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PabGouass mporpamma mo ¢u3MKe Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOXKEHHM M TpeOOoBaHUI K pe3ysbTaTaM OCBOEHUS
OCHOBHOI 00pa3oBarenbHOI nporpaMmsl, npeacraBieHHbIXx B @PI'OC COO, a Takxke ¢
yaéToM deaepanbHoil paboueit mporpaMMbl BoctiuTanus M KoHIenmu npemnojaBanust
yueOHoro mnpeamera «®dusuka» B 00pa3zoBaTeNbHbIX oOpranuzanusx Poccuiickoi
denepanuu, peam3yomuX OCHOBHbIE 00pa30BaTEbHbBIE TPOrPAMMBI.

HOACHUTEJBHASA 3AIIMCKA

N3ydenue kypca Gpusnku yriryOI€HHOTO YpOBHsI IO3BOJISIET PEAJIN30BATh 3a/1a4U
1po(heCcCHOHATIBHON OpUEHTAIIMH, HATIPABJIEHO HA CO3/IaHUE YCIOBUM JJISl TPOSIBIICHUS
CBOMX HMHTEJUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)JbIM OO0YyYarolmcs,
KOTOpbIE HEOOXOAMMBI JJsi TMPONOJDKEHUS 00pa3oBaHUs B  OpraHU3alUAX
npo(ecCHOHANTBHOIO  O0pa3oBaHMsl MO  Pa3iMYHbIM  (U3UKO-TEXHUYECKUM U
UH)XECHEPHBIM CIEHUAIBHOCTSM. B mporpamme mno (¢u3uke OINpenemnstoTcs
IUTAHUPYEMBbIE pe3yJIbTaThl OCBOEHHUSI Kypca (PU3MKHM HAa YPOBHE CPEIHEro 0OIIero
o0Opa30oBaHUs: JIMYHOCTHBIE, METANpPEIMETHbIE, NpeIMETHble (Ha YyriIyOJEHHOM
ypoBHe). HayuyHo-MeTomonornyecko OCHOBOM il pa3pabOTKU TpeOOBaHUM K
JUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3yjibTaTaM OOy4YaroluXcs,
OCBOMBIIMX IpOrpaMMy o (U3MKE Ha YPOBHE CpeIHEro olIiero oopa3oBaHusl Ha
yIIIyOJIEHHOM YpOBHE, SIBIIIETCS CUCTEMHO-JIEATENbHOCTHBIA oaxo. IIporpamma mno
¢u3MKe BKIIOYAET: IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (QU3HKHA Ha
yTIIyOJIEHHOM YpOBHE.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA
«®U3HUKA»

dusuka Kak Hayka 0 HanOoJjee OOIIMX 3aKOHAX MPUPO/Ibl, BHICTYIIAsl B KAUECTBE
y4eOHOTro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00
okpyxatomieM wmupe. IkonbHBI Kypc QU3HKM — CHCTEMOOOpa3yIOIMi i
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB M SABJICHHUM, M3y4aeMbIX XUMHUEW, Ouonorued, puznyeckoi
reorpadueit u actpoHomueii. lcronap3oBaHue U aKTUBHOE NTPUMEHEHUE (DHU3UICCKUX
3HAaHUU OMPEENIUIIO XapakTep W OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUI B
cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, ITOJIyYEHHUS] HOBBIX MAaT€pPUaIOB C
3aJIaHHBIMU ~ CBOMcCTBaMH. I3yueHue (UMK BHOCHUT OCHOBHOM BKJIAJ B
(dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa oOydyaromierocs, B
(dbopMupOBaHHE YMEHUI IPUMEHITh HAyYHBIH METOJ TO3HAHUS [TPH BBITIOJTHEHUH UMH
y4eOHBbIX HccheoBaHuil. B OCHOBY Kypca (pUM3MKHM Ha YpPOBHE CpPEIHEro OOIIEro
o0Opa30BaHus OJIOKEH P UAEH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €10
ITOCTPOCHMUS.

HNnes wesocrHocTH. B COOTBETCTBMM € HEHW KypC SBIAETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJACPXKUT MaTepHall U3 BCEX pa3lesioB (M3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

HUnesn renepanmsanum. B cooTBercTBUM ¢ Hell Marepuan Kypca (U3UKU
o0BeAMHEH BOKPYT U3HUECKUX Teopuil. Bemymmm B kypce sBiseTcst popMupoBaHUE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BELIECTBE U IOJIE.

Hnes rymanurapusanuu. EE peasmsanus npeanosarac€T HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHANa (U3HYECKOW HAyKH, OCMBICIECHUE CBS3H Pa3BUTHUS
¢bu3uKM ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOTIEMaAMHU.



Nness npukiaaagHoil HanpasjeHHocTH. Kype gusuku yriyoaéHHOro ypoBHs
IIPEAIOJaraeT 3HaKOMCTBO C IIMPOKHM KPYTOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha YpOBHE
OOIIMX MPECTaBICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTHH.

HNpess 3KOJOrM3anMM  pPEAIN3YETCs IIOCPEICTBOM  BBEICHUS DJIEMEHTOB
COJEpKaHUs, MOCBSAIIEHHBIX SKOJOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a Takxke OOCYXIeHus Mnpodiem
palnoHaIbHOIO IPUPOIOIOIB30BAHUS U KOJIOTMYECKON O€30MIaCHOCTH.

HEJIN N3YUYEHUSA ®PUUKU HA YIJIYBJIEHHOM YPOBHE:

OCHOBHBIMHM TENISIMH W3y4YeHUs (u3uku B 0O0IIEM OOpa3oBaHWUU SIBIISIOTCS:
dbopMupoBaHHE HMHTEpECa U CTPEMIICHUS OOyYaloIMXCS K HAyYHOMY H3YyYECHUIO
IPUPOBI, PA3BUTHE MX MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH; pa3BUTHE
MPEICTABICHUI O HAYYHOM METO/Ie MTO3HaHUs U (POPMUPOBAHHUE HCCIIEIOBATEIHCKOTO
OTHOUIIEHUSI K OKPYKAIOIIMM SIBIICHUAM; (POPMUPOBAHUE HAYYHOTO MHUPOBO33PECHUS
KaK pe3yJibTaTa U3y4YEeHHUs] OCHOB CTPOCHHSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB
buzuky; opMHUpPOBAHUE YMEHHI OOBSICHATD SIBIICHUS C UCTIOIb30BaHUEM (DHU3UYECKUX
3HAHWM M Hay4YHBIX JI0KA3aTEIbCTB; (DOPMUPOBAHKE MPEACTABICHUN O POJU (HUBUKU
JUIS. pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHI; pa3BUTHE
IIPEICTABICHUI O BO3MOXKHBIX chepax Oyayuieil mpodeccuoHanbHOM AeATEIbHOCTH,
CBSI3aHHBIX C PU3UKOM, MOATOTOBKA K JTaJIbHEHIIIEMy 00yUYEHHIO B ’TOM HaIllpaBJICHUM.
JlocTikeHne 3TUX 1efiel 00ecrieurBaeTCsl pelieHueM CIeAYIOIINX 3a1a4 B MPOIIecce
U3y4YeHUS Kypca (PU3MKU Ha ypOBHE CPEIHEr0 O0IIero oOpa3oBaHus: MPUOOpPETEHUE
CUCTEeMbl 3HaHUU 00 OOmUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAs MEXAHUKY, MOJIEKYJIAPHYIO (PU3UKY, STIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJEMEHTHl acTpodu3uku; (HOpMUPOBAHHE YMEHUN MPUMEHSATH TEOPETUUYECKUE
3HaHHUS JUIsI OOBsACHEHUS (U3MUECKUX SBICHUW B TPHUPOAE W ISl TNPUHATHA
MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHON >XM3HU, OCBOEHUE CIIOCOOOB pEIICHUS
Pa3JIMYHBIX 33/1a4 C SIBHO 3aJaHHON (PU3NUECKON MOJIENbIO, 3a/1a4, T0Ipa3yMEBAIOIIUX
CaMOCTOSITETIbHOE CO3/1aHue (PU3MYECKON MOJIeNH, aIeKBaTHOW YCIIOBUSIM 3a7ayM, B
TOM 4YHUCJE 3a/Jad HWHXEHEPHOTO XapakTepa; MOHUMaHHe (HU3UYECKUX OCHOB U
MPUHLUIOB JEUCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJOTMYECKHUX IMPOIECCOB, MX
BIIMSHUSL Ha OKPYXKAIOIIYIO Cpely; OBJQJEHUE METOJaMH CaMOCTOSITEIbHOIO
IJIAHUPOBAHUSI W TPOBeNEHUs  (U3MUYECKUX  IKCIEPUMEHTOB, aHalu3a U
UHTEpHpeTanun  WH(pOpMaIuu, ONpeAesieHUs  JOCTOBEPHOCTH  MOJYyYEHHOTO
pe3yJbTaTa; CO3aHUe YCIOBUM JJIsl Pa3BUTHUSL YMEHHUM POEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOW JAESATEILHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodhecCHoHaIbHOM
NEATEeIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM.

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

B cootBerctBuu ¢ TpedoBanusamu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUYEHUS
ydyebHoro mpeamera «®dusukay Ha ypoBHE cpeaHero oOiiero o0pa3oBaHUS
BBIOMpaeTcss 00y4arolUMUCS, TUIAHUPYIOIIMMU MPOJIOJDKEHHE O00pa3oBaHMs IO
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQHUIIS.

OO11ee YyuCIo0 YacoB, PEKOMEHOBAHHbBIX I U3y4eHUs GU3UKH (YTITyOJIeHHBIN
ypoBenb) B 10 kimacce — 102 vaca (3 waca B Hezieno).



COILEPKXAHUE YYEBHOT O ITPEJJMETA
10 KUIIACC

Paznen 1. Hayunblid MeTOA MO3HAHNS NTPUPOIBI

®duszrka — GyHgaMeHTanbHas HayKa o npupoje. HayuHblit MeTos1 mo3HaHus u

METO/IbI UCCIIEI0BaHUS (PUBNUECKUX SIBIICHUM.

DKCIIEpUMEHT U TeopHs B Ipoliecce Mo3HaHus npupoisl. Habmoaenue u

HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W LHU(PPOBHIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemuocT  w3MepeHudt  QU3WMYECKUX  BenW4WH  (aOCONIOTHAsT W
OTHOCHUTEIIbHA).

MopnenupoBanue (U3NYECKUX SBJICHUM M MPOIIECCOB (MaTepualbHas TOYKa,
a0COJIIOTHO TBEPIOE TEJIO, UIeaNIbHAS KUIKOCTh, UICANIbHBIN T'a3, TOUCUHBIN 3apsif).

['unore3za. du3nyecKknid 3aKOH, I'PaHULBI €ro NpuMeHUMOCTH. Dusnueckas
TEeOopHsl.

Ponb 1 MmecTo pusuku B GopMHUPOBaHUN COBPEMEHHON HAYYHON KapTHUHBI MHPA,
B IPAKTUYECKOU EATEIBHOCTH JIOICH.

VY4yeHn4ecKkuil 3KCIepUMEHT, JJabopaTOpHble pabOThl, MpakTUKyM. W3mepeHue
CUJIBI TOKa Y HaIpSHKEHUSI B IEMH MOCTOSIHHOTO TOKA MPU MOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKkoMCcTBO ¢ 1udpoBoil nmabopatopuerr no ¢duszuke. I[Ipumepsl u3MepeHus
($bU3NYECKUX BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe OBWKEHHE. (OTHOCHUTEIIBHOCTh MEXAHUYECKOTO JIBUKCHUS.
Cucrema orcuéra. Ilpsmas u oOparHas 3amadum  MexaHUKHU. Pagumyc-BeKTop
MAaTEPUAIbHON TOUKH, Er0 MPOECKIIMU HA OCH CUCTEMBbI KOOpAUHAT. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHSISI CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOpPEHUE MaTepUalIbHOM TOYKH, HMX MPOCKIMU HA OCH CHUCTEMbI KOOPIMHAT.
CrioxeHue nepeMenieHnil ¥ CIoKeHrue ckopocTei. PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSAMOJIMHEWNHOE JBUKEHHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U TIyTH
MaTepUalbHOW TOYKU OT BpeMEHHM M uX rpapuku. CBoOOIHOE NajeHUe. Y CKOPEHUE
cBOOOHOTO TajeHus. JIBuKeHue Tena, OpOIIEHHOTO IOJ] yIrioM K TOpPU3O0HTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaT€PUATIbHON TOUYKU OT BPEMEHH U
ux rpadguku. KpuBonuHeilHoe aBwkeHHe. JIBUKEHUE MaTepuUaJbHON TOYKH 110
OKPYKHOCTH. YTJIOBas W JIMHEWHas ckopocTh. Ilepmon u wyacrora oOparieHusl.
[lenTpocTpemuTenbHoe (HOpPMaIbHOE), KacaTelbHOE (TAHTCHIIMAIBHOE) M TIOJIHOE
YCKOPEHUE MAaTECPUAIBHOW TOYKUA. TEXHUYECKHE YCTPOWCTBA M TEXHOJIOTHUYECKHUE
MPOLIECCHI: CIUIOMETP, IBUKEHHUE CHAPSAJIOB, LIEMHbIC, IECTEPEHYATHIE U PEMEHHBIE
nepeaaydn, CKOPOCTHBIE JIUPTHI.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK

JIBH>KCHUS.

CnocoObI ucclief0BaHNs IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoaa 1 u3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanne NBMKCHUN C MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaOmronenne nBuxkeHUs Tejla, OpPOIIEHHOTO II0J] YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHUE MyTel, TPAEKTOPUI, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO K€ Tena

B Pa3HBIX CUCTEMAX OTCYETA.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM

N3ydeHne HEPABHOMEPHOTO ABHWKEHHS C LEJNbI0 ONPEACIICHUS MIHOBEHHOMU
CKOPOCTH.

N3Mepenune yCKOpeHus Npu MPSMOJMHEMHOM PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOU ITOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTH OT BpPEMEHH MPH PaBHOYCKOPEHHOM
JBHOKCHUU.

N3mepenne yckopeHus cBOOOAHOTO MajeHUs (PEKOMEHIOBAHO HCIIOIb30BaHUE
1udpoBoii 1adopaTopun).

N3yuenue aBuxeHus Tena, OpoIIeHHOro ropu30HTaIbHO. [IpoBepka runoTessl o
MPSIMOM TPOMOPIUOHATBHOM 3aBUCUMOCTU MEXAY AAIbHOCTBIO MOJIETA U HAYAIBHOM
CKOPOCTBIO TeJIA.

N3ydyeHne ABWKEHUSA Telna IO OKPYKHOCTH C TOCTOSSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEpHoOJia OOpaIieHus: KOHMYECKOro MasTHHUKA OT
€r0 MMapaMeTpPOB.

Tema 2. Jlunamuxa

IlepBeii 3akoH Hprorona. HWuaepumanbapie cucremsl orcu€ra. [IpuHumn
otHocuTenbHOCTH [anmunes. HewnepumanbHble cucTeMbl OTCuY€Ta (ONpenesieHue,
npuMepsl). Macca tena. Cuna. [Ipunnun cynepno3uniuu cuii. Bropoit 3akon Herotona
JUUI. MaTepUAIIbHOM TOUYKH. TpeTuii 3akoH HproTOHA 1151 MarepraibHbIX TOYEK. 3aKOH
BCEMUPHOTO TATOTEHWS. JKBHUBAJICHTHOCTh TI'PABUTALMOHHOW M WHEPTHOM MACCHI.
Cuna TspKeCTH. 3aBUCHUMOCTb YCKOPEHHsI CBOOOJHOTO TMaJeHHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUTAHETHI U OT Teorpaduueckoi mupoThl. J[BrkeHue HeOECHBIX Tel U
ux cryTHHUKOB. 3akoHbl Kemnepa. IlepBas kocmuueckas ckopocTs. Cuia ynpyrocTtu.
3akoH ['yka. Bec Ttena. Bec Tena, nemxymierocs ¢ yckopenneM. Cuia tpenus. Cyxoe
TpeHue. Cuna TpPEeHUsI CKOJIBKEHMSI M cuiia TpeHus: mokos. KoaddummenTt tpenus.
Cuita conpoTUBIICHHS TPU ABUKEHHUH Teja B )KUJKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCUTEIBHOIO ABWKEHHMs. J[laBienue. [uapocratndeckoe IaBIICHHE.
Cuna Apxumena. TexHHYECKHME YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:
MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenne ABMKEHHS Tel B MHEPIUATIbHBIX U HEUHEPIHMAIbHBIX CHCTEMax
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenue [ByX UIWIMHAPOB WM IIAapOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECHCTBYIONIEN MPHUIIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM
MAaCCBhI T€Jla Ha €r0 YCKOPEHUE B UHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BOBHUKAIOIINUX B PE3YIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NMAICHUU.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.



Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM.

N3mepeHre paBHOJECUCTBYIONICH CHJI MPU JIBHXKEHUU OpycKa IO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TruIOTE3bI O HE3aBUCUMOCTH BpPEMEHHM JBWKEHUS Opycka IO
HAKJIOHHOU ITOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

N3ydyeHne ABWKEHUSA CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, MEPEKHUHYTOU dYepes
JETKui OJIOK.

N3mepenne kodPduimeHta TpeHHs MO BEIWYUHE YTIIOBOro Ko3((uUIMeHTa
3aBucumoct FTp(N).

HccnenoBanue ABMKEHHS OpycKa MO HAKIOHHOW TIJIOCKOCTH C TEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AOGcomotHo TBEpHoe Teno. IlocTymarenbHOe W BpallaTeIbHOE JBUKEHUE
TBEpIOro Tena. MOMEHT CUIIbI OTHOCUTENBHO OCH BpateHus. [lireuo cuibl. Croxenne
CWJI, IPWIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena. YCloBUs pPaBHOBECHS
TBEPOrO  Teja. YCTOMYMBOE, HEYCTOWYMBOE, Oe3pa3IuyHOE  pPaBHOBECHE.
TexHuyeckue  yCTpOMCTBA UM TEXHOJIOTMYECKHE  IPOLECCHI:  KPOHIUTEHH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu

VY ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomuvl, RPAKMUKYM.

HccnenoBanue ycioBUi paBHOBECHS TBEPAOIO TEJIA, UMEIOLIET0 OCh BPAILLCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUYET CUJI YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpanenus 8 MexaHux

NmMnynbec MaTepuanbHOM TOYKHM, CUCTEMBI MaTe€pUalibHbIX ToueK. LleHTp Mmacc
CHUCTEMbI MaTEpUAJIBHBIX TOYEK. TeopeMa O IBMKEHUU LIeHTpa Macc. MiMmyibe cuiibl
Y U3BMEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbca. PeaKTUBHOE JBUKECHHUE.

MomMeHT wummynbca MarepuanbHOM Touku. [IpencraBneHue o coxpaHeHUU
MOMEHTA UMIYJIbCa B LEHTPAJIbHBIX MOJsIX. PaboTa cuiibl Ha MajaOM U HA KOHEYHOM
nepemenieHnu. ['paduyeckoe mnpencraieHue padOThl CUIbl. MOIIHOCTH CHJIBL
Kunernueckas sHeprusi MaTepuaibHOU TOUKU. Teopema 00 ”3BMEHEHUH KUHETUYECKON
DHEPIMM MaTepualbHOM TOUYKH. [loTeHIManpHBIE M HENOTEHUMAJIBHBIE CHJIBI.
[TotennmanbHas sHeprus. lloTeHumanbHas »HEprus ynpyro aehopMUPOBAHHOU
npyxuHbl. [loTeHUMaNbHAsA 3HEPTHUS Tela B OJHOPOAHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHuManbHasi SHEPrUs TeJIa B TPABUTAIIMOHHOM I10JI€ OAHOPOJHOTO 1Iapa (BHYTpHU
U BHE 11apa). Bropas kocMuyeckast CKOpocThb. TpeThsi KocMuuyeckasi CKopocTb. CBsI3b
paboThl HENOTEHIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHUYECKOM SHEPTrUU CUCTEMBI TEIl.
3aKOH COXpPAHEHHS] MEXAHUYECKOM DHEPIUU. YIPYTUe U HEYNPYTHE CTOJIKHOBEHUS.
YpaBHenue bepHyum 11 uAeanbHON KUJIKOCTU KaK CIIEICTBUE 3aKOHA COXPAaHECHUS
MEXAHUYECKON DHEPruu. TEeXHUYECKUE YCTPOMCTBA U TEXHOJOTUYECKHUE MPOLIECCHI:
JBUKEHUE PAKET, BOJOMET, KOMEP, MPYKUHHBIM MUCTOJIET, TUPOCKOI, (QUrypHOE
KaTaHUE Ha KOHbKAX.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeakTruBHOE IBUXKEHUE.

N3MepeHre MOIIHOCTH CHUJIBI.

M3MeHeHne 3Hepruu Tella PU COBEPILIEHNUU PaOOTHI.

B3anMmHBIE TNpeBpalleHUs KHUHETUYECKOM W NOTECHUMAIBHOW DJHEPIUM IpHU
JIEWCTBUU HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHUH.

Yuenuueckuii saxcnepumenm, rabopamopusie pabomuvl, NPAKMUKYM

N3mepeHne nMiyJsibca Teia o TOpMO3HOMY ITYTH.

W3mepenne cuiibl TATH, CKOPOCTH MOJENHU 3JIEKTPOMOOUIISE U MOIIHOCTH CHUJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBL.

HccnenoBanre COXpaHEHHsI UMITYJIbCA ITPH YIIPYTOM B3aHMMOJIEHCTBHH.

N3MepeHre KHHETUYECKON SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHEHME U3MEHEHHS MOTEHIUAIbHOW SHEPTrUd MPYNKUHBI ¢ PabOTOM CHIIBI
TPEHUSL.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JIBJKEHHHM Tela IO HAKIOHHON
IIJIOCKOCTH.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIpHO-KMHeTnYeckod Teopun (MKT), wux
onbITHOE o0ocHOBaHuE. Juddy3ua. bpoyHoBckoe ABMxKEHUE. XapaKTep ABMKEHUS U
B3aMMOJICUCTBUS YacTHI] BeLIeCTBA. MOIenu CTPOEHHUs ra30B, )KUJIKOCTEN U TBEPIBIX
Tel U 0OBSICHEHUE CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mojenell. Macca u pa3Mepsl
Monekyn (aromoB). KommuectBo BemiectBa. I[loctosiHHas ABoraapo. TemsoBoe
paBHOBecue. Temnepatypa u crocoosl €€ usmepenus. lllkana remnepatyp Llenbcus.
Mopnenp H€anpHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPHM: YaCTHULBI ra3a
JBHKYTCSl XaOTUYECKH M HE B3aMMOJEHCTBYIOT APYT C ApyroM. I'a3oBbl€ 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneilpona. AOcomtoTHas — TemmepaTypa  (1Kana
temrniepatyp KensBuna). 3akon JlambroHa. M3omporecchl B uACalIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacraBieHre U30MpoOLECCOB:
u30TepMa, u30xopa, n3obapa. CBsA3b MEXIY JaBICHUEM U CpeIHEH KUHETHYECKON
DHEPruel IMOCTYNAaTEebHOIO TEIJIOBOTO JBW)KEHUS MOJIEKYJ HJIEaJbHOIO Tas3a
(OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUU UAealIbHOrO ra3a). CBs3b
a0COJIFOTHOM TeMIepaTypbl TEPMOJUHAMHUECKON CUCTEMBI CO CpeTHE KUHETHYECKON
DHEPruel IOCTYNaTeIbHOIO TEIUIOBOTO JBWKEHUs €€ dYacThll. TexXHuyeckue
YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECChl: TEPMOMETp, OapoMeTp, MNOoJydeHHE
HaHOMAaTEpPUAJIOB.

Jlemoncmpayuu

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus xxunkocten.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenn KpucTauIn4eCKUX PEMIETOK.

HabGmronenue u rcciieqoBaHue N30IpOLIECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopuslie padomul, NPAKMUKYM

HccnenoBanue mporecca yCTAaHOBJIEHHMS  TEIUIOBOTO  PaBHOBECHS  IIpU
TEIJI000MEHE MEXKTy TOPSUYEH M XOJIOTHOU BOIOM.



N3yuenune u30TEpMUUYECKOrOo Tpolecca (PEKOMEHJIOBAHO HCIOIb30BaHUE
udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune n300apHOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawunvi TepmonuHamuueckas (T])
cucTemMa. 3aJjaHue BHEIIHHUX YCIOBUH NIl TEPMOJUHAMUYECKON cHCTeMbl. BHenHue
Y BHYTpeHHHE napameTpsl. [lapaMeTpsl TEpMOIMHAMUYECKONW CUCTEMBI KaK CPEIHUE
3HAYEHUS BEJIMYMH, ONKCHIBAIOIINX €€ COCTOSHHE HAa MUKPOCKOIMYECKOM YPOBHE.
Hynesoe Hayajo TEPMOJUHAMHUKH. Camonpoun3BoibHas penakcanus
TEPMOJMHAMHUYECKON CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO. MOJIENIb UACAIBHOTO ras3a
B TEPMOJAMHAMMKE — CHUCTEMa ypaBHEHHUM: ypaBHeHHEe MenzaeneeBa—Knanenpona u
BBIPAKEHUE 111 BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTHU 3TOW MOJICIIN: HU3KAS
KOHIICHTpAIUsl YacTHULl, BBICOKHE TeMIepaTypbl. BbIpaxkeHue i BHYTpPEHHEU
DHEPIrUM OJHOATOMHOI'O MJIEAIBHOIrO rasza. KBa3zucratnyeckne M HECTaTUYECKHE
MpOIECChl. DJieMeHTapHasi paboTa B TepMoAMHAMUKE. BriunciieHue padboOThl MO
rpaguky mpouecca Ha pV-nuarpamme. Temionepenada Kak crnocod H3MEHEHHUS
BHYTPEHHEH SHEpPruu TEPMOJMHAMHYECKONM CHCTEMbI 0€3 COBEpIICHUS pPAOOTHI.
KoHBek1us, TEmIonpoBOIHOCTh, H3nydeHue. KommyecTtBo temnorsl. TemoéMkocTh
Tela. YAenpbHAas W MOJSIpHAs TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHWE Maiiepa.
VYnenpHasd TemaoTra CropaHuds TomumBa. Pacdu€r KoimMuecTBa TEIUIOTHI NPH
teronepenaue. [lousatue 06 annadbaTHoM nporiecce. [lepBblil 3aKOH TEPMOAMHAMUKH.
Buytpennsis sueprus. KommuecTBo TeminoTel U paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEW dHEPIUU TEPMOJIUHAMUYECKONU CUCTEMBL. BTOpOM 3aKOH TEPMOIMHAMUKH
JUIl  PaBHOBECHBIX TIPOLIECCOB: 4YE€pe3 3aJaHHOE PABHOBECHOE  COCTOSHHE
TEPMOJIMHAMHYECKOM CHUCTEMBbl MPOXOJUT EJUHCTBEHHAs aauadara. AOCOIIOTHAS
TeMIiepaTtypa. BTopoll 3akOH TEpMOAMHAMHUKH JUII HEPaBHOBECHBIX IPOLIECCOB:
HEBO3MOXHO TIepeJiaTh TEIIOTY OT OoJjiee XOJOIHOro Teja K Oosiee HarpeTomy 0Oe3
komneHcauuu (Kimaysuyc). HeoOGpaTuMocTs mpupoHbIX MporeccoB. [IpUHITUIIBI
neiicteus TerioBbix MamuH. KIIJ[. Makcumanenoe 3nauenue KIIJ[. Iukn Kapho.
OKOJIOTUYECKHE AaCHEKThl HCIOJb30BaHUSA TEIUIOBBIX JBUrareneil. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH cpenbl. TEeXHUYECKHE YCTPOWCTBA M TEXHOJOTMYECKHUE
MPOLIECCHI: XOJIOUIbHUK, KOHAUIMOHED, TU3EIbHBIA U KapOIOPATOPHBINA JBUIaTENH,
napoBasi TypOMHA, NOJyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIIOBBIX)»
OTXOJIOB C HCIOJIb30BaHMEM TEIJIOBOIO HACOCa, YTWUJIM3aLuUsi OHOOPraHUYECKOTO
TOTUTMBA JIJIs1 BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHU.

Jlemoncmpayuu

W3meHeHune TeMneparypsl Mpu aainadaTUYecKOM pacIIupEHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanre aqnabaTHOro mpouecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBUS

Y TEMIIEPATYPhI KUTICHUS )KUIKOCTEH.



Tema 3. Aepecamnvie cocmosanus eeuwjecmea. Pazosvle nepexoovl

[TapooOpazoBanue u kKoHaeHcanus. Mcnapenue u kunenue. Y enbHasi TerioTa
napooOpasoBaHusi. HacellleHHBlE W HEHAchILIEHHble napbl. KadecTBeHHas
3aBUCUMOCTh IUJIOTHOCTA W JIABJIEHHS HACBIIICHHOTO Iapa OT TEMIIEPATypbl, HX
HE3aBUCUMOCTH OT 00BEMA HACKIIIEHHOTO TTapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS
OT JaBJICHUS B KUIKOCTU. BlaxxHOCTh BO3lyxa. AOCOIIOTHAsS W OTHOCUTEIbHAs
BJIaXHOCTh. TBEpmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPOMUS
CBOMCTB KpUCTAJIOB. [I1aBienne u kpucrammm3anus. Y IeJIbHas TEII0TA TUIABICHUS.
Cyo6mumanus. Hdedopmarnuu tBEpaoro tena. Pactsxenue u cxatue. Casur. Moayib
FOura. Ilpenen ynpyrux nedopmaruii. TeraoBoe paciiupeHue sKuIKOCTe U TBEPIbIX
Tel, O0BEMHOE W JIMHEWHOE pacimipeHrue. AHTApPMOHU3M TEIUIOBBIX KOJICOaHUN
YaCTHUI] BEIIECTBA KAaK MPUYMHA TEIJIOBOTO PACIIMpPEHUs Tell (Ha KaueCTBEHHOM
ypoBHe). I[IpeoOpazoBanue 3Hepruu B (azoBbIX Mepexojax. YpaBHEHHE TEIIOBOTO
Oananca. [losepxHoctHoe HaTskeHUE. KoapuimeHT moBepXHOCTHOTO HaTSHKEHUSI.
Kanumisipasie siBieHus. JlaBieHUe MOJ HUCKPUBIEHHOW MOBEPXHOCTBHIO KUJKOCTH.
@®opmyna Jlannaca. TeXHHMYECKHE YCTPOMCTBA M TEXHOJIOTMYECKHUE TMPOLECCHI:
JKHUJIKAE KPUCTAIUIBI, COBPEMEHHbBIE MaTEPUAIBL.

Jlemoncmpayuu

TerioBoe paclupeHue.

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenune. Kurnenue npy noHM>KEHHOM JTaBJICHUM.

N3Mepenune Cuiibl MIOBEPXHOCTHOI'O HATSKEHUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmaunBaHue.

KanunnsapHsie siBIICHUS.

Moenu HEHBIOTOHOBCKOU KUJIKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HabGmronenue manbix aedopmariuid.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomsi, NPAKmMuKym

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBIEHUS JIb/A.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCONMIOTHOW BIAXKHOCTH BO3JlyXa M OIEHKAa MAacchl IMapoB B
ITIOMEILECHUH.

N3mepenune ko3 duiiieHTa MOBEPXHOCTHOTO HATKCHUSI.

N3mepenne moayns FOHra.

UccnenoBanne  3aBucHUMOCTH  Jeopmanud  pPEe3WHOBOTO  OoOpasia  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoauHaMuKa

Tema 1. dnekmpuueckoe none

DnekTpu3anusi Teal U €€ NPOSBICHUA. OJIEKTpUUeCKU 3apsa. JIBa Buma
DIEKTPUYECKUX  3apsAaoB. I[IpOBOJHMKH, HUAIEKTPUKU U MOIYHPOBOIHUKHU.
DneMeHTapHbBIA IEKTPUUYECKHUI 3apsii. 3aKOH COXPAHEHUsS JIEKTPUUECKOIo 3apsja.
B3aumoperictBue 3apsinoB. Toueunble 3apsaabl. 3akoH KynoHa. DnekTpuyeckoe mnole.
Ero pevicrBue Ha anekTpuyeckue 3apsanabl. HanpsskKEHHOCTBH DIEKTPUYECKOTO IOJI.
[IpoOubIit 3apsn. JluHMM HAMPsHKEHHOCTH dAIEKTpudeckoro mois. OmHopomHoe
ANEKTpUYECKOoe Tosie. IIoTeHIHMaNIBHOCTh AIEKTPOCTATUYECKOro IMojsA. PaszHocTthb



MIOTEHIUAJIOB U HampshKeHue. [loTeHnnanpHas sHeprus 3apsaaa B 2JIEKTPOCTaTUYECKOM
none. [lorennman snekTpocratmyeckoro noiid. CBs3b HANPSHKEHHOCTH TOJSL U
Pa3HOCTH MOTEHIMAJTIOB JJIsI 3JIEKTPOCTATUYECKOTO MOJisi (KaK OJHOPOJIHOTO, TaK U
HEOAHOPOHOTO). [TpuHIIUN cynepno3uinu eKTpudeckux noseit. [lone Toueunoro
3apsana. [lone paBHOMepHO 3apsbkeHHOM cdephl. [ose paBHOMEPHO 3apssKEHHOTO 10
00béMy mapa. Ilosne paBHOMEpHO 3apsHKEHHONW OeCKOHEUHOM miiockocTu. KapTunbl
JVHUM HaNpsHKEHHOCTH  3TUX MOJIEM W 3KBUIIOTCHIIMAIBHBIX IMOBEPXHOCTEM.
[IpOoBOIHMKM B 3JIEKTPOCTATUYECKOM TOJIE. YCIIOBHUE pPABHOBECUS 3apsioOB.
JAMPNEeKTpUKN B BIEKTPOCTATHYECKOM moJie. JM3JIeKTpuyeckass MPOHULIAEMOCTb
BemiectBa. KoHaeHcaTop. ONEKTPOEMKOCTh KOHJIEHCATOpa. DJIEKTPOEMKOCTH
IIJIOCKOTO KOHJICHCATOpa. [TapaiutennbHOE COCAMHEHUE  KOHJICHCATOPOB.
[locnenoBaTenbHOE  COCNMHEHUE  KOHIEHCATOPOB.  ODJHEPrus  3apsyKEHHOTO
KOHJIeHcaTopa. JIBMKEHHE 3apsHpKEHHOM YacTHULBl B OJHOPOJHOM BJIEKTPUUYECKOM
noyne. TexHu4Yeckue yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: 3IIEKTPOCKOI,
AIEKTPOMETP, DJEKTpOCTaTHUeCKas 3aluTa, 3a3eMJIEHHE DJIEKTPOnpHOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUS JJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSIKEHHBIX TIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA TOCTOSIHHON ¥ IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAIN TUIACTHH,
pacCTOSAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsika v paspsaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padomul, RPAKMUKYM

OrneHKa Cujl B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HabGnronenue mpeBpailleHuss SHEPTUU 3apsSHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTeKkaHusi TOKa B LIENH, COAEPHKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUIMATIOB (HAMPSKEHUS) MPU MOCIEI0BATEIBHOM
COEMHEHUN KOHJAEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosinnbil 21eKMpudecKull mox

Cuna Toka. IloCcTOAHHBIM TOK. YCIOBUSL CYyIIECTBOBAHUS ITOCTOSTHHOIO
anekTpudeckoro Toka. Mctounuku toka. Hanpsbkenue U u DJIC &. 3akon Oma njis
y4yacTKa UEMU. OIJIEKTPUUECKOE COMPOTHUBJIEHUE. 3aBHUCUMOCTH COINPOTUBICHUS
OJHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHbl W IUIOLIAJM TONEPEYHOIO0 CEUYECHUS.
VYneneHoe  compoTtuBieHue — BemlecTBa.  [locienoBarenbHOe,  MapallIEIbHOE,
CMEUIAHHOE COEAVWHEHUE TMPOBOAHUKOB. Pacu€r pa3BETBIEHHBIX JJIECKTPUUECKUX
nenei. [IpaBuna Kupxroda. Pabora anekrpuueckoro Toka. 3akon J[xoymns—Jlena.
MONIIHOCTh 3JIEKTPUUECKOro TOKa. TernaoBas MOITHOCTh, BbIEIsAEMasi HA PE3UCTOPE.
OJIC u BHYTpPEHHEE CONPOTUBIICHHME HCTOYHMKA TOKa. 3akoH Oma s TMOJHOH
(3aMKHYTO#) dJEKTpUYECKON 1ienud. MOIIHOCT, HCTOYHMKAa ToKa. KopoTkoe
3amblkaHue. KoHaeHcaTop B LEnM MOCTOSTHHOTO TOKA. T€XHUYECKHE yCTPOMCTBA U



TEXHOJIOTUYECKUE  IPOLECChl:  aMIIEPMETP, BOJIBTMETP, PpPEOCTaT, CUETUHUK
AIEKTPUYECKON SHEPTUH.

Jlemoncmpayuu

W3mepeHne CUibl TOKA U HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHUS 11 PE3UCTOPA, JIAMIIbI
HaKaJIUBaHMS U CBETOAUOMA.

3aBUCUMOCTh CONPOTUBJIEHUS LMWIUHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHUBJIEHUS MPU MOCTOSSHHOM
HaIpsKEHUH.

[Tpsimoe n3zmepenue D/IC. KopoTkoe 3aMblKaHHE ralbBaHUYECKOTIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

Cnioco0sl coeTMHEHUST HICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXAY IMOJKOCAMH MCTOYHHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul, RPAKMUKYM

HccnenoBanre CMEIIAaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOrO CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKa OT HANpsDKEHUS UL JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aucumoct J/1C raapBaHUYECKOro 3JIEMEHTA OT BPEMEHHU MpU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXKIY IMOJIOCAMU MCTOYHHKA TOKa OT
CUJIBI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH ITOJIE3HOM MOIIHOCTM MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznuunbix cpeoax

DNeKTpuyeckass  MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DJIEKTPOHHAas
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTb CONPOTUBJIEHUS METAUIOB OT
temreparypbl. CBepXIIPOBOJUMOCTb. JJIEKTPUYECKUN TOK B Bakyyme. (CBoOMCTBa
ANEKTPOHHBIX My4KOB. [ToynpoBoguuku. CoOCTBEHHAs! M MPUMECHAS POBOUMOCTD
noyynpoBogHukoB.  CBoiicTBa p—N-nepexona. I[lomynpoBogHUMKOBBIE MPUOOPHI.
ONEeKTpUYEeCKUid TOK B  BJIEKTPOJUTAX. JIEKTPOIUTHYECKAs  JHUCCOLMUALMS.
Onektponus. 3akoHbl Dapanes Ui DJIEKTPOJn3a. DJIEKTPUUYECKUW TOK B rasax.
CamMOCTOSTENBHBII WM HECAMOCTOSITENBHBIM  paspsia.  Pa3nuuHble  TUIBI
caMocTosiTeIbHOro paspsana. Moinaus. Ilmasma. TexHuueckne ycTpoWcTBa H
MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psaHbIe JIaMIIbl, JIEKTPOHHO-TydeBas TpyOka,
MOJyIPOBOJHUKOBbIE ~MPUOOPBI:  TUOJ, TPAH3UCTOP, (HOTOAMOI, CBETOIUO/,
rajibBaHUKa, papUHUPOBAHME MEIW, BBIIUIABKA  AJIIOMUHUA,  JJIEKTPOHHAs
MUKPOCKOIHSI.

Jlemoncmpayuu

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil v IPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOIUMOCTH METAIOB U NIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.



Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPAKMUKYM

Habmronenue anexrpoiusa.

N3mepenune 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH CONPOTHUBIIEHHS TEPMOPE3UCTOPA OT TEMITEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

DOU3UYECKUN TPAKTUKYM

Crioco0bl u3MepeHus: (PU3NIECKUX BEMYMH C MCTOJIh30BAaHUEM aHAJIOTOBBIX U
U POBBIX U3MEPUTEIBHBIX TPHUOOPOB U KOMIBIOTEPHBIX JATYNKOBBIX CUCTEM.

AOGCONIOTHBIE M OTHOCUTENIbHBIE MOTPEIIHOCTH HM3MEPEHUNH (PU3NYECKUX
BenuuuH. OIleHKa IpaHMIl norpemHocTeil. IIpoBeneHne KOCBEHHBIX W3MEPEHMI,
UCCIIEIOBAaHUI 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH, MPOBEpPKa MPEaIOKEHHBIX
runore3 (BbIOOpP M3 padOT, ONMHUCAHHBIX B TEMAaTUYECKHX pazjenax «YUYeHUYEeCKUu
HKCIIEPUMEHT, JJaDOpaTOpPHbIE PAOOTHI, IPAKTUKYM).

IHINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nKay JOJKHBI
OTpaxaTh TOTOBHOCTb UM  CIOCOOHOCTh OOydYaromuxcsi PYyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW ILEHHOCTHBIX
OpUCHTAIlUM,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUW,  COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOro OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONbITA W OMNbITA JEATEIIBHOCTH B IPOLIECCE PEATU3ALMU OCHOBHBIX HANpPaBICHUN
BOCIUTATEILHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOTO BOCHUTAHHS: CHOPMHPOBAHHOCTh T'PAKIAHCKON IO3UIIUU
oOy4Jaromerocss Kak akTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHICKOTO OOIIECTBA;
MPUHATHE TPaAUIIUOHHBIX 00111e9eI0BEYECKHIX I'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX I[EHHOCTEW; TOTOBHOCTh BECTU COBMECTHYIO JEATEIbHOCTHh B
WHTEpecax TIpaXJAaHCKOro oOIlecTBa, Yyd4acTBOBaTh B  CAMOYIPABJICHUH B
o0pa3oBaTeIbLHOM OpraHu3aluy; YMEHUE B3aUMOJACHCTBOBATh C COIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBMM C WX (YHKIHMSIMU W Ha3HAYCHUEM; TOTOBHOCTH K
I'YMaHUTapHOM Y BOJIOHTEPCKOU JIESITEIBHOCTH;

2) TaTpUOTHYECKOTO BOCIUTAHUS: c(hOpMUPOBAHHOCTH POCCHUICKOU
IPAKIAHCKONM  WJEHTUYHOCTH, TMATPUOTU3MA; IIEHHOCTHOE  OTHOIICHHE K
roCcyJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU
U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOTO BOCHUTAHHS: CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ’TUYECKOTO TTOBEJICHUSI; CTIOCOOHOCTh OIIEHUBATh CUTYAILMIO U IPUHUMATD
OCO3HAHHbBIC PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJE B JEATEIbHOCTH YYEHOT0; OCO3HAHWE JIMYHOTIO BKIJIA/Ja B
MOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 5CTETUYECKOTO BOCIMTAHHUS: JCTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas
ACTETUKY HAYYHOI'O TBOPUYECTBA, MPUCYILET0 (PU3NIECKON HAYKE;

5) TpyI0BOrO BOCIIUTAHUS: MHTEPEC K pas3IMyHbIM cdepam mpodheccHoHaTbHOM
NeSATETLHOCTH, B TOM YHCJIE CBSI3aHHBIM ¢ (PM3UKON M TEXHUKOW, YMEHHUE COBEPIIAThH
OCO3HaHHBIA BBIOOp Oynymied mnpodeccun W peannu30BbIBATH  COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbl; TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUI0 M CaMOOOPa30BaHHUIO
B 00sacTy (PM3MKU HA TIPOTSHKEHUU BCEH JKU3HH;

6) 9KOJOrMYECKOro BOCITUTAHUSA: C(HOPMUPOBAHHOCTH IKOJOTHUECKOM KYJIbTYPHI,



OCO3HAaHHUE TJIO0ATBLHOTO XapakTepa DKOJIOTHYECKHX IMpoOJieM; IJIAaHUPOBAHHUE U
OCYULIECTBIICHUE JCUCTBUM B OKPYKAIOWUIEW CpEIEe HAa OCHOBE 3HAHUSA ILEJIeH
YCTOWYHMBOTO PA3BUTUS  YEIIOBEUECTBA; PACIHIMPEHUE ONbITa  JCSITEIbHOCTH
HKOJIOTHYECKOM HAMPABICHHOCTH HAa OCHOBE MMEIOIIHNXCS 3HAHUH 10 (DU3UKE;

7) HICHHOCTH HAy4YHOTO IMO3HAHHUSA: CHOPMHPOBAHHOCTL MHPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI (PU3NUECKON HAYKU; OCO3HAHUE
IIEHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTh B TMpOIECCe H3YYCHHUS (UBUKU
OCYIIECTBIISITH MPOEKTHYIO U UCCIEA0BATEIBbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B
rpymnrme.

METAIIPEAMETHBIE PE3YJIBTATbBI

[lo3HaBatenbHbIE YHHUBEpCAJIbHbIE y4eOHbIC AeCcTBUS ba3oBble IOTrHUYECKHe
JNEUCTBUS: CaMOCTOSITEILHO (POPMyIMpOBaTH M aAKTyalU3UPOBATh MpoOJIeMy,
paccMaTtpuBaTh €€ BCECTOPOHHE;, OIpPEAeNSITh eI JACATEIbHOCTH, 3a/1aBaTh
MapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS; BBISBIISATh 3aKOHOMEPHOCTH U IPOTUBOPECUHS
B paccMaTpUBaeMbIX (PU3MYECKUX SBJICHUSAX; pa3padarpiBaTh IIJIaH PEIICHUS
npoOJjieMbl C YYETOM aHaIM3a MMEIOIIMXCS MaTepUalbHBIX W HEMaTepUaTbHBIX
pPECYpCOB; BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb, OILIEHUBATh COOTBETCTBUE
pE3yJIbTATOB LESAM, OLICHUBATh PUCKH MOCJEICTBUM AEATEIbHOCTH; KOOPAUHUPOBATH
U BBITMIOJIHATE Pa0OTy B YCIOBUSX PEATBHOTO, BUPTYaIbHOIO M KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUSA; pPa3BUBaTh KPEATHBHOE MBIIUICHUE IPHU PEIICHUH >KU3HEHHBIX
npooiem.

ba3oBblie uccienoBaTebCKUe AeHCTBUSA: BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHITUSAMH U METOJaMU (PHU3UYECKOM HAYKH; BJIaJIETh HAaBBIKAMHU Y4eOHO-
MCCIIEIOBATENbCKOM U MPOEKTHOM AESTEILHOCTH B 00J1aCTH (PU3UKHU, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEJIbBHOMY MOMCKY METOJOB pelleHus 3a1ad (HU3n4ecKoro
CONECpKAHUs, NPUMEHCHUIO PA3JIMYHBIX METOJOB IIO3HAHUS; BIJAACTh BHUIAMU
JESATEIIBHOCTH I10 TTOTYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETAIuH, IPeoOpa30BaHUIO
U TPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX CUTyalUsiX, B TOM YHUCIE TMPU CO3JIaHUU
y4EOHBIX TPOCKTOB B 00JaCTH (DM3UKH; BBISIBISATH TPUUMHHO-CIICACTBEHHbBIC CBSI3U U
aKTyaJM3upOBaTh 3a7avy, BBIIBUTATh TMIIOTE3Y €€ PEIICHUS, HAXOJIUTh APTYMEHTHI
JUUISL TOKa3aTeNIbCTBA CBOMX YTBEPKIACHUM, 3a1aBaTh MapaMeTPhl U KPUTEPUH PEILICHUS;
AHAIM3UPOBATh TOJYUYCHHBIE B XOJI€ PEIICHHS 3aJa4d PE3YJIbTaThl, KPUTHUYECKH
OLICHUBATh HMX JOCTOBEPHOCTH, MPOTHO3MPOBATH M3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a7]a4l B 00pPa30BaTEIbHOU JEATEebHOCTH,
B TOM YHCJIC MPHU U3yYCHUH (PU3UKH, J1aBaTh OIICHKY HOBBIM CHUTYyAaIldsSM, OIICHHBAThH
MPUOOPETEHHBIM OMBIT, YMETh INEPEHOCUTh 3HAHUSA MO (U3UKE B IPAKTHYECCKYIO
00J1aCTh JKU3HEEATCIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX
o0JiacTeil; BbIABUTATh HOBBIE UJIEH, TIpeiaraTh OPUTrHHAJIbHBIC MOIX0/Ibl U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Padora ¢ wundopmanueii: BIajeTh HABBIKAMHU TIOJYyYECHHUS HHPOpPMAIIUU
(GbU3NYECKOro coJepKaHus W3 MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYILIECTBIIATh TOUCK, aHAJIM3, CUCTEMAaTH3AIMI0 M HHTEpHpeTanuio uHGOpMaluu
Pa3IMYHBIX BUJIOB U (POPM MpeCTaBICHUS; OIIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;
UCITIOJIB30BaTh CPe/CTBa MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUW B
pEUIEHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3ALMOHHBIX 33Jad C
coOtoicHueM TpeOOBAaHUM DJPrOHOMHKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, TPaBOBBIX W OJTHUYECKUX HOPM, HOPM HHQPOPMAIIMOHHOM
0€30I1acCHOCTH; CO3aBaTh TEKCTHI (PU3UYSCKOTO COJIEPKAHUS B Pa3INIHBIX (popMarax
C y4€TOM Ha3Ha4YeHHsI MHPOPMAIIUU U TIEJICBON ayAUTOPHH, BHIOUPAsT ONTUMAIBLHYIO



dbopMy mpeCcTaBICHNs U BU3yaIU3alUu.

KoMMyHHUKaTHBHBIC YHUBepCaJbHble Y4eOHbI¢ AECTBUA. OCYUIECTBIATH
oOIIeHne Ha YypoKax (U3MKHM W BO BHEYPOUHOW JEATEIHHOCTH; PAaclo3HABaTh
IPEINOChUIKM KOH(JIMKTHBIX CUTyallud W CMST4aTh KOH(JIMKTHI; Pa3BEPHYTO U
JIOTUYHO H3JIaraTb CBOK0 TOYKY 3pPEHHSI C HCIOJIb30BAHHEM SI3BIKOBBIX CPEJICTB;
MOHUMATh M UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHONW U UHAMBUAYaJIbHON pabOTHI;
BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEUCTBHI ¢ yUETOM OOLIMX UHTEPECOB, U
BO3MOYKHOCTEM KaXIOr0 WIEHAa KOJUIEKTUBA; MPUHUMATh LEIHM COBMECTHOU
NEATEIIbBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS MO €€ NOCTHKECHUIO:
COCTAaBJIAATh IUIAH JIEUCTBUM, PACHPENENATh POJIA C YYETOM MHEHHMI YYaCTHHKOB,
00Cy>XKIaTh PE3yJIbTaThl COBMECTHON pabOTHI; OIICHUBATh KAU€CTBO CBOETO BKJIAAa U
Ka)KJO0r0 YYaCTHHKA KOMAaHJbl B OOIIMI pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
MpeIaraTb HOBbIE MMPOEKTHI, OLICHUBATH UJIEU C TTO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIIATh MTO3UTUBHOE CTPATETMUYECKOE MTOBEICHUE
B Ppa3MYHBIX CHUTYyallUsAX, MpPOSABIATH TBOPUYECTBO U BOOOpakeHUE, ObITh
WHUIIMATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIe JeiiCTBHUSA

Camoopeanuzayus:  CaMOCTOATEIIBHO  OCYLIECTBIISITH  ITO3HABATEIBHYIO
NESATENIbHOCTh B 00JacTU (PU3UKU U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTHh U
(bopMyIupoBaTh COOCTBEHHBIE 3a/1a4W; CAMOCTOSITEBHO COCTABIATh IUIAH PEIIEHUS
pacy€THBIX M KA4YeCTBEHHBIX 3a/lay, IUIAaH BBIMOJHEHUS MNPAKTHYECKOW pabdOThI €
y4€TOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MpPEANOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM; PaCIIUPATh paMKH y4eOHOTO MTpeIMeTa Ha OCHOBE
JUYHBIX MPEAIOYTEHUI; JeNaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €0, OpaTh Ha
ceOs1 OTBETCTBEHHOCTb 3a pEUICHWE; OLIEHUBaTh MPUOOPETEHHBIA  OIIBIT;
cocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYIAUIMH B 00JacTH (HU3HKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

Camoxoumponb, IMOYUOHANbHBIN ~ UHMENIeKm: JaBaTh OLEHKY HOBBIM
CUTyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHMBAaTh COOTBETCTBUE
pE3yNbTATOB 1IEJISIM; BJIAJETh HABBIKAMH MTO3HABATEIBHON peIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUI U MBICIIMTENIBHBIX ITPOLIECCOB, UX PE3YJIFTATOB U OCHOBAHUI;
UCIIOJIb30BaTh NMPUEMBI pe(JICKCUU ISl OLICHKH CUTYallUU, BBIOOpa BEPHOTO PEILLICHMUS;
yYMETh OLEHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATH PELICHUS MO UX CHUKEHUIO;
NPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAIHU3€ PE3yJIbTaTOB IEATEIbHOCTH;
MpUHUMATh ceOsl, MOHNUMAasi CBOM HEJOCTATKW M IOCTOMHCTBA; MPUHUMATh MOTHUBBI U
apryMEHTBI JPYTUX [TPU AHAJIN3€E PE3YIIbTATOB JIEATEIbHOCTH; IPU3HABATH CBOE IPAaBO
Y TIPABO JPYTUX HA OMIMOKHU.

B mpouecce A0CTHXKEHUS JTMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS MPOrPAMMBI IO
buzuKe s ypoBHS  CpeaHEro  oOmiero  o0pa3oBaHHS Y  OOydYaroIIMXCs
COBEPILIEHCTBYETCS SMOLMOHAIbHBIN UHTEJUIEKT, MpEeAnoIararonmi
c(OpPMHPOBAHHOCTh: CaMOCO3HAHHUS, BKJIHOYAIOUIEr0 CIOCOOHOCTh MOHUMATh CBOE
HMOIIMOHAJIBHOE  COCTOSIHME, BUJIETh HAMNpaBJICHUS pPa3BUTHUS  COOCTBEHHOM
HMOIIMOHAJILHON  cdepbl, ObITh yBEpPEeHHbIM B cebe; caMOperyJIupoBaHMUs,
BKJIFOYAIOLIETO CaMOKOHTPOJb, YMEHHE NPHHUMAaThb OTBETCTBEHHOCTb 3a CBOE
MOBEJICHUE, CIOCOOHOCTh aJanTHPOBATbCS K OSMOIMOHAIBHBIM HW3MEHEHUAM U
NPOSIBJISITh  THOKOCTb, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHUBALIMH,
BKJIIOYAIOIIEH CTpeMJIeHWE K JIOCTH)KEHHIO 1M W yCHexy, ONTHUMU3M,
WHULMATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOS U3 CBOMX BO3MOXHOCTEW; SMIIATHH,
BKJIFOYAIOLIEH CIMOCOOHOCTh MMOHMMATh 3SMOILMOHAIBHOE COCTOSIHHE JPYTHX,



YUUTBIBaTh €0 MPH OCYILIECTBICHUHM OOLICHHS, CHOCOOHOCTh K COYYBCTBUIO W
COMEPEKMBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPaMBATh
OTHOILICHUSI C JAPYTUMHU JIOJAbMHU, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peliaTh
KOH(JTUKTHI.

HPEAMETHBIE PE3YJIbTATBI

CdopmupoBaHHOCTH y 00YYAIOMIMXCS YMEHUM:

® IOHUMATh POJIb GUKUKH B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, IKOJIOTUUECKO,
COLIMAJILHON M ATUYECKON cdepax AeATeIbHOCTH YeJIOBeKa, POjb U MECTO (DU3HKH B
COBPEMEHHOMU Hay4YHOMU KapTHUHE MHpa, 3HAYCHUE OTMCATEIBbHOM,
CHUCTEMATU3UPYIOIIECH, OOBICHUTEIHFHON U MPOTHOCTHYECKON (PYHKIIMNA (r3HIeCKOn
TEOPUH — MEXAHUKH, MOJIEKYJISIPHONU (PU3UKH U TEPMOIWHAMUKH, POIh (HU3UICCKOM
Teopuu B GOPMUPOBAHUH NPECTABICHUN O (PU3NUECKON KapTHHE MUPA;

®pa3NuyaTh yCJIOBUS MPUMEHUMOCTH MOAeNel (U3MUYECKUX Teld W TMPOILECCOB
(s1BJIEHMIN): MHEPIMAIbHASI CUCTEMA OTCUETA, a0COIIOTHO TBEPIOE TEJI0, MaTepUaIbHas
TOUYKA, PAaBHOYCKOPEHHOE JIBJKEHHUE, CBOOOJHOE MajeHHe, aOCOJIIOTHO yHpyras
nedopmariusi, abCOMIOTHO YIPYroe U aOCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJCIH
rasa, >KMJKOCTH U TBEPAOro (KpUCTAJUIMYECKOr0) Tena, MACANbHBIA a3, TOYCUHBIN
3apsizl, OAHOPOLHOE IEKTPUYECKOE T10JIE;

® pa3IMyaTh yCJIOBUS (TpaHUILIbI, 00JIACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI xapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPAHHUYEHHOCTH
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

® aHAIM3UPOBATh U OOBACHIATH MEXaHUYECKUE TIPOLIECCHI U SBJICHUS, UCTIOJIb3YSI
OCHOBHBIE TIOJIO)KEHHSI U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIKEHUS, (GOpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO JIBIKEHHUSI, TIPEOOpa30oBaHuUs
lanuies [ CKOPOCTM W NEpEMEIIEHHMs, 3akoHbl HpIOTOHA, MNPUHLHI
OTHOCHUTENBHOCTH [ anniies, 3aKOH BCEMHMPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS
UMITyJIbCA M MEXaHUYECKOM »HHEpruu, CBsS3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKON DHEpruu, YCIOBUS paBHOBECHUS TBEPAOTO Tena), NP ITOM
UCIIOJb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh  YCIOBUSA
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MTpeoOpa3oBanHuii ['amuiies, BTOporo U TPEThEro
3aK0HOB HpIOTOHA, 3aKOHOB COXpPAaHEHHMS UMITYJIbCAa U MEXaHUYECKOW DYHEPIUH, 3aKOHA
BCEMUPHOTO TATOTCHUS;

® aHAIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, HCIOJb3Ys
ocHoBHbIe TIoNI0keHUST MKT u 3aKOHBI MOJIEKYJSIpHOU (DU3UKK U TEPMOJIUHAMHUKHU
(cBsI3b JaBJIEHUS HUJICATHHOTO ra3a CO CpeaHEl KUHETUYECKON HHEpruei TEerIoBOTO
JNBW>KEHUS M KOHLIEHTPALMEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEIHEN
KMHETHYECKOW SHEpPrueil TEeruIoBOro JBUKEHUS €ro 4YacTull, CBS3b JaBJICHUS
UJICAJIbHOTO ra3a C KOHIIEHTpalueld MOJIEKYJ U €ro TEMIIepaTypoil, ypaBHEHHE
MenpaeneeBa—Kitaneiipona, nepBbld 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
SHEPruM B TEIUIOBBIX MPOLIECCax), MPU HSTOM HCIOIb30BATh MAaTEMaTHYECKOE
BBIPKEHHME 3aKOHOB, YKa3bIBaTh yCJIOBUS MPUMEHUMOCTH YpaBHEHHsI MeHaeneeBa—
KnanelipoHna;

® AHATM3UPOBATh U OOBSICHATH DJICKTPUUECKHUE SIBICHHS, UCIIOJIB3YSI OCHOBHBIC
MOJIOKEHHUSI ¥ 3aKOHBI DJIEKTPOIMHAMUKHY (3aKOH COXPaHEHUS JIEKTPUUYECKOTO 3apsiia,
3akoH  KyJioHa, DNOTEHUHATBHOCTh  BJIEKTPOCTATHYECKOTO  MOJSA,  MPUHLIMUII
CYNEPIO3ULIMU IIEKTPUUECKUX TMOJIEH, IPU 3TOM YKa3biBasl YCIOBHSI IPUMEHUMOCTH
3akoHa KynoHa, a TakXe MPAaKTUYECKU Ba)KHbIE COOTHONIEHUs: 3aKOHbI Oma aJid



yyacTKa LENW U Il 3aMKHYTOW DBJIEKTPUYECKOM Menu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apajes g 31€KTPoIn3a);

®OIMCHIBATh (PU3UYECKHE TMPOLECCHl U SBICHUS, HCIONb3YS] BEIUYHHBI:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TE€Jl, CUJId, MOMEHT
CWJIBI, JABJICHUE, NMOTCHIMAIbHAS JHEPrUs, KNHETUYECKAs JYHEPIHs, MEXaHUYECKas
9HEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE, CHJIa TSKECTH, CHIIa
YIOPYTOCTH, CUJIa TPEHUSI, MOIITHOCTb, SHEPTUs B3aUMOACUCTBUS Tea ¢ 3eMEi BOIu3u
e MOBEPXHOCTH, PHEPIusi ynpyroi nedopmanuu mpyKUHBI, KOJIUYECTBO TEILIOTHI,
abCOJIOTHAs TeMIlepaTypa Teia, padoTa B TEPMOJWHAMHKE, BHYTPEHHSSI 3HEPIHs
UJCANTbHOTO OJHOATOMHOIO Ta3a, paboTa WACAIBHOTO Tra3a, OTHOCUTEIbHAs
BJIAYKHOCTh Bo3ayxa, KIIJI nueanbHOro TEmIOBOro ABUTATENS; SJIEKTPUUECKOE TTOJIE,
HaIPsHKEHHOCTD IEKTPUYECKOTO TOJISL, HAPSKEHHOCTD IMOJIS TOYEYHOTO 3apsAia WIN
3apsDKEHHOTO 1Iapa B BAKYyME U B JUAJIEKTPUKE, IMOTEHIMAN IEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh MOTEHUMAJIOB, JJICKTPOJABWXKYILAS CHJIA, CHJIA TOKA, HaIPSKECHHE,
MOIITHOCTBb TOKa, JIEKTPUYECKAsT EMKOCTD INIOCKOIO KOHJIEHCATOpa, COIPOTUBIICHUE
y4acTKa LENH C MOCIENOBATENbHBIM M IApaJUICIbHBIM COCIWHEHUEM PE3UCTOPOB,
DHEPIUS ANEKTPUUYECKOTO MOJI KOHAEHCATOPA;

¢ 00BSACHATh OCOOCHHOCTH NPOTEKAHHS (PU3NYECKHX SIBIICHUN: MEXaHUYECKOe
IBWKEHHE, TEIUIOBOE JBIKEHHME YacTUIl BEIECTBA, TEIUIOBOE pPAaBHOBECUE,
OpOYHOBCKOE JIBHKEHUE, AMPPY3usi, HICTIapEeHUE, KUTIEHUE U KOH/ICHCalUs, TUIaBJICHUE
W KPUCTAJUIM3alHWs, HAIPABICHHOCTh TEIUIONEPENaun, JJIEKTPHU3alus  Tel,
DKBUITOTEHIHAIBHOCTHh MOBEPXHOCTH 3aPSKEHHOIO IPOBOIHUKA;

® [IPOBOJIUTh KCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYUHBI OT
APYrol C MCHOJIb30BAHUEM NPSIMBIX H3MEPEHHUH, NpPHU 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (DPUKCUpPOBaTh pE3yJbTaThl IOJYUYEHHOW 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJI€ TPAPUKOB C yUETOM aOCOIIOTHBIX MMOTPEIIHOCTEN N3MEpPEHU, JeNlaTh
BBIBO/IBI T10 PE3YJIbTATAM UCCIIEIOBAHNUS;

® IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUYUH, IIPU 3TOM BHIOMPAThH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OLIEHUBATh a0OCOJIOTHBIE WU OTHOCHUTEIIbHbBIE
NOTPEUIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

®[IDOBOJUTH ONBITHI 110 IPOBEPKE IPEMIOKEHHONW THIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT,  COOMpaTh  SKCHEPUMEHTAIbHYIO  YCTaHOBKY, aHaJU3UpPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl M JE€JaTh BBIBOJ O CTAaTyce MNPEMJIOKEHHOW THUIIOTE3BI;
coO01aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU UCCIEIOBAHUA B paMKax
y4eOHOr0 HKCIEPUMEHTA, NMPaKTUKyMa U Y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON
NESTEIbBHOCTH C HUCIOJb30BaHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1AOOPATOPHOIO
o0opyIoBaHUS;

epeliaTh pacu€THHIC 3aJ1aUd C SIBHO 3aJJaHHOW W HESBHO 3aJlaHHON (pu3nueckoit
MOJICJIbIO: Ha OCHOBAaHMM aHallM3a YCJIOBUS OOOCHOBBIBaTH BHIOOp (pu3nMyeckoi
MOJIeJIM, OTBeyarolleil TpeOOBaHUSAM 3aJaud, MPUMEHITh (OPMYJbl, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJaThl (PU3NYECKUX TEOpPUA TPU  HCHOJIb30BAHUU
MAaTeMaTUYECKUX METOJOB PEIICHUS 3a7ad, NPOBOAUTH PAcUYE€Thl HA OCHOBAHUU
MMEIOLIMXCS JAaHHBIX, aHAJU3UPOBATH pE3YyJIbTaThl W KOPPEKTUPOBATH METOIBI
pELIeHMs C YYETOM MOIYUYEHHBIX PE3YNIbTATOB;

epemniaTh KaueCTBEHHbIC 3a7aud, TpeOyIolIe MPUMEHEHNUs 3HAHUN U3 pa3HbIX
pa3fenoB Kypca (pU3MKM, a TakkKe HHTErpaldd 3HAHUW W3 JIPYTrUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LHKJA: BBICTPAUBATH JIOTUYECKYIO LIETIOYKY PACCYKIECHHUH C
OMOPO Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBICHUS;



® ICII0JIb30BaTh TEOPETUUECKUE 3HAHUS JIJIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB
paboThl MU3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTMUYECKHUX
IIPOIIECCOB;

® IPUBOJIUTH MPUMEPHI BKJIAJa POCCUHUCKUX U 3apyOC)KHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B O0BSICHEHHE TIPOIIECCOB OKPYXKAIOIMIET0 MUPA, B PA3BUTHE TEXHUKU
W TEXHOJIOTW, aHaJIu3upoBaTh W OIEHUBATh IOCIEACTBUS OBITOBOM U
MPOU3BOJCTBEHHOM  JCATENBHOCTH  YEJOBEKa, CBS3aHHOW C  (DU3UYECKUMU
npoleccamM, C TO3UIHUA IKOJOTMYECKOM O0e30MacHOCTH, MPEACTaBICHUNH O
paIMOHAIBHOM  TIPHUPOJAOIIONB30BAHNN, a TakKKe pa3yMHOM HCIIOJIh30BaHUU
JOCTH)KCHU HAyKM W TEXHOJOTHM Uil JTAJIbHEWIIETO PAa3BUTHUS YEIOBEYECKOTO
o0I1IeCTBa; MPUMEHSTh Pa3IMYHbIE CIIOCOOBI PaboTHl ¢ MH(pOpMaIruel (PU3NIECKOTro
COJIep>KaHMs C UCTIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM, MPU
TOM HCIIOJIb30BaTh COBPEMEHHBIC HH(GOPMAIIMOHHBIE TEXHOJIOTHH JUIsl TTOWCKa,
nepepaboTKi M TPEbsBICHUS Y4YeOHON W HaydHO-TIOMYJISIpHOW HH(OpMAIIHH,
CTPYKTYPUPOBAaHMUSI W HMHTEpIIPETAlMd HUH(POpPMAIMU, TMOTYYEHHON W3 Pa3IudHbIX
MCTOYHUKOB, KpUTUYECKU AaHAIIU3UPOBATH MOTydyaeMyto HH(GOPMAIIMIO U OLICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWH, TaK W Ha OCHOBE aHaln3a
WNCTOYHHUKA WH(POPMAIINH; MPOSBIIATH OPraHU3AMMOHHBIC W TTO3HABATEIHPHBIC YMCHUS
CaMOCTOATENILHOTO TPUOOPETEHHs] HOBBIX 3HAHWUM B MPOIECCE BBIMOIHEHUS
MIPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

epaboTaTh B TpyIIle C HCIOJIHCHHUEM PAa3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh pabOTy TPYMNBI, PaAlMOHATBHO PpACTIPEACIITh ACATEIHHOCTh B
HECTAaHJAPTHBIX CHUTYAIUsAX, aJICKBATHO OIEHWBATHh BKJIAJ KaKJIOTO W3 YYaCTHHUKOB
IPYIIBI B pelIEHUE pacCcMaTpUBaeMoil MPoOIEMblI;

®IPOSIBJIATH MOTHBAIMIO K Oynaymied npodeccCHuoHaNIbHOU IesSTEILHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOdUIIS.
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I'.4. Msakumes, b.b. byxoBues, H.H. Corckuit «®@u3uka 10 knacc: yueOHUK 115t
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METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
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Kupuk JI.A. ®uzuka 9-11: CaMmocToATENbHBIE U KOHTPOJIbHBIE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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dwusuka: AIeKTPOHHAS KOJUICKIIHS
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KaraJior ccbutok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys
BecrutatHble 00y4aroIye mporpaMMsl 1o
dusuke http://www.history.ru/freeph.htm
JlabopaTopHble paboThl 0 Pu3uke. BupTyanpHbie 1abopaTopHbIE
pa6oTsl. http://phdep.ifmo.ru
Anunmarus GU3HYECKUX MPoLeccoB o0bsicHeHussMu. http://physics.nad.ru

10.®usnueckad s>unukioneaus http://www.elmagn.chalmers.se/%7eigor
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