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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (pU3UKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE ECTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBITNOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.
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Hoesn eenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HMKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHUYECKHX M TEXHOJIOTHYECKUX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke 0OCyXIEHUs
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TEOpUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexiae
BCEro 3a CYET OpPraHM3allUU SKCIEPUMEHTAIBHON JEeSATEIbHOCTH O0YyYaroU[uXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecleynBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C IBHO 3aJJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHUM W MPOIECCOB B OKpY’KaroLIeH
KU3HH, TpeOyronue BbhIOOpa (HU3MYECKON MOJECNTU IS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.
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B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE I BBIMOJHEHHS YKa3aHHBIX B IpOrpaMMme IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAlUNA s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LIENSIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
(buznyecKuX 3HaHUIM U HAyYHBIX J10Ka3aTeIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 001X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKHX SBICHMA B TpUpPOJAE M JUIA TIPUHATHUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;
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e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro
oOpa3oBaHMsI B 3a0YHBIX KJaccax C JIBYXTOJAWYHBIM OOy4YeHHEM OTBOIUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 (1*)uac B Henemnto), B 11 kiacce — 34 yaca (1 (1*)uac
B HEJEN0), 1*4yac oTBOAUTCS HA CAMOIIOATOTOBKY.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro
00pa30BaHus B 3a0YHBIX KJIACCAX C TPEXTOAMYHBIM 00yueHueM otoautcs 102 yaca:
B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 gaca (1 yac B Hezielno), B
12 knacce — 34 ygaca (1 yac B HezIelI0)

[Ipennaraempiii B mporpamMmme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCs.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrkeHue. J[BukeHrne MaTepualibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC Mepelayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ] yrioM K TOPWU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.
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Hanpagiienue ckopoCTH NMpH ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOAIIMUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pEe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycIIOBHM PAaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh

BpaliCHUA.
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Tema 3. 3akonvl coxpanenus 6 mexaHuke

NMiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTE€PHAIBbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOUN YHEPTUU.

[MoreHnuaabHas DHEPTHS. [MorennunanbHas DHEPTHUS YIpPYTo
nehopMUPOBaHHOMN NPYXUHBL. IToTeHITMAIBHAS SHEPTHs Tejla BOJINU3H MIOBEPXHOCTH
3eMIn.

[loreHumanbHbple ©W  HEMNOTEHIIUAILHBIE CHUIBI. CBs3p  paboOTHI

HEMOTEHIMAIBHBIX CUJI C K3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS YacTULl BellecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pasMepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEM KWHETUYECKOW DSHEPrMU TEIUJIOBOTO JBWKEHMsA vacTtull rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
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BemlecTBa. ['paduueckoe mpencTaBICHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepMoanHamMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mporiecce. I[lepBbii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHIUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBLIX MainHax. KodpuIMEeHT Moie3Horo
nericTBus TemioBod MmammuHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

M3MeHeHne BHyTpEHHEN SHEpPruu (TeMIiepaTypbl) Teaa IpH TeIulonepeiaye.
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OnwIT MO aabaTHOMY PACHTUPEHUIO BO31yXa (OIBIT C BO3IYIITHHIM OTHUBOM ).

Monenu napoBoii TypOWHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemMeHHble Matepuainbl. [lnaBienue u
KpUCTaJUTM3alus. Y IeJbHasl TeroTa miasienus. Cyonumanus.

YpaBHeHuUe TerIoBoro OaaaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU TMOJYYEHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenne HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. Inekmpocmamuka

DJIeKTpU3aLus T DICKTPUUECKU 3apsia. JIBa BU1a 3NEKTPUUECKHUX 3PS I0B.
[IpoBOIHMKM,  HUAJIEKTPUKA W TMOJAYNPOBOAHUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHblil 3IeKTPUUYECKUIl 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh — 3nekTpuueckoro mnois.  [IpuHiun
CYIIEPIO3ULIAN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGota cun anexkrpoctatudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOIHUKM W AUANIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJe. Jluannextpuueckas
MIPOHULIAEMOCTb.

DOnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEeHHOTO KOHEH CaTopa.
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TexHu4eckue yCTpPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: AIECKTPOCKOI,
AJIEKTPOMETpP, DSJIEKTPOCTATHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIPHUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOTHUKOB.

Pabora amekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MormiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 5iekTpudeckoi menu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJICKTPOHArpeBaTEeIbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

LokyMeHT co3aaH B anekTpoHHow copme. Ne 01.09/20-27 ot 01.09.2023. VcnonHutens: HyrymaHosa W.B. r'BﬂEKTPOHHbIﬁ
Crpanunua 11 3 30. CTpanuua cosaara: 20.12.2023 16:38 =¥ TATAPCTAH



3aBUCUMOCTh COMNPOTUBJICHUS HUWIMHIAPUYECKUX MTPOBOJHUKOB OT JJIUHBI,
MJIOIIA/IA TIOTIEPEYHOT0 CEUEHUs U MaTepuana.

CmeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHUe dIEKTpOABMKYIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JINO/A.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yueHne cMENIaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUAKYINEH CHUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexnpeamMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BeIWYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJIKOCTEH 1 Ta30B,
AJIEKTPUYECKUE  CBOMCTBA  META/UIOB,  AJEKTPOJIUTHYECKAS  JAMCCOLMAIS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBH)KEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHUKE, MOJAIIUITHUKHA, HCIOJb30BAaHHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJI€ HAaHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.
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11 KIIACC

Paznen 4. JaekTpoanHamuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

ITocTossHHBIE MarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIMN Cyneprno3UIIMA MAarHUTHBIX MOJICH.
JIluauun MarHuTHOM wuWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHIYKIUAHW TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKIUA
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue mpoOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HAIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIlpaBJICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWiIa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun apanes.

BuxpeBoe nsnekTpuyeckoe Iojie. OJCKTPOABWKYILIAS Cuia HWHAYKIHUM B
MPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHaykTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JlvHUM UHAYKITUA MarHUTHOTO TIOJISL.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[HevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIByieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBieHME CAaMOMHIYKIIWH.
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Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKLIHH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOAEOAHUA

KonebatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepuon, wacrora, ammmryna U (asa KojaeOaHUM.
[IpyXHHBIN MasTHUK. MareMaTH4eCKnuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koneOanuii. [IpeBpaiieHue s3Heprun Npu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
koseOanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE INPHUMEHEHUE: DIIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOlmronenue 3atyxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HabGmronenue pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.
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HccnenoBaHue nepeMEeHHOr0 TOKa B LEMH U3 TOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoit BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCTh 3JIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CpeIbl.

TexHHUUecKue yCTPOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

HabGmronenue orpakeHus: M MpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pPE30HAHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPETIOMIIEHUE,
noJisipu3arys, Iupaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro ceeta. [Iger.

Cobuparoriye 1 paccenBarolue JUH3bL. ToHKas JT1uH3a. DOKYCHOE pacCTOSIHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUparomux U
pacceuBarommx guH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKOM ONITHKH.
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BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoIMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKeHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHuIBl IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmovl K6aHmMo8oIl ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €70 YACTOTON. JHEPTHS
U UMIyJibC (pOTOHA.

LokyMeHT co3aaH B anekTpoHHow copme. Ne 01.09/20-27 ot 01.09.2023. VcnonHutens: HyrymaHosa W.B. r'BﬂEKTPOHHbIﬁ
CrpaHuua 16 ns 30. CTpanuua cosaaHa: 20.12.2023 16:38 =¥ TATAPCTAH



OtkpeiTre n uccienoBanne Gororpdexra. Onwitel A. I'. CTosneroBa. 3akOHBI
dorordpdekra. Ypasuenue DiHIITeHHA A1 Porodddekra. «KpacHas rpaHunar
dbotorpdexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJIA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl snapa. OTKpbITHE
paanoakTuBHOCTH. OIBITH Pe3epdopa rmo onpeeneHnto coctaBa paguoakTUBHOTO
m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KHBBIC OPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tornsl.

Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oerta-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOIO pacmaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.
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Anepubpiii peaktop. Tepmosmepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCIIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3NYECKOI KapTHHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCThb. M ctounuk sHeprun ConHUa M 3BE3L.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/bI TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpocHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydEHHUE.

MacirabHas ctpyktrypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOmroenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUI JJIs1 OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ss CeBEepHOro NOyIIapus U SIPKUE 3BE3IbI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

Oo6o0maronee MOBTOPEHHUE

Pons ¢usuku wW acTpoHOMUHM B DSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMATILHOM M ATUYECKOU cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3HUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NYECKON
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KapTUHBI MHpa B O0MEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O NPUPO/IE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISCTCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MaTHKH,
OWonoTNN, XUMHH, TeoTpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAay4HbIM (DaKT, rurmore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPBI M HMX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TOJ00MS TPEYTrOJbHHUKOB,
ompeieNICHHE TUIOMIAIU TIIOCKUX (GUryp B 00BbEMA TElL.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKECHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paanaIy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUUECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTALINYECKON PEETKH, CIICKTPaIbHbBIN aHaJU3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonocus: TUHUY 3JEKTpoNEpeaay, TeHEpaTOp NEPEMEHHOIO TOKA,
AJEKTPOIBUTATEIb, MHAYKIIMOHHAS MIE€Yb, Pafgap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus, mpOEKIIMOHHBIN ammapar, BOJOKOHHAS ONTUKA,
CoJIHEYHas Oarapes.
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TEMTHYECKOE IINTAHUPOBAHMUE

10 A KITIACC
Koanvecrso yacoB
Ne ([HammeHnoBaHue pazjenoB DyekTpoHHbIe (1U(ppoBHIE)
n/n W TeM mporpaMmbl || Beero|| [KOHTPOIbHBIE || TIpakTHyeckue 00pa3oBaTeJbHbIe pecypebl
padoThI padoThI

|Pa3,ue.11 1. DU3NKA U METOJbI HAYYHOI'O TIO3HAHUS

MCXaHHKEC

11 ®dusrKa U METOJIbI ’ bubanorexa [JOK
" ||HayuHOroO Mo3HaHMA https://m.edsoo.ru/7f41bf72
[Pasnen 2. MEXAHMKA
bubanoreka [JOK
2.1 | Kunemaruica > https://m.edsoo.ru/7f41bf72
Bbutnuorexa [IOK
2.2 | Humaika 7 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPaHEHUS B 6 1 1 Bubmmoreka [JOK

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

|Pa3ue.11 3. MOJIEKYJIAPHASA

OU3NKA U TEPMOJNHAMMKA

TIepeX0Ibl

31 OCHOBBI MOJICKYJISIPHO- 9 1 Bubnmorexa [ITOK
" ||xknHeTuueckoit Teopun https://m.edsoo.ru/7f41bf72
Bbubnuorexa I[JOK
3.2 |(Ocnoset Tepmopunavmin |10 ! https://m.edsoo.ru/7f41bf72
ArperaTHbIe COCTOSIHUSA
3.3 ||BemecTtBa. Pa3oBbIe 5 bubmmorexa [IOK

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

Pazgen 4. 9JIEKTPOJJUHAMUKA

bubanorexa [JOK
4.1 | Snexrpocratika 10 ! https://m.edsoo.ru/7f41bf72
4.2 g;foﬁlﬁ;jfﬂﬁ TOoK. Tokm |12 1 buGimorexa LOK
’ P ) https://m.edsoo.ru/7f41bf72
B Pa3JIMYHBIX CPEHax
|Pe3epBHoe BpeMs ||2 || || |
OBILIEE KOJIMYECTBO 34 3 3
YACOB I10 ITPOTPAMME
11 A KJIACC
HanMeHOBaHHE | KoJsnuyecTBo yacoB
Ne A3LCIIOB U TeM DJleKTpOoHHbIE (LM (ppPOBbIE)
n/n pasi Beero|| KOHTPOBHEIE || TTpakTiyeckue 00pa3oBaTebHbIE pecypehl
NporpaMmsbl padoTsbl padoThI
Pazgen 1. 9JIEKTPOJIUHAMUKA
1.1 lz\a/laer;f T:p?aer?lzﬁéa 1|1 3 bubmmorexa LIOK
) JICKTD https://m.edsoo.ru/7f41¢97¢
WHIYKUIHS
|I/ITor0 110 pasjeny ||l 1 ||
|Pa3)1e.11 2. KOJJEBAHHUSA U BOJIHbBI
21 [rextpowarmmse b | Butmiorera LIOK
L |PIeKTPO ¢ https://m.edsoo.ru/7f41¢97¢
Kosie0aHus
29 MexaHHYeCcKHe 1 1 butnuorexa IIOK
" ||]pmekTpoMarHuTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢
bubnuorexa [JOK
2.3 |Ontuia 10 3 https://m.edsoo.ru/7f41¢97¢
|I/IToro 10 pasjeny ||24 ||

|Pa3ueJ1 3. OCHOBBI CHEIIUAJILHOM TEOPUA OTHOCUTEJBHOCTH
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HauMmeHnoBaHue KoaunuecTBo yacoB

Ne A31EIIOB 1 TeM DyieKTpoHHbIE (LU (PPOBbIE)

n/n pasi Beero|| KoHTPoabHEIE || ITpakTiyeckue 06pazoBaTebHbIe pecypehl
NPOrpaMMBl padoThI padoThI

31 OCHOBBI CITEIIHATBEHON 4 1 Bbutnuorexa [IOK

" ||reopuu OTHOCHTENEHOCTH https://m.edsoo.ru/7f41c97¢c
|I/IToro 10 paszaerny ||4 || |
[Pasnen 4. KBAHTOBASI ®U3UKA |
41 DneMEHTHl KBaHTOBOM 6 Bubmmoreka [JOK

" ||onTHEkH https://m.edsoo.ru/7f41c97c

Bbutnuorexa I[IOK
4.2 ||Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubanorexa [JOK

4.3 ||ATomHoe s7po > https://m.edsoo.ru/7f41c97c
|I/IToro 0 pazfeny ||15 || |
[Pasnen 5. JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKH |
51 DeMEHTBI aCTPOHOMUU U 7 1 Bubmmorexa [IOK

" |lacTpoduzuku https://m.edsoo.ru/7f41c97¢
|I/IToro 0 paszzaeny ||7 || |
[Paznea 6. OGOBLIAIOUIEE IOBTOPEHUE |
6.1 Oo6o61maroree 4 Bbubnnorexa I[JOK

" ||moBTOpEHHE https://m.edsoo.ru/7f41c97c
|I/IToro 10 pasjieiy ||4 || |
|Pe3epBH06 BpeMs ||3 || “ “ |
OBILEE KOJIMYECTBO 63 4 7
UJACOB I1O I[TPOTPAMME
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INOYPOUYHOE IVTAHUPOBAHUE ®U3UKA 10 A KJIACC

| KoanyecTBo 4acos ‘

Ne Tema ypoka KonTpoa || [IpakTuu HMata

n/n Bcero bHbIE eckue || M3y'UeHHUsd
padoTnl | padoThI

®uznka — Hayka o npupoje. Hayunsie metoabl
NO3HAHUS OKpyXxaroero mupa Ponb u mecto ¢pusuku B

1 b y 1
(dbopMHpPOBaHUK COBPEMEHHON HAyYHON KapTUHBI MHPa, B
IIPAKTUYECKON JEATEIBHOCTH JIIOIEH
MEXAHHMKA I | I
KUHEMATHKA

1 MexaHn4ueckoe ABUXXCHUC. OTHOCHUTEIBHOCTD 1

MEXaHMYECKOT0 JIBHKeHus. [lepemernienue, CKOpocTb,
yckopeHue. PaBHoMepHOe psSMOJIMHEHOE IBUKEHUE

CBobosHoe najseHue. Y ckopeHue cBOOOIHOTO Ha/IeHHs..
2  |[KpuBonuneiiHoe aBHkeHue. JBrkeHne marepuanpHoil  ||1
TOYKHU IO OKPYXHOCTH

JIMHAMUKA
1 [Tpunnun otHocutenpHOCTH ['anunes. Muepuuansabie 1
cucreMsl orcyera. [lepBriii 3akoH HeroTOHA

Macca tena. Cuia. [IpuHnun cynepno3uiumuu cuil.
2 ||Bropoii 3akoH HproTOHA AJ151 MaTepUaaIbHOM TOUKH. 1
Tpernii 3akoH Hpr0TOHA 17151 MAaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [leppast
3 ||kocMnueckas ckopocTb. Cuila ynpyroctu. 3akoH ['yka. |1
Bec Ttena

Cuna tpenus. Koappuuuent tpenns. Cuia
COTPOTHUBIICHUS IIPU JBMXKEHUH TeJla B KHUIAKOCTH WU
4 |fraze. IToctynarenpHO€E U BpallaTelnbHOE ABHKEHNE 1
abcomoTHO TBEpAOTO Tena. MomeHT cuibl. [lneuo cubl.
Y cnoBus paBHOBECHS TBEPAOIO TEA

3AKOHBI COXPAHEHUSA B MEXAHUKE

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPHUATBHBIX
Touek. iMnynbce cuibl. 3aKOH COXpaHEHHsI UMITYJIbCA.
PeakTnBHOE JIBIDKECHNE

Pabota u moutHOCTh cuibl. Kunetndeckast sHeprus
2 |matepuanbHOW TOUKH. Teopema 00 U3MEHEHUHU 1
KMHETHYECKOW SHEPIUU

[TorennmanesHas 3Heprus. [loreHunanbHas sHeprus
yrpyro negopMupoBaHHON MpyxkUHBL. [loTeHIManbHas
SHEpPTrus Tena BOJIM3H MOBEPXHOCTH 3eMITH.

3 |[ToreHIUaIbHEIE U HENIOTEHIIHAILHEIE CUIIBI. CBSI3b 1
paboThl HEMOTEHIIMATBHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUSI MEXaHUYECKOUN IHEPTUHN
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n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KounTpoa
bHbIE
padoThI

HMpakTuy
ecKue
padoThI

U3y4eHust

Jlara

JlaboparopHas pabota «lccrnenoBanue CBSI3M pabOTHI
CHJIBI C I3MEHEHUEM MEXaHUYECKOM YHEPrUH Tena Ha
MpUMEpPEe PaCTHKEHUS PE3UHOBOTO KryTa». KoHTpoabHas
pabora o Teme «Kunemaruka. J[nHamuka. 3aKOHbBI
COXpaHEHHUS B MEXAHUKE

3AYET

MOJIEKYJIAPHASA ®U3UKA U
TEPMOJUHAMUKA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHoBckoe amkenue. Juddyzus

XapaxkTep ABUKEHUS U B3aUMOICUCTBUS YaCTHI]
BelecTBa. MOJenu CTpOCHUS ra30B, )KUAKOCTEH U
TBEPJBIX TEI

Macca monekyin. Konuuectso BemectBa. [loctosiHHas
ABorazpo TerioBoe paBHOBecue. TemmepaTrypa u eé
u3Mmepenue. llkana remneparyp Llenscus

Nneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT

AOcoroTHasl TeMIlepaTypa Kak Mepa cpeaHein
KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Kinaneiipona. 3akon [JansTona. ['a3oBbie
3aKOHBI

—_

JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH
MEX]ly IapaMeTpaMu COCTOSTHUS Pa3peKEHHOI0 ra3a
H3omporieccsl B uaeanbsHOM rasze u ux rpaduyeckoe
IpeJICTaBICHNE

BHyTpeHHsIs1 SHeprus TepMOJIMHAMUYECKONH CUCTEMBI U
cnocoObl e€ n3meHenust. KoanuectBo TenioTsl 1 padoTa.
BHyTpeHHsIs 5Heprus 0IHOATOMHOTO UJ€aIbHOTO Ta3a.
Bunael rerionepenaun

Y neiapHas TEIIOEMKOCTE BemjecTBa. KonnmuecTBo
TEIUIOTHI NPH Terutonepenave. AnuabaTHbIN mpolecc.
[1epBbIil 3aKOH TEPMOJAMHAMHUKH U €r0 IPUMEHEHHE K
u3omnporueccaM. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.
BTopoii 3aK0OH TepMOIMHAMUKHN

[Mpunmun gevicteust n K11/ TenmoBoi Mammabl. [uki
Kapno u ero KIIJI. Oxonornyeckue npodaembl
TEIIOAHEPTeTUKI

KonTtponbnas padota mo teme «MonekymnspHas Gpu3mka.
OCHOBBI TEPMOMHAMUKH

3AYET

IJIEKTPOANHAMHUKA
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n/n

Tema ypoka

KoanyecTBo 4acosB

KounTpoa
Bcero bHbIE
padoThI

HMpakTuy
ecKue
padoThI

Jlara
U3y4YeHUS

[TapoobpazoBanue u konaeHcanus. Mcnapenue u
KumeHue. AOCOJIIOTHAsI U OTHOCUTEIIbHAs! BIAXKHOCTh
BOo3ayxa. Haceliennslii map

TBépnoe teno. Kpucraminueckue u amopgHsbie Tena.
AHN30TpONUs CBOMCTB KpUcTawioB. JKuakue
kpucrtauibl. CoBpeMeHHble MaTepuaiibl. [naBienue u
KpUCTaJUIM3auus. Y ebHas TEII0Ta IUIaBICHUS.
CyGOnmumarusi. YpaBHEHHUE TEIIOBOTO OasiaHca

DJIeKTpu3anus Tell. DIEKTpUYeCKUi 3apsij. [IBa Bua
NMEKTPUUECKUX 3apsaoB. [[pOBOAHUKHU, TUIIEKTPUKH U
MOJIYIIPOBOJHUKH. 3aKOH COXPAaHEHHUS SJIEKTPUUECKOIO
3apsaa

BsaumonerictBue 3apsinoB. 3akoH Kynona. Toueunslit
3JeKTpUYecKuid 3apsa. HanpsEHHOCTh JIEKTPUUECKOro
nosst. [IpuHOHAI cynepno3uuum IEKTPUIECKUX MOJIEH.
JInHUK HATIPSXKEHHOCTH

Pabora cuin anekrpocratuyeckoro nois. [orenuar.
PasHocTs noreHumanos. IIpOBOHUKY U TUAIEKTPUKH B
3JIEKTPOCTATUYECKOM I10J1€. JIudaeKTpuyeckas

OnekrpoéMkocTh. Konnencarop. DneKkTpo€MKOCTh
IUIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
KoHJIeHcaTopa. JlabopaTopHas pabota "M3mepenne
2IEKTPOEMKOCTH KOHJeHcaTopa "

[TpuHIMn neicTBUs M MPUMEHEHHE KOH/IEHCATOPOB,
KOTIMPOBAJILHOTO arapara, CTpyHHOTO pUHTEpa.
DnexkTpocTaTHyecKas 3aluTa. 3a3eMiIeHne
PIEKTPOIPUOOPOB. DIEKTPUUECKHI TOK, YCIOBHS €r0
cymectBoBaHus. [locTossHHBIN TOK. Crita ToKa.
Hanpspokenne. Conpotusnenue. 3akoH Oma 115 yyacTka
LU

[TocnenoBarenbHOE, NapaieNIbHOE, CMELIAHHOE
COoeIMHEHHEe MPOBOIHUKOB. JIabopaTtopHast paboTa
«M3ydyeHne cMenIaHHOro COEJUHEHUST PE3UCTOPOBY»
PabGoTa 1 MOIIIHOCTB AIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axoH OMa 1711 OJTHOM (3aMKHYTOM ) AJIEKTPUYECKOM
nenu. Kopotkoe 3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C UCTOYHMKA TOKA U €70 BHYTPEHHETO
COIIPOTUBIIEHUS». DIEKTPOHHAS TPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTIPOTUBIIEHUSI METAIIJIOB OT
TeMIiepaTypbl. CBEpXIIpOBOIUMOCTh

10

DneKTpUYecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
ny4ykoB. [lomynpoBogHuKHY, X cOOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOIMCTBA p—n-Niepexoaa.
[TosrynpoBOTHUKOBBIE TPUOOPHI
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KosiunvecTBo yacoB ‘
Ne Tema ypoka Kounrtpou | IIpakTuy HMara
n/m Bcero bHbIE eckue || M3y'UeHHUs!
padoTnl | padoThI
DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacruiaBax
AIEKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOIHALINS.
11 |QnekTponns. DIEeKTpUUECKUM TOK B ra3ax.
CamocTosATENbHBIN U HECAMOCTOSATEIbHBIN PA3PSIA.
Momnnus. [1nazma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
npakTHueckoe npumenenue. [IpaBuna TexHuku
12 ||6e3onacHoctr. KontposbHas paboTa no teme
«nekTpocratuka. [locTOSTHHBIN 3JIEKTPUYECKUNA TOK.
TokM B pa3nu4HbIX Cperax»
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 134 34%) |3 13 H
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TEMATHYECKOE INTAHUPOBAHHUH 10 1 KJIACC

| Koaunyecrso yacon I

bl

Kontp
Ne HaumeHoBaHue pa3aeioB U TeM oubublI || [IpakTn
n/m NporpaMmaI Bcero e yecKue

pador || padoTsI

DyeKkTpoHHbIe (1U(ppoBLHIE)
oOpa3oBaTe/ibHbIE pecypchl

|Pa311e.]1 1. PU3UKA U METO/JIbI HAYYHOT O ITIO3HAHUSA

|
|1.1 ||<DH3HKa ¥ METOJIbI HAyYHOTO TIO3HAHUS ||2 || || ||BH6J1H0TeKa IIOK https://m.edsoo.ru/7f41bf72 |
|Pa311e.11 2. MEXAHHUKA I
|2.1 ||KI/IHeMaTI/IKa ||6 || || ||Bn6nn0TeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 ||Z[HHaMH1<a “5 H || “BHGHHOTeKa IIOK https://m.edsoo.ru/7f41bf72 |
|2.3 ||3aKOHLI COXpaHCHHS B MCXaHUKE ||5 ||1 ||l ||BI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 |
|P33)16.]1 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA |
3.1 ?:01;231 MOJICKYIAPHO-KHHETHHCCKOH 6 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
|3.2 ||OCHOBBI TEPMOANHAMUKHI ||8 ||1 || ||BH6JIHOTeKa OK https://m.edsoo.ru/7f41bf72 |
33 qA)zzzZiT:];:pZif;;Hm Betectsa. 4 bubnuoreka I1OK https://m.edsoo.ru/7f41bf72
L B4 || | | |
11 1 KJIACC
] | Koaunyecrso yacon |
Konrp
Ne HaumeHoBaHue pa3iesioB U TeM oabHbl || lIpakTHye JuekTpoHHbIEe (MUPpPOBLIEL)
n/n MPOrpaMmbI Beero e CKUe o0pa3oBare/ibHbIE pecypchl
padot | paboThI
bl

|Pa3)1e.11 1. 9JIEKTPOJJUHAMUKA

[TocTosiHHBIN 21eKTpUYecKuil TOK. TOKU B 12
pa3IMYHbIX Cpeax.

MarautHoe 1nosje. DIeKTpOMarHuTHas
HHTYKITHS

11 1 3

|9H6KTpOCTaTI/IKa “ 10
2
3

bubnnorexa [JOK
https://m.edsoo.ru/7f41c¢97¢

21 MexaHUYeCKUe U 2JIEKTPOMArHUTHBIE 9 1 Bubnnorekxa [IOK
" ||konebanus https://m.edsoo.ru/7f41¢97¢
29 MexaHHYeCKHE U 3JIEKTPOMarHUTHbIE 5 | Bubmmoreka [IOK
" ||BOITHBI https://m.edsoo.ru/7f41¢97¢
23 10 3 Bbubnuoreka I[IOK
’ https://m.edsoo.ru/7f41c97¢c
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12 KUIIACC

KoandecTBo yacoB

Kontp
Ne HaumeHoBaHMe pa3aesioB U TeM oubHbI |[[IpakTHYe DyekTpoHHbIe (1UppoBHIE)
n/n MpOrpaMMbl Bcero e CKHe o0pa3oBaTebHbIE pecypchl
padot || padoThI
bl
[Pasnen 2. KOJIEBAHMSI M BOJIHBI |
23 lommuxa 3 3 Bbubnnorexa [JOK

https://m.edsoo.ru/7f41c¢97¢

|Pa311e.11 3. OCHOBBI CHEIIMAJILHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CHICTIHATBHON TEOPHH

Bbubnnorexa [JOK

3.1 OTHOCHUTEIbHOCTH 3 ! https://m.edsoo.ru/7f41¢97¢
[Pasnen 4. KBAHTOBASI ®U3MKA |
. bubanorexa [IOK
4.1 ||[DneMeHTsl KBAHTOBON ONTHKHA 5 https://m.edsoo.ru/7f41c97¢
bubarorexa [TOK
4.2 |Crpocnue atoma 4 https://m.edsoo.ru/7f41¢97¢
bubnnorexa [JOK
4.3 ||[ATomHoe s1po > https://m.edsoo.ru/7f41¢97¢
|Pa3uen 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOOPU3UKHU |
5.1 ||OnemeHTHI acTpoHOMUM U acTpodusuku  ||5 1 bubmmorexa [IOK

https://m.edsoo.ru/7f41c¢97¢

|Pa3ue.11 6. OBOBIIAIOINEE IOBTOPEHUE

6.1 ||O6o6maroriee HIOBTOPEHHE

4

bubnnorexa [IOK
https://m.edsoo.ru/7f41c¢97¢

OBLIEE KOJIMYECTBO YACOB I10
IMPOIr'PAMME

34
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MNOYPOUYHOE INTAHUPOBAHUE ®U3UKA 10 1 KJIACC

n/n

Tema ypoka

Koaunyecrso yacos ||

Jara uzyuenust

Bcero

KonTponbHble
padoThI

IIpakTnyeckue
padoThI

PU3UKA U METOJbI HAYYHOT O
INO3HAHMSI 2 yac

®dusnka — Hayka o npupoge. Hayunsle MeTonbl
MIO3HAHUS OKPYXKAIOIEro MUpa

Poub 11 MecTo Gu3MKH B QOpMHUPOBAHUH COBPEMEHHOM
HayYHOW KapTHHBI MHUPA, B PAKTHYECKOH
TIeSITEIEHOCTH JITOACH

MEXAHMHMKA 16 gac

Mexanuueckoe aBikeHne. OTHOCUTEIBHOCTD
MEXaHUYECKOT0 JBIKEHHUs. [lepeMenienne, CKOpOCTh,
yCKOpEeHHe

—

PaBHOMepHOE npsiMonnHeitHOE MBIDKeHUE. CBOOOIHOE
majicHue. Y CKOpeHre CBOOOTHOTO MMaJCHUS

KpuBonuneiinoe nuxenue. JIBmwkeHne MaTepuaibHON
TOYKHU 110 OKPY>KHOCTH

[punun otHOcHTenbHOCTH ["ammtes. HepunansHbIe
cuctemsl otcueta. [lepBrlii 3axon HetoToHa

Macca tena. Cuna. IIpuHIMI Cyneprno3suuuu Cuil.
Bropoii 3akoH HproTOHA /U1 MaTepualbHOM TOUKU

Tpetuii 3akoH HploTOHa 7151 MaTepualibHbIX TOUYEK

3akoH BCEMUPHOT'O TATOTCHUA. Cua TSDKECTH. HepBaﬂ
KOCMHUYECKasA CKOPOCTh

Cuna ynpyroctu. 3axkoH ['yka. Bec Tena

Cuna tpenus. Koagduument tpenus. Cuna
COIIPOTHUBIICHHS TIPH ABMXKECHUH TeJIa B )KUAKOCTH HIIH
rase

10

HOCTyHaTCJ'ILHOG 1 BpallaTCJIbHOC ABUKCHUC
abCOIIOTHO TBépHOFO Tena. MomeHt cuibl. [1iredo
CHIIBL. Y CITIOBUS paBHOBECHUL TBépHOFO TCJ1a

11

HMiynbe MaTepUanbHON TOUKH, CUCTEMBI
MaTepHAIBHBIX TOUeK. VIMITyIbC CHIIBL. 3aKOH
COXpaHEHMsI UMITyJIbca. PEakTUBHOE IBUYKEHUE

12

Pabota u MommHOCTh cuibl. KnHeTnueckas sHeprus
MarepuansHoif Touku. Teopema 06 U3MEHEHHH
KHHETUYECKOH SHEpTuu

13

ITorenuunansHas sneprus. [loTreHuanbHas sHEprus
yrnpyro nedopMupoBaHHO#M NpyxuHbl. [loTeHIMaNbHAS
SHEPTHS Tella BOJIM3H MOBEPXHOCTH 3eMIIH

—

14

[MoTeHnuanbpHbBIEe ¥ HETTOTEHIMATIbHbIE CHIIBL. CBSI3b
pa0boThl HENOTEHIMATIBHBIX CHJI C H3MEHEHNEM
MEeXaHHYeCKOH YHEPTUU CHUCTEMBI Tel. 3aKOH
COXpaHCHHS MEXaHUYECKOW YHEPTUn

15

JlabopaTopHas pabota «VccnenoBanue CBsi3U pabOTHI
CHWIIBI C I3MCHEHUEM MEXaHUYECKOM SHEPTUH Teja Ha
MIPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa

16

Kontponsnas pabora mo teme «KnHemaTuka.

I_II/IHaMI/IKa. 3aKoHBI COXpPAaHCHHUSA B MECXaHUKE»

MOJIEKYJIAPHASA ®U3UKA U
TEPMOJINHAMMUKA 18 uac

LokyMeHT co3aaH B anekTpoHHow copme. Ne 01.09/20-27 ot 01.09.2023. VcnonHutens: HyrymaHosa W.B.
Ctpanuua 28 n3 30. CtpaHuua cosgaHa: 20.12.2023 16:38

B I/IEKTPOHHbBINA

o2 ZNAERIFOTIDIN
=¥ TATAPCTAH




N KoJn4yecTBo yacoB || JaTa usyyenus
()
n/n Tema ypoka Beero Kontponbnsie |[IpakTndeckne
padoThI padoThI
1 OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHO-KNHETHIECKOM |
Teopun. bpoyHoBckoe amkerne. JJuddysns
XapakTep IBI)KEHUS U B3aUMOJIEHCTBUS YaCTHIL
2 BellecTBa. MoJenu cTpoeHus ra3os, XKUAKOCTEH u 1
TBEPIBIX TEIl
3 Macca monekyin. Konndectso Bemectsa. [locrosHHas 1
ABOrazipo
4 Tennosoe paBHOBecue. Temneparypa u e€ U3MepeHue. |
[Ixana Temnepatyp Llenbcus
|5 ||I/I)1eanLHLn7I ra3 B MKT. OcHoBnoe ypaBHeHue MKT “1 || || ||
AOCOITIOTHAs TeMIlepaTypa Kak Mepa cpeaHeit
6 KUHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYIL. 1
VYpasuenue MenzaeneeBa-Knaneiipona
|7 ||3a1<0H JlansToHa. ["'a30BBIC 3aKOHBI Hl || || ||
8 JlabopaTopnas pabota «lcciaenoBanue 3aBHCUMOCTH 1 1
MEXy MapaMeTpaMH COCTOSHUS pa3peKEHHOTO ra3a
9 W3ompomneccsl B uaeaabHOM ra3e U UX rpaduaeckoe |
IIpeJCTaBICHUE
BHyTpeHHsAs 3HEprus TEpMOAMHAMUYECKON CUCTEMBI U
10 cnocoOsb! e€ n3MeHeHnsa. KonmecTBo TemoTs 1 |
paboTa. BHyTpeHHSS 3HEPTHs 0THOATOMHOTO
H7AeaabHOrO rasa
|1 1 ||B1/U:u)1 TeIJIonepesauu Hl || || ||
12 VY nenpHas TennoéMKOCTh BemmecTBa. KonndecTso |
TETUIOTHI IIPH Terutonepeaade. AnuadaTHbI mpouecce
13 IlepBrlii 3aKOH TEPMOJUHAMUKY U €r0 IPUMEHEHHUE K 1
n3oIpoLeccam
14 Heob6patumocTs miporieccos B mpupoze. Bropoii 3akon |
TEPMOAUHAMUKHI
punanmn gevicteus u K11/ teroBoit mamuabl. [ukn
15 ||Kapno u ero KIIJ] Oxonorudeckue npoOiaeMbl 1
TEIUIO3HEPTeTUKH
16 KonrpomnbHas padbora no teme «MoneKyispHas | 1
¢usrka. OCHOBBI TEPMOIMHAMUKI
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Jlucr cornacoBanus k qokymenty Ne 01.09/20-27 ot 01.09.2023
HNuunumarop cornacoanusi: Hyrymanosa 1.B. [lupekrop
CornacoBanne nauuupoBano: 20.12.2023 16:39

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Hyrymanosa I.B. 20.12.2023 - 16:39
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