MHHHUCTEPCTBO MTPOCBEIEHUSI POCCUICKOM ®EJNEPAIIUN
MyHuuunajibHoe Ka3eHHOe 0011eo0pa3oBaTe/ibHOe yUpeskaeHue
« Pa3BeTbeBcKas cpeHsisi 0011e00pa3oBaTe/ibHAA LIKO0JIA

Kene3noropckoro paiiona Kypckoii o61actm»

Paccmorpeno CornacoBano YT1Bep:KkaeHo

HA NeJaroru4ecKom 3aMeCTHUTE/Ib TUPEKTOPa Jdupexktop MKOY
coBere « PazBerpeBckas COL»
IIporokoa Nel ot 01.09. 2023r. IIpuxa3 Ne 1-159/020t1 01.09.2023r

Yepubimes H.B.

MopnuncaHo

YepHbIW yupposorn
I/l noAnncbIo:

eB ropb YepHbliwes

Bnagumn Yroee

BnagumupoBuy

POBNY  [Hara:2023.1018
11:14:03 +03'00"

PABOYASA ITPOT'PAMMA
YuyeoHoro npeamera « ®usuka. bazoBblii ypoBeHb «

s ooyuaromuxess  10-11 kiaaccos

II. Tenanunbiii,2023 roa



HHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke 0a30BOTO ypOBHS Ha YpPOBHE CpEAHEro oO0Imero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
denepasbHON paboyeidl MpOrpaMMbl BOCHUTAHUS W KOHIICTIIMM TIPENOJAaBaHUS Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
peanu3yoImx 0CHOBHBIE 00pa3oBaTeNbHbIe TporpaMMbl. CoaepikaHue MporpaMmbl 1o (u3nke
HaIpaBJICHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM KapTHUHBI MHpa oOydarommxcs 10-11
KJIaCCOB MpH 00yueHNH uX (u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBerctByer TpeboanusmM ®I'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, TIPEMETHBIM M METaIllPEJIMETHBIM pe3yiabTaTaM OOYy4YCHHS, a TaKKe yIHTHIBACT
HEOOXOJIMMOCTh peATM3aId  MEXIPEIMETHBIX CBsi3ed (U3MKM C €CTeCTBEHHOHAYYHBIMU
y4eOHBIMH TIpeIMeTaMu. B Hell omnpenensroTcss OCHOBHBIC IEIH U3YyYeHUsT (U3WKH Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, TIJIAHUPYEMbIE pPeE3ylIbTaTbl OCBOEHUS Kypca (PU3UKHU:
JTUYHOCTHBIC, METANpeIMETHbIC, IpeIMeTHbIe (Ha 0a30BoM ypoBHE). [Iporpamma mo Qusnke
BKITIOYACT: TUIAHWPYEMBIE pPEe3yJIbTaThl OCBOCHUS Kypca (H3MKH Ha 0a30BOM YpOBHE, B TOM
qrcie TpeAMETHBIE pe3ylbTaThl IO ToJaM OOYYEeHHs; COJepKaHHe Y4eOHOTrO MpeaMera
«Dusuka» no rogam oOydenus. [IporpamMmma no ¢puszmke MOXKET ObITh MCIIOIH30BAHA YIUTEISIMU
KaK OCHOBa ISl COCTaBJICHUS CBOMX paboumx mporpamm. [Ipu pazpabotke paboueii mporpaMmmsbl
B TEMaTHYECKOM IUIAHUPOBAHUHM JOJDKHBI OBITH YYTEHBl BO3MOKHOCTH HCHOJIb30BaHUS
ANEKTPOHHBIX (IH(PPOBHIX) 00Pa30BATEIBHBIX PECYPCOB, SBIISIONIMXCA YI€OHOMETOAUYECKUMHU
MarepuagaMu (MyJIbTHUMEOUITHbIE TPOTpaMMBbl, D3JEKTPOHHbIE Y4YEOHUKH U 33JaYHUKH,
ANIEKTPOHHBbIE OWOIMOTEKH, BUPTyalbHbIE JAOOPATOPHH, HUIPOBBIE MPOrPAMMBbI, KOJUIEKLIUU
nudpoBEIX 00pa3oBaTEIBHBIX PECYpPCOB), PEATM3YIOMUMH JUJIAKTHYCCKHE BO3MOXKHOCTH
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COJEp)KaHHE KOTOPBIX COOTBETCTBYET
3aKOHOJATEIHCTBY 00 00pa3oBaHUMU.

[IporpamMma 1o (pu3uke HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUHUTEIEH U MPEIOCTABIISET
BO3MOXHOCTh JUISl PeaTU3allii Pa3IMYHbIXMETOJUUECKUX MOAX0JI0B K OpraHu3alid 00y4eHUs
(bu3MKe Mpu yCIOBUH COXPaHEHHsI 00513aTENBHOI YaCTH COJIepKaHUs Kypca.

duznka Kak HayKa O Hauboee 06I_HI/IX 3dKOHaX HNpUPOJbI, BBICTYIIAA B KadCCTBC yqe6H0r0
npeamMeTa B MIKOJIC, BHOCUT CymeCTBeHHBIﬁ BKJIaJl B CUCTEMY 3HaHUK 00 OKpYyKaromeM MHUpe.

HIkosnbHBIH Kypc (uU3MKM — cHCTEMOOOPa3yOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuen, Onosoruel, pusnueckoii reorpadueil 1 aCTpOHOMUEH.

Hcnonp3oBaHue W aKTHUBHOE IMPUMCHCHUC (I)I/ISI/ILIGCKI/IX 3HaHUH ONPCACIIACT XapaKTep U
pa3sBUTHUC pa3H006pa3HHx TEXHOJIOTHH B C(I)epe OHEPICTUKU, TPpAaHCIIOPTA, OCBOCHUSA KOCMOCA,
MOJIYYCHHA HOBBIX MAaTCPpHUAJIIOB C 3aJaHHBIMHA CBOMCTBAMHM U APYyTux.

W3yuenne pu3nku BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI
Mupa oOydarouuxcs, B (GOpMUpOBAaHUE YMEHMH NPUMEHSTh HaydyHBIH METOJ TMO3HaHHs MpU
BBITIOJTHEHUH UMU Y4eOHBIX HCCIIeI0BaHHM.



B ocHOBy Kkypca (QU3HMKH Ui YPOBHS cpeaHero oOmiero oOpa3oBaHUS IOJIOKEH P HICH,
KOTOpbIE MOXHO paccMaTpuBaTh KaK IPHUHLHUIIBI e€ro nocrpoeHus. Mpaes nemoctHoctu. B
COOTBETCTBUU C HEM KypC SBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX
pa3znenoB (pU3MKH, BKIIOYAET KaK BOIIPOCH KIIACCUYECKOH, TaK M COBPEMEHHOHN (PU3HUKH.

Wnes renepanmu3anuu. B cooTBeTcTBMM ¢ HeW Marepuan Kypca (QHU3UKH OOBEAMHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusieTcs (OpMUpOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U II0JIE.

WNnes rymanutapusanmu. E€ peanmsanus nOpeanosiaraeT HCIOJIb30BAHME TI'yMaHHUTapHOTO
MOoTeHIMaIa (PU3NUYECKON HAYKH, OCMBICICHHE CBSA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Uness nmpuknagHoit HampasieHHocTu. Kypc ¢usumku mnpesmnosiaraeT 3HaKOMCTBO C IIHPOKUAM
KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPHI U 3aKOHOB.

Wnes okomorusauuu pealmsyercs IOCPEINCTBOM  BBEICHMS  OJJIEMEHTOB  COACPIKAHMS,
MOCBAIMIEHHBIX HKOJIOTMUECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyXAeHUsI MPo0IeM palliOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTUYECKOH 0€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTAMH Kypca (PH3UKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUs SBISIFOTCS
¢duszudeckue Teopun (GOpMHpPOBAHWE TPEACTABICHHH O CTPYKTYpE MOCTPOCHUs (Pu3ndecKoin
TeopuH, poiu (PyHTAMEHTAIBHBIX 3aKOHOB W TPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHHUIX O
MPHUPOJIC, TPAHUIIAX TPUMEHUMOCTH TEOPHUH, /ISl OTIMCAaHWs €CTeCTBEHHO-HAYUHBIX SIBICHUN H
MIPOIIECCOB).

CucTeMHO-JIeITEIbHOCTHBIA MOJAX0A B Kypce (U3MKH pean3yeTcsl MPexJe BCero 3a CyeT
OpraHu3aIy SKCIIEPUMEHTAILHOM e TEIIbHOCTH 00yJatoIuXCsl.

Jlns Ga3oBoro ypoBHS Kypca (HU3UKH — 3TO HCHOJIb30BAHUE CHCTEMbI (HPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOPBIE B MPOrpaMMe Mo (Qu3uke
00BbeAMHEHBI B OOIINN CIUCOK YUEHUYECKUX NMPAKTUYECKUX PadoT.

Brigenenne B YKa3aHHOM IICPCUHC Ha60paTOpHLIX pa60T, INPOBOAMMBIX JIA KOHTPOJIAA H
OLCHKH, OCYHICCTBIISICTCS YYaCTHUKAMU o6pa30BaTean0ro mponecca uCxXoasa u3 0COOEHHOCTEH
IUIAaHUPOBAHUA MW OCHAIICHUA KaOuHeTa (I)I/ISI/IKI/I. HpI/I 9TOM 0OecreYnBaeTcs OBJIaACHHUC
O6y‘IaIOH_II/IMI/IC$I YMCHHAMU TMPOBOJAUTH KOCBCHHBIC HU3MCPCHUA, UCCICHOBAHUA 3aBUCHUMOCTEH
(1)I/ISI/ILICCKI/IX BCJIMYHH U IOCTAHOBKY OIIBITOB IIO ITPOBEPKE MPCIIOKCHHBIX T'HIIOTE3.

bonpmoe BHUMaHUE YACIACTCA PCUICHUTO paC‘IéTHLIX N Ka4CCTBCHHBIX 3a/1a4. HpI/I 9TOM JJId
paCIIéTHLIX 3aa4 IMMPUOPUTETOM SABJIAKOTCA 3a4da4n C SIBHO 3aJIaHHOM CI)PBPI"ICCKOﬁ MOACIBIO,
MO3BOJIAOIHUEC MPUMCHATH HU3YUYCHHBIC 3aKOHBI U 3aKOHOMCPHOCTHU KaK M3 OIOHOTI'0 pa3Jciia
KypcCa, TaK 1 UHTCTPUPYA 3HAHUSA U3 PA3HBIX pa3JCIIOB.

Jlns KayecTBEHHBIX 33/a4 TPUOPUTETOM SBIIAIOTCS 3aJaHusl Ha OOBSCHEHHWE NPOTEKaHUS
(¢u3nUecKux SBICHUH U MPOLECCOB B OKPYKAIOIEH *KHU3HH, TpeOyromire BpiOopa (uzndeckoit
MOJEIH ISl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ tpedoanusmu @I'OC COO k mMaTepuanbHO-TEXHUYECKOMY OOECTICUCHUIO
y4eOHOTO mporiecca 0a30BbIi YpOBEHb Kypca (PU3HKH HAa yPOBHE CpeaHEro o0miero 0opa3oBaHus
AOJDKCH H3y4YaTbCAd B YCJIOBUAX IMPECAMCTHOIO KaGI/IHeTa (1)I/I3I/IKI/I HIn B YCIOBUAX
WHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

B xabunere ¢u3uku 1OMKHO OBITH HeoOXoammoe aboparopHoe OOOpYIOBAHHE IS
BBITIOJTHEHUS] YKa3aHHBIX B MpOrpaMMe N0 (PU3MKE YYEHHUYECKUX IPAKTHUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMOoHCTpaIoHHOE 000pyI0BaHNE (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAIIbHON
JOCTaTOYHOCTH M OOECHEeUMBAET IOCTAHOBKY II€PEUMCICHHBIX B IpOrpaMMe Mo (usmke
KIIFOYEBBIX JIEMOHCTpAalMiA JUIS  HUCCIIEOBaHMSI M3y4aeMbIX SBJIEHUH U  IPOIIECCOB,
SMIUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopartopHoe 000pyAOBaHUE ISl YUEHHYECKMX NPAKTHUECKUX padoT (opMupyeTrcsi B BHUJE
TEMaTUYEeCKMX KOMIUIEKTOB M oOOecrednBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuaronuxca. Temarndyeckue KOMIUIEKTHI J1aOOpPaTOpHOTO 0OOPYAOBAHUS JOJDKHBI OBITH
MIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUE IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJISIMH W3Y4YeHHUS (PU3UKK B 00mEeM oOpa30BaHHWM SBIAIOTCS: (OPMHUpPOBAHUE
MHTEpeca M CTpeMyIeHHs OOydarouuxcs K HayYHOMY HU3YYEHHUIO MPUPOJIBI, Pa3BUTHE HX
MHTEJUJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (POPMHUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4eHHUs OCHOB CTPOCHUS MaTepuu
1 (yHITaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre YMEHHI OOBSCHATH SBJIEHUS C HCIOJIb30BaHHEM (PU3MYECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TPEACTABICHUNA O PO (DU3MKHU Uil Pa3BUTHUSL JIPYTHMX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI.

JlocTrkeHne 3TUX 1eseld 00ecreurnBaeTcs peleHneM CIeAyIONX 3aa4 B MPOLEcce U3yYeHUS
Kypca (pu3MKu Ha YpOBHE CpeiHero ooIiero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUHM 00 00ImKX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX,
BKJIIOYAs MEXaHWKY, MOJIEKYJSPHYIO (U3HKY, 3JEKTPOJUHAMUKY, KBAaHTOBYIO (H3UKY U
3JIEMEHTHI aCTPO(U3UKH;

(I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ MNPUMCHATb TCOPECTUYCCKUC 3HAHUA I 00BsICHEHUS q)HSH‘IeCKI/IX
SIBJICHUN B MpuUpoac U AJid IMPUHATUSA TPAKTUUCCKUX pemeHHﬁ B IIOBCETHEBHOM KH3HH,

OCBOEHHE CIIOCOOOB PEIICHUs Pa3TUYHbIX 33/1a4 C SIBHO 33JaHHOM (U3MUYECKOI MOJIENbI0, 3a/1a4,
MOAPA3yMEBAIOIINX CAMOCTOSTENbHOE co3/aHue (U3UYECKON MOJIENH, aIeKBaTHON YCIOBUSM
3aa4H;



MOHVUMAaHUE (PU3NYCCKUX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITCIILHOTO TUIAHUPOBAaHUS M TMPOBEACHUA  (DU3HUECKUX
OKCIEPUMEHTOB, aHAJM3a W WHTEpPIpEeTanud HWHGOPMALUU, OINPEACICHHS JTOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yJIbTaTa;

CO3JIaHME YCIOBHUM I Pa3BUTHUS YMEHHM IPOEKTHO-HCCIENIOBATEIbCKOM, TBOPUYECKOM
JEATEIIbHOCTH.

Ha usyuenume ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE CpEeAHETO 0O0IIero oOpa3oBaHUS
otBoautTcs 136 yvacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yacoB (2
yaca B Henemo). [Ipennmaraemblii B mnporpamme 1o (¢uU3MKe IepedyeHb J1adOopaTOpHBIX U
MPAaKTUYECKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BHIOOP TPOBEICHHUS
Ja00paTOPHBIX pabOT U OMBITOB C YUETOM UHIUBHUIYATBHBIX OCOOCHHOCTEN 00YJArOIINXCS.

JIrobast pabodass mporpamMma JIOJDKHA TIOJIHOCTBIO BKIIIOYATh B Ce€Osl COJAEpKaHWE JTaHHOU
MIPOrpaMMBbl IO (PU3HKE.

COIJEP KXAHUE OBYUEHUA
10 KJIACC
Pa3znen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUS.

O®uzuka — Hayka o mnpupoae. Haydnpie MeToapl MO3HAHUS OKpykarouero Mmupa. Posb
SKCIEPUMEHTA U TEOPUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MopenupoBanue GU3NUECKUX SBIECHUN U TIpoiieccoB. Hayunsie runore3sl. usnyeckue 3aKOHbBI
1 Teopun. ['paHuIpl IPUMEHUMOCTH GU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBUS.

Ponrs m wmecto ¢usuku B (QopMUpPOBAaHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

JdemoHcTpauuu

AmHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC AATUUKH. Pazmen
Pa3zpen 2. Mexanuka

Tema 1. Kunemartnka

Mexanndeckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOro ABMKEHMA. Cucrema OTcyéTa.
Tpaexropus.

HepeMemeHHe, CKOpPOCTb (Cpe,I[HHSI CKOPOCTb, MI'HOBCHHaA CKOpOCTb) H YCKOPCHHUC
MaTepHaHLHOﬁ TOYKH, UX MPOCKOUU HA OCU CHUCTCMBI KOOpPJAHWHAT. Crnoxenue nepeMemeHI/nTI )51
CJIIOXKCHHUC CKOpOCTeﬁ.

PaBHOMCpHOC U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABHOXKCHHC. Fpa(bI/IKI/I 3aBUCUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHUS, ITYTU U ICPCMCILICHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU.



CBobOoiHOE MazieHne. Y CKOpeHrne CBOOOIHOTO MaIeHUSI.

KpuBonuneiinoe nBuxkeHue. J[BUKEHUE MATEPUATIbHONW TOUKHU IO OKPYXHOCTH C MOCTOSHHOM
[0 MOJAYII0 CKOpPOCTBIO. YTJOBass CKOpPOCTb, JIMHENMHAas CKopocTh. llepmox um wacrora
oOpamienus. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

TexHuueckre yCTpOMCTBA M INPAKTHUYECKOE IPUMEHEHHUE: CIUJIOMETD, IBHKECHHE CHapsAOB,
LICIIHBIC U PEMEHHBIE NIEpEIayu.

JdeMoHcTpanuu

MOHCHB CHUCTEMBI OTC‘-IéTa, HIUTIOCTpalsd KHHEMATHYCCKUX XapPaKTCPHUCTUK IBUKCHUA.
[IpeoGpa3oBanue IBUKEHUI € UCIOIb30BAaHUEM MPOCTHIX MEXaHU3MOB

[Tagenue Ten B BO3AyXe U B pa3peKEeHHOM MIPOCTPAHCTBE.

Habmronenue aBr>xeHus Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
Habmonenue aBrkeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaJeHHUS.

Hampasnenne ckopocTy npy ABMKEHUN IO OKPYKHOCTH.

Y4yeHu4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThI

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OMPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUICHUSI MEXIY IMYTSIMH, MPOMJAEHHBIMH TEJIOM 3a MOCJeAoBaTeIbHbIE
paBHBbIE MPOMEXKYTKH BPEMEHH INPU PABHOYCKOPEHHOM JBIKEHHUU C HAYalbHOM CKOPOCTHIO,
paBHOU HYIIIO.

N3yuenune nBMKEHUS MapUKa B BA3KOM KUIKOCTH.
N3ydyenune neukeHus Teaa, OpOIeHHOTO TOPU30HTAIBHO.
Tema 2. JlunamMuka

[Ipunun otHocutTenbHOcTU [amunes. IlepBolii 3akoH HbrloToHa. MHeprmanbHble CHCTEMBI
oTcuéTa.

Macca Tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoii 3akon HeroTOHa 1711 MaTepuanbHOU
TOYKH.

TpeTI/Iﬁ 3ak0oH HproToHa mis MaTCpHAIbHBIX TOYCK. 3akoH BCEMUPHOI'O TATOTCHUAL. Cuna
TAXKCCTH. HepBa;I KOCMHUYCCKasA CKOPOCTh.

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

Tpenue. Bunel Tpenus (mokosi, ckoybkeHusi, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJIbKEHUS U cuia TpeHus nokos. Kosddunuent tperns. Cuna cOnpoTUBICHHS MPU
JBUKEHHUH TeJa B )KUAKOCTH WM Tas3e.



[ToctynarenpHOE U BpallaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cunibl. YcnoBus paBHOBeCHsS] TBEPAOIO
Tena. TexHUYecKHe YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: MOIIIUITHUKU, JBUKEHUE
HWCKYCCTBEHHBIX CITYyTHUKOB.

JemoHcTpanum SIBieHre HHEPIUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarIui.
HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.
CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.
VYcnoBus paBHOBecHs TBEPAOro Tena. Buabsl paBHOBeCHS.
Y4yeHU4ecKHUil IKCIIEPUMEHT, J1a00paTOpHbIe pad0ThI
N3ydyenune neuxeHns Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX B MIPY)KWHE U PE3HHOBOM 00pasIie,
OT uXx Aedopmariuu.

HccnenoBanue ycoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIlCHHUS.
Tema 3. 3aKkoHbBI COXpPAHEHUS B MEXaHUKeE

Nmnynsc MarepualibHONW TOYKH (Tella), CUCTEMbl MaTepHallbHbIX TO4eK. VMIyabC cuibl U
W3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEeHHs UMITYJbca. PeakTHBHOE JBIKEHUE.

PaboTa crisl. MOIIHOCTE CHJIBI.
Kunerudeckast sHEprust MaTepualibHON ToukH. Teopema 00 M3BMEHEHHMH KHHETHYECKOM SHEPTUu.

[TorenmmansHas sHeprusa. [loTeHimaneHas sHeprus ynpyro aepopMHUpOBAHHOW MPYKHUHBI.
[ToTennmanpHas 3HEprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

IloTeHumanbHple MW HENOTEHLHUAIbHBIE CHIIBL. CBs3b pa6OTLI HCIMIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHH4YeCKOM OHEPTUH CUCTCMEI TEII. 3aKkoH COXpaHCHUA MEXaHHYeCKOH SHEPTHUH.
anyrne " HCYIIPYIU€ CTOJIKHOBCHHA.

TexHuueckre yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIEp, IPYKUHHBII
IIUCTOJIET, JBIKEHHE pakeT. JleMoHcTpauuu 3aKOH COXpaHEHus HuMIynbca. PeakTuBHOE
npkenue. [lepexoa noTeHMaNIbHON SHEPTUU B KHHETHYECKYIO U 0OPaTHO.



Y4yeHnueckuni 3IKCNEPUMEHT, JIadopaTopHbIe padoThI

N3yuenne abCoIFOTHO HEYIPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHMYECKOM 3HEpPIruu Tella Ha IpUMeEpe
pacTsLKEHUs pE3UHOBOIO XKIyTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA
Tema 1. OcHOBBI M0JIEKYJISAPHO-KMHETHYECKON TeOpUH

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISAPHO-KMHETUYECKOM TEOPUU M HUX ONBITHOE O0OOCHOBAHUE.
BbpoynoBckoe mBwxkenue. Jduddysus. Xapaktep ABKCHHS ¢ B3aUMOJEUCTBUS YaCTHUII
BemecTBa. MoJiesTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo

TenmoBoe paBHoBecue. Temneparypa u e€ uamepenue. [lkana temneparyp Llenbcus.

Mogens wuneanpbHOro raza. (OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHYECKON TEOPHH
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIeparypa Kak Mepa CpeaHed KHHETHYECKOW JHEepruu
TEIUIOBOrO JABWKEHWS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npepcraBieHne U30MPOIIECCOB: U30TEPMA,
M30X0pa, n3obapa.

TexHuueckne ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp
JdemoHcTpauuu

OMBITHI, TOKa3bIBAIOLIUE JUCKPETHOE CTPOSHUE BelecTBa, PoTorpaduu MOJIEKYI OpraHUuYeCKUX
COECIUHEHUN.

OmnbiTel 0 MU PY3UN KUAKOCTEH U Ta30B. Moieiab OpOYHOBCKOTO ABMKEHUS. MoJieinb OIbITa
[repna. OmBITE, JOKA3bIBAIOIIME CYIIECTBOBAHHUE MEXKMOJICKYISIPHOTO B3aUMOICHCTBUSI.
Monens, WILTIOCTPUPYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, UIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UAEaILHOTO ra3a, H30MPOIIECCHI.
Y4yeHuvecKkuii IKCIEPUMEHT, J1a00paTOpHble padoThI

OHpeI[eJ'IeHI/IC MacChl BO3JlyXa B KJIaCCHOM KOMHAT€ Ha OCHOBE I/ISMepeHI/Iﬁ 00BéMa KOMHATHI,
AABJICHUS U TEMIICPATYPHBI BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXly TapaMeTpaMy COCTOSIHUS pa3peKEHHOTO rasa.
Tema 2. OCHOBBI TEPMOAMHAMHUKH

TepMO,Z[I/IHaMI/I‘-ICCKa}I cHucTeMa. BHYTpeHHSISI OHEpIrusAa TCpMO,Z[PIHElMPI‘-ICCKOﬁ CHCTEMBI U CIIOCOOBI
e€ m3MeHeHusd. KoandecTBO TEIIOTHI H pa60Ta. BHYTpCHHHH OHEpTrUusl OAHOATOMHOI'O
HuaeajJbHOro raza. Buasl TCILIONICpeaaun: TCIJIOMPOBOJHOCTh, KOHBCKIHA, U3JTYUCHHUC. Y nenbHas
TEINIOEMKOCTD BEIIECTRA. KoanuecTBo TEIIOTHI Ipu TCIUIonepeaaic.



[Tonsitne 06 ammabatHOM mpomecce. [lepBwiil 3ak0H TepMoauHAMHKHU. [IprMeHEHHE MepBOro
3aKOHA TEPMOJMHAMHUKY K M30mpoIieccaM. | paduueckas nHTEprpeTamus padoThl raza

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpOIIecCOB B IPUPOIC.

TemoBbie mamuHpl. [IpuHnunbl nelcTBUsA TeUOBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBbIX MamMHax. Koagduuuent nosesnoro neiictBus temaoBoid mamuHbl. [uxin Kapao u
ero KO3 PHUIMEHT MOJIE3HOTO ISHCTBHS. DKOJIOTUIECKUE MPOOIEMbI TEIIOIHEPTETHKH

TexHu4eckue ycTpoicTBa U NMPaKTHYeCKOe NPUMEHeHHe:
ABUTaTCJ]Ib BHYTPCHHETO CTOPaHUs, OLITOBOM XOJOJUJIIbHUK, KOHAUIUOHED.
JdeMoHcTpanuu

W3meHeHne BHYTpEHHEH 3HEPrUM Tejla MPH COBEPUICHUH PAaOOThI: BBUIET MPOOKH U3 OYTHUIKU
MoJ JEMCTBHEM C)KATOTO BO3JyXa, HarpeBaHue 3(Qupa B JATYHHOU TpyOke MyTEM TpeHUS
(BUIIEOAEMOHCTpAITHS).

W3meneHne BHyTpeHHEH sHepruu (TemIepaTypbl) Teja pu Terionepeaaye.

OnbIT 10 auadaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNs BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JABUTaTEIsI
Y4yeHUYeCKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThI

N3Mepenne yaenbHOM TemI0EMKOCTH

Tema 3. ArperatHblie coCTOsIHUSA BelecTBa. @a30Bble Mepexoabl

Hapoo6pa30BaHHe N KOHACHCAIUs. I/IcnapeHHe U KuIleHue. AOCOIIOTHAas W OTHOCHTEILHAs
BJIAJKHOCTb BO3]1yXad. HaCBIH_ICHHHﬁ mnap. y,[[eJ'IBHaH TCIJI0Ta napoo6pasoBaHI/I}1. 3aBHCHUMOCTh
TEMIICPATYpPhbl KUIICHUA OT AaBJICHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KPHUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHume u Kpuctaiuzanus. Y aenbHas
TeruioTa riasnexus. Cyonumanus

ypaBHeHI/IC TEMI0BOro OanzaHca.

Texuuueckue YCTPOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHHUC. THUIPOMETP HU IICHUXPOMCTP,
KaJIOpUMETP, TCXHOJIOTHH MOJIYYCHUSA COBPCMCHHBIX MaTepurajioB, B TOM qucie
HaHOMAaTCpHuaJIOoB,  HAHOTCXHOJIOTUH.

JdeMoHcTpanuu
CBolicTBa HaCBIIEHHBIX [1APOB
Kunenue npyu NnoHM>XKEHHOM J1aBJICHUH

CrniocoObl M3MepeHHs BIaKHOCTH.



Habnronenue HarpeBaHus v IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaJIOB.

YuyeHHYeCKHil IKCIIEPUMEHT, J1a0opaTopHble padoThI

V3mepeHne OTHOCUTENBHON BIXKHOCTH BO3/yXa.

Pazjen 4. DiekTpoannamMuka

Tema 1. DiekTpocTaTuka

OnexTpusanus Tena. DneKTpudeckuil 3apsa. JlBa Buaa anekTpudeckux 3apsaoB. [IpoBoaHMKw,
TUBJIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia

B3aumonetictBue 3apsiioB. 3akoH Kynona. TouedHbIN SIEKTPUYECKUN 3apsll. DIEKTPUUYECKOE
nosie. Hanpsoxk€HHOCTD iekTpryeckoro nosts. [IpuHIun cyneprno3uiun 3JeKTPUYECKUX MOJIEH.
JInHMM HaNPSKEHHOCTH SJIEKTPUYECKOTO TOJIS.

Pabota cun snekrpocrarnueckoro moss. [lorennman. Paznocts motennmanos. [IpoBogHuku u
JTUDJICKTPUKH B JIEKTPOCTATHYECKOM ToJe. JManeKkTprudeckas MpoOHUIIaeMOCTb.

OnekTpoéMKocTh.  KoHzmeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO  KOHAEHcCaTopa. DHEpPrus
3apsHKEHHOTO KOHECHCATOpA.

Texuuueckne ycTpoWcTBa M MPAKTUYECKOE TMPUMEHEHHE: DIIEKTPOCKOI, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anrmapar, CTPYUHBII MIPUHTED.
JdemoHcTpauuu

YCTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.
B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEI.
DeKTpUUYECcKOe MoJie 3apsHKEHHBIX Tell.
[IpoBOTHUKY B 3IIEKTPOCTATUYECKOM IIOJIE.
DNeKTpoCcTaTUYeCKas 3alluTa

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBHUCHMOCTD BHCKTPOéMKOCTI/I IJIOCKOTO KOHACHCATOpa OT IUIOMaAu IIJIACTUH, PaCCTOAHUSA
MCXKAY HUMHU U ,[[HBJICKTpH‘-ICCKOfI MPOHUIIaCMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.
Y4eHn4ecKnH IKCIEPUMEHT, J1adopaTopHbIe padoThI
N3mepenue 31eKTpoEMKOCTH KOHIEHCaTOpa

Tema 2. IlocTOSATHHBIN 3JIeKTPUYECKUH TOK. TOKHM B pa3/IMYHBIX cpeAax



DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTpUueckoro Ttoka. Mcrounuku toka. Cuia
Toka. [locTostHHBII TOK

Hanpspokenue. 3akon Oma a5 yyacTka Lenu

DNEeKTpUYECKOE COMPOTHUBIIEHUE. YIeIbHOE CONpPOTHBIEHUE BelecTBa. llocinenoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JIEKTPHYECKOTO TOKA.

DNEKTPOABUKYIAsi CUJIa M BHYTPEHHEE COMPOTHUBIICHWE HCTOYHWKA TOKa. 3akoH Oma Jyis
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh COMPOTHBIIEHUS METAIJIOB OT
temiieparypbl. CBEpXIpPOBOJUMOCTb.

OnekTpuueckuid TOK B Bakyyme. CBoilcTBa 3JIEKTPOHHBIX IHy4koB. IllomynpoBogHuUKH.
CobOcTBeHHass W TpHUMECHas MPOBOJAMMOCTBH MOJIYIPOBOJHUKOB.CBOMCTBa p—N-mepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUd TOK B pacTBOpax M paciulaBax dJIEKTPOJHUTOB. JIEKTPOJIUTHYECCKAs
JUccoanus. JIEKTPOIU3.

DJIeKTpUYEeCKHil TOK B razax. CaMOCTOSITEIbHBII M HECAMOCTOSTENbHBIN pa3psan. MoHus.
[Tna3zma.

TexHuyeckne yCcTpouCcTBa U MPAKTUYECKOE MPUMEHEHHUE:

aMIepMeTp, BOJIBTMETP, peoCTaT, HWCTOYHUKH TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBINH AUOJ, TEPMHUCTOPHI
1 (HOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN JUO/, TAIbBAHHUKA.

JdemoHcTpauuu
N3mepeHue cuitbl TOKa U HAIPSDKCHHUS.

3aBHCUMOCTh COIIPOTUBJICHHUA  HWIMHAPUYCCKUX  IIPOBOJHUMKOB OT JUIMHBI, ILJIOIIAJU
MOIIECPCYHOro CCUCHUA U MaTCpHrajia.

CmMmenraHHoe COCAMHCHUC IIPOBOIHHUKOB.
HpSIMOG HU3MCPCHUC BHeKTpOHBHXCYLHeﬁ CHIJIBI.

KOpOTKOC 3aMbIKaAHUC TaJIbBAHUYCCKOI'O 3JIEMCHTA M OLCHKA BHYTPCHHEI'O COIPOTHUBIICHUS.
3aBHCHMOCTh COIMPOTUBJICHHUA MCTAJIJIOB OT TEMIICPATYPHI.

HpOBOI[I/IMOCTI) SJICKTPOJIMTOB.
I/ICKpOBOI‘;I paspdaa 1 IpoBOAUMOCTH BO3yXa.
O,I[HOCTOpOHHH}I MpoOBOANMOCTE JHUOJa

Y4eHn4ecKkni IKCIEPUMEHT, J1adopaTopHbIe padoThI



N3ydeHne cMeIaHHOrO COEIMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie BJICKTpO,HBI/I)KyH_Ieﬁ CUJIbI MCTOYHHUKA TOKAa M €ro BHYTPCHHCTO COIIPOTUBJICHUA.
Habmonenue anexrponunsa

Habmonenue anexTpoan3a
Me:knpeaMeTHbIeCBA3U

N3yuenne xkypca ¢usuku ©6a3zoBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C  y4€TOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H € KypcaMH MAaTeMaTHKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIETIOHATHUS,CBSI3aHHBIC ¢ M3YYEHHEM METOJI0OB HAyYHOTO IO3HAHHS: SIBJIICHHE,
Hay4dHbIH (DakT, rumnoresa, (Gpuaudeckas BeIUYWHA, 3aKOH, TEOpPHsi, HAOIIOEHUE, IKCIIEPUMEHT,
MO/IETUPOBAHNE, MOJICIb, U3MEPEHUE .

MaremaTHuKa: pelieHUe CUCTEMbl YpaBHEHUM, JHHEWHas (QyHKuud,Mapabona, runepbosa, ux
rpaduky M CBOMCTBA, TPUTOHOMETpHUUECKHE (DYHKIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXJIECTBO, BEKTOPBl M MX MPOEKIWH HAa OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB.

BuoJsiorusi: MexaHnMdeckoe IBWIKEHHWE B JKMBOW mpupojae, auddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpeIadyH, TEMJIOBOE PAaBHOBECHE), SJICKTPUUECKUE SBICHUS B
YKUBOU TIPUPOJIE.

TexHonorus: nmpeoOpa3oBaHUe ABWKEHHUI C HCIIOIb30BAHHMEM MEXaHU3MOB, Y4€T TpEHHUS B
TEXHHUKE, MOAIINIHUKH, HCIOJIb30BaHHE 3aKOHA COXpAaHEHHUS HMITyJbCa B TEXHUKe (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mnapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUITUOHEP, TEXHOJOTUH MOJTYyYSHHs] COBPEMEHHBIX MaTePHAJIOB, B TOM YHCIIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTMH,  DBJIEKTpOocTaTWYeckas  3aluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIEC TPUOOPHI, T'abBAHUKA.

11 KJIACC
Pa3znea 4. DiekTpoauHamMuKa
Tema 3. MarautHoe 1moJie. JJIeKTPOMATHUTHASA HWHIYKIHS

[TocrostHHBIE MarHuTHL. B3auMoelcTBHE NMOCTOSIHHBIX MarHuTOB. MarHuTHoe mnoje. Bekrop
MAarHUTHOM WHAYKUMU. [IpUHIMI Cyneprno3suuuy MarHUTHBIX TMoJed. JIMHUM MarHuTHOU
nHAyKnuu. KapTrHa TuHUN MarHUTHOM MHIYKIIUU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarauTHoe moJje MMPpOBOJHHUKA C TOKOM. KapTI/IHa JIMHUI HWHAYKIIUU MArHuTHOI'O IOJIA JJIMHHOTO
npsAMoOro ImpoBOJHHMKA MW 3aMKHYTOI'O KOJIBIICBOI'O IMPOBOAHHUKA, KAaTYIIKHW C TOKOM. OnbIT
3pCTC,I[a. BzaumoneiictBue MMPOBOJHUKOB C TOKOM

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.



Cuna Jlopennia, e€ MOIynb W HampaBlieHUE. J[BMKEHHE 3apsyKEHHOW YaCTHIIBI B OJHOPOIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBnenue  dyeKTpoMarHUTHOM  MHAyKHuW. [loToOk  Bekropa  MAarHUTHOM — MHIYKLUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykiuu dapanes.

BuxpeBoe nanekrpuueckoe 1oJie. OJEKTPOABIKYIAs cuila MHIYKIMM B IPOBOJHHUKE,
JBIKYILIEMCS] IOCTYIIATENBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAS CHJIa CAMOWHTYKIIHH.
SHGPFI/ISI MargvuTHOTI'O IIOJIA KaTylIKU C TOKOM.

DNeKTPOMarHUTHOE TOJIE.

Texanueckue YCTpOﬁCTBa u IMPAKTUYICCKOC IMPUMCECHCHHUC! IIOCTOSIHHBIC MAarHuThl,
QJICKTPOMArHUThI, JICKTPOABUT'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI[, MHAYKIIMOHHAA MCYb.

JdeMoHcTpanuu

OmneIT Opcrena.

OTKIIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKIIMY MarHUTHOTO 1OJIs. B3anmopeicTBre NBYX MPOBOTHUKOB C TOKOM.
Cuna Amrepa.

HetvictBue cuiibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBneHUE AIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AIIEKTPOABIKYIICH CHIIBI HHAYKIIUU OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBneHune caMOMHIYKIHH.

Y4yeHuvecKuii IKCIIEPUMEHT, JJa0opaToOpHbIe padoThI

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKU C TOKOM.

HccnenoBanue neicTBUSA NOCTOSSHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBIEHNS IEKTPOMarHUTHOM MHIYKIINH.

Pazpnen 5. KoseGanust u BOJIHBI

Tema 1. Mexanu4eckue U 3JICKTPOMATHUTHBIE KOJIeOaHUS

KonebarenbHas cucrtema. CBoOOIHBIE MeXaHMUECKUe KoseOanus. ['apMoHHMYeckue KojaeOaHHs.
Ilepuon, yvactoTta, ammuuryna u ¢asza xonedanuil. [IpyxuHHBIH MasTHUK. MaTemaTH4ecKuit



MasTHUK. YpaBHEHHE FrapMOHUYECKHX KoseOanuil. [IpeBpamienne sHepruu npu rapMOHNYECKUX
KOJICOAHMSIX.

KoneGarenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMAarHUTHBIE KOJICOAHUS B  HMICATLHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHWYECKMMH W DJICKTPOMAarHUTHBIMU
kosnebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUM B HICATBHOM KOJIEOATEIbHOM
KOHTYpe.

[IpencraBinenre o 3aryxaloluX KojeOaHUsAX. BpIHyXIeHHbIE MEXaHMYECKUE KoJeOaHusl.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHHUS.

[lepemennbiit Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIITMTYIHOE U JENCTBYIOLIEE 3HAYEHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBoactBo, mnepermadya U MOTpeOIEHHE DIEKTPUUECKOM SHEPTUU.
DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AeKTpodHepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre ycTpoWCTBa M MPAKTUYECKOE NMPUMEHEHUWE: IEKTPUYECKH 3BOHOK, I€HEepaTop
IIEPEMEHHOT0 TOKA, IMHUM JIEKTpoInepesay.

JdeMoHcTpanuu

HccnenoBanue mapaMeTpoB KoJeOATETbHONW CHUCTEMBI (TIPY)KMHHBIM WJIM MaTeMaTHYCCKUN
MasTHUK). HaOmroienre 3aTyxaronumx KojaeOanuid.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIEOAHUH.
Ha6nronenue pesonanca.
CB0OOHBIC AJICKTPOMArHUTHBIC KOJICOAHMSL.

OcruiorpamMmel (3aBUCHMOCTH CHITBI TOKA M HATIPSDKEHUS OT BPEMEHH ) JTS QJIEKTPOMArHUTHBIX
KOJIEOaHUIA.

Pe3onanc npu 1nocCjacaAoBaTCJIbHOM COCAUHCHUN PE3UCTOpPA, KATYIIKWM HWHAYKTUBHOCTHU U
KOHACHCATOpaA. Moaensb THHUHU QJICKTPOIICPCaadn.

Y4yeHu4ecKuii IKCIIEPUMEHT, JJa0opaTopHbIe padoThI

HccnenoBanue 3aBHCHMOCTHU nepuoaa MajbIX KoJIEOaHUH I'py3a Ha HUTU OT JIMHBI HUTHU H
MacCChI I'py3a. HccnegoBanue MNEpEMCHHOTI0 TOKa B HCIH M3 IOCICAOBATCIIBHO COEIMHEHHBIX
KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATrHUTHbBIE BOJTHbBI

MexaHnyeckue BOJIHBI, ycioBuUs pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocCTpaHEeHHs U
nnuHa BosiHBL.  llomepeunble W MpojoibHbIE BOJIHBL MHTepdepeHuus u  audpakuus
MEXaHWYECKUX BOJIH.

3Byk. CrkopocTb 3ByKa. [' pomKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIy4Y€HHsS JJIEKTPOMAarHUTHBIX BOJIH. B3aumnHas
opueHTtanus BektopoB E, B, v B anexTpomaruutHo# BojHe. CBOMCTBA JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, TMpelioMJieHHe, mojsipuzauus, audpaxuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[lkana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIAIBI paIrOCBA3U U TENIEBUACHUS. Pagronokanus.
DNeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckne yCTpOWCTBA W TMPAKTUUECKOE TPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIUHE, pajap, PaaTuONpUEMHHK, TEIEBU30D,
anTeHHa, tenepon, CBY-neus.

JdeMoHcTpanuu
OO6pazoBaHue U pacIpOCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneGmromeecss Teno Kkak MCTOYHUK 3ByKa. HaOmroneHue oTpakeHHs M MPEIOMIICHUS
MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U JUPpakiiui MEXaHUYECKHUX BOJIH.
3BYKOBOM pPE30HAHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYAOW M YaCTOTOM KOJIeOaHMIA.
HccnenoBanue CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTpakKeHUE, MpPEJOMIICHHE, MOJIApU3aIus,
mudpakuusi, THTEpQepeHIHs.

Tema 3. OnTHuka.

I'eomerpuueckas ontuka. [IpsmosnHeitHOe pacpocTpaHEHHUE CBETa B OJIHOPOJAHOU cpene. Jlyu
cBera. TOYEeUHbI HCTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaXCHUS CBCTA. HOCTpOGHI/Ie H306pa)KeHHﬁ B IIJIOCKOM 3€pPKaJIC.

HpeHOMHCHI/IC CcBeTa. 3aKOHBI IMpCJIOMJICHHA CBCTA. AOCOIIOTHBIN ITOKa3aTeb IMpCJIIOMIICHHA.
ITonnoe BHYTPCHHCC OTPAXKCHUC. HpeHeHBHHﬁ YIroJi TIOJIHOTO BHYTPCHHET'O OTPAKCHUA.

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

Cobuparoniue u paccenBaroniue ITuH3bl. ToHkas nuH3a. DOKYyCHOE PAaCcCTOSIHHE U ONTHYECKas
cwia TOHKOW JuH3bL. [locTpoeHue M300pakeHUl B COOMpPAIOMIMX M PACCEHBAIOIIMX JIMH3AX.
dopmysia TOHKOH JUH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

Hpe,[[eJ'ILI MPpUMEHUMOCTU FeOMeTqueCKOﬁ OIITUKHU.

BonHoBas omnrtuka. I/IHTCp(I)epeHLII/ISI CBCTa. KOI‘CpCHTHLIC HCTOYHHUKHU. Y CIIOBHS Ha6J'IIOIlCHI/I$I
MaKCUMyYMOB U MUHUMYMOB B HHTCp(I)CpCHLIHOHHOfI KapTUHEC OT IBYX CI/IH(I)aSHBIX KOTCPCHTHBIX
HCTOYHHUKOB.



Hudpaxmus ceeta. dudpakunoHHas pemeérka. YcIoBHE HAONIIOJCHUS TIaBHBIX MaKCHMyMOB
MIPU NaJICHUH MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKINOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHMHE: OuYKM, Jyma, (oToamnmapar,
HpOGKHI/IOHHHﬁ amnmnapar, MHKPOCKOII, TCJIICCKOII, BOJIOKOHHAasA OIITHUKa, III/I(l)paKHI/IOHHaSI
pemeETKa, TMOJIAPOUL.

JdeMoHcTpanuu

[IpssMonMHENHOE PaCIIPOCTPAHEHHUE, OTPAKEHHUE U IIPEIIOMIIEHUE CBETA.
OnTrueckue npuodopsI.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Mopens cBeToBO1A.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenn MUKpOCKOMa, TEIECKOIIA.

HaGnronenue nnrepdepeHiinu crera.

Ha6nronenune qudpaxiuu ceera.

HaGnronenue nucnepcun cBeTa.

[Tonydenue cekTpa ¢ IOMOIIBIO IPU3MBI.

[TosrydeHue crnekTpa ¢ HOMOILBIO JU(PPAKIIMOHHON PEHIETKH.
HaGnronenue nonsipuzaiuu cBeTa.

Y4yeHuvecKuii IKCIIEPUMEHT, J1ad0paTOpHbIe padoThI
N3mepenune nokaszaTeiis IpeJoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB H300payKeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBerta.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH.

I'panuubl PUMEHUMOCTH  KJIACCUYECKOM MexaHUKHW. IlocTymarsl crnenuanbHOW — TEOpUU
OTHOCUTEIIBHOCTH: HHBAapUAaHTHOCTb MOJYJsA CKOPOCTH CBE€Ta B BaKyyme, [PUHLUII
OTHOCHUTEIHHOCTH DHUHINTEHHA.

OTHOCHTENBHOCTh OHOBPEMCHHOCTH. 38.MCIUICHI/IG BpPCMCHHU U COKpALICHUC OJINHBI.
3Hepr1/1;1 1 UMITYJIBC peH}ITI/IBI/ICTCKOﬁ YaCTHUIIBI.

CBs3b MacCHI C BHCpFHCﬁ " UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIbI. 3Hepr1/151 IIOKO.



Paszpnen 7. KBanToBas pusuka
Tema 1. Dj1eMeHTHI KBAHTOBOI ONTHKH.

@®otonpl. Popmyna Ilnanka cBs3u sHeprum (POTOHA C €ro YacTOTOH. DHEPrus U HMITYJIbC
¢doToHa.

OtkpbiTue u uccienoBanue (orospdexra. Omnpitel A.I'. CrosneroBa. 3akonsl (oTodddekra.
VYpaBuenue DiiHireliHa s hotodddexra. «KpacHas rpanuna» Gotorddexra.

Hasnenue cBera. Onbitel [1.H. JIeGenena.
XHUMHUYECKOE ACHCTBHUE CBETA.

Texnuueckue ycTpoiicTBa M NIPAKTHYECKOE NPUMEHEHHue: (POTo3IeMEHT, (POTOAATUUK,
coJIHeUHas OaTtapesi, CBETOAUOI.

JdemoHcTpanmnm.

®doTor(hPexT Ha yCTaHOBKE C MTMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEHTHETO oTOIPPeKTa.
Ceseronnon.

Comneynas 6arapest.

Tema 2. CTpoenue aTtoma.

Mogens atoma Tomcona. OnbiTel Pe3epdopna mo paccessHuto o-dactuil. [lmanerapHas Moaenb
atoma. [loctynarel bopa. M3nydenue u nornomenue GOTOHOB MpHU MEPEXojie aToMa C OJIHOTO
YpOBHS SHEPruu Ha apyroi. Buasl cnexTpoB. CriekTp ypOBHEH SHEPruu aroMa BOJIOPOa.

BonnHoBeie  cBoiictBa  wactun.  Bomuel ge  bpoits.  KopmyckyiispHO-BOJHOBOM
nyanu3M.CrioHTaHHOE U BBIHYXACHHOE U3TTydCHHE.

Texuuyeckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPANIbHBIN aHalu3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBI KOMIIBIOTED.

JdeMoHcTpanun

Mogenb onbiTa Pezepdopna

Omnpenenenne AJIMHBI BOJIHBI JIa3epa

HaGnronenue nuHeHyaTbIX CIIEKTPOB U3ITy4EHUS.
Jlazep.

Y4eHn4ecKkui IKCIEPUMEHT, JJadopaTopHbie padoThl
HabGnronenue nuHeuaToro crnekrpa.

Tema 3. ATomHoOe s1APO



OKCIIEpUMEHTHI, J0Ka3bIBAIOIINE CI0XKHOCTh CTPOCHUS sAapa. OTKpbITUE pPaJUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHnio cocraBa paInoakTUBHOTO u3nydeHusi. CBoiicTBa aibda-,
Oera-, raMMa-u3IydeHus. BnusHue paquoakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OtkpeiTHE TIpOoTOHA W HeWTpoHa. HykimoHHas monenb sapa [eiizenOepra— MBaneHko. 3apsin
sanpa. MaccoBoe uncio sazapa. M3oromnst.

Anbda-pacniag. ODIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacran. [amma-w3nydeHue. 3akoH
PaJIMOAKTUBHOTO pacraja.

DHeprus cBA3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa
SAnepHblie peakuuu. JleneHne U CUHTE3 SAEp

SAnepusiii peakrop. TepmosinepHsiii cunte3. [IpoOiaemMbl U MEPCIEKTUBBI SIIEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTeTUKHU.

OneMeHTapHbIe YacThlbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHI.
OyHIaMEHTAIIbHBIE B3aUMOICHCTBUSI.

EnuncTBO m3udeckoil KapTHHBI MUpa.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JO03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

JdemoHcTpauuu

Cy€TunK HOHU3UPYIOUINX YACTHII.

Y4yeHU4ecKHUii IKCIIEPUMEHT, Ja0opaTopHble PpadoThI.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZHKH.

Ortanbl pa3BUTHs acTpoHOMUM. [[pUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.
Bun 3B€3anoro He6a. Co3Be3aus, ipKue 3BE3/1bl, IIIAHEThI, UX BUAUMOE JIBHKEHUE.
Conneunas cucrema.

Connne. ConHeunast akTUBHOCTh. MicTounuk sHeprun CosHIla U 3BE37.

3Bé3,[[LI, HX OCHOBHBIC XapaKTCPUCTUKH. I[HarpaMMa «CHCKTpaJ'ILHHﬁ KJIaCC — CBCTHUMOCTDB)».
3Bé3,Z[I>I IJIaBHOM MOCJIE€I0BAaTEIbHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTb) JIJIs1 3BE31 TJIaBHOM
IOCIICA0BATCIIBHOCTH. BHYTpeHHee CTPOCHUC 3BE3I. COBpeMeHHHe NpeaACTaBJICHUA O
MPOUCXOKACHUHN U 3BOJIFOITUA CO.IIHI_Ia U 3BE3I. OTankl JKU3HU 3BE3 .

Muneunsiii [lyts — Hamia [Manaktuka. [lonoxenue u apmxenne ConHna B ['anakTuke.

Tune! ragakTuk. PaguoraarakTuku 1 KBa3apshl. I’IépHLIG ABIPBI B AApax raJlakTUK.



Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ua. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBa. PesnKTOBOC H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpob6iieMbl aCTpOHOMUM.
Yuyenndeckne Ha01101eHHS.

HaGnronenus: HEBOOPYKEHHBIM TJIa30M C HCIIOJIF30BAaHHEM KOMITBIOTEPHBIX HMPUIIOKECHHUN IS
OMPCACIICHUA IIOJIOKCHUSA HeOeCHBIX OOBEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3UA
CeBepHOTo MoyImIapus U sipKUe 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, maner, Maeunoro Ilytu.
O0o0maroniee noBTOpeHue.

Ponb ¢u3uku u acTpOHOMUN B 9KOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMATLHON U STUYECKON
cdepax esaTeNbHOCTH YeJOBeKa,

PoJib U MecTO (PUBUKH U aCTPOHOMHH B COBPEMEHHOM Hay4yHOU KapTHHE MUPA, POJIb PU3NUECKOMN
Teopuu B (GOPMHUPOBAHUU MPEACTaBICHUN O (PU3MUECKON KapTHHE MHpa, MECTO (PU3MUECKON
KapTUHBI MUpa B 0011IEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUIN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usukn ©6a3oBoro ypoBHS B 11 Kimacce OCymIeCTBISIETCS € Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MaremaTuka:

pelIeHne CHCTEMbl YpaBHEHMI, TPUTOHOMETpUYeckHe (YHKIUU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl U HX MPOEKIMH Ha OCU
KOOpPJMHAT, CJIO0KEHHE BEKTOPOB, IMPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKIMA, MPU3HAKU MOJ00US
TPEYroJbHUKOB, OIPeIeICHHE TII0MIaI1 TUIOCKUX QUryp u o0béma Ted.

Bbuoaoruns:

QJICKTPUYCCKHC SBJICHUA B JKUBOM IIpupoac, KoJieOaTenbHbIE JABMOKCHHUSA B JKUBOM mpupoac,
OINTHYECKHE SIBJICHUSA B JKMBOM IIpupoac, JelicTBrE paayanuu Ha )KUBBIC OpraHHU3MBbI.

Xumus:

CTPOCHUC AaTOMOB M MOJICKYJ, KPUCTAJUIMYCCKAsA CTPYKTypa TBép,Z[LIX TCI, MCXaHHU3MBbI
O6paSOBaHI/I$I KpHCT&J’IJ’IH‘ICCKOﬁ peIJ_IéTKI/I, CHeKTpaHBHBIﬁ aHaJIu3

I'eorpagus:

MAarduMTHBIC IIOJIrFOCa 3CMJ'II/I, 3AJIC)KU MArHuTHBIX PYA, (I)OTOC’béMKa 3eMHOM IMOBCPXHOCTH,
MMpEACKA3aHUC 3CMHCTpHCCHHﬁ.

TexHosorusa:



JIMHUM 3JIEKTpoIIepeiad, FeHEpaTop NEPEMEHHOTO TOKa,

JJIEKTPOJBUIaTeNlb, HWHIAYKIMOHHAs IIe4b, pajgap, paguolNpUEMHMK, TEJIEBU30pP, AaHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN armapat, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapes.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBILET'O OBPA3OBAHU .

OcBoenue yuebHoro npeamera «®du3nka» Ha ypoBHE CpeAHEro oduiero oopazoBanus (0a30BbIii
ypOBeHI)) JOJIDKHO 00€ecCIIeYuTh JOCTHXKCHHUE CIICAYIOIUX JIMYHOCTHBIX, MCETAIIPCIMETHBIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS yueOHoro mnpeamera «®dusuka» OJKHBI OTpaXaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4arOUINXCs PYKOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  pPOCCHiIlCKOro oOIiecTsa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHON AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) TpakaaHCKOTO BOCITUTAHHMS:
c(hOpMUPOBAHHOCTh TPAXKJAHCKOW TO3UIMK OOYYalOIIeToCs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIecTBa
; IPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAHUCTUUECKUX M JEMOKPATHUYECKHUX
IICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JICSITECIIBHOCTh B MHTEpPECax I'PaKIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUN B 00pa30BaTEIbHOM OpPraHn3aIliy;
yMEHHE B3aUMOJICHCTBOBATh C COIMAJIbLHBIMH HMHCTHTYTAaMH B COOTBETCTBHU C WX
(GYHKUIMSIMU ¥ HAa3HAYCHHUEM,
TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOU JCATEIHHOCTH,

2) MaTpHOTHYECKOr0 BOCIIHTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKON IPakIaHCKON MACHTUYHOCTH, MATPUOTU3MA;

HEHHOCTHOC OTHOHICHUC K TOCYAAapCTBCHHLIM CHUMBOJIAM, HOCTHKCHHUIM pOCCHfICKPIX
y‘IéHLIX B 00J1aCTH (I)I/I3I/IKI/I N TCXHUKCE,

3) DyXOBHO-HPABCTBEHHOI'O BOCIIHTAHMS:
cOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IIOBEICHHUS; CIIOCOOHOCTH
OLIEHMBATh CUTYALIMIO ¥ IPHHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh Ha MOPAJILHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B ACATEILHOCTH YYEHOTO;
OCO3HaHHUE JJMYHOTO BKJIaJ[a B IOCTPOCHHE YCTOHYMBOTO OyAyIero;

4) 3CTeTHYeCKOro BOCIIUTAHUS:
ACTETHYECKOE OTHOLICHUE K MUPY, BKIIIOYAsl ICTETHKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) TpyaoBOro BoCIMTAHMSA:



UHTEpEC K pasnuuHbiM chepaM MpodecCHOHATBHON MAEATENIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymei
npodeccuu U peain30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;
TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JOrM4ecKOro BOCIUTAHUS:
C(OPMHUPOBAHHOCTh JKOJOTHMYECKOW KYJIBTYPBI, OCO3HAaHUE TJI0OATBHOTO XapakTepa
9KOJIOTMYECKUX MPoOIIeM;
IUIAHUPOBAHUE U OCYILECTBICHHE JCHCTBUI B OKPYXKAIOLICH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;
Pacmpenne ombiTa JEATEIBHOCTH OKOJIOTUYECKOW HANpPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) UEHHOCTH HAYYHOTO NMO3HAHMSA:
C(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3MUECKON HAYKH;
0CO3HAHHE [IEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B TpoIiecce U3ydeHus (pU3HKH
OCYIIECTBIISITh MPOEKTHYIO M HCCIIENIOBATENBCKYIO NIESTETbHOCTh WHAWBUIYAILHO U B
rpyIIIe.
METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHbIE YHHBeEPCAJIbHBIE YUeOHbIE TeiicTBUSA
ba3oBrble Jornyeckue AeicCTBUA:

CaMOCTOSITENIbHO  (DOPMYIUpPOBATh M aKTyalU3upoBaTh NpobdieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpCACIIATh LEIN ACATCIIBHOCTH, 3a4aBaTh MapaMeTpPbl U KPUTCPUHU UX JOCTHKCHUS,
BBIABJIATh 3aKOHOMEPHOCTHU U ITPOTHUBOPEUYMA B paCCMAaTPpHUBACMBIX (1)I/I3I/I‘{GCKI/IX SIBJICHUAX,

paspabaThiBaTh IJIaH pelIeHUS MPOOJIeMbl ¢ Y4€TOM aHalli3a UMEIOIIMXCS MAaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHTb KOPPCEKTUBBI B [ACATCIBHOCTb, OLCHUBATHL COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM,
OLCHUBATL PUCKH HOCJ'IGI[CTBHIZ JCATCIIBHOCTH,

KOOpAMHUPOBATL KW  BBIIIOJHATDH pa60Ty B YCIOBUAX  Pp€aJIbHOIO, BHUPTYAJIbHOI'O U
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM .
BasoBrble nccienoBaTebLCKHE AeHCTBUSA
BIIIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMHU U METOIaMU (PU3HUECKON HAYKH;

BJIaJICTh HaBbIKaMH y‘Ie6HO'I/ICCHe)IOBaTeHLCKOI7I n HpOGKTHOﬁ ACATCIBHOCTU B o0OacTu CI)I/I3I/IKI/I,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIBHOMY IIOUCKY MCTOJOB pPCHICHUA 3aaav
(1)I/I3I/ILICCKOI“O COACpKaHus, MPUMCHCHUIO PA3JIMYHBIX MCTOJOB IMO3HAHUA



BJIAQJIETh BHUJAMH JICATEILHOCTH 10 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEepIpeTalyH,
npeoOpa3oBaHMI0 W TMPHUMEHEHHIO B PA3JIUYHBIX YYEOHBIX CHTyallUsX, B TOM 4YHCIE INpU
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISBJISITh [IPUYMHHO-CIICICTBEHHBIC CBSA3U M AKTYaJIM3UPOBATH 3a/1a4y, BBIIBUIaTh TUIOTE3Y €€
peuieHus, HaxX0AUTh apryMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTphI
U KPUTEpPUU PELICHMUS;

AHAJIIM3UPOBATH MOJYUCHHBIC B XOAC PCUICHUA 3aJa4r pPC3YJIbTaTbl, KPUTUUCCKU OLICHUBATHL HUX
AOCTOBCPHOCTD, IIPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUAX,

CTaBUTh M (POPMYIHPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHON N€STEIbHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DUBUKH,

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6p€TéHHI:II>i OIIBIT,

YMETHh NEPEHOCUTD 3HAHU 110 (1)1/131/11(6 B IIPaKTUYCCKYIO 00J1acTh KHUBHEACATCIBHOCTHU,
YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 001acTeil;

BBIJIBUTI'aTb HOBBIC UJCH, ITPEAJIaraTb OPUrHHAJIBHBIC IIOAXO0Abl U PCIICHUS

CTaBUThb npo6neM51 " 3a7a4u, JOIMYCKAOINE AJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ undpopmanmeit:

BIIJIETh HaBBIKAMHU TOJIy4eHUs HHPOpMaK (GU3NUIECKOTO COACPKAHMS U3 HCTOUYHHKOB Pa3HbIX
TUIIOB, CAMOCTOATEIBHO OCYILECTBISATh MOUCK, aHAIM3, CHUCTEMAaTH3alMI0 U HHTEPIPETAILUIO
nH(OPMAaLIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OL€CHUBATh JOCTOBEPHOCTH I/IH(i)OpMaI_II/II/I;

UCII0JIb30BAaTh CPEACTBa HWH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHMH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/lad C COOJIOJIeHHEM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, PECYpCOCOEpeKEHHS, MPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MacHOCTH;

CO3/7aBaTh TEKCTHI (DU3MUECKOTO COJEP)KaHUs B Pa3IMuUHBIX (hopMmarax c y4€TOM Ha3HAYCHUS
uHopMallUd U LENEBOM ayAuTOpPUHU, BBIOMpas ONTUMAaJbHYIO (OpMYy MpeAcCTaBICHUS U
BHU3yaIH3aI[1H.

KomMMyHuKaTHBHBIE YHHBepcaJbHble Y4eOHbIe 1eiiCTBHUS

OCYIICCTBJIATDH 06H_ICHI/IC Ha YypoOKax (I)I/ISI/IKI/I n BO BHeypOQHOI}'I ACATCIIbBHOCTHU,; paCIlO3HAaBATh
MMpCAIOChIIIKHU KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ n CMATr4daThb KOH(bHHKTBI; pa3BépHYTO n JOI'M4YHO
H3JjlaraTb CBOKO TOYKY 3pCHUA C UCIIOJIB30BAHUECM SA3BIKOBBIX CPCIACTB,

IIOHUMATb U UCIIOJIB30BATh NMPCUMYILICCTBA KOMaHJIHOM U HHHHBHHyaHBHOﬁ pa6OTBI;

BLI6I/IpaTB TEMAaTUKy U MCTOAblI COBMCCTHBIX JEeNCTBUI C y‘IéTOM 06IJ_II/IX HHTCPECOB, U
BO3MOJKHOCTEH Ka)KJIOT0 YlIeHa KOJIJICKTHBA,



IIPUHUMATD LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAVMHUPOBATH ACUCTBUSA 110
€€ JOCTW)KCHMIO: COCTaBJIATh IUIAH JEWCTBUHM, pACHPENENATh pPOJU C Y4ETOM MHEHUU
YYaCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLCHUBATb Ka4C€CTBO CBOCI0 BKJIaAa W KaXIAOIro ydaCTHHMKa KOMaHIBI B O6HIPII>1 PE3yabTaAT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBBIE IPOEKTHI, OLIEHUBATh HMJEHU C IO3UIUU HOBHU3HBL, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3MUYHBIX CHUTYAIUSAX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh HHUIIHATUBHBIM.

PeryisiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranmu3amnus:

CaMOCTOSITEJIBHO OCYILECTBJISATh MO3HABaTENIbHYIO JAEATEIbHOCTh B oOOnactu (pu3nku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEHICHUS pacuyE€THBIX M KadyeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U NIPEANIOYTCHU;

AaBaTb OUCHKY HOBBIM CUTYallUsIM;

pacmmMpsATh paMKH y4eOHOTO TpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHN; eNlaTh 0CO3HAHHBIHI
BBIOOD, apryMEHTHUPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHCE,

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO IPYIUIUU B 00JaCTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallusAM, BHOCHUTb KOPPCKTHUBBI B HACATCIBHOCTH, OLCHHUBATDH
COOTBCTCTBUC PE3YJIbTATOB LECJISIM;

BJIaACTh HaBbIKAMHU [MO3HABaTEILHOM pe(bﬂeKCI/II/I KaK OCO3HaHHus COBCPIIACMbIX HeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

HCIIOJIB30BATh HpI/IéMH peq)HeKCI/II/I AJIsL OOCHKH CUTYAllUH, BBI60pa BEPHOT'O PCIICHU,
YMEThb ONCHUBATH PUCKU 1 CBOCBPEMCHHO ITPUHUMATDH PCIICHUS 110 X CHUKCHUIO,
NMPpUHUMATh MOTHBBI U apTYMCHTBI APYI'UX IIPU aHAJIN3C PE3YIIbTATOB ACATCIIBHOCTH,
MIpUHUMATH Ce6$I, noHuMas CBOM HEAOCTATKH U JOCTOMHCTBA,

MNPpUHUMATh MOTHBBI U apTYMCHTBI APYI'UX IMIPU aHAJIN3C PC3YIIbTATOB ACATCIIBHOCTH,

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.



B mpouecce MOCTIKEHHUS! JIMYHOCTHBIX PE3yJAbTaTOB OCBOCHHS MPOrpamMMbl MO (U3MKE IS
YPOBHSI CpeJHEro o0Iero oopa3oBaHus y 00y4yalOMIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEIUIEKT, TPEATOJIaraonuii ¢c(hopMUpOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BHJICTh HAIPABIICHHS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cephl, OBITh YBEPCHHBIM B cebe;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH OTBETCTBEHHOCTH 3a
CBOE NOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSBIISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHGI\/’I MOTHBAIIUU, BKJ'IIO‘IaIOHIeI\/'I CTPEMJICHHUEC K JOCTHIKCHUIO LCJIN U YCIICXY, OIITUMU3M,
HHUIUATUBHOCTb, YMCHUC I[GI\/'ICTBOBaTI), ncxoasa nu3 CBOux BOSMO)KHOCTGI\/'I;

OMIIaTHUH, BKJ'IIO‘I&IOHICI\/'I CIIOCOOHOCTh IOHUMATh OMOIMOHAJIBHOC COCTOSAHUC OPYTHUX,
YUUTBIBATh €ro nNpu OCymeCTBICHUN O6HI€HI/I${, CIIOCOOHOCTH K COYYBCTBUIO U COIICP CI)KMBAHUIO,

COLIMANIbHBIX HAaBBIKOB, BKIIOYAIOIIMX CHOCOOHOCTh BBICTpaWBaTh OTHOLIEHUS C JIPYTHUMH
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTtbh KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATDBI

K xoHmy o6yuenuss B 10 kjacce mpenMeTHblE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMECHHM:

JEMOHCTPHUPOBATH HA MMPUMEpaxX poJib U MeCTO (pr3uku B OPMHUPOBAHUM COBPEMEHHON HAydYHOU
KapTUHBl MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTUYECKOU
JIeITEIILHOCTH JIFOICH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS HM3YYEHHBIX (U3MUECKUX MOJIeNeil: MaTrepuaibHas TOYKa,
WHEepLHaNbHAs CUCTeMa OTcuéTa, abCOMIOTHO TBEPIOE TENO, UICANBbHBIN ra3, MOJEIN CTPOCHUS
ra3oB, KUAKOCTEH U TBEPIABIX TEJ, TOUCYHBINA DJIEKTPUUECKUHN 3apsii IpU pelieHUH QU3HUECKUX
3azay;

pacrno3HaBaTh pu3NUYECKUE ABIEHUS (TPOIecChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA M ANIEKTPOIUHAMUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJUHEHHOE [BW)KEHHE, CBOOOJHOE TMaJeHUE TeJ,  JIBIKEHHE IO
OKPY>KHOCTH, UHEPLIUS, B3aUMOJICHCTBUE Ted, auddy3us, OpOyYHOBCKOE IBMKEHHE, CTPOCHUE
KUAKOCTEH U TBEPJBIX TEJ, U3MEHEHHE 00bEMa Tel MPU HAarpeBaHUU (OXJIAXKJIEHUH), TEIJIOBOE
paBHOBECHE, UCMAPEHUE, KOHJICHCAIIMs, IUIABJIIEHUE, KPUCTAIIU3AUs, KHUIICHHE, BIIAXHOCThH
BO3/1yXa, IIOBBIIICHUE JABJIEHUS Ta3a €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXKIY
rapamMeTpamMu COCTOSIHMS ra3a B U30IIpOLeccax, 3JIEKTPU3ALMS TeJ, B3aUMOJICHCTBHUE 3aps0B;

ONUCBIBATL MCXAHUYCCKOC ABUKCHUC, HUCIIOJIb3Y:s (1)H3I/I‘ICCKI/IC BCJIMYUHBI: KOOpAWHATA, IYThb,
NepeMeICHuEC, CKOPOCTh, YCKOPCHHUE, MacCCa TECJla, CHUJIa, UMITYJIbC TCJId, KHHCTUYCCKAs SHCPIrus,
NMOTCHIHAJIbHAA JSHCPIrUs, MCXaHUYCCKaAA pa60Ta, MCXAaHUYCCKAasA MOIIHOCTL; IPHU OIMMCAHUU
MpaBHUJIILHO TPAaKTOBATb (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJII HCIOJIB3YyEMbIX BCJIIMYHUH, HX 0003HAaUCHHS U
CINHUIbI, HAaXOIUTb (I)OpMy.TIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘ICCKyIO BCIMYHUHY C APYruMu
BEJIIMUMHAMU,



OTMCBHIBATh M3YYCHHBIE TEIJIOBBIC CBOIMCTBA TEJ M TEIUIOBHIC SIBJICHUS, UCHONb3ys (pu3muecKue
BEJIMYUHBL:  JABJIICHUE Ta3a, TeMIlepaTypa, CpPeAHsAs KUHETUYECKas SHEPrus XaoTUYECKOIO
JIBIKECHHUSI MOJIEKYJ,  CPEIHEKBAJpAaTH4YHAas CKOPOCTb MOJIEKYJ,  KOJMYECTBO TEIUIOTHI,
BHYTPEHHSSL SHEPrusi, paboTa raza, Ko3pQUIHUEHT MOJE3HOrO JCHCTBUS TEIIOBOTO JIBUTATEIIS;
IpU ONUCAHWM TPABMWIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEIUYMH, HX
0003HAYCHHSI M €MHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY
C ApYTMMH BEIUYUHAM;

OIMHUCbIBATb H3YUYCHHBIC JJICKTPHUYCCKUC CBOIiCTBa BCIICCTBA MW DJJICKTPUYCCKHUC SBJICHUA
(mporiecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIE,
Haprl)KéHHOCTI) moJjrsA, MOTCHHHAJI, Pa3sHOCTb IOTCHHOUAJIOB, IIpW OIHWCAHUKW TPaBUIIbBHO
TPAKTOBATh (1)H3HHGCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 000O3HAYEeHUsI U CAUHUIIbI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHATM3UPOBaTh (U3MUECKHE TMPOIECChl U SIBIICHUS, HCIONb3yd (U3UYECKHUE 3aKOHBI U
NPUHIMIIEL: 3aKOH BcemMupHoTo TaroTenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHHUYECKOW YHEPTHH, 3aKOH COXPAHECHUS! UMITYJIbCA, MPUHLMI CYNEPHO3UIUN CHUII, TPUHLIUII
paBHOMNPaBUs MHEPUUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEM KWHETHYECKOW SHEPrUU TEIUIOBOTO JIBUYKECHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KylloHa, MpUATOM pa3nuyarh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIlbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPUHIUMBI JCUCTBUS MAIlWH, NMPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS UX O€30MaCHOTO MCITOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh OKCIEPUMEHTHl 10 HCCIEAOBAaHUIO (PU3UYECKHX SBJIEHUH U TPOILIECCOB C
UCIOJIb30BAHUEM  MPSAMBIX, W KOCBEHHBIX M3MEPEHUH, TMpU I3TOM  (POpPMYIUPOBATh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MpeI0’KEHHOT0 000PYA0BaHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBJISITh NPSIMble U KOCBEHHbIE M3MEpeHMs] (PU3MYECKUX BEJTUYMH, MPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsI M HCIOIb30BaTh M3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN
HU3MEPEHUI;

HcCIea0BaTb 3aBUCUMOCTU MCKAY (I)I/ISI/I‘IGCKI/IMI/I BCIIMYMHAMHU C MCIIOJIb30BAHUEM IIPAMBIX
I/ISMepeHI/Iﬁ, Ipu 35TOM KOHCTPYUPOBATH YCTAHOBKY, (bl/IKCI/IpOBaTB PE3YyIbTaThl nonyquHoﬁ
3aBUCHUMOCTH CI)I/I?»I/I‘ICCKI/IX BCINYHNH B BHIC Ta6J'II/II_[ u Fpa(bI/IKOB, JAC€JIaTb BBIBOAbLI IIO
pe3yibTaTaM HUCCICA0BAHN,

coOuoaTh MpaBuiIa 0€30MacHOro TpyJa MpU MPOBEICHUM MCCIEOBAHUI B pamMKax yueOHOro
JKCIEPUMEHTa, y4eOHO-HCCIIE0BAaTEIbCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aO0OPaTOPHOTO 00OPYAOBAHUS;

peuiaTb paC‘{éTHBIC 3aJlaud C SBHO 3aJlaHHOM (I)I/I3I/I‘-ICCKOI71 MOJCIIbIO, HCIIOJIb3YA (I)I/IBI/I‘{CCKI/IC
3aKOHbI U MPUHIHUIIEI, HA OCHOBC aHAJIM3a YCJIOBUA 3ada4U BBI6I/IpaTB , BBIIACIIATDH (bI/IBI/I‘-ICCKI/IC
BCIIMYHWHBI H (bOpMyJ'ILI, HCOGXOI[I/IMBIC OISt e€ peuicHusd, MpOBOAUTH paC‘{éTBI 1 OLCHHUBATH
PCAIBHOCTD NNIOJIYYCHHOTO 3HAUCHUSA (1)I/I3I/I‘-IGCKOI71 BCJIIMYMHBI,



pemath KayeCTBEHHBIE 3aJauM: BBICTPAWBATHh JIOTHYECKH HEMPOTUBOPEUYUBYIO IIEMOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYCCKUEC SIBICHUS;

HCII0JIb30BATh IPpHU PCIICHUU y‘-Ie6HBIX 3aa4 COBPEMCHHBIC I/IH(bOpMaLII/IOHHBIe TCXHOJIOTHUHU IJIA
MOVCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U TIPEACTABICHUS YUeOHOH U HAYYIHO -NIOMYJISIPHOM
I/IH(l)OpMaIlI/II/I, HOJIy‘ICHHOI;'I N3  Pas3sjiIM4HbIX HCTOYHHUKOB, KPUTUUYCCKU aAHAJIMU3UPOBATDH
MOJIy4aeM Y10 HH(POPMAILHIO;

MPUBOANTH TPUMEPHI BKIIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCI0JIb30BAaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCETHEBHOM KM3HU AJisi oOecreyeHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHMUSI
3/10pOBbsSI U COONIOIEHNS HOPM 3KOJIOTHYECKOIO MOBEACHUSI B OKpYXKaIOIIel cperie;

paboTaTh B TpYIIE C BBHIMNOJIHEHWEM pPa3IMYHBIX COLMAIBHBIX DPOJIEH, MiIaHUpoBaTh paldoTy
IPYNIbI, PAlUOHATIBHO pacHpenessiTh OOS3aHHOCTM U IUIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYalHUsX, aJ€KBaTHO OLICHMBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoHmy oGyuenuss B 11 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(pOPMHPOBAHHOCTh Y OOYYAIOUINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PHU3UKHU B (POPMUPOBAHNUN COBPEMEHHOM HaydyHOI
KapTUHBl MHpa, B pPa3BUTUU COBPEMEHHONM TEXHMKHM W TEXHOJIOTUH, B MpPaKTHUYECKON
NEeSITEeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIIBI TPUMEHEHUS N3YYEHHBIX (PU3NUECKUX MOJETICH: TOUSUHBIH 3JeKTPUUECKU
3apsil, Jyd4 CBETa, TOUEYHBIH HCTOYHHMK CBETa, siJepHas MoOJeiIb aroMa, HyKJIOHHas MOJEjb
aTOMHOTO $i/ipa MpU peleHuN PU3NYECKUX 3a/1a4;

pacrio3HaBaTh  (U3UYECKUE sBICHHUSA (IPOIECChI) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN M KBAaHTOBOW (DM3UKHU: 3JIEKTPHUYECKAsi MPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE,
XAMUYECKOE, MAarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, OJIIEKTPOMarHUTHas
WHAYKIWS, JEHCTBHE MAarHUTHOTO IIOJIi HA MPOBOJHUK C TOKOM W JIBHXKYIIMUHCS 3apsj,
AJIEKTPOMArHUTHBIE KOJCOAHWST W  BOJIHBI, NPSMOJIMHEHHOE PacCIpPOCTPAaHCHHUE CBETA,
OTpaKeHHe, NpeJIoMIICHUE, HHTep(epeHus, Iuppakius U NOJSAPU3ALUs CBETa, JIUCIEPCHUS
cBera,  (QoroanekTpuueckuii 3pdext (hoTodPdeKT), CBETOBOE IaBlIeHHWE, BO3HWKHOBEHHUE
JMHEWYATOro CIEKTPa aToMa BOJOPOa, ECTECTBEHHASI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD;

ONHUCBIBATL HU3YYCHHBIC CBOICTBaA BeEIlEeCTBA (BHCKTpI/I‘{CCKI/IC, MAarguTHBIC, OIITHYCCKHC,
QJICKTPUYCCKYIO IMPOBOJUMOCTEL PA3JIMIHBIX cpen) U DJICKTPOMAIHUTHBIC SIBJICHUS (HpOI_IeCCBI),
HCIIOJIb3YA (I)I/I3I/I‘leCKI/IC BCIIMYHUHBI: SHGKTpI/I‘{eCKI/Iﬁ 3apsad, CHWJIa TOKa, JSJICKTPUYCCKOC
HAIIpsPKCHUC, JJICKTPUYCCKOC COIIPOTHUBJICHUC, PA3HOCTH MOTCHIUAJIOB, JJICKTPOABWIKYIIAA
cujia, pa60Ta TOKa, MHAYKIUA MAaroiuTHOIO I10JIsA, CHUJIa AMHepa, chJia HopeHua, HHIAYKTUBHOCTDH
KaTYyHUIKHU, SHEPIrUuA IJJICKTPUYCCKOTO WU MArHuTHOI'O HOHeﬁ, nepuoa U 4actoTa KoJieOaHWi B
K0JIe0aTeIbHOM KOHTYPEC, 3apsiad U CUJIa TOKAa B IMPOLECCCEC TAPMOHUUYCCKUX ISJICKTPOMATIHUTHBIX
KOJ'IC6E[HI/II‘/’I, (I)OKyCHOC pacCTosIHUEC U ONTHYCCKAad CuJla JIMH3bI, IPHU ONIMCAHWU IIPABUJILHO



TPAaKTOBaTh (PU3MUECKUI CMBICI  UCHOJB3YyEeMBIX BEIWYHMH, MX OOO3HAUCHHS WM €JUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

ONMCBHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOILECCHI, UCTIONb3YA (PU3UUECKUE BEIUYHHBI:
CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPIUs U HMILYJIbC
¢doroHa, TEpUOJ TMOJypacmaaa, dHEPrusi CBS3M ATOMHBIX SJep, MPH OMHCAHUHM NPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OO0O03HAUYCHUS M CIUHHIIBL,
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PH3UYECKYIO BEITMUMHY C IPYTUMHU BEIMYMHAMM,
BBIYMCIIATH 3HAYCHHUE (PU3MUECKON BEIIMYUHBL;

aHAJIM3UPOBaTh  (U3MYECKHE MPOLECChl M SBICHUS, MCIONb3YysSd (PU3NYECKHE 3aKOHBI U
OpuHOMNBL: 3akoH Owma,  3aKOHBI IOCJIEJIOBATEIbHOIO U MapalieIbHOTO COEIMHEHUs
IIPOBO/IHUKOB, 3akoH J[xoymsa—JIeHnma, 3aKkOH DSJIEKTPOMAarHMUTHOM MHAYKLIHH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETa, 3aKOHBI MPEIOMJICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oToAPdeKTa, 3aKOH COXpPAHEHHsS HHEPIHH, 3aKOH
COXPAaHEHHs HUMIIYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHHs
MaccoBOro 4Hcia, MOCTyiaTel bopa, 3akoH paJMOaKTHBHOTO pacnaja, IpU 3TOM pas3inyarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE W YCJIOBUS (TpaHUIIbL,
o0nacTi) MPUMEHUMOCTH;

ONpCACIIATh HAlPpaBJICHUC BCKTOpAa MHAYKIIHHM MAarHUTHOI'O IIOJISA MPOBOAHHKA C TOKOM, CHIJIbI
Awmnepa u cuisl JlopeHna;

CTPOMTH ¥ OTIMCHIBATh N300paKEeHHE, CO3/IaBaeMOE IJIOCKAM 3€pKajIOM, TOHKOW JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHl 1O HCCIEAOBAaHUIO (PU3UYECKHX SBIEHUH U TPOILIECCOB C
UCIOJIb30BAHMEM  TPSAMBIX, W KOCBEHHBIX H3MEpeHuil: mpu d3ToM (popMyIupoBaTh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0’)KEHHOT0 000PYA0BaHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh NPSMble U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEJIWYUH, MPU ITOM BHIOUPATH
ONTHUMAJIBHBIA CIIOCOO M3MEPEeHHs] U UCHOJIb30BaTh U3BECTHBIE METObl OIIEHKH MOrPEUIHOCTEN
HU3MEPEHMUI;

HCCICO0BAaTh 3aBUCHUMOCTH (1)I/IBI/IIIGCKI/IX BCIIMYHH C HCIIOJIB30BAHUCM IIPSAMBIX HSMGPGHHﬁZ IIpu
9TOM KOHCTPYHUPOBATHb YCTAHOBKY, (I)I/IKCI/II)OBaTL PE3YJIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/ILICCKI/IX BCINYHNH B BHIC Ta6J'II/II_I n I‘pa(i)I/IKOB, ACJIaTb BbIBOJABI II0 PE3yjibTaTaM
HCCICOOBAaHUA,

coOuoaTh MpaBuiIa 0€30MacHOro TpyJa MpU MPOBEICHUM MCCIEOBAHUI B pamMKax yueOHOTo
JKCMEPUMEHTa, y4eOHO-MCCIIEJOBATENIbCKOM M MPOEKTHOM NeATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYAOBaHUS;

peuiaTtb paC‘-IéTHI)Ie 3aJlaud C SBHO 3aJaHHOM (I)I/ISI/ILIGCKOI\;I MOACIBIO,

UCTOJNB3YS (PU3NYECKUE 3aKOHBI U TIPUHIIMIIBI, HA OCHOBE aHAllM3a YCJIOBHSI 3a/1ayH, BHIOMPATh
(U3MYECKYI0 MOJENb, BBIICHATH (DU3MUECKHE BENUYMHBI U (HOPMYIBI, HEOOXOMUMBIE s €€
peuieHusi, MOpPOBOAUTh  pacy€Tbl M OLIEHUBATh  PEATBHOCTh  MOJYYEHHOIO  3HAYEHUS
(bu3MUeCKOl BETUYHHBI;



peliatb KAa4YCCTBCHHBLIC 3aadyu: BbICTpAaMBATb JIOTHYCCKHM HCIPOTHUBOPCUMBYHO MLCIIOYKY

paccyXJeHUI ¢ OOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHHUS;

MCIOJIBb30BATh NP PEUICHUH Y4eOHBIX 3a/1a4 COBPEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOVCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U TIPEACTABICHUS YUeOHOH U HAYYIHO -NIOMYJISIPHOM
uHbOpMAINY, TIOJYYCHHOH W3 pa3IMYHbIX HCTOYHHUKOB,

KPUTHYCCKM  aHAJIM3UPOBATH

MoJIy4aemMyro HH(OpMaInIo;

00BACHATH MMPUHOUIIBI IleICTBH?I MallluH, HpI/I60pOB N TEXHHUYCCKUX YCTpOfICTB, pasiiniaTtb
YCII0BHUA UX 0e30MacHOro UCIOJIb30BAaHUS B HOBCGI[HGBHOﬁ KHU3HU,

MIPUBOJIUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIO0JIb30BAaTh TEOPETHUUECKHUE 3HAaHUA MO (DU3MKE B MOBCEJHEBHOM KU3HU IS OOecreyeHus
0€30MacHOCTH U OOpaIEHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHUS
3/10pOBbSI U COOMIOACHUS HOPM 3KOJIOTUYECKOTO MOBEEHUS B OKPYKalOIEeH Cpe/ie;

paboTaTh B TpyHIe C BHIIOJHEHHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH, IUIaHUPOBaTh PalbOTy

TPYIIIBL,
HECTaHJAPTHBIX CUTYallUsX, aJ€KBaTHO OLICHMBATh BKJIAJl KAXKJOTO M3 YYACTHUKOB T'PYIIBI B

palMoOHANIBHO  PACTIPENENSITh  OOS3aHHOCTHM W IUIAHUPOBATh  JICATEIBHOCTH B

pelIeHre paccMaTpUBaeMOi MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne | HaumeHoBaHue KoauvecrBo | IIporpammuoe OcHoBHBIE BH/IbI

I/ | pa3aejoB W TeM | 4acOB coJeps;KaHue AeATEJbHOCTH
yueOHOro 00y4arIMXCcs
npeaMera

Pa3nes 1. Pu3uKa M METOABI HAYYHOI'O NIO3HAHUS \

1.1 | ®usuka U MeTOAHI | 2 ®usuka — Hayka o | M3y4yeHue Hay4HBIX
Hay4HOTO IIPUPOJIE. Hayunble | (sMOupudeckux U
MIO3HAHUSA METO/IbI NO3HAHUS | TEOPETUUECKUX) METOIOB

OKPY)KAIOIIET0  MHpA. | IO3HAHUS OKPYKAIOLIErO
Ponp okcnmepumenta u | mupa. Ob6cyxnaenue
TEOPUH B  MpOLECCE | TPaHULl PUMEHUMOCTH
MO3HAHUA OpUPOJBL. | GU3UYECKUX 3aKOHOB H
OKcrepuMeHT B ¢u3uke. | Teopuil. Pabora B rpymme
MonennpoBanue 10 TIOJrOTOBKE KOPOTKHUX
¢u3nUecKkux SBICHUH M | COOOIEHNH O poslu U




IIPOLIECCOB. Hayunsie

MecTe (PM3MKU B HAyKe H

runore3pl. dusnueckue | B MPAKTUYECKOU
3aKOHBI M TEOPHUU. | ACATEIBHOCTH  JIIOJCH.
I'panunel JemoHcTpanys
IPUMEHUMOCTH AHAJIOIOBBIX u
¢u3nUecKuXx  3aKOHOB. | HU(POBBIX
[IpyHIMO COOTBETCTBUSA. | M3MEPUTEIIBHBIX
Ponp n mMecto ¢usukm B | mpubopos,
dbopmupoBaHun KOMITBIOTEPHBIX
COBPEMEHHOM HAYyYHOM | TaTYMUKOB. OcBoenue
KapTUHBI MUpa, B | OCHOBHBIX npuéMOB
IIPaKTUYECKON pabotel ¢  uudpoBoi
JESATEIbHOCTH JIFOIEH. naboparopueit o
¢busuke.

Hroro no pazneny 2

Pa3nes 2. Mexannka

2.1 | Kunematuka Mexanundeckoe IIpoBenenue
JBUKEHHE. DKCIIEPUMEHTA: U3Y4YCHHE
OTHOCHUTENBHOCTH HEPaBHOMEPHOTO
MEXaHUYECKOTO JBWKEHHUS C  LENbIO
JIBMKCHMUS. Cucrema | onpeneneHus
orcuéra.  TpaekTopus. | MTHOBEHHOH CKOpOCTH;
[Tepememnienue, HCCIIeq0BaHNe
CKOpOCTh (cpenHsist | COOTHOLIECHUS MEXITY

CKOPOCTb, MTHOBEHHAs
CKOpPOCTh) M YCKOPECHHE
MaTepHaIbHON  TOYKH,
UX TPOEKIHH Ha OCH
CUCTEMBI KOOpJMHAT.
Cnoxenue

nepeMeIeHun u
CIIOXEHHE  CKOpOCTEH.
PaBHOMepHOE u
PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE
JBUKECHHE. I'paduku
3aBUCUMOCTHU

KOOpJMHAT,  CKOPOCTH,
YCKOpPEHHUs, TyTH U
nepeMEIIeHUs
MaTepUAILHOW TOYKU OT
BpemeHu.  CBobojHOe
MaJICHUE. Yckopenue
CBOOOJHOTO  MAJEHUS.
Kpusonnneiinoe
IBIKeHHe.  JIBrkeHne
MaTepUuaNbHON TOYKHU TI0

OKPY>KHOCTH c
MIOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO. YrnoBas
CKOPOCTb, JMHEHas

ckopoctb. Ilepuon wu

NyTAMH, TPOIJAEHHBIMU

TEJIOM 3a
MOCJIe/IOBAaTEIbHbIE
paBHBbIE MIPOMEKYTKU
BpEMEHU npu
PaBHOYCKOPEHHOM
JIBUKEHUU C HadalbHOU
CKOPOCTBIO, paBHOM
HYJIIO; U3Yy4eHUe
IBUKEHHUS  IIapukKa B
BSI3KOM KUIKOCTH;
U3y4eHUE JBUKECHUS
Tena, OpoILIEHHOTO
TOPU30HTAIIBHO.

OObsicHEHHEe OCHOBHBIX
NPUHIUIIOB  JICHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIHJIOMETP,
HenHble ¥ PEMEHHBIC
nepefavyd JIBUKEHUS; U
yCIOBUHN WX 6€30MacHOTO

UCIIOJIb30BAHNUS B
MIOBCEJTHEBHON  JKU3HHU.
Pemenue pac4ETHBIX

3ajja4 ¢ SBHO 3aJJaHHOMN
¢u3uueckoil Mozenpo ¢
UCTOJIb30BaHUEM

OCHOBHBIX bopmyn




4acToTa oOpamieHus.
[lenTpocTpemMuTebHOE
YCKOPEHHE.
TexHuueckue
YCTpOMCTBA 51
IIPaKTUYECKOE
IIPUMEHEHHUE:
CIIUJOMETp, JBHXKECHHUE
CHapsZoB, LEIHBIE U
pEeMEHHBIE IIepeaYn.

KHUHEMAaTUKH.
Iloctpoenne u aHanu3
rpauKoOB 3aBHCUMOCTEH
KHUHEMaTUYECKUX
BEJIMYMH OT BPEMEHU IS
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
IIPSAMOJIMHENHOTO
JIBUKEHUSI.
Pacnio3naBanue
(U3HYECKUX SIBJICHUM B
y4eOHBIX  OMBITaX U
OKpYXKAalIeW  KU3HU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE
JIBIDKEHUE,  CBOOOJHOE
NajZicHue Tel, JIBUKEHHE

1o OKPY)KHOCTH.
Onucanue
MEXaHUYECKOTO
JIBUKCHUS c
HCIT0JIb30BaHNEM
(U3HMYECKUX  BEJIMYUH:
KOOpJUHaTa, MyTh,

nepemMeIeHne, CKOpoCTh,
yckopenue. PabGota B

rpymmax npu
IUIAHUPOBAHUH,
MIPOBEJICHUU u
UHTEPIIPETALIH

PE3YyIbTAaTOB OIIBITOB H
aHaJIn3¢

JOTIOJTHUTEIbHBIX
HUCTOYHUKOB
uHGOpMALIUU 110 TEME.
2.2 | Jlunamuka [IpunIun CpaBHeHue Macc
OTHOCUTEIIBHOCTH B3aMMOJICHCTBYIOLIUX
[Nanunes. [lepBblii 3aK0H | Te. N3yuenne
HeroroHna. 3aBHCUMOCTH CHJIBI
WNuepunanpHele YIPYTrOCTH oT
CUCTEMBI oTcuéra. | nedopMaly; CpaBHEHHUE
Macca Tema. Cuna. | cmil  TpeHHS  IIOKOS,
[TpuHIMI KAueHUs U CKOJBXCHUS.
CYyIEepIO3ULUU cuil. | OObsicHeHue
Bropo#t 3akoH HproTOHaA | HEBECOMOCTH.
JUIs MarepuanbHoi | IIpoBenenue
TOYKUA. TpeTuil 3aKOH | DKCIIEPUMEHTA:
Herorona JUIsL | KCCIIeI0BaHUE
MaTepUalbHBIX  TOYEK. | 3aBUCUMOCTHU cun
3aKoH BCEMHUPHOTO | YIPYIOCTH,
TATOTCHUS. Cuna | BO3HUKAIOIUX B




TSIKECTH. [Tepas
KOCMUYECKasi CKOPOCTb.
Cuna ynpyroctu. 3aKoH
I'yka. Bec tena. Tpenue.
Buabt Tpenus (mokos,
CKOJIb)KEHUS, KaueHus).
Cuna Ttpenus. Cyxoe
Tperue. Cuia TpeHus
CKOJIbKEHUST U cuia
TpPEHUS HOKOSL.
Koadduuuent tpenus.
Cuna  cOnmpOTUBICHUS
0pu JBWKEHUU Tela B
KUAKOCTH WM  Trase.
IToctynarensHOE u
BpallareiabHoe
NBIOKeHHE  aOCOJIFOTHO
TBEPAOrO Tena. MomeHT
CHJIBI OTHOCUTEIIBHO OCH
Bpaienus. [1nedo cuiebl.
VYcnoBus ~ paBHOBeCHs
TBEPAOTO Tela.
Texnuueckue
yCTpOICTBa u
IPaKTUYECKOe
IPUMEHEHHUE:!
HOIIINITHUKHY,
JIBYDKEHUE
UCKYCCTBEHHBIX
CIIyTHHUKOB.

IPYXKUHE U PE3HMHOBOM

o0pasie, oT ux
nedopManuu; HM3y4eHHE
IBUKEHUS Opycka TIO

HAKJIOHHOM  IIIOCKOCTHU;
UCCJIE0BAHUE  YCIIOBUI
paBHOBECHS TBEPIOTO
Telna, HMEIOIMIETO OCh
BpamieHusa. OObsICHEHHE
ocoOeHHOCTEM
PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO
MIPSAMOJIMHENHOTO
JIIBIDKEHUS, CBOOOIHOTO
MajeHus TeJl, JIBUKCHUS
M0  OKPYXHOCTH  Ha
OCHOBE 3aKOHOB
HrroTona, 3aKOHa
BCEMHUPHOTO TSATOTCHUSI.
OOBscHEHHE OCHOBHBIX
MPUHIHUIIOB e CTBUS
MNONIIMIIHUKOB H  HX
MPaKTUYECKOTO
MIPUMEHEHUSI.
OObsicHEHHE [BWKEHUSI
HMCKYCCTBEHHBIX
CITYTHUKOB. Pemenue
pacUETHBIX 3a71a4 C SIBHO
3alaHHON  (PUBUYECKOH
MOJENBI0 c
HCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB W
dbopmyn JMHAMUKH,
Pacno3naBanue
(U3NYECKUX SIBJICHUHA B
yueOHBIX  ONbITaX U
OKpYKarolen JKU3HU:
WHEPIH,
B3aHMOICHCTBHE TEll.
Ananus bU3HIECKUX
MIPOIIECCOB U SIBJICHUU C
HCIO0JIb30BaHUEM
3aKOHOB W MPHUHIUIIOB:
3aKOH BCEMHUPHOTO
tarotenus, I, II u III
3aKOHBI HrroToHa,
MPUHLHUIT CYNEPIO3UIUU
CHII, MIPUHIIATL
PaBHOIIPABHOCTHU
MHEPUHUATbHBIX
OTCUYETA.

CHUCTEM




2.3

3aKOHBI
COXpaHeHUs
MEXaHUKe

B

HNmnynsc mMarepuanbHON
TOYKU (Tesia), CHUCTEMBbI
MaTepUaIbHbIX  TOYEK.
HNmnynec CHJIBI U
U3MEHEHUE  HMIIyJIbCa
Tena. 3aKOH COXpaHEHUs
uMITysibca. PeakTuBHOE
JIIBIDKEHUE. PabGora
cuJibl. MOIIHOCTh CHJIBL.
Kunernueckas sHeprus
MAaTepUAIIBHONM  TOYKH.
Teopema 00 M3MEHEHHH
KUHETUYECKON SHEpPIrumu.
ITorenuumansHas
SHEPTHUs.
[ToreHnnaneHas 3HEprus

ynpyro

nehopMUpPOBaHHOM
MPY>XUHBI.
[TorennmanbHas SHEPTUS
Tena BOJIM3U
MTOBEPXHOCTH 3eMuIH.
IToTeHmanbpHbBIC u
HEMOTEHIMAJIbHBIE

cunbl. CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHII C
HU3MEHEHUEM
MEXaHUYECKOW HHEPruu
CUCTEMBI  Tell. 3aKOH
COXpaHEHUs
MEXaHUYECKON JHEpPIu.
VYupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
Texanueckue
yCTpOMCTBa u
MIPaKTUYECKOE
NPUMEHEHUE: BOJIOMET,
KOTIED, IPYKUHHBIN
MUCTOJIET, JIBUKEHUE
paker.

IIpoBeneHue
AKCIIEPUMEHTA: U3YUYCHHE
a0COJIIOTHO HEYIPYroro
yaapa ¢ MOMOUIBIO JBYX
OJMHAKOBBIX  HUTSHBIX
MasITHHUKOB;
UCCIeI0BaHUE CBSI3U
paboThI CHJIBI c
U3MEHEHUEM
MEXaHU4YECKON SHEpPruu
Tena Ha npumepe
pPaCTSKEHUS PE3UHOBOTO
KIyTa. Onenka
a0COJIIOTHBIX u
OTHOCHUTEIIbHBIX
IIOTPEIIHOCTEN
U3MepeHuil (U3NYECKUX
BEJIWYH. Pemenue
pacUETHBIX 3371a4 C SIBHO
3alaHHONW  (PU3MYECKOU
MOJICITBIO c
HCIIOJIh30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopmMyn AWHAMUKH H
3aKOHOB COXpaHEHUSI.
Pemrenne kadecTBEHHBIX
3aJad ¢ OMNOpoM Ha
U3y4YEHHBIE B pasnene

«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH u
buznvecKue SIBJICHUS.
Omnmcanue
MEXaHHYECKOTO
JIBUKCHHUS c
HCIIOJIb30BAHHEM
(U3MYECKUX  BEJIMYMH:
UMITYJIBC Tena,

KHHETHYECKas YDHEPTHs,
MOTEHIMAIbHAS SHEPIHs,
MexaHu4eckas  pabora,
MeXaHu4YecKas
MOIITHOCTb. Anammsz
¢bu3nUecKux IMpoLEcCcOB
u SIBICHUM C
HCIOJIb30BaHUEM 3aKOHA
COXpaHEHUs
MEXaHUYEeCKON SHEpruu,
3aKOHa COXpaHEeHUs
umnynsca. OObsCHEHHE
OCHOBHBIX  IPHUHIIMIIOB
JIelcTBUS u
MPaAKTUYECKOTO




MIPUMEHEHUS
TEXHUYECKUX YCTPOMCTB,
TaKuX KaK: BOJOMET,
KOIIEp, IIPYKUHHBIN
nuctoner. OObsicHEHUE
JIBIDKCHHUS  PakeT ¢
OIIOPOM Ha W3Yy4YCHHBIE
bu3nvecKue BEIUYUHBI 1
3aKOHBI MEXaHHUKHU.
Hcnonbs3oBanue pu
MOJAITOTOBKE COOOILIEHUN
O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX
TEXHOJIOTHH IS TTOMCKA,
CTPYKTYpUPOBaHUs,
MHTEpIIpETALH u
MIpeJICTaBICHUS
uH(popMaluy,
KPUTHYECKHUN aHanu3
MOJTy4aeMoi
uH(popMauu
[IpoBeneHne KOCBEHHBIX
HW3MEpEHHI,
HUCCIIEN0BAaHNN
3aBUCUMOCTEN
(U3MYECKUX  BEJIMYHH,
IIPOBEpPKa
MIPEAJIOKEHHBIX TUIIOTE3.
HToro no paszneny 18
Pa3znen 3. MoJieky/isipHasi pu3uKka 1 TEPMOIMHAMUKA 9
3.1 OcHoBHble T0J10KeHMS | [IpoBeneHue
OcHoOBBI 9 MOJIEKYJIIPHO- JKCIIEPUMEHTA:
MOJIEKYJISIPHO- KMHETUYECKON TEOPUH U | OIIpE/eTICHUE Macchl
KHHETHYeCKOM ux ONIBITHOE | BO3AyXa B  KIACCHOM
TeoOpuM 000CHOBaHHE. KOMHAaTe€ Ha  OCHOBE
BbpoyHOBCKOE nBMXKEHUE. | U3MEPEHUI 00BéMma
Huddy3us.  Xapakrep | KOMHATB, JaBIEHUS U
JBUKECHUS U | TeMIIepaTypbl BO3AyXa B
B3aUMOJCHCTBUS YacTHL] | HEH; UCCIe10BaHUE
BEILIECTBA. Mopenu | 3aBUCUMOCTH MEXIY
CTpOEHUs ra3oB, | MapaMeTpaMHu COCTOSHHUS
KUAKOCTEH M TBEPIBIX | Pa3pEKEHHOTO rasa.
Ten U oObsicHeHue | OueHka aOCOJIOTHBIX H
CBOMCTB BEILECTBA HA | OTHOCUTEIbHBIX
OCHOBE J3THUX MOJEIEH. | MOIPEIHOCTEN
Macca u  pa3Mmepsl | U3MepeHuil (pU3NUECcKuX
mosiekyn.  KommgectBo | BenmuunH.  OObsicHeHUe
BeniecTBa. llocTosiHHAsI | OCHOBHBIX — NPUHIIMIIOB
ABoraspo. TennoBoe | IeHCTBUI TEPMOMETpPA U
paBHOBECHE. OapoMeTpa U yCIOBUN UX

Temneparypa u  eé

0e30I1acHOTO




U3MEpEHHUE. [[Ixana | ©COJIB30BAHUS B
temneparyp  Llenbcus. | HOBCEIHEBHOM  >KU3HM.
Mopens njeansHoro | PacriosnaBanue
rasa. OcHoBHOE | (U3NYECKUX SIBJICHUN B
ypaBHEHUE y4eOHBIX  OMBITAX U
MOJIEKYJIIPHO- OKpYXKaloIlled  JKHU3HU:
KMHETHYeCKoW  Teopuu | nuddy3us, OpOyHOBCKOE
UJCATILHOTO ra3a. | Apmwkenue.  OnucaHue
AOcoroTHas TEIJIOBBIX  SIBICHUH ¢
TeMIlepaTypa Kak Mepa | UCIOJb30BaHUEM
CpeIHEHl KHHETUYECKOM | PU3NYECKUX  BEIMYUH:
SHEpruu TEIUIOBOTO | J1aBJIEHUE rasa,
JIBUKEHHUS] YacTUIl ras3a. | Temmeparypa, CpenHss
[Mkana TEMIIepaTyp | KHHETHYECKass  SHEPTHs
KenpBuHa. ["a30BbI€ | XaOTUYECKOTO JIBUKEHUS
3aKOHBI. YpaBHEeHUE | MOJIEKY,
MeneneeBa— CpPEIHEKBaAPATHYHAS
Kianeiipona. 3aKOH | CKOPOCTBMOJIEKYI.
HanbToHAa. AHanu3 buznyecKkux
N3omponeccsl MIPOLIECCOB U SIBICHUU C
ucnoas3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U
CpeoHeld KUHETUYECKOU
SHEPTrUu TEIMJI0BOTO
JBWKEHHUS MOJIEKYl1 C
abCcoMIOTHOM
temnepatypoi. Pemienue
pacUETHBIX 3a71a4 C SIBHO
3alaHHOM  (PU3UYECKOHN
MOJIEJIbIO c
HCII0JIb30BAHNEM
OCHOBHBIX  IIOJIOXKEHUH
MKT, 3aKOHOB u
dbopMyn  MOJIEKYISPHOM
((N7370978 PaboTta B
rpynmnax npu
IJIAHUPOBAHUH,
MIPOBEACHUU u
MHTEpIpeTaLU
pe3yNbTaTOB OIBITOB U
aHaiause
JIOTIOJIHUTEIbHBIX
HMCTOYHHKOB
UHGOpMALIUU 110 TEME.
3.2 | OcHOBBI 10 TepmoauHaMmuueckas ITpoBenenue
TePMOAMHAMUKH cucTemMa. BHYTpeHHss | SKCIIEpUMEHTA!
JHEprus U3MepeHue YIEIBbHON
TEPMOJMHAMUYECKON TEII0EMKOCTH
CHCTEMBI M cHocoObl €€ | BelecTsa. Onenka
u3MeHeHus. KonndecTBo | aGCOTIOTHBIX u
TEIUIOTBI W paboTa. | OTHOCUTEIbHBIX
BuyrpenHsis ~ sHeprus | norpemHocTen




0JTHOATOMHOTO
HUjacaJbHOro rasza. Buasl
TeIIonepeIaun:
TEIJIONPOBOHOCTbD,
KOHBEKIIUS, HW3JIy4YCHHE.
VY aenpHas TENI0EMKOCTh
BeniecTBa. KoJndecTBo
TEIIO0ThI npu
TerIonepeaye.
[TonsTue 06 agnabaTHOM
porLecce. [TepBrrit
3aKOH TEPMOJMHAMHUKHU.
[Ipumenenne  mepBOTO
3aKOHA TEPMOJIUHAMUKHU
K M30IIpoIIeccam.
I'paduueckas
MHTEpIIpeTalus paboThI
raza. Bropoii 3akoH
TEPMOJMHAMUKH.
HeoGpatumocTs
MPOIIECCOB B TPHUPOJIE.
TemmoBkIe MAaIllAHEL.
[TpuHIUTIBL efcTBUS
TEIUIOBBIX MaIIIFH.
[IpeobpazoBanms
SHEPTHMH B  TEIJIOBBIX
MaIlIrHax.
Koaddumument
I10JIE3HOTO NEUCTBUSA
TEIUIOBOM MAaIIIFHbI.
[uxkn Kapuno wu ero
kodpurmeHT
IIOJIC3HOTO JIEHCTBUS.
DKOJIOTUYECKHE
poOIeMbI
TEIJIODHEPTEeTUKH.
Texnnueckue
yCTpOKCTBa u
MPaKTUYECKOE
MIPUMEHCHHE: JBUTATEIh
BHYTPEHHETO CropaHus,
OBITOBOI  XOJIOUIBHHK,

U3MEpEeHUN (U3NIECKUX

BEJIWNYHH. H3yuenne
MoJienen MapoBOU
TypOUHBI, JIBUTATEIs

BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEIIS.
OObscHEHNE NPUHIUIIOB
JEUCTBUSI U YCIOBUH
0e301acHOTO
HCIIOJIb30BAHUSB
IMOBCEIHECBHOM JKU3HU
JIBUTATENISI BHYTPEHHETO
cropanus, OBITOBOTO
XOJIOIUIIbHUKA,
KOHJIUIIUOHEPA.
Omnucanue CBOMCTB TeN U
TEIUIOBBIX  SIBJICHUH C

HCII0JIb30BAHNEM
bu3nyecKux  BEIUYMH:
JIaBJICHUE rasa,
TeMIeparypa,

KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS SHeprus,

pabora raza. Pemenue
pacUETHBIX 3a71a4 C SIBHO
3alaHHOW  (PU3UYECKOU
MOJEIBLI0 c
HCI0JIb30BaHUEM

OCHOBHBIX 3aKOHOB H
bopMyT  MOJICKYISIPHOM
busuku u
TEPMOJUHAMUKH.

Pemenne kadecTBEHHBIX
3a7lady ¢ OMoOpor Ha
W3y4YeHHBIE B pasuese
«MomnekynspHas Qu3uka

u TCpMOJUHAMUKaA»
3aKOHBI,
3aKOHOMCPHOCTH nu

dbusznueckue  SBJICHHUS.
PabGora B rpymnmax mnpu
aHaiause

KOHIUIIMOHED. JOTIOJTHUTEIbHBIX
HCTOYHUKOB
uH(pOpMaIINU 110 TEME.
3.3 | ArperaTHble [Tapoo6pazoBanue u | [IpoBenenue
COCTOSIHUSA KOHJICHCALU. IKCIEPUMEHTA!
BEIIECTBA. HcnapeHne u KuIeHue. | U3BMEpPEHUE
da30BbIC AbcomoTHas U | OTHOCUTEIBHOU
MIEpPEX0/IbI OTHOCHUTEIIbHAs BJIQ)KHOCTH BO3/yXa.
BIIQ)KHOCTh Bo3ayxa. | OneHka aOCOJIOTHBIX H
HacpineHHslit nap. | OTHOCUTENBHBIX




Y nenpHas TEIIoTa
napooOpa3zoBaHUsl.
3aBHCHMOCTD
TEMIIEpATypbl  KUIICHUSA

OoT nasieHus. TBEpnoe
teno. Kpucraimueckue

U amopdHBIe  Tela.
AHu30OTpOIUs  CBOMCTB
kpucrauio.  JKunkue
KpPUCTAJLJIBL.
CoBpeMeHHbIE
Marepuansl. IlnaBnenue
" KpUCTAJUIU3ALHS.
VY nenbHas TEIJIoTa
IUTaBJICHUS.
CyO6nmumarusi.
VYpaBHEHHE  TEIIOBOTO
Oanmanca. Texuuueckue
yCTpOMCTBA u
MPAKTHYECKOE
IPUMEHEHHE: TUTPOMETP
" TICHXPOMETD,
KaJIOpUMETD,
TEXHOJIOTUU TIOJTyYECHHUS
COBPEMEHHBIX
MaTepuajoB, B  TOM

YHUCJIE€ HaHOMAaTCpuajoB,
N HAHOTCXHOJIOTHH.

IIOTPELIHOCTEN
U3MEpEeHUN (U3NIECKUX
BEJIWNYHH. H3yuenne
CBOMCTB  HACBILIECHHBIX
11apoB, croco0oB
W3MEPEHHUSI  BJIAXKHOCTHU
HaGmonenue  xumenus
npu MOHMKEHHOM
JABJICHWW, HarpeBaHUs U
TIJIaBJICHUS
KPUCTAJUTHYECKOTO
BemectBa. OOBICHEHHE
MPUHIIAIIOB JICHCTBHUS W
yCclIOBUM  0€301acHOTO
HCIIOJIH30BAHUS B
IIOBCEIHEBHOU JKU3HU
TUTPOMETDA,
MICUXPOMETPA,
Kasiopumetpa. M3ydenue
TEXHOJIOTUN  IOJy4EeHHS
COBPEMEHHBIX
MarepuaioB, B  TOM
YUCJIe HaHOMAaTEPHAJIOB.
Pemenue pacu€THBIX
3a7a4 C SBHO 3aJaHHOU
(U3UYECKON MOJIETBI0 C

HCITOJIb30BAHUEM
YpaBHEHUS  TEIUIOBOTO
Oastauca. Pemenne

KaueCTBEHHBLIX 3a7ad C
ONOpOil Ha H3y4YCHHBIE
3aKOHBI,
3aKOHOMEPHOCTU n
(bu3MYeCKue SBJICHHS IO
TEME.

Pacnio3naBanue
(U3NYECKUX SIBJICHUHA B
yueOHBIX  ONbITaX U
OKpyKaroleu JKU3HH:
nedopmarus  TBEPIBIX
TE, HarpeBaHue u
OXJIAKICHHUE TEN,
U3MEHEHUE arperaTHbixX
COCTOSIHUM BeIlecTBa U
00BICHEHHE X  Ha
OCHOBE 3aKOHOB n
dbopMyn  MOIEKYISIpHOM
¢usuku. Vcnonp3oBaHue
UH(OPMAITMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYPUPOBAHUS,
MHTEpIpeTauu n




pe/CTaBICHUS
uHpOpMaUU pu
MOJTOTOBKE COOOIIECHUI
0 TMPUMEHEHHH 3aKOHOB
MOJICKYJISIPHOH (DU3HUKH U
TEPMOAMHAMHUKHU B
TEXHUKE TEXHOJOTHSIX

Hroro no paszaeny 24

Paznen 4. DJIeKTPOAMHAMHUKA

4.1 | DaexkTpocratuka | 10 DneKkTpuzanus ten. | [IpoBenenue
DNEeKTPUYECKUM  3apsifl. | SKCIIEPUMEHTA:
Ba BHUJIA | U3MEPEHUE
AIEKTPUUECKUX 3aPSATIOB. | SIEKTPOEMKOCTH
[TpoBogHUKH, KoHzeHcaTtopa. OleHka
JIUBJIEKTPUKHU U | aOCOJTIFOTHBIX u
MOJTYITPOBOTHUKH. 3aKOH | OTHOCHTEIBHBIX
COXpaHEHUs MIOTPEIIHOCTEN
AIEKTPUYECKOTO 3apsna. | u3MepeHud (Pu3ndecKux
Bsaumoneiicteue BEJINYHMH. N3yuenue
3apsaaoB. 3akoH KyrnoHa. | npuHIMNOB JIEACTBUSA
Toueunsrit 3JIEKTPOCKOTIA,
ANICKTPUYECKUN  3apsifl. | DJIEKTPOMETDA,
DneKTpuuecKoe moJe. KOHJICHCATOpa.
Hanpspok€aHocTh N3ydenne  mpuHLIMIIOB

3IEKTPUYECKOTO  MOJIS.
[TpuHIMI
CyNepIo3uIuu
AJIEKTPUYECKUX  TOJICH.
JluHnn HanpsHKEHHOCTH
3JEKTPUYECKOTO  MOJIS.
PaboTta CHUII
3JEKTPOCTATHYECKOTO
MOJISL. IMotennman.
Pa3HocTh moTEHLMANOB.
[TIpoBogHUKH "
JTUAJIEKTPUKU B
3JEKTPOCTATHUYECKOM
nose. Jusnekrpuyeckas
IIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
KonneHncarop.
DIEKTPOEMKOCTD
MJIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOTO
KOHJIEHCATOPA.
Texnuueckue
yCTpOMCTBa U
MPaKTUYECKOE
MPUMEHEHUE:
3JIEKTPOCKOTI,

JICUCTBUA W W YCIOBUH
6e30MmacHOTO
MIPUMEHEHUS B
MPAKTUYECKOW  JKU3HHU,
KOIIMPOBAJIBHOTO
arnrapara, CTPYHHOTO
IIpUHTEpA.
PaccmoTpenue
busznyecKux OCHOBAHMMA
ANEKTPOCTATUYECKOU
3alIUTBl W 3a3€MJICHUS
AIIEKTPOTIPUOOPOB.
Pemenne pacUETHBIX
3a7ay C SIBHO 3aJaHHOU
busznyecKkoil MOJENbI C
HCII0JIb30BAHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
AIEKTPOCTATUKHU.
Pemenne kauecTBEHHBIX
3a7a4y  C OmOpol Ha
W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU u
buznueckue SIBJICHUS
ANEKTPOCTATUKHU.
PacnoznaBanue
buznyecKkux SBICHUN B




IEKTPOMETP, y4eOHBIX  ONbITaX U
AJIEKTPOCTATUYECKAS OKpY)KaloIllled  JKU3HU:
3alllnTa, 3a3€MJICHUE | JIEKTPU3ALIUS TEN,
AIIEKTPOTIPUOOPOB, B3aMMO/ICHCTBUE
KOH/JIEHCATOD, 3apsoB U OOBSICHEHHE
KOIIMPOBaJIbHBIN UX Ha OCHOBE 3aKOHOB U
anmapar, CTpYHHBIH | (hopmyI
HIPUHTED. AJIEKTPOCTATUKH.
Onucanne  M3Y4EHHBIX
CBOICTB  BEIIECTBA U
ANEKTPUYECKUX SIBIICHUH
c HCIOJIb30BaHUEM
¢u3NyYeCcKuXx  BEIUYMH:
AIEKTPUYECKUN  3apsf,
HaINpPsKEHHOCTD
AIIEKTPUYECKOTO OIS,
MOTEHIINA, Pa3HOCTh
MOTEHIINAJIOB,
BIIEKTPOEMKOCTD.
AHanu3 buznyecKkux
MPOLECCOB M SIBICHUU C
HCII0JIb30BAHNEM
¢u3NYEeCKuX  3aKOHOB:
3aKOHA COXpaHEeHus
AIIEKTPUYECKOr0 3apsna,
3akoHa Kynona. Pabota B
rpynmax TMpu —aHalauze
JOTIOTHUTEIbHBIX
HCTOYHUKOB
uHpopmaruu u
MOJATOTOBKE COOOILIEHUI
O TPOSIBICHUH 3aKOHOB
AIIEKTPOCTATUKH B
OKpY)Xarollled >KU3HH U
MPUMEHEHUH ux B
TEXHUKE.
[TocrostHHbII 12 DIIEKTpUYECKUM ToK. | [IpoBenenue
4.2 | aneKTpUYEeCKUi YcnoBus AKCIEPUMEHTA: U3yYCHHE
TOK. Toku B CYIIECTBOBaHUS CMEIIaHHOTO
Pa3IUYHBIX Cpellax ANEKTPUYECKOTO  TOKA. | COEIUHEHUSI PE3UCTOPOB;
Hcrounuku Toka. Cuna | uaMepeHue O/C
TOKa. [[OCTOSIHHBIN TOK. | MICTOYHMKA TOKa M €ro
Hanpsxenue. 3aKOH | BHYTPEHHETO
Oma nns yyacTka LENH. | CONPOTUBIICHUS;
DneKTpuIecKoe HaOroieHne
COTIPOTHBIICHHUE. annekrposn3a.  OueHka
YaensHoe a0COJIFOTHBIX u
COTIPOTHBJIEHNE OTHOCHUTEIIbHBIX
BELIECTBA. MOTPEIIHOCTEN
[TocnenoBarensHoE, U3MEpEeHUuN (U3NIECKUX
napajuieiabHoe, BemnunH.  OObscHEHHE

CMCIIAaHHOC COCAMHCHUC

MPUHIINIIOB JEHCTBHUS U




npoBoJHUKOB.  Pabora
AIIEKTPUYECKOTO  TOKa.
3akon Jlxoyns—Jlenua.
MomHocTh

AIIEKTPUYECKOTO  TOKa.
DneKTpOoABMKYIIas cuila
u BHYTpEHHEE
COTIPOTHUBIICHUE
UCTOYHUKA TOKa. 3aKOH
Oma TUTST MOJIHOM
(3aMKHYTOM)
SJIEKTPUYECKOW  LEIMH.
KopoTtkoe 3ambikaHue.
DNeKTpOHHAs

MPOBOAUMOCTb TBEPIABIX
METaJIJIOB. 3aBUCHUMOCTb
COTIPOTHUBIICHUS
METaJIJIOB
TEeMITepaTypHI.
CBepXnpoBOAUMOCTb.
DJIEKTPUYECKHIT TOK B
BAaKyyMe. CaoiicTBa
AJIEKTPOHHBIX  ITYYKOB.
[TomynpoBOAHUKH.
CobcTBeHHas u
IIpUMECHas
IIPOBOINMOCTh
MOJYIIPOBOIHUKOB.
CaoiicTBa
nepexoja.
[ToaynpoBOJHUKOBBIE
pUOOPHI.
DJIEKTPUYECKUII TOK B
pacTBOpax M paciuiaBax
3JEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLMALIUS.
DIIEKTPOIU3.
DJIEKTpUYECKU TOK B
rasax.

oT

p-n-

CaMoCTOSITeILHBIN H
HECAMOCTOSTEIbHBIN
paspsa. Momnuus.
IInazma. TexHuueckue
YCTpOMCTBa u
MIPaKTUYECKOE
IIPUMEHEHHUE:
aMIIepMETp, BOJIBTMETP,
peocrar, HCTOYHHUKH
TOKa,

3JIEKTpOHArpeBaTeIbHbIE
npubopBHl,

yCIOBUW  0E30MacHOTO
MMPUMCHCHUA
amrepMeTpa,
BOJILTMETpPA, peocTara,
HUCTOYHUKOB TOKa,

AJIEKTPOHArpeBaTEIbHbIX
u
AJIEKTPOOCBETUTEIBHBIX
npuOoOpoB, TepMOMETpa
COTIIPOTHUBIICHUS,
BAKyYMHOTO Moja,
TEPMHUCTOPOB u
($hOTOpPE3UCTOPOB,
MOJTYITPOBOTHUKOBBIX
JTNO/JIOB, rajgbBaHUKH.
Pemenne pacyE€THBIX
3a7a4 ¢ SBHO 3aJlaHHOU
(U3UYECKON MOJIETBI0 C

HCIIOJIh30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopmyn TEeMBI
«ITocTosTHHBIN
ANEKTPUYECKUI TOK».
Pacno3naBanue

(U3HYECKUX SIBIICHUA B
y4eOHBIX  OMBITaX U
OKpYy>Karoleu JKU3HHU:
AIIeKTpUYecKast

MPOBOJAUMOCT,

TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE
NEUCTBUSA TOKa. AHaiu3
AIIEKTPUYECKHUX SBJICHUM
U TPOLECCOB B LEMAX

IIOCTOSIHHOTO  TOKa C
HCITOJIb30BaHUEM
3aKOHOB: 3akoH OMa,
3aKOHOMEPHOCTU
IMOCJICIOBATEIBHOTO u
napasiebHOTO
COCIUHCHUS
MIPOBO/IHUKOB, 3aKOH
Jxoynsa-Jlenna.
Onucanve  U3y4EHHBIX
CBOICTB  BEIIECTB U

QJICKTPUICCKUX SIBJICHUMN

C HUCITIOJB30BaHHEM
(I)I/ISI/I‘-ICCKI/IX BCIIMYHH:
BHCKTpI/I‘{eCKI/Iﬁ 3apsn,
chJia TOKa,
SJICKTPUUICCKOC
HAIIPSPKCHUC,




SJICKTPOOCBCTHUTCIILHBIC

npubopsl,  TEPMOMETP
CONIPOTHUBIICHUS,
BAKYyMHBIN U0/,
TEPMUCTOPBI u
(hOTOPE3UCTOPHI,
MIOJTYTIPOBOIHUKOBBIN

JINOJ1, TaJIbBAaHUKA

DIIeKTpUYECKOe
COIIPOTHUBIICHHUE.
Pa3HOCTh TOTEHIMAJIOB,
OJC, pabora  TOKAa,
MOIITHOCTb TOKA.
Hcmonn3oBaHue
MH(OPMALMOHHBIX
TEXHOJIOTHH JIJISI TTOMCKA,
CTPYKTYPUPOBAHUS,
HUHTEpIpeTaN u
MIPEICTABJICHUS
uH(popManuu pu
IIOATOTOBKE COOOIIEHUNA
0 TPUMEHEHUU 3aKOHOB
IIOCTOSSHHOTO  TOKa B
TEXHHUKE U TEXHOJIOTHSIX.

Hroro no pazgeny 22
Pe3epBHOe Bpemst 2
OBILIEE KOJIMYECTBO

YACOB 11O ITPOI'PAMME 68

11 KJIACC

Ne ni/m HaumenoBaHue pa3aeioB U TeM KoanvectBo | [IporpammHoe conep:kanue
y4eOHOro mpeaMeTa 4acoB

Pazgen 1. DiieKTpoguHAMHKA 11

11 MarauTHoe moJie. JJIeKTPOMArHUTHAas ITocTosIHHBIE MAarHUTBHIL.

HHAYKIUA

BzaumoneiictBue TTOCTOSIHHE
MAarHuToB. MarHUTHOE TI0JIE.

Bexrop MarHuTHOM WHIYKIH
[lpuHIMTT  CynMepmo3WIINd  MATHHUTHE

TIOJICH.

JIuHUY MarHUTHON MHIYKLIMH.
KapTtrHa nuHMII MarHUTHOM WHIYKIIL
I10JI51 IOCTOSIHHBIX MarHUTOB.
MarHuTHOE ToNie TTPOBOJHUKA C TOKO
Kaptuna nuHMiA MHAYKIMU MarHUTHO
MOJISt ITMHHOTO TIPSIMOTO TTPOBOIHUKA
3aMKHYTOTO KOJIBIIEBOTO ITPOBOIHUK
KaTYIIKA C TOKOM.

OnebIT OpcTena.

B3aumonelicTBre MpOBOJHUKOB C TOKO

Cuma  Ammepa, €€  Moaynb
HaIrpaBJICHHE.
Cuma  Jlopennma, €€  Moamynb
HaIrpaBJICHHE.
JBU>xeHUE 3apsDKEHHOM 4YacTUIIBI

OJTHOPOJTHOM MarHUTHOM IIOJIE.
Pa6ora cuier Jlopenna.

SIBrneHue 3MEKTPOMArHUTHOW HHAYKIU
[ToTok BexkTOpa MarHUTHOM WHIYKIIHU
ONEKTPOABIDKYIIASL  CUJIa  HHIYKIH
3aKOH AJIEKTPOMArHUTHOM  WHIYKIIL
Papajest.




Buxpesoe 3IIEKTPUYECKOE a (o))
ONEeKTPOABIDKYIIAST CHUJIA WHIYKIIUU
MIPOBOJIHUKE, JIBIKYIIIEM!
MOCTYIATEIHHO B OJIHOPOJIHC
MarHUTHOM IIOJIE.

[IpaBuno Jlenna. NHnykTUBHOCT
SIBnenue CaMOMHIYKIIH
DIEeKTPOABIDKYIIAS CHJIAa CAMOUHTYKITH
DHeprusi MarHUTHOTO TIOJNSl KaTYyIIKU
TOKOM.

DNEeKTPOMArHUTHOE ToJie. TeXHHYECKI

YCTpOICTBa 51 MIPAKTUYECK
MPUMEHEHUE: TIOCTOSAHHBIE MAarHUT
3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATE

YCKOPUTENH  DJEMEHTAPHBIX  YacTH
WHIyKITUOHHAS TI€Yb.

Hroro mo pasneny 11
Pa3znen 2. Kogedanus U BOJHBL
2.1 Mexanndeckue ©  DJIEKTPOMAarHUTHEIE | 9 KonebarensHas cucrema.

KoJeOaHus

CBOOOZIHBIE MEXaHHUYECKHE KOJIeOaHV
l"apmonnueckue KomeOanus.

[epnon, wacrora, aMrumTynaa u ¢a
KoJieOaHMil.

IIpyxuHHBI MasTHUK. MaTeMaTU4eCKY
MAasITHHK.

YpaBHeHHE TapMOHHYECKUX KOJEeOaHW

[IpeBpaienue JSHEpPruu 1]
TapPMOHHYECKHIX KOJIEOaHMs]
KonebaTenpHBIN KOHTYD.

CBoOoHbBIC 3JICKTPOMArHUTHI
KoJie0aHMs B UACATHHOM KOJeOaTelbHC
KOHTYDE.

AHanorus MeXay MeXaHWIeCKUMHU
AIEKTPOMArHUTHBIMH KOJIEOaHHSIM

®opmyna TomcoHa.
3aKOH COXPaHEHHUs YHEPTUH B UICAIIBHC

KoJIe0aTeTbHOM KOHTY[
[IpencraBienue 0 3aTyXaroL]
KOJIEOaHUSX.

BeiHyxneHHBIE MEXaHHYECKI
konebanus. Pesonanc.

BeiHyxneHHBIE 3JIEKTPOMATrHUTHE
KoJIeOaHusI.

Ilepemennspii  TOK. CHHYCOHIAJbHE
MEPEMEHHBIN TOK.

MormHocTh MIEPEMEHHOT 0 TOK
AMITUTYIHOE U JeHCTBYIOLIEE 3HAYCH]
CHJIBI TOKa U HaIpsSDKEHY
Tpanchopmarop. IIpousBoacTs
nepenava U morpediaeHne EeKTPHYECK(
SHEPruH.

OKOJIOruyecKkue pucKu 0]
IIPOU3BOACTBE 3JIEKTPOIHEPTH
Kynsrypa WCIIOJIb30BAaH]
9JIEKTPOIHEPTHH B MIOBCEIHEBHON JKU3H
TexHuveckue yCTpoOiicTBa

IMMPAKTHUICCKOC IMPUMCHCHU




SJICKTpHUYCC KUM 3BOHOK, TCHECPATH(

TIepEMEHHOT 0 TOKa, JIVHI
JJeKTponepeaay.
2.2 Mexanuyeckne W 3JEKTPOMarHUTHBIC | 5 Mexannueckue BOJTHBI, YCIIOBI
BOJTH pacrnpocTpaHeHusl.
Ilepuon. CxopocTh pacnpocTpaHEHHS
JUTMHA BOJIHBI.
[lonepeunsie  WMPOAONBHBIE  BOJH
Wntepdepentus u Trdpaxiy
MEXaHHUYECKUX BOJH. 3BYK.
CkopocTh 3ByKa. [pOMKOCTH 3BYK
Bricora TOHA. TemOp 3BYK
DJIeKTpOMarHUTHHIE BOJHBI.
VYcioBust M3ITy4eHUsT 3IEKTPOMATHUTHE
BONH. B3amMmHasi opHeHTanus BEKTOP(
E, B, v B 3JI€KTpOMarHUTHOW BOJIE
CBoiicTBa  DIEKTPOMArHUTHBIX  BOJ
OTpa)keHue, IperoMIIeHHEe, TONIpU3aLy
Judpakius, nHTepdepeH s
CKOpOCTh  3JIEKTPOMAarHUTHBIX BOII
[lkama  BNEKTPOMATHUTHBIX BOJI
[TpuMeHeHUe AIIEKTPOMArHUTHBIX BOJH
TEXHUKE U OBITY.
[TpuHIMITEL PaTUOCBSI3U U TENIEBUJICHH
Pannonokanus.
DJIeKTpOMarHuTHOE 3arpsA3HEH!
OKpY>Kalolllel Cpeibl.
TexHuueckue yCTpoOMcTBa
IIPaKTUIECKOE IPUMEHEHN
MY3bIKaJIbHBIE UHCTPYMEHT
yIBTPa3ByKOBasl ITUArHOCTUKA B TEXHH
U MEIMLIUHE, pagap
,paTONIpUEMHUK, TEIEBU30D,
aHTeHHa, Tened o,
CBUY-neun.
2.3 OnTtuka 10 I'eomerprueckas OIITHK
[IpsimonuHueliHoOe pacrpocTpaHeH]

CBETa B OJHOPOJHOM cpene.

JIyu cBera. ToYeUHBbII HCTOYHUK CBET
OTtpakeHue cBeTa.

3akoHBI OTpa)keHHs cBeTa. [locTpoeH
M300paXeHU B  IUIOCKOM  3€pKall
IIpenomienue certa.

3aKOHBI MIPEIOMIIEHUS CBel
AOCOMIOTHBIN TIOKa3aTeNb NPETOMIICHH
IlonmHOEBHYTpEHHEE OTpaKEHH
IIpenenbHbI yros MoJHOro BHYTPEHHE
oTpakeHus. Jlucnepcus cpera.




CoxHBII cocTaB OEIOro CBera.

IIBer. CoOuparonme M pacceUBaFOIII]
nuH3bl. ToHKas auH3a.

®DOKyCHOE paCCTOSIHUE U ONTHYECK:
CUJIa TOHKOM JIMH3BL.

ITocTpoenue n300pakeHu i
COOUPAOIIUX U PACCEHUBAIOIINX JIMH3A
DopMyI1a TOHKOU JINH3BL

VBenuueHue, JaBaeMoe JIMH30
[Ipenens IPUMEHUMOC’
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka.

Wutepdepennus cBera. KorepeHTHE
HMCTOYHUKH.

YcnoBusi HaOMIOACHUS MaKCHUMYMOB
MHHUMYMOB B  HHTep(EpEeHIIMOHHC
KapTHHE oT JIBYX cHH(]A3HE
KOT€PEHTHBIX HMCTOYHHUKOB. Jludpakin
CBeTa.

HubpakiuonHas  pemérka. Y CIoB
HaOIOZCHUSI TJIABHBIX MaKCUMYyMOB 1]
MaJIecHUd MOHOXPOMATHYECKOTO CBETA 1

JUPPaKITHOHHYIO pemeTK
[Tonsipuzanus ceera.
TexHuueckue yCTpOMCTBa

MPAKTHYECKOE MPUMEHEHUE: OYKHU, YT
¢doroanmapaT, TPOSKIIMOHHBIN armap:
MHUKPOCKON,  TEJECKOIN,  BOJOKOHH
ONTHKA, JUQPAKIMOHHAS  PEIIETK
TTOJISTPOHI.

Hroro mo pasneny
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Pazgen 3. OcHOBBI cieHAJIBLHOI TeOPpHH oTHOCUTEeIbHOCTH ( naiee —CTO)

3.1

OCHOBBEI CIierraJIbHON
OTHOCUTEJILHOCTH

TEOpUHU

4

I'paHuIel MPUMEHMMOCTH KJIACCHYECK(
MEXaHHKH.

IToctynatsl CIELUaNbHOU  Teopl
OTHOCHUTEIBHOCTH: HMHBAapUAHTHOC
MOy CKOPOCTH CBE€Ta B BaKyyM
MIPUHITATT OTHOCUTEILHOCTH DWHINTEHHE
OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCT
3aMenjeHue BpPEMEHHM U  COKpAILEHI
JUINHBL. DHEPrust u HMITYJT
PETATUBUCTCKOIN YaCTHLIBL.

CBsI3b MacChl ¢ PHEPrUEH M HMITYIbCC
PETSATUBUCTCKOM YaCTULIBL.

DHeprusi NoKos

Hroro no pazageny

Pasznen 4.

KBantoBas ¢pusnka

4.1

OJ1eMeHThl KBAHTOBOI ONTHKU

®otonbl. QPopmyna Ilnanka cBs
sHeprud (OTOHA C €ro 4Yacroro
OHeprus u UMItyjbe (POTOHA.
OTkpeiTHE u MCCIIEJOBAH]
doroadderra. Onbitel A.I'. CToneror
3axonsl poTodddekra.

YpaBHeHUE OHHIITEHHA 1L
doroaddexra.

«Kpacnas  rpanuna»  dorodddext
JaBnenue cpera.




Onbite! [1.H. JIebenesa.

XUMHYECKOE IEeUCTBUE CBEI
Texuuueckue yCTpOMCTBa
MPaKTUYECKOE MIPUMEHEHHU

(boTo3MeMEHT, (OTOAATUHUK, CONHEUH
OaTapest, CBETOIUOT

4.2

CTtpoeHue aToma

Mopnens atoma Tomcona. OMBITEI
Pesepdopaa o paccessHUIO 0-4aCTHII.
IInanerapHast Mozenb aToma.
IToctrynats! bopa.

W3znydenue u norsomieHne GoTOHOB
TIpH MIEPEXO0JIE aTOMa C OJJHOT'O YPOBHS
SHEPrUU Ha APYTou.

Bunpr ciektpoB. CriekTp ypoBHEH
SHEPTHH aTOMa BOJIOPO/IA.

BoiHOBEIE CBOMCTBA YaCTHIL.

Bonns! ae bpoitns. KopnyckyinspHo-
BOJIHOBOU JyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE

176314 (S)305 (X

TexHuueckue ycTponcTBa u
MPAKTHUYECKOE TPUMEHEHUE:
CIIEKTPaTbHBINA aHATHN3 (CIIEKTPOCKOI),
J1a3ep, KBAHTOBBII KOMIIBIOTED

4.3

ATOMHOE SIAPO




OKCIepUMEHTHI, T0Ka3bIBAIOIINE
CIIO)KHOCTB CTPOCHHUS sIIpa.

OTKpBITHE PaTuOAKTUBHOCTU. OIBITHI
Pesepdopaa o onpeneneHuIo cocTane
PannoOaKTUBHOTO U3TY4YEHHUS.
CeoiicTBa anbsga-, bera-, ramma-
W3Ty4eHHUS.

Bausnaue PAAOAKTHUBHOCTH HaA KUBBIC
OpraHu3MBbl.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moznens supa
I'eiizenbepra-lBaHeHKoO.

3apsia siapa. MaccoBoe 4nciio sijpa.
N3oTomnsl.

Anbda-pacnaa. DNEKTPOHHBINA U
MO3UTPOHHEIN Oeta-pacnaa. ['amma-
U3ITy4eHHE.

3aKOH paJiMOaKTHBHOIO pacmhaja.
DHeprus CBS3M HYKIIOHOB B SI7Ipe.
SInepHbie cuiibl

HedexT maccsr sapa. SaepHbie
peaxmun. [lenenne u cuHTE3 A1€EP.
SAnepHelil peakTop.

Tepmosimepusiii cuaTe3. [IpobieMbr
Y TIEPCIIEKTUBBI SJIEPHOMN
DHEPTEeTUKU. DKOJIOTHICCKUE
aCMEKTHI AAePHON IHEPTETUK.
DneMeHTapHbIE YaCTHIIBI

. OTKpBITHE TIO3UTPOHA.

Merozp! HabMIOACHNS U
PETUCTpAIINH dIIEeMEHTAPHBIX
YaCTHIL.

DyH1aMEHTAJIbHBIE
B3auMozencTBusa. EquHcTBO
(hU3UIeCKOl KapTHHBI MHpA.
TexHuueckue yCcTpoucTBa U
MPaKTHIECKOE TPUMEHEHHE!
JIO3UMETp, Kamepa Buibcona,
SJIEPHBIA peakTop, aToMHast boM0a.




OKCIIEPUMEHTHI, TOKa3bIBAIOIHE
CIIO)KHOCTH CTPOEHHUS ]Ipa.
OTKpBITHE PaAHOaKTUBHOCTH.

OmnbiThl Pezepdopaa mo onpenenenni
COCTaBa PaIMOAKTHBHOIO U3JTy4EHUSI.
CeoiicTBa anbsga-, bera-, ramma-
W3ITyYEeHHUS.

BnusiHue paanoakTUBHOCTH Ha KHUBBI
OpPTraHHU3MBI.

OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moznens supa
I'eiizenbepra-lBaHeHKoO.

3apsan siapa. MaccoBoe 9Hcio spa.
N3oTomnsl.

Anbda-pacnan.

DJIEeKTpOHHBIN U TO3UTPOHHBIN Oera-
pacnaz. ['aMMa-uziyueHue.

3aKOH paJiMOaKTHBHOIO pacmhasja.
DHeprus CBS3M HYKIIOHOB B SI7Ipe.
SnepHbie cuIibl

Hroro no pazneny 15

Pa3zgen 5. DiieMeHTBI aCTPOHOMHUH U ACTPODPU3NKH.

5.1

DneMEeHTHI aCTPOHOMHUH U
acTpohu3uKH

OTarsl pa3BUTHS aCTPOHOMHH.
[IpuknagHOEe M MHPOBO33PEHIECKOE
3HAYCHHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Hebda.

CosBe3us, sipKue 3BE3IbI, TIIAHETHI, I
BUJIMMOE JIBHIKEHHE.

ComHeuHas cHCTEMa.

Comnane. ComHedHass akKTHBHOCTb.
Ucrounuk s3nepruu ConHua U 3BE3 1.
3BE3/1bI, IX OCHOBHBIE XapaKTEPUCTUKH.
JmarpamMma «CrieKTpasbHBIH KIIAcC —
CBETUMOCTbBY.

3BE3/1b1 IVIABHOM I10CIIEN0BATEIHHOCTH.
3aBHCHMOCTD «Macca — CBETUMOCTb) I
3B€3]] IVIaBHOM 1OCIEA0BaTEILHOCTH.
BrytpenHee ctpoenue 3BE3I.
CoBpeMeHHBIE TTPECTABICHHS




Ilyts — Hama ["anakTuka.
ITonoxenue n asmwxenne ConHua B
I'anaxtuke. Tunsl rajakTuK.
PanuoranakTuky u KBazapsbl.
UYEpHbIe NBIPHI B ApaxX TAIAKTHK.
Bcenennas.
Pacmmpenne Beenennoii. 3akon
Xa0b6ma.
Pazberanue ranaktuk. Teopus
Bons1ioro B3psiBa.
PenukroBoe uznydenue.
MacrabHas CTpyKTypa
Bcenennoin.
MerarajiakTuka.
Hepeménnsie mpoGieMsl
aCTPOHOMHUU

Hroro no pazneny

Pa3zgen 6. O6o01at0111€e TOBTOPEHHE

6.1 Oo6o61maroiee NOBTOPEHUE

O06o0011eHne 1 cucTeMaTH3aLHs
COJep)KaHus pa3zenoB Kypca
«MexaHUKay,

«MomnekynsapHas Gu3MKa 1
TEPMOIUHAMUKA,
«ONEKTPOIMHAMUKAY,

«Konebanus u BOIHBI,

«OCHOBBHI cHelaNbHONU TEOPUU
OTHOCHUTEIBHOCTH,

«KBanroBas ¢puzuka,

«DNeMEeHTHI aCTPOHOMUU U
acTpOPU3UKI».

Ponb ¢usuku 1 actpoHOMHUU B
HSKOHOMHUYECKOH, TEXHOJIOTHIECKOH,
COLIMAJILHOM M 3THYECKON cepax
JIeSITENbHOCTH YENOBEKA, POIIb

1 MeCTO (PU3HUKH M aCTPOHOMHUU B
COBPEMEHHOI Hay4YHOH KapTHHE MHpa,
3HaYEHHUE ONMHCATENBTENbHOI




CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIBHON M IPOrHOCTHYECKON
¢bynkuuil Guzndeckon Teopun,

poJTb PU3NYECKOH TEOPUH B
(opMHpOBaHHUH MTPEICTABICHUIA

0 (hu3nYecKor KapTUHE MUDA,

MecTo (PU3NYECKON KapTUHBI MHPa

B 00IIIEM PsIIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOJIE

Hroro mo pasneny 4
Pe3epBHOe Bpemsi 3
O011ee KOTHYECTBO YACOB MO MPorpaMme 68




		2023-10-18T11:14:03+0300
	Чернышев Игорь Владимирович




