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IHosicHuTEeNLHAA 3aNIUCKA

PabGouass mporpamma mo (¢u3MKEe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
(yrnmyOnéHHbBIN ypOBEHb U3yUEHUS IIPeIMETa) COCTaBlIeHa Ha OCHOBE TpeOOBaHUM K pe3ylibTaTaM
OCBOCHHMS OCHOBHOH 00pa30BaTeNbHOM NpPOTrpaMMBbl, TpeacTaBieHHbIM B DexepaibHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHaapTe cpeaHero oodmiero oopaszosanus (PI'OC COO),
B cooTBeTcTBUU ¢ DepepaibHOM 00pa30BaTeNbHON MPOrpaMMOii CpeTHET0 00IIEro 00pa30BaHU
(mpukaz MII P® or 18.05.2023 Ne 371 «O06 yrBepknenun (enepanbHO 00pa3oBaTEIbHOU
IporpaMMbl CpeqHero oOImero oOpazoBaHHs»), a Takke c¢ yuérom IIpumepHON mporpaMmbl
Bocniutanus U KoHnenuuu npenoaaBanusi yueOHoro npenMera «Pu3nka» B 00pa3oBaTEIbHBIX
opraam3anusax Poccuiickoit dDenepainuu, pearu3yONMX OCHOBHBIC 00IIe00pa3oBaTeIbHbIC
IPOrPaMMBI.

B mporpamme ompenensroTcs IiIaHHUpyeMble pe3yiabTaTbl OCBOCHHS Kypca (M3UKU Ha
YPOBHE CpEeIHEro oO0IIero oOpa30BaHUA: JTUYHOCTHBIC, METalpEeJMETHbIe, MpeAMETHbhIe (Ha
yriyos€HHOM ypoBHE). HaydHO-MEeTOM0I0rHYecKoi OCHOBOM i pa3paboTKu TpeOOoBaHUMU
K JUYHOCTHBIM, METANpeAMETHBIM U IMPEIMETHBIM pe3ylibTaTaM OOY4YaroIIUXCsl, OCBOUBIIMX
IporpaMMy cpefaHero oOuiero oOpa3oBaHMsI Ha YINIyOJEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-
JEeSITeIbHOCTHBIN MOIXO/.

[Iporpamma ompenenser o00s3aTeNbHOE IMPEIMETHOE COACP)KAHHWE, YCTaHABIUBAET
pacripesieieHue y4eOHBIX YacoB IO TEMAaTHYECKHM pasliellaM Kypca M IOCIeI0BATeIbHOCTD
U3y4YCHUS TEM M PA3JIENIOB YIEOHOTO IpeMeTa C yYETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3€H, JIOTUKK y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTeH obydatonuxcs. [IporpamMma gaér
NpE/ICTaBICHNE O IETsIX, COACP)KAHWHM, OOLIel cTpaTermd OOy4YeHWs, BOCHHTAHHS W Pa3BUTHA
o0yyaromumxcst cpeicTBaMu yueoHoro npeamera «dusnka» Ha yriryOJaEHHOM ypOBHE.

[Ipennaraemeiit B ®I'OC COO no ¢usuke nepeueHb 1a0OPATOPHBIX U MPAKTUYECKHX
paboT SABJISIETCS PEKOMEHJOBAHHBIM, YUUTEIb JIeJaeT BbIOOP MPOBEACHUS J1a0OPaTOPHBIX padoT
U ONBITOB € YYETOM HHAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUarOMIMXCsl.

1. O0mas xapakTepucTUKA y4e0HOro npeamera «Pu3znka»

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHaxX MPUPOJbI, BBICTyNHas B KadecTBE
yueOHOro TMpeaMeTa B IIKOJE, BHOCHUT CYIISCTBEHHBIH BKJIAQJ B CUCTEMY 3HaHHMHA 00
okpyxkartmem wmupe. lIkonpHBI Kypc (HU3MKH — CHUCTEMOOOpa3yIOIIMil sl €CTECTBEHHO-
Hay4YHbIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUEe 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB
U SIBICHUM, W3y4aeMbIX XHUMHEH, Ouonorued, Qusnueckoir reorpadueid M aCTPOHOMHEH.
Hcnonk30BaHre W aKTUBHOE MpUMEHEHUE (PU3NUeCKUX 3HAHUI OMpeNeNnsio Xapakrep u OypHoe
pa3BUTHE PAa3HOOOpA3HBIX TEXHOJIOTHH B cepe IHEpreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MAaTepHaJiOB C 3aJaHHBIMU CBOWCTBaAMHU U Ap. W3ydyeHue (pU3MKU BHOCHUT
OCHOBHOW BKJaJ B (GOPMHUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa Yy4alluxcs,
B (hOpMUpOBaHUE YMEHHUN TPUMEHSITh HAYYHBIA METOJ TO3HAHHWS MPHU BBIIOJTHEHUH YYeOHBIX
WCCIIEI0BAaHUN.

B ocHOBYy kypca (U3HKH CcpelHEH IIKOJBl TMOJOXKEH PsA HWACH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 IOCTPOEHHUS.

Hoena yenocmuocmu. B cOOTBETCTBUU € HEN KYpC SIBISIETCA JIOTUYECKU 3aBEPUIEHHBIM,
OH COJIEP’KUT MaTepuall U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUUYECKOH, TaK
U COBPEMEHHOHN (U3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (GU3UKH OObEeIUHEH
BOKPYT (u3nyeckux Teopuil. Bemymum B Kypce siBisercss (OpMHpPOBaHHME MPEICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U MOJIE.

Hoea  cymanumapuzayuu. EE€  peanusanus — NOpearonaracT  UCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHuana (U3MUYECKOW HAyKH, OCMBICICHHME CBSA3M Ppa3BUTHUS (PUUKU
C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHYECKUMU



npobiaemMamu.

Hoess npuxnaonou Hnanpaenennocmu. Kypc ¢usuku  yriayOnE€HHOTO — ypOBHS
MPEJIIOoJIaracT 3HAKOMCTBO C IMUPOKUM KPYrOM TEXHHUYECKHX U TEXHOJIOTUYCCKUX MPHIIOKCHUN
U3YYEHHBIX TEOPUH U 3aKOHOB. [IpH 3TOM paccMaTpUBAIOTCS HA YPOBHE OOIIUX MPEACTABICHUN
¥ COBpEMEHHBIC TEXHUYECKUE YCTPOHUCTBA M TEXHOJIOTHUHU.

Hoesn 3xkonozusayuu peanusyeTcs MOCPEICTBOM BBEICHUS AJIEMEHTOB COJEp>KaHUs,
MOCBSIIEHHBIX JKOJIOTHYECKUM IMPoOIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C Pa3BUTHEM
TEXHUKU W TEXHOJIOTHH, a TaKKe OOCYKICHHS MPOOJIEM PAalMOHATIBLHOTO MPHPOIOIIONB30BAHHMS
Y DKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHHME  coO/EpKaHHUS  MPOTPaMMbl  MOCTPOEHO HA  TPUHIMIIAX  CHCTEMHO-
JESTEIIbHOCTHOTO TMOAX0/1a, 0a3upyeTcss Ha MCIOJIb30BAHUU CAMOCTOSITEIIBHOTO YYEHHUYECKOTO
AKCIEPUMEHTA KaK MMOCTOSIHHO JIEHCTBYIOIIEro (hakTopa yueOHoro nporecca. s yrinyonéHHoro
YpOBHS — 3TO ()POHTAIbHBIE YYCHHUYECKHE OIBITHI TPU HM3YYEHUU HOBOTO MaTepHaa,
nabopaTopHble pabOTBl ¥ paboThl TpakTukyma. [log paboTramu NpakTUKyMa MOHUMAETCS
CaMOCTOSITCIILHOE ~ UCCIICJIOBAaHWE, KOTOPOE IMPOBOJUTCS IO PYKOBOACTBY CBEPHYTOTO,
00001EHHOTrO0 BH1a 6€3 MOIIaroBoi HHCTPYKLHUH.

Bonbiioe BHUMaHuE yACNSETCS PEHICHHIO PACUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu sTom
JUI pacu€THBIX 3aJa4 MPHOPHUTETOM SIBIISIOTCS 3a/la4d C SIBHO 3aJIaHHOW W HESIBHO 3aJJaHHOM
(U3HYECKON MOJIETBIO, MMO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pasjeiia Kypca, TaK U MHTETpUPYs NMPUMEHEHHE 3HAHWHA M3 pasHbIX pasznenon. s
KAUeCTBCHHBIX 3aJlad TPHOPUTETOM SIBISIOTCS 3aJaHusi Ha OOBSCHEHWE / TpeICKa3aHue
npoTeKaHus (PU3MYECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOUICH XH3HU, TPEOYIOIIHEe BHIOOPA
(GU3HYECKON MOICIH ISl CUTYAIlUH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

N3ydyenne kypca ¢Gu3uky yrryOJEHHOTO YPOBHSI TO3BOJISIET PEan30BaTh 3aadyd
npoeCCHOHATTLHON ~ OpUEHTAIMH, CO37aeT YCJIOBHS JUIA TPOSIBIICHUS HWHTEIUICKTYaJIbHBIX
Y TBOPUECKUX CIIOCOOHOCTEH KaKABIM YyYalllMCs, KOTOphle HEOOXOMUMBI Ui TMPOAOIDKEHUS
00pa30BaHUS B BBICIIMX  y4EOHBIX  3aBEACHUSAX 10  PA3IUYHBIM  (DU3UKO-TEXHHUYCCKUM
Y UH)KEHEPHBIM CIIEIIMATbHOCTSIM.

2. llean u3yveHus yde0Horo npeamera «Puzuka»

lenmn wm3ydyeHuss QU3MKH HAa YpPOBHE OCHOBHOTO OOLIET0 OOpa30BaHUS OIPENEICHBI B

Konuenmuu npenoaaBanus yueoHoro npeamera «Pu3ukay:

— (opMuUpOBaHHE HMHTEpECa W CTPEMIJICHUS OOYYAIOIIMXCsS K HAYYHOMY HM3YYECHHIO TPUPOIHI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE MpeCTaBICHUN 0 HAyYHOM METo/Ie TIO3HAHUS U GopMHpOBaHNE
UCCIIEIOBATEIILCKOTO OTHOMIEHHSI K OKPY)KAIOIIUM SIBIICHHSIM;

— (opMUpOBaHME HAYYHOT'O MHMPOBO33PEHHsSI KaK pe3ysbTaTa H3Y4YE€HHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

— (opMupoBaHHE€ YMEHUH OOBSCHATH SIBICHHS C UCIOJb30BaHUEM (DU3UYECKUX 3HAHHUM
U HayYHBIX JIOKa3aTeJIbCTB;

— (opMUpOBaHHE MPEICTABICHUH O PO (PU3HWKH JJIsl pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

— pa3BUTHE TMPEACTaBICHUM O BOBMOXHBIX  cdepax  Oyaymed  npodeccruoHanbHON
NeSITETbHOCTH, CBS3aHHBIX C (PU3WKOM, IMOATOTOBKA K AajibHEWIIeMy OOyYeHHIO B ITOM
HaTpaBIICHUU.

JlocTmkeHre ITHX IeJel B Ipollecce M3Y4YeHHs Kypca (DU3WKM Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIICIYIONINX 3ada4:

— TpuoOpeTeHrne CHUCTEMBbI 3HAaHUK 00 OoOmmMX (PHU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIOYAs MEXAaHUKY, MOJICKYJSIPHYIO (HU3UKY, SJIEKTPOAUHAMHKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

— (QopMupoBaHUE YMEHUI NMPUMEHATh TEOPETUUECKUE 3HAHUS Il OOBSCHEHUs (PU3MUECKUX



SABJIEHUW B IPUPOJIE U JUUISL IPUHATHUS MPAKTUYECKUX PELICHUH B MIOBCEAHEBHOW KHU3HU,
OCBOEHHUE CIOCOOOB pEIICHUs PA3IUYHBIX 3a/1ad C SBHO 33JaHHON (PU3NYECKON MOJEINbIo,
3ajad, MOApa3yMEBAIOUINX CAMOCTOSTEIbHOE CO3JaHue (U3NUYECKON MOJeNHu, aJeKBaTHON
YCIIOBHSIM 3aJ1a4H, B TOM YHMCJIE 33]]a4 UH)KEHEPHOT'O XapaKTepa;

MOHMMaHWe (PU3NYECKUX OCHOB U NMPHUHIUAIOB JEHCTBUS TEXHHUYECKUX YCTPOUCTB
Y TEXHOJOTMUYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPENY;

OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO IJIAHUPOBAHUS W MPOBEICHUS (PUINUECKUX
OKCIIEPUMEHTOB, aHAJIM3a W MHTEPIpPETAui WHQPOPMAIUH, OINPEACICHUs JOCTOBEPHOCTH
MOJIy4YEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl pPa3BUTHS YMEHUW MPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKOM
NesITeNIbHOCTH; pa3BUTHE UHTepeca K chepaM npodeccuoHANbHOMN 1eATeIbHOCTH, CBSI3aHHOM
¢ (PUBHKOM.

3. Mecro npeaMera B y4eOHOM ILIaHe

B nmpodunbHBIX Ki1accax TEXHOJIOTUYECKOTO ((PH3UKO-MATEMAaTUYECKOTO HAIpaBIICHHS)

Ha u3y4yeHue ydeOHoro mpeamera «®Dusuka» orBoautcss 408 yueOHBIX yacoB 3a JBa roja
oOyuenus: B 10 u 11 knaccax mo 6 yacoB B Hezento, 204 4acoB 3a roj.

4. Tlnmanupyemble  pe3yJbTAaThbl OCBOCHHUSI  Y4eOHOro mpeaMeTa
«Duzuka»
HAa YPOBHE cpeHero ooduero oopasoBanus (yriayO0JdeHHbI YPOBEHb).

OcBoenne ydeOHOro mpenMera «DPusznka» AOHKHO OOECNeYrMBaTh JIOCTHIKCHHUE

CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPEAMETHBIX U IIPCAMCETHBIX O6pa3OBaTeJ'ILHHX pPE3yJIbTATOB.

4.1 JIn4HOCTHBIE Pe3yJabTAThI

Fpa%aaHCKOQ eocnumaHue.

chopMHPOBAHHOCTh TPAXJAHCKOW MO3MIMU oOOyyaromierocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IEeCTBa;

NPUHATHE TPAJULUOHHBIX OOIIEYEIOBEUECKMX T'YMAaHUCTHUYECKHX U JEMOKpPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpEcax TIpa)JIaHCKOro OOIIecTBa,
Y4acTBOBAaTh B CAMOYIIPABIICHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLNAX;

YMEHUE B3aUMOJCHCTBOBAaTb C COLUUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU  C UX
(GYHKUIMSAME U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH.

Hampuomuqecme socnumanue.

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKOW UACHTUIHOCTH, TATPUOTHU3MA,;
[IEHHOCTHOE OTHOIIEHHE K TOCTIKeHUsIM Poccnu B GU3HKE U TEXHHKE.

ﬂyxoeﬁo-Hpaecmeeﬁﬁoe socnumarnue:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CHOCOOHOCTh OIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AE€ATEILHOCTH YUYEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJ1a B IOCTPOEHHE YCTONYMBOIO Oy IyIIIEro.

Ocememuueckoe socnumanue.

JCTETHYECKOE OTHOIICHHE K MUPY, BKIIOYasi 3CTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke.

Tpyoosoe 6ocnumanue:

UHTEpEC K Pa3IM4YHBIM cpepaM NpoPecCHOHANbHON JeSTeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOI;



— YMEHHE COBepUIaTh OCO3HAHHBIM BHIOOp Oyaymell mnpodeccuu U pearTu30BHIBATH
COOCTBEHHBIC )KH3HCHHBIC TUIAHBL;
— TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO M caMOOOpPa30BaHHUIO B 00JACTH (DM3WKU Ha
NPOTSDKEHUH BCEH JKU3HHU.
DKonozuyeckoe 6ocnumaHue:
— c(hOPMHUPOBAHHOCTD JKOJIOTUYECKOH KYyJIbTYPhI, OCO3HAHHE TJOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;
— IUIAHUPOBAHME U OCYLIECTBIEHUE NEHUCTBUN B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHUSA LIEJIEH
YCTOWYHMBOTO PAa3BUTHSI YETIOBEYCCTBA;
— pacuIMpeHHe OmbiTa JAEATENIbHOCTH OSKOJIOTUYECKOH HAampaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (PU3HKE,
Llennocmu nayuHo2o NOZHAHUSL:
— c(hOpMHPOBAHHOCTb  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS PU3HYECCKOI HAYKH;
— OCO3HAHHE LIEHHOCTH Hay4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpoIiecce M3ydeHHs (DU3HKH
OCYLICCTBIISAT  NMPOCKTHYIO M UCCIICIOBATEIbCKYIO  JICATCIBHOCTh  WHIUBHIYAIbHO
U B IpYyIIIE.

B mporecce mOCTHXKEHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMBI CPEIHETO
obmiero oOpazoBanusi 1O (U3UKE Yy OOYJAIOMIMXCS COBEPUICHCTBYETCS OMOYUOHATLHBLI
unmesLiekm, MPenoaralonmii ChOPMHUPOBAHHOCTS:

CAMOCO3HAaHUs, BKIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ceOc;

camope2yiuposansl, BKITIOYAOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 33 CBOE IIOBEJCHHE, CIIOCOOHOCTH aJalTHPOBATHCS K IMOIMOHATHHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYymMpeHHel Momuéayuy, BKIIOYAIOMIEH CTpEMIIEHHE K JOCTIKCHHIO IEIH H YCIIeXY,
ONTUMM3M, UHUITMATUBHOCTh, YMEHHUE IEWCTBOBATH, HCXO/IS U3 CBOMX BO3MOKHOCTEH;

omMnamuy, BKITIOYAIOMIEH CIMOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE COCTOSHHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COYUATILHBIX HABLIKOG, BKITIOYAIOIINX CIOCOOHOCTH BHICTPAUBATh OTHOIIEHHS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

4.2 MertanpeaMeTrHbie pe3yJbTaThI

MeTtanpeaMeTHbIe pe3yIbTaThl MPEJCTABICHBl TPEeMsI TPYIIIaMi YHUBEPCATbHBIX
yueOHbIx aevictBuit (YY]I).

4.2.1. Ilo3HaBaTeJIbHbIC YHHBEPCAJbHbIC YUeOHbIe AeiiCTBUS
ba3zosvie nocuueckue oeticmeusi:
— CaMOCTOSITENbHO (OPMYITUPOBATh U aKTyaJIM3UPOBaTh MpoOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;
— OIpEAeNsTh LeJN JeATeIbHOCTH, 33/1aBaTh IapaMeTPhbl U KPUTEPUHU UX JOCTHKECHHUS;
— BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJIICHUSIX;
— pa3pabatbIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOIINUXCSl MaTepHabHBIX
Y HEMaTepHaIbHBIX PECYPCOB;
— BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh, OIICHMBATH COOTBETCTBUE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKH MOCIIEICTBHUI IS TEIBHOCTH;
— KOOPIMHUPOBATh W BBIOJNHATH pabOTy B YCIOBUSX  PEATbHOTO, BUPTYAIBHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
— pa3BUBAaTh KPEATHMBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoewie uccnedosamenvckue oeiicmeus:
—  BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, MOHATUSIMH H METOJIaMU (DU3NUECKON HAYKH;



BJIQJICTh HABBIKAMH Y4eOHO-HCCIIEOBATENLCKON U MPOCKTHON NEATEIHHOCTH B 00JIACTH
(GU3UKH; CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TIOMCKY METOJIOB PELICHUS
3a/1a4 PU3NIECKOTO COCPIKAHUS, TPUMEHECHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUJAMHU JIEATCIHLHOCTH MO TOJYYECHHIO HOBOTO 3HAHWS, €r0 HMHTEPIpPETAIlHH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUSAX, B TOM YHCIE MPHU
CO3JIaHUHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTYalM3UPOBaTh 3aJlady, BBIIBUTATH
TUTOTE3Y €€ pelleHus, HaXOAUTh apTyMEHTHI JIJISl JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TOJIYYEHHBIC B XOJA€ pEIICHHUS 3a7add Pe3yJbTaThl, KPUTUYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTENbHOUN NEATEIHHOCTH, B
TOM YHUCJIC TIPU U3yYCHHUH (DU3UKY;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLICHHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEACATCILHOCTH;
yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, Ipe/UlaraTb OPUTHHAIBHBIC IOAXOJbI M PEIICHUS; CTABUThH
POOJIEMBI U 33J1a4H, JOITYCKAIOIIUE AlIbTEPHATUBHBIC PEIICHHUS.

Paboma c ungpopmayuei:

BJIAJICTh HaBBIKAMH IOJydeHHs] WHPOpMAIUU (U3UUECKOTO COJCPKAHUS M3 MCTOYHHKOB
pPa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYLIECTBJIATH IIOMCK, aHAJIMU3, CHUCTEMATH3aLUIO
U MHTEpIIpEeTalU0 HH)OpMAIMK pa3InYHbIX BUAOB U (POPM IIPEICTABICHMUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCMOJIb30BaTh  CpPEeACTBA  MH(OPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX  TEXHOJOTHM
B PEUICHUN KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX Y OpraHU3alMOHHBIX 3aja4
c cobmofieHneM  TpeOOBaHUM  SPrOHOMHMKHM, TEXHHKH  OE€30MacHOCTH, TUTHMEHBI,
pecypcocOepexeHusi, NPaBOBbIX M 3TUYECKMX HOPM, HOPM  HH(OPMalUOHHON
0e30IMacHOCTH;

co3laBaTh TEKCTbl (DU3MYECKOrO COAEpPKAHMS B Pa3IMYHBIX (opMatax € ydéTom
Ha3HayeHus: MH(OpMalMM U IEJIEBOM ayAUTOPHM, BbIOMpas ONTUMAIbHYIO (GopMy
IpEeJCTaBICHUS U BU3yaIH3alHH.

4.2.2. YHuBepcaJibHble KOMMYHHKATHBHbBIE 1elicTBUS
Obwenue:.

OCYIIECTBIISAITh OOIIEHNE HAa YpOKaxX (DU3UKH U BO BHEYPOUHOH JCATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKYA KOH(MIUKTHBIX CUTYAIlMi U CMATYAaTh KOH(MIUKTHI,
pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIIOJIb30BAHMEM SI3BIKOBBIX
CPEJICTB.

Coemecmnasn oeameibHOCHb:

MOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIWBHIYIbHOU PaOOTHI;
BBIOMPATh TEMATHKy | METOJbl COBMECTHBIX JCHCTBUI C y4d€ToM OOIIUMX WHTEPECOB
1 BO3MOXKHOCTEH KaXKJI0Ir0 4JIeHA KOJJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM NI€SITEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHHIO: COCTABJIATH IUIAH JECUCTBUM, PACIPEAEIATh POIU C YUETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHON padOThI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa M KXIOTO yYaCTHHKA KOMaHbI B OOIIMI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLEHWBATh WIEW C MO3UIMH HOBH3HBI, OPUTHHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B PA3JIUYHBIX CUTYalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHHUE, OBITh MHUIIUATUBHBIM.

4.2.3.YHuBepcaJjbHble peryisTHBHbIE el CTBUA
Camoopzanusayusa:



— CaMOCTOSITENIbHO OCYLIECTBIATh IIO3HABATENBHYIO JIEATENILHOCT B 00JacTH  (PU3MKH
U ACTPOHOMUMU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITENIbHO COCTaBJATh IUIAH PEIICHUS PAacCYETHBIX M KAUECTBEHHBIX 3a1ady, ILJIaH
BBINOJIHEHHUS] IPAKTUYECKOH paboOThl C y4ETOM HMMEIOIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

— J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

— pacuMpATh paMKH Y4€OHOIO IpeAMEeTa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

— JenaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelIeHue;

— OILIEHUBATh IPHUOOPETEHHBIN OIBIT;

— ¢cnocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW IPYIUIIMH B 007acTH (PU3UKH,
IIOCTOSIHHO ITOBBIIIATE CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.

Camokonmpony:.
— J1aBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCUTH KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
— BIIAJCTh HAaBBIKAMU MO3HABATENbHOUN pe(IeKCUU KaK OCO3HAHHUS COBEpIIAEMbIX JIEHCTBUI
Y MBICJIUTENIBHBIX TPOIECCOB, MX pE3YyJIbTAaTOB M OCHOBAHHWH; HCIIOJIB30BATh MPUEMBI
peduiekcuu sl OLEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHHUS;
— YMETb OIIEHHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS TT0 UX CHUKEHUIO;
Ilpunamue ceéa u opyzux:
— MPUHUMATH ce0sl, MIOHUMAsi CBOU HEJAOCTATKU U JOCTOUHCTBA;
— NPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX MIPU aHAJIU3E PE3yJIbTaTOB JAEATEIbHOCTH;
— TMpU3HABaTh CBOE MPaBO U MPaBO IPYIHX HA OLUIMOKH.

4.3. IlpeameTHbIe Pe3yabTAThI

10 kaace

B mnpouecce usyuenus kypca ¢usuku yriyonéHHoro yposHs B 10 kiacce ydeHHMK
HAYYHTCH:

1) nowmumams ponv @usuku B IKOHOMUYECKOH, TEXHOIOIMYECKOM, HSKOJOTHUECKOH,
COLIMAJIBHOM Y ATHMYECKON cdepax AedaTeIbHOCTH YEeJOBEKa; poiib U MecTo (pU3MKHU
B COBPEMEHHOW Hay4yHOM KapTUHE MHpa; 3HAYeHHUE OIUCATEIbHOM, CHUCTEeMaTHU3UPYIOIIEH,
OOBSCHUTENIIBHON UM MPOTHOCTUYECKOW  (PyHKUMHA  (Qu3HUECKO  TEOpUH —  MEXAHUKH,

MOJICKYJISIPHOW (U3UKH U TEPMOJUHAMHUKH;,  poib (pusndeckoil Teopuu B (GOPMHUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA;

2) pasmuwams  YCiosus npumeHumocmu  mooeietl (HU3NYECKHX Tl | MPOIECCOB
(siByIeHUI): MHEpIMAalIbHAs CHCTeMa OTCYETa, abCONIOTHO TBEPJIOE TENO, MaTepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO yrpyras Jedopmarus,
a0COIIIOTHO YNPYroe u a0CONIOTHO HEYNPYroe CTOJKHOBEHHsS, MOJEIH Ta3a, >KUIKOCTH
U TBEPAOTO (KPUCTAIMYECKOr0) Teja, HACANbHBIM Tra3, TOYEUHBIH 3apsal, OJHOPOJHOE
AIIEKTPHUYECKOE TI0JIE;

3) pazmuuams  ycnogus (TpaHUIBL, O00JACTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIINA XapakTep (DyHIaMEHTABHBIX 3aKOHOB W OIPAaHMUYEHHOCTH HCIIOIBb30BAHUS
YACTHBIX 3aKOHOB;

4) ananuzuposams u 06bACHAMD

— MEXaHWYEeCKHe MPOIeCChl U SBJCHHUS, HCIOJIb3Ys OCHOBHBIE MOJOXKEHHUS M 3aKOHBI
MEXaHUKA  (OTHOCHTEIFHOCTh  MEXAaHWUYECKOTO  JBIDKCHHUS,  (OPMYJbl  KHHEMAaTHKH
PaBHOYCKOPEHHOTO JIBM)KCHUS, TpeoOpa3oBaHusl [ammies IUisi CKOPOCTH W IEpPEeMEIICHUs,
3akoHbI HbIOTOHA, IPUHIIUTI OTHOCHTEILHOCTH [ amuiiest, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOHBI
COXpaHEHHsI HMITYJbCa W MEXaHHUYECKOW OSHEPrHH, CBSI3b pPabOTHIl CHIIBI C M3MECHEHHEM
MEXaHUYECKOM SHEepruM, YCIOBHS paBHOBECHS TBEPAOTO Tejia); MPHU ATOM HCIIOJIB30BaTh



MaTEeMATHYECKOE BBIPAKCHHE 3aKOHOB, YyKa3bIBaTh YCIOBHUS TMPUMEHHUMOCTH (DH3UUIECKHX
3aKOHOB: TMpeoOpa3oBanuii [amunes, BTOpOro M TpeThero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHHUS UMITYJIbCa U MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

— TEIUIOBBIE IIpollecChl W sABJIEHMsS, Ha ocHoBe mnosoxeHud MKT wu 3akoHOB
TEPMOJMHAMUKU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CpEeJAHEN KHUHETHYECKOW »Hepruei
TEIJIOBOTO JIBM)KEHUS M KOHLUEHTPALMEN €ro MOJIEKYJ, CBsI3b TEMIIEPATyphl BELLIECTBA CO CPEAHEN
KUHETUYECKOM HHEprued TEIUIOBOro JBMIKEHUSI €r0 YacTWIl, CBS3b JaBJICHUS HICAIBHOTO Trasa
C KOHIIEHTpaIlMe MOJIEKYJI M €ro TeMIepaTypoi, ypaBHeHue MeneneeBa-KnamneipoHa, nepBoiit
3aKOH TEPMOJMHAMHMKHU, 3aKOH COXPAHEHHUS DHEPrUu B TEIUIOBBIX IIpOlleccax); IMPU STOM
UCIIOJI30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS IMPUMEHHUMOCTHU
ypaBHeHus1 MeHeneeBa-Kianelpona;

— DJIGKTPUYECKUE  SIBJICHUSA,  HWCIOJb3YyS  OCHOBHBIE  IOJOKEHHUS W 3aKOHBI
AJNIEKTPOJIMHAMUKN  (3aKOH  COXpaHEHWs  AJIGKTpUYECKoro  3apsjga, 3akoH  Kyiona,
MOTEHIUAIBHOCTD 3JEKTPOCTATUYECKOIO MOJISL, IPUHIUI CYNEPIO3ULIUN IEKTPUUECKUX TOJIEH,
MIpU 3TOM yKa3bIBas YCJIOBUS MPUMEHUMOCTH 3akoHa Kynona; 3akonbl OMa Juisi ydacTka Ienu
U I 3aMKHYTOHM 3JIeKTpuuecKoil uemnu, 3akoH Jxoyns-Jlenna, mpasuia Kupxroda, 3akoHbI
®dapanes IS JIEKTPOIN3a);

5) onucvieamv pusuueckue npoyeccol U s161eHUsL, UCTIONb3Ys BETUUUHBL:

— MepPEeMEIICHUE, CKOPOCTh, YCKOPEHHE, UMIYJIbC Tela M CUCTEMbI TEJ, CHJIa, MOMEHT
CHJIBI, JaBJICHHE, MOTCHIIMAJIbHAS SHEPIrHs, KWHETHUYCCKAs SHEPrHs, MEXaHWYEeCKas JHEPrHs,
paboTa cuiIbl; HEHTPOCTPEMHUTENHFHOE YCKOPEHUE, CHJIa TSDKECTH, CHIa YIIPYTOCTH, CHJIa TPEHHUS,
MOIITHOCTb, SHEPTHsI B3aUMOACUCTBUS Tea ¢ 3eMi€il BOIM3U €€ MOBEPXHOCTH, SHEPT U YIIPYTon
neGopManuu MpyKUHB;

— KOJIMYECTBO TEIUIOTHI, abCONIOTHAsl TeMIileparypa Tena, paboTa B TEPMOIMHAMUKE,
BHYTPEHHSISI SHEPTHA UICaTHHOTO OJJHOATOMHOTO Ta3a, paboTa uaeanbHOTO ra3a, OTHOCUTENIbHAS
BIQXXHOCTH Bo3ayxa, KI1/] naeansHOro TEMIOBOTO ABUTATENS,

— DJIEKTPUYECKOE TI0JI€, HANPSKEHHOCTH JJIEKTPUYECKOTO MOJIS, HAMPSIKEHHOCTD ITOJIS
TOYEYHOTO 3apsifa WIM 3apsHKCHHOTO Iapa B BaKyyMe€ | B JUDJICKTPUKE, TOTEHIIHAA
AJIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh MMOTEHIMAJIOB, 3JEKTPOJBIDKYILAS CHJIA, CHJIA TOKa,
HaNpsODKEHWE, MOIIHOCTh  TOKa, DJJIEKTpUYeckas EMKOCTh  IUIOCKOTO  KOHAEHCAaTopa,
CONPOTHBIIEHUE y4YacTKa LEMU C MOCJIEJOBATENbHBIM M MapauIeIbHBIM  COEIMHEHHEM
PE3UCTOPOB, SHEPTHS FITEKTPHUIECKOTO TOJISI KOHJIEHCATOPA,

6) o6wsicHameb ocobennocmu npomexanus GU3NUECKHUX SBICHHUI: MEXaHUUECKOE JIBUXKCHHE,
TETIOBOE JIBIKEHUE YaCTHI] BEIIECTBA, TEIIOBOE PABHOBECHE, OPOYHOBCKOE JABWKEHHE, D dy3us,
UCTIapeHue, KHUIIEHHE W KOHJEHCAIWsl, IUIaBJICHWE U KPUCTAJUIM3allMs, HaMpaBIEHHOCTb
TEIUIONEpeIaur, DJEKTPHU3alMs TN, OKBUIIOTCHIMAJIBHOCTh  TOBEPXHOCTH  3apsDKEHHOTO
MIPOBOIHUKA,;

7) nposodums ucciredosanue 3a6UCUMOCmU OTHOW (PU3HUUECKOW BETHYHUHBI OT JPYroi
C UCTOJIB30BAaHUEM MPSIMBIX M3MEPEHUHN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3ybTaThl TIOJTYYCHHOW 3aBUCHUMOCTH (U3UYECKHX BEIMYMH B BUAEC TPAPHUKOB C YIETOM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHUH, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

8) nposooums koceennvie uzmepenuss (HUNYISCKUX BEIUYUH, IMPU ITOM BBHIOMPATH
ONTUMAJIHBIA METOJI M3MEPEHHUs, OIICHWBAaTh a0COJIIOTHBIE M OTHOCHTEIbHBIE MOTPEHIHOCTU
MPSIMBIX  KOCBEHHBIX U3MEPCHHIA;

9) npogooumsv  onvimul TO TPOBEPKE TPEIUIOKEHHON THIOTE3bl: IIAHUPOBATH
OKCTIEPUMEHT, COOHMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3WPOBATh IIOJyUYCHHBIE
pe3yJbTaThI U IENaTh BBIBOJ O CTATYCE MPEI0KEHHON TMIIOTE3bI;

10) cobrooams npasuna 6esonacno2o mpyoa TPy MPOBEACHUN MCCIIEIOBAHUN B paMKax
y4eOHOTO  OJKCIIEPUMEHTa,  NPaKTUKyMa U y4yeOHO-MCCIEIOBATEIbCKOM U MPOEKTHOM
NeSITEIIbHOCTH C MCIIOJIb30BAaHHEM U3MEPUTENILHBIX YCTPOUCTB B T1a00paTOPHOTO 000PYIOBAHHS,

11) pewams pacuémmuvie 3a0auu C SIBHO 3aJaHHOW M HESBHO 3aJaHHOW (HU3UUECKOI



MOJIENIbIO: HAa OCHOBAaHMHM aHalIM3a YCIOBHA OOOCHOBBIBATH BBIOOP (PHU3MUECKOW MOJIENH,
oTBevarolleil TpeOoBaHUSAM 3a7aud, MNPUMEHATH (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTHU
Y TIOCTYNAaThl (DU3MYECKUX TEOPUH MPU HMCIOIH30BAHUM MATEMaTHYECKHUX METOJOB PEIICHUS
3aja4, MPOBOJUTH Pacuy€Thl HA OCHOBAHMM HMMEIOIIMXCS JAHHBIX, aHAIU3UPOBATH PE3YJIbTAThI
¥ KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM MOTyUYEHHBIX PE3yIbTATOB;

12) pewams rauecmeennvie 3adauu, TPeOYyOIIME MPUMCHEHHS 3HAHUN M3 pPa3HBIX
pa3esioB IIKOJIBHOTO Kypca (M3HWKH, a TaK)KE HMHTErpaluu 3HAHUM W3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY PACCYKICHUN C OMOpPON Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

13) ucnonvzoeame meopemuueckue 3nanusi Ui OOBACHEHUS OCHOBHBIX IPHHIIMIIOB
paboThI U3MEPUTENBHBIX TPHOOPOB, TEXHUIECKUX YCTPONUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

14) npuseooumv npumepst BKJIaga POCCHHUCKUX U 3apYOEKHBIX  YUEHBIX-(PHU3UKOB
B Pa3BUTHE HAyKH, B OOBSCHEHHE TIPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHUH;

15) ananusuposamv u oyenuéamev TOCICACTBUS OBITOBOW W MPOU3BOJICTBEHHOMN
NESTEIbHOCTH 4YeJIOBEeKa, CBS3aHHOM C (PU3MYECKUMH MPOIECCAMU, C MO3UIUI IKOIOTUYECKOM
0€301aCHOCTH, TPEACTABICHUN O PAllMOHAILHOM IPHPOJIONOIB30BAaHIN, A TAKKE PasyMHOM
MCIIOJIb30BAHUU JIOCTHKEHUN HAYKU M TEXHOJIOTUN JJi AalIbHEHIIET0 Pa3BUTHUS YEJIOBEUECKOTO
00I11eCTBA;

16) npumensmo pasIMyHbIe  CMOCOOBI  paboThl ¢ MHpoOpManuen (GU3NIECKOTro
COJICpP)KaHUsI C UCIOJIh30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHHA: IPH 3TOM
UCIIONIb30BAaTh COBpPEMEHHbIe HWH(GOPMAIMOHHBIE TEXHOJOTUM [UIsl TOMCKa, IepepadoTKu
U IPCIbSIBICHUS ~ Y4eOHOW WM HAyYHO-TIONMYJSPHOW  WHQPOpMAIMH,  CTPYKTYPHUPOBAHUS
U MHTEpIpeTauud WHGOpMaluU, TOMYyYEeHHOW W3 PA3JIMYHBIX HCTOYHHUKOB; KPUTHYECKU
AQHAJTM3UPOBATh TOy4aeMyl0 WH(GOpPMAIMIO W OIICHWBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUN, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA UH(OpMAIINK;

17) nposieisimv  opeanuszayuoHHvie U NOZHABAMENbHLIE YMEHUsT CaMOCTOSATEIHLHOTO
NpUOOpEeTEeHUsT  HOBBIX  3HAHUN B Ipollecce  BBIMOJMHEHHUS  MPOEKTHBIX W y4eOHO-
UCCIIEIOBATEIBCKUX paboT; paboTaTh B TPYIIE C UCIIOJHEHUEM PA3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBATh PAa0OTy TPYMIbBI, PAIOHATBHO paCHpeleNiaTh AeATeIbHOCTh B HECTaHIAPTHBIX
CUTyaIlUsX, aJIeKBaTHO OIIGHWBAaTh BKJIAJ KaXJOrO0 U3 YYACTHUKOB TPYIIBI B PEIICHUC
paccMaTpuBaeMoii MPOOIEMBI;

18) mposisiame  momuseayuro K Oyayiiel  MPOGECCHOHAIBHON — JICSITEBHOCTH 110
CHEUUATBHOCTAM (PH3UKO-TEXHUYECKOTO MPO(HUIIAL.

11 knace

B mpouecce usyueHus kypca ¢usuku yriayO6n€HHoro ypoBHs B 11 kiacce yueHUK
HAY4YHUTCS:

1) nonumame
— ponb (U3MKKM B SKOHOMHUYECKOM, TEXHOJIOIMYECKOH, COLMAIbHOW | 3THYECKOH cdepax
NeSITeTTHHOCTH YeIIOBEKa,
— pOJb U MecTO (PU3UKH B COBPEMEHHOM HAyYHOI KapTHHE MUDA;
— pOJNb ACTPOHOMHMM B INPAKTUYECKOH JEATETBbHOCTH 4YeNOBEeKa U JajbHEUIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH;
— 3Ha4YeHHE ONMCATENIbHOW, CUCTEeMAaTH3UPYIOIIeH, OOBSICHUTENBHOM | MPOTHOCTHYECKOM
byHKIMH (HU3AIECKON TEOpPHH — DIEKTPOJAWHAMHKH, CIIEIHATLHON TEOPHH OTHOCHTEIHHOCTH,
KBaHTOBOU (pU3UKH;
— ponb (u3NYecKoi TeopuH B (GOpPMUPOBAHMM NPEACTABICHUN O GU3NYECKON KapTHHE MHpa,
MecTO (U3NYECKON KapTUHBI MHUpAa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEJCTaBICHUN O IPUPO/JIE;

2) pasznuuame yClo8usk NPUMEHUMOCmU MOJICICH (GU3HMYECKUX TNl M IPOIECCOB (SBICHHMI):
OJTHOPOZIHOE DJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TII0Jis, TapMOHHYECKHe KoJjieOaHus,



MaTeMaTU4YECKUN MAATHUK, UCATIbHBIN IIPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, HCAIbHBIN
KOJIeOaTeNbHBI KOHTYp, TOHKAas JIMH3a; MOJIEJIed aTtoMa, aTOMHOTO s/ipa WM KBAHTOBOW MOJICIIH
CBETa;

3) paznuuams  ycrosuss (TpaHUIBl, O00JACTH) HPUMEHHMOCTH (U3UYECKHX 3aKOHOB,
NOHMMATh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIOIb30BaHUS
YaCTHBIX 3aKOHOB;

4) ananusuposams u 00ACHAMb

— DJIGKTPOMArHUTHBIC TIPOILIECCHl U SIBJICHUS, HCIIONB3Ysl OCHOBHBIC ITOJIOKEHHSI M 3aKOHBI
AIIEKTPOAMHAMHUKY U CICLUAIBHOM  TEOPUHM  OTHOCHUTENBHOCTH  (3aKOH  COXpaHEHHUs
AJNIEKTPUUECKOTO 3apsiia, cuia Awmmepa, cuia JlopeHna, 3aKOH 3JCKTPOMarHUTHOW WHJTYKIIHH,
npaBuio Jlenna, cBa3p J]C caMOMHIYKIIMU B 3JIEMEHTE 3JEKTPUUYECKOM IIEMU CO CKOPOCTHIO
WU3MEHEHHS CUJIBI TOKA; MMOCTYJIAThI CIIEUAIIBHOM TEOPHH OTHOCUTEIIEHOCTH DHHINTEHHA);
— KBAHTOBBIC MPOIECCHl U SBJICHUS, WCHOJIb3Yys TOJO0KEHUS KBAHTOBOW (M3WKK (ypaBHEHHE
Oiinmreitna nns Gotosddexra, mepBbiii U BTOpoil mocTynatsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpeaenénHocrel ['eif3enOepra, 3akoHbl COXpaHEHUS 3apsJ0BOrO U MAacCOBOTO YHCEN
Y SHEPTHUH B SJICPHBIX PEAKIIMSIX, 3aKOH PaJHOaKTHBHOTO paciaa);

5) onucvieams guzuueckue npoyeccol u s181eHUsl, NCTIONb3Ys BEINYUHBL: HANPSHKEHHOCTD
AJNIEKTPUYUECKOTO TIOJSI, TOTCHIMAT 3JCKTPOCTATHYECKOro TIOJs, Pa3HOCTh IOTCHIUAJIOB,
AIIEKTPOABIDKYIIAS CHJIA, WHAYKIHMS MarHUTHOTO TOJS, MarHWTHBIA TOTOK, cuia Awmrepa,
UHIYKTUBHOCTD, JJICKTPOJBIIKYILAS CHJIA CAMOWHAYKIMHM, OJHEPrus MAarHUTHOTO IOJIS
IPOBOJHHUKA C TOKOM, PEISTHBUCTCKUN UMITYIIBC, TIOJHASL SHEPTHUs, SJHEPTUsl MOKOsI CBOOOIHON
YaCTHIIbI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsil pa, SHEPTHS CBSI3H SIpa;

6) obvsacusams ocobennocmu TPOTEKaHUS (DU3MUYCCKUX SIBICHHMA: 3JCKTPOMArHUTHAS
WHIYKIHS, CAMOMHIYKIIHS, PEe30HAHC, HHTePPEPEHINS BOJH, OU(PPAKIUs, AUCIEPCHS, TTOITHOE
BHYTpEHHEE OTpakeHue, porodnexTpudeckuil apdexr (potorddexr), anppa- u 6era-pacnaasl
snaep, raMMa-m3llydeHue sjep; (U3NYecKue IMPHHIUIBI CHEKTPAIbHOTO aHalu3a W paboTHI
nasepa;

7) onpedensme HanpaBIeHHE WHIYKIUH MAarHUTHOTO TIOJISI TIPO-BOJJHUKA C TOKOM, CHIIBI
Awmmnepa u cunbl JIopeHa; CTpoUTh HM300pakeHHe, CO3AaBaEMOE IJIOCKUM 3€pKaloM, TOHKOW
JIMH30H, U PACCUUTHIBATH €TO XapaKTEPUCTHKH;

8) npumensimo OCHOBONONATAIOIINE ACTPOHOMHUUECKUE MOHSITHUS, TCOPUH U 3aKOHBI JUIS
aHaM3a © OOBSCHEHUs (HU3MYECKUX MPOIECCOB, NPOMCXOIIIMIAX B 3BE3/IaX, B 3BE3THBIX
cUcTeMaX, B MEXTaJaKTUYeCKON cpede; JBHXKEHHS HEOECHBIX Tel, JBOJIOLUUHM 3BE3]
1 BceneHHoil; omuchIBaTh METOIBI TIOTYYECHHUSI HAYIHBIX aCTPOHOMUYECKUX 3HAHUM;

9) nposodums uccredosanue 3asucumocmeti HU3MIECKUX BEIHYHH C UCTIOIb30BAHUEM
OpSMBIX W3MEPEHHWI: TPH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DHKCHPOBATh pE3YNIbTaThI
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUZIE TpadUKOB € y4ETOM aOCOIIOTHBIX
MOTPEITHOCTEH M3MEPEHH, AeTaTh BEIBOJBI TI0 PE3yJIbTaTaM UCCIIETOBAHHS,

10) nposooumsv koceennvie uzmeperusi (PU3MYECKUX BEIWYHMH; TP ITOM BBIOMpATH
ONTUMAITLHBIA METOJl M3MEPEHHs, OIICHWBAaTh a0COJIOTHBIE W OTHOCHTEIBHBIC MOTPEHIHOCTH
IPSAMBIX 1 KOCBEHHBIX U3MEPEHUI];

11) nposooums onvimer 1O TPOBEPKE MPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpaTh HKCHEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIM3MPOBATh MOJYYEHHBIE
pEe3yIbTATHI U IENATh BBIBOJ O CTATYCE MPEIIOKEHHON THITOTE3HI;

12) cobriooame npasuna 6ezonachoeo mpyoa Npy MPOBEICHUN MCCICTOBAHUN B paMKax
y4eOHOTO  OJKCIIEPUMEHTa,  NpPakTHUKyMa W y4eOHO-MCCIEOBATEICKOW W MPOCKTHOM
NeSITeIbHOCTH € MCTIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB U Ja00paTOPHOTr0 000PYA0BaAHMS;

13) pewams pacuémmuvie 3adauu C SBHO 3aJaHHOW M HESABHO 3aaHHOW (HIUUECKOI
MOJICNIbIO: HAa OCHOBAHMHU aHAJHM3a YCIOBHUS BBHIOMpATh (PU3MUECKHME MOJETH, OTBEYarollne
TpeOOBaHUSAM 3ala4d, MPHUMEHATh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
¢u3nueckux TEOpuil TNpU HCIOJIB30BAaHMM MAaTEeMAaTHYECKUX METOJOB peIIeHUs 3aiad,
NPOBOIUTh PACYEThl HAa OCHOBAaHMHM HMMCIOIIUXCS JIaHHBIX, AaHAJM3UPOBATH PE3YJIbTaThl



U KOPPEKTUPOBATH METOJIBI PEIICHUS C YIETOM MOTyUYEHHBIX PE3yIbTATOB;

14) pewams kauecmeennvie 3adauu, TPEOYyOIIME MPUMCHEHHS 3HAHUN M3 pPa3HBIX
pa3eNioB IIKOJIBHOTO Kypca (M3HWKH, a TaK)KE HMHTErpaluy 3HAHUM W3 JIPYTHX TPEIMETOB
€CTECTBEHHOHAYYHOr'0 LIMKJIA: BbICTpAaUBaTh JIOTMYECKYIO LIETIOUKY PAacCyKIEHUI ¢ Omopoil Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHHUSI,

15) ucnonvzoeame meopemuueckue 3nanusi Ui OOBSCHEHUS OCHOBHBIX IPHHIIMIIOB
paboThl U3MEPUTENBHBIX TPHOOPOB, TEXHUIECKUX YCTPONUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

16) npueooumv npumepst BKIaga POCCHHUCKUX U 3apPYOEKHBIX  YUEHBIX-(PHU3UKOB
B Pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOLUIETO MHUPA, B Pa3BUTHE TEXHHUKH
1 TEXHOJIOTHIL;

17) ananusuposamv u oyeHuéamsv TOCICACTBUS OBITOBOW W MPOU3BOJICTBEHHOMN
NESTENIbHOCTH 4YeJOBEKa, CBS3aHHOM C PU3MYECKMMH MPOIECCAMU, C MO3UIUI IKOIOTUYECKOM
0€301aCHOCTH, MPEACTABICHUN O PAallMOHAIBHOM IPHPOJIONOJIB30BAaHIH, a TAKXKE PasyMHOM
MCIOJIb30BAHUU JIOCTHIKEHUN HAYKU M TEXHOJIOTUN AJI AalIbHEHIIET0 Pa3BUTHUS YEJIOBEUECKOTO
00I11eCTBA;

18) npumensmo pasIMyHbIe  CMOCOOBI  paboThl ¢ MHpopManuen (GU3NIECKOTro
COJICpPKaHUsI C UCIOJIh30BAHUEM COBPEMCHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHHA: TPU ITOM
UCIIONIb30BAaTh COBpPEMEHHbIe HWH(GOPMAIMOHHBIE TEXHOJOTUM [UIsl TOHMCKa, IepepadoTKu
U IPEIBSIBICHUS ~ Y4eOHOW W HAyYHO-TIONMYJSPHOW  WH(POpMAIUH,  CTPYKTYPHUPOBAHUS
U MHTEpIpeTauud WHGOpMAIUU, U3 PA3IUYHBIX HCTOYHHKOB; KPUTHUYECKH aHAIU3HPOBATH
NOJTy4aeMyro HH(OPMAIHIO U OIICHUBATh €€ JOCTOBEPHOCTH;

19) nposierame opeanusayuonnvie U NOZHABAMENbHLIE YMEHUs. CaMOCTOSATEIHLHOTO
NpHOOPETEHUsT  HOBBIX  3HAHWUH B MPOIECCE  BBIIOJHCHHS  NPOSKTHBIX  H y4eOHO-
HCCIIEIOBATENLCKUX paboT; paboTaTh B IPYIIE C UCIIOTHEHUEM PA3IMYHBIX COLUATBHBIX POJICH,
IUTAHUPOBATh PaOOTy TPYIIIBI, PAMOHAIGHO PACIPENCISITh NeSTEIFHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJIeKBaTHO OILIEHWBAaTh BKJIAJ KaXJOr0 U3 YYaCTHUKOB TPYMIbl B pPEIICHUE
paccMatpuBaeMoi poOJIEMBI,

20) nposieams  momueayuio K Oyaymiei  mpoecCHOHAIBHON — JESITENbHOCTH  I10
CTIEIUAITBEHOCTSIM (PU3UKO-TEXHIYECKOTO ITPOQHIIL.

5. Conep:xxanue yyeOHOro mpeamera «®u3znka» Ha yPOBHE CpeIHEro
o0urero oopasoBanus (yriyO0JeHHbI YPOBEHb)

10 kmace

Pa3zgen 1. Hay4ublii MeTOX NO3HAHMSA NPUPOALI

@duzuka — (yHIaMeHTanbHas Hayka o npupoje. HaydHelif MeToJ MO3HaHUS U METOJIbI
UCCeI0BaHsT (PU3MYECKUX SIBICHUNA. ODKCIEPUMEHT U TEOpHsl B IpOLEcCce MO3HAHMS IPUPOJBIL.
HaGmonenue u skcriepuMeHT B (PU3HKeE.

CriocoObl M3MepeHust (U3UYECKHX BEIWYMH (AHAIOTOBbIE U LU(POBBIE W3MEPUTEIbHbIC
pUOOpPBI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI). [TorpeHocTy u3MepeHnit (PU3NUecKux BETUUUH
(abcommoTHas M OTHOCUTENBbHAS ). 3aKOHOMEPHOCTD U CITY4aHOCTb.

MopenupoBanue (U3MYECKUX SIBICHUH M IPOLECCOB (MaTepualibHas TOYKa, aOCOIOTHO
TBEPIIOE TENO, MACATbHAS KUIKOCTh, MICATBHBIA Ta3, TOUCUHBIA 3apsin). [ umoreza. Ouzmueckuil
3aKOH, TPaHULIbI €r0 IPUMEHUMOCTH. PU3NUYECKask TEOPHSL.

Ponb u Mecto ¢u3uku B GOPMHUPOBAHUN COBPEMEHHOM HAYyYHOM KapTHHBI MHpA, B IPAKTUYECKON
JEATEIBHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul, npAaKMuKym

3HaKOMCTBO ¢ LuQpoBoi naboparopueil mo ¢usnke. CrnocoObl U3MepeHUs (HU3NUECKUX
BEJIMUMH C MCIOJIb30BAaHHEM aAHAIOTOBBIX M LU(POBBIX HM3MEPUTENIBHBIX MPUOOpOB. IIpumepsl
u3MepeHHs GU3UIECKUX BEIMYMH IPH MOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Abcontomuvle u omHocumenvbhvle nocpewHocmuy usmepenull gusuveckux eeaudur. OLEHKa
rpanul norpemHocred. I[IpoBeneHHe KOCBEHHBIX H3MEPEHHUM, HCCICIOBAHUM 3aBUCUMOCTEN
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(U3UYECKIX BETHMYHH.

Paznen 2. Mexanuka

Tema «Kunemaruka»

Mexanunueckoe qBrmxeHre. OTHOCUTENIBHOCTh MEXaHUUECKOTO ABMKEHUs. CrcTeMa OTCUETa.
IIpsimMast u oOpatHas 3aauu MEXaHUKU. Mozenu Tell U ABMKEHUH.

Paguyc-BekTop MarepuaqbHOM TOYKM M €ro NPOEKIMH HAa OCH CUCTEMbI KOOPJMHAT.
Tpaexropus. Ilepemerienre, CKOpoCTh (CpeiHsAsl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaibHOW TOYKHM. [IpoeKklnyM KUHEMAaTUYEeCKUX BEJIMYMH HAa OCH CUCTEMbl KOOpAMHAT.
CrnoxxeHue nepeMenIeHni U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBWKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS U YT MaTepPUAIbHON TOUYKU OT BPEMEHH U UX TPAPHKH.

CoOoHOE masieHne. Y ckopeHrue cBOOOHOro najieHus. [[BikeHue tena, OpoleHHOro Mo/
YIJIOM K FOPU30HTY. 3aBUCHUMOCTb KOOpJAMHAT, CKOPOCTH M YCKOPEHHUSI MaTepHalbHOW TOYKU OT
BpPEMEHHU U UX TpaduKu.

KpuBonuneiinoe nBuxeHue. [[BrKeHHME MAaT€pUAIbHOM TOYKH IO OKPYKHOCTH. YTJOBas
U TUHelHas ckopocTh. llepuon u yacrora oOpamenusi. LleHTpocTpemurtensHoe (HOpMaibHOE),
KacarellbHOE (TaHM€HIUAJIBHOE) U TIOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHonio2u4ecKue npoyeccyl: CIUJI0METp, ABKEHUE CHAPSIIOB,
IEIHbIe, MecTepEHYaThIe M PEMEHHBIE TIEpeaun, CKOPOCTHBIE JTUQTHI.

[emoncmpauyuu

Mopenb cucTeMbl OTCYETA, MIUTFOCTPALA KUHEMAaTHYECKUX XaPAKTEPUCTHK JBUKECHUS.
Crioco0bI KCCIENOBAHNS BIKEHUHN.

MnmocTpanus npeienbHoro nepexoia i “3MEepeHue MTHOBEHHONW CKOPOCTH.
[TpeoGpazoBanue IBIKEHUI C UCTIONB30BAHUEM MEXAHU3MOB.

ITageHue Ten B BO3AyX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

Ha6monenue nBrkeHus Tena, OpoLIeHHOTo MO/ YIII0M K TOPU30HTY M TOPH30HTAIIBHO.
Hanpasnenne ckopocTy py IBUKEHUN 110 OKPY>KHOCTH.

[TpeoGpazoBanue yrioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHUE TyTeH, TPAeKTOPHil, CKOPOCTEH JIBUKEHHS OJTHOTO W TOTO K€ TeJla B Pa3HBIX CUCTEMax
OTCYETa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmuKym
1. MzyueHue HEpaBHOMEPHOTO JABMXKEHHMS C LIENBIO OIPEIENICHNS] MTHOBEHHOW CKOPOCTH.

2. VI3MepeHne yCKOpPEHUsI TPH TPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBW)KEHHH I10 HAaKIOHHON

IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTHY ITyTH OT BPEMEHH IIPY PABHOYCKOPEHHOM JIBHYKEHUM.

W3mepenne yckopeHHs CBOOOJHOro MafeHHs (PEeKOMEHIOBAaHO MCIOJIb30BaHUE LU(PPOBOH

nabopaTopun).

5. M3yueHue JBIDKEHUS Tena, OpOIIEHHOIO TOPHU30HTaIbHO. IIpoBepka THIOTE3BI O MPSIMON
MIPONOPLIMOHAIEHON 3aBUCUMOCTH MEXK/Y JAIBHOCTBIO MTOJIETA M HAYAJIbHOW CKOPOCTBIO TeENa.

6. V3yueHue NBIKEHUs Tea 10 OKPYKHOCTH C TIOCTOSIHHOM MO MOJTYJTIO CKOPOCTBIO.

7. WccnenoBanue 3aBUCHUMOCTH NEpHOa 00pallieH sl KOHUYECKOT0 MasiTHUKA OT €ro ITapaMeTpOB.

Tema «/IluHamuxa»

[lepBoiit 3axkoH HbroToHa. MHepumanbHble cUCTeMbl OTCUYETA. [IpMHIMIT OTHOCHUTEIBHOCTH
["anunes. HemnepunanbHble cUCTEMBI OTCUETA (ONIPENEIIEHHUE, TPUMEDHI).

Macca tena. Cwuma. I[lpunnun cynepno3unmu cwi. Bropoit 3akoH HerotoHa mmst
MaTepUaIbHON TOUKH. Tpernid 3akoH HproTOHA /1711 MaTepuanbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHHUS. DKBUBAJIEHTHOCTh T'PABHTALMOHHOW M MHEPTHOW MAacChl.
Cuna TspDKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TAJEHMSI OT BBICOTHI HaJ] MOBEPXHOCTBHIO
IUIAaHEThl U OT Teorpaduyueckodl MUPOTHL. J[BikeHHEe HEOECHBIX TeNl W MX CITyTHHUKOB. 3aKOHBI
Kenuepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, mBrkymierocs: ¢ yckopenuem. Cuna
tperus. Cyxoe Tpenue. Cuia TpeHUs! CKOJNbXKEHHs U cuiia TpeHus nokos. Koadduiment tpenus.

~w



Cuna conpoTuBIEHHs NIPU JBMKEHUM Tella B KUJKOCTU WIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTU
OTHOCHUTENBHOTO IBUKCHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuna Apxumena.

Texnuueckue ycmpoucmea u mexHoio2U4ecKue npoyeccyl: TONIIUIHUKY, IBWKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

HaOmronenue nBrukeHuUs TeJl B UHEPLUAIBHBIX U HEMHEPLUAIbHBIX CUCTEMAX OTCUETA.

ITpyuHIMIT OTHOCUTEIILHOCTH.

Kauenune 1ByxX IWIMHIPOB WIM IIapOB PA3HOM MAacChl C OJAMHAKOBBIM YCKOPEHHUEM OTHOCHTEIIBHO
HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHCTBYIOLIEN MPUIOKEHHBIX K TEILy CHUJ C IIPOM3BEIECHUEM MAcCChl TEIa HA €ro
YCKOPEHHE B HHEPLUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHi1, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOJCUCTBUSI TEIL.

W3mepenne Macc 1o B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NTaZICHUM.

LleHTpOOCKHBIC MEXaHU3MEL.

CpaBHeHME CHUJI TPEHMS IIOKOSI, KAUEHHSI U CKOJIb)KEHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym
1. M3mepenue paBHOAEHCTBYIOIIEH CHII IIPU JBHXKEHUH OpYCKa 10 HAKJIIOHHOH [IOCKOCTH.

2. TIpoBepka ruIoTe3sl O He3aBUCHMOCTH BPEMEHH JIBIKEHHUS OpycKa 110 HaKIIOHHOH TIOCKOCTH Ha
3a7laHHOE PacCTOSHUE OT €r0 MACCHI.

3. HccrnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIONIMX B MPYKHHE U PE3MHOBOM 00pasIe,

OT UX AedopMaLum.

N3yueHne NBUKEHUS CUCTEMBI Tell, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JETKUil OJI0K.

3mepenne ko3 dHIMEHTa TPEHNS 0 BEIMYHHE YIIIOBOro kodddunuenta 3aBucuMoctu Fr,(N).

HccnenoBanue ABMKEHHUS OpycKa MO HAKJIOHHOHM IJIOCKOCTH C MEPEMEHHBIM KOA(PPUIHMEHTOM

TPEHHUSL.

7. W3yuyeHue nBIKEHMS TPy3a Ha Baly C TPEHHUEM.

Tema «CtraTnka TBEPAOTO Tesaay.

AbcomoTtHo TBEpHoe Teno. [locTynarenbHoe M BpallaTeNbHOE JBMKEHUE TBEPIOTO Tela.
MomMmeHT cuiibl OTHOCHUTENBHO Ocu BpaumieHus. [lnedo cuibel. CroxkeHue cuil, NPUIOKEHHBIX
K TBEpAOMy Teny. LleHTp TspkecTw Tena. YCIIOBUS paBHOBECHS TBEPAOrO Tena. Y CTOMYMBOE,
HeyCTOHUMBOE, 0€3pa3InyHOe PaBHOBECHE.

Texnuueckue ycmpoucmea u mexHoaA02U4ecKue npoyeccyl: KPOHIUTEWH, CTPOUTEIIbHBIA
KpaH, peléryarble KOHCTPYKLINK.

Hemoncmpayuu
VYcnoBust paBHOBECHS.
Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmukym
1. UccnenoBanue ycioBuid paBHOBECHS TBEPIOTO Teja, UMEIOIIETO OCh BPALIEHUSI.

2. KoHcTpynpoBaHHe KPOHIITEHHOB M PACU€T CUJI YIPYTOCTH.
3. HM3ydeHne ycTOWYMBOCTH TBEPAOTO TeNa, UMEIOIIETO TUIOMIAIb OMIOPHL.

Tema «3aKoHBI COXpAHEHNsI B MEXaAHUKE.

NMnyneC MarepranbHOM TOYKHM, CHUCTEMbI MaTepHalbHbIX TO4eK. LleHTp Macc cucremsl
MaTepUalIbHBIX ToueK. Teopema o IBMKEHUH 1IeHTpa Macc. MIynbc cuibl M U3MEHEHHE UMITYJIbCa
Tesna. 3aKOH COXpaHEHUs UMITyIlbca. PeakTHBHOE IBUKEHHE.

MomeHT nMmnynbca MarepuaibHON TOUKH. COXpaHEHHE MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX
HOJISIX.

PaGora cuibl Ha MaloM M Ha KOHEYHOM IepeMerieHud. | paduyeckoe IMpeacTaBiIeHHe
paboThI cUiIbl. MOIIHOCTD CHJIBL.

Kunernueckast sHeprusi MarepuaqbHOW TOukd. Teopema 00 W3MEHEHHMH KHHETHYECKOU
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SHEPrUM MarepualbHOM Touku. IloTeHumanpHBIE W HENMOTEHUMANbHbIE cuibl. lloTeHnmanbHas
sHeprus. [loTennpanbHas sHeprus ynpyro 1eopMUPOBAHHOM NpYUHBL. [loTeHIManbHas sHeprus
TeJa B OJHOPOJIHOM I'PaBUTALIMOHHOM nosie. [loTeHmanbHas SHeprus Tejia B IpaBUTALIOHHOM I10J1€
OJTHOPOJHOTO Iapa (BHYTpH U BHe Iapa). Bropas kocMmudeckasi ckopocThb. Tperhsi KocMHUYecKast
cKopocTb. CBs3b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAHWYECKOW PHEPTHMM CUCTEMBI
TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOM SHEPIruu. YTPYyrue U HEYNpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM il WACAIBHOM KUAKOCTH Kak CIEACTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON SHEPrHH.

Texnuueckue ycmpoucmea u mexHoI02UYecKUe npoyeccyl: JIBUKEHUE DPAKET, BOJOMET,
KOMEP, MPYKUHHBIN MUCTONET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktrBHOE ABMKEHME.
W3mepeHre MOITHOCTH CHIIBI.
M3mMeHeHune sHepruu Tela IpH COBEPIICHUH PAOOTHI.
B3anMHble npeBpanieHuss KUHETUYECKOM M MOTEHUUAILHOW SHEPIUid NP JEHCTBUM HA TEJIO CHJIBI
TSDKECTU M CUJIBI YIIPYTOCTH.
CoxpaHeHure SHepruu Mpyu CBOOOIHOM TaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym
1. 3mepenue uMItyabca Tena o TOPMO3HOMY ITYTH.
2. VI3amepeHue CUIIbl TSITU, CKOPOCTHU MOJAEIH 3JIEKTPOMOOMIISE U MOLTHOCTHU CHJIbI TSTH.
3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.
4. VccnenoBanue COXpaHEHHs UMITYJIbCa IPU YIIPYTrOM B3aUMOJICHCTBUM.
5. I3mepenne KMHETUYECKOM SHEPIUHU Tella 110 TOPMO3HOMY ITYTH.
6. CpaBHEHUE U3MEHEHUS TOTEHIUAILHON SHEPTUH MPYKUHBI C pabOTON CHUJIBI TPEHUSL.
7. Onpenenenue paboThl CUIIbI TPEHUS MIPU JBHXKEHUH Tela 110 HAKJIOHHOM TJIOCKOCTH.

Pasnen 3. MoJiekyJisipHasi pU3MKA U TEPMOAMHAMHKA

Tema «OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH TEOPHI»

OcHOBHbIE TOJNIOKEHHST MoJeKysipHo-kuHeTnuecko Teopun (MKT), ux onbiTHOE
obocHoBanue. [{uddyszus. bpoyHoBckoe aBikeHME.

XapakTep ABWKEHUS W B3aMMOJCHCTBUSI YacTUI BelIecTBA. MoJenu CTpOEHUs rasos,
AKUJKOCTEH U TBEP/BIX T U 00bSCHEHHE CBOMCTB BeIllecTBA HA OCHOBE Mojieneil. Macca u pa3mepsl
Mozekyl (atromoB). KonmuectBo Beniectsa. [locrosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkama Temmeparyp
[lenbcusa. AOcontoTHas TeMIleparypa Kak Mepa CpeAHEed KMHETHMYECKOW SHEPruM TErIOBOIrO
JBUKEHMS 4acTUll BenlecTBa. Moenp UaeaabHOro ra3a (4acTULlbl Ta3a IBUKYTCS XaOTUYECKU U HE
B3aUMOJEUCTBYIOT Jpyr c apyrom). /[laBienue raza. CBs3p MeXIy MJaBJICHUEM U CpeqHEn
KUHETUYECKOW D3HEPrHedl IOCTYNAaTEIbHOIO TEIUIOBOIO [JBMKEHHMS MOJIEKYJl HICabHOIO TIa3a
(ocHoBHOe ypaBHeHne MKT uneansHoro rasa). 3akon JlanpToHa.

CBs3p  aOCOMIOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKOM  CHUCTEMBI CO CpeaHei
KUHETUYECKOW SHEpruel MmocTynaTeIbHOro TEIIOBOrO IBMKEHUS €€ YaCTHII.

["a3oBbIe 3akoHbl. YpaBHeHue MenneneeBa — Knanelipona. M3ompornecchl B H1€albHOM rase
C IMOCTOSIHHBIM KOJIMUECTBOM BellecTBa. ['paduueckoe npencraBieHne M30MPOLIECCOB: H30TEpMa,
u30xopa, n3odapa.

Texnuueckue ycmpoticmea u mexHoIO2U4ecKue npoyeccyl: TEPMOMETp, OapoMeTp,
MOJTY4Y€HHE HAHOMATEPHAJIOB.
Hemoncmpayuu
Mogenu qBUKEHHS YaCTHUL] BELIECTBA.
Mozenb 6pOyHOBCKOTO IBUYKEHHUSL.
Buzeoponuk ¢ 3aruchio peagbHOro OpOYHOBCKOTO IBUKEHHS.
Huddy3ust KUIKOCTEH.
Mopnens onbita [lITepHa.



IIputshxeHre MOJIEKYI.
Mojenu KpUCTaIIIMYECKUX PEIETOK.
Habiroienue u riccnenoBanue U30MpoIECCOB.
Yuenuueckuii 3xcnepumenm, nadopamopnsvie padomol, npaKmuKkym
1. UccnenoBanue mpoliecca YCTAHOBJICHHS TEIUIOBOTO PABHOBECHUS NPU TEIDIOOOMEHE MEXIy
ropsiyeil ¥ X0JI0THOM BOJOM.
2. VI3yyeHne WM30TEPMHYECKOrO Tiporecca (PEKOMEHIOBAaHO  HCIIONB30BaHUE  MU(POBOM
nabopaTopun).
N3yuenne n30xopHOro mnpoiecca.
N3yuenue n3odapHoOro mpoiiecca.
[IpoBepka ypaBHEHHS COCTOSTHHSL.

Tema «Tepmonnnamuka. TernioBbie MAIIMHBD).

Tepmonunamuueckast (TZl) cucrema. 3amanue BHemHUX YycinoBuil juist Tl cucTemsl.
Buemnue u BHyTpeHHue napamerpsl. [lapamerpsr T/l cucreMsl Kak CpeHHE 3HAUYEHUS] BEJIMYUH,
OIMUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmonuHamuku. Camonpou3BoiibHas penakcauuss TJ[  cuctemsl
K TEIUIOBOMY paBHOBECHIO. MoOjeib HICATLHOIO Ta3a B TEPMOAMHAMHUKE (CHCTEMa YpaBHEHHIA):
ypaBHeHue MeHnaeneeBa — KianelipoHa U BbIpaK€HHE JUIsi BHYTPEHHEH SHEpPruu. Y CIIOBUS
MIPUMEHUMOCTH 3TON MOJICNIU: HU3Kasi KOHIIEHTPAIMs YacTHIl, BRICOKUE TeMIeparypbl. BHyTpeHHsis
sHeprus. BeipaxkeHue Juisi BHyTpEHHEW S3HEPTuu OJHOATOMHOIO UI€aIbHOTO rasa.

KBazucratuueckue n HeECTaTHUECKUE TPOIIECCHL. DJIeMEHTapHast padoTa B TEPMOJIUHAMUKE.
Beruncnenne pabotel mo rpaduky mporecca Ha pV-auarpamme. Termornepenada Kak crioco0
u3MeHeHus: BHyTpeHHeW »sHeprun TJI cucrembr 0e3 coBepuieHusi paboTel. KoHBeKIws,
TEIUIONPOBOAHOCTb, U3JIyYEHHE.

KomnuectBo Ttermnotel. TemmoéMKOCTh Tena. YAenbHass M MOJISIpHAass TEIIOEMKOCTH
BElECTBA. YpaBHeHue Maiiepa. YienbHas TeIuioTa CropaHus TorumBa. Pacuér kosmyecTtBa
TEMJIOTHI MpH Terionepenaye. [lonsarue o6 aguadbarHoM mporecce.

[lepBbIii 3ak0H TepMOAMHAMUKUA. KonmM4yecTBO TEMIOTHI U paboTa KaKk Mepbl M3MEHEHHS
BHyTpeHHeH sHeprun T/] cucrembl. BTopoii 3aKkOH TEPMOAVMHAMUKH JUIsl PABHOBECHBIX IPOIIECCOB:
yepe3 3aJaHHOE paBHOBECHOE cocTosHMe TJ[ cHcTeMbl MPOXOAMT EIWHCTBEHHas anuabara.
AOGcomoTHas TeMIieparypa.

Bropoil 3ak0oH TepMOIMHAMHKH Ui HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXKHO IEpEAaTh
TEIOTy OT Ooyiee XoJoMHOTO Tena K Oosee Harpetomy 0e3 kommencammn (Kmaysuyc).
HeobpaTtumocTh pUPOAHBIX MPOIIECCOB.

[Tpuniuner geiictBus terioBbix MammH. KITI. Makcumansaoe 3nadenne KITZ. [{ukn
Kapno. Dkonorndeckue acrnekTbl MCIIOJIB30BaHUS TEIUIOBBIX ABHUraresneil. TeruioBoe 3arpsi3HEHUe
OKPYXKAIOIIEH CPEIbI.

Texnuueckue ycmpoucmea u mexHoN02UudecKue Npoyeccovl: XOJOAWILHUK, KOHAWULIMOHED,
JU3ENbHBIA ¥ KapOIOpaTOpHBIN ~ JBUTATENM, TapoBas TypOWHA, TIOMYYEHHE CBEPXHU3KHUX
TeMIepaTyp, YTHIN3aHs «TEIUIOBBIX» OTXO/I0B C HCIOJIb30BAaHUEM TEIJIOBOIO HAcoca, YTHIIU3aIMs
OMOOPTraHNIECKOTO TOTUTUBA JJIsl BRIPAOOTKH «TETUIOBOW» U DJIEKTPOIHEPTHH.

JHemoncmpayuu

W3menenne Temmeparyphbl pH aarnadaTHdecKoM pacIMpPEHNH.
BoznymHoe orauso.

CpaBHEHHE yIENBbHBIX TETIIOEMKOCTEH BEIIECTB.

CriocoObl MI3MEHEHHS BHYTPEHHEN SHEPTHH.

HccnenoBanue aguabaTHOTO mporiecca.

KomnbroTepHbie MOJIENN TEIJIOBBIX IBUTATENICH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomoi, npaKmuKkym
1. 1smepeHue ynenbHON TEI0OEMKOCTH.

2. WccnenoBanue npoliecca OCThIBaHUS BEILIECTBA.
3. UccnenoBanue annabaTHOTO mporiecca.
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4. V3y4yeHue B3auMOCBS3H SHEPIUU MEKMOJIEKYIIIPHOTO B3aUMOJICHCTBHUS M TEMIIEPATYPhl KUTICHUS
JKUJIKOCTEMN.

Tema «ArperatHble cOCTOsIHUS BenlecTBa. Ma3oBble Mepexoabhy

[lapoobpazoBanue ¥ KoHzmeHcanws. Vcmapenwe — u kumeHwe. YaenbHas — TerwloTa
napooOpa3zoBanusi. HacklmieHHbIE 1 HEHACBIIICHHBIC Maphl. KauecTBeHHAsT 3aBUCUMOCTD TIOTHOCTH
U JTaBJICHHUS HACBHIIIEHHOTO Iapa OT TeMIepaTyphl, UX HE3aBUCUMOCTb OT 00BbEMAa HACBHIIIEHHOTO
napa. 3aBHCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT JaBJICHUS B KUAKOCTH. BraxxHocTs Bo3ayXa.
AOGCOIIOTHAsA M OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe Teno. Kpucrammueckue u amopHbie Tena. AHU30TPONHS CBOWCTB KPHCTAIUIOB.
[TnaBnenue u kpucTawM3auus. Y ienbHas TeryioTa riasieHus. Cyonumanusi.

TernoBoe pacHMpeHue >KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U JIMHEMHOE pacCIIMpEHHUE.
AHTapMOHH3M TEIUIOBBIX KOJI€OaHUI YacTUI] BELIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS Tel
(Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (a30BbIX MEepexoAax. YpaBHEHHE TEIUIOBOTO OanaHca.
[ToBepxHOCTHOE HaTshKeHUE. KoadduimeHT moBepXHOCTHOrO HATsHKEHUS. KanuuisipHbIe SBIICHUSL.
JlaBnenue moj1 MCKpUBIEHHOM MOBEPXHOCTHIO skuaKocTu. Popmyna Jlamnaca.

Hedopmarmu T1BEpIOTO Tema. Pactsbkenme u okarwe. Casur. Monmynes Omnra. Tlpemen
yIpyrux aedopmaruii.

Texnuueckue  ycmpoucmea U MexXHONO2UYeCKUe Npoyeccvl: KUIKUE  KPUCTAILIBL,
COBpPEMEHHbIE MaTepUabI.

Jemoncmpayuu

TeroBoe pacupeHue.

CBolicTBa HACHIIICHHBIX MTApPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.
N3mepenune cusibl TOBEPXHOCTHOTO HATSXKEHHMS.
OnbITHI ¢ MBUTbHBIMU TJIEHKAMHU.

CmaunBaHue.

KanunnspHele sBiIeHUs..

Monen HeHPFOTOHOBCKOM JKHIKOCTH.

CriocoObl I3MEPEHHST BIAKHOCTH.

HccnenoBanue HarpeBaHusl ¥ IJIABJICHUST KPUCTAITMUECKOTO BEIIECTBA.
Buasr nedopmariuii.

Habmonenne manbix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmuKym
N3ydeHune 3aKOHOMEPHOCTEN UCTIAPEHU ST KUIKOCTEMN.
N3mepenne ynenbHON TEIUIOTHI TUIABJICHUS JIb/IA.
N3ydeHue cBOMCTB HACBIICHHBIX I1APOB.
N3mepeHne abCoMOTHON BIQXKHOCTH BO3/1yXa U OLIEHKAa MacChl IApOB B IOMEILIEHUU.
N3mepenne kordduieHTa moBepXHOCTHOTO HATSKEHUSL.
N3mepenne moayns FOHra.
HccnenoBanue 3aBUCMMOCTH J1e(OpMaIIU PE3NHOBOTO 00pasiia OT MPUJIOKEHHOH K HEMY CHJIBL.

Nook~owdE

Pasznen 4. JnekrpoamHammuka

Tema «JaekTpHyeckoe 1moje»

OnexkTpu3anus Tea W e€ MpOSIBICHUs. DIEKTpUYECKUH 3apsa. JlBa BHIOA SIEKTPUYECKHUX
3apsi10B. [IpOBOTHUKY, TUAIEKTPUKHU U MOJYIPOBOJHUKH. DJIEMEHTApHBIN IEKTPUYECKUI 3apsl.
3aKOH COXpPAaHEHUs AJIEKTPUUYECKOro 3apsaa. BzaumopeiictBue 3apsinoB. Toueunble 3apsabpl. 3aKOH
Kysona.

Onektpuueckoe monie. Ero gelictBue Ha dyeKTpuyeckue 3apsaabl. Hanpspk€HHOCTH
snekrpudeckoro mons. [IpoOHbii 3apsin. JlMHUM HanpsHKEHHOCTH  DJIEKTPUYECKOTO  ITOJIS.
OnHopoaHoe 3eKTpruecKoe noje. [I[puHImMN Cynepno3uiiim MMEKTPUIECKUX MOJIEH.

[loTeHMaIBbHOCTE  ANEKTPOCTATHYECKOTO MOJIsL. Pa3HOCTh NOTEHIMATIOB U HAIPSKEHUE.



[TorenumanpHas SHEprus 3apsiia B AIEKTPOCTaTHUECKOM Mojie. IloTeHnuan aneKTpocTaTH4ecKoro
nosst. CBsi3b HAPSHKEHHOCTH TIOJIS M PA3HOCTHU MOTEHIMAIOB IS 3JIEKTPOCTATUUECKOrO oS (Kak
OJHOPOJIHOIO, TaK U HEOJHOPOJIHOro). /[IBMkeHHE 3apsDKEHHOM YacTULbl B OJHOPOIHOM
3JIEKTPUUECKOM IIOJIE.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apspkeHHOH cdepsl. Ilome paBHOMEpHO
3apsHKEHHOTO M0 00BEMY mmapa. [lone paBHOMEpHO 3apsKEeHHOM OeCKOHEUHOM T1ockocTy. KapTuHsl
JIMHUM HAMPSOKEHHOCTH 3THUX MOJIEN U SKBUIIOTEHIIUAIbHBIX TOBEPXHOCTEH.

[IpoBOHUKK B 31EKTPOCTAaTHYECKOM IIOJ€. YCIOBHUE paBHOBECUS 3apsaaoB. [lusnekTpuku
B JIEKTPOCTATUYECKOM IoJIe. [JudiieKkTprdeckast IpOHULIAEMOCTh BEILIECTBA.

KonzeHcarop. OneKTpOEMKOCTh KOHJIEHCATOpa. JIEKTPOEMKOCTh IUIOCKOIO KOHJEHCATopa.
[TapamnensHoe COEIMHEHUE KOHJICHCaTOPOB. IlocnenoBarensHOE COEIMHEHNE
KOHJIEHCAaTOPOB. JHEPIUs 3apsHKEHHOTO KOHJIEHCATOpPa.

Texnuueckue ycmpoucmea u mexHoIo2U4ecKue npoyeccyl: 3SIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE SJIEKTpONpHOOpOB, KOHIEHCATOPHI, TeHepaTop Ban e
['paada.

[emoncmpauyuu

VY CTpoiCTBO M PUHIMIT AEUCTBUS SIIEKTPOMETpA.

DNEKTPUYECKOE I0JIE 3aPSKEHHBIX IIIAPUKOB.

DJEeKTpUYECKOE NOJIE ABYX 3apsHKEHHBIX IUIACTHH.

Mogens snexTpocrarndeckoro reneparopa (Ban ne ['paada).

IIpoBOIHUKY B 2JIEKTPUYECKOM IOJIE.

DNEeKTpOCTaTUUECKas 3aIlUTa.

YCTpolcTBO U AEMCTBUE KOHJIEHCATOPA MIOCTOSIHHON U IEPEMEHHON EMKOCTH.
3aBUCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOH/IEHCATOpa OT IJIOUIA/IM IJIACTUH, PACCTOSIHUSA MEXKITY
HUMHU U JUAIIEKTPUYECKON TIPOHUIIAEMOCTH.

OHeprus 2JIEKTPUUYECKOTO OIS 3apsKEHHOT0 KOHEHCATopa.

3apsiika U paspsiika KOHIEHCAaTopa 4epe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym
1. Onenka cuin B3aUMOJIEHCTBHSI 3apsHKEHHBIX TEI.

2. HabmonieHne npeBpallieHus] SHEpruM 3apsHKEHHOTO KOHJEHCATopa B SHEPIHI0  M3ITy4eHMs
CBETOMOAA.

3. PacnpenieneHue pa3HOCTH MOTEHIMAIOB (HANPSDKEHMS) MPU TMOCIEIOBATEIbHOM COEAMHEHHU
KOHJICHCATOPOB.

4. HccrnenoBanue pa3psiia KOHISHCATOPA Yepe3 Pe3nucTop.

Tema «I1ocTOAHHBIH YJIEKTPUYECKHI TOK»

Cuna toka. ITocTosHHBIM TOK. YCIIOBHSI CyHIECTBOBAHMS MOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. HMcrounumkum Toka. 3akoH Oma Juid ydacTKa LEMH. OJEKTPUYECKOE CONPOTHUBIICHHUE.
3aBUCUMOCTb COIIPOTUBIICHUSI OJHOPOIHOIO IMPOBOAHHUKA OT €r0 JJIMHBI U IUIOMIAJN MONEPEYHOrO
cedeHus. Y IeIbHOE CONPOTUBIICHHUE BEILIECTBA.

Hampsoxenne n 9J1C. 3/1C u BHyTpeHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOH ) 3JIEKTPUYECKOH eI .

[locnenoBarenbHOE, MNapaUIENbHOE, CMEMIAHHOE COEIMHEHWE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKkTpuueckux nenel. [lpasuna Kupxroga. Pabora snekrpudeckoro Toka. 3akoH
Jxoynst — JleHna. MOIIHOCTh AJIEKTPUYECKOrO TOKa. TergoBasi MOIIHOCTh, BbIIEIsSEMas Ha
pe3ucrope. MoLHOCTh UCTOYHHKA TOKa. KopoTkoe 3amMbIkaHME.

KonzaeHcaTop B 11enu NOCTOSIHHOTO TOKA.

Texnuueckue ycmpoucmea u mexHon02udecKue npoyeccol: aMIepMeTp, BOJIIBTMETP, PeocTar,
CUETUYHK DJIEKTPUYECKON DHEPTHH.

Jemoncmpayuu
W3mepenne Cribl TOKA U HATIPSDKECHUSL.
HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA OT HAIPSDKEHUS JUISL PE3UCTOpA, JIaMIlbl HaKaJUBaHUS



Y CBETOANO/IA.

3aBUCHMOCTb COIPOTHUBJICHUS LWINHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOIAIM IONEPEYHOrO

CEUEHUs1 U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT CONTPOTHUBIICHUS NP IIOCTOSTHHOM HaIpSDKEHUH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TaJbBAaHMYECKOIO JJIEMEHTa U OLEHKA

BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeluHeHNs! UCTOYHUKOB Toka, D/IC OaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY ITOJIFOCAMH UCTOYHMKA TOKA OT CHJIbI TOKA B LIETIH.
Yuenuueckuir sxkcnepumenm, nadopamopnvie padomoi, npaKmMuKym

HccnenoBanue COEIMHEHNS PE3UCTOPOB.

W3mepenue yaeabHOro COpOTHUBIIEHUS ITPOBOJHHUKOB.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HaIPSDKEHUS IS JIaMITbl HaKaJIMBaHUS.

VYBenuueHue npesesia u3MepeHust aMrnepMmerpa (BOJILTMETPA).

N3zmepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanune 3aBucumoct DJIC raJpBaHMYECKOIO 3JIEMEHTa OT BPEMEHM IIPU KOPOTKOM

3aMBIKaHWH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY ITOJIFOCAMH MCTOYHHMKA TOKA OT CHJIbI TOKA B LIEMH.

8. HccnenoBaHue 3aBUCUMOCTH MOJIE3HONM MOIIHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema «Toku B pa3IM4yHBIX cpeaax»

OnekTpryeckas IPOBOAUMOCTD PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IIPOBOAUMOCTb TBEPIBIX
METAJJIOB. 3aBUCUMOCTb COIPOTUBIIEHHSI METAIIOB OT TeMreparypbl. CBEpXIPOBOANMOCTb.

ITonynpoBoguuky. CoOCTBEHHass U IIPUMECHas MPOBOAMMOCTb  IOJYIPOBOJHHUKOB.
CgoiicTBa p-n — nepexona. I1oaynpoBoaHUKOBBIE TPUOOPHI.

ONEKTpUYECKUI TOK B DJIEKTPOJINTAX. JIEKTPOJIIMTHYECKAs IUCCOLMALMA. OJIEKTPOIIM3.
3akonbl Papaes Ui 3JIEKTPOI3a.

OnekTpuyecknii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIy4KOB.

OnexkTpudeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psa. Paznuuneie
TUIIBI CAMOCTOSITENBHOTO pa3psina. Monnus. [Tnazma.

Texnuueckue ycmpoucmea U npakmuyeckoe npumeHeHue. Ta30pa3psaHble  JIaMIIbL,
ANIEKTPOHHO-ITydeBasi TpyOKa, MOJYNPOBOJHUKOBBIE NPHOOPHI: AMOJ, TPaH3UCTOP, (OTOAMOM,
CBETO/IMO/I; FaJIbBaHUKa, pa(MHUPOBAHUE MEJIU, BHIILIABKA AJTFOMUHUS, JJIEKTPOHHAS MUKPOCKOITHSL.
Jemoncmpayuu
3aBUCHMOCTb CONPOTHUBIIEHHSI METAIIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3IEKTPOJIUTOB.

3akoHbl nexTponuza Papayes.

HckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3IyXa.

CpaBHeHHE MPOBOIMMOCTH METAIJIOB U TIOITYPOBOIHUKOB.
OnHOCTOPOHHSISI IPOBOAUMOCTD JUOAA.

Yuenuueckuir sxkcnepumenm, nabopamopnuvie padomui, npaKkmuxKym
1. HaGmonenue snexrponusa. Mi3MepeHue 3apsia 0HOBAIEHTHOTO HOHA.

2. VccnemoBaHue 3aBUCHMOCTH COTTPOTUBIICHHST TEPMOPE3UCTOPA OT TEMITEPATyPBHI.
3. CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKH TUOAA.
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Pu3uYeCKuil NMPAKTHKYM

CriocoObl M3MepeHus: (PU3NUECKUX BEJIMYMH C UCIOJIh30BAHUEM AHAIOTOBBIX U MU(POBBIX
M3MEPUTENBHBIX TPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIC
MOTPENTHOCTH U3MepeHNi Ppr3ndeckux BennduH. OIeHKa TPaHuUI] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, WCCIICOBAHNI 3aBUCUMOCTEH (PM3UYECKUX BEIIWYHH,
NpOBEpKa MPEIUIOKEHHBIX THUIOTE3 (86100p U3 pabom, ONUCAHHBIX 6 MEMAMUYECKUX pPA30enax
« Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol, NPAKMUKYMY).

MexnpeaMeTHbie CBSI3U
Nzydenue xypca pusuku yrimyonéHHoro ypoBHsS B 10 Ki1acce OCYIIECTBISETCS C y4ETOM



COJIEPKATEIIBHBIX MEXKITPEIAMETHBIX CBA3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpaduu
Y TEXHOJIOTHH.

Mescnpeomemnsle noHAmMUA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYYHO20 NOZHAHUA:
sSBJICHHE, HAay4YHbId (aKT, TUNOTe3a, (DU3MUEcKas BEJIMYMHA, 3aKOH, TEOpHWs, HaOIOJICHHE,
9KCIICPUMEHT, MOJICIIMPOBAaHKUE, MOJIENb, U3MEPCHUE, MOTPEIIHOCTH M3MEPEHUMN, M3MEPHTEIILHbIC
npuOopkl, udpoBas 1adopaTopusl.

Mamemamuxka: Penienue cucremsl ypaBHeHui. JInnelinas ¢yHkuus, napadosna, rumepoona,
ux rpaguku U cBorctBa. TpHroHOMeTpuyeckne (GYHKIMH: CHHYC, KOCHHYC, TaHTCHC, KOTAaHT€HC;
OCHOBHOC TPHTOHOMETPUYECKOE TOXKICCTBO. BEKTOphI M HMX MPOCKIMM HAa OCH KOOP/MHAT,
CIIO)KCHHE BEKTOPOB.

Buonozusa: MexaHmdeckoe JBWKCHUE B KUBOH Tpupone, updys3us, ocMOC, TEII000OMEH
JKHMBBIX OPTaHU3MOB, TETUIOBOE 3arpsi3HEHUE OKPY)KAIOIIEH CPe/Ibl, YTHIM3AIHs OMOOPTaHUIECKOTO
TOIUTMBA JUIA BBIPAOOTKH «TCIUIOBOM» UM  DJICKTPOSHEPTHH, IMOBEPXHOCTHOEC HATSDKCHUE W
KaIUBSIPHBIC SIBJICHUS B TIPHPOJIC, DJICKTPUICCKHE SIBJICHUS B )KUBOM NIPUPOJIC.

Xumusn: TICKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEILIECTBA,
MOJISIpHAsl Macca, TMOJy4eHHe HaHOMATepHaIoB, TECIUIOBBIC CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H
ra30B, JKHIKUE KPUCTAILIBI, JICKTPUUICCKHE CBOMCTBA METAJIOB, JJICKTPOIUTHICCKAs! AUCCOIIHAIINS,
rajbBaHHKa, YJICKTPOHHAS! MUKPOCKOIIHIS.

T'eozpagpus: BaxxHOCTh BO3/IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JABWKCHHI C UCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro M
JKHMJIKOTO TPCHHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUH (KPOHIITEHH, peleTyarbie KOHCTPYKIIUH),
UCIIOJIb30BaHUE 3aKOHOB COXPAHCHUSI MEXaHUKH B TEXHUKE (TMPOCKOIL, BOJOMET U T.II.), JIBUTATENb
BHYTPCHHETO CrOpaHMs, mapoBas TypOWHA, OBITOBOW XOJIOJWIBLHHUK, KOHIHIIMOHEP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepUajioB, B TOM 4YHCIIE HAHOMATEPUAJIOB, HAHOTEXHOJIOTHH,
SJICKTPOCTATUYECKAsl  3alllUTa,  3a3eMIICHHE  DJICKTPOIPHOOPOB,  Ta30pa3psHBbIC  JIAMIIBL,
TIOJTYIIPOBOTHUKOBBIE TIPHOOPBI; TAIbBAHUKA.

11 kaacce

Paznen 4. DiexkTpoaMHaMuka

Tema «MaraurHoe 1moJie»

B3anmopelicTBie NOCTOSHHBIX MarHUTOB U IMPOBOJAHMKOB C TOKOM. MarHutHoe moe.
Bekrop MarHuTHOM MHAYKUMH. [IpyMHLKI Cyneprno3uiM¥ MarHUTHBIX MOJIEH. JIMHMM MarHUTHOU
MHIYKIMY. MariuTHoe 1oje MpOBOJIHUKA C TOKOM (IIPSMOTO MPOBOJIHUKA, KAaTYIIKU U KPYTOBOTI'O
BuTKa). OnbIT Dpcrena.

Cuna Awmmepa, e€ HampaBienue u moayib. Cuma JlopeHia, e€ HampaBieHHE W MOMYIIb.
JIBrkeHue 3apspKeHHOM YacTUIbl B OJJHOPOJHOM MarHUTHOM 1ojie. Pabota cuitbl JIopenia.

MaruuTHOe nosne B BemecTse. PeppoMarHeTHKy, apa- U INaMarHeTHKY.

Texnuueckue ycmpoucmea u mexHoao02U4ecKue npoyeccyl. TPUMEHEHUE TOCTOSHHBIX
MarHuTOB, OSJEKTPOMArHUTOB, TECTEP-MYJbTUMETP, JJIEKTpOJBUTaTENb SKOOM, YyCKOpHUTENU
AIIEMEHTAPHBIX YACTHULL.

Hemoncmpayuu

Kaptuna nMHMIA MHIYKIMM MarHUTHOTO TOJISL IOJIOCOBOTO U MOJKOBOOOPA3HOTO IMOCTOSIHHBIX
MarHuToB.

Kaptuna nMHMI MarHUTHOM WMHIYKUMM IO JJIMHHOIO IPSMOrO IPOBOJHUKA W 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHMKA, KaTYIIIKH C TOKOM.

B3anmoneiicTBue AByX IPOBOJHUKOB C TOKOM.

Cunia Ammiepa.

[eiictBue cuibl JIopeH11a Ha MOHBI JIEKTPOJIATA.

Habimonenue BIKEHU ITy4Ka 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIUI 1ECTBHSA 37EKTPOU3MEPHTEIFHOTO MPHOOPA MAarHUTOIIEKTPHUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul, npAaKMUKym
1. MccnenoBaHne MarHUTHOTO MOJISI TOCTOSIHHBIX MArHUTOB.



HccnenoBanue CBOWCTB (heppOMarHeTHKOB.
HccnenoBanue neiicTBrsl NOCTOSHHOTO MarHUTa Ha paMKY C TOKOM.
N3mepenune cuibl Amrepa.
W3ydeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHUJIbI TOKA.
Onpenenenrie MarHUTHON MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema « DJIeKTPOMarHUTHAS MHIYKIM S

SBnenue »neKTpoMarHUTHOW uHAYKUMU. [loTok Bekropa MarHuTHOM uHAyKimu. IC
WHIYKIUKA. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMK Papanes. BuxpeBoe anekTpuueckoe mosie. Toku
®yko. OJIC MHAYKIMHU B IIPOBOAHUKE, JBIXKYILEMCS B OJHOPOJHOM MarHMUTHOM mnosne. IIpaBuio
Jlenna.

NupyxktuBHocTs.  Karymka WMHAYKTMBHOCTM B LENU IIOCTOSHHOIO TOKa. SIBieHue
camoumnaykuuu. OJIC  camouMHAYKUIMU. OHeprusi MAarHUTHOTO IIOJII KAaTYIIKHM € TOKOM.
DNEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u mexHono2u4ecKue npoyeccvl: MHIyKIMOHHAs 1e€4b, COJICHOU,
3alIMTa OT HIEKTPU3ALIMH T IPU JIBM)KEHUH B MArHUTHOM I10J1€ 3EMIIH.

[emoncmpauyuu

HaOmronenue siBieHus 371€KTPOMAarHUTHOM MHTYKIIKH.

HccnenoBanue 3aBucumocty I1C UHAYKIMK OT CKOPOCTH U3MEHEHUS! MArHUTHOTO NIOTOKA.
IIpaBuno Jlenua.

[Tanenue MarauTa B amOMHUHUEBON (MeIHOMN) TpyOe.

SIBneHne caMOMHAYKIIMH.

HccnenoBanue 3aBucumoctu I1C caMOMHIYKIIMHA OT CKOPOCTH U3MEHEHUS CHJIbI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym
1. ccnenoBanue siBIEHUS 3JEKTPOMarHUTHON MHAYKLIMH.

2. OmnpeneneHre NHAYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.
3. UccnenoBanue sIBIEHUSI CAMOMHTYKIIUH.
4. COopka MOJIeNH AJIEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3zgen 5. KosieOanusi M BOJIHBI

Tema «Mexannueckue KoJae0aHU»

KoneGarenbHast cucrema. CBoOOAHBIE —KOJeOaHMS. I'apmoHMueckue  KoneGaHusl.
Kunematnueckoe W IMHAMHUYECKOE OMHCAHME KOJICOAHWH. DHEPreTUYecKoe OIMUcaHue (3aKoH
COXpaHEHHUs] MEXaHWYeCKOW »dSHepruu). BbIBoA AWHAMUYECKOTO OMHMCAHHWS TapMOHUYECKHX
KoJIeOaHUH U3 UX SPHEPreTUYECKOT0 M KUHEMAaTH4eCKOrO OITUCAHUSL.

Ammutyna u ¢asa konebanuil. CBA3b aMIUIMTYIbl KONEOaHWMI WCXOJHOM BENWYMHBI
C aMIUIMTYy/IaMH KoJiebaHuit e€ ckopocTH U yckopenust. [lepros u gactoTra KojeOaHHi.

[lepuon manmbix cBOOOAHBIX KoNeOaHMII MaTeMaTHYecKoro MmastHuka. [lepron cBOOOTHBIX
KoJieOaHU MPYXKUHHOTO MasTHHKA.

IonsiTue o 3aryxarommx konebaHusx. BomyxneHnHbie konebanus. Pezonanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJT pe30HAHCHOW KpUBOW. ABTOKOJI€0aHUSI.

Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccol: METPOHOM, Yachl, KadesH,
MY3bIKJIbHBIE HHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu

3anmce KoaebaTeaIbHOro IBHKEHHS.

Habnronenne He3aBUCUMOCTH TTEPHO/Ia MATBIX KOJIeOaHUH rpy3a HAa HUTH OT aMIUTUTY/IbL.
HccrnenoBanme 3aryxaronmx KoJieOaHWUN U 3aBUCUMOCTH TI€PHOAA CBOOOIHBIX KOJ€OaHW OT
COIPOTHBJICHHUSL.

HccnenoBanue konebaHuii rpy3a Ha MAaCCUBHOM NPYXHUHE C LETbI0 (OPMUPOBAHUS MTPEICTABICHHNA
00 HeanbHOM MOETH PYKUHHOTO MasTHHKA.

3aKOH COXpaHEHUs SHEPTUU MPU KoJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUH.

Habmonenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym

o ok



W3mepenue nepruoa cBOOOHBIX KOJICOAHWH HUTSHOTO U MPYKHHHOTO MasTHUKOB.
M3y4eHne 3aK0OHOB JBHKEHU TeNa B X0/1€ KoJieOaHUH Ha yIIpyroM MoJBece.
N3yueHne IBUKEHUSI HUTSHOIO MasiTHUKA.

[TpeobpazoBanue 3HEPruM B IPY’KUHHOM MasiTHUKE.

HccnenoBanue yobIBaHHS aMILIUTY/ Il 3aTYXAOIINX KOJICOAHUH.

HccenenoBanue BbIHYKAEHHbBIX KOJICOaHUH.

Tema «JIeKTPOMATrHUTHBIE KOJICOAHUSD)

KoneGarenbHblii  koHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIE KOJIICOAHUS B UJI€AIBHOM
konebarenmbHOM  KoHType. @Dopmyna Tomcona. CBsi3b aMIUTUTYIbl 3apsia KOHJEHCATOPA
C aMIUIUTYI0M CHJIBI TOKa B KOJEOATeIbHOM KOHTYpE. 3aKOH COXpPaHEHMs SHEPIMU B UAEAIbHOM
KOJIeOaTeThHOM KOHTYPE.

3aTyxarolue 3JIeKTPOMarHUTHbIE  KojieOaHus.  BBIHYXKIEHHBIE — 3JIEKTPOMAarHUTHBIE
KOJIeOaHusI.

IlepemenHblit TOK. MOLTHOCTb IEPEMEHHOTO TOKa. AMIUTUTYJHOE U JIEHCTBYIOLIEE 3HAUEHHE
CHJIBI TOKA W HANPsDKEHUS TPH Pa3In4yHON (hOpMe 3aBUCHMOCTH TEPEMEHHOTO TOKAa OT BPEMEHH.
CunycoupanbHbli IEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa MHAYKTMBHOCTH B LIENH
CHHYCOMJIAJIbHOT'O IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkoB. Pe3oHaHc HanpshkeHUH.

Wneansuplii  Tpancdopmarop. IlpousBoacTBo, nepenada U MoTpedSCHUE 3IIEKTPHUECKON
SHEPruM. OKOJOTMYECKUE PUCKU IPU MPOU3BOJCTBE AEKTpo3Hepruu. KynbTypa MCHosib30BaHus
JIEKTPOIHEPTUH B IOBCEAHEBHON JKU3HU.

Texnuueckue ycmpoucmea U mMexHONO2UYeCKUue Npoyeccvl: DIEKTPUUECKUH 3BOHOK,
reHepaTop NepeMEeHHOr0 TOKa, JTMHUHU JIeKTpoIiepeiay.

Jemoncmpayuu

CB00OIHBIE JIEKTPOMArHUTHbIE KOIEOaHHS.

3aBUCHMOCTb YaCTOThI CBOOOHBIX KOJI€0aHN OT MHIAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcumutorpaMMBl 3J€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHeparop He3aTyXaOUIMX IEKTPOMArHUTHBIX KOJIEOaHHH.

Mozenb JIeKTPOMarHuTHOTO T'eHEpaTopa.

BoHyXneHHbIE CUHYCOUATbHbIE KOJIEOaHMS.

Pe3ucrop, kaTyIika UHIyKTUBHOCTH ¥ KOHZIEHCATOP B IIENIN IEPEMEHHOTO TOKA.
Pezonanc npu  mocienoBaTEIbHOM — COEIMHEHHWH — PE3UCTOpa, KaTyIIKM  WHIYKTUBHOCTU
Y KOHJIEHCATOopA.

YcTpoicTBO M pUHLMT AEUCTBHS TpaHchopMmaropa.

Mozenb THHUM AIIEKTPONIEPEaAYH.

Yuenuueckuir sxkcnepumenm, nadopamopnuvie padomoui, npaKmuxKym
1. Uzyuenue Tpanchopmaropa.

2. VccnemoBaHne TIEPEMEHHOTO TOKAa dYepe3 TMOCIeNOBaTeIbHO COSMMHEHHBIE KOHICHCATOP,
KaTYIIKY U PE3UCTOP.

3. HabmroieHne 251eKTpOMarHiTHOTO pE30HaHCa.

4. HccnenoBanue paOOThl HCTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema «Mexanuyeckue U 3JIEKTPOMATHUTHBIE BOJIHBD).

MexaHndeckre BOJHBI, YCIOBUS UX pacipocTpaHeHus. [lonepeunslie u mpooibHbIE BOIHBI.
[lepuon, ckopocTh pacrpocTpaHeHusl U JyinHa BoiaHbl. CBOMCTBAa MEXaHUYECKUX BOJIH: OTPaXKEHUE,
npesioMIIeHHe, HHTepepeHIrs U TUpaKius.

3Byk. CkopocTh 3Byka. ['pomkocTs 3Byka. Bwicora ToHa. TemOp 3Byka. Illymomoe
3arpsA3HEHNE OKPYKAIOLIEH CPEIbL.

DNEeKTpOMAarHUTHBIE BOJIHBL. YCJIOBHUSI W3IY4YEHHUsS SJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHEHTAalUMsl  BEKTOPOB  MAarHUTHOM  MHAYKUMHM M DJJIEKTPUYECKOW  HaNpsHKEHHOCTU
B JIGKTPOMAarHuTHOM BosHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPa)XKEHUE, IMPEIOMIICHUE,
nomsipu3anys, uatepdeperuns u audpaxmms. Illkama snekrpomarHuUTHBIX BONH. [lpumeHenue
UIEKTPOMATHUTHBIX ~ BOJIH B TEXHMKE M ObITy. IIpuMHIMIBI  paguocBA3u U TEIEBUACHHUS.
Pagnonokarus. DneKTpoMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbL.

oukhowpdr



Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. My3bIKaJbHbIE HHCTPYMEHTHI,
panmap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus, ynpTpa3ByKoBasi AUarHOCTHKA
B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromeecs Tea0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOTHI KOJICOAHU.

HaGmroienne oTpakeHust 1 MpeoMIICHHSI MEXaHUYECKUX BOJTH.

Habnronenne naTepdepeHmu v Audpakiuu MEXaHUIECKIX BOJIH.

AKyCTUYECKUI pE30HAHC.

CBoiicTBa yJIbpTpa3ByKa U €ro IpUMEHEHHE.

HaOGmroneHne cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTUTYIOM M YaCTOTON KoJjeOaHUH.
HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, NPEIOMIICHUE, TOJISpU3aLHs,
mudpakiys, “HTepdepeHIINS.

OOHapy>xeHre HHYPAKPACHOTO U YIBTPAPHOICTOBOTO H3ITyYCHUH.

Yuenuuecxkuii sxcnepumenm, nadopamopuvie padomel, npaKmuxKym
1.M3yuenue napameTpoB 3ByKOBOI BOJIHBL.
2.V3y4eHue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema «OnTukay.

[IpsimonuHelHOE pacnpoCTpaHEHUE CBeTa B OAHOPOAHOHN cpene. Jlyu cBera. Toueunslit
UCTOUHMK cBeTa. OTpakeHHE cBeTa. 3aKOHbl OTpakeHHsi cBera. l[locTpoeHue wu300pakeHui
B miockoM 3epkaine. Chepuueckue 3epkana. IIpenmomsenue cBera. 3akOHBI MPETOMIICHHS CBETA.
AOCOIIOTHBIH MoKa3arelnp npesomieHns. OTHOCUTENbHBIN MOKa3aTelb npeiomiieHus. IloctosHeTBO
YacTOThl CBETA WM COOTHOUIEHWE JUIMH BOJIH NPU MEPEXOAE€ MOHOXPOMATHUYECKOTO CBETa 4epe3
TpaHUIly pasfieNia JBYX ONTUYECKHX cped. Xoj Jiyuedl B mpusme. Jucriepcusi cBeta. CIOXKHBIN
cocraB Oenoro cpera. ller. IlomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHBI yron MOIHOTO
BHYTPEHHETO OTPaKEHMS.

CoOupatomye ¥ pacceuBarone JUH3bL. ToHkas nuH3a. DOKycHOe paccTosHHe
Y ONTUYECKasl CUja TOHKOHM JIMH3bL. 3aBUCHMOCTH (DOKYCHOTO PAcCTOSIHUSI TOHKOW cepuuecKoi
JUH3BI OT €€ TeOMETPUM M OTHOCHTENBHOIO IMOKa3aTels mpenomiieHus. PopMyna TOHKOM JHMH3BI.
VYBenuuenne, aaBaeMoe JIMH30M. XOJ Jyda, MPOLIEAIIETr0 JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€
rmaBHOM onTuyeckoil ocu. [locTpoeHne m300paskeHHid TOYKH M OTpe3Ka MPsIMOil B COOMPAIOIINX
Y PaCCEeMBAIOIIMX JIMH3aX M WX cucTremax. Onrtudeckue mpubopsl. Paspemaromas criocoOHOCTb.
I'na3 xak ontuueckas cucrema. [Ipenens mpUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBass ontuka. Uurepdepenums cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HaOMIOJICHUST MAKCUMYMOB M MUHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [Ipumepbl Kiaccuueckux HMHTEepEpeHIMOHHBIX  cxeM. Jludpakmus cBera.
Judpakimonnas pemérka. YcnoBue HAOMIOJCHUS TJIaBHBIX MAaKCHMyMOB TpH  TaJIeHUU
MOHOXPOMAaTHUYECKOI'0 CBeTa Ha AU(paKkMOHHYI0 pemeTky. [lonspusanus cera.

Texnuueckue ycmpoucmea u mexHoIO2U4ecKue MNpoyeccvl: OYKH, JIyla, IEpUCKOIl,
¢doToanmapar, MUKpOCKOII, MTPOEKIIMOHHBIN amnmapar, IpOCBETJICHUE ONTUKHU, BOJIOKOHHAsI ONTHKA,
TQpaKIMOHHAsS PEeIETKA.

Hemoncmpayuu
3aKOHBI OTPAKEHUS CBETA.
HccnenoBanue npenomiieHNs CBETa.
Habnronenne moimHOro BHYTPEHHETO OTPasKEHHUS.
Mopens cBeTOBOA.
HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 TUIOCKOMAPAIUIETIbHYIO TUIACTHHY U TIPU3MY.
HccnenoBanue cBOMCTB N300payKEHUH B JIMH3AX.
Monenu MUKpOCKOMa, TEIECKOIIa.
Habmonenne naTepdepeHiym crera.
Habnronenue 11BETOB TOHKUX IUIEHOK.



HaGmonenue nudpaxuuu cBera.

Nzydenue mudpakiiMOHHON PEHIETKH.

HaGmonenue nudpakimoHHOTO CIIeKTpa.

Habmonenue mucnepcnu cBera.

Habironenue nonsipusanuu cBera.

ITpumeHenune NonAponIoB Ul U3YUEHUsSI MEXaHUYECKUX HAIPSHKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym
M3mepenne nokasaress NpeIOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MpUMepe KUAKUX JIMH3).
N3mepenne pOKyCHOTo paccTOSHUS pacCeUBAIOILUX JIMH3.
[Tonydenue n300paxeHust B CHCTEME U3 IUIOCKOTO 3€pKaJla U JIMH3BL.
[Tonyuenue n306paXkeHus B CUCTEME U3 ABYX JIMH3.
KoHcTpynpoBaHue TeNeCKONMYECKUX CUCTEM.
Hab6monenue mudpaxuuu, uHTEpepeHnn 1 NoIsIpu3aliy CBeTa.
N3yueHune nonsipuzanyy CBeTa, OTpaXXEHHOIO OT MOBEPXHOCTU AUIIEKTPUKA.
N3ydenne nutepdepeHInu 1a3epHOro U3Iy4eHus Ha ABYX LIETIsIX.
Habmonenue qucriepcun.
Hab6moznenue u uccneoBanye Ju(ppakiiuOHHOTO CIIEKTpa.
N3mepeHune nimHbl CBETOBOM BOJIHBIL.
[TonyyeHue criekTpa U3JIy4eHuUs CBETOMO/1A IPU TOMOLIN TU(PPAKLIMOHHOM PeIETKY.
Tema «OCHOBBI ClleMAJbHOI TEOPHH OTHOCHTEJIBLHOCTH.

I'paHnupl IPUMEHMMOCTH KJIacCHMYECKOM MexaHukd. llocTymaTel crnenuanbHOR Teopuu
oTHOcUTENBbHOCTU. [IpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpasoBanus Jlopenua. YcinoBue
NPUYMHHOCTU. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAILICHUE AJIMHBI.
OHeprusi Y UMITYJIbC PENATUBUCTCKOM 4yacTHlbl. CBS3b Macchl C3HEPrUed U UMITYJIbCOM
PEIATUBUCTCKON YaCTULIBL. DHEPTHsI ITOKOSI.

Texnuueckue ycmpoticmea u mexHo102u4ecKue npoyeccsl: CIlyTHUKOBbIE MPUEMHHKH, YCKOPUTEIH
3apsDKEHHBIX YacTHLI.

Yuenuueckuii sxcnepumenm, nadopamopnwie pabomol, npakmuxym
1. Onpenenenne uMIyIbca M 3HEPTUM PEIATHUBUCTCKUX dacTull (1o ¢oTtorpadusiM TpeKoB

3apsDKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Paznen 6. KBanToBasi pusuka

Tema «KopnyckyJasipHO-BOJIHOBOM 1yaJIu3M».

PaBHOBecHOEe TemIOBOe H3IydeHUE (M3JTydyeHHe aOCONIOTHO UEPHOro Tena). 3aKOH
cmemenus Buna. 'mnoresa [Inanka o kBanTax. @oTOHBI. DHEPrUsl U UMITYJILC (OTOHA.

®otoaddext. OnbiTel A. I'. Cronerosa. 3akoHs! poroaddexra. YpaBHeHne DUHIITENHA 15
dorordpdexra. «KpacHas rpanuna» ¢oroaddekra. J[aBnenue csera (B 4aCTHOCTH, JIaBIIEHHE CBETa
Ha  a0COJIOTHO  MOTJIOUIAIONIYIO M AOCOMIOTHO  OTPAXKAIOIIYI0  MOBEPXHOCTh).  OMBITHI
I1. H. JIebenena.

BonHoseie cBorictBa yactul. Bomnbsl ne bpoiura. [lnvHa BonHbI ae bpoins u pazMepsl
o0yacTy JIOKalu3alMy ABIKYIercss yacTuipl. KopmyckyssipHO-BoIHOBOM ayanu3M. udpakuus
SNEKTPOHOB  Ha  Kpuctauax. Cnemuduka u3mepeHuid B MUkpomupe.  COOTHOIIEHUS
HeonpenenénHocre ['elizendepra.

Texnuueckue ycmpoucmea u mexHoIoSU4ecKue Npoyeccyl: CIEKTPOMETpP, (OTORIIEMEHT,
(boTonaTYMK, TYHHEIbHBI MUKPOCKOII, COJTHEYHas OaTapesi, CBETOIHO/.

JHemoncmpayuu
®doTtoddh ekt Ha yCTaHOBKE C ITUHKOBOM TTACTUHOM.
HccnenoBanue 3aKOHOB BHEITHETO (hoTod(deKTa.
HccnenoBanue 3aBUCHMOCTH CONTPOTHUBIICHNUS ITOJIYTIPOBOJHUKOB OT OCBELIEHHOCTH.
Ceeroauon.
Conneunas 6arapest.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym

WooNoar~wWNE
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1. UccnenoBanue GoTopesucTopa.
2. Nsmepenne nocrosinHoi [tanka Ha ocHOBe uccenoBanus Gporodddekra.
3. HccrenoBanre 3aBUCHMOCTH CHJIBI TOKA YE€PE3 CBETOAMO/] OT HAIPSKEHUSI.

Tema «®u3uka aTromMa».

OmnBITHI 10 UCCTIEIOBAHUIO CTpoeHus atoma. [lmanerapHast mojens atoma Pesepdopma.

[Tocrynarel bopa. M3nydenue u norsomieHue (OTOHOB IMPH TMEPEXOAe aToMa C OAHOTO
YPOBHSI B3HEpruu Ha JApyroil. Bupuel crextpoB. CHekTp ypoBHEH SHEpruu aroma BOJOpPOJA.
CrioHTaHHOE ¥ BBIHYKICHHOE M3lTydeHue cBeTa. Jlazep.

Texnuueckue ycmpoucmea U MmexHOIO2UYeCKUe Npoyeccyl:  CIEKTPAIbHBIA  aHaIU3
(CHeKTpOCKoOI), J1a3ep, KBAaHTOBBIM KOMITBIOTED.

Jemoncmpayuu

Monensb ombita Pezepdopaa.

HaOmronenue mmHeHYaThIX CIEKTPOB.

YCTpoiicTBO U IeHCTBIE CUETUMKA HOHU3UPYIOIINX YACTHII.
Onpenenenyie AIMHBI BOJIHBI JIA3€PHOTO U3TY4YEHUSL.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomol, nPAKMUKym
1. HaGmrogeHue JIMHEHYaTOro CreKTpa.

2. HccnenoBanne CHEKTpa pPa3peKEHHOTO aTOMAapHOrO BOAOPOJA U U3MEPEHUE TOCTOSIHHON
Punbepra.

Tema «®u3uKa ATOMHOTO SI/IPA M 3JIEMEHTAPHBIX YACTHID».

PammoaktuBHOCTE. Anb(a-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIA Oera-pacmaza. 'amma-
u3TyueHue. 3aKoH paJMoaKTUBHOIO pacrana. Hykionnas monens simpa I'eiizenOepra — ViBaneHko.
3apsia simpa. MaccoBoe uucio siipa. M3otomel. PagmoaktuBHbie nM30TONBI B mpupojae. CBoiicTBa
WMOHU3UPYIOILIETO U3TydeHHs. BiusHue paaroakTHBHOCTH Ha KHUBbIE OpraHuW3Mbl. EcTecTBeHHBIN
¢doH uznydenus. Jlozumerpus.

SInepHble cuibl. DHEPrust CBsI3M HYKJIOHOB B sipe. JlegekT Macchl sipa.

Anepusie peakiun. [lenenue u cunres siaep. SAnepusie peaktopsl. [Ipodrems! yripapisieMoro
TEPMOSIZICPHOTO CUHTE3a. DKOJIOTUUECKHE aCTIEKThI PA3BUTHS SIIEPHON SHEPTETUKU.

Mertonpl perucTpaliii UM UCCIENOBaHMS BJEeMEHTapHbIX dacTull.  DyHIameHTaIbHbIE
B3auMozencTBus. bapronsl, Me30HbI 1 enToHbl. [Ipencrasnenne o CtangapTHON MOJEH.

KBapk-rimoonHas mozens aapoHoB. @usnka 3a npenenamu CranaaptHoi mozaenu. TémHas
Mmarepus 1 TéMHasi SHeprusi. ETuHCTBO (hu3nueckoit KapTHHBI MHUpa.

Texnuueckue ycmpoticmea u mexHonio2udeckue npoyeccvl: NTO3UMETp, Kamepa Buibcona,
SAEPHBIN PeakTop, TEPMOSIEPHBIIM peakTop, aToMHast 60MOa, MarHUTHO-PE30HAHCHAs TOMOTpagusl.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomul, npaKkmukym
1. MccnenoBanue TpekoB yacTHIL (IO TOTOBBIM (poTorpadusim).

2. VccnemoBaHue paioakTUBHOTO ()OHA C UCIIOIB30BAHUEM JIO3UMETPA.
3. Vzyuenue normomieHus 6eTa-4yacTUIl ATFOMUHHEM.

Paznen 7. DiieMeHTBI aCTPOHOMMH M aACTPOGU3UKH

Orarnbl pa3BuTHs acTpoHoMuu. lIpukiagHoe U MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUM.
[TpuMeHrMOCTh 3aKOHOB (PU3HUKH AJIs1 00BSICHEHHS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meronpl  acTpOHOMHMYECKHX HcciaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE TEJIECKOIIBI,
paaroTeNecKonbl, BHeaTMOc(hepHasi aCTPOHOMHUSL.

Bupn 38é31H0r0 HeOGa. Co3Be3us, sipKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE BHKEHUE.

Conneunas cucrema. Connie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoJTHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [MarpaMma «CIEeKTpaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IBI
[JIAaBHOM TIOCJIENIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsi 3BE3]] IJIaBHOM
NIOCJIEIOBATENbHOCTH. BHYyTpeHHee cTpoeHue 3BE3N. CoBpeMeHHbIE TPEACTABIECHUS O
MPOUCXOXKICHUU U 3BoTIoLIMHU CoNTHIIA ¥ 3BE3/1. DTambl )KU3HU 3BE3]L.

Mneunsiit [lyts — Hama [Nanaktuka. [lonoxenue u aprxenue Connua B [Manaktuke. Turbl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIE AbIPHI B SIpax ralakTHK.

Bcenennas. Pacumpenne Bceenennoil. 3akon Xa0O6ma. PaszOeranme ramaktuk. Teopus



Bonbioro B3peiBa. PemukroBoe uznyyenue. MacuirabHas ctpykrypa BeenenHoil. MeraranakTuka.
Hepeménnble npo6aeMbl aCTPOHOMHH.

Yuenuueckue naonwoenus

HaGuronenus 3B€3qH0ro Heba HEBOOPYKEHHBIM IJ1a30M € HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
NPUIOKEHHUN JUTA ONpEICNICHUs TTOJI0KEHNsI HeOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ust CeBepHoro mnosymapust 4 sipkue 3BE3apl.  HaOmronenust B Teneckorn JIyHbI, IUIaHET,
TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKNil MPAKTUKYM

CnocoOb1 u3mMepeHus (U3MYECKUX BEIUYMH C MCIOJIB30BAHMEM aHAJIOTOBBIX M IM(POBBIX
U3MEPUTEIIbHBIX IPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIIBLHbIE
HOTPEIHOCTH M3MepeHni puznueckux BemmurH. OIeHKa TPaHuIl TTOT PEIIHOCTEH.
[IpoBeneHHe KOCBEHHBIX W3MEPEHHMH, MCCIIEI0BaHUNA 3aBUCUMOCTEH (U3MUYECKUX BEJIUYUH,
IPOBEPKA MPEUIOKEHHBIX THIOTE3 (86100p U3 pabom, ONUCAHHBIX 6 MEMAMUYECKUX pazo0enax
«Vuenuueckuii sxcnepumenm, 1a6opamopHvle padomul, NPAKMUKYM).

O0o0maronee noBTopeHne

OOo0uieHne Y cucTeMaTH3alusl — COIACp)KaHMs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynsipHasg (u3nMKa U TEPMOJUMHAMUKAY, «JEeKTpoauHamMuKa», «KoneGaHus U BOJIHBDY,
«OCHOBBI ~ CHELMATBHOM TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢u3Mka», «DIEMEHTHI
ACTPOHOMUH U aCTPOPU3UKIY.

Ponp  (u3ukum ¥ acTpoHOMHUM B SKOHOMHYECKOM, TEXHOJOIMYECKOH, COLMaIbHON
Y 9TUYECKOH cepax e TeTbHOCTH YeJI0BEeKa; POJlb U MECTO (PM3MKH M aCTPOHOMHUH B COBPEMEHHOM
HAyyHOH KapTUHE MHpa; 3HAUYEHHWE ONMCATEIbHOM, CHCTEeMaTH3UpyoUleH, OObSICHUTEIbHON
Y [IPOTHOCTHYECKOW (YHKIMHA (DU3HMYECKON TEOpHH; poib (DU3MUECKOW TEOpHH B (POPMHPOBAHUH
HpeICTaBIeHn 0 GU3MYECKONH KapTUHE MHUpa, MECTO (M3MYECKON KapTHUHBI MHUpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O IPUPOJIE.

MesxnpenmeTHble CBSI3H.

Nzyuenne Kypca bu3uKH yIITyONEHHOTO YPOBHS B 11 KJ1acce
OCYILECTBIISETCSI C YYETOM COAEP)KATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMuh MaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpa(uu U TEXHOIOTHH.

Mesicnpeomemnble NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBIEHUE, Hay4yHbIM (akT, rumo-te3a, ¢u3MyecKas BeIUYMHA, 3aKOH, TEOpHs, HAOIIO/EHME,
AKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENIb, U3MEPEHUE, MOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHbIC
npuOopsbl, M poBas 1adopaTopusl.

Mamemamuxka: PemieHue cucteMmbl ypaBHEHHH. Tpuronomerpuyeckue (QyHKIHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI€HC; OCHOBHOE TPHIOHOMETPHYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIIMM Ha OCH KOOpAMHAT, CJIOXEHUE BEKTOpPOB. [IpoM3BOIHBIE 3JI€MEHTAPHBIX (GYHKIUIL.
[Tpu3Haky mog06us TPEyroJbHUKOB, ONpe/IeSIeHUe TUIOIAAN IIOCKUX (GUryp u o0béma Ted.

Buonozus: >nekTpuyeckye SBIECHUS B )KUBOW IPUPOJIE, KOeOaTeNbHbIE IBUKEHUS B )KUBON
IPUPOZE, DKOJIOTUYECKUE PHUCKU IIPU TPOU3BOJACTBE DIIEKTPOIHEPIUH, SJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPY)KAIOLIeW Cpefbl, YIbTPa3ByKOBas JWArHOCTHKA B MEIMLIMHE, OINTHYECKHE
ABJICHUS B KHMBOM IPUPOJIE.

Xumusn: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTAIMYecKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUECKON PeIIETKY, CIIEKTPAIbHbINA aHAIU3.

T'eocpagpus: MarHUTHBIE TIONMIOCA 3€MIIM, 3aJIE)KU MAarHUTHBIX Py, (OTOCHhEMKA 3eMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, JEKTPOMAarHUTOB, 3JIEKTPOJBUTATEND
Slkobu, TeHepaTop NEPEeMEHHOr0 TOKa, MWHAYKIMOHHAs I€4b, JIMHUM 3JIEKTpoIepenady,
AJNIEKTPOJIBUTATENb, Pajap, pPATUONPUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
YABTPa3BYKOBAasl JUArHOCTHKA B TEXHUKE, IPOEKIIMOHHBIN almapar, BOJIOKOHHAs ONTHKA, COJTHEUHAs!
Oarapesi, CITyTHUKOBBIE TPUEMHHUKH, sIEpHAst JHEPTeTHKA U SKOJIOTUUYECKUE ACTIEKThI €€ Pa3BUTHSL.



6. Comcox LIOP u D0P.

Ha ypoxax mnpu wu3ydeHUM (QU3MKH MHCIOJB3YIOTCA CIEAYIOLIME 3JIEKTPOHHBIE
(uudpoBbIe) 00pa3oBaTEIbHBIC PECYPCHI.
Haspanune 0P, pe:kxum nocryna Coaepixanue

POII (poccuiickas 2JIEKTpOHHAS IIKOJIA)
https://fg.resh.edu.ru

DNEeKTPOHHBIN OaHK 3aJJaHuM IS OIEHKH
(YHKITMOHATTLHOM TPaMOTHOCTH

POII (poccuiickas 2JIEKTPOHHAS IIKOJIA)
https://resh.edu.ru

O6yqa}oume BUJCO U KPpAaTKHUE KOHCIICKTHI I10
X COACPIKAHUTIO, pa3HOYPOBHECBLIC TCCThI

bubmuoreka  nmdpoBoro - 00pa3OBATEILHOTO
KOHTeHTa Akagemun Munnpocseienus Poccuun
https://urok.apkpro.ru/

baza 3maumii B coorBerctBuH ¢ DPI'OC ¢
WCIIOJIb30BAaHUEM  COBPEMEHHBIX  CIIOCOOOB
BU3YyaJU3allui MaTepraia

Menunareka OOO «lIpocsemienne»
https://media.prosv.ru/content/

Co3nanue mozenei GU3NIecKux sIBICHUI
CpeICTBaMU KOMIIBIOTEPHOW aHUMAIIWH.
COopHHK 32124 1 JTaOOPAaTOPHBIX padoT

MenuanunakTuka
http://mediadidaktika.ru

BuprtyanbsHbie 1a00opaTtopHble pabOThl U OIBITHI
1o usuke

baza nudpoBsix 00pa3oBaTeIbHBIX PECypCOB
«udoypoxr»
https://iu.ru/video-lessons

Matepuansl A1 U3y4eHus pU3uKu:
JEMOHCTPALIMOHHBIE BUJIEO0, 3a1a4H, TECThI

baza nudpoBsix 00pa3oBaTeIbHBIX PECypCOB
«MynapTHYPOK»
https://multiurok.ru/files/baza-tsifrovykh-
obrazovatelnykh-resursov-po-fizike.html

Matepuansl 411 U3y4eHus (pU3uKu:
JEMOHCTPALIMOHHBIE BUJIEO0, 3a1a4U, TECTBI

OU3NKOH
http://seninvg07.narod.ru/004 fiz lab.htm

BuptyanbsHsle 1abopaTopHble pabOThI

«Knacc!nas gpusuka»
http://www.class-fizika.narod.ru

3aHUMaTeNbHbIE MaTEpUANbI JUIsl MOJATOTOBKH K
ypokaMm B (paKyJIbTaTUBHBIM 3aHATHSIM.

GetAClass - ®13MKa B oNbiTax U IKCNEPUMEHTAX
https://www.getaclass.ru/edu

I[eMOHCTpaI_II/IOHHHﬁ OKCIICPUMCHT, BUACO

Pemy EI'D
https://phys-oge.sdamgia.ru

bank pa3HOypOBHEBBIX 3aJJaHU,
TPEHUPOBOUYHBIE BapraHThl OI'D

Tpenaxep «O06maxo 3Hanwmii. [lIkomay.
https://school.oblakoz.ru/materials/463635

Buprtyanbabie 1a0.paboThl, pa3HOYpOBHEBBIE
CaMOCTOSITeNIbHbIE PaOOTHI

bubnuotexa I[{udposoro odbpazoBarenbHOTO
xonrtenra (LIOK)

https://m.edsoo.ru/

¢usuka https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f413034

baza 3HaHMii, BU3yanu3anus yaueoHoro
MaTepHana, pa3paboTaHa B COOTBETCTBUH C
OI'OC, mpuMepHbIMH OCHOBHBIMU
o0pa3oBaTeNbHBIMU MPOTPaMMaMH U
YHUBEPCAIbHBIM TEMATHYECKUM
KJIaCCU(UKATOPOM.

Poccuiickuii 061meo0pa3oBaTenbHbINA TOPTAI.
experiment.edu.ru/catalog. asp?ob no12370

KOJIJICKI_[I/IH OKCIICPUMCHTOB I10 (I)I/I3I/IKC

duzukomn
http://www.fizika.ru/

Marepuansl a5 u3ydeHus GU3NKU: 33714,
TECThI, CIIPABOYHUKH, UTPbI

Pacckasbl 0 pusmnkax.
http://www.1september.ru/ru/fiz/2002/29/cont29.

BocnomuHaHnust COBpeMEHHHUKOB O BCTpeyax ¢
KPYNHBIMU (PU3UKaMU Halllei cTpaHbl



https://fg.resh.edu.ru/
https://resh.edu.ru/
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&utf=1
https://media.prosv.ru/content/
http://mediadidaktika.ru/
https://iu.ru/video-lessons
https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html
https://multiurok.ru/files/baza-tsifrovykh-obrazovatelnykh-resursov-po-fizike.html
http://seninvg07.narod.ru/004_fiz_lab.htm
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.class-fizika.narod.ru%2F
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.youtube.com/channel/UCSiMRgysUoHBUcbKnhJMlSA
https://www.getaclass.ru/edu
https://phys-oge.sdamgia.ru/
https://school.oblakoz.ru/materials/463635
https://m.edsoo.ru/7f41c97c
https://lesson.edu.ru/03/07
https://m.edsoo.ru/7f413034
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fnizhnekamsk-umc.org.ru%2Fexperiment.edu.ru%2Fcatalog.asp%3Fob_no12370
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.fizika.ru%2F
https://docviewer.yandex.ru/r.xml?sk=b428a1fcf37b38e888a83bd0fa6bf7ff&url=http%3A%2F%2Fwww.1september.ru%2Fru%2Ffiz%2F2002%2F29%2Fcont29.htm
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