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Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUeCKUX SBICHUN U TporieccoB. Hayunbie runotespl. @u3ndyeckue 3aKOHbI U TEOpUHU. [ paHuUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIe ¥ U(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUalbHOM TOYKH, HUX
MPOEKILIMHU HAa OCH CUCTEMBI KoopauHaT. Cl0KeHUE NEPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuneitHoe aBmkeHue. [[BrmkeHrne MaTepruaibHOM TOUKH MO OKPYKHOCTH C OCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO.
VYrioBast CKOpOCTh, JIMHEWHAsI CKOPOCTh. [lepros u yactota obpamenus. [leHTpocTpeMuTenbHOe yCKOpEHNe.

TexHnueckue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CIHUIOMETD, ABWKECHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE
nepenayvu.

Jlemoncmpayuu



Mogenb cucteMsl OTCUETA, WILUTKOCTPALUS KHHEMATUYECKUX XaPAKTEPUCTUK IBUKCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue nBmxenus tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTIO IBUYKEHUS C LIEIJIBIO OINPEIEIICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBaHue COOTHOLICHUS MEXAY ITyTAMM, IPOWUJIEHHBIMU TEJIOM 3a IOCJIECNOBATEIbHBIE PAaBHBIE IPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTensHOCTH | aimiies. [lepBeiil 3akoH HeroToHa. MIHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 111 MaTeprualibHOM TOUKHU. TpeTril 3aKoH
HproTona ajist MaTepraibHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenust (mokosi, ckoybxenusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHUS U
cuna tpeHus nokos. Koadgdumment tpenus. Cua COnpoTUBICHUS TIPU ABUKEHUU TeJla B )KUJIKOCTH WJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHndeckue yCTpOoMCTBa U MPAKTUUECKOE MTPUMEHEHHE: TTOAIINITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecoMocTs. Bec Tena npu ycKkOpeHHOM ITOABEME U MTaJICHUU.

CpaBHEHHE CHJI TPEHHUSI IIOKOS, KAYEHHS U CKOJIBKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NMPYKUHE U PE3UHOBOM 00pa3lie, OT ux aedopmaiuu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

WMy nbc MaTepraabHOM TOUKH (Tea), CUCTEMbI MaTEpUAIbHBIX TOUEK. VIMITYJIbC CHUITBI U MU3MEHEHHE UMITYJIbCa Tela.
3aKOH COXPAaHEHMS UMITyJIbca. PEaKTUBHOE IB)KEHHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro aeopMUpOBaHHOM NpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHBIE CUIIbL. CBSA3b PaOOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: BOLOMET, KONEP, IPYKUHHBIN ITACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPIUH TeJla Ha IPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE 0OOOCHOBAaHHWE. BpOyYHOBCKOE BUXKEHUE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTUIl BeulecTBa. Moienu cTpoeHus Ta30B, KUIAKOCTEH U TBEPABIX
TeT U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pasmepsl moJiekyi. KonruecTBo BerecTna.
[TocTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJIIPHO-KMHETUYECKOW TEOPUH UJIealIbHOTO Ta3a. AOCOIOTHAs
TeMIepaTypa Kak Mepa CpeaHel KUHETUYECKOM SHEPTUH TEIJIOBOTO ABUKEHU yacTull ra3a. [llkana remnepartyp KenbBuHa.
["a3oBbIe 3ak0HBI. Y paBHEeHHE MenaeneeBa—Knanelipona. 3akon J{anberoHa. M3omnponecchl B H€aabHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['papuyeckoe npeacTaBieHrne u30IpoLeCcCOB: H30TEpPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPakTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpadrivt MOJIEKYJI OPraHUUECKUX COSTMHEHHM.

OnbiThl TI0 U PYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OMnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

Omnpenenenue Macchl BO3/1yXa B KJIIACCHON KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPhI
BO3/1yXa B HEW.

HccnenoBanrie 3aBUCUMOCTH MEK]ly TTapaMeTpaMU COCTOSIHUSI pa3peKeHHOTO ra3a.



Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckas cucrema. BHYTpeHHsIE SHEprus TEpMOJMHAMHYECKOW CHUCTEMBI M CIOCOOBI €€ HM3MEHEHUS.
KomunuectBo Temnotel u pabota. BHyTpeHHSISI 3Heprust OJHOATOMHOTO UACANBbHOrO rasza. Buasl Teronepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLHUSA, W3IydeHUE. YIelibHas TeIIOEMKOCTh BellecTBa. KolIMYecTBO TEIJIOTHl  MPH
TerJIonepeaaye.

[Tonsitue 06 aguabatnom nporecce. [lepBriii 3akoH TepMoaMHAMUKH. [IpruMeHeHne mepBoro 3aKoHa TEPMOIUHAMUKI
K n3omnporieccam. ['paduyeckas nuHTEpIpeTanys padboTh ras3a.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemoBble MamuHbl. [TpUHIUMIIBL 1eMCTBUS TEMIOBBIX MaimuH. [IpeoOpa3oBaHus PHEPrUU B TEIUIOBBIX MaIllMHAX.
Koadpounuent nonesnoro aeiictBus TterioBod MmamuHbl. [{ukn KapHo u ero kos¢g@uuueHT Mone3Horo AecTBHSL.
DKOJIOrHYecKre MpooOIEeMbl TETIOIHEPTETUKH.

TexHHYecKue yCTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: IBUTAaTeIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK,
KOHJULMOHEDP.

Jlemoncmpayuu

M3MeHeHue BHYTpEHHEN SHEPTUH Teja TPU COBEPIIEHUH PaOOThI: BbUIET MPOOKH M3 OYTHUIKH MO JEHCTBUEM CHKATOTO
BO3]lyXa, HarpeBaHue 3Qupa B JaTyHHOU TPYOKe IMyTEM TpeHHs (BUACOAEMOHCTPALINS).

W3MeHeHue BHYTpEHHEW dHEpPTUM (TeMIlepaTyphl) Tejla NpU TeIlonepeaaye.

OnsIT M0 a1abaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanus eeuwyecmea. DPazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOIIOTHAs M OTHOCHUTENbHAs BIAXXHOCTh BO3yXa.
Hacerimiennslit map. Y aenpHas TEIuioTa napooopa3oBaHusi. 3aBUCUMOCTD TEMITEPATypPhl KUTICHUS OT J1aBJICHUS.

Teépnoe Teno. Kpucramnmuueckue u amopQHbie Teina. AHU30TPOMHUS CBOMCTB KPUCTAILIOB. JKUIKHE KPUCTAJUIBL.

CoBpeMeHnHbIe MaTepuaibl. [ImaBnenne u KpucTau3amnus. Y aelibHas TerioTa miasieHus. Cyomumarus.
VYpaBHEHHUE TEIJIOBOTO OajaHca.



TexHuyecknue yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KaJTOPUMETP, TEXHOJIOTHHU
MOJTYYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

KurnieHue nmpu NOHWKEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

HaOnroneHne HarpeBaHUs | TUIABJICHHS] KPUCTAJUIMIECKOTO BEIIECTBA.
JleMOHCTpanusi KpUCTaJIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. dnexkmpocmamuxa

OJIEKTpU3alMsA TeN. DJIEKTPUYECKUM 3apsad. J(Ba Buaa JJIEKTPUYECKHX 3apAnoB. [IpOBOOHWKM, IHUAIEKTPUKUA M
HOJIyTIPOBOJIHUKH. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. TodeuHslil 3JIEKTPUYECKHN 3apsAl. DneKkTpudeckoe noie. Hanpsk€HHOCTH
IIEKTPUYECKOro nojs. [[puHumn cynepno3uuuu 3JIeKTpUYECKUX Mosiel. JIMHUM HanpspKEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGota cun snexrpocraruueckoro mois. [lorennman. PazHocts morennuanoB. [IpoBOMHUKM U JAUAIEKTPUKH B
AIIEKTPOCTATUYECKOM TToJIe. JIM3eKTpruyeckasi MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncaTop. DneKTpoEMKOCTh INIOCKOTO KOHJIEHCATOPA. DHEPTHS 3apSHKEHHOTO KOHAEHCATOPA.

TexHn4eckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JIIEKTPOCKOII, JIEKTPOMETP, FIEKTPOCTATUYECKAS 3AIINTA,
3a3eMJICHUE JIEKTPONPHUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN aIapaT, CTPYHHBIA IPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U PUHLUII IEUCTBUSA DJIEKTPOMETPA.
B3aumopencTBre HaIEKTPU30BaHHBIX TEI.
DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.
[IpOBOAHUKH B JIIEKTPOCTATUYECKOM II0JIE.



DnekTpocTaTuuecKas 3amuTa.

JIMBIEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIAJAM IUJIACTHUH, PACCTOSIHUS MEXJIy HHUMH U
JTUBJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS SJIEKTpUUECKOro Toka. Mictounnku Toka. Cuna Toka. [locTosIHHBIHI TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJIEJIbHOE CONpOTHBIEHHE BemecTBa. llocnenoBarenbHoe, NapajlielbHOE,
CMENIaHHOE COEAMHEHUE MPOBOJHUKOB.

Pabota snextpuyeckoro Toka. 3akoH [[xoymns—JIeHna. MOmHOCTh JIEKTPUYECKOTO TOKA.

DNEKTPOABIKYIIAs CUJIa U BHYTPEHHEE COINPOTHUBIICHHE HCTOYHMKA ToKa. 3akoH Oma aJig MmoJHOM (3aMKHYTOM)
aneKTpryecKon nenu. KopoTkoe 3ambIkaHue.

DNEeKTpOHHAas TPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIEHHS METAJIOB OT TEMIIEpaTyphl.
CBepXITPOBOUMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynmpoBoguuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJIYNPOBOAHMKOB. CBoiicTBa pP—N-miepexoja.
[TomynpoBOTHUKOBBIE TPUOOPHI.

DNEeKTPUYECKHUI TOK B PaCTBOPAX M PaciiiaBaxX JMEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLMALIMS. DIEKTPOIIHU3.

DneKkTpuuecKkuid TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETpP, BOJBTMETP, PEOCTAT, HUCTOYHHKU TOKa,
AJIEKTPOHArpeBaTEIbHBIC TPUOOPHI, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHMUS.



3aBUCUMOCTh COINPOTUBICHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOIIAW TMOMEPEYHOrO0 CEYEHUS U
Marepuarna.

CmeniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wu3MepeHHe >JIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHE TaJlbBaHMYECKOTO JJIEMEHTAa M OIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHOJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yueHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepenue >IeKTpOABIKYIIEH CUITbI ICTOUHUKA TOKA M €70 BHYTPEHHETO CONPOTUBIICHUSI.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puzuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIeCTBISETCS C YIYETOM COJIEPKATETbHBIX MEKIIPEIMETHBIX
CBSI3€ C KypcamMHu MaTeMaTUKU, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAYYHOIO IO3HAHUS: SIBJICHUE, HAay4YHBIM (akT,
rurnoTtesa, Gu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICIUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, JTUHEHHAs QYyHKIMs, mapadoiia, runepoosa, ux rpa@uKku U CBONCTBA,
TPUTOHOMETPHUUECKHUE (DYHKIIUU: CHUHYC, KOCHMHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, 1ud@ys3usi, 0CMOC, TeIII000MEH KUBBIX OPTaHU3MOB (BHIbI
TeIUIonepeaayu, TEIIOBOE PABHOBECHUE), JIEKTPUUECKUE SIBJICHUS B KUBOW MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAS Macca, TEIJIOBBIE
CBOMCTBA TBEPIBIX TEJI, KUIAKOCTEW W Ta30B, JJICKTPUYECKUE CBOKWCTBA METAJUJIOB, JJIEKTPOJUTUYECKAS IUCCOLMALINS,
rajibBaHHKa.

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



Texnonozus: mpeodpazoBaHne TBUKEHHM C UCHOJIB30BAHUEM MEXAHH3MOB, YUET TPEHHUS B TEXHHUKE, MOJIIMITHUKH,
MCITOJIb30BAHUE 3aKOHA COXPAHEHMS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U JPYTrHUE), IBUTaTEIb BHYTPEHHETO CTOPAHMSI,
napoBasi TypOrHa, OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH TOTYyYEHUS] COBPEMEHHBIX MaTepUAIOB, B TOM YHCTIC
HAaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUECKAasl 3alIUTA, 3a3€MJIEHHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBII
IPUHTEP, FIEKTPOHATPEBATENBHBIE IPUOOPHI, SJIEKTPOOCBETUTENBHBIE TPUOOPHI, ralbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero obmiero oopasoBanus (6a30BbIi ypOBEHb) TOJKHO
o0ecrneunTh JOCTHXKCHUE CISAYIOIMINX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « Ou3nKay» JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlui, MO3UTHUBHBIX BHYTPEHHHUX YOEKIECHUH, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOIO
OOLIECTBA, PACIIMPEHUE >KMU3HEHHOTO OIbITA M OIbITa JIEATEIbHOCTH B MPOLECCE pean3allii OCHOBHBIX HaNpaBlICHUMN
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh T'PAKIAHCKON MO3UIMU O0YYAIOIIErocs KaKk aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHICKOTO
00IIIeCTBA;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B UHTEPECAX TPAXKTAHCKOTO OOIIECTBA, yYaCTBOBATh B CAMOYIIPABICHHUH
B 00pa3oBaTeIbHON OpraHU3AIINH;

YMEHHE B3aMMOJICMCTBOBATH C COIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHUHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;



2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPaKIaHCKOU UICHTUIHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (U3UKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHHS;

CHIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBECHHbBIE
HOPMBI U [ICHHOCTH, B TOM YHCJIE€ B I€SITEIbHOCTU YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOrO OyIyILETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOUasl SCTETUKY HAyYHOI'O TBOPYECTBA, MPUCYILETO (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpEC K pa3InyHbIM chepaM npohecCuoHaNIbHON IEITETbHOCTH, B TOM YHUCIE CBA3aHHBIM C (DU3UKON U TEXHUKOM,
yMEHHUE COBEPIIIaTh OCO3HAHHBIN BHIOOp Oy IyIIel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BAHMIO B 00JaCTH (PM3UKHK HA IPOTSXKEHUU BCEU KU3HH;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpPbl, OCO3HAHKE II100aIbHOI0 XapakTepa SKOJIOTHYECKUX MPodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JACHUCTBUN B OKPYXKAIOUIEH CPEAE HA OCHOBE 3HAHUSA LIE€JIEW YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA;

pacHIMpeHre ONbITA JEATEIbHOCTH 3KOJOTUYECKON HAMTPaBIEHHOCTH Ha OCHOBE UMEIOUIUXCS 3HAHUM 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUYECKON HAYKU;

OCO3HaHHUE [IEHHOCTU HAyYHOU JeATeIbHOCTH, TOTOBHOCTh B MpOIecCe U3yUeHUs! (PU3UKU OCYUIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS
ba3oBble jornueckue geicTBUs:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaJIN3UPOBATH MIPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEENISATH 1eNIU JeATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMAaTPUBAEMbIX (PU3NYECKUX SBJICHUSAX;

pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIBHBIX
pECYpCOB;

BHOCHUTbH KOPPEKTHUBBI B I€ITEIILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIIEHUBATh PUCKU MOCJIEICTBUMA
NEeSTeIbHOCTH;

KOOPJIMHUPOBATH U BBHITIOJHSTH PA0OTY B YCIOBUSIX PEATBHOT0, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTeIbCKHe el CTBUSL:

BJIAJICTh HAYYHON TEPMUHOJIOTHEHN, KIIOYEBBIMU MOHITUAMU U METOJIaMU (PU3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU Y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIONCKY METOIOB pEIIeHUS 3a1a4 (PU3NIecKOro CoAepKaHus, IPUMEHCHHUIO Pa3TMIHbBIX
METOJIOB ITO3HAHMSI,

BJIAJICTh BUJIAMH JICSITEIILHOCTH T10 MTOTYYSHUIO0 HOBOTO 3HAHMUSI, €T0 HHTEPIPETAIINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO
B Pa3UYHBIX YUYECOHBIX CUTYAIMSIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3BHUKY;

BBISIBIIATH IPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3aJ/1a4uy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HaXOIUTh
apTryMEHTBI JIS IOKAa3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAM3UPOBaTh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud PE3yJIbTaThl, KPUTHUYECKH OIEHWBATH WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33a/ladyd B 0Opa30BaTEIBHOU JEATEIHLHOCTH, B TOM YHUCJIE MPU N3YYCHUH
bu3uKy;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCHUTD 3HAHUS 110 (PU3HKE B IPAKTUICCKYIO 00JIACTh )KU3HEIEATCILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;



BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PELICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.
Pabora ¢ nndopmanmeii:

BJA/J€Th HaBBIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITEJIEHO OCYILECTBISATh MOUCK, aHAJIN3, CUCTEMATU3alUI0 U MHTEPIPETAlU0 NH(YOPMALIUK Pa3INYHbIX BUJIOB U
dbop™m mpeaCcTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJIb30BaTh CpeACTBa HMH(MOPMALMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJOTMI B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIOJACHHEM TpeOOBaHUN 3PrOHOMHKHM, TEXHHUKH O€30MacHOCTH,
TUTUMEHBI, PECYpCOCOEepeKEHUsI, TPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MaCHOCTH;

cO37aBaTh TEKCTHI (PU3MUECKOTO COAEPKAaHUS B pa3IMUHBIX (hopMaTax ¢ yu€TOM Ha3HaYeHUs MH(DOpPMALUU U 11EJI€BOM
ayJIMTOPHUH, BBIOMPAsI ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YyaIH3aLUU.

KoMMyHHUKAaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe 1eCTBUS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JIEATECIIBHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAllUH U CMSTYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJI30BaTh MPEUMYIIIECTBA KOMAaHTHOW U UHIMBUIyAIbHOU PabOTHI,

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUHN C YUETOM OOIIMX UHTEPECOB U BO3ZMOXKHOCTEH KaXJA0T0 WIeHa
KOJUJICKTHBA;

IIPUHUMATH L€ COBMECTHOU JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPJAWHUPOBATH JEUCTBUSA IO €€ TOCTUXKEHUIO:
COCTaBJISITh TUIAH JIEWCTBHM, paclpenesaTh poJid ¢ YYETOM MHEHHH yYaCTHHUKOB, OOCYXKIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMaHIbl B OOILIMN pe3ysbTaT Mo pa3pabOTaHHBIM
KPUTEPUSM;

IpeJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATh UJIEU C ITO3ULUA HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;



OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE ITOBEJACHUE B PA3UYHBIX CHUTYalMsIX, MPOSIBIATH TBOPUYECTBO U
BOOOpaxxeHue, ObITh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusanms:
CaMOCTOSITENIFHO OCYHIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
Ipo0JIeMBbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIBHO COCTaBJIATH IIJIaH PELICHHs PACYETHBIX M KAa4ECTBEHHBIX 3a/a4, IUIAH BBIIIOJIHEHUS NPAKTUYECKON
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U NPEANOUTEHUI;
JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;
pacumMpsITh paMKH Y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;
JIeJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JIPYAUIMU B 00JacTH (PU3HMKH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNIbHbIN U KYJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;
BJIAJCTh HABBIKAMU IO3HABATEIBHON pe(IeKCMH Kak OCO3HAHUSl COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIOJIb30BaTh NPUEMBI pe(IeKCUU JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELLICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHHUS 110 UX CHUKEHHUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;
PUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;
MIPUHAMATh MOTUBBI U ApPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB JACATEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.



B npouiecce 10CTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 10 (PU3UKE AT YPOBHS CPETHETO OOIIEero
o0pa3oBaHMsl y 00y4aIOUINXCs COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIIEKT, IPenoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOLMOHAIBHOE COCTOSHHE, BUACTH HAMPaBICHHUS
Pa3BUTHSI COOCTBEHHOM AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE,
CIIOCOOHOCTH aJIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTpEMJIEHUE K JOCTUKEHHUIO LU U YCleXy, ONTUMHU3M, WHUIIMATUBHOCTD,
YMEHHE JIEVCTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHMMAaTh 53MOILMOHATBHOE COCTOSIHUE JIPYTUX, YYUTHIBaTh €ro Mpu
OCYILIECTBJICHUH OOILIEHUs, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COI[MAILHBIX HAaBBIKOB, BKJIIOUAIONIUX CIOCOOHOCTH BBICTPauMBaTh OTHOIICHUSI C JAPYTUMHU JIOJbMHU, 3a00TUTHCH,
MPOSIBIIATh UHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kj1acce nmpeMEeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh
y 00y4aromuxcs YMEHUH:

JIEMOHCTPUPOBATh HAa MPUMEpPaX PoJib U MECTO (GU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHUM, B IPAKTUYECKON IESITENBHOCTH JHOJAEH;

YYUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJIeNIeH: MaTepuaibHas TOUKa, HHEpIHaIbHas cUcTeMa
oTcuéra, aOCOMIOTHO TBEPIOE TEIO0, HACATHHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, XKUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nuecKux 3aaay;

pacro3HaBath (pusznueckue siBaeHUs (MPOILECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSPHO-
KMHETUYECKOM TEOPUU CTPOCHUsI BEIIECTBA W JJICKTPOJAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEHHOE
JBIDKEHUE, CBOOOTHOE MaICHUE TeJl, IBIXKCHHE 10 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHME >KHJIKOCTEH M TBEPABIX TeJ, U3MEHEHHEe OoOBhEMa TeNl MPU HarpeBaHUU (OXJIAXKICHHH), TEIJIOBOE
paBHOBecCHE, UCTIapeHUE, KOHICHCAIWs, TUIaBJICHUE, KpUCTAIUIM3AIMS, KUTICHUE, BIAXXHOCTh BO3/TyXa, MOBBIIICHUE JABJICHUS



ra3a IIpy €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXY IIapaMeTpaMM COCTOSHUSA I'a3a B U30IPOLIECCAX, DIEKTPU3ALUL
TeJ, B3aUMOJEICTBHE 3aps10B;

OINKCHIBATh MEXAHMYECKOE IBUKCHHE, HCIOJb3ys (U3MUECKHE BEIMYMHBI: KOOpDAHMHATA, IyTh, NEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, Macca Tella, CUIa, UMITYJIbC Tella, KHHETUYECKasi SHEPrus, IOTCHIIMAIbHAS SHEPTus, MEXaHu4ecKast
paboTa, MexaHMUYeCKasi MOLIHOCTb; TP ONKUCAHUU NPABUIBHO TPAKTOBATh PU3NYECKUIT CMBICIT UCTIOIb3YyEMbIX BETUUYHH, UX
0003HAYEHHUS U €AUHULIBI, HAXOIUTH (POPMYJIbI, CBA3BIBAIONINE NAaHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OIKCHIBaTh U3YUYCHHBIC TETNIOBBIC CBOWCTBA TEJ U TEILJIOBHIE SBICHUS, UCTIONb3Ys (DU3UUECKUE BEIUYUHBIL: TaBJICHHE
rasa, TeMIepaTypa, CpeiaHsasl KUHETHYECKash SHEPIHsl XaOTUYECKOIO JIBHKEHHSI MOJIEKYJI, CPEIHEKBAIPAaTUYHAsI CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSsS JHEprus, padbora raza, Ko3QQGUUUEHT MOJE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENS; TPU ONKUCAHUU MPABUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICH HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUEHUS U
€AMHUIIBI, HAXOUTh (POPMYJIbL, CBSI3bIBAIOIIME JAaHHYIO (PU3HYECKYIO BEIMUHUHY C IPYTUMH BEIMYMHAM;

ONKCHIBATh M3YUYECHHbIE SJIEKTPUUYECKUE CBOWCTBA BEUIECTBA U DJEKTPUUYECKUE SIBICHHUS (IIPOLECCHI), MCHOJB3Ys
(¢uznyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsijl, IJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJIA, MOTEHIHUal, Pa3HOCThb
NOTEHLMAJIOB; IPU ONKCAHUU MPaBUWIBHO TPaKTOBaTh (PU3MUECKUN CMBICI UCIHOJB3YEMbIX BEJIUYMH, UX OOO3HAUEHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BEJIMUMHAMU;

aHANM3UPOBaTh (PU3HUECKUE IPOLECCHI U SBJICHUS, UCIIONb3Ys (PU3NUECKUE 3AKOHBI U MPUHLHUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u |11 3akonbr HproTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEPTHUH, 3aKOH COXPAHEHHSI UMITYJIbCA, TPUHLIUI
CYINIEpPIIO3ULIMHA CHJI, NPUHLWI PAaBHONPABUS WHEPLHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUsI BEIIECTBA, la30BbIE 3aKOHBI, CBS3b CPEIHEW KHHETHMYECKOW HHEPIrUM TEIUIOBOTO JIBMXKEHHUS MOJEKYJ C
aOCOJIFOTHOM TEMIIEPATypOH, NEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOro 3apsa, 3akoH KyioHa,
IIPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €F0 MATEMATHYECKOE BHIPAXKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IMPHUHLHUIIBI ACHCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOT0 UCII0JIb30BAHUS B TIOBCEAHEBHOM KU3HH;

BBITIOJIHATh 3KCHEPUMEHTHI M0 UCCIENOBaHUIO (PU3MUECKUX SIBJICHUI M MPOLECCOB C UCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (POopMyIHpoBaTh MpodieMy/3aadyy M TUNOTE3y y4eOHOIro 3KCHEpUMEHTa, cOOMpPATh
YCTaHOBKY U3 IPEJIOAKEHHOT0 000pyA0BaHNUs, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;



OCYIIECTBIIATH MPSAMbIC U KOCBCHHBIC M3MEPEHUS (PU3NICCKUX BEIIMYWH, ITPH STOM BHIOWPATh ONTHMAILHBIA CIIOCO0
W3MEPECHUS M UCII0JIb30BaTh N3BECTHBIC METOBI OIICHKH ITOTPEITHOCTEH H3MEPEHUH;

UCCIICIOBATh 3aBHCHMOCTH MEXIYy (PU3NICCKUMHU BEIUYHMHAMH C WCIOJB30BAHUEM IPSMBIX U3MEPCHHMH, IPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PHMKCUPOBATH PE3Y/IbTAThI IIOJYUYEHHOMN 3aBUCUMOCTH (DU3HUECKHUX BEJIMUYUH B BUJC TAOIHI] U
rpadMKoOB, JAeJIaTh BBIBOBI 10 PE3yJIbTaTaM MCCICIOBAHNS,

COOJTFO/IaTh TpaBHJiIa OE30MaCHOTO TPY/Ia IPH MPOBEICHUHN UCCIICIOBAaHUI B paMKaX Y4eOHOTO SKCIIEpUMEHTa, YI4EeOHO-
WCCIICIOBATEIILCKONH M IMPOCKTHOW JCSATEILHOCTH C HCIOJIL30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
00opy1I0BaHUS;

peniaTh pacy€THBIC 3a/1a4M C SIBHO 3aJaHHON (DU3UYCCKOIN MOJIEIBIO, MCIIOb3Ys (PH3NYCCKHE 3aKOHBI U IIPUHIIMIIBI, Ha
OCHOBE aHaju3a YyCJIOBHS 3aJauyd BBHIOMPATh (PH3WYCCKYI0 MOMACINB, BBIACIATh (PH3NYCCKHE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBIC JIJIs €€ peIICHUs, MPOBOJANTH PACUEThl W OIEHUBATH PEATBHOCTDH IMOJYYCHHOTO 3HAYCHUS (U3HUYSCKOM
BEJIUYMHBL;

peniaTh KaueCTBCHHBIC 3aJa4M: BBICTPAMBATh JOTHMYSCKH HEIPOTUBOPCUMBYIO IICITOYKY PACCYXKIACHUH ¢ OIOPOW Ha
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUYCCKHEC SIBJICHHUS;

UCIIOJIb30BaTh IPH PEIICHUU YYEeOHBIX 3ajJa4 COBPEMCHHbIC HWH(GOPMAIMOHHBIE TEXHOJIOTMM JJIA ITOMCKA,
CTPYKTYPUPOBAHHUS, UHTCPIPETALMNA W TPEICTABICHUS Y4eOHOW M HAyYHO-TIOMYJISpHOW HH(OpMAIMH, TOJYyUYSHHOW W3
pa3IMYHBIX UCTOYHUKOB, KPUTHICCKU aHAJTU3UPOBATH MOJTydaeMyt0 HH(POPMAIIHIO;

IIPUBOJINUTH IPUMEPHI BKJIaJ1a POCCHHCKUX 1 3apYOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH, 00BSICHCHHUE ITPOIIECCOB
OKPY’KaIOIIEro MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECCKUE 3HAHUSA MO (DU3MKE B MOBCEIHEBHOM >KM3HU IS OOecCredeHus O0e30MacHOCTH IPH
oOpallleHu ¢ NpUOOpaMM M TEXHHUYECKUMH YCTPOMCTBAMHM, JUISI COXPAHCHHS 370POBbS M COOJIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHS B OKpYXKalolIeH cpelie;

paboTaTh B IpYIIIE C BBIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH PabOTy TPYIIIHI, PAIMOHAIBHO
pacnpeaesaTh 00S3aHHOCTH W IIAaHUPOBATh NEATEIHHOCTh B HECTAHIAPTHBIX CHTYAIWsX, aJCKBATHO OIICHUBATH BKJIA]
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTPpUBAEMOM MPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC



KosmmyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubmuoreka [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https:/m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' ®da30BbIe IEPEXOBI https://m.edso00.ru/7f41bf72
Hroro mo pazneny 24

Pazgen 4. JIEKTPOJANHAMMUKA



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

bubmuorexa [JOK

4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBULIEE KOJIMYECTBO YACOB I10 68
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