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Pabouas mnporpamma mo ¢usuke (0a30BbIi ypoBeHb) npenHazHaueHa it 10 kiaccos MOY
COHI Nel c.m.Mcnameil cocTaBiieHa Ha OCHOBE CIEAYIOUINX JOKYMEHTOB:

1. ®IoC COO (Ilpuka3 Munnpocseuienust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM roctuninu Poccuiickoit @enepanuun 05.07.2021 r., per. Homep — 64101);

2. Tlpuka3z MunuctepctBa mpocsenieHust Poccum ot 18.05.2023 Ne370 «O6  yTBepKACHHUH
denepanpHON 00pa30BaTEIBHON TPOTpaMMBbl OCHOBHOTO 00mIero oopazosanus» (-maiee ®OIT COO)
(3apeructpupoBan Muntoctom P® 12.07.2023 Ne74228);

3. IIporpamma Bocnutanust MOY COILLI Nel c.nm.Mcnameii.

[TOACHUTEJIbHAA 3AITNCKA

Conepxanue nporpammsl 1o (hpU3KMKe HAIpaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO- HAYYHOMH
KapTuHBI Mupa oOydaromuxcs 10 kiaccoB mpu oOydeHHH uX (Qu3uKe Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-AESTENBHOCTHOrO Mojaxoxaa. lIporpamma no ¢u3nke cooTBETCTBYET TPEOOBaHUAM
OI'OC COO K mIaHHPYEMBIM JMYHOCTHBIM, HPEIMETHBIM U METANPEAMETHBIM pe3yJbTaTaM
o0y4eHHs, a TaKXKe Y4YUThIBAET HEOOXOAMMOCTb peaM3alui MEXIPEIMETHBIX CBsA3eH (PU3MKH C
€CTeCTBEHHO- HayYHbIMHM y4eOHBIMHU INpeaMeTaMH. B Hell ompenemnsioTcss OCHOBHBIE IENIM W3YYEHUS
(¢bU3MKM Ha ypOBHE CpeaHEro oO0Iero oOpa3oBaHUs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca
(bU3UKU: THYHOCTHBIC, METANIPEIMETHBIE, IPEeAMETHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma 1o GpU3UKE BKIIOYAET:

IUIAHUPYEMbIE DPEe3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE
IpeMETHBIEC Pe3yabTaTHI 110 TOAaM 00y4eHUs;

coziep>kanue yueOHoro npeamera «Pusnkay 1o rojgam oOydeHusl.

B ocHOBY Kypca (pU3UKHU MON0XKEH psAauiei, KOTOPbIE MOKHO pacCMaTPUBATh KaK IPUHIMIIBI €I0
MOCTPOCHMS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl Kypc SIBISIETCS JIOTMYECKH 3aBEpPLICHHBIM, OH
COJIEP)KUT MaTepual U3 BCEX pas3lesoB (PU3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCHUECKOM, Tak M
COBPEMEHHOW (pH3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (GHU3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBiseTcs (pOpMHUpOBaHUE IMPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. B¢ peanusanus OpeIonaracT HCHOIb30BAHUE T'yMaHUTAPHOIO
noTeHIMana (GU3NYECKO HayKu, OCMBICICHHE CBS3M Pa3BUTUS (DU3MKM C pa3BUTHUEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IPOOIEeMaMHU.

Hoes npuknaouoii nanpasnennocmu. Kypc GU3MKH HpeanosnaraeT 3HAKOMCTBO C IIMPOKUM
KPYrOM TEXHUYECKHX U TEXHOJIOIMUECKUX MPUIIOKEHUM N3yUYeHHBIX TEOPUIHN 3aKOHOB.

Hoes  sxonoeusayuu  peanusyeTcss IOCPEICTBOM  BBEIEHHUS DJIEMEHTOB  COJAEp)KaHus,
MOCBSIICHHBIX  3KOJOTMYECKHMM Ipo0JeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBIC Pa3BUTUEM
TEXHUKU M TEXHOJOIHH, a Takke 0O0CYXAeHMs IMpoOJEM palOHAIbHOIO IMPUPOAOIOJIB30BaHUS U
9KOJIOIMYECKOH 6€30IaCHOCTH.

CTep)KHEBBIMU dJIEMEHTaMH Kypca (HU3MKM Ha YypOBHE cpeaHero olmiero obpazoBaHus
ABIAIOTCS  Qu3ndeckue  Teopun  (popMupoBaHHE — MPEICTABICHUN O CTPYKTYpEe MOCTPOCHUS
¢dusnueckoil Teopu:, poAM  (PYHIAMEHTAIBHBIX 3aKOHOB U TIPUHIMUIIOB B COBPEMEHHBIX
MNpEACTABJICHUAX O IPUPOJAC, 'PaHULlaX ITPUMCHUMOCTHU TeOpHﬁ, AJid onnrcaHus €CTCCTBCHHO-HAYYHBIX
SIBJICHUH U IPOIIECCOB).

CHCTEeMHO-IESATEIPHOCTHBIA TOJAX0A B Kypce (M3MKH peanu3yercs Mpexae BCero 3a cueT
OpraHu3aIH SKCIIEPUMEHTAIFHON JesITeNbHOCTH oOyuatonmxcs. s 6a30BoroypoBHs Kypca Hpu3uku
— 3TO HCIIOJI30BAaHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M JITA0OPAaTOPHBIX
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paboT, KOTOphIe B Mporpamme 1o (pusuke 00beIUHEHBI B OOIINN CITUCOK YYCHMYECKUX MPAKTUYECKUX
paboT. Beiienenue B yka3aHHOM TMepeuHenadopaTopHbIX padoT, MPOBOAMMBIX JIJIsl KOHTPOJIS U OLIEHKH,
OCYIIIECTBISIETCS yYACTHUKAMHU 00pa30BaTeIbHOrO MPOIEcca UCXO/s U3 OCOOCHHOCTEH TIIaHMPOBAHHUS
U OCHauleHus1 kabunera ¢usuku. Ilpu 3ToM obecrnieunBaercs OBlaZCHUE O0YYAIOIIUMUC YMEHUSMHU
MIPOBOINTH KOCBEHHBIC N3MEPCHHSI, HCCIICIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH U MOCTAHOBKY
OITBITOB TI0 TIPOBEPKE MPEUIOKCHHBIX THUIIOTE3.

Bonpiioe BHUMaHUE yaenseTcs] PEeIICHUI0 PAacuSTHBIX U KAadeCTBEHHBIX 3aaad. [lpu stom mms
pacUeTHBIX 3a7ad TPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 3aJaHHON (QHU3UYECKOW MOJIENbIO,
MO3BOJISTIONINE IPUMEHSATh U3YUYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pas3jelia Kypca, Tak
U HHTETPUPYS 3HAHUS W3 pPa3HBIX pa3fenoB. sl KauyecTBEHHBIX 3aad MPHOPHUTETOM SIBISIOTCS
3aJlaHusl Ha OOBSICHCHHWE MPOTEKAaHUS (PU3UYCCKUX SIBJICHHA M IPOILECCOB B OKPYKAMOIICH >KU3HH,
TpeOyromre BeIOOpa (GU3uIecKoi MOJICIH Il CUTYalluH MPAKTUKO-OPUSHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu OI'OC COO k maTepuasbHO-TEXHUYECKOMY OOECIICUCHHIO
ydeOHOro mporecca 0a30BBIi ypOBeHb Kypca (M3HKH HAa YPOBHE CpPEIHEro oOIIero oOpa3oBaHMUS
JOJDKCH M3YYaThCsl B YCIOBHSX MPEIMETHOTO KaOWHeTa (DU3MKU WM B YCIOBHSX WHTETPHUPOBAHHOTO
KaOWHETa PEeIMETOB €CTECTBEHHO-HAYYHOTO ITKJIa. B kabuHeTe hU3MKN TOJDKHO OBITh HEOOXO0IUMOE
nabopaTopHoe 00OpyaOBaHHME ISl BBINOJIHEHHS YKa3aHHBIX B MPOrpaMMe MO (PU3UKE YUEHHUYECKUX
MPAKTHYECKUX padOT U AEMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JlemoHcTpanoHHOE 000pyI0BaHHE (OPMUPYETCS] B COOTBETCTBUU C MPUHIIMIIOM MHUHUMAaJIBLHOM
JOCTaTOYHOCTH M obOecreynBaeT MOCTAaHOBKY  IEPEYMCICHHBIX B MporpaMMe Mo (pu3uke
KITFOYEBBIX JIEMOHCTpPALUN IJI UCCIENOBAHMS M3ydaeMbIX SIBICHUN M MPOILIECCOB, SMIUPHUECKUX U
(G yHIaMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlabopaTtopHoe 000pyAOBaHUE NJISl YYEHHYECKUX MPAKTHUECKUX padboT (opmupyercs B BHIE
TEMaTUYECKUX KOMILUIEKTOB M 00ecleYrBaeTCsl B pacueTe OJIHOTO KOMILJIEKTA Ha ABYX OOYYaroIIuxcs.
TemaTnueckre KOMILIEKTHI JIA0OPAaTOPHOTO 00OPYAOBAHUS TOJKHBI OBITH TOCTPOSHBI HA KOMILIEKCHOM
UCIOJIb30BAHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEITHHBIX
CUCTEM B BHJIE ITU(DPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3YYCHUs (PU3UKH B 00meM 00pa3oBaHWU SIBISIOTCA: (OPMUPOBAHHE

WHTEpeca W CTPEMIJICHHS OOYJaroIMXCS K HAyYHOMY H3y4EHUIO
MIPUPOJIBI, PA3BUTHE X MHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUI O HAYYHOM METOE MO3HAHHUA U (OPMHUPOBAHHE UCCIIETOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOIIUM SIBICHHSM;

(dopMHEpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTara U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U QyH/IaMEHTaIbHBIX 3aKOHOB (DU3HKH;

dopMupoBaHne YMEHHUIl OOBSACHITH SBIECHUS C WCIIOJNB30BaHUEM (U3NYECKUX 3HAHUH WU
HAyYHBIX JIOKA3aTEIbCTB;

dopMupoBaHHE TpEACTaBICHUN O PoyM (HU3MKU Ui Pa3sBUTUS APYIMX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHHA.

JlocTikeHre OSTHX 1LeJed o0ecrneyrBaeTcsi pelIeHHeM  CIEAYIOMIMX — 3a/auyB MpoLecce
U3y4eHHsI Kypca GU3UKU Ha YPOBHE CPETHET0 001Iero oopa3oBaHus:

npruoOpeTeHre CUCTEMBI 3HAHUH 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHHMKY, MOJIEKYJSpHYIO (DU3MKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI
acTpou3uKHy;

dopMHupOBaHHE yMEHHH NPUMEHATH TEOPETUYECKHE 3HAHUS i OOBSCHEHUS (U3HYECKHUX
SBJICHUII B TpPHPOAEC W Ui NPUHATHS IPAKTUYECKUX PELICHUIB MOBCEIHEBHOM KU3HM;

OCBOCHHE CITOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SBHO 33JaHHON (pu3nuecKoi MOJEeNbIo, 3a/1a4,
MOJPa3yMEBAOIINX CAMOCTOSTEIILHOE CO3IaHHe (PH3MUECKON MOJIENTN,aJIeKBATHON yCIOBHSIM 33a4H;

NOHUMaHHe (PHU3MUECKUX OCHOB M TIPUHIMIIOB JCUCTBUS TEXHHUYECKHX YCTPOHCTB U
TEXHOJIOTUIECKHX MPOIECCOB, MX BIUSHIS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOAAMH CaMOCTOSTEIFHOTO IUIAHUPOBAHUS W NPOBEJACHUS  (DU3UUECKUX
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DKCIIEPUMEHTOB, aHajh3a W HHTEepHpeTanuy UHPOpMAllMU, OMpeAeNieHUus JTOCTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJbTaTa;

CO3/JaHUE YCIOBHUM U1 Pa3BUTHS YMEHUM IPOEKTHO-HUCCIIENOBATEIBCKOM, TBOPUYECKOU
NeSITEIbHOCTH.

Ha m3yuenue ¢usuku (6a30BbIii ypoBeHb) otBoAuTCS B 10 kimacce — 68 yacoB (2 waca B
HEJIEIIO)

COJAEP)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3zuka u MeTOAbI HAYYHOI'0 MO3HAHUS
®u3uka — Hayka o npupone. HayuHble MeTOIbI MO3HAHUS OKpyXkarouero mupa.Posb
AKCIIEPUMEHTA U TEOPHH B IIPOIIECCE IMO3HAHMSI PUPOJIBI. DKCIIEPUMEHT B pu3uke.MoienupoBaHue
buznueckux SABJIEHUA U TPOLECCOB. Hayuynble  runmoressl.
dusuveckne 3aKOHbI M TEOPHH. ['paHHIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.[IpuHIHM
COOTBETCTBHUSI.
Pone 1 mMecto ¢u3uku B pOpMHUPOBAHMHM COBPEMEHHOW HAy4yHOW KapTHUHBI MUDPA,B
MPAKTUYECKOW JEATEIbHOCTH JIFOAEH.
Jlemoncmpayuu
AHajnoroBblie ¥ MU(PPOBHIE H3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe ABuUxkeHUE. OTHOCUTENBHOCTh MEXaHUYECKOTO MBIMKEeHHs. CucreMa oTcuera.
Tpaexropus.

[Tepemenienne, ckopocTh (CpemHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOPEHHE
MaTepuaIbHOM TOYKH, MX MPOEKIMH Ha OCH CHUCTeMbl KoopiauHat. CloXKeHHE MEePEeMEIICHHN u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABMXKEHUE. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI, ITyTH U TIEPEMEIICHUSI MaTEPHUATHHOU TOYKU OT BPEMEHHU.

CBoOogHoe mageHre. Y CKOpEeHHe CBOOOTHOTO aCHUS.

KpuBonuneiinoe nBmwxkeHue. JIBMKEHHME  MATEpUAIIBHOM TOYKH IO  OKPYKHOCTHU C
MOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTIIOBash CKOpPOCTh, JIMHEHHAs CKOpocTh. Ilepuon m vactora
oOparmenus. LleHTpocTpeMUTensHOE YCKOPEHHE.

TexHu4ecKkne YCTpPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: CIUOMETp, ABHKEHUE CHAPSJIOB,
LIENTHbIE U PEMEHHBIE MTepeIayu.

Jlemoncmpayuu

Mopenp  cucTeMBl  OTCU€Ta,  WJLTIOCTPALIUS KHHEMaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue ABMKEHUH € UCTIOIB30BAaHUEM MIPOCTHIX MexaHU3MOB.Ilaenue Ten

B BO3/1YX€ U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue NBIKEHUS ~ Tena, OpOILIEHHOTO Mmojg yrjioM K TOpPU3OHTY |
TOPU30HTAIIBHO.

N3mepenue yckopenwusi cBOOOHOTO najieHus. Hanpasnenue

CKOPOCTH TIPH JIBHXKEHUHU 10 OKPY>KHOCTH.



Yuenuuecxuii sxcnepumenm, nabopamopHule pabomoi

N3yuyeHne HEpaBHOMEPHOI'O ABUKECHUSA C LEJbIO OIPEAEIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOILLIECHUS MEXIY IIYTSAMHU, IIPOWICHHBIMU TEJIOM 3a
MOCJICAOBATCIIBHBIC PABHBIC IMMPOMCEIKYTKH BPEMCHHU IIPU PABHOYCKOPCHHOM JIBWIKCHHU C HadaJILHOU
CKOpPOCTBIO, PaBHOW HYIIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOH KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH [‘anmumes. IlepBbiii 3akoH Herotona. MHepuuanbHbIE CHUCTEMBI
oTcuera.

Macca Ttema. Cuna. llpunuun cynepno3unuu cuia. Bropoir 3akoH  HetoroHa aiid
MartepuaiabHOU Touku. Tpetnii 3akoH HproTOHA 117151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tskectu. IlepBas kocmuueckass ckopocTb. Cuna

ynpyrocty. 3akoH I'yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHusi, kaueHusi). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsSI CKOJBXKCHHSI W cuia TpeHus mokos. Kosddumment tpenus. Cuna CONPOTUBICHHS IPU
JBKEHUU TeJa B )KUJIKOCTH WUJTU Ta3e.

[MoctynaTensHoe U BpamaTeIbHOE TBUKEHIE aOCOTIOTHO TBEPOTO TEA.

MoOMEHT cuiIbl OTHOCUTENIBHO OcH BpamieHus. [Inedo cunbl. YcinoBusi paBHOBECUS TBEPAOTO
Tena.

TexHuueckue ycTpoilicTBa M MPAKTHUECKOE MPUMEHEHUE: TMOJAIUUIIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne HHEPIUK.

CpaBHeHHE Macc B3aMMOICHCTBYIONINX TEJL.

Bropoii 3akoH HeroToHa.

M3mepenue cuit.

CnoxxeHue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIiu.

Hesecomocts. Bec Tena npu yckopeHHOM noabeme U nageHun.CpaBHEHHE CHIT

TPEHUS MOKOs1, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomoi

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHU CHUJ YNpPYTrOCTH,  BO3HUKAIOLIUX B IpPYyXHHE U
PE3UHOBOM 00pasiie, OT UX Je(HopMaIIHH.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJOTO Tea, UMEIOIIEr0 OCh BPALLIEHUS.



Tema 3. 3akonvl coxpanenusn ¢ Mexanuxe
Wmnynbe maTepuanbHOM TOUKM (Tenla), CHCTEMBbl MaTepuajibHBIX Touek. Mmmynbc cunbel u
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUS uMIyibca. PeakTuBHOE IBUKCHUE.

PaGora cunbl. MOIIHOCTD CUITBI.

KuneTtnueckast sHeprusi MaTepraibHON TOUkH. Teopema 00 M3MEHEHUH KUHETHYECKON YHEPTHUH.

[NotenumanpHas »Heprus. [loTeHnmaneHas sSHeprus ymnpyro aeOpMHUPOBAHHON MPYKHUHBIL.
[TorenuuanpHast SHEPTHsl Tea BOJIM3U TOBEPXHOCTH 3EMITH.

[loTennuanpHble W HEMOTEHHIHANIbHBIE CHIBL. CBs3b pPabOThl HEMOTEHIMANBHBIX CHI C
H3MEHEHUEM MEXaHUYECKOU SHEPIUU CUCTEMBI TCJI. 3akoH COXpaHCHUA MexaHqucxoﬁaHeerH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuyeckue YCTpPOHCTBA U TPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEp, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu
3aKOH COXPaHEHUs UMITYJIbCA.
PeaktuBHOE ABUXKECHUE.
[epexox noTeHIMAIBHON SHEPTHH B KHHETHUECKYIO U 0OpaTHO.
Yuenuuecxuui sxcnepumenm, nabopamopruvie pabomoi
N3yueHne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIXMasATHUKOB.
HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEPruM TellaHa mpuMepe
PaCTsKEHUsI PE3UHOBOTO JKIyTa.

Paznen 3. MousiekyJsipHasi pu3nka ¥ TepMOJIMHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOI MeopUU

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUYECKOM TEOPHUH W HMX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe npmwxenue. Huddysus. Xapakrep IBHKEHUS W B3aUMOJCHCTBUS YacTHI] BEIIECTBA.
Monenu cTpoeHus Ta30B, KUIKOCTEH U TBEPIBIX TeIH 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozenei. Macca u pazmeps! Mosekyi. KonndyectBo Bemectsa. IlocrostHaast ABoraapo.

TemnnoBoe paBHOBecue. Temrneparypa u e¢ usmepenue. [llkana remnepatyp Lenbcust.

Mopnens upeansHoro rasza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KHHETUYECKOW TEOpUHU
UJCAIbHOTO ra3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeJHEl KMHETHYECKOM SHEpruu TEIIoBOIO
nB>KeHUs yactull ra3a. [llkana remnepatyp KenbBruna. ['a30Bbie 3akoHBI. YpaBHeHHUE MeHeneeBa—
Knaneiipona. 3axkon /[lanproHa. I3ompouecchl B MI€aJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. I'papuueckoe npeacTaBIeHUEN30NPOLIECCOB: U30TEPMA, U30X0pa, 300apa.

TexHuyeckue ycTpoHCTBa U MPaKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, TOKA3BIBAIOIINE TUCKPETHOE CTPOSHHUE BemiecTBa, (hoTorpaduu MOIEKYITOPTaHHYECKUX
COEIMHEHU.

OnbITel 110 UGG Y3UU KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbiTa [lITepHa.

OnbITHI, TOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3auMoiercTBus.Moiens,

WJUTFOCTPUPYIOLIAs IPUPOY JABJICHUS T'a3a HA CTEHKU COCY/Ia.

OnbITHI, MJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJ1€aJIbHOTO I'a3a, U30IPOLECCHI.
Yyenuueckuil sxcnepumenm, nabopamopmsie pabomoi

OmpezeneHre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEHHUH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]1y TapaMeTpaMu COCTOSIHUSL pa3pesKeHHOI 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHamMmuueckasi cucTemMa. BHYTpeHHsISI SHEpPrus TePMOJIMHAMUYECKOM CUCTEMBI H CITOCOOBI
e¢ m3MeHeHusa. KomndecTBo TemnoTel U pabota. BHyTpeHHSs SHEpTrHus OJHOATOMHOTO HJI€aTHHOTO
raza. Buzapl Terionepenayu: TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3JyY€HHUE. YJIeIbHAs TEIUIOEMKOCTb
BemlecTBa. KonnuecTBO TEMIOTHI MPU TeIUIONepeaaye.

[Tonsitue 06 agmabatHom mpouecce. [lepBeiii 3akoH TepMmoauMHaMHKHU. [IpuMeHEeHHE TepBOro
3aKOHA TEPMOJUHAMUKH K u3omnporeccam. [ paduueckas naTeprperanust padoThI ras3a.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh pOIIECCOB B MPUPOJE.

TeroBeie mammubl. [IpuHnunel AeiicTBus TeruioBbIX MamuH. [IpeoOpa3oBaHus SHEpPruu B
TerioBbIX MamuHax. KoadduinmeHt monesHoro neicTBus TerioBod mamuHbl. [{ukn KapHo u ero
KOd((QUIIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHUECKHUE MTPOOIEMBI TeTI0OIHEPTETHKH.

TexHuueckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUraTeIb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOIMIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpeHHEH SHEPruu Tejia MpU COBEPIICHUH pabOThI: BBUIET MPOOKU U3 OYTHUIKU
Mo JEHCTBHUEM CHXKATOro BO3JyXa, HarpeBaHue 5¢upa B JIATYHHOH TpyOKe MyTeM TpEHUs
(BuaCOIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEW SHepruu (TeMIeparypbl) Tena MpH Teruionepenade. OmObIT 1Mo

ananabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHET'O CTOpaHUsl, PEaKTUBHOTO JBUTATEIS.
Yuenuueckuil sxcnepumenm, nabopamopmsie pabomoi

N3mepenue yaenpHOM TEMIIOSMKOCTH.



Tema 3. Azpecammnvie cocmoanusn eewjecmea. Pazogvle nepexoovt

[TapooOpazoBanue u koHaeHcanus. Mcmapenwe u kurneHue. AOCONIOTHAsE M OTHOCHTEIbHAs
BIIQXXHOCTh BO31ayXa. HackimeHHsld map. YaenpHash TeIjioTa MmapooOpa3oBaHUs. 3aBUCHMOCTD
TEMIIEPaTyphbl KUIIEHUSI OT JaBJICHUSI.

Teepnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB KpPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaiibl. [[naBieHne u kpuctaimuzamnus. Y aeiabHas TemioTa
iaBneHus. Cydnumanusi.

YpaBHeHuUe TEII0BOro OanaHca.

TexHuueckue ycTpoicTBa U NPaKTUUECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTHM TOJyYeHUs COBPEMEHHBIX MaTepuajoB, B TOM UHCIE HaHOMATEPHAJIOB, |
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIICHHBIX MAPOB.

Kunenue npu NOHWKEHHOM J1aBIICHUU.

CriocoOb1 U3MEPEHUS BIAXKHOCTH.

Habmtoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
H3MepeHre OTHOCUTENBHOM BIIaXXKHOCTH BO3IyXa.

Pa3pnen 4. DnekTpoamnamMuka
Tema 1. dnexkmpocmamuxa

DnexTpu3anusi Tel. DIeKTpudeckuil 3apsan. J(Ba BuUIa dJEKTpHUECKUX 3apsanoB. [IpoBomHuKH,
IUDJIEKTPUKHU U TOJTYIPOBOJIHUKH. 3aKOH COXPAaHEHUS 3JIEKTPHUUECKOro 3apsa.

B3aumopeiictBue 3apsaoB. 3akon Kynona. TodedHbI 3lEKTpUUECKUN 3apsl. DIEKTPUUECKOE
nonie. Hanpsbk€HHOCTD 2nekTpudeckoro nofst. [IpuHiun cynepno3unusaeKkTpudeckux noneit. Jinauu
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGorta cun snekrpoctatuyeckoro nouns. [lorenmuan. Paznocts nmotenunuanos. [IpoBogHUKN u
TUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM Mosie. JludneKkTpruueckasi pOHUIIAEMOCTb.

OnexkTpoeMKkocTh. KonzmeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHcATopa.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTOopa.

TexHuueckue YCTpPOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: DIJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHIEHCATOP, KOMHPOBAIIBHBIM
amnmapar, CTpyHHBIM IPHUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHIIMI JEHCTBHS AIIEKTPOMETPA.

B3aumopelicTBue Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTHdecKast 3aIIuTa.



JIMBIEKTPUKY B 3JIEKTPOCTATUUECKOM IIOJIE.
3aBUCUMOCTD AJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IIOUIa/IN IJIACTHH,PACCTOSHUS MEXKIY
HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOTO KOHASHCaTopa.
Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomoi
N3mepenue 31eKTpoOeMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DIIeKTpUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS dJIEKTpUueckoro Toka. Mcrounnkuroka. Cumna
ToKa. [ToCcTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 15 yyacTka 1EernH.

DIIEKTpUYECKOE CONPOTUBJICHUE. VY nenwsHoe CONPOTUBJICHUE BEILIECTBA.
[locnenoBarensHoOE, apamielbHOE, CMEILIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD AIEKTPUIECKOTOTOKA.

DJIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONPOTHBIECHHE MCTOYHMKA TOKa. 3akoHOMa Jis
MOJIHOM (3aMKHYTOM) 35iekTpuueckoit nenu. Koporkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCThH COINPOTHBICHUSIMETAIUIOB OT
Temrneparypbl. CBepXIIPOBOAUMOCTb.

DIIeKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX My4KoB. [lomynpoBogHUKH.

CoOcTBeHHas U MPUMECHAs! TPOBOJIUMOCTh TTOJIYITPOBOTHUKOB.
CoiicTBa p—n-nepexoza. [lonynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U paciijiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHUECKAS AUCCOLIUALIHS.
DIIEKTPOJIN3.

DneKTpuYecKkuil ToK B razax. CamMocTOSATENbHBI U HECAMOCTOSITEIbHBIA pa3psi.
Monnus. [Ina3sma.

TexHUYeCcKrne yCTpOMCTBA U MPAKTUYECKOE NTPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,pPEOCTAT,
HUCTOYHUKHU TOKA, JICKTPOHATPEBATEIbHBIC MTPHUOOPHI, JIEKTPOOCBETUTEIHHBIC
pUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIN JTAO], TEPMHUCTOPHI "
(bOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBINA U0, TallbBAHUKA.
Jlemoncmpayuu

H3MepeHne cuiibl TOKA U HANIPSHKCHUS.

3aBUCUMOCTH COTIPOTUBIICHUSI IIMIMHIPUIECKUAX TIPOBOJHUKOB OT JJIMHBI, TUIOMIAUTIOTIEPEUHOTO
CEUYEHHS U MaTepHaa.

CMenranHoe COeTMHEHHE MTPOBOTHUKOB.

[Ipsimoe U3MEpEeHHue AIEKTPOABHKYILEH CHUIIBIL. Kopotkoe 3aMBIKaHUE
rajbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTHUBIIEHUS METAILIOB OT TeMreparypsl.[IpoBoaumocTts

3JIEKTPOJIUTOB.

HckpoBoit pa3psia U IpOBOAMMOCTE BO3/1yXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.



Vuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.
M3mepenue 31eKTpOIBUIKYIIEH CHITBI ICTOYHHUKA TOKA U €T0 BHYTPEHHETOCOTPOTHUBIICHHUSI.
Hab6mtonenue snextponusa.

Me:xnpeameTHble CBSI3H

Nsyuenne xypca ¢usuku 06a30Boro ypoBHsS B 10 Kjacce OCYIIECTBISETCS € YYETOM
COJIepKaTeIbHbIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTUMHU, XUMHUH, reorpaduu 1
TEXHOJIOTUH.

Meoicnpeomemuuvle nonsimus, CBSI3aHHbIE C W3YYEHHEM METO/IOB HAy4YHOTO MO3HAHUS: SIBICHUE,
HAy4YHbIA (akT, THIOTe3a, (U3NYECKas BEIUYMHA, 3aKOH, TEOpHs, HaOJIOIEeHHE, HKCIEPUMEHT,
MOJIEJIUPOBAaHUE, MOJENb, U3MEPEHUE.

Mamemamuxa: peuieHre CUCTEMbl YpaBHEHUH, JIMHEHHas QyHKuMs, napaloia, runepbona, ux
rpaduKd W CBOWMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMM: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIMHU HAa OCU KOOPJAUHAT, CIOKEHHE
BEKTOPOB.

bBuonoeus: mexannyeckoe IBMKEHUE B KHUBON npupoze, 1udysus, 0cMocC, TEII000MEH KHUBBIX
OpPraHu3MoOB (BHJbl TEIJIONEpPEaul, TEMJIOBOE DPABHOBECHE), IEKTPUUECKUE SIBICHUS B JKUBOU
IIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOWMCTBA TBEPJBIX TEN, KUJIKOCTEW W Ta30B, DJIEKTPUYECKUE CBOMCTBA
METaJJIOB, 3JIEKTPOIUTUYECKAs JUCCOLUAIINS, FaIbBaHHKA.

l'eocpaghus: BIaxXxHOCTH BO3[lyXa, BETPbL, OApOMETP, TEPMOMETP.

Texnonocusn: TpeoOpa3oBaHHWE IBMKCHUH C MCIIOJB30BAaHHEM MEXaHH3MOB, YYET TpPEHHS B
TEXHUKE, T[OAIIMIIHUKY, MCIOJIb30BAaHUE 3aKOHA COXpPAHEHMsI MMIIyJbCca B TEXHHUKE (pakera,
BOJIOMET U JIpyrue), ABUraTellb BHYTPEHHETO CropaHus, nmapoBas TypOuHa, ObITOBOM XOJOAMIIBHHUK,
KOHAUIMOHEDP, TEXHOJIOTHH IMOJIyY€HUSI COBPEMEHHBIX MaTEpUaIOB, B TOM YHCJIE HAHOMAaTepHalloB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, SJEKTPOHArPeBaTEIbHbIE TPUOOPHI, AIEKTPOOCBETUTENBbHBIE IPUOOPHI, FaJIbBaHHUKA.

I[INTAHUPYEMBIE PE3VIJIBTATDI

OcBoeHue yqe6Hor0 npeamMeTa «Duznka» JOJIDKHO obecrneynTh JOCTHIKCHHUC CJICAYIOIIUX
JIMYHOCTHBIX, MCTAIIPEAMETHLIX U IMPECAMCETHBIX O6pa30BaTeJIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMs yueOHOro mpenmera «®dusuka» JIOIKHBI OTpa)kaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEN JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOUIMX TPAJULHOHHBIM LEHHOCTSM POCCHHCKOTO OOILECTBA, PAaCIIUPEHHE >KU3HEHHOI'O
OIBITA M OIbITA IEATEIBHOCTU B IPOLECCE PEANM3ALUN OCHOBHBIX HANpPAaBICHUM BOCIUTATEIBHOU
JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasnanckoro BocnuTanus:

c(hOpMUPOBAHHOCTb IPAKIAHCKON MO3ULMU 00YYAIONIErocss Kak aKTHBHOIO M OTBETCTBEHHOIO
4JleHa POCCUICKOro 0OIIECTBa;

TIPUHSTHE TPaJUIHOHHBIX 00I1IeUeTOBEYECKHX I'yMaHUCTUYECKUX u
JIEeMOKPaTHUECKHX [IEHHOCTEH;

10



T'OTOBHOCTb BCCTH COBMCCTHYIO ACATCIIbHOCTD B HHTCpECax rpaKIaaHCKOro
O6H_IeCTBa, Y49aCTBOBATb B CaMOYIIPABJICHUU B 06pa30BaTean0171 OpraHHu3aluu,

YMCHUC BSaHMOHCﬁCTBOBaTb C conyMaJIbHbIMHN MHCTUTYyTaMU B COOTBETCTBHHU C I/IX(i)YHKI_[I/IHMI/I u
Ha3HA4YCHHUEM,

TFOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM A TEIIbHOCTH;

2) NaTPHOTHYECKOTr0 BOCHUTAHMS:
c(hOPMHUPOBAHHOCTb POCCUICKOM IPakIaHCKON UIEHTUYHOCTH, TATPUOTH3MA; [IEHHOCTHOE
OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIaM, JOCTYKEHUAM

POCCHICKMX yUCHBIX B 007acTH (PU3UKU M TEXHUKE;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHHUS:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHHS; CITOCOOHOCTh
OLICHHUBATH CUTYaIUIO U TpUHAMATh OCO3HaHHbIE peleHus,
OpPUEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M I[EHHOCTH, B TOM YHCIE BIEATEIHHOCTH
YYCHOTO;

0CO3HAHME JINYHOTO BKJIA/1a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4) scTeTH4yecKoro BOCIIMTAHHUA:
3CTETUYECKOE OTHOLIEHUE K MHUpY, BKII0Yas ICTETUKY HAYYHOTO TBOPYECTBA,PUCYIIErO
¢dusnveckoil Hayke;

5) rpynosoro Bociuranus:

UHTEpEC K pa3InyHbIM cepaM MpoPecCUOHANBHON AESTEIbHOCTH, B TOM UYHCJE CBSI3aHHBIM C
(GU3HKON U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BEIOOP OymyIel nmpodeccun U peaaTn30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHMIO M CaMOOOpa30BaHHUIO B 00JacTH (U3UKK HA
MPOTSKEHUH BCEH )KU3HU;

6) ’Kos10rHYeCcKOro BOCIMTAHNA:

c(hOPMHUPOBAHHOCTH YKOJIOTMYECKOH KyIbTYPbl, OCO3HAHHE TII00aIbHOT0 XapaKTePa’KoIOrHIeCKUX
npooinew;

IJIAHUPOBAHKE U OCYILIECTBJICHUE JEHCTBUI B OKpYy KaKollel cpejie Ha OCHOBE3HAHUs Lieleil
YCTOHUYMBOIO Pa3BHTHS YEJIOBEUECTBA;

PaCHJHpeHHe OIIbITa ACATCIBbHOCTHU 3KOHOFI/IquKOﬁ HaHpaBJIeHHOCTH Ha OCHOBCUMCHOIIUXCS
3HaHMii o pu3HKe;

7) HEeHHOCTH HAYYHOr0 MO3HAHMUS:

c(hOPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIOPA3BHUTHS
¢bu3nveckoil HaykH;

OCO3HAHHE IIEHHOCTU HAYYHOU JEATENHHOCTH, TOTOBHOCTh B MPOLECCE M3YYEHHUS
puzuku OCYLIECTBIISAThH TIPOEKTHYIO U HCCIIEN0BATEIBCKYIO JEATENBHOCTD
VIHIMBHIyQJIbHO U B TPYIIIIE.
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METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE YHHBepPCATbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble 1ornueckue aeicTBUA:

CaMOCTOATENIHO (POPMYITUPOBATh M aKTyaJH3UPOBATh MPOOJIEMY, pacCMaTpUBaThee
BCECTOPOHHE;

OIpeaACIIATh HEIN ACATCIbHOCTH, 3aJaBaTh MapaMETPbl U KPUTCPUHN UX TOCTHIKCHUA ;BBISABIIATH

3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (U3NUCCKHUX
SIBIICHHUSIX;

pa3pabaTbIBaTh MaH pemeHuss  OpoOJeMbl €  y4e€TOM  aHaJIW3a  UMEIOIIUXCSA
MaTepHUaTbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTHUBLI B ACATCIBHOCTH, OICHUBATL COOTBCTCTBUC PE3YJIbTATOBLCIAM, OLICHUBATH
PHUCKU TIOCTIEACTBHM NESTEILHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAaHHOT'O B3aMOICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIINIJICHUC ITPU PCIHICHUHN KU3HCHHBIX HpOGHGM.

Ba3oBrbIe ncciaenoBareLCKHE AeliCTBHSA:

BJIQJIeTh ~ HAay4yHOM  TEpPMHHOJOTHEM, KITFOYEBBIMH MOHITHSIMHI U MeToJaMu
(hU3UYEeCKO HAYKH;
BJIaJIcTh  HaBBIKAMU y4eOHO-UCCIIeIOBATEIbCKON U NPOEKTHOM JEATECIILHOCTUB

obnact (PU3KUKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY

METOJIOB peIICHU 33]a4 (PU3UUECKOro CoAepKaHMs, IPUMEHEHHIO Pa3IMYHbIX METOJOBIIO3HAHNUS;

BIAJETh BUJIAMU JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMS, €ro WHTEPHpPETalNH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUYHBIX Y4E€OHBIX CUTYalMsX, B TOM YHUCIE MPH CO3JaHUU
Y4eOHBIX MPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITh MIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 33/1a4uy, BBIABUTATH TUIIOTE3y €¢
pelieHus, HaXOJAUTh apTyYMEHTHI JJIS J0KAa3aTelIbCTBAa CBOMX YTBEPKICHHUM, 33/1aBaTh MapamMeTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XOJ/I€ PEICHMs 3aJaul Pe3yJabTaThl, KPUTUUYECKH OICHUBATh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENLHON NEATEIHHOCTH, B TOM
qHclie IPU U3Y4YEeHUU (DU3HKY;

JIaBaTh OLICHKY HOBBIM CHTYaIHsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;
YMETb NIEPEHOCUTh 3HAHUA no  ¢usuke B IPAKTHYECKYIO o0acThb
KHU3HEEATSILHOCTH,
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YMETh UHTCTPUPOBATL 3HAHUA U3 PA3HBIX ITPCAMCTHBIX O6HaCTeﬁ; BbIABHUI'aTh HOBBIC
nacu, nmpeajaratb OpuruHajJabHBIC ITOAXOABI U PCIICHUA,CTABUTDH HpO6J’I€MI>I " 3aJa4u,
AOIMYCKAOMUC aJIbTCPHATHBHBIC PCIICHU.

Padora ¢ nundopmanueii:

BJIaACTh HABBIKAMHU IIOJTYYCHHA PIH(bOpMaI_II/II/I (1)I/I3I/I‘-I€CKOI‘O COACPpIKaHUA U3 UCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITENILHO OCYILECTBISATh MOUCK, aHANU3, CUCTEMATH3AIUI0 U UHTEPIPETAIIIO
nH(bOpMallMU PAa3IUYHBIX BUA0B U (OPM MPEICTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMaIuH;

UCIIONIb30BaTh Cpe/cTBa MH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUHB pEIIeHUU
KOTHUTHBHBIX, = KOMMYHUKAaTUBHBIX ¥  OpPraHM3allMOHHBIX  3a/a4yc COOJIOJeHUEM TpeOOBaHUIA
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOEepeKEeHHsI, TPABOBBIX U ITUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpXKAHMSA B Pa3lIMYHbIX (hopMaTax C y4eTOM Ha3HAUCHHS
uHboOpMallMld M LEJNEeBOM ayAUTOpUM, BbIOMpass ONTHUMalbHYyI0 (OpMy TpeICTaBiICHHUS U
BU3YaJIU3aIUH.

KoMMyHuKaTHBHBIC YHHBepCcaJIbHbIe y4eOHbIe JelHCTBHUS:

OCYILECTBIIATH OOILIIEHUE HA YpPOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;

pacro3HaBaTh PEANOCHUIKA KOHPIMKTHBIX CUTYallui U CMATYaTh KOH(IIUKTBHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIXCPE/ICTB;

MMOHMMATh U UCIIOJIB30BaTh MPEUMYILECTBA KOMaH/IHOM U HHANBUIYaJIbHOU pabOThI;BBIONPATh TEMATUKY U
METO/IbI COBMECTHBIX JIEHCTBUH € yUETOM OOIMX HHTEPECOB, K BO3MOXKHOCTEH KaXK/10T0 WieHa
KOJUIEKTHUBA;

MPUHUMATh 1T COBMECTHOM JEATEeIbHOCTH, OPTAaHNU30BLIBATh U KOOPJIWHUPOBATH ICUCTBUS 11O
€¢ JIOCTHXKEHUIO: COCTaBJIAITh IUIAH JICUCTBUM, pacHpeAcssiTh POJId C Y4€TOM MHEHUN YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIa/Ja U KaXJIOTO0 Y4aCTHUKA KOMaHIbI B OOIIMN pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TIPOCKTHI, OICHWBATh WJACH C TIO3WIUA HOBHU3HBI, OPUTHUHAIHHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IMYHBIX CUTYALMSIX, MPOSIBISATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBepcaJbHbIe yuyeOHbIE 1eHCTBUSA
Camoopranuzanms:

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh TO3HABATENBHYIO JACSATENBHOCTh B 00macTd GU3MKH U
ACTPOHOMHUHU, BBISIBIISITH TTPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIBHO COCTaBJSATh IUIAH PEHICHUSI pacyCTHBIX W KAaueCTBEHHBIX 3ajJad, IUIaH
BBITIOJTHEHHSI IPAKTHUECKON PabOThl ¢ YIETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTEHHUI;

J1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JIeJIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSBICHHUIO APYAULMU B 00IacTU (DU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEbHBIA U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPO.TIB, IMOLMOHAJIbHBIA HHTEJJIEKT:
JaBaTb OLICHKY HOBBIM CUTyalusiam, BHOCUTH KOPPEKTUBEI B JACATCIIBHOCTD,
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OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIaJIETh HaBbIKAMM MTO3HABATEIBHOM peduieKCHn KaK 0CO3HAHMS COBEPIIAEMBIXICHCTBHIA 1
MBICJIMTENbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI PEQUIEKCUH ISl OLIEHKH CUTYalliH, BbIOOpa BEPHOIOPEIICHHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NMPHUHUMATh PEIIEHUsS MO UX CHUXKEHUIO; IPUHUMATh

MOTHBBl M apryMEHTbl APYrMX IPH aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH; IPUHUMATH CeOsl,

MIOHMMasl CBOM HEAOCTAaTKU U IOCTOUHCTBA;

MIPUHUMATh MOTHBBI M apIyMEHTBI IPYrUX MpU aHAIU3€ PE3yIbTaTOB JIEATEIbHOCTH; IPU3HABATh

CBOC IPABO U MPABO JAPYTUX Ha OIUOKHU.

B mnponecce mocTmKeHHMS JIMUHOCTHBIX PE3YJIBTaTOB OCBOEHUS IPOrpaMMbl IO (U3HKE
U1 YPOBHSI CpeAHEro o0uiero oopa3oBaHust y 00y4aroLIuXcs
COBEpPILIEHCTBYETCS C(HOPMUPOBAHHOCTD:
HMOLMOHAIBHBIA HHTEIUIEKT, PEANOJIAralolUi caMOCO3HaHKs, BKIOYAIOLIET0 CIIOCOOHOCTh TOHUMATh
CBOE€ AMOLMOHAJIBHOE COCTOSIHUE, BU/IETh HAIIPABICHUS Pa3BUTHS COOCTBEHHOM SMOILMOHAIBHOM c(epsl,
OBIThYBEpEHHBIM B ce0e;

CaMOpEeryJIMpOBaHMsl, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBO¢ IOBEJICHHE, CIOCOOHOCTh aJalNTHPOBAaThCS K HMOLMOHAIBHBIM H3MEHEHUSM U IPOSBIATH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIIOYAIOIIEH CTPEMIJIEHHE K JOCTH)KEHHUIO LIENIN U YCIIeXY, ONTUMH3M,
MHUIMATUBHOCTh, YMEHUE J1I€HCTBOBATh, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh HMOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTpPAaUBaTh OTHOLIEHUS C JPYTHMHU
JOABMH, 3a00TUTHCS, IPOSBIATH MHTEPEC U Pa3peIIaTh KOHMIUKTHI.

INPEIAMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kJjacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax pojib U MECTO (PU3UKU B (HOPMUPOBAHHUHCOBPEMEHHOW HAyYHOU
KapTUHBl MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHHKU M TEXHOJOTUH, B MPAKTUYECKOH AESITeNbHOCTU
Joei;

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS H3YYEHHBIX (U3MUECKHX MOJENeil: mMaTepuanbHas TOYKa,
MHepIUabHas CUCTEMa OTCUETA, a0COIIOTHO TBEPAOE TEJO, UICANBHBINA ra3, MOJIEIN CTPOSHHS T'a30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBINA JIEKTPUUECKUI 3aps/] P pelIeHu: (pU3nIecKux 3aaay;

pacrno3HaBaTh (pu3nyYecKue sBICHUS (MPOIECCHI) U OOBICHITH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHUS BEIIECTBA U DJIEKTPOAMHAMMKHU: PABHOMEPHOE H
PaBHOYCKOpPEHHOE TPSMOJMHEWHOE JBWKEHHE, CBOOOJHOE TMajeHUe Tell, JABIKEHUE IO
OKPY)XKHOCTH, WHepLus, B3auMojeicTBue Tten, auddysus, OpOyHOBCKOE JBHKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX TeJd, M3MEHEHHe o0BbeMa Teln IMpH HarpeBaHuU (OXJIAXKICHHM), TEIIOBOE
paBHOBecHe, HCIapeHue, KOHEHC callysl, MIaBJIeHHe, KpUCTaIn3allus, KUIeHUe, BIaXKHOCTh BO3/1yXa,
MIOBBILIEHUE J1aBJIEHUS Ta3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY MapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLEeccaXx, IEKTPU3alus Tell, B3aUMOICHCTBHE 3apsI0B;

OIMCHIBATh MEXAaHMUYECKOE JIBUIKCHUE, MCTONB3yd (PU3MUYECKUE BENMYMHBI: KOOpPAMHATA, IYTh,
nepeMeIieHne, CKOpOoCTh, YCKOpPEHHMEe, Macca Tella, CUJa, UMITYJIbC Tella, KHHETHYeCKas JHEprus,
MOTEHLIMAJbHAsl JSHEPrusi, MexaHuueckas paboTa, MeXaHHWYecKass MOIIHOCTb; MpPU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PM3NYECKHHA CMBICI UCIOJNB3YEMbIX BEIMYHH, UX O00O3HAYEHUS M €AMHUIB,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BEJIMYUHAMM;
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OIMCHIBATh M3yYCHHBIE TEIUIOBBIC CBOMCTBA TEJI M TETUIOBBIC SIBICHUS, HCIONB3Ys (prusmueckue
BEJIMYMHBI: JaBJICHUE Ta3a, TEeMIEpaTypa, CPeAHsAs KUHETHYECKas SHEPrusi XaoTUUECKOTO JBMKEHUS
MOJIEKYJ, CpPEIHEKBaJpaTH4HAas CKOPOCTb MOJIEKYJN, KOJMYECTBO TEIUIOThl, BHYTPEHHSS SHEprus,
pabota raza, Kk03(pPUIMEHT MOJE3HOro AEHCTBHS TEIJIOBOIO JIBUTATENs; MPU OMUCAHUU MPaBUIILHO
TPAaKTOBaTh (PU3MUECKUN CMBICI MCIOJIB3YEMbIX BEIMYMH, MX O003HAUYEHUs U €IMHUIIbI, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUMHY C APYTUMH BEITHUUHAM;

ONHUCBHIBATh W3YYEHHBIE JJIEKTPUUECKUE CBOMCTBAa BELIECTBA M DJIEKTPUYECKHE SIBJICHUS
(mporieccsl), HUCHONB3YS (PU3MUECKUE BEIMYUHBI: SJICKTPUUYECKUN 3apsl, dJIEKTpUYECKOoe IIoJe,
HaNpsOKCHHOCTh TOJIsI, MOTEHIMAJ, Pa3HOCTh IOTEHLHUAJIOB; NPH OMMCAHUM MPABUIBHO TPAKTOBAThH
(¢u3N4YeCKUil CMBICTT HCIOJB3YyEeMBIX BEJIMYMH, MX 0003HAUCHUS W €IUHHIBI, YKa3blBaTh (POPMYIIBL,
CBSI3bIBAIOIME TAHHYIO (PH3UYECKYIO BEIMUUHY C IPYTUMHU BEIUYHMHAMU;

aHAIM3UPOBATh PUINYECKUE MPOIIECCH U SABJIECHUS, UCIONb3Yd PU3NUECKUE 3aKOHBIM MPUHIUIIBI:
3akoH BcemMupHoro tiarorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOM
OHEPruM, 3aKOH COXPAaHEHUS MMIIYJIbCa, NPUHLIMII CYNEPHO3ULIUU CWJI, NPUHLUI pPaBHOIPABHS
MHEPLMAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHUS BELIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CpEJHEH KUHETUYECKOH SHEPrHUH TEIUIOBOI'O JBIKEHHS MOJEKYJI C aOCONIOTHOM
TeMIepaTypoil, NEpBbI 3aKOH TEPMOIAMHAMUKHU, 3aKOH COXPAaHEHHs JIEKTPHUUECKOro 3apsia, 3aKOH
Kynona, nmpu 3TOM pa3in4arh CIOBECHYIO (POPMYTUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPaXKEHUE U
yCIOBHS (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHIMIBI JEHCTBHUS MalllUH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX 0€30MaCHOTO UCIIOb30BaHHS B TOBCETHEBHOM JKU3HHU;

BBIMOJHATh OKCHEPUMEHTHl 1O HCCIEIOBAaHUIO (PU3MYECKUX SBJICHUH U TPOILECCOB C
MCTOJIb30BaHUEM MPSMBIX, 1 KOCBEHHBIX U3MEPEHUH, IPU 3TOM (HOpMYIHpOBaTh NpodiaemMy/3agauy |
TUNOTE3y Yy4yeOHOro SKCIEepUMEHTa, COOMpaTh  YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHMUs,
MIPOBOJUTH OTIBIT U (POPMYITUPOBATH BHIBOBI;

OCYILECTBIISATh NMPSIMbIE M KOCBEHHbIE M3MEpEeHMs (PU3MUECKUX BEJIWYMH, NMPU 3TOM BHIOMpATh
ONTUMAJbHBIA CIIOCO0 HM3MEPEHHs M UCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH IOrPElIHOCTEN
N3MEPECHU;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMU C MCIIOJIB30BAaHHEM MPSIMbIX
U3MEPEeHUH, MpH STOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUPOBATh pE3yIbTaThl IOJy4YE€HHON
3aBUCUMOCTH (PM3UYECKUX BEIUYMH B BHUJE TaOJHIl U TpaHKOB, AeNaTh BBIBOJBI IO pe3ylbTaTaM
HCCIIEIOBaHMS;

coOmtoAaTh MpaBwiia O€30MacHOTrO TpyJa MpU MPOBEACHUM HCCIEAOBaHUN B paMKax yueOHOTro
HKCHEPUMEHTa, Y4eOHO-MCCIEe0BATEIbCKOW M MPOEKTHOM  JIEATENIBHOCTU C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyI0BaHUS;

pemaTh pacyeTHbIE 3aJjaud C SIBHO 3aJaHHONW (PM3NYECKOM MOJAEINbI0, UCIOb3ys (PU3NYECKHe
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a yCJIOBUS 33Ja4d BEIOMPATh (PU3NUECKYIO MOJIEIb, BBIICIATh
¢usnyeckue BETUUMHBI M (QOPMYNbI, HEOOXOMUMBIE i €¢ pPEIICHHs, MPOBOAUTH PACUYCTHl M
OLIEHHMBATh PEAILHOCTD MOJIYYEHHOT0 3HAUEHUA(PU3NUECKOIN BEITUUUHBL;

peliaTh KadyeCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO ILIEMOUYKY
paccyXAeHUl ¢ ONIOPOi Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

UCIIOJIb30BaTh NPH PELICHUH yYEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIC TEXHOIOTUU /IS
MIOUCKA, CTPYKTYPUPOBAHMS, HMHTEPIpETallMd W TNPEeACTaBICHUs y4eOHOW M Hay4YHO-TIOMYJISIPHOMN
MH(POPMALIUY, TOTYYEHHOW M3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHUECKH AHAJIM3UPOBATH MOJIYYaEMYIO
MHPOPMAILIHNIO;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCHUICKUX U 3apyO0eXKHBIX YYCHBIX-(PU3UKOBB pa3BUTHE
HayKH, 00bSICHEHNE IPOLIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKH UTEXHOJIOTUH;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHWA 1O (U3HKE B [OBCEJAHEBHOM  KHU3HU I
oOecrieyeHrs 0€30MacHOCTH MpHU OOpalleHUH ¢ MpHOOpaMM W TEXHUYECKHUMH YCTPOMCTBaMH, Uis



COXpaHEHHS 3/I0POBBS U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHS B OKpPYXKAIOIIEH cpese;

paboTath B Trpymnne C BBIMOJHEHHEM Pa3IUYHBIX COLMAIBHBIX DPOJICH, IUIAHUPOBATh PaboTy
TPYIIIBI, PAIIMOHATBHO PAaCIpeNessTh 00sI3aHHOCTH M TUIAHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJCKBATHO OICHMBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYMIbI B pEHICHUE
paccMaTpuBaeMoil MpoOIEMBI.



TEMATUYECKOE IIIAHUPOBAHME'

10 KJIACC
HaumenoBanune
Ne KommuectBo I OCHOBHBIE BUBI 1€ITEIILHOCTH
i pa3aenoB U TEM 4ACOB pPOTpaMMHOE COJIEpKaHuE 00 y4aIOIIHXCS

y4eOHOro npeMeTa

Pa3jnen 1. ®u3uka u MeTOAbl HAYYHOT'0 TO3HAHUA

1.1 | ®usuka u METOJIbI 2 du3ukKa — HayKa O IPUPOJE. N3yueHne HayuyHBIX (AMITUPUUECKUX U
HAay4YHOT' O NO3HAHHUS Hayunbie MeTO/IbI TO3HAHUS TEOPETUYECKHX) METOOB MTO3HAHUS
OKPY’KarOLIEro MUpA. OKPY’KarolIero MMpa.
Pounb skcnepuMenTa u Teopuu OO6cyxaeHue rpaHull IPUMEHUMOCTH
B IIPOLIECCE TTIO3HAHMS IPUPOIBI. (U3HUECKUX 3aKOHOB M TEOPHIl.
DKCIepUMEHT B (PU3UKE. PaGora B rpymre no noaroroBke
MonenupoBaHue puU3NYECKUX KOPOTKHX COOOLIEHUH O POJIK U MECTE
ABJIEHUH U TIporieccoB. HayuHbie (GU3HMKY B HAYKE U B IPAKTUYECKOMN
runore3bl. Pu3nyeckue 3aKOHbI U JESTEIbHOCTH JIFOAEH.
Teopuu. ['paHuLIbI IPUMEHUMOCTH JleMOHCTpanusl aHaJIOTOBBIX U
¢u3nueckux 3akoHOB. [IpuHIUn U(POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHSI. KOMITBIOTEPHBIX JTATYUKOB.
Ponb 1 Mmecto (puszuku OcBoeHue OCHOBHBIX PUEMOB PaOOTHI
B (D OpMUPOBAHUY COBPEMEHHON ¢ mudpoBoii 1aboparopueit mo puznke
Hay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOU AEATENBHOCTH JTHOAEH
Uroro no pazneny 2
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Pa3nea 2. MexaHuka

Kunematunka

MexaHn4yecKkoe IBUKECHUE.
OTHOCUTENBLHOCTH MEXaHUYECKOT O
nBwxkeHus. Cucrema oTcueTa.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MAaTepUATbHONU TOUKH,
WX TIPOEKIIMU Ha OCU CUCTEMBI
KoopauHat. CloxxeHue
MEPEMEILIEHUMN U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpPHOE M PABHOYCKOPEHHOE
IPSIMOJIMHENHOE ABUKEHHUE.
['pacduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMenIeHUs MaTePUaIbHON TOUKU
OT BPEMEHU.

CBoOoniHOE majieHue. Y CKOpeHue
CBOOOTHOTO MaJICHHUS.
KpuBonmHeitHoe 1BUKEHUE.
JIBMKeHre MaTepuaaibHON TOUYKHU
0 OKPY’KHOCTH C HOCTOSIHHOM MO
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOpOCTb, JINHEHHAs! CKOPOCTh.
[Tepuon u yactora oOpanieHus.
[{eHTpOCTPEMUTEIBHOE YCKOPEHHUE.
TexHu4YecKne yCTporMCTBA U

[IpoBeneHue FKCIIEpUMEHTA: U3yUYECHUE
HEPaBHOMEPHOT'O JBUKEHUS C LEIBIO
ONpPENENEHNS] MTHOBEHHOU CKOPOCTH;
HCCIIEIOBAaHUE COOTHOLIEHUS MEXITY
MyTSIMU, IPONJEHHBIMU TEJIOM

3a MIOCJIE0OBATEIIbHBIE PABHBIEC
MPOMEXKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JABH>KEHUU

C HA4aJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
M3y4E€HUE JBUKCHUS IIAPUKa B BA3KOU
KUJIKOCTH; U3YUEHHE ABUKCHUS TElla,
OpOIIEHHOT0 TOPU30HTAIIBHO.
OObsicHEeHNE OCHOBHBIX MPUHITUATIOB
NENCTBHS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIUJOMETP, UENHbIE U
PEMEHHBIE NTepeaadyu ABUKEHUS; U
yCIIOBUM UX 6€301acHOro
HCIIOJIb30BAHUS B IOBCEHEBHOM
AKU3HHU.

Pelrennie pacu€THbBIX 3a/1a4 C SIBHO
3aIaHHOM (PUBHYECKON MOICIIBIO

C UCIOJIb30BAHHEM OCHOBHBIX (POpMYII
KUHEMAaTHKH.

[TocTpoenue u aHanu3 rpa@uKoB
3aBHCUMOCTEN KHUHEMATHUYECKHUX
BEJIMYUH OT BPEMEHU

IU1Sl pABHOMEPHOTO
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IMPAKTHYCCKOC IIPUMCHCHHC!
CIINAOMCTP, IBMKCHHUC CHAPAI0B,
IOCITHBIC U peMéHHBIC nepecaadu

¥ PaBHOYCKOPEHHOTO MPSIMOJTUHEHHOT O
JIBUKEHUSI.

Pacnio3naBanue pu3nuecKux sBICHUN
B Y4€OHBIX ONBITAX U OKpYyKaroien
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE
IBUKEHUE, CBOOOTHOE TIaZIeHUE Tell,
JBUKEHHUE TI0 OKPY>KHOCTH.

Ornucanve MEXaHUYECKOTO ABUKCHUS
C UCTIONb30BAHUEM (PU3MUYECKHUX
BEJIMYMH: KOOPANHATA, MYTh,
nepeMenieHne, CKOpoCThb, YCKOpEHUE.
PaGota B rpymnmax npu miaHAPOBaHUH,
MIPOBEICHUH U WHTEPIPETAIHA
PE3yJIBTATOB OIBITOB M aHATIN3EC
JOTIOJTHUTEIIBHBIX UCTOYHUKOB
uH(pOpMaIUH TI0 TEME

JnHamuka

IIpyHIUIT OTHOCUTENBHOCTH
lNanunes. [lepseiit 3akoH HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [TpuHuun
CyIepno3uuu cui. Bropoit 3aKoH

Hprorona st MmaTepuanbHOM TOYKH.

Tpernit 3akoH HproTOHA

IUTSI MaT€pUAIIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cwuia Tsokectu. [lepBas
KOCMUYECKast CKOPOCTb.

CpaBHEHME Macc B3aUMOJEHCTBYIOIINX
TEN.

N3ydeHne 3aBUCUMOCTH CHJIbI
YIOPYTOCTH OT AePOpMaIiH; CPaBHEHHE
CHWJI TPEHUS MOKOS, KaueHUs U
CKOJIb)KECHHS.

OOBbscHEHUE HEBECOMOCTH.
IIpoBeneHne sKciepuMeEHTa:
UCCJIEI0BaHNE 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOZHUKAKOUIUX B IPYKUHE
¥ PE3UHOBOM 00pasiie, OT UX
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Cuina ynpyroctu. 3akoH ['yka.
Bec rena.

Tpenue. Buasl Tpenus (mmokos,
CKOJIbKEHUS, KaUYCHUS ).

Cuina tpenus. Cyxoe TpeHue.
Cwita TpeHUs CKOJIbKEHMS U CHIIA
Tpenus nokosi. Koadpduument
TpeHud. Cuia COnpOTUBIICHUS
IIPY IB>KEHHUH TEJIA B KUIAKOCTH
WIH Ta3e.

IlocTynaTenbHOE U BpamaTeabHOe
JBUXKEHUE aOCOIIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBHO OCH
BpaueHus. [Inedo cuibl. Y cinoBus
PaBHOBECHS TBEPJIOTO TENA.
TexHudeckue ycTpoucTsa u
IPAKTUYECKOE IPUMEHECHHE:
NOJIINUITHUKH, TBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedhopMalun; U3y9eHUe IBIKCHHS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
HCCJIEIOBAaHUE YCIIOBU PaBHOBECHS
TBEPAOTO TEJa, UMEIOIIETO OCh
BpAILICHUSI.

OO0BscHeHnEe 0COOCHHOCTEH
PABHOMEPHOI'O U PABHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JBWXKCHUS,
CBOOOIHOTO TTAJICHMS TEJ, IBMKCHUS
10 OKPYKHOCTH Ha OCHOBE 3aKOHOB
HrroToHna, 3akoHa BCEMUPHOTO
TSTOTCHUS.

OObsicCHEeHHE OCHOBHBIX MPUHIIUIIOB
JIENCTBUS MOAIIMITHUKOB U UX
MPAKTUYECKOT0 MPUMEHECHUS.
OObsiCHEHHE IBUKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienre pacue€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3HYECKON MOIENIBIO

C MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT TMHAMUKH.

Pacnio3naBanue pu3M4eCKuX SABJICHUM
B YUEOHBIX OMBITAX U OKpYKaroen
KU3HU: UHEPIUS, B3aUMOEHUCTBUE TEll.
AHanu3 pU3nYEeCKuX MPOLECCOB U
SIBJICHUM C UCITOJIL30BAHUEM 3aKOHOB U
MIPUHIIAIIOB: 3aKOH BCEMUPHOTO
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tarorenus, I, II u Il 3axkonsl HeroTOHA,
MIPUHIIUIT CYTIEPIIO3ULINU CUJT, IPUHITUTL
PaBHOIPABHOCTH MHEPIUATBHBIX
CHCTEM OTCUCTa

3aKOHBI COXPAaHEHHUS B
MEXaHUKE

Nmnynsc MatepuaibHOW TOYKU
(Tena), cuCTEMbI MaTEepUATbHBIX

TOYCK. I/IMHYJIBC CHJIbI 1 U3MCHCHUC
HMIIYJIbCa TCIA. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTtuBHOC JABMOKCHHUC.

Pa6ora cunbl. MOIIHOCTE CHUITBI.
Kunernueckas sHeprus
MaTepualIbHON TOUKHU. TeopeMa
00 M3MEHECHHU KHHETUYECKOM
SHEPIUH.

[ToreHuunanbHas 3HEPruUsl.
IToreHnuanbHas HEPrust ynpyro
nehOpMUPOBAHHOMN MPY>KUHBI.
[ToreHnuanbHas YHEPruUs TeIa
BOJIM3U OBEPXHOCTH 3E€MJIU.
IloTennuanapHbIE U
HEIMOTCHIIMAJIbHBIC CUJIbI. CBA3b
PabOTHI HETIOTCHIIMAIBHBIX CHJI
C UIBMEHEHHEM MEXaHUUYCCKOM
SHEPIUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPTUM.

Yupyrue u Heynpyrue

IIpoBeneHnEe FIKCIIEPUMEHTA: U3YUECHHUE
a0COTIOTHO HEYTIPYTOTo yaapa

C IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAATHUKOB; UCCIIEIOBAHUE
CBSI3U Pa0OTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOU IHEPIUH Tela

Ha IPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OneHka a0COJIFOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYMH.

Pemienne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3HIECKON MOICIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HhopMyJT TMHAMUKH U 3aKOHOB
COXpaHEHMUS.

Pelrenrie kaueCTBEHHBIX 3a7a4

C OIIOPOU Ha U3YYEHHBIE B pa3zene
«MexaHuKa 3aKOHbI, 3aKOHOMEPHOCTH
U (PU3UYECKUE SIBICHUS.

Onurcanne MEXaHUYECKOrO JBHKEHUS C
WCIOJIb30BAaHUEM (DU3UICCKUX BETMYHH:
MMITYJIbC T€J1a, KHHETUYECKAsI DHEPT U,
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CTOJIKHOBEHHUS.
TexHu4ueckne ycTpomucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
BOZOMET, KONIEP, NPy KUHHBIN
IIACTOJIET, ABUKEHUE PAKET

MOTEHIMAIbHASI DHEPT s, MEXaHUYeCKast
paboTa, MexaHW4YeCKasi MOIIHOCTb.
AHanu3 (QU3NYECKUX MPOIIECCOB U
SIBJICHUM C MCTOJIb30BAHUEM 3aKOHA
COXpPaHECHHS MEXaHUYECKON YHEPTUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB
JIEHCTBHS U TIPAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: BOJAOMET, KOTED,
MPYKUHHBIN [TUCTOJIET.

OObsiCHEHNE ABUKEHUS PAKET C OMOPO
Ha U3y4YeHHBbIC (PU3NUECKHUE BEIIMUYUHBI U
3aKOHBI MEXaHUKH.

Hcnonb3oBaHue npu NOATOTOBKE
COOOIIEHUH O MPUMEHEHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH IS
MOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAIUN U TIPEICTABICHUS
uH(dOpMaIINK, KPUTHIECKUHN aHATU3
MoJTy4aeMoi HH(POPMaITUH

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
WCCIIEIOBAaHUN 3aBUCUMOCTEN
(hbU3UYECKUX BEITUYWH, IIPOBEPKa
MIPEJIOKCHHBIX THITOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJasipaasi pu3uka ¥ TEpMOIUHAMHUKA

OcHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUU

9

OCHOBHBI€E TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETHYECKOU
TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABIKESHUS U
B3aUMOJEHCTBHS YaCTUI] BEIECTBA.
Mogenu cTpoeHus ra3os,
KUJKOCTEU U TBEPIBIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozeler. Macca u
pa3Mepbl Mosekyil. KonnuectBo
BeuectBa. [loctosiHHass ABorapo.
TernnoBoe paBHOBECHE.
Temnepatypa u e€ u3MepeHue.
[lIxana remneparyp Llenbcus.
Mopenb uaeaabHOIo rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETHYECKOU
TEOPUU UICATBHOIO ra3a.
AOcoI0THas TeMIiepaTypa Kak Mmepa
CpeaHe KHHETUYECKON SHEPTUU
TEIUIOBOT'O JBM>KEHUSI YaCTHI] ra3a.
[ITxama remneparyp KenbBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHUE
Menneneea—KitaneipoHna.

3akoHn [aneroHa. M3omnporueccsl

IIpoBeneHne sKkCriepuMeEHTA:
OIpeesIeHHe MAacChl BO3AyXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEpeHn 00beMa KOMHATBI, JaBICHHUS
U TEMIIEpATyphl BO3/IyXa B HEM;
UCCJIeIOBAHUE 3aBUCUMOCTH MEXIY
napaMeTpaMu COCTOSIHUS Pa3pEeKEHHOTO
rasa.

OneHka a0COJIFOTHBIX U OTHOCHUTENIbHBIX
MOTPEITHOCTENH U3MEPEHUN (PU3NYECKUX
BEJTMUMH.

OOBsICHEHNE OCHOBHBIX MPUHITATIOB
JEICTBUI TEPMOMETpa U OapomMeTpa U
yCI0BUM X 0€3011acHOTO
MCIOJIb30BaHUS B IOBCEIHEBHOM
JKU3HU.

Pacno3naBanue ¢pu3nyecKkux sBICHUIN

B YUEOHBIX ONbBITAX U OKPYKAOIIEH
Ku3HU: TUhPy3usi, OpOyHOBCKOE
TBUKECHHE.

Ornucanue TEIUIOBBIX SIBJICHUIM

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHUE T'a3a, TeMIlepaTypa,
CPEIHSISI KHHETUIECKAsT SHePTHSI
Xa0TUYECKOTO JBUYKEHUS MOJICKYII,
CpeIHEKBaApaTUYHAs CKOPOCTh
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B UJICAIBHOM T'a3€ C MOCTOSHHBIM
KOJINYECTBOM BEIIIECTBA.
['paduueckoe npencraBieHue
M30IPOLIECCOB: U30TEPMA, N30X0Pa,
u3obapa.

TexHuueckue ycTpoucTsa U
MPAKTUIECKOE IPUMCHECHHE:
TEPMOMETp, OapoMeTp

MOJIEKYIJIL.
AHanu3 pU3NYECKrX NpoLEeccoB U
SIBIICHUM C ucnojb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEAHEN
KMHETUYECKOW IHEPTUU TETIIOBOTO
JBIDKEHUS MOJIEKYJI ¢ a0COMIOTHON
TEMIEpaTypoi.

Pelienrie pacu€THbBIX 33/1a4 C IBHO
3aIaHHOM (PU3MUYECKON MOJIEINIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nosioxkennit MKT, 3akoHOB 1 popmyn
MOJIEKYJISIPHOU (PU3HKHU.

PaGota B rpymnmax npu miaHAPOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUN
PE3YyJIbTATOB OIBITOB U aHAJIN3E
JOTIOJIHUTEIIbHBIX HCTOYHUKOB
uH(pOpMaIK 10 TEME

OCHOBBI
TEPMOJIMHAMUKHU

10

TepMoauHamuueckas cucTema.
BuyTpeHHsIs sHEpTrUs
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €¢ N3MCHEHMUS.
KonnuecTBo TemnoTsl u padbora.
BHyTpeHHs1s1 sHEpTUsi 0JJTHOATOMHOTO
HIeaIbHOro ra3a. Bugsl
TEIUIONEPEAAYM: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHUE. Y JenbHas
TEIUIOEMKOCTh BEIIISCTBA.

[IpoBenenne dKCIEpUMEHTA: U3MEPEHUE
YAENbHOM TEMIOEMKOCTH BEIIECTBA.
OneHka aOCONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3yuyenue mojeneil napoBoi TypOUHBI,
JIBUTATEIISI BHYTPEHHETO CrOpPaHUs,
PEaKTUBHOIO JIBUTATEISI.

OObscHeHue NPUHIUIIOB JIEHCTBUS U
yCIIOBHIA 0€3011aCHOT0 UCTIOIb30BaHMS
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KonnuecTBo TEIIOTHI

MIpU TEIUIONEpeaaye.

[TonsTue 06 aguabaTHOM Mpolecce.
ITepBrIil 3aKOH TEPMOAMHAMUKH.
[IprumeHenune epBoro 3akoHa
TEPMOJIMHAMUKH K U30IPOLIECCAM.
I'padpuueckas uaTEepnpeTanms
paboThI raza.

BTopoii 3aK0H TEPMOAMHAMUKH.
HeobpatumocTs nporeccos

B IPUPOJIE.

Ternosbie MainHbl. [IpuHIKIBL
JEHUCTBHS TEIIOBBIX MAIIIHH.
[IpeoOpazoBanus sHEpruu

B TEIJIOBBIX MaIlNHAaX.
Koaddunment noneznoro necTpus
TETUIOBOW MAILIUHBL.

[uxkn Kapuo u ero koadduimeHt
MOJIE3HOTO JEHCTBUSI.
DKOJOrnyecKue npooIemMsl
TEIJIOOHEPTETUKU.

TexHrnueckue ycTporucTBa U
NPaKTUYECKOE PUMEHEHUE:
JBUTATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOJUIBHUK,
KOHJIULIMOHED

B MIOBCETHEBHOW KM3HU JBUTATEIS
BHYTPEHHETO CTOpaHusi, OBITOBOTO
XOJOAMIbHUKA, KOHAUIIMOHEDPA.
Omnucanne CBOMCTB TN U TETJIOBBIX
SBJICHUH C UCIIOJIb30BAHUEM
¢u3nyecKUX BETMYMH: JaBJICHHE ra3a,
TeMIepaTypa, KOJINYECTBO TEIUIOTHI,
BHYTpEHHSS SHEprus, paboTa rasa.
Pemenne pacu€THbIX 3a7a4 C IBHO
3a1aHHOM (PU3HYECKON MOIENIbIO

C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJ MOJIEKYISIPHON (DU3UKH U
TEPMOAMHAMHUKH.

Perienne kauecTBEHHBIX 3a/1a4

C OMOpOIi HA U3yUYEHHBIC B pa3zelne
«MonekynspHas pusuka u
TEPMOAMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTHU U (U3NYECKUE
SIBJICHUSL.

Pabora B rpymnmnax npu aHanusze
JOTMOJTHUTENIbHBIX HCTOYHUKOB
uH(pOopMaIH 10 TEME
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ArperaTHbie
COCTOSIHUSI BEIECTBA.
@da30BbIC IEPEXOABI

[TapooOpa3zoBaHue 1 KOHICHCAIIHSL.
Hcnapenue u xunexue.
AOcooTHas ¥ OTHOCUTENbHAS
BJIQXKHOCTB BO31yxa. HachlleHHbIN
nap. YenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPaTypbl KUIICHUS OT JIABJICHUS.
Tseépnoe teno. Kpucrammueckue u
amop(dHble Tena. AHU30TpOUs
CBOMCTB KpUCTAILIOB. JKuakue
Kpuctajiibl. COBpEMEHHbIE
marepuainsl. [Lnasienue u
KpUCTaJIM3auus. Y AeiIbHas TEIoTa
ruiaBsenust. Cyoaumanusi.
VYpaBHeHue TerioBoro Oanaxca.
TexHuueckue ycTpoucTBa U
MPaAKTUYECKOE MTPUMEHECHHUE:
TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUU
MOJIy4YE€HUS COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB,

Y HAHOTEXHOJIOI U1

IIpoBeneHne dKCIIEpUMEHTa: U3MEPEHUE
OTHOCHUTEJIBHOM BIAKHOCTH BO3yXa.
OneHka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYUH.

N3ydeHne CBONCTB HACBIILIEHHBIX
napoB, CIIOCOOOB U3MEPEHHUS
BJI&KHOCTHU

Habutoienue kunenus npu
IIOHWYKEHHOM [IaBJICHUH, HAIPEBaHUs

Y IUIABJICHUS KPUCTAJUITUYECKOTO
BEILECTBA.

OOBbsicCHEHNE PUHLUIIOB ACHCTBUS U
yCII0BUI 0€30I1aCHOr0 UCIOJIb30BAHUS
B IIOBCETHEBHOM KU3HU THTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3ydeHne TEXHONIOTMH NOTYYEHHUs
COBPEMEHHBIX MaTE€pUajIOB, B TOM YUCIIE
HaHOMAaTEpHUAJIOB.

Pemenue pacueTHbIX 3a/1a4 ¢ IBHO
3aTaHHOM (PU3UYECKON MOCIIBIO

C UCIIOJIb30BAHUEM YPABHECHUS
TEII0BOro OanaHca.

Pemrenne kaueCTBEHHBIX 3a1a4

C OIIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECcKue
SABJICHUS 10 TEME.
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PacnioznaBanue Gpusnyeckux siBJICHUN
B YU4E€OHBIX ONBITAX U OKpYKaromei
KU3HU: qedopmariust TBEPABIX Tel,
HarpeBaHKE M OXJIAXKICHUE Tel,
W3MEHEHHUE arperaTHbIX COCTOSTHUI
BEIECTBA U O0BICHEHHE X Ha OCHOBE
3aKOHOB U (DOPMYJIT MOJIEKYJISIPHOM
(bu3uKH.

Hcnonp3oBanne nHPOPMAIMOHHBIX
TEXHOJIOTUM JIJIs TIOMCKa,
CTPYKTYPUPOBAHHUS, UHTEPIIPETAIINH H
MpeacTaBieHuss THPOPMAIUK TPU
MOJITOTOBKE COOOIICHHUI O TPUMEHEHUHT
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJIMHAMUKHU B TEXHUKE

1 TEXHOJIOTUSX

Hroro no pazneny 24
Pa3nen 4. DiiekTpoAuHAMKKA
DIeKTpOoCcTaTHKa 10 Dnektpuszanus Teil. DnekTpuueckuid | [IpoBeneHue skcriepuMenTa: n3MepeHue

3apsan. J(Ba BUAA dJIEKTPUUECKUX
3apsanoB. [IpoBoHUKY,
JTUBJIEKTPUKHU U IOTYIIPOBOAHUKH.
3aKOH COXpaHEHUs NIEKTPUIECKOrO
3apsaa.

B3anmoperictBue 3apa10B. 3aKOH
Kynona. ToueuyHbIl 2IEKTpUUIECKUI
3apsAl. DIEKTPUUECKOE TTOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka a0COIIOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH N3MEPEHUI (HPU3UIECKUX
BEJINYUH.

N3ydeHne NpuHIHUIIOB 1EUCTBUS
AJIEKTPOCKOIIA, SJIEKTPOMETDPA,
KOHJIEHCATOpA.

N3yueHune npuHIKUIOB JIEUCTBUS
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Hanpssk€HHOCTB 3JIEKTPHUYECKOTO
nonst. [IpuHnun cynepno3uimu
BJIEKTPUYECKUX TToJIeu. JInnnum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT O
TIOJISL.

Pabota cui aeKTpocTaTH4eCKOoro
nons. [lorenuman. Paznocts
noTeHuanoB. [IpoBogHUKY U
JIVBJIEKTPUKH B
AJIEKTPOCTATUUECKOM IIOJIE.

JluanekTpuyeckas NpOHUIAEMOCTb.

DnektpoeMkocTh. Konaencarop.
DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATOpa. DHEPTHUs
3apsHKEHHOTO KOHJIEHCATOopA.
TexHruueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTAaTUYECKas 3alINTa,
3a3eMJICHUE IIEKTPONPHOOpPOB,
KOHJEHCATOP, KOMUPOBAJIbHbBIN
arrapar, CTPyWHbIN IPUHTED

U YCJIOBUI 06€3011aCHOr0 MPUMEHEHHUS
B IIPAKTUYECKOM KU3HU,
KOIIMPOBAJIBHOIO anmnapara, CTpyHHOro
MpUHTEpA.

Paccmorpenue puznueckux OCHOBaHUMN
AJIEKTPOCTATUYECKOU 3aIIUThI U
3a3eMJIEHUS SJIEKTPOIIPUOOPOB.
Pemenne pacu€THbIX 3a1a4 C SIBHO
3aJaHHON (PU3MYECKON MOEIBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMYI PJIEKTPOCTATHKH.

Penenue kauyecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3NYECKUE
SIBJIEHUS DJIEKTPOCTATUKH.
Pacno3naBanue (pu3nuecKux sBICHUN
B y4€OHBIX ONBITAX U OKpYyKarouien
KU3HU: 3JIEKTPU3ALHUS TEl,
B3aUMOJICUCTBHE 3aps10B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB ¥ (hOPMYIT
AJIEKTPOCTATUKH.

Onucanue n3y4eHHbIX CBOMCTB
BELIECTBA U IEKTPUUECKUX SBJICHUM

C MCMOJIb30BAHUEM (PU3UUECKUX
BEJIMYMH: JJIEKTPUYECKHUN 3apsiz,
HaNPsHKCHHOCTD AJIEKTPUYECKOTO TOJIA,
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MOTEHIUAJI, Pa3HOCTh MOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 pu3ndecKkux MpoeccoB u
SBJIEHUM C UCIIOJIb30BAHUEM
(bu3HUeCKNX 3aKOHOB: 3aKOHA
COXpaHEHHUS DJIEKTPUUECKOT 0 3apsiia,
3akoHa KymnoHna.

PaGora B rpymnmnax npu aHanusze
JOTIOJTHUTEJIbHBIX HICTOYHUKOB
uH(OpMaIK U TOATOTOBKE COOOIIEHUI
O MPOSIBIICHUU 3aKOHOB 3JIEKTPOCTATUKH
B OKpYKaloIleH )KMU3HU U IPUMEHEHUH
UX B TEXHUKE

IlocTogHHBIN

DJIEKTPUYECKUU TOK.

Toku B pa3IM4HbIX
cpenax

12

DIIEKTPUUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUECKOTO
toka. Mctounuku Toka. Cuiia Toka.
ITocTOsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa Il yJacTKa LEenu.
DIIEKTPUUECKOE COITPOTUBJICHUE.

VY 1enpHOE CONPOTUBIICHUE
BelecTna. [locnenoBarensHoe,
napajijielbHOE, CMEIIaHHOE
COEIMHEHNE MTPOBOAHUKOB.

PaGora snexkTpuueckoro Toka.
3akoH [[xoyns—Jlenna. MomHoOCTb
AIEKTPUYECKOTO TOKA.

[IpoBeneHne PKCIIEPUMEHTA: U3YUECHUE
CMENIAHHOTO COCTMHEHHSI PE3UCTOPOB;
m3mepenne IJIC uCToUHMKa TOKA U €ro
BHYTPEHHETO COIPOTHRIICHHS;
HAOJIIOICHHE BJIEKTPOIIU3A.

OneHka a0COJIFOTHBIX U OTHOCHUTENIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYHH.

OObsiCHEHNE TPUHIIUIIOB JIEHCTBUS U
yCJIOBUHM 0€3011aCHOT0 TPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AJIEKTPOHATPEBATEIBHBIX U
AIIEKTPOOCBETUTEIBHBIX MMPUOOPOB,
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DIEKTPOJBIKYIIASA CUIIA U
BHYTPEHHEE COMPOTUBIICHUE
HMCTOYHMKA TOKa. 3aKkoH Oma

JUTS1 TIOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3aMbIKaHHE.

DNEeKTpOHHASI TPOBOJIUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
CONPOTUBJICHUSI METAIIJIOB

OT TEMIEPATYPHI.
CBepXmpoOBOIUMOCTb.
DNEeKTpUYECKUN TOK B BAKYYME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MpUMeCHasi TPOBOJIUMOCTh
MOTynpoBOAHUKOB. CBOMCTBA
p—n-miepexona.
[TomympoBOTHUKOBBIE TIPHUOOPHI.
DJIIEKTPUUECKUN TOK B pACTBOPAX U
pacIiaBax 3JeKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALIH.
DIIEKTPONIH3.

DJIEKTPUUYECKUM TOK B ra3ax.
CaMocTosATeNnbHbIN U
HECAMOCTOSATENIbHBIN pa3psi.
Momnus. I1ma3ma.

TexHu4eckne ycTpomucTea u

TEPMOMETpPA COMPOTUBIICHHUS,
BAKYyMHOTO JIM0]1a, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKH.

Pelrenne pacu€THbIX 3a/1a4 € IBHO
3aIaHHOM (PU3UYECKON MOCIIBbIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosSHHBIN
AIEKTPUYECKUH TOK.

Pacno3naBanue pu3nuecKux sSBJICHUM
B YUEOHBIX OMBITaX U OKPYKaroen
KU3HU: SJIEKTPUYECKas TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHUECKOE,
MAarHUTHOE JCUCTBUS TOKA.

AHaJIN3 IEKTPUUYECKUX SBICHUN U
MIPOLIECCOB B IEMSAX MOCTOSIHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTH
MOCJIEA0BATENBHOTO U MAapaJUIEIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH
Jxxoynsa-Jlenua.

Onncanune n3y4eHHbBIX CBOMCTB
BEILIECTB U AJIEKTPUUYECKUX SBICHUN

C MCTOJIb30BaHUEM (PU3UYECKHUX
BEJIMYMH: JIEKTPUUECKUI 3apsij, CUiia
TOKa, SJIEKTPUUECKOE HATIPSIKEHUE,
ANEKTPUUYECKOE COMTPOTUBIICHUE,
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IIPAKTUYECKOE IPUMEHEHHE:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
VCTOYHHKH TOKa,
AJIEKTpOHArpeBaTelibHble TPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BAaKyyMHBII 101, TEPMUCTOPBI U
(doTope3ncTopsl,
MOJIYIIPOBOJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh noteHnuanos, JJIC, padora
TOKAa, MOITHOCTh TOKA.

Ucnons3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTUM /15 TIOMCKa,
CTPYKTYPUPOBAHHUSI, UHTEPIIPETAIINHU U
npeacTaBiieHust THGOpMaALUK TIPU
MOJIFOTOBKE COOOIICHUI O TPUMEHEHUHN
3aKOHOB MTOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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