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IHHOACHUTEJIBHASA 3AIINCKA

MojenbHasi CHHXpOHU3UPOBaHHAsA pabodas mporpaMmma 0a30BOT0 U YriyOIEHHOTO M3y4YeHUs MpeaMeTa
«Dusuka» B 10 kiacce pazpaborana Ha ocHoBe PaGoumx mporpamm cpeaHero oOmiero oOpa3zoBaHus IO
¢u3uku (0a30BBIA YpOBEHB, YIIIyOJIEHHBIH YPOBEHB), OJOOPEHHBIX peHIeHHEM (enepaibHOTO yued- HO-
METOMYECKOT0 00beIMHEHHS 110 001emMy oOpazoBanuto ot 29.02.2022r., mpotokon 7/22.

JlaHHas mporpaMMa CIy)KHT OCHOBaHHEM JIJIsl YIUTEIIS IO pa3paboTKe paboyei mporpamMMebl 1o (pHU3HKe B
KJlaccax, IJIe pean3yroTCs MYIbTHIPOQWIBHBIN yueOHbIi TutaH. B pasnmene «TemaTudeckoe IraHUpoOBa-
HUE» Y4eOHOTrO Kypca cojepikaHue oOydeHHs CHHXPOHHM3HPOBAHO IS OCBOCHHUS OOYYarOIIUMUCS TpeN-
MeTa Kak Ha 0a30BOM, TaK U yriyOJIeHHOM ypOBHE.

JlaHHas TporpaMMa OIpeesieT o0s3aTeIbHOe MPEIMETHOE COJepKaHNE, YCTaHABIMBACT MPUMEPHOE
pacrpeneneHre yaeOHbIX YacoB 10 TEMATHIECKUM paszieiaM Kypca i PeKOMEHIyeMYIO TTOCIeI0BAaTeIbHOCTh
M3YUYEHHs TEM W pa3ZesioB YIeOHOTO MpeaMeTa ¢ YUETOM MEKIPEIMETHBIX U BHYTPHITPEIMETHBIX CBS3EH,
JIOTHKH y4eOHOTO Tporiecca, BO3PACTHBIX 0COOCHHOCTEN oOyuatommxcs. [IporpamMa maér npeacraBieHne
0 TEISAX, codepacanuu, ooujeti CTpaTernd 00y4eHHUs, BOCIIUTAHUS U PAa3BUTHS OOYJAIOIINXCS CPEICTBAMHU
yaebHoro npeameta «Pu3uka» Ha yriayos€HHOM ypoBHE U 0a30BOM YPOBHE.

H3yuenue xypca usuxu yenyonénnozo yposHs no3gosem peaiu3osams 3a0a4u npogheccuoHanrbHol opu-
eHmayuy, HanpaeIeHo Ha cO30aHue YCl08Ull 01 NPOAGTIEHUS CBOUX UHMENNIEKMYAIbHbIX U MBOPYECKUX CNO-
COOHOCMEl KAXNCObIM YUAWUMCS, KOMOPble He0OX00UMbL 0151 NPOOOJINHCEHUS. 00PA308AHUS 8 BbLCULUX VUEOHBIX
3a6€0eHUAX NO PA3TUYHBIM PUSUKO-MEXHUYECKUM U UHIHCEHEPHBIM CNEeYUAIbHOCHISIM.

B mporpamme omnpenensitoTes ImiaHupyeMbIe pe3yibTaThl OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl: TUYHOCTHBIE, METAPEIMETHEIE, IPEIMETHBIE (Ha yrayoaéHHOM U 6a30BOM ypOBHE).
HaydHno-MeToos1orndeckoil OCHOBOM 11 pa3paboTKu TpeOOBaHWN K JIMYHOCTHBIM, METANpPEIMETHBIM
U MPEAMETHBIM pe3ysbTaTaM O00yYarolMUXcsi, OCBOMBILKX MPOrpaMMy CpelHero o0Iiiero o0pa3oBaHUs Ha
yriyOnEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXOI.

[Iporpamma BKJItOUAET:

IUTAaHUPYEMbIE PEe3yabTaThl OCBOEHUS Kypca (U3MKH Ha yriayOn€HHOM U 0a30BOM ypOBHE, B TOM YHCIIE
MpeIMETHBIE Pe3ybTAaThl MO rojiaM O0yUeHUS;

coJiepkanue ydyeOHoro npeamera «@u3ukay mo rojgam oOydeHus;

MIPUMEPHOE TEMATUYECKOE IJIaHUPOBAHUE C yKa3aHHMEM KOJIMYECTBA YAaCOB HA M3YyYCHHE Ka)KIOU TeMbI
U TIPUMEPHOM XapaKTePUCTHKON y4eOHOU NeATeIbHOCTH yJallluXCsl, pealnu3yeMoi MpHU W3Y4EeHUU ITHX
TEM.

[IporpaMma nMeeT HMpUMEPHBIA XapakTep U MOKET ObITh MCIHOJB30BaHA YUUTEISIMHU (U3UKH IS CO-
CTaBJICHUS CBOMX PabOYHX MPOrPaMM.

PaGouas nmporpamMmma He CKOBBIBAE€T TBOPUYECKYIO MHUIIMATHBY YUUTEIEH U MPEIOCTABISET BO3ZMOKHOCTH
JUIS peanu3aliyl pa3inyHbIX METOJUYECKUX MOAXOJ0B K MPEenoJaBaHui0 (pU3MKU Ha yriyOonéHHOM U Oa-
30BOM YpOBHE MpPH YCJIOBHH COXpaHEHHUs 00s3aTeNIbHON YacTu cojaepkaHusi Kypca. KommuecTBo dacoB
B TEMaTHYE€CKOM IUIaHWPOBAHUU HA M3YYEHHE KaXKJOU TEMBI SBISETCS OPHEHTUPOBOYHBIM U MOXKET OBITH
M3MEHEHO KakK B CTOPOHY YMEHBIIICHUS, TaK ¥ YBEJIMYEHHUS B 3aBUCMOCTHU OT PEATU3yeMbIX METOJHUECKUX
MOJXOJI0B M YPOBHS IMOATOTOBJIEHHOCTH YYalIUXCSl.

KypcuBoMm B TekcTe nporpaMmsl BbIA€NIeHbI aeMenThl Llenu u 3agaun, [IpeamMeTHBIX pe3yabTaToB U

Copepxanus yaeOHOTO MaTepuana, KOTOpbIe MPeCTaBICHbI s U3yYeHHsI Ha YIITyOJIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®U3UKA»

dusmnka Kak Hayka o Hambosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KaueCTBE Y4EOHOTO MpeaMeTa
B IIIKOJI€, BHOCHUT CYILLECTBEHHBIM BKJIaJl B CUCTEMY 3HaHMI 00 okpyxkatomieM mupe. LIkonbHbIi Kypc ¢u-
3UKH — CHCTEMOOOPA3YIOMIMKA JJIs1 €CTECTBEHHO--HAYUHBIX YUYE€OHBIX MPEAMETOB, MOCKOIbKY (pU3HUECKHUE
3aKOHBI JIeXaT B OCHOBE MPOLIECCOB U SIBIICHHUH, U3y4aeMbIX XUMHEH, Ouosiorueil, puzndeckoit reorpagueit
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U acTpoHOMHeH. Mcrmonb30BaHUE M aKTHBHOE NPUMEHEHHE (U3UYECKUX 3HAHUN OIPENeNUIo XapakTep
u OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHHA B cepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCaA,
MOJTy4EeHHUsI HOBBIX MaTepUAIOB € 33JJaHHBIMU CBOIcTBaMU U Ap. M3yueHne pU3MKH BHOCUT OCHOBHOM BKIIa[]
B ()OpPMHUPOBAHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA ydaluxcs, B (OpMUpPOBaHUE YMEHHUH MPUMEHSTH
HAYYHBII METO/I MO3HAHUS ITPU BBIIIOJHEHUN MU Y4€OHBIX UCCIICIOBAHUM.

B ocHOBy Kypca (U3MKH CpelHEil IIKOJIBI MOJIOKEH PsA WAEH, KOTOPhIE MOXXHO paccMaTpUBaTh Kak
MPUHIUIBI €TO OCTPOCHHS.

Hoea yenocmuocmu. B COOTBETCTBUU C HEM KypC SBJISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCEX pa3ieioB (PM3MKH, BKIIOUACT KaK BOIPOCHI KIIACCHYECKON, TaK U COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUH C HEH MaTepuai Kypca GU3UKu 00beTMHEH BOKPYT (PHU3UIECKUX
Teopuil. BenymmuMm B Kypce siBisieTcsi pOPMHUPOBAHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH,
BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzauus npeanogaraeT MCHoJb30BaHUE T'YMaHUTAPHOTO MOTEHIMAIa
¢u3nuecKoil HayKH, OCMBICIIEHUE CBSI3M Ppa3BUTHUS (U3UKHA C pa3BUTHEM OOIECTBA, a TAKXKe
C MHPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpuzuku yriayOoa€HHOTO YpOBHS MPEANOaraeT 3HakOMCTBO
C IUPOKUM KPYrOM TEXHHYECKHUX W TEXHOJOTHYECKMX MPUIOKECHUH M3y4eHHBIX TEOpUi M 3aKoHOB. [Ipu
9TOM PAacCMaTpHUBAIOTCS HAa YpPOBHE OOLIMX NPEACTAaBIECHUN U COBPEMEHHbIE TEXHHYECKHE YCTPOMCTBA
Y TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercsl MOCPEICTBOM BBEJIEHUS DJIEMEHTOB COJIEP)KaHUs, MOCBALIEHHBIX
9KOJIOTUYECKAM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHA,
a Takke 00CyXIeHHs MPoOIeM pallMOHAIBLHOTO MIPUPOAONIONB30BaHUS M SKOJIOTHYECKOW O€301MacHOCTH.

OcBoeHMe coJep’KaHusi MPOrpaMMbl JOJHKHO OBbITh IOCTPOCHO Ha MPUHIMIAX CUCTEM- HO-
JesITeNbHOCTHOTO noaxona. Jns pusuku peanuzanus 3TUX NPUHIUNOB 0a3upyeTcs Ha HCMOJIb30BAHUU
CaMOCTOSITEIBHOTO 3KCIIEpPUMEHTa KaK IMOCTOSHHO JAeWCTBYIomIero Qaxrtopa ydeOHOro mpouecca. /{us
VenyOnéHHO20 YPOBHA — MO CUCTNEMA CAMOCMOAMENbHO20 VUeHUYeCKO20 IKCNEPUMEHMA, BKII0UAIOUe20
@ponmanvHvle yueHuuecKue Onvlmsl NPy U3y4eHuy H08020 Mamepuaa, 1abopamopusie pabomul U padomol
npakmuxyma. Ilpu smom 803modicHbL 08a cnocoba peanuzayuu uuuecko2o npakmukyma. B nepsom cuy-
yage npakmuxym npogooumcs auoo 6 konye 10 u 11 knaccos, 1ubo nocie nepeoeo u 6mMopozo Noiy2ooull
8 KasxcooM u3 dmux Kiaccos. Bmopou cnocob6 — amo unmezpayus pabom npakmuxyma 6 cucmemy 1aoo-
Pamopuelx pabom, KOmMopwvle NPOBOOAMCA 8 npoyecce uzyyerus pazoeia (memwt). Ilpu smom noo pabo-
mamu NpaKmuKyma NOHUMAEMCs CAMOCMOSAMeNbHOe UCCIe008anue, KOMopoe NPo8ooUmcs no pyKogoo-
cmaey c8EpHYMo2o, 0000WEHHO20 8Uda De3 NOULA2080T UHCIPYKYUU.

B nporpamme cucrema y4eHHUECKOTO SKCIIEPUMEHTA, TAO0OPATOPHBIX PadOT U MPaKTHUKyMa IMpeCTaBIeHa
€IMHBIM NepedHeM. Bo1Oop TeMaTuku Ui 3TUX BUIOB YUEHUYECKUX MMPAKTUUECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMH 00pa30oBaTeIbHOTO TIpoIlecca MCXOIs U3 OCOOCHHOCTEH MOYpOYHOTO IUIAHMPOBAHUS
U ocHauleHusi kabunera Qusuku. [Ipu 3ToM obecrieunBaeTcs OBlaeHUE O0YUYAIOIIMMUCT YMEHHUSIMU TPO-
BOJUTHh TMpsSMble U KOCBEHHBbIE W3MEpPEHUsS, MCCIEIOBAHMUS 3aBHCUMOCTEH (DU3UYECKUX BEIUYUH
Y TIOCTAHOBKY OTIBITOB TI0 TPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHNE yAeNseTcsl PelIeHUI0 pacuETHRIX U KaUYeCTBEHHBIX 3a7a4. [Ipu a3ToM ass pacuéTHbIX
3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SBHO 33JaHHOU U HesA6HO 3a0aHHOU (HU3MUECKON MOJIENbI0, M03-
BOJISIONINE MPUMEHSTh HM3y4eHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasziena Kypca, Tak
Y UHTETpUpYs MPUMEHEHHE 3HAHHWM U3 pa3HbIX pasnenoB. [[1s kauecTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBJIS-
I0TCs 3alaHusi Ha OOBsicCHeHHe /| TMpeACKa3aHWe TMPOTEKaHUS (U3NYECKUX SIBICHHH U MPOIECCOB
B OKpyXKaromed >KM3HM, TpeOyromue BbIOOpa (u3nyeckod MOJenu sl CUTyalluM HpPakTH- KO-
OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmMu GPI'OC COO k MarepHaibHO--TEXHUYECKOMY 00eCIeUeHUI0 y4eOHOTro
nporecca Kype pU3MKH yriryOoJa€éHHOTo M 6a30BOT0 YPOBHS B CpeJIHEH IIKOJIe T0JDKEH U3Y4aThCsl B YCIOBHIX
npeaMeTHOro kabuHera. B xabunHere QU3UKU MOMKHO OBITH HEOOXOIMMOE JTabopaTOpHOE 000PYAOBaHUE
JUISL BBITIOJTHEHUS YKA3aHHBIX B MPOTpaMMe YUEHHYECKUX OIBITOB, Ta0OpaTOPHBIX paboT U pabOT MpaKTH-
KyMa, a TaKKe JIEMOHCTPALMOHHOE 000pY/I0BaHUE.

JleMoHCTpalmoHHOe 000pya0BaHue (GOopMUpPYETCss B COOTBETCTBUH C MPUHIIUIIOM MHUHUMAJIBHOM J0CTa-
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TOYHOCTH U 00ECTeYrBAET MOCTAHOBKY NMEPEUYHCICHHBIX B MPOTPaMMe KIIFOYEBBIX AEMOHCTpAIMA sl UC-
CJICZIOBAHUS M3Y4aeMbIX SIBJICHUN M MPOIECCOB, IMIIMPHUUECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHH-
YECKUX IIPUMEHEHUN.

JIaGopaTtopHoe 000pyaOBaHUE I YICHUYECKUX MPAKTHYECKHX paboT (opMupyercss B BHIE TeMaTude-
CKUX KOMIUIEKTOB U 00€CIIeYMBaeTCsl B pacu€Te OJJHOrO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue
KOMIUIEKTHI JIAOOPaTOPHOTO 000PYAOBaHUS OJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAaHUH
AHAJIOTOBBIX U MHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUI€ U(PPOBBIX
nmaboparopuid.

HEJIX U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA)»

OCHOBHBIMU TIETISIMU U3y4eHHS (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS:

e (opMupOBaHHE MHTEPECA M CTPEMIICHUS 00YJAIONINXCS K HAYYHOMY U3YYEHUIO IPUPOIBI, Pa3BUTHE
WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Da3BUTHE MPEICTABICHUA O HAYYHOM METOJE IMO3HAHWS W (POPMHUPOBAHUE HCCIIENOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3yibTaTa W3ydeHHUS OCHOB CTPOCHHS MAaTEpHUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (PU3HUKH;

e (opMupoBaHHE YMEHUI OOBICHATH SBICHHUS C MCIOJH30BaHHEM (PU3MUECKUX 3HAHUN M HAYUHBIX
JI0Ka3aTeNIbCTB;

e (opMHUpOBaHHE MPEICTABICHUI O POIH GUUKH TSI PA3BUTHUS PYTHUX €CTECTBECHHBIX HAYK, TEXHUKH
U TEXHOJIOTHH;

e pazeumue NpeocmasieHull 0 803MONCHLIX chepax Oyoywelu npoghecCuoHanbHOU OessmerbHOCmU,
CBA3AHHBIX C PUBUKOLL, NOO20MOBKA K OdlbHetiueMy 00y4eHUIo 8 9mom HanpasieHuu.

o JlocTikeHue 3TUX Lened oOecreynBaeTCsl pPelIeHUEM CIEIYIOIUX 3aJad B MPOLEecce M3y4eHHs
Kypca (GU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

e TIPUOOPETCHHE CHCTEMBbl 3HAHUN 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, NEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI
acTpopU3UKH;

e (opmupoBaHuE yMEHUIN MPUMEHITh TEOPETUYECKHE 3HAHUS Il 00BbsACHEHUS (PU3MUECKUX SIBICHUM
B IIPUPOJIE U JJISl IPUHATHSA MPAKTUUECKUX PELICHHUH B OBCETHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pelICHUs Pa3IWYHBIX 33a]a4 C SBHO 3aJaHHOU (U3MYECKOM MOJEINblo, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/1aHue (PU3NYECKOM MOJIeNH, aJIeKBaTHOW YCIOBUSAM 3a-
Jlauu, B TOM YHCIIe 3aJ]a4 HHKEHEPHOTO XapaKTepa;

e T[OHUMaHHE (PUIUYECKHMX  OCHOB U NPUHIUIOB  JEHCTBUSI ~ TEXHMYECKUX  YCTPOMCTB
U TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELY;

e OBJIQJICHHE METOJAMH CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX IKCIIEPUMEH -
TOB, aHallM3a U UHTEPIpeTalud WHGOPMALIUU, ONpEAETCHHUS JOCTOBEPHOCTH MOJYyYEHHOTO pe-
3yNnbTaTa;

e CO3JIaHUE YCIOBUU Ui Pa3BUTHUS YMEHUUN MPOEKTHO-HCCIEA0BATEIHCKOM, TBOPUECKON NEATEIbHO-
CTH; passumue unmepeca K cghpepam npogheccuonanvbHol 0esmenibHOCmu, C8A3aHHOU ¢ PU3UKOIU.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBetctBUM ¢ PT'OC COO dusuka siBisercs 00g3aTeIbHBIM MPEMETOM Ha YPOBHE CPEIHET0 O0IIETo
oOpa3oBanus. JlanHas mporpamma npeaycMaTpuBaeT u3ydeHue Gpusnku Ha 6a30BoM ypoBHE B 00bEMe 136 u
3a ABa rojia oOydenus no 2 4 B Henenmto B 10 u 11 kmaccax. B rematudeckom rumanupoBanuu aist 10 u 11
KJIaCCOB MPEINOJIaratoTcsl pe3epB BPEMEHH, KOTOPBIA YUUTEIb MOKET UCHOIb30BaTh 10 CBOEMY YCMOTPEHHUIO,
Y TIOBTOPHUTEIBHO-000011aI0IINE YPOKH.




IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeaMera «dusnka» Ha ypoBHE cpeaHero oOmiero oOpasoBanus (yriyOnEHHBINA U
0a30BbIH ypOBeHI)) JOJIZKHO o0ecrieynBaTh JAOCTUIKCHUC CIICAYIOMUX JIMYHOCTHBIX, MCETAPCIAMETHBIX
U IpeIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

I'pasicoanckoe éocnumanue:
e CchOPMHUPOBAHHOCTD I'PAXKIAHCKON MO3UIIMU 00YJaIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
4JIeHa POCCUIMCKOI0o OOIIEeCTBa;
e IPUHATHE TPAJULMOHHBIX OOIEUYETIOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX [IEHHOCTEH;
e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPakIaHCKOTO 00IEeCTBa, y4aCTBOBATh
B CAMOYIIPABJICHUH B IIKOJIE U IETCKO-IOHOUIECKUX OPTraHN3alUsiX;
e yMEHHE B3aUMO/JICICTBOBATh C COIMAIbHBIMM HHCTUTYTaMU B COOTBETCTBMM C UX (YHKIUSIMU
Y Ha3HA4YCHUEM;
® TOTOBHOCTb K TYMAaHUTAapHOMN M BOJOHTEPCKOM JIEATEIbHOCTH.
Ilampuomuueckoe éocnumanue:
e c(hopMUPOBAHHOCTH POCCUICKON I'paXkAaHCKON UAEHTUYHOCTH, TAaTPUOTU3MA;
e I[IEHHOCTHOE OTHOIIEHHE K rOCyJapCTBEHHBIM CHMBOJaM; JOCTHXeHusM Poccun B Qusuke
U TEXHUKE.
Jlyxoeno-npaecmeennoe éocnumanue:
e c(hOPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, 3TUUECKOTO MOBE/ICHMS,;
e CHOCOOHOCTh OLIEHMBATh CUTYallMIO U IPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh Ha MO-
paJIbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTU Y4EHOTO;
e OCO3HaHME JIMYHOTO BKJIaJa B [IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro.
dcmemuueckoe 6ocnumanue:
e HCTETHYECKOE OTHOLIECHHE K MUPY, BKIIIOYas 3CTETHKY HAyYHOT'O TBOPYECTBA, IPUCYLIETO (pu3nUe-
CKOM HayKe.
Tpyooeoe socnumanue:
e UHTEpeC K pa3auuHbIM cepam NpoPecCHOHANBHON JAEATENBHOCTH, B TOM 4YHCJIE CBSI3aHHBIM
C GU3UKOM U TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oynymeid npodeccun
U pealn30BbIBATh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;
e TOTOBHOCTb M CHOCOOHOCTh K 00OpPa30BaHUIO U caMOOOPa30BaHUIO B 001AaCTH (PU3MKM Ha MPOTSKE-
HHUU BCEU KU3HU.
JKonozuueckoe eocnumanue:
e chopMUPOBAHHOCTH IKOJOTUUECKON KYIbTYPhl, 0CO3HAHUE TTI00ATLHOTO XapaKTepa IKOJIOTHUECKUX
npooseM;
e IUIAHMPOBAHME U OCYLIECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpe/ie HA OCHOBE 3HAHUSA LIeJIel yCTOM -
YMBOI'O Pa3BUTHUS YEIOBEUECTBA;
e paCIIMPEHUE ONBITA AESITEIBHOCTH 3KOJIOTNYECKON HAITPaBIEHHOCTH HA OCHOBE UMEIOLIUXCS 3HAHUM
o usuke.
Ilennocmu nayunoz2o nosnanua:
e Cc(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS (u-
3U4ECKOMN HAYKH;
e 0CO3HaHME LIEHHOCTH HAyYHOH JAEATENIbHOCTH, TOTOBHOCTh B MPOLIECCEe U3YUEHUs] (PU3UKU OCY-
LIECTBJIATH IPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATENBHOCTD MHANBUIYaIbHO U B IPYIIIE.
B npouecce HOCTHKEHHS JIMYHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOTPaMMBbl CpelHero oolIiero oopaso-
BaHUS MO (U3UKE Y O00YYaIOUIUXCS COBEPIIECHCTBYETCS IMOYUOHANbHBIN UHMENIeKm, TPeaNoIararonui
C(OPMHUPOBAHHOCTD:



CamMoCco3Hanusl, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSHHE, BUAETDH
HaIpaBJICHUS PA3BUTUSI COOCTBEHHON IMOIIMOHAIBHOU c(epbl, ObITh YBEpEHHBIM B ceOe;
camope2ynuposanus, BKIIOUYAIOET0 CAaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh alallTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

GHympenHel Momueayuy, BKIIOYAIOUIeH CTpeMJIEHHE K JOCTIDKEHHIO LEJIU U YCIEXy, ONTUMMU3M,
WHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXO[Sl U3 CBOMX BO3MOYKHOCTEH;

amMnamuuy, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBAThH
€ro IpU OCYIIECTBICHNH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHNIO;

COYUANbHBIX HABLIKOG, BKIIOYAIOLINX CHOCOOHOCTh BBICTPANBATh OTHOLICHUS C APYTUMH JIOJbMH,
3a00TUTHCS, TPOSIBIISITh HHTEPEC U pa3pemaTb KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

YHI/IBepca.TIbHI)Ie NMo3HABATeJdbHbIE AeiicCTBUS

ba3oBble Jornvyeckue AeiicTBUA:

CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTyaJIM3UPOBATh MPoOIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;
OTPEENATh LENH AeSITebHOCTH, 331aBaTh IapaMeTpbl U KPUTEPUU UX TOCTHXKEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX;

pa3pabaTeiBaTh IJIaH pEHIEHUS MpoOJeMbl € y4€TOM aHalu3a HMEIOLIUXCS MaTepUalbHbIX
1 HEMaTepualbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LIEJSM, OIICHUBAThH
PHUCKHU MOCIEACTBUM eI TENbHOCTH;

KOOPJAMHHUPOBATH Y BBITIOJHATH paboty B YCIIOBUSX peasibHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIILJICHHE [TPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciaenoBareLCKUue AeliCTBHA:

BJIAJICTh HAYYHOU TEPMHHOJIOTUEH, KITFOUEBBIMU TIOHSATHSIMHA U METOIaMU (PU3HUYECKON HAYKH,
BJIQJICTh HABBIKAMH y4eOHO-HCCIIEOBATEILCKOM M MPOCKTHOM JESITEIBHOCTH B 00JacTH (U3UKH;
CTIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOUCKY METOJIOB PEUICHHUs 3amad (Qu3uue-
CKOTO COJIEpXKaHHSI, IPUMEHECHHUIO PA3JIMYHBIX METOIOB IIO3HAHHS,

BJIQJICTh BUJAMHU JESITEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIlNH, Ipeodpa3o-
BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHUTYaIUsIX, B TOM YHCIE MPH CO3IaHUU y4eOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh NPHUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3a/1avy, BBIIBUTATH THIIOTE3Y €&
peleHus, HaXOIUTh apryMEHTHI JUIsS J0Ka3aTebCTBA CBOMX YTBEPXKJCHUH, 3aJaBaTh MapaMeTphl
Y KPUTEPHH PEUICHHUS;

aHAJM3UPOBATh MOJYUYCHHBIC B XOJIC PEUICHUS 3aJa4H Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh UX JIO-
CTOBEPHOCTb, IPOTHO3MPOBATH U3MEHECHUE B HOBBIX YCIIOBUSX;

CTaBHTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00pa30BATECIBHOMN JIEATCILHOCTH, B TOM YUCIIC
NpU U3y4eHUH (DUBUKH;

J1aBaTh OIICHKY HOBBIM CUTYAIIMSIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETh IIEPECHOCUTH 3HAHUS 10 (PU3HKE B IPAKTUYCCKYIO 00J1aCTh )KU3HEICATCIbHOCTH,

yMEeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJEU, TpeiaraTh OPUTHHAIBHBIE TMOJAXOJbl U PEUICHHs; CTaBUTh MPOOIEMBI
Y 3aJ]aui, JOMYyCKAIOIINe albTePHATUBHBIE PEIICHHUS.

Pabora ¢ nndopmanmeii:

BJIaJIeTh HaBbIKAMM MOJy4eHUS MH(POpMaruu (U3NYecKOro CoAep)kaHUs U3 MCTOYHHKOB Pa3HbIX
TUIIOB, CAMOCTOSTEIBHO OCYILECTBIATh NOUCK, aHAJIN3, CUCTEMATU3ALUI0 U MHTEPIPETALUI0 HH-
(dbopmaly pa3IM4HbIX BUAOB U GOPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMALINH;

UCIOJb30BaTh CPEJCTBA MH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PELICHUH KO-
THUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 337124 ¢ COOJII0JIeHHeM TpeOOBaHUN 3PrOHO-
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MUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHHSI, TPABOBBIX M ATHUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJAEPKaHUs B PA3MUYHBIX (opMarax ¢ yyéTOM Ha3HAYCHUS HH-
(dbopmanuu 1 1eJIeBOi ayJUTOPHUHU, BEIOUPAs ONTUMAIBHYIO (DOPMY MPEICTABICHUS U BU3YATIH3AIHH.

YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUA

Oo01menmue:

OCYILIECTBIISATH OOIICHHUE HA YPOKaX (U3UKH U BO BHCYPOUHOU ACSITEILHOCTH;
pacmo3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CUTYAIHi U CMSTYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAA NeATENbHOCTD:

[IOHUMATh U UCNOJb30BaTh IPEUMYIIECTBAa KOMAHHOW U UH/IMBUTyaJIbHOMN paboThI;

BBIOMpATh TEMATHKY U METO/Ibl COBMECTHBIX JAEUCTBUI ¢ yI4ETOM OOIIUX UHTEPECOB M BO3MOKHOCTEH
KaQ)KJIOTO WIEHA KOJUIEKTUBA;

MIPUHUMATD 1IeJI1 COBMECTHON JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIMHUPOBATH JEHCTBUSA 1O €€
JOCTH>KEHHIO: COCTaBIIATH IUIAH JCWCTBUM, pacHpeneisaTh POJU C Y4ETOM MHEHHMH YYaCTHHKOB,
00CyXJaTh pe3ynbTaThl COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAAA M KaXJ0I0 yYaCTHHKA

KOMaH/Ibl B OOIIMI pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE MPOEKTHI, OLEHUBATh WUJEH C MO3ULMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYE-
CKOM 3HAYNMOCTH,

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUECKOE MOBEACHHE B Pa3IMYHBIX CUTYaLHUAX, MPOSBISAThH
TBOPYECTBO M BOOOpaKeHHUE, ObITh MHUITHATUBHBIM.

YHuBepcajibHble peryjisiTuBHbIE 1elCTBHS

Camoopranuszanus:

CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATENbHYIO AEATEILHOCTD B 001acTH (PU3UKU U aCTPOHOMUH,
BBISBJISITH TIPOOJIEMBI, CTAaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PelIeHUs] PacU€THBIX M KAUeCTBEHHBIX 3a/1a4, TJIaH BHIMOJIHEHUS
MPaKTUYEeCKOH paboThl € y4éTOM HMEIOLIUXCS  PECcypcoB, COOCTBEHHBIX  BO3MOYKHOCTEH
Y MPEANOYTEHHUI;

e J[aBaTh OLICHKY HOBBIM CHUTYallHsIM;
e pacIIUPATH paMKH Y4€OHOTO MpeAMeTa Ha OCHOBE JIMUHBIX IPEIOUYTEHUII;
e JIeJIaTh OCO3HAHHBII BBIOODP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILICHHUE;
e OLICHUBAThH NPUOOPETEHHBI OIIBIT;
e CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIUPOKON SpyAuLMU B 00nacTu (U3MKU, MOCTO-
STHHO TIOBBIIIATH CBOM 00pa3oBaTeIbHbINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIB!

AaBaTb OUCHKY HOBBIM CUTYyallUSAM, BHOCUTb KOPPCKTUBELI B ACATCIIBHOCTD, OCHUBATL COOTBETCTBUC
PE3YIbTATOB LICIISIM,

BJaJCTh HAaBBIKAMH IO3HABATEILHOM pe(bJ'IeKCI/II/I KaKk OCO3HaHHUs COBECpIIACMbIX JiecTBUM
1 MBICIIUTCIIbHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ; HUCIIOJIB30BaTh HpI/IéMH pe(bJICKCI/II/I JJIA
OLICHKU CUTyalluu, BBI60pa BCPHOTI'O PCIICHUS;

YMETh OLICHUBATHL PUCKU U CBOCBPCMCHHO ITPUHUMATL PCHICHUA 110 X CHUKCHUIO,

MMPpUHUMATh MOTHUBBI U AQPT'YMCHTHI APYTHUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIIBHOCTH.

IIpunsTHe ceds u apyrux:

MPUHUMATh ceOs, TOHUMAast CBOM HEIOCTATKU U IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apI'YMEHTHI APYIHX NPU aHAJIN3€ Pe3yIbTaTOB JICATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPaBO APYIHX HA OLIUOKH.

HNPEIMETHBIE PE3YJIBTATbBI



10 kaace

B nponecce nzyuenus kypca Gu3nku yriryoia€HHOTO B 0a30B0r0 ypoBHS B 10 Kacce y4eHUK HAYIUTCS:

[ToHMMATH (JIEMOHCTPUPOBATE) POJIb PUIUKH B SKOHOMUYIECKOU, TEXHOJIOTUIECKOM, IKOJIOTUIECKOM,
COIMANILHOM M STUYECKOU cdepax AesITeNLHOCTH YeTI0BEKa; POJib U MECTO (PU3UKU B COBPEMEHHOM
HAyYHOM KapTUHE MHPA; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyrouel, 00bACHUMENIbHOU
U NpocHOCMUYecKol  QOYHKyuti  Qu3uyeckor meopuu — MEeXAHUKU, MOLEKVIAPHOU Qu3UKU
U MepMOOUHAMUKU, POb PU3UUeCKOU meopuu 8 (YopMUposanuu npeocmasienuil 0 QuauyecKkoul
KapmuHe Mupa,

pasnuyatrh (Y4UTHIBAThH) YCIOBUS NPUMEHHUMOCTH Mojened (pU3MUecKUX Teld U IMPOLEccoB (sBiie-
HUI): MHEpIMAJIbHAsl CUCTEMa OTCYETa, aOCOJIIOTHO TBEPJOE TENO, MaTepualibHas TOYKA, PABHO-
YCKOPEHHOE [IBMKCHHE, CBOOOJHOE IMajcHue, abCONIOTHO ympyras aedopmaiusi, aOCOJIFOTHO
yOpyroe u aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJCIIU Ta3a, >KUJIKOCTA U TBEPIOro (KpucTai-
JIUYECKOTO) Teja, UIeaTbHbIN ra3, TOUYSUHbIN 3apsi, OJTHOPOIHOE PIECKTPUIECKOE TOJIE;

pasnu4arh ycinoBus (TpaHUIlbl, 00JaCTH ) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TIOHUMATh BCEOOIIUN
xapakTep QyHIaMEHTATLHBIX 3aKOHOB M OTPaHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB;
AQHATM3UPOBATh U OOBSICHATH MEXaHUYECKUE MPOIIECCHl U SIBJICHUS, UCIIOJIb3ys OCHOBHBIE TOJIOXKE-
HUS ¥ 3aKOHBl MEXaHUKH (OTHOCHUTEIHLHOCTh MEXaHMUYECKOTO IBMKEHUS, (POPMYJSbl KMHEMATHUKU
PaBHOYCKOPEHHOT'O JBUKEHUS, npeobpaszosanus I anunes ons ckopocmu u nepemeujetusl, 3aKOHbI
Hetotona, npunyun omunocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TSATOTEHMSI, 3aKOHBI COXpaHe-
HUS UMITyJIbCA U MEXaHUYECKOU DHEPTUH, C853b pabomul CUbl C USMEHEHUeM MeXaAHU4ecKou dHep-
2Ul, yCnogus pasHosecus meépoo2o mena); Py 3TOM HCIOIb30BaTh MAaTEMAaTHYECKOE BbIpAKEHHE
3aKOHOB, YKaA3bl8AMb YCA08US NPUMEHUMOCMU QUIUYECKUX 3aKOHO08: npeobpaszosanuti I anunes,
8MOpo2o U mpemve20 3akoHo8 Hvlomona, 3akono6 coxpanenus uMnyibca u MexaHuieckol SHepaul,
3aKOHA 8CEMUPHO20 MAOMEHUS,

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBHIE MPOLIECCHl U SIBJICHUS, UCIOJB3Ysl OCHOBHBIE MOJIOXKEHUS
MKT wu 3aKk0oHBI MOJIEKYJISIPHON (PU3UKH U TEPMOJIMHAMHKHU (CBSI3b NABJICHUS HJICATHLHOTO Ta3a CO
CpeaHeld KUHETHYECKOW SHEpPrueil TEIIOBOr0 JBH)KEHUS M KOHIIEHTpAlMeW €ro MOJIEKYJN, CBS3b
TEMIIepaTyphl BEIIECTBA CO CPEIHEH KNHETUYECKON 3Hepruei TeIIOBOro ABMXKEHHSI €r0 YacTHll, CBA3b
JTABJICHUSI MICAIBHOTO ra3a ¢ KOHUEHTPAIME MOJEKYI U €ro TeMmIlepaTypou, ypaBHeHue Menpe-
neeBa—Knaneiipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsI PHEPrHMH B TEIUIOBBIX
rporeccax); Mpy 3TOM HCIOJIb30BaTh MAaTEMaTUUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBAMb YCIOBUSL
npumenumocmu ypasrenusi Menoeneesa—Knanetipona,

aHAJIM3UPOBATh U OOBSACHATH (OIMCHIBATH) DJIEKTPUUECKUE SIBJICHMSI, UCIOJB3YsI OCHOBHBIE MOJIO-
KEHUS U 3aKOHBI AMEKTPOAMHAMUKH (3aKOH COXpaHEHUs 3JIEKTPUUECKOTO 3apsia, 3akoH KyioHa,
NOMEHYUATbHOCb INeKMPOCMAMULECK020 NOJA, NPUHYUN CYNEPRO3UYUU DNIeKMPUYECKUX noiel,
npu 3MOM YKA3bl8as YCl08uUs npumeHumocmu 3akona Kynouna, a Takxke IpaKTHUYECKU Ba)KHbIE CO-
OTHOIICHHMS: 3aKOHBI OMa JJIs yuacTKa LeNy U JJIS 3aMKHYTOM AJIEKTPUYECKOM 1IeTH, 3aKoH Jxoy-
ns—Jlenna, npasuna Kupxeogha, 3axonvr @apaoes 015 31eKmpou3a);

onucvleamys husuyeckue npoyeccvl U AGNEHUSA, UCNONb3YS GEIUUUHBL. Nnepemeujenue, CKopoCcmo,
VCKOpeHue, UMNYNIbC meia U CUCmeMbl mejl, CUINd, MOMEHm CUbl, 0asieHue, NOMeHYUAIbHAs dHep-
2us, KUHemu4eckas 3Hepaus, MexXaHudeckas 3Hepaus, padboma Cuivl;, YeHmpocmpeMumeibHoe
VCKOpeHue, CUa MANCeCmU, CUNA YNPY20CmU, CUIA MPEeHUsl, MOUWHOCMb, IHEPIUsl 83AUMOOeLICEUs
mena ¢ 3emnéll 601U €€ NOBepXHOCMU, dHepeus Ynpy2ou oehopmayuu npyiCUHsl, KOIUYeCcmeo
menyiomsl, abOCONOMHAsL memnepamypa mena, paboma 6 mepmoOuHaAMuKe, 6HYMpeHHss SHepeus
UOeanbHO20 0OHOAMOMHO20 2a3d, paboma UoedaIbHO20 2a3d, OMHOCUMENbHAS BILANCHOCb 8030VXd,
KII] uoeanvrnoco mennogozo dgueamens, ieKkmpuieckoe noie, HanpsiceHHOCMb NeKMPULEeCcKO20
nois, HANPANCEHHOCMb NOJsL  MOYeYHO20 3apadd UIU  3apsdCeHHO20 uwapa 8 8aKyyme
U 8 OusNeKmpuKe, NOMEHYUAL 3IeKMPOCMAMU4ecKo20 Nojs, Pa3HOCMb NOMEHYUAN08, INeKmpo-
08UIICYWAsL CUNA, CULA MOKA, HANPAXCEeHUe, MOWHOCMb MOKA, 2NeKMPUecKas EMKOCmMb Nil0CK020
KOHOeHcamopa, COnpomueieHue yY4acmKka yenu ¢ nocie008amenbHblM U napailelbHblM coeouHe-
HUeM pe3ucmopos, IHepeus deKMpuiecKoeo noJjis KOHOeHCamopa,

OOBSACHATH OCOOCHHOCTH MPOTEKaHUsI (PU3UUECKHUX SBICHUN: MEXaHHMUECKOE IBUKCHHE, TEIJIOBOE
JIBM)KEHHUE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE MBIDKEHUE, MU (y3Hsl, HCTIapeHue,
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KUIIEHWE U KOHJIEHCAIMs, IUIaBJICHUE U KPUCTAJUIN3ALMs, HAIIPAaBIEHHOCTh TEIUIONEPEIaun, dIEKTPU-
3aLus Tell, 9KEUNOMEHYUATbHOCIb NOBEPXHOCHIU 3APAICEHHO20 NPOBOOHUKA,

e TIPOBOJUTH HCCIEJOBAHHE 3aBHUCHUMOCTHM OJHOW  (M3MYECKOH BEIMYMHBI OT  JpPYyroi
C HCIOJIb30BAaHUEM TPSAMBIX U3MEPEHUI: MPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH pe-
3yJIbTATHI MOJIy4EHHON 3aBUCUMOCTH (PU3UYECKUX BEIUUUH 6 6ude epaguros ¢ yuémom abconiom-
HbIX NO2peutHocmel uzmMepenuti, 1eN1aTh BbIBOJBI 110 PE3YJIbTaTaM HUCCIIEIOBAHUS;

e TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUUH; IPH TOM BEIOMPATH ONTUMAIBHBIA METO
U3MEpeHus, OlLIEHUBAaTh A0COJIOTHBIE U OTHOCUTEIbHBIE MOIPEUIHOCTU MPSAMBIX U KOCBEHHBIX H3-
MEpEHUN;

®  1POBOOUMDb ONbIMBL NO NPOGEPKE NPEONONHCEHHOU 2UNOMme3bl: NIAAHUPOBAMb IKCNEPUMeHm, cobu-
Pamo SKCNepUMEHmManbHyo YCMano6Ky, aHaIU3Uposamsy NOLYYEHHbLE Pe3YIbmambl U 0eaams 6bl600
0 cmamyce npeosodHCeHHOU 2UNOme3bl,

e coOmoaTh nIpaBuiIa 0€30IaCHOrO TPyJa IMPU NMPOBEICHNUU UCCIICAOBAaHUM B paMKaX y4eOHOTO JKC-
NEPUMEHTA,  NPAKMuKyma U y4eOHO-UCCIIeI0BATENIbCKOM Y IPOEKTHOM  J1eATeNbHOCTH
C MCIOJIb30BAaHUEM M3MEPUTENIBLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYLOBaHMS;

e pemarh pacdETHBIE 331a4M C SIBHO 3alaHHOM U HeA6HO 3a0aHHOU (PU3MUECKON MOJEIbIO: Ha OCHO-
BAaHWU aHaJM3a YCJIOBUsSI OOOCHOBBIBATH BBIOOP (DPM3MUYECKOI MOJENH, OTBEYarolle TpeOoBaHUIM
3aJauy, PUMEHATb (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U NOCMYIambl PU3U4ecKux meopuii Mpu
WCIOJIb30BAHUN MaTE€MaTHYEeCKMX METOJOB pElIeHHUs 3a/1ay, MPOBOJAUTH pacué€Thl HA OCHOBAaHUU
HMMEIOLIUXCS TaHHBIX, aHAJTU3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATh METObI PELIECHUS C YUETOM
MOJIy4YE€HHBIX PE3yJIbTaTOB;

e pellaTh KAYECTBEHHBIE 3a7a4M, mpedyrowue npUMeHenus 3HAHUll U3 PA3HblX Pa30eno8 WKOJIbHO20
Kypca (u3uKu, a maxce unme2payuu 3HaHuti u3 Opy2ux npeomenos ecmeCcmeeHHo-HayYHo20 YUKIA:
BBICTPANBATh JIOTUYECKYIO LEMOUYKY PAcCyJAEHHMI C OMOpPOW Ha M3y4YeHHBbIE 3aKOHBI, 3aKOHOMEp-
HOCTH U (PU3HUYECKUE SBIICHMUS;

e UCnonb308amMb mMeopemudecKue 3Hanus O OOBACHEHUs OCHOBHBIX NPUHYUNOS padOmbvl uMepu-
MeNbHbIX NPUOOPO, MEXHUYECKUX YCIMPOUCME U MEXHOI02UYECKUX NPOYECCOs,

e UCMOJb30BATH TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEJAHEBHOW KU3HU A oOecriedeHus 0e3-
OIACHOCTH NpH 00pallleHuH ¢ NpUOOpaMH U TEXHUYECKMMH YCTPONCTBAMH, AJISI COXPAHEHUS 370-
POBbsI U COOJIOZICHNSI HOPM KOJIOTUYECKOTO MOBEIEHHS B OKPYKaIOLIeH cpene;

e IIPUBOAUTH MPHUMEPHI BKIA/JA POCCHUMCKUX U 3apyOEkHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE NTPOLIECCOB OKPYXKAIOIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

®  aHAMU3UPOBAMb U OYEHUBAMb NOCIEOCMBUs DbIMOGOU U NPOU3BOOCMEEHHOU 0esIMeNbHOCMU Yelo-
8eKa, CBA3AHHOU C PU3UUECKUMU Npoyeccamu, C NO3UYull KOJI02UYECKOU Oe30nacHOCmu, npeo-
CMasieHuli 0 payuoHaIbHOM NPUPOOONOALI0GAHUU, A MAKIHCE PAZYMHOM UCHONbI08AHUU OOCHU-
JHCEHUL HAYKU U MEeXHON02UU OJisl OAIbHEUUEe20 PA38UMUsl 4el08e4ecKoeo oouwecmea,

e IIPUMEHATH pasnuuHble crocoObl  paboThl ¢ nHGpOpManued (PU3MYECKOro  COAEpIKaHUs
C HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTMH: IPU 3TOM HCHOJb30BaTh CO-
BpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl MTOMCKaA, MepepaboTKU U MpeabsBlIeHUS y4eOHON
U Hay4YHO-HONYJISIPHOM MH(OPMAaLMHU, CTPYKTYPUPOBAHHUS U UHTEpIpeTanuu WH(GOpMAIUHU, MOJy-
YEHHON M3 pa3IMuYHBIX MCTOYHHMKOB; KPUTHUECKH aHAJIU3UPOBATh IOJIy4aeMyI HH(pOpMalIo
U oyenusamv €€ 00CMoOB8ePHOCMb KAK HA OCHOBE UMEIOWUXCSA 3HAHUL, MAK U HA OCHO8E AHANU3A
UCMouHuUKa ungopmayuu;

e  NPOAGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHLIE YMEHUS CAMOCMOAMENbHO20 NPUOOpemeHus
HOBbIX 3HAHUU 8 Npoyecce 8bINOIHEHU NPOEKMHBIX U Y4eOHO-UCCIe008ameNbeKux pabom, padboTaTh
B IPYIIE C BBHIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIaHupOBaTh pabOTy TPYMIIbI, PaIHo-
HaJIbHO PACHpPENENATh NEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aIeKBAaTHO OLICHUBATh BKIJIAJ
KaX/I0TO M3 YYaCTHUKOB I'PYIIIBI B pellIEeHHE pacCMaTpUBAaEeMOi POOIIEMBI;

e NPOAGIAML MOMUBAYUIO K OYOyweli npogeccuoHanbHoU 0esmenbHOCmu nO CNeYuaIbHOCMAM Qu3i-
KO-MexHu4ecKo2o npoQuii.

COJIEP)KAHUE YUYEBHOI'O IPEJIMETA «®U3UKA» (YTJIYBJIEHHBIA U BA30BBII



YPOBEHD)

10 kaace

PA3JEJ 1. HAYYHBIA METO/I IO3HAHUWA ITPUPO/IbI

B nanHOM paznene CHMHUM IIBETOM BBIJEIEHO COJAEp)KaHHE, KOTOPOE OTHOCUTHCS K 0a30BOMY YPOBHIO
U3Y4EHHUS.
KypcuBoMm BblJ€NIEHO COJEpKaHUE, KOTOPOE OCBAMBAIOT OOyyaroluecss Ha YIUIYyOJIEHHOM YpOBHE.
OOBIYHBIM MIPUPTOM — 00IIIEe COACPIKAHME JIJIsT OCBOCHHSI HAa 0a30BOM U YIITyOJICHHOM YPOBHE M3YYCHHUS.
dusuka — QyHIaMeHTaNbHas Hayka O mpupojae. HaydHslii METO] MO3HAHUS U METO/bI MCCIEI0BAHUS
(U3HYECKUX SBJICHUU.
DKCIIepUMEHT U TeOopus B Mpoliecce No3HaHus npupoabl. HaOnroneHne u sKkCiepuMeHT B U3HKE.
Cnocobwi usmepenus Quauyeckux 6elUduH (AHAN0208ble U YUPDPOoBble usMepumenvhvle npudopsl, KOM-
nbloOmepHvle 0aMm4UKO8ble CUCTEMbL).
Iloepewinocmu uzmepenutl pusuyeckux senudur (A6CONOMHAs U OMHOCUMENTbHASL).
MonenupoBanue GU3NYECKUX SBJIEHUHN M MPOIIECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO TBEPIOE TENO,
ujeanbHasi KUJIKOCTh, WICATBHBIA T'a3, TOYEUHBIN 3apsn). [ 'unoreza. OU3NMYECKUl 3aKOH, TPAHUIIBI €TO0
npuMeHuMocTH. dusnueckas Teopusi.
Ponb u Mecto pusuku B GOpMUPOBAHNUN COBPEMEHHOW HAay4yHOW KapTHUHBI MUpa, B MPAKTUUYECKOU Jaes-
TEJILHOCTH JIIOJIEH.
Yuennueckuii JKcIepHMENT, Ja00paTopHbie padoThbl, NPAKTHKYM
W3mepenue cuiibl TOKa | HalpsDKEHHWS B IENU IOCTOSHHOTO TOKAa NpPHU TOMOIIM aHAJIOTOBBIX
1 HU(QPOBBIX U3MEPUTENBHBIX TPHOOPOB.
3HaKOMCTBO ¢ UGPOBOH JabopaTopueii o ¢usuke. [Ipumepsl n3mepeHuss GU3NIECKUX BEIMUMH TTPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB.

Hemoncmpayuu

1. Ananorossie U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunematuka

Mexanunueckoe arkeHre. OTHOCHTEIBHOCTh MEXaHHYECKOTO JBIKeHHs. CrucTeMa OTcuéra.

Ipsmas u oopamnasn 3a0ayu MexXanuxu.

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

[lepemenenune, CKOPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) ¥ YCKOPEHHE MaTepHaIbHOM TOUKH,
UX TIPOEKIIUH Ha OCU CUCTEMBI KoopauHat. ClioskeHue epeMeleHI 1 CII0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOpPEHHOE MPSIMOJMHEHHOE JABIKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U MIYTH MaTePUAIILHOM TOYKU OT BPEMEHH U UX TPAPUKH.

CBobOoaHoe mazcHHE. YCKOpPEHHE CBOOOJHOTO MaaCHUs. Jleudicenue menda, OPOULEHHO20 NOO YeaioM
K 20pu30HmMy. 3asucumocms KOOPOUHAM, CKOPOCMU U YCKOPEHUsL MAMEPUANbHOU MOYKU OM 8PeMeHU U UX
epaghuxu.

KpuBonuneitnoe nprkeHue. /[BrkeHre MarepuaibHON TOYKH MO OKPYKHOCTH. YTJIOBasi M JIMHEHHas CKO-
poctb. [lepuon u yactota oOpatienus. LlenTpocTpemurtensHoe (HOPMATIBHOE), KacamenbHoe (MaH2eHYuaIbHoe)
U NOJIHOe YCKOPEHUE MaTepUaIbHOM TOUKH.

1 B 610Ke «YueHMUECKHIT IKCTIEPHMENT, TaGOPATOPHBIE pAGOTHI, IPAKTHKYM» TIPEJICTABIIEH MIEPEUEHD YICHHUECKUX PAOOT, KOTOPBIE TETIE- CO-
00pa3HO MPOBOAUTH NpPU HW3YYEHHU JAHHOW TeMbl. YUEHMYECKHH DKCIIEPHMEHT IPOBOIMTCS B IPOLECCE HCCIENOBATENBCKOH AesTeNb-
HOCTH YYaIllMXcsl B paMKax M3y4eHHs HOBOI'O MaTepHalla, JJabopaTopHbIe pabOThI CIIY)KAT NPEUMYIIECTBEHHO ISl 3aKpEIUICHUs MaTepuaa
U OLICHKH YPOBHs C()OPMHPOBAHHOCTH COOTBETCTBYIOIMX IPEIMETHBIX PE3yNbTaToOB. PaOOTHI MpakTHKyMa OOECIEeYMBAIOT MOBTOPEHHE
1 0000IIeHHE MaTepralia 1 MPOBOAATCS THOO B KOHIIE M3y4eHUs pa3zenia, TH00 B KOHIE yueOHOro rosa. BerOop TeMaTHku Ui 3THX BUIOB
YYCHHYECKUX MPAKTUYECKUX pabOT IIPOBOAUTCS yYUTENIEM UCXOMS M3 OCOOCHHOCTEH MOYpPOYHOro IUIAHUPOBAHMS U OCHAILICHMS KaOMHeTa
¢buzuku.
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Texnuueckue ycmpouicmea u mexHojlo2u4ecKue npoyeccyl. CIUIOMETp, ABIKEHHE CHAPSIOB, LEHHBIC,
necTepéHYaThie U PEMEHHBIE TIEPEeIauu, CKOPOCHHbIE TUPMbL.
Jemoncmpayuu
e Mojens cHCTeMBI OTCUETA, HIUTFOCTPAIUS KHHEMATHUECKUX XapaKTePUCTHK JIBHIKEHUSI.
Cnocodul uccnedosanus 08UHCEHUI.
Hnniocmpayus npedenvro2o nepexooa u usmepenue M2HO8EHHOU CKOPOCHU.
[IpeoOpazoBanme TBMKCHHIA C HCIIOTH30BAaHUEM MEXaHU3MOB.
[Tagenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.
Habnronenue nuxeHus Tena, OpOMICHHOTO MO/T YIJIOM K TOPH30HTY M TOPHU30HTAIBHO.
HampaBiieHre CKOpOCTH IIPH IBUKEHHUH 110 OKPYKHOCTH.
N3mepenue yckopeHust CBOOOHOTO IMaJICHUS.
IIpeobpaszosanue yeno6oii ckopocmu 8 peoykmope.
CpasHenue nymeti, mpaekmopuii, CKOpocmeu O8UNCEHUsI 0OHO20 U MO20 JHce meld 8 PA3HLIX
cucmemax omcuéma.
Yuenuueckuii 3xcnepumenm, naéopamopmuwie pabomui, npakmuxkym
e l3ydycHHE HEPABHOMEPHOTO JIBIKEHUS C IEJIBIO OTIPE/ICIICHUs MTHOBEHHOM CKOPOCTH.
e lI3mepeHne yckopeHUs IpH NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU 10 HAKIIOHHOMN
TUTOCKOCTH.
o Uccnedosanue 3asucumocmu nymu om epemenu npu paeHOyCKOPEHHOM OBUNCEHUU.
e I3mepenue yckopeHus c860000H020 NAOeHUs (PEKOMEHO0B8AHO UCNONb308AHUE YUPDPOBOT 1abO-
pamopuu).
e l3yueHwe ABIKEHUS Tena, OPOIMIEHHOTO TOPU3OHTAIBHO. [Ipogepka eunomesvl 0 NPAMOU NPo-
NOPYUOHATILHOU 3A8UCUMOCTIU MEHCOY OANbHOCMbIO NOJIEMA U HAYANbHOL CKOPOCMbIO meld.
o U3yuenue 0sudiceHus mena no OKPYHCHOCMU ¢ NOCMOSHHOU NO MOOYJIO0 CKOPOCMbIO.
o Uccnedosanue 3asucumocmu nepuooa oopaujeHus KOHU4ecKko20 MasmHuKka om e2o napamempos.
e l3ydycHHE MBMKCHUS IIAPHKA B BA3KON JKHIKOCTH.

Tema 2. Jlunamuka

[TepBriit 3akoH HproToHa. MHepunabHbie cucTeMbl oTcuéra. [IpuHnun otHocuTenbHOcTH [amumes.
Heunepyuanvnvle cucmemsr omcuéma (onpedenenue, npumepul).

Macca tena. Cuna. [IpuHImMn cynepno3uiyu cui.

Bropoii 3akon HeloTOHA 1711 MaTepuaaibHON TOUYKH.

Tpernii 3akoH Hpr0TOHA )11 MaTepuanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. IKBUBANEHMHOCMb 2PAGUMAYUOHHOU U UHEPMHOU MACCHL.

Cuna TSXKeCTH. 3a8UcUMoCcmy YCKOpeHUus c60O00HO20 NAOEHUS OM 8bLCOMbL HAO NOBEPXHOCTBIO NIIAHEMbl
u om ceocpaghuyeckoui wupomul. Jeudxcenue HebecHvlx mein u ux cnymuuxos. 3axonvl Kennepa. IlepBas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osudicywezocs ¢ yckopenuem.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIBKEHHS U cuiia TpeHUs nokosi. Koadduuuent tpenus.
Cuna conpoTUBIICHHS NPU IBUKEHHU TeJla B KUJIKOCTU WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCH-
TEJIbHOTO JBUKEHUS.

[TocTynarensHoe U BpaliaTeabHOE ABIKEHUE a0COMOTHO TBEPOTO TEa.

MoOMEHT CuJIbl OTHOCUTENIBLHO OCH BpanieHus. [1ieuo cuiibl. Y clIoBUsI paBHOBECHS TBEPIOTO TEa.

Hasnenue. I'uopocmamuyeckoe oaénenue. Cuna Apxumeoa.
Texnuueckue ycmpoticmea (1 npakmuyeckoe npumenenie) u mexHoaioeuiecKue npoyeccsl. NOIIUITHUKH,
JIBM)KEHUE HUCKYCCTBEHHBIX CITYTHUKOB.
emoncmpayuu
e HaOnronenue IBMKEHUS TeI B MHEPLMATIBHBIX U HEMHEPLIMATbHBIX CUCTEMAaX OTCUETA.
e [IpuHIIMT OTHOCUTENIBHOCTH.
e KaueHue AByX IIMJIMHAPOB WU IAPOB Pa3HOU MACCHI C OJJUHAKOBBIM YCKOPEHHUEM OTHOCUTEIHHO
HEMHEPIHAIbHON CUCTEMBI OTCUETA.
e (CpaBHeHHUE PaBHOJICHCTBYIOIIECH MPUIIOKEHHBIX K TENTY CHJI C IPOU3BEICHUEM MacChl Tella Ha ero
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YCKOPEHHME B MHEPLIMAIILHOM CUCTEME OTCUETA.

PaBeHCTBO CHIl, BO3HUKAIOIIMX B PE3YJIBTATE B3AUMOIEHCTBUS TEIL.
N3mMepenne mace 1o B3auMoIEHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoAbEME U Ma/ICHUU.
[{eHTpOoOEeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbYKEHUSI.
SIBiIeHME MHEPLUH.

CpaBHEHME MacC B3aMMOIEHCTBYIOIIUX TEIL.

Bropoi1 3akon HeroToHA.

N3mepenue cui.

CrnoxeHnue cul

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JiehopMaLinu.
HeBecomocts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJCHUU.
CpaBHeHHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHMUS.
YcnoBus paBHOBecHs TBEPAOTO Tea. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, naéopamopmuwie pabomui, npakmuxym

N3mepenue paBHOACHCTBYIOIIEH CHIT ITPH IBHKEHUH OpycKa 110 HaKJIOHHOM MJIOCKOCTH.
Ilposepka cunomesvl 0 HE3ABUCUMOCTNIU BDEMEHU OBUNCEHUS OPYCKA NO HAKIOHHOU NAOCKOCMU
HA 3A0aHHOE PACCMOSIHUE OM €20 MACCHL.

HccnemoBanue 3aBUCHMOCTH CHJT YITPYTOCTH, BO3HUKAIONIUX B TIPY)KWHE U PE3NHOBOM 00pa3slie,
OT UX JehopMalnH.

H3zyuenue osudicenusi cucmemvi meji, C853aHHbIX HUMbIO, NEPEKUHYMOU Yepe3 1EeKull OJI0K.
H3zmepenue koaghuyuenma mpenus no genuduHe yen068020 KO3G@uyuenma 3a8ucumMocmu
Fup(N).

Hccnedosanue osudicenuss Opycka no HAKIOHHOU NIOCKOCMU C NepeMeHHbIM Kod(pduyuenmom
mpeHusl.

H3yuenue osusicenus epyza Ha 8ay ¢ mpeHuem.

HMccnenoBanue yCIOBUH paBHOBECHUS TBEPOTO TeJa, MMEIOIIETO OCh BPAICHHSL.

Tema 3. CtaTuka TBEpAOro Tejia (Ha 6a30BOM YPOBHE 3Ta TeMa BKJIKYeHa B «/ImHaMuky»)

Abcontomuo meépooe meno. Ilocmynamenvroe u epawjamenvHoe 0gudiceHue meépoozo mena. Momenm
cubl omHocumenvHo ocu epaujenus. Ilnevo cunvi. Cnodcenue cuil, NPUNONHCEHHbIX K meépoomy meny. Llenmp
msoicecmu mena.

Yenosus pasnosecus meépooco mena.

Ycemotiuusoe, neycmotiuugoe, b6e3pasnuunoe pagHosgecue.

Texnuueckue ycmpoucmea u mexHoi02utdecKue npoyeccobl: KPOHUIMEUH, CMPOUmMeNbHblll KPAaH, peuém-
uamuole KOHCMPYKYUU.

Hemoncmpayuu

Yenosus pagnoesecus.
Buow pasnosecus.

Yuenuueckuii skcnepumenm, nadbopamopuvie pabomot, npaKmMuKym
Hccneoosanue ycnosuii pagnogecus mgépooco meia, UmMeoue2o 0cb 6PAujeHuUs.
Koncmpyuposanue kponwmetinos u pacuém cun ynpyeocmu.

U3zyuenue ycmotiuugocmu meépoozo mena, umeroueo niouadsb Onopbi.

Tema 4. 3akoHBI cOXpaHEHHUs B MeXaHHKe

I/IMHYJ'H:C MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPUAJIbBHBIX TOYCK. l[eHmp Macc cucmemvl mamepualbHblx
moyex. TeopeMa 0 0BUdICEHUU yenmpa macc.

I/IMHyJ'H:C CHJIbl 1 UISMCHCHUC UMITYJIbCA TCJIA.

3aKoH COXpaHCHUA UMITYJIbCA.

PeakTuBHOE NBMKEHHE.

12



Momenm umnynoca mamepuanvhoti mouxu. IIpedcmasnenue o coOXpanenuu MOMEHMA UMNYIbCA
6 YEeHMPANbHbIX NOJIAX.

Pabota cunbl Ha manom u na koneunom nepemewenuu. I paguueckoe npedcmasienue pabomul CUb.

MOUIHOCTb CHIIBI.

Kunernueckasi sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHMHM KHMHETUYECKOW PHEPruu Mmare-
PUATIBHOM TOYKH.

[ToTeHnmanpHbIE U HENOTEHIMAIBHBIE CUIIBL. [loTeHIManbHas sHeprusd. [loTeHuanbHas sHEprus ynpyro
nedopmupoBanHON TpyXUHBI. [loTeHIIMaNBEHAS SHEPTHS Tella B OJHOPOJIHOM TPaBUTALMOHHOM Tone. [1o-
MEeHYUATbHAS IHepeUs meia 6 2pasumayuOHHOM nojie 00HOPOOHO20 wiapa (6Hympu u eHe wiapa). Bmopas
Kocmudeckas ckopocms. Tpemvs Kocmuueckas CKOpocmb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C N3MEHEHHEM MEXaHWYECKOW DHEPTHU CHCTEMBI TeJl. 3aKOH CO-
XPaHEHHsI MEXaHUYECKOU SHEPIUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

Ypasnenue bepuynnu 01 uoeanvbHou dHCUOKOCMU KAK CleOCmeue 3aKOHA COXPAHEHUS MEeXaAHUYecKol
SHepUl.

Texnuueckue ycmpoucmea u mexHoiocudecKue npoyeccol: NBUKEHUE PaKeT, BOJOMET, KOIIEP, MPYKHUH-
HBII MUCTOJIET, 2UPOCKON, hucypHoe KamaHnue Ha KOHbKAX.

Hemoncmpayuu

e 3aKOH COXpPaHEHHUs UMITYJIbCa.
PeakTnBHOE ABIDKEHUE.
Hzmepenue mownocmu cuol.
H3menenue snepeuu mena npu cosepuiernuy pabomot.
B3anMHble npeBpanieHuss KMHETUYECKOM M MOTEHUMAIbHOM SHEPrui MpHU JEUCTBUU Ha TEJO
CWJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

o CoxpamneHnue 3Hepeuu npu c600600HOM NAOEHUU.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomul, npaKmuKym
Hszmepenue umnynvca mena no mopmo3HoOMY nymu.
Hzmepenue cunvl msazu, ckopocmu mMooenu 21eKmpomMoOuns u MOWHOCMU CUTTbL MARU.
CpasHenue usmeHeHus UMNY1bca mena ¢ UMNYIbCOM CUTbL.
Hccnedosanue coxpanenus uMnynbca npu ynpy2om 63aumoo0eicmeuu.
Hsmepenue kunemuueckou sHepauu meaa no mopmo3HOMY nymu.
Cpasnenue usmenenus NOMEHYUANIbHOU IHEPSUL NPYICUHBL C PADOMOT CUTIbL MPEHUSL.
Onpedenenue pabomol Cubl MpeHus npu OBUICEHUU Meaa NO HAKIOHHOU NIOCKOCIU.
1. VI3yuenue aGCOIOTHO HEYIIPYTOTO yJapa C MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MAsSTHUKOB.
2. VccnenoBanue cBsA3M pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOI PHEpruu Tejla Ha MpUMepe pacTi-

’KEHUs1 PE3UHOBOTO KI'yTa.

PA3JIEJ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
Tema 1. OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOI TeopHu

OcHoBHBIE TOJIOKEHUSI MoJIeKyIapHO-KuHeTnueckoi Teopun (MKT), ux onbiTHOe o6ocHOBaHue. ud-
¢by3us. bpoyHOBckoe IBIMKEeHHE. XapakTep IBWKEHHS U B3aMMOJCHCTBMS 4acTWll BemlecTBa. Mojenu
CTPOEHHUS T'a30B, KUAKOCTEH U TBEPIBIX TEJ U 0ObSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3THUX MOJENEi.
Macca u pa3zmepsl MoJiekyn (atomoB). KonmyectBo Beniectsa. [loctosiHHast ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u cioco6sl e€ nzmepenus. lllkana temneparyp Llenscus.

Mopnens uneansHoro raza B MKT: wactuiiel ra3a IBHXKYTCS XaOTHYECKH M HE B3aHMMOJCHCTBYIOT APYT
C IpyroM.

I"a3oBbie 3akoHBl. YpaBHeHHe MeHaeneeBa—Kianeiipona. AGconroTHas TeMieparypa (IIkaga TeMIie-
paryp KensBuna). 3akon JlansroHa. M3onpoiieccsl B UeaabHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM Bellle-
ctBa. ['paduueckoe mpeacTaBiIeHrne H30MPOIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBs13p MEXy aBICHUEM M CPEAHEH KMHETUUYECKOM SHEPruel MOCTYNATENbHOIO TEIIOBOTO JBHKEHUS
MOJIEKYJ HJlealibHOTO ra3a (ocHoBHOe ypaBHeHHne MKT mpeanbHoro rasa).
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CBs13b a0COJTIOTHOHM TeMIEepaTyphbl TEPMOIMHAMUYECKOW CHUCTEMBI CO CPETHEH KHHETUIECKOW YHEPruei mo-
CTYHaTEIbHOTO TEIUIOBOTO ABUKEHHS €€ YaCTHII.

Texuuueckue ycmpoucmea u mexHoi02uyecKue npoyeccvl. TEPMOMETP, OApOMETp, noryueHue HaHoMa-
mepuanos.

Jemoncmpayuu

e Mojenu ABUKEHUS YaCTULl BEILIECTBA.

Mogenb OpOyHOBCKOTO JIBHIKECHHSL.
Buoeoponux c 3anucvio peanviozco 6poyHO8cK020 08UNCEHUS.
Huddysus xuakocrei.
Monens onbiTa LltepHna.
[IpuTsrkeHne MoseKyI.
Moienu KpUCTaIUNIMYECKUX PEMIETOK.
Habnronenue u nccienoBanne U30MpoIECCOB.
Yuenuueckuii 3xcnepumenm, nabopamopmuvie pabomul, npakmuxym

e lccnedosanue npoyecca yCmaHo8IeHUs MENI08020 PABHOBECUS. NPU MENI00OMeHe MeXHCOY 20-
pAavell u Xo100HOU 8000U.

e /3yueHue uzomepmuiecko2o npoyecca (PeKkomMeHO008aHO UCNONb308aHUe YUPPOosol 1abopamo-

puu).

U3zyuenue uzoxoproeo npoyecca.

H3zyuenue uzobapnoeo npoyecca.

IIposepka ypasHenus cocmosHus.

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpPEHMH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.
e lccnenoBanue 3aBUCMMOCTH MEX/1y ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Tepmoaunamuka. TensioBble MAIIMHBI

Tepmonunamuueckas (TJ) cucrema. 3adanue emewnux ycnosuti ons T/ cucmemvl. Bnewnue
u eHympenHnue napamempul. Ilapamempuor T/] cucmemvl Kax cpeoHue 3HaueHus: 8eIUUUH, ONUCLIBAIOWUX eé
COCMOsIHUEe HA MUKPOCKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvrasn penakcayus T/] cucmemsl Kk meniogomy pagHo-
gecuio.

Mogenp uaeanpHOro rasa B TEPMOJMHAMHMKE — CHCTEMa ypaBHEHMU: ypaBHeHHUE MeHpenee- Ba—
Knaneiipona u BblpakeHHE A BHYTPEHHEH HHEPruM. YCIOBHS HPUMEHUMOCTH 3TOM MOJAEIH: HHU3Kas
KOHIIEHTpAI[Us YaCTHULl, BBICOKHE TeMIepaTypsl. BelpaxkeHue /Ui BHyTPEHHEN SHEPrUuy OJJHOATOMHOTO HJle-
aJIbHOIO Ta3a.

Keasucmamuueckue u necmamuueckue npoyecchoi.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Bbrumcnenue paboTel 1o rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaua kak cnoco0 M3MeHeHus BHyTpeHHer sHepruu T/ cuctemsl 6e3 coBepiieHus paboThl.
KonBekuus, TernaonpoBogHOCTb, U3JIy4EHHE.

KonnuecTBo TemnoTsl. TemnoéMKocTh Tena. Y aenbHas U MOJIsipHasi TEINIOEMKOCTH BEILIECTBA. Y paBHEHUE
Maiiepa. Y aenpHas TeIuioTa CropaHus TOIMBa. Pacyér konuyecTsa TEIUIOTHI Npu Teronepenayde. [Tons-
THe 00 aanabaTHOM TpoIecce.

[TepBsIii 3aKk0H TepMOAMHAMUKHA. BHyTpeHHsist sHeprus. KonmdyecTBo TemioThl U paboTa Kak MEphl U3-
MEHEHHMs BHyTpeHHel sHepruu T/I cucreMsl.

BTopoii 3aK0H TEpMOJIMHAMUKH U1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSHUE
TJI cuctembl IPOXOAUT €AUHCTBEHHAs anuadara. AOCOTIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMMKH JUIsI HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXKHO IE€pelaTh TEIJIOTY OT
OoJee X0JOJHOTO Tena K Ooyiee Harpetomy 0e3 xomneHcanuu (Kmaysuyc). HeobpaTumocTs mpupoHbIx
IIPOLIECCOB.

[Ipunuune! aeiictBus temnosix MamuH. KIT/.

MakcumanbHoe 3Hauenue KII1/. uxn Kapno.
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DKOJIOTHYECKHE aclEeKThl MCIIOJIb30BaHUs TEIUIOBBIX ABUrareieil. TennoBoe 3arps3HeHne oKpyXKaroleu
Cpeapl.
Texnuueckue ycmpoiicmea u mexHoi02udecKue npoyeccyl: XOJOAWIbHHUK, KOHAWIUOHED, AU3EIbHBIHI
U KapOIOpaTOpPHBIN JIBUTATENH, TapoBasi TypOrHa, MMOJy4YeHHE CBEPXHU3KHUX TEMIEpaTyp, YTUIH3aLUs
«TETUTOBBIX» OTXOJOB C HUCMOJIB30BAHUEM TEIIJIOBOTO HACOCA, YTUIM3AIHS OHOOPraHNYECKOTO TOTUTUBA JUIS
BBIPAOOTKHU «TETUIOBOW» U 3JICKTPOIHEPTUH.
Jemoncmpayuu
e l3MeHeHHe TemMIiepaTypsl Ipy aquabaTHUECKOM PACIIMPEHHH.
Bo3gymHoe oramuso.
Cpasnenue yoenvbHblX Meni0EMKoCmell 8eujecms.
CriocoObl I3MEHEHUS BHYTPEHHEH SHEPTHH.
HccnenoBanue aanabaTHOTO Mporecca.
e KomnbroTepHBIE MOJETH TETUIOBBIX JBUTATEIEH.
Yuenuueckuii 3xcnepumenm, naéopamopmuwie pabomui, npakmukym
e l3MepeHue yenbpbHON TETIOEMKOCTH.
o Uccnedosanue npoyecca ocmul8anus 6euiecmaa.
e Uccnedosanue aduabamno2o npoyecca.
H3yuenue 63aumocess3u snepeuu MeiCMoNeKyIapHO20 63aUMO0EUCMBUsL U MeMNepamypol KUNEHUs]
HcUOKOCmel.

Tema 3. Arperatnbie cocTosiHus BellecTBa. ®a3oBble nmepexoabl

[TapooOpazoBanue 1 kKoHaeHcalus. Mcriapenue u kunenre. Y AelbHas TeIioTa mapooOpa3oBaHus.

HacwImmennsie 1 HEHACHIIIEHHBIC TTapbl. KadecTBeHHAs 3aBUCHMOCTD IJIOTHOCTH W JIABJICHUSI HACKIIICH -
HOTO I1apa OT TeMIIePaTyphl, KX HE3aBUCHMOCTh OT 00bEMa HACHIIIICHHOTO Mapa. 3aBUCHMOCTh TEMITEPATYPhI
KHUIIEHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxkHocth Bo3ayxa. AGCONIOTHASI U OTHOCUTEINIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdubie Tena. AHH3OTPONHs CBOWCTB KpucTaywioB. [lmaBineHue
U KpUcTau3anus. Y IenbHas Teriora miasieHus. Cyomumarusi.

Jepopmayuu meépoozco mena. Pacmsoicenue u cocamue. Cosue. Mooynw IOuea. Ilpeden ynpyeux oe-
Gopmayuii.

Tennogoe pacuupenue scuokocmeil u meépovix mei, 00vbEMHOE U TUHeliHoe pacuiuperue. AHeapmMoHu3m
MeNnJio8bIX KONeOAHUll Yacmuy eeuecmea Kaxk NpuduHa menio8o2o pacuiupenus men (Ha KauecmeeHHOM
ypoeHe).

IIpeobpazosanue snepeuu 6 azosvlx nepexooax.

VYpasnenue mennogoeo banamnca.

losepxnocmuoe namsicenue. Koagppuyuenm noeepxnocmnozo Hamsaxcenus. Kanunnapnvle aenenus.
asnenue noo uckpusnénnotl nogepxnocmoio xcuokocmu. Qopmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoio2udecKkue npoyeccuvl. KUIKue KpUCTallbl, COBpEMEHHbIE MaTepu-
aJbl.

Hemoncmpayuu

o Tennosoe pacuiupenue.
CBoiicTBa HaCBHIIIEHHBIX TAPOB.
Kunenue. Kunenue npu noHMXKeHHOM JIaBIICHUU.
Hsmepenue cunvl n08epXHOCMHO20 HAMANCEHU.
Onvimoi ¢ MbLIbHBIMU NAEHKAMU.
Cmauueanue.
Kanunnapnuie sgnenus.
Mooenu HenbiomoHOBCKOU HCUOKOCTU.
CriocoObl U3MEpEHUs BIaKHOCTH.
HccnenoBanue HarpeBaHusl U TUIABIICHUS KPUCTAUTUYECKOTO BEIECTBA.
JlemoHCTpaInusi KpUCTaaIoB
Buowi oegpopmayuii.
Habnioodenue manvix oepopmayuii.
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Yuenuueckuii skcnepumenm, nabopamopnsvie pabomut, RPAKMUKYM
o 3yueHue 3aKOHOMeEPHOCMEN UCNAPEHUSL HCUOKOCE.
H3mepenue yoenvbHoti meniomvl N1aG1EHUS 1604.
H3yuenue ceoticme HACbIWEHHbIX NAPO8.
H3zmepenue abcontomuoil 1ax3CHOCMuU 8030YXd U OYEeHKA MACChbl NAp08 8 NOMeUjeHUl.
H3mepenue koa¢puyuenma noeepxnocmHo2o Hama@CceHus.
Hzmepenue mooyna FOnea.
Hccneoosanue 3agucumocmu 0egpopmayuu pe3uHo8020 oopasya om NpUIo#CeHHOU K Hemy CUTBL.
H3MepeHnne OTHOCUTENBHOM BIAQXKHOCTH BO3/1yXa.

PA3JEJI 4. QJIEKTPOAUHAMUKA
Tema 1. DnekTpuueckoe moJie

DnekTpu3aius Tea u e€ MposBICHUS. DJIEKTpUuUeckuil 3aps. JBa Buma snmekTpuyueckux 3apsanoB. [1po-
BOJTHUKH, JUIEKTPUKU U TOJYNPOBOJHUKU. DJIEMEHTApPHBIA AJIEKTPUUYECKUM 3aps]. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

OnexTpuueckoe nose. Ero neficTBre Ha 2IEKTPUUYECKUE 3apsi/Ibl.

Hanpsoxk€anocTs anekrpudeckoro nodst. [IpoOubiit 3apsaa. JInauyu HanpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.
OmHOPOAHOE ATEKTPUYECKOE MOJIE.

[ToTeHIManpHOCTh AMEKTPOCTATUYECKOTO NOJsA. Pa3HOCTh NOTEHIIMAIOB U HanpsbkeHne. [loTeHnnanpHas
SHEPrHUs 3apsja B AIEKTpocTaTnyeckoM mouie. [loTeHnuman smekrpoctaTiaeckoro noiisd. CsA3p HaAIPsKEH-
HOCTH TIOJIi M Pa3HOCTH TMOTEHIMAIOB JJIsl AJNEKTPOCTAaTHUYECKOro moist (Kak OJHOPOJHOIO, TaK
¥ HEOJHOPOJIHOTO).

[TpuHIUI CynepnO3UIINHU HTEKTPUUECKUX MOJICH.

Ilone moueuynozo sapaoda. Ilone pasnomepno 3apsidcennou cghepul. Ilone pagnomepHo 3apsarHCeHHO20 No
06vémy wapa. Ilone pagnomepro 3apscennol beckoneyHou niockocmu. KapmuHol aunuil HanpsaxcénHocmu
SMUX Noneu U IKBUNOMEHYUAIbHBIX NOBEPXHOCMEU.

[IpoBOJHUKH B 3JIEKTPOCTATUUECKOM TOJIE. Venosue pasnosecus 3apsaoos.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TOJIe. J{ManeKkTpudeckas MIpOHUIIAEMOCTh BEIIECTBA.

Konpencarop. DnektpoéMKoCTh KOHAEHCATOpa. DIIEKTPOEMKOCTb IJIOCKOT0 KOHIEHCATOpa.

Ilapannenvroe coedunenue konoencamopos. Ilociedosamenvroe coeounenue KOHOEHCamopos.

OHeprus 3apsHKEHHOTO KOHIEHCaTopa.

suoicenue 3apsiceHHOU Yyacmuyvl 8 0OHOPOOHOM IJIEKMPUYECKOM noJie.

Texnuueckue ycmpoucmea u mexHoai02U4ecKue npoyeccsl: EKTPOCKOI, dJIEKTPOMETP, FMEKTPOCTaTHYe-
CKasl 3al1Ta, 3a3eMJICHUE 3JIEKTPONIPHUOOPOB, KOHAECHCATOPHL, 2erepamop Baw de I paagha, konvpoBaibHBIi
arrapar, CTpyHHbIN IIPUHTED.

Hemoncmpayuu

e YCTpPOWCTBO U NPHUHLIMI JEHCTBHS JIEKTPOMETPA.

DIEKTPUYECKOE 0JIE 3aPSKEHHBIX 1LIAPHKOB.
DIEeKTpUYECKOe NOJIE ABYX 3aPSKEHHBIX IJTACTUH.
Mooenv snexkmpocmamuueckozo eenepamopa (Ban oe I paaga).
[IpoBOAHUKH B NEKTPUUECKOM IOJIE.
OnexTpocTaTHdecKas 3aluTa.
Yempoiicmeo u deticmeue koHOeHcamopa noCMosAHHOU U NePeMeHHO EMKOCIUL.
3aBUCHUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOPA OT IUIOIIAU TUIACTUH, PACCTOSTHUS
MEXAY HUIMH U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

e DHeprus 3JIEKTPUUECKOTO MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

e 3apsadka u pazpsaoka KOHOEHCamopa yepe3 pe3ucmop.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, NPAKTUKYM

e OreHKa CUJI B3aUMOJIEHCTBUSA 3apSKEHHBIX TEIL.

e HaOmronenue npeBpalieHus SHEPrHU 3apsHKEHHOTO KOHJAEGHCATOPa B SHEPTUIO M3IYYEHUs CBe-

TOJHUO/1A.
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e I3yueHue npoTekaHus TOKa B LUEMH, COACPIKALEH KOHIECHCATOP.

e Pacmnpesnenenve pa3HOCTH MOTEHIMATIOB (HANPSDKEHUS) TPHU TMOCIEI0BATEIHLHOM COCAMHEHUHN
KOHJICHCATOPOB.

e lccnenosanue paspsa KOHACHCATOPA Yepe3 PE3UCTOP.

e lI3MmepeHue aMeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTostHHBIH 3/1eKTpUYecknii TOK (Toku B pa3inyHbIX cpeiax)

Cuna Toxka. [TocToSHHBIN TOK.
VYcnoBus cyniecTBOBaHUS OCTOSIHHOTO AJIEKTpUUecKoro Toka. Mcrounuku toka. Hanpsoxenue U u 9/1C
E.
3axon OMa 11 yyacTKa IIeTH.
DNEeKTPUYECKOE CONMPOTUBIICHUE. 3aBUCUMOCTh COITPOTHBIICHUS OTHOPOAHOTO IMTPOBOIHUKA OT €r0 JJTMHBI
1 TUIOIIA/IU TIONIEPEYHOr0 CeYeHMsI. Y 1eTIbHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, MapaenbHOE, CMEIIAHHOE COETUHEHNE TIPOBOJAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpudeckux ueneu. Ipasunra Kupxzoga.
Pa6ora anekrpuueckoro Toka. 3akoH /xoyns—Jlenna.
MOIIIHOCTB 3MEKTPUUYECKOTO TOKA. 1ennosas MouHOCmb, 8blOenieMdast Ha Pe3Ucmope.
O/1C u BHyTpeHHEe CONPOTHUBIIEHUE UCTOUYHMKA TOKa. 3akoH OMa Ui MOJHON (3aMKHYTOM) 3JIeKTpHye-
CKOM 1enu. MoniHoCTh MCTOYHKKA TOKa. KOpoTKoe 3aMbIKaHuE.
Konoencamop 6 yenu nocmosinnozo moka.
Texuuueckue ycmpoticmea u mexHoi02u4ecKue npoyeccyl. aMIepMETP, BOJBTMETpP, PEOCTaT, CUETUHUK
ANEKTPUYECKOUN SHEPIUU.
Hemoncmpayuu
e l3mepeHue CHIIbI TOKA U HATIPSHKEHMUS.
o Uccnedosanue 3agucumocmu Cuibl MoKa om HANPsAXCeHUs O pe3ucmopa, 1amnsl HaKaIU8aHus
u ceemoouooa.
e 3aBUCUMOCTb CONPOTUBICHUS IMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAIU MOMepey-
HOTO CEUeHUs U MaTepuana.
e Uccnedosanue 3a8ucumocmu CUlbl MOKA OM CONPOMUBNEHUS NPU NOCMOAHHOM HANPANCEHUU.
o IIpamoe uzmepenune J3/IC. KopoTkoe 3amMbIKaHH€ rajJbBAHMYECKOTO 3JIEMEHTA U OLEHKA BHYT-
PEHHEr0 COMPOTUBIICHHUS.
e (Cnocobwi coeounenus ucmoynuxos moxa, 3/[C bamapeli.
o Uccnedosanue pazHocmu NOMeHYUAn08 mMexHcoy NOAOCAMU UCMOYHUKA MOKA OM CUbl MOKA
8 yenu.
Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, npaKmuxKym
e HccnenoBaHnue CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.
Hsmepenue yoenvnozo conpomusieHusi NPo8OOHUKOS.
Hccneoosanue 3agucumocmu cuivl moxka om Hanpsajcenus 0Jisl 1amnvl HaKAIUBAHUSL.
Veenuuenue npedena usmepenusi amnepmempa (601bmmempa,).
N3mepenue 3/IC v BHYTpEHHETO COMTPOTUBIICHHS HCTOUYHUKA TOKA.
HUccneoosanue 3asucumocmu I3/C ecanveanuuecko2o snemeHma om 8pemMeHU npu KOPOmMKOM
3AMbIKAHUU.
e Uccnedosanue pazHocmu NOMeHYUano08 mMexncoy NOACAMU UCMOYHUKA MOKA OM CUbl MOKA
8 yenu.
e Uccnedosanue 3as8ucumocmu nOAe3HOU MOWHOCIU UCTOYHUKA MOKA OM CUNblL MOKA.
e HaGmronenue snexTponuza

Tema 3. Toku B pa3jM4HBIX cpeaax

DneKTpuyecKas MPOBOJAUMOCTb Pa3IMUHBIX BEIECTB. DJIEKTPOHHAS IPOBOJIUMOCTD TBEPJBIX METAIIIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TeMnepaTypsl. CBEpXIIPOBOIUMOCTb.
OnexTpuueckuil TOK B Bakyyme. CBOMCTBa 2JIEKTPOHHBIX ITYYKOB.
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[MomynpoBoanuku. CoOCTBEHHAass W NPUMECHAas MPOBOJUMOCTH  IMOJYNPOBOAHMKOB. (CBoiicTBa
p—n-niepexoxa. IloaynpoBoTHUKOBEIE TPHOOPHI.

DNEKTPUYECKUM TOK B AIEKTPOJIUTAX. DIEKTPOIUTHUECKAs AUCCOLMAIUS. DIEKTpou3. 3akoHbl Papaes
JUISL DIIEKTPOJIN3A.

OnexTpuueckuil TOK B razax. CaMoCTOSATENbHBI U HECAMOCTOSITENbHBIN pa3psai. PaznuuHble TUIBI ca-
MOCTOSITENBHOTO pa3psaa. Mosnus. [Inazma.

Texnuueckue ycmpoucmea u npakmuieckoe npumMeHneHue: ra3opa3psaaHble JIaMIIbl, JIEKTPOHHO-Ty4eBast
TpyOKa, TOJYIPOBOIHUKOBEIE TPUOOPHI: IO, TPAH3UCTOP, (POTOINO, CBETOAMO; TaIbBaHNKA, papHUHU -
pPOBaHME M€, BBIIUIABKA aJIIOMHUHMSL, dJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu

e 3aBUCUMOCTbH CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
1Iposooumocms 21ekmporumos.
3axonwsl anexkmponusa Papaoes.
HckpoBoii pa3psil ¥ MPOBOAMMOCTB BO3AyXa.
Cpasnenue npogoouMocmu Memanios u noaynpo8oOHUKOS.
OAHOCTOPOHHSIS MPOBOJUMOCTD JHOJIA.
Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomul, NPaKTUKYM
e Habmonenue snexTposinsa.
o [3mepenue 3aps0a 00HOBAIEHMHO20 UOHA.
e Uccneoosanue 3a8ucumocmu CONPOMUGIEHUS. MEPMOPEIUCTOPA OM MeMNepamypbi.
o CHamue 6onbm-amnepHol Xapakmepucmuxu ouoodq.

OHIHYECKHH ITIPAKTHKYM

Cnocobvl usmepenusi uauueckux GeluyUH ¢ UCHONB30BAHUEM AHANO20BbIX U YUPDPOBLIX USMEPUMETLHBIX
npudbopo8 U KOMILIOMEPHBIX OAMUUKOBbIX cucmeM. AOcontomHbie U OMHOCUMETbHbLE NOZPEUHOCIU UBMEPEHULL
Quzuueckux eenudun. Oyenka epanuy noepeuHoCmel.

Ilposedenue KOCBEHHBIX UBMEPEHUU, UCCIe008aAHUL 3a8UCUMOCTMeEN DUUYECKUX BelUYUH, NPOBePKA
NPeONOINHCEHHBIX cunomes (8bl00p U3 pabom, ONUCAHHBIX 8 MEeMAMUYeCKUX pazoenax «Yuewuueckuti Kc-
nepumenm, 1a00pamopHvle pabomoi, NPAKMUKYMY).

MEXKIIPEIMETHBIE CBA3U

N3yuenue kypca ¢usuku yrinyonaéHHoro u 6a3oBoro ypoBHs ypoBHS B 10 Kiacce OCyLIECTBISIETCS C
Y4€TOM COJepKATEeIIbHBIX MEXKIIPEJAMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTMH, XMMHUHU, reorpa-
(Gbuu ¥ TEXHOJIOTUH.

Mestcnpeomemmnsie nOHAMUA, C6A3AHHbLIE C U3YYEHUEM MEMO008 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4yHbIN (akT, runoresa, (pu3nyecKas BEIMYUHA, 3aKOH, TEOpUs, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEIHUPO -
BaHUE, MOJIEJIb, U3MEPEHUE, NOCPEeUHOCTIU USMEPEHULL, uzMepumelbHble npubopsl, yugdposas rabopamo-
pust.

Mamemamuka: Pemienue cucreMsl ypaBHeHui. JIlunelinas ¢yHkius, napadoia, runepooma, ux rpaQuku
u cBoiictBa. TpuroHomerpuyeckue (QpyHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHO-
METPHUUYECKOE TOXKAECTBO. BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAHMHAT, CI0KEHHE BEKTOPOB.

buonozua: Mexanuueckoe BUKEHUE B KUBOU npupoze, 1uddysus, ocMoc, TEII000MEH KUBBIX opra-
HU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl, yTUIN3alus OHOOPTaHWYEeCKOTO TOTLIMBA IS BBI-
pabOTKU «TETIOBOI» U AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHUE U KAMWUISIPHBIC SIBJICHUS B TTPUPOJIE,
ANEKTPUYECKHUE SIBIICHUS B )KUBOW MTPUPOJIE.

Xumusa: TUCKPETHOE CTPOSHHE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS Macca,
MOJIy4YeHUE HAHOMATEPHUAJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, )KUAKOCTEH U ra30oB, KUJIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOWCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs! AUCCOLUALNS, TaJlbBAHUKA, SJIEKTPOHHAS MUKPO-
CKOITHSL.

TI'eozpagpusa: BnaxxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeodbpazoBaHUE ABIKEHUN C HCIOJIB30BAHUEM MEXAaHHM3MOB, YUYET CYXOTO H KHUIKOTO
TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKIIUU (KPOHIITEWH, pelieTyaTble KOHCTPYKIIMHU ), UCTIOIh30BaHNE
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3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TUPOCKOII, BOJOMET U T.I1.), IBUTaTENIb BHYTPEHHETO CrOPaHUs,
napoBasi TypOuHa, OBITOBOW XOJIOJWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTUU TOJYYCHHS COBPEMEHHBIX Marte-
pHanoB, B TOM YHUCJI€ HAaHOMATE-pUAJIOB, U HAHOTEXHOJIOTMH, DJIEKTPOCTATHYECKAs 3allUTa, 3a3€MIICHHUE
AIIEKTPONPUOOPOB, Ta30pa3PSAHBIE JAMIIBI, TOTYIIPOBOIHUKOBBIC PUOOPHI; TaJIbBAHHUKA.
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COIEPKAHHUE YYEBHOI'O IPEJIMETA «®U3UKA»
10 kaace

bazoBelit ypoBeHs (2 vaca)

YrayoneHHbid ypoBeHsb (5 yacoB)

Tema 1. ®usuka 1 METO/IbI HAYYHOTO MMO3HAHUS (2 yaca)

Tema 1. dusuka U METO/IbI HAYYHOTO 1MO3HaHKs (6 YacoB)

®u3uka — Hayka o npupoje. Haydnbsie MeTobI TO3HAHUS OKPY/KAIOIIETO
Mupa. Posb 3kcriepuMenTa U TEOpUH B MPOLIEcCe MO3HAHUS PUPObL. JKC-
nepuMenT B (pusnke. MogenupoBanne GU3HUECKUX SBICHUH U MTPOIECCOB.
Hayunsle runoressl. @u3ndeckue 3aK0HbI U TEOPUN. | paHUIIBI TPUMEHUMOCTH
¢uznueckux 3akoHOB. [IpuHumn coorBercTBUs. Ponb u Mecto pusuku B
(bopMHUPOBAHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUUYECKO Jie-
ATEIBHOCTH JIOACH.

JlemoHcTparmu 1. AHanorosbie U IU(QPOBbIE U3MEPUTENBHBIE TPUOOPHI,
KOMITBbIOTEpPHBIE AATYUKU

®uznka — (yHaaMeHTallbHas HayKa o npupoje. Haydnslit MeTo1 no3HaHUS
¥ METO/IbI MCCIICAOBAHUS (PU3HUECKHUX SBICHUH. DKCIIEPUMEHT U TEOPHS
B IIpoliecce Mo3HaHus MpupoIsl. Habmonenne u SkcnepuMenT B (PU3HKe.
Cnocobwvi uzmepenusi pusuveckux eUdUH (AaHAN0208ble U YUPDPOBble usMepu-
mejbHble NPUbOPbl, KOMNBIOMEPHBLE damyuKossle cucmemyl). Iloepewmnocmu
usmeperull puzuueckux seluyuH (abconomuasn u omuocumenvras). Monenu-
poBaHne (PU3MUECKUX SIBJICHUH U MPOIECCOB (MaTepHabHAs TOUKA, AOCOIIOTHO
TBEpAOE TEJIO, NealbHas KUAKOCTh, UI€ANbHBIN Ta3, TOUeUHBIN 3apsin). [ u-
note3a. @U3NYECKHil 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH. Dusnyeckas Teo-
pusi. Ponps u Mecto pu3uku B popMUpPOBAaHUHN COBPEMEHHON HAyYHON KapTHHBI
MUpAa, B MPAKTHYECKON ACATEIBHOCTH JIFOJIEH.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMuKym

1. Usmepenue cunvl moxa u HanpsaiceHus 8 yenu NOCMOSHHO20 MOKA NPU
HOMOWU AHANI0208bIX U YUPDPOBBIX USMEPUMETILHBIX NPUOOPOS.
2. 3nakomcmeo ¢ yugposotil rabopamopueii no ¢uzuke. [pumepol uzmeperus
GusuyecKux senruyUr npu NOMOWU KOMIbIOMEPHBIX O0AMYUKOB.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 4acoB)

2.1 Kunematuka (5 gacoB)

2.1 Kunemaruka (10 gacoB)

Mexannyeckoe nBukeHHue. OTHOCUTENFHOCTh MEXaHUUYECKOTO ABMXKEHHUS.
Cucrema orcuéra. TpaekTopus.

[epemernienne, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
pEeHHE MaTepUaTbHOM TOYKH, MX MPOEKIIMU HAa OCH CUCTEMbI KoopauHaT. Cio-
KEHHUE IEpPEeMEICHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpAMOINHEHOe NBrxkeHue. [ paduku
3aBUCHUMOCTHU KOOPJAUHAT, CKOPOCTH, YCKOPEHHSI, IyTH U MEPEeMEIeHHUS Ma-
TEepHAIbHOM TOUYKH OT BPEMEHHU.

CBoOoHOE TazieHne. Y CKopeHUe cBOOOTHOTO MaJACHUS.

KpuBonuneitHoe neuxenue. [IBukeHne MaTepralbHON TOYKH 10 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOJIYIIFO CKOPOCTHIO. YTIIOBasi CKOPOCTh, JTMHEHHAs CKO-
poctb. [lepuoa u yactota obpamenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.
Texnuueckue ycmpoucmea u npakmudeckoe npumeHnerue. ClIuIOMETp, 1BU-

Mexannyeckoe aBuxkeHHe. OTHOCHUTENBHOCTh MEXAHUYECKOTO JBMXKCHHUS.
Cucrema otcuéra.

Ipamas u obpamuas 3a0auu Mexanuxu.

Paouyc-eexmop mamepuanvhoti mouku, e2o npoekyuu Ha OCU CUCmembl KO-
opounam. TpaekTopus.

[lepemenienne, CKOpoCTh (CpemHsii CKOPOCTb, MIHOBEHHas CKOPOCTb)
U YCKOPEHHE MaTepUAIbHOM TOUKH, UX MPOEKIIMKA HA OCH CUCTEMbI KOOPIUHAT.
CrnosxeHue mepeMenIeHni U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEHUE. 3aBUCUMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaibHOW TOUYKH OT BPEMEHHU
U UX rpaduKu.

CBoboaHOEe majgeHHe. YCKOpEHHE CBOOOJHOTO MajeHus. /[[eudwcenue mena,
OpoulenHo2o0 noo y2iomM K 20pu3oHmy. 3a8UcCUMOCMb KOOPOUHAM, CKOPOCHU
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JKCHHUC CHApA0B, LCITHBIC 1 peMéHHBIe nepcaadu.

Jemoncmpayuu

1. Moaens cucteMbl OTCUETA, UIUTFOCTPALIUS KHHEMATHYECKUX XapaKTePUCTUK
ABUKCHUS.

2. IlpeoOpa3oBanue IBMXKEHUI C HCIIOIB30BAaHUEM TPOCTHIX MEXaHU3MOB.

3. [ageHue Tel B BO3yXE U B Pa3pe:KEHHOM IIPOCTPAHCTBE.

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

5. U3mepenue yckopeHus CBOOOHOTO MaJICHUS.

6. HampaBiienue CKOpOCTH TP IBMYKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii yxcnepumenm, nabopamopmvie pabomoi’

1. 3ydyeHre HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIeHUsI MTHOBEH-
HOW CKOPOCTH.

2. UccnenoBanye COOTHOMICHUST MEXKAY ITYTSMH, TIPOHICHHBIMHU TEJIOM 32
IOCJIEAOBATENILHEIE PABHBIE IIPOMEKYTKHA BPEMEHU IIPA PAaBHOYCKOPEHHOM
JBHUKCHHUH ¢ HAYaJIbHOW CKOPOCTHIO, PABHON HYITIO.

3. N3yuenune ABMKEHUS MIapUKa B BA3KON KHUIKOCTH.

4. VI3yueHue NBWKEHUS TeJa, OPOIIEeHHOTO TOPU30HTAIBHO.

U YCKOPEHUsL MAMepUaibHol Mo4Ky Om 8pemMeHu U Ux epaguxu.
Kpuonuneininoe nsrxeHue. /[BHkeHNE MaTEPUATBHOM TOUYKHU 110 OKPYKHOCTH.
VYrnoBas u uHelHas ckopocTb. [lepuon u yactorta obpamenus. Llentpoctpemu-
TeIbHOE (HOpMaIbHOE), KacaTeIbHOE (TaHTCHIIMAIBHOE) U MOJIHOE YCKOPEHUE
MAaTEepUAIIBHON TOYKH.

Texnuueckue ycmpoucmea u mexHoao2uyecKue npoyeccyl: CIUJOMETp, JIBU-
JKEHUE CHApAJOB, LENHbIE, IIecTepEHYaThle W PEMEHHBIE IEpelayu, CKo-
pocmubie Tugmel.

Hemoncmpayuu

Mogenb cuctembl 0TCUéTa, WILTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK
JIBUKCHUSI.

Cnocobwl uccnedo8anus 08UNCEHUI.

Hnnrocmpayus npedenvrnoco nepexooa u uzmeperue MCHO8EHHOU CKOPOCU.
[Tpeo6pa3oBanue ABMKEHUH C UCIIOIb30BAHHEM MEXaHHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGntonenne nBwxeHus Tena, OpOIIEHHOTO TOJA YIVIOM K FOPU30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTy mpy IBMKEHUH MO OKPYKHOCTH.

IIpeobpazosanue yenosoii ckopocmu 6 peoykmope.

Cpasnenue nymeii, mpaekmoputi, CKOpocmetl 08UNCEHUsT OOHO20 U MO20 HCe
meja 6 pa3HslX CUCeMax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomesl, nPAKMUKym
H3ydyeHrne HEpaBHOMEPHOIO JIBUXKEHHS C IIEJIbI0 OMpPEEICHUs MITHOBEHHOMN
CKOPOCTH.

Hzmepenue ycropenus npu npamMOoIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU NO
HAKIOHHOU NIOCKOCTU.

HUccnedosanue 3asucumocmu nymu om epemenu npu paeHOyCKOPEHHOM O08U-
JHCEHUU.

Usmepenue yckopenus c60600H020 nadeHusi (PeKOMeHO08AHO UCNOIb308AHUE
yughposoii 1abopamopuu).

W3ydeHue nBU>KeHUs Tena, OpOIIeHHOTO TOPU30HTAIbHO. [Iposepka cunomeswvl
0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCTIU MeHCOY OANbHOCIbIO NOAéma

23pecb U fanee NPUBOAWTCA PaCLUIMPEHHbI NepedeHb NabopaTopHbIX PaboT M ONbLITOB, U3 KOTOPOTO y4MTE/b AenaeT BbiI6op No CBOEMY YCMOTPEHUIO C YY4ETOM BbibpaHHoro YMK 1 nmetolerocs obopyaosa-

HUA.
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U HAYATLHOU CKOPOCMbIO meda.
H3yuenue 0eudicenuss mena no OKpYICHOCMU C HOCMOAHHOU NO MOOYIIO CKO-

pocmuio.

Hccneoosanue 3asucumocmu nepuoda 05pau;eHu;z KOHUYeCKO20 MAAMHUKA om
eco napamempoe.

2.2 lnnamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipunnun otHocuTensHOCTH ['ammites. Ilepswiii 3akoH Herorona. Muepuu-
aJIbHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunnun cyneprnosuniuu cui. Bropoi 3akon Herotona
JUIS. MaTepualibHOM TOuku. TpeTuit 3akoH HbroTOHA 11 MatepHalibHBIX TO-
YeK.

3akoH BcemupHOro TaroteHus. Cuna Tsokectu. IlepBas xkocMmHuueckas CKO-
pPOCTBb.

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

Tpenue. Bunsl Tpenust (moxos, ckoabkeHus, kadenusi). Cumna tpenus. Cyxoe
TpeHue. Cuna TpeHHs! CKOJIbKEHHUS U cuiia TpeHus mnokosd. KospdunueHt
TpeHus. Cuiia CONpOTUBIIEHUS MTPU ABMKEHUU TeJIa B AKUIKOCTH WIH rase.
[ToctynarenbHOE U BpallaTelbHOE IBHKEHUE a0COIIOTHO TBEPIOTO TEna.
MOMEHT cuibl OTHOCHTENBHO OCH BpameHud. [linewo cuiel. YcnoBus pas-
HOBECHS TBEPAOTO Tea.

Texnuueckue ycmpoucmea u npaxmuieckoe npumenenue: MoIIINITHUKHA,
JBUKEHHUE UCKYCCTBEHHBIX CIIYTHUKOB.

Hemoncmpayuu

. SIBneHue uHepLUUH.

. CpaBHEHHE Macc, B3aMMOJICHCTBYIOLIUX TEll.

. Bropoii 3akon HeroToHa.

. U3mepenue cui.

. CroxeHue cu.

. 3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JAedopMalinu.

. HeBecomocts. Bec Tena npu yCcKOpEHHOM NOABEME U NAJECHUM.

. CpaBHEHHE CUII TPEHUS TOKOSI, KAUEHHS M CKOJIb)KEHUS.

. YcioBust paBHOBeCHUs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

1. 3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOW MIOCKOCTH.

OO ~NO O WN P

IIepBoiii 3akoH Hbrorona. MHepumanbsHbie cuctemel otcuéra. [IpuHnmm ot-
HocutenbHocTU ['anunes. Heunepyuanvuvie cucmemvl omcuéma (onpedene-
Hue, npumepbl).

Macca tena. Cuina. [IpuHIuUI Cynepno3uiyu Cuil.
Bropoit 3akoH HeroTOHA /U1l MaTepraabHOM TOUYKH.
Tperuit 3akoH HpIOTOHA U1 MaTepraabHbIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHMS. IKEUBANEHMHOCHb
U UHEPMHOU MACCBHL.

Cuna TspKecTU. 3agucumocms yCKOpeHus c80600H020 NAOeHUs OM 8blCOMbl
Hao No8epxXHOCMbIO NIAHembvl U Oom 2eocpaguieckoli wiupomsi. /leudsxcenue
HebecHblx men u ux cnymuukos. 3axonvl Kennepa. IlepBas xocMmuueckas
CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec mena, oOsudicywezocs
C YCKOpeHueMm.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKOJIbKEHHS U CUJla TPEHUS T10-
kos. Koaddunuent tpenus. Cuina CONpOTHBIECHUS MpPH JBHKEHUHM Tela
B KUJKOCTU WIHM Tase, e€ 3a8UCUMOCMb OM CKOPOCMU OMHOCUMENbHO20
08UIICEHUS.

Hasnenue. I'uopocmamuueckoe dagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHona02u4ecKue npoyeccvl:. NOALINIHUKHY,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu

Habnoodenue ogudicenuss men 8 UHEpYUATLHBIX U HEUHEPYUATbHBIX CUCEMAX
omcuéma.

Ipunyun omunocumenvrocmu.

Kauenue 08yx yununopog unu wmapos pasHot Maccvl ¢ 00OUHAKOBLIM YCKOpe-
HUeM OMHOCUMENbHO HeUHEPYUATbHOU CUCTEeMbl OMCYEéma.

Cpasnenue pagrnooelicmgyioujeti NPUIOHCEHHbIX K Mey CUIL C NPoU38e0eHuem

2pa6uma14u0HH011

22




2. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINUX B TIPYKUHE U
PE3UHOBOM 00pasiie, 0T UX JePopMaIim.

3. UccnemoBanue yciioBHiA paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh
BpallEeHU.

MaAccvl mena Ha e20 YCKOpeHue 8 UHePYUATbHOU cucmeme omcyéma.
Pasencmeo cun, soznukarowux 6 pesynbmame 3aumMo0eucmsus me.

Hsmepenue macc no 83aumooeticmeauio.

Hesecomocme.

Bec Tena nmpu ycKOpeHHOM MOIBEME U TIaJICHHH.

LlenmpobesicHvle mexanuzml.

CpaBHEHUE CHJI TPEHUS TOKOS, KAYCHUS U CKOJIBKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxKym
N3mepenune paBHOAEHCTBYIONIEH CUIT IPU IBUKEHUU OpyCKa MO HaKIOHHOM
TUTOCKOCTH.

Ilposepka eunome3swvl o He3agucuMOCmU 8peMeHU 08UNXCeHUs OPYCKa No
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE ON €20 MACCHI.
HccnenoBanue 3aBUCUIMOCTH CHJI YIIPYTOCTH, BO3HHMKAIONIUX B IPYKHUHE
¥ PE3UHOBOM oOpasiie, OT ux JaedhopMaIuu.

H3yuenue osuodicenus cucmemvl mej, C853aHHbIX HUMbIO, NEPEKUHYMOU Yyepe3
Jé2kutl 6JI0K.

Hsmepenue koagguyuenma mpenus no eerudune yeno6020 Ko puyuenma
zasucumocmu Fpp(N).

Hccnedosanue 0susicenuss opycka no HAKIOHHOU NAOCKOCMU C NePeMEeHHbIM
KO3 puyuenmom mpenusi.

H3yuenue osudicenus epysa Ha 84y ¢ mpeHuem.

2.3 Craruka tBepaoro tena (5 yacoB)

AbcomotHo TBEpHoe Teno. [locTynmaTenbHOe M BpallaTeNbHOE JBU)KEHUE
TBEPJOro Tena. MOMEHT CUIIbl OTHOCUTEIBHO OCH BparieHus. [lineuo cuisbl.
CrnoxeHue cuil, NPWIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Ttena.
YcnoBust paBHOBecHs TBEPAOro Tena. YCTOWYMBOE, HEycTONunBOe, Oe3pas-
JUYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea u mexHoJjiocuvecKue npoueccw: KpOHI.HTGﬁH,
CTPOUTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKLMH.

Hemoncmpayuu

Ycnosust paBHOBecusl. Buasl paBHOBeCHS!.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomuoi, nPAKmMuKym
HccnenoBanue ycnoBuil paBHOBecUsl TBEPAOTO TeENla, MMEIOLIET0 OCh Bpa-
LICHMSL.
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KoncTtpynpoBanue KpOHIITEHHOB U pacy€T CUII YIIPYTOCTH.
N3yuenne ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIErO ILIOIIA/(b OIIOPHI.

2.3 3aKOHBI COXpaHCHHSI B MEXaHUKE (6 9acoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gacos)

Nmnynbe MaTepuanbHON TOUKH (T€Ja), CHCTEMbI MaTepUATIbHBIX TOYEK.
Nmmynbe cuiibl 1 U1BMEHEHHE UMITYJIbCa Tela.

3aKkoH coXpaHEHUs UMITyJibca. PeakTHBHOE IBUIKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBL.

Kunernueckas sHeprusi MarepuajibHOM Touku. TeopeMa 00 N3MEHEHUU KU -
HETHYECKOW SHEPIUU.

[Torenumansuas sueprus. [loTenunansHas sHeprus ynpyro aegopmupo-
BaHHOMU NpyuHBI. [loTeHIManbHas YHEPTHUS Tena BOJIU3U MOBEPXHOCTH
3emuu.

[ToTeHnnmanpHbIe U HEMOTEHIMATBHBIE CHITBL. CBsI3b PaOOTHI HEMOTEHIIH-
QTBHBIX CHJI C ©3MEHEHUEM MEXaHWYECKOW SHEPTUN CUCTEMBI TNl 3aKOH
COXpaHEHHUs MEXaHWYECKOW dHEPTHUH.

Ynpyrue u Heynpyrue CToJIKHOBEHHUS.

Texnuuecxkue ycmpoucmea u npakmuyeckoe npumenenue. BOJOMET, KONEp,
MPYKWHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Hemoncmpayuu

1. 3akOH coxpaHeHUsI UMITYIIbCA.

2. PeakTUBHOE JIBIKEHUE.

3. [lepexo moTeHMANbHON YHEPTUH B KHHETUYECKYIO U OOPaTHO.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomeol

1. U3ydenue abCONIOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

2. UccnenoBanue cBsi3U pabOTHI CHITbI C ©3MEHEHHUEM MEXaHUYEeCKOM SHEPTUH
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

HNmnynbc maTepuanbHON TOYKH, CUCTEMbBI MATEPUAIIBHBIX TOYEK. [[enmp
macc cucmemvl MamepuanbHulx modex. Teopema o 0sudxiceHuu YyeHmpa macc.
NmMnynbe cuiibl M M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUS UMITYJIbCa.
PeaktrBHOE IBH>KEHUE.

Momenm umnynoca mamepuanvrou mouxu. Ilpedcmaenenue o coxpanenuu
MOMEHMA UMNYAbCA 8 YEHMPATbHBIX NOJIAX.

Pabota cumbl Ha MajOM M Ha KOHEYHOM TiepeMelieHnd. I paguueckoe
npeocmasnenue pabomsi cuivbl. MOIMIHOCTb CHUJIBI.

Kunernueckas sHeprusi MarepuanbHOi ToUku. Teopema 00 U3BMEHEHUU KU -
HETHYECKOW SHEPIUY MATEPHAITBHON TOUKH.

[ToTeHmManbHbIEC U HEMIOTEHIIUATBHBIE CUIIbL. [lomenyuanvras suepeus. Ilo-
MEeHYUANbHAas SHEp2Us Ynpy20 0edhopmuposanou npyxcutul. Ilomenyuans-
Has SHepaus meia 8 00HOPOOHOM 2pasumayuonHom noue. Ilomenyuanvras
9Hepaus meia 6 2pasumayuOHHOM noe 0OHOPOOHO20 WApa (HYMPU U 6He
wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmuueckas ckoOpocme.
CBs13b pabOTHl HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHU4ECKOU dHep-
TUH CUCTEMBI TeJ. 3aKOH COXpPAHEHHSI MEXaHWYECKOW SHEPTruu. Ynpyeue

U Heynpyaue CmoaKHOGEHUS.

Ypasnenue bBeprynnu 0ns udeanbHol HcUOKOCmMuU KaxK ciedcmaue 3aKoHa co-
XPaHeHUst MeXAHUYEeCKOU IHEPSUU.

Texnuueckue ycmpoucmea u mexHonao2uieckue npoyeccyl: IBUHKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe kamauue Ha
KOHbKAX.

Hemoncmpayuu

3aKoH coXpaHEHUs UMIlyJibca. PeakTuBHOE nBUXKEHUE. M3MmepeHue MouHo-
CMU CUTTbL.

Usmenenue snepeuu mena npu cosepuieHuU pabomol.

B3aumHble peBpallieHnss KHHETUYECKOW U MOTEHIMATIBHON YHEPT UM IPU
JIECTBUM HA TEJIO CUJIbI TSDKECTU U CUJIbI yIpyroctu. Coxpanenue snepeuu
npu c60000HOM NAOEHUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npaKmuKym

1. U3mepenue umnynvca mena no mopmosHOMY nymu.
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2. UsmepeHnue cunvl msau, CKOpoCmu MOOeIU NeKMPOMOOUNA U MOUWHOCTU
CUNBL MAU.

3. CpasHenue uzmenenus UMNYIbCA Mead ¢ UMNYIbCOM CUTBL.

4. Uccneoosanue coxpanenusi UMnY1bca npu ynpy2om 83aumo0eticCmeul.

5. Usmepenue kunemuueckou sHepeuy meia no mopmMO3HOMY NYMU.

6. Cpasnenue usmeneHuss NOMEHYUALLHOU IHEPSUL NPYHCUHBL C PADOMOTL
CUbL MPEHUs.

7. Onpedenenue pabomvl CUlbl MPEeHUs NPU OBUNCEHUU Mmeld N0 HAKIOHHOU
NIOCKOCHU.

Tema 3. MonekynsipHas pu3uka u TepMouHaMuKa (24 gaca)

Tema 3. MonekymsipHas ¢pusuka u TepmoanHamuka (49 gacon)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKO# Teopru (9 4acoB)

3.1 OcHOBBI MOJIEKYIIIPHO-KHHETHYECKOH TeopuH (15 yacos)

OcCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETHYECKOW TEOPHH U X OTIBITHOE
obocHoBanue. bpoynosckoe nBuxenue. Juddys3usa. Xapakrep IBUKEHUS U
B3aMMO/ICVCTBHS YaCTHUI BellecTBA. MOIeNn CTPOEHUS ra30B, KUIKOCTEN 1
TBEPJIBIX TE M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJICIICH.

Macca u pasmeps! Mosiekyi. KonndectBo Bemectsa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp
enbcusi. Moaens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIP-
HO-KMHETHYECKOH TEOpPHUH HJeabHOTO raza. AOCONII0OTHAs TeMIiepaTrypa Kak
Mepa CpeIHEd KUHETUYECKON YHEPTUHU TEIIIOBOIO JBUKEHHUS YaCTHUIL Ta3a.
[IIxana Temneparyp KenbBuna. ['a30Bbie 3akoHbI. YpaBHeHUE MeHienee-
Ba—Kunanelipona. 3akoH [lanerona. M3ompoiiecchl B ueaaibHOM raze

C MIOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. ['paduyeckoe npeacraBieHue uso-
MIPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

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

emoncmpavyuu

1. OnbIThI, JOKa3BIBAIOIINE JUCKPETHOE CTPOEHHUE BEIECTBA, oTorpaduun
MOJIEKYJl OPTraHUYECKUX COEAMHEHUH.

2. OnbIThl 110 UGB DY3UH KUIKOCTEH U ra3oB.

3. Mozenb GpOyHOBCKOTO ABUKEHMSL.

4. Mopens omnbita LllTepHa.

5. OnBITHI, TOKA3bIBAIOIUE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMO-
JNEUCTBUA.

OcHoBHbIE NIOJIOKEHUS MOJIeKyIsipHO-KuHeTHueckoi teopun (MKT), nx
onbITHOE 00ocHOBaHue. Juddy3us. bpoyHoBckoe aBmxeHne. Xapaxkrep
JBIDKCHUS M B3aUMO/ICHCTBUS YaCTHIl BemecTBa. Moenu CTpOeHHMs ra30B,
KUJKOCTEN 1 TBEPABIX TN M 0OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mopeneir. Macca u pazmepsl MoJiekyl (aTomoB). KosmmuecTBo BerecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u crmocoos! €€ nsmepenus. [llkana
temnepatyp Llenbcus.

Monens uneansHoro raza B MKT: yacTuilpl ra3a ABUXKYTCS XaOTUYECKHU U HE
B3aMMO/ICHCTBYIOT APYT C APYTrOM.

I"a3oBbIe 3akoHbBI. YpaBHeHUE MenneneeBa—Kitanelpona.

AoOconroTHas TemriepaTtypa (mkana temmepatyp Kenspuna). 3akon Jlanbto-
Ha.

H3omporeccsl B ueanbHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BEIIeCTBA.
['padmyeckoe mpencTaBieHe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
CBs13b MeX/1y IaBJICHHEM U CpeIHEeN KMHETUYECKON YHEeprueil mocrymna-
TEJIHHOTO TEIIOBOTO JBIXKEHUS MOJIEKYJ HI€aTbHOTO ra3a (OCHOBHOE ypaB-
Henue MKT uneansHoro raza).

Ces13b abcontomuou memnepamypvl MepMOOUHAMULECKOU CUCEMbL CO CPeOHell
KUHEMU4ecKoll SHepeueti NOCMYnamelbHO20 Menio8020 O8UNCEHUS €€ acmuy.
Texnuyeckue ycmpoticmea u mexHoao2uyecKue npoyeccyl: TepMoMeTp, Oa-
POMETP, no1yUeHue HAaHOMAmepUuaios.

Hemoncmpayuu
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6. Mojiens, WILTIOCTPUPYIOLIas IPUPOAY AABJICHUS ra3a Ha CTEHKHU COCy/Ia.
7. OnpIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UEATIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomut

1. Onpenenenue Macchbl BO3/1yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEPEHUIN

00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/lyXxa B HEH.

2. HccnenoBanue 3aBUCUMOCTH MEX/TY MTapaMeTpaMH COCTOSHUS pa3pexKeH-

HOro rasa.

Mojienu IBHKEHUS YaCTHIL BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHIKECHHSL.

Buoeoponux ¢ 3anucwio peanvio2o 6poyHOBCKO20 O8UNHCEHUS.
Juddys3ust sxuaKocTei.

Monens onbita LlTepHa.

[IputsirkeHne MoJIEKyI.

Moienu KpUCTaITHYECKUX PEHIETOK.

Habnronenue u uccnenoBanue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym
Hccnedosanue npoyecca ycmanosieHus meniogo2o pagHo8ecus npu men-
J1000MeHe Mexcdy 2opsadeli U X0N00HOU 80001

H3yuenue uzomepmuueckozo npoyecca (peKOMeHO08AHO UCNONb308AHUE
yughposoii 1abopamopuu).

H3yuenue uzoxopnozo npoyecca. Hzyuenue uzobaprozo npoyecca.
IIposepka ypaenenus cocmosHus.

3.2 OcHoBbI TepmotuHaMuKH (10 gacoB)

3.2 OcHoBHI TepMoTuHAMUKH (20 gacoB)

TepMmoanHamuyeckas cucremMa. BHyTpeHHssI SHEPrys TEPMOIUHAMUYECKON
CUCTEeMBI U criocoObl €€ n3Menenus. Konmmuecto TemnoTsl U paborta. BHyT-
PEHHsSI SHEPIrusl OTHOATOMHOTO MAEAIBHOTO ra3a. Buipl Teruonepenayun:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IeIbHas TEIJIOEMKOCTh Be-
niectBa. KonmuecTBo TEIIOTHI ITPU TEIUIONEpeaaye.

[Tonsarue 06 annabaTHOM Tponiecce. IlepBrlit 3akoH TepmoauHaMuKku. [1pu-
MEHEHHUE NEPBOro 3aKOHa TEPMOJAMHAMUKHU K HU3omponeccaM. ['paduueckas
UHTEpIpeTanus paboTsl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOJIE.
Tennossie Mamuubl. [Ipunniume! neiicTBus TemnoBbix MamuH. [IpeoOpaso-
BaHUA dHEpruu B TerioBeiX MammuHax. KI1J[ remoBoi Mamunel. [{uki
Kapno u ero KII/I. Dxonornyeckue mpoodaemMbl TEMIOIHEPTETUKH.
Texnuueckue ycmpoiuicmea u npakmuyeckoe npumMeHeHue. ABUraTellb BHyT-
PEHHETo cropaHusi, OBITOBON XOJIOAUIBLHUK, KOHAUIIUOHED.
Hemoncmpayuu

1. I3meHeHre BHYTPEHHEH SHEPTUU Tella IPU COBEPUICHUH PAOOTHI: BHUIET

Hp06KI/I nus3 6YTHJ'IKI/I MoJ, ASMCTBHUEM CXKATOI0 BO31yXa, HArp€BaHUC B(I)I/Ipa B

JATYHHOH TpyOKe MyTéM TpeHUs (BUICOJeMOHCTPALINs).
2. lI3meHeHne BHYTpEHHEH SHepruu (TeMnepaTyphl) Tella MpH Teruionepe-

Tepmoounamuuecxasn (T/]) cucmema. 3adanue enewnux ycnosuil ona T/ cu-
cmembl. Bhewnue u suympennue napamempsi. Ilapamempuor T/] cucmemsi kak
CpeOHue 3HaUeHUs: GeIUYUH, ONUCHIBAIOUUX €€ COCMOSAHUE Ha MUKPOCKONUYe-
CKOM ypOgHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvrasn peraxcayusi T/ cu-
cmembl K menjio80M)y pagHO8ecUio.

Monenb uieanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMa YpaBHEHUM: ypaBHe-
Hue MenaeneeBa—KianeiipoHa v BeIpake€HUE JIJI1 BHYTPEHHEU SHEPTUH.
VYcioBUs MPUMEHUMOCTH 3TOM MOJIETN: HU3KAasl KOHLEHTPALIUs YacTHUII, BBICO-
KHe TeMnepaTypsl. Boipaskenue 115 BHyTpeHHEH SHepru 0JHOATOMHOTO
UJCaTHLHOTO ra3a. Kesazucmamuueckue

U HecmamuyecKue npoyeccywl.

DnemeHTapHas paboTa B TepMOIMHaMUKe. Beruucnenue paboTtel no rpaduky
npoiecca Ha pV-auarpamme.

Tennonepenaua kak crnocod n3MeHeHust BHyTpeHHel sHeprun T/l cucremsl 63
coBepieHus paboTsl. KOHBEKIUS, TEIIONPOBOAHOCTD, H3JIyYEHHE.
KonuuectBo TemnoTsl. TemnoéMKocTs Tena. Yoenvnasn u MonapHas menioém-
Kocmu eewecmea. Ypaenenue Matiepa. Y nenpHas TEIIOTa CrOPaHMsl TOIUINBA.
Pacuér xonmuuecTBa TErIOTH pu Teruionepenaye. [lonsatue o6 annadbaTHOM
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nade.

3. OnbIT Mo aguabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OT-
HUBOM).

4. Mopenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOpaHus, peakx-
THBHOTO JIBUTATEJIs.

Yuenuueckuit 3xkcnepumenm, nadopamopnvie padomut

1. 3mepenue yaenbHON TEMI0OEMKOCTH.

npouecce. [lepBblil 3ak0H TepMOAUHAMUKHU. BHyTpeHHss sHeprusd. KonudecTBo
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHUs] BHyTpeHHeN 3Hepruun T/ cucremsl.
Bropoii 3aKk0H TepMOIMHAMUKH Ul PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
paBHOBecHO€ cocTosiHue T/l cucTeMbl MPOXOaUT €AMHCTBEHHAs anadara.
AOcouroTHast TeMiiepatypa. Bropoii 3akoH TepMOIMHAMUKY JI1 HEPABHO-
BECHBIX IIPOLIECCOB: HEBO3MOXKHO MEepeaaTh TEIJIOTY OT 00Jiee XOJIOAHOTO Tela
K OoJsiee HarpeTomy 6e3 komrnencanuu (Kmaysuyc). HeobpatumocTs npupo-
HBIX ITporueccoB. [IpuHumns! aevictBus temoseix MmamuH. KII/. Makcu-
mansHoe 3Hauenne KITJI. [uxn KapHo. Dxonoruyeckre acreKkThl UCTIOIb30-
BAaHUS TEIUIOBBIX ABUTATENEH. TEemmoBoe 3arps3HEHNE OKPYKAKOIIEH Cpebl.
Texnuueckue ycmpoticmea u mexHoni02uyecKue npoyeccol: X0JI0JUIbHUK,
KOHUIIMOHED, TU3EIbHBIN 1 KapOIOpaTOPHBIN ABUTATENN, naposas mypouna,
NOYYeHUe CGEPXHUSKUX MeMNepamyp, YMUIu3ayus «meniogulx» omxo0o8

C UCNOIL3068AHUEM MENTO0B020 HACOCA, YMUIUZAYUA OUOOPSAHUYECKO20 MON-
JU8a 0715 8bIPAOOMKU «MENI08OU» U dnekmposHepauu. /Jemoncmpayuu

1. VI3ameHeHue TeMiiepaTyphbl Ipu ainadaTuyecKoM paciIupeHuH.

2. Bo3gymHoe orauBo.

3. CpaBHEHUE yIIETbHBIX TEIIIOEMKOCTEH BEIIECTB.

4. CrtocoObl UI3MEHEHHS BHYTPEHHEH YHEPTHUU.

5. Uccnenoanue aauabaTHOTO MpoIiiecca.

6. KomnviomepHvie modenu meniogvlx ogueamerell.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuxKym

1. 3smepenune yaeabHON TEII0EMKOCTH.

2. UccnedosaHnue npoyecca ocmul8anus 6eujecmaa.

3. Uccneoosanue adouabamnozo npoyecca.

4. U3yyeHue 63aumoces3u sHepuU MeHCMONIeKVIAPHO20 3AUMOOeLiCNEUs

U memnepamypol KUNEHUs HCUOKOCMeEIl.

3.3 Arperathsie coctosiHus BerectBa. Pazosrie nmepexosl (5 yacoB)

3.3 Arperarubie cocTosiHus BemiectBa. Mazossie mepexo sl (14 yacos)

[TapooGpazoBanue u konaeHcanus. Vicnapenue u kunexnue. AGCONIOTHAs U
OTHOCHTEIbHAS BIAXKHOCTb BO3yxa. HachleHHsIi map. Y aenpHas Teniora
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBJICHMUSL.
Tsépnoe Teno. Kpucrannuueckue u amopdusie Tena. AHU30TPOIIHS CBOWCTB
kpuctaios. XKuakue kpucramisl. CoBpeMeHHble MaTepuaisl. [InaBnenue u
KpUCTalTU3anus. Y aenbHas Temora miasieHus. Cyonumarius.

VYpaBHeHHE TEMI0BOTO OanaHca.

[Tapoo6pazoBanue u KoHaeHcaus. Vicnapenue u kunexue. Y aenabHas Ten-
J0Ta MapooOpa3oBaHusl.

HacplenHble 1 HeHachIIIeHHbIE TTapbl. KauecTBeHHas 3aBUCMOCTb ILJIOT-
HOCTH U JIaBJICHUS HACBIIIEHHOTIO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIILIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTypbl KUMEHUS OT
JTABJICHUS B KHUIKOCTH.

BrnaxxHocTb Bo3yxa. AGCOIOTHAS M OTHOCUTEIbHAS BIaXXHOCTb.
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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 HACHIIIIEHHBIX MAPOB.

2. Kunienne npu MOHMWKEHHOM JIaBICHUH.

3. CriocoObl U3MEpEeHust BIAKHOCTH.

4. HaGnroenue HarpeBaHMs U IJIABJICHUS KPUCTAJUIMIECKOTO BEIIECTBA.
5. JleMOHCTpalys KpUCTAIJIOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie pabomut

1. I3mepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

Tsépnoe teno. Kpucrammueckue u amopgHble Tena. AHU30TPOIHUS CBOWCTB
KpucTayuioB. [InmaBnenue u Kpuctamm3anys. Y AeibHast TeTUIOTa IUIABJICHNSI.
Cyb6numarusi.

Jlegpopmayuu meépooco mena. Pacmsicenue u cocamue. Cogue. Mooyno
IOnea. Ilpeoen ynpyaux oegpopmayuii.

Tennosoe pacuiupenue xcuokocmell u meeéPOvIX mei, 00bEMHOE U TUHEUHOe
pacwupenue. AneapMoHu3M meniosslix KOaeOaHUull 4acmuy 6euecmea Kax
NPUYUHA MENT0B8020 PACUUPEHUsl mell (Ha Ka4eCm8eHHOM YPO8HE).
IIpeobpazosanue snepeuu 6 hazosvix nepexooax. Ypasnenue meniogo2o
bananca.

Tlosepxnocmmuoe namscenue. Koaghghuyuenm nosepxnocmmnozo namsoice-
Hus. Kanunnapuule aenenus. /laénenue noo uckpusiéHHol nogepxHocmbio
arcuoxocmu. Qopmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccyl: XKuJaKue Kpu-
CTaJIIBI, COBPEMEHHBIC MaTePHAJTBI.

Hemoncmpayuu

TemnoBoe pacmupenue. CBoMCTBa HaChIIEHHBIX MapoB. Kunenue. Kunenue
IIPU MIOHM>KEHHOM JIaBJICHUMU.

Hzmepenue cunvl nogepxHocmuoz2o Hamsxcenus. Onvimol ¢ MblLIbHbLIMU
NIEHKAMU.

Cmauusanue. Kanunnapnule signenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCHUL.
CrniocoObl U3MepeHus BiIaxXHOCTH. VccinenoBaHe HarpeBaHus U TUIaBIICHUS
KPUCTAJUTMYECKOTO BELIECTBA.

Buowt oeghopmayuii. Habrooenue manwvix deghopmayuii.

Yuenuueckuii sxcnepumenm, nabéopamopnsie pabomaul, npaKmuKym
U3zyuenue 3axonomeprnocmeri UCnapeHus HCUOKOCmel.

Usmepenue yoenvHou meniomsl niasieHus ivod.

U3zyuenue ceoticme HacCvIUeHHBIX NAPOS.

H3mepenune abCOMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKAa MAcChl TapoB

B MIOMEIIICHUU.

Usmepenue koagguyuenma nosepxHoCmuHo20 HamaNCeHUs.

Hzmepenue mooynsa FOnea. Hecneoosanue 3asucumocmu oegpopmayuu pe-
3UH08020 0OPA3YA OM NPULONHCEHHOU K HEMY CUIbL.

Tema 4. DnekrpoauHamuka (22 yaca)

Tema 4. Dnekrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 gacos)

4.1 Dnektpuueckoe noJe (24 yaca)
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OnexTpusanus Tej. JNeKTpuyecKuil 3apsia. J(Ba Bua 3J€KTPUUECKUX 3a-
psnoB. IIpoBOAHNUKY, AUINEKTPUKH U MOIYIPOBOAHUKHI. 3aKOH COXPAHEHHUS
JJIEKTPUYECKOTO 3apsa.

BsaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbli a5eKTpUUecKuii 3a-
pan. Dnekrpudeckoe noje. HanpsskEHHOCTb 37€KTPUYECKOTO HOJIS.
[IpuHIHMI Cyneprno3uIuK dJIEKTPUIECKUX MT0JIeH. JIMHNN HanpsoKEHHOCTH
AJIEKTPUYECKOTO MOJISL.

PaGora cun anekrpocraruueckoro nojs. [Torenmuan. Pa3HoCTh MOTeHITH-
anoB. [IpoBOAHUKY U JUAIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. J{uanek-
TpUUYECKas IPOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHaeHcaTop. D1eKTpoEMKOCTD IIJI0CKOTO KOHAEHCAaTOopa.
DHeprus 3apsKEHHOT0 KOHEHCaTopa.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHnerue: EKTPOCKOIL,
AIIEKTPOMETP, AIIEKTPOCTATUUECKAsl 3aIIUTa, 3a3eMJICHHE IeKTponproo-
POB, KOHAEHCATOP, KOIMMPOBAJIbHBIN aIlllapaT, CTPYHHBIN IPUHTED.
Hemoncmpayuu

1. YcTpoiCTBO M IPHUHITUI ICUCTBUS SJIEKTPOMETpA.

2. BzaumoieficTBre HadIEKTPU30BAHHBIX TEJI.

3. DIEKTpUUECKOE MOJIe 3apsSKEHHBIX TE.

4. [IpoBOTHUKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

5. DieKTpocTaTUyYecKas 3aIuTa.

6. IM3IEeKTPUKH B 3JIEKTPOCTATHUECKOM IOJI€.

7. 3aBUCUMOCTBD 3JIEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa OT IUIOIIA N
IJJACTUH, PACCTOSIHUSA MEKTy HUIMU U AUSJIEKTPUYECKON TPOHULIAEMOCTH.
8. DHeprus 3apsHyKEHHOT0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomuot

1. 3mepenue 31eKTpoEMKOCTH KOHACH CATOPa.

DrneKkTpu3anus Tei U e€ MposiBICHUs. DJIEKTpUYecKuid 3apsi. [IBa Buaa aiek-
TPUYECKUX 3apsii0B. [IpoBOAHUKY, TUIEKTPUKHU U MTOTYIPOBOJHUKH. DJie-
MEHTapPHBIN JEKTPUUECKUH 3apsi. 3aKOH COXPaHEHMsI JIEKTPUUECKOTO 3a-
pana.

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

Onexrpuueckoe nojue. Ero gelicTBue Ha 3J€KTpUUECKUE 3apAbl.

Hanpsok€aHocTs anexkTpuueckoro nodst. [IpoOHsit 3apsaa. JIuaun Hanpsxén-

HOCTH 3JIEKTPUUECKOro noJist. OAHOPOAHOE ANEKTPUUECKOE MOJIE.

[ToTeHManbHOCTH AIEKTPOCTATUUECKOTO MOJs. Pa3HOCTh MOTEHIIMANIOB
u HanpsbkeHue. [loTeHnmanbpHas 3Heprus 3apsaa B 3JeKTPOCTaTUYECKOM
nosie. [lorennman snekrpocrarnyeckoro nosst. Csi3b HaAPSKEHHOCTH MOJIS
Y Pa3HOCTHU MOTEHIUAJIOB AJIsl AJIEKTPOCTATUYECKOIO 1M0JIs (KaK 0JJHOPOIHO-
ro, TaK ¥ HEOTHOPOTHOTO).

[TpuHLIMI CyNIEpHO3UIMH AIEKTPUUECKHUX MOJIEH.

Tlone moueunoeo 3apsioa. Ilone pasnomepro 3apsidcentoti cghepuol. Ilone pagro-
MEPHO 3apAdiCeHH020 no 00véMy wapa. Ilone pasHomepHo 3apsdcenHol bec-
KOHeuHOoU naockocmu. Kapmunol aunuii HanpaxceHnocmu 5mux noneu
U IKEUNOMEHYUATLHBIX NOBEPXHOCMEII.

[TpoBOTHUKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apsi/IOB.

JIMdneKTpUKY B 3JIEKTPOCTaTHYECKOM MoJie. J(uanekTpudeckas mpoHUIIae-

MOCTb BEIL[ECTBA.

Konzencarop. 21eKkTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TNIOCKOTO KOH-
JeHcaropa.

Iapannenvroe coedunenue kondencamopos. Ilociedosamenvroe coeounerue
KOHOeHCcamopos. JHEPTUA 3apsHKEHHOT0 KOHACHCATOPA.

Heuoicenue 3apsdiceHHOU Yacmuyvl 8 0OHOPOOHOM IJIeKMPULecKoM noJe.

Texnuyeckue ycmpoticmea u mexHolo2uiecKue npoyeccyl: NEKTPOCKOTI,

AIEKTPOMETP, DNEKTPOCTaTHUECKAs 3alllUTa, 3a3eMJICHIE AIEKTPOIPHOOPOB,

KOHJICHCATOPBI, 2ceHepamop Ban de [ paagha.

Hemoncmpayuu

VYeTpoiCcTBO M IPUHLIKI IEHCTBUS 3JEKTPOMETPA. DIEKTPUUYECKOE TT0JIE 3a-
PSAKEHHBIX HIAPUKOB. DJIEKTPUUYECKOE MOJIE ABYX 3aPSKEHHBIX MJIACTUH.

Mooens snekmpocmamuyeckoco eenepamopa (Bawu oe I paaga).

[IpoBOAHMKY B AJIEKTPUUECKOM I0JI€. DIEKTPOCTATUUECKAS 3AIIUTA.

Yempotiicmeo u deticmeue konoeHcamopa nocmosHHOU U nepemMeHHOl EMKO-
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cmu.

3aBHCHUMOCTBD JEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA OT IUIONIA/IN TIa-
CTHH, PACCTOSIHUS MEX]Iy HUMHU U TUIJICKTPUICCKON MTPOHUIIAEMOCTH.

DHeprus MEKTPHUUECKOTO MOJIS 3apsSHKEHHOTO KOHJICHCATOPa.

3apsaoka u pazpsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npAKMuUKym

Oyenka cun 83aumo0eicmaus 3apAHCeHHbIX Mmeil.

Habnooenue npespawenus snepeuu 3apaniceHH020 KOHOEHCamopa 8 SHepuio
uznyuenus

ceemoouooa. Mzyuenue npomexanus moxa 8 yenu, cooeporcaujelt KOHOeHcamop.

Pacnpedenenue paznocmu nomenyuanog (nanpsaxcenusi) npu nociedos8a-

MeNbHOM COeOUHEeHUU

KoHOeHncamopos. Hcciedosanue pazpsaoa KOHOEHCAmopa uepes pe3ucmop.

4.2 TlocTostHHBIH deKTprUecKuii TOK. TOKH B pasHbIx cpeaax (12 yacos)

4.2 TlocTosTHHBIH 2IeKTpHUECKHUi TOK (24 yaca)

DJIEKTPUYECKHI TOK. Y CIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
Uctoununku Toka. Cuita Toka. [ToCcTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa Jy1st ygacTka 1emu.

DIEeKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONIPOTUBIICHHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIEIbHOE, CMEMIAHHOE COEUHEHUE TPOBOTHU-
KOB.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyns—IJIena. MomHOCTb Jiek-
TPUYECKOTO TOKA.

OJIC u BHyTpEeHHEE CONMPOTUBJICHUE UCTOYHUKA TOKa. 3aKoH Oma Jiist
MOJTHOM (3aMKHYTOM) 3JIeKTpuueckoi rernu. KopoTkoe 3aMbIkaHue.
DNEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTh COIIPO-
THUBJICHUS] METAJJIOB OT TemIneparypbl. CBEpXIpPOBOIUMOCTb.
DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX IYYKOB.
[TonynpoBoanuku. COOCTBEHHASI ¥ TPUMECHASI TPOBOUMOCTH MOTYIIPO-
BoHUKOB. CBolicTBa p—N-nepexona. [lomympoBoaHuKoBbIe TPHUOOPHI.
DIEeKTPUYECKUM TOK B paCTBOpaX U paciuiaBax 3JEKTPOJIHUTOB. DIIEKTPO-
JUTUYECKAs TUCCOLUALUA. DIEKTPOIH3.

DneKkTpuyecKuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSATEIbHBIHN
paspsan. Mounus. I1nazma.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHerue . aMInepMeTp,
BOJIbTMETP, PEOCTAT, UCTOUHUKHU TOKA, DJIEKTPOHATPEeBATEIbHbIE TPUOOPHI,

Cwuita Toka. [1oCTOSIHHBIN TOK. Y CIIOBHS CYIIECTBOBAHMS IIOCTOSIHHOTO
anekTpuieckoro Toka. Mcrounnku Toka. Hanpsokenne U u DJIC E. 3akon
Oma a1t yyacTka LernH.

DNEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh COITPOTUBIICHUS OTHOPOI-
HOTO MPOBOJIHUKA OT €r0 JJIMHBI U IJIOIIA N MOTEPEYHOr0 CeYeHUs. Y AeIb-
HOE COTIPOTHBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COSTMHEHUE TPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX dIeKTpUUecKux 1enei. [Ipasura Kupxeoga.
Pa6oTa snexkrpuyeckoro Toka. 3akoH [[xoyms—IJlenna.

MOIIIHOCTD 3NEKTPUUYECKOTO TOKA. Tennosas MowHoCcms, gvloensemas Ha
pe3ucmope.

OJ1C 1 BHyTpeHHEe CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH OMa i 1noi-
HOI (3aMKHYTOM) AJIEKTpUYECKOM 1ernu. MOIHOCTh HCTOYHMKA TOKa. Ko-
POTKOE 3aMbIKaHUE.

Konoencamop 6 yenu nocmosnnoz2o moxka.

Texnuueckue ycmpoucmea u mexHono2uieckue npoyeccyl: aMnepMmeTp,
BOJITMETP, PEOCTAT, CUETUMK ANEKTPUUECKON SHEPTHUH.

Hemoncmpayuu

N3mepenne cuiibl TOKa U HaINpsOKEHUS.

Hccneoosanue 3asucumocmu cuibl moka om HanpsxceHus 0Jis peaucmopa,
JIAMAbL HAKATUBAHUS U C8EMOOUOOA.
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JIEKTPOOCBETUTENbHBIE IPUOOPBL, TEPMOMETP CONPOTUBIICHUS, BAKyyM-
HBIN TMOJ], TEPMUCTOPHI U (POTOPE3UCTOPBI, OITYITPOBOJHUKOBBIN IO/,
rajJlbBaHHKa.

Jemoncmpayuu

1. W3mepenue cuibl TOKa U HAIPSYKEHUSI.

2.  3aBUCHMOCTH CONPOTHUBICHHS IUIMHIPUYECKUX HMPOBOJHHUKOB OT
JUIMHBI, TJIOIA U NOTIEPEYHOT0 CEYEHUs U MaTepuaa.

3. CmemanHOe COeTMHEHHE TIPOBOTHIKOB.

4. Tlpsimoe n3mepenue IJIC. KopoTkoe 3amblKkaHNE TaIbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

5. 3aBUCHMOCTb COIIPOTUBIIEHUS] METAJJIOB OT TEMIIEPATYPHI.

6. IIpoBOIMMOCTH 3IEKTPOIUTOB.

7. HckpoBoii pa3psii ¥ MPOBOJUMOCTb BO3yXa.

8.  OmHOCTOPOHHSS MPOBOJAUMOCTD JHO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomaut

1. I3yueHue cMemaHHOro COeAMHEHUS PE3UCTOPOB.

2. U3mepenune D/1C ncroyHrKka TOKa M €ro BHYTPEHHETO COMTPOTHUBIICHHUS.

3. Habnronenue anektposusa.

3aBUCHMOCTb COMPOTUBIICHUS LIUJIUHIPUUECKUX TPOBOAHUKOB OT JITUHBI,
MJIOIA U TIOTIEPEYHOT0 CEYCHUSI M MaTepHaa.
Hccneoosanue 3asucumocmu cuibl moKka om CONpOmMuGieHuUsi Rpu NOCMOosH-
HOM HANPA*CeHUU.
[Ipsimoe nzmepenue I/IC. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTa
Y OIICHKA BHYTPEHHETO CONpPOTUBIEHUA. Cnocodwbl coeouHenusi UCmoYHUKO8
moka, I/C 6amapeil.
Hccneoosanue paznocmu nomeHyuanos mexcoy noaocamu UCMoyYHUKa moka
OM CUJIbL MOKA 8 Yenu.
Yuenuueckuii 3xcnepumenm, nabopamopnusie pabomul, nPAKMUKYM
Hccneoosanue cmeuianno2o coeOunenus: pe3ucmopos.
Hsmepenue yoenbHoco conpomugiienus Rpo8oOHUKOS.
Hccneoosanue 3asucumocmu cuivl moxa om HAnpsaxiceHus OJisl IAMNbl
HAKATUBAHUSL.
Yeenuuenue npedena usmepenus amnepmempa (6orommempa,.
N3mepenne 3/IC u BHYTpEHHET0 COMPOTUBJIEHUSI HCTOYHUKA TOKA.
Hccneoosanue 3asucumocmu I/]C eanveanuuecko2o snemenma om spemeHu
npu KOPOMKOM 3aMbIKAHUUL.
Hccneoosanue paznocmu nomeHyuanos mexcoy noancamu UCMouYHUKa moxa
OM CUIbL MOKA 8 Yenu.
Hccneoosanue 3a8ucumocmu noje3not MOWHOCMU UCTOYHUKA MOKA OM
CUJIbL MOKA.

HaGmronenue smekrpoanza

4.3 Toxu B pa3HbIX cpenax (6 4acoB)

DJeKTpuuecKasi IpOBOJIUMOCTb Pa3IMUHbIX BEIIECTB. DJIEKTPOHHAS IIPOBO-
JUMOCTb TBEP/IBIX METAIJIOB. 3aBUCUMOCTb CONIPOTUBJICHUS METANIOB OT
Temneparypbl. CBepXIIpOBOIUMOCTb.

OneKkTpudeckuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.
[TonynpoBosHuku. CoGCTBEHHAs! U IPUMECHAsI TPOBOIUMOCTb MOJTYIIPO-
BOJHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBoAHUKOBEIE TPUOOPHI.
DNEKTPUUECKNN TOK B MIEKTPOJIUTAX. DIEKTPOIUTHYECKAS TUCCOLUALIMSL.
Onexrpoaus. 3akoHsl Papanes A MIEKTPOIN3a.

OnexTpuuecknil TOK B razax. CaMOCTOSATENBHBIN U HECAMOCTOSATENBHBII
pa3psa. Pa3nuuHble TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [lnazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumMeHeHue: ra3opaspsIHble
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JIaMIIbI, JIEKTPOHHO-ITy4eBasi TPyOKa, MOJIYIPOBOHUKOBEIE PUOOPHI: AHO,
TPAH3UCTOP, POTOANO, CBETOINOT; TallbBAHUKA, pPaQUHUPOBAHKE MEIH,
BBITUTABKA AJTFOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu

3aBUCHMOCTh COMTPOTUBIICHHSI METAJIOB OT TeMIteparypsl. [IpoBoguMocTh
AIIEKTPOJIUTOB.

3axonwl snekmponuza Papaoes. ckpoesoti pazpsio u nposooumMocms 6030yXxd.
CpasHenue npogooumMocmu Memanios u noAynpo8OOHUKOS.

OaHOCTOPOHHSS MPOBOUMOCTD JAHOA.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npakmuKym
Habmronenue snexrponuza. Msmepenue 3apsaoa 00HOBANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomusieHus mepmope3ucmopa om mem-
nepamypbi.

CHamue 8on1bm-amnepHou XapaKxmepucmuky ouood.

®U3UYECKUN TTIPAKTUKYM (16 uacos)

Cnocobvl usmepenusi uauyeckux Geludur ¢ UCNONIb308AHUEM AHAIO20BbIX
U YUpPOoBbIX UzMEPUMETLHBIX NPUOOPOE U KOMNBIOMEPHBIX OAMYUKOBLIX CUCTHEM.
Abcontomuvle u omHOCUmMeENbHbIE NOZPEUHOCIU USMEPEHULL (DUSULECKUX BeNlu-
yun. Qyenka epanuy nocpeutHocmel.

IIposedenue KoceeHHbIX uzMepeHull, ucciedo8anull 3asucumocmeti Quzude-
CKUX BEIUYUH, NPOBEPKA NPEONONCEHHBIX cunomes (6blOop u3 pabom, onu-
CAHHBIX 8 MEMAMUYecKUX pazoenax « Yuenuveckuii skcnepumenm, iabopa-
MopHble pabomvl, NPAKMUKYM»).

Peseps (2 yaca)

Peseps (10 gacos)
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TemaTn4eckoe INIAHUPOBAaHUE KypcCa

10 kaace

bazoBelit ypoBeHs (2 daca)

| YrayoneHHbidt ypoBeHsb (5 yacoB)

Kon-Bo | Tema: ®u3uka U MeTObI HAYYHOI0 MO3HAHUS 2/54 Koi-Bo
4acoB 4acoB
1 ®du3uka — Hayka o npupoje. Hayunsie MeToapl 11o-
3HaHUs OKpYXaroiero Mupa. Poib sxcnepumenTa u
TEOPHUH B TIPOIIECCE MO3HAHUS MPUPOIBI. DKCIIEPH-
MEHT B ¢uzuke. MoaennpoBaHue pU3NYeCKuX siBie-
HUW U IIPOLIECCOB.
Hemonctparmu 1. AHanoroBsie ¥ IU(PPOBHIE U3ME-
pUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTYUKH.
1 Hayunsle runore3pl. @usndeckue 3aKOHbI U TEOPHUU.
['panutpl mpuMEHUMOCTH (U3HYECKUX 3aKOHOB.
[Tpunnun coorBercTBUs. Posib u MecTo Gu3UKH B
(dbopMHUpPOBaHUM COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B TPAKTHUYECKOUN JIEATEIbHOCTH JIIOACH.
Cnocobwbl uzmepenus Qpuzuieckux eIuduH (aHano2o8vle u yugposvie usmepu- 1
mejbHble NPUbOPbl, KOMNbIOMEPHbBLE OamyuKosvle cucmemyl). Iloepewmnocmu
usmMepeHull PuauYecKux enuUyUt (aOCOIOMHAS U OMHOCUMENbHAS).
Mooenuposarue uzuueckux seienul u npoyeccos (mamepuaivHas mouxa, ao- |1
CONIIOMHO MBEPO0E Melo, UOeANbHAS HCUOKOCHb, UOeAlbHbII 2a3, MOYEeUHbLU 3a-
pAo).
Jlabopamopnas paboma: Hsmepenue cunvl moxa u nanpsiceHus 8 yenu nocmo- | 1
SAHHO20 MOKA NPU NOMOWU AHANO208bIX U YUPDPOBLIX USMEPUMETbHBIX NPUOODOS.
Tema: Mexanuka 18//354
Kunemaruka 4/104
1 Mexanunueckoe aBuxkeHue. OTHOCUTEILHOCTh Me-

XaHUYCCKOT'O JBHUXKCHUA. Cucrema otcuéra. TpaeK-
TOpHUA. HepeMemeHHe, CKOpPOCTHb (CpC,Z[HSISI CKOPOCTD,
MI'HOBCHHAasA CKOpOCTB) " YCKOPCHUC MaTepHaﬂLHOﬁ
TOYKH, UX ITPOCKIUH HAa OCHU CUCTCMbI KOOPpAWHAT.
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CrnoxeHnue nepeMeleH| U CII0KEHNE CKOPOCTEH.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEWHOE
nBkeHue. ['paduky 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U IIEPEMEIIEHUA MaTe-
pHUaIbHOM TOUKU OT BpeMeHU. CBOOOIHOE Ma/ieHueE.
Yckopenue cBOOOHOTO TaICHHS.

Jeuorcenue mena, OpoweHno20 noo yeiom K 2OpU30HmYy..

3asucumocms KoOpOUHaAmM, CKOPOCMU U YCKOPEHUS MAMEPUATIbHOU MOYKU Om
8pemenu U ux paguxu

Pewenue 3a0au no meme «/[eudcenue mena, OpouleHHO20 HOO Y210M K 20pu-
30HMY. »

KpuBosmHeliHOe 1BUKEHNE. [[BIKEHNE MaTEPUAIIBHOM | .

TOYKH TI0 OKPY>KHOCTH C IMOCTOSTHHOM 110 MOTYITIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHAST CKOPOCTb.
[Tepuona u yactora obpamenus. LlenTpocTpemMurtens-
HOE YCKOpEHHUE

JlabopaTtopHnast padota: M3yueHne HepaBHOMED-
HOTO JIBMDKEHUS C [ENBIO OTIPEIEICHUs] MTHOBEHHOU
CKOpOCTH.

. llenmpocmpemumenvroe (HopmanvHoe), KacamenibHoe (MaHeeHyuaIbHoe) u
NOJIHOE YCKOPeHUe MAmepuaibHOU MoyKu

Pewenue 3a0au

Jlabopamopnas paboma: Hccnedosarnue 3asucumocmu nepuooa oopauyeHust Ko-
HUYECKO20 MASIMHUKA OM €20 Napamempos

JAunnamuka 7/10u+

[Tpuniun otHocutenbHocTH ['anunes. [lepBsiii 3a-
KOH HproToHa. MlHepunanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuHuun cyneprno3uuuu cuil.
Bropoii 3akoH HproTOHA 111 MaTepuaIbHOM TOYKH.
Tperuii 3akoH HproTOHA [1s1 MaTepUAIbHBIX TOYEK

[Heunepyuanvhsie cucmemvl omcuéma (onpeoenenue, npumepsl). Bec mena, 06u-
DICyue2ocs ¢ ycKopeHuem
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Cratuka (1 u3 4) Crnoowcenue cun, RpUIOHCeHHbIX K MEEPOOMY MeJy.

Cratuka (2 uz 4) ILlenmp mssicecmu mena.

3aKoH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.
IIepBas kocMudeckass CKOPOCTh

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

DKBUBANEHMHOCTb 2PABUMAYUOHHOU U UHEPMHOU MACCHL. 3A8UCUMOCTb YCKOPEHUS
C80000H020 NAOEHUsL OM BbLCOMbBL HAO NOBEPXHOCMbIO NIAHEMbl U OM 2eocpadu-
yeckoul wupomol. JleudiceHue nebechvix mein u ux cnymuuxos. 3akonvl Kennepa.

/lasnenue. I'uopocmamuueckoe oasnenue. Cuna Apxumeoa

Peuwenue 3a0ay o meme ((ﬂuHClMuKCl»

Tpenune. Buap! Tpenus (oKos, CKOJIbXKEHHS, Kaue-
Hus). Cuia Tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbXKEHUS U cuia TpeHus nmokos. Koaddumment
TpeHusi. Cusa CoOnpoTUBIICHUS MPU IBUKEHHUH TeJIa B
AKUJKOCTHU WU Ta3e.

HOCTyrIaTeJ'IBHOG H BpalllaTCJIbHOC ABUKCHHC ao-
COJIFOTHO TBép,[[Ol"O TCIa.

MOMEHT CHJIBI OTHOCHUTEILHO OCH BpaIlcHU. IIneuo
CHIIBI. Y CIIOBHA PaBHOBCCHA TBépI[OFO TCIAa.

(Cratuka 3 u3 4)Ycemoiiuusoe, Heycmouuusoe, 6e3pasiuyHoe pagHogecue.
/labopamopuas paboma: Hszmepenue koagguyuenma mpenus no 8eiuyune yeuo-
6020 kK023 puyuenma zasucumocmu Fmp(N).

Ipaxmuxym «H3mepenue pasnooeticmayoueli cuil npu 08udxiCeHuu 6pycka no
HAKJIOHHOU NJIOCKOCUY

Ipakmuxym «Hsmepenue pagrnoodeticmeyiowel cun npu 08udxceHuu opycka no
HAKAOHHOU NJIOCKOCTUY

JlaGopatopHas pabota «MccnenoBanue ycioBui
paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh Bpallle-
HUSD.

(Cratuka 4 u3 4) JlaboparopHasi pabota «/3ydeHHe yCTOHYMBOCTH TBEPAOTO
TeJa, UIMEIOLIETO TUIOIIA/b OTIOPHI.»

35




3akoHbI coxpaHeHns B Mexanunke 6/10

Nmnynsc MaTepuanbHONU TOUKHU (TeJa), CHCTEMBI Ma-
TEPUAIBHBIX TOUEK. IMIylbe CUIIBI U U3MEHEHME
UMITYJIbCa TeIa. 3aKOH COXPAHEHUs UMITyJbca. Peak-
THUBHOE JIBUJKEHUE

Momenm umnynvca mamepuanvnou mouxu. Ilpedcmasnenue o coxparenuu mo-
MEHMa UMNYIbCA 8 YEHMPAIbHLIX NOJIX.

Lenmp macc. Teopema o 0udicenuu yenmpa macc.

Pewenue 3a0au no meme «3axon COXPAHEHUSL UMNYTIbCA»

PaGora cribl. MOIIIHOCTE CHITHL.

Kunernueckast sHEprust MaTepUaIbHON TOUKH. Teo-
pema 00 U3MEHEHNH KUHETUYECKOM SHEpruu.

Paboma cunvl na manom u na koneunom nepemewenuu. I paguueckoe npeo-
cmaenenue pabomul CUibl.

Ipakxmuxym «HM3mepenue umnynvca mena no mopmo3HOMY NYMu.»

Ipakxmuxym «HM3mepenue umnynvca mena no mopmo3HOMY NYmu.»

[ToTenumanesHas sueprus. [loreHnnanbHas sHeprus
ynpyro nehopMupoBaHHON pyKkuHBI. [loTeHnans-
Hasi PHeprus Tena BOau3u nosepxHoctu 3emiu. [lo-
TEHIMATbHbIE U HETIOTeHIIMANIbHbIEe CHIIbL. CBsI3b pa-
00ThI HETIOTEHIIUATIBHBIX CUJI C U3MECHEHHEM MeXa-
HUYECKOM SHEPTUU CUCTEMBI TeJ

3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIUu.
VYnpyrue u Heynpyrue croiakHoBeHus. JlaboparopHas
paboTa «3ydyeHue abCOIIOTHO HEYNIPYroro yaapa ¢
MIOMOIIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB

HOm@HL]ua]ZbHa}Z JHepeus meia 6 OaHOPOaHOM epasumayuOHHOM noiie. Tlomen-
UUAIbHAA dHepcUsl mejld 6 cpasumayuOHHOM noJie odHopodnozo wapa (eHympu u
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éHe wiapa). Bmopas xocmuyeckas ckopocmo. Tpemus Kocmuyeckas CKOpocma.

Ypasuenue Bepnyinu 01 udeanvHoul JHcUOKOCMU KAK clledcmaue 3aKOHA coXpa-
HeHUs MEXAHUYECKOUL SHEP2UU.

Jlabopamopnas paboma « Onpedenenue pabomul CUbl MPEeHUsL NPU OBUHCEHUU
meja no HAKJIOHHOU NJIOCKOCU. »

Tema: MosekyasipHast GU3MKAa U TEPMOAUHAMHUKA

24/49

OCHOBBI MOJICKYJISIPHO-KHHETHYECKO# Teopuu 9/15+3

(mpakTUKyM)

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI
TEOPHUH U UX OMBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxkenue. uddysus. Xapakrep IBUKEHUS U B3au-
MOJEMCTBUS YacTHIl BelecTBa. Moiean CTpoeHus
ra3oB, JKUJKOCTEH U TBEPJBIX TNl U OOBSICHEHHE
CBOJCTB BeIlleCTBA HA OCHOBE ATHX MOJIEJEH.

Macca u pazmepsl Mosiekyn. KonuyecTBo BelecTsa.
[Toctrostnnas ABoraapo. TennoBoe paBHOBECHE.
Temneparypa u e€ nsmepenue. lllkana remneparyp
Henscus

Pewenue 3adau

Pewenue 3adau

Jlabopamopnas paboma: Hccrnedosanue npoyecca ycmaHo81eHUst Menio8020
pasHogecusi npu menioooMene mMexicoy 20payell U X0J100HOU 8000

Mojens uaealabHOTO ras3a. OcHoOBHOE YPaBHCHUC MO-
HeKYHHpHO-KHHeTquCKOﬁ TCOPUHU UICAIBHOI'O I'a3a.

AGcoutoTHas TeMIlepaTypa Kak Mepa CpeHen Ku-
HETUYECKOU DHEPIrUH TEIJIOBOIO ABUKCHUS YACTHIL
rasza. [IIkana remneparyp KenpBuHa.

Mooens uoeanvroeo 2aza 6 MKT: uacmuybsi 2a3a 08UNCYMCs XA0OMU4ecKy U He
83aUMOO0eUCmBYIom Opye ¢ 0pyeoM

37




Cess3b abconomuoll memnepamypsbl mepmoOUHAMULECKOL CUCEMbL CO CPeOHell
KUHemu4ecKol 3Hepeueli NOCmynameibHo20 Mmen108020 0BUINCEHUS e€ Yacmuy

Pewenue 3a0au no meme «Ocrosroe YypaesHerRUe MOJleKyJZ}ZpHO'KMHemuUECKOZZ
meopuuy

l"a3oBBI€ 3aKk0HBI. YpaBHEHHE MeHaenee-
Ba—Kunaneiipona. 3akon [lansToHa

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

Ipaxmuxym «H3yuenue uzomepmuueckozo npoyecca (PeKOMeHO08AHO UCNONb-
308aHue Yyugdposou 1abopamopuir). »

Ipaxmuxym «H3yuenue uzomepmuueckozo npoyecca (PeKOMeHO08AHO UCNONb-
308aHue Yugdposou 1abopamopuir). »

Pewenue 3a0au no meme «I azoewvie 3axonwly

I'paduueckoe mpeacTaBIeHHEe U30TPOIIECCOB: U30-
TepMa, U30xopa, u3obapa.

JlabGopaTtopHnas pabota: OnpeeneHre Macchbl BO3Iyxa
B KJIACCHOW KOMHATE Ha OCHOBE U3MEpEHU 00bEéMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3yXa B HEHl.

JlaGopaTtopnas pabora «3ydeHune n300apHOTO MpoIeccay

Pewenue 3a0au no meme «H3zonpoyeccuvl 6 udeanbHom 2ase ¢ NOCMOAHHLIM KO-
auvecmeom gewecmaa. I pagpuueckoe npeocmasienue u3o0npoyeccos: uzomepma,
usoxopa, uzobapay

Pewenue 3a0au no meme «Hzonpoyeccuvl 6 udeanrbHom 2ase ¢ NOCMOAHHBIM KO-
auuecmeom gewecmaa. I pagpuueckoe npeocmasienue u30npoyeccos: uzomepma,
usoxopa, uzobapay

Obodwarowuti ypox no meme « OCHOBbI MONEKYAAPHO-KUHEMUYECKOU MeopUny

OcHoBbl Tepmoannamukn 10/20

TepmonnHamuueckas cuctema. BHyTpeHHsIs sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U CIIOCOOBI €€ u3Me-
HeHus. KonnyecTBo TemIoTsl U padoTa.

BHy’TpeHHfIfI SHEPTrusd OAHOATOMHOI'O UACAIIBHOTO Ir'a-
3a.
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3aoanue énewnux ycrosuii ons T/ cucmemvol. Buewnue u 6nympennue napa-
mempuwl. [lapamempuol T/ cucmemvl Kak cpeOHue 3HA4eHUs GeIUYUH, ONUCHIBAIO-
Wux eé cocmosiHue Ha MUKPOCKONUYECKOM YPOGHe.

Hynesoe nauano mepmoounamuxu. Camonpouszeonvras peraxcayus T/{ cucmembi
K Menyio8omy pagHo8ecuio.

Mooenb udeanvrozo 2aza 6 mepmoouHamMuKe — CUCmemd ypaeHeHUll: YPasHeHue
Menoeneesa—Knanetipona u evipasxcenue 05l BHympeHHel IHepeuu. Ycnosus
NPUMEHUMOCTU IMOU MOOENU. HU3KASL KOHYEHMPAyus Yacmuy, 6blCOKUe memne-

pamypol

BI/I)IBI TCIIonepeaaqymn: TCIIonpoBOJHOCTb, KOHBCK-

LM, U3TTy4EHHE. Y IeJIbHas TEIIIOEMKOCTh BEILIECTBA.

KonunuecTBo TeNmaoThl pu Temjonepenaye.

[Tonsatue 06 aqnabatHOM Tiporiecce. [lepBrIii 3aKoH
TEPMOJUHAMHUKN

Kesazucmamuueckue u necmamuueckue npoyeccuwl.
Onemenmapnas paboma 6 mepmoounamuxe. Bviuucnenue pabomul no epaguxy
npoyecca nHa pV-ouazpamme

Yoenvnas u monapnas mennoémrocmu eéewecmsa. ¥Ypasnenue Matiepa

Yoenvuas mennoma ceopanus monausa. Pacuém xonuuecmea mennomol npu
menyionepeoaue

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

Bropoii 3akon TepmoguHaMuku. HeoOpatumocThb
MIPOLIECCOB B IPUPOJE.

Pewenue 3a0auy no meme «IYpumeHeHue nepeoco 3aKoHa mepModuHaMuKu K U30-
npoyeccamy

Konuuecmeo mennomul u paboma xak mepol usmenenus: enympennei snepeuu T/
cucmembl

Bmopoti 3aK0H mepmMoOuHamuxu 0isk HEPABHOBECHBIX NPOYECCOB. HEBOZMONCHO
nepeoams meniomy om Ooaee X0100H020 mea K Oojee Hazpemomy Oe3 KoMneH-
cayuu (Knayzuyc).
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TeruoBble MaUHbL. [[pUHIMIIBI IEMCTBUS TETIOBBIX
MmaruH. [IpeoOpa3oBanHus SHEPTUU B TEIIOBBIX Ma-

muHax. KII/I tenmoBoi mamuusl. [{ukn Kapho u ero
KIIA.

DKOJIOTHYECKHE MTPOOIIEMBI TEMIO3HEPTETUKH.
JlaboparopHas padota «/3MepenHue yaeapHOM Ten-
JIOEMKOCTI

Jlabopartopnas pabdota: MccnenoBanue npoiiecca OCThIBaHMUS BEIIECTBA.

Ilpakmuxym «. HUccnedosanue aduabamnozo npoyecca»

Ilpakmuxym « Hccnedosanue aduabamnoeo npoyeccay

Oboobwarowuii ypox no meme « OCHO8bI MEPMOOUHAMUKU»

ArperaTtHble cocTosiHus BemecTBa. ®a3oBble nepexoan 5/14

[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u
Kunenue. AOCOIOTHAS U OTHOCUTEIILHAS BIAYKHOCTD
Bo3ayxa. HachlleHHsIi nap

VY nenpHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBJICHHUSL.

HaCblLb;eHHble U HEHACLIU/EHHbLE NAPbL. Kauecmeennas 3asucumocmo niomuocmu
u oaenenus HACBLIWERRO2O napa om memnepamypbsl, UX He3ABUCUMOCNTIb OM 00b-

éMa HacvlWenHo20 napa. 3asucumocms memnepamypvl KUneHust Om 0ae1eHusl 6
HCUOKOCMU.

Pewenue 3a0au no meme «Abconromnas u OMHOCUMENbHASL GJIANCHOCTIb Y

Jlabopamopnas paboma «H3yueHue c8oUCm8e HACLIUEHHBIX NAPO8S.»

TBépnoe Teno. Kpucrannnueckue u amopdHbIe Tena.
AHUM30TpONUs CBOMCTB KpUCTaLIOB. JKHUIKNE Kpu-
ctauibl. COBpeMEHHbIE MaTEepUAIbI.

[InaBnenue u kpucTamIM3aIys. Y IenbHas TerioTa
iaBneHus. CyOnumariusi. YpaBHEHUE TETJIOBOTO
OataHca.
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Jegopmayuu meépooeo mena. Pacmsocenue u cocamue. Cogue. Mooynw FOnea.
Ilpeoden ynpyeux oeghopmayuii.

Tennosoe pacuwupenue scuokocmei u meépovix mej, 06vbEMHOEe U TUHEUHOe
pacuupenue.

AHeapmonuzm mennogulx KoieOaHull 4acmuy eewecmea Kak NpuiuHa menio8o2o
pacuuperus mei (Ha KauecmeeHHOM YPOGHe).

JlabopaTopast paboTa «M3mepeHne 0OTHOCUTETHHOM
BJIQKHOCTH BO3JIyXa.)»

Jlabopatopas paborta «M3mepenue moaymst FOHra»

O06006maronuit ypok no Teme «ArperatHble coCTosi-
HUS BEIECTBA»

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

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

Jlasnenue noo uckpugnénnol nogepxHocmoio sxcuokocmu. Popmyaa Jlannaca.

Tema: DnexkTpoauHamuka 22/54

DaexkrpocraTuka 10/ DjekTpuyeckoe mojae 24

DJIeKTpu3aIus Tell. DJIEKTpUYeCKuil 3apsi. JIBa
BH/JIa DJIEKTPUUECKUX 3apsiaoB. [IpoBoanuky, nu-
AIIEKTPUKU U TIOJTYIPOBOJHUKHU. 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsana. B3aumoneiicTBue 3apsiios.
3akoH Kynona. ToueuHblil AeKTpUUECKUi 3apsil.

DnexTpuueckoe noje. Hanpsok€HHOCTH a1ekTpuye-

CKOTI'O IT1OJIA. HpI/IHL[I/IH CYIICPIIO3UTHHU SJICKTPUICCKUX

noJiei. JInHuM HanpsHKEHHOCTU AIIEKTPUUECKOTO T10-
1A,

Ilone moueunoeo 3apaoa. llone pasnomepno 3apsaxcennotl cghepui. Ilone pasro-
MEpPHO 3apAANCEHHO020 NO 00BEMY uapa

Ilone pasnomepHo 3apsdicennol 6eckoHeuHOU nI0CKOCmU

Pewenue 3aoau
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Pabora cun anekrpoctarrueckoro nojs. [ToteHmnuar.
PazHocTh nmoTeHIIMAIOB

HpOBOl[HI/IKI/I W JUDJICKTPUKU B JICKTPOCTATUICCKOM
I10JI€. I[I/IBJIGKTpI/I‘-IGCKaﬂ IMPOHUIACMOCTD.

HOmeHL;MClJZbHOCI’I’lb dJleKmpocmamuvieckKkoco noJisl. HomeHuuaﬂbHaﬂ OHep2usl 3a-
pﬂda 6 JdJleKmpocmamuiecKkom noJe.

Kapmunel aunuti nanpsiocénHocmu smux nosieti u 9K6UNOMeHYUuaibHbIX N08epXx-
Hocmell.

Oonopoonoe snekmpuueckoe noie. Césa3b HANPANCEHHOCMU NOJISL U PAZHOCIU
NOMEHYUAN08 05 INEKMPOCMAMUYECKO20 NOs (KAK 0OHOPOOHO20, MAK U HEOO-
HOPOOHO020).

DnekTpoéMKocTb. KoHeHcaTop.

DIEeKTPOEMKOCTB INIOCKOIO KOHAEHCATOPA. DHEPIUsi
3apsHKEHHOTO KOHJCHCATOpa

Ilapannenvnoe coedunenue KOHOEHCAMOpPOs

Tlocneoosamenvroe coedunenue KOHOEHCAMOPO8

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomeHyuanos (HanpsaiceHus)
npu nocied08amenbHOM COeOUHeHUU KOHOCHCAMOpOa.

JlaboparopHas pabota «3mepeHue 3MeKTPOEMKOCTH
KOHJICHCATOPa.»

O06o0mmaromuii ypok 1o Teme «JIeKTPOCTaTUKAY

O06o0maromuii ypok 1o TeMe «JIEKTPUIECKOE MOJIeH

ﬂeuofceﬂue 3apﬂDfC€HH012 uacmuysl 6 OaHOPOOHOM IJIEKMPUHUECKOM noJie.

Jlabopamopnas paboma « Habnroodenue npespaujenus snepeuil 3apaxceHHo2o KoH-
O0eHcamopa 6 dHeput0 U3Y4eHUus C6emoouood. »

Pewenue 3aoau

Texauueckue yCTpOﬁCTBa U IPAKTUYICCKOC ITPpHUME-
HCHHUC: DJICKTPOCKOII, SJICKTPOMETP, IJICKTPOCTATHU-
YCCKasd 3almuTa, 3a3C€MJICHUC BHeKTpOHpI/I60pOB,

42




TexHuueckne ycTpoicTBa U MPaKTUUECKOE MPUMeE- TexHuueckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: KOHIEHCATOpP, KOIUPO-
HEHHE: KOHJIEHCATOP, KOTIUPOBAIBHBIN armapar, BaJIbHBIN anmapar, CTpyWHBIA IPUHTED, ceHepamop Ban oe I paagha.

CTPYMHBIN IIPUHTED

Pewenue 3a0au no meme « Qﬂekmputtecme noney»

Pewenue 3a0au no meme « Qﬂekmputtecme noney»

Oboowarowuii ypox no meme « dNeKmMpuyecKoe nojie»

MocTosiHHbI 31ekTpUYeckuii Tok. Toku B pa3HbIxX cpexax 12/30

DNeKTpUUYECKUi TOK. Y CIIOBUS CYIIECTBOBAHUS
AJIEKTpUYECKOro Toka. Mcrounnku Toka.

Cuna Toxka. ITocrosuusli Tok. Hanpsokenue.

Hanpsiocenue U u 3/[C E

HpakmuKyM «Hcceneoosanue 3agucumocmu Cuiibl moxka om HANPpAMNCEHUA onst

Jamnvl HAKAIUBAHUA. »

HpakmuKyM «Hcceneodosanue 3agucumocmu Cuiibl moxka om HANPANCEHUA ons

Jamnvl HAKAIUBAHUA. »

3akod OMa Jyis ydacTKa 1eTH.
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICTBHOE COTIPO-

THUBJICHHUC BCIICCTBA.

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

KOB

KOHaeHCClWIOp 6 yenu nocnoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma ona yuacmka yenuy

Pewenue 3a0au no meme «3axon Oma ona yuacmka yenuy

Pabota snekrpuueckoro Toka. 3akoH Jlxoy-
ns—Jlenna. MOIHOCTB 3JIEKTPUYECKOTO TOKA.
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O/1C u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHHUKA TO-
ka. 3akoH OMa /17151 IOJTHOM (3aMKHYTOM) 3JIEKTPU-
yeckoil nenu. KopoTkoe 3aMbIkaHue.

Pacuém pazeemenénnvix snexmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snexmpuueckux yeneul. llpasuna Kupxeogha

Pacuém pazsemenénnuvix snekmpuueckux yeneu. [lpasunra Kupxeoga

DNeKTpOHHas MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBUCUMOCTb CONPOTHBJICHUSI METAJUIOB OT TEM-
neparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JJIEK-
TPOHHBIX ITyYKOB.

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

Pewenue 3a0au

Pewenue 3a0au

[TonynpoBoanuku. CoOCTBEHHAs U IPUMECHAs
MIPOBOJMMOCTH TOJTYIPOBOIHIKOB. CBOMCTBa
p—n-nepexona. [lomynpoBoaAHUKOBBIE TPHOOPEI.

DNeKTpUUYECKUi TOK B pacTBOpaX U paciuiaBax
3NEKTPOJIUTOB. DIAEKTPOJIUTUYECKAS AUCCOLIHAITHS.
DIEKTPOIU3.

3axonvl @apaodes 015 21eKMpoau3a.

Jlabopamopnas paboma: Hccneoosanue sagucumocmu I3/]C canveanuueckozo
9NeMeHma om épemeru npu KOPOmKoM 3aMbIKAHUU

Pewenue 3aoau

DneKkTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIN U
HECAMOCTOATENbHbIN pa3psia. Monnus. [liazma.
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1 JlaboparopHuas pabota: MU3smepenue 31C Jlabopatopnas pabota: UccnenoBanue pa3HOCTH NOTEHIMAIOB MEX/Ty TOJIFOCAaMU
Y BHYTPCHHETO COMPOTHUBJICHUS NCTOYHUKA TOKA. UCTOYHMKA TOKA OT CHJIBI TOKA B IEIIH.
Pa3znuunvie munvr camocmosmenvrozo paspsoa 1
Ilpakmuxym « Cuamue 8016m-amMnepHol XapaKxmepucmuku ouood. » 1
Ipaxmuxym « Cuamue 6016m-amnepHoll XapaKmepucmuxu ouooa. » 1
1 [ToBTOpenue Temsl «MexaHHuKa»
1 [ToBTOpeHne TeMBI «MexaHuKa Ipaxmuxym «H3mepenue pagrnooeticmayroujeli Cull npu O8UNCeHUU OPYCKa no
HAKAOHHOU NAOCKOCMU. »
Ipaxmuxym « M3mepenue kosgpuyuenma no8epxHoCmnHo20 HamaHCeHusLy 1
Ipaxmuxym « M3mepenue kosgpuyuenma no8epxHoCmHo20 HamaHCeHusLy 1
1 [ToBTOpEeHME TEMBI «ATperaTHbIe COCTOSHUS Bellle-
CTBa»
[ToBTOpEeHME TEMBI «ATperaTHbIe COCTOSIHUS Bellle-
CTBa»
H3zmepenue koaghuyuenma nosepxnocmnoco namsicenus Mizmepernue aobco- 1
JIIOMHOU BIANCHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEeUjeHUU
Usmepenue kosghpuyuenma nosepxnocmuozo namsaxicenus zmepenue abco- 1
JIIOMHOU BIAHCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeUjeHUU
Obodwarowuti ypox 1
68 Peseps 2/10 170
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