazoBaHus y 00yYalOUINXCsl COBEPIICHCTBYETCS IMOYUOHANLHBII
unmeniexm, Mpeanoaralni chOpMUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaThb CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BHJETh HAIpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU Cdepshl,
OBbITh YBEPEHHBIM B Ce€0€;

CaMOPETYIMPOBAHUS,  BKJIIOYAIOMIETO  CAaMOKOHTPOJIb,  yYMEHHE  INPHUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEIEHHME, CHOCOOHOCTh  agaNTHPOBAThcsi K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTI), OBITE OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LENU U YCIIEXY,
ONITUMU3M, MHUIIUATHUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCcxoas u3 CBOUX BO3MO)KHOCT€I\/'I;
AMITATHH, BKIFOYAIOMIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIFHOE COCTOSIHHE JPYTHX,
YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYaIOIIUX CIOCOOHOCTD BBICTpanBaTb OTHOLICHUA C
JOPYTUMH JHOAbMH, 3a00TUTHCSI, TPOSBIISITh MHTEPEC U pa3periaTh KOH(IUKTHL.

IIpexMeTHbIE pe3yibTAThI:

10 xkaace

MMOHUMATh POJb (PU3UKH B SKOHOMHUYECKOW, TEXHOJOTHYCCKOW, 3KOJOTHICCKOM,
COITMATIPHOM W 3TUUYECKOU cepax ACATEIHHOCTH YEIOBEKa, POJIb U MECTO (DU3UKU B
COBPEMEHHOU HAay4HOU KapTHUHE MHDA, 3HAYEHHUE OIMCATENIbHOM,
CUCTeMAaTHU3UPYIOIIel, OOBSCHUTENIPHON W MPOTHOCTHYECKON (QYHKUMN (u3nueckoi
TEOPUU — MEXAHUKHU, MOJIEKYJIAPHON (U3UKU U TEPMOJUHAMHKH, POJib (PU3MUECKOU
Teopuu B GOPMUPOBAHUHU NIPEACTABICHUN 0 (PU3NUECKON KapTHHE MUPA;

pa3nuyath yCIOBUS TMPUMEHHUMOCTH Mojeied (U3WYecKuX Tea U MPOLECCOB
(sBNIEHUMI): MHEpUIUATIbHAS CUCTEMa OTCYETa, aOCOTIOTHO TBEPOE TEJIO, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE [BH)XEHHE, CBOOOJHOE TMaJeHHe, aOCOJIOTHO ympyras
nedopmarus, aOCOTIOTHO YIPYroe W aOCOJIOTHO HEYNPYroe CTOJKHOBEHHSI, MOJEITH
ra3a, JKUJIKOCTH U TBEPAOTO (KPUCTAIUIMUECKOTO) Teja, MACANbHBIM Ta3, TOUYECUHBIN
3apsij, OJHOPOIHOE AIEKTPUUECKOE I0JIE;

pasznuyath yciaoBHs (TFpaHUIBl, 00JacTH) MNPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUi XapakTep (QYyHAAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
HCI0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATh MEXAHUYECKUE TPOIECCHl U SIBICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIOKCHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUKEHHS, (OPMYJbI KHMHEMAaTUKA PaBHOYCKOPEHHOTO JBIKEHUS, MpeoOpazoBaHUs
lanmuness gns  ckopocTM ¥ THEpeMelleHHs, 3akoHbl  HbIOTOHA, MPUHIMIT
OTHOCUTENIHOCTH [ anuiies, 3aKOH BCEMHPHOTO TSATOTEHUS, 3aKOHBI COXpaHEHUS
UMITyIbCA M MEXaHWYEeCKOM DSHEpPruu, CBs3b paboOThl CUJIBI C HW3MEHEHUEM
MEXaHUYECKOM DJHEpPruM, YyCJIOBUS pPaBHOBECHs TBEPAOTO Tena), MpPU ITOM
WCIOJIb30BaTh ~ MAaTEeMaTHUeCKOE  BBIPOKEHHWE 3aKOHOB, yKa3blBaTh  YCIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumues, BTOporo u TpeThero
3aK0HOB HBIOTOHA, 3aKOHOB COXpaHEHHUs UMITYJIbCa M MEXaHUYECKOW YHEPruM, 3aKOHa
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh M OOBSACHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTOJIb3yS OCHOBHBIE
nonoxkennuss MKT u 3akoHB MOJNEKYISIpHOW (QHU3UKM U TEPMOIMHAMUKH (CBSI3b
JABJICHUS UJICATHHOTO Ta3a CO CpeIHeN KMHETUYECKOW SHEepTUeil TEIIOBOTO JABIKEHUS
U KOHIICHTpaIlMel ero MOJIeKyN, CBS3b TeMIepaTyphl BeEIIECTBA CO CpeaHei
KMHETUYECKOW DHepruer TEIUIOBOTO JBIDKEHHS €ro 4YacTWIl, CBs3b JIaBICHUS
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UJCAIbHOTO Ta3a C KOHLEHTpaluueld MOJIEKYJ]l U €ro TeMIIepaTypoll, ypaBHEHUE
MenneneeBa—Knanelipona, IepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUs
SHEPruy B TEIUIOBBIX IpOIEccax), IPU 3TOM MCIIOJIb30BaTh MaTEMAaTUYECKOE
BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIIOBHUS IPUMEHUMOCTH ypaBHEHUs MeHJeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBACHATH DIIEKTPUYECKHUE SIBJICHUS, MCIOJIb3ysd OCHOBHbIE
MIOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKHU (3aKOH COXPAHEHHUS AIEKTPUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHIMANBHOCTb  3JEKTPOCTATUYECKOIO  IOJIA,  [PUHLIMII
CYNEPIO3UIUH IIEKTPUUYECKUX MOJIEH, TIPU ITOM YyKa3blBas YCIOBUSI MPUMEHUMOCTHU
3akoHa KynoHa, a Takke MNpPaKTUYECKH BaKHBIE COOTHOIICHHS: 3aKOHbI Oma yis
ydacTKa LeNH U U1 3aMKHYTOM JJIEKTPUYECKOU LienH, 3akoH Jkoynsa—Jlenua, npasuia
Kupxroda, 3akonsr @apajes 1yist S7IE€KTPOIH3a);

ONMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBJICHUSI, UCIIOJIb3YSl BEJIMYMHBI: II€pEMEIEHNE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CUJIbI, JaBIICHUE,
MOTEHIMAJIbHAS SHEPIus, KUHETUYECKas SHEeprus, MexaHudeckas 3Heprus, padoTa
CWJIbI, ILIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHUJla TSKECTH, CHJIa YIOPYroCTH, CHja
TPEHUSI, MOIITHOCTbh, DHEPTUSI B3aUMOICUCTBUS Tela ¢ 3eMiI€i BOIM3U €€ TTOBEPXHOCTH,
SHeprusi ynpyrod gepopmanuu MNpPYXKHUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAS
Temmeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrus HJI€AIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEaIbHOTO ra3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KII[I waeanbHOro TEIJIOBOTO MABUTATENS; AJIEKTPUUYECKOE TMOJIe, HANPSKEHHOCTh
AIIEKTPUYECKOTO TOJIsl, HAMpsHDKEHHOCTH TMOJISI TOUEYHOTO 3apsiia WM 3apsyKEHHOTO
iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIIMAT IEKTPOCTATHUECKOTO MOJIs, Pa3HOCTh
ITOTEHIMAJIOB, JJIEKTPOJABIKYIIAs CHJIA, CUJA TOKA, HAINpSHKEHUE, MOIIHOCTh TOKAa,
JNeKTpUYecKasi EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTUBJICHUE Yy4YacTKa LEMH C
[IOCJENOBATEIBHBIM W NApaJUICIbHBIM ~ COCAUHEHUEM  PE3UCTOPOB,  SHEPTHs
ANEKTPUYECKOTO IOJIsI KOHACHCATOPA,;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUs (UIHUECKUX SIBJICHUH: MEXaHHYECKOe
JIBUKEHHE, TEIJIOBOE [JBWKEHHWE YacTHI[ BEIIECTBa, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JBMkeHue, Tuddy3us, ucrapeHue, KUIeHUe U KOHACHCAIus, TUIaBlICHUE
W KpUCTAUIM3alUs, HAOpPaBIEHHOCTh  TEIUIONEpENauH,  AIEKTpU3auus  Ted,
SKBUIIOTEHI[MAIBHOCTh IOBEPXHOCTH 3apsKEHHOIO MPOBOIHMKA;

MIPOBOJUTH HCCJIEI0OBAaHUE 3aBUCUMOCTU OJHOU (PU3UYECKOM BEIMYHMHBI OT APYroi C
WCIIOJb30BAHUEM IMIPSAMBIX HW3MEPEHUN, IpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
(ukcupoBaTh pe3yibTaThl MOJYYCHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTeW HM3MEpPEHUH, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEeI0BAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEeHHUsS (U3NYECKUX BEIMYMH, MPU STOM BBIOMpATH
ONTUMANBHBIA METOJ HM3MEPEHUs, OICHUBAaTh AaOCOJIOTHBIE W OTHOCUTEIbHBIE
MOTPELIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  ONBITHI 1[I0 MPOBEPKE NPEHJOKEHHOW TUIOTE3bl:  IUIAHUPOBATH
JKCIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHAJU3UPOBAThH
IIOJIy4YEHHBIE PE3YJIBTAThl U JENIaTh BBIBOJ O CTaTyCE MPEUIOKEHHON THIIOTE3BI;
coOmoaTh npaBuiia 0€30MacHOro TpyAa MpPU NMPOBEJEHHUU HCCIEIOBAaHUNA B PaMKax
y4eOHOTO SKCIEpPUMEHTa, MPAaKTUKyMa M Y4eOHO-MCCIIE0BATENLCKOM M MPOEKTHOM
JeATeNbHOCTH C HCHOJb30BAHWEM HU3MEPUTENIBHBIX YCTPOMCTB U J1a00paTOpHOTO
000pyI0BaHNUS;

pemaTh pacy€THble 33Ja4d C SBHO 3aJJaHHOM M HESBHO 3aJaHHON (usnueckon
MOJIeNbIO: HAa OCHOBAaHUM aHajM3a YCIOBUS OOOCHOBBIBATH BHIOOpP (PU3HUECKON
MOJIeNI, OTBEYalolie TpeOOBaHUSAM 3aqaud, MPUMEHSTh (QOPMYNBI, 3aKOHHI,
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11 kiaace

3aKOHOMEPHOCTH M  TOCTYJaThl (PU3MYECKUX TEOpUH TMpPHU  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJIOB pELIEHUs 3aJad, MPOBOJAUTH pPACUETBl HAa OCHOBAHUU
UMEIOLUXCA JaHHBIX, AHAIM3UPOBATh pE3yJAbTaThl U KOPPEKTUPOBATH METO[bI
peLIeHUs ¢ YYETOM IOJIy4YEHHBIX PE3yJIbTaTOB;

pemaTh Ka4eCTBEHHBIE 33aJauH, TpeOyrolre MPUMEHEHHUS 3HAaHUN U3 Pa3HbIX Pa3/ieioB
Kypca (H3UKH, a TaKKe MHTErpallid 3HAaHUH W3 APYruX NPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LHKJA: BBICTPAUMBATHh JIOTMYECKYIO IEMOYKY PACCYXJCHHI C ONOpod Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SBICHUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUSA /11 0OBSCHEHUS! OCHOBHBIX NPUHIUIIOB PA0OTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEro MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBaTh U  OLIEHUBATh MOCJIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (PU3MYECKMMM TMpolleccaMu, C TO3HIHN
9KOJIOTMYECKOM 0€301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIIOJIb30BAHNH, a4 TaKXKE€ Pa3yMHOM HCIOJBb30BAaHUU JOCTIKEHUN HAyKu U
TEXHOJIOT U JUTsl TalbHEeHIero pa3BUTHS YEJI0BEUECKOT0 00IIECTBa;

MIPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThl ¢ HHpOpMaIel PU3NIECKOTO COACPIKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TMpU  3TOM
HCIOJIb30BaTh  COBPEMEHHblE  HMH(OpPMAlIMOHHBIE  TEXHOJOTMH  JUISl  TIOMCKa,
nepepaboOTKM U MpeAbABIECHUs Y4eOHONW M HaydHO-TIOMYJISpHOW HHGOpMaIuy,
CTPYKTYPUPOBAHHUS W MHTEpIpeTalud HHPOpMalMM, TOJYyYEeHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIyd4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaK M Ha OCHOBE aHajIn3a
HMCTOYHMKA WH(pOpMAINK;

MPOSIBIIATh OpPraHU3AllMOHHBIE M  [O3HABATENIbHbIE YMEHHS CaMOCTOATEIbHOIO
MpUOOpETEHUsT HOBBIX 3HAHMM B MPOLECCE BBINOJHEHUS IMPOEKTHBIX U y4eOHO-
HCCIIe0BATEICKUX padoT;

paboTaTh B Ipylme C HCHOJHEHHUEM Pa3IMYHbIX COIMANBHBIX POJIEH, MJIaHUPOBATH
paboTy Tpymibl, palUOHAIBHO paCHpeleNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MPOSIBIIATh MOTHBALIMIO K Oyaymeid mnpoQeccHOHAIbHON  NIEATENbHOCTH IO
CHEIHABHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIs.

[OHMMAaTh pOJb (U3MKK B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, COLHMANbHON H
THYECKON cepax esTeIbHOCTH YeJIOBEKa, Pojb U MECTO (M3MKU B COBPEMEHHOM
Hay4yHOU KapTHHE MUpPa, POJIb ACTPOHOMMHU B IPAKTUYECKOU IEATEIBHOCTH YEI0BEKA U
JAIBHEHIIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAYEHHE  OIMCATEIIBHOM,
cUCTeMaTU3UPYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUU — OJJIEKTPOJAMHAMHUKH, CIECHUAIBHOW TEOPUH OTHOCUTEIIBHOCTH, KBAaHTOBOU
¢bu3uky, poab GU3NUECKON Teopuu B (GOPMHUPOBAHUM MPEJCTABICHUN O (hU3NUECKOM
KapTHHE MHpa, MECTO (HU3MUECKOW KapTUHBI MUpa B OOLIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEACTABICHUN O IIPUPOJE;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(sBIeHUI): OJHOPOJHOE JJNEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE IO,
rapMOHHUYECKHE KOJIEOAHUs, MaTeMaTHUECKUH MAasTHUK, HACAIbHBIH MPYKUHHBINA
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MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIN KOIeOaTeIbHBIN KOHTYpP, TOHKAs JINH3A,
MoJiesIel aToMa, aTOMHOTI'O /Ipa ¥ KBAHTOBOM MOJIEIN CBETA;

paznuyath ycioBHs (TpaHUIBI, 00JacTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (YyHIaMEHTAJIbHBIX 33aKOHOB W OTPaHUYCHHOCTH
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, HCHOJb3Ys
OCHOBHBIE TOJIOXKEHUSI M 3aKOHbl JJIEKTPOAMHAMUKM M CIELUAIbHON TEOpUU
OTHOCUTEJIbHOCTHU (3aKOH COXpPaHEHUs 3JIEKTPUYECKOro 3apsija, cuwia Amiepa, cuia
JlopeHiia, 3akOH SJEKTPOMArHUTHOW WHAYKIHMH, mpaBwio Jlenna, cBss3p JJC
CAaMOMHJIYKIIMM B 3JEMEHTE 3JEKTPUYECKOMN LIENU CO CKOPOCThIO HM3MEHEHHUS CHUJIbI
TOKA, MOCTYJIAThl CIELMAIBbHON TEOPUN OTHOCUTEILHOCTH DUHIITEHA);
aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHMS, UCIIOJIb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHEeHHE OHHIITEWHa A QoTtodddexra, MepBblii U BTOPO
nocrtynatel bopa, mpUHIMI COOTHOIIEHHS HeompeaenéHHocTel [ eisenOepra, 3aKOHbBI
COXPAaHEHHUS 3apsIOBOTO M MacCOBOTO YHCENl U SHEPTUU B SJIEPHBIX PEAKLHUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

OTIMCHIBATh (PU3UYECKUE TIPOLIECCHI U SIBJICHUS, UCTIOJB3Ys BEIMYUHBI: HAMPSXKEHHOCTH
AIIEKTPUYECKOTO  MOJIA, TMOTEHIHal  BJEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MMOTEHITNAJIOB, JJIEKTPOJABIKYINAS CHJIA, WHIYKIAS MAarHATHOTO TIOJISI, MarHUTHBIA
MOTOK, cuja Awmrmepa, WHAYKTUBHOCTb, JJIEKTPOABIKYILAS CHJIa CAMOWHIYKIIHH,
SHEPTHsl MarHUTHOTO TIOJISI TIPOBOJIHUKA C TOKOM, PEISITABUCTCKUI UMITYJIbC, TIOJTHAS
SHEprusi, SHEPrusi MOKOs CBOOOIHONM YAaCTHUILIbI, SHEPTHSI U UMITYJIbC (OTOHA, MACCOBOE
YHCIIO U 3aps]l SApa, SHEPTUs CBA3H sIpa;

OOBSCHATL OCOOECHHOCTH TIPOTCKaHUS (PU3WYECKUX SIBJICHHM: AJICKTPOMAarHUTHAs
WHIYKINS, CAMOMHIYKIIHS, pe30HaHC, HHTEp(EepeHIUs BOJIH, TUPaKIUs, TUCIEPCUs,
MOJIHOE BHYTpPEHHEE oTpakeHue, Goroanekrpuueckuii a3gdekt (pororddexr), anbda-
u Oera-pacmagbl  sSAep, raMMa-usiaydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OTIPEIeNIATh HANpaBJIeHUE MHIYKIIMH MAarHUTHOTO MOJIS MPOBOJAHHMKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua;

CTpOUTh M300pakeHHE, CO3/JaBaeMOe€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
paccuuTHIBaTh €r0 XapaKTePUCTUKHY;

MPUMEHSITh OCHOBOIIOJAraloLIe aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aKOHBI JJIs
aHaiiM3a U OOBACHEHUs (U3NYECKUX MPOIECCOB, MPOUCXOIANIMX B 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEXIaJaKTUYeCKOW Cpele; JBWKEHHS HEOECHBIX Tell,
JBOJIIOLIMH 3BE3 1 BeceneHHOM;

MIPOBOJUTH MCCIENOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIWYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYeHHON 3aBUCHUMOCTH (U3MYECKMX BEIMYUH B BHAE TpaduKoB C y4&TOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3yJabTaTaM
WCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEPEeHUS (U3NYECKUX BEIUYUH, TMPH HITOM BBIOMpATH
ONTUMANBHBIA METOJ H3MEPEeHUs, OICHUBAaTh AaOCONIOTHBIE W OTHOCUTEIbHBIE
MOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  ONBITHI 10 MPOBEPKE MPEAJIOKEHHOW THUMOTE3bl: IUIAHUPOBATh
OKCMEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIH3UPOBATh
MOJTy4EHHBIE pe3yIbTaThl U JI€JaTh BBIBOJ O CTaTyCe MPEAJIOAKEHHOM TUIIOTE3bI;
ONUCBIBATh METO/IbI MOJYYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHMI;
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cobOmronarh mpaBuia 0€30MacHOro TpyJda MpU MPOBEACHUU HCCICIOBAHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTA, MPAKTUKyMa W y4eOHO-HCCIECIOBATEIBCKONW U TPOEKTHOM
NESITEILHOCTH C WCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1AOOPATOPHOTO
000pyIOBaHNUS;

pemath pacu€THhIE 3aJaud C SBHO 3aJaHHONM M HESABHO 3aJIaHHON (PU3HUYECKOM
MOJICNIbIO: HAa OCHOBAaHWW aHalIW3a YCIOBHUS BBIOMpPATh (PHU3UYECKHE MOJICIH,
OTBEUAIONIUe TPEOOBAHUSIM 3a/1a4H, IPUMEHAITH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl  (PU3WYCCKUX TEOPUN TPH WCIOJIB30BAHMM MATEMAaTHYECKHX METOJIOB
pelieHus 3aaad, NPOBOJWTH pacuyéThl HAa OCHOBAaHWUM WMCIONIMXCS JIAHHBIX,
AQHAIM3MPOBATh PE3YJAbTaThl M KOPPEKTHPOBATH METOIBI pEHICHHs C Y4ETOM
MOJyYCHHBIX PE3YJbTATOB;

pemiaTh KaueCTBEHHBIC 3a/1auu, TPEOyIole MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3JIesioB
Kypca (u3uKM, a TakkKe WHTETpallil 3HAHWA W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO [HKJIA: BBICTPAaUBATh JIOTHUECKYIO WEMOYKY PACCYXJCHHI C ONMOpOM Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

HCII0JIb30BaTh TEOPETUUCCKUE 3HAHUS JIJIST OOBSICHEHUS OCHOBHBIX IMPUHITUTIOB PAOOTHI
W3MEPUTEBHBIX TPHOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX TPOIECCOB;
MIPUBOJIUTH TIPUMEPHI BKJIAJIa POCCHUCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHPA, B PaA3BUTHE TEXHUKU U
TEXHOJIOTHI;

aQHAJIM3UPOBATh W  OICHUBATh TIOCHEACTBUA OBITOBOM ¥  MPOW3BOJICTBEHHOMU
NESITETPHOCTH YEJIOBEeKa, CBA3aHHOM C (U3WUYECKUMHU TMPOIECCaMHu, C TO3UIIHH
9KOJIOTMYECKOMI 0€301MacHOCTH, MpeACTaBICHUI 0 parMoHATBPHOM
MIPUPOIOIONIE30BAHNH, 4 TaKXKE€ PAa3yMHOM HCIOJB30BAaHUU JOCTIKEHUN HAyKu U
TEXHOJIOTHH JUTsl albHEHIIero pa3BUTHS YEJI0BEUECKOTO O0IIECTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI PaboThl ¢ HHMOpPMaIel PU3NIECKOTO COACPIKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHUH, TMpU  3TOM
HCIOJIb30BaTh  COBPEMEHHblE  HMH(OpPMALIMOHHBIE  TEXHOJOTMH  JUIsl  TIOMCKa,
nepepaboTKH H TPEAbSBICHUS YYEOHOWM M HAay4dHO-TIONMYJIApHOW WHMOpMAIUH,
CTPYKTYPUPOBAHMSI W HMHTEpPHpeTalud HHPOpPMALMU, MOJYYCHHOH U3 PA3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(DOPMAILIUIO U OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaKk M Ha OCHOBE aHaIu3a
HCTOYHUKA HH(pOpMaLUY;

MPOSIBIIATh OpPraHU3AllMOHHBIE U [O3HABATEJbHBIE YMEHHSI CaMOCTOSTEIHHOIO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOCKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B IpyHIe C HCIOJHEHHUEM Pa3WYHbIX COIMANBHBIX pOJIeH, TIaHUPOBATH
paboTy TpyMNIbl, palUOHATIBHO pACHpenesTh NeSATeNbHOCTh B HECTaHIAAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLICHUBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIIbEI B PEIICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymieid mnpoQeccCHOHAIbHON  NEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPO(UIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kaace

HaumeHnoBaHnue
pa3nesoB U TeM
NMpPOrpaMmbl

KoaunyecTBO 4acoB

IIpakTnu
ecKHe
padorsl

Bcero | Kourpousn

padoTsl

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTejibHbIE

pecypchbl

IIpumeyanue

Pa3znen

1. HayuHblii MeTOJ MO3HAHUS PUPO/bI, 6 YacoB

11

Hayunsiit meroz
MO3HAHUS TPUPOABI

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

Paznen 2. Mexanunka, 35 yacoB

2.1

Kunemartuxka

10 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

2.2

Hunamuka

10

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

2.3

Cratuka TBEPIOTO TEIa

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

2.4

3aKOHBI COXpAaHCHUS B
MeXaHHKe

10 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

Paznea 3. MouiekyJsipHasi pu3uKa v TepMoauHaMHuKa, 49 yacos

3.1

OCHOBBI
MOJIEKYIIIPHOKHHETHIECK
ol Teopuu

15 1

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

3.2

Tepmoaunamuka.Tennos
bI€ MaIIHbI

20 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

3.3

AIpeFaTHBIe COCTOAHUA
BCHOICCTBA. ®da3oBbIe
epexoabl

14 1

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

O6opynoBanue
«Peneon»
Touxka Pocra

Pa3znen 4. DaekTpoaunamuka, 54 yaca

4.1

DIEKTPUUECKOE ToJIe

24 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

4.2

ITocTosnHbINH
ANEKTPUYECKUN TOK

24 1

http://fcior.edu.ru
http://experiment.edu.ru

O6opynoBanue
«Peneon»
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http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
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http://experiment.edu.ru/

http://school-
collection.edu.ru

https://resh.edu.ru/for-pupil

Touxka Pocrta

4.3

ToKHU B pasnu4HbIX
cpenax

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

O6opynoBaHue
«Peneon»
Touka Pocta

Pa3znen 5.

PDu3nyecKuil MPaKTUKYM, 16 yacos

5.1

Du3HUECKUl TPAKTUKYM

16

16

https://videouroki.net/

http://fcior.edu.ru
http://experiment.edu.ru

O6opynoBaHue
«Peneon»
Touka Pocta

Ob6o0matoriee MOBTOpeHUE

10

https://resh.edu.ru/for-pupil

https://lecta.ru/egepromo/
https://bvbinfo.ru/auth.

HToro

170

16

TEMATHUYECKOE IIVTIAHUPOBAHUE
11 kaace

HaumMmenoBaHue
pa3naesioB U TeM
NpPorpaMmmal

Kosn4yecTBO 4yacon

Bcero

Kontp
padoTsl

IpakTny
padoTsl

DJ1eKTPOHHbBIE
(undposrbie)
o0pa3oBaTejibHbIe

pecypchbl

IIpumeuanne

Pa3znen 1. DjekTpoamHaMuka, 27 4acoB

11

MaruuTHOe 1oI1e

14

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

1.2

DJneKTpoMarHuTHas
WHTYKITHST

13

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

O6opynoBaHue
«Peneon»
Touka Pocra

Paznen

2. Kosiebanus u BoJIHbI, 60 yacoB

2.1

MexaHuueckue
Koe0anus

10

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru

https://resh.edu.ru/for-
pupil

2.2

DNeKTpOMarHuTHbIC
Koebanus

15

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

ObopynoBanue
«Peneon»
Touka Pocra

2.3

MexaHuueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

10

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru

30



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
https://videouroki.net/
http://fcior.edu.ru/
http://experiment.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/egepromo/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/for-
pupil
https://bvbinfo.ru/auth.

2.4

Onruka

25

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

Pa3nen 3. OcHOBBI clENMATBLHON TEOPHH OTHOCHTEIBHOCTH, 5 4acoB

3.1

OcHoBrl CTO

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

Paznen

4. KBanToBas ¢pusuka, 25 yacon

4.1

Kopnyckynspao-
BOJIHOBOH Jyajli3m

15

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

4.2

dusuka atoma

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

4.3

®u3uKa aTOMHOIO sijipa
Y DJIEMEHTAPHBIX YaCTHIL

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

Paznea 5.

DJjieMeHThl ACTPOHOMHUU U aCTpPopu3uKH, 12 yacon

5.1

DNIeMEHTHI aCTPOHOMUH
1 acTpohU3uKH

12

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil
https://bvbinfo.ru/auth.

Pa3znen 6.

Du3nvecKuil NPaKTUKYM, 16 yacoB

6.1

OuU3NYECKUN MPAKTUKYM

16

16

https://videouroki.net/
http://experiment.edu.ru

http://school-
collection.edu.ru

O6opynoBaHue
«Peneon»
Touka Pocra

Pazngen 7. O6o0maoniee NnoBTO

eHue, 25 yacoB

7.1

Cucrematusanus v
000011IeHr e TTPEAMETHO-
IO COJICPIKAHMS U OTbITA
JeSITeIbHOCTH, TPHOO-
PETEHHOTO MPH U3yue-
Huu Kypca ¢usukua COO

25

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

HToro

170
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