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1. INTAHUPYEMBIE PE3Y/IBTATBI OCBOEHUA IIPOI'PAMMGBI 110
OU3UKE HA YPOBHE OCHOBHOI O OBIIEI'O OBPA30OBAHHUA

N3yuenue ¢pu3nKy Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus HANIPABICHO HA JOCTH)KEHHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare nzyuenust pu3MKu Ha ypOBHE OCHOBHOTO 00111eT0 00pazoBaHus y oOydaromerocs OyayT
c(hopMHUPOBaHbI CIEAYIOUINE TUYHOCTHBIE PE3YNbTaThl B HACTH:

1) naTpUOTHY€CKOro BOCIIMTAHUSA:

- IPOSIBJIEHUE HHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hr3ndeckoit
HayKU;

- LIEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKICHUU OOIECTBEHHO 3HAYMMBbIX U 3THYECKHUX
npo0eM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH (pu3uky;

- 0CO3HaHUE BAJKHOCTH MOPAJIBHO-3TUYECKUX NIPUHIIUIIOB B JEATEIIBHOCTH YUEHOTIO;

3) 3cTeTHYeCKOro BOCIMTAHMS

- BOCTIPUSITHE ICTETUYECKHUX Ka4eCTB (PU3NYECKOM HAayKu: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTrOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHUE IEHHOCTH (PU3NUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUDAa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaKHENIIEH COCTABIIAIONIEH KYJIbTYpBI;

- pa3BUTHE HayyHOM JIFOOO3HATENILHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON €A TEIIbHOCTH;

5) popmupoBanus KyJbTypbl 310POBbSI H IMOLMOHAJIBLHOIO 0J1ar0NOTyYHs:

- 0CO3HaHME LIEHHOCTH 0e30macHoro o0pasa >KkM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE,
Ba)XHOCTHU IIPABHJI OE€3011aCHOTO MTOBE/ICHUS HA TPAHCIIOPTE, HA AOPOrax, ¢ 3JAEKTPUYECKUM U
TEIIOBBIM 000PYOBaHUEM B JOMAILTHUX YCIOBUSX;

- ¢(hOpMHUPOBAHHOCTb HaBbIKA peieKcuu, IPU3HAHNE CBOETO IIPaBa Ha OIIMOKY U TAKOTO Ke
IIPaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

- aKTUBHOE y4yacTHe B PEIIEHUH MTPAKTUYECKUX 3a1a4 (B paMKaxX C€MbH, 00pa30BaTeIbHOI
OpraHu3alyu, ropoja, Kpas) TEXHOJIOIMYECKON M COLMAIbHOM HalpaBI€HHOCTH, TPEOYIOLHX B
TOM 4HCIIe ¥ (PU3HUECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3YyUCHHIO MPO(PECCHii, CBI3aHHBIX C (PU3UKOI;

7) 3K0J10TMY€eCKOr0 BOCIIUTAHUS:

- OpUEHTalUs Ha IpUMEHEHNE (PU3NUECKUX 3HAHUN I pellieHus 3a71a4 B 00J1acTi
OKpY>KaroIllel Cpe/ibl, INIAaHUPOBAHNUS TOCTYIIKOB U OLIEHKH MX BO3MOXHBIX MOCIEICTBUN AJIs
OKPY>KaIOILEN Cpelbl;

- OCO3HaHUE II00AJILHOTO XapaKTepa HKOJIOTHMYECKHUX MPOoOJIeM U IyTel UX pelleHus;

8) aganTanuu K M3MEHAIOIUMCS YCIOBUSIM COLMATBHON U NPUPOIHOM CpPeabI:

- OTpeOHOCTh BO B3aMMOJICHCTBUM MPH BBHITIOTHEHUH MCCIIEIOBAHUI U IPOCKTOB (PU3NUECKON
HaIpaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM JPYTHUX;

- IIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NIPAKTUUYECKYIO ACSITEIbHOCTD;

- oTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YUciie (OPMYIHUPOBATH UJCH, TOHSATHS,
TUTOTE3HI O (PU3HUECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHUe Ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;

- IUTAHUPOBAHME CBOETO PA3BUTHS B IPHOOPETCHNU HOBBIX (PM3MUECKUX 3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIIATH B3aMMOCBS3H PUPO/IbI, 00IIECTBAa U IKOHOMUKH, B
TOM YHCJI€ C MCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOMX JCUCTBUM C YU4ETOM BIIMSAHMS HA OKPYKAIOLIYIO CPELY, BOSMOXKHBIX
[100aJTBHBIX MTOCIEICTBUI.



IlIpeomemnmnuie:

y4dalmecsi Hay4arTcsi:

pacmo3HaBaTh MEXaHMYECKHE SIBICHHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCJIOBUS TIPOTEKAaHUS OTUX SBICHHWN Teperavya TaBICHUS TBEPIbIMU
TeTaMH, KHUIKOCTSIMH U ra3aMu, atMochepHoe AaBleHue, MIaBaHue Te;

ONMCHIBaTh W3YYCHHBIC CBOWCTBA TNl M MEXAHWYECKHE SIBICHUS, HWCIONB3Ys (U3NYECKHE
BEJIMUMHBL: TUIOTHOCTb, JaBJ€HHE, MpPU OMUCAHUU MPABHIBLHO TPAKTOBaTh (DU3HMUECKHI CMBICIT
UCTIONIb3YEMbIX BEJIMYMH, WX OO0O3HAUeHWs ¥ CIUHHIBI W3MEPEHHs, HaXOAWTh (HOPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTMMH BEIUYMHAMH, BBIUUCIATH 3HAUCHUE
(bu3HYeCKOl BETUYNHBI,

aHAJIM3MPOBaTh  CBOMCTBA TEJN, MEXaHMYECKHE SIBICHUS U  MPOLECCHl, HCIONb3Ys
¢usmueckne 3akoHBI: 3akoH Ilackanms, 3akoH ApXuMena; TPH STOM pa3iIuyarh CIOBECHYIO
bopMyTHPOBKY 3aKOHA M €70 MaTeMaTH4eCKOE BhIPAKEHUE;

pemiatb 3aJa4d, WCHONB3ysS (u3ndecKkue 3akoHbI 3akoH [yka, 3akoH [lackams, 3akoH
Apxumena, QopMmynbl, CBA3bIBalOIIME  (DU3MYECKHE BEIUYHMHBI IUIOTHOCTH BEIIECTBa, CHIIA,
JaBJICHHE, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauMl 3allMCHIBATh KPATKOE YCIOBHUE, BBIICIATH (pU3HUecKue
BEJIMUMHBI, 3aKOHBI M (POPMYIBI, HEOOXOAUMBIE ISl €€ PEelIeHUs, MPOBOAUTH PacUyeThl U OLIEHUBATh
peaNbHOCTD NOTYYEHHOTO 3HAYCHHS (PU3NIECKON BETHUUHEI.

pacmo3HaBaTh TEIJIOBBIE SIBJICHHUS U OOBSICHITh Ha 0a3e MMEIOIIMXCA 3HAHUW OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS TIPOTEKAaHWs OJTUX sBIEHUH: nupdys3us, H3MeHEeHHe o0bemMa Tela Npu
HarpeBaHuM (OXJIAXKIACHUM), OOMNbIIasi CXKHUMAEMOCTh Ta30B, Majas CXKHMAeMOCTh KHAKOCTEH u
TBEPIBIX TEI;

TEIJIOBOE paBHOBECHE, HCMApeHHe, KOHJEHCAIUs, IUIABJICHHE, KPUCTAIM3AlNs, KHUIICHUE,
BIIOXHOCTh  BO3[yXa, pas3IUYHbIe CHOCOOBI  Teruronepenadn (TEeTUIONPOBOAHOCTh, KOHBEKITHS,
U3Ty4YeHHUE), arperaTHble COCTOSHUS BEUIECTBA, IOMIOMICHUE SHEPTUU TPU UCHAPEHUU KHUIKOCTH U
BBIJICJICHUE €€ TIPY KOHJICHCAIIMX TIapa, 3aBHCUMOCTD TEMIIEPaTyPhl KUTICHHS OT JIaBJICHUS;

OMUCHIBAaTh M3Y4YEHHBIE CBOWCTBA TE€JI M TEIUJIOBBIC SIBICHUS, HWCHONb3ysd (U3NYECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTHUs, TEMIIEpaTypa, yAelbHas TETIOEMKOCTb
BEIIECTBa, Y/eNbHAas TEIJIOTa IUJIaBICHHUsA, yAelbHAas TeIuloTa mnapooOpa3oBaHMs, YIAelbHas
TETUIOTa  CTOpPaHMS TOIUTMBA, KOX(PQHIMEHT TIIOJIE3HOTO JICHCTBUS TEIJIOBOTO JBHUTATENsl; TIPH
OMHMCAHUU TPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICT UCTIOIB3YyEMbIX BEIMYMH, UX OOO3HAYEHHS H
eIMHUIIBI W3MEPEHUs, HaXOAWUTh (OPMYIBI, CBS3BIBAIOIIAE MAaHHYIO (U3HYECKYI0 BEIUYHMHY C
OPYTUMU BEIMYUHAMH, BBIYHUCIATH 3HAUYCHUE (PU3NUECKON BEIUYUHBL;

aHAM3UPOBATh CBOWMCTBA TEN, TEIUIOBBIE SIBJICHUS W MPOIECCH], HCIONb3yS OCHOBHBIC
MOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHUSI O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

pa3nuyaTh OCHOBHBIE NMPU3HAKHA M3YYCHHBIX (PH3MUECKUX MOIENEH CTPOCHHS T'a30B, KUIKOCTEH
U TBEPIBIX TET;

NPUBOIUTH TPHUMEPHl TPAKTUYECKOTO WCIIONB30BaHUA (DU3MYECKUX 3HAHUH O TEIIIOBBIX
SBIICHUSX;

pemiatb 3aJa4d, WCIOJNB3YS 3aKOH COXPAHEHWS OSHEPrMM B TEIUIOBBIX MpoIeccax u
dbopmynbl, cBs3bIBarOlMe (PU3MUECKHE BEIWYHHBI (KOJTUYECTBO TEIJIOTHI, TEMIIEpATypa, yAeIbHas
TETJIOEMKOCTh BEIIECTBA, YIAENbHAs TEIUIOTa IUIABJICHHS, YAENbHas TeIloTa MapooOpa3oBaHus,
yIeNnbHas TEIUIOTa CTOpaHUs TOIUIMBA, KOA(D(UIIMEHT MOJe3HOTO NEHCTBUS TEIIOBOTO JABUTaTelNs):
Ha OCHOBE AaHalM3a YCJIOBHS 3aJjadd 3alHChIBATh KpPATKOE YCIOBHE, BBLICIATH (PU3UUECKHE
BEJIMUMHBI, 3aKOHBl U (OpPMYNbI, HEOOXOAWMBIE [UIsl €€ pelIeHUs, MPOBOAUTH pacueThl U
OLIEHUBATh PEANBHOCTH MOTYUYSHHOTO 3HAUCHHs (PU3MUECKON BETUUNHBI.

pacmo3HaBaTh DSJEKTPOMATHUTHBIE SBICHUS U OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HaHUN
OCHOBHBIE CBOICTBA HJIM YCIIOBHSI IPOTEKAHUS STHX SIBICHHI: 3JIEKTPU3AIM TN, B3aMMOJECHCTBHE
3apsAoB, OJEKTPUYECKM TOK U €ro JedcTBUS  (TEIUIOBOE, XHMMHUYECKOE, MAarHUTHOE),
B3aMMOJICHICTBUE MAarHMWTOB, OJIEKTPOMArHUTHAS WHIYKIWs, JeHCTBUE MAarHUTHOTO TIONIs Ha
MPOBOJHUK C TOKOM W Ha JBIDKYIIYIOCS 3apsSOKCHHYIO YacTHUILy, OEHCTBHE AIIEKTPUYECKOTO MO
Ha 3apsHKEHHYIO YacTHUILY.

COCTAaBIIATh CXEMBbI AIIEKTPHUUECKHX 1IETIel ¢ MOCIe0BATEIbHBIM U MapaliebHbBIM COSTUHEHHEM
SIIEMEHTOB, pa3inyasi YCJIOBHBIE OOO3HAYEHHS AIIEMEHTOB AJIEKTPUYECKUX IIeTel (MCTOUYHUK TOKa,
KITI04, PE3UCTOP, PEOCTAT, IaMIIOYKa, aMIIEPMETP, BOIBTMET)).



OMUCHIBATh U3yUYEHHBIE CBOWMCTBA Tel W  DIEKTPOMATHUTHBIE  SBIEHUS, HCIOIB3YS
¢u3NYEeCKUe BEJMYMHBL  DJIEKTPUYECKUNA  3apsij, CWiIa TOKa, JJEKTPUUYECKOE HANpPsHKEHHE,
AIIEKTPUYECKOE COMPOTUBIICHHE, YIEIbHOE COMPOTHUBIECHUE BEIIECTBa, pabOTa ANMEKTPUUECKOTO MO,
MOIIHOCTh TOKA, TIPHU OIMMCAHUU BEPHO TPAKTOBATH (DM3MUSCKHI CMBICI HCIIOIB3YEMBIX BEIIMIMH, UX
0003HAUEHUSI W EIUHUIBI U3MEPEHHs; HAXOMUTh (DOPMYIBI, CBS3BIBAIOIIME AAHHYIO (PHU3UUYECKYIO
BEIIMYMHY C IPYTUMU BETUIMHAMMU.

aHAJIM3UPOBATh CBOIMCTBA TEJ, AIEKTPOMATrHUTHBIE SIBJICHUS U TIPOIECCHI, UCTIONB3Yys (PU3HUECKHe
3aKOHBI: 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsiia, 3akoH Owma Ui yyacTKa IelH, 3aKoH
Jxoyns-JleHna; mpu 3TOM pas3IuyvaTh CIOBECHYIO (DOPMYITHMPOBKY 3aKOHAa M €ro MaTreMaTHYeCKoe
BBIPAKCHHE;

MIPUBOAUTD MPUMEPHI MPAKTUYECKOTO UCTIONH30BAHUS (PU3NUECKUX 3HAHUN O SIEKTPOMArHUTHBIX
SBIICHUSIX, pelIaTh 3a7add, HUCHONb3ys (u3Mveckue 3akoHbl (3akoH Oma g ydacTka IIenH,
3akoH JDkoyms-Jlenma,) u  dopmynbl, cBsa3bIBaolue (U3MYECKHE BEIWYMHBI (CHJIa  TOKa,
ANIEKTPUYECKOE  HAIPSDKEHUE,  AJIEKTPUYECKOE  CONPOTHBIEHHE,  YACJIBbHOE  CONPOTHUBIICHUE
BEIIECTBa, padoTa ANEKTPUYECKOTO TOJs, MOIIHOCTh TOKa, (OpMYJbl pacueTa SIEKTPHYECKOTO
COTIPOTHUBJICHUSI TIPU TIOCJIEIOBATEIIbHOM U MapauIeIbHOM COEAMHEHUU MPOBOIHUKOB): HA OCHOBE
aHaM3a yCIIOBUS 334yl 3alKChIBaTh KPaTKOE YCIOBUE, BBIACHATh (PU3MUECKHUE BEIHMUMHBI, 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIE [IJIi €€ pelIeHUs, TPOBOAUTH pacyeThl W OICHUBATh pPEaTbHOCTH
MOJTYYEHHOTO 3Ha4eHUs (PU3MUECKON BETUYHHEI.

Yuyammecs moy4ar BO3MOKHOCTb HAYYUTHCH:

UCTONB30BaTh 3HAHUS O MEXaHMYECKUX SIBICHUSX B TOBCEAHEBHOW KU3HU  JUIA
oOecrieueHrss 0E30MACHOCTH MpHU OOpalllEeHUH ¢ MpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAaMHU, IS
COXpaHEHUsl 370pPOBbSI U COOMIONEHUS HOPM HKOJIOTHYECKOTO TMOBEIEHHUS B OKPYXAIOIIeH Cpene;
NPUBOIUTHh NPUMEPHI MPAKTUYECKOTO HCIMOIB30BaHUS (U3NYECKMX 3HAHUH O MEXaHHMYECKHUX
ABNEHUSX W (U3NYECKUX 3aKOHAX; TMPUMEPHI HCIONb30BaHUS BO30OHOBISIEMBIX HCTOYHHKOB
HHEPIrUH; KOJOTUYECKUX MOCIEICTBUN UCCIEA0BAaHNs KOCMUUECKOTO TPOCTPAHCTB;

pa3iauyaTh TpaHMIlbl IPUMEHUMOCTH 3aKoHa, Apxumena, [Tackans;

HaXOAWTh AJICKBATHYIO MPEUIOKEHHOH 3a/1aue (GU3NIECKYI0 MOJEIb, pa3pemars npodieMy Kak
HA OCHOBE MMEIOIIUXCS 3HAHMUN 10 MEXaHUKE C UCIOIb30BAHMEM MAaTEMAaTUYECKOTO ammapara, Tak u
IIPU [TOMOIIN METOJIOB OLIEHKH.

UCTIONB30BaTh 3HAHUS O TEIUIOBBIX SBIEHUSX B TIOBCETHEBHOM KH3HU ISl OOecredeHus
Oe3omacHOCTH MNpu oOpalleHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, JUISI COXpPaHEHMS
3M0POBBSI U COOMIONEHUS HOPM DKOJIOTMYECKOTO TIOBEJEHUS B OKpY’Kalolled cpene; MPUBOIUTH
IPUMEPBl SKOJOTMYECKUX MOCIEACTBUI pabOThl JBUTaTeledl BHYTPEHHEIO CrOpaHusi, TEIJIOBBIX U
THJIPOAJIEKTPOCTAHIIHIH;

pa3nuyate TPAHUIBI TPUMEHHUMOCTH (U3NYECKHX 3aKOHOB, TIOHUMATh BCEOOIIMI XapakTep
byHIaMEeHTalbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHHUsS SHEPTUU B TEIUIOBBIX MPOIECCaX) U
OTPaHMYEHHOCTbh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

HAXOJUTh aJICKBaTHYIO MPEIJIOKEHHON 3ajaue GU3NYECKYI0 MOJIENb, pa3peliaTh IpodaemMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUH O TEIJIOBBIX SIBJICHHUSX C MCIIOJIb30BAHUEM MaTEMATHYECKOTIO
amnmapara, Tak U IpH MOMOIIH METOJIOB OIEHKH.

UCTIONIB30BaTh 3HAHUS 00 OJIEKTPOMArHWTHBIX SIBJICHUSX B TIOBCEAHEBHOW IKM3HM IS
obecrieueHrss 0€30MAaCHOCTH TMPH OOpalIeHHH C MPUOOpaMH U TEXHUYECKUMHU YCTPOWUCTBAMH, IS
COXpaHEHHUsl 370pPOBbsI U COOJIONEHUS HOPM HKOJIOTMYECKOTO IOBEIEHHUS B OKpYXalollel cpene;
MPUBOAUTD MIPUMEPHI BIUSHUS dJIEKTPOMArHUTHBIX U3TYYEHHUH Ha )KUBbIE OPTaHU3MBbIL;

pa3nuyare TPAHUIBI TMPUMEHHMOCTH (U3NYECKHX 3aKOHOB, TIOHUMATh BCEOOILIMI XapakTep
(byHIaMEHTAlbHBIX 3aKOHOB (3aKOH COXpaHEHHs AIIEKTPUYECKOTO 3apsga) U OTPaHMYEHHOCTh
MCITIOJIb30BaHUS YACTHBIX 3aKOHOB (3akoH OMma Jij1s ydacTka 1en#, 3akoH [[xoymns-Jlenna u ap.);

UCTIONB30BaTh TMPUEMBbl TOCTPOEHUS (U3MUECKHX Mojeneil, mnoucka U (HOPMYTUPOBKH
JIOKa3aTeNIbCTB BBIIBUHYTBIX THUIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE OSMITUPUYECKH
YCTaHOBJICHHBIX (DAKTOB;



HaXOAMTh AaJIEeKBAaTHYIO MpPEIIOKEHHON 3anaue (QHU3MUECKyl0 MOJelNb, pa3pelars mnpoliemy
Kak Ha OCHOBE UMEIOIIMXCS 3HAHUW 00 AJIEKTPOMAarHUTHBIX SIBICHUSX C HCIOJIb30BaHHEM
MaTeMaTU4ecKoro anrapara, Tak U Mpu MOMOIIH METOJIOB OLICHKH

2. COIAEPKAHHUE KYPCA
IlepBoHayabHBIE CBeAeHUS 0 CTPOCHNH BemecTBa (6 1)

PasBuTune B3NIA0B HA cTpoeHHUE BenlecTBa. Momnekyna. Pa3meps! u Macca MOJIeKys1. ATOM.
BpoyHoBckoe nBmkeHue. XapakTep ABMKEHHU MoJeKyll. CpeaHss CKOPOCTh ABUKEHUS MOJIEKYII.
Omnert HlTepna*.

Huddysus. Auddysus B razax, >KUIKOCTIX U TBEPIBIX Telax. 3aBUCUMOCTb CKOPOCTH Tuddy3un
oT TeMriepatypsl Tena. CpeqHsisi CKOpOCTh TETTIOBOTO JIBMKEHHSI MOJIEKYIT M TEMIIEpaTypa Tela.

Cuibl MEXMOJEKYIISIPHOTO B3aUMOACHCTBUS — KOPOTKOAEHCTBYIOIIME CHIIBL. [IpuTsbkeHre Mex 1y
MoJieKyimamMu. MexMoeKysipHoe oTTankuBanne. CMauynBaHue U HecMaduBanvue. CMaynuBaHue B
npupoae. KanunnspHele siBiaeHus. 3aBUCUMOCTb BBICOTHI IOABEMA KHUIKOCTU B KallWISAPE OT €ro
JMaMeTpa U OT IJIOTHOCTH JKUAKOCTH (Ka4eCTBEHHO). KanmmsipHeie SBICHUS B IPUPO/IE.

ArperaTHble cOCTOsIHUA BeriecTBa. CBONWCTBA TBEP/BIX TeI, )KUIKOCTEH 1 ra3oB. OObsACHEHHE
CBOWCTB TBEP/BIX TEJI, )KUIKOCTEH M ra30B HA OCHOBE MOJIEKYJISIPHO-KHHETUIECKOW TEOPHU CTPOCHHUS
BEIIIECTBA.

ILi1anupoBaHHBIE Pe3yJIbTATHI

Ha ypoBHe 3annoMuHaHus

I  ypOBEHb

HaswiBatb: ¢Qusuueckyro éenuuuny u ee yciognoe obosnavenue: memnepamypa (), eounuyy smou
senuuunvl: °C; usuueckue npubopwvl: mepmomemp,; nOpsaooK pazmepos U Maccvl MOLEKYIl, YUCILA
MONeKYI 8 eOuHUuye obvema, Memoobl U3y4eHus Hu3UYecKux aeieHull: HabaodeHue, cunomesd,
9KCNepUMeHm, meopust, MOOEIUPOBAHUE.

Bocnpou3BoauTh: ucmopuyeckue ceedeHus o pa3sumuu 8327510068 Ha CMpoeHue 8eujecmad;
onpeoeneHusi NOHAMUIL: MONEKYId, amom, OUpy3us, 0CHOBHbLE NONONCEHUS MOLEKYIAPHO-
KUHEeMU4ecKol meopuu CmpoeHusl 8elecmad.

OnuceIBaTh: s61eHUe OupPy3uu, xapakmep 08UNHCEHU MONEKYIL 24308, HCUOKOCMEU U MBEPObIX
mej; 63auMooelicmsue MoieKyl 8euwecmed; AeleHue CMAYUBaHus, KanuuisaApHsle s81eHUs; CmpoeHue U
CBOLICMBA 2A308, HCUOKOCIEL U MEePObIX Mell.

I ypOBEHb

Bocnpou3BoauTh: npumepsl, no3sosiouue OYeHUms pasmepvl MOIEKYIL U YUCLO MONEKYIL 8 OUHUYE
obvema, uoero onvima Lllmepna.

OnuceIBaTh. CnOCoObL UBMEPEHUSL MACCHL U PASMEPOS MOLEKYIL,

— onsIt [TepHa.

Ha ypoBHe noHMMaHus

I  ypOBEHb

[TpuBOIUTH TIPUMEPBI: s161€HUL, NOOMBEPHCOAIOWUX, MO MENd COCMOAM U3 YACTUY, MeNCOY
KOMOPbIMU  CYWeCMBYIOm  NPOMENCYMKU, MONEKYIbl HAXOOAMCA 6 HeNnpepuleHOM XAOMU4eCcKoM
O0BUICEHUU, MOJIEKYbl  83AUMOOELICBYIOm  MedHcOy Co0Ool, s61eHUll, 8 KOMOpvlx HabIoaemcs
CMAquBaHue u HeCMayusanue.

OOBACHATB. pe3yibmamsl ONbIMOG, OO0KA3LIBAIOWUX, YMO Meld COCMOAM U3 YACUY, MeHcoy
KOMOPBbIMU CYUWeCmBYIOM NPOMENCYMKU; Pe3yIbmamsl ONbimos, 00KA3bI8AIOWUX, UMO MOIEK)Y bl
HAXo0simcsi 8 HEeNpepbuleHOM XAomuueckoM OeudiceHuu (bpoyHnosckoe oOsudiceHue, Ougqysus);
bpoyHosckoe OsudiceHue, Oughghysuio; 3asucumocms. cKopocmu ouggysuu om memnepamypol
sewecmea; ckopocmu oupgysuu om acpecamno20 COCMOAHUL 8euWecmed; CEOUCME Meepoblx mel,
AHCUOKOCELL U 24308 OM UX CIPOEHUSL, ABTEHUS CMAYUBAHUS U KANULIAPHOCMU.

I ypOBEHb

OOBSICHATE. omaudue cpeoHell CKOpOCMU Meni08020 OBUNCEHUST MONEK) Om CpeoOHell CKOpoCmu
MeXanuueckoeo 08udicenus mena; pesyivmamvl onvima Lllmepna; 3aeucumocms 6vicomvl noovemda
HCUOKOCTU 8 KANUILIIAPE OM ee NIOMHOCIU U OM OUamempa Kanuuiapa.

Ha ypoBHe npuMeHeHHsI B THTHYHBIX CHTYAIUSIX



I ypoBeHb

VYMeTh: usmepsams memnepamypy u evipasxcamov ee 3navenue 6 zpaoycax Llenvcus; obodowams Hna
IMAUPUYECKOM YPOBHE pe3Vibmambvl HAOM00AeMblX IKCNEPUMEHMO8 U CMpoums UHOVKMUGHbIE
66160001, NPUMEHAMb NOTYYEHHbLE 3HAHUSA K PeULeHUI0 KAYeCEEHHbIX 3a0ady.

IT ypoBeHb

YMeTb: npumensams nonyyeHHvle 3HaHUsi K 00bACHEHUIO A61eHUl, HaDII00aemMblx 8 Npupooe U Obimy.

Ha ypoBHe npuMeHeHHs1 B HECTAHAAPTHBIX CUTYalUsIX

[ ypoBens

O06o0mare: nonyuennvie npu uzyueHuU memvl 3HAHUA, NPEOCMABIAMb UX 8 CIMPYKMYPUPOBAHHOM
suoe.

CpaBHUBaTb: cmpoeHue u CoUCMBa 2a308, HCUOKOCMel U meepobix me.

VYMeTb. 8bInonHAMb IKCNEPUMEHMANbHbIE UCCIe008AHUSL, YKAZAHNbIE 8 3A0AHUAX K Napazpagdam u 6
paboueti mempaou (s6neHue ouggysuu, 3asucumocms ckopocmu ouggyzuu om memnepamypol,
e3aumooelcmeue MoieKyl, CMavyusanue, KANULIApHble SA81EHU).

MexaHu4eckne CBOCTBA JKUAKOCTei, ra30B U TBepAbIX TeJl 12 4

JaBnenue TBepabIx Ten. J[aBieHue rasa, ero 3aBUCUMOCTh OT TeMIIEpaTyphl U 00beMa rasa.
[lepenaua naBneHus razamu U XKUIKOCTSIMH. 3akoH [lackans. JlaBneHue >kMIKOCTH HA THO M CTEHKH
cocyna. PaBeHCTBO naBiieHUI )KUIKOCTH HA OJHOM M TOM K€ YPOBHE IO BCEM HAITPABJICHUSIM.
3aBUCHMOCTD JaBIICHUS KUJIKOCTH Ha JHO U CTEHKH COCY/a OT BBICOTHI CTONI0A KUAKOCTH U €€
m1oTHOCTH. CooO1Iaomuecs: CoCyibl. 3aKOH COOOIIAOIINXCS COCYIAOB JIJIsi OTHOPOAHON KHUIKOCTH.
3aKoH COOOIIAIOIIMXCS COCYAOB ISl PA3HOPOIHBIX KHUAKOCTEH. YCTPOMCTBO U MPUHIUT IEUCTBUS
er[paBanecxoﬁ MaimruHel. COOTHOIIIEHNE MCKAY CUJIaMHU U IJIOMaAbIO HOpHIHGfI FHﬂpaBHHHGCKOﬁ
MAaIIMHBI. YCTPONCTBO U MPUHILMUI ACUCTBUS THAPaBINYECKOro rmpecca. COOTHOIIEHHE MEXKIY
BBEICOTOU noabemMa 1 OIyCKaHUA HOpHIHGI\/'I n ux rmomam)}o*.

KIIJI runpaBnuyeckoit Mmamuubel*. ATMochepa. ATmMocdepHoe nasienue. Mizmepenue

MOC(EpHOTo TaBICHUS OT BHICOTHI HAJl YPOBHEM MOPsL. aTMOC(epHOTo aaBieHus (onbIT Toppryerm).
Hopmanbaoe armocepHoe naBnenue. 3aBucuMocTh arbapomeTpsl: pTyTHBIN U aHepoua. BiausHue
aTMOC(hEepHOTO JIaBJICHUs Ha KUBOW OpraHU3M.

Brrrankusatomias cuna. [Ipupoaa BEITAIKUBAIOIIEH CHIIBbI. 3aBUCHUMOCTD BBITATKHUBAIOIIEH CHITBI OT
TJIOTHOCTH KUAKOCTH U OT 0ObeMa Tena. 3akoH Apxumena. Brrtankuparonias cuia B razax. [1maBanue
cynoB. BosnmyxomnaBanue.

Crpoenue TBepabix ten. Kpucrammueckue tena. Kpucrannudeckas pemetka. MOHOKPUCTAIUIBI U
MOJTUKPUCTAIIIBI. AHHU30TPOIHS MOHOKPUCTAIIIOB™.

AmopdHroe cocrostare TBepaoro tena. dedopmarus. Yrpyras u miactadeckas aedopmarus. Bumbt
nedopMaIum: pacTshKeHUe, CoKaThe, CIABUT, KpydueHue, n3rud. CBoWCTBa TBEPABIX TeJ: TBEPAOCTb,
IIPOYHOCTh, XPYIKOCTb, YIPYIOCTh U IIIACTUYHOCTb.

H.]'IaHI/IPOBaHHI)Ie pe3yJabTaTbl

Ha ypoBHe 3annoMuHanust

I ypoBens

HaswiBatb: ¢Qusuueckue éenuuunst u ux ycnoguvie oboznavenus: oasnenue (p), oovem (V),
nnommuocms (p), cuna (), eounuywt smux eenuuun: Ila, m°, ke/m’, H; pusuueckue npubopoi:
Manomemp, bapomemp, 3HaAYeHUEe HOPMATbHO20 AMMOCHEPHO20 0aBeHUs.

BocrnpousBoauthb: onpedenenus nowsmuii: ammocgheproe dagnenue, oegpopmayus, ynpyas
Odehopmayust, nracmuyeckas oepopmayusi;, Gopmyivl: 0asLeHUs HCUOKOCHU HA OHO U CIEHKU cOCYOd,
COOMHOULEHUSL MeNCOY CULAMU, OetiCMBYIOWUMU HA NOPUIHU SUOPABIUYLECKOU MAWUHBL, U NIOWAOLIO
nopuiHel,; bIMAIKU8aOujell CUibl; 3aKouwvl. 3akon Ilackans, 3aKoH Apxumeoa,; yci08us Nia8aHUs.
mei.

OmnwuceiBate: onvim Toppuueniu no uzmepenuro ammocgheproco 0asieHus; Onvlm, OOKA3bl8AOUULL
Hanuyue 8blManKugaroujell Cuibl, 0elUcmsayrouieli Ha NOZPYHCEHHOE 8 HCUOKOCTb MeIo.

Pacrio3naBarb: pasziuumnsie 8udbl depopmayuu meepovix mei.

II yposenn



BocrnipousBoauTh: ghopmynsl: coomuouenuss pabom mano2o u 601buo20 nopuiHell 2uopasiuyecKoll
mawunsl, KITJ[ cudpasnuueckori MauiuHul.

Ha ypoBHe noHMMaHus

[ yposens

[IpuBOAUTE TPUMEPBL:  ONBIMOS, ULTIOCMPUPYIOWUX 3aKoH Tlackans, onvimos, O00KA3bIBAIOUWUX
3a8UCUMOCTb OABTIeHUS HCUOKOCMU HA OHO U CIEHKU COCYOa OM 8bLCOMbL CIMONOA HCUOKOCIMU U OM ee
NJIOMHOCMU,  COOOWAIOWUXC COCYO08, UCNONb3VEeMbIX 6 OblMmy, 68 MeXHU4ecKux YCmpoucmeax;
PAZNMUYHBIX 8UO08 Oehopmayuu, NPOAGIAIOUUXCS 8 NPUpPooe, Oblmy U NPOU3BOOCMEE.

OOBACHATE: NpUpPoy: OasleHuss 2asd, €20 3a8UCUMOCIbL OM memMnepamypuvl U 00bema Ha OCHOGe
MONEKYIAPHO-KUHEMUYEeCKOll  eopuy  CMpPOeHusi  geujecmsd;  ammoc@epHozo  0asileHus,
8bIMANKUBArOWel Culbl,  npoyecc nepeoayu O0AagleHuUs HCUOKOCMAMU U 2ad3aMu HA OCHO8E UX
BHYMPEHHE20 CMPOEHUs, He3ABUCUMOCMb OABNeHUs HCUOKOCMU HA OOHOM U MOM Jice YPOGHE Om
Hanpaeienus,  3aKOH COOOWAoWuxcsi cocyoo8, NPUHYUN Oeucmeus 2uopasiuideckol MauuHbl,
VCMPpOUCME0 U NPUHYUN OeUCmBUsL. SUOPABIULECKO20 npecca, pmymno2o bapomempa u b6apomempa-
amepouoa, niasauue mei, OMIUYUE KPUCMALIUYECKUX MEepOblX meil Om AMOPQHBIX.

BoeiBoguts. gopmyny coomuowenus mexcoy cunamu, 0eucmayiomumu Ha NOPUHU eUOPA8IUYLeCKOU
MAwumsl, U NIOUWAOLI0 NOPULHEIL.

II ypoBenn

OOBSCHATD: AHU30MPONUIO CEOUCTE MOHOKPUCMAILILOS.

BreiBoauTh. ucnonvsysn memoo mooenuposanus, opmynsvl. 0aieHUs HUOKOCMU HA OHO U CMEHKU
cocyoa, gvimanxusaowell (apxumeodosoli) cuivl,  COOMHOUuleHue pabom, co8epulaemvlx NOPULHAMU
2UOPABTULECKOU MAUUUHDL.

Ha ypoBHe npuMeHeHHsI B TUIIMYHBIX CUTYaIUAX

[ yposens

YMeTh:  Habmodamv: sAGleHue nepeoauu O0AagleHUss HCUOKOCMAMU, Oelicmeue HCUOKOCMU Ha
NoO2pyICeHHOe 8 Hee Meo, pA3luyHble 8UObL dehopmayuy meepovix mei, KOHCMPYUPOSams npubop
ons demoncmpayuu 3axkona llackana;, uzmepams. Oagienue HCUOKOCMU HA OHO U CMEHKU cocyod,
ammocgeproe Oasnenue ¢ NOMOWbIO Oapomempa- amepoudd,  UCCLe008aAMb. 3ABUCUMOCHDb
8bIMANKUBAIOWEl CUbI OM NJIOMHOCIU HCUOKOCMU U 00beMa NOSPYHCEHHOU Yacmu meid, YCl08Usl
naasanus mei, 8uovl oeghopmayuu;, AHATUIUPOBAMb GIUAHUE USMEHEHUs. CIMPOeHUs 8eujecmead Ha e20
ceolicmaa.

[Mpumenste:  3axon Ilackana K o0OvACHeHUIO AGNeHUll, CEA3AHHLIX C nepeoayell O0asleHUs.
HCUOKOCMAMU U 2azamu, @opmynvl: Oisi pacdema O0delenus 2a3d HA OHO U CMEHKU cocyod;
COOMHOULEHUS MeNCOY CUNAMU, OeUCMEYIOWUMU HA NOPUIHU SUOPABIULECKOU MAWMUHbL, U NIOUA0bIO
NOpUIHell, blMAaIKusaoujell Cuibl K peuenuio 3a0ay.

II ypoBens

YMeTh: Gulpawusams KpUCmaiivl U3 HACLIUEHHO20 PACMBOPA CONlell.

[IpuMeHATb:  coomHoweHue medxncoy 6blcOmMOol HEOOHOPOOHBIX HCUOKOCMEU 8 COOOUAoUUXCSL
cocyoax u ux NIOMHOCMbIO K peuleHuio 3a0ad; «3010moe npasunioy mexanuku u gopwyny KIIJ] k
pacuemam, C8A3aHHbIM C paboOmMou 2UOPABIUYECKOU MAUUUHDL.

Ha ypoBHe npuMeHeHHs1 B HECTAHAAPTHBIX CUTYalMAX

[ ypoBens

O06001maTe: «3010moe NPasuIo» MexaHuKu Ha pasiuyHvle MexaHusmol (2UOPA8IUYecKas MauuHa).

[IpuMeHaTh: Memoo modenuposanus npu nOCMpoeHuUU 0eOYKMUBHO20 8bl800ad Yopmyn: 0asieHus
HCUOKOCMU HA OHO U CMEHKU COCYO0a, bIMAIKUBAIOU el CUTDL.

Hccneooeams: ycnoBus IJIaBaHUS TeEIl.

TenJioBble siBaeHus 12 4
Tennosoe aBmwxenue. Tepmonnnamuueckas cucreMa. CocrosiHue cuctemsl. [Tapamerpsl cocTosHUS.
TemoBoe paBHOBecue. Temneparypa Kak mapaMmeTp COCTOSHHs CUCTeMBI. M3MepeHne TeMIieparypsl.
[Mkana [enscus. Hlkansr @apenreiita u Peomiopa. AbdcontoTHas (TepMOIMHAMHYECKAs) IIKaIa
Temneparyp. AOCONIOTHBIN HyNb Temneparyp. CBsi3b MeXly TeMmmeparypoi no mkasne Llenbcus u no
abcomoTHOM 1mKase. CoBepieHre paboThl CKATHIM BO3LyXOM.



BuyTpenHsst sHeprus. 3aBUCUMOCTh BHYTPEHHEH SHEPruu Tela OT ero TeMIepaTypbl, MACChl U OT
arperatHoro coctosiHusi. CrnocoObl M3MEHEHUS! BHYTPEHHEN SHEpruu Teja: COBEepIIeHHE paboThl U
Teronepenaya. Pabora raza*.

TeronpoBogHOCTh. TeNIONPOBOAHOCTD ra30B, KUAKOCTEN U TBEPABIX TEIN. YUeT
TEIUIONPOBOIHOCTH B TEXHUKE, CTPOUTENLCTBE, ObITY. KoHBekns B ®uAKoCTIX. KOHBEKIMS B razax.
[TepeHoc BemecTBa MPU KOHBEKIIWU. V3TydeHre SHEPTUU HArPETHIMU TeJIaMU. 3aBUCUMOCTH SHEPTUH
U3TyUYEHUs OT TeMIIepaTypbl Tea. YCTPOHCTBO TepMoca. Poib u3nydeHus u Apyrux BUIOB
TEIUIONIEPEIauy B )KU3HU PACTCHHIA U KHBOTHBIX.

KonudecTBo TemnoThl. 3aBUCUMOCTH KOJIMYECTBA TETJIOTHI OT MACChl TeJa, U3MEHEHUS ero
TEMIEPATYphl U PO/ia BELIECTBA, U3 KOTOPOT'O CIIEIaHO TeJo. YielabHas TeIJI0EMKOCTh BEILIECTBA.
®dopmyna uig pacyeTa KOJIMYeCTBa TEIJI0ThI, HE0OXOMMOTO AJIs HarpeBaHUs Tena.

VnenbHas TEIUIOTa CrOpaHus TOILTNBA. PacueT KomrmuecTBa TEIUIOTHI, BBIICISIFOIIETOCS TIPH MTOTHOM
CrOpaHUU TOTUIHBA.

V3meHeHne BHYTpEHHEH SHEPTHH Tella MPH TeIuIoIepeiayue, Mpu COBEPIICHUHN paboThI.
OpHoBpeMeHHOE M3MEHEHHE BHYTPEHHEW YHEPruH Teja MpH TeIIonepeaade u Ipy COBEPIICHUH
pabotel. [lepBrIif 3aKOH TEPMOTUHAMUKH.

IInanupoBaHHbIe pe3y/ibTAThI

Ha ypoBHe 3annoMuHanust

I yposens

HaswiBath: ¢usuueckue senuyunsl u ux yciosHuvle obosnauenus. memnepamypa (t, T), énympennss
onepeus (4), xonuuecmso meniomul (Q), yoenvHas menioemkocms (c), yoenvbHas menioma c2opanus
monauea (q); eounuyvt smux eeruvun. °C (K), Hoc, Hoc/(ke * °C), Hoc/ke; usuyeckue npubopol:
mepmoMemp, Kaiopumemp.

Wcnonw3oBaTh: npu onucanuu AeneHuti NOHAMUs. CUCMeMd, COCMOAHUE CUCeMbl, napamempul
COCMOSIHUSL CUCTEMbI.

BocripousBoauTth:  onpedenenus nowamui. menniogoe  08UdCEHUe, MeNni08oe  pasHosecue,
BHYMPEHHAA DHepaus, menjionepeoaid, menionposoOHOCMb, KOHBEKYUsl, KOAUYECHmEo Meniombl,
VOenbHAsl Meni0eMKOCmb, VOelbHAs Menioma C2opaHus MOnaueda; Gopmyavl 01s paciema
KOIUYecmea menjiomol, HeobX00UM0o20 O/l HA2Pe8anus Ul GblOeNAI0ue20Cs NPU OXAANHCOeHUU mena,
KOIUYeCmea menjiomal, 8blOEN[AI0ue20Cs NPU C2OpaHuu MonIued,; nepewlil 3aKkoH mepmoOUHAMUKU.

OnuceIBaTh: onsimvl, ULIOCMPUPYIOUWUe. USMEHEeHUe 8HYMPEeHHell dHepeuU meia npu cogepuieHun
pabompvl; sA61EHUA MENnIONPOBOOHOCMU, KOHBEKYUU, USLYYEHUS, ONblMbl, NO3B0NAIOUUE BBECU
noHsMuUe YO0enbHOU Meni0eMKOCmu.

Pasnmuare: cnocobwvl mennonepedauu.

II yposenn

BocripousBoauTth: onpeodenenus noHAmMull:  cucmemd, COCMOAHUE CUCEMbl, Napamempbvl
COCMOsHUSA, aDCONIOMHAs (MepMOOUHAMUYECKAs) meMnepamypa, abColiomublil Hyilb memMnepamyp.

OnwuceiBaTh. npunyun nocmpoenus wxan Papenzetima u Peomiopa.

Ha ypoBHe noHMMaHus

[ ypoBens
Ilpusooums npumepvie. UBMEHEHUS BHYTPEHHEH YHEPTHH TeJa MPU COBEPILIEHUHU padOThI, MyTeM
TEIUIoNepeIayy; TEIIONPOBOAHOCTH

HN3meHeHue arperaTHbIX COCTOSIHMI BellecTBa 6 4

[TnaBnenue TBepabix Ten. Temneparypa riaBnenus. OObsiCHEHHE TTPOLIECcca TUIABICHUS C TOUKH
3pEHUS MOJIEKYISIPHO-KHHETUYECKOW TEOPUH cTpoeHHus BemecTBa. Kpucramnuzamnus. Temneparypa
kpuctaunzanuu. [InaBnenue u kpuctamumsanus aMOppHBIX Te. YaelbHas TEIIoTa IJIaBJIeHUS.
®dopmyna uig pacyeTa KOIWYECTBA TEIIOThI, HEOOXOAMMOTO /IS TUIaBJICHUS Tea.

[TapooOpa3zoBanue. Mcnapenue. 3aBUCUMOCTh CKOPOCTH UCTIAPEHHS OT POJa KUJIKOCTH, TUIOIIAIH €€
MOBEPXHOCTHU U Temreparypsl. [loHmkeHrne TemnepaTypbl )KUIKOCTH P ucnapeHun. KonaeHcamusi.
Hacermmennsiii nap. 3aBUCMMOCTD AaBJICHHS U TUIOTHOCTH HACBIIIEHHOTO TMapa OT TeMIepaTyphl.
Henacepimennsiit map. Kunenue. Temneparypa KumeHus.



DHepreTuyeckue MpeBpalleHus B Ipolecce KUMEeHUs. YAeabHas Tem1oTa napoodpa3oBaHusl.
dopmyra Ui pacdeTa KOJMYECTBA TEIUIOThI, HEOOXOIUMOTO JIJTsl KHUIIEHUS KUAKOCTH U
BBIJICTISIFOLIETOCS TIPU €€ KOHACHCAIIHH.

AOcomnoTHasl 1 OTHOCHUTEJIbHAS BIAXXHOCTh Bo3ayxa. Touka pocel. BonocHoii rurpomerp. 3HaueHue
BJIQXKHOCTH BO3yXa JJIsl )KU3HEEATEIbHOCTH YeJIOBEKa.

IInanupoBaHHbIE Pe3yJIbTATHI

Ha ypoene 3anomunanusn

[ yposens

Has3zvisamy: ghusuueckue enuuunvl u ux yciosHvle 0003HayeHus: yoenbHas menjioma niasienus (),
yoenvhas menioma napooopasosanus (L), abcomommuas enaxchocms 6030yxa (p), OMHOCUMETbHAS
srasicHocmp 6030yxa (¢h); eOunuywl smux eenuuun. Jjic/xe, ke/m’; usuueckue npubopel: mepmomemp,
euzpomemp.

Bocnpouzeooums: onpedenenus nowsmuil: niaeieHue U KPUCMALIU3AYUA, MeMnepamypd
NIaeieHusl (KpUCmaiiuzayuu), yo0eivras menioma nidaeieHus (Kpucmaiiuzayuu), napoobpaszosauue,
ucnapenue, Kuneuue, KOHOeHCAyus, memnepamypa Kuneuus (KoOHOeHcayuu), yOelvbHds Mmenioma
napoobpazosanus  (KOHOeHCAyuu), HACLIWEHHbI Nnap, aOCONIOMHASL  GIANCHOCMb  8030YXd,
OMHOCUMENbHAS GNANCHOCb 8030YXA, MOYKA POCbL, (hopmyNbl Ol pacyema: Koauuecmed menjiomol,
HeoOXo0uM020 O NIAGLeHUs. (KPUCMALIU3ayul); Koauuecmed meniomol, HeooXooumozo O
napooobpazosanus (KOHOeHcayuu);, OMHOCUMENbHOU BIANCHOCMU 8030YXd, 2pAuKu 3a8UCUMOCTNU
memnepamypvl  geujecmea  Om — 6peMeHU  Npu  Hacpesamuu  (OX1axcoeHuu),  NAAGIeHUU
(kpucmaniuzayuu), Kunenuu (KOHOeHcayuu,).

Onucvieamv: HaOnI00aemble ANEHUs. NPeSPAUeHUsl 8eULeCNBA U3 0OHO20 A2Pe2amHo20 COCMOSHUS
6 opyeoe.

II ypoBens

Bocnpouzeooums: nonamue OuHamuuecko2o pasHosecus Mexcoy HCUOKOCMbIO U ee NapoM.

Ha yposne nonumanusn

I ypoBens

IIpusooums npumepul. acpecammuvix npespaujeruii seuyecmea. Oo0vacHAmMb HA OCHO8E MONEKYIAPHO-
KUHeMuUYecKoumeopuy CmMpoeHus 8eecmsea U IHEPLemuyecKux npeoCmasieHull: Hnpoyeccol:
Naasnenus U Omeepoesaniss KPUCMAIIUiecKux mei, NiasileHus U OmeepoesaHus amoppuvix mei,
napooopazosanus, UCNapenus, KUNeHus U KOHOeHCAyuu, NOHUNCeHUe MemMnepamypvl HCUOKOCMU Npu
ucnapenuu.

ObvsicHAMb HA OCHOBE MONEKVIAPHO-KUHEMUYeCKol meopuu CmpoeHus 6euecmsd: 3d8UCUMOCb
CKOpOCMU UCNAPEHUsI HCUOKOCIU OM ee memMnepamypbul, om pooa HCUOKOCMU, OM OBUNCEHUS 8030YXd
Ha0 NOBEPXHOCMbIO AHCUOKOCMU, OABlleHUsl HACLIUWEHHO20 napa om memnepamypul, 0bpasosanue
HACLIUWEHHO20 Napa 8 3aKpulmom cocyoe.

ObvsicHamb: epaguxu 3a8UCUMOCIU MEMNEPamypbl 8euiecmsea om epeMeHU npu e20 NiasileHul,
KPUCMANIU3ayuu, KUnemuu U KOHOEHCAyuu, @OU3UYecKUull CMbICl NOHAMUU: YOelbHas menioma
niasneHus (Kpucmaiiuzayuu), yoeivHas menioma napooopazosanus (KOHOeHcayuu).

II ypoBens

ObvscHAMb: 3a8UCUMOCIL MEeMNepamypbl KUNEHUs om 0dGleHUs;, OMHOCUMETbHOL 1ANCHOCMU
6030yXa 0m memnepamypeul.

Ilonumams: umo niasneHue u KpUCMAaiIu3ayus, ucnapenue u KOHOeHcayus — nPomuBOnoLONCHble
npoyeccol, nNpouUcxoosiujue 00HOBPEMEHHO.

Ha ypoene npumenenus 6 munuuHslX CUMYAUUAX

[ yposens

Ymems: mnabniodamv 3asucumocms memnepamypvl KpPUCMALIUYECKO20 Geujecmea Npu e20
naagnenuy (KpUCmaiiuzayuu) om epemenu; UCciedo8ams 3d8UCUMOCTNb MeMNEPAmypbl HCUOKOCIU
npu ee Kunemuu (KOHOeHcayuu) om epemeru; Cmpoums 2papux 3a8UCUMOCU memMnepamypsl meid om
8peMeHU Npu HacpesaHuu, NIAGNeHUU, KUNEeHUU, KOHOEHCayul, KPUCMAIIU3AYUU, OXTANCOEHUU,
Haxooums NoO 2paguKky 3HAYeHUs elUYyUH U BbINONHAMbL HeoOXooumMble pacdemsl, UMepsms
BILAACHOCMb B030YXA, ONPEOelAMsb NO 3HAYEHUIO AOCOIIOMHOU BILANCHOCIMU 8030YXd, 8bINAOEm iU Pocd
npU NOHUIICEHUU MeMNepamypvl 00 ONpedesieHHO20 3HAUEeHUsL.

Ipumensamu: opmynsi: 018 pacuema KOIULecmea meniomsl, NOIYYEHHO20 MeloM NPpU NideleHUuU
UNU OMOAHHO20 NPU KPUCMATIUZAYUU, KOIUYeCm8a meniomsl, NOJIYYEHHO20 Mel0M NpU KUNeHUU Ul



OMOAHHO20 NPU KOHOEHCAYUU; OMHOCUMETbHOU BILANCHOCIIU 8030YXA K PEUleHUIo 3a0ay.

Ha yposne npumenenus ¢ HeCmaHoapmHyIX

cumyayuax

[ ypoBens

Obobwams: 3HaHUA 00 Azpe2amubiX NPespaujeHUsx 6eujecmsed U mexanusme ux npomeKauus, oo
VOEIbHbIX 8eIUYUHAX, XAPAKMEPUZVIOWUX aepe2amHble NpespaujeHus geujecmsa (yoenvhas menioma
nasieHus, y0eibHas menioma napooopaso8aHus).

Cpasnueams: YOeIbHYl0 MENIomy NAAGIeHUs (KpUCmaiiuzayuu) u YOelbHYl0 Meniomy
napoobpazosanus (KoHoewcayuu) no 2pagpuxy 3a8UcCUMOCmU meMnepamypsvl PA3HbiX eeujecms om
8peMeHU; NPOYecCbl UCNAPEHUS. U KUNEHUSL.

AHanuzuposamu: e1uAHUE BIAHCHOCMU 8030YXA HA JHCUSHEOesIMEIbHOCb YeNl08eKd.

TenJioBble cBOiiCTBA ra3oB, ;KMAKOCTel U TBepAbIX 4 4

CBs3p MEX Iy TapaMeTpaMu COCTOSIHMS ra3a. 3aBUCUMOCTD JIaBJICHMSI ra3a JaHHOM MaccChl OT
o0bema IpH MOCTOSHHOM TeMIleparype, 00beMa ra3a JaHHOM Macchl OT €ro TeMIIeparypbl pu
MIOCTOSIHHOM JIaBJICHUH, JIaBJIEHUs ra3a JJaHHON MacChl OT TEMIIEPATYPhl MPH ITOCTOSIHHOM 00beMe.
I'pauk xaxxaoro mporuecca.

OO0BsicHEHHE Ka)KI0ro Mpolecca Ha OCHOBE MOJIEKYIISIPHO-KUHETUYECKOM TEOPUH CTPOSHHUS
BellecTBa. [ paHuIbl MPUMEHUMOCTHU KaX/10T0 3aKoHa. CBsA3b aOCONIOTHON TeMIepaTypbl U CpeaHen
KUHETUYECKON 3HEepruu ABMKeHUs Mojekyn™. [I[puMeHeHne ra30B B TEXHUKE.

TemnnoBoe pacupenue TBEpAbIX Tel U KuakocTted. TemnepaTypHbli KO3 (GULIUEHT pacIMpeHusl.
dopmyra 3aBUCUMOCTHU JJIUHBI TBEPJIOTO Telia OT Temreparypsl. TemmneparypHblii KOOQPHUIHEHT
00BEMHOI0 pacHIMpeHus™. Y4eT TerioBoro paciupeHusi TBEpAbIX TEI U KUAKOCTEH B TEXHUKE.
OCOOEHHOCTH TEMJIOBOTO PACHIMPEHUS BOJIBI.

TerutoBsie nBurareny. OCHOBHBIE YACTH TETUIOBHIX ABHrareiei. KoagduuueHT mone3Horo necTBus
(KIII) terutoBoro nBurarens. J[Burarenb BHyTPEHHET0 CropaHus: yCTPOUCTBO, IPUHIIMIT ASHCTBUS,
npumenenne u ero KI1JI. YcrpoiicTBo, mpuHIMIT NeicTBUS U TpUMeHeHHe napoBoi TypOuHbI. KI1/]
napoBOH TypOUHBI.

TeruioBbIe ABUTATENN U OXPAaHA OKPYKAIOIIEH Cpeabl.

IInanupoBaHHbIE Pe3yJIbTATHI

I ypOBCHb

Haszvieamo: @usuveckue eeruuunvl u ux yciosuvie 0003HaueHusi: oasieHue (p), obwvem ((),
memnepamypa (T, t); eounuywvr smux eenuuun: Ia, m°, K, °C. ocrnoenvie wacmu nio602o0 menioozo
osucamens, 3navenus KII/[ 0sueamensn eHympenne2o ccopanus u naposoul mypouHul.

Bocnpouszeooums: gopmynsi: aunetinoeo pacuupenus meepovix men, KIIJ mennosoeo dsueamens;
onpeodenenus nousmuil: meniogot ogueamens, KII/[ mennosoco osucamensi.

Onucvilgamb: onvimsl, No0380NA0OWUE YCIMAHOBUMb 3AKOHbI UOEANbHO20 2a3d, YCMPOLUCMEO
o8ueamest 6HYMpPeHHe20 C2OPaHUs U napo8ou mypouHbl.

I ypOBEHb

Haszvieamu: ¢usuueckyro geruuuny u ee yciosnoe obOO3HaAyeHue: memnepamypmviii Koagguyuenm
00beMH020 pacuupenus (a); eOunuyy smou eenudumnl: 2pao’ um K.

Bocnpouzeooums: onpedenenue nonamus abComtOmMublil Hyib MmemMnepanmypbl.

Ha yposne nonumanusn

I  ypOBEHb

Ilpusodums npumepvt :. ONLIMOS, NO3BONAOWUX YCMAHOBUMb OISl 2A3d OAHHOU MACChl
3asucumocmu. 0asieHus om oovema npu NOCMOAHHOU memnepamype, 00vema om memnepamypsbl npu
NOCMOSIHHOM 0d8leHul, OA8/IeHUsl O MeMnepamypsbl npu NOCMOAHHOM 00bveme, yuema 6 MeXHUKe
MeNni068020 paCUUpPeHUss Meepoblx mel, Menio8020 PACUUPeHUs MEepobiX mel U HCUOKocmell,
Hab00aemMo2o 6 npupooe u mexHuxe.

Obvsacuamys:  2a3oevbie 3aKOHbI HA OCHOBE MONEKYIAPHO-KUHEMUYECKOl Meopuu CmpOeHusl
sewecmea; npuHyun pabomuol 08uU2amensi GHYmpeHHe20 C2Opanusl U naposol mypouHusl.

Ionumams: epanuybl NPUMEHUMOCIU 2A308bIX 3AKOHO8, NOYeMY U KAK Y4UMblEArom MmMeniogoe
pacuiuperue 6 MmexHuKe, HeoOX0OUMOCMb HAIUYU XOLOOUIbHUKA 6 MENI08OM Osucamere;



3a6UCUMOCNTb [{Hﬂ mMeniogo2o osucameins om memnepamypbl Hacpesamelisid U XOJLOOUNbHUKA.
II ypOBEHb

OOBACHATB: CBA3b MEXKIY CpeAHEN KHHETUYECKOM SHepruel TemnaoBOro ABMKEHHSI MOJIEKYIT U

a0COIOTHOM Temreparypoi; Gu3nYecKuil CMbICT a0COIFOTHOTO HYJISL TEMIIEPaTyphl

JJiIeKTpUYecKHe siBJIeHus 6 4

DNEKTpUUYECKUN 3apsif. DIEKTpUUECcKoe B3auMoaencTBue. [lonokurenbHble U OTPULIATENIBHBIE
3apsabl. B3zauMmoneicTBUE OMHOMMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX Tel. DJIEKTPOCKON U
AIIEKTPOMETP.

JlenuMOoCTh 3JEKTpUUYECKOro 3apsaa. 3apsaa U Macca anekrtpoHa. Ctpoenue aroma. Monenu
IIPOCTEHIINX aTOMOB.

Onexrpusanus tea. OObsICHEHNE SBJICHUSI IEKTPU3ALUY TEJI HA OCHOBE CTPOEHUS aToMa. 3aKOH
COXPaHEHUs AIEKTPUUECKOTO 3apsana. OyHnaMeHTanbHbIN XapaKkTep 3aKOHA COXPaHEHMsI 3apsia U
IpaHULbl €r0 NMpuMeHuMOoCTH. 3akoH Kynona™. YcTpolcTBO U MpUHLIKI AEHCTBUS KPYTHIIBHBIX
BecoB*. AHajorus Mexy 3akoHoM KyloHa 1 3aKOHOM BCEMUPHOTO TATOTEHHsI, X OOIIHOCTb U
paznuuus’®.

[Tonsitue 06 snexTpudeckoM moje. CymecTBOBaHUE 3IIEKTPUYECKOTO MOl BOKPYT
Ha’JIEKTPU30BAHHBIX TeJI. DJeKTpuyeckas cuia. HanpsskeHHOCTD aneKTpudecKkoro nosis. Jinauu
HaNPsHKEHHOCTH AJIEKTPUUECKOTO0 1ouisd. MoaenpHbli XapakTep JUHUM HanpspkeHHOCTH. [Ipumepsl
JIMHUM HaIPSDKEHHOCTH MPOCTEUIINX ANIEKTPUUECKUX MTOJIEH.

Onexrpuszanus yepes BiuusHue™. [Iposoanuku u qusnektpuku. [Tonynposonuuku. O0bsicHeHHE
JICJIEHUs] BEIIECTB HA MMPOBOJHUKH U AUAJIEKTPUKU Ha OCHOBE 3HAHUI O CTPOCHUHU aToMa.
[TpoBOAHMKH U TUAIEKTPUKU B SJIEKTPUUYECKOM ToJje. ™

IInanupoBaHHBIE Pe3yJIbTaThI

I ypoBens

Ha3zvieamo: ¢usuueckue eenuuunvl u ux yciosHvlie 0003HAUEHUs. INEKMPUHecKull 3apsao (q),
HanpsaxcenHocms  anekmpuyeckoeo nons (E); eounuyvr smux eemuuun: Kn, H/Kn; nonamus:

NONOHCUMENIbHBLI u OMpUYAMenbHblll  INeKMPUYecKull 3apso0, J1eKmpOoH, NPOMOH,
HelumpoH, gusuueckue NpubOpsvl U YCMPOUCMBA: INEeKMPOCKON, IIEeKMpoMemp,  NeKmpo@dopHas
Mawuna.

Bocnpouzeooums: onpedenenus nonamuil: snexmpuyeckoe 83aumooelcmaue, NeKmpu3ayus mei,
NPOBOOHUKU U  OUINEKMPUKU, NOIOHCUMENbHLIN U OMPUYAMENbHbll UOH, 3JleKmpuieckoe noie,
eKmpudeckass — Culd, HANPIA’CEHHOCMb  JNIeKMPUYecKo20  Noas,  JUHUU — HANPAXCEHHOCMU
NEeKMPUYECKO20 NOJIS, 3AKOH COXPAHEHUsL INeKMPUIecKo2o 3apsod.

Onucvieamy: Habnooaemvle 1eKMpuiecKkue 83aumMooelicmeus mei, JNeKmpu3ayuio mei, Mooenu
CMpOoeHUs NpOCMeUUx amomos.

II yposenn

Bocnpouzeooums: onpedenenue nonsamus moueunwli 3aps0; saxox Kynouna.

Ha ypoene nonumanusn

[ yposens

ObvsicHamyv:  uzuueckue sA61eHUs:  83auUMOOelCEUe HAIeKMPU30BAHHbIX mell,  AGleHuUe
NEKMPUZAYUU, MOOENU: CMPOEHUsI NPOCMEUUUX AMOMO8, JUHUL HANPANCEHHOCMU NEeKMPUUECKUX
noneu; NpuUHYun Oeucmeusi 3IeKMpOCKONa U 3IeKmpoMempa; dleKmpuyecKue 0coOeHHOCmU
NPOBOOHUKOB U OUINEKMPUKOE, NPUPOOY DNEKMPULECKO20 3apsod.

Ilonumams:  cywecmeoganue 8 npupooe NPOMUBONONIONCHBIX — INEKMPUYECKUX — 3apso08;
OUCKPEMHOCMb IeKMPUYECKO20 3apsa0d, CMbICA 3AKOHA COXPAHEHUS 2NeKMPUYecKo20 3apsaod, e20
gyHoamenmanvuwlli Xapaxkmep, 00bEKMUBHOCb CYULECTNBOBAHUS IIIEKMPULECKO20 NOJISl, GEKMOPHbII
xapakmep HanpsceHnocmu anekmpuyeckozo nois (E).

II ypoBenn
OOBSCHSATB-. MPUHLIUT IEHCTBHUS KPYTHIIBHBIX BECOB; BOSHUKHOBEHHUE AIEKTPHUECKOTO



DJIeKTpUYecKuil TOK 14 4

DNeKTpUYECKUN TOK. YCIIOBUS CYLIECTBOBAHMSI AJIEKTPUUYECKOI0 TOKa. MICTOUHMKH TOKA.
[IpeBpaleHre pa3IMYHbIX BUJOB SHEPTUU B UICTOUHMKAX TOKA B DJIEKTPUUECKYIO. [ anbBaHHUYECKHe
AIIEMEHTHI U aKKyMyJIATOpbI*. JIefCTBUS AJIEKTPUUYECKOTO TOKA: TEMIOBOE, XMMHUECKOE, MArHUTHOE.
[IpumeHeHne NeUCTBUN ANIEKTpUUECKOro Toka. [IpuHImn nelcTBrs rajbBaHOMeTpa. DNeKTpUIecKas
LIEIb U €€ OCHOBHBIE 3JIEMEHTHI. YCIOBHbIE 0003HAYeHUsI, TPUMEHsIeMble Ha cxeMax. Hampasienue
AIIEKTPUYECKOTO TOKA.

Cuna toka. AMniepmeTp, criocod ero BKIIFOYEHHsI B LeNb. DIIEKTpUUECKOe HanpskeHue. Bonbtmerp,
€ro Ha3HaYeHHEe U CIO0CO0 BKIIIOUEHHUS B IIeNb. 3aBUCUMOCTh CHIIBI TOKA OT HAIMPsDKEHUS HA YYacTKe
LIENH NPU TOCTOSIHHOM conpoTuBieHnu. ConpoTusieHue npoBoaHUKa. [Ipupona snexTpuyeckoro
CONPOTUBJIEHUS. 3aBUCUMOCTD CUJIbI TOKA OT COIPOTUBJIEHUSI Y4YaCTKa LIETIH MPU OCTOSHHOM
HaNpsHKEHUH Ha 9TOM ydacTke. 3akoH OMa Ui ydyacTka HenH. YIeIbHOe CONPOTHUBRICHUE
MIPOBOAHUKA. 3aBUCUMOCTb CONPOTUBJIEHUS! TPOBOAHUKA OT €r0 YAEIbHOTO CONPOTUBIIEHUS, JJIUHBI
MIPOBOJIHUKA U IUTOUIAJH €0 MOMEPEYHOro ceueHus. Peoctarsl. YCTpONCTBO MON3yHKOBOIO PEOCTaTa U
ero 0003Ha4YeHHEe Ha CXEME.

[locnenoBarenbHOE U MapaieIbHOE COETUHEHUST MPOBOAHUKOB. Cuila ToKa, HapsDKEHUE U
COMPOTHUBIICHHE B LIETI U HA OTJIEIbHBIX €€ yUacTKaX MpH MOCIeI0BaTeIbHOM U MapaieIbHOM
COETMHEHUSIX.

MOITHOCTB ANEKTPUIECKOTO TOKA. MOIIHOCTh HEKOTOPBIX HCTOYHUKOB U TIoTpeduTeneii Toka. Pabora
anekTpuueckoro Toka. Enqununst padotsr: 1 [k, 1 Brey u 1 kBreu. CueTunk aneKTpuyecKkoi SHEPruH.
HarpeBanue npoBOJAHHUKOB IEKTPUUECKUM TOKOM. 3akoH [[xoyns—Ilenna.

IInanupoBaHHbIe pe3y/ibTaThI

[ yposens

Ha3zvisamyo: usuueckue genuyunsl u ux yciogusvle obosnavenus: cuia moxa (M), nanpsicenue (4),
conpomusnenue nposoonuxa (R), yoervbrnoe conpomusnenue (p), eounuywvl smux eeruuun: A, B, Om,
Om -MM’/M; NOHAMUA: UCMOYHUK MOKA, SNeKMPUYeCKas yenv, Oeticmeus d1eKmpuieckozo moxd
(mennogoe, Xumuueckoe, MacHUMmMHoe); ¢husudeckue nPUOOPbI U YCMPOUCMBA: UCHOYHUKU MOKA,
9/1eMeHMbl 2NeKMPULECKOU Yenu, 2alb8aHoMemp, dAMnepmemp, 601bmMemp, peocmanm, 8ammmemp.

Bocnpouszeooums: onpedenenus noHamuu: 91eKMpUYecKull MoK, CUld MOKA, HAnpsaxiceHue,
conpomueienue, YO0elbHOe CONPOMuUGIeHue, Nnocie008amelbHoe U NapalielbHoe CcoeOuHeHue
NPOBOOHUKO8, pabOMA U MOWHOCMb INEKMPUUECKO20 MOKA, (DOPMYIbL: CULbl MOKA, HANPAICEHUs U
conpomueienus npu nocie008amebHOM U NAPALIeIbHOM COeOUHEHUU NPOBOOHUKO8, CONPOMUBTLEHUS
NPOBOOHUKA (Yepe3 yoerbHoe CONpomueieHue, OMUHY U niouwjadb NONEPeyHo20 CeyeHUs NPOBOOHUKA),
pabomul U MOWHOCMU DNEKMPUUECKO20 MOKA, 3aKOHbL: 3akoH Oma 015l yuacmka yenu, 3aKou J{ocoyis
—Jlenya.

Onucvieamyv: Hab0O0aeMble OeUCmaUsl 2NeKMpPULecKko20 MokKa.

Ha yposne nonumanusn

I ypoBens

Obvsacuamb: YCl08Us Cyuwecmeos8anuus dNeKmpuiecko2o moxa, npupooy 31eKmpuieckoeo moxkda 8
Memannax, AeleHus, WLIoCmpupyrowue Oelucmeus 3NeKmpuieckoeo moka (meniogoe, MAacHUMHOE,
Xumuueckoe), 0elucmeus NeKmpuiecko20 moxka Ha npumepax OblMosviX U MeXHUYeCKUX YCmpoucmes,
nocnedosamenvbHoe U NapaiieibHoe coeouHeHue NPoBOOHUKO8, cpADUKU 3A8UCUMOCTIU. CUbI MOKA
OM HANpAdCEeHUs HA KOHYAX NPOBOOHUKA, CUNbI MOKA OM CONPOMUBIEHUS NPOBOOHUKA, MEXAHUIM
Hazpesanus Memaiiuiecko2o NpoBOOHUKA NPU NPOXONHCOCHUU NO HEMY JNeKMPUYECKO20 MOKA.

Ilonumams.: npespawjenue HympeHHell dSHepeuU 8 ANeKMPULecKyro 8 UCIOYHUKAX MOKA, NPUpPooy
XUMUYECKO20 OelicmEuUs 3NeKmpuUyecko20 moKka,; Quaudeckuii cmMviCi 2NeKmpUuiecko20 Conpomueens
NPOBOOHUKA U YOENbHO20 CONPOMUBLEHUs, CNOCOO NOOKIIOYEHUs AMNnepmempa U 601bMMempad 6
eKMPUYECKYIO Yenb.

II ypoBeHns

ObvsicHamyb: ycmpoucmseo u pabomy snemeHma Bonema u cyxoeo 2anv8anuyecko2o snemMeHma,
npuHYUn pabomul akKyMyIamopd.

Ilonumams: OcHOBHOE omaudUe 2a1bEAHUYECKO20 JNIeMeHma Om aKKyMyIamopd.

Ha ypoene npumenenusn 6 munuuHslx CUmMyayuax

I ypoBens



Ymemv:  ananusuposamv nabnooaemvie A6NeHUA U OOBACHAMbL NPUYUHbL UX BOZHUKHOBEHUS,
BbIYUCTAMb HeU3seCmHble 8enudUuHbl, 6xo0swue 6 3akon Oma u 3axon [ocoyna—/lenya, 6 hopmynsi
nOC1e008aAMENbHO20 U NAPALIEIbHO20 COCOUHEHUs NPOBOOHUKO8, COOUPAMb SNeKmpuyeckue yenu,
NONb306AMbCA: USMEPUMENbHLIMU NPUOOpamu OJia OnpedeleHus CUIbl MOKA 8 Yenu U 71eKmpu4eckKozo
HANPAJICEHUs,, PeOCMAmMOoM,; Yepmumy cxembvl NeKMPUYecKux yenet, 4umamos u Cmpoums paguxu
3a8UCUMOCIU. CUTL MOKA OM HANPANCEHUs HA KOHYAX NPOBOOHUKA, CUNbL MOKA OM CONPOMUBTEHUsS
APOBOOHUKA, UMEPAMb CONPOMuUBIeHUe NPOBOOHUKA NPU NOMOWU BONbMMempd U amnepmempa,
uccne0o8amy: 3a8UCUMOCTIG CONPOMUBTEHUSL NPOBOOHUKA OM €20 YOeNbHO20 CONPOMUBIEHUs, ONUHbL U
NAOWA0U NONEPEUHO20 CeYeHUs; 3A8UCUMOCMb CUNbI MOKA OM CONPOMUGIEHUS V4ACMKA Yenu npu
NOCMOAHHOM HANPANCEHUU HA SMOM YHUACMKe U CUNbl MOKA OM HANPSXMCEHUs HA yuacmke yenu npu
NOCMOAHHOM CONPOMUBLEHUU, NOCTIe008aAMeNbHOE U NAPALIETbHOE COCOUHEHUS NPOBOOHUKOS.

II ypoBens

Ymemu: evinonnsams nHadmoOeHus u dKChepuMeHmsl;, aHAIU3Upo8ams U OYEeHUBAMs pe3yIbmamol
HAONOOEHUS U IKCNEPUMEHMAL.

Ha ypoene npumenenus ¢ Hecmanoapmmuolx

cumyayuax

I ypoBenn

Ymems: npumenams usyuennvie 3aKOHbL U QOPMYIbL K peUeHUI0 KOMOUHUPOBAHHBIX 3A0aY.

Obobwamy: pe3ynvmamvl HAOMOOEHUI U MEOPEMUUECKUX NOCMPOEHUI.

[TpuMeHsTH: TOTyYeHHbIE 3HAHUS ISl OOBSICHEHUS] HEU3BECTHBIX paHee SIBJICHUH U MTPOIECCOB

DJIeKTPOMATHUTHBIE sIBJIeHUs1 7 4
[TocTositHHBIE MarHUTHI. MarHUTHOE MOJIE€ MOCTOSHHBIX MarHUTOB. MarHuTHoe mnose 3emiin.
MarsutHoe 1ose 31eKTpUUecKoro Toka. MarHuTHas MHAYKUUs. JIMHUUM MarHUTHOW MHIYKIUH.
[TpyMeHeHrs MarHUTOB U JIEKTPOMAarHUTOB. JleficTBe MarHUTHOTO IOJIsl HA MPOBOJHUK C TOKOM U
JBIDKYILYIOCS 3apspkeHHYHo yactully. Cuna Amnepa u cuna Jlopenya. DneKTpoJBUTaTeIb
MIOCTOSTHHOTO TOKA.

IInanupoBaHHbIE Pe3yJIbTATHI

Ha yposne 3anomunanus

[ ypoBens

Ha3zvieamyo: ¢huzuueckyio senuuuny u ee yciosrHoe obo3nauvenue: maecHumuas unoykyus (B); eounuyy
amotl eenudunsl: Th; usuueckue ycmpoucmea: s1eKmpomMazHum, 1eKmpoo8ueames.

Bocnpouszsooumv: onpedenenusi noHAmMuil. Ce6epHulil U HONCHLIL MACHUMHbIE NOTIOCH, JTUHUU
MA2HUMHOU UHOYVKYUU, OOHOPOOHOE MASHUMHOE Noje;, Npasuid: npasuio Oypaguuxa, npasuio 1esoll
DVKU; (popmynbl: MOOYIIA 6eKMOPA MACHUMHOU UHOVKYUU, CUTbl Amnepa.

Onucvieamyv: Habnooaemvle 63aUMOOCUCMEUs. NOCMOAHHBIX MAHUMOE, NPOBOOHUKOE C MOKOM,
MACHUMO8 U NPOBOOHUKOS C MOKOM;

—  ONBITHL: OIBIT JpCTEAa, OMBIT AMIIEpa.

Ha ypoene nonumanus

I  ypOBEHb

Obvacuamyv: Qusuueckue A61eHUA. 63AUMOOENUCMEUe NOCMOAHHbIX MA2HUMO8, NPOBOOHUKOS C
MOKOM, MAZHUMOS U NPOBOOHUKOS C MOKOM; CMbIC]I NOHAMUI. MASHUMHOE noje, TUHUU MACHUMHOLL
UHOYKYUU, NPUHYUN OeiICTNBUs U YCIPOUCMEO NIeKMPOO8ULAMelisl.

Tonumamsv: 06b5eKMUEHOCMb CYUECMBOBAHUL MACHUMHO20 NOJA, 83AUMOCEA3b MACHUMHO2O0 NOJAL U
MEKMPUYECKO2O0 MOKA, MOOCNbHbIL Xapakmep JUHUL MACHUMHOU UHOYKYUU, CMBICL 2UNOME3bl
Amnepa o 63aumMoCea3U MAHUMHO20 NOJIA U OBUNCYUJUXCS INEKMPULECKUX 3aPA008.

I ypOBEHb

Ionumamsv: ponb dKCnEpUMEHma 6 U3YYeHUu DIeKMPOMASHUMHBIX AGNeHUll, pOonb Mooenel 8
npoyecce uzuuecko2o NO3HAHUA (Ha npumepe TUHUL UHOYKYUYU MACHUMHO20 NOJIA).

Ha ypoene npumenenus ¢ mMunu4HslX CUMyayuax

I  ypOBEHb

Ymems: ananuzuposams nabarooaemvle d1eKMpOMAHUMHbIE SAGNEHUS U O0BACHAMb NPUYUHBL UX
B03HUKHOBEHUS, ONpedeNsimb Heu3BeCmuble GelUdUHbl, 8X00Auue 6 GOpMyIvl: MOOVISL BeKMopd



MACHUMHOU UHOYKYUU, Ccutvl Amnepa, MAcHUMHO20 NOMOKA, UHOYKMUBHOCMU, KOIhduyuenma
mpancghopmayuu, onpeoensims Hanpagienue: 6eKmopa MAeHUMHOU UHOVKYUU PA3TUYHBIX MASHUNHBIX
nonetl; cunvl, oelucmayrujell Ha NPOBOOHUK C MOKOM 8 MACHUMHOM NOJle, AHAIU3UPOBAMb U CIPOUMD
KApMuHbl TUHUL UHOYKYUU MACHUMHO20 NOJISL, HAOII00amb 63aumMooelicmaue MAeHumos8, Haoiooams
U uccneoogamsv Oelucmsue MAacHUMHO20 MO HA NPOBOOHUK C MOKOM, UCCLe008AMb 3ABUCUMOCTD
oelicmeusi MAeHUMHO20 MO KAMYWKU C MOKOM NpU VEeIUYeHUU CUlbl MOKAd U Npu nomeujeHuu
BHYMPU KAMYWIKU HCENEe3HO20 CePOeYHUKA.

Ipumensamu: 3HaHUs NO ANEKMPOMASHEMUMY K AHATU3Y U OOBACHEHUIO S81eHUL NPUPOODI.

I ypOBEHb

Ymemus: ananuzuposams u oyenusamv pe3yibmamsl HAOIIOOEHUS U IKCNEPUMEHMA.

Ipumenamuo: nonyuenHvie 3HAHUA K PEULEHUI) KOMOUHUPOBAHHBIX 3A0ay NO 1eKMPOMACHEMUIM).

Ha yposne npumenenus

6 HeCMAHOAPMHBIX CUMYAUUAX

[ ypoBens

YMeTh: aHAM3UPOBATh NEKTPOMATHUTHBIE SBIICHUS; CPABHUBATh: KAPTUHBI TIUHUI MarHUTHON

WHIYKIIHA PA3IMYHBIX TIOJICH; XapaKTep JIMHUN MarHUTHOW WHAYKIIMA MAarHATHOTO TTOJIS Y JIMHUAN
HaMPSHKEHHOCTHU AIIEKTPOCTATUYECKOTO TOJSI; 3JEKTPOIBUraTeNh M TEIJIOBOM JABUraTelb; 00001aTh
pe3yaBTaThI HAOMIONCHNUH U TEOPETUICCKUX TTOCTPOCHUI; TPUMEHSTD MTOJTyYCHHBIC 3HAHUS TSI
0OBSICHEHHUSI SIBIICHUH U MPOIIECCOB

Peseps 3 u.



3. Ka.]'IeH,[[apHO-TeMaTI/I‘-ICCKOC IJIAaHUPOBAHUE

KoinyecTBo
No Ha3Banue pazaesia, TeMbl 4acos., Cpoxu
I ()
Ja a
a K
H T
IlepBoHaYaIbHBIE CBEeACHNS 0 CTPOCHNH BelecTBa (6 1)
1 Tb. Pa3zButre B3MIs10B HA CTpOEHUE BenecTBa. MoIeKybl 1
2 JIBmxenue monekyi. ubdysus 1
3 BzanMozeiicTBIE MOJIEKYII 1
4 CmaunBanue. KanwuisipHble sIBIEHUS 1
5 CTtpoeHue ra3oB, KHUJIKOCTEH U TBEPJBIX Tell 1
6 O0600611eH1E U TOBTOPEHHE 1
MexaHudeckne CBOMCTBA JKUAKOCTel, ra3oB u TBepAbIX TeJ (12 4)
7 JlaBneHue KuaKoCTeN 1 ra3oB. 3akoH Ilackas 1
8 JlaBjieHue B )KUAKOCTH M Ta3e 1
9 CooOmiarommuecst CoCyabl 1
10 [mnpasnnyeckas MamuyHa. [ uapaBindeckuii mpecc 1
11 ATMocdepHOe 1aBIeHHE 1
12 JlelicTBUE KUIKOCTH U ra3a Ha MOrPY>KEHHOE B HUX TEJIO 1
13 JlaGoparopnas pabora Ne 1 «l/3mepeHne BbITaTKUBaIOMIEH 1
CHJIBD»
14 Jlabopatopnas pabota Ne 2 «3ydenue ycnoBuit muraBaHust 1
Tem
15 [TnaBanue cynoB. Bo3myxomiaBanue 1
16 KonTponsHas padota o reme «MexaHMUeCKHe CBONCTBA 1
YKUJIKOCTEHN U Ta30B»
17 Ctpoenue TBepabIx Ten. Kpucramiueckue u amopgHbie 1
tena. JlaboparopHas padora Ne 3* «HaOmronenue pocra
KPHUCTAJIJIOBY.
18 | Hedopmarnus tBepabix Ten. Bunsl nedpopmanuu. CoiictBa 1
TBEPJIbIX TeJ
TensioBble siBjaenust (12 v)
19 Temnosoe awxkenue. Temmeparypa 1
20 BuyTpennss sneprusi. CnocoObl H3MEHEHUs! BHYTPEHHEH 1
SHEPTUU
21 TernmonpoBoAHOCTh 1
22 Konseknus. Uznydenne 1
23 Konu4decTBo TEmmoThI. 1
VYnenpHasi TEIVIOEMKOCTh BELECTBA
24 Jlabopatopnas pabota Ne 4 «CpaBHEHHE KOJIMUECTB 1
TEIUIOTHI TP CMEIIMBAHUH BOJIbI PA3HOH TeMIlepaTyphbi»
25 Pemenune 3amau 1
26 JlabGopatopnas pabota Ne 5 «3mepenue ynenbHon 1
TEIJIOEMKOCTH BEIIIECTBAY
27 VnenpHas TemioTa cropanus Tommsa. KparkoBpemeHHas 1
KOHTpOJIbHAs padoTa (mo Marepuany § 24)
28 I[TepBbIii 3aKOH TEPMOAMHAMHUKH 1




29 Pemenue 3amau. [Toropenue u 06001eHIE 1
30 KontposnbHas pabora mo teme « TerioBble sBICHHSD 1
HN3meHeHue arperaTHbIX COCTOSIHUH BelecTBa (6 4)
31 | IlnaBneHne ¥ OTBEpEBAHNE KPUCTAUIMYECKUX BEMIECTB 1
32 | Pemienue 3a1a4 1
33 | cnapeHue v KOHIEHCAIUS 1
34 Kunenue. YienpHast Temiora napoodpa3zoBaHus 1
35 | BraxuocTh Bo3ayxa. Pemenue 3amaq 1
36 | KonTponwpHas pabora 1o Teme 1
«/3MeHeHne arperaTHbIX COCTOSIHUM BELIECTBa»
TenJioBble CBOMCTBA I'a30B, »KUAKOCTE U TBEPAbIX TeJ (4 4)
37 CBsI3b MEXy NTapaMeTpaMu COCTOsIHMS ra3a. [Ipumenenue 1
ra3oB B TEXHHKE
38 TennoBoe paciupeHre TBEPABIX Tell U KUIKOCTEN 1
39 [TpunHTIMIIEI paOOTHI TEIIOBBIX JABUTATENEH. J[BUTrarenn 1
BHYTPEHHET0 CrOpaHus
40 [TapoBas TypOuHa. KparkoBpeMeHHast KOHTpOJIbHas paboTa 1
mo TeMe «TemnoBbie CBOICTBA ra30B, XKUAKOCTEH U
TBEPJIbIX TEI»
DileKTprYecKue siBjaeHus (6 1)
41 DIIeKTpUUECKUi 3apsi1. DICKTPUUECKOE B3aUMOIEHCTBHE 1
42 JlenmuMoCTh 3eKTpruuecKoro 3apsaa. CTpoeHne aroma 1
43 Onexrpusanus Tei. 3akon Kymona* 1
44 [TonsiTie 06 snmexTpudecKoM moje. JIMHUU HapsHKEHHOCTH 1
AIIEKTPUYECKOTO OIS
45 Dnexrpusarys uepe3 Biusane™. [IpoBogHUKY 1 1
JIIDIICKTPUKHU
46 KparkoBpemeHHast KOHTpOJIbHAs padoTa Mo TeMe 1
«ONEeKTPUYECKHUE SIBICHUSD»
JuekTpudeckuii Tok (14 4)
47 | Dnexrpuueckuii Tox. ICTOUHHKH TOKa 1
48 JlelcTBHUS 2IEKTPUUECKOTO TOKA 1
49 DekTpruUecKas 1elb 1
50 Cuna toka. Ammiepmerp. Jlaboparopras pabora Ne 6 1
«COopKa IeKTPUYECKOM LIEMTU U U3MEPEHUE CUIIbI TOKa Ha
pa3IMYHBIX €€ YIaCTKaxX»
51 Onexktpuyeckoe HanpsbkeHue. Bonsrmerp. JlabopatopHas 1
pabota Ne 7 «3mepeHne HanpsyKeHUs Ha pa3IMuHbIX
y4acTKax JIEKTPUUECKOM LIETn»
52 ComporuBnenne mpoBogHuKa. 3akoH OMa Il yyacTka 1
e
53 | Jlabopatopnas pabota Ne 8 «l3mepenne conpoTUBICHUS 1
MIPOBOJIHUKA IIPH MTOMOIIIH BOJIBTMETPA U aMIIepPMETPa»
54 | Pacuer conpoTUBIEHUS IPOBOAHUKA. PeocTaTsl. 1
JlaboparopHas pabota Ne 9 «PerynupoBanue CUIIbI TOKa B
LIENH C MOMOUIbI0 PEOCTaTa»
55 IlocnenoBarenbHOE COEAUHEHUE ITPOBOJHUKOB. 1
JlaGopatopnas pabota Ne 10 «13yuenue
MOCJICJIOBATEILHOTO COSAMHEHUS TPOBOTHUKOBY
56 [TapamiensHOE coenMHEHHE MPOBOIHUKOB. JIaboparopHas 1

pabora Ne 11 «M3yuenue mapamienbHOTO COCAMHCHHUS
IPOBOJHUKOBY




57 Pemenne 3amau 1
58 KparkoBpemeHnHasi KOHTpoOJIbHAs padoTa (110 Marepuany § 1
52—55). MOIIHOCTD IEKTPUIECKOTO TOKA
59 Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—IJleHna. 1
JlaGopatopnas pabora Ne 12 «M3mepenue paboTsl 1
MOIIHOCTH JIEKTPUYECKOTO TOKa»
60 KonrposnbHasi pabota 1o temMe « DIEKTPUICCKUIA TOK» 1
DJIeKTPOMATrHUTHbBIE siBJIeHUs (7 4)
61 | TTocTostHHBIE MArHUTHI. MarHuTHOE TOJIE 1
62 | Jlabopartopnas pabota Ne 13 «3yueHrne MarHuTHOTO OIS 1
MOCTOSTHHBIX MarHUTOB». MarHuTHOE moJje 3eMin
63 | MarHuTHOE 10JI€ SJEKTPHYECKOTO TOKA 1
64 | [Ipumenenne maruutoB. Jlaboparopnast pabora Ne 14 1
«COOopKa 37IeKTpOMarHuTa 1 €ro UCIbITAHUEN
65 JlelicTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. 1
JlabGopatopnas pabota Ne 15 «13yuenue neiictus
MarHUTHOTO MOJIs HA TIPOBOJTHUK C TOKOM)
66 OnektponBurarensb. JJaboparopuas padora Ne 16 1
«M3yuenne paboOThI ANEKTPOBUTATEINSI TOCTOSHHOTO TOKA
67 | KonTponbsHas pabota 1o Teme «IIeKTPOMarHuTHBIC 1
SIBIICHUSI»
68 | UTorosoe moBropeHue 1

Bcero

68
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