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NOACHUTE/IbHAA 3AMNMUCKA

[TIporpamMa 1o (Qu3MKe Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHUsI COCTAaBICHA HA OCHOBE
TOJIOXKEHUH M TpeOOBaHUH K pe3ysbTaTaM OCBOCHHMS Ha yriayO0JaEHHOM YpOBHE OCHOBHOHM 00pa30BaTEIIbHOM
nporpammsbl, npezacrasieHHbix B PI'OC OO0, a Taxke ¢ yu€toM depepanbHOH pabodeld Iporpammbl
BOCIIUTAHUS u Konuenmun npenogaBaHus y4eOHOro npeaMera «Duzukay.
Copnepxanue mporpamMmbl 1O (U3MKEe HAMpaBIeHO Ha YIAOBJICTBOPEHHE TIOBBIMICHHBIX 3alpOCOB
oOyyaroluxcsi, CTpeMAIUXcsi K 0ojiee rIyOOKOMY OCBOCHHMIO (PM3WYECKUX 3HAHUU, U Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOydarouuxcsi. B nmporpamme 1o Gpusuke yuyuTHIBAIOTCS BO3MOXHOCTH
ydaeOHoro mpeamera B peanusanuu  TpedoBanuit PI'OC OOO K IUIAHHPYEMBIM JIUYHOCTHBIM H
METaNpeIMETHBIM pe3yJbTaTaM oOOydeHHUs, a TaKKe MEXKIPEIMETHBIE CBSI3UM €CTECTBEHHO-HAYUYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001IIET0 00pa3oB

Ous3nKa SBISIETCS CHUCTEMOOOPA3YIOIIMM Ui  €CTECTBEHHOHAYUHBIX y4YeOHBIX MPEIMETOB,
MTOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SIBICHUI, U3y4aeMbIX XUMHEH, Ouoioruei,
acTpoHOMHEH © (u3mueckoil reorpadueil, BHOCHT BKIaJ B €CTECTBCHHOHAyYHYIO KapTUHY MHPAa,
nperocTaBiseT Haubosee sicHble 0o0pa3lbl MPUMEHEHHUS HAyYHOTO METOJa MO3HaHWUsS, TO €CTh crocoba
MOJTyYEeHHUsI JOCTOBEPHBIX 3HaHUI 0 Mupe. OHa U3 TIaBHBIX 3a1a4 pu3mdeckoro o0pa3oBaHus B CTPYKTYpE
o01m1ero o6pa3oBaHUs COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M HHTEpECa K HayKe Y
00yJaromuXxcs.

Wzyuenue ¢usuku Ha yriayONE€HHOM YypOBHE MpEArojaraeT yBEpEeHHOE BIAJIEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAy4YHO OOBSCHATH SBIICHUS;

OLICHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O HCCIIE0BAHUS;

MHTEPIPETUPOBATH TaHHBIE U UCTIOJIH30BaTh HAYYHbIE 10KA3aTEeIbCTBA TS TIOTYyYSHHS BBIBOJOB.

Hemn w3ydenus ¢Gu3Mku Ha yOIyOJNEHHOM ypOBHE: pa3BUTHE HMHTEpeca U CTPEMIICHUS
oOydaromuxcsi K HAyYHOMY U3YYEHHUIO MPHUPOJBI, pPa3BUTHE HUX HWHTEIUIEKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH; pa3BUTHE TPEACTABICHUH O HAydyHOM METOAE TMO3HaHWs ©  (QOpMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS! K OKPY)KAIOIIUM SBJIECHUSAM; (OPMHUPOBAHHE HAYYHOTO MHPOBO33PEHUS
KaK pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHHUS MaTepuH U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU; (hOpMHUpPOBaHHE
YMEHUIl MpUMEHATh (PU3MYecKre 3HAHWS U HaydHbIE JIOKA3aTelbCTBA JJsI OOBSCHEHUS OKPYXKAIOIIUX
ABJIEHUH; (hOpMHUpPOBAHHE MPEACTABIECHUN O poiu (U3MKHU A Pa3BUTHS JAPYTUX €CTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJIOTHI; pa3BUTHE INpEICTaBIEHUH O BO3MOXHBIX chepax Oynymiell nmpodeccuoHanbHOIM
NeSITEIbHOCTH, CBSI3aHHOW € (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMYy OOY4YEHHMIO B STOM HaIlpaBJICHUU;
¢dbopMHpoBaHHE TOTOBHOCTH K JalbHeHIIeMy H3y4deHHI0O (U3MKM Ha YriIyOJEHHOM YpOBHE B paMKax
COOTBETCTBYIOIIMX MPoduiIeit 00yueHust Ha YpOBHE CpeHEro 001Iero oopa3oBaHus.

JlocTHKeHHe A3THUX Lened MporpaMmbl MO (QU3UMKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
o0ecrnieunBaeTcs pelieHueM CIeAYIONNX 3aa4: IpUoOpeTeHNe 3HaHUHM O TMCKPETHOM CTPOEHUH BEILECTBa,

MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpeTEeHNEe YMEHHUM aHAIU3UPOBaTh U OOBSICHATH (PU3MUECKHE SBJICHHS HA OCHOBE M3YYEHHBIX
(U3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB pEUIeHMs] pacu€THBIX M KAuyeCTBEHHBIX 3aad, TPeOYIOUIMX CO3/JaHus H
UCTOJIb30BaHUS (PU3UUECKUX MOJIENEH, BKIIIOUasi TBOPUYECKHE U MPAKTUKO OPUEHTUPOBAHHBIC 33/1auu;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMI: HAONI0/aTh SIBICHUS U U3MEPATh (PU3MUECKHE BEIUYUHBI,
BBIBUTATh THUIIOTE3bl M TMpejaraTh SKCIEpUMEHTAbHbIE CHOCOOBI MX TPOBEPKH, IUIAHUPOBATH H
IIPOBOAMTDH OIIBITHI, DKCIEPUMEHTAIbHBIE HCCIIEIOBAaHMS, aHAJIN3UPOBATh IOJYyYEHHBIE JaHHBIE U JI€1aTh
BBIBOJIBI,

OCBOCHHE TPUEMOB pabOThl ¢ HHPOpMaLUel PpU3NUECKOr0 COAepkKaHUs, BKIIOYash HHPOPMALIUIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKU, UHTEPIIPETALUS U KPUTHUECKOE OllEHUBAaHUE UH(DOpMAIIHH;

3HaKOMCTBO €O c¢epaMu MNpo(ecCHOHAIBHOW JEATENIbHOCTH, CBA3aHHBIMU C (HU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (PU3MUECKON HAYKH.

COJEPXAHUE OBYUEHUASA

Pa3znen 1. TenoBble ABJIEHHU.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHM CTPOCHUsl BemiecTBa. Macca u
pa3Mepbl aToOMOB H MOHGKYH. OHBITI:I, HO,Z[TBep)KI[aIOH_[I/Ie OCHOBHBIC ITIOJIOXKCHUS MOJIeKyJISIpHO-
KHHETHYECKOW Teopuu. Mogenun TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM — BEIICCTBA.



Kpucrannuueckue u amopdusie Tena. I'pageH — HOBBIM MaTepuai [uis HOBBIX TEXHOJOTUH. TeXHOIOTHH
MOJIyYEHHUsI UCKYCCTBEHHBIX anMma30B. OObsSICHEHHE CBOMCTB ra3oB, )KMJIKOCTEH M TBEPABIX TENl Ha OCHOBE
I0JIO)KEHUH MOJIEKYJISIPHO-KHHETHYECKON Teopuu. [loBepXHOCTHOE HATSKEHUE, CMauMBAaHUE, KAIMJUISIPHbIE
aBiieHus. TerjgoBoe pacHIMpeHue W cxKaThe. 3aBHUCUMOCTh JIaBJCHHs raza oT o0b&Ma, TeMIepaTyphl.
Temneparypa. CBsizb TeMmIiepaTypbl CO CpellHEW KUHETHUECKOW HEpPrueil TEeIIOBOrO JABUKEHHUS YaCTHIL.
Temnepatypusie mkanbl. BHyTpenHsas osHeprua. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpTuu:
TeIuionepeiaya U coBepIeHue padoThl. Bubl Temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.
Bunel Tennonepenaun B npupojae U TexuHuke. HeoOpaTuMocTh TeIIoBbIX npoieccoB. KolmnyecTBO TEMIOTHI.
VYaenpHas TEIUNIOEMKOCTh BEIECTBa. 1e€mI0o0OMEH W TemioBoe paBHOBecue. 3akoH HproroHa-Puxmana.
VYpaBHenue temnoBoro Oananca. [lnaBieHwe W OTBepAEBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
Teriorta TuiaBieHus. [lapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kurenue. YaenpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHUS OT aTMoc(epHOro napieHus. HacbllleHHBINH u
HEHaCBILICHHBIN nap. BiaxkxHocTh Bo3ayxa. DHeprus TOIUIMBA. YJeNnbHas TeIuioTa cropanus. lIpuHuumel
pabotsl TeroBbix aBurareneid. KI1/[ reroBoro npurarens. TemoBble IBUTaTeIN U 3allUTa OKPYXKAIOMIEH
cpenpl. TerioBble MOTEPU B TEIJIOCETSAX. 3aKOH COXPAHEHHUS U MPEBPALICHUS YHEPIMU B MEXAHUYECKUX U
TEIUIOBBIX IpoIleccax.

Pa3nen 2. JiekTpuyecKue H MATHUTHDIE SIBJICHHUS.

Onektpuzanus Tea. J[Ba poaa 3JIeKTpHUYecKuX 3apsiaoB. B3anmmonelcTBie 3apsHKEHHBIX Tell. 3aKOH
Kynona.

Onektpuueckoe 1nosie. Hanpspk€HHOCTh  anekTpuueckoro mnosst. IlpuHnun — cynepno3unuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpruyeckux 3apsiioB. DiEeMEHTapHbIM ayekTpudeckuil 3apsia. CTpoeHue aTtoma.
[IpoBOIHMKY, AUBIEKTPUKH U MOTYIIPOBOAHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOr0 3apsa.

DNEeKTpUUECKUNA TOK. YCJIOBMSI CYLIECTBOBAHMS AJIEKTPUUYECKOrO0 TOKa. VICTOUHMKHU ITOCTOSIHHOTO
ToKa. JlefcTBUSI 3IIEKTPUYECKOr0 TOKa (TEIUVIOBOE, XUMHUYECKOE, MAarHUTHOE). DIEKTPHUUECKUHd TOK B
MeTaljiax, KHUJIKOCTAX U ra3ax.

Onexkrpuueckas 1enb. Cuina Toka. DJIEKTPUYECKOE HAINPsHDKEHHE. AMIIEPMETP U BOJBTMETP B LIENH
MOCTOSIHHOTO ToKa. CONpoTHBIIEHHE NMPOBOJHMKA. YEIbHOE CONPOTHBJICHHE BeullecTBa. 3akoH Oma i
yudacTtka nenu. IlocienosarenbHoe U MapajiesIbHOE COEAMHEHNE POBOAHUKOB. DJIC B 1€y IOCTOSIHHOTO
Toka. 3akoH Oma g nonHod nenu. [lpaBuna Kupxroda. Pacuér mpocThIX 3JIEKTpUYECKHX LEneH.
Henuneinnbie aneMeHTHI.

PaGora m MmomHOCTh 3neKkTpUYeckoro Toka. 3akoH Jlxoynsa-JleHna. OnekTpuyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOopoTKoe 3aMbikaHMe.

[TocrossHHbIE MarHUTHL. B3auMonencTBuE MOCTOSITHHBIX MarHWTOB. MarHuTHoe moJie. MarnutHoe
noJie 3eMJIM U €ro 3HauY€Hue Ui )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1oJie 3JEKTPUYECKOro TOKa.
OneiT AMriepa. [IpuMeHeHue 37IEeKTPOMAarHUTOB B TE€XHUKE. J[efiCTBME MarHUTHOTO MOJISi Ha MPOBOJHUK C
TokoM. Cuna AmMrepa U OIpenercHUe €€ HalpaBIeHHUA. OJEKTPOABUIaTeNlb ITOCTOSHHOTO TOKa.
Hcnonb30BaHue 35ieKTpoIBUTaTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneitel Dapanes. fABneHue anekTpomMarHuTHOM MHAyKUuM. [IpaBuno JleHuma. DnexTporeHeparop.
CriocoObl  TIOJTYYEeHHSI DJIEKTPUUECKOW HHEPTrUd. ODJEKTPOCTAHIIMHM Ha BO30OHOBIAEMBIX HMCTOYHUKAX
SHEPIrur. IKOJOTHUECKUE MPOOIIEMbl SHEPTEeTHUKHU. TOMIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOITH.

MNPEAMETHDBIE PE3YJIbTATHI

K koHmy oOydyeHus B 8 Kiacce MpeIMETHbIE pe3yibTaThl Ha YIIyOJIEHHOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

MCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE IBMKEHHE aTOMOB M MOJIEKYII,
arperatHble COCTOSIHMS BEILIeCTBa, KPUCTAJUIMUECKHE M aMop(HbIe Tejla, HACHIIEHHBIH U HEHACHIIIEHHBIH
nap, crocoObl M3MEHEHUS BHYTPEHHEW HHEpPIuu, d3JEeMEHTApHBIH SJIEKTPUUYECKUH 3apsf, MPOBOJHUKH,
MOJIYTIPOBOJIHUKH, JTUAJIEKTPUKH, WCTOUYHUKU TOCTOSHHOIO TOKA, JJIEKTPUYECKOE W MArHUTHOE IOJId,
OINTHYECKasi CHCTEMa) U CUMBOJIMYECKHH SI3bIK (PU3UKU NP PEIICHUH YUeOHBIX U MPAKTHUECKUX 3a71ay;

YBEPEHHO pa3InuaTh sBJICHHS (TEIUIOBOE pacmupeHue (CkaTtue), TEIMIOBOE€ paBHOBECHE,
IIOBEPXHOCTHOE HATSIKEHHE, CMAauMBaHME, KallWUIAPHBIEC SIBJICHUS, UCIIApEHHUE, KOHAEHCALUs, IJIaBICHUE,
KpUCTAJUIM3alUsl, KHUIIEHUE, CIOCOObI Terulonepenayn (TerIoNnpOBOJIHOCTh, KOHBEKLHUS, H3IIyueHHeE),
TEIJIOBBIE MOTEPH, IEKTPU3ALUS TEJ, B3AUMOJICHCTBUE 3aPsA0B, IEHCTBHS JIEKTPUUECKOTO TOKA, KOPOTKOE



3aMbIKaHUE, B3aUMO/IEHCTBHE MarHUTOB, IEHCTBUE MarHUTHOTO 110JIs1 HA TPOBOAHUK C TOKOM) 110 ONHCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLIUX AAHHOE (GU3NYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYECHHBIX (PU3NYECKUX SBJICHUN B OKpYXarolleM MHUpe (B TOM YHUCIIEe
¢u3nyeckue SIBICHUS B IPUPOJE: MOBEPXHOCTHBIE M KAIWUIPHBIE SBJICHUS B MPHUPOJE, KPUCTAUIBI B
npupoje, uznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs,
CHera, 3JIEKTpUYECKUE SBJICHUS B aTMOc(epe, JIEKTPUUECTBO XKUBBIX OPraHU3MOB, MArHUTHOE 110J1€ 3eMJIH,
apeiid MmoiocoB, poiab MarHUTHOTO TIOJIA JJIS )KU3HU Ha 3emile, MOJIIPHOE CHSIHUE), IPU 3TOM IMEPEBOIUTH
IIPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3MUECKUX SBIECHUM;

OIMCHIBATh W3YYEHHBIC CBOMCTBA TeN M (U3NYECKUE SBICHHS, HCIONB3YsS (PU3NUECKHE BETUYMHBI
(TemnepaTypa, BHYTPEHHSSI SHEpPrus, KOJUYECTBO TEIUIOThI, paboTa rasa, yJelbHass TEIIOEMKOCTb
BEIIECTBA, YAETbHAs TEIUIOTAa IUIABICHHS, yJEJbHAs TEIoTa MapooOpa3oBaHus, yAeIbHAas TEIUIOTa
CropaHusi TOIUIMBA, KO3(D(PUUMEHT MOJE3HOro JAEHCTBMS TEIUIOBOM MAIIMHbBI, OTHOCUTENbHASI BIIAXKHOCTb
BO3/1lyXa, AJIEKTPUUYECKUHN 3apsisl, CHJIa TOKA, JEKTPUUYECKOE HAIPSIKEHHE, COIPOTUBIECHUE IPOBOIHMKA,
SJIC B 1enu MoCTOSIHHOTO TOKa, 3JEKTPUYECKOE YJeIbHOE COIPOTHUBIICHHE BEIIECTBA, pab0oTa U MOLIHOCTb
AJIEKTPUUYECKOTO TOKA), MPHU ONHCAHWUU TPABMIBHO TPAKTOBAaTh (DM3UYECKHA CMBICT HCIIOJIB3YEMbBIX
BEJIMYMH, UX 0003HAUYEHUS U €JUHULBI (U3NUYECKUX BEIMYMH, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NIECKYIO BETMYMHY C APYTUMH BETMYUHAMHE, CTPOUTH TPa(QUKH H3yYCHHBIX 3aBUCUMOCTEH (PH3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MUECKUE SBJIECHUS M MPOLECCHI, MCIONb3yd OCHOBHbIE
MIOJIOKEHHST MOJIEKYJIIPHO-KUHETUYECKOH TEOpHUU CTPOEHHUsS BEIIECTBA, YPaBHEHHE TEIJIOBOro OanaHca,
3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO0 3apsiia, 3akoH KylioHa, MpUHINUI CYNEepIIO3ULIUU 3JIEKTPUUECKUX T0JIeH,
3akoH Oma a1 yyacTka nenu, npasuia Kupxroda, 3akon Oma ans nonHoit uenu, 3akoH [xoyns-Jlenua,
3aKOH COXPaHEHHsI DJHEPruH, TNPH OTOM pPA3IUYaTh CIOBECHYI0 (OPMYITHPOBKY 3aKOHa H €ro
MaTeMaTHYeCKOe BhIpaXKECHUE;

CTPOUTH MPOCThIE (PU3MUECKUE MOJIENN PEATbHBIX 00BEKTOB, MPOLIECCOB U SIBJICHUH, BBIIEIATD TPH
3TOM CYILIECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA 0OBEKTOB, MPOLIECCOB, SIBIECHUH, IPUMEHATh (PU3HUECKUE
MOJIETH ISl OOBSICHEHUSI (PU3NUECKHUX IIPOLIECCOB U PelleHUs] y4eOHbIX 3a/1ay;

OOBSICHATh (PM3MUECKUE SBJICHHUS, ITPOLIECCH] U CBOICTBA T€J, B TOM YHCJIE M B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, W pellaTh KadeCTBEHHBIE 3aJlaud, B TOM 4HCIE TpeOyromiue
YHUCJICHHOTO OLIEHWBAHMs XapaKTepHbIX 3HaYCHUH (PU3MUECKUX BEJIWYMH, NIPH ITOM BBHIOUPATh a/IeKBATHYIO
(GuU3NYECKYI0 MOJEIb, BBISIBIATH MPUUYMHHO-CIEICTBEHHBIE CBSA3M U BBICTpaUBaTh JIOTUYECKYIO LIEMOUYKY
pacCcyKIeHMi C ONopol Ha U3yuyeHHbIe CBOWCTBA (PU3MUECKUX SABICHUH, (U3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pellaTh pacd€THble 3a1aun (C omopoi Ha 2—3 ypaBHEHHs) IO U3y4yaeMbIM TeMaM Kypca
¢u3uky, BBIOMpas aAeKBaTHYIO (U3MYECKYI0 MOJENIb, C HCIOJb30BAaHHEM 3aKOHOB M  (GOpMyll,
CBSI3bIBAIOIIUX (PM3MUECKUE BEIWYMHBI, 3alMChIBATh KPAaTKOE YCIOBHE M pPa3BEPHYTOE pELICHHE 3a/lauH,
BBISIBJISITH HEJOCTAIOLIME WM HM30BITOUHBIE JaHHbIE, OOOCHOBBIBATH BHIOOp MeETOJA peEIIeHUs 3a/auH,
HCIIOJIb30BaTh CIPAaBOYHbBIE JIaHHBIE, IPHUMEHATH METOJbl aHAJIM3a pa3MEpPHOCTEH, HCIIOJIb30BaTh
rpadguyeckue METOJbl pelIeHHs 3a4ay, MPOBOJUTh MaTeMaTHYeCKUe MpeoO0pa3oBaHUS U PacuéThl,
OLIEHUBATh PEATMCTUYHOCTh MOJTYYEHHOTO 3HAUYEHUs (PU3UYECKOM BEIMYMHBI U OINpPENENATh Pa3MEPHOCTh
(bu3nyecKoil BeNNYNHBI, OJTYYEHHON IPU PEILIEHUH 3aauu;

pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pELIMTh MpPHU TOMOIIM (U3UYECKHX METOAOB, U
npesaraTb OpUEHTUPOBOYHBIN CIIOCOO pEIIeHHs], B ONMKMCAHUU MCCIEIOBaHUS PACIIO3HABATh MPOBEPSEMOE
MPENoiI0KeHne (TUI0Te3y), UHTePIPETUPOBATh MOJYyYSHHBIN pe3yiIbTar;

MIPOBOJUTH OMNbBITBl MO HAOMIOACHUIO (U3MUECKUX SBJICHUN WIM (QU3NYECKUX CBOMCTB Tell
(kanWJuIApHBIE SBICHMS, 3aBUCHMOCTH JaBIICHHS BO3AyXa OT €ro o0b&éMa M TeMIlepaTypbl, CKOPOCTH
rporiecca OCThIBaHMS (HArpeBaHMs) MIPH U3JIYYCHUH OT 1BETAa M3TydYaroIIel (TOTI0NaoNIeil) MOBEPXHOCTH,
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYpPhl KHUAKOCTU U IUIOMIAIN €€ MOBEPXHOCTH, JIEKTPU3ALMS TET U
B3aMMO/JICICTBUE JJIEKTPUUYECKUX 3apsAI0B, B3aWMOJEWCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allUs
MarHMTHBIX I0JIEN TIOCTOSIHHBIX MAarHUTOB, JEMCTBHUSI MAarHUTHOIO IOJI HA MPOBOJHUK C TOKOM, CBOWCTBA
JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTeNsl IOCTOSHHOIO TOKa): (opMynupoBaTh IHpoBepsieMoe
Npeanoiokenne (TUMOTe3y) O BO3MOXKHBIX pe3ylbTaTax HaONIOJCHUN, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000py10BaHUs, ONTUCHIBATH X0/ ONbITa U (HOPMYIHPOBATH BHIBOIBI;

IIPOBOJIUTH IPSMbIE U KOCBEHHbIE U3MEpEeHHs (U3NYECKUX BEIMUYUH (TeMIepaTypa, OTHOCUTEIbHAS
BJIQKHOCTh BO3[yXa, CWJIAa TOKA, HaIpsDKEHHE, YyHAEIbHAas TEIUIOEMKOCTh BELIECTBA, COINPOTUBIICHHE



MPOBOJIHUKA, pab0Ta M MOIIHOCTH AJIEKTPHUYECKOTO TOKA) C MCIOJIb30BAHMEM aHAJOTOBBIX M IM(PPOBHIX
MpuOOpPOB, 0OOCHOBBIBATH BBIOOP MeETOAA HM3MEpEHHUs, (PUKCHPOBATh IMOKa3aHWUsS MNPUOOPOB, HAXOAWTH
3HAYCHUE M3MEPSIeMOil BEIMYMHBI C MOMOIIBIO YCPETHEHHS PE3yJIbTaTOB CEPHM M3MEPEHHH M OLIEHUBATh
MOTPEIIHOCTh U3MEPEHUH;

MPOBOJIUTH SKCIIEPHUMEHTALHBIC UCCIIETOBAHMS 3aBUCUMOCTEN (PM3NYECKUX BEINYUH (3aBUCUMOCTh
JIaBJICHUS BO3/yXa OT ero o0béMa M HarpeBaHUs WU OXJIAXKIEHUS, UCCIIEOBAHHE SIBIICHUS TEIJIO0OMEHa
IPU CMEIIMBAHUU XOJOAHON M TOPSYEH BOJBI, 3aBUCUMOCTh CONPOTUBJICHHUS NMPOBOJHUKA OT €r0 JJIUHBI,
IUIOUIAI TOMEPEYHOr0 CEUEHHUsT U YIEJIbHOTO COINPOTHBIEHHUS BEIIECTBA IPOBOJAHHMKA, CHUIIBI TOKA,
MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAIPSDKEHHs Ha MPOBOJHMKE, UCCIIECAOBAHUE TOCIIEOBATEIBHOTO H
MapajuIeIbHOTO COEIMHEHUHN MPOBOJHUKOB): COBMECTHO C yuuTeseM (OopMyIupOBaTh 3a7ady U TUIIOTE3Y
UCCIIC/IOBAHMSI,  CaMOCTOSITEJIbHO  IUIAHUPOBAaTh  HCCIIEAOBAaHHE,  CaMOCTOATENbHO  COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY C MCIIOJIb30BAHUEM MHCTPYKLUHU, IPEICTABIATD MMOJIYY€HHbIE 3aBUCUMOCTHU
¢u3NUYecKUX BEIMYUH B BHUAE TaOIWI U TpaduKOB, OIEHHMBATH IOTPEIIHOCTH, AETaTh BBIBOABI IO
pe3ylbTaTaM HCCle0BaHNUS;

COOJTFOIATh MpaBUIIa OE30MMACHOTO TPyia IpH paboTe ¢ 1abopaTOPHBIM 000PYIOBAHKEM;

XapaKTepU30BaTh MPHUHILMIBI JCUCTBUS M3YyYEHHBIX NPUOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX TIPOIIECCOB C OMOPOM Ha HMX OMHUCAaHHUS (B TOM YHCIE: CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, TMapoBas TypOWHa, aMmepMeTp, BOJBTMETP, CUYETUYMK  DJICKTPUUYECKON  HHEpPruw,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE IEKTPONPUOOPHI (IPUMEPHI), MPEAOXPAHUTENN U UX
NpUMEHeHHe B ObITY M TEXHUKE, TMPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOABHUTaTENlb IMMOCTOSIHHOTO TOKa), HWCHONB3ysd 3HAaHUA O CBOMCTBaX (DM3WYECKUX SIBJICHUHU,
HeoOxouMBbIe (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh NIPOCTbIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JABHUTaTENb
BHYTPEHHEIO CrOpPaHMs, OJEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBl JJEKTPUYECKUX Iemed C
MOCNIEOBATEIbHBIM U MapajlieIbHBIM COCAMHEHHEM OJJIEMEHTOB, pa3iuyvas yCIOBHbIE OO0O3HAYCHMUS
DJIEMEHTOB JJIEKTPHUYECKUX IIeTIeH, WCIONb30BaTh CXEMbl M CXEMaTHYHBbIE PHCYHKH W3YYE€HHBIX
TEXHUYECKUX YCTPOWCTB, W3MEPHUTEIbHBIX NPUOOPOB M TEXHOJOTMUECKHX IMPOLECCOB MPHU PELICHUU
y4eOHOIIPAaKTUUECKUX 3a/1a4;

NPUBOANUTH TNPHUMEPHl (HAXOAUTh HH(POPMALMIO O TMpUMEpax) MPaKTHUECKOTO HCIIOIb30BaHUS
¢u3NYecKUX 3HAHWH B TIOBCEJHEBHOW KH3HHM Ui oOecreueHHs O€30MacHOCTH TpU OOpaIIeHUuH C
npubopamMy U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELIE;

OCYLIECTBIATh MOMCK HHGpopManuu (GHU3UUECKOro cojepxkaHus B MHTepHeTe, caMOCTOSATEIbHO
(dbopMynHpys TOHWCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIIMXCS 3HAHUHW W CpPaBHEHHS JOTOJHUTEIHHBIX
UCTOYHHUKOB BBIJCNATh HH(POpPMALMIO, KOTOpas SBISETCS TMPOTUBOPEUMBOM WM MOXET ObITh
HEJIOCTOBEPHOI;

WCIOJIb30BATh MIPU BHIMOJIHEHUH YUeOHBIX 33/1aHUI HAYYHO-TIOMYISAPHYIO JTUTEpaTypy PU3NUECKOTO
COZIep KaHusl, CIIPAaBOYHBIC MaTepHalbl, pecypchl ceTr VHTepHeT, BiajgeTh npuéMamMu KOHCIIEKTHPOBAHHS
TeKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHbIE MHUCHbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHUs, 00001as nHpOpMaLuoo U3
HECKOJIbKUX HMCTOYHHMKOB (PM3UYECKOTO COJEpXaHUS, B TOM UYHCIIE MyOIMYHO MPECTABIATh PE3YIbTATHI
MPOEKTHON WIIM HCCIIEJIOBATENECKON NEATETbHOCTH, TPHU 3TOM TPaMOTHO WCIOJIb30BAaTh HW3yUCHHBIN
MOHATUIHBIN anmapaT Kypca (PM3HMKH, COIIPOBOKIATH BRICTYIUICHHE MPE3eHTalIeH.

TIPOSIBJIATH MOTHBAITHIO K OynyIeit mpodeccnoHaIbHOM IEATEIIFHOCTH 110 CTIENHATBHOCTM (DU3HUKO-
TEXHUYECKOT 0 Mpoduis.

TEMATHYECKOE IINTAHUPOBAHUE
8 KJI

N HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Komn
o/ YecTBO
4acoB

Pa3zgen 1. TensioBbIe IBJICHUS.

1 Tema 1. CTpoeHue 1 CBONCTBA BEIIECTBA. 4




Tema 2. TermoBble MPOLECCHI.

10

Wroro no pazueny 14
Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Tema 1. Dnexktpudeckue 3apsiibl. 3apsyKEHHBIE TENNA U UX B3aUMOJIEHCTBHE. 3
Tema 2. IIoCTOUHHBIN NEKTPUYECKUI TOK. 7
Tema 3. MaruutHble sIBICHHUS. 5
Tema 4. DiieKTpoMarHuTHAsE UHIYKIIHS. 3
Htoro no paznemny 18
PeszepBHoe Bpemst 2
HToro yacoB no nporpamMmme 34




