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P abouass mporpamMma 1O (HU3MKE Ha YPOBHE OCHOBHOTO 00IIEro o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3ysibTaTaM OCBOEHHs Ha 0a30BOM
YpOBHE OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl, MpeACTaBiIeHHBIX B dDenepaibHOM
rocyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe OCHOBHOro oOiero odpazoanusi (GPI'OC
000), a Takxe c¢ yuétom IlpumepHoil mnporpammbl BocnuTaHus | KoHuenmuu
npenofaBaHus ydeObHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OpraHU3ALUIX
Poccuiickoit @enepanun, peann3yomux OCHOBHbBIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBI.

HOACHUTEJBHASA 3AIIUCKA. Conepxanue IlporpamMmbl HampaBieHO Ha
(GbopMHpOBaHNE €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH YYalllMXCA W OPTaHU3AINI0 U3YYEHUS
Gu3MKM Ha JeATEIbHOCTHOW OCHOBE. B HEW yduTHIBAlOTCS BO3MOXKHOCTH MpeAMETa B
peanuzaruu TpedoBanuii ®PI'OC OO0 Kk MIaHUPYEMBIM JIMYHOCTHBIM U METanpeaMETHBIM
pe3yibTaTaM OOy4YeHHsI, a TAKKE€ MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX y4eOHBIX
IpeIMEeTOB Ha YPOBHE OCHOBHOTO 00IIero obOpas3oBanus. B mporpamme ompenenstorcs
OCHOBHBIE 1€ U3y4YeHUs (PU3MKM HA YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMs,
IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKH: JHMYHOCTHBIE, METalpeIMETHBIE,
npenMeTHbie (Ha 6a3oBoM ypoBHe). IIporpamma ycTaHaBiuBaeT pacrpeneieHue yueOHOro
MaTepuasia 1o rojgaMm  oOyuyeHus (o KjaccaM), Opejiaraer  MpUMEpPHYIO
MOCJIEIOBATEIbHOCTh H3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO
colepxkaHusi M y4€Te BO3PACTHBIX OCOOEHHOCTEH ydalluxcs, a TakkKe MpUMEpHOe
TEMAaTUYECKOE INIAHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YACOB HA M3YUYEHUE KaKI0H TEMBI U
NPUMEPHOI XaPaKTePUCTUKON Yy4eOHOH JeATeJbHOCTH YYalUXCS, PEAM3yeMOM IpHU
U3Y4YeHUU 3THX TeM. l[IporpamMmma MOXeT OBbITh HCMOJb30BaHA YUHUTEISIMH KaK OCHOBA JIS
COCTaBlieHUs] CBOMX pabouux mnporpamm. Ilpu pa3pabotrke pabouell mMmporpaMMmbl B
TEMAaTUYECKOM IUIAHUPOBAHUU JOJIKHBI OBITh YYTEHBl BO3MOKHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX  (IU(PPOBBIX)  0O0pa3oBaTENbHBIX  PECYpCOB,  SBISIONIMXCA  y4eOHO-
METOIMYECKUMHU MatepuaiamMu (MyJIbTUMEAUNHBIE POrpPaMMBbl, SJIEKTPOHHbIE YUEOHUKH U
3aJJaYHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYaJbHBIE JJAOOPATOPUH, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMA IHQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATUIYIOMIMX TUAAKTHYECKHE
BosMoxkHoct  MKT, copepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00
oOpazoBanuu. [Ipumepnas pabGouasi mporpamMma HE CKOBBIBACT TBOPUYECKYI0 HHHUIIMATHUBY
yuduTeNned W TPEeNoCTaBIsieT BO3MOXXHOCTH MJIs pealu3alldy Pa3iudyHbIX METOJUYECKHX
MOJXO/IOB K TMpPENoAaBaHUI0 (DU3MKH TPU YCIOBUU COXpPAaHEHHUs O0O0s3aTeIbHOM YacTu
coJiepKaHus Kypca.



OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEIMETA «®U3UKA» Kypc
Gu3MKNM —  CUCTEMOOOpa3yIOIMIMi AJii €CTeCTBEHHO-HAyYHbIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SBJICHUM, H3Yy4aeMbIX
XUMHUEH, Ouosorueit, actpoHomueil u usnueckoil reorpadueit. du3znka — 3TO MPEIMET,
KOTOPBIM HE TOJIBKO BHOCUT OCHOBHOM BKJIAJI B €CTECTBEHHO-HAYUYHYIO0 KapTUHY MHUpPA, HO U
penocTaBisieT HauboJee sicHble 00pas3ibl MPUMEHEHUS HAay4HOTO METOja MO3HaHus, T. €.
crocoba MoNy4eHHus JOCTOBEpHBIX 3HaHUM o Mupe. Hakonen, ¢usuka — 3TO mOpeamer,
KOTOPbIA HapsiAy ¢ JPYTMMH €CTECTBEHHO-HAYYHBIMU NpPEIMETaMH JIOJDKEH JaTh
IIKOJIbHUKAM TIPEJCTaBI€HUE 00 YBJIEKATEIbHOCTH HAYYHOT'O HCCIEAOBAHUA M PaTOCTH
CaMOCTOSITEJIBHOTO OTKPBITHSI HOBOT'O 3HAHMS. OpnHa U3 rIaBHBIX 33/1a4 (PU3UYECKOTO
o0pa3oBaHMsI B CTPYKType 00I111ero o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-
HAy4YHOU I'PAaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOW Macchl 00y4aroluxcsi, KOTOpbIE B
nanbHeieM OyAyT 3aHSAThl B CaMbIX pazHOOOpasHbIX cdepax aesrerabHocTH. Ho HEe MeHee
BAKHOM 3aJ1ayeil SIBISETCS BBIABICHUE W MOATOTOBKA TaJaHTJIMBBIX MOJIOABIX JIFOACH IS
NPOAOKEHHUsST 00pa30BaHusl W JalibHEHIIeH MpodeccuoHaNIbHON NeATeIbHOCTH B 00JacTu
€CTECTBEHHO-HAYYHbBIX MCCJIEIOBaHUA M CO3JaHMM HOBBIX TexHosoruil. CoriacHo
OPUHATOMY B MEXIYHapOJHOM cooOuiecTBe omnpeneieHnio, «EctecTBeHHO-Hay4HAs
IPaMOTHOCTb — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHUMATh aKTUBHYIO TPAXAAHCKYIO MO3UIIUIO 110
OOIIECTBEHHO 3HAYMMbIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTh MHTEPECOBATHCA €CTECTBEHHO-HAYUYHBIMU UAEAMHU. HaydHO TpaMOTHBIN YEJIOBEK
CTPEMHUTCSl y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXIEHUU NpPOOJIeM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM M TEXHOJOTUAM, YTO TpeOyeT OT Hero CIeayloIHX
KOMIIETEHTHOCTEH:

—Hay4HO 00BACHATH SIBJICHUA,
—OHOCHHMBATH N IIOHUMAThH 0COOCHHOCTH HAay4YHOI'o MCCJICAJOBAaHUA,

—MWHTEPIPETUPOBATh JAHHBIE U MCIIOJb30BATh HAYYHBIE JTOKA3aTENIbCTBA ISl MOJY4YEHUS
BbIBO/IOB.» WM3yueHue Qu3MKU CrMOCOOHO BHECTH pEIIAIOIIMKA BKJIAJ B (OPMUPOBAHUE
€CTECTBEHHO-HAYUYHOU IPaMOTHOCTH OOyYarOIIUXCS.

HEJIM U3YUYEHUA YYEBHOI'O ITPEJIMETA «®U3UKA»



[lemn w3ydenuss u3Mku Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OMpPEaeNICHBI B
Konnermmu mnpenomaBanuss ydeOHOoro mpeamera «®Pusmka» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit deneparuu, peanusyrolux OCHOBHbIE 00111€00pa3oBaTelIbHbIE
nporpaMMbl, yTBEpkAEHHOM pemeHueM Kosmerum  MuMHHCTEPCTBA  MPOCBELICHUS
Poccuiickoit @eneparuu, npotokona ot 3 aexadpst 2019 r. Ne [TK-4gBH.

Henu wuzydenust ¢uzuku: —IpuoOpeTeHue HMHTEpeca M CTPEMIICHHS] O00yYaroluxcsi K
HAay4YHOMY M3YYEHHUIO MPHUPOJbI, PA3BUTUE HX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH; —pa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/IE MTO3HAHMS U (POPMUPOBAHUE
MCCIIEI0OBATEIILCKOTO OTHOIICHUS K OKPY’KAIOIIMM SIBJICHUSIM; —(OPMHUPOBAHNE HAYYHOTO
MHUPOBO33pPEHUS KaK pe3ysbTaTa U3yYEHHUS OCHOB CTPOCHMSI MaTepUH U (yHIaMEHTAIbHBIX
3aKOHOB (M3HUKHU; —(pOPMUPOBAHUE MPEACTABICHUN O POJIM (DU3UKU JIJIsi PA3BUTHSI APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUW; —Pa3BUTHUE NPEACTABICHUNA O BO3MOYKHBIX
cepax Oyayuieil npodeccuoHaIbHOM 1eITeTbHOCTH, CBI3aHHOM ¢ (PM3HKOM, MOJrOTOBKA K
AaynbHeleMy OOy4eHHI0O B 3TOM HampaBieHHH. JlocTKeHHe 3TuX Ieliell Ha YpOBHE
OCHOBHOTO 00I1Iero oOpa3oBaHHsi OOECHEYMBACTCA pPEUICHHEM CICAYIOUIMX 3aJad: —
npuoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMYECKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX SBJICHUSX; —IPUOOPETECHNE YMEHHUI OMUCHIBATH
U OOBSACHATh (PU3NYECKUE SBJIICHMSI C MCIOJIb30BAHMEM IMOJYYEHHBIX 3HAHUN; —OCBOEHUE
METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33]]a4 C UCTIOIb30BaHUEM (PU3NYECKUX MOJIEIIEH,
TBOPYECKUX U TNPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4; —pa3BUTUE YMEHUN HaOI0IaTh
MIPUPOHBIC SIBJICHUS W BBITIONHATH OIBITHI, JA0OPATOPHBIE PAOOTHI U IKCIIEPUMEHTAILHBIC
WCCTIEIOBAHMUSI C WCIOJIb30BAaHUEM HW3MEPUTEIBHBIX MPUOOPOB; —OCBOEHHE MPUEMOB
pabotel ¢ wuH(pOpManuel (GUIMUECKOrO0 COMEpKaHWs, BKIOYas HWHOOPMAIUIO O
COBPEMEHHBIX TOCTIKCHHSIX (U3HKHU; aHAIN3 U KPUTHUECKOE OlICHMBaHUE WH(popMaIum; —
3HAKOMCTBO €O cdepamu NpodhecCUOHAIBHON AESTENbHOCTH, CBS3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

MECTO YYEBHOI'O TIPEJIMETA «®PU3UKA» B YYHEBHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcs: 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus. J[aHHas mporpaMma MpeaycCMaTpuBaeT n3ydeHue QU3NKU
Ha 0a30BOM ypoBHE B 00bEMe 238 u 3a Tpu roga oOydeHUs MO 2 Y B HeUEIO B 7
u 8 Kiaccax U mo 3 4 B Hexenwo B 9 kiacce. B TemaThueckoM IUIaHUpPOBaHUU Uist 7 U 8
KJIACCOB TMPEJIIO0JIaraeTcsi pe3epB BPEMEHU, KOTOPBIA YUYUTEIb MOXKET HCIOJIb30BaTh I10
CBOEMY YCMOTPEHHIO, a B 9 KJlacce — MOBTOPUTEIHHO-0000IIAOIIHI MOTYJTb.

COAEPXAHHUE YYEBHOI'O ITPEIMETA

Pasnen 1. Ternossle siBneHus OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUU
CTpOeHHs BemecTsa. Macca U pasMepsl aTOMOB U MOJIEKYJd. OIIBITHI, NOATBEPKAAOIINE
OCHOBHBIE IT0JIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teoprun. Moaenu TBEPAOro, )KUIKOTO U
ra3oo0pa3HoOro cocTosHui BemiecTBa. Kpucrtammmueckue u amopdusie Tena. OObsICHEHHE
CBOWCTB Ta30B, XUIAKOCTEM M TBEPABIX TEJI HAa OCHOBE IOJIOKEHUHW MOJIEKYJIIPHO-



KUHeTH4YecKkol Teopur. CMaurBaHUE W KaNWUISIpHbIC SIBIEHUA. TemioBoe paclIMpeHUe U
cxatue. Temneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TETUIOBOTO ABUKEHUS YACTHII.

Buytpennsis sHeprus. CriocoObl M3MEHEHHs] BHYTPEHHEH SHEpPruu: TeIionepeaadya u
coBepuieHue padboThl. Buasl Temionepenayn: TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHUE.
KonudecTBo TemnoTel. YaenbHash TEIUIOEMKOCTh BEIIECTBA. 1€TUIOOOMEH M TETUIOBOE
paBHOBecue.  YpaBHeHuUe  TermoBoro  Oamanca. [lnaBnenwe W OTBepjeBaHuUE
KPUCTAJUIMYECKUX BEIIECTB. YJeibHas Teriora r1aBieHus. [lapooOpa3zoBanue wu
kongeHcanus. Hcnapenue (MC). Kunenue. VYjaenpHas Temiora mnapooOpa3zoBaHUs.
3aBUCUMOCTh TEMIIEPATYphl KUIEHUS OT aTMOC(hEepHOTO MaBieHHs. BiaxHOCTH BO3mMyXa.
DHeprus TOIMBa. Y aeiabHas TerioTa cropanus. [IpuHIUIBI paboThl TEMIOBBIX ABUTATEIICH.
KIIJI TenmoBoro asurartensi. TerioBble ABUTATeNd U 3anuTa okpyxatomen cpensl (MC).
3aKOH COXpaHEHUs U MPEBPALLEHUs SHEPTUH B TEIUTOBBIX Ipoueccax (MC).

JdemoHcTpanumn

1. HaGmonenne OpoyHOBCckoro nBmwxkeHus. 2. HaOmogenue muddysuu. 3. Habmrogenue
SBJICHHM CMAauMBaHWs W KaMWUIAPHBIX siBlieHud. 4. HaOmrojeHue TemioBOro pacimmpeHus
ten. 5. VI3MeHeHne naBiieHus Ta3a Mpu U3MEHEHUU 00bEMa M HAarpeBAaHUU WJIU OXJIAXKICHUH.
6. IlpaBuna um3amepeHusi temmneparypbl. 7. Buabl Temnonepegauun. 8. OxjnaxaceHue Ipu
coBepieHud padoThl. 9. Harpeanue mpu coBeplieHHH padOThl BHEMIHUMH cuiamu. 10.
CpaBHeHue TeIIOEMKOCTEH pa3nuuHblx BemiectB. 11. HaOmonenwe xkumnenus. 12.
HaGnrogenue mnocTosHCTBA TeMmIepaTypbl MNpu IiaBieHuu. 13. Mojenu TemaoBbIX
JIBUTATCIICH.

JlaGopaTopHbie padoTHI U ONBITHI

1. OnpIThl 10 OOHAPYKEHHUIO JEHUCTBUSI CHJI MOJIEKYJSPHOTO MPUTsDKEHUS. 2. OMBITHI 1O
BBIPAILIMBAHUIO KPUCTAUIOB MOBAapeHHOW cOMM WM caxapa. 3. OnbIThl MO HAOMIOACHUIO
TEIUIOBOTO PACUIMPEHUsI ra3oB, KUAKOCTeW M TBEpAbIX Ten. 4. OmnpenencHue NaBICHUS
BO3ayxa B OamioHe mmpuna. 5. OMNbITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTH IaBJICHUSA
BO3/lyXa OT ero o0bémMa W HarpeBaHus wid oxiuaxiaeHus. 12 Ilpumepnas pabouas
nporpamma 6. IIpoBepka rumoTe3sl TUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUUYECKON TpyOke OT Temmeparypbl. 7. HaOmiomeHue wu3MeHEHUs BHYTpPEHHEM
SHEPruM Tejla B pe3ysbTare Tervlonepenaur U padoThl BHemHUX cuil. 8. MccrnenoBanue
ABJICHUSI TEIIOOOMEHa MpU CMEIIMBAaHUM XOJOJHOM W ropsuyed Bojawl. 9. OmnpeneneHue
KOJIMYECTBA TEIJIOThI, MOJIYYEeHHOTO BOJOW MpPHU TEMIIOOOMEHE ¢ HAarpeThiM METAJUTMYECKUM
uuuHapoM. 10. Onpenenenue yaenbHOM TemmoéMkocTy BenlecTBa. 11. MccnemoBanue
nporecca wucnapenusi. 12. OmpeneneHue OTHOCHTENBHOM BIAXHOCTH Bo3ayxa. 13.
Omnpenenenre yaeIbHON TEIUIOTHI IUIABJIEHUS JIbJA.

Pasznen2.



DJIEKTPUYECKHE U MArHUTHbIC SIBICHUSI ODNeKTpu3auus Tena. J[Ba poaa 3IeKTPUUYECKHUX
3apsiioB. BzauMmopeiicTBue 3apsbKeHHBIX Teln. 3akoH Kynona (3aBUCHMOCTh — CHUJIBI
B3aMMOJICUCTBHS 3apSKEHHBIX TEN OT BEJIMYMHBI 3apSAJ0B M PACCTOSHUS MEXIY TEIaMM).
Onektpuueckoe noJie. Hanpsx€HHOCTh 3nekTpuyeckoro mnons. [IpuHmun cyneprno3unuu
ANEKTPUUECKUX ToJied (Ha KadyecTBeHHOM ypoBHe). Hocurenn siaeKTpudecKux 3apsiioB.
DneMeHTapHbld dnekTpudeckuil 3apsaia. CtpoeHue atoma. [IpOBOAHUMKM M AUDIEKTPUKH.
3aKOH COXpaHEHMS DJIEKTPUUECKOTO 3apsia. DNEKTPUUECKUI TOK. Y CIOBUS CYIIECTBOBAHUS
BJIEKTPUYECKOTO TOKA. VICTOUHMKM NOCTOSHHOTO TOKA. [[eWCTBHUS 3IIEKTPUYECKOrO TOKa
(TenoBoe, XUMHUYECKOE, MATHUTHOE). OJEKTPUUYECKUU TOK B KHUJKOCTSIX U Ta3ax.
Onektpuueckas uenb. Cuna Toka. OJeKTpuueckoe HanpsbkeHue. ComnmpoTHBIICHUE
OPOBOJHMUKA. YJIEIbHOE CONPOTHUBJIEHME BellecTBAa. 3akoH Oma [ ydacTka Lenu.
[locnenoBarensHOe M MapajfieIbHOE COEAMHEHUE NPOBOAHMKOB. PaboTa M MOIHOCTH
ANEKTPUUECKOro Toka. 3akoH JDxoyns— JleHna. DnekTpuueckue Lenu U MOTpeOUTeNn
aNeKTpudeckoil sHepruu B ObITy. KopoTkoe 3ambikanue. IlocTosiHHBIE MarHMTHI.
B3anmoeiicTBUE MOCTOSIHHBIX MarHUTOB. MaruuTHoe noJjie. MarHutHoe noJie 3eMjIu U ero
3Ha4YeHHE Ui KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1MOJIE DIIEKTPUYECKOrO TOKA.
[IprumeHeHue 3IEKTPOMAarHuTOB B TEXHUKE. J[€MCTBME MATHUTHOIO MOJISI HA MPOBOJHUK C
TOKOM. OJIEKTPOJIBUTaTENIb ITOCTOSIHHOIO TOKa. Vcronb30BaHUE SIEKTPOJBUIATENIEH B
TEeXHUYECKUX  yCTpoWcTBax M  Ha  TpaHcnopre. Omnbitel  @apanes.  fBieHue
AeKTpoMarHuTHON uHAykuu. [lpaBuno Jlenma. Dnexrporeneparop. CrnocoObl MoxydeHus
AIEKTPUUECKON SHEPTHH. DIICKTPOCTAHIIUN HA BO30OHOBIIIEMBIX UICTOUYHUKAX YHEPTHUU.

JdeMoHcTpanuu

1. DOnexrpuszamms Tten. 2. JlBa poaa 3JIEKTPUUECKUX 3apsJ0B M B3aUMOJCHCTBUE
3apsDKEHHBIX Ted. 3. YCTPOMCTBO M JEWCTBUE DJIEKTpockoma. 4. DIeKTpocTaThyecKas
UHAYKLOUS. 5. 3aKOH COXpaHEHUS JIEKTPUUYECKHUX 3apsiaoB. 6. II[pOBONHUKY U JUDIAEKTPUKH.
7. MonenupoBaHUE CUJIOBBIX JUHUN AJIEKTPUYECKOro Mmojisi. 8. MCTOYHUMKM MOCTOSIHHOTO
ToKa. 9. JIelcTBUS 3JIeKTpUYECKOro Toka. 10. DIeKTpruuecKuil TOK B )KUAKOCTH. 11. I'a30BbIit
pazpsana. 12. H3mepeHue cwibl Toka amnepmeTpoM. 13. H3MmepeHue 3JIeKTpUYECKOro
HaIpspkeHus: BoabT™MeTpoM. 14. Peocrar n marasun comportuiieHuid. 15. Bzanmopeiictue
MIOCTOSIHHBIX MarHuToB. 16. MogenupoBaHue HEBO3MOXXHOCTU Pa3JIEJEHUsl IOIKCOB
marHuta. 17. MoaenupoBaHWE€ MArHMTHBIX IIOJEHM NOCTOSIHHBIX MarHuToB. 18. OneIT
Opcrena. 19. MarautHoe nosie Toka. DnekrpoMarHut. 20. J[eiicTBE MarHMTHOIO IOJIsI Ha
IPOBOJHUK C TOKOM. 21. DneKkTpoaBHUraresp MOCTOSHHOTO TOKa. 22. McciienoBanue sSIBICHUS
aneKTpoMarHuTHOM uHAykKuuu. 23. Onbitel Dapanes. 24. 3aBUCUMOCTh HalpaBIICHUS
MHIYKIMOHHOI'O TOKA OT YCJIOBHI €r0 BOSHUKHOBEHUS. 25. DIEKTPOreHEPATOP NOCTOSHHOTO
TOKaA.

JlaGopaTopHblie padoThI M ONBITHI



1. OnbIThl MO HAOMIONEHUIO SJCKTPHU3ALMHN TeJl MHAYKIUEH U MPH CONMPUKOCHOBEHUU. 2.
HccnenoBanue OeHCTBUS IEKTPUYECKOrO MO Ha IPOBOJHUKH U IUAIEKTpUKH. 3. COOopka
U TMpoBepKa pabOThl »JIEKTPUYECKOM Ienu MocTossHHOro Toka. 4. W3mepenue u
peryiaupoBaHue cuibl Toka. 14 Ilpumepnas pabouas nporpamma 5. H3mepenue u
peryivpoBaHue HanpsikeHus. 6. MccnenoBaHne 3aBUCUMOCTH CWIIBI TOKA, MIYLIETO YEPE3
pPE3UCTOpP, OT CONPOTHUBJIEHUS PE3UCTOPA M HaNpspDKEeHUs Ha pe3uctope. 7. ONbIThI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOIO COIMPOTHUBIICEHHUS NPOBOAHHKA OT €ro
JUIMHBI, IUIOIIAJM MOINEPEYHOro cedeHuss u marepuana. 8. IIpoBepka mpaBuiia CIOXKEHUS
HaIpPSDKEHUI MPU TOCIE0BATENIBHOM COEIMHEHUH IBYX pe3uctopos. 9. [Iposepka npasuia
JUISL CUJIBI TOKa MpU HapajjieIbHOM coeAuHeHHH pe3uctopoB. 10. OmnpeneneHue pabOThI
ANEKTPUYECKOTO TOKa, uAymero yepe3 pesucrop. 11. Omnpenenenne MOIIHOCTH
ANEKTPUYECKOTO TOKA, BBIAECISIEMON Ha pe3ucrope. 12. MccnenoBanue 3aBUCHUMOCTH CHIIBL
TOKa, MAYIIETO Yepe3 JIaMIIOuKy, OT HamnpsbkeHuss Ha Heid. 13. Onpenenenune KITJI
HarpeBarelnd. 14. MccnenqoBaHue MarHUTHOTO B3aWMOJICMCTBUS MOCTOSIHHBIX MarHuToB. 15.
N3yyeHne MarHUTHOIO MOJISl MOCTOSTHHBIX MAarHUTOB NPHU UX OOBEAMHEHUU U Pa3/eiICHUU.
16. UccnenoBanue NEUCTBUS IIEKTPHUYECKOrO TOKA HA MArHUTHYIO CTpeiky. 17. OmnbITl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEUCTBHUS KaTYIIKH ¢ TOKOM M MarHuTa OT
CUJIbl TOKA M HANpAaBICHUS TOKA B KaTywke. 18. M3ydyeHue AeiCTBUS MAarHUTHOTO MOJIA Ha
IPOBOJHUK C TOKOM. 19. KoHcTpyupoBanue u u3ydeHue paboThl dnekTtpoaBuratens. 20.
N3mepenne KIIJ anekTpoaBurareibHOM yCTaHOBKH. 2 1. ONBITHI IO UCCIAEAOBAHUIO SIBICHUS
ANIEKTPOMATHUTHON WHAYKUMU: HCCIECJOBAaHUE W3MEHEHUM 3HA4YE€HHs W HaIpaBICHUS
WHIYKIMOHHOI'O TOKA.

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O TIIPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue yuebHoro mpenmera «Dusmka» Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHMS
JOJDKHO O0ecrneynBaTh JOCTIDKCHHE CIEAYIONMX JUYHOCTHBIX, METAaNpeIMETHBIX U
MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
[TaTpnoTHyecKO€e BOCIIUTAHUE:

—TpOsIBIIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pr3mueckoit
HaYyKHU;

—II€HHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB.
['paxxgaHckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUHN OOIIECTBEHHO3HAUYMMBIX M ATHUECKUX
npo0JieM, CBA3aHHBIX C IPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKY;

—OCO3HAaHHEC BA)KHOCTHU MOPAJIbHO-9TUYCCKUX NPUHIHIIOB B ACATCIbHOCTH y‘IéHOFO.



ICTETHYECKOE BOCITUTAHUE:

—BOCIIPUATHE ICTETUUECKUX KauecTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH. LIeHHOCTH Hay4HOrO TO3HAHMS:

—OCO3HaHUE LEHHOCTU (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHpA,
OCHOBBI PAa3BUTHUS TEXHOJIOTMM, BAXKHEMIIEH COCTABISIIOUIEH KYJIbTYypbl; —pa3BUTHE
Hay4HOU JIF0003HATENBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATENBHOCTH.

dopMupoBaHUE KYJIbTYPHI 3I0POBbS U IMOIIMOHATLHOTO 0JIATOTIONY YN

—O0CO3HaHHUC I CHHOCTH 0e301acHoro 06pa3a JKN3HU B COBPEMCHHOM TCXHOJOTINYCCKOM
MHUPC, BAXHOCTU IIPaBHII 0e301acHoro IMMOBCACHWA Ha TpaHCIOpPTE, Ha Agoporax, cC
QJICKTPUICCKHUM U TCIIJIOBBIM O6OPYI[OB21HI/IGM B TOMAIITHUX YCJIOBHSIX,

—c(hOpMHUPOBAHHOCTH HaBbIKA pedIieKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOIro
KE Mpasa y APyroro 4eaoBeKa.

TpynoBoe BociUTaHUE:

—aKTHBHOE y4yacThe B PELICHHWU MPAKTHYECKUX 33a1a4 (B paMKaxX CeMbH, HIKOJBI, TOPOa,
Kpasl) TEXHOJOIMYECKOW M COLMAIbHOM HANpaBICHHOCTH, TPEOYIOUIMX B TOM YHCIE U
bu3nuecKkux 3HaAHU;

—MHTEPEC K MPAKTUUECKOMY U3YUYEHUIO MPOPECcCuil, CBA3aHHBIX C (PUBUKOIA.
DKOJIOTUYECKOE BOCITUTAHUE:

—OpHUEHTallMsd Ha TNPUMEHEHHE (DU3MYECKUX 3HAHWUW IS pEIIeHHus 3aaad B o0iacTu
OKpY’Karollel Cpenbl, IJIAHUPOBAHUS MOCTYIIKOB M OIICHKH WX BO3MOKHBIX MOCJIEICTBUIN
JUTSL OKpY>KaroIIen Cpe/ibl;

—OCO3HaHHeE II100aJIbHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM U MyTel UX PeIIeHHUs .
AnanTanys 00y4aromerocsi K i3MEHSFOITIMCS YCIIOBUSIM COIMATLHOM ¥ MPUPOTHON CPEJIbI:

—TOTPeOHOCTh BO B3aMMOJEWCTBUM TPU BBHIMOJIHEHUH UCCIEJOBAHUM U TPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM JPYTHUX;

—IIOBBLIIICHUC YPOBH:A CBOEH KOMIETEHTHOCTH qgepe3 MPAKTUICCKYIO ACATCIIbHOCTD,

—NO0TpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUW, B TOM 4Hcie (OPMYyIHUpPOBATH HUIEH,
MOHSITHUS, TUIIOTE3bI O PUBNUECKUX 0OBEKTaX U SIBJICHUSX;

—OCO3HaHHEC Ile(i)I/IHI/ITOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIaCTH (i)I/IBI/IKI/I,

—IJIAaHUPOBAHHUC CBOCTO PAa3BUTHUSA B HpI/IO6pCTCHI/II/I HOBBIX (1)I/ISI/I‘{CCKI/IX 3HaHHﬁ;



—CTPCMIJICHUC aHAJIM3NPOBATh U BbIABJIAATH B3AUMOCBA3U IIPUPOILI, O6IHGCTB3 N DKOHOMUMKHU,
B TOM 4YHCJIC C UCIIOJIb30BAaHHUCM (1)H3H‘-ICCKI/IX 3H3HHI>1;

—OIICHKa CBOMUX JEWCTBUM C Y4YETOM BIMSHMS HA OKPYKAIOLIYI0 CpPENy, BO3MOXHBIX
r7100abHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI
YHuBepcaibHbIE T03HABATEIbHBIC I€HCTBU .
ba3oBbie TOrnueckue AEUCTBUS:
—BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJIICHUN );

—YyCTaHaBJIMBATb CymeCTBeHHBIﬁ IIPHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBaHUA OJIA 0606IJ_IeHI/I$I n
CpaBHCHMA,

—BBbIABJIAIT 3dKOHOMCPHOCTH W IIPOTUBOPCUHUA B paCCMATPHBACMBIX (I)aKTaX, JaHHBIX H
Ha6J'IIOI[eHI/I$IX, OTHOCAIIHNXCA K ClJI/ISI/I‘-IeCKI/IM SABJICHUAM,

—BBbIIBJIATE TPUINMHHO-CIICACTBCHHBIC CBA3W IIPpU HU3YUYCHHU (1)H3H‘-I€CKI/IX SIBICHUM U
mpoueccoB; JCJaTb BbIBOJAbBI C HCIOJB30BAHUCM JCAYKTUBHBIX W HHAYKTHUBHBIX
YMOSaKqueHHﬁ, BBIIBUTATh T'NIIOTE3bI O B3aAUMOCBA3AX (i)I/ISI/I‘IeCKI/IX BCJIIMYHH,

—CaMOCTOSATEIBHO BBIOMPATh CIIOCOO peuieHus yueOHOU (r3nueckol 3anadyu (CpaBHEHHUE
HECKOJIbKUX BapHMaHTOB  pEILICHHs, BHIOOp Hambojee MOAXOIALIETO C  y4E€TOM
CaMOCTOSITEJIEHO BBIICJICHHBIX KPUTEPHEB).

bazoBbie HCCICAOBATCIbCKHUEC HeﬁCTBHH:
—HCII0JIb30BaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'ILCKI/Iﬁ HHCTPYMCHT ITIO3HAHUS

—TPOBOJUTH TIO0 CaMOCTOSITEIBHO COCTABJICHHOMY TUIAHY OIIBIT, HECIOXKHBIM (PU3NYECKUid
AKCIIEPUMEHT, HEOOJIBITIOE HCCIIEOBAaHUE (PU3HUECKOTO SIBJICHUS;

—OLOCHUBATh HAa IPUMCHHMOCTb W JOCTOBCPHOCTDH I/IH(i)OpMaHI/IIO, INOJIYUCHHYIO B XOJC
HCCIICIOBAHUA WUJIN OKCIICPUMCHTA,

—CaMOCTOATENbHO (POPMYIHPOBATH 0O0OIIEHHS U BBIBOJIBI [0 pe3yJibTaTaM MPOBEAEHHOTO
HaOIIOICHUS, OTIBITA, HCCIICIOBAHUS;

—IPOTrHO3UPOBATHE BO3MOIKHOC zxaaneﬁmee Pa3BUTHC (1)I/IBI/I‘I€CKI/IX IMpoueCCoOB, a TAKXC
BBIABUI'ATh IMPCAIIOJIOKCHNA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nundopmariuei:

—TpPUMEHSTh pa3IMyHble METO/bl, MHCTPYMEHThl W 3ampoChl MPU MOUCKE U OTOOpE
uH(GOpMAIMHU I JAHHBIX ¢ YUETOM MPEATIOKEHHON yueOHOM (pu3nuecKo 3a1auu;



—AaHaNU3UpPOBaTh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HH(GOPMALUIO PAIUYHBIX
BUJIOB U (DOPM TIpEeACTaBICHUS;

—CaMOCTOATENIbHO BBIOMPATh ONTHMAaJbHYI0 (OpMy TMpeACTaBieHUs HHPOpPMALMH U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpamMmmami, HWHOM
rpaduKoi 1 MX KOMOWHAITUSIMH.

YHuBepcanbHble KOMMYHHKATUBHBIE IEMCTBUS.
OO0urenue:

—B Xxo0/e OOCyXJeHHs y4eOHOro MaTepuaya, pe3yJbTaTOB Ja0OpaTOpPHBIX padboOT
MIPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOW TEeMbl M BBICKA3bIBATh HJICH,
HalleJICHHBIC HA PEIICHHE 3a7]a41 U MTOIepKaHue OJIaroKeIaTeIbHOCTHA OOIICHNS,

—COIIOCTABJIATh CBOM CYXIECHUS C CYXICHUAMHU JPYyTUX YYACTHHUKOB JHMAjora,
OoOHapyKHUBaTh PA3IMUNE U CXOJICTBO MO3UITHIA;

—BBIPpaAXXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

—yOIMYHO  TPEACTABISATH  pPe3yJbTaThl  BBINOJIHEHHOrO  (PU3MYECKOrO0  OIbITa
(aKCnIeprMeHTa, UCCIIEIOBAHUS, IPOEKTA).

CoBMecTHas 1eSITeIbHOCTD (COTPYIHUYECTBO):

—TIOHUMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHON U MHANBUAYAIbHON pabOTHI MPHU
pELIEHNN KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

—NpUHAMATh 1€ COBMECTHOH JESTEIbHOCTH, OPTAaHU30BBIBATH JCHCTBUA MO €€
JOCTIKCHHIO: PACHpeeaTh POJH, OOCYXKJIaTh MPOIECChI W PE3yibTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

—BBIIIOJIHATE CBOIO 4YaCTb pa6OTBI, AO0CTUTrasA Ka4CCTBCHHOI'O PE3yJibTaTa II0 CBOCMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU I[GﬁCTBI/ISI C APYIrMMH 4JICHAMH KOMaH/bI,

—OIlIEHUBATh KaUeCTBO CBOETO BKJIaJa B OOMIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
c(hOpMyYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

YHHBEPCAIBHBIE PETYJISTUBHBIEC 1EHCTBUS.
Camoopranuzanus:

—BBIABIIAATH MPOOJEMBI B KU3HEHHBIX M YUYEOHBIX CUTYaIUsX, TPEOYIOUUX I PelIeHUs
buznuecKkux 3HaHU;

—OpPHUEHTUPOBATBHCSI B PA3IMYHBIX IOAXO0JAaX MPUHATUS pelIeHUN (MHIUBUAYAIbHOE,
MPUHATUE PELICHU B TPYIIIE, IPUHATUE PEILICHUN TPYIIIOi);



—CaMOCTOSATENIbHO COCTaBIISATh AITOPUTM pelieHusT (PU3UYECKOW 3aJaud WM IJIaHa
UCCIIEIOBaHUsI C YYETOM UMEIOUIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEIA,
apryMEHTUPOBATh NIPEIaracMble BAPUAHTHI PEILICHUMN;

—1eNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CamoxkoHTpoIib (peduexcus):
—J1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlMH | Mpejiarath IiaH e€ N3MEeHEHUS;

—OOBSACHATh MPUYUHBI TOCTHOXKEHUS (HEIOCTHUKEHUS) pe3yJbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTUBLI B ACATCILHOCTD (B TOM 4YHCJIC B XOJ BbIIIOJHCHHUA (I)I/ISI/IIIGCKOFO
HCCIICAOBAaHUA WIIHN HpOCKTa) Ha OCHOB€ HOBBIX O6CTOHT€JIBCTB, HN3MCHHBIINXCA CHTyaHHﬁ,
YCTAaHOBJICHHBIX OH.II/I6OK, BO3HHKIIHNX pr,ZIHOCTefI;

—OLOCHUBATL COOTBETCTBHEC PE3YJIbTaTa LECJIU N YCIOBUAM.
BMOHI/IOHaHBHBIfI HHTCIIIICKT:

—CTaBUTh ce0s HA MECTO JIPYroro 4YesIOBEKa B XOJE CIOpa WJIM JUCKYCCUU Ha HAYYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOrO.

[Tpunsitue ceds u npyrux:

—TpU3HaBaTh CBOE TMpaBO HaA OMMOKY MpH pelmeHuH (U3NYECKUX 3a1ad HWId B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ IPABO IPYroro.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAKaTh C(HOPMUPOBAHHOCTD
y 00yJarommxcsi yMEeHHUM:
—MCIOJIb30BaTh IMOHATUA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB H
MOJIEKYJI, arperatHble COCTOSIHUS BELIECTBA, KPUCTAIMYECKHME U amop(HbIe Tena,
HACBILIECHHBI WM HEHACBIIECHHBIA Map, BJIAXHOCTb BO31yXad; TEMIIEpATypa, BHYTPECHHSA
DHEPrus, TEIUIOBOU JABUTATEIIb; JIEMEHTAPHBIN JJIEKTPUUECKAN 3apsAl, JIEKTPUUYECKOE TOJIE,
IIPOBOJHUKH U TUDJICKTPUKH, IIOCTOSHHBIA DJIEKTPUUECKAN TOK, MATHUTHOE T10JIE;
—pasnuyath SABJICHHUS (TEIUIOBOE pAaCUIMpEHHUE/CKaTHe, TeIUIonepeaaya, TeIIoBOe
paBHOBECHE, CMauMBAaHUE, KANWUISAPHBIC SIBICHUS, UCIIAPEHUE, KOHJEHCALUs, IUIABICHUE,
KpUCTAJUIM3alUsl  (OTBEpJEBAaHUE), KUIIEHWE, Terulonepenada  (TEIIONPOBOIHOCTD,
KOHBEKLIUSA, MW3JIy4YeHHE); DJEKTpU3alusl TeJ, B3aUMOJCICTBUE 3apsl0B, JAECUCTBUSA
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aMMOJECUCTBUE MATrHUTOB, JEHCTBUE
MAarHUTHOTO IOJISl Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHAYKIMS) 110 OMUCAHUIO MX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OMbBITOB, JEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE



SBJICHHE;

—pacno3HaBaTh NPOSBICHUE H3YyUYEHHBIX (DU3MUECKHUX SIBICHUI B OKpY)KAIOIIEeM MHpE, B
TOM uucie (U3NYECKUE SIBJICHUS B NMPUPOJIE: NOBEPXHOCTHOE HATSHKEHHE U KalWUISPHBIE
ABJICHUSL B NPUPOJE, KPUCTALIbl B Ipupone, uznydenue CoiHlLa, 3aMep3aHue BOAOEMOB,
MoOpcKkue Opu3sbl, 00pa30BaHHE pPOCHI, TyMaHa, HHEs, CHEra; 3JEKTPUYECKHE SIBJICHUS B
aTMoc(epe, MEKTPUIECTBO )KUBBIX OPraHU3MOB; MATHUTHOE MOJ€ 3eMIIH, APE( MOII0CoB,
pPOJIb MarHWTHOI'O MOJS JJIS JKM3HU Ha 3eMJie, MOJSIPHOE CHUSHUE; MPU 3TOM NEPEBOJIUTH
NPaKTUUECKYI0 3aJadyy B y4eOHYI0, BBIJACNATH CYIIECTBEHHbIE CBOWMCTBA/IPU3HAKH
bu3nyecKuX SIBICHUN;

—OIIMCBIBaTh M3yYEHHBIE CBOWCTBA T€I U (PU3UUECKUE SIBICHUS, HUCIOJIB3Ys (pU3MUecKue
BEJIMUYMHBl (TEeMIEpaTypa, BHYTPEHHSS DJHEPIUs, KOJUYECTBO TEIUIOTHI, YJEJIbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJAEJbHAs  TEIUIOTa  IUIABJIEHUS, YJElbHas  TeIuloTa
napooOpa3oBaHMsl, yJe€jibHas TEIUIOTa CropaHusl TOIUIMBA, KOA(Q(QULHUEHT I0JIE3HOTO
JNEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEbHAS BIAXKHOCTh BO3AYXa, MIEKTPUUYECKUH 3apsi,
CWIa TOKa, OJJIEKTPUYECKOE HANPSIKEHHWE, CONPOTUBIEHUE NPOBOJHUKA, YAEJIBHOE
COTMPOTHBIIEHUE BELIECTBA, padOTa W MOIIHOCTh ANEKTPUUYECKOTO TOKA); MPU OMHCAHUU
NPaBWJIBHO TPAaKTOBaThb (DU3MUECKHM CMBICI HCIONb3YyEMbIX BEJIMYMH, OOO3HAUEHUS H
€IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYJIbl, CBA3BIBAIOIINE AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTHh TpaduKU M3YyUYEHHBIX 3aBUCUMOCTEN
($u3NYECKUX BEJINYMH;

—XapaKTeprU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHHS U MPOLIECCHI, UCTIONb3Yysl OCHOBHbBIE
MOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM  CTPOEHHMS  BELIECTBA, MPUHLMUI
CYNEpIO3ULMH IOJIEH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma
IUISL yJacTKa Liend, 3akoH Jlkoyns—IJIeHna, 3aKkoH COXpaHEHUsl SHEPTUH; IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €M0 MaTEMATHUECKOE BBIPAXKECHHUE;
—OOBSICHATh (PU3NYECKUE MTPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE U B KOHTEKCTE CUTYyallUil
PAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh MPUUMHHO-CICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAaroB ¢ OMOpOi Ha 1—2 HM3y4YEeHHBIX CBOWCTBA
busznueckux SBICHUM, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; —peliaTh pacuéTHbIe
3ajaun B 2—3 JEWUCTBUA, MCMONB3YSd 3aKOHBI M (OPMYIbI, CBS3bIBAIOIIME (DU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJOBHS 3aJlayd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH
HEJO0CTaTOK JAaHHBIX I PELICHUS 3a/ayd, BBIOMpaATh 3aKOHbI U (HOPMYJIbI, HEOOXOIUMBIE
Ui €€ pellieHus, MPOBOAUTHh pacdy€Tbl M CPAaBHUBATH IOJYYEHHOE 3HAYEHHE (PU3NUYECKOU
BEJIMUMHBI C U3BECTHBIMU JJTAHHBIMU;

—pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB;
UCIIONIb3Yysl ONMCAHUE MCCIEOBAHUS, BBIIEIATh MPOBEPSEMOE MPEANOI0KEHUE, OLICHUBAThH
MPaBUIILHOCTb MOPSIKA MPOBEACHUS UCCIEI0OBAaHUS, JEIATh BHIBOIBI;

—TIPOBOJIUTH OTBITHI 10 HAOIOICHUIO (PU3UUECKHUX SBICHUN WIH (PU3NYECKUX CBOMCTB TEI
(KanwIIsSpHbIE SBJICHUS, 3aBUCUMOCTb JABJIEHMs BO3AyXa OT €ro o0bEéMa, TeMIlepaTyphbl;
CKOpPOCTM  Mpollecca  OCTbIBAHWS/HArpPEBaHWs  NpPU  M3IYyYEHUH  OT  LIBETa
U3JIy4arole/morIomaromeil ITOBEpXHOCTH; CKOPOCTh MCHApEHHUs BOABI OT TEMIIEpaTyphbl



KUAKOCTH W IUIomiaad €€ TOBEpPXHOCTH; OJJIEKTpU3alMsg Tel U B3aUMOJCHCTBHE
AIIEKTPUYECKUX  3apsAOB; B3aUMOJECHCTBHE TIOCTOSHHBIX MAarHUTOB, BH3yalU3allus
MarHUTHBIX IOJIEW TMOCTOSIHHBIX MAarHUTOB; JEMCTBUSI MarHUTHOTO IOJII Ha IPOBOJHUK
C TOKOM, CBOWCTBA JJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBMUIaTeNIl MOCTOSHHOIO TOKA):
(GopMyJIMpoBaTh MPOBEPSEMBIE MPEAIIONOKEHNUS, COOUPaTh YCTAHOBKY M3 MPEI0KEHHOIO
000py10BaHus; OMUCHIBATh X0/ ONBITA U (POPMYIUPOBATH BBIBOJBL;

—BBIMIOJIHATh TPAMBIE M3MEPEHUsI TeMIepaTyphbl, OTHOCUTEIHHOM BIAXXKHOCTH BO3yXa,

CWJIBI TOKAa, HAMNpPSKEHUS C HCIOJb30BAHUEM AHAJOTOBBIX MPHUOOPOB M JIaTYMKOB

¢u3nyecKux BETUYMH; CpPaBHUBATh pPE3yJbTaTbl HM3MEPEHHHA C Y4E€TOM 3a/JaHHOU

aOCOJIFOTHOM TOTPELIHOCTH;

—IIPOBOJUTh HCCIIEJOBAaHUE 3aBUCHMOCTH OJHOM (PU3NYECKOM BEIMYUHBI OT APYroi

C HCIOJIb30BaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTh COITPOTHUBIIEHUS IIPOBOIHUKA OT €T0

JUIMHBI, IUIOLIAJAM IONEPEYHOI0 CEYEHUs U YACJIBHOTO COINPOTUBIIEHMS BEIIECTBA

NPOBOJHMKA; CHJIBI TOKa, MAYIIETO0 Yepe3 MPOBOIAHHUK, OT HAMPSKEHHs Ha MPOBOJHHUKE;

UCCIIEIOBAaHUE TIOCIENOBATEIbHOTO U TMapajulebHOTO COEAMHEHUN IPOBOJHHKOB):

IUTAHUPOBATh HCCIIEOBAaHUE, COOMpATh YCTAHOBKY M BBIMOJHATH H3MEPEHUS, CIEIys

NPeIJIOKEHHOMY IJIaHy, (PUKCHPOBATH PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE

TabJIUL ¥ rpauKOB, 1e]aTh BBIBO/BI IO PE3YyJIbTaTaM UCCIIEA0BAHUS;

—IIpOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEJINYUH (yAeNIbHAs TEIJIOEMKOCTh

BELIECTBA, CONPOTHUBIICHWE IPOBOJHMKA, pabOTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA):

IUIAHUPOBAaTh ~ M3MEPEHHs, COOMpaTh  JKCHEPUMEHTANbHYIO  YCTAHOBKY,  CIEIys

NPEIJIOKECHHON HHCTPYKIUH, U BEIYUCIISATh 3HAUCHUE BETTUUMHBI;

—co0noaTh MpaBWiIa TEXHUKH O€30MacHOCTH Tpu pabore ¢  1abopaTOPHBIM
obopynoBaHuEM;

—XapaKTepU30BaTh NPUHLIMIIBI 1€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONUCTB

C OIIOPOW Ha UX ONHUCAHUSA (B TOM YHMCJE: CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETP, MapoBast

TypOuHa, amrepMmerp, BOJIBTMETD, CUETUMK ANIEKTPUYECKON SHEPIUH,

AIIEKTPOOCBETUTEbHBIE MPUOOPBI, HArpeBaTEIbHBIE  AIEKTPONPUOOPHl  (IPUMEpHI),

AIIEKTPUYECKHUE MPEAOXPAHUTEINN; HIEKTPOMATHUT, FNEKTPOABUTaTENb MOCTOSHHOTO TOKA),

UCIIONIB3YSl 3HAHUA O CBOMCTBaX (PU3MUECKHX SABIECHUN W HEOOXOoauMble (pu3Mueckue

3aKOHOMEPHOCTH;

—pacrno3HaBaThb IPOCTbIE TEXHUYECKUE YCTPOMCTBA UM HM3MEPUTEIbHBIE IPUOOPHI
[0 CXEMaM M CXEMAaTUYHBIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTAaTElb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABIATH
CXEMbI 3JIEKTPUUECKUX LENel C MOCIEeNI0BAaTENbHbIM M MapajUIeIbHBIM COEAMHEHUEM
AJIEMEHTOB, pa3anyas yCIOBHbIE 0003HAYEHHS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;
—TPUBOAUTh  IPUMEPHI/HAXOIUTh HHPOPMAIMIO O MpHUMEpax MPaAKTUYECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHUM B TOBCEAHEBHOW KH3HU M OOeCredeHus
Oe3omacHOCTH MHpu oOpaumieHMH C OpudopaMU U TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAHEHHUS 3/I0POBbsl U COOJIIOIEHNSI HOPM DKOJIOTUYECKOTO MOBEJIEHUS B OKPY>KaIOILEH

cpene;



—OCYIIECTBIIATh MOWCK HH(pOpMAIMK (U3HUYECKOTO COJepXKaHui B ceTH VIHTepHeT,
Ha OCHOBE HMEIONIMXCS 3HAHWUM M TyTEM CpaBHEHUS JOMOJHUTEIHHBIX HCTOYHUKOB
BBIACNIATh HMH(POPMALIMIO, KOTOpas SBJIAETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJI0OCTOBEPHOM;
—HCIOJIb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 3aJlaHU HAy4YHO-TIOMYJISAPHYIO JIUTEPaTypy
¢du3nUecKoro coxepkaHus, CpaBOYHbIe MaTepuabl, pecypchl cetu VHTepHET; BiIaaeTh
npuéMamMi KOHCIICKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(PpOpPMAIIUU U3 OAHOMN 3HAKOBOI
CHCTEMBI B IPYTYIO;
—Co3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 0000mas
MHQOPMALIMI0O U3 HECKOJBKMX HCTOYHUKOB (U3NYECKOTO COJACpXKaHHUS, B TOM 4YHCIIE
MyOJIMYHO TPEACTaBIATh PE3yJIbTaThbl MPOEKTHON MM MCCIEA0BATENBCKON NEATENbHOCTH;
Opyd 3TOM TPAaMOTHO HCIOJB30BaTh M3YUYECHHBIM TMOHATUHHBINA ammapaT Kypca (U3UKH,
COIIPOBOKJATh BBICTYIUIEHUE NPE3CHTAIMel; —IIpU BBHINOJHEHUN YYEOHBIX MPOEKTOB U
UCCIICIOBaHNI  (DU3MYECKHX IMPOIECCOB paCIpeieNsaTh OO0S3aHHOCTH B Tpynmne B
COOTBETCTBUU C IMMOCTABJICHHBIMH 33Ja4aMH, CIIEJUThH 33 BBINOJHEHHEM IUIaHA JCUCTBUN U
KOPPEKTHPOBATh €ro, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTH TPYIIIIHI;
BHICTPaMBAaTh KOMMYHHKATHBHOE B3aMMOJCWCTBUE, MPOSBISS TOTOBHOCTh pa3peliath
KOH(JIMKTHI.



TemaTuueckoe MIaHUPOBAHUE. 8 KJIACC. 2 yaca B HEJEI0. 68 4acos.

TemaTn4yeckni

Komm4|  Tpumepnbie Tembl OcHOBHBIE BHABI
010K, TeMa | ecrpo YPOKOB NeSITeTbHOCTH Y4AIUXCsi (HA YPOBHE y4eOHbIX BosmozknocTH
4acoB JefCTBHIA) HCIOJIBL30BAHUS
0P
Paznen 1. TenuioBble siBieHnus (28 1)

Crpoenne 7 BBoaubiii  UTh-Y-012- Habmrogenue u UHTEPHIPETAIUS ONBITOB, CBUACTEIHCTBYIOIIUX +

U CBONCTBa 2016 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA: OIBITHI C pac-

BellecTBa OCHOBHBIC TONOKeHns | TBOPEHHEM Pas3MYHbIX BEUIECTB B BOJIE.
MOJIEKYTAPHO- Pemenune 3ama4 1o OLIEHUBAHHMIO KOJIMYECTBA aTOMOB HIJIM MOJIEKYJ B
KUHETHYeCKOI eaQrHuIlE O0OBEMA BEIecTBa.
Teopuu cTpoeHus AHanM3 TEeKCTa APEBHUX aTOMHUCTOB (Hampumep, pparmMenra
BeIIeCTBA. nmosmbl  Jlykpermst «O  mpupojae  Bemiei») ¢ HU3JI0KEHUEM
Macca - pasMepsI 000CHOBaHHI aTOMHOM TUIIOTE3bI (CMBICTIOBOE YTeHHe). O1eHKa
ATOMOB yOeIUTEeIbHOCTH 3TUX O0OOCHOBAaHUM.
M MoJekyl. OMbITHI, O6’bHCHeHI/IS OpOYHOBCKOTO JBHKEHHSI, SIBIICHUS ,[[I/I(bu(bnyI/IH
NOTBEPIKAAIOIIIE M pasnMuuMi MKy HHMH HA OCHOBE IOJIOKEHMH MOJEKYJIAPHO-
OCHOBHBIE KHHETUYECKOW TEOPUHU CTPOCHHS BEILIECTBA.
TTOJIO’KEHUS
MOJIEKYJISIPHO-
KWHETUYECKON TEOPUHU.
Monpenu TBEPAOTO,
JKUIKOTO
71 razoo0pa3Horo|
COCTOSTHUH
BEILIECTBA.
Kpucrannuueckue 51

amopdHbIE TBEPJIBIC TEIIA.




OOBsICHEHHE CBOCTB
ra3oB, JKHUJIKOCTEM U

OOBsicHEeHHE OCHOBHBIX pa3JIMYMi B CTPOCHUH Ta30B, KUIAKOCTEH U
TBEPABIX TEJ C HCHOJB30BAHUEM IIOJIOKECHHUM  MOJIEKYJISIPHO-

TBEPABIX TeN Ha | KHHETUYECKOU TEOPUH CTPOCHUS BEIIECTBA.

OCHOBE nosnoxxenui | IIposeneHue OmbITOB MO BBIPAIIMBAHUIO KPUCTAJLJIOB IIOBAPEH- HOMU

MOJIEKYJISIPHO- COJIM WJIM caxapa.

KUHeTndeckod teopuu. | [IpoBeneHne U OOBSACHEHHE  OMNBITOB,  JIEMOHCTPHUPYIOIINX

CmaunBaHue U | KalWUIAPHBIE SIBJIEHUS U SIBJIEHUE CMAYUBAHMUS.

KalnJUISIpHBIE OOBsicHEHHE POJIM KaNWUISIPHBIX SIBICHUN TSI TOCTYIUUIEHUS BOJBI

SIBJICHUS. B opranusm pactenuit (MC — Ouomnorus).

TemoBoe Habmtonenue, npoBeneHre U 00bsICHEHNE OMBITOB 110 HAOIIOACHUIO

paciupeHue 51 TEIUIOBOTO PACIIMPEHUA I'a30B, )KUAKOCTEN U TBEPIABIX TEI.

coKaTue OObsicHeHHEe coxpaHeHuss OoO0BEMa TBEPIABIX T, TEKY4YeCTH
KUAKOCTU (B TOM 4YHCIE, Pa3sHUIBl B TEKy4EeCTH JIsI Pa3HbIX
YKHJIKOCTEH ), TaBJICHUS ras3a.
IIpoBeneHne OMNBITOB, JAEMOHCTPUPYIOIIMX 3aBUCHUMOCTbH JIaBJICHMUS]
BO3/1yXa OT ero o0b&Ma 1 HarpeBaHUsl WJIN OXJIAXKICHU,
U UX OOBSICHEHHE Ha OCHOBE AaTOMHO-MOJICKYJISIPHOTO YUYCHHS.
AHanu3 NpakTUYECKUX CHUTyalldii, CBSI3aHHBIX CO CBOMCTBAMM
ra30B, JKUJKOCTEN U TBEPABIX TEI

TenjgoBbie 21 TeMHepaTypa. CBsa3b Oo0ocHOBaHue OpaBusl UBMCPCHUA TCMIICPATYPHI.
IIPOLeCChI TeMIIepaTypbl co | CpaBHEHHE  pa3IMYHBIX CHOCOOOB  M3MEpPEHUs M IIKall
CKOPOCTBIO TerioBoro | TeMICPATyphlL.
JIBHSKEHHS YACTHIL. HaGmronenne ©  OOBSICHEHHE  ONBITOB, JAEMOHCTPUPYIOIIUX|

Buyrpennss
DHEPTHUsl.
Crioco6s1
U3MEHECHUS

BHYTPECHHEU OHEPIUU:
Tensjonepeaayda u
coBepHieHHE  PadOTHI.
Bunger Ttemnonepenayu:
TEIJIONPOBOAHOCTD,
KOHBEKIUS, U3JIyYECHHUE.
KonunuecTBo

M3MEHEHHE BHYTPEHHEH 3HEPTruu Teja B pe3yJibTaTe Teluionepeaadu u

paboThI BHEIITHUX CHIL.

Habntonenne u OOBSCHEHHE OIBITOB, OOCYXIEHHE MPAKTHYECKUX
CUTyalluii, JAEMOHCTPUPYIOIIMX pa3jIWYHbIC BUJIBI  TEIIO-
repeaavyu: TeIIONPOBOIHOCTh, KOHBEKIIHIO, H3TyUYCHHE.

HccnenoBanne SBICHHS TEIIOOOMEHA P CMEIIMBAHUH XOJIO HOMN

U TOPsSiYE€d BOMBIL.
HaGmronenne  ycTraHoBIICHUS
ropsi4eu U XOJIOAHON BOLOM.
Onpenenenue (M3MEpeHNE) KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOI'O BOJIOH
IIPU TEIUIOOOMEHE C HAarpeThiM METAJUIMYECKUM LIUJINHIPOM.

TCIIJIOBOT'O  paBHOBECHUA  MCKIAY




TEIUIOTEI. Y AeJIbHas

TEIIOEMKOCTh
BEIlEeCTBA.
TenmooOMeH u
TEIJIOBOE

paBHOBECHE.
YpaBHeHHe
TEMJIOBOI'O

OamnaHca.

Il1aBnenue U
OTBEpAEBaHUE
KPUCTAILTUYECKUX
BEIIIECTB. VY aenpHas
TEIJIOTA  IIJIABJICHHUSL.
ITapoobpa3zoBanue

Hu KOHOEHCAIIUSI.
HUcnapenne. Kunenue.
VnenpHas TEII0Ta
mapooOpa3oBaHMsI.
3aBUCHUMOCTD
TeMNEepaTypbl  KUMEHUS
oT aTMoc(epHOTO
naBijceHUA. BiaXHOCTBH
BO3/IyXa.

DHeprus TOIINBA.
VnenpHas TEIIOTAa
CTOpaHusl.

[Tpuniuns! paboThI
TEIUIOBBIX JBUTraTEJIEH.
KII/T TEILJIOBOTO
JBUTATEIIS.

TenmoBble ABUTaTEIH U
3allUTa OKpY Karollen
Cpelbl.

3aKOH COXpaHEHHUs U

Omnpenenenue (M3MEpEeHHE) YIACIBHONW TEIUIOEMKOCTH BEIECTBA.
Pemenue 3a7a4, CBI3aHHBIX C BEIYUCICHUEM KOJIMYECTBA TETJIO- ThI
U TEIUIOEMKOCTH NPH TEIII00OMEHE.

AHanu3 cuTyalMii TpaKTUYECKOTO HCIIOJb30BaHUS TEIIOBBIX|
CBOMCTB  BEIIECTB W  MaTepuajioB, Hampumep B  LeJAX
IHEProcOEPEIKCHUS: TEIIOU3OJISIIUSI, dHEeprocOeperarIme KpbIIiu,
TEPMOAKKYMYJIISITOPBI U T. .

HaoOnronenue SIBJICHUU HUCTIapEHUS u KOHJICHCAIlUH.
HccnenoBanue mnpolecca HCOAPECHUS PA3JIMUHBIX KHUJIKOCTEH.
OObsiCHeHHE SIBJICHUNM WCIAPEeHHS W KOHJICHCAIMU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

HaGmronenne u oOBsiCHEHHWE TIpollecca KHIICHHS, B TOM YHCIIE
3aBHCHUMOCTHU TE€MIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Omnpenenenve (M3MEpPEeHHE) OTHOCUTEIHHOW BIAXHOCTH BO3IyXa.
HaOnroaenue mpoiiecca riaBiaeHUs KPUCTAJUIMUECKOrO BEIIECTBA,
HarpuMmep JibJa.

CpaBHEHHE TIPOIECCOB IUIABICHUS KPUCTAULIUYECKUX TEI U
pa3MsiryeHus: Npyu HarpeBaHUM aMOP(HBIX TEl.

Omnpenenenne (M3MEPEHUE) YIACIBHOM TETUIOTHI IUIABJICHUS JIbJA.
OObsicHeHHe SBJICHUM TIUIAaBJICHUS U KPUCTAUIM3ALMM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.

Pemienue 3aga4, cBsI3aHHBIX C BBIYMCICHHEM KOJIWYECTBA TEILIO- ThI
B Ipolleccax Temjonepeaadu Mpu IUIaBJICHUM W KPUCTAJUIM3ALlUU,
HCIIAapSHUU U KOHJICHCAIIUH.

AHanu3 CHUTyallMd TIPaKTUYECKOrOo MPUMEHEHUS  SIBJICHUU
TUTABJICHUSI W KPUCTAJJIM3AllMU, HAIpUMEp, MOJy4eHHUE CBEpX-
YHUCTHIX MAaTEPUAIOB, COJIEBas TPEJIKA U JIp.

Ananu3 palboTel M OOBSICHEHHME NpPUHLHUMNA JCHCTBUS TEMJIOBOIO
JIBUTATEJSI.

Brruncienre KojguyecTBa TEIUIOTHI, BBIACISIONIETOCS MPU CrOpaHUM
pa3nuyHbIX BUAOB TonmBa, U KITJ[ neuraresns.

OOGcyxaenne 9KOJIOTUYECKHUX TOCIIE/ICTBUNA
JIBUTATEIIEH BHYTPEHHETO CropaHusl,
runposiekTpocTaHinii (MC — 3KOJIOTHS, XUMHS)

HCITIOJIB30BaAHM
TCIIJIOBBIX H




MpeBpaIieHus

SHEPruu B
MEXaHUYECKUX u
TEMJIOBBIX ITpOIeccax

Pazgen 2. DuekTpudyeckue 1 MATHUTHBbIE siBJIeHUS (37 1)

DJIeKTPUYECKH
e3apsjabl.
3apsizkeHHbIE
TeJia

H uX
B3aUMO/IEliCTB
ne

DneKTpUu3anus TEI.
JBa pona
AIIEKTPUUECKUX
3apsa0B.
BiaunmoneiictBue
3apsSHKEHHBIX TeJl.

3akon Kyiona.

DJIEKTPUYECKOE TIOJIE.
IIpuHuun
CyIEepHO3ULINHU
3JIEKTPUYECKUX
MOJIEU. Hocuremu
SJIEKTPUYECKUX
3aps10B.
DJeMeHTapHbI!
IEKTPUYECKHUN 3apsi.

Ctpoenue aroma.
ITpoBogHUKH u
JIURJICKTPUKU. 3aKOH
COXpaHEHHUs
BJIEKTPUUECKOTO
3apsiia

HaoOironeHne ¥ MpoBEJCHHUE OIBITOB MO SJICKTPU3AIUH TEJ TIPH
COTIPUKOCHOBEHUH Y HUHTYKITUCH.

HabGmronenne u oO0BsICHEHHE B3aUMOIECHCTBUS OTHOMMEHHO H
pa3HOUMEHHO 3apPSHKCHHBIX TEJI.

OObsicHeHHE TIpUHILMIIA JEHCTBUS dJIeKTpockoma. OObscCHEHHE
SIBJICHUM DJICKTPHU3AIUU MPU CONMPUKOCHOBEHUH TSI Y UHIYKITHCH C
HCITOJIb30BAHUEM 3HAHUU O HOCUTEIISAX DJICKTPHYCCKUX 3apsI0B B

BCIICCTBC.

Pacno3naBanue U
[IOBCEIHEBHOM KU3HMU.

OOBSICHEHHE  SBJICHUW  DJICKTPHU3AIUH B

HaGmtonenne u OOBSICHEHHE ONBITOB, WJUIIIOCTPUPYIOLUIUX 3aKOH
COXpaHEHUsI JIEKTPUYECKOI0 3apsiia.

HabGmronenne ONBITOB 1O MOJACIHPOBAHUIO CHJIOBBIX JIMHUN
AIEKTPUUYECKOTO MOJIS.

HccnenoBanne IEeUCTBUS SJICKTPUYECKOrO IO Ha MPOBOJHUKU U
JIUDJICKTPUKHU




IMocTosHHBI
IEKTPUYECKH
M TOK

20

DJIEeKTPUYECKHUI  TOK.
YcnoBus
CYIIECTBOBAaHUS
AJIEKTPUYECKOr0  TOKa.
WcTounuku
MMOCTOSIHHOTO TOKa.
JencTBus
AJIEKTPUYECKOr0  TOKa
(TerioBoe,
XUMHUYECKOE,
MarHuTHOE).
DJIEeKTPUYECKHUI TOK B
JKUJIKOCTSX U ra3ax.
DJeKTpUYecKasi 1eMb.
Cuna TOKA.
DJIEKTpUUECKOE
HaIpsH>KEeHUE.
ConpoTuBiieHue
MIPOBOJTHUKA.

Y nenbHOE
COIPOTHUBJICHUE
BemlecTBa. 3akoH Oma
JUIsT  ydacTKa  LeIHu.
ITocnenoBareabHOE

u napa’suiesbHOe
COEIMHEHUE
MIPOBOJTHUKOB.

Pabora w  MoOIIHOCTH
BJIEKTPUYECKOrO  TOKA.
3akon JDxoyns—Jlenna.
DJIEKTPOIIPOBOIKA u
norpedurenu
AIEKTPUUECKOMN
SHEPIrUH B OBITY.

HabGmronenne pa3nuyHbIX BUIOB JNEHCTBUS IJIEKTPUUECKOTO TOKA M
00Hapy>KEHHUE dTUX BUJIOB JCUCTBUS B MOBCETHEBHOW )KU3HMU.

COopka U uCHbITaHUE DJIEKTPUYECKON LIENH MOCTOSHHOTO TOKA.
HN3mepeHue cuibl TOKa aMIepMETPOM.

N3mepeHne  3IE€KTPUUECKOTO  HAIPSDKEHUsST  BOJIBTMETPOM.
[IpoBenenne u OOBICHEHHE ONBITOB, JIEMOHCTPHUPYIOIINX
3aBUCHUMOCTbD JIEKTPUUYECKOTO COMPOTUBIICHUS] MPOBOJIHUKA OT €ro
JUTUHBIL, TJIOLIAIN TTONEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, MPOTEKAIOLIETO Yepes

pe3ucCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUS
Ha PEe3UCTOpE.

ITposepka npaBuia CIIOKEHMUS HaMpsHKEHU N npu
MOCJIeJOBATEJIbHOM COEAUHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBmyia J[uIg  CWIBI TOKa [PU  NApaICIIbHOM
COEJIMHEHUH PE3UCTOPOB.

Awnanus CI/ITyaLII/Iﬁ IIOCJICA0OBATCIBbHOI'O n napaJijieJIbHOT'O
COEJIMHEHUS IPOBOJAHUKOB B IOMAITHUX JIEKTPUUECKUX CETSIX.
Pemenwne 3amau ¢ ucnosip3oBanueM 3akoHa Oma u hopMyn pacyéral
SJICKTPHUYCCKOI'O COIMMPOTUBJICHUA nopu IIOCJICAOBATCIIb- HOM H
rnapauieJIbHOM CO€JIMHEHUHU MPOBOJHUKOB.

Omnpenenenne pabOThl  AIEKTPUYECKOTO TOKA, IMPOTEKAIOIIETO
yepes pe3ucTop.

OrmnpeiesieHue MOIIHOCTH 3JICKTPHUYECKOIO TOKA, BBIACISEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA 4Yepe3 JIAMIIOYKY OT

HanpsHKEHUsT HA HEM.
Omnpenenenune KII/] narpesaress.

UccnenoBanne mnpeoOpa3oBaHUsi SHEPrUU NIpH MOIBEME TIpy3a
AJIEKTPOJIBUTATEIIEM.

OObsicCHEHHE YCTpOWCTBAa W TIPUHIMIIA JCWUCTBUS JIOMAITHUX
BJIEKTPOHArpeBaTEIbHBIX IPUOOPOB.

OObBsicHEeHHME TIPUYMH KOPOTKOTO 3aMBIKaHMsl W MOPHUHIUIA
JICUCTBUS TJIABKUX MPEIOXPAHUTEIIECH.




KopoTtkoe 3ambikanue

Pemienne 3agau ¢ wucrnoab3oBaHueM 3akoHa JDxoyns—JleHna.
Hab6moneHre BOZBHUKHOBEHHUS JISKTPUUECKOTO TOKA B KHUIKOCTH

MarauTHbIe
ABJICHUS

ITocTOosTHHBIE MArHUTHL.
B3aunmonenicrBue
MOCTOSTHHBIX MarHHTOB.
MaruutHoOe noJe.
MaruutHoe moJie
3eMIIH U ero 3HadeHHE
IS )KU3HA

Ha 3emite. OmnbIT
Opcrena. MarnuTtHoe
MoJIe  DJIEKTPUUECKOTO

TOKA. ITpumenenune
3JIEKTPOMAarHUuTOB B
TEXHUKE

JleficTBue MAarHUTHOTO
I10JIsI Ha HpOBO,Z[HI/IK C
TOKOM.
DIEeKTPOABUTATEIH
IIOCTOAHHOI'O TOKaA.
HUcnons3oBanue
AJIEKTPOJIBUTaTENIEH B
TCXHNUUYCCKUX
YCTpPOMCTBAX

Y Ha TPAaHCTIOPTE

HccnenoBanue B3aUMOJICHCTBUS
MarHUTOB.

N3ydyeHne MarHMTHOrO MOJisi MOCTOSIHHBIX MarHUTOB IPHU HUX
O0OBEIMHEHUHU U Pa3JICJICHUM.

HpOBeI[CHI/Ie OIBITOB IO  BHU3YyaJIU3allWMKW IIOJSA  IHOCTOAHHBIX

MAar"dmuTHOI'O IIOCTOSIHHBIX

Mar"HmToOB.

WN3yuenue sBI€HUSI HaMarHM4uMBaHWs BemiecTBa. lccienoBaHuel
JIEUCTBUS IIEKTPUUYECKOTr0 TOKa Ha MAarHUTHYIO CTPEJIKY.

[IpoBenenue OMNBITOB, AEMOHCTPHUPYIOMINX 3aBUCUMOCTb CHIIBI
B3aMMOJICUCTBHUS KAaTYIIKH C TOKOM M MarHuTa OT CHWJIBI U Ha-
MPaBJICHUS TOKA B KaTYIIKE.

AHanu3 cUTyalui MPaKTUYECKOTrO0 NPUMEHEHUs AJIEKTPOMarHuTOB
(B OBITOBBIX TEXHHYECKHX YCTPOWCTBAX, IPOMBINLICHHOCTH,
MEIUIUHE).

N3yuenue neiicTBUST MAarHUTHOTO TIOJISI HAa TIPOBOJHUK C TOKOM.
HN3ydenue neicTBUs JIEKTPOABUATATES.

Nzmepenue KIIJ[ anexTponsurarenbHOld ycTaHOBKU. Pacnio3HaBaHue U
aHaJiM3 PA3JIUYHBIX NPUMEHEHUH SJIEKTpO- ABUTraTenel (TpaHCIOPT,
OBITOBBIC YCTPOICTBA U JIp.)




daekTpomarum | 4
THas
UHAYKIHSA

OnbITHI
SBnenue
3JIEKTPOMArHUTHOM
naayknuu. IIpasuio
Jlenna.

Dapanes.

DJeKTporeHepaTop.
CriocoObl  MOJTyYCHHS
AIIEKTPUUECKOUN
SHEPTHUM.
DJIEeKTPOCTAHIIUU  Ha
BO300OHOBIISIEMBIX
HMCTOYHHKAX DHEPTUHU

OnBITHl IO WCCICNOBAHUIO SIBJICHHS DJICKTPOMArHUTHOW WHIYKITUH:
HCCcIIeJOBaHUE U3MEHEHUN 3HAYEHUS u HaIpaBJICHUSI
WHAYKITMOHHOTO TOKa

PesepBHoe Bpems 3 yaca
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