rocyJapCTBEHHOE OIO/IKETHOE 0011e00pa3zoBarenbHoe yupexaenue Camapckoit odnactu
cpenusis o0ieoopa3oBarenbHas mkona ¢. CpeaHee ABEpKHHO MyHHUIIMITAIBEHOTO paiioHa
[ToxBuctHeBckuit Camapckoit obactu

IIpoBepeno YTBEpKIACHO
3aM. qupekropa no YBP npuka3zom Ne 178-o1
/AxtepsikoBa CO/ ot «30» aBrycra 2023 T.
(Tonmvck) ((25(0)]
«30» aBrycra 2023 . HupexTop /Pomananos BH/
(moxmuck) (DPUO)

C=RU, O=I'bQOY Cou
c. CpegHee ABepkuHO,
CN="PomapaHoB B. H.

é:sraverkino@yandex.r
‘ \ gOaf4e116fd9904d55
' ‘ 2oe0 08500838 PABOYAS IIPOT PAMMA
[Ipenmer (kypc)PU3NUKA
Kmacc 10-11 kxmacc

OO611ee KOTUYECTBO YacOB 0 yueOHOMY TutaHy 136 4. 6a30BbIif ypoBeHb, 340 4.
yriayOJaeHHBIH YPOBEHb

Cocrasiena B coorBeTcTBUU ¢ DeepaibHOil paboueit mporpaMmoi 1mo busuke

(HaMMEHOBaHUE MPEIMETA)

VueOHUKU:

Mskumes I'.51., bByxosues b.b., Corckuit H.H. non penakuueii [TappentoeBoit H.A. @uzuka 10 kmacc. M.:
[Tpoceemenue, 2020 r.

Msikuies I'.51., ByxoBues b.b., Corckuit H.H., Yapyrun B.M. ®usuka 11 knacc . M.: [Ipocsemenue, 2020

PaCCMOTpeHa Ha 3aC€JaHuunu MO V‘lHTeJ’Ieﬁ CCTCCTBCHHO-MATCMATHNUYCCKOI'O IMMKJIA
(Ha3BaHHWE METOIMICCKOTO OOBEMHECHIS)

ITpotokon Ne__ 1 or« 29 » _ aprycra 2023 r.

PykoBoaurens MO Kupnnnosa B.B.
(moumuck) (®HO)



mailto:E%3Dsraverkino@yandex.r

HHOACHUTEJIBHAA 3AITMCKA

MojenpHasi CHHXpOHU3UPOBaHHAsA paboyasi mporpaMma 6a30BOro U YriayOoIEHHOTO U3y4eHUs MpeaMeTa
«Dusmka» B 10 kmacce paspaborana Ha ocHOBe Paboumx mporpamm cpemHero ooOmero oOpa3oBaHHs IO
¢u3ukn (0a30BBIN YypOBEHB, YIIIyOJIEHHBIH YPOBEHB), 0JJ0OPEHHBIX pelieHueM QeaepaibHoro yued- HO-
METOIUUECKOr0 00beIMHEHHUS 110 001eMy oopa3oBanuto ot 29.02.2022r., mpotokon 7/22.

JlaHHas mporpaMMa CITy)KHT OCHOBaHHEM JUIsl YIUTENS 10 pa3paboTke paboyei mporpaMmel o (GU3HUKE B
KJlaccax, IJIe peaM3yloTCs MYJIBTHIPOQWIBHBIN yaeOHbIN TutaH. B pazmene «TemaTudeckoe IIaHHPOBA-
HUE» Y4eOHOTo Kypca cojiepikaHue oOydeHHs CHHXPOHH3HUPOBAHO JUIS OCBOCHHUS OOYYAIOMIMMUCS TIPEJ-
MeTa Kak Ha 0a30BOM, TaK U yriyOJIeHHOM YPOBHE.

JlaHHas TporpaMMa OTpeneNsieT 00sM3aTeNIbHOe MPEIMETHOE COJEp)KaHHe, YCTaHABIMBACT MPHUMEPHOE
pacripeniesieHre y9eOHBIX 9acoB 110 TEMAaTHYECKUM pa3/iesiaM Kypca U peKOMEH/IyeM YO MOCIIeI0BaTeIbHOCTh
M3yUYEHHs TEM U pa3JeNIoB y4eOHOTO MpeaMeTa ¢ YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTHKH y4eOHOTO TpoIiecca, BO3pAaCcTHBIX 0coOeHHOCTeH oOyydaromuxcs. [Iporpamma qaér npencraBieHue
0 TEISIX, codepacanuu, obujeli CTpaTerui 00y4eHNs, BOCIUTAHUS M Pa3BUTHS O0yJarOIIUXCS CPEICTBAMH
yaeOHoro npeamera «Du3nkay Ha yriayonEéHHOM YpOBHE B 0a30BOM yPOBHE.

H3yuenue xypca gpusuxu y2nybiénHo20 YposHs no36oisiem peaiu3o8ams 3a0a4u npogheccuorHanrbHot opu-
eHmayuu, HanpasieHo Ha co30anue YClo8ull 0 NPOs8IEeHUs CBOUX UHMEILIEKMYAIbHbIX U MBOPUECKUX CNO-
cobHOCmeEl KadCObIM YYAWUMCS, KOMopble He0OX00UuMbl 0Jis1 NPOOOJIHCEHUSL 00PA308AHUSL 8 bLCULUX YUEOHBIX
3a6e0eHUAX NO PAZTIUYHBIM DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CNeYUATbHOCHISM.

B nporpamme omnpenensrorcest iIaHUpyeMble pe3yIbTaThl OCBOSHHS Kypca (PM3HKHM HAa YPOBHE CPEIHETO
o01rero 00pa3oBaHus: TUIYHOCTHBIE, METANIPEIMETHBIE, TPEIMETHBIE (Ha YriyOJa€HHOM U 0a30BOM YPOBHE).
HaydHo-MeTo0/10THueckoil OCHOBOM Il pa3paOOTKu TpeOOBaHWUW K JIMYHOCTHBIM, METaIpeIMETHBIM
U MPEJAMETHBIM pe3ysbTaTaM 00YyYarolIMXcCsi, OCBOMBIIUX MPOrpaMMy CpeIHEro oOIiero oOpa3oBaHusi Ha
yrayOnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXOI.

[Iporpamma BKIIOYAET:

IUTAaHUPYEMbIE PEe3yJbTaThl OCBOEHUS Kypca (U3MKHM Ha YriIyOI€HHOM U 0a30BOM YpPOBHE, B TOM YHCIE
MIpeIMETHBIEC Pe3ybTAThI 10 TOJAaM 00yUEHUS;

coJiepkanue yueOHoro npeamera «Du3nkay 1o rojgaM o0ydeHus;

MIPUMEPHOE TeMAaTUYEeCKOe IJIaHUPOBAHUE C yKa3aHUEM KOJMYECTBAa YacOB HA M3YyYCHHE KauJOW TeMbl
U MPUMEPHOI XapaKTepUCTHKOMN y4eOHOI AeATeIbHOCTH Y4YalluXcs, peaJu3yeMoi Mpu U3ydeHUH 3THUX
TEM.

[IporpaMmma vMeeT HMpUMEpHBIA XapakTep U MOXKET OBbITh KCIOJIb30BAHA YYUTENsIMU (DU3MKU AJis CO-
CTaBJICHUS CBOUX PabOYMX MpOTpamM.

PaGouas nmporpamma He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY YUHUTENECH U MPEAOCTABISIET BO3MOXKHOCTH
VIS peanu3aliil Pa3inyHbIX METOJUYECKUX MOJXOJI0B K MPEnoaBaHui0 (PU3UKU Ha YriyOnEéHHOM H 0Oa-
30BOM YpPOBHE MpPH YCJIOBHHM COXpaHEHUs 00s3aTelbHOW 4YacTU cojlepkaHus Kypca. KosmyecTBo uacoB
B TEMaTHYE€CKOM IUIAHMPOBAHUM HA M3yYCHHE KaXKJI0M TEMBI SIBIIIETCS OPUEHTHUPOBOUYHBIM U MOXKET OBIThH
M3MEHEHO KakK B CTOPOHY YMEHbBIICHHUS, TaK U YBEIUYCHHS B 3aBUCUMOCTH OT peaTn3yeMbIX METOAUYECKUX
MOJXOJI0B M YPOBHS MOATOTOBIEHHOCTH YYaIlIUXCS.

KypcuBoM B TekcTe nporpaMmMbl BbIAENIEHbI 21eMeHThl Lenu u 3agauu, [IpeaMeTHBIX pe3yabTaToB U

Cogepxanus yaeOHOTO MaTepuana, KOTOpPbIE MPEACTaBICHBI ISl U3YYeHUS HA YIITyOIEHHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

dusmnka Kak Hayka O Hambosiee OOIMX 3aKOHAX MPUPOBI, BBICTYNas B KayecTBE Y4eOHOTro mpeaMera
B IIIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHMI 00 okpyxaromem mupe. LlIkonbHbli Kype ¢u-
3UKH — CHCTEeMOOOPA3YIOIMK JJIs1 €CTECTBEHHO--HAYUHBIX YUE€OHBIX MPEAMETOB, MOCKOJIbKY (pru3nuecKkue
3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUI, H3y4aeMbIX XUMHUEH, Onosiorueit, pusnueckoit reorpadueit
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U acTpoHOMHeH. Vcnosp30BaHue M aKTUBHOE IMpPUMEHEHHE (PU3MYECKHX 3HAHUM ONpPEAETHIIO XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cepe dHEpPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA,
MOJTy4EHUS] HOBBIX MaT€pPHAJIOB C 3aJJaHHBIMU CBOWCTBaMU U Jip. M3ydenne pu3nku BHOCUT OCHOBHOM BKJIAJ
B (hOpMHPOBAHKE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA yJalIuxcs, B (JOPMHUPOBAHWE YMEHUN MPUMEHSTh
HAYyYHbII METOJI MO3HAHMS TP BBHITIOJTHEHUH UMHU YUE€OHBIX UCCIIETOBAHUI.

B ocHOBy kypca (pU3HKH cpemHEH HIKOJIBI MOJIOXKEH Psii UAEH, KOTOphle MOXHO paccMaTpHBaTh Kak
MIPUHLIMIIBI €r0 TOCTPOEHUSI.

Hoea yenocmuocmu. B COOTBETCTBUU C HEM KypC SBJISIETCS JIOTMYECKU 3aBEPUIEHHBIM, OH COJEPKUT
MaTepHall U3 BCEX Pa3esioB (PH3UKH, BKIIOYAET KaK BOMPOCH KIIACCUYECKOH, TaK U COBPEMEHHOH (DPU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHH € HEll Marepuan Kypca QUMK 00beTMHEH BOKPYT (PU3UIECKUX
Teopuil. Benymmm B Kypce siBisieTcsi GOPMHUPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus npeanoaraeT MCHoJb30BaHNE T'YMaHUTApHOTO MOTEHIIMaIa
¢u3nuecKoil HayKH, OCMBICIEHHE CBSI3M pa3BUTUS (QU3UKU C pa3BUTUEM OOIIECTBa, a TaKkKe
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U IKOJIOTHYECKUMU MPoOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc dpuzuku yriyOoJ€HHOTO ypOBHS MpEANoiaracT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTMYECKHX MPUJIOKEHUN M3Yy4EeHHBIX TEOpUil M 3akoHOB. [Ipu
9TOM pacCMaTpUBAIOTCS HAa YpOBHE OOLIMX MpPEJICTaBICHUM M COBPEMEHHbIE TEXHHUYECKHE YCTpOMCTBa
U TEXHOJIOTHH.

Hoea rkonocuzayuu peanusyercsi MOCPEACTBOM BBEICHMS SJIEMEHTOB COJEpXaHUS, MOCBSIIEHHBIX
9KOJIOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHUEM TEXHUKH U TEXHOJIOTHIA,
a Takke 00CyX/1eHUs Mpo0JIeM palioHAIbHOTO TPUPOIOTIONB30BAHUS U SKOJIOTHUECKOI 0€3011acHOCTH.

OcBoeHMe coJepKaHusi MPOrpaMMbl JOJKHO OBITh IOCTPOGHO HA MPHUHIMIAX CUCTEM- HO-
NesITeNbHOCTHOTO noaxona. g gusuku peanusanus 3TUX NPUHLUIOB Oa3upyeTrcs Ha HCHOJb30BaHUU
CaMOCTOSITEJILHOTO 3KCIIEpPUMEHTa KaK MOCTOSHHO JeicTByrouiero ¢akropa ydeOHOro mnpouecca. /s
VenybOnéHHO20 YPOBHL — MO CUCMEMA CAMOCMOAMENbHO20 YUeHUUeCK020 IKCNePUMEHMA, 8KII0YAIOUe20
@poHmanbHvle yueHuuecKue Onblmsl NPU U3YYEeHUU HOB020 Mamepuand, 1abopamopHsle padomsl u pabomol
npakmuxyma. Ilpu smom 803M0d2icHbl 08a cnocoba peanusayuu Guzuiecko2o npakmukyma. B nepsom cuy-
yae npakmuxym nposooumcs aubo 6 konye 10 u 11 knaccos, 1ubo nocie nepeo2o u 6mopo2o Noxy200ull
8 Kaxcoom u3z smux Kiaccos. Bmopoii cnoco6 — smo unmezpayus pabom npakmuxyma 6 cucmemy 1abo-
pamopuslx pabom, Komopwvie Npo8oOSIMcs 8 npoyecce usydenus pasoena (memst). Ilpu smom noo pabo-
mamu npaKmuKyma NOHUMAemcsi CamMocmoamenvHoe Ucciedo8anue, Komopoe npogsooumcs no pyKkogoo-
cmaey c8EpHYMo2o, 0000weHHO2O 6uda be3 NowaAz080t UHCIMPYKYUU.

B mporpamme cuctema y4eHHUECKOTO SKCIIEPUMEHTA, JTa00PaTOPHBIX pabOT M MPAKTHUKyMa IIpe/iCTaBIeHa
€IMHBIM TiepeyHeM. BriOop TeMaTuku U1l 3TUX BUIOB YICHHUECKUX MPAKTHUECKUX pabOT OCYIIECTBISETCS
y4acTHUKaMH 00pa30oBaTeIbHOrO IMpollecca MCXOJs U3 OCOOCHHOCTEH NOYpOYHOIO IUIAHUPOBAHMUS
U ocHauleHus kabunera gusuku. [Ipu 3ToM obGecrnieunBaeTcs oBiazeHne 00yJalOUIUMUCST YMEHUSIMHU IIPO-
BOJUTH MpPSIMbIE U KOCBEHHBbIE HM3MEPEHHUS, HCCIEAOBAHUA 3aBHCUMOCTEH (DU3MUECKUX BETUYHH
Y TIOCTAHOBKY OTIBITOB 10 MPOBEPKE MPEUI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaensercss pelieHno pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu aToM [1st pacy€THBIX
3a/la4 MPUOPUTETOM SIBIISIOTCA 33/1a4M C SIBHO 33JaHHOU U HesA8HO 3a0anHOU (PU3NYECKOW MOJENbIO0, MO03-
BOJISIIOIINE MPUMEHSITh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, Tak
W UHTErpupys MPUMEHEHHE 3HAHWM U3 pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ay MPHUOPUTETOM SIBIIS-
IOTCSl 33/1aHusl Ha OObBsACHEHHE / TMpejAcKa3aHue NPOTEeKaHUs (U3UYECKUX SBJICHUH U IPOLIECCOB
B OKpyXKaromen >Xu3HHM, TpeOyromue BbIOOpa (u3MUECKOW MoJenu A CUTyallud MpakTH- KO-
OPHUEHTHUPOBAHHOTIO XapaKTepa.

B cootBerctBuu ¢ Tpeboanusimu I'OC COO k MaTepuanbHO--TEXHUUYECKOMY 00eCIIeueHHI0 y4eOHOTro
npoiiecca Kypc Gpuszuku yriyOnéHHoro u 0a30BOro ypoBHS B CpeIHEH IIKOJIE I0JIKEeH U3y4aThCs B YCIIOBUSX
npeIMeTHOro kabuHeta. B kaOuHeTe Gu3MKH ITOMKHO OBITH HEOOXoAMMoe JabopaTtopHoe 00OpyIOBaHUE
JUISL BBITIOJTHEHUS YKA3aHHBIX B MPOTrpaMMe YUEHHYECKUX OINBITOB, JAOOPATOPHBIX PabOT U pabOT MpaKTHU-
KyMa, a TaKKe JeMOHCTpallMOHHOE 000pyI0BaHUE.

JleMoHCTpalmoHHOe 000pynoBaHue (HOPMHUPYETCS] B COOTBETCTBUHU C MPUHIIMIIOM MUHUMAJIBHOM Jl0CTa-



TOYHOCTH U 00ECTIeYNBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MPOTPaMMe KIIFOYEBBIX AEMOHCTPAIMNA ISl HUC-
CIIEZIOBAHUS U3YYaeMbIX SBJICHHI M MPOIECCOB, SMIIMPHUUECKUX M (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHH -
YECKUX IPUMEHEHUM.

JIaGopaTtopHoe 000pyIOBaHUE U YICHUYECKUX MPAKTHUECKUX paboT GopMupyeTcs B BUIE TeMaTH4e-
CKUX KOMIUIEKTOB M 00ecrieuuBaeTcs B pacyére 0JHOr0 KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarndeckue
KOMIUIEKTHI JIAOOPaTOPHOTO 000PYAOBAHUS JTOJDKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUHU
aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE HUPPOBBIX
nmaboparopwid.

HEJIM U3YUYEHUSA YYEBHOI'O IIPEJMETA «®U3UKA»

OCHOBHBIMH TIETISIMU U3y4eHUsT GPU3NKU B 001IEM 00pa30BaHUH SIBIISIOTCS:

e (opMHUpOBaHUE HHTEPECA U CTPEMIICHHUS O0YJAIOIUXCS K HAYYHOMY HU3yUSHHIO IPUPOJIBI, Pa3BUTHE
WX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MNPEACTABICHUI O HAYYHOM METOJ€ MO3HAaHUSA U (OPMUPOBAHUE HCCIEIOBATENHCKOTO
OTHOIIEHHUSI K OKPYXKAFOIIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3yjabTaTa M3y4YEeHHUS OCHOB CTPOCHHS MaTepHH
1 (pyHITaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE YMEHUIN OOBSICHSATH SBICHHS C MCIOJB30BaHHEM (DU3WYECKUX 3HAHWHA M HAYYHBIX
JI0Ka3aTeNIbCTB;

e (opMHUpOBaHHUE MPEACTABICHUI O pOJU (DUUKH ISl PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHUH;

e pazeumue NpeocmasieHUull 0 803MONCHbIX chepax 0yoywel npogdhecCUoHANbHOU OessmerbHOCmU,
CBA3AHHBIX C PUBUKOU, NOO20MOBKA K OdlbHeliuemy 00y4yeHUIo 8 9mom HanpasieHuu.

o JlocTiwxkenue 3TUX Iiesiell oOecreyrBaeTCsl peuIeHHeM CIEAYIONINX 3a/Jad B IMpoliecce M3ydeHUus
Kypca (GM3UKHA Ha YPOBHE CPETHETr0 00IIero 00pa3oBaHus:

e TPUOOPETEHHE CHUCTEMBbI 3HaHUN 00 OOmUX (PU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, ANEKTPOIUHAMUKY, KBAaHTOBYIO (DM3HKY U 3JI€MEHTHI
acTpopU3UKH;

e (opmupoBaHuE yMEHUHN MPUMEHSTHh TEOPETUUECKUE 3HAHUS I OOBACHEH U (PU3NYECKUX SBIICHUI
B IIPUPOJIE U AJISl IPUHSTUSA MPAKTUYECKUX PELICHHUH B OBCETHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pelIeHHs PA3IMYHBIX 33Ja4 C SBHO 33/laHHOM (M3MUYecKoil Mojesblo, 3a1ad,
MOAPA3yMEBAIOIINX CAMOCTOSTENILHOE CO3JaHHue (PU3NYECKON MOJENH, aJeKBAaTHOM YCIOBHSIM 3a-
Jlau, B TOM YHUCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

e T[OHMMaHUE (PU3MYECKUX  OCHOB U NPUHLIMIIOB  JEHCTBUSA  TEXHUYECKHX  YCTPOWCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPELy;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO IJIAHUPOBAHUA U NMPOBeIeHUs HU3NYECKUX IKCIIEPUMEH-
TOB, aHallM3a M HHTEpIpeTanuu HHPOpPMALMU, ONpPEENICHUs NOCTOBEPHOCTH MOJIYYEHHOTO pe-
3yNnbTaTa;

e CO3JIaHUE YCIIOBUM Ui Pa3BUTHSA YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOMN NeATeIbHO-
CTH; pazeumue uHmepeca K cghepam npogheccuoHanbHoll 0essmeibHOCMU, C8A3AHHOU ¢ YUUKOLL.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBrsercs 00s3aTeIbHBIM MPEAMETOM Ha YPOBHE CPETHETO 00IIero
oOpa3oBanus. JlaHHas mporpamMma npeaycMaTpuBaeT u3ydeHue GU3uku Ha 6a30BoM ypoBHe B 00bEMe 136 u
3a ABa roja oOy4yenus mo 2 4 B Hezxento B 10 u 11 xnmaccax. B tematnueckom mnanupoBanuu st 10 u 11
KJIACCOB IPENOJIaratTcs pe3epB BPEMEHH, KOTOPBI YUHUTENh MOKET UCIOJIb30BaTh IO CBOEMY YCMOTPEHHUIO,
U TIOBTOPHUTEIBHO-00001IAI0IINE YPOKH.




IINIAHUPYEMBIE PE3YJIBTATbBI
OCBOEHMSA YYEBHOTI'O IIPE/IMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeaMera «Pusmnka» Ha ypoBHE cpenHero obmiero odpasoBanus (yriryOnEHHBIN U
0a30BBIH ypOBeHI)) JOJIDKHO oOecrieynBaTh JOCTUKCHUC CIICAYIOMUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX
U IIpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

I'pasicoanckoe éocnumanue:
e CchOPMHUPOBAHHOCTD T'PAXKTAHCKON TO3UIIUH 00YUaIOMIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUIMCKOro O0IIeCTBa;
e IPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;
e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B MHTEPECAX TPAKIaHCKOTO 00IIeCTBa, y4aCTBOBATh
B CaMOYIIPABJICHUH B LIKOJIE U JIETCKO-FOHOILIECKUX OPTraHU3alusiX;
e yMEHHE B3aMMOJEHCTBOBATH C COIIMAIIbHBIMM HHCTUTYTaMU B COOTBETCTBUU C MX (QYHKIHUSIMHU
Y Ha3HA4YCHUEM;
e TOTOBHOCTb K T'YMaHUTapHOU M BOJIOHTEPCKOM AEATEIBHOCTH.
Ilampuomuueckoe 6ocnumanue:
e c(hopMUPOBAHHOCTH POCCUICKOM TpakIaHCKOM IEHTUYHOCTH, TaTPUOTU3MA;
e I[IGHHOCTHOE OTHOIICHHE K rOCy/lapCTBEHHbIM CHMBOJaM; JOCTHXeHusiM Poccun B pusuke
U TEXHUKE.
/Jlyxoeno-npasecmeennoe ocnumanue:
e chOpPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEACHUS;
e CrHOCOOHOCTh OLIEHMBATh CUTYALMIO U NPUHMUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYACh HA MO-
pPaJIbHO-HPABCTBCHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;
e OCO3HaHME JIMYHOI'O BKJIaJIa B IOCTPOCHUE YCTOWYHUBOTO OYyLIEro.
dcmemuueckoe 6ocnumanue:
e HCTETHYECKOE OTHOLIEHHE K MUY, BKJIIOUYasi 3CTETUKY HAy4YHOI'O TBOPUYECTBA, NMPHUCYLIETro (pusmue-
CKOH HayKe.
Tpyooeoe eocnumanue:
e UHTEpeC K pa3iauuHbIM cdepaM NpopecCUOHATBHON JAEATENIbHOCTH, B TOM YHUCIIE CBS3aHHBIM
C GU3UKOM ¥ TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymedl mnpodeccun
U pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbL;
e TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JacT (U3UKU HA MPOTSKE-
HUU BCEH JKU3HH.
JKonozuueckoe 6ocnumanue:
e c(hOPMHPOBAHHOCTH FIKOJOIMUYECKOM KYJIBTYPBhI, 0CO3HAHHUE II100aIbHOIO XapaKTepa 3KOJI0IMUECKUX
npooseM;
e IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUA 1IeJIel YCTON-
YMBOI'O Pa3BUTHs YEJIOBEUECTBA;
e PaCIIMPEHUE ONBITA AESITEILHOCTH SKOJIOTUYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM
o usuke.
Ilennocmu nayunoz2o nosnanus:
e CchOpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (u-
3U4ECKOMN HAYKH;
e 0CO3HaHME LIEHHOCTHU HAY4HO e TeTbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHHsI (PU3MKH OCY-
LIECTBJIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATENBHOCTh UHANBUYAIbHO U B TPYIIIIE.
B npouecce AOCTHXKEHUS JTUYHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOTrPaMMBl CpeJHEro oodiiero oopa3o-
BaHUS MO (U3MKE Yy OOyJaroIUXCs COBEPIICHCTBYETCS AMOYUOHANbHBIL UHMENIeKm, TPEANOoIaratouiui
C(OPMHUPOBAHHOCTD:



CamMoco3Hanusl, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSHUE, BUAETDH
HaNpaBJICHUS PA3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cephl, ObITh YBEpEHHBIM B ceOe;
camope2ynuposanus, BKIIOUYAIOET0 CAaMOKOHTPOJIb, YMEHHE IIPUHIMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aIallTUPOBATHCS K YMOIMOHAIBHBIM U3MEHEHUSM H MPOSBISATH THOKOCTD,
OBITH OTKPHITHIM HOBOMY;;

GHympenHel MOmueayuy, BKIIOYAIOUIeH CTpeMIIEHHE K JOCTIDKEHHIO LIEJIU U YCIEXy, ONTUMHU3M,
MHUIMATUBHOCTh, YMEHHE ACUCTBOBATH, HCXO/IS U3 CBOMX BO3MOXKHOCTEIH;

amMnamuuy, BKIIOYAIOIMIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHAE IPYTHX, YUUTHIBATh
€ro IIPU OCYIIECTBICHNUH OOIIEHNs, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COYUANbHBIX HABLIKOG, BKITIOYAIOLINX CIOCOOHOCTh BBICTPaMBAaTh OTHOUICHUS C JAPYTHMMH JIIOJbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC M pa3peniatb KOHMIUKTHI.

METAINIPEIMETHBIE PE3YJIbTATbBI

YHI/IBepca.TIbHI)Ie NMo3HABAaTeJdbHbIE AeiicCTBUS

ba3oBble Jornveckue aeiicTBus:

CaMOCTOSITENIBHO (OPMYIIMPOBATh U aKTyaJIU3UPOBaTh MPoOIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIETIATh 1EH JIeATETLHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTUIKEHNUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPHUBAEMBIX SIBIICHUSX;

pa3pabaTeiBaTh IJIaH peuieHHus] MpoOjeMbl € y4ETOM aHaiM3a HMMEIOIIUXCS MaTepUalbHBIX
1 HEMATEpPUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBEBI B ACATCIIBHOCTh, OLCHUBATE COOTBCTCTBHUEC PEC3YJIbTATOB LECIAM, OLICHUBATH
PUCKHU HOCJ'IG)ICTBI/If/i JACATCIBbHOCTH,

KOOPAMHHUPOBATH 1 BBITIOJIHATH paboty B YCJIOBUSX peanbHOro, BHUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBILUICHUE ITPH PELUICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBareshLCKHeE AeliCTBHA:

BJIQJICTh HAYYHON TEPMHHOJIOTUEH, KITFOUEBBIMHU MMOHITUSMHU U METOIaMU (PU3UUIECKON HAYKH;
BJIQJICTh HABBIKAMH y4eOHO-HCCIICOBATEILCKON M MPOEKTHOW JEATENILHOCTH B oOmacti (pu3ukw;
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOMCKY METOJIOB pelIeHHs 3aaad (u3nde-
CKOTO COJICpKaHWMsI, IPUMEHEHUIO PA3IMYHBIX METOIOB TIO3HAHWS,

BJIQJICTh BUJAMHU JIESATECIBHOCTH TI0 MOJIyYCHHIO HOBOTO 3HaHUS, €ro MHTEPIPETALNH, peodpaso-
BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYAIMSX, B TOM YHUCIIC MIPU CO3/aHUU YICOHBIX
MMPOEKTOB B 001aCTH (HU3UKH;

BBISBJIATh NTPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTYaIM3MPOBATh 3a/1avy, BBIJBUTATh THIIOTE3Y €&
peleHus, HaXOUTh apryMEHThI JUIsl JJOKAa3aTelbCTBA CBOMX YTBEPIKJICHHH, 3a/aBaTh MapaMeTph
U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHHS 33a]a4 PEe3yJIbTaThl, KPUTHUECKU OICHUBAThH MX JI0-
CTOBEPHOCTb, IIPOTHO3UPOBATH U3MCHCHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIC 33J]aul B 00pa30BaTEIbHOM JESITEIBLHOCTH, B TOM YHUCIIE
MIPU U3YYCHUH (PHU3UKY;

J1aBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHUBATh TIPUOOPETEHHBIH OTIBIT;

YMETh IMIEPEHOCUTD 3HaHUSI 110 (PU3KKE B IPAKTUYECKYIO 00JIACTh KU3HEACATCILHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJEH, MIpe/jiaraTh OPUTHHAIBHBIE TOIXOAbl W PEIICHUS; CTaBUTh MPOOIEMbI
W 3aJ1a4i, JOMYCKAIOIINe albTepHATUBHBIC PELICHHUS.

Pabora ¢ nngopmanmeii:

BJIAICTb HABBIKAMHU TIOJIYYCHU A I/IH(I)OpMaI_II/II/I (I)I/IBI/ILICCKOFO COACPIKAHUA N3 MUCTOYHUKOB PA3HBIX
THUIIOB, CaMOCTOATCIIBHO OCYIICCTBJISATH IMOUCK, aHAJINU3, CUCTCMATHU3AUI0 U UHTECPIPCTALINIO WH-
q)OpMaL[I/II/I Pa3IMYHBIX BUJOB U (I)OpM MMPEACTABJICHUSA

OLCHUBATL JOCTOBCPHOCTH I/IH(l)OpMaI_II/II/I;

HCIIOJIb30BATL CPCACTBA I/IH(I)OpMaI_II/IOHHBIX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTUI B PCHICHHUU KO-
THUTUBHBIX, KOMMYHHUKATHBHBIX U OPraHU3allUOHHBIX 3a/1a4 C CO6J'IIOIICHI/ICM TpeGOBaHI/Iﬁ SproHoO-



MUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pECYpCOCOEpeKEeHNUs, TPABOBBIX U STHUECKUX HOPM, HOPM
nH()OPMAMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJAEp)KaHUS B pa3IMYHBIX (popMmarax ¢ yu€TOM Ha3HAYCHUS WH-
(opmanuu 1 1eNeBoi ayIuTOPUH, BEIOUPast ONTUMAIBbHYIO (JOPMY MIPEICTABICHHUS U BU3yAIU3allNH.

YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUA

Oo01menmue:

OCYILIECTBIIATH OOIICHHE Ha YpOKax (PU3MKH M BO BHEYPOUHOU JIEATCILHOCTH,
pacrno3HaBaTh MPEAMOCHIIKA KOHPJIMKTHBIX CUTYAIllUH H CMATYATh KOH(QIHKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIH30BAHUEM S3BIKOBBIX CPE/ICTB.

CoBMecTHAA JeATEJIHLHOCTD:

[IOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAHAHOM U UHAUBU1YaJIbHOMN paboThI;

BbIOMpATh TEMATHUKY U METObl COBMECTHBIX AEUCTBUI C yUETOM OOLIUX UHTEPECOB U BO3MOXKHOCTEMN
KaQ)KJIOTO 4JI€Ha KOJIJIEKTHBA;

IIPUHUMATD LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS I10 €€
JOCTH>KEHHMIO: COCTaBIIATh IUIAH JCHCTBUM, PacHpelnessaTh POJM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyXJaTh pe3ylnbTaTbl COBMECTHOM pabOThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAAA M KaXJ0I'0 y4aCTHHKA

KOMaH/Ibl B 001U pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTb HOBbIE TPOEKTHI, OLEHUBATh UJIEU C MO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, ITPaKTHYE-
CKOM 3HAYMMOCTH;

OCYHIECTBJIATh MO3UTHBHOE CTPATErMYECKOE MOBEACHUE B PA3JUYHBIX CUTYALUAX, IPOSIBISTH
TBOPYECTBO M BOOOpakeHUe, ObITh MHUITUATHBHBIM.

YHuBepcaibHble peryJjsiTUBHbIE 1eHCTBUS

Camoopranuszanms:

CaMOCTOSITENILHO OCYIIECTBIISITh TIO3HABATENbHYIO IEATEIbHOCTh B 00J1aCTH (PU3UKHU U ACTPOHOMHUH,
BBISBJISITH TIPOOJIEMBI, CTAaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PEIICHUs] PaCUETHBIX M KaUYeCTBEHHBIX 3a/1a4, TUIaH BHITIOJHEHUS
MPaKTUYEeCKOH pabOThl € yuéTOM  HMMEIOIIUXCS  PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH
Y MPEANOYTECHUI;

JaBaTh OLEHKY HOBBIM CUTYAallHsIM;

paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JINYHBIX MPEANOUYTCHUN;

JieNiaTh OCO3HAHHBIN BIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHocOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IMIMPOKOH 3pyauiuu B obgacTu (U3HKH, TOCTO-
SIHHO TIOBBIIIATh CBOM 00OPa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIB!

AaBaTb OLICHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTUBLI B JACATCIIBHOCTD, OLICHUBATH COOTBCTCTBUC
PE3YIbTATOB LCIIAM,

BJIaACTh HaBBIKAMHU [MO3HABaTEILHOM pe(I)J'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HeﬁCTBHﬁ
W MBICJIMTCJIBHBIX ITPOLECCOB, UX PC3YIIbTATOB U OCHOBaHHﬁ; HUCIIOJIB30BaTh HpI/IéMH pe(bJICKCI/II/I JJIA
OLICHKU CUTYyalluu, BLI60pa BCPHOI'O PCIICHMU,

YMETh OLICHUBATHL PUCKU U CBOCBPEMCHHO IIPUHUMATL PCIICHU 110 UX CHUKCHUIO,

MMPpUHUMATh MOTHUBBI U apTYMCHTBI APYIUX IMPU aHAIIN3C PE3YJIbTATOB ACATCIIbHOCTHU.

IIpunsTHe cedst U APyrUX:

IIPUHUMATh ceOsl, MIOHUMasl CBOU HEJJOCTATKH U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apT'yMEHTHI APYTUX [IPH aHAJIU3€E PE3yIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPaBO APYTUX HA OIIUOKH.

HNPEAMETHBIE PE3YJIbTATBI



10 kaacce

B npouecce nzyuenus kypca puszuku yriayonéaHoro u 6azosoro ypoBHs B 10 kimacce y4eHUK HAYUUTCS:

[ToHMMATH (JIEMOHCTPUPOBATE) POJIb GU3UKH B SKOHOMUYECKOH, TEXHOJIOTHUECKOH, YKOJIOTMIECKOH,
COIMANILHOM U 3TUYECKOU cepax NesTEIBHOCTH YEIOBEKA; POJb U MECTO (PM3UKH B COBPEMEHHOM
HAyYHOM KapTUHE MHPA; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyowel, 00bACHUMEeNbHOU
U npocHoCmMu4eckol  QYHKyuti  Qusuieckol meopuu — MeXaHukl, MOAEKYIAPHOU DUIUKU
U MepMOOUHAMUKU, POLb PuU3ULecKoU meopuu 8 opMuposanuu npedcmasienuti 0 Quuueckou
KapmuHe Mupa,

pasnuyatrh (Y4UTHIBATH) YCJIOBUSI IPUMEHMMOCTH MoOJeNel (U3NYECKUX Tell U MPOILECCOB (sBiie-
HUI): MHEpIMaIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPIOE TEJNO, MaTepHalbHas TOYKA, PAaBHO-
YCKOPEHHOE JIBIKEHHE, CBOOOJHOE TMaJieHue, aOCOIOTHO yrpyras aedopmanms, aOCOTIOTHO
yIOpyroe u abCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJIENH ra3a, KUAKOCTU U TBEPAOIO (KpucTa-
JIUYECKOTO) Tesa, UJIeaTbHbIN ra3, TOUYSUHbIN 3apsi, OJHOPOIHOE IEKTPUIECKOE MOJIE;

pasnuyaTh YCJIOBHS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTU (PU3NUECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTep QpyHIaMEeHTATbHBIX 3aKOHOB M OTPaHUYEHHOCTh UCIIOIh30BAHMS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh U OOBSCHATh MEXaHWYECKUE TPOIIECCHl U SIBJICHUSI, UCIIOIB3YsI OCHOBHBIE TIOJIOXKE-
HUSI ¥ 3aKOHBI MEXaHUKH (OTHOCHUTEITHHOCTh MEXaHMYECKOTO IBIDKEHHUS, (POPMYJIbl KMHEMATHUKU
PaBHOYCKOPEHHOI'O JIBWXKEHUS, npeobpazosanus lanunes 0ns ckopocmu u nepemeujeHus, 3aKOHbI
Hetotona, npunyun omunocumenvnocmu I anunes, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXpaHe-
HUS UMITYJIbCa U MEXaHUYECKOM SHEPTHUH, C8513b pabombl CUlbl ¢ USMEHEeHUeM MeXaHUuuecKoll IHep-
2Ul, yCno8us pasHosecus meépoo2o mena); IpU 3TOM UCIOIB30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKaA3bl6AMb YCI08US NPUMEHUMOCMU HuU3UYecKux 3aKoHos: npeobdpazosanuu I anunes,
8Mopo2o u mpemve20 3akono6 Holomona, 3aKkon06 coxpaneHus uMnyioca u MexanuyecKol dHepaul,
3AKOHA 8CEMUPHO20 MAL0OMEHUSL,

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE NMPOILIECCHI U SBICHUS, MCIOJbB3YSl OCHOBHBIE MOJIOKEHUS
MKT wu 3aKkoHBI MOJIEKYISIPHOW (DU3MKK W TEPMOJUHAMHUKHU (CBSI3b JABJICHUS HUJICATHHOTO Ta3a CO
CpeaHeld KUHETHYECKOW SHEpruer TEIMJIOBOTO MBMXKEHHUS M KOHUEHTPAIMEH €ro MOJIEKYJ, CBS3b
TEMIIepaTyphl BEIIECTBA CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOTO IBUKEHHUS €ro YacTHUll, CBS3b
JABJICHUSI MICAIBHOTO ra3a ¢ KOHUEHTpPAIMEH MOJEKYI U €ro TeMmneparypou, ypaBHeHue MeHze-
neeBa—Kaneiipona, nmepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS SHEPrHUH B TEILJIOBBIX
mporeccax); Mpy 3TOM HCIOJIb30BaTh MaTeMAaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKA3bI8AMb VCIOBUS
npumenumocmu ypasrenusi Menoeneesa—Knanetipona,

aHAJIM3UPOBATh U OOBSACHATH (ONMHUCHIBATH) AIIEKTPUUYECKHUE SIBJICHUS, HCIIOJb3Yys OCHOBHBIE IOJIO-
KEHUS U 3aKOHBI 3JCKTPOAMHAMUKH (3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsija, 3akoH Kyrona,
NOMEHYUATbHOCIb INeKMPOCMAMULECcK020 NOJifl, NPUHYUN CYNEPRO3UYUU NIeKMPUYECKUX noiel,
npu 3MOM YKA3bl8as YClo8us npumeHumocmu 3akona Kynona, a Taxke MpakTHUYECKU Ba)KHBIE CO-
OTHOIIEHHUS: 3aKOHBI OMa JJIs yyacTKa LIeTH U Ui 3aMKHYTOM 3JIeKTpUYecKoi 1en#, 3akoH J[xoy-
ns—Jlenna, npasuna Kupxeogha, saxonvt @apaoest 015 31eKkmpoausa);

onucvleams husuyeckue npoyeccovl U A6IEHUS, UCNONb3YS GEIUUUHbL: NepeMeujenue, CKOpoCcmo,
YCKOpeHue, UMNYIIbC meid U CUCeMbl mejl, CULd, MOMEHM CUbl, OagleHue, NOMeHYUAIbHAsL IHeP-
2us, KUHemudeckas 3Hepaus, MexaHudeckas 3Hepeus, paboma Cuibl, YeHMpoCmpemumenbHoe
YCKOpeHue, CULa mAXCeCmu, Cula ynpyeocmu, Cuila mpeHus, MOUHOCMb, SHepeUs 83aUM0o0elCmaus.
mena ¢ 3emnéll 601U3U €€ No8epXHOCMU, dHepeus YNpy2ou oeghopmayuu NpysHCUHbL, KOJIULECME0
menyiomsl, abCONOMHAsL memnepamypa meida, paboma 6 mepmMoOUHAMUKE, GHYMPEHHSS dHePIUsl
U0eanbHO20 OOHOAMOMHO20 2a3d, paboma UdeaibHo20 2a3d, OMHOCUMENbHAS 8IAHCHOCMb 8030YXd,
KII] uoeanvrnoco mennogozo ogueamens, 1eKmpuieckoe noie, HanpsadceHHOCMb IeKMPULecKo20
noJs, HANPAXNCEHHOCMb NOJIs  MOYeyHO20 3apsaod UIU  3aPSAJCEHHO20 Wapa 6 8aKyyme
U 6 OudNeKmpuxe, NOMEHYUAL 1eKMmpoCMaAmuyecKo2o nojis, pasHocms NOMEHYUanos, 31eKmpo-
08UIICYWAsL CUNA, CULA MOKA, HANpAXCEeHUe, MOWHOCMb MOKA, 2NeKMpUlecKas eMKOCmb Nil0CK020
KOHOeHcamopa, COnpoOmusieHue yuacmrka yenu ¢ nocie008amenbHbiM U NapaiiebhblM coeouHe-
HUeM pe3ucmopos, SHep2usl INeKMPULECcKO20 NoJsd KOHOEHCAmopa,

OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3UUECKHUX SBICHUN: MEXaHHUYECKOE ABM)KEHHE, TEIJIOBOE
JIBIDKEHHE YaCTHI] BEIIECTBA, TEIIOBOE PABHOBECHE, OPOYHOBCKOE JABMKEHHE, MU DY3Hs, HCTIapeHue,



KHUIIEHUE U KOHJICHCAIVsl, IUIaBJICHUE U KPUCTAJIIN3aLUsl, HAlPaBJIEHHOCTh TEIUIONEpeaun, dIEKTPHU-
3aLus TEIl, SKEUNOMEHYUATLHOCTIb NOBEPXHOCHIU 3APAICEHHO20 NPOBOOHUKA,

e TPOBOJUTH HCCIECNIOBAHME 3aBHCHUMOCTH  OJHOW  (PU3MYECKOW  BEIMYMHBI OT  JIPYroi
C HCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHHIA: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHUPOBATH pe-
3yJIbTAThl TOJy4EHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYUH 6 6uUde 2pauKkos ¢ yuémom abconom-
HbIX no2peutHocmell uzmepeHul, 1eNaTh BbIBOBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

e TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PH3MUECKUX BEITMYMH; TIPU STOM BHIOMPATh ONTHMAJIBHBIN METO
U3MEpeHus, OLICHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE MOIPEUIHOCTU MPSAMBIX U KOCBEHHBIX W3-
MEpEHUN;

®  1POBOOUMDb ONbIMbL NO NPOBEPKEe NPEOSIOICEHHOU 2UNOmMe3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
pamo SKCNEPUMEHMANbHYIO YCMAHOBKY, AHATUZUPOBAMb NOYYEHHble Pe3Ylbmambl U 0elamb 661600
0 cmamyce npeosioJCeHHOU 2UNOMe3bl,

e coOmroaTh MpaBmiIa 0E30MaCHOTO TPYAA NMPH MPOBEAECHUH HCCIEAOBAHNWN B paMKax y4eOHOTO 3KC-
NEPUMEHTA,  NPAKMUKYyMA U y4eOHO-UCCIEI0BATEIbCKON M IPOEKTHOU JIeSITENIbHOCTH
C MCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyL0BaHMS;

e pemarh pacdETHBIE 337a4M C SIBHO 33JaHHOU U HeA6HO 3a0anHOol HU3NUECKON MOJENbIO: HAa OCHO-
BAaHWM aHaJM3a YCJIOBHsI 0OOCHOBBIBATH BBIOOp (hM3MUECKON MOJENH, OTBEYarollel TpeOOBaHUAM
3aJauu, NPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U NOCMYIambl uU3U4ecKuUx meoputi Ipu
WCII0JIb30BAHUN MAaTEMaTUYECKMX METOJOB pELIeHMs 3ajjady, MPOBOJUTH PACUETHI HA OCHOBAHHUU
MMEIOLIUXCS JTaHHBIX, aHAJM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUYETOM
MOJIyYE€HHBIX Pe3yIbTaTOB;

e pelaTh KaUYeCTBEHHBIE 3aJaul, mpedyiowue npuUMeHenus 3HAHUN U3 PA3HbIX pa30eno8 WKOIbHO2O
Kypca ¢usuku, a maxce unmezpayuu 3HAHUl u3 Opy2ux nPpeomemos eCmecmeeHHO-HAaAy4H020 YUKIA!
BBICTPAMBATh JIOTUYECKYIO LIETIOYKY PACCYXIEHHM C OMOpOil Ha M3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEp-
HOCTH U (pU3UYECKHUE SBICHMUS;

®  UCNONb308AMb MEOPEeMUYecKue 3HAHUs Ol 00BACHEHUS OCHOBHLIX NPUHYUNOE PAbOMbl UsMepU-
MeNbHbIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOJI02UYECKUX NPOYECCos;

e UCMOJb30BATh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOMN KM3HM Ul obecriedyeHus: 6e3-
OIACHOCTH NpH 0OpallleHNH ¢ NpubopaMy U TEXHUYECKMMH yCTPOHCTBAMH, AJISI COXPaHEHUs 3/10-
POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOT0 TIOBEAECHUS B OKPYKAIOLIEH cpene;

e IIPUBOAUTH MPHUMEPHI BKIAJA POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DM3UKOB B PAa3BUTHE HAyKH, B
00BsICHEHUE NTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

®  AHANU3UPOBAMb U OYEHUBAMb NOCIe0CMEUs. ObIMOGOU U NPOU3EOOCMEEHHOU OeMENbHOCMU Yeo-
8eKa, CBA3AHHOU C (u3UUeCKUMU npoyeccamu, C NO3UYUL IKOI02UYecKol 06e30nacHocmu, npeo-
CMasieHuli 0 payuoHaIbHOM NPUPOOONONL308AHUU, A MAKICE PAZYMHOM UCNONb308AHUU OOCHIU-
JHCEHUT HAYKU U MEXHON02ULL OISl OANbHEUe20 Pa38Umus 4ei08euecko2o oouecmea;

e IIPUMEHATH pa3nuuHble  crocoObl  pa®oThl ¢ MHpOpManued (GU3MUECKOro  CconaepKaHUs
C HUCHOJb30BAHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX TEXHOJIOTHI: IPU 3TOM HCHOJb30BaTh CO-
BpEMEHHbIE HH(OPMAIIMOHHbIE TEXHOJOTMHU JUIS TOUCKa, MepepaboTKU U NPEAbsIBICHUS Y4eOHOH
U Hay4HO-HOMYJSPHON MH(pOpPMALKHU, CTPYKTYPUPOBAHUS U MHTEpPIIpEeTaly WH(pOpMalUH, MOJy-
YEHHOH M3 pPAa3IMYHBIX UCTOYHUKOB; KPUTHUUECKH AHAIM3MPOBATH NOJIy4aeMylo HH(OpMaIuio
U oyenusamv €€ 00CMOBEPHOCMb KAK HA OCHOBE UMEIOWUXCA 3HAHUL, MAaK U HA OCHO8e aHAIU3d
UCMOYHUKA UHGopMayuu,

e  NPOAGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbH020 NpUuobpemetsl
HOBbIX 3HAHUIL 8 NPOYecce 8bINOTHEHUS NPOEKMHbIX U YUeOHO-UCCIe008amenbeKux pabom, padboTaTh
B IPYIIE C BBIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MIAHUPOBATh pPabOTy TIPYIIIbI, palyo-
HaJIbHO PACHpPENENATh NEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBATHO OLIEHWUBATh BKJIAJ
KaX/I0TO U3 YYaCTHUKOB I'PYIIIIBI B PEIICHHE paccMaTpUBaeMoi MpoOIeMsl;

e npoAsIAMb MOMueayulo K 6yoywei npogeccuoHanbHol 0esimeabHOCmU No CReYUuaIbHOCMAM Qu3u-
KO-MexXHU4ecKo20 npopuis.

COJIEP)KAHUE YYEBHOI'O IIPEJMETA «®U3UKA» (YIJIYBJIEHHBINA U BA3OBbIN



YPOBEHD)

10 kiaace

PA3JIEJ 1. HAYYHBIA METO/I HIO3HAHUS ITIPUPOIbI

B naHHOM paznene CHHUM IIBETOM BBIAEIIEHO COJAEp’KaHHE, KOTOPOE OTHOCUTHCS K 0a30BOMY YPOBHIO
U3Y4EHHUS.
KypcuBoMm BblJIeNEeHO cojliep)kaHuEe, KOTOPOE OCBAauMBalOT oOOydaroliuecs Ha YriayOJIeHHOM YpPOBHE.
OObryaBIM mIpudTOM — 001IIee CoAepIKaHue T OCBOCHHSI Ha 0a30BOM M YIITyOJICHHOM YPOBHE H3YUCHHUS.
®msuka — QyHIameHTanbHas Hayka o npupoje. Haydusplii MeTo MO3HaHUS U METOJIbI MCCIIETOBAHHMS
(U3HYECKUX SBJIICHUU.
DKCIIEpUMEHT U TEOpHs B Ipoliecce Mo3HaHus npupoasl. HabmroaeHne u sSkCnepuMeHT B (PU3UKE.
Cnocobwl usmepeHnus Quauyeckux 8eiuduH (aHaI0208vle U Yugpposvle uzmepumenvhvie npudOOpsl, Kom-
nblOmMepHble 0aM4UKOBbLE CUCEMbL).
Ioepewnocmu uzmepernuil ghusuneckux eruyun (aOCONOMHASL U OMHOCUMENbHASL).
MonenupoBanue pU3NYECKUX SBJIECHUHN M MPOIIECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO TBEPIOE TENO,
ujeanbHasl KUIKOCTh, UACATBHBIA Ta3, TOYEUHBIN 3apsy). [unoreza. Ou3nUecKuii 3aKOH, TPAHUIIBI €TO
npuMeHUMOCTH. Du3nyeckas Teopusl.
Ponp u MecTo pusnku B GopMUpPOBaHMM COBPEMEHHOM HAayuyHOU KapTHHBI MHUpA, B MPAKTUYECKOU Jesi-
TEJILHOCTH JIIOJIEH.
Yuenuueckuii IKCIIePUMENT, J1a00paTopHbIie padoThl, IPAKTHKYM'
W3mepenue cuiibl TOKa | HAPSDKEHUS B LETM TOCTOSTHHOTO TOKa MpPH TIOMOINM aHAJIOTOBBIX
1 U(GPOBBIX U3MEPUTENBHBIX TPHUOOPOB.
3HaKOMCTBO ¢ UpoBoi aboparopueit mo dusuke. [Ipumepsl u3mMepenus GU3NIECKUX BEIIMUUH TPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB.

Hemoncmpayuu

1. Ananorossie U LU(POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUYUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemaruka

Mexanunueckoe JBmkeHre. OTHOCUTEIBHOCTh MEXaHNYECKOTO IBMKEHUs. CucTemMa OTCuéTa.

Ipsmas u oopamnasn 3a0auu MexaHuKu.

Paanyc-BekTop MaTepualIbHON TOYKH, €r0 MPOCKIIMU Ha OCH CHCTEMBbI KoopauHat. TpaeKTopus.

[epememenne, CkOPOCTh (CPeHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM TOYKH,
UX MIPOEKIMH Ha OCH CUCTEMBI KoopauHat. Clio)keHue epeMeleHH 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBIKEHHE. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTePUAIbHON TOUYKU OT BPEMEHH U UX TPAPUKH.

CBoOoaHoe majmeHrne. YCKOpPEHHEe CBOOOJHOTO MAACHHS. /[sudiceHue mena, OpOuweHHO020 NoO0 YeloMm
K 20pu3oHmy. 3asucumocms KOOpOUHAm, CKOPOCMU U YCKOPEHUS MAMEPUATIbHOU MOYKU OM 8PEMEHU U UX
epaghuxu.

KpuBonuneiinoe asmxenue. J[BimkeHue MaTepuaabHOU TOYKH 110 OKPYKHOCTH. YTJIOBas U TUHEIHAs CKO-
poctb. [lepuon u yacroTa obpamenus. LleHTpocTpemutensHOe (HOPMATBHOE), KacamenbHoe (MaH2eHyuaibHoe)
U NOJIHOe YCKOPEHUE MaTepHalIbHOM TOUKH.

1B Gnoke «Y4eHndecKnii SKCIIEPUMENT, Ta6OPATOPHBIE PabOTHI, MPAKTUKYM» TIPEJICTABIIEH MIEPEUEHD YICHHIECKUX PabOT, KOTOPHIE IENE- CO-
00pa3HO MPOBOIUTH NP M3YYCHHWH JAHHOW TEMbl. YUECHHYECKHIl DKCIIEPHMEHT IPOBOIMTCS B IPOLECCE HCCIEAOBATENBCKOM AesATelNb-
HOCTH Y4alllUXCsl B paMKax M3Yy4eHHS] HOBOTO MaTepuana, J1abopaTopHble paboThl CIyXKaT MPEUMYIIECTBEHHO I 3aKpEIUICHUs MaTepraa
U OLICHKH YPOBHS C(HOPMHPOBAHHOCTH COOTBETCTBYIOIIMX IPEAMETHBIX Pe3yabTaToB. PaboThl mpakTHKymMa OOECIIeuHBAIOT OBTOPEHHE
1 0000IICHNE MaTepralia 1 IPOBOAATCS JTHOO B KOHIIE M3YUEHHS pa3iena, JIM00 B KOHIIE y4eOHOro roga. Beroop TeMaTHku it 3TUX BUIOB
YYCHHYECKUX MPAKTUYECKHX PAabOT MPOBOAUTCS yYUTENIEM MCXOJS U3 OCOOCHHOCTEH MOYPOYHOIrO IUIAHMPOBAHMS M OCHAILCHHs KaOMHeTa
¢buzuku.
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Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccvl. CuAOMETp, NBWKEHUE CHApSIOB, LEHHEIC,
niectepéHYaThie U peMEHHBIC MTEPeau, CKOPOCHHble JUDMb.
Jemoncmpayuu
e Moaens cucTeMbl OTCUETA, MILTIOCTPALIHS KHHEMATHIECKUX XapaKTEPUCTUK JABMKCHHUS.
Cnocodul uccnedosanus 08UNHCEHUI.
Hnniocmpayus npedenvrnoco nepexooa u usmepeHue MeHO8eHHOU CKOPOCU.
[IpeoOpazoBanme ABMKCHUN C UCTIOIB30BAHUEM MEXaHU3MOB.
[Tagenue Ten B BO3yXe U B pa3pesKEHHOM MPOCTPAHCTBE.
Habnronenue nBrkeHus Tena, OpOIIEHHOTO MO/ YTJIOM K TOPH30HTY U TOPH30HTAIBHO.
HampasiieHne ckOpoCTH TPy ABMKCHUHU TI0 OKPY)KHOCTH.
N3mepenue yckopeHusi CBOOOIHOTO TaJACHHUS.
IIpeobpazosanue y2n0601ii ckopocmu 6 pedyKmope.
CpasHenue nymet, mpaekmopuii, CKOpocmeu O08UMCEHUsI 0OHO20 U MO20 JHce mend 8 PA3HbIX
cucmemax omcuéma.
Yuenuueckuii sxkcnepumenm, nabopamopnsvie padbomet, npaxmuxym
e l3ydycHHE HEPABHOMEPHOTO JBMKCHHUSI C IIEITBIO OTIPEICIICHUs MTHOBEHHOUM CKOPOCTH.
e lI3mepeHne yckopeHUs NpH NPSMOJIMHENHOM PaBHOYCKOPEHHOM JABMKEHUU 110 HAKJIOHHOU
TUTOCKOCTH.
o Uccneoosanue 3asucumocmu nymu om epemMeHu npu pasHoyCKOPEeHHOM OBUNCEHUU.
e I3mepenue yckopeHus c80000H020 NAOeHUs (PEKOMEHO0BAHO UCNONIb308AHUE YUPPOBOU 1ab0-
pamopuu).
e l3yueHwe ABWKEHUs Tela, OPOIIEHHOTO TOPU3OHTAIBHO. [Iposepka eunomesvl 0 NpsAMou npo-
NOPYUOHATILHOU 3A8UCUMOCTU MEHCOY OANbHOCMbIO NOJIEMA U HAYAIbHOU CKOPOCHbIO Med.
o U3yuenue osudiceHus mena no OKPY#CHOCMU ¢ NOCMOSHHOU NO MOOYII0 CKOPOCHbIO.
o Uccnedosanue 3a8ucumocmu nepuooa oopaujenus KOHU4ecKko20 MasmHuka om e2o napamempos.
e l3ydycHHe MBMKCHUS MIAPHUKA B BI3KOH KHUJIKOCTH.

Tema 2. Jlunamuka

[TepBriit 3akon HetoToHa. MHeprumanbubie cuctembl otcuéra. [IpuHuun otHocuTenbHOCTH [amuies.
Heunepyuanvnule cucmemvl omcuéma (onpedenenue, npumepbl).

Macca tena. Cuna. [IpuHIMn cynepno3uiuy cui.

Btopoii 3akon HeloTOHA 1j11 MaTepuaibHON TOUKH.

Tpernii 3akoH HproTOHA /17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSL. IKEUBANEHMHOCHb 2PAGUMAYUOHHOU U UHEPMHOU MACCHI.

Cuna tsoxecTd. 3asucumocms ycKopeHus c80600H020 NAOEHUs OM 8bICOMbL HAO NHOBEPXHOCMbIO NIAHENbl
u om ceocpaghuyeckou wupomuvl. JeudxceHue nebecHvlx men u ux cnymuuxos. 3axousl Kennepa. IlepBas
KOCMHMYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osusicywezocs c yckopenuem.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokosa. Koadduuuent tpenus.
Cuna conpoTHUBIICHMS NPU JIBMKEHUH TeJa B KUJIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCH-
TEJIbHOTO JIBUKECHHUSL.

[TocTynarensHoe U BpalaTeIbHOE IBUKEHUE a0COTIOTHO TBEPAOTO Tela.

MoOMEHT cuiIbl OTHOCUTEIIBHO OcH BpalieHus. [lnedo cuibl. Y ciaoBust paBHOBECHS TBEPIOTO TENA.

Hasnenue. I'uopocmamuyeckoe dasnenue. Cuna Apxumeoa.
Texnuueckue ycmpouicmea (1 npaxmuieckoe npumeHenie) U mexHoi02uiecKue npoyeccsl. NOIIUITHUKH,
JBM)KEHUE HCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpayuu
e HaOnronenue IBMKEHUS TeJI B MHEPIMAIbHBIX M HEMHEPLUAIbHBIX CUCTEMAX OTCUETA.
e [IpuHIUI OTHOCUTENHHOCTH.

e Kauenue ABYX HWJIMHAPOB HUJIU ITAPOB pa3H0171 MacCcChbl C OJMUHAKOBBIM YCKOPCHUEM OTHOCHUTCIIBHO
HeHHepHHaﬂLHOﬁ CHCTEMBI OTCUETA.

o CpaBHeHI/Ie paBHO,HeﬁCTBYIOHICﬁ IMPUJIOKCHHBIX K TCJIY CHUJI C ITPOU3BCACHHUEM MACChI TCJIa HA €TO
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YCKOPEHHME B HHEPLHUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CcHJ1, BOSHUKAIOIMX B PE3YJIbTATE B3AUMOICHCTBHS TEIL.
H3mepenne mace o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.
[leHTpOoOEKHBIE MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS ITOKOSI, KAUEHUS U CKOJIb)KEHUS.
SIBiieHNE MHEPIUU.

CpaBHEHME MacC B3aUMOACUCTBYIOIIHX TE.

Bropoii 3akon HeroToHA.

H3mepenue cui.

CrnoxeHnue cuiL.

3aBUCHUMOCTb CUJIBI YIIPYIOCTH OT Je(opMaIiu.
HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUMU.
CpaBHeHUE CUJT TPEHUSI TOKOSI, KAUEHUS U CKOJIbKEHUSI.
YcnoBus paBHOBECUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padbomet, npaxmuxym

N3mepenue paBHOAEHCTBYIONIEN CHIT TPH ABMXKEHUU OpYyCKa IO HaKJIOHHOM TJIOCKOCTH.
Ilposepka eunomesvl 0 HE3ABUCUMOCMU BPEMEHU OBUNCEHUSL OPYCKA NO HAKIIOHHOU NAOCKOCHU
HA 3A0aHHOE PACCMOsIHUE O €20 MACCH.

HcenemoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B TIPY)KUHE U PE3HHOBOM 00pasIie,
OT UX JedopMaluu.

H3zyuenue osudicenust cucmemvl mej, C83AHHbIX HUMbIO, NEPEKUHYMOU Yepe3 N1E2KUll O10K.
H3zmepenue koaghpuyuenma mpenus no eerudune yeno8020 Ko3g@uyuenma 3a8ucumocmu
Fup(N).

Uccnedosanue osudicenuss Opycka no HAKIOHHOU NIOCKOCMU C NEPEMEeHHbIM KO3p@uyueHmom
mpeHusl.

H3yuenue osudicenus epy3a Ha 8any ¢ mpeHuem.

HccnenoBanue yCaOBHi paBHOBECHS TBEPAOTO TeJa, HMEIOIIETO OCh BPAICHUSI.

Tema 3. CtaTuka TBEpPAOro Tesa (Ha 6230BOM YPOBHE ITa TeMa BKJIIO4YeHA B «/[MHAMUKY)

Abcontomuo meépooe meno. [locmynamenvroe u epawjamenvroe 0gudicenue meépoozo mena. Momenm
cuivbl omuHocumenvHo ocu epaujenus. Ilneuo cunvi. Cnoocenue cul, NPUIOHCEHHbIX K meépoomy meiny. Llenmp
msoicecmu mena.

Yenosus pasnosecus meépooeo mena.

Ycemotiuusoe, Heycmotiuusoe, be3pasiuuHoe pasHosecue.

Texnuueckue ycmpoucmea u mexHoi02UudecKue npoyeccovl. KPOHUIMeUuH, CImpoumensbtoli KpaH, peutém-
uamuole KOHCMPYKYUU.

Hemoncmpayuu

Yenosus pasnoesecus.
Buowl pasnosecus.

Yuenuueckuit skcnepumenm, nadopamopnusie padomut, nPAKMUKYM
Hccneoosanue ycnoguil pagnogecus mgépooco meia, UMeuje2o 0Cb 8PaujeHus.
Koncmpyuposanue kponwmetinos u pacuém cun ynpy2ocmu.

Usyuenue ycmotiuugocmu meépooco meina, umerouie2o niowaos onopoi.

Tema 4. 3aK0HBI COXpaHEHHS B MEXaHUKE

I/IMHYJ'H:C MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MaTCPUAJIbHBIX TOYCK. l[eHmp Macce cucmemvl mamepualbHblx
moyex. TeopeMa 0 0BUICEHUU yenmpa macc.

I/IMHYJ'H:C CHJIbl 1 U3SMCHCHUC UMITYJIbCa TCJIA.

3aKoH COXpPAaHCHUA UMITYJIbCA.

PeakTuBHOE NBMKEHHE.
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Momenm umnynoca mamepuanvhoti mouxu. Illpedcmasnenue o0 COXpaneHuu MOMEHMA UMNYIbCA
8 YEHMPANbHLIX NOJIAX.

Pabota cunbl na marom u Ha koneunom nepemewenuu. I paguueckoe npeocmasienue pabomol CUbL.

MOo1IHOCTb CHIIBI.

Kunernueckasi sHeprus MarepuanbHoil Touku. Teopema 00 M3MEHEHWH KHMHETHYECKOW PHEPrUM Marte-
PUATIBHOM TOYKH.

[ToreHnmanpHbIE M HENOTEHIMAIBHBIE CUIIbL. [loTeHImanbHas sHeprus. [loTeHnnanpHas SHeprust yupyro
nedopmupoBaHHON TPYXHUHBI. [loTeHIIMaNBHAS SHEPTHs Tella B OJHOPOIHOM TPaBUTAMOHHOM Tone. [o-
MEHYUAbHAS IHepeUsl meid 6 2pasumayOHHOM noie 0OHOPOOHO20 wapa (6Hympu u eéHe wapa). Bmopas
Kocmuueckas ckopocmo. 1pemuvs kocmuueckas cKkopocmb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOW PHEPTUU CUCTEMBI Tel. 3aKOH CO-
XPaHEHHsI MEXAHUYECKOM YHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

Vpasnenue bepuynnu 0na udeanvHoui HCUOKOCMU KAK CIeOCMBUE 3aKOHA COXPAHEHUs MeXAHUYEeCKOU
SHepUl.

Texnuueckue ycmpoicmea u mexHoiocuvecKue npoyeccovl: IBUKEHUE PaKeT, BOJOMET, KOIEp, NPYKHUH-
HBIH MUCTOJIET, 2UPOCKON, hucypHoe KamaHnue Ha KOHbKAX.

Hemoncmpayuu

e 3aKOH COXpPaHEHHUs UMITYJIbCA.
PeakTnBHOE ABIDKEHUE.
Hzmepenue mownocmu cuol.
H3menenue snepeuu mena npu cogepuieHuu pabomeoi.

B3anMHuble npeBpanieHuss KUHETUYECKON M NOTEHIMAIBHOW 3HEPrHil IIPU JEUCTBUU Ha TEJO
CUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

o (CoxpaneHue 3Hepeuu npu c60000HOM NAOEHUU.
Yuenuueckuii skcnepumenm, nadopamopmvie padomaul, nPAKMUKYM
Hzmepenue umnyivca mena no mopmo3sHoMy nymil.
H3zmepenue cunvl mseu, cKopocmu MoOenu 31eKmpomMoOuIs U MOWHOCMU CUTbL MSCU.
CpasHeHue uzmenenus UMNY1bCa meid ¢ UMNYIbCOM CUTbL.
Hccneoosanue coxpanenus uMnyibca npu ynpy2om 63aumooeticmeuu.
Hzmepenue kunemuueckoll s3Hepeul meia no mopmMo3HOMY NYymu.
CpasneHue uzmeHenust ROMEHYUATbHOU SHEePSUU NPYICUHBL C pADOMOT CUbL MPEHUSL.
Onpeodenenue pabomol CUbl MpenUst NPU OBUNCEHUU Meld RO HAKIOHHOU NIOCKOCTIU.
1. V3yueHue abCOJIIOTHO HEYIIPYroro yaapa ¢ HOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
2. UccnenoBanue CBs3HM pabOTHI CHJIBI C M3MEHEHUEM MEXaHMYECKON SHEPIrHH Tella Ha MPUMeEpe pacTsi-
KCHHsI PE3MHOBOTO JKT'yTa.

PA3JIEJ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH T€OPpUH

OcHOBHBIE TOJIOKEHUSI MOJIEKYIsIpHO-KuHeTnueckoi Teopun (MKT), ux onbitHoe obocHoBanue. Jud-
¢by3usa. bpoyHOBckoe IBWKEHHE. XapaKTep ABIKEHUS M B3aUMOJCHCTBHUS 4YacTHUI] BellecTBa. Mozenu
CTPOEHHUS T'a30B, )KUJKOCTEH U TBEPIBIX TEJ U OObSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX MoOJeNeil.
Macca u pazmepsl Mosiekyn (aromoB). KonnuectBo BemectBa. [loctostHaas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoos! e€ uamepenus. lllkana remneparyp Llenscus.

Mopnens uaeanpHoro raza B MKT: dacTuiiel ra3a IBUXKYTCS XaOTUYECKU U HE B3aUMOJICHCTBYIOT JAPYT
C IpYrOM.

I"a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kinanelipona. AGcostoTHas TemnepaTypa (IIKajga TemIie-
paryp KensBuna). 3akon lanbToHa. M30mporiecchl B 1eaIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM Bellle-
crBa. ['padmueckoe mpescTaBiIeHne H30MPOLECCOB: U30TEPMa, U30X0pa, n3obapa.

CBs13p MEXy aBICHUEM M CPEIHEH KMHETUYECKOW SHEpruei MOCTYNATeIbHOIO TEIUIOBOTO JIBHKEHUS
MOJIEKYJ HJiealbHOTO ra3a (ocHoBHoe ypaBHeHue MKT uzaeanbHoro rasa).
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CBs13b a0CONIOTHOM TeMITepaTypbl TEPMOJIMHAMUYECKON CHCTEMBI CO CpeHEH KHHETHUECKOW SHEPrueit mo-
CTYHaTEIbHOTO TEIIOBOTO JIBUKEHUS €€ YACTHULL.

Texnuueckue ycmpoucmea u mexHono2uiecKkue npoyeccvl. TEPMOMETP, OapOMETp, nonyueHue HaHoma-
mepuanos.

Jemoncmpayuu

e Moaenu IBUKEHUS YaCTUIL BEIIECTBA.

Mogenb OpOyHOBCKOTO JTBUKEHUS.
Buoeoponux c 3anucvio peanvrozco 6poyHO8cK020 08UNHCEHUS.
Huddys3us KkuakocTei.
Mopens onbira IITepHa.
[IpuTskeHne MoneKyi.
Moienu KpUCTaJUIMYECKUX PEIIETOK.
Habmronenue u uccienoBaHue U30MpoIECCOB.
Yuenuueckuii sxkcnepumenm, nabopamopnsvie padbomet, npaxmuxym

e lccnedosanue npoyecca yCmaHoBIeHUs MENJI08020 PABHOBECUS NPU MENLO0OMeHe MexCOy 20-
pAavell u X0100HOU 8000U.

o /3yuenue uzomepmuiecko2o npoyecca (PeKoMeHo08aHO UCHOIb308aHUe YUPDPOBOl 1abopamo-
puu).

U3zyuenue uzoxoprozo npoyecca.

U3zyuenue uzobaproeo npoyecca.

IIposepka ypasHerus cOCMOSHUSL.

Omnpenenenre Macchl BO3[yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MepeHHil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3AyXa B HEW.

e lccnemoBaHue 3aBUCUMOCTH MCXKAY MMapaMeTpaMu COCTOSHUSA PA3PCIKCHHOIO I'a3a.

Tema 2. Tepmoaunamuka. TernioBbie MalIMHBI

Tepmonunamuueckas (TJ) cucrema. 3adanue emewnux ycnosuti ons T cucmemvl. Bnewnue
u gHympenHue napamempul. Ilapamempuor T/] cucmemvl kak cpeonue sHaueHus 8eIUYUH, ONUCHIBAIOWUX eé
coOCMosiHue Ha MUKPOCKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvuas penraxcayus T/ cucmemvl Kk meniogomy pasHo-
gecuio.

Mogenp uaeanpHOrO rasa B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHUW: ypaBHEHHE MeHuenee- Ba—
Kianelipona 1 BbIpaK€HHE JJI1 BHYTPEHHEH SHEpPruu. YCJIOBUS MPUMEHMMOCTH 3TOW MOJIEIM: HU3Kas
KOHIIEHTPALIMs YaCTHULl, BBICOKME TEMIEPATYphl. BolpaxkeHue a1 BHYTpEHHEN SHEPrur 0JTHOATOMHOIO Ue-
aJbHOIO Tasa.

Keasucmamuueckue u necmamuueckue npoyeccawi.

DOnemeHTapHas paboTa B TepMOAMHAMHKE. Bbluncienue paboTel 1o rpaduky mpoiiecca Ha
pV-auarpamme.

Tennonepenaua kak cnoco® m3MeHeHUs BHyTpeHHel sHeprun TJ[ cuctembl 6e3 coBepiieHus: paboThl.
KonBekuus, TermionpoBoIHOCTh, U3Ty4EHHE.

KonunuectBo TemnoTel. TennoéMkocTs Tena. Y ieabHas U MOJIIpHas TEIVIOEMKOCTH BELLIECTBA. Y PaBHEHHE
Maiiepa. Y aenpHas TeruioTa cropaHusl TomMBa. Pacyér kommuecTBa TEIUIOTHI IpH Temionepenave. [lons-
THE 00 annabaTHOM TpoIecce.

[TepBrIii 3ak0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KonnuecTBo TemaoThl U paboTa Kak Mephl U3-
MEHEHMs BHyTpeHHer >Hepruu T/l cucTemsl.

BTopoii 3aK0H TEpMOJIMHAMUKH U1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TJI cuctembl IPOXOAUT €IUHCTBEHHAs aanadara. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3aK0OH TEpMOJMHAMHUKH JUIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO NEpeAaTh TEIUIOTY OT
0oJee X0JOJHOTO Tena K Oolyiee Harperomy 0e3 xomneHcanuu (Kmaysmyc). HeobpaTumocTs mpupoHbIx
MPOLIECCOB.

[Ipunuune! aeiictBus termnosix MamuH. KIT/.

MakcumanbHoe 3Hauenne KII/. Iuxn Kapno.
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DKOJIOTUYECKHE ACTIEKThI UCII0JIb30BAHUS TEIUIOBBIX JBUTraTeslel. TennoBoe 3arps3HeHNEe OKpYyKarolen
Cpeapbl.

Texnuueckue ycmpoucmea u mexHon02u4ecKue npoyeccol. XOI0JUIbHUK, KOHAULIUOHED, AU3EIbHBIH
1 KapOIOpaTOpHBIN JIBUTATENH, TApOBasi TYpOMHA, MOJTyUYEeHHE CBEPXHU3KUX TEMIIEPATyp, YTUIH3ALHS
«TEIUIOBBIX» OTXOJIOB C HCIIOJIb30BAaHUEM TEILIOBOTO HACOCA, YTUIN3aLUsl OMOOPraHMYECKOI0 TOTLIIMBA JUIs
BBIPAOOTKHU «TETIOBON» U 3JICKTPOIHEPTHH.

Jemoncmpayuu
e lI3MeHeHUE TeMIIepaTyphl IPH aTUa0ATHICCKOM PACITUPCHHUH.
e Bo3aymHoe OrHUBO.
e (CpasHenue yOenbHbIX MEenI0EMKOCMell Beujecms.
e CnocoObl U3MEHEHUs BHYTPEHHEH SHEPTUH.
e lccrenoBanue agnabaTHOTO MpoIiecca.

e KoMIBIOTEpHBIC MO TEIJIOBBIX JBUTATEIICH.
Yuenuueckuii axcnepumenm, nadopamopnsie padomaol, npaKmMuKym
e lI3MepeHHe yIeIbHOHN TETIOEMKOCTH.
e Jccnedosanue npoyecca 0Cmul8aHUs 6eujecmad.
e Uccnedosanue aouabammozo npoyecca.
H3yuenue 63aumocensu s3HepeUul MeXCMONEKVIAAPHO20 83AUMOOEiCEUsL U MeMNepamypbl KUNEHUs.
HcUOKOCmel.

Tema 3. ArperaTHble COCTOsSIHHUS BemecTBa. @a3oBbie nmepexo/bl

[TapooOpa3zoBanne u KoHneHcanus. McmapeHune u KumeHue. YenbHas TEIUIOTa MapooOpa3oBaHMUS.

Hacwimennsie 1 HeHACBIeHHBIC TTapbl. KadecTBeHHAs: 3aBUCMMOCTD TUIOTHOCTH M JABJICHUS HACHIIICH-
HOTO TTapa OT TeMIIepaTyphl, KX HE3aBUCUMOCTh OT 00bEéMa HACHIIIICHHOTO T1apa. 3aBUCUMOCTh TEMIIEPATYPHI
KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxHocTb Bo3ayxa. AGCOMIOTHAS: U OTHOCUTEIbHASI BIAYKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHM30TPOIUsS CBOWCTB KpucTauioB. [lmaBieHue
U KpUcTau3anus. Y IenbHas TerioTa miasieHus. Cyomumarusi.

Jeppopmayuu meépoozco mena. Pacmsicenue u cocamue. Cosue. Mooynv FOnea. Ilpeden ynpyaux Oe-
Gopmayuii.

Tennosoe pacuupenue s’cuokocmell u meépovix mei, 06vbEMHOE U JUHeliHoe pacuupeHue. AHeapmMoHusm
MenJiosbiX KONeOaHUll Yacmuy 8eujecmed Kaxk NpuduHa meniogo2o pacuiupenus men (Ha KayecmeeHHOM
ypoeHe).

IIpeobpazosanue sHepeuu 6 hazoevix nepexooax.

VYpasnenue mennogozo bananca.

Tlosepxnocmuoe namsoicenue. Koagpguyuenm nosepxnocmuoco namsoicenusn. Kanunnsaphvie asneHus.
asnenue noo uckpuenénnou nosepxnocmouio scuokocmu. Qopmyna Jlannaca.

Texuuueckue ycmpoucmea u mexHoai02uuecKue npoyeccyl. KUIKue KpUCTalulbl, COBpEMEHHbIE MaTepu-
aJbl.

Hemoncmpayuu

o Tennogoe pacuuperue.
CBoiicTBa HACBHIIICHHBIX MApPOB.
Kunenue. Kunenue npu noHmWKEHHOM JAaBJICHUU.
Hsmepenue cunvl n0gepxHOCmMHO20 HAMSAIHCEHUS.
Onvimsi ¢ MbLILHLIMU NIEHKAMU.
Cmauueanue.
Kanunnapnvie sgnenus.
Mooenu HenbrHOmMOHOBCKOU HCUOKOCMIU.
CriocoObl U3MepEHUs BIAXKHOCTH.
HccnenoBanue HarpeBaHus U MJIABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JlemoHCTpaIusi KpUCTaIIoB
Buowi oegpopmayuii.
Habnioodenue manvix oegpopmayuil.
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Yuenuueckuii axcnepumenm, nadopamopnsie padomol, npaKmuxKym
o 3yueHue 3aKOHOMeEPHOCMEN UCNAPEHUS HCUOKOCEI.
H3zmepenue yoenvHot meniomul n1ae1eHUs 1bod.
H3yuenue ceoticmeé HaCblyeHHbIX NAPos.
H3mepenue abcontomuol 1a#CHOCMU 8030YXa U OYEHKA MACCbl NAPO8 8 NOMEUJeHU.
H3mepenue koaghghuyuenma nosepxHOCMHO20 HAMANCEHUS.
Hzmepenue mooyns FOnea.
Hccneoosanue 3agucumocmu 0egpopmayuu pe3unos8o2o oopazya om nPUioHCeHHOU K Hemy CUTbL.
H3Mepenne 0OTHOCUTENIBHOM BIIAKHOCTH BO3/yXa.

PA3JEJ 4. JIEKTPOAUHAMUKA
Tema 1. DnekTpuueckoe moJie

DnekTpu3aius Tea U e€ MPosBICHUs. DIEKTPUUECKHil 3apsa. JlBa Buga dneKTpudecKux 3apsaoB. [1po-
BOJTHUKH, JUIEKTPUKU U TOJIYIPOBOJHUKU. DJIEMEHTAPHBIM 3JIEKTpUUYECKUM 3apsia. 3aKOH COXpaHEHHs
ANEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH KynoHa.

OnexTpuueckoe nose. Ero neiicTBre Ha 31eKTpUYECKUe 3apsi/bl.

Hanpspkénnocts anextpuyeckoro nods. [Ipo6Hslit 3apsaa. JInHuM Hanps>KEHHOCTH 3JEKTPUYECKOTO TOJIS.
OmHOPOAHOE AITEKTPUIECKOE TTOJIE.

[ToTeHIManpHOCTh ANMEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh moTeHManoB u HanpsbkeHne. [loreHnnanpHas
SHEPrUs 3apsia B MEKTpocTaTudeckoM mnose. IloreHnman anexkrpocratnueckoro nojs. CBsi3b HaNpsKEH-
HOCTH TOJIS Y Pa3HOCTU MOTEHIMAJOB JJIsi 3JIEKTPOCTATUYECKOro MOoJs (Kak OJHOPOJHOTO, TaK
¥ HEOTHOPOHOTO).

[IpuHIMT Cyneprno3uiy AEKTPUIECKUX MOJIEH.

Ilone moueynoeo sapaoda. Ilone pasnomepHo 3apsicennoli cgepwi. Ilone pagnomepHo 3apariceHHo20 no
06vémy wapa. Ilone pasnomepro 3apsaxicennotl beckoneunou niockocmu. Kapmunvl TuHull HanpaxicEéHHocmu
SMuUX noneu U IKEUNOMEHYUATbHBIX NOBEPXHOCMELL.

[IpoBOTHUKY B 3JEKTPOCTATUUECKOM T0JIE. Y cnosue pagnosecust 3apsoos.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM MoJI€. J{M3IeKTpuyeckas MpOHUIAEMOCTh BEILIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpa.

Iapannenvroe coedunenue konoencamopos. Ilociedosamenvroe coeOuHeHue KOHOeHCaAmopos.

DHeprus 3apsKEHHOr0 KOHJIEHCATopa.

Lesuoicenue sapsasicennol wacmuybl 8 00HOPOOHOM JJIeKMPUYeCcKoM noJie.

Texnuueckue ycmpoucmea u mexHoio2uyecKue npoyeccol: SIEKTPOCKOIL, FNEKTPOMETP, AIEKTpOCcTaTuye-
CKasl 3al1Ta, 3a3€MJICHHE AIIEKTPONIPUOOPOB, KOHACHCATOPHI, 2eHepamop Baw oe I paaga, xonpoBasibHbII
arrapar, CTpyMHbIA IPUHTED.

Hemoncmpayuu

e YCTpPONCTBO U NPUHLHUII ACHCTBUSA AIEKTPOMETPA.

DIIEKTPUYECKOE M0JIE 3APSKEHHBIX IIAPUKOB.
DIEKTpUYECKOE NO0JIE ABYX 3aPSAKEHHBIX IIACTHH.
Mooenv snexkmpocmamuyeckozo eenepamopa (Ban oe I paagha).
[IpoBOAHMKY B 3JIEKTPUUECKOM TIOJIE.
OnexTpocTaTHdecKas 3aluTa.
Yempoiicmeo u Oeticmsue koHOeHcamopa nOCMOSIHHOU U NepemMeHHON EMKOCIL.
3aBUCHUMOCTB JIEKTPOEMKOCTH IJIIOCKOTO KOHAEHCATOPA OT IUIOIIAIH IIACTHH, PACCTOSIHUS
MEXAY HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.
OHeprus EKTPUIECKOT0 MOJIS 3apsKEHHOTO KOHAEHCATOPA.
3apsoka u pazpsaoka konoencamopa uepe3 pe3ucmop.
Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, NPAKTHKYM

e OreHKa cuJI B3aUMOJIEHCTBUS 3apSKEHHBIX TEJl.

e HaOmronenue npeBpalleHus JHEPTUH 3apsHKEHHOTO KOHJIEHCATOPa B SHEPTUIO U3TyUEHHsI CBe-

TOJUO/1A.
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e lI3yueHue npoTekaHus TOKA B LU, COAEpkKAILEH KOHIEHCATOP.

e Pacrnpenenenue pa3HOCTH MOTEHUMAJIOB (HAMpPsKEHUs) MPH MOCIEI0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB.

e lccnenoBanue paspsga KOHIACHCATOPA Yepe3 PE3UCTOP.

e lI3MmepeHue 311eKTPOEMKOCTH KOHACHCATOPA.

Tema 2. IlocTosiHHBIH 3/1eKTpUYeckuii TOK (Toku B pa3iM4HBIX cpeiax)

Cuna Toka. [locTosHHBIH TOK.
VYcioBus cyliecTBOBaHMs MOCTOSIHHOTO 3JeKTpuueckoro Toka. Mcrtounuku toka. Hanpsxenune U u O/1C
E.
3axon Oma aJ1s ydacTka IelH.
DNEeKTPUIECKOE COMPOTUBIICHHE. 3aBUCUMOCTh CONIPOTUBIIEHUS OHOPOHOTO MTPOBOJIHUKA OT €T0 JITHHBI
U TUIOIIA]IU TIONIEPEYHOTO CEYEHUsI. Y IeTTbHOE COTPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarensHOE, MapajiieibHOE, CMEILIAHHOE COEIMHEHNE TPOBOIHUKOB. PacuéT pa3BeTBIEHHBIX
anekTpudeckux ueneul. Ilpasunra Kupxzoga.
Pabora snextpuueckoro Toka. 3akoH Jxoyns—IJlenna.
MOIIHOCTb AJIEKTPUUECKOTO TOKA. Tenniosas MOWHOCMb, 8blOENAeMas Ha pe3ucmope.
O/1C v BHyTpeHHEe CONPOTHUBIIEHNE UCTOYHHMKA TOKA. 3aKkoH OMa IS OJIHOM (3aMKHYTOM) AJIeKTpUye-
CKOM 1ienu. MonHOCTh UCTOYHHKA TOKA. KOpoTKoe 3amMbIKaHUeE.
Konoencamop 6 yenu nocmosinnozo moka.
Texuuueckue ycmpoucmea u mexHoai02uyecKue npoyeccol. aMIepMeTp, BOJIbTMETP, pPEoCTaT, CUETUUK
ANEKTPUYECKON SHEPTUH.
Hemoncmpayuu
e l3mepeHue cHIIbl TOKA M HANTPSKEHUS.
o Uccneoosanue 3a8ucumocmu Cuibl MoKa om HAnpsiCceHus O pe3sucmopa, 1amnsl HaKaIu8aHus
u ceemoouooa.
e 3aBUCHUMOCTb CONMPOTHUBJICHUS IWIMHIPUYECKUX MMPOBOJHUKOB OT JJIMHBI, TUIOIIAIU MOMEpey-
HOTO CEYEHHUs U MaTepuaa.
e Uccneoosanue 3a8ucumocmu CUlbl MOKA OM CONPOMUBTIEHUSI NPU HOCMOSAHHOM HANPAXCEHUU.
o IIpamoe uzmepenue DJIC. KopoTkoe 3aMbIkaHHe ralbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYT-
PEHHEr0 COMPOTUBIICHHUSL.
e  Cnocobwi coedunenus ucmounuxos moxa, 3/{C bamapeti.
e Uccneoosanue pazHocmu nOMeHYuano8 medxcoy noaocamu UCMOYHUKA MOKA OM CUlbl MOKA
8 yeniu.
Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, npaxmuxym
HccnenoBanue cMeIaHHOTO COETUHEHUS PE3UCTOPOB.
Hsmepenue yoenvno2o conpomugienust B(pOBOOHUKOS.
Hccneoosanue 3agucumocmu cuivl moka om HAnpsdiceHus 0 1aMNbl HAKATUBAHUSL.
Yeenuuenue npedena usmepenus amnepmempa (601ommempa,.
N3mepenune 3/IC 1 BHYTpEHHETO COMPOTHUBIICHUS HCTOYHHKA TOKA.
HUccneoosanue 3asucumocmu I3/C eanveanHuueckoz2o 3iemeHma om epemeHu npu KOpPOmKOM
3AMBIKAHUU.
e Uccnedosanue pazHocmu NOMEHYUALO8 MeHcOy NOIOCAMU UCOYHUKA MOKA OM CUlbl MOKA
8 yent.
Hccneoosanue 3aucumocmu noie3Hot MOUWHOCMUY UCMOYHUKA MOKA OM CUTIbL MOKA.
Habmronenue snexktponuza

Tema 3. Toku B pa3Iu4HBIX cpegax

DneKTpuUecKas MPOBOJIUMOCTD PA3IINYHBIX BEIIECTB. DJIEKTPOHHAs TPOBOAUMOCTD TBEPABIX METAILIOB.
3aBUCUMOCTb COITPOTUBIIEHHS] METAJIOB OT TeMIepaTypbl. CBEpXIIPOBOIMMOCTb.
OnexTpuuecKkuil TOK B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX TYYKOB.
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[MomynpoBoanuku. CoOCTBeHHass U MPUMECHAs MPOBOJUMOCTh  IOJIYIIPOBOAHUKOB. CBoiicTBa
p—n-niepexoxa. IloxynpoBoTHUKOBBIE TPUOOPEI.

DNEKTPUYECKUM TOK B AIEKTPOJIUTAX. DJICKTPOJIUTHUECKAS TUCCOIMAIUA. DIeKTPoJinu3. 3akoHbl Dapanest
JUISL DIIEKTPOJIN3A.

OnexTpuueckuil TOK B razax. CaMoCTOATEIbHBIA U HECAMOCTOSITENIbHBIN pa3pal. PaznuuHble TUIBI ca-
MOCTOSITENBHOTO paspsaa. Monnus. [1nazma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: razopa3psaHple JIaMIIbl, JIEKTPOHHO-JIydeBas
TpyOKa, TOJYIPOBOIHUKOBBIE MTPUOOPHI: U0, TPAH3UCTOP, (POTOIUO, CBETOAMO; TaTbBAHUKA, padUHH -
pPOBaHME M€, BBIIUIABKA aJTIOMHUHMS, JIEKTPOHHAS! MUKPOCKOIIHSL.

Jemoncmpayuu

e 3aBUCUMOCTbH CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.
1Iposooumocms snexmponumos.
3axonwet sanexkmponuza Papades.
HckpoBoii pa3psii 1 IpPOBOIMMOCTB BO30yXa.
Cpasnenue npogooumMocmu Memainios u NOIYRPOBOOHUKOS.
OAHOCTOPOHHSS TPOBOAMMOCTD JTUO/1A.
Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomoi, NPaAaKTUKYM
HaGnronenue anexkrponusa.
H3mepenue 3apsi0a 00HO08ANEHMHO20 UOHA.
Hccnedosanue sagucumocmu conpomusienus mepmopesucmopa om memnepamypul.
CHamue 601bm-amnepHol XapaKkmepucmuxku Ouood.

OHUIHYECKHH ITIPAKTHKYM

Cnocobul usmepenusi puzuyecKux 8eIuyUH ¢ UCHOIb308AHUEM AHALO208bIX U YUDPOBLIX UIMEPUMETbHBIX
npubOpPO8 U KOMNLIOMEPHBIX OAMUUKOBIX cUCHeM. ADCOIOMHbLE U OMHOCUMETbHBLE NOZPEUHOCHIU USMEPEHU
Quzuueckux eenuuun. OyenKa epanuy noepeuHoCcmel.

IIposedenue KOCBEHHBIX UMEPEHUU, UCCIe008AHUll 3ABUCUMOCTEN (QUIUYECKUX BeIUYUH, NPOBEPKA
NPeONOINHCEHHBIX cunomes (8bl00p U3 pabom, ONUCAHHBIX 8 MEMAMUYECKUX PA30enax «Yuenuueckuil 9KcC-
nepumenm, 1a60pamopHvie pabomol, NPAKMUKYMY).

MEXIIPEIMETHBIE CBA3HU

N3yuenue kypca ¢usuku yriyOonéHHOTO ¥ 0a30BOTO YpOoBHsS ypoBHs B 10 Kiacce OCYyIIECTBISICTCS C
y4€TOM COJepKaTeNIbHbIX MEXIPEAMETHBIX CBA3CH C KypcaMd MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpa-
(buu ¥ TEXHOJIOTUH.

Mesicnpeomemnsie nOHAMUA, CEA3AHHDBIE C UYUCHUEM MEMOO008 HAYYHO20 NO3ZHAHUA: SBICHUE,
Hay4yHbIN (akT, runoTesa, Gpusnueckas BeIUUMHA, 3aKOH, TEOPHs, HAOII0IeHIE, SKCIEPUMEHT, MOJICIIUPO -
BaHUE, MOJIEJIb, U3MEPEHUE, NOSPEUHOCIIU USMEPEeHUl, UsMepumenbHble npubopsl, yugposas rabopamo-
pust.

Mamemamuka: Pemienue cucteMsl ypaBHeHui. JIunelinas ¢ynkuus, napabona, runep0oia, ux rpaduku
U cBoiicTBa. TpUroHoMerpuueckue (yHKIUU: CHHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC; OCHOBHOE TPUTOHO-
METPHUUYECKOE TOXKIECTBO. BEKTOPHI U MX MPOEKIIUU HA OCH KOOPAMUHAT, CI0KEHHUE BEKTOPOB.

buonozua: Mexanuueckoe IBUKEHUE B KUBOU mpupoje, muddys3us, ocMoc, TeII000MEH KUBBIX Opra-
HU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY)KAIOIIeH cpeibl, YTUIU3alus OHOOPraHMYECKOTro TOILTHUBA ISl BbI-
paboOTKU «TETIOBOI» U AIIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHXKEHUE U KaMUJUIAPHBIE SBICHUS B MIPUPOJIE,
ANEKTPUYECKHUE SIBIICHUS B )KUBOU MPUPO/IE.

Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs Macca,
MOJIyYeHHE HAHOMATEPHUaJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEH U Ta30B, KUAKUE KPUCTAILIBI,
ANEKTPUUECKUE CBOMCTBA METAJIOB, AJIEKTPOJIUTHYECKAsT TUCCOIMALMsA, IaJIbBaHUKA, JIEKTPOHHAS MUKPO-
CKOITHSL.

TI'eozpagpus: BNaxXxHOCTH BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozusa: npeodbpazoBaHue IBWKEHUN C HCIIOJIB30BAHMEM MEXAHH3MOB, YUET CYXOrOo H KHJIKOTO
TPEeHUs B TEXHHUKE, CTATHUECKHNE KOHCTPYKIUHU (KPOHIITEHH, peleTdaTbie KOHCTPYKIIUH), UCTIOJIb30BaHUE
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3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJAOMET U T.II.), ABUTaTEIb BHYTPEHHETO CrOpPaHMUsI,
napoBasi TypOuHa, OBITOBOW XOJIOJMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH IMOJYyYCHHUS COBPEMEHHBIX Mare-
pHaigoB, B TOM YHCJIE HAHOMAaTE-pHAJIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUYECKas 3allMTa, 3a3€MJICHUE
AIIEKTPONIPUOOPOB, Ta30PA3PSAHBIC JTAMIIBI, OJTYIIPOBOIHUKOBBIE TPHOOPHI; TaJIbBAHUKA.
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COIEPKXAHHUE YYEBHOTI'O IIPEIMETA «®U3UKA»
10 kaace

bazoBsiit ypoBensb (2 yaca)

YrayoneHHbId ypoBeHb (5 yacoB)

Tema 1. ®u3uka U METObI HAYYHOTO NO3HAHHMS (2 yaca)

Tema 1. ®usuka U METOIbI HAY4HOTO MMo3HaHUs (6 4acoB)

®u3uka — Hayka o npupoje. Haydnbsie MeTobI TO3HAHUS OKPY/KAIOIIETO
Mmupa. Posb skcriepumeHnTa v TEOpUH B IpoLiecce NO3HAHUS IPUPOIbI. JKC-
nepuMenT B (pusnke. MogenupoBanne GU3HUECKUX SBICHUH U MTPOIECCOB.
Hayunsle runore3sl. @u3nydeckue 3aK0HbI M TEOPUU. ' paHUIBI IPUMEHUMOCTH
¢uznueckux 3akoHoB. [IpuHIMn coorBeTcTBUA. PObh M MecTO (pU3UKHU B
(bopMHUPOBAHUM COBPEMEHHOM Hay4YHOUM KapTHUHBI MUPA, B IPAKTUYECKOM Jie-
ATEIIBHOCTH JTIOACH.

Hemonctparmu 1. AHanoroBsie U ITU(POBbIE U3MEPUTEIBHBIC TTPUOOPHI,
KOMITBIOTEPHBIE AATYMKU

®uznka — (pyHnaMeHTanbHast Hayka o npupoje. Hayunslit MeTo1 no3HaHUS
¥ METOJIbI MCCIICAOBAHMS (PU3MUECKUX SIBICHUI. DKCIEPUMEHT U TEOPHS
B IIpoliecce T03HaHUs MpupoIsl. Halmonenrne u skcriepuMeHT B (pu3HKe.
Cnocobwvi uzmepenusi pusuveckux eUdUH (AaHAN0208ble U YUPDPOBble UsMepU-
mejbHble NpUbOPbl, KOMNbIOMEPHBLE damyuKossle cucmemyl). Iloepewmnocmu
usmeperull puzuueckux seauyun (abcoromuan u omuocumenvuas). Monenu-
poBaHne HU3NIECKUX SBICHUHN U TPOLIECCOB (MaTepHalibHas TOUKA, aDCOIIOTHO
TBEpAOE TEJO, NealbHas KUAKOCTh, UI€ANbHbBIN Ta3, TOUeUHbIN 3apsin). [ 'u-
note3a. @U3NYECKHil 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH. Dusnyeckas Teo-
pust. Ponbs u Mecto pu3uku B popMUpPOBaHUM COBPEMEHHON HAyYHOW KapTHUHBI
MUpA, B MPAKTHYECKON JACATEIIEHOCTH JIFOJICH.
Yuenuueckuui sxcnepumenm, nabopamopuule pabomol, nPpaKmuKym

1. Usmepenue cunvl moka u Hanpsa3cenus 8 yenu NOCMOAHHO20 MOKA NPU
HOMOWU AHANI0208bIX U YUPDPOBBIX USMEPUMETILHBIX NPUOOPOS.
2. 3nakomcmeo ¢ yughposoti nabopamopueil no gusuxe. Ilpumepwvt usmepenus
GusuyecKux 8enrudUH npu NOMOWU KOMNLIOMEPHBLIX OAMYUKOS.

Tema 2. Mexanunka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunematrka (10 gacoB)

Mexannyeckoe nBuxkeHHe. OTHOCUTEILHOCTh MEXaHUUECKOTO JBHKECHUS.
Cucrema otcuéra. TpaekTopusi.

[epemernienne, ckOpoCTh (CpeHsst CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKO-
peHHE MaTepUaTbHOM TOYKH, X MPOEKIIMU Ha OCU cHUcTeMbl koopauHar. Ciio-
KEHHE IEPEMEIICHHM U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE BIKeHue. [ paduxu
3aBUCHUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHHSI, IyTH U MEPEeMEIeHHUS Ma-
TEepHAIbHOM TOUYKH OT BPEMEHHU.

CBoOoHOE TajieHne. Y CKopeHrne CBOOOIHOTO MaeHHUS.

KpuBonuneitHoe neuxenue. J[BrxeHne MarepruaabHOM TOUKH 10 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOJIYIIFO CKOPOCTHIO. YTIIOBasi CKOPOCTb, JTMHEHHAs CKO-
poctb. [lepuon u yactora oOpameHus. LleHTpocTpeMHTENTEHOE YCKOPEHHE.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHnerue. ClIuJIOMETp, IBU-

Mexanndeckoe nBuKeHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOTO JIBUYKEHUSI.
Cucrema orcuéra.

Ipamas u obpamuas 3a0a4u MexaHuxu.

Paouyc-eexmop mamepuanvholi mouxu, e2o npoekyuu Ha ocu CUCmeMbl KO-
opounam. TpaeKTopHSL.

[lepemenienne, ckopocTh (CpedHsii CKOPOCTb, MIHOBEHHas CKOPOCTb)
U YCKOpEHHE MaTepUaIbHOW TOUKH, UX MIPOEKIIUU HA OCU CHCTEMbI KOOPAUHAT.
CrnosxeHue rnepeMenieHnui 1 CI0KeHHE CKOPOCTEH.

PaBHOMEepHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBU)KEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS M MyTH MAaTepHaTbHON TOYKU OT BPEMEHHU
U UX rpaduku.

CBobosHOe maneHue. YCKOpeHHe CBOOOJHOTO majueHus. /[euoiceHue mena,
bpoutennoz2o noo yenom K 20pu3onmy. 3as8ucumocms KOOPOUHAM, CKOPOCHU
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JKCHHUC CHApPAA0B, HCITHBIC U peMéHHBIe nepcaadu.

Jemoncmpayuu

1. Monens cucteMbl OTCUETa, MILTFOCTPALIS KHHEMATUYECKUX XapaKTePUCTUK
ABUKCHUS.

2. IlpeoOpa3oBanue IBMKEHUH € UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

3. [ageHwue TeI B BO3AyXE U B Pa3peKECHHOM IPOCTPAHCTRBE.

4. HaGnroneHre OBUKCHHS TeJa, OPOIICHHOTO TI0]] YIJIOM K TOPH30HTY U TO-
PU30HTAIBHO.

5. U3mepenue yckopeHusi CBOO0THOTO TIaJACHHUS.

6. HampaBiienue cKkOpOCTH TPH JBMKEHUH IO OKPY)KHOCTH.

Yuenuueckuii yxcnepumenm, nabopamopmvle pasomor®

1. 3ydyeHne HEpaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONPEIENIEHNUsS] MTHOBEH-
HOM CKOPOCTH.

2. UccnenoBanye COOTHOMICHUST MEXKIY ITYTSMH, TIPOUICHHBIMH TEJIOM 32
IOCJIENOBATENBHBIE PABHBIE IIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKCHUH ¢ HAYaIbHOW CKOPOCTHIO, PAaBHOW HYITIO.

3. N3yuenune ABMKEHUS IIAPUKA B BI3KOU KHUIKOCTH.

4. VIzydeHue ABMKEHUS Tena, OpOIIIEHHOTO TOPU30HTATIBHO.

U YCKOPEHUsL MamepuaibHOU MoKy Om 8peMeHl U UX epapuKu.
KpusosmHeliHoe nBrkeHME. [IBUKEHNE MaTEpUaIbHON TOYKH 110 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTs. Ileproa u yactora obpaienus. LlenTpocTpemu-
TeNbHOE (HOpMAJIbHOE), KacaTeJIbHOE (TaHI'€HIIUAJIbHOE) U MOJIHOE YCKOPEHUE
MAaTepHAIbHON TOYKH.

Texnuyeckue ycmpoticmea u mexHoi02u4yecKue npoyeccovl. CUUI0METp, ABU-
JKEHUE CHApsJOB, LENHbIE, LIeCTepEHYaTble U PEMEHHBIE Nepefaud, CKo-
pocmubie Tughmol.

Hemoncmpayuu

Mopenb cucTeMbl 0TCUETA, ILTIOCTPALS KHHEMAaTUYECKUX XapaKTepUCTHK
JIBYDKEHUSI.

Cnocobwl uccnedo8anus 08UMCEHU.

Hnnrocmpayus npedenvho2o nepexooa u usmepenue MeHO8EHHOU CKOPOCHU.
[Tpeo6pa3oBaHue ABMKEHUH C UCIIOJIB30BAaHUEM MEXAHU3MOB.

[TageHue Ten B BO3ayXe U B pa3pekKeHHOM IPOCTPAHCTBE.

HabGmionenne nBwxeHus Tena, OpOIIEHHOTO TOJA YIJIOM K FOPU30HTY
Y TOPU30HTAJIBHO.

Hanpanenue ckopocTy pu ABMKEHUU 110 OKPYKHOCTH.

IIpeobpazosanue y2nosoii ckopocmu 8 pedykmope.

Cpasnenue nymeii, mpaeKmoputi, CKOpocmel 08UNCEHUsL 00OHO020 U MO20 HCe
meia 6 pasHvlX CUCeMax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomolt, npaKMUKym
H3ydyeHrne HEpaBHOMEPHOTO IBUKEHHS C LEIbI0 OMpeleiIeHUs] MTHOBEHHOMN
CKOPOCTH.

Hzmepenue yckopeHusi npu npsamoIuHetiHoM paeHOYCKOPEHHOM O8UNCEHUU NO
HAKIOHHOU NIOCKOCHIU.

Uccnedosanue 3asucumocmu nymu om epemenu npu pasHOyYCKOPEHHOM O8U-
JHCEHUU.

Usmepenue yckopenus c80600H020 naoenus (PeKoMeHO08aHO UCNONIb308AHUE
yughposoii 1abopamopuu).

N3y4yeHne NBMKEHUS Tena, OpOLIEHHOT0 TOPU30HTANBHO. [Ipogepka eunomesuvl
0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCIIU MEHCOY OAIbHOCMbIO NOEMA

23pecb U fanee NPUBOAMTCA PacLUMPEHHBIN NepeveHb 1abopaTopHbIX PaboT M ONbITOB, U3 KOTOPOTO YUUTENb AeNaeT BbIBOP NO CBOEMY YCMOTPEHMIO C Y4ETOM BbibpaHHoro YMK 1 nmetowweroca obopyaosa-

HUA.
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U HAYALHOU CKOPOCMbIO med.

H3yuenue Osudicenus mena no OKpyICHOCMU C NOCMOAHHOU NO MOOYIIO CKO-
pocmuio.

Hccnedosanue 3agucumocmu nepuooa oopawyeHus KOHU4ecKo20 MasmHuKa om
€20 napamempos.

2.2 lunamuka (7 4acoB)

2.2 Tunamuka (10 gacoB)

[IpuHnun otHocuTensHOCTH ['amumnes. llepseiii 3akoH Herorona. Muepnu-
aJIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepno3uiiuu cui. Bropoit 3akon Heiorona
JUIS. MaTepUabHOM TOUKW. Tpernid 3akoH HbploTOHA [U1s1 MaTepualbHBIX TO-
YeK.

3akoH BcemupHOro TaroteHus. Cuna Tspkectu. IlepBas kocmuueckasi CKoO-
pPOCTBb.

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

Tpenue. Bunsl Tpenust (moxosi, ckoibxeHus, kauenus). Cuia tpenus. Cyxoe
TpeHue. Cuna TpeHHsI CKOJIbXEHHUS U cuiia TpeHus mnokosd. KoadpdunueHt
TpeHus. Cuiia CONpOTUBIICHUS TP IBM)KEHUH TeJla B XKUIKOCTH WUJIU Tase.
[ToctynarenbHOE U BpallaTelbHOE IBH)KEHUE a0COIIOTHO TBEPIOTO TEna.
MOMEHT cuibl OTHOCUTENBHO OcH BpamieHus. [lneuo cuibl. YcnoBus pas-
HOBECHS TBEPJOTO Tela.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: MOJITUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu

. SIBneHue uHepLUHH.

. CpaBHeHuE Macc, B3aMMOJCHCTBYIOIIUX TEJI.

. Bropoii 3akon HeroToHa.

. I3mepenue cui.

. CroxeHue cui.

. 3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AePopMaIium.

. HeBecomocts. Bec Tena npu yCKOpEeHHOM MOABEME W IAJICHUM.

. CpaBHEHHE CUII TPEHUS MOKOS, KAUEHUS U CKOJIbKECHHUSI.

. YcioBHs paBHOBECHSI TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomui

1. U3yuenue nBuxeHus Opycka Mo HaKIIOHHOM MIIOCKOCTH.

OO NO O WN -

[IepBoiii 3akoH Hprorona. MHepumaneHeie cucteMbl oTcuéra. IlpuHnun ot-
HocutenbHocTU ["anunes. Heunepyuanvueie cucmemvl omcuéma (onpeoene-
HUe, npumepbl).

Macca tena. Cuina. [TpyHIUI Cynepno3UIMK CHJL.
Bropoii 3akoH HproTOHA 15151 MaTEpUAIBHON TOUYKH.
Tpetuii 3akoH Hpr0TOHA /1711 MaTEpUAIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHMS. IDKEUBANEHMHOCHb
U UHEPMHOU MACCbL.

Cuna TspKeCTU. 3agucumocms YCKOpeHus. c60000H020 NAOeHUs OM 8blCOMbl
HA0 NOBEepXHOCMbIO NIAHembl U Om 2eocpaguueckol wupomul. [sudicerue
HebecHblx men u ux cnymuukos. 3axkonvl Kennepa. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec mena, osudcyweeocs
C YCKOpeHueMm.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHusl CKOJIBKEHHUS U Cujla TPEHUs 1o-
kos. Koadpdumuent tpenus. Cuia cONpOTUBICHUS MPU ABMKCHUU Tella
B JKHUJKOCTU WIM Ta3ze, e€ 3a8UcUMOCmb Om CKOPOCMU OMHOCUMENbHO2O
08UIICEHUS.

Hasnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHoA02u4ecKue npoyeccyl. TMOIIIUITHUKHA,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu

Habniooenue osudicenus men 6 uHepyuaibHuIX U HEUHEPYUATbHBIX CUCEMAX
omcuéma.

Ipunyun omnocumenvuocmu.

Kauenue 06yx yununopog unu wapos pazHou mMaccovl ¢ 00OUHAKOBbIM YCKOpe-
HUeM OMHOCUMENbHO HEUHEPYUATLHOU CUCTEMbl OMCYeéma.

Cpasnenue pagrnooelicmayioujell NPUIOHCEHHbIX K ey CUll C Rpou3seoeHuem

2pa6uma14u0HH011

22




2. UccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U
pe3nHOBOM 00pa3siie, OT uX JaedopMarium.

3. UccnemoBanue ycroBuid paBHOBECHS TBEPAOTO Tella, HMEIOIIETO OCh
BpallEeHU.

Maccol mena Ha e20 yCKOpenue 8 UHEPYUATbHOU cucmeme omcyéma.
Pasencmeo cun, o3nuxarowux 6 pe3ynomames3aumooeucmsus me.

Hsmepenue macc no 3aumooericmauio.

Hegecomocme.

Bec tena nmpu yckopeHHOM MOIbEME U TTaICHUH.

LlenmpobesrcHvle mexaHuzmul.

CpaBHEHUE CHJI TPEHUS TTOKOSI, KAUCHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym
N3mepenune paBHOIEHCTBYIONIEH CUJT TTPU JBMXKEHUN OpYyCKa MO HaKIOHHOM
TUTOCKOCTH.

Ilposepka eunomesvl o He3a8UCUMOCTU BPEMEHU OBUMCEHUsSL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCHL.
HccnenoBanue 3aBUCHMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOMIUX B IPYXKHHE
¥ PE3UHOBOM 00pasiie, OT uX nedopmaruu.

H3yuenue osudicenus cucmemol mei, C8A3AHHLIX HUMBIO, NEPEKUHYMOT Yepe3
né2kuil OJI0K.

Hsmepenue koagguyuenma mpenus no seiudune yenoso2o kodpguyuenma
zasucumocmu Fpp(N).

Hccnedosanue 0susicenuss 6pycka no HaKIOHHOU HIOCKOCU C NePeMEHHbIM
KO3 puyuenmom mpenusi.

H3yuenue osudicenus epysa Ha 8any ¢ mpeHuem.

2.3 Craruka TBepzoro teia (5 gacoB)

AbcomotHo TBEpHOe Teno. IlocTrymarenbHOoe M BpalaTelbHOE ABHKEHHE
TBEPJOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpauleHus. [lnedo cumbl.
CrnoxxeHue cui, NPWIOKEHHBIX K TBEpAOMY Teiy. LleHTp Tsbkectn Tena.
VYcnoBus paBHOBecHs TBEPAOTO Tena. YCToMuMBOe, HEYCTOHYMBOE, Oe3pa3-
JMYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea u mexHoJjiocuveckKue npoueccw: KpOHI.HTGﬁH,
CTPOUTENBHBIN KPaH, PEIIETYATEIE KOHCTPYKLMH.

Hemoncmpayuu

Ycnosust paBHOBecHs. Buapl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol, RPAKMUKym
HccnenoBanue ycnoBuil paBHOBECHS TBEPJOIO Tejla, UMEIOIIErO OCh Bpa-
LICHMS.
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KoncTtpynpoBanue KpOHIITEHHOB U paCYET CUJI YIPYTOCTH.
N3yuenue ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IUIOMAb ONIOPBI.

2.3 3aKOHBI COXpaHECHHS B MeXaHUKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B Mmexanuke (10 gacos)

Nmmnynbe MatepuaabHOM TOUKH (TEla), CHCTEMbI MATEPHAIBHBIX TOYEK.
Nmmynbe cuiibl ¥ M3MEHEHUE UMITYJIbCa Tena.

3aKoH coXpaHEHUsI UMITyJbca. PeakTuBHOE IBH)KEHHE.

PaboTa cuipl. MOITHOCTH CHIIBI.

Kunernueckas sHeprust MarepuajibHOM Touku. TeopeMa 00 N3MEHEHUU KU -
HETHUYECKOW SHEPIUU.

[Torenumanwsuas sueprus. [loTenunansHas sHeprus ynpyro aepopmupo-
BaHHOMU NpyuHBI. [loTeHIMaNbHAs YHEPTHUS Tena BOJIU3U MOBEPXHOCTH
3emuu.

[ToTeHumanpHbIE U HEMIOTEHIIMATBHBIE CHITBL. CBS3h PaOOTHI HEMOTEHITU -
ATBHBIX CHJI C H3MEHEHHEM MEXaHUUECKOW SHEPTHH CHCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYECKOU DHEPTHUH.

VYnupyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoicmea u npakmuieckoe npumeHenue. BOAOMET, KOIEp,
MPYKWHHBIN [TACTOJIET, JBUKEHUE PAKET.

Hemoncmpayuu

1. 3akOH coxpaHeHus! UMITYJIbCA.

2. PeakTuBHOE JIBUYKEHUE.

3. [lepexo1 mOTeHIMANBHOM 3HEPTUU B KHHETUUYECKYIO H 0OpaTHO.
Yuenuueckuii 3xcnepumenm, nadopamopnuie padoomut

1. Nzydenue abCONIOTHO HEYIPYTOI0O yapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

2. HccnenoBanue cBs3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYEeCKOW SHEPTUH
TeJla Ha IPUMEPE PACTSHKEHUSI PE3UHOBOTO KI'yTa.

HNmnynbec maTepuanbHON TOYKH, CUCTEMbBI MATEPUAIIBHBIX TOYEK. [[enmp
macc cucmemvl MamepuaibHulx mouek. Teopema o 0s8udxceHuU yeHmpa macc.
NMnynbec cuiibl 1 U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs! UMITYJbCa.
PeaktuBHOE IBUKEHUE.

Momenm umnynoca mamepuanvhou mouxu. Ilpedcmaenenue o coxpanenuu
MOMEHMA UMNYTbCA 8 YEHMPATbHBIX NOJIAX.

PaGota cuibl Ha MaloM U Ha KOHEYHOM TiepemelieHuu. I paguyeckoe
npedcmasienue pabomsi cuibl. MOIHOCTD CUJIBI.

Kunernueckas sHeprusi MarepuanbHOi ToUku. Teopema 00 U3BMEHEHUU KU-
HETUYECKON PHEPTUH MAaTEPUAIBHOU TOUKH.

[ToTeHumManbHbIE U HEIOTEHIUAIBHBIE CWIIBL. [lomenyuanvuas suepaus. 1lo-
MEeHYUAaNbHas SHepaus Ynpy2o0 oechopmuposanou npyxcunul. Ilomenyuans-
Has SHepaus meia 8 00HOPOOHOM epasumayuouHom noue. Illomenyuanvras
9Hepaus meia 6 2pasumayuOHHOM nojie 0OHOPOOHO20 WApa (6HYMpPU U eHe
wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmuieckas ckopocme.
CBs13b pabOTHl HEMOTEHIIUAIBHBIX CUJI C U3BMEHEHUEM MEXaHU4EeCKOU IHep-
TUH CUCTEMBI TeJ. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUU. Ynpyeue

U Heynpyaue CmoaKHOGEHUS.

Ypasnenue beprynnu 0ns uoeanbHol HcuOKOCmu Kaxk ciedcmeaue 3aKoHa co-
XPaHeHUst MeXaHUu4ecKou dHepuuU.

Texnuueckue ycmpoucmea u mexHoa02uiecKkue npoyeccyl . IBUKEHUE PaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe kamauue Ha
KOHbKAX.

Hemoncmpayuu

3aKoH coXpaHEeHus uMIlyJibca. PeakTuBHOE nBUXKEHUE. M3MepeHue MouHo-
CMU CUTbL.

Usmenenue snepeuu mena npu cogepuienuu pabomal.

B3anmMHubie peBpanieHuss KHHETUUECKOW U MOTEHIMAIbHOW SHEPTUM MpU
JIECTBUM HA TEJIO CUJIbI TSDKECTU U CUJIbI yIpyroctu. Coxpanenue sHepeuu
npu c60000HOM NAOEHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol, npaKmMuKym

1. U3mepenue umnynoca mena no mopmo3sHomy nymu.

24




2. U3mepeHue cunvl maeu, cKOpocmu MoOeau 31eKmpomMoouns u MOWHOCmu
CUbL MAU.

3. CpasHeHnue uzmeHeHus UMNYIbCA MeENA C UMNYIbCOM CUTDL.

4. Uccneoosanue coxpanenuss UMnyibca npu ynpy2om 63aumooeicmeu.

5. Usmepenue kunemuueckol sHepeuy meia no MopMO3IHOMY HYMU.

6. Cpasnenue usmeHeHus NOMEHYUATLHOU dIHEPSUL NPYHCUHBL C PAOOMOL
CUbL MPEHUsL.

7. Onpedenenue pabomvl CUlbl MPEeHUsi NPU OBUNCEHUU MeNd NO HAKIOHHOLUL
NIOCKOCHU.

Tema 3. MounekyssipHast pu3uka u TepMoiuHaMuKa (24 gaca)

Tema 3. MonekynsipHas ¢pusuka u TepmoauHamuka (49 gacos)

3.1 OcHOBBI MOJICKYIISIPHO-KHHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJICKYJISIpHO-KHHETHUECKOH Teopuu (15 yacoB)

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHIECKON TEOPUHU U UX OTIBITHOE
obocHoBanue. bpoynosckoe nBmwxenue. Jupdysus. Xapakrep IBUKEHUS U
B3aMMO/ICHCTBHS YaCTHUI BEIIECTBA. MOJIENTN CTPOEHUS ra30B, KUIKOCTEN 1
TBEPJIBIX TENT M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOJICIIEH.

Macca u pazmepsl mosiekyn. Kosmuectso Beniectsa. [locrosanas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp
enbcusi. Monens uaeansHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIP-
HO-KMHETHYECKOM TEOpUH UICATbHOTO Ta3a. AOCOIIOTHAs TeMIiepaTypa Kak
Mepa CpelHEH KUHETUYECKON YHEPTUHU TEIIOBOTO JBUKEHHUS YaCTHIL Ta3a.
[IlIxana Temneparyp KenbBuna. ['a30Bble 3ak0HBI. YpaBHeHHE MeHienee-
Ba—Kunanelipona. 3akon JlansToHa. M3omponeccsl B U1€aJbHOM ra3e

C MIOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. ['paduyeckoe npeacrabieHue u3o-
MIPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHerue: TepMoMeTp, 6a-
pomerp.

emoncmpavyuu

1. OnbIThI, JOKa3BIBAIOIINE AUCKPETHOE CTPOEHHE BellecTBa, hoTorpaduun
MOJIEKYJI OPTraHUYECKUX COECTUHEHUN.

2. OnbIThl 10 UG GY3UN KUIKOCTEH U T'a30B.

3. Mozenb GpOyHOBCKOTO ABHKEHMSL.

4. Moaens omnbita LlTepHa.

5. OnBITHI, TOKA3bIBAIOIUE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMO-
JNEUCTBUA.

OcHoOBHBIE MOJIOKEHUS MOJIEKYIsipHO-KuHeTH4eckoi Teopun (MKT), nx
onbITHOE 0O00ocHOBanue. nddy3us. bpoyHoBckoe nBUkKeHHE. XapaKkTep
JBIDKCHUS M B3aUMO/ICHCTBUS YaCTHIl BemecTBa. Moenu CTpOeHHs Ta30B,
JKUJKOCTEN U TBEPABIX TE M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mopeneir. Macca u pazmepsl Mosieky (atomoB). KomnuecTBo BemiecTa.
[Tocrosnnas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u crioco6sl e€ usmepenus. [1lkana
temnepatyp Llenbcus.

Monens nneanpHoro raza B MKT: yacTuiibl raza IBUKYTCA XaOTUUYECKHU U HE
B3aMMO/ICHCTBYIOT JPYT C IPYTOM.

["a3oBbI€ 3aK0oHbI. YpaBHeHUe MeHeneeBa—Kianeiipona.

AoOconroTHas Temneparypa (mkana temmneparyp KenpBuna). 3akon JlanbTo-
Ha.

H3omporeccsl B MeanbHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduyeckoe mpencTaBiIeHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.
CBsi3b MeX/1y IaBJICHHEM U CpeIHEeN KMHETUYECKON YHEepruei mocrymna-
TEJIHHOTO TEIIOBOTO JIBIXKEHUS MOJIEKYJ HI€aTbHOTO ra3a (OCHOBHOE ypaB-
Henre MKT uaeanbHoOrO rasa).

Cés3b abconommoul memnepamypbl MepMOOUHAMULECKOU CUCTEMbL CO CpeOHell
KUHEMU4ecKoll Hepaueli NOCIYyNnameibHO20 Meni08020 OBUNCEHUS €€ Yacmuly.
Texnuyeckue ycmpoticmea u mexrHoao2uyecKue npoyeccol: TepMoMeTp, Oa-
POMETP, noIyUeHue HAaHOMAmepuaios.

Hemoncmpayuu
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6. Mojiens, WILTIOCTPUPYIOIAs IIPUPOY aBJICHHS Ta3a Ha CTEHKH COCY/a.
7. OnpIThI, WUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUSA UAECATBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie pabomut

1. Onpenenenue Maccel BO3/1yXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHUIN
00bEMa KOMHATBI, JABJIICHUS U TEMIIEPATYphl BO3/lyXa B HEM.

2. HccnenoBanue 3aBUCUMOCTH MEXK/Ty TapaMeTpaMH COCTOSHHSI pa3peKeH-
HOTO rasa.

Moienu 1BUKEHUS YaCTHII BELIECTBA.

Moens OpOYHOBCKOTO JIBHIKEHUSI.

Buoeoponux ¢ 3anucwio peanvrioco 6poyHO8CKO20 OBUNCEHUSL.
Juddys3ust sxuaKocTei.

Monens onbita LlTepHa.

[IpuTsrkeHne MOJIEKyI.

Moienu KpUCTaITMYECKUX PEIIETOK.

Habnronenue u riccieoBanne n30mpoIecCcoB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomut, npaKmuKym
Hccnedosanue npoyecca ycmanosieHus meniogo2o pagHo8ecus npu men-
J1000MeHe Mexcdy 2opsadell U X0N00HOU 80001

H3yuenue uzomepmuuecko2o npoyecca (PeKOMEHOO8AHO UCHONb308AHUE
yughposoii 1abopamopuu).

H3zyuenue uzoxoprozo npoyecca. Hsyuenue uzobaprnozo npoyecca.
IIposepka ypasnenus cOCMOAHUSL

3.2 OcuoBbl TepmoanHamuku (10 yacos)

3.2 OcnoBbl TepmoanHamuku (20 yacoB)

TepMmoauuamuyeckas cucteMa. BHyTpeHHsIsl 3HEprusi TEpMOIUHAMUYECKOM
CUCTEMBI U criocoObl €€ n3Menenus. Konmuuecto TemnoTsl U pabora. BHyT-
PEHHsSI SHEPIrusl OTHOATOMHOTO MAEAIbHOTO ra3a. Bupl Teruonepenayun:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IeIbHas TEIJIOEMKOCTh Be-
niectBa. KoamuecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[Tonsarue 06 annabaTHOM Tiporiecce. [lepBoiii 3akoH TepMoarHaAMUKH. [Ipu-
MEHEHHUE MEPBOro 3aK0OHa TEPMOJAMHAMUKH K HU3ompoleccam. ['padudeckas
UHTEpIpeTanus paboTs rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPHUPOIE.
Tennossie Mamuubl. [IpuHune! qeiicTBus TemaoBbix MamuH. [IpeoOpaso-
BaHMs 3HEpruu B TerioBbix MammHax. KIIJ[ remmoBoit mammnsl. [uki
Kapno u ero KII/I. Dxonoruueckue npoOieMbl TEII03HEPT €TUKH.
Texnuueckue ycmpotiicmea u npakmuieckoe npumeneHue: TBUraTeab BHYT-
PEHHEro CropaHus, OBITOBOM XOJOMIBHUK, KOHTUIIHOHED.
Hemoncmpayuu

1. 3meHeHre BHYTPEHHEH SHEPTUU Tella IPU COBEPUICHUH PAOOTHI: BHUIET
MpoOKK U3 OYTHUIKH MO ISHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue apupa B
JATYHHOH TpyOKe MyTéM TpeHUs (BUIE0IEMOHCTPALIHS).

2. I3MeHeHue BHYTPEHHEW SHEPTUH (TeMIEpaTyphl) Tea MPH TEIUIonepe-

Tepmoounamuuecxasn (T/]) cucmema. 3adanue enewnux ycnosuil ona T/ cu-
cmembl. Bhewnue u enympennue napamempuol. Ilapamempuol T]] cucmemvol kax
CpeOHue 3HaUeHUsl GeIUYUH, ONUCHIBAIOUUX €€ COCMOSAHUE Ha MUKPOCKONUYe-
CKOM ypOgHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras peraxcayusi T/ cu-
cmembl K menjio8omMy pasHOBECUIO.

Mogenb ueanbHOro ra3a B TepMOANHAMUKE — CUCTEMa YpaBHEHUM: ypaBHe-
Hue MenzeneeBa—KianeipoHa v BeIpaKEHUE sl BHYTPEHHEN SHEPIUU.
VYcioBUs MPUMEHUMOCTH 3TOM MOJIETU: HU3Kasi KOHIIEHTPALIHsl YAaCTHII, BBICO-
KU TeMIepaTypsl. BoipaskeHue aisi BHyTpeHHEW SHEPTruu O JHOATOMHOTO
UJEaTbHOTO ra3a. Kesazucmamuuecxue

U HecmamuyecKue npoyeccywl.

DnemeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue padoTsl o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua kak crnocod n3MeHeHus: BHyTpeHHel snepruu T/I cucremsl 63
coBepieHus paboTbl. KOHBEKIMS, TEMIONPOBOIHOCTD, H3IyYEHHE.
KonuuectBo TemnoTsl. TemnoéMKocTs Tena. Yoenvnasn u monapHas menioém-
Kocmu eewecmea. Ypaenenue Maiiepa. Y nenbHast TEIIOTA CrOpaHUs TOIUINBA.
Pacuér xonnyecTBa TEIOTH pu Temtonepeaaye. [lonarue 06 aqnabatHom
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nade.

3. OnbIT Mo agrabaTHOMY PacIIMPEHHUIO BO3/yXa (OIBIT ¢ BO3AYIIHBIM OT-
HUBOM).

4. Mopenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOpaHus, peak-
TUBHOTO JBUTATEJIS.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie pabomut

1. 3mepenue ynenbHON TEI0EMKOCTH.

npouecce. [lepBblil 3ak0H TepMOAUMHAMUKU. BHyTpeHHs1s sHeprus. KomnyecTBo
TEIUIOTHI U paboTa Kak Mepbl U3MEHEHUS BHYTpeHHel 3Hepruu T/l cuctemsl.
Bropoii 3ak0H TepMOIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
paBHOBecHOE cocTostHue T /] cucTemMbl MPOXOAUT €IMHCTBEHHAs aauadara.
AOcosroTHast TeMiiepatypa. Bropoii 3aKkoH TepMOIMHAMUKH JJ11 HEPABHO-
BECHBIX MPOIIECCOB: HEBO3MOKHO MEpPEAaTh TEIJIOTY OT 00JIee XOJIOAHOIO Tella
K OoJiee Harperomy 0e3 kommeHcanuu (Kinaysuyc). HeoOpatumocTts mpupoi-
HbIX IporueccoB. [IpuHnmns aevictBus TemnoBsix MamuH. KII/1. Makcu-
manpsHoe 3Hauenue KITJI. [uxn KapHo. Dxonmoruyeckre acreKkThl UCTIOIb30-
BaHUS TEIUIOBBIX JIBUTaTENe. TemioBoe 3arps3HEHUE OKPYKAIOIIEH CPEIbI.
Texnuueckue ycmpoticmea u mexHonr02uyecKue npoyeccol: X0JI0JUIbHUK,
KOHMIIMOHED, TU3EIbHBIN 1 KapOIOpaTOPHBIN ABUTATENN, naposas mypouna,
NOJYYeHUe CGEPXHUSKUX MeMnepamyp, VMUIU3ayus «meniogulx» omxo008

C UCNOIL308AHUEM MENTOB020 HACOCA, YMUIUZAYUA OUOOPSAHUYECKO20 MON-
JIUBA 0715 8LIPAOOMKU «MENI080U» U dNleKmpodHepauu. /lemoncmpayuu

1. VI3ameHeHue TeMIiepatypsl IpU a1InadaTHYeCcKOM PaCIIuPEHHH.

2. Bo3gymniHoe orHHBO.

3. CpaBHEHUE yJIETbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CrtocoObl U3MEHECHHS BHYTPCHHEH SHEPTUH.

5. UccnenoBanue agnabaTHOTO Mpoiiecca.

6. Komnvromephvie modenu meniogulx ogueamenell.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padbomaol, npaKmuKkym

1. 3mepenne ynenbpHON TEIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmuléanus 6eujecmaa.

3. Uccneoosanue adouabamnozo npoyecca.

4. U3yyeHue 63aumoCces3u IHepeUU MeNCMONEKYIAPHO20 83AUMOOCUCMBUSL

u memnepamypbl KUNEeHus arcuoKocmeil.

3.3 Arperathsie cocTosiHus BemecTBa. Pa3oBbie nepexo sl (5 yacos)

3.3 Arperatnsie coctosiHus BemecTBa. Pa3oBbie nepexo sl (14 yacos)

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AOCOTIOTHAS U
OTHOCHTEIIbHAS BIaKHOCTb Bo3AyXxa. HacslleHHbI nap. Y aenpHas TemioTa
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KHIICHUS OT AABJICHHUSL.
Tsépnoe Teno. Kpucrammueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamnoB. JXXunkue kpuctamuibl. CoBpeMeHHble MaTepuaisl. [1naBnenue u
KpUCTaJIU3anus. Y aenbHas Tersora miasieHus. Cyonumarus.

YpaBHeHHe TEII0BOro OanaHca.

[Tapoo6pazoBanue u KoHaeHcaus. Vicnapenue u kunexue. Y aenabHas Ten-
J0Ta napooOpa3oBaHUsl.

HacplenHble 1 HeHachIIIeHHbIE Tapbl. KauecTBeHHas 3aBUCMOCTb ILIOT-
HOCTH U JaBJICHUsI HACBILIEHHOT O IIapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACHIILIEHHOTO Napa. 3aBUCUMOCTh TEMIEPATypbl KUTIEHUS OT
JTABJICHUS B KUIKOCTH.

BrnaxxnocTtb Bo3ryxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAKHOCTb.
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Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: TUrpoMeTp u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOIYYEHUsI COBPEMEHHBIX MaTe-
pHaJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.
Jemoncmpayuu

1. CBoiicTBa HaACBHIIIIEHHBIX MTAPOB.

2. Kunienne npu NOHWKEHHOM JaBJICHHH.

3. CnocoObl M3MepeHus BIAKHOCTH.

4. HabGnroeHue HarpeBaHMs M TUIABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
5. JleMOHCTpalys KpUCTAIJIOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomui

1. I3MepeHne OTHOCUTENBHOU BIaKHOCTH BO3/yXa.

Teépmoe Teno. Kpucrammyeckue u amopdHbIe Tena. AHU30TPOIHSI CBOMCTB
KpuctayuioB. [InaBnenue u Kpucraum3anys. Y 1elibHas TeIIoTa IUIaBJICHHUS.
Cyb6numarusi.

Jlegpopmayuu meépooco mena. Pacmsoicenue u cocamue. Cogue. Mooynw
FOnea. Ilpeoden ynpyaux oeghopmayuii.

Tennosoe pacuiupenue xcudkocmel u meeépovlx mei, 00bEMHOE U TUHEUHOe
pacuupenue. AneapmMoHu3M Menaio8blx Ko1eOanHull 4acmuy 6ewecmed Kaxk
NPUYUHA MENT0B8020 PACUUPEHUS meTl (HA KaYeCmMBEeHHOM YPOSHE).
IIpeobpazosanue snepeuu 6 pazosvix nepexodax. Ypaeuenue meniogozo
bananca.

Tlosepxnocmuoe namsoicenue. Koagpgpuyuenm nosepxnocmmnoco namsoice-
Hus. Kanunnapnule aenenus. /lagnenue noo uckpueiénnou nogepxHocmoio
arcuoxocmu. Dopmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHono02udecKue npoyeccyl: XuJaKue Kpu-
CTaJIIBI, COBPEMEHHBIC MaTePHAIBI.

Hemoncmpayuu

TemnoBoe pacmmpenue. CBoMCTBa HACKILIEHHBIX NapoB. Kunenue. Kunenune
IIPU IOHM>KEHHOM JIaBJICHUM.

Hzmepenue cunvl nogepxHocmuoz2o Hamsxcenus. Onvimol ¢ MblLIbHbIMU
NIEHKAMU.

Cmauusanue. Kanunnapnule signenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCHUL.
CrniocoObl M3MepeHus BiIaxXHOCTH. VccinenoBaHe HarpeBaHus U TUIaBIICHUS
KPUCTAJUTMYECKOTO BEUIECTBA.

Buowt oeghopmayuii. Habrooenue manvix oeghopmayuii.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomot, npaKmuKym
U3zyuenue 3axonomeprnocmeri UCnapeHus HCUOKOCmel.

Usmepenue yoenvHoli meniomsl n1asieHus: 160q.

U3zyuenue ceoticms HacvlUeHHbIX NAPOS.

H3mepenue abCOMOTHOM BIAXKHOCTH BO3/IyXa M OLIEHKA MacChl TapoB

B TIOMEIIIEHUU.

Usmepenue ko3 puyuenma nogepxHOCmMHO20 HAMANCEHUSL.

Hzmepenue mooyns FOnea. Hccnedosanue 3asucumocmu oegpopmayuu pe-
3UH08020 0OPA3YA OM NPUTIOHCEHHOU K HEMY CUTIbL.

Tema 4. DnextpoauHamuka (22 yaca)

Tema 4. Dnexkrpoaunamuka (54 yaca)

4.1 Dnekrpocraruka (10 yacos)

4.1 Dnextpudeckoe mosie (24 Jaca)

28




OnexTpusanus Tej. JNeKTpuyecKuil 3apsia. J(Ba Bua 3J€KTpUUECKUX 3a-
psnoB. IIpoBOIHUKH, TUAIEKTPUKHU U MOTYIPOBOJHUKH. 3aKOH COXpaHEHUs
JJIEKTPUYECKOTO 3apsa.

BsaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbli a5eKTpUUecKuii 3a-
pan. Dnekrpudeckoe noje. Hanpssxk€HHOCTD 371EKTPUYECKOTo MOJIs.
[IpuHIHN Cynepno3unuy MEKTPUIECKUX MOJIeH. JIMHUK HanpsoKEHHOCTH
AJIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocraruueckoro moss. [lorenmnuan. Pa3Hocts moTeHIN-
anoB. [IpoBOTHUKY U AUIIEKTPUKH B AIEKTPOCTATUYECKOM 1oJie. J{uasex-
TpUUYECKas IPOHUIIAEMOCTb.

OnexkrpoémkocTth. KoHaeHcaTop. DneKTpoEMKOCTb MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHJIeHcaTopa.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: EKTPOCKOT,
AIIEKTPOMETP, AIIEKTPOCTaTUYECKas 3alUTa, 3a3eMJIEHUE AIIEKTPOIIPUO0-
POB, KOHAECHCATOP, KOMMPOBAIbHBIN aIllapaT, CTPYHHBIN IPUHTED.
Hemoncmpayuu

1. YcTpoiCTBO M MPUHIIMT IEHCTBHSI AJICKTPOMETPA.

2. BzanmoielicTBre Ha3JIEKTPU30BAHHBIX TEJL.

3. DneKTpuYecKoe MoJje 3apsKEHHbIX Tell.

4. [IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

5. DIeKTpocTaTUUecKas 3aIluTa.

6. AM3IEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

7. 3aBUCUMOCTBD 3JIEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa OT IUIOIIA N
IJJACTHH, PACCTOSIHUS MEXY HUMU U JUBJIEKTPUYECKON IPOHULIAEMOCTH.
8. DHeprus 3apsHKEeHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuie pavomut

1. 3mepenune a1eKTpoEMKOCTH KOHJIEHCATOPa.

DnexTpu3zanus Tel U €€ NposiBICHU. DIEKTpUUecKuil 3apsaa. [[Ba Buaa anek-
TPUYECKUX 3apsiioB. [IpoBOAHUKY, TUIEKTPUKHU U MTOITYIPOBOJHUKH. DJie-
MEHTapPHBIHN JEKTPUUECKUH 3apsi. 3aKOH COXPaHEHMsI JIEKTPUUECKOTO 3a-
psna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero gelictBue Ha 3J€KTpUUECKUE 3apsbl.

Hanpsok€aHocTs anexkTpuueckoro nost. [IpoOHslit 3apsaa. JIluaun Hanpsxén-

HOCTH JIEKTPUUECKOT0 NoJisi. OAHOPOHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHManbHOCTH AIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMAIOB
u HanpspkeHue. [loTeHnnanbHast SHeprus 3apsa/1a B 3JIeKTPOCTaTUYECKOM
noJie. [lorenman snekrpoctarnueckoro nojsi. CBsa3b HANPSKEHHOCTH HOJIS
Y Pa3HOCTU NOTEHIUANOB Ul AIEKTPOCTATUYECKOTO MOJIs (KaK OJTHOPOIHO-
ro, TaK ¥ HEOTHOPOTHOTO).

[TpuHIMI CYyNEepO3UIIMH JIEKTPHUUECKUX MOJIEH.

Tlone moueunoeo 3apsoa. Ilone pasnomepro 3apsxcennou cghepul. Ilone pagro-
MEPHO 3apsdHceHH020 no 00vémy wapa. Ilone pagnomepno 3apsicenHou bec-
KOHeyHou niockocmu. Kapmunvl iunuu nanpsasicénnocmu 5mux nojieu
U IKBUNOMEHYUATILHBIX NOBEPXHOCMEU.

[TpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsiIOB.

JIMdIeKTpUKY B AJIEKTPOCTaTUYECKOM TMoJie. [[usnexTpuueckas npoHuliae-

MOCTb BEIL[ECTBA.

Konzencarop. DneKkTpoéMKOCTh KOHJIEHCATOpa. DIEKTPOEMKOCTD IIJIOCKOTO KOH-
JeHcaropa.

Iapannenvroe coedunenue kondencamopos. Ilociedosamenvroe coeounerue
KOHOeHCcamopos. DHEPrus 3apssKeHHOT0 KOHJIEHCaTopa.

Heuoicenue 3apsiceHHoU Yyacmuyvl 8 0OHOPOOHOM IIeKMPULECKOM NoJle.

Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccsl: dMEKTPOCKOTL,

AIEKTPOMETP, DNEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE AIEKTPONPHOOPOB,

KOHJICHCATOPBI, 2enepamop Ban oe ['paadha.

Hemoncmpayuu

YCTpONCTBO U MPUHIMII JAEHCTBHS 3JIEKTPOMETPA. DIEKTPUUECKOE MOJIE 3a-
PSAKEHHBIX IAPUKOB. DJIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Mooens snexmpocmamuyeckozo eenepamopa (Bawu oe I paagha).

ITpOoBOJHUKY B 3JIEKTPUUECKOM TOJIE. DIEKTPOCTaTUUECKAs 3aINTA.

Yempotiicmeo u deticmsue koHOeHcamopa noCMosSHHOU U nNepemMeHHOU EMKO-
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cmu.

3aBHCHUMOCTBD JEKTPOEMKOCTH IIIOCKOTO KOHACHCATOPA OT IUIONIA/IN TIa-
CTHH, PACCTOSIHUS MEX]Ly HUIMH U JUAJIEKTPHUECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPHUECKOTO TOJIS 3apsHKEHHOTO KOHACHCATOPA.

3apsaoka u paspsoka KoHOeHcamopa yepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomut, nPAKMUKYM

Oyenka cun 83aumo0eicmeus 3apsadceHHbIX mei.

Habnooenue npespawjenus snepeuu 3apaiceHHo20 KOHOeHCAmopa 8 IHePIUio
uznyuenus

ceemoouooa. Mzyuenue npomexanus moxa  yenu, cooepicaujeli KOHOeHCamop.

Pacnpedenenue paznocmu nomenyuanog (nanpsasicenus) npu nociedosa-

MeNbHOM COeOUHEeHUU

KoHOeHncamopos. Hcciedosanue pa3psioa KOHOEHCamopa uepes pe3ucmop.

4.2 TlocrostHHBIH dekTpruecKuii ToK. Toku B pasubix cpeaax (12 gacos)

4.2 TlocTosTHHBIH 2eKTpHUECKUil TOK (24 yaca)

DJIEKTPUYECKHI TOK. Y CIIOBUS CYyIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Uctoununku Toka. Cuita Toka. [TocTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma i1 ydacTka LernH.

DIIEKTpUYECKOE CONPOTUBIICHUE. Y AETBHOE CONIPOTUBIICHHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEUHEHUE TPOBOTHU-
KOB.

PaboTa anexktpuueckoro Toka. 3akoH xoyns—IJIena. MomHOCTh diiek-
TPUYECKOTO TOKA.

OJ1C v BHyTpeHHEE CONPOTUBIICHUE UCTOUYHUKA TOKa. 3akoH Oma Jiist
MOJTHOM (3aMKHYTOM) AJIEKTpUUecKoi 1ernu. KopoTkoe 3aMbIKaHUE.
DNeKTpOHHAas MPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTBH COIIPO-
THUBJICHUS] METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTb.
DneKTpuYeCcKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX IYYKOB.
[TonynpoBoanuku. Co6CTBEHHAs U MPUMECHAs! TPOBOJUMOCTH TOTYIIPO-
BoHMKOB. CBOlicTBa p—N-nepexona. [lomynpoBoaHuKoBbIE TPHUOOPHI.
DIEeKTPUYECKUM TOK B paCTBOpaxX U paciuiaBax 3JEKTPOJIHUTOB. DIIEKTPO-
JUTUYECKAs TUCCOLUALUS. DIEKTPOIU3.

DneKTpuYeCcKUil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pas3psaa. Monnus. [lnasma.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHerue . aMInepmMeTp,
BOJIbTMETP, PEOCTAT, UICTOUYHUKH TOKA, SIIEKTPOHArpeBaTeNbHbIe IPUOOPHI,

Cwuita Toka. [1oCTOSIHHBIN TOK. Y CIIOBHS CYIIECTBOBAHHUS IIOCTOSIHHOTO
anekTpuieckoro Toka. Mcrounnku Toka. Hanpsokenne U u DJIC E. 3akon
Oma aJ1g ydacTka LemnH.

DNEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh COITPOTHUBIIEHUS OTHOPOI-
HOTO NMPOBOJIHUKA OT €T0 JUIMHBI U IJIOLAAN MOTIEPEYHOT0 CeUeHUs. Y IeNb-
HOE COTIPOTHBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX deKTpUUeCKuX 1eneit. [lpasunra Kupxeoga.
PaboTa snexrpudeckoro Toka. 3akoH Jxoyns—IJleHma.

MoOIIHOCTD ANEKTPUUECKOTO TOKA. 1ennosas MouHocms, evidensemas Ha
pe3ucmope.

OJ1C 1 BHyTpeHHEe CONPOTUBIIEHUE HCTOYHUKA TOKa. 3akoH Oma 11 1o-
HOI1 (3aMKHYTOM) 3JIEKTpUYECcKOM 1enu. MOIIHOCTh UCTOYHHKA ToKa. Ko-
POTKOE 3aMbIKaHHE.

Konoencamop 6 yenu nocmosinnozo moxa.

Texnuueckue ycmpoucmea u mexHonro2uieckue npoyeccyl: aMnepmeTp,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON SHEPTUH.

Hemoncmpayuu

N3mepenne cuiibl TOKA U HaPsKEHUSL.

Hccneoosanue 3asucumocmu cunbl moKa om HanpsafceHus 0isl pe3ucmopa,
JIaMNbL HAKATUBAHUS U C8eMOOU0OA.
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JIEKTPOOCBETUTENBbHBIE IPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKyyM-
HBIN O, TEPMUCTOPBI U (POTOPE3UCTOPBI, MOJTYITPOBOJHUKOBBIN MO,
rajJlbBaHHKa.

Jemoncmpayuu

1. W3mepeHue cuiibl TOKA U HAllPSHKEHUS.

2.  3aBUCHMOCTH COTPOTUBIICHHUS IIIUHAPHUECKIX POBOJTHUKOB OT
JUIMHBI, IJIOLAAN OTIEPEYHOr0 CEYEHUs U MaTepuaa.

3. CmemanHoOe coeIMHEHNE TIPOBOIHUKOB.

4. Tlpsimoe uzmepenue D/]C. KopoTkoe 3ambIkaHN€e TaIbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

5. 3aBUCHMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPBHI.

6. IIpoBOOMMOCTB 3JEKTPOJIUTOB.

7. HckpoBoii pa3ps 1 IpOBOAUMOCTh BO3/1yXa.

8. OIHOCTOPOHHSIS MPOBOJAUMOCTD THOIA.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie pabomot

1. 3yuenue cMemaHHOTO COeIMHEHUS pE3UCTOPOB.

2. N3mepenune 3/1C uctouHnka TOKa ¥ €ro BHYTPEHHETO COTIPOTHUBIICHUS.

3. Habmronenue snekrponmsa.

3aBUCHUMOCTb COMPOTUBJICHUS HUIMHAPUYECKUX POBOTHUKOB OT JUTHHBI,
IJIOIA U TTOTIEPEUHOTO CEUCHUS U MaTepuara.
Hccneoosanue 3asucumocmu cuibl moKka om CONpOmMuGieHuUsi Rpu NOCMOosH-
HOM HANPAACEHUU.
[Ipsimoe nu3mepenue I/1C. KopoTkoe 3aMbIKaHUE TATbBAHUYECKOTO IJIEMEHTA
Y OIICHKA BHYTPEHHETO CONpOTUBIEeHUA. Cnocodwl coeouHenusi UCmoyHUKO8
moka, I/C bamapeii.
Hccneoosanue pasnocmu nomenyuano mexicoy noaocamu UCMo4HuKa moka
OM CUJIbL MOKA 8 Yenu.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKym
Hccneoosanue cmeuannozo coeOuneHus pe3ucmopos.
Hsmepenue yoenbHoeo conpomueierus nposoOHUKOS.
Hccneoosanue 3asucumocmu cuibl moka om HaAnpsiicerust Ons 1amMnol
HAKATUBAHUSL.
Yeenuuenue npedena usmepenus amnepmempa (6o1ommempa,).
N3mepenne 3/1C u BHYTpEHHETO COMPOTUBJIEHUSI HCTOYHUKA TOKA.
Hccneoosanue 3asucumocmu I/C eanveanuuecko2o snemenma om spemeHu
npu KOPpOMKOM 3AMbIKAHUU.
Hccneoosanue pasnocmu nomenyuanos medxicoy noaocamu UCMo4HUKa moka
OMm CUJIblL MOKA 8 Yenil.
Hccneoosanue 3a6ucumocmu noae3Hol MOWHOCMU UCMOYHUKA MOKA OM
CUJIbL MOKA.

HabGmronenue smekrpoamnza

4.3 Toxku B pa3HbIX cpeaax (6 yacoB)

:‘)J'ICKTpI/I‘leCKaH IMPOBOAUMOCTD pa3/IMYHbIX BCIICCTB. :‘)J'ICKTPOHHaH IIpOBO-
JUMOCTB TBépI[LIX METaJIOB. 3aBHCHMOCTD COITPOTUBJICHHUA MCTAJLJIOB OT
TEMIICPATYPHI. CBerHpOBO,Z[I/IMOCTB.

SHGKTpI/I‘leCKI/Iﬁ TOK B BAKyyMC. CsoiicTBa SJICKTPOHHBIX ITYYKOB.
HOJ’IyrIpOBO,Z[HI/IKI/I. CoOcTBeHHas U mpuMecHas HIpoBOAUMOCTD IMOJIYIIPO-
BOIHHUKOB. CsoiicTBa p—n-nepexona. HOJ'IyTIpOBOI[HI/IKOBBIC HpI/I60pLI.
QHGKTpI/I‘leCKI/II\/'I TOK B JJICKTPOJIUTAX. 3J'IeKTp0J'II/ITI/I‘leCKa}I JUucconuanus.
3HeKTpOHI/I3. 3aKoHBI d)apaz[e;l AJIL JICKTPOJIN3a.

QHGKTpI/I‘leCKI/II\/'I TOK B ra3zax. CaMOCTOSITeIIbHEIN 1 HECAMOCTOSTCIbHBIN
pa3p4n. Pazauynbie THUIIBI CAMOCTOSTEIBHOTO paspsaa. Monanus. Ilna3zma.
Texnuueckue ycmpoﬁcmea U npakmuyeckoe npumernerue: ra3opa3psaaHbic
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JIaMTIIBI, SJICKTPOHHO-Ty4eBast TPYOKa, TOIYIIPOBOIHIUKOBBIC TPUOOPHI: U0,
TPAH3UCTOP, POTOANO, CBETOINOT; TalIbBAHUKA, pPAQUHUPOBAHKE MEIH,
BBITUTABKA AJTFOMUHUS, YJICKTPOHHASI MUKPOCKOTIHSL.

Hemoncmpayuu

3aBUCHMOCTB CONIPOTUBJICHHUS METAIIIOB OT TeMIieparypsl. [IpoBogumMocTts
AIIEKTPOJIUTOB.

3axonwl snekmponusa Papades. Hckpogoti pazpso u npoeoouMocms 8030yXd.
CpasHenue npogooumocmu Memanios u noaynpo8oOHUKOS.

OaHOCTOPOHHSIS TPOBOAMMOCTE JINO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul, npaKmuxKym
Habmronenue snexrponuza. Msmepenue 3apsaoa 00HOBANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomusienuss mepmopezucmopa om mem-
nepamypbi.

CHamue 6onbm-amnepHol XapaKkmepucmuxku ouood.

OUBNYECKNH ITPAKTUKYM (16 uacos)

Cnocobbl usmepenust usudeckux 6eludUH C UCHONL30BAHUEM AHATIO208bIX
U YUPoBbIX UzMEPUMENLHBIX NPUOOPOB U KOMNLIOMEPHLIX OAMYUKOBbIX CUCEM.
AbcomomHule u omHOCUmMeNbHble NO2PEUHOCIU USMePEeHUl PU3UYeCKUxX geu-
yun. Qyenka eparuy nocpeuHocmell.

IIpogedenue KoceeHHbIX UzMepeHull, UccIe008aHull 3asucumocmeti guzuie-
CKUX BEIUYUH, NPOBEPKA NPEONONCEHHBIX cunomes (8blOop u3 pabom, onu-
CAHHBIX 8 MeMamuyecKux pazoenax « Yuenuveckuii sxcnepumenm, 1abopa-
MopHvle pabomvl, NPAKMUKYMY).

Peseps (2 gaca)

Peseps (10 gacoB)
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TemaTn4deckoe INIAHUPOBAaHUE KypcCa

10 kaace

bazoBelit ypoBeHsb (2 yaca)

| YrayoneHHbId ypoBeHb (5 4acoB)

Kon-Bo | Tema: ®u3uka u MeTObl HAYYHOT0 MO3HAHUSA 2/54 Koi-Bo
4acoB 4acoB
1 ®u3uka — Hayka o npupoje. Hayunsle MeToapl 11o-
3HaHUS OKpYXaroiero Mupa. Poib sxcnepumenTa u
TEOPHUH B TIPOIIECCE MO3HAHUS MPUPOIBI. DKCIIEPH-
MEHT B ¢uzuke. MoaenupoBaHue pU3NYeCcKuX siBie-
HUW U ITPOLIECCOB.
Hemonctparmu 1. AHanoroBsie  IU(PPOBLIE U3ME-
pUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
1 Hayunsle runore3pl. @u3ndeckue 3aK0OHbI U TEOPHH.
['panutpl mpuMeHUMOCTH (PU3UUECKUX 3aKOHOB.
[Ipunnun coorBercTBus. Posib u MecTo Gu3UKH B
(dbopMHUpPOBaHUM COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOUN IEATEIBHOCTH JIIOACH.
Cnocobbl usmepenus puzuieckux eIuduH (aHano2o8vle U yugposvie usmepu- 1
mejbHble NPUbOPbl, KOMNbIOMeEPHble 0amuukosvle cucmemst). [loepewnocmu
usMepeHull puzuecKux eerudut (AOCOIOMHAL U OMHOCUMENbHAS).
Mooenuposanue usuueckux signenutl u npoyeccos (mamepuanivhas mouxa, ao- | 1
CONIIOMHO MBEPOOEe Melo, UOEAbHAS HCUOKOCb, UOEAIbHBIL 2A3, MOYEUHbL 3a-
pAo).
Jlabopamopnas paboma: Hzmepenue cuivt moxa u Hanpsiyicenus: 6 yenu nocmo- | 1
SAHHO20 MOKA NPU NOMOUU AHATIO208bIX U YUPDPOBBIX U3MEPUMENbHBIX NPUOOPOS.
Tema: Mexanuka 18//354
Kunemaruka 4/104
1 Mexanuueckoe aBuxeHue. OTHOCUTEILHOCTh Me-

XaHUYCCKOT'O JBHUXKCHUA. Cucrema otcuéra. TpaeK-
TOpUs. HepeMemeHHe, CKOpPOCTHb (CpC,Z[HSISI CKOPOCTD,
MI'HOBCHHAasA CKOpOCTB) " YCKOPCHUC MaTepHaﬂLHOﬁ
TOYKH, UX IPOCKIUHN HA OCU CUCTCMbI KOOPJAUHAT.
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CrnosxeHue nepeMeleHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBkeHue. ['paduky 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U IIEPEMEIIEHUA MaTe-
puabHOM ToukH OT BpeMeHu. CBoOOAHOE Na/IeHuE.
VYckopenue cBOOOTHOTO MMaICHHUS.

Leuorcenue mena, 6pouteHH020 NOO Y2l0M K 20PU3OHMY..

3asucumocms KoOpOUHaAmM, CKOPOCMU U YCKOPEHUs. MAMEPUATbHOU MOYKU OMm
epemenu u ux paguxu

Pewenue 3a0au no meme «/[eudsicenue mena, 6poutenHo2o noo yeiom K 20pu-
30HMY. »

KpuBonuneiiHoe npmxenue. JIBuKeHne MaTepruaibHoi | .

TOYKH TT0 OKPY>KHOCTH C IMOCTOSTHHOM TI0 MOTYITIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, TIMHEWHASI CKOPOCTb.
[Tepuoxa u yactora obpamenus. LleHTpocTpemMurtens-
HOE YCKOpEHUe

JlabopaTtopHnas padoTa: M3yueHne HepaBHOMED-
HOTO JIBMDKEHUS C IIEITBI0 OTIPE/ICTICHNs MTHOBEHHON
CKOpOCTH.

. Llenmpocmpemumenvhoe (HopmanvHoe), KacamenvbHoe (MaHeeHYUAIbHOe) U
NOJIHOE YCKOPeHUe MAmepudibHOU MoyKu

Pewenue 3a0au

Jlabopamopnas paboma: Hccredosarue 3asucumocmu nepuooa oopaujeHus Ko-
HUYECKO20 MASMHUKA OM €20 Napamempos

JAunnamuka 7/10u+

[Tpuniun otHocutenbHocTH ["anunes. [lepBsiii 3a-
KOH HrroToHa. MHepumanbHble CHCTEMBI OTCYETA.

Macca Tena. Cuna. [lpuHuun cyneprno3uuuu Cuil.
Bropoii 3akoH HproTOHa 1151 MaTepruanbHOU TOYKH.
Tperuii 3akoH HproTOHA U151 MaTEpUaIbHBIX TOYEK

Heunepyuanvhsie cucmemsl omcuéma (onpeoenenue, npumepwl). Bec mena, 06u-
JHCYUWe20C5 C YCKOpeHueMm
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Cratuka (1 u3 4) Crnoowcenue cun, nPUiLONCeHHbIX K MEEPOOMY meiy.

Cratuka (2 u3 4) LJenmp msicecmu mena.

3aKoH BCEMUPHOTO TATOTeHHs. Cuia TSKECTH.
IIepBas kocMu4eckas CKOPOCTh

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

DKBUBANEHMHOCTb 2PABUMAYUOHHOU U UHEPMHOU MACCH. 3a8UCUMOCTb YCKOPEHUS.
C80000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NIAHENbl U OM 2eocpapu-
yeckoll wupomol. Jludicenue nebechvix mei u ux cnymuuxos. 3axonuwt Kennepa.

1

/[agnenue. 'uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «ﬂuHaJvzuKa»

Tpenune. Buapl TpeHus (okos, CKOJIbXKEHHS, Kaue-
Hus). Cuia Tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJIbXKEHUS U cuia TpeHus nmokos. Koaddumment
TpeHust. Cuita COpOTUBIICHUS TPU ABMKEHUU TeJia B
AKUJKOCTHU WU Ta3e.

HOCTyrIaTeJ'IBHoe " BpaliaTCJIbHOC ABUKCHUC ab-
COJIFOTHO TBép,[[Ol"O TCIa.

MOMEHT CHIBI OTHOCHTEIIFHO OCH BpalCHH. IIneuo
CHIIBI. Y CIIOBHA PaBHOBCCHA TBép,Z[OFO TCIa.

(Cratuka 3 u3 4) YVemoiiuusoe, neycmouuugoe, 6e3pasiuunoe pasHosecue.
Jlabopamopnas paboma: Hzmepenue Kodgpuyuenma mpenus no 8eauyune yeio-
6020 K02 puyuenma zasucumocmu Fmp(N).

Ipaxmuxym «H3mepenue pagnooeticmayoujeli cul npu 08UN*CeHUuU 6pycKka no
HAKJIOHHOU NJIOCKOCMUY

Ipakmuxym «HM3mepenue pasnooeticmsyroueli cui npu 08udceHur 6pycka no
HAKAOHHOU NJIOCKOCTUY

JIaGopatopHas pabota «MccnenoBanue ycioBui
pPaBHOBECHS TBEPIOTO TeEJIa, UMEIOLIEr0 OCh Bpallle-
HUSD.

(Cratuka 4 u3 4) JlaboparopHasi padora «/3yueHne ycTOHYMBOCTH TBEPAOTO
TeJa, UMEIOLIETO IIOIA(b OMOPHI.»
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3akoHbI coXpaHeHus B Mexanuke 6/10

Nmnynec MaTepuanbHONU TOUKHU (Tela), CHCTEMBI Ma-
TEPUATBHBIX TOYEK. VIMIynbc cuibl 1 U3MEHEHUE
UMIIYJIbCA TeNa. 3aKOH COXpaHEHUs uMIyibca. Peak-
THUBHOE JIBYKEHUE

Momenm umnynvca mamepuanvrot mouxu. Ilpedcmasnenue o coxpaneHuu mo-
MeHmMa UMNYIbCA 8 YEHMPATbHBIX NOJSX.

Llenmp macc. Teopema o 0sudsceHuu yenmpa macc.

Pewenue 3a0au no meme «3axon COXPAHEHUS UMNYTIbCA»

PaGora crnbel. MOIIHOCTE CHITHI.

Kunernueckast sHEprust MaTepUaIbHON TOUKH. Teo-
pema 00 U3MEHEHUH KUHETUYECKOM SHEpruu.

Paboma cunvl na manom u na koneunom nepemewienuu. I paguueckoe npeo-
cmaeienue pabomol CUJbL.

Ipakxmuxym «HM3mepenue umnynvca mena no mopmo3sHoMy nymu.»

Ipakxmuxym «HM3mepenue umnynvca mena no mopmo3sHoMy nymu.»

[ToTenumanesHas sueprus. [loreHnnanbHas sHeprus
ynpyro nehopMupoBaHHON NpyKkUHBI. [loTeHnans-
Hasi PHeprus Tena BOIu3u nosepxHoctu 3emiu. [lo-
TEHIMATbHbIC U HETIOTeHIINANIbHbIEe CHIIbL. CBsI3b pa-
00ThI HETIOTEHIIUATIBHBIX CUJI C U3MECHEHHEM MeXa-
HUYECKOU SHEPTUU CUCTEMBI TEJ

3aKOH COXpaHEeHUsI MEXaHMUECKOH SHEPrHH.
VYnpyrue u Heynpyrue cTojkHOBeHMs. JlabopaTopHas
paboTa «/M3yueHune abCcoIIOTHO HEYIPYTOTO yaapa ¢
MIOMOIIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB)

HOm@HL]ua]ZbHa}Z JHepeus meia 6 OaHOPOaHOM epasumayuOHHOM noiie. Tlomen-
UUAJIbHAA dHepcUsil meia 6 cpasumayuOHHOM noJjie odHopodnozo uapa (eHympu u
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éHe wapa). Bmopas kocmuueckas ckopocmo. Tpemuvs KocMuyeckas ckoOpocme.

Ypasuenue Bepnyinu 01 udeanbHotl JH#cUOKOCMU KAK clledcmaue 3aKOHA coXpa-
HeHUs MEXAHUYECKOUL dHEP2UU.

Jlabopamopnas paboma « Onpedenernue pabomul CUbl MPEHUsL NPU OBUHCEHUU
meja no HAKJIOHHOU NIOCKOCTIL »

Tema: MosekyasipHasi pu3uKa ¥ TEPMOAMHAMHUKA

24/49

OCHOBBI MOJICKYJISIPHO-KHHETHYeCKOU Teopru 9/15+3

(mpakTUKyM)

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI
TEOPHUU U UX ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxenue. Juddysus. Xapakrep IBUKEHUS U B3au-
MOJEMCTBUS YacTHIl BelecTBa. Moiean CTpoeHus
ra3oB, JKUJKOCTEH U TBEPJBIX TNl U OOBSICHEHHE
CBOJCTB BeIlleCTBAa HA OCHOBE ITHX MO/IENIEH.

Macca u pazmepsl MoJiekyi. KoinuecTBo BeniecTna.
[Tocrostnnas ABoraapo. TemnaoBoe paBHOBECHE.
Temneparypa u e€ uamepenue. lllkana remmnepartyp
Henscns

Pewenue 3aoau

Pewenue 3aoau

Jlabopamopnas paboma: Hccreoosanue npoyecca ycmaHno8ieHUus meniogozo
pasHogecusi npu menioooMene Mexicoy 2opayell U X0100HOU 80001

Moens uaealabHOTO Trasa. OcHOBHOE YPpaBHCHUC MO-
HeKYHHpHO-KHHeTquCKOﬁ TCOPHUHU UACAJIBHOI'O I'a3a.

AbGcouoTHas TeMIlepaTypa Kak Mepa CpeHen Ku-
HETUYECKOU DHEPTUHU TEIIIOBOIO JIBWKEHHS YaCTHUL]
raza. [IIkana remneparyp Kenbsuna.

Mooens udeanvroeo eaza 6 MKT: uacmuyul 2aza 08us*Cymcsa Xaomuiecku u He
83aUMOo0elicmayom opye ¢ 0pyeom
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Ce3b abconomuoll memnepamypvl mepmMoOUHAMUYECKOU CUCTEeMbL CO CPeOHell
KUHemu4eckol 3Hepeueli NOCIMynameibH020 menio8o20 08UNCEHUs e€ uacmuy

Pewenue 3a0au no meme « Ocnosnoe YypaeHerue MOJZ@K_)/JUZPHO'KMH@WZL[U@CKOZZ
meopuu»

l'a30BBI€ 3aK0HBI. YpaBHEHHE MeHaenee-
Ba—Kunaneiipona. 3akon JlanpToHa

H3OHpOIlCCCI)I B HACAaJIbHOM ra3€ C IIOCTOSIHHBIM KO-
JIMYECTBOM BCIICCTBA

Ipaxmuxym «H3yuenue uzomepmuueckoco npoyecca (PeKOMeHO08AHO UCNONb-
308anue yugposou 1abopamopuir). »

Ipaxmuxym «H3yuenue uzomepmuueckozo npoyecca (PeKOMeHO08AHO UCNONb-
308anue yugposou 1abopamopuir). »

Pewenue 3a0au no meme «I'azoevie 3axonvly

I'paduueckoe mpeacTaBIeHHEe U30TPOIIECCOB: U30-
TepMa, U30xopa, uzobapa.

JlabopaTtopHnas pabota: OnpeneneHrne Macchl BO3Iyxa
B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEHU 00bhEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEH.

JlaGopaTtopHnast pabota «3ydeHne n300apHOTO MpoIeccay

Pewenue 3a0au no meme «Hzonpoyeccuvl 6 udeanbHom 2ase ¢ NOCMOAHHBIM KO-
auuecmeom gewecmaa. I pagpuueckoe npedcmasienue u30nNpoyeccos. usomepmd,
usoxopa, uzobapa»

Pewenue 3a0au no meme «HMzonpoyeccul 6 uoeanbHom eaze ¢ NOCMOSAHHbIM KO-
auuecmeom gewecmaa. I pagpuueckoe npeocmasienue u30npoyeccos. usomepmd,
usoxopa, uzobapay

Obodwarowuti ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOU Meopuu»

OcHnoBbl Tepmogunavuku 10/20

Tepmonnnamuueckas cucrema. BHyTpeHHss sHeprus
TEPMOIUHAMHYECKON CHCTEMBI B CIIOCOOBI €€ n3Me-
HeHus. KonmnyecTBo TemnoTs u paboTa.

BHy’TpeHHfIfI OHEPTHUA OAHOATOMHOI'O UACAIIBHOTO I'a-
3a.
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3aoanue énewnux ycrosuii ons T/ cucmemvol. Buewnue u 6nympennue napa-
mempwl. [lapamempuol T/] cucmemvl Kak cpeonue 3HaueHus 6eUYUH, ONUCHIBAIO-
Wux eé cocmosiHue Ha MUKPOCKONUYECKOM YPOBHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvnas penaxcayus 1/ cucmemvol
K Menyiogomy pagHo8ecuio.

Mooenb udeanvrnoco 2aza 6 mepmMoOUHamMuKe — CUCMeMa YPAasHeHUll: ypasHeHue
Menoeneesa—Knanetipona u evipasxcenue 05l BHympeHHell IHepeuu. Ycinosus
NPUMEHUMOCTU MO MOOENU. HU3KAS KOHYeHmpayus 4acmuy, 8blcoKue memne-

pamypol

BI/I)IBI TCIIonepeaaqyun: TCrjIonmpoBOJHOCTb, KOHBCK-

LM, U3JTyYEHUE. Y IeTbHAs TEIVI0EMKOCTD BEIIIECTBA.

KonundecTBo TemnoTsl npu Temonepeaaye.

[Tonsarue 06 agnabaraom mpouiecce. [1epBbiit 3akoH
TEPMOJUHAMHUKN

Ksazucmamuueckue u Hecmamuueckue npoyeccuwl.
Onemenmapnas paboma ¢ mepmoournamuie. Boiuucnenue pabomsi no epaguxy
npoyecca na pPV-ouazpamme

Yoenvnas u monapnas mennoémxocmu eewecmesa. Ypasnenue Maiiepa

Yoenvuas mennoma ceopanusi monausa. Pacuém xonruvecmsea meniomol npu
menyionepeoaye

[IpuMeHeHHEe TepBOro 3aKOHA TEPMOIMHAMHUKH K
n3onpoueccam. ['paduueckas uaTEprIpeTaIIMSs pa-
0OTHEI rasa.

Bropoii 3akon TepmoauHamuku. HeobpatuMocTh
MIPOLIECCOB B IPHUPOJE.

Pewenue 3a0ay no meme «HpuMeHeHue nepeo2o 3aKoHa mepModuHaMuKu K U30-
npoyeccamy

Konuuecmseo mennomul u paboma kax mepuvl usmenenus enympenneti snepauu T/
cucmembl

Bmopoii 3axon mepmoounamuxu 0Jis HepAGHOBECHBIX NPOYECCOB. HEBOZMONCHO
nepeoams meniomy om 0oJiee X0100H020 mea K Oojlee Hazpemomy 6e3 KOMneH-
cayuu (Knayzuyc).
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TermoBbie MaluHbl. [ [puHLIKIIBI AERCTBUS TEMIOBBIX
maruH. [IpeoOpa3oBanus SHEPTUU B TEIIOBBIX Ma-
muHax. KII/ TermoBoi mammssl. [ukin KapHo u ero
KIII.

DKOJIOTHYECKHE MTPOOIIEMBI TEIO3HEPTETUKH.
JlabopaTtopHnas padorta «/3mepenue ynenpHOM Ten-
JIOEMKOCTI

Jlabopartopnas padora: VccienoBanue npoiecca OCThIBAHHS BELIECTBA.

Ilpakmuxym «. HUccnedosanue aduabammnoco npoyeccay

Ilpakmuxym « Hccnedosanue aduabamnoco npoyeccay

Oboobwarowuii ypox no meme « OCHOBbI MePMOOUHAMUKUY

ArperaTHble cocTOsiHMS BelecTBa. ®a3oBbie nepexoabl 5/14

[Tapoo6pazoBanue u konaeHcauus. Mcnapenue u
Kunenue. AOCOMIOTHASI M OTHOCUTENbLHAS BIAKHOCTD
Bo3ayxa. HacklieHHbli map

VY aenbHas TerioTa mapooopa3zoBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JAaBJICHUS.

HaCblLb;eHHble U HEHACLIUEHHbLE NAPbL. Kauecmeennasn 3asucumocms niomuocmu
u oaenenus HACbLIWERHO2O napa om memnepantypbol, UX HE3A6UCUMOCMb OM 00%-

émMa HacvlweHHo2o napa. 3asucumocms memMnepamypsbl KUneHust Om OaeieHus 6
HCUOKOCMU.

Pewenue 3a0au no meme «Abconomuasn u OmHOCUMENbHAA GLANCHOCHIbY

Jlabopamopnas paboma «H3yuenue c80licme HACLIUEHHBIX NAPOB. »

TBépnoe Teno. Kpucrammueckue u amopgHbie Tema.
AHU30TpONHS CBOMCTB KpUCTAIUIOB. JKuakue Kpu-
ctaibl. CoBpeMEHHbIE MaTEpUAJIbI.

[InaBnenue u KpucTaIM3aNMs. Y JeNbHas TeIIoTa
iaBneHus. CyOaumariusi. YpaBHEHUE TETJIOBOTO
OataHca.
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Jegpopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooyne FOuea.
Ilpeoden ynpyeux oeghopmayuii.

Tennosoe pacuiupenue sxcuoxocmeti u meépovix mej, 00vbEMHOE U TUHEUHOe
pacuupenue.

AHeapmonuzm mennogulx KoieoaHuu Yacmuy eeujecmsd Kak NPULUHA meniogo2o
pacuupenus mei (Ha KauecmeenHoM YposHe).

JlabopaTopast padota «3mepeHrne 0THOCUTEIBHON
BJIQKHOCTH BO3JIyXa.)»

Jlabopatopas paborta «13mepenue moaynsa FOura»

O0606maronuii ypok 1no teme «ArperaTHble COCTOSI-
HUS BEIIECTBAY

IIpeobpazosanue suepeuu 6 ghasosvix nepexooax. Ypasnenue mennogozo 6anam-
ca.

Hoeepxuocmuoe HamAsiCeHue. Koaqbgbuuueum NOBEPXHOCMHO20 HAMAINCEHUAL.
Kal’luﬂﬂﬂprle A6JIEeHUAL.

Jlasnenue noo uckpuenénnot nogepxnocmoio Hcuokocmu. @opmyna Jlannaca.

Tema: DnexkTpoauHamuka 22/54

DaexkTpocraTuka 10/ DiaekTpuyeckoe mosie 24

DJIeKTpu3aIus Teil. DIEKTpUUYECKuil 3apsia. [Ia
BH/JIA DJIEKTPUUECKUX 3apsaoB. [IpoBoanuky, nu-
AIIEKTPUKHU U TOJYIIPOBOIHUKU. 3aKOH COXpaHEHUs
ANIEKTPUYECKOro 3apsaa. BzaumoeiictBue 3apsaos.
3akoH Kynona. ToueuyHblil 2JIEKTPUYECKUI 3apsi.

DnekTpuyeckoe noJie. Hanpsok€HHOCTD leKTpuye-
ckoro noJist. [TpuHIMNI Cynepro3uimu 3JeKTPUIECKUX
noJiei. JInHuM HanpsHKEHHOCTU AIIEKTPUUECKOTO T10-
1A,

Ilone moueunoeo 3apada. llone pasnomepno 3apsaxcennotl cghepui. Ilone pasro-
MEpPHO 3apAdNCeHH020 No 00bEMY wapa

Ilone pasnomepho 3apsicenHou 6ecKoHeuHou ni1oCKOCmu

Pewenue 3aoau
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PaGora cui anekrpocrarudeckoro mouis. [Toreniuan.
Pa3Hocth norennumanos

HpOBOl[HI/IKI/I " AUBJICKTPHUKHU B 3JICKTPOCTATUICCKOM
I10JI€. I[I/IBJIGKTpI/I‘-IGCKaﬂ IMPOHUIIaCMOCTb.

HOmeHL;MClJZbHOCI’I’lb dJleKmpocmanmuieckKkoco noJisl. HomeHuuaﬂbHaﬂ OHep2usl 3a-
pﬂda 6 JJleKmpocmamu4ecKom noJie.

Kapmunel aunuii nanpsscénnocmu 2mux noseti u 3K6UNOMeHYUAIbHLIX N08epX-
Hocmell.

Oonopoonoe snekmpuueckoe noie. Césa3b HANPANCEHHOCU NOJISL U PAZHOCIU
NOMEHYUANO08 0I5 INEKMPOCMAMULECKO20 NOJIA (KAK 0OHOPOOHO20, MAK U He0O-
HOPOOH020).

DnekTpoéMKocTb. KoHeHcaTop.

DIEeKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPA. DHEPIrUst
3apsHKEHHOTO KOHJIEHCaTopa

Ilapannenvroe coedunenue KonoeHcamopos

Tlocneoosamenvroe coedunerue KOHOEHCAMopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomeHyuanios (HanpsaiceHus)
npu nocied08amenbHOM COeOUHeHUU KOHOEHCAMOopOa.

JlaboparopHas pabota «3mepeHue aeKTpoEMKOCTH
KOHJICHCATOPA.»

OO6o0maromuii ypok 1mo TeMe «JIEeKTPOCTATUKA»

O0600marmuii ypok 1o TemMe « JIEKTPUIECKOe MOJIeH»

ﬂeuofceﬂue 3apﬂDfC€HH012 yacmuuyvl 6 OaHOPOOHOM INIEKMPUHUECKOM noJie.

Jlabopamopnas paboma « Habnooenue npespaujenus SHepeuLl 3apaiceHHo20 KOH-
0eHcamopa 6 IHeP2UIo U3LYYEHUs CeMOOU00a. »

Pewenue 3a0au

Texauueckue yCTpOﬁCTBa U IIPAKTUYICCKOC ITpHUME-
HCHHUC: DJICKTPOCKOIIL, SJICKTPOMETP, IJICKTPOCTATH-
YCCKasd 3almuTa, 3a3CMJICHUC BHeKTpOHpI/I60pOB,
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TexHuueckue ycTpouCcTBa U IPAKTUYECKOE IIPUME-
HEHHE: KOHJIEHCATOP, KONMPOBAJIbHBIN anmapar,

CTPYMHBIN IIPUHTED

TexHnyeckre ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: KOHJIEHCATOP, KOIUPO-
BaJIbHBIN ammapar, CTpyWHBIN IPUHTED, eenepamop Baw de I paaga.

Pewenue 3a0au no meme « aﬂeKmpZ/ﬂlQCKO@ noney»

Pewenue 3a0au no meme « aﬂeKmpZ/ﬂlQCKO@ noney»

Oboowarowuii ypok no meme « ekmpuieckoe nojiex»

IMocTosiHHbBIN 31ekTpUUeckuii TOK. Toku B pa3ubix cpenax 12/30

DneKTpuyecKuil TOK. Y CJI0BHS CYIIECTBOBAHUS
ANIEKTPUYECKOTr0 TOKa. VICTOUHHKH TOKa.

Cuna Toka. IlocrossHHbI TOK. Hanpshxenne.

Hanpsiocenue U u 3/[C E

HpakmuKyM «Hccenedosanue zasucumocmu cuivl moxka om HANPAMNCEHUA onst

JamMnvl HAKAIUBAHUA. »

HpakmuKyM «Hcceneoosanue 3agucumocmu cuibl moKa om HANpAHCEeHUA ons

JaAmMnvl HAKAJAUBAHUA. »

3akoH Oma 1 yyacTKa IeIH.
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICITLHOE COTIPO-

THUBJICHHUC BCIICCTBA.

HOCJ’IG,Z[OB&TCJ'IBHOC, napajajiCJIbHOC COCIUHCHUC
IIPpOBOAHUKOB. CMmemniaHHoe COCIUMHCHHUEC ITPOBOJHU -

KOB

KOHaeHCClWIOp 6 yenu nocnioAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 0ns yuacmra yenu»

Pewenue 3a0au no meme «3axon Oma 0ns yuacmxka yenu»

Pabota snexkrpuyeckoro Toka. 3akoH J[xoy-

ns—JIenia. MoIHOCTh QJICKTPUYCCKOT'O TOKA.
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O/1C u BHyTpeHHEE CONPOTUBIIEHHE UCTOYHHUKA TO-
ka. 3axoH OMa Juis [0JIHOH (3aMKHYTOI1) 2JIEKTpU-
yeckoil nenu. KopoTkoe 3aMbIkaHue.

Pacuém pazsemenénunvix sanekmpuuecxux yenei. Ilpasura Kupxeogpha

Pacuém pazsemenénnvix anexkmpuueckux yenei. Ilpasura Kupxeogpha

Pacuém pazsemenénnuvix snexmpuueckux yenei. Ilpasuna Kupxeoga

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAILIOB.
3aBUCUMOCTb COTIPOTHUBIIEHUSI METAJJIOB OT TEM-
neparypbl. CBEpXIpPOBOJAUMOCTb.

DneKTpuYecKnil TOK B Bakyyme. CBOMCTBA JJIeK-
TPOHHBIX TyYKOB.

Jlabopamopnas paboma «Yeenuuenue npedena usmepenus amnepmempa (60.1o-
mmempa)»

Pewenue 3a0au

Pewenue 3a0au

[TonynpoBoanuku. CoOCTBEeHHAs U IPUMECHAs
MIPOBOJMMOCTH MOJTYINPOBOIHUKOB. CBOMCTBA
p—n-nepexona. [loynpoBoAHUKOBEIE TPHUOOPHI.

DNeKTpUUYECKUi TOK B pacTBOpaxX U paciuiaBax
ANEKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLUALHS.
DIeKTpOoIu3.

3axonvl @apades 015 31eKmMpoaU3a.

Jlabopamopnas paboma: Hccneoosanue 3asucumocmu 3/]C eanveanuieckoco
9NeMeHma om épemeru npu KOPOMKOM 3aMbIKAHUU

Pewenue 3aoau

DNeKTpUYEeCKUuid TOK B razax. CaMoCTOSTEIbHBIN U
HECAMOCTOSTENbHBIN pa3psaa. Momuus. [Tnazma.
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1 JIaboparopHuas padota: Usmepenue DJ1C Jlabopatopnas pabota: HccienoBanue pa3HOCTH NOTEHIIMAIOB MEX1Y MOJIIOCAMHU
Y BHYTPEHHETO CONPOTHUBJICHHUS UCTOYHUKA TOKA. MCTOYHUKA TOKA OT CHJIBI TOKA B IEIH.
Pa3znuynvie munvr camocmoamenvnoco paspsaoa 1
Ipakmuxym « Cusamue 8016m-amMnepHol Xapakmepucmuxku ouood. » 1
Ipaxmuxym « Cusamue 8016m-amMnepHol XapaKkmepucmuxu ouood. » 1
1 [ToBTOpEeHuE TeMbI «MexaHnKa»
1 [ToBTOpeHune Tembl «MexaHuKa» Ilpaxmuxym «3mepenue pasrnooeticmayroweti Cull npu 08UNCEHUU OPYCKa no
HAKAOHHOU NIOCKOCMU. »
Ipaxmuxym «HM3mepenue Koaghuyuenma nogepxHocmHno20 HamsaiceHus» 1
Koumponvnas paboma 1
1 [ToBTOpEHME TEMBI «ArperaTHble COCTOSIHUS BEIlEe-
CTBa»
[ToBTOpEeHME TEMBI «ATperaTHbIE COCTOSHUS Bellle-
CTBa»
H3zmepenue koaghuyuenma nosepxnocmuoeo namsicenus Mizmepernue aoco- 1
JIOMHOU BIAHCHOCMU 8030VXA U OYEHKA MACCbL NAPO8 8 NOMeujeHUU
H3zmepenue xod¢huyuenma nosepxnocmnoeo Hamsoicenus Mzmepernue abco- 1
JIOMHOU BIAHCHOCIU 8030YXA U OYEHKA MACChbl NAPO8 8 NOMeueHUU
Obodwarowuti ypox 1
68 Peseps 2/10 170
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