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IosscHUTEbHAA 3AIIUCKA

[Tporpamma o pusmke A 8 Kjiacca COCTaBJlICHA B COOTBETCTBUU C: TpeboBaHusAMU DeepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHIapTa OCHOBHOTO 0011ero oopazoBanus (PI'OC OO0); TpeboBaHUSIMHE K pe3yJIbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBI
(JINYHOCTHBIM, METANPEAMETHBIM, IPEAMETHBIM); OCHOBHBIMHU MOJXO0JaMH K Pa3BUTHIO U (HOPMHUPOBAHHUIO YHUBEPCAIbHBIX YueOHBIX aelicTBuid (YVY /)
JUISE OCHOBHOT'O 00I1IeT0 00pa3oBaHus. B HEll yIUTHIBAIOTCS BO3PACTHBIE W ICUXOJOTHYECKHE OCOOCHHOCTH MIKOJLHUKOB, 00YYarOINXCs HA CTYIICHU
OCHOBHOT0 00111eT0 00pa30BaHusl, YUUTHIBAIOTCS MEXIIPEAMETHBIE CBSI3U.

N3ydenne yaeOHOTO MpeaMeTa OCYIIECTBIISICTCS HA OCHOBAHHH CIICAYIONINX HOPMATHBHO-NPABOBBIX JOKYMEHTOB!
o ®enepanbHoro 3akoHa ot 29 nexadps 2012 r. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii Denepamnumy;
o denepanbHOrO0 TOCYIAPCTBEHHOTO 00pPA30BATEIBHOTO CTaHIApPTa OCHOBHOTO 0O0IIero oOpaszoBaHus (yTBEpKIEH NpHKa3oM MUHOOpHAYKH
Poccun npukazom MunucrepctBa o0pazoBanus u Hayku Poccuiickoit @enepanuu «17» gexabps2010 r. Ne 1897);

o Ilpukaza MunucrepctBa oOpa3zoBanust u Hayku P® or 29 nekabps 2014 r. N 1644 "O BHeceHMM HU3MEHEHUW B Mpukaz MuHHCTEpCTBa
obpa3zoBanus 1 Hayku Poccuiickoit @eneparuu ot 17 gexadps 2010 . N 1897 "O6 yrBepxkaeHuu (heaepaabHOro ToCyI1apcTBEHHOTO 00pa30BaTeIbHOTO

CTaHJlapTa OCHOBHOI'O o011ero oopa3oBanus';
o [IpuMepHOI OCHOBHOW 00pa30BaTEIILHON MPOTPaMMBbl OCHOBHOTO OOIIIEr0 00pa3oBaHus;

B ocHoBy paboueii mporpaMMBbl MOJIOKEHA MPOTpaMMa OCHOBHOTO o01ero oopazosanus o gusuke 7-9 xnacc aBropoB H. C. [lypeimesa, H. E.
Baxeeckas. Coopauk «IIporpamMmel o0mieoo6pa3zoBarenbHbIX yupexaeHuil. @usmka. Actponomus. 7-11 kin.». — M.: JIpoda, 205. —
Pabouas mporpamMma OpreHTHPOBaHA Ha MCIIOJIb30BAaHIE Y4eOHO-MeTOIHYEeCKOr0 KOMILIEKTA!

1.ITypsimesa H. C., BaxeeBckas H. E. ®uzuka. 8 xi.: yueOnuk - M.: Jlpoda, 2015.- 287 c., ni.

2.ITypeimeBa H. C., BaxeeBckas H. E. ®uznka. 8 ki1.: MeToguueckoe mocodue. — M.: Ipoca, 2015 — 128 c.: mi.

3.ITypsimeBa H. C., Baxeesckas H. E. ®duzuka. 8 knacc: pabouas tetpaapb. - M. Ipoda, 2015. — 206 c.: ni.

4.- [IpoBepouHble U KOHTPOJIbHBIE paboThl. YueOHoe nocobue. H.C.Ilypeimena., O.B.JIebeneBa — M.: Ipoda, 2015.

5.MHTEpHeT pecypchl:

http://class-fizika.narod.ru/

http://www.youtube.com/watch?v=JrVWJrV2TzU

http://www.schooltests.ru/

http://phys.sdamgia.ru/

http://distolymp2.spbu.ru/olymp/

http://interneturok.ru/



HIkonbHBIH Kypc QU3UKK 8 Kilacca— CHCTEMOOOPa3yIOIHiA A1l €CTECTBEHHBIX YUEOHBIX MPEAMETOB, MTOCKOIbKY (PU3NUYECKHUE 3aKOHBI JISKAT B
OCHOBE COJIEpXKaHMs KypCOB XUMHH, OMOJIOTUH, Freorpapuu u acTpOHOMUHU.

OcHoBHbIe eJI u3ydyeHust pusukm B 8 Kiacce:

- OBJIQICHUE METOJIaMH Hay4yHOI'O IIO3HAHUS 3aKOHOB IPUPO/IbI U (POPMUPOBAHNE HA ITOM OCHOBE IPEACTaBICHUHN O GU3NYECKOM KapTHHE MUPA;

- OBJIA/ICHUE YMEHHUSMU NIPOBOANUTE HAOIOICHHS, TNIAHMPOBATD M BBIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh Pe3yIbTaThl U3MEPEHUH, BBIIBUTATh
TMIIOTE3bl U CTPOMTH MOJIENIN, YCTaHABIMBATh TPAHULIbI UX IPUMEHUMOCTH;

- IPUMEHEHUE TOTYYCHHBIX 3HAHHUH [Tt 00bSICHEHHS PUPOIHBIX SBJICHUHN U IPOIIECCOB, IPUHITUIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB, PELICHUS
IIPAKTUYECKHX 3a/1a4;

- (opMHpOBaHUE MPEICTABICHUH O MO3HABAEMOCTH 3aKOHOB MPHUPOJbI, HEOOXOIUMOCTH Pa3yMHOI'O HCIOJb30BAHUS JTOCTHIKECHUN HAyKH JJIS
JabHEUIIEero pa3BUTHs YeJI0BEYECKOTI0 O0IIeCTBa.

B cootBercTBUM ¢ (enepanbHBIM 0a3UCHBIM y4eOHBIM TUIAHOM JUIsl yupexaeHuii PO Ha m3ydenue (usumku B 8 Kiacce Ha CTyNMeHH OOIIEro
oOpa3zoBaHus oTBoAUTCS He MeHee 70 yacoB u3 pacuéra 2 yaca B Henemo. Hacrosimas nporpamMma paccuutana Ha 70 u.

B nanHoii paGoueil mporpamMme IpeaycMaTpUBACTCA CIEAYIOLIEE PACIIPEIEIEHUE YACOB 10 TEMaM:

Ha3Banue TemMbl KoJsun4yecTBO 4acoB 1o mporpamme JJisi KosnyecTBO 4yacoB B padoueit
8 kiacca aBropoB H. C. Ilypsimena, nporpamMmme
H. E. BaxeeBckas «Dusukay
IlepBoHavabHbBIE CBENEHUS 6 6
0 CTPOCHHUU BEIIECTBA
MexaHnnueckue  CBOMCTBA 12 12
JKHUIKOCTEH, razoB Hu
TBEPBIX TEI
TemnmoBbie SABICHUS 12 12
N3menenne arperaTHbIX 6 6
COCTOSIHUM BENIECTBA
TemnoBble CBOWCTBA ra3os, 4 4
YKUJIKOCTEN U TBEPJIBIX TEll
DNEeKTPUUECKHE SIBJICHUS 6 6
DJIIEKTPUYECKHUI TOK 14 14
ONEeKTpOMarHuTHHIE 7 7
SIBJICHUS
HUmozcosoe noemopenue 3 3




| mozo: | 70 | 70

JInuHOCTHBIE, MeTanpeMeTHbIe M MpeIMeTHbIe Pe3yabTaThl OCBOCHUSI (PU3UKH

N3ydenne pu3mku B 8 Ki1acce MOJDKHO 00ECTICUUTh:

- (hopMuUpOBaHHE IEIOCTHOW HAYYHOH KapTHHBI MUDA;

- MOHMMAaHHUE BO3PACTAIOIICH POJIM €CTCCTBEHHBIX HAYK M HAy4YHBIX MCCJICIOBAHHUN B COBPEMEHHOM MHpE, HOCTOSHHOTO IMPOIECCa IBOJIIOLUN
HAYYHOT'O 3HAHMS, 3HAYMMOCTH MEXJTYHAPOTHOTO HAYYHOTO COTPYTHHUYCCTBA,

- OBJIAAICHUC HAYYHBIM IMOAXOJ0M K PCHICHUIO PA3JIMYHBIX 3a1a4;

- OBJIQJICHUE YMEHHUSIMU (POPMYITHPOBATH THIIOTE3bI, KOHCTPYUPOBATH, IPOBOIUTH SKCIIEPHUMEHTHI, OIICHUBATH TIOJTY4YCHHBIC PE3YJIbTaThI;

- OBJIAICHUC YMCHHUEM COIIOCTABJIATH SKCIICPUMCHTAJILHBIC U TCOPETUYCCKUC 3HAHUA C O6’I)€KTI/IBHI)IMI/I peaIviAMU JKU3HU,

- BOCIIUTAHKE OTBETCTBEHHOTO M OEPEKHOTO OTHOILICHHS K OKPYKAIOIICH cpe/ie;

- OBJIQJICHUE SKOCHCTEMHOW IO3HABATEIILHOW MOJICIIBIO M €€ MPUMEHEHHE B IENSIX MPOrHO3a 3KOJOTHUYECKUX PHUCKOB ISl 3JI0POBBS JIIOJCH,
0€30MaCHOCTH KH3HH, Ka4eCTBa OKPYKAKOIICH CpPEJIbl;

- OCO3HAHHC 3HAYNMOCTU KOHLICIIIINUN YCTOﬁqHBOFO Pa3BUTHA,

- (opMHpOBaHUE YMEHUH 0€30MacHOro M PPEKTHBHOIO MCIOIB30BAHUS Ja0OpATOPHOTO 00OPYIOBAaHUs, MIPOBEACHUS TOUYHBIX W3MEPECHUH U
a[[eKBaTHOI;'I OLICHKU MMOJYYCHHBIX PE3YyJIbTATOB, IPCACTABJICHUA HAYYHO 000CHOBaHHBIX ApPTYMCHTOB CBOUX IIeﬁCTBHﬁ, OCHOBAHHBIX Ha MCKITPEAMCTHOM
aHaM3e Y4eOHbBIX 3a/1a4.

CranmapT ycTaHaBJIMBaeT TPeOOBaHHMS K pe3yjabTaTaM OCBOCHHs OOYYalOIIMMHUCS OCHOBHOH 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO 00
ero o0pa3oBaHus:

JMYHOCTHBIM, BKJIFOYAIOIIAM TOTOBHOCTh W CIIOCOOHOCTH OOYYalONMXCS K CaMOPa3BUTHIO M TMYHOCTHOMY CaMOOIPEIEIICHHIO,
C(OPMHPOBAHHOCTh MX MOTHMBAIlMU K OOYYCHHMIO W IICJICHAINPABICHHON MO3HABATEIBHOW JCATEIBHOCTH, CUCTEMbl 3HAYMMBIX COIMAIBHBIX U
MECKIINYHOCTHBIX OTHOHIeHI/II\/'I, IOECHHOCTHO-

CMBICIIOBBIX YCTAHOBOK, OTPAKAIOUIMX JIMYHOCTHBIC M TPAKTAHCKHE TO3HMIMU B JCATEIBHOCTH, COIMAIbHBIC
KOMIIECTCHIIMH, IMPaBOCO3HAHUC, CIIOCOOHOCTH CTaBUTH e U CTPOUTH KHU3HCHHBIC IIJIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO pOCCHﬁCKOﬁ NACHTUYH
OCTH B MOJHUKYJIBTYPHOM COIIMYME;

METANPEeAMETHBIM, BKIIFOYAIOIIUM OCBOCHHBIC O6yanOHII/IMI/IC5[ MCXKIIPCAMETHBIC ITOHATUSA U YHUBCPCAJIBHBIC y‘Ie6HBIe )IeﬁCTBHS[
(perynsaTUBHBIC, TO3HABATEIbHBIC, KOMMYHHKATUBHBIC), CIIOCOOHOCTh MX HCIIOJB30BaHHUS B Y4E€OHOH, MO3HABATEILHOW U COIUAILHOU
MPAaKTHKE, CaMOCTOSITEIbHOCTh
IUTAHUPOBAHMSI U OCYIIECTBIICHUSI YYeOHOW NEATEIbHOCTH W OpraHM3aldd Y4eOHOTO COTPYJHHYECTBA C MMEAaroraMd M CBEPCTHHUKAMH, MOCTPOE
HU€ WHIWBHIYAIBHOU 00pa30BaTeIbHONU TPACKTOPHH;

NpeAMETHBIM, BKJIIOUYAIONIMM OCBOCHHBIC OOYYAIOIIUMKCS B XOJI€ M3YUCHHUS Y4EeOHOTo IMpeaMeTa yMEHUs CHelu(HUecKue i TaHHON
MpeIMeTHOM 00JacTH, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHHMS B paMKax ydyeOHOro mpeaMmera, €ro npeoOpa3oBaHUIO U MPUMEHEH



UIO0 B Y4€OHBIX, y4eOHO-TIPOCKTHBIX U COI[MAIbHO-IIPOCKTHBIX CUTYalUAX, (OpMUPOBaHHE HAYYHOTO TUIIA MBIIUICHUS, HAYYHBIX MPEICTaBICHUH O
KIIIOUEBBIX TEOPUSX, TUIIAX U BUJAX OTHOILICHUH, BIIaJJICHUE HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU, METOAAMU U IPUEMAMH.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHMS JOJDKHBI OTPAXKATh:

1) popmMupoBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTH U CLIOCOOHOCTH 00YYAIOIIMXCS K CAaMOPa3BUTHIO U caMOOOPa30BaHUIO HA
OCHOBE MOTHBAIIMH K OOYUYEHHIO U MO3HAHUIO, (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYILY

2) dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU

3)bopMupoBaHuEe OCO3HAHHOIO, YBAXKHTEIHLHOTO U JOOPOXKEIATEIBHOTO OTHOIICHHS K JPYroMy YelIOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO,
IpakJaHCKON MO3ULUHU; TOTOBHOCTH U CLIOCOOHOCTH BECTH TMAJIOT C IPYTUMHU JIFOJbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

4)(bopMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUM W COTPYJHHYECTBE CO CBEPCTHHKAMH, JCTHMH CTapIIEro W MIIAJIIETO
BO3pPAacTa, B3pOCIBIMU B IpoLiecce 00pa3oBaTesIbHOM, y4eOHO-UCCIIe0BATENBCKOM, TBOPUECKOM U APYIUX BUIOB EATEIBHOCTH;

5)popMupoBaHue LEHHOCTH 3I0POBOrO M 0E30MacHOr0 0o0pa3a >KU3HU; YCBOCHHE IMPAaBWJI WHIMBHIYAILHOIO M KOJUIGKTHBHOTO Oe30macH
Or0 IOBEACHMSI B UPE3BbIUANHBIX CUTYaLUAX, YTPOKAIOIIMX KU3HU U 30POBBIO JIIOJEH;

6)popMupoBaHUE OCHOB IKOJOTMYECKOW KYJIbTYPhl COOTBETCTBYIOILICH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOI'O MBIIUICHHS, Pa3BUTHE OI
BITA 3KOJOIMUYECKH OPUEHTHUPOBAHHON Pe(ICKCUBHO-OLIEHOYHON U IPAKTUYECKOHN 1EATEIbHOCTH B )KU3HEHHBIX CUTYallUsX.

MeTtanpeameTHble pe3ysibTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O 001IEro 00pa3oBaHUs 10JIKHBI OTPaXaTh:

1) yMmeHHe caMOCTOSITENBHO ONPEAEIISTh LIEH CBOSr0 00YUCHHUs, CTABUTh U (POPMYIUPOBATH JUIs ceOsl HOBBIC 3a/1a4H B y4€0€ U M03HABATEIbHOI
NeSITENIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH 1103HABATEIbHOMN AESTEIbHOCTH;

2)yMeHHE CaMOCTOSITEIBbHO IIAHMPOBATh IMYTH JOCTHIKEHHs LeNiei, B TOM YHCIE albTepPHATHUBHBIC, OCO3HAHHO BHIOMpaTh HamboIee
s pexTUBHBIEC CITIOCOOBI pelIeHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4;

3) yMeHHEe COOTHOCUTh CBOM JICHCTBUS C TUNIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH AEATEIbHOCTH B IPOLIECCEe TOCTUKEHUS
pe3ynbraTta, ONmpeleisTh CIocoObl JEHCTBUII B paMKax MNPEUIOKEHHBIX YCIOBHI M TpeOOBaHUM, KOPPEKTHUPOBAaTh CBOU JEHCTBHS B COOTBETCT
BUM C U3MEHSAIOILENUCS CUTyalluen;

4) yMeHue OLIeHUBAaTh MPAaBUILHOCTh BHIMOJIHEHHS Y4eOHO 3a1auu, COOCTBEHHbIE BO3MOXHOCTHU €€ pelIeHHUs;

5) Bi1afieHne OCHOBAMHU CaMOKOHTPOJIsS, CAMOOILICHKH, IPUHATHS PEIIEHUH U OCYIIECTBIECHHSI OCO3HAaHHOTO BbIOOpa B y4eOHOM M 1MO3HABaTEIbHON
NeSITENIbHOCTH;

6) yMeHUe OIpeneNsITh MOHATH, CO3/1aBaTh 0000IIEHUS, yCTaHABIMBATh aHAIOTUH, KJIaCCU(DUIIMPOBaTh, CaMOCTOSTENLHO BBIOMPATh OCHOBAHMS
u KpUTEpUn TUISt KJIacCU(pUKaluH, yCTaHaBIUBAaTh MPUYHUHHO-
CIICZICTBEHHBIE CBSI3M, CTPOUTBH JIOTMUYECKOE PaCCYXJIEHHE, YMO3aKJIIoOueHHe (MHIYKTUBHOE, IEAYKTUBHOE M IO aHAJIIOTUH) U JeJaTh BBIBOIbI;

7) yMeHue co3/1aBaTh, IPUMEHSITh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIM U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TIO3HABaTEIbHBIX 3a/ay;

8) CMBICIIOBOE UTEHUE;

9) yMeHune OpraHn30BbIBaTh y4€OHOE COTPYAHUUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEJIEM U CBEPCTHUKAMHU;  paboTaTh MHIUBUAYaTbHO
U B TpyIIeE: HAXOAWUTh OOIee pelleHHe U paspemaTb KOHQUIMKTHI Ha OCHOBE COIJIACOBAHHUS IMO3MIMUN M yué€Ta MHTEpecoB;  (OpMyIupoBaTh,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;



10)ymMeHne OCO3HAHHO HCIIOJIB30BaTh PEYEBBIC CPEICTBA B COOTBETCTBUHM C 3aJaueii KOMMYHUKAI[MH IS BBIPQKCHHS CBOUX YYBCTB, MBI
cliell M NMOoTpeOHOCTEH; MJIAaHUPOBAHUS U PErYJIALUU CBOCH AEATENbHOCTH; BIIAJJCHUE YCTHOM U MMCbMEHHON peubl0, MOHOJOIMUECKOW KOHTEKCTHOM
peubto;

11)dhopmupoBanue u pa3BUTHE KOMITETCHTHOCTH B obnactu HCITOJIH30BaHUS nHpOpMaInoOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (manee MKT-komnereHimn);

12) ¢opmupoBaHuE W pa3BUTHE SKOJIOTHYECKOTO MBIIUICHHS, YMEHHE IPHUMEHATh €0 B ITO3HABATENIbHON, KOMMYHHKAaTHBHOW, COLUAIbHON
MPAKTHUKE U MPO(PECCHOHANBHON OpUEHTALINH.

IIpeaMeTHble pe3ynbTaThl OCBOEHHMSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs ¢ ydy€ToM oOIIMX Tpebo
Banuii CranaapTa u cieuupuKy u3ydaeMoro npeamera- Ousnka:

1)bopmupoBaHue MpeACTaBICHUH O 3aKOHOMEPHOW CBSI3M M I03HABACMOCTH SIBJICHUH MPUPOIBI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHHS; O
crucreMooOpasyromeil ponu (GU3UKK JUIST Pa3BUTUS JPYTHX €CTECTBEHHBIX HAYK, TEXHHKH W TEXHOJIOTHMH; HAy4YHOTO MHPOBO33PEHHUS KaK pe3y
JbTAaTa U3yYEHUsI OCHOB CTPOCHMSI MAaTepUH U (PyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

2)popMupoBaHUE TMEPBOHAYAIBHBIX MNPEACTABICHUA O (U3MYECKOW CYIIHOCTH SIBJICHHHA HPUPOAbI  (MEXAaHUYECKUX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX ), BUAAaX MaTepHH (BELIECTBO U I0JIE); YCBOEHUE OCHOBHBIX MJEH MEXaHUKH, aTOMHO-MOJIEKYJIIPHOT'O YUEHHUS O CTPOCHUH BEIIEeCTBa,
AJIEMEHTOB 3JICKTPOJANHAMHKH; OBJIaJICHUE TIOHATHIHBIM alliapaToM U CUMBOJIMYECKUM SI3BIKOM (PH3UKH;

3)npuoOpeTeHre ombiTa MPHUMEHEHHS HAYYHBIX METOJOB IO3HAHUS, HAONIOACHHS (PU3NYECKHUX SBICHHUH, MPOBEICHHS OIBITOB, MPOCTHIX
SKCIIEPUMEHTAJIbHBIX HMCCIEA0BaHUMN, MPSAMBIX U KOCBEHHBIX HM3MEPEHUH C HCIOJIb30BAHMEM AHAJIOTOBBIX M LM(PPOBBIX HU3MEPUTEIBHBIX MPUOOP
OB; MOHMMaHHE HEN30EKHOCTH MOTPEIIHOCTEH JTFOOBIX U3MEPEHUi];

4) noHnMaHue pU3NIECKUX OCHOB M IPUHLIUIIOB JeHCTBUS (pabOThl) MAIlIMH U MEXaHU3MOB, CPEJICTB NEPEABUKEHUSI U CBSA3H, OBITOBBIX TIPUOOPOB,
IIPOMBIIIJIEHHBIX TEXHOJIOTUYECKUX IIPOLIECCOB, BIUSHUSA UX HA OKPYXKAIOIIYIO CPEAY; OCO3HAHUE BO3MOKHBIX IPUYMH TEXHOTEHHBIX U 3KOJIOTMYECKHUX
KatacTpod;

5) oco3HaHue HEOOXOUMOCTH MPUMEHEHUS JOCTHKEHUH (PU3UKU U TEXHOJIOTUH NSl pallMOHAIIBHOTO IPUPOIONOIb30BaHHUS;

6)oBiazieHue OCHOBaMH OE€30MAaCHOTO HCIOJIBb30BAaHUS SCTECTBEHHBIX M MCKYCCTBEHHBIX AJIEKTPUYECKUX W MAarHUTHBIX TOJIel BO m30exka
HUE MX BPEIHOTO BO3AEHCTBUS HA OKPYKAIOLIYIO CPEAY U OPTaHU3M YEJIOBEKa;

7)pa3BUTHE YMEHHS IUIAHUPOBAaTh B IOBCEJHEBHOW >KM3HM CBOM JCHCTBHS C NPUMEHEHHEM IIOJIyUEHHBIX 3HAHMW 3aKOHOB MEXaHUKH,
JIEKTPOAMHAMUKH, TEPMOJANHAMUKY U TEIJIOBBIX SIBJICHUH C LIEbIO COEPEXEHUS 30POBbS;

8) popmMupoBaHue IPEICTaBICHUNA O HEPAIIMOHATLHOM HUCIIOJIb30BAHUU MTPUPOJIHBIX PECYPCOB M SHEPTUH, 3arPSI3HEHUH OKPYXKAIOUIei cpeabl Kak
CJIEJICTBHE HECOBEPILIEHCTBA MAIlIMH U MEXaHNU3MOB.

BbinyCKHUK Hay4YuTCH:

co0uro1aTh MpaBuiia 0€30MacCHOCTH U OXPaHBI TPyla MpHU padboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYI0BAaHHEM;

MOHMMATh CMBICIT OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pU3MUECKOe Telo, (pusndeckoe siBjaeHue, (pru3nueckas BeIUUUHA, €IUHULBI U3MEPEHUS;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIMTb MPH MOMOLIM (PU3MUECKUX METOJO0B; AHAIM3HPOBATH OTHENbHBIE 3Talbl MPOBEICHUS
UCCIIEIOBAaHUM U HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;



CTaBUTh ONBITHI IO HMCCIECIOBAHUIO (PU3NUECKUX SBICHUA WM (PU3UUECKUX CBOWMCTB

TeN oe3 MCIIOJIb30BaHUS IIPSIMBIX U3MEPECHHUI; pu 9TOM
¢dopmynupoBate mpobieMy/3agady ydyeOHOTO SKCIEpPUMEHTa; COOMpPaTh YCTAHOBKY W3 MPEUIOKEHHOTOo O0OpYIOBAaHHWS; NPOBOJUTH ONBIT U
(bopMynMpOBaTh BBIBOJIBI.

NOHUMATh POJIb IKCIEPUMEHTA B MOIYYEHUN HaAyYHOU HH(POPMALINY;

IPOBOJIUTH IpPSIMbIE HM3MEPEHUs (U3NUECKUX BEIMUYMH: BpeMs, Macca Teja, o0beM, Cuila, TeMmIreparypa, arMoc(epHOe [aBie€HUE, BIAXKHO
CTb BO3/lyXa, HANpsDKEHHE, CUJa TOKa, MPHU ATOM BBIOMpATh ONTHMAIBHBIM CIIOCOO M3MEPEHHUS M HCIOIb30BaTh MPOCTEUIIME METOABI OLEHKH
MOrPEIIHOCTEN U3MEPEHU.

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH C HCIIOJIb30BAaHUEM IPSMBIX H3MEPEHHIA: IPU ATOM KOHCTPYHPOBATH YCTAHOBKY,

(buKCUpOBaTh pe3yabTaThl MOJTYYEHHOW 3aBHCUMOCTH (PM3MYECKMX BEIMYMH B BUAE TAOMUL M TrpaduKoB, JenaTb BBIBOJABI IO pe3ybTaTaM
UCCIIEIOBaHMUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHMs (PU3MYECKUX BEJIMYMH: IPU BBINOJIHEHUM HW3MEPEHUN COOMpaTh SKCIEPUMEHTAJIbHYK YCTaHOBKY, CIELys
MIPETI0KEHHOW MHCTPYKLIMHU, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U AaHAJIU3UPOBATH MTOJIyYEHHBIE PE3YJIBTAThI C YUETOM 3a/laHHOM TOUHOCTH U3MEPEH Hif;

aHaAJIM3UPOBATh CUTYAIIMH NIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX IPOSIBICHHE H3YYEHHBIX (U3UYECKUX SIBICHUH WM
3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOUINECs 3HAHUS [T UX O0BSICHEHUS;

[OHUMAaTh NPUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHUX YCTPOICTB, yCIOBHS MX O€30IIaCHOIO HCIIOJIB30BAaHHUS B IOBCEAHEBHOM
KU3HU;

UCIIOJIb30BaTh NPU BBIMOJIHEHUH YUYE€OHBIX 3a/1a4 HAyYHO-TIOMYJISAPHYIO JIUTEPATYPy O PU3NUECKUX SIBICHUSX, CIIPAaBOYHbIE MaTepPHAaJIbl, PECYpPCHI
HNuTtepner.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

OCO3HAaBaTh IIEHHOCTh HAyYHBIX MCCIIEI0BAaHUM, POib (PU3UKHU B PACHIMPEHUU MPEICTABICHUM 00 OKpYXalOIleM MUPE U €€ BKIJIAJl B yIy4IlIeHHE
KauecTBa JKU3HY;

UCIIOJIb30BaTh MPHUEMBI MTOCTPOEHMS (PU3NYECKUX MOJIETeH, MOUCKa U (POPMYIUPOBKH J10KA3aTEIbCTB BBHIABUHYTHIX TMIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE 3MITUPUUYECKH YCTaHOBIIEHHBIX (DaKTOB;

CpaBHMBATh TOYHOCTh U3MEPEHUS (PU3HUECKUX BEJIUYUH 110 BEIMUMHE UX OTHOCUTEIBHOMN MOTPEUTHOCTH IPY IPOBEACHUH MPSMBIX U3MEPEHUIA;

CaMOCTOSITENIbHO IPOBOIUTH KOCBEHHBIE U3MEPEHUS M UCCIIEA0BAHUS (PU3MUECKUX BEIMYMH C CIOIb30BAHNUEM Pa3IMYHBIX CIOCOOOB U3MEPEHNUS
(bu3NUYeCKUX BEJIMYUH, BBIOMPATh CPEICTBA M3MEPEHHUS C Y4EeTOM HEOoOXOIMMOM TOYHOCTH H3MEpeHHU, 0OOCHOBBIBATH BHIOOp crocoba u3Mepe
HUS,

aJIeKBaTHOTO MOCTABJIEHHOM 3a/1aue, MPOBOIUTH OLIEHKY IOCTOBEPHOCTH MOJTYYEHHBIX PE3YNIbTaTOB;

BOCIIPUHUMATh HH(pOpMaNNI0 (U3NYECKOTO COJEpKaHHWs B HAyYHO-TIOMYJSPHOM JHUTEpaType M CpeAcTBaX MaccoBod HHQOpmMaiu,

KPUTHYECKH OLICHUBATh MOJYYEHHYIO0 HHPOPMAIUIO, aHAIIM3UPYS €€ COJIepKaHue U TaHHbIe 00 NCTOYHUKE HH(OpMaIUY;

co3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHHS O (PM3NYECKUX SBICHHSIX HAa OCHOBE HECKOJIBKMX HMCTOYHMKOB HH(OpMAaLUH,

COTIPOBOKAATh BBICTYIJICHHE MPE3EeHTAIMeH, yUUThIBasi 0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.



Mexannueckue siBJeHUsS

BbInyCKHUK HAYYUTCSH:

pacro3HaBaTh MEXAHUYECKHUE SIBJICHUS U OOBSCHATH HA OCHOBE HMMEIOIIMXCS 3HAHUW OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS IPOTEKAHHUS 3THX
SIBJICHUH TIepeiaya TaBJICHHUS TBEPABIMU TEIaMH, )KUJIKOCTSIMH M ra3aMH, aTMOc(hepHOe TaBJICHHE, IJIABAHKUE TEIT;

OTHCHIBATh M3YYCHHBIC CBOWCTBA TEJI M MEXAHUYCCKUE SIBJICHHS, MCIONB3YS (PU3NYECKUE BEIMYMHBI: TUIOTHOCTh, JABJICHUE, TIPU OMUCAHHH
MPaBUJILHO TPAKTOBAaTh (PU3MUYECKHH CMBICI HMCIOJIB3YyEeMbIX BEIMYHMH, MX OOO3HAYEHUS W CAWHHIIBI M3MEPEHUs, HaXOAHUTh (OPMYJIbI, CBS3bIBA
IOIIUE TAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMU, BBIYUCIISATH 3HAYCHHE (DU3MYECKON BEIIMUUHBL,

aHAJM3UPOBATh CBOWMCTBA TEJI, MEXAaHWYECKHUE SIBJICHUS W TPOIECCHI, MCIONB3ys (U3MUYecKUe 3aKoHbI: 3akoH Ilackans, 3akoH Apxumena,
IIPH ATOM Pa3InyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €70 MAaTEMaTHYECKOE BHIPAKCHHCE;

pelaTth 3aJayd, UCTHOJb3ys (u3nueckue 3aKoHbl 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, (Gopmylnbl, CBsA3bIBaIOIIME (PU3UUECKHE
BEJIMYMHBI TUIOTHOCTh BEIIECTBA, CHJIA, IaBJICHUE, HA OCHOBE aHAJIM3a YCIIOBHS 3a]1a9H 3aIMChIBATh KPATKOE YCIIOBHE, BRIACIATH (PH3NICCKIE BETMIUHBI,
3aKOHBI ¥ POPMYIIBI, HEOOXOAMMBIE IJISl €€ PEIICHHUS, TPOBOAUTH PACUEThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaYeHHsI (PU3NUECKON BETMUNHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNTHCH:

WCITOJIB30BaTh 3HAHUS O MEXAHUYECKUX SBJICHUSX B IOBCEIHEBHOM JKM3HU ISl oOecredeHusi O€301acHOCTH IpH oOpalieHuu ¢ Ipuodopa
MU ¥ TEXHHYECKUMHU YCTPONCTBAMH, JIJISI COXPAHCHHSI 3JI0POBBS U COOJIOJCHHSI HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpejie; MPUBOIUTH
MPUMEPbI
MIPAKTUYECKOTO HCIOJB30BaHUS (DU3MUYECKUX 3HAHMA O MEXAHWYCCKHX SIBICHHUSX M (PU3UYECKHX 3aKOHAX; MPUMEPHI HCIOJIE30BAHUS BO30OHOBI
SIEMBIX UCTOUHUKOB YHEPTUU; SIKOJIOTUYECKUX TOCIEACTBUN NCCIEA0BAHUS KOCMUYECKOTO TPOCTPAHCTB;

pasnuyaTh TPaHUIIBI TPUMEHUMOCTH 3aKoHa, Apxumena, [Tackans;

HAXOJWTh aJICKBATHYIO MPEIOKEHHON 3a1aue (PU3NUECKYI0 MOJIENb, pa3pemiath NpodieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHHUM TI0 MEXaHUKe C
KCIIOJIb30BAaHUEM MAaTEMAaTHYECKOTO afnmapara, Tak v Mpy MOMOIIA METO0B OIEHKH.

TenoBble ABJIEHUS

BbInyCKHUK HAY4YUTCS:

pacro3HaBaTh TEIUIOBHIE SBIIEHUS U OOBSICHATH Ha 0a3e MMEIOIUXCS 3HAHUWA OCHOBHBIE CBOMCTBA MU YCJIOBUS MPOTEKAaHUs ITHX SBJICH
Wi
muddy3us, u3MeHeHne o0bema Teld MPU HarpeBaHUM (OXJIaXACHHH), OONbIIas CKUMaeMOCTh Ta3oB, Mallas CKHMAaeMOCTh KHJIKOCTEH M TBepH
BIX TeEII,

TEIUIOBOE pPABHOBECHE, WCIApEeHHe, KOHJCHCAIUS, IJIaBJICHHE, KPUCTAJUTM3AIMs, KHUIIEHHE, BIAKHOCTh BO3JyXa, PA3IUYHBIE CIIOCOOBI TEILT
omepenavy (TETUIONPOBOIHOCTh, KOHBEKIIUS, M3TyUEHUE), arperaTHble COCTOSIHUSI BEIIECTBA, IMOTJIONICHUE DHEPTUU TIPH MCTAPECHUH >KUJIKOCTH U
BBIJICJICHHE €€ MPU KOHJIEHCAIlMH T1apa, 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUSI OT JaBICHUS;

OTHUCHIBATh M3YYCHHBIC CBOWCTBA TEJI W TEIUIOBBIC SBJICHUS, WCIONB3Ys (U3UYECKHE BEIWYUHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSS DHEP
THsl,

TeMIiepaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, yAeTbHAas TEIUIOTa IUTABJICHHS, yJelbHas TEIIoTa mapooOpa3oBaHMs, yaeibHas TEIIoTa Cro



paHus TOIUIMBa, KOX(P(OUIMEHT TMOJE3HOr0 JCHCTBHS TEIJIOBOTO JBHUTATENsl; MPU ONWCAHUU MPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICT
HCIIOJIb3yEMBbIX BCJINYHH,
UX O00O03HAYCHHUS W CIUHHIIBI M3MEPECHHS, HAXOAWTHh (DOPMYIBI, CBS3BIBAIONIMC MaHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTHMH BEITUYHMHAMU, BBIYU
CJISITh 3HaUeHUe (PU3UIECKON BEITMYHUHBIL;

AHAJIM3UPOBATH CBOMCTBA TEJl, TEIUIOBBIE SIBJIEHUS U MPOLECCHI, UCIIOJIb3Ysl OCHOBHBIC MTOJOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI O CTPOCHUU
BEIIIECTBA U 3aKOH COXPAHECHUS SHEPIUH;

pa3nu4aTh OCHOBHBIC MPU3HAKHA N3YYCHHBIX (DU3MUECKHUX MOJIETCH CTPOSHUS T'a30B, KUJAKOCTEH U TBEPABIX TET;

MPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM O TEIUIOBBIX SBJICHUSX;

pemiath 3a7add, HKCIOJIb3Yys 3aKOH COXPAHEHHsI DHEPruu B TEIUIOBBIX Ipoleccax M (OpPMYIbl, CBS3BIBAOIINE (PUINUCCKUE BEITUIHHBI
(KOMMYeCTBO TEIUIOTHI, TeMIepaTypa, yIelbHas TEIJOEMKOCTh BEUIeCTBa, yAeIbHAs TEIUIOTa IUIABICHHS, YAeNbHas TEIUIoTa MapooOpa3oBaHMS,
yAenbHas
TEIUIOTa CTOpaHWs TOIUIUBA, KO3(DPHUIMEHT MOJIE3HOTO ACWCTBUSA TEIUIOBOTO [IBUraTelis): HAa OCHOBE aHajn3a YCJIOBHs 3a/ayd 3alUChIBaTh Kpa
TKOE
yCIIOBUE, BBIACHATh (PU3MUYECKUE BEIMYUHBI, 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE JUIsl €€ pPEeUIeHHUs, MPOBOJUTH PACUYEThl U OLIEHUBATH PEATbHO
CTh MOJTYYCHHOTO 3HAYCHUS (PU3NICCKON BEITMUUHBI.

BbinyCKHUK MOJTYYHT BO3MOKHOCTD HAYYNUTHCH

WCIIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SIBJICHUSX B TMOBCEIHEBHOM KM3HU JUIsi oOecredeHus: 0e30macHOCTH IMpU OOpalieHuu ¢ npudopamu u
TEXHUYECKUMH YCTPONCTBaMH, NIJIsi COXPAHEHHsS 370POBbsl M COONIOACHHUS HOPM JKOJIOTHYECKOTO TIOBEIEHHUS B OKpY’KaIoIIeH cpee; MPUBOIUTH
MIPUMEPHI SKOJIOTUUYECKHUX TTOCIIEICTBUIM padOTHI ABUTATENICH BHYTPEHHETO CrOPAHUs, TETIJIOBBIX U THIPOIIICKTPOCTAHIINH;

pa3ianyaTh TPAHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCeoOHINil XapakTep (pyHIaMEHTaIbHBIX (U3NYECKHUX 3aKOHOB (3aK
OH COXPAaHEHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX) U OTPAHNYECHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

HAXOJWUTh aJICKBaTHYIO MPEAIOKEHHOHN 3a7aue PU3NYecKyto MOJENb, pa3pemiats npobdjaeMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHWM O TeIJIOBBIX
SIBJIEHUSIX C UCTOJIb30BAHMEM MATEMaTUUYECKOTO arnmnapara, Tak U MPyU HOMOIIH METOIOB OLICHKH.

JJleKTpHYeCKHe U MATHUTHBIE SIBJICHUS

BbhInyCKHUK HAY4YUTCH:

pacro3HaBaTh JEKTPOMArHUTHBIE SIBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIE CBOMCTBA MM YCIOBHS MPOTEKAHUS ATHX
SIBJICHUI: DJICKTpHU3AIUsl TeJ, B3aUMOJICHCTBUE 3apsA/IOB, DJICKTPHUUECKHUH TOK M €ro JEUCTBHUS (TETUIOBOE, XMMHYECKOE, MarHWTHOE), B3auMOJCH
CTBHEC
MAarHUTOB, JJICKTPOMAarHWTHAas WHIYKLHS, JACHCTBHE MAarHUTHOrO MOJII HA MPOBOJHHMK C TOKOM M Ha JABWXKYIIYIOCSA 3apsDKEHHYIO YacTUIy, Ieu
CTBHE DJIEKTPUUYECKOTO TOJISI HA 3apsKEHHYIO YaCTHULLY.

COCTaBJISITH CXEMBI YJIEKTPUUYECKHUX IENEH ¢ TOC/IeIOBATEIFHBIM U TApAJIJIETHHBIM COSTMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYCHUS
AJIEMEHTOB DJIEKTPUUECKHX LieTel (MCTOYHUK TOKa, KIIK0Y, PE3UCTOP, PEOCTaT, IAMIIOUYKa, aMIEPMETP, BOJIBTMETD).



OMUCBIBATHL HU3YYCHHBIC CBOIICTBa TE€I U OJICKTPOMArHUTHBIC ABJICHHUA, HCIIOJIb3Ys (1)I/I3I/I‘-IGCKI/I€ BCIIMYNHBI: BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, Cujia TO
Ka, JJIEKTPHUYECKOE HANIPSDKEHHE, AIIEKTPHUECKOE COIIPOTUBIICHHE, YIEIIbHOE COMPOTHUBIICHHE BEIIECTBA, Pa00Ta AIEKTPHUIECKOTO TOJISI, MOIIIHOCTh TOKa,
IPU ONHCAHWU BEPHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIBb3YEMBIX BEJIWYHMH, UX OOO3HAYCHHMS M EIWHUIBI W3MEPEHUs; HaXOAUTh (HOPMYIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYHUHY C JIPYTHMHU BEITUYHMHAMHU.

AHAJIN3UPOBATH CBOMCTBA TCJI, DJICKTPOMAIrHUTHLBIC ABJICHUA W IPOLCCCHI, UCIIOJIb3YyAd (I)I/ISI/I‘ICCKI/IG 3aKOHBI: 3aKOH COXPAaHCHUS BJICKTPUUCCKOT'O
3apsiia, 3akoH Oma Juis ydacTtka 1end, 3akoH JDkoyins-JIeHna; mpu 3TOM pasivyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe
BBIpa)KEHUE;

NIPUBOJIUTH PUMEPHI PaKTUYECKOTO UCTIOJIb30BAHUS bu3nvecKux 3HAHUH 0 AJIEKTPOMArHUTHBIX SIBJICHUSIX,
pemiats 3amadd, WCHONb3ys (u3umdeckue 3akoHbl (3akoH Owma anms y4yactka menw, 3akoH JDkoyms-JleHma,) u Qopmynbl, CBS3BIBAIOIINE
¢du3nveckre BEIUYMHBI (CHJIa TOKA, JIEKTPUYECKOE HAIMPSDKEHHE, JICKTPUYECKOE COMPOTUBIICHUE, YIEIBHOE COMPOTUBIICHUE BeElIecTBa, padoTa
AJIEKTPHYECKOTO TOJISl, MOIIHOCTh TOKAa, (POPMYINBI pacueTa SJIEKTPHYECKOTO CONPOTUBIICHUS NPU TOCIEJOBATEIHHOM W MapalIeIbHOM COCIHH
CHHH TIPOBOJJHMKOB): Ha OCHOBE aHAJIM3a YCJOBHUsS 3a/1a4d 3allUChIBATh KPATKOE YCJIOBUE, BBIICIATH (PU3UYCCKUE BEIHMYMHBI, 3aKOHBI U (DOPMYIIBL,
HCO6XOIII/IMI>IC IJid €€ pCUICHUA, ITPOBOAUTD paCyYC€Thl U OLICHUBATH PCAJIbHOCTD MOJTYYCHHOI'O 3HAYCHHA CI)I/IBI/I‘ICCKOP'I BCIIMYHNHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCSI:

HUCIIOJIB30BAaTh 3HAHUA 06 SJICKTPOMAIrHUTHLIX SABJICHUAX B HOBCGI[HGBHOﬁ KHU3HU OJI1 o0Oecrieuennst 0€30MacHOCTH npu O6paIII€HI/II/I C HpI/I60paMI/I
U TEXHUYCCKHMHU YCTPOWCTBAMH, JIJII COXPAHEHUS 3JI0POBbSI U COOJFOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHHS B OKPYXKAKOIIEH cpele; MPUBOIAUTH
IMPUMEPLI BJIMAHHUA SJICKTPOMArHUTHBIX H3Hy‘l€HPII>i Ha JXUBBIC OPraHU3MBbI;

pa3ianyaTh TPAaHUIBl MPUMEHHUMOCTH (U3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
AIIEKTPHUYECKOTO 3apsi/ia) U OTPaHUIEHHOCTh MCITONB30BaHMS YaCTHBIX 3aKOHOB (3akoH OMa Jijis ydacTka 1eny, 3akoH J[xoymns-Jlenna u np.);

UCIIOJIb30BaTh MPUEMBbI MTOCTPOEHUS (PU3UUECKUX MOJENEH, Mmorcka U GOpPMYJIUPOBKU J10KA3aTEIbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETHUUYECKHX
BBIBOJIOB Ha OCHOBC OMIITMPHUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

HAXO/UTh aJIeKBAaTHYIO IPEAJIOKEHHON 3ajaue (U3UUECKYI0 MOJeNb, pa3peliaTh MpodiieMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHUH 00
OJICKTPOMArdHMTHBIX SABJICHUAX C UCIIOJIB30BAHUEM MATEMATUYCCKOI'O alrapara, Tak 1 IIpy oMo METOJJ0B OICHKH

OcHoBHoOe cofep:kaHue yueOHoro npeamera «@usuka 8 »
IlepBoHaua/ibHBIE CBeIEHUS O CTPOEHUH BelecTBa (6 )

| ypoBensb

PasButne B3rsA0B Ha cTpoeHHE BemecTBa. Mosekyssl. JJuckpeTHoe cTpoeHne BemecTBa. Macca i pa3Mepbl MOJIEKYJ.

BpoyHoBckoe nBmxenue. TemnoBoe IBHKeHHE MOJIeKyl U aToMoB. Jnddy3us. Csa3p TeMiiepaTypsl Tella CO CKOPOCTHIO TEIIIOBOTO JBHXKEHUS
YaCTHI] BEIECTBA.

BsaumoneiictBue yactun Bemiectsa. CmaunBanue. KanuisipHaele sBJICHUS.

Monenu TBepAOTO, )KUAKOTO H ra3000pa3HOT0 COCTOSTHUH BEIIECTBA U HX O0BSICHEHHE HAa OCHOBE MOJICKYIISIPHO-KHHETHYECKOW TEOPHH
CTPOEHUS BEIECTBA.

Il ypoBennb



Crioco6b1 n3MepeHus pa3mMepoB MoJieKy. M3mepenue ckopocteit monekyin. Onbit Ll TepHa.
JlaGopaTopHble ONBITHI

| ypoBensn

1.HaOmroneHre neIMMOCTH BEIECTBA.

2.Habnronenue sBreHust [UPPy3un B )KUIKOCTSX.

3.HccnenoBanue 3aBUCUMOCTH CKOPOCTH TU(GGY3UH OT TEMIIEPATYPBHI.

IIpeomemmnuie pe3ynomamsl 00yueHus
Ha ypoeéne 3anomunanusn

| ypoBensb

Hasvieamo:

e (U3HYECKYIO BEIMYHMHY U €€ YCIIOBHOE 0003HaueHue: Temieparypa (t);

e eMHULBI Ppu3ndeckux BeanuuH: °C;

e pusnuecKue TpuOdOpPhl: TEPMOMETD;

e TIOPSZIOK Pa3MEPOB U MACChI MOJIEKYIT; YUCJIa MOJIEKYJ B €IMHUIIE 00BEMa;

e METO/Ibl U3y4eHUs (PU3NUECKUX SABJICHUN: HAOII0I€HUE, THIIOTE3a, SIKCIIEPUMEHT, TEOPHsl, MOJICIIUPOBAaHUE.
Bocnpouzeooumy:

e ICTOPUYECKUE CBEJCHUS O Pa3BUTHH B3IJIAI0B HA CTPOSHUE BEILIECTBA;
e OIIpe/ICTICHUS TIOHATUI: MOJIEKYJIa, aTOM, TUPPy3us;

e OCHOBHBIC TTOJIOKCHUS MOJICKYJSIPHO-KUHETHYECKON TEOPHH CTPOCHUS BEIICCTBA.
Onucvieams:

e siBJICHUE TUGDY3UH;

e XapakTep JBMKEHUS MOJIEKYJI Ia30B, )KUKOCTEH 1 TBEP/BIX TE,
e B3aUMO/ICHCTBHE MOJIEKYJI BEIIECTBA;

e SIBJICHUE CMAulBaHUS;

e KaNWJUIAPHBIC SBJICHHUS;

e CTPOEHHE U CBOWCTBA ra3oB, KHUJIKOCTEH U TBEPABIX TEIl.
Il ypoBenn
Bocnpouszeooums:



IPUMEPBI, O3BOJISAIONINE OLIEHUTH pa3Mepbl MOJICKYJ U YHCIIO MOJIEKYJ B €IMHUIE 00beMa;

e ujeto onsbita ltepHa.
Onucvieams:
e CIIOCOOBI I3MEPEHUS MACCHI U PAa3MEPOB MOJIEKYIT,

e onbIT lTEepHa.

Ha ypoeéne nonumanusn
| ypoBeHn

IIpusooums npumepuol:

o HBHCHHﬁ, IMOATBCPIKAAOMIUX, YTO: TCJId COCTOAT U3 YACTHUL, MCKAY KOTOPBIMHU CYHICCTBYIOT ITPOMEIKYTKH; MOJICKYJIbI HAXOAATCA B HCIIPEPBIBHOM
XAa0THYCCKOM IABHIKXCHUUN; MOJICKYJIbI B3aHMOﬂeﬁCTBy10T MCKOAY CO6OI>1;

e SIBJICHHI, B KOTOPBIX HAOJII0OJaeTCsI CMayMBaHUE U HECMaYUBaHHE.
Obvacuamy:

e PC3YyJIbTAThI OIIBITOB, JOKA3BIBAIOIIUX, YTO TCJIa COCTOAT U3 YaCTUIL[, MCKAY KOTOPBIMHU CYHICCTBYIOT IIPOMCIKYTKHU,

e PC3YyJIbTAThI OIIBITOB, AJOKA3bIBAIOIIWX, YTO MOJICKYJIbI HAXOOATCSA B HCIPCPBIBHOM XAOTHYCCKOM JIBUKCHHUU (6pOYHOBCK06 JABUXXCHUC,
i pysms);

e OPOYHOBCKO€ JIBUKEHHUE;

o b bdysuio;

e 3aBUCUMOCTbB: CKOPOCTH Tu(dPy3uu OT TeMIiepaTyphl BellecTBa; CKOPOCcTH AU y3uu OT arperaTHOr0 COCTOSIHHS BEIIECTBA; CBOMCTB TBEPABIX
TCII, )KI/II[KOCTGI\/'I M Ia30B OT UX CTPOCHUS;

e SIBJICHUS] CMAYMBAHUS M KaIMJUIIPHOCTH.
Il ypoBennb
Obvacuamy:

e OTJIMYMEC ITOHATHA cpenHeﬁ CKOPOCTH TEIJIOBOI'O ABMKCHHA MOJICKYJI OT ITIOHATUSA cpe)]Heﬁ CKOPOCTH MEXAHNYCCKOT'O ABMKCHUA MaTepHaHLHOﬁ

TOYKHU;
e pe3ynbTathl onsita lllTepHa;

® 3aBUCUMOCTD BBICOTHI ITIOABEMA JKUJKOCTHU B KAITUJIJIAPE OT €€ IVNIOTHOCTHU U OT JUaMETpa KallnuJuiAapa.
Ha ypoene npumenenus 6 munuuHolx Cumyauuax
| ypoBensb



Ymems:
e U3MEPATHh TEMIIEPATYPY U BBHIPAXKATh €€ 3HAUCHHE B Tpaaycax Llenbcus;
e 000011aTh HA SMITUPUUYECKOM YPOBHE PE3YIIbTaThl HAOIIOJAEMbIX SKCTIEPUMEHTOB U CTPOUTHh MHIYKTHBHBIC BHIBO/IBI;

e IPUMEHSTD MOJTYYCHHBIC 3HAHUS K PEIICHUIO KaUeCTBCHHBIX 3a]1a4.
Il ypoBenb
Ymems:

e IPUMEHSTh IIOJIY4YEHHBIE 3HAHUSI K 0OBSCHEHHUIO BJICHUN, HAOII0IaeMbIX B IPUPOJIE U B OBITY.
Ha yposene npumenenus ¢ HeCmanoapmHuuvix CUmMyauuax

| ypoBensb

Obobwamo:

e TIOJIYYCHHBIC TIPU U3YUCHUHU TEMbI 3HAHUS, IPEJICTABIIATh UX B CTPYKTYPUPOBAHHOM BUJIE.
Ymems:

® BBITNIOJIHATD 9KCIICPUMCHTAJIBHBIC UCCIICAOBAHH, YKA3aHHBIC B 3a/IaHUAX K naparpa(baM B pa60qel71 TCTpaan (HBJ’ICHI/IC I[I/I(I)(by3I/II/I, 3aBUCUMOCTbD

CKOpPOCTH I[I/I(I)(bYSI/II/I OT TCMIICPATYPBhI, BSaHMOHeﬁCTBHC MOJICKYJI, CMaAYUMBAaHUC, KAITUIUISAPHBIC HBJ'ICHI/IH).

MexaHn4yecKue CBOMCTBA KUAKOCTEH, ra3oB M TBepabIX TeJ (12 4)

| ypoBensb

JaBnenue xuakocreit ¥ razo. OObsCHEHNE AABJICHUS KHUIKOCTEH U ra30B Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEIIECTBA.

[lepenaua naBneHus )KUAKOCTSIMH U razamu. 3akoH Ilackand. JlaBnenue B xxunkoct u raze. Coobmaromuecs cocyasl. ['uapasianueckas
MaiuHa. [ 'uapasinudeckui nmpecc. MaHOMETpEI.

AtMmocdepHoe nasienue. M3mepenue armocdepHoro aasienus. bapomerpsl. Biusinue atMmocepHOro 1aBaeHus Ha )KUBOM OpraHU3M.

JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. 3aKoH ApxuMena. Y ciaoBus miiaBaHus Ten. Vi3MeHeHre aTMOC(epHOro JaBieHHs ¢
BbIcOoTOM.[IIMaBanme cynoB. Bo3ayxomnaBanue.
Crpoenue TBepabIx Tes. Kpucramnuueckue u amopdusie tena. Jledopmanus TBepasix Tei. Buast nedpopmaru. CBoicTBa TBEpABIX TEIl: YIPYTOCTb,
IIPOYHOCTB, IUIACTUYHOCTh, TBEPAOCTh TBEPABIX TEI.

®poHTaNbHBIE 1a00paTOPHBbIE Pa0d0THI

1. VI3amepeHue BbITATIKUBAIOIIEH CUITBI.

2. VI3yyeHue yciaoBUH MIaBaHUS TeJl.

JlaGopaTopHbie ONBITHI

4. HabmoneHue pocta KpUCTaJIJIOB.

5.13yuenue Bu0oB neopmaniv TBEpAbIX TEN.



IIpeaMeTHBbIE PE3YJIbTATHI 00YUEHHUS
Ha ypoeéne 3anomunanusn

| ypoBeHn

Haszvieamo:

o (M3UUECKUE BEIUYHNHBI U MX YCIIOBHBIC 0003HaYeHus: AaBicHue (P), 00veM (V), mrotHocts (p), cuna (F);
e CIIMHUIIBI IEPCYUCIICHHBIX BhINIE PU3NUECKUX BEITHYHH,
e (hu3MYECKHE TPUOOPHI: MAHOMETP, OapOMETD;

e 3HaYCHHE HOPMAJILHOTO aTMOC(EPHOTO 1aBICHUSI.
Bocnpouzsooums:

e OIIpEICTICHUS TIOHATHH: aTMOChepHOe AaBlieHue, nedopmanus, ynpyras aepopmarus, iacTuaeckas 1ehopMarius;

e (hOPMYIIBI: TABJICHUS )KUKOCTH Ha JHO U CTEHKH COCY/1a; COOTHOIICHHS MEXKTy CHJIAMH, JCHCTBYIOIIMMH Ha MIOPIITHYU THAPABIHYECKON MAIIHHEI,
Y IUTOLIAbI0 MOPIIHEH; BEITAIKUBAOIIECH CUIIBL,

e 3akoHbI: [Tackans, Apxumena;

e YCJIOBHSI IIABAHUS TEJL.
Onucvieams:

e OIIBIT TopquennI/I 10 U3SMEPCHUIO aTMOC(I)CpHOFO JaBJICHHA,

e OIIBIT, JIOKA3bIBAIOLINI HAJIMYME BBITATKUBAOIIEH CUJIIBI, IEUCTBYIOLIEH Ha TENO, IOIPYKEHHOE B KUIKOCTD.
Pacnosznasamy:

e pa3JIMYHBIC BUJIBI 1eOpPMAIIUU TBEPIBIX TEJ.
Il ypoBennb
Haszvieamu:

e pu3HMYECKUE BEIMYMHBI U UX YCIOBHBIE 0003HAaUeHMs: MexaHnueckoe HanpspkeHue (Q), moayns FOura (E), otHocuTenbHOe yynHenue (Al);

e CIMHULIBI IEPEUNCITICHHBIX BBILIE (PU3NYECKUX BETHUYHH.

e Bocnpouszeooums:

e OTIpe/IeTICHUS MIOHATUI: MEXaHUYECKOE HaPsKEHUE, Mpeiesl IPOYHOCTH;

e (hOPMYJIBI: COOTHOIICHHS pabOT MaJIOTo W OOJBIIOTO MOPIIHEH ruapaBirndeckor mammubl, KIIJ[ ruapaBinueckoil MamivHbl, MEXaHUYECKOTO

HAIps>KCHUA, OTHOCUTCIIBHOI'O YAJIMHCHMS, 3aKOHA FyKa,



® «30JIOTOC IMPAaBHUJIO» MCXAHUKH,

* 3aK0H ['yka.

Ha yposéne nonumanus
| ypoBeHn

IIpusooums npumepoi:

e OIIBITOB, HJUIFOCTPUPYIOIIHNX 3dKOH HaCKaJ'Iﬂ;
e OIIBITOB, JOKA3bIBAOIIHUX 3aBUCHUMOCTb JaBJICHHUSA ) KUJAKOCTH HA THO U CTCHKHU COCYJa OT BBICOThI cToj0a KHUAKOCTHU U OT €€ IIJIIOTHOCTH,
o COO6H_[aIOH_II/IXC$I COCYIOB, UCIIOJIb3YCMBIX B 6BITy, B TCXHHYCCKHX YCTpOﬁCTBaX;

e Pa3JIMYHBIX BHIIOB Je(OPMALINH, IPOSBISIONINXCS B TPUPO/IE, B OBITY M B TPOU3BOJICTBE.
Obvacuamy:

e IPUPOJTY JABJIECHUS ra3a, €ro 3aBUCUMOCTh OT TeMIIEpaTyphbl 1 00beMa Ha OCHOBE MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHUS BEIIECTBA;
e [IPOLECC NEpEIavr JABJICHUS KUJIKOCTSIMHU U ra3aMy Ha OCHOBE UX BHYTPEHHETO CTPOCHHUS;

e HE3aBHUCUMOCTD JIaBJICHUS KUJIKOCTH HA OJJTHOM M TOM K€ YPOBHE OT HAIPABJICHUS;

e 3aKOH COOOIIAIONTUXCS COCYIOB;

e [IPUHIIMN AEHCTBUS TUAPABINYECKON MAIIMHBI;

e YCTPOMCTBO M MPUHIIMI IEUCTBHS: THAPABINYECKOTO MIpecca, pTyTHOro 6apomeTpa u GapoMeTpa-aHepona;

e IPUPOJTY: AaTMOC(HEPHOTO JABICHUS, BHITAIIKUBAIOIICH CHIIBI M CHIIBI YIIPYTOCTH;

e TJIAaBaHUE TEI;

e OTJIMYHC KPUCTAIUTMUSCKHUX TBEPJIBIX TEJ OT aMOP(HBIX.
Buvisooums:

o GOpMYITy COOTHOIICHUS MEXAY CHIIAMH, IEHCTBYIOIIMMH Ha TIOPIIHH THAPABIMUECKON MAIIMHBI, U TUIOIIA B0 TOPIITHEH.
Il ypoBenn
Obvacuame:

® AHU3O0TPOIHIO CBOICTB MOHOKPHUCTAJIJIOB;

e XapakTep 3aBUCHUMOCTH MEXaHHUYECKOT'O HAMPSHKEHUS OT OTHOCUTEIBHOTO YJTHHCHHUS.
Buigooums:

e WICITOJIB3YSI METOJT MOJICTUPOBAHUSA, (DOPMYJIBI: TaBJICHHS )KUJIKOCTH Ha THO M CTEHKHU COCY/a, BRITAIKMBAIONIEH (apXUMEIOBO) CHUJIIBI;



e COOTHOIIICHHE PabOT, COBEPIIAEMBIX OPITHIMH THAPABINICCKON MAIIHHEI.
Ha ypoéne npumenenus ¢ munuuHovlX CUMYayuax

| ypoBeHn

Ymemo:

e U3MEPAThH: IaBJICHUE KUIKOCTH Ha JHO M CTEHKH COCYJa, aTMOC(EpHOE JIaBJIeHHE C TOMOLIbI0 OapoMeTpa-aHepOHnIa;

e SKCIEPUMEHTAIbHO YCTAHABINBATh: 3aBUCMOCTD BBHITAIKMUBAIOIIECH CUITBI OT IJIOTHOCTH JKUIAKOCTH U 00beMa MOTPy>KEHHOM YacTH Tella, yCIOBUS
IIJIaBaHUS TEJL.

Tlpumensamo:

« 3aKk0H [lackans Kk 0ObSICHEHUIO SABJICHH, CBSI3aHHBIX C Mepeayei NaBICHUS KUKOCTIMH U Ta3aMH;

e OPMYIIBL: JJIs pacdera JaBJICHH T'a3a Ha JHO U CTEHKH COCYJIa; COOTHOIICHUS MEXKy CHIIAMH, NEHCTBYIOIIMMHU HA IMOPIITHU THAPABIHYSCKON
MaIIMHBI, U IUTOIIA/IbIO TIOPIITHEH; BEITAIKUBAIOIICH (apXUMEI0BOM) CHIIBI K PEIICHHIO 3a/1a4.

Il ypoBennb
Ymemn:

e BBIPAIIMBATH KPUCTAJUIBI U3 HACKHIIIIEHHOTO PACTBOPA COJICH.

Ipumenamy:

e COOTHOIICHHE MEXIY BHICOTOM HEOJTHOPOIHBIX KUAKOCTEH B COOOIIAIOIINXCS COCYaX U UX MIOTHOCTHIO K PEUICHUIO 3a/a4;
e «30J10TOE MpaBuiIo» MexaHuku u popmyny KIIJ[ k pacderam, cBsS3aHHBIM ¢ PaOOTON THIPABINYECKON MAITHHBI.

Ha ypoene npumenenus 6 Hecman0apmmuuslx CUMyayuax

| ypoBensb
Obobwamo:

e «30JI0TO€ MPABHUJIO» MEXAHUKHU Ha PAa3IMYHbIE MEXaHU3MBI (THIpaBIUYECKasl MaIlINHA).
Tpumenamy:
e METOJ] MOJICTTUPOBAHUS MPU MOCTPOSHUH JIEAYKTUBHOTO BBIBOAA (OPMYII: JAaBIEHUS JKUJIKOCTH HAa JHO M CTEHKU COCYJA, BBHITAIIKHBAIOIICH

(apxuMeI0BOI1) CHUIIBI.
HUccneoosams:

e YCJIOBHSI IJIAaBAHUS Tell.
Temunosble saBjaenus (12 v)

| ypoBensb



TemoBoe paBHOBecue. Temnepatypa u ee usmepenue. lllkana [{enbcus. AGcomtoTHAs (TepMOIUHAMUYECKAsT) IITIKAIa TeMIeparyp. AOCOTIOTHBIN
HYJIb.

Buytpennsis sHeprus. J[Ba cnoco6a u3MeHeHUs! BHYTpEHHEH SHepruu: Terionepeaaya u padora. Buasl Teronepenadn: TemIonpoBOIHOCTS,
KOHBEKLHUs, n3irydeHue. KonnuecTBo TemnoTel. Y ieiabHas TEIII0EMKOCTh BEIIECTBA. Y IeJIbHAs TEIUIOTa CropaHus Toruira. [lepBblil 3akoH
TEPMOJAVHAMUKH.

@DpoHTAIbHbIE J1A00paTOPHbIE PA0OTHI

| ypoBensn

3. CpaBHEHUE KOJIMYECTB TEIJIOTHI IPH CMELIUBAHUU BOJIbI PA3HOI TeMIlepaTypshl.

4. 3smepeHue yaenbHON TEIIOEMKOCTH BELIECTBA.

JlaGopaTopHble ONBITHI

| ypoBeHb

6.Habmoienue TermnonpoBoIHOCTH BOABI M BO3AyXa.

7.HabnroieHne KOHBEKIIMH B JKUAKOCTSIX U ra3ax.

8.M3mepenue yaenbHON TeIIOTHI TIaBICHUS JIb/a.

9.Hab:rorenue 3aBUCUMOCTH CKOPOCTH MCIIAPEHUS KUAKOCTH OT POJIa KUAKOCTH, TUIOIIAH €€ TIOBEPXHOCTH, TEMIIEPATYPBI U CKOPOCTH
yaJICHUs] TapOB.

10.U3mepeHne BIaXHOCTH BO3yXa.

Il ypoBenn

Habmronenne n3MeHneHust BHyTpeHHEN SHEpruu Tea Ipy COBEPLICHUH paOOTHI.

IIpeamerHbie pe3yJbTaThl 00YUeHHUS

Ha ypoene 3anomunanusn

| ypoBensb

Ha3zvieamo:

e (pM3MUECKUE BETUYMHBI U MX YCIIOBHBIE 0003HaueHus: Temmeparypa (t, T), BHyrpeHHnss sHeprus (U), konuuectBo TerioTsl (Q), yaenbHas

TEII0EMKOCTH (C), y/IeNbHas TEIIoTa Cropatus Tormsa (q);
e CIMHUIIBI IEPEUYNCTICHHBIX BBIIIE (PHU3NIECKIX BEIHUNH;

e pusnuecKre TpUOOPHI: TEPMOMETP, KATTOPUMETP.

Hcnonvzosamy:

e TIPH OTIMCAHWH SIBJICHUI TIOHSTHS: CUCTEMA, COCTOSIHUE CHUCTEMBI, TTApaMETPhl COCTOSTHUS CUCTEMBI.
Bocnpouzeooumu:



® OIIPCACIICHUA MOHSATHUM: TEIJIOBOE ABWIKCHUC, TCIIJIOBOC PABHOBCCUC, BHYTPCHHAA SHEPIrusd, TCIUIONCpEAada, TCIJIOMPOBOAHOCTh, KOHBCKIHA,
KOJIMYCCTBO TCIJIOTHI, YACIbHAA TCIINIOEMKOCTDb, YACJIbHAA TCIUIOTA CrOpaHud TOIJIMBA,

o (bOpMy.HBI AJid pacdeTa KOJIM4ECTBA TCIJIOTHI, HGO6XOHI/IMOFO AJI1 Harp€BaHus WK BBIACIACMOTO IMPU OXJIAKACHUU TCJId; KOJIUYCCTBA TCIIJIOTHI,
BBLACIIKAICMOT'O IIPU CrOpaHru TOIIMBA,

e GOpMYIHUPOBKY U (POPMYITY TIEPBOTO 3aKOHA TEPMOJMHAMUKH.
Onucvieams:

e OIIBITHI, WJIIIOCTPHUPYIOMIUE: HN3MCHCHUC BHyTpeHHCﬁ OHEpIruu Tejla IIpU COBCPUICHUH pa6OTBI; SABJICHUS TCEIIJIOIPOBOJHOCTH, KOHBCKIHHU,
HU3JIyUCHUS;

e OTIBITHI, IO3BOJISIFOIINE BBECTU MTOHATUE YIETbHON TEIIOEMKOCTH.
Paznuuams:

e CIIOCOOBI TEIUIONEPEAAYH.
Il ypoBenb
Bocnpouszeooums:

e OIIpE/ICTICHUS MIOHATUIM: CUCTEMA, COCTOSIHUE CUCTEMBI, TapaMeTpbl COCTOSIHUS, a0COJIIOTHAs (TepMOIMHAMUYECKasi) TeMIepaTypa, abCOIIOTHBIN

HYJIb TEMIIepaTyp.
Onucvieams:

e IpuHIUN nIocTpoeHus mkan apenrenrta u Peomropa.
Ha ypoeéne nonumanusn

| ypoBensb

IIpusooums npumepuoi:

e U3MEHEHUS! BHYTPEHHEW SHEPTUU TeJla PU COBEPIIEHUU PabOThI;
e U3MEHEHUS BHYTPEHHEN SHEPrUU IIyTEM TEILIONEpEIayuu;

e TCTUTOTIPOBOTHOCTH, KOHBEKIIUH, U3TYICHHSI B IPUPOJIC U B OBITY.
Obvacuame:

e 0COOCHHOCTh TEMIICPATYPHI KaK MapaMeTpa COCTOAHUSA CUCTCMBI;
e HCJOCTATKH TEMIICPATYPHBIX IIKAJI;
e [IPUHIUII TOCTPOCHUS MIKAJIbL HCJ’IBCI/IH 1 a0COTIOTHOM (TCpMOHHHaMquCKOﬁ) IOKaJIbI TEMIICPATYP,

* MCXAaHU3M TCIUIONPOBOJHOCTH U KOHBCKIIUH,



o (PM3UYECKUI CMBICI MOHSATHIA: KOJIMYECTBO TEIUIOTHI, Y/IeIbHAs TEIJIOEMKOCTh BEIIECTBA; YACIbHAS TEIUIOTAa CTOPAHUs TOTUIUBA,;

e IPUYUHY TOTO, YTO IPH CMEUIMBAHUM TOpsSYed U XOJIOAHOM BOJbI KOJIMYECTBO TEIUIOTHI, OTAAHHOE ropsyeil BOJOW, HE PaBHO KOJIMYECTBY
TEILIOTHI, IIOJIy4EHHOMY XOJIOJHOM BOJOW;

e IIPUYUHY TOTO, YTO KOJUYECTBO TEIUIOTHI, BBIIEIUBIIEECS TP CTOPAHUU TOIUIMBA, HE PAaBHO KOJIMYECTBY TEIUIOTHI, ITOJIyUEHHOMY IIPU 3TOM

HarpeBacMbIM TEJIOM.
Jlokaszbleams.

e YTO TCJIa o6nana}0T BHyTpeHHeﬁ 3H€pl"HCI>i; BHYTPCHHSAA DHCPIUA 3aBUCUT OT TEMIICPATYPhI U MAaCChI T€JIa, a TAKXKE OT €I0 arp€raTHOro COCTOAHUA

Y HE 3aBHUCHUT OT JBM)KCHUS TeJla KaK [IeJI0r0 M OT €ro B3auMOJICHCTBUS C IPYTUMH TEIaMHU.
Il ypoBennb
Buvisooums:

e popmyity paboThl raza B TEpMOJUHAMUKE.

Ha ypoene npumenenus 6 munuuHolX CUmMyauuax
| ypoBensb

Ymemn:

e IIEPEBOANTH 3HAUEHUE TEMIIEPaTyphbl U3 IrpaaycoB Llenbcns B KENbBUHBI U 00PATHO;
e II0JIB30BATHCS TEPMOMETPOM;

e SKCIIEPUMEHTAIBHO U3MEPSTh: KOJIMYECTBO TEIUIOTHI, TOTYYEHHOE WIIM OTJJTAHHOE TEJIOM; yJIEIbHYIO TEIIOEMKOCTh BEILIECTBA.
Tpumenamy:

e 3HAHHUA MOHGKYHHpHO'KI/IHCTI/I‘ICCKOﬁ TCOpHUU CTPOCHHUA BCIICCTBA K OOBSICHEHHIO ITOHSTHS BHYTpeHHeﬁ OHCPI'UH,
L (l)OpMy.TIBI AJIg pacucTa: KOJIUYCCTBA TCIUJIOTHI, MMOJIYYCHHOI'O TCJIOM IIPU HArp€BAHUU U OTHAAHHOI'O IPHU OXJIAKACHUU, KOJUYCCTBA TCILJIOTHI,

BBIICTISIFOIIETOCS MPY CTOPAHUH TOTLIMBA, K PEIICHUIO 3a/ad.
Il ypoBenn
Ymems:

e BBIYKCIIATH MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUN HA TPUMEPE U3MEPEHUS YIETbHON TEMI0EMKOCTH BEIIECTBA.
Ipumenamo:

e hopMyITy pabOTHI Ta3a B TEPMOJIMHAMHUKE K PEIICHHIO TPSHUPOBOYHBIX 33]1a9;
e YPAaBHEHHE TETUIOBOTO OalaHca MpHY PEIICHUH 3a7a9 Ha TEIJI000MEH;

e IIEPBBII 3aKOH TEPMOJIMHAMUKHN K PEHICHUIO 3a/1a4.



Ha ypoene npumenenusn 6 HeCmanoapmMHbIX CUMYAUUAX
| ypoBeHn
Ymems:

e YUHUTBIBATH SABJICHUA TCIIJIOMPOBOJHOCTH, KOHBEKIIUHU U U3JIYUCHUA IIPHU PEIICHUHU ITPOCTBIX OBITOBBIX HpO6JICM (coxpaHeHHe TCIlJIa UJIK XO0JIoaa,
YMEHBIICHUE WM YCUIICHUE KOHBCKIIMOHHBIX ITIOTOKOB, YBCINYCHUEC OTpa)I(aTeJIbHOﬁ W11 HOFHOHlaTeHBHOﬁ CIIOCOOHOCTH HOBCpXHOCTGfI);

e BBIMOJIHATH SKCIIEPUMEHTAIILHOE UCCIICIOBAaHUE ITPU MCITOIh30BAaHUH YaCTHYHO-TIONCKOBOT'O METO/IA.
Obobwamo:

e 3HAHUS O CIIOCO0AX M3MEHEHUsI BHYTPEHHEH SHEPTUU U BUAAX TEIUIONepeaayu.
Cpasnusamo:

e CIIOCOOBI U3MEHEHUS BHYTpeHHeﬁ OHCPI'vH;

e BU/IbI TETUIONIEPETAYH.
Il ypoBennb
Ymems:

e BBITOJTHATH UCCIIEIOBAHUS IPU MTPOBEICHUH JTaO0OPATOPHBIX padoT.
N3MeHeHHe arperaTHbIX COCTOSTHUM BemecTBa (6 1)

| ypoBensb

[1naBnenue u orBepaeBanue. TeMepaTypa MaaBieHus. Y AenbHas TEIUIOTa IUIaBICHUS.

Ucnapenue u kounencanus. Hacermmennsii map. Kunenue. 3aBUCHMOCTE TEMIIEpATyphl KATICHHS OT JaBJCHUs. Y AelIbHAs TeIUIoTa
napooOpa3oBaHus. Brnaxxnocts Bo3myxa. M3amepeHne BIaxXKHOCTH BO3/1yXa.

Il ypoBennb

Temneparypusle mkansl @apenrenita u Peomropa.

Pabora raza npu pacmmpeHun.

IlpeaMeTHBIE Pe3YJbTAThI 00YUCHUS

Ha ypogne 3anomunanusn

| ypoBensb

Haszvieamy:

e hu3MUYECKUE BETMYNHBI M UX YCIOBHBIE 0003HAUEHUS: yAeIbHas TeryioTa rmiasineHus (#1), yaensHas Teriora napooopasosanus (L), abconroTHas
BIQXKHOCTH BO3/yXa (#r), OTHOCUTEIbHAS BIAXHOCTh BO3ayXa (#));
e CIMHUIIBI IEPEUYUCITICHHBIX BBIIIE (PHU3NIECKUX BEIHUNH;

e (u3nUecKue NpUOOPbI: TEPMOMETP, TUTPOMETP.



Bocnpouzeooumy:

e ONIpE/ICTICHUS] TOHATHI: IUIaBIEHUE W KpUCTAUIM3allds, TeMIleparypa IUIaBlieHUs (KpUCTAJUIM3alUH), YAelbHas TEeIJIoTa IUIaBJICHUS
(kpucTayuMzanuu), mnapooOpa3oBaHHE, HWCIApPEHHe, KWUIIEHHWEe, KOHJAEHcAlus, TemrepaTypa KureHus (KOHIEHCAlMM), yIelbHas TerioTa
napooOpa3zoBaHus (KOHJEHCAIIMH ), HACBIIIICHHBIH Map, a0COMI0THAS BIAXKHOCTh BO3/1yXa, OTHOCUTENbHAS BIAKHOCTh BO3/1yXa, TOUKA POCHI;

e hopMyIIBI IS pacueTa: KOJIMYECTBA TEIUIOThI, HEOOXOIUMOTO JJIs TUIaBJIeHUs (KPUCTAIUIM3AIUH); KOJIMYECTBA TEIJIOThI, HEOOXOJUMOTO st
KUIEeHUA (KOH/ICHCAIIUH ); OTHOCUTEIBHON BIKHOCTH BO3TyXa;

e rpaduKM 3aBUCHMOCTH TeMIIEpaTyphl BelIeCTBa OT BPEMEHHM IPH HArpeBaHUU (OXJAXKIEHUH), MJIABJICHUM (KPUCTAJUIM3AIMK), KUIICHUH

(koHACHCAITUN ).
Onucwvieams:

e Ha0JII01aeMbl€ SIBJICHUS [IPEBPAIIICHNUS BEIIECTBA U3 OJJHOTO arperaTHOr0 COCTOSIHUS B IPYTO€.
Il ypoBenb
Bocnpouzeooumu:

¢ [IOHATHC JUHAMHUYCCKOI'O PAaBHOBCCUA MECKIY KUIAKOCTBIO U €€ ITapOM.
Ha ypogne nonumanusn

| ypoBensb

IIpusooumuv npumepoi:

e ArperaTHBIX HpCBpaH_ICHI/Iﬁ BCIICCTBA.
ObvacHamb Ha ocHoGe MOﬂeKyﬂﬂpHO'KuHemulleCKOZZ meopuu cmpoeHUsl seugecmeda U IHepeenudecKux npe()cmaeﬂeHmZ:

e IIPOIIECCHI: IJIABJICHUS U OTBEPJIEBAaHUS KPUCTAJUIMYECKUX TeJ, IJIABJICHUS] U OTBEplEBaHUs aMOpPQHBIX TeJ, NapooOpa3oBaHUs, HUCIapeHus,
KUIIEHUS U KOHJEHCAlUH;

¢ [IOHMKCHUC TEMIICPATYPhI )KUJIKOCTHU IIPU UCIIAPCHUU.
ObvscHAmMb HA OCHOBE MOﬂeKyJZ}lpHO'KuHemMHQCKOLZ meopuu cmpoeHnus eewecmea.

® 3aBUCUMOCTb CKOPOCTH UCTTIAPCHUA KUAKOCTU OT €€ TCMIICPATYPhI, OT poJda KUJAKOCTU, OT ABUKCHUA BO3AyXa Hal IOBECPXHOCTHIO JKUJAKOCTH,
o O6p8.30BaHI/IC HACBIIICHHOT'O ITapa B 3aKPbITOM COCYC;

e 3aBUCHMOCTD JIaBJICHUS HACBIIIICHHOTO apa OT TEMIIEPATYyPHI.
Obvscnams:

U rpaq)mm 3aBUCUMOCTH TEMIICPATYPHBI BEIICCTBA OT BPEMCHH IIPH €TI0 IJIABJICHUHN, KPUCTAJIIIU3aAllUH, KUIICHUH 1 KOHACHCAIIUK,;

o (DU3UYECKU CMBICIT TIOHATHN: YACIbHAS TETUIOTA TUTABJICHUS (KPUCTAILTU3AIINH ), YIeIbHAS TeTUIOTa TapooOpa3oBaHust (KOHACHCAIUH ).



Il ypoBennb
Obvacuame:

® 3aBUCUMOCTb TCMIICPATYPhI KUTICHUA OT JaBJICHUA,

e 3aBUCUMOCTH OTHOCUTEIHHOM BIAXKHOCTH BO3/lyXa OT TEMIIEPATYPHI.
Tlonumams:

e UTO IUIABJICHUE U KPUCTAJUIM3ALINSA, UCIIAPEHUE U KOHJIEHCALlUs — MPOTUBOINOJIOXKHBIE TPOLECCHI, TPOUCXOIAIINE OJHOBPEMEHHO.
Ha yposne npumenenus 6 munuuHolX CUmMyauuax

| ypoBensn

Ymemn:

e CTPOWUTH TpaWK 3aBUCHMOCTH TEMIIEPATyphl Tella OT BPEMEHHU MPU HATPCBAHHWH, TUIABJICHWUH, KHUIICHWW, KOHJCHCAIMH, KPUCTAJUTH3AIHH,
OXJIAXKICHHH,
e HAXOJWUTH W3 rPaPUKOB 3HAUCHUS BEJMYMH U BBITOJHATH HEOOXOIUMBIC PACUCTHI;

e OTIPEIEIATH 1O 3HAYCHUIO a0COIIOTHOM BJIAYKHOCTH BO3/yXa, BHIMAAET JIU POCa MIPHU MOHKEHUH TEMIIEPATYPhI 10 OMPEIETICHHOTO 3HAUCHUS.
Ipumenamy:

o q)OpMy.HBIZ IJIL pacdueTa KOJIMYCCTBA TCIJIOTHI, IIOJITYUCHHOI'O TCJIOM IIPU ITIJIaBJICHUHN WX OTAAHHOI'O ITPU KPUCTAJIIIU3AlUN; KOJIMYCCTBA TCIVIOTHI,

MIOJIyYE€HHOT'O TEJIOM IIPH KUIIEHUH WU OTAAHHOIO IIPU KOHIECHCALUN; OTHOCUTENIBHOMN BJIAXKHOCTH BO3AYyXa.
Il ypoBenn
Tpumenamy:

® YPAaBHCHUC TCILIOBOT'O Oamanca IIpu pacyeTe 3HA4YCHUH BCJIIMYHMH, XAPAKTCPUIYIOMIUX IIPOLCCChI IIABJICHUA (KpI/ICTaJIJ'II/ISaHI/II/I), KHUIICHU A

(KOHIEHCAITNN).
Ha ypoene npumenenus ¢ HeCmanoapmmuulx CUmMyauyuax
| ypoBensb
Obobwamo:

e 3HaHHUA 00 arpe€raTHbIX MPEBPAIICHUAX BEIICCTBA U MEXAaHU3ME UX IMPOTCKAHUA,
e 3HaHUA 00 YACHBHBIX BCIMYHUHAX, XaPAKTCPU3IYIOIIUX arpe€raTHbIC NPECBpallCHHA BCUICCTBA (y)J;em,Ha;{ TCIJIOTA IJIABJICHUS, YACIbHAA TCIJIOTA

mapooOpa3oBaHus).
CpasHusamy:

® YICJIbHYIO TCIUIOTY IJIABJICHUSA (KpI/ICTaJ'I.HI/BaI_[I/II/I) U YACJIBbHYIO TCIJIOTY KHUIICHUA (KOHI(CHCEU_[I/II/I) oo rpa(pm(y 3aBUCUMOCTHU TCMIICPATYPhI

Pa3HBIX BCHICCTB OT BPCMCHU,



e [IPOLIECCHI UCIIAPEHUS U KUIICHHUS.
TenJioBble CBOICTBA ra30B, *KMAKOCTEN U TBepPAbIX TeJ (4 1)

| ypoBeHn

3aBUCHMOCTH JIaBJICHUS Ta3a JAHHOW MAcChl OT 00beMa U TeMIlepaTypbl, 00beMa raza JaHHOH MacChl OT TEMIEPATyphl (KAYECTBEHHO).

[IpumMeHeHne ra3oB B TEXHUKE.

TennoBoe paciMpeHrue TBEPbIX TEN U KUJKOCTEN (KauecTBEHHO). TemioBoe paciimpeHue BoAbl.

[Tpunuummne! padots! TerioBbix MauH. KITJ[ TeroBoit MammHbl. J[BUraTesnb BHYTPEHHETr0 CrOpaHus, apoBas TypOHHa, XOJ0JUIbHAS MallIMHA.
TeruioBble ABUTATENIN U OXpaHA OKpYKaroIIel cpepl. OCHOBHBIC HANIPABJICHUSI COBEPILICHCTBOBAHUS TEIJIOBBIX JIBUTATENCH.

Il ypoBenb

@opmyJIbl TEILUIOBOTO PACIIMPEHUS KUJIKOCTEN U TBEPIBIX TEIL.

IIpeaMeTHBIE Pe3YJIbTAThI 00YUCHUS

Ha ypoene 3anomunanusn

| ypoBensb

Haszvigamo:

o (pu3MYeCKUe BETMYMHBI U UX YCIOBHBIC 0003HavYeHus: naBieHue (P), oovem (V), remnepatypa (T, t);
e SMHUIILI 3TUX (HU3UYECKUX BenuuuH: [1a, M3, K, °C;
e OCHOBHBIE YaCTH JTFOOOTO TEIIOBOTO JIBUTATENS;

« npuMepHoe 3HaueHue KII/] nBurarenst BHyTpeHHEr0 CropaHus U HapoBON TYpOHHBI.
Bocnpouzeooumy:

e (hopMyIIBI: IMHEWHOTO pactupenus TBepabix ten, KI1/] TermoBoro nBurarens;

e ONIpEAEIICHUA MMOHATUI: TeIUIOBOM iBUraTens, KIIJ[ remnoBoro aBurarens.
Onucvieams:

e OIIBITHI, IMTO3BOJIAIOIIUC YCTAHOBUTH 3aKOHBI UJICAJIBHOTO I'a3a;

e YCTPOWCTBO JIBUTATEIsI BHYTPEHHETO CTOPAHUS U TTAPOBOM TYpOUHBI.
Il ypoBenn
Haszvieams:

e (U3UUECKYIO BEJIMUMHY U €€ YCIOBHOE 0003HaUEHHUE: TeMIepaTypHbIi Ko dHUIMeHT 00beMHoro pacmupenus (B);

o eIMHUIBI QU3MYECKUX BeauuuH: Tpax” um K2,
Bocnpouszeooums:

e OTIpe/IeTICHUS TIOHATUI: a0COIIOTHBIN HYJIb TEMIIEPATYPBHI.



Ha ypoene nonumanusn | ypoBeHb
IIpusooumuv npumepoi:

® OIIBITOB, MO3BOJIAIOIIUX YCTAHOBUTL IJIA rasa I[aHHOﬁ MacCChbl 3aBUCUMOCTBL JaBJICHUA OT o0bema npu MMOCTOSIHHOM TEMIICPATypEC, o0bemMa OT
TEMIICPATYPLI ITPU MOCTOAHHOM AABJICHUU, JABJICHUA OT TCMIICPATYPhI IIPU IMOCTOAHHOM OG’bGMe;
® Yy4C€Ta B TCXHUKC TCIIJIOBOI'O PACIIUPCHUA TBCPALIX TCII;

e TCTIOBOTO PACIIUPEHHUS TBEPIBIX TEI U KUIKOCTEH, HAOII0JaeMOT0 B IPUPOJE U TEXHHUKE.
Obvacuamo:

e 'a30BBIC 3aKOHBI HA OCHOBC MOJ'IGKy.]'IHpHO-KPIHGTH‘lGCKOfI TCOPUU CTPOCHHA BCUICCTBA,

e IIPUHLIUI Pa0OTHI IBUraTelsl BHYTPEHHETO CTOPaHUs U TApOBOil TYpOUHBI.
llonumamey:

e 'PaHUIBI TPUMEHUMOCTH I'a30BbIX 3aKOHOB,
¢ [IOYEMY U KAaK YUYUTBIBAIOT TCIIJIOBOC PACIIMPCHUEC B TCXHUKC,
. HGO6XO[[I/IMOCTI> HaJIM4HusA XOJOJHUJIbHUKA B TCIIJIOBOM ABUTATCIIC,

e 3aBucuMocTh KIIJ] TenioBoro nBuraresnst OT TeMIEpaTypbl HarpeBaTelis U XOJIOIMIbHUKA.
Il ypoBennb
ObvsacHamy:

e CBSI3b MEXAY CpPEHEN KHHETHUECKON SHEPIUel TEIUIOBOTO IBUKEHUSI MOJIEKYJ M aDCOMIOTHON TeMIIepaTypoii;

e (PU3UYECKUN CMBICIT a0COFOTHOTO HYJISI TEMITEPATypPHI.
Tonumams:

e CMBICI MIOHATH: TemMIepaTypHblii K03 uuneHT pacuirperus (00beMHOT0 U JIMHEHHOTr0);

e IPUUYUHY PA3JIMYMS TEIUIOBOTO PaCIIMPEHHSI MOHOKPHUCTAJUIOB U MOJIMKPHUCTAILIOB.
Ha ypoene npumenenus 6 munuuHovlx CUmMyayuax

| ypoBenb

Ymemo:

e CTPOUTDH U YUTATh I'padUKu U3oIpoleccoB B koopaunatax p, V; V, Tup, T.
llpumensamo:

e (OpPMYJIBI Fa30BBIX 3aKOHOB K PEILICHUIO 3a]1aY.
Ha ypoene npumenenus 6 HeCmano0apmHuovix CUmMyauuax
| ypoBenb



Obobwamo 3HaAHUAL:

e 0 Ta30BBIX 3aKOHAX;

e O TEIJIOBOM PaCIIUPEHUH Ia30B, KHIKOCTEH TBEPABIX TEI;
e 0 TPAHMIIAX IPUMEHUMOCTH (PU3MUCCKUX 3aKOHOB;

e 0 POJIM (PU3NYECKOI TEOPHUH.
CpasHusamy:

e 110 TpauKaM MPOIECCOB U3MEHEHUS COCTOSHHS UCaIbHOTO Ta3a HEM3MEHHBIE TapaMeTPhl COCTOSIHUS TPH JIBYX U3MEHSIOIIUXCS TapaMeTpax.
DuiekTpUYecKHe siBJIeHud (6 1)

| ypoBensb

DIEeKTpOCTaTUUECKOE B3aUMOAeCTBUE. DIEKTpUUeCKUil 3apsia. [IBa posia aJIeKTpUYECKUX 3aps0B. DIEKTPOCKOIL.

JIMCKpeTHOCTb uIeKTpuyecKoro 3apsaaa. CTpoeHue aroma. DJIEKTPOH U IPOTOH. DJIEeMEHTapHBIN 3JIEKTPUUYECKUN 3aps . DIeKTpu3alus Tei. 3aKoH
COXPAHEHHUS NEKTPUUYECKOTO 3aps/a.

OnexkTpuyeckoe nojue. HampspkeHHOCTh asieKTpuyeckoro mosid. JIMHUM HampspKeHHOCTH 3JIeKTpUudeckoro noiist. [IpoBoIHUKY, AUAIEKTPUKU U
MOJTYTIPOBOTHUKH.

VY4er 1 UCHOoIb30BAHUE SIEKTPOCTATUUECKUX SBJICHUN B OBITY, TEXHUKE, UX IPOSIBIIEHUE B IPUPO/IE.

Il ypoBennb

3axoH Kynona.

DnexTpocTaTHuecKast UHIYKIIHSL.

IlpeaMeTHbIe Pe3yabTaThbl 00YYeHHS

Ha yposne 3anomunanus

| ypoBensb

Ha3zvieamo:

e (pu3MYECKHE BETMYMHBI U UX YCIOBHBIC 0003HAYECHUS: SIEKTPUIECKU 3apsi (), HAMPSHKEHHOCTH dyiekTpudeckoro mous (E);
e eIMHUILIBI 9TUX pusndecknx BenmunH: K, H/K;
e TIOHSTUS: MOJIOKUTEIBHBIM U OTPULIATENIbHBIN AIEKTPUUECKUH 3apsifl, SIEKTPOH, IPOTOH, HEUTPOH;

o u3MUecKue NPUOOPHI U YCTPOMCTBA: DIEKTPOCKOII, IEKTPOMETP, JIEKTPOOpHast MaIINHA.
Bocnpouszeooums:

e OIIPEACTICHUSA TMOHSTHM: QJICKTPHYICCKOC BSaI/IMOJIeI\/'ICTBI/Ie, QJICKTpHU3auuA TCJI, IPOBOAHUKU U JUDJICKTPUKH, IMOJIOKUTEIBHBIN 1 OT’pI/II_[aTeJII)HBIfI
HOH, 3JICKTPUUYCCKOC I10JIC, DJICKTPUUCCKAA CUJIa, HAMMPSXKCHHOCTD SJICKTPUUYCCKOI'O MOJIA, TUHUHW HAIPSAXKCHHOCTH SJICKTPUUICCKOI'O I10JIA;

¢ 3aKOH COXPAHCHUS IJICKTPHUICCKOI'0 3apsaa.



Onucvieams:
e HAOJII0JTaCMBIC JICKTPUICCKHE B3aUMOJICHCTBUS TEII, JJICKTPU3ALIMIO TET,

e MOJICTIH CTPOCHHS TPOCTEUIIIMX aTOMOB.
Il ypoBenb
Bocnpouzeooumy:

e OIIPEACIICHUC MTOHATHUA TOYCYHOI'O 3apsa;

e 3akoH KyioHa.

Ha yposéne nonumanus
| ypoBensb
Obvsacuams.

o (M3MUECKUE SIBIICHUS: B3aNMOACHCTBUE HAAIEKTPHU30BAHHBIX TEJ, SIBJICHUE JICKTPU3AIIH;
e MOJIEJIU: CTPOEHUS IPOCTEHILINX aTOMOB, TUHUM HAIIPSHKEHHOCTH 3JIEKTPUUECKUX T1OJIEH;

e IIPUHLIUII AEUCTBUS FIEKTPOCKOINA U ANEKTPOMETPA;

* JJICKTPUYECKHE 0COOEHHOCTH MPOBOJIHUKOB M JIUAJICKTPUKOB;

e TIPUPOTY IIAEKTPUIECKOTO 3apsia.

Tonumams:

CYILIECTBOBaHUE B MPUPOAE MPOTUBOIMOIOKHBIX AIEKTPUUECKUX 3aps/IOB;
JTUCKPETHOCTH AJIEKTPUUECKOTO 3apsiia;

CMBICT 3aKOHA COXpaHEHUS NIEKTPUIECKOro 3apsiaa, ero GyHIaMeHTaIbHBIN XapaKkTep;
00BEKTUBHOCTh CYIIIECTBOBAHMS DJIEKTPUUECKOTO TTOJIS;

BEKTOPHBIN XapakTep HAMPSHKEHHOCTH deKTpudeckoro moust (E).

Il ypoBennb

ObvsacHamb:

e IPUHIUI JACUCTBUS KPYTHIIBHBIX BECOB;
e BOBHMKHOBEHHE JIEKTPUYECKOTO MOJIS B IPOBOJAHHUKAX U IUAJIEKTPUKAX;

e SIBJICHUS: SJIEKTPU3AINH YePE3 BIUSIHHE, dJICKTPOCTATUUECKON 3aIIHTHI.
Tonumame:

e OTHOCHUTEIIbHBIN XapaKTECp pe3yJIbTaTOB Ha6J'IIO,Z[CHI/II71 " DKCIICPUMCHTOB;

e SKCIIEPUMEHTANIbHBIN XapakTep 3akoHa KysoHa;



e CYLIECTBOBAHUE I'PAHULl IPUMEHUMOCTH 3akoHa KyioHa;

e pOJIb MOJICTIEH B TIporiecce (PU3MUeCKOro Mo3HaHus (Ha MpUMepe TUHUN HAMPSHKSHHOCTH SJIEKTPHYECKOTO TOJIS M MOJIENICH CTPOSHUSI aTOMOB).
Ha ypoéne npumenenus ¢ munuiuHovlX CUMYaAyuax

| ypoBeHn

Ymemo:

® AHAJIM3UPOBATDH Ha6J'IIO,Z[aeMI)Ie SJICKTPOCTATUYCCKUE ABJICHUS U OOBSACHATH IIPUYUHBI NX BOSHUKHOBCHUS
e OIIPEACIIATh HEU3BECTHRIC BEIMUYUHEBI, BXOJAIIUEC B (bOpMy.]'[y HAIIPsSIZKCHHOCTHU 3JICKTPHUYECKOI'O I10JIA;
® AHAJIM3UPOBATDH U CTPOUTH KAPTHUHDBI JIMHUN HAIIPA’KCHHOCTU JICKTPHUYCCKOI'O IT0JIA;

e AHAIM3UPOBAThH U CTPOUTH MOJEIIA aTOMOB U MOHOB.
Ipumensms:

e 3HAHMS I10 AIEKTPOCTATUKE K aHATTU3Y U OOBSICHEHUIO SIBICHUI MTPUPOJIBI M TEXHUKH.
Il ypoBennb
Ymemn:

e BBITIOJIHATH CAMOCTOSITEILHO HAOJIIOICHUS M SKCIIEPUMEHTHI 110 3JICKTPU3AIUH TeJl, aHAJTU3UPOBATH U OILICHUBAThH UX PE3YyJIbTATHI.
Ipumenamy:

e TTOJIy4YEHHbBIE 3HAHUS K PELICHUI0O KOMOMHUPOBAHHBIX 33714 110 3JEKTPOCTATHKE.
Ha ypoene npumenenus 6 Hecmano0apmmuuplx CUMyayuax

| ypoBensb

Ymemn:

* AHAJIM3UPOBATH HCU3BECTHBIC PAHECC DJICKTPHYCCKUC SABJICHUA,

e TIPUMEHSATH TOJTydYEHHBIC 3HAHUS TSI O0BSICHEHUSI HCM3BECTHBIX paHee SIBJICHUIA U TIPOIECCOB.
Oboodwamo:

e pe3yNbTaThl HAOIOICHUH U TEOPETHUECKUX MOCTPOCHHH.
Il ypoBenn
Yemanasnusame ananozuio:

e MeXxy 3aKkOHOM KyIlloHa 1 3aKOHOM BCEMHUPHOTO TATOTEHUSI.
Hcnonvzosamy:

e METO/IbI TIO3HAHUS: IMITUPHUECKHUE (HAOIIOIEHHE U DKCIIEPUMEHT), TEOPETHUECKHUE (aHaIu3, 0000IIeHIEe, MOICTUPOBAHNE, AHATIOTHSI, HHYKIIHS )

IIPU U3YYEHUH DJICKTPUUYECKHX SBJICHHUM.



Juexktpudecknii Tok (14 1)

| ypoBeHn

DnexTpudecKkuil TOK. ICTOUHUKHM MOCTOSITHHOTO AJIEKTpHUYECcKoro Toka. Hocutenu cBOOOIHBIX AJIEKTPUUYECKHX 3apsAA0B B METaJIIaX, SJIEKTPOIUTAX,
ra3ax u noJlylipOBOJHUKAX.

JlecTBUS 2IEKTPUUECKOT0 TOKA: TEIJIOBOE, XUMUYECKOE, MarHUTHOE.

Onektpuueckas nenb. Cuma Toka. MI3mMepeHnue cuibl ToKa.

Hanpsxenune. M3mepenns HanpsiKeHUS.

DIIEKTPUUYECKOE CONPOTUBIICHUE. Y JEIBHOE CONPOTUBIIEHHE. PeocTaThl.

3akon OMa ais yyactka nenu. [locienoBarenbHoe U napamieabHOE COEAUHEHUS IPOBOIHUKOB.

PaGota u MoIHOCTB AMeKTpruyeckoro Toka. CYeTyuk nnekTpudeckoii sHepruu. 3akoH Jxoyns—Ilenna.

Hcnonb30Banue eKTpUUYECKON SHEPTUH B OBbITY, Ipupoje U TexHuke. [IpaBuia 6e3onacHoro Tpyzaa mnpu pabore ¢ ICTOUHUKAMHU TOKaA.

Il ypoBennb

lNanpBaHKMYECKHE 3JIEMEHTHI U aKKYMYJISITOPHI.

DpoHTAIbHbIE JTA00paTOPHbIE PA00THI

| ypoBensb

5. COopka 3JeKTPUUECKO 1IeTIH U U3MEPEHHE CUIIBI TOKA HA PA3IMYHBIX €€ yU4acTKaXx.

6. M3mepeHne HanpsDKEHUS HA Pa3IMYHBIX y4acTKax 3JIEKTPUYECKOH HeTu.

7. VI3mepeHue CONPOTUBIIEHUS MPOBOAHMUKA MTPU IOMOIIY BOJIBTMETPA U aMIIEpMeETpa.

8. PerynmupoBaHue CHIIBI TOKA B IIEMH ¢ TOMOIIBIO peocTaTa.

9. M3yuyeHue nocne0BaTeIbHOr0 COETUHEHNS TPOBOTHUKOB.

10. M3yueHne napaielbHOTO COSTUHEHHUS TIPOBOJHUKOB.

11. M3mepenue paboThl U MOILITHOCTH 3JIEKTPHUUECKOTO TOKa.

IIpeameTHble pe3yJibTaThl 00YyUeHHs

Ha ypoene 3anomunanus

| ypoBensb

Haszvieamy:

e (M3UUECKUE BEIMYMHBI U WX YCIOBHBIE oOo3HaueHus: cuiaa Toka (), Hampsokenwe (U), smextpuueckoe compotuBieHue (R), yaembHOe
COIpPOTHUBIIEHUE (#r);

e CAVMHUIBI NEPCUUCIICHHBIX BBIIIC (bI/I3I/I'-IeCKI/IX BCJIMYHMH,

e [IOHATHA: HCTOYHUK TOKA, DJICKTPUUCCKAs LCIIb, HeﬁCTBHﬂ QJICKTPHUYICCKOI'0 TOKa (TeHHOBOG, XUMHNYECKOCE, MaFHI/ITHOC);

e ¢pusnyeckue NpuOOphl U YCTPOMCTBA: MCTOUYHUKH TOKA, AJIEMEHTHI 3JEKTPUYECKON 1IeNH, TajJbBaHOMETpP, aMIIEPMETP, BOJIBTMETp, peocTart,

BaTTMETP.



Bocnpouzeooumy:

e ONIPE/CTICHUS] TOHSTHUI: DSJIEKTPUYECKU TOK, aHOJ, KaToJ, CHJIa TOKa, HANpsOKEHUE, COIMPOTUBIEHHUE, YAEIbHOE COINPOTUBIICHUE,
MOCJIeZI0BATENBHOE U MapaieIbHOE COETUHEHUE MPOBOIHUKOB, pad0Ta U MOITHOCTh 3JIEKTPUUYECKOTO TOKA;

o GOPMYIIBI: CUJIBI TOKA, HANIPSDKEHUS U COMPOTHUBJICHUS MIPH MOCIIEOBATEILHOM U MapajlieIbHOM COSTUHEHUH MPOBOJHUKOB; COMPOTUBIICHUS
MIPOBOAHMKA (Yepe3 yAeIbHOE CONPOTUBIICHUE, JJIUHY U TUIOIIA b MTOMEPEYHOr0 CEUEeHUs TPOBOAHMKA); paOOTHI M MOIITHOCTHU AJIEKTPUYECKOTO TOKA;

e 3aKoHbl: OMa 11 yyactka uenu. Jxoyns-JIenna.
Onucvieams:

e HAOJI0JTaeMbIe JICUCTBHS YJICKTPHUSCKOTO TOKA.
Ha yposne nonumanusn

| ypoBensb

ObvscHamb:

e YCJIOBUS CYIICCTBOBAHUSA SJICKTPUICCKOT'O TOKA,

e [IPUPOAY IJICKTPHUICCKOI'O TOKA B MCTAJIJIAX,

e JBJICHUS, WJUIFOCTPUPYIOIIINEC ,ZLCP'ICTBI/ISI QJICKTPHUUYCCKOI'O TOKa (TeHJIOBOG, MAarHuTHOC, XI/IMI/I‘{GCKOG);

e [TIOCJICAOBATCIIBHOC U MMAPpAJIJICIIbHOC COCANHCHUC ITPOBOAHNUKOB,

L rpa(l)I/IKI/I 3aBUCHUMOCTH: CUJIBI TOKA OT HAIIPAKCHHA Ha KOHIAX ITPOBOJHUKA, CUJIBI TOKA OT COIPOTHUBJIICHUA TPOBOAHHNKA,

e MEXaHU3M HarpeBaHUs METAJUIMYECKOTIO MPOBOJIHUKA IPU IPOXOKIAECHUU IO HEMY JIEKTPUUYECKOTO TOKA.
Tlonumameo:

e IIPEBPAILICHNE BHYTPEHHEN YHEPTUH B DJIEKTPUUYECKYIO B HICTOYHUKAX TOKA;
* IPUPOJY XMMHUYECKOIO JEHCTBHS JIEKTPUUECKOIO TOKA;
o GUBUYECKUIN CMBICH 3JEKTPUUECKOTO CONIPOTUBIICHUS MPOBOIHUKA U YIEIBHOIO CONTPOTUBIICHUS;

e CITOCO0 MOJKIIIOYEHUS aMIIEPMETPA U BOJIBTMETPA B AJICKTPUUECKYIO IIETIb.
Il ypoBennb
ObvsicHamo:

e YCTPOMCTBO U paboTy asieMeHTa BosibTa 1 CyXoro rajibBAHHYECKOTO 3JIEMEHTA;

e TIPUHITUTT PAOOTHI AKKYMYJISITOPA.
Tonumame:

® OCHOBHOC OTJIMYUC I'aJIbBAHUYCCKOT'O 3JICMCHTA OT AKKYMYJIATOpA.



Ha ypoene npumenenusn 6 munuyHslX CUMYAUUAX
| ypoBeHn
Ymems:

® AHAJIM3UPOBATDH Ha6J'IIO,Z[aeMI)Ie SIBJICHUS U OOBSICHATD IIPUYUHBI UX BOSHUKHOBCHUS

e BHIYNCIIATh HCU3BCCTHBIC BCIIMYHMHBI, BXOAAIINUEC B 3aKOH OmMma u 3akoH I[)KOYJ'IH'.HGHH&, B (bOpMYJ'IBI IMOCJIICAOBATCIILPHOI'O M IIapaJlJICIbHOI'O
COCAUHCHUS ITPOBOAHUKOB;

U CO6I/IpaTB SJICKTPHUYCCKUC LICIIN,

e [10JIb30BATbHCA: UBMECPUTCIIbHBIMUA an60paMH JJIA OIIPCACIICHUA CUJIBI TOKA B ICIIH U SJICKTPUYCCKOI'O HAIIPAXKCHUA, PCOCTATOM;

® JCPTUTDb CXCMBI DJICKTPHUUYCCKUX ueneﬁ;

e YUTATh U CTPOUTH T'papMKK 3aBUCUMOCTH: CHJIBI TOKa OT HAIPsDKEHUS Ha KOHIIaX ITPOBOIHUKA M CHJIBI TOKA OT COTIPOTHBIICHHUS MMPOBOJHHKA.
Il ypoBennb
Ymems:

e BEBEIIIOJIHATE CaMOCTOATCIIBHO Ha6J'IIOI[eHI/I$I " SKCIICPUMCHTDI;

* AHAJM3UPOBATh U OLICHUBATH PE3yJIbTAThl HAOIIOIEHUS U SKCIIEPUMEHTA.
Ha ypoene npumenenus 6 Hecmano0apmmuuslx CUMyayuax

| ypoBensb

Ymemn:

e IPUMEHSATH U3YYCHHBIC 3aKOHBI U (OPMYJIBI K PEIICHUI0O KOMOMHUPOBAHHBIX 3a71a4.
Oboowamo:

e pe3yNbTaThl HAONIIOICHUH U TEOPETUUECKUX MOCTPOCHHH.
Ipumenamy:

e TIOJTyYEHHbBIE 3HAHUS U1 00BSICHEHUSI HEM3BECTHBIX paHee SIBJICHUN U IPOIECCOB.
JJIeKTPOMarHuTHbIe siBjieHud (7 4.)

| ypoBensb

[TocrosiHHbIE MarHUTHI. MarauTHoe nosje. MarauTHoe noje 3emMiu.

MarsuTtHo€ 10J1€ 3JIEKTPUYECKOr0 TOKA.

IIpuMeHeHre MarHuToB.

JleficTBHE€ MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEb.

®poHTaNbHBIE 1a00paTOPHBbIE Pa0d0ThI



| ypoBensn

12. I3yueHnre MarHuTHOI'O MOJISI TOCTOSIHHBIX MarHUTOB.

13. COopka 31MeKTPOMAarHuTa U €ro UCIbITaHHE.

14. N3yuenue aecTBUS MArHUTHOTO I0JIS1 HA IPOBOJHHUK C TOKOM.

15. M3yuenne paboThI 3JIEKTPOABUTATENS TIOCTOSHHOTO TOKA.

IIpeamerHbie pe3yJbTaThl 00YUYCeHHS

Ha ypoene 3anomunanus

| ypoBeHn

Haszvieamo:

- (hU3MYECKYIO BEIMYMHY U €€ YCIIOBHOE 0003HaueHHe: MarHuTHas HHaykuus (B);

- €IMHULLY 3TOW BEIUYUHBL: TI;

- (huznYecKHe yCTPOICTBA: AIIEKTPOMArHuT, IEKTPOABUTaTENb.

Bocnpouzsooums:

- OIPEIEIICHUS TOHATUI: CEBEPHBIN U FO’KHBII MArHUTHBIN NOJIIOCHI, TMHUM MarHUTHOM MHAYKLUHU, OOJHOPOJHOE MarHUTHOE I10JIE;
- IpaBWJIa: MIpaBWJIO OypaBuMKa, IPABUIIO JIEBOM PYKH;

- (hopMyJIBI: MOYJIsl BEKTOpPA MarHUTHOM MHJIYKIIMU, CUJIbI AMIIepa.

Onucvieams:

- HaOJ01aeMble B3aUMOJIEHCTBHS MOCTOSIHHBIX MarHUTOB, TPOBOIHUKOB C TOKOM, MarHUTOB U IIPOBOJJHUKOB C TOKOM;
- OMBITHI: OIBIT DPCTENA, ONBIT AMIIepa.

Ha yposéne nonumanusn

| ypoBensb

ObvacHams:

- (pusmyeckue ABIEHUS: B3aUMOJEHCTBHE TOCTOSHHBIX MarHUTOB, IPOBOJJHUKOB C TOKOM, MATHUTOB U IIPOBOJJHUKOB C TOKOM;
- CMBICJI IOHATHI: MarHUTHOE 110JI€, TMHUA MarHUTHON UHYKIUY;

- IPUHLIAII JEHCTBUS U YCTPOUCTBO 3JIEKTPOABUTATEIIS.

Tonumams:

- 00BbEKTUBHOCTH CYIIECTBOBAHNS MAarHUTHOI'O TIOJIS;

- B3aMMOCBSI3b MarHUTHOTO TIOJISI U AJIEKTPUYECKOTO TOKA;

- MOJIEJIBHBIN XapakTep JIMHUM MATHUTHOM MHAYKIUU;

- CMBICJI THUIIOTE3bI AMIIEpa O B3aUMOCBSI3M MarHUTHOTO IOJISL ¥ IBWIKYILIUXCSI DJIEKTPUUECKUX 3apPsII0B.
IT ypoBennb

Ionumams:

- POJIb DKCIEPUMEHTA B U3yUEHUU DJIEKTPOMArHUTHBIX SIBIICHUN;




- posib MoJieNel B mpotiecce (pu3nueckoro no3HaHus (Ha mpuMepe JIMHUN MHIYKIIMA MarHUTHOTO TIOJIA).

Ha ypoene npumenenus ¢ HeCmanoapmHuuvix CUmMyauuax

| ypoBensn

Ymemo:

- aHAJIM3MPOBATh HAOJIIOJaEMbI€ JIEKTPOMArHUTHBIE SIBICHHS U OOBSICHATH IPUYMHBI UX BO3SHUKHOBEHUS;

- OIPENEATh HEM3BECTHbIE BEJIUYMHBI, BXOJAIINE B (OPMYJIbI: MOJYJSl BEKTOpAa MAarHUTHOM MHAYKIHMH, CUIbl AMIepa, MarHUTHOTO IOTOKa,
MHAYKTUBHOCTH, KO3 duiineHTa Tpanchopmanuu;

- OIIpENeNIATh HAIlPaBJEHHE: BEKTOpAa MAarHUTHOM MHIYKLUHU Pa3IMYHBIX MarHUTHBIX MOJIEH; CHUJbI, JEHCTBYIOIIEH Ha NMPOBOAHUK C TOKOM B
MarHMTHOM IIOJIE;

- QHAJIM3UPOBATh M CTPOUTH KaPTUHBI JMHUN MHIYKLIIUU MarHUTHOTO T10JIS;

- Ha0J10/1aTh B3aMMOJIEMCTBHE MAarHUTOB;

- HaOJII0AaTh U UCCIIE0BATh IEHCTBHE MAarHUTHOT'O 1OJISL HA IPOBOJAHUK C TOKOM;

- MCCJIEeI0BaTh 3aBUCUMOCTD JEHCTBUS MarHUTHOTO IOJI KAaTYIIKH C TOKOM IPU YBEJIMYEHUU CUJIbI TOKA U NPU NOMEUIEHUH BHYTPU KaTYIIKH
KEJIE3HOTO CepACYHHKA.

Tpumenamy:

- 3HaHU 110 JEKTPOMArHETU3MY K aHAJIM3Y U OOBSICHEHUIO SIBJIEHUI IPUPOIBL.

IT ypoBenn

Ymemn:

- aHaJIM3UPOBATh U OLIEHUBATh PE3Y/IbTAaThl HAOIIOACHHS U SKCIIEPUMEHTA.

Ipumenamy:

- [IOJIyY€HHbIE 3HaHUSI K PEIIEHUI0 KOMOMHUPOBAHHBIX 33]1a4 10 3JIEKTPOMAarHeTu3my.

Ha ypoene npumenenus 6 HeCmanO0apmHuvlxX CUMYAUUAX

| ypoBensb

Ymemn:

- aHAJIM3UPOBATh AJIEKTPOMArHUTHBIE SIBJICHMUS,

- CPaBHMBATh: KapTHUHBI JUHUNA MarHUTHON MHIYKIMU PA3IUYHBIX MOJEH; XapakTep JMHUNH MAarHUTHOM MHIYKIMM MarHUTHOTO MOJS M JUHHUNA
HaANPSKEHHOCTH AJIEKTPOCTATUYECKOTO OIS, 3JIEKTPOABUTATENb U TEIJIOBOM IBUTaTElNb;

-000011aTh pe3ynbTaThl HAOIIOAEHUI U TEOPETUUECKUX ITOCTPOCHHUIA;

- IPUMEHSTH MOJTYYECHHbIE 3HAHUS JJ151 OOBSICHEHHUS SIBIICHUN U MPOIIECCOB.

Pe3zepenoe epemsa (3 u)

Ha nannbIx ypokax 1enecoodpa3Ho MpOBECTH UTOTOBOE MOBTOPEHUE U3YUYEHHOT0 MaTepralia i HTOrOBYIO KOHTPOJIBHYIO padoTy.



TemaTnuyeckoe NJIAHKPOBAHUE

No Tema ypoka OCHOBHBbIE BH/IbI MpeameTtHblie YYI MeTtanpegmeTHbie YY[ | JlnuHocTHble YY[
JeATeIbHOCTH yYalluXcs
1 [Pa3zBuTHE B3TJIA10B Ha CTPOCHUC [Pa3BuTHe B3TJIs110B HA BHATE: METOAbI U3YYCHUA (1)1/13I/I‘ICCKI/IX )IBJ'ICHI/Iﬁ, HUCTOPUYECCKHUC BbIl[eJ'IHTb OCHOBHO€ (OCO3HAaHHEC BA’)KHOCTHU
BeriecTBa. MOJIEKYJIbI. CTpOEHHUE BEIeCTBA. CBE/ICHUS O PA3BUTHH B3IJISAI0B HA TCOPUIO CTPOCHHS BEIIIECTBA;  |COACPIKAHUE MPOUUTAHHOTO [M3ydeHHUsS HU3UKH,
Monexysl. [luckpeTHoe oTIpeieNIeHIEe MOJICKYJIbI, aTOMa, TIOPSIOK pa3MepOB U MacChl [TeKCTa, HAXOJAUTh B HEM [poBeIcHIE
Jlonsir Nel cTpocHHeE BemecTBa. Macca i [MOJICKYJIIBI OTBETHI Ha ITOCTABJICHHBIC  [HAOFO/ICHIS,
[pPa3MepBI MOJICKYJT BOIIPOCEI (hopmupoBanue
[YMeTh: MPUBOANUTH IPUMEPHI, OOBACHITH PE3YIbTATHl OIBITOB, HO3HABATENBHBIX
TOKA3BIBAIOIIMX CYIECTBOBAHHIE MOJIEKYJI M HAJINYHE [TpuoOpeTeHune onbiTa WHTEpeCOB
[TPOMEKYTKOB MEKIY HUMH; IIPUMEPHI, TIO3BOJISIONINE OIICHUTh  [CAMOCTOSTEIFHOTO TIOUCKA
[pa3MepbI MOJIEKYJT M YHCJIO MOJICKYJI B eIUHUIIE 00bheMa MH(pOpMALAN
2 |Bwxenue monexyi. Juddysus [bpoyHoBCKOE NBHXEHHME. 3HATH: OIpeesICHIE TeMIIEPAaTypHhl, €TUHHIIBI H3MEPEHNS, DopMUpPOBaHUE YMEHUI [yOEKI€HHOCTh B
TernoBoe NBM)KEHUE MOJIEKYJ [0003HaYeHHe; onpeenenue 1uddy3un BOCIIPUHUMATb, BO3MOKHOCTHU MTO3HAHMUS]]
Jl/onerr Ne2 1 aToMOB. CpenHsisi CKOpOCTh . repepabaThIBaTh U TPUPOIBI
JIBHSKEHUS MOJIEKYJ 1 YMeTh: MPUBOANTH IPUMEPHI SIBICHUH, OOBSICHATE PE3yIbTAThI [pe1CTaBIIATE HH(OPMALIHIO
TeMIepaTypa Tela. OIIBITOB, IMMOATBEPKAAOIINX IBUKCHUEC MOJICKYJI, ITOSICHATH B CHOBCCHOﬁ,
[pa3HUILy MPOTEKaHUS TUPPY3UN TIPU pa3IHIHBIX TEMIIEpaTypax u cuMBoIHUECKOiT opMe,
B Pa3JIMYHBIX arperaTHBIX 3COCTOSHUSIX AHAH3HPOBAT 1
repepabaThIBaTh
MMOJTYICHHYI0 HHPOPMAITUIO
3  |B3aumopercTBHE MOJICKYII. B3aumoeicTBUE YacTul] 3HATh: XapakTep B3aUMOACHCTBUS MOJIEKYJT [PazBuTHE MOHOJIOTUYECKON U[OCYIIECTBIATD

UT/omsIT Ne3

BEIlleCTBA

,HI/I&JIOFI/I‘IGCKOﬁ peun,
IYMCHUA BbIpAKATb CBOU

B3aMMHEIN KOHTPOJIb,
|YCTaHaBJIMBATb Pa3HbIC
[TOYKH 3pCHUA,




YMeTh: IpUBOIUTH IPAMEPHI OIBITOB U SIBIICHUH,
[TOITBEPKTAIOIINX B3aMMO/ICHCTBHE MOJIEKYII; OIIUCHIBATH

MBICJIM M CITOCOOHOCTE
BBICITYILIUBATH COOECEAHNKA

[IPUHUAMATB PEeLIeHHS,
[paboTaTh B TpyIIe

B3anMOACHCTBHE MOJIEKYT [pa3BUTHE
BHUMATEIIBHOCTH
AKKYpPaTHOCTH
CmaunBanne. KannmsipHere CmaunBanue. Kanmuisipasle  [YMeTh: IPHUBOIUTE MPUMEPHI OTIBITOB U SIBJICHAH, B KOTOPBIX DopMupOBaHUE YMEHUI DopMupoBaHue
STBIICHUS STBIICHUS HaOMI0aeTCs SIBICHUS CMAaUMBaHUS M KalMJUIIPHOCTH; OITUCHIBATHPa00TaTh B [ICHHOCTHBIX

11 OOBSICHATD SBJICHHMS CMAaUMBAHUS U KalmuIIPpHOCTH

TpyIIE, OCYIIECTBISTh
B3aUMHBII KOHTPOJIb,
yCTaHaBJIMBATh pa3HbIC
[TOUKH 3pEHHUs, IPUHUMATh
[perieHus, paboTaTh B IpymIe
[pa3BUTHE BHUMATEIHHOCTH
AKKYpaTHOCTH

OTHOLIEHUN JPYT K
ApYyry

(CTpoeHue ra3oB, KUAKOCTEH U
TBEPABIX TEJI

Monaenu TBepIoro, XUIKOTO U
ra3000pa3HOro COCTOSHUN
BeIecTBA M UX OOBSICHEHHUE C
rouku 3peHus MKT

3HATB: XapaKTep JBIKEHUS, B3aUMOJICHCTBHE U PACIIONOXKEHHE
MOJICKYJT BEILIECTB B PA3JIUUHBIX arperaTHBIX COCTOSIHUAX.

YMeTh: GopMyIIupOBaTh OCHOBHBIE MOJIOKEHUSI O CTPOSHHU
BEIIIECTBA; IPUMEHSATh OCHOBHBIE TIOJIOXKEHHUS O CTPOCHHH
BellleCcTBa JUIsl OOBSICHEHHSI CKUMAEMOCTH (HE COKUMAEMOCTH),
coxpaHeHHs1 (He coxpaHeHHs) GOopMBbI 1 00beMa ra3oB, KUAKOCTEH
U TBEPJIBIX TE

OLICHUBATh OTBETHI
OJJHOKJIACCHUKOB,
OCYIECTBIIAT
[PaCLIMPEHHBbIN IOUCK
MH(pOpMALIN

(hopMHpOBaHUE IEHHOCTHBIX
OTHOIIEHHUH JIPYT K JIPYTY,
[YIUTENI0, aBTOpaM OTKPBITHH
1 M1300peTeHUN

DopMupoBaHue
[IEHHOCTHBIX
OTHOLICHUU JPYT K

pyry

Pa3zBuTHE
[M03HABaTEJILHBIX
MHTEpECOB

O06o0maromuii ypox 1mo tTeme
«[lepBOHAYATBHBIE CBEJICHHS O
CTpOCHHHU BELIECTBA»

HepBOHa‘{aJ'ILHBIG CBCIACHUA O
CTPOCHUHN BCLICCTBA

VMeTh: OCYLIECTBILSITH CAMOCTOSTENbHBIN TOUCK HH()OPMALHH;
[IPOBOJUTH KCIIEPHUMEHT II0 ONHUCAHHUIO, IeaTh BEIBOIBI HA
OCHOBE 3HAaHHIT O CTPOCHHH BELIECTBA; IIPUMEHATH [I0JTyICHHbBIE
3HAHUS K 00BSICHEHHIO SIBICHHUH, HAOIOIaeMbIX B IPHPOJIC U B
ObITY

PazBHUTHE MOHOJIOTHUECKON U
TIaTTOTIYECKON pedH,
[YMCHHS BBIPAKATh CBOM
MBICIIH U CLIOCOOHOCTH
BEICITYIIMBATH COOCCETHIKA

OCYIIECTBIISTD
B3aMHBII KOHTPOJIb,
[yCTaHABIIMBATh Pa3HbIC
[TOUKH 3pEeHNS,
MPUHUMATD PEIICHMS,
[paboTaTh B rpyImIe

[pa3BHUTHE

BHUMATECIIBHOCTH

AKKYPaTHOCTH
JlaBneHue »kuaKocTel U ra3oB. |/laBieHne KUIKOCTEH U ra30B. [3HATH: ONpE/eIICHNE AaBJICHHs, TUIOTHOCTH, UX 0003HaUYEHUE U OIICHUBATH OTBETHI DopmupoBaHue
Bakon [Tackans OObsICHEHHE JIaBJICHUS eIMHUIIBI I3MEPEHUS, IPUUUHY JaBJICHHS ra3a, 3aBUCUMOCTh 0THOKJIACCHUKOB, [IEHHOCTHBIX




PKUJIKOCTEHN U Ta30B C TOUKHU
Bpenust MKT. Ilepenaua
[TaBIICHUS JKUIKOCTSIMH U
razamu. 3akoH [Tackams

MaBJICHUS OT TEMIIEPATYPhl, INIOTHOCTH; POPMYITUPOBKY 3aKOHA
[lackais.

Y MeTh: OIMCHIBATH SIBJIEHUE JABJIEHUE Ta3a HA OCHOBE I10JIOXKEHUS
0 CTPOCHHH BEIIECTBA; OOBSICHATH OCOOCHHOCTH TIepeIaun
TaBJIEHUS JKMIKOCTSIMHU MJIA Fa3aMM Ha OCHOBE ITOJIOXKEHHS O
CTPOCHHUH BEUIECTBA; IPUBOIUTH IIPUMEPHI, WILTIOCTPUPYIOIIHE
3akoH [lackans

OCYIIECTBIISATH
[pacIIMpEHHBIA IOUCK
MHpOpPMAIIN

(hopMHpOBaHUE IIECHHOCTHBIX
OTHOIIEHUI APYT K OPYTY,
[YIUTENIO, aBTOPaM OTKPBITHH
1 M300peTeHn i

OTHOILICHUH JIPYT K
pyTy

Pa3BuTHE
T03HABATEIIbHBIX
MHTEPECOB

8  |laBneHue B XUAKOCTH M Ta3e  [/[aBieHHE BHYTPH XHUIKOCTH [3HATh: IPUUYUHY JABICHUS KUIKOCTH, IPUBOJUTH IPHMEPEI OLICHUBATh OTBETHI DopMHpOBaHHE
OIBITOB, JOKA3bIBAIOIINX 3aBUCUMOCTD JTaBJICHUS OT BBICOTBI 0THOKJIACCHUKOB, IEHHOCTHBIX
CTOJI0A U TUIOTHOCTH; OOBSICHATH 3aBUCHMOCTD JABICHUS OCYILECTBIIATh OTHOIIEHHI APYT K
PKHJIKOCTH Ha OJHOM U TOM K€ YPOBHE OT HalpaBJICHUS; [PACILIUPEHHBIN MOUCK pyry
[TPOU3BOAUTH PACUET JABJICHHS KHUIKOCTH, HAXOIUTh BBICOTY mHpOpMannu
cToJ0a )KUIKOCTH, INIOTHOCTB XKUIKOCTH 110 hopmyie p=pgh, (hopMHpOBaHUE IIEHHOCTHBIX PaserTHE
HAaXOJUTh CUIIy JaBJICHUS HA JAHHYIO IOBEPXHOCTh oTHOMmIeHUHT ApyT K Apyry, —[1O3HABATCIBHBIX
YUHTENo, aBTOpaM OTKphITHiifHTCPECOB
1 n300peTeHui
9  |CooOmaromuecst cocy sl CooO1maromuecs cocyabl 3HATH: yCTPOWCTBO COOOLIAIOMINXCS COCYIOB Pa3BuTHE MOHONOTMYECKOH H|OCYIIECTBIATH
MMaJornyecKor peuu, B3aMMHBIN KOHTPOJIb,
YMETh: IPUBOIUTE TPUMEPHI coo61ualoum)fca COCYyZIOB, UX VMEHHS BHIDAXKATh CBOH yCTAHABIMBATH Pa3HBIE
[IPUMEHEHHMS B OBITY M TEXHUYECKHX YCTPOICTBax; OOBICHATD MBICITH H CIIOCOBHOCTE rouKM 3penns,
BAKOH COOBMAONIXCs COCYNI0B BBICJTYIIIMBATh COOCCEHUKA [IPUHUMATh PEIleHHS,
[paboTaTk B rpyIIe
[pa3BUTHE
BHUMATEIbHOCTH
AKKYpaTHOCTH
10 [(mppaBnuyeckas ManMHa. ['MnpaBnuueckas MallvHa. 3HATH: MPUHIIMII ISHCTBHUSI MAHOMETPA, YCTPOHCTBO PazBuTHE MOHOJIIOTMYECKOM U[OCYIECTBIIATH

['nnpaBnuueckuii npecc.

MaHOMETpBI

FHHpaBHH‘IeCKOﬁ MalInHbI

'YMeTh: 00BSICHATH MPUHINI TEHCTBHS THAPABIMYECKON MAIITIMHEI
1 THAPABINYIECKOTO Mpecca; MPUMEHATh (OPMYITY COOTHOIICHUI
MEXTy CUIIaMU, JEHCTBYIOIUMHE Ha MOPUIHY THAPABINYECKON
MaruHel, ¥ ux mwiomansioF [\F2=S1\S2 k pemenuto 3amau

TaTOTHYECKON peyH,
[YMCHHS BBIPAKATh CBOU
MBICIIH U CLIOCOOHOCTH
BEICITYIIMBATH COOCCETHIKA

B3aMMHBIH KOHTPOJb,
[yCTaHABIMBATh Pa3HbIE
[TOUKH 3pEHUS,
MIPUHUMATD PELICHNUS,
[paboTatb B rpymme
[pa3BUTHE
BHUMATEIbHOCTH
AKKYpaTHOCTH




11  [AtMocdepHoe naBieHHe ATMOC(EepHOE TaBICHHE. 3HATH: O CYIIECTBOBAHHH aTMOC(EPHOTO NaBICHUS, IPUIHHY OIICHUBATH OTBETHI DopMupoBaHue
1 3mepenne atmochepHOTo ATMOC(EpPHOTO AaBICHNUS; YCTPOICTBO U IPUHIIUII ICHCTBHS OJHOKJIACCHUKOB, IIEHHOCTHBIX
naBneHnst. bapomeTpsl. OapoMeTpa, 3HAYCHNE HOPMAaIBHOTO aTMOC(HEPHOTO TaBICHHS OCYILIECTBIISITh OTHOIICHUH JAPYT K
BiausiHre JaBiIeHUS HA )KUBLIE [pACIIUPEHHBIH TTOMCK InpyTy
oprasm3Mb! [YMeTs: onmcriBaTh OnBIT TOppHYEIIIH, CIIOCOOBI H3MEPEHHS opmari
ATMOC(EpHOTO TaBJICHNUS, pACCIUTHIBATE aTMOC(HEPHOE TaBICHHE (bOpMUpOBAHHE LEHHOCTHBIX IPazBuTHe
Ha pa3IMYHBIX BBICOTAX, N3MEPSThH AaBJICHHE C TIOMOIIBIO OTHOMIEHHI APYT K APYTY, TO3HAaBATEIbHBIX
OapoMeTpa-aHepouIa yaHTENTI0, ABTOPAM OTKPBITHi MHTEPECOB
1 M300peTeHn i
12  |[leficTBHe >KHOAKOCTH U Ta30B Ha |[leiCTBHE XKHUIKOCTEH M ra30B |3HATH: MPUYUHBI BOSHUKHOBCHHUS BBITAIKUBAIOIICH CHIIBI BrIgeIsITh OCHOBHOE 0CO3HAHHE Ba)KHOCTHU
HOI‘py)KeHHOC B HUX TCJIO Ha HOI‘py)KeHHOC B HUX TCJIO o CO}Iep)KaHI/Ie HpO‘-II/ITaHHOFO I/I3y‘IeHI/ISI (1)I/I3I/IKI/I,
[YMeTh: onrchIBaTh NEHCTBHE )KUIKOCTH U Ta3a Ha IMOTPYKEHHOE B TeKCTa, HAXOMHTh B HEM poBeene
HUX TENO, N300paxkaTh BBITAIKHBAIONIYIO CHITY TpapUIECKH, OTBCTHI HA TIOCTARJICHHDIC HAGOICHNS,
(hopMyIHpOBATH 3aKOH ApXHIMe[a, PACCIUTHIBATE CHITY BompocH! (bopmupoBane
Apxume[ia, IIOTHOCTD KHUIKOCTH, 00BEM TeJa 1o 103HABATEIBHEIX
(dopmyne F=pgV, ananuzupoars 3aBucumocth F ot p u V [TpuoOpereHue onbiTa HHTEpecoB
CaMOCTOSITENHLHOIO TIOMCKA
nHbOpMaLUH
13 |[labopatopHas pabora Ne 1 /leiicTBHE )KUAKOCTEH U Ta30B [3HATH: 3aKOH ApXHUMeIa, YCIOBUS IJIaBaHUS Tell OIICHUBATH OTBETHI DopMupoBaHue
((I/ISMepeHI/Ie BbITaHKHBaIOH.[efI Ha HOI‘py)KeHHOC B HUX TCJIO OTHOKJIACCHHUKOB, NCHHOCTHBIX
CHITBDY 3akoH Apxumena. [YMeTh: npuMeHATs Gopmyiy cuel Apxumena F=pgV u yenosus OCYIIECTBIIATH OTHOLIEHUN JPYT K
[UTaBaHUS TEJ MIPH PEIICHUH 33134 DaCIHpeHHBI TOHCK pyry
nHbOopMaLK
(bopMHpOBaHUE IEHHOCTHBIX PassrTHE
OTHOLIEHHH APYT K APYTY, [T03HABATEILHBIX
[YIHTEI0, aBTOPaM OTKPBITHIA MHTEPECOB
1 1300peTeCHUN
14 [la6oparopnas pabota Ne 2 [V cnoBus miaBaHus T OBJIaJICHUE HABBIKAMH (hopmupoBanue
«3ydeHne yCIOBUil TUTaBaHUS CaMOKOHTPOJIS U OI[CHKH IIEHHOCTHBIX
e [PE3yIBTaTOB CBOCH OTHOILIEHHH K
MeSITEIPHOCTH, YMCHUSAMU  [pe3yJIbTaTaM OOyUeHHUS
[TPEIBUICTH BOSMOYKHBIC
[P€3yIBTAThl CBOUX JEHCTBUI
15 [[InaBanme CynoB. 3akoH Apxumena YMETh: IPOBOUTH SKCIICPUMEHT 110 OOHAPYKCHUIO DopMupoBaHUE YMEHUHI DopMupoBaHue
BoznyxoruiaBanue BEITAJTKUBAIOIICH CHJIBI, BEIIBIIATH 3aBUCUMOCTE F oT p 1 V; [paboTaTh B rpyIIe IEHHOCTHEIX

3alIMCbIBATL PE3YJIbTAT B BUJIC TaGJ’II/IHBI, J€J1aTh BBIBOJ O
HpOHCJ’IaHHOﬁ pa60Te " pe3ylibTaTax ¢ YUYCTOM IOrpeIIHOCTH

OLICHUBATh OTBCThI
O/THOKJIACCHHKOB,

OTHOILLIEHUH APYT K
pyry




OCYIIECTBIISITh
[pacIIMpEHHBIA IOUCK
MHpOpPMAIIN

(hopMHpOBaHUE IIECHHOCTHBIX
OTHOIIEHUI APYT K IPYTY,
[YIUTENIO, aBTOPaM OTKPBITHH
1 M300peTeHn i

IPa3BuTHe
TO3HaBATEIbHBIX
MHTEPECOB

16 |KouTpompHas pabota Nel 3HATH: YCIIOBUS, IPHU KOTOPBIX TEJIO TOHET, BCIUIBIBACT, IIaBacT (DOpMHpOBaHNE YMEHUI DopMupoBaHue
BHYTPH WM Ha IOBEPXHOCTHU KUIAKOCTH [paboTath B rpymme IEHHOCTHBIX
[0 TeMe «MexaHquVCKHe 5 oTHOMmeHHIT APYT K
CBOMCTBA JKUAKOCTEH U ra30B» [YMETh: MPOBOAUTH IKCIIEPUMEHT 110 MPOBEPKE YCIOBUH OLICHUBATh OTBETHI pyry
[UIaBaHMS, 3aIIMCHIBATh PE3YNIBTAT B BUAE TAOIHUIIBL, A€JIATh BBIBOJ [0JJHOKJIACCHUKOB,
0 IPOJETIaHHON paboTe M pe3ynbTaTax C y4eTOM HOTPENTHOCTH  |OCYIIECTBIIATh Pa3Butue
[paCIIUPEHHBIN TOMCK [M03HABATEIIBHBIX
nHbOpMaLH MHTEPECOB
(hopMUpOBaHKE IIEHHOCTHBIX
OTHOLICHUH APYT K IPYry,
YUUTEII0, aBTOPaM OTKPBITHH
1 n300peTeHui
17 |CtpoeHue TBEpABIX TEIl. CTpoeHHe TBEpABIX TeIl. 3HATH: Pa3IHYUs B CTPOCHUU M CBOMCTBAX KPUCTAJUIMUECKUX U [BBIIenaTs OCHOBHOE 0CO3HaHHME Ba)KHOCTHU
Kpucrammnueckue u amopdHbie [Kprucrauimueckue u aMOp(DHBIX Te COZIep)KaHUE MTPOUYUTAHHOTO [M3y4YeHUs (PU3UKH,
rena. JI/ombir Ned aMOp(QHBIC Tesa [TeKCTa, HAXOJUTh B HEM [TpoBeZCHUE
YMETh: OOBSCHSTH OTIMYHE KPUCTAIUINICCKUX TBEPABIX TEIL OT | opor oo b re a6 JCHH,
AMOpHLIX BOIIPOCHI (hopmupoBaHue
MO3HABATEIBHBIX
[Tprobperenue omnbITa WHTEpecoB
CaMOCTOSITENILHOTO TIOUCKA
MH(pOpMALIN
18 |dedopmariust TBEpABIX TEII. /lepopmariust TBEPIBIX TEI. 3HATH: ompeneneHue Aedopmariy, yrpyroi 1 macTHIecKon OIICHMBATH OTBETHI DopmupoBaHe
MexaHnnueckue cBOICTBa Buner nedopmanuii. CBoiicTBa |[nedopmarum OTHOKJIACCHUKOB, [ICHHOCTHBIX
TBepAbIX Tel. JI/ombIT Ne5 [TBEPBIX TEN: yIPYroCTh, OCYILECTBIIATh OTHOILLIEHUH APYT K
[POYHOCT, LIACTHYHOCTS, 'YMeTb: pacro3HaBaTh pa3jIMyHbIC BH/E nedopManny TBEPABIX pacIIMpEHHBI TOUCK pyry
TBEpIOCTH TeJI, IPUBOJUTH IPUMEPHI e OpMAIIHi, IPOSBIISIOLINXCS B Hopmanm

pupoe, B OBITY W IPOU3BOJICTBE

(bopMHpOBaHUE IEHHOCTHBIX
OTHOIIICHUH JPYT K IPYTY,

IPazBuTHEe
I03HAaBATEIILHBIX
MHTEPECOB




[YYUTEIIO, aBTOPAaM OTKPBITHH
1 M300peTeHUH

19 [TemnoBoe nBuxeHHE. TernioBoe paBHOBECHE. 3HATh: Ompe/esieHIe TEMIOBOTO IBUKEHUS, TETNIOBOTO DopMHpOBaHNE YMEHUIT [yOeXIeHHOCTD B
Temneparypa Temmeparypa u ee U3MepeHHe. [paBHOBECHS, TEMIIEPATYPhI; €ANHHIIBI K3MEPEHHS U 0003HaYEeHHs [BOCIIPHHUMATH, BO3MOXKHOCTH MO3HAHUS]
TeMIIepaTypbl, YCTPOHCTBO M MPHHIIMII ICHCTBHS TEPMOMETpA repepadaThIBaTh U MIPUPOJIBI
N MIPEACTABISTE HHYOPMALIHIO
[YMeThb: UCTIONB30BaTh IPU ONUCAHUHU SBICHUI MOHATHUSA: CHCTEMA, |y ¢ 1oecHOIl,
COCTOAHHE CHCTEMBI; PUBO/MTL PUMEPbI TEIUIOBLIX ABNCHUH, |0 pomymeckoii dopwme,
OIIBITOB, TOJTBEPKAAIOIINX 3aBHCUMOCTD TEMIIEPATYPHI OT AHATH3HPOBATH 1
CKOPOCTH JIBIKCHUS MOJICKYIT HepepaGarhiBaTh
MOTy4eHHY0 HH)OPMALIUIO
20 |Buytpennss saeprusa. CriocoOs! [BHyTpeHHs SHEprus. [[Ba 3HaTH: ONpeneIeHNe BHYTPCHHEH SHEPI UM, TEIIONepeIayn, BoiensaTe 0CHOBHOE 0CO3HAHNE BaKHOCTH
M3MEHEHHs] BHYTPEHHEH SHEPrun|crioco0a H3MEHEHHUS CIMHUIB I3MEPEHNs 1 0003HAaUEeHNE BHYTPCHHEH 3HEPTHY; coZiepKaHUE MIPOYUTAHHOTO [M3ydCHUS (PU3UKH,
BHYTPEHHEI SHEPTUH: CITOCOOBI TETUIONEPEaATH [TeKCTa, HAXOJUTh B HEM MpoBeICHNE
Teryonepenaya u pabora OTBETHI HA MTOCTABJICHHBIC  [HAOJFOICHUS,
YMmeTs: OTHCHIBATE MPOLECC NPEBPAILICHIA JHEPIUH TIPH Bompoch! (bopMupoBante
B3aNMOACHCTBUY TEJl, U3MEHEHHS SHEPTHHU NP COBEPIICHUN 103HABATEIBHEIX
paboTHI U TEeIUIONEpeaade, IPUMEHATh 3HAaHHUSI O BHYTPCHHEH [TpnoOpereHue onbITa HTepecon
PHEPruM U CIIOCO0axX ee N3MEHEHHS B Pa3JIMUHBIX CHUTYaIHIX CaMOCTOSATEIFHOTO TIOMCKa
nHbOpMaLUH
21 |{TenmonpoBOXHOCTS. Bunab! Tenionepenadn: 3HATH: OINpeeIeHUe TEIUIONPOBOTHOCTH OLICHUBATb OTBETHI dopmupoBaHue
TETIONPOBOIHOCTD 0THOKJIACCHUKOB, [IEHHOCTHBIX
UT/OmbrT Ne6 'YMeTb: IPUBOAUTH MPUMEPHI TEIJIONPOBOJHOCTH, PACIIO3HABATH ocyIecTBIATS oTHOMme M PYT K
TETIIONPOBOIHOCTE CPEU IPYTHX BUAOB TEIIONEpeayH, bacIHpeHHBI TOHCK pyry
OITMCHIBATH MEXaHHU3M TIepeady SHEPIHH JaHHBIM CIIOCOOOM iH(opMaH
(bopMHpOBaHUE IEHHOCTHBIX PasBuTHE
oTHOMIE I APyT K apyry,  [103HABATEIBHBIX
yUHTeNTI0, aBTOpaM OTKphITHii[ 1 1CPCCOB
1 M1300peTeHUN
22 |Kouekuwus. U3nyuyenue. Buzbl Teronepenauu: 3HATH: ONpezeeHne KOHBEKIIN, Bb1aenaTe OCHOBHOE OCO3HAaHNE BAXKHOCTH

Ul/omerT Ne7

[KOHBCKIIUA

YMeTh: MMPUBOANUTH NPUMEPHI KOHBEKIINH, PACIIO3HABATH
[KOHBEKIIHUIO CPEAU APYTUX BUAOB TCIJIONIEPEaaYN, OIMMChIBATH
[MCXAaHU3M IEpEaavYu SOHEPTUNU TaHHBIMU crocodamu

COACPKAHNUE TPOYUTAHHOT'O
[TCKCTA, HAXOAWUTh B HCM
OTBCTHI Ha ITIOCTAaBJICHHBIC
[BOIIPOCHI

M3ydeHUsT (QU3HKH,
poBeieHHe
HaOJII0ICHHSI,
(hopmupoBaHue
MO3HABATEIbHBIX
MHTEPECOB




[TpuoOpeTeHue ompITa
CaMOCTOSTEILHOTO TIOUCKA
MHpOpPMAIIN

23 [KomuuecTBO TEIUIOTHL. Y AeNbHAs|[BUIBI TeMIONEpeaayu: 3HATH: OnpeneIeHne 3TydeHUs DopMupoBaHUEe YMEHUH [YOCIKICHHOCTh B
TEIUIOEMKOCTH BEIIECTBA M3Ty9ICHNE BOCIIPHHUMATB, BO3MO>KHOCTH ITO3HAHUS
'YMeTh: IPpUBOAUTH MIPUMEPHI U3JIYUYEHHUS, PACIIO3HABATh MepepabaThiBaTh M PHPOTET
M3TydeHue cpeu IPYruxX BUOB TEIJIONEPEeaayu, OMUCHIBATD NpencTaBsTh HHOPMALIHIO
MeXaHH3M Mepeadr YHEPTUH JaHHBIMU CIocobaMu B CITOBECHOIH,
CHMBOJIHYECKOH opme,
QHATTU3UPOBATH U
nepepabaTbiBaTh
MOTy4eHHY0 HH)OPMALIUIO
24  laboparopHas pabora Ne 3 CpaBHEHHE KOJINYECTBA 3HATh: YCTPONCTBO U NPUHLUII ACHCTBUA KAJIOPUMETPA DopMupOBaHUE YMEHUI DopMupoBaHue
(«CpaBHEHHE KOJIMIECTBA TETUIOTHI TP CMEIIUBAHIH [paboTaTh B rpyIIe [IEHHOCTHBIX
TETJIOTHI MPU CMEIIMBaHUU BOJIbI Pa3HON TeMIEepaTyphl [YMeTb: TPOBOAMTE HAOTIOACHNS Tipotiecca TCrIonepeat, OTHOIIICHUI JPYT K
BOJTBI PA3HOI TEMITEPATY DB M3MEPSITh TEMIIEPATyPy XOJIOXHOU U TOpsiueii BOIBI; OIICHIBATH OTBETHI pyTy
[PACCUUTHIBATH KOJIMYECTBO TETUIOTHI, HEOOXOMMOE IS 0THOKJIACCHUKOB,
HATPEBAHUS BOJBI U BBIACIIEMOE €i TIPH OXJIaKICHUHN; OOBSCHATH [OCYIIECTBIISATh PasBuTne
IPUUMHY HEPAaBEHCTBA 3TUX KOJIUYECTB TEIIOTHI [pacIMpEHHBINA TTOUCK MO03HABATEIbHBIX
nHbOpMaLUH MHTEPECOB
(hopMHUpOBaHKE IEHHOCTHBIX
OTHOILIEHUH JPYT K IPYry,
[YIUTEII0, aBTOPaM OTKPBITUN
1 M1300peTeHn it
25 |labopatopHas padora Ne 4 13MepeHue yaenbpHOH [YMeTh: mpoBOIUTH HAOIIOAEHUS ITpoliecca Temonepeaadn, DopMHpOBaHNE YMEHUI DopmupoBaHHe
«3mepenne ynenpbHon TETIJIOEMKOCTH BEIIECTBA [PACCUHUTHIBATH KOJMYECTBO TETUIOTHI, HEOOXOAMMOE JIJIst [paboTaTh B TpyImIe [IEHHOCTHBIX

[TCIJNIOEMKOCTHU TBEPJAOTO
BCIICCTBa»

HArpeBaHUs BOJBI M BBIIEIIEMOE eif IPH OXJIaXACHUH;, IPUMEHSTh
YpaBHCHHE TEIIOBOTO OanmaHca st onpeaencanit Y TE BemecTBa

OLIEHHBATh OTBETHI

0 THOKJIACCHUKOB,
OCYIIECTBIISATH
[pPacIMpPEHHBINA IOUCK
mHpOopMannu

(bopMHpOBaHUE IEHHOCTHBIX
OTHOIIEHHUH JIPYT K JIPYTy,
[Y4UTEII0, aBTOPaM OTKPBITHH
1 M300peTeHn i

OTHOLIEHUN JPYT K
pyry

IPazBuTHEe
[M03HABaTEJILHBIX
MHTEPECOB
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Pemenne 3aga4  Ha pacuer
KOJIMIECTBA TETUIOTHI,
HEO0OXOIUMOTO JJISI HarpeBaHU
Tena

[KondecTBO TEIUIOTHI.
Y nenpbHas TEMI0EMKOCTD
BEIeCTBa

3HATH: ONpeAeIcHUE KOJIMIECTBA TETUIOTHI, yICIbHOM
TETJIOEMKOCTH, SAMHHUIIBI U3MEPEHNUS 1 0003HAYEHNE KOJTMYECTBA
TETUIOTHI M yAEIBHON TEIUNIOEMKOCTH, (OPMYITy I pacueTa
KOJIMYECTBA TEIIOTHI, HEOOXOAMMOTO JUIs HarPEBaHUS Tella WIN
BBIIEISIEMOTO MM IIPH OXJIAXKICHUH

YMeTh: 00BICHATE pu3mdecKuit cMbic moHATHs Y TE,
mons30Bathes Tabmureit YTE, cpasamBath YTE pazmimaabix
BEIIECTB U MIPOLIECC HATPEBAHMS M OXJIAKACHHS B 3aBHCUMOCTHU OT
YTE BemecTBa

[pa3BUTHE BHUMATEIBHOCTH
COOpaHHOCTH U
AKKYpPaTHOCTH

[Pa3BUTHE MOHOJIOTMYECKON U
TUAJIOrMYECKOM peun

(hopMupoBaHHE YMEHHS
ONpeAeICHUS] OJHOU
XapaKTEPUCTUKH JBIDKCHUSA
Hepes qpyrue

OCBOEHUE IPUEMOB ACUCTBUN
B HCCTAHAAPTHBIX CHTYaIHsIX

CaMOCTOATENEHOCTE B
MMPHOOPETEHUN HOBBIX
BHaHWN U

MPaKTUYECKUX YMEHUM

PazBuTHe
MO3HABATEIbHBIX
MHTEPECOB U
[TBOPYECKIX
CIToCOOHOCTEH

IMoTuBaus
00pa3oBaTeTpHON
eI TeNNLHOCTH HA
OCHOBE JINUHOCTHO-
OpUEHTHUPOBAHHOTO
[101X01a

27 |YnenbHas TEIUIOTa CrOPaHUS Y nenpHAs TemoTa cropaHus  [3HaTh: ONpeAesieHHe YIeIbHON TeIUIOTH CTOPaHus TOIUINBA, DopMUpOBaHUE YMEHUI [yOEKIEeHHOCTh B
TOIUINBA TOIUIMBA enunuiy m3mepenust YTCT, hopmyny st pacueTa KOJM4YecTBa  [BOCIIPUHUMAT, BO3MO>XHOCTH I103HAHUS
TEIIOTHI, BBIAEISAIONIETOCS IIPU CTOPAHUHU TOIIIIUBA nepepabaTbIBaTh U [IPUPOJIBL
MpEeACTaBIATh HHPOPMAIIUIO
YMeTh: OOBSICHSITH IPOLECC BBIICICHUS SHEPIUH [IPU CTOPAHUU | CTIOBECHOI,
TorunBa, ¢pusndecknii cmbicn 3HadeHust YTCT, ymers CHMBOMHYECKOH opMe,
nosp3oBatecs Tabnumei YTCT, cpaBauBate YTCT pasnuusbix AHATH3MPOBATE 1
BELIECTB U SHEPTUIO, BBIIEIMUBIIYIOCS IIPU CTOPAaHUU BUJIOB MepepaGaTEBaTh
TOTIMBA, BEMUCIIATE SHEPIUIO, BBIACMBLIYIOCS TPH CTOPAHUH |0 1vyenmyio MEdOpMALITO
TOILIINBA
28  |[lepBblii 3aKOH TEPMOJMHAMUKU | Y paBHEHHUE TEIJIOBOTO Bb1aenaTe 0CHOBHOE OCO3HAaHNE BAXKHOCTH

OanaHca

COACPKAHNUE TPOYUTAHHOTO
[TCKCTA, HAXOJWUTh B HCM
OTBCTHI HA IIOCTAaBJICHHBIC
[BOIIPOCHI

M3ydeHUsT (QU3HKH,
poBeeHHe
HaOJII0ICHHSI,
(bopmupoBaHue
MO3HABATEIbHBIX
MHTEpEcOB




[TpuoOpeTeHue ompITa
CaMOCTOSTEILHOTO TIOUCKA
MHpOpPMAIIN

29 |Pemenue 3anau [TepBrIii 3aK0H 3HaTh: (OPMYIUPOBKY U GOPMYITY IEPBOTO 3aKOHA [pa3BUTHE BHUMATEIbHOCTH |CaMOCTOSATEIHHOCTD B
TepPMOJMHAMUKH. TepMOJMHAMHKHA COOpaHHOCTH U MPUOOPETEHNH HOBBIX
[IpencraBneHue o AKKYPaTHOCTH BHaHWN U
HeOOPATHMOCTH TeIUIOBEIX | METb: ONMCHIBATE MPOLECC N3MEHEHNS 1 NIPEBPALICHHA SHEPTHH. |0, 3 pi1yre MOHOMOTHYECKOT 1 [IPAKTHYECKIX YMEHHIT
poreccos B MEXaHUUECKHUX U TEIUIOBBIX Ipolieccaxb cBoOOHOE MaJieHHE, [anorIecKoit peun
IBIDKCHUE Tela MPU HATWIHAU TPEHHS PazBuTne
. |popmupoBanme ymeHust MTO3HABATEIbHBIX
'VMeTh: 00001aTh 3HAHUS 0 CIOC00aX U3MEHEHHSI BHYTPEHHEH onpe nenenns oHoit HTepecos u
SHEpPruM ¥ BUAAX TEIUIONEpeaayn, YINThIBATh SIBICHUS XAPAKTEPHCTHKY IBIKEHHS  [TBOPHECKHX
TETIIIONPOBOTHOCTH, KOHBEKIIUH, U3JTyICHUS MIPU PEIICHUH uepes apyrHe cocoGHOCTel
OBITOBBIX IIPOOIIEM
OCBOEHUE IpUEMOB AelicTBui[MoTHUBaLus
B HECTAaHAAPTHBIX CUTYaIHSIX |[00pa3oBaTeIbHOM
NesTeIbHOCTH Ha
OCHOBE JIMYHOCTHO-
OPHEHTHPOBAHHOTO
moaxoza
30 |[KourponbHas padota Ne 2 mo OBIIA/ICHUC HABBIKAMH (hopmupoBaHue
reme «TeroBble SIBISHUS» CaMOKOHTPOJISI ¥ OLICHKH IEHHOCTHBIX
[pe3yJIbTaTOB CBOEH OTHOILIEHUN K
NesTeNIbHOCTH, YMEHUSMH  [pe3yJibTataM 00y4eHust
NpeBUIETh BO3MOXKHbIE
[P€3yJIbTAaThl CBOUX JIEUCTBUI
31 [[InaBneHue W OTBEpIEBaHUE [TnaBneHue u oTBepAeBaHUE. [3HATH: ONPEACICHHE TUIABIICHNUS, OTBEP/ICBaHMs, TEMIIEPAaTypbl  |BBLAEIATH OCHOBHOE 0CO3HaHHE BAKHOCTH

[KPUCTAJITIMYECKUX TEJT

Ul/omsIT Ne8

Temmeparypa iaBJIeHUS.
Y nenbHas TenjaoTa IuIaBICHUS

[JIaBJICHUS, YIEIbHON TEIUIOTHI TUIABJICHUS, €AMHUILY U3MEPEHUS
VTII, husuueckuii cmbich 3HaueHus Y TII, popmyiy mist pacuera
KOJTMYECTBA TETUIOTHI, HEOOXOAUMOTO JIJIs TUTABJICHUS 1
BBIJICJISIOIIETOCS IPU OTBEPACBAHUU

[YMeTh: OIp30BaTHCS TAOINIEH TeMIIepaTyp IUIaBICHHUS BEIIECTB,
O0OBSICHATH MPOLECCHI IJIABJICHHS U OTBEPJCBAHNS HA OCHOBE
MKT, nons3oBathest Tabmuneit YTII, cpaBauBats Y TII

[PA3JIMYHBIX BEIIECTB U MMPOLECC OTBEPACBAHUA B 3aBUCUMOCTHU OT
YTII

COJIepKaHUE IPOYUTAHHOTO
[TeKCTa, HAXOAUTh B HEM
OTBETHI Ha ITOCTABJICHHBIE
BOIIPOCHI

[Tprobperenue omnbITa
CaMOCTOSATEIIBHOTO TIOMCKA
MHpOpMaUN

M3ydeHus: GU3nKy,
poBeieHHe
HaOJIIOAeHNS,
(bopmupoBanue
[03HABATENIbHBIX
MHTEPECOB




32

[Pemenue 3amau

[naBieHue U OTBEpACBAHUE
KPUCTAJUTHIECKUX BEIICCTB

YMeTh: onpenernsiTe XapakTep TETIIOBBIX MPOLIECCOB (HarpeBaHue,
OXJIKACHHE, MIIIaBICHUE, OTBEPAEBAHNE) 10 TPadUKy H3MEHEHUS
TeMIIepaTyphl CO BpEMEHEM, IPHUMEHATH (opMyITy Ui pacyeTa
KOJIMYECTBA TEIUIOTHI, HEOOXOANMOTO JUISl IIABICHUS 1
BBIEIISIONIETOCS TIPH OTBEPACBAaHUHI

[pa3BUTHE BHUMATEIBHOCTH
COOpaHHOCTH U
AKKYpPaTHOCTH

[Pa3BUTHE MOHOJIOTMYECKON U
TUAJIOrMYECKOM peun

(hopMupoBaHHE YMEHHS
ONpeAeICHUS] OJHOU
XapaKTEPUCTUKH JBIDKCHUSA
Hepes qpyrue

OCBOEHUE IPUEMOB ACUCTBUN
B HCCTAaHAAPTHBIX CUTYalUsIX

CaMOCTOATENEHOCTE B
MMPHOOPETEHUN HOBBIX
BHaHWN U

MPaKTUYECKUX YMEHUM

PazBuTHe
MO3HABATEIbHBIX
MHTEPECOB U
[TBOPYECKIX
CIToCOOHOCTEH

IMoTuBaus
00pa3oBaTeTpHON
eI TeNNLHOCTH HA
OCHOBE JINUHOCTHO-

OpUEHTHUPOBAHHOTO
moaxoaa
33 |Mcmapenwne u KOHACHCALIHS cnapeHrie U KOHICHCAITHS 3HATH: OTpeeNICHIS NCIIAPCHUS, KOHICHCAITUH DopmupoBaHNEe YMEHUI [yO)KIEeHHOCTh B
BOCIIPUHUMATh, BO3MOJKHOCTH IIO3HAHUS
UT/omerT Ne9 [YMeTh: 00BACHATE MPOLIECCH HCTIAPEHUS W KOHICHCAIIUT 1 HepepaGaTsBaTh U PO
MIPOUCXO NS H3MEeHEHN dHeprun Ha ocHoBe MKT, HazbiBaTh HpencTaBIsTh MHbOPMAIHIO
(baKkTOPHI, BIUAIOIINE Ha CKOPOCTh HCIAPEHUsI, O0BSICHATD HX B CJIOBECHOIA,
BITHAHAC CHMBOJTHYECKO (hopMme,
AHAITU3UPOBATH U
repepabaThIBaTh
TOTyYCHHYIO HH()OPMAIIHIO
34 [Kumenwue. YaenbHas teruiotra  [Haceimienssiii nap. Kumenue. [3Hath: onpeesieHHe KUIICHS, HACBIIIEHHOTO MMapa, TeMIIEpaTypsl [BbIIeasTh OCHOBHOE 0CO3HAHWE BaXKHOCTH

mapooOpa3zoBaHUs

3aBHCHMOCTB TEMIIEPATYPHI
KUTICHHS OT JaBJICHUSL.
Y nenpHast TEIIIOTa KUIICHUS

KUTICHNS, YIeTbHON TeIUIOTH Tapoo0pa3oBaHus, AUHUILY
m3meperus YTIIO, , pusmueckuit cmbicn 3HaueHus Y TI1O

[YMeTh: 00BsCHATH mpotiecc kumnenus Ha ocHoBe MKT,
[10JT30BaTHCS TAONMUIIEH TeMITepaTyp KUTICHHSI, TTOJIb30BaThCS
rabmuner YTIIO, cpaBuuBats Y TTIO pa3nuduHbIX BeLeCTB U
pouiecc kureHus B 3aBucuMoctu oT Y TIIO Bemiectsa.
OmnpenessaT XapakTep TEIUIOBBIX MPOIECCOB (HArpeBaHue,
OXJIaXKICHHE, UCIIapEHUE, KOHICHCAIINS) 110 TpaduKy H3MCHEHUS
TEeMIIepaTyphl CO BPEMEHEM, TPUMEHSTE (OpMYITy IS pacueTa
KOJTMYECTBa TETUIOTHI, HEOOXOAMMOTO JJIsl IPEBPAIICHHS
BelecTBa B TIAp U BBIJCIAIONIETOCS MTPH KOHIEHCAIH

COACPIKAHNE TPOYUTAHHOT'O
TCKCTAa, HAXOJJUTh B HCEM
OTBCTHI HA ITIOCTAaBJICHHBIC
[BOIIPOCHI

[TpuoOpereHue onbiTa
CaMOCTOSTENILHOTO TIOMCKA
nHpOopMannu

M3ydeHus GU3nKy,
poBe/ICHUE
HAOJIIOIEHHS,
(hopmupoBaHue
MO3HABATEIbHBIX
MHTEPECcOB




35 [BiaakHOCTH BO3ayXa. BiiaxxHOCTH BO3/YyXa. 3HaTh: onpeneeHne aOCOMIOTHON BIAXKHOCTH, OTHOCUTENbHOH  |[DopMupoBaHUe YMEHUI [yOeKIIEHHOCTD B
M3mepeHne BIaXXHOCTH BIAXXHOCTH BOCIIPUHIMATb, BO3MOXKHOCTH HO3HAHUS]
JVoner Nel0 BO3IyXa nepepabaThBaTh U MPHPOIBI
YMETh: U3MepPATh BIaXHOCTb C TOMOLLIbIO ICHXPOMETPa, NpeICTaBIATE HH(OPMALIHIO
OOBSACHATH 3aBUCHIMOCTh OTHOCUTEIBHON BJIQXKHOCTH OT B CIOBECHOI,
TeMIICpaTypb! CHMBOJTHYECKOH (opMe,
QHAITU3UPOBATh U
mepepabaTbiBaTh
[MOJTy4eHHYI0 HH(pOpMannio
36 [KoutpomnbHas padoTta Ne3 mo OBIIa/ICHUE HaBBHIKAMH (bopmupoBanne
reMe «3MeHeHue arperaTHbixX CAMOKOHTPOJISI U OUECHKHU LHCHHOCTHBIX
COCTOSIHUY BEILECTBA» [PE3yNBTaTOB CBOCH OTHOLICHUN K
JICATCIIBHOCTH, YMCHUSAMUA [pe3yIbTaTaM 06yqu1/1;1
MPCABUJICTH BO3MOKHBIC
[P€3yJIbTAaThl CBOUX JI€UCTBUI
37  |Cesi3b MexIy mapameTpamMmu 3aBHCHMOCTb JIaBJICHUS ra3a OT[3HATh: MOHITHE WACAIBHOTO ra3a, u3omnpoluecca, GopMyJIUpOBKY |BBLAEIATH OCHOBHOE OCO3HAHUE BaXKHOCTHU
cocTosiHus ra3a. [lpumeHenne  [o0beMa 3aKOHA ra30BBIX 3aKOHOB M IPAHUIIBI UX TPUMEHUMOCTH COZIep)KaHUE MIPOYUTAHHOTO [M3y4YeHUs (PU3UKH,
ra30B B TCXHUKC [TCKCTa, HAXOJWUTh B HCM MpOBEACHUEC
'YMETh: OIIUCHIBATh OIIBITHI, YCTaHABJIMBAIOIUEC Ir'a30BbIC 3aKOHDI, OTBETHI Ha TIOCTABJICHHBIE Ha6J'IIO,HeHI/I$I,
00BSICHATH 3aKOH Ha ocHoBe MKT BOMPOCET (bopmupoBante
MO3HABATEIbHBIX
[Tprobperenue omnbITa WHTEpecoB
CaMOCTOSTETFHOTO TIOMCKA
nHbOopMaLK
38 [TeruoBoe pacimpenue TBepAbIX [T emioBoe pacimpeHne 3HATH: GOPMYIy TUHEHHOTO PACIIMPEHUS TBEPABIX TEI Bompocs! k TeruioBoe pacmupeHue
ITCJI U )KI/I,E[KOCT@ﬁ TBEPABIX TECJI U )KPI}IKOCTGFI TBEPABIX TEJI
[YMeTh: IpUBOAUTH IPUMEPHI YUETA B TEXHUKE U IIPOSIBJICHUS B m. 33
[IPUPOE TEMIOBOI0 PACIIUPEHNS TBEPABIX TEJI, IPUBOAUTH
[pUMEpBI TEIJIOBOTO PacIIMPEHHsl, HabI01aeMOro B IIPUPOAE U
TCXHUKE
39  |[[IpuHIMN paboTHI TEIUIOBBIX [TpuHIMIIBI pabOTHI TEIUIOBEIX [3HATH: ONPE/IEIICHIE TEIUIOBOTO JBUTATENs, OCHOBHBIC YaCTH DopMHUpOBaHUE yMEHUI [yOeXIeHHOCTD B

lnBUTaTENIEH.

nBuraTesneil. Jlpurarenn
BHYTPEHHET'0 CrOpaHMUsI.
[TapoBas TypOuHa

TEIUIOBBIX JABUrareneil, npumepHoe 3HaueHue KIIJI atux
npurateneit, 3apucumoctb KIIJI TeroBoro npuraTtess OT
TeMIIepaTypbl HarpeBaTess U XOJIOAUIbHUKA

[YmeTs: onmcriBaTh yeTpoiicTBo JIBC, 0OBACHITH IPUHIIHII €TO
[paboTHI, MPUBOANTH MPUMEPHI IKOJIOTUIECKHUX ITOCIIEACTBUH

[BOCIIPMHHUMATh,
mepepabaTbiBaTh U
MTPEICTABIATh HHPOPMAIIHIO
B CJIOBECHOM,
CUMBOJIMYECKOH hopme,
AHAITN3UPOBATH U

BO3MO>XHOCTH I103HAHUS
[IPUPOJIBI




padoTel [IBC, TETUIOBBIX M TUAPOIIIEKTPOCTAHIIHIA; OMUCHIBAT
[YCTPOWCTBO MApOBOH TYpOMHBI M IPUHIIHII €€ JeHCTBUSA

repepabaThiBaTh
TOTyICHHYIO HH()OPMAITHIO

40

/IBUraTesns BHyTPEHHETO
cropanus .IlapoBast TypO6uHa

Bb1e/1sITh OCHOBHOE
coZiepKaHue TPOYUTAHHOTO
TeKCTa, HAXOINUTh B HEM
OTBETHI Ha ITIOCTABJICHHBIC
BOIIPOCHI

[Iprobperenue omnbITa
CaMOCTOSTEIBHOTO OUCKA
MHpOpMALIN

0CO3HAHHE BaXKHOCTH
M3ydeHUs (QU3HKH,
poBeeHNE
HaOJIIOICHHS,
(bopmupoBanne
TT03HABATEIBHBIX
MHTEPECOB

41 [DnexTpudeckuit 3aps. JIeKTpocTaTUIecKoe 3HATh: OIpeesicHUEe MEKTPUIECKOr0 B3aNMOACHCTBHS, DopMHUpOBaHNE YMEHUI [yOeXIeHHOCTD B
(DnekTprdeckoe B3auMO/IeiiCTBHE. HIIeKTpU3anny Tell, Ha3bIBaTh BHUIIBI 3aps/I0B, OIUCHIBATH BOCITPUHUMATb, BO3MOXKHOCTH HIO3HAHUS]
B3auMO/IeiicTBHIE (DIeKTpUYECKUi 3apsi. B3aMMOAEHCTBUS MEXIY HUMH, TIPHOOPHI 11 0OHApyKEHUS repepadbaTbIBaTh U MIPUPOJIBI

(DJIEKTPOCKOII, €0 YCTPOHCTBO PIEKTPUIECKOTO 3apsiia MIPEACTAaBIATE HHYOPMALIHIO
1 npuHLMI AeiicTBus. [lBa . B CJIOBECHOM,
D01 SITEKTPHUECKHX 3aPSIOB YMeTh: ONMCHIBATE 3JEKTPUIECCKUE B3AHMOJICHCTBHIS, TpoLiece CHMBOTHHECKOI (OpMe,
PIIEKTpU3anUH Tel, 00BACHATH YCTPOHCTBO M MPHUHIIMIT ICHCTBUS AHATH3HPOBATH 1
IIEKTPOCKOIIA B 3JIEKTPOMETPA HepepabaThBaTh
MOTy4eHHY0 HH)OPMALIUIO
42 /1eTMMOCTh JIEKTPUYECKOTO JIMCKPETHOCTh 3HATH: OHATHE NEKTPUUECKOTO 3apsi/ia, EANHUILY H3MEPEHUs BoiensaTe 0CHOBHOE 0CO3HaHHE BaKHOCTH
Bapsina. CTpoeHue aroma HIIEKTPUYECKOTO 3apsiia Bapsina CoZiepKaHue MTPOYNUTAHHOTO [M3ydeHUs (PU3NKH,
[TeKCTa, HAXOJUTh B HEM npoBeieHHe
YMeTb: 0GBSCHATE IPUPOJY DIEKTPUICCKOTO 3apsla, IPUBOLUTD |y rpar oo oo oo 260 JCHH,
[IpUMEpHI SIBIICHUS JJIEKTPU3AINT BOMpOCH! (bopMupoBare
MO3HABATENILHBIX
[Tprobperenue omnbITa HHTEpecoB
CaMOCTOSTENILHOTO TIOUCKA
nHbOopMaLK
43 (DekTpu3anys Tei. CtpoeHue aTroMa. DJIEKTPOH U [3HATh: YaCTHUIIbI, 00JIa/IafoNe HAUMEHBIINM JIEKTPHUECKHM dopmupoBaHre yMEHUH [yOeXIeHHOCTD B

[IPOTOH. DJIEMEHTapHBIN
>IIEKTPUYECKUM 3apsi.
DneKTpu3aIys T

3apsI0M, OIMPCACIICHUC MMOJIOKUTCIIBHOTO U OTPHULATCIIBHOT'O
[MOHOB

YMeTh: OMUCHIBATH U OOBSICHITH MOJIENTU CTPOEHHS IPOCTEUTIINX
ATOMOB, BBaHMOHeﬁCTBHC HadJICKTPU30BAHHBIX TEJI, ABJICHUEC
HIICKTPU3AINK Ha OCHOBE 3HAHUIT O CTPOCHHH aTOMa M aTOMHOTO
sipa

BOCIIPUHHMATbh,
epepabaTbiBaTh U
MTPEICTABIATh HHPOPMAIIHIO
B CJIOBECHOM,
CUMBOJIMYECKOH hopme,
AHATU3UPOBATH U

IBOSMO>KHOCTH ITO3HAHN

[IPUPOJIBI




repepabaThiBaTh
MTOTyYCHHYIO HH()OPMAITHIO

44 OnexTpudeckoe nose. Jlunun  [[IpoOBOAHUKYU M JUAICKTPUKHU. (3HATH: ONpesesieHHe IPOBOJHUKOB U HEIIPOBOTHHUKOB. OLICHUBATh OTBETHI dopmupoBaHue
HANPSHKEHHOCTH 3aKoH coXpaHeHHs DOopMyIHPOBKY 3aKOHA COXPAHEHUS 2JEKTPUUECKOTr0 3apsiia 0JTHOKJIACCHUKOB, [ICHHOCTHBIX
HIICKTPHUIECKOTO MO QIIEKTPUYECKOTO 3apsiia OCYIIECTBIISATH OTHOIIEHHUH APYT K

YMeThb: 00BSICHATD 3JIEKTPUYECKUE OCOOCHHOCTH MPOBOJAHUKOB bacIMpeHHEIH TOHCK pyry
ITRJICKTPUKOB, TPUBOUTH TIPUMEPHI opmari
(bopMIpOBaHIe IeHHOCTHEIX [ A3BHTHE
oTHOWEHHI APyT K apyry, |[O3HABATETBHBIX
yUHTEITIO0, ABTOPAM OTKpBITHIA[ T [ CPCCOB
1 n300peTeHui
45 [TpOBOAHUKY M JUSNEKTPUKH  [DIEKTPHIECKOE TI0JIE. 3HaTh: onpeneneHue JI1, AMEeKTPHUECKON CHIIBI, HANIPSKEHHOCTH, |[BBIAEIATH OCHOBHOE 0CO3HAHNE BaKHOCTH
HanpspkeHHOCTD CIMHHUILY M3MEPEHHSI HaNPsDKCHHOCTH, NCTOUHHUKH D11 1 crtoco0s! [cosiep kaHne MPOYNTAHHOTO  |[M3YUCHHUS (PU3HKH,
hiieKkTprudeckoro nois. JIuaum |ero oOHapysxeHus, cBoricTsa JI1, onpeaeneHue IMHAN [TeKCTa, HAXOJUTh B HEM MpoBeICHNE
HAMPSHKEHHOCTH HanpsbxeHHocTH D1 OTBETHI Ha MIOCTABJICHHbIE  [HAOMIOJCHUS,
PIEKTPUYECKOTO OIS BOIIPOCHI (hopmupoBaHue
YMeTh: IpUMEHATH (HOPMYITy HAaIIPSHXKEHHOCTH TPH PEILICHUN 103HABATEIBHEIX
3a7ad, OOBACHATH MOJIENN JTMHUH HanpspkeHHOCTH D11 [TpnoOpereHue onbITa HTepecon
CaMOCTOSATEIFHOTO TIOMCKa
nHbOpMaLUH
46 (O000maroImuil  ypoK 1Mo TeMe OBIIa/ICHUC HABBIKAMH (hopmupoBanue
(«QnexTpudeckne SBICHUS CaMOKOHTPOJISI ¥ OLICHKH [IEHHOCTHBIX
[PE3y/IbTaTOB CBOEH OTHOLICHUN K
MesITeIbHOCTH, YMEHUAMHU  [pe3yJIbTaTaM 00ydeHHs
MpEABHIETh BO3ZMOKHBIE
[P€3yJIbTAaThl CBOUX JIEUCTBUI
47 Dnextpuueckuil ToK. Mcrounuku|llocTosSsHHBIN 3JIEKTpUYECKUil  [3HATh: onpeAesieHUe IEKTPUUECKOTI0 TOKA, YCIOBUS €ro DopMupoBaHUE YMEHUHI [yOE)KIEHHOCTh B

[TOKa

ToK. ICTOUHUKHU IMOCTOSSHHOT'O
roka. Hocurenu cBoOOIHBIX
PIIEKTPUYECKUX 3apSJIOB B
MeTaiax, 3JEKTPOJIUTAX,
razax, MOJYIPOBOJHUKAX

CYHICCTBOBAHUsA, OTIPECACIICHUC UCTOUYHUKA TOKA

'YMeTh: OMCHIBATH mpouecce MpoOTCKaHus JICKTPUICCKOTO TOKA B
METaJlIax, 00BACHATE npeBpalicHue BHyTpeHHeﬁ OHEPIruu B
DICKTPHUUCCKYIO B ICTOYHHUKAX TOKa

BOCIIPUHUMATD,
epepabaTbiBaTh U
MPEICTABIATh HHPOPMAIIHIO
B CJIOBECHOM,
CUMBOJIMYECKOU hopme,
AHAITU3UPOBATH U
repepabaThIBaTh
[TOTyYCHHYIO HH()OPMAIIHIO

BO3MO>XHOCTH I103HAHUS
[IPUPOJIBI




48

JlelicTBrE 3IIEKTPUUECKOTO TOKA

/leficTBHS SIEKTPUUECKOTO
TOKa: TEIUIOBOE, XUMHYECKOE,
MarHUTHOE

3HATH: MEHCTBUS JJIEKTPUIECKOTO TOKA

'VMeTh: 00BICHATH SABJICHUA, UJUTFOCTPUPYIOIIUEC nencTBUsS
DJICKTPHUICCKOT'O TOKA

OLICHNBATh OTBETEHI
0 THOKJIACCHUKOB,
OCYIIECTBIISATH
[pacIIMpEHHBIA IOUCK
MHpOpPMAIIN

(hopMHpOBaHUE IEHHOCTHBIX
OTHOILIECHHUH IPYT K IPYTY,
[Y9UTENI0, aBTOPaM OTKPBITHIA
1 M300peTeHn i

DopmupoBaHue
[ICHHOCTHBIX
OTHOLIEHUN JPYT K

ApYyTy

Pa3BuTHe
TO3HAaBATEIbHBIX
MHTEPECOB

49 DJIeKTpUYECKas LeMb DJIeKTpHUYECKas Lelb 3HaTh: COCTAaBHbIC YaCTH HJIEKTPHYECKOHN LeNH, UX YCIOBHBIS BEIIe1Th OCHOBHOE 0CO3HAHNE BaXKHOCTH
0003HaUCHUSA COZIep)KaHUE MIPOUYUTAHHOTO [M3y4YeHUs (PU3UKH,
. [TeKCTa, HAXOJUTh B HEM poBeeHUE
VYMETb: YepTUTh CXEMBI JJICKTPUICCKUX LIeTIeH OTBETHI Ha MOCTABNCHHEIE  [HAGMIONCHHS,
BOTIPOCHI (hopMupoBanue
MO3HABATENILHBIX
[TpuoOpereHue onbiTa iHTepecon
CaMOCTOSATEIBHOTO OUCKA
nHbOpMaLUH
50 Cuma Toka. AMIepmerp. Cuna Toka. AMIiepMerp. 3HATB: OIpesesieHIe CHIIBI TOKA, eIUHHUILY U3MEPEHUs CHIIBI TOKa, [POpMHUpOBaHHE yMEHUI DopmHpOoBaHHe
UTabopartopnas pabora Ne 5 13MepeHue CUilbl TOKa ee (usnueckuii cMbICI, GopMyITy IJIsl OIPEeNICHUs CUIIbI TOKa,  [paboTaTth B rpymnie [IEHHOCTHBIX
«COopKa 3JEeKTPUIECKOil e U npuOop U1 U3MEPEHUS CHIIBI TOKa, IPaBMIIa paboTHI C MPHOOPOM, OTHOLIEHUN JPYT K
M3MepeHne CUITbl TOKa Ha CII0COO0 TIO/IKJIFOUSHHUSI aMIIEpPMETPa B AJIEKTPUUECKYIO LIeTb OLCHUBATE OTBETHI pyry
PA3JMYHBIX €€ YHaCTKaX» OZIHOKIIACCHUKOB,
YMeTh: IPUMEHITh (OPMYITy ISl OTIPEICIICHUS CHUIIBI TOKA TIPH  |OCYIIECTBISITh PazBuTne
pereHust 3a1a4, COOMPATh ANEKTPUUECKHE 1ICTIH, TI0JIb30BAThCS  [PACILIUPEHHBIN MOUCK MO3HABATENIbHBIX
AMIIEPMETPOM JUIsl OTIPEJIeNICHHs] CUIIbI TOKA B LIEIH, YEPTUTh nHbOopMaLK MHTEPECOB
CXEMBI JIEKTPUUECKHX LeTIeH, OLleHUBATh PE3YJIbTATHI (bopMHpOBaHUE IEHHOCTHBIX
HaOJTF0IeHIH OTHOIIIEHUH APYT K APYTY,
[VYUTEII0, aBTOPaM OTKPBITHH
1 M1300peTeHUN
51 DieKkTpuuecKkoe HanpsbkeHue.  [Mi3MepeHne HanpspKeHus 3HaTH: ONpeieIeHUe HAPSHKSHUS, €IMHUILY H3MEPEHUsI DopMupoBaHUe YMEHUI dopmupoBaHue
BossT™eTp JlaboparopHas HaNpsDKeHNs, ee (PU3NUECKUH CMBICI, GOPMYITY JUIsl OnpesesieHus [paboTaTh B IpyIIe [IEHHOCTHBIX

pabora Ne 6 «M3mepenue
HATPSKEHUS HA PA3IUUHBIX
lydacTKax Lemu»

HATIPSDKCHUS, TIPUOOP ISl I3MEPCHUS HANIPSDKEHUS , TIPaBUIIa
[paboTHI ¢ PUOOPOM, CIIOCOO TOAKITIOYCHUS BOIBTMETPA B
PIEKTPUUYECKYIO e

YMeTh: MpUMEHATH (HGOpMYITy JJIsl OTIpE/IeTICHNs] HAIPSDKEHHS TIPH

CIICHUA 3a1a4, CO6I/IpaTL SJICKTPUICCKUEC LCTIN, IT0JIb30BATHCS

OLICHUBATH OTBCTHI
0THOKJIACCHUKOB,
OCYIIECTBIISATH
[pACIIMPEHHbIH TOUCK

mHpOopMannu

OTHOILIEHUH APYT K
pyry




BOJIETMETPOM JIJISI ONPEACICHUS HAMPSDKCHHS B LICIH, YCPTUTH
CXEMBI JIEKTPUUECKHX LeTIei, OLIEHUBATh PE3yJIbTAThI
HaOIFONEHUH

(hopMHpOBaHUE IEHHOCTHBIX
OTHOIIEHUI APYT K OPYTY,
[YIUTENIO, aBTOPaM OTKPBITHH
1 1300peTeHUH

IPa3BuTHe
TO3HaBATEIbHBIX
MHTEPECOB

52 ConpoTHBIICHNE TIPOBOAHUKA. 3HATH: OMpeeNieHIe MIEKTPUIECKOTO COMIPOTHRICHUS, eMUHNLY (DOpMHpOBaHNE YMEHUI [yOE)KIEeHHOCTh B
3akor OMa 11 yqacTKa Lenn M3MEPEHNS 3IEKTPUIECKOTO CONPOTHBICHUS, €€ (HH3MIECKUI BOCIIPUHIMATb, BO3MOXKHOCTH HO3HAHNS]
CMBICI, GOPMYIHPOBKY 3aKoHAa OMa JJIs y9acTKa Iern repepabaThIBaTh U TTPUPOIBI
MIPEACTAaBISTE HHYOPMALIUIO
[YMeTh: 00BSICHITH puHHY BOSHUKHOBEHNS COMPOTHBICHHS, B CIOBECHOI,
[10J1630BaThCs (POPMYIION, BBIPAKAIOIIEH 3aKOH OMa, OIPEICIATE | 1o oo oo oo bopwe,
1 CPAaBHUBATH CONPOTHBIICHHUS METAJIIOB TI0 TpadHKy AHATH3HPOBAT I
3aBHCHMOCTH CHJIBI TOKA OT HAIPSDKEHHS HepepabaThBaTh
MOJTy4eHHY0 HH()OPMALIUIO
53 UTaboparopnas pabora Ne 7 (JIeKTpHUecKoe 3HATB: OIpeesieHIe MIEKTPUIECKOT0 COIIPOTUBICHNUS, eUHULY (DOpMHUpOBaHHE yMEHUI DopmHpOoBaHHe
((I/I?;MepeHI/Ie COIIPOTUBJICHUA COITPOTUBJICHUC (M3MEPCHUS DJICKTPUICCKOT'O0 COITPOTUBJICHUSA pa6OTaTI) B rpymnric INCHHOCTHBIX
[IPOBOIHUKA) OTHOLIEHUN JPYT K
'YMeTh: coOMpaTh 3IEKTPUIECKYIO IIEMb 110 PUCYHKY, H3MEPATh  [OLICHUBATH OTBETHI pyTy
CHUJIY TOKa U HaIPSPKEHUE, YEPTUTH CXEMbI DJICKTPUUCCKUX HETICH, [OAHOKIACCHUKOB,
OLICHHUBATb PE3yJIbTAThl HAOIIOICHNH, IPUMEHSTh (GOPMYJTY Ul |OCYILECTBIATh PasButne
[pacueTa COMPOTHBIICHHUS TPUMEHITh (HOPMYITy IJIs pacueTa [pacILIMPEHHBIN MOUCK [TI03HABATEIBHBIX
uHbopMaLK MHTEPECOB
(hopMHUpOBaHKE IEHHOCTHBIX
OTHOILIEHUH APYT K IPYTY,
[YIUTENI0, aBTOpaM OTKPBITHH
1 M1300peTeHUN
54 Pacuer conpoTHBICHNA (JIeKTpHUECcKOe 3HaTh: (PU3NUECKUI CMBICI YJIEIBHOTO CONPOTHBIEHUS, (hopmyiy (DopMUpOBaHKE YMEHHIA DopMupoBaHue
poBosHUKA. PeocTaTsl. corpoTuBieHne. Y neapHOe 1S pacdera COIPOTHBIIEHHS IIPOBOTHHUKA [paboTats B rpymme IEHHOCTHBIX

UTaboparopnas pabora Ne 8
«PerynmpoBaHue CHIIBI TOKA B
LIer1 ¢ IOMOIIBIO peocTaTa»

ICOITPOTUBJICHHC. Peocratsr

[YMeTh: cOOMpaTh AMEKTPHUYECKYIO IETh 110 PHCYHKY, IIPOBEPSTH
Ha OIBITE 3aBUCUMOCTb CHJIBI TOKA OT COIIPOTHUBJICHUS IIPU
3aJaHHOM HANPSKEHUU, YEPTUTh CXEMBI IIEKTPUIECKUX LeHei

OLIEHUBATh OTBETHI
OJJHOKJIACCHUKOB,
OCYIIECTBIISITH
[pacIIMpeHHbIH TONCK
nHpOopMannu
(bopMHpOBaHUE IEHHOCTHBIX
OTHOIIEHHUHN JIPYT K JIPYTy,

[y4uTENI0, aBTOpaM OTKPBITHH

OTHOILIEHUH APYT K
Apyry

Pa3BuTHEe
MO3HaBaTEIbHBIX
MHTEPECOB




1 N300peTeHMIA

COIIPOTUBJICHUA U 3aKOHOM Owma Ipy pCIICHUU 3aJ1a4

COOpPaHHOCTH U
AKKYpaTHOCTHU

[pPa3BUTHE MOHOJIOTMYECKOHN 1
TUaIOrMYECKO peun

(bopMHpOBaHHE YMEHHUS
OonpeneNeHns OqHON
XapaKTCPUCTHKH JBIKCHHUS
uepes Apyrue

OCBOEHHUE IIPUEMOB ACHCTBUI
B HECTaHAAPTHBIX CUTYyaIUsIX

55 [TocnenoBarensHoe coenuHenue [[locienoBarensHoe 3HATh: 3aKOHBI IIOCJIEIOBATEILHOTO COSANHEHUSI MPOBOAHUKOB  |[DopMHpoBaHUE yMEHHUH dopmupoBaHue
poBOAHUKOB. JIabopaTopHas  |cOeMHEHUE TPOBOAHUKOB [paboTatk B rpymnme [ICHHOCTHBIX
paGota Ne 9 «M3yuere 'YMeThb: 00BSICHATE 0COOCHHOCTH I1OCIIEI0BATEIBHOTO oTHOWEHH APYT K
T —— COe/IMHEHUs, TPUMEHSTh 3aK0H OMa 1 3aKOHBI OLICHUBATb OTBETHI pyry
HPOBOHMKORY [10CIIeI0BaTEILHOTO COSMHEHNS JUIsl PEIeHUs 3a1a4d, COOMpaTh  |0JJHOKJIACCHUKOB,
HIIEKTPUUECKYIO LIETb U TPOBEPSTH Ha OIBITE 3aKOHOMEPHOCTH  |OCYIIECTBIISTh PazBuTne
[I0CIIEOBATEILHOIO COCANHEHHUS [PACIIUPEHHBIN TOUCK [O3HAaBATENbHBIX
MHpOpMALIN MHTEPECOB
(hopMUpOBaHNE LICHHOCTHBIX
OTHOLICHHUH IPYT K APYTY,
[VYUTEII0, aBTOPaM OTKPBITHH
1 M1300peTeHUN
56 [TapaienbHOe COSNMHCHUE 3 3HATh: 3aKOHBI APAJUICIIBHOTO COSANHEHHS TPOBOIHHKOB dopmupOBaHHEe YMCHUIH [YOSKICHHOCTB B
npoBOJHUKOB. JlabopaTopHast BOCIIPHHUMATB, BO3MOYKHOCTH TTO3HAHUS
paGora Ne 10 «M3yuente YMeTb: 00BSACHATh 0OCOOCHHOCTH MApaJlICIbHOTO COSANHEHHS, epepacaThIBaTh H pHpOTET
ApAITENTBHOO COCTHHEHHs MpUMEHATH 3aK0H OMa M 3aKOHBI IIapaJUIeIbHOTO COSIMHEHUS JUTs HpenCTaBATE HEbOPMAIHIO
POBOHUKOBY peLIeHus 3214, COOMPATh HNEKTPUYECKYIO LIETb U IPOBEPATH HA | CIIOBECHOM,
OIIBITE 3aKOHOMEPHOCTH TapaJlIeIbHOTO COSANHEHHS CHMBOTHUECKOI (opMe,
AHAITM3UPOBATH U
nepepabaTbiBaTh
MOJTy4eHHY0 HHHOPMALIUIO
57 Perrenue 3amau Bakon Oma j1j1s ydacTka Herny |YMeTh: MOJIb30BaThCs (YOPMYIION /IS ONIpeAeIeHUs [pa3BUTHE BHUMATEIBHOCTH |CaMOCTOSATENIFHOCTD B

MPHOOPETEHUU HOBBIX
BHAHUU U
[IPAKTUYECKUX YMEHUN

IPa3BuTHEe
ITO3HABATCJIIbHBIX
MHTEPECOB U
[TBOPUECKHUX
CITOCOOHOCTEH

MoTuBamus
00pa3oBaTeNbHON
e TeTFHOCTH Ha

(OCHOBC JIMYHOCTHO-




OPHEHTUPOBAHHOTO
Mo 1xo0/1a

58 PaGoTa 1 MOIIHOCTD 3HaTH: OINpeaeIeHUe MOIIIHOCTH AIIEKTPHYECKOT0 TOKA, EAMHULYY |BBIAEIATH OCHOBHOE 0CO3HaHHE BaKHOCTU
HIICKTPUYECKOTO TOKA M3MepeHns] MOLTHOCTH, €€ (PU3UUECKUI CMBICI, popMyITy JUIst COoZIepKaHue MIPOYUTAHHOTO [M3ydeHUs (PU3UKH,
OIIPEAEICHHS MOIIHOCTH, IPHOOPHI I H3MEPEHHS MOIMHOCTH  [TEKCTa, HAXOJUTh B HEM MpoBEICHNE
. . OTBETHI HAa NIOCTABJICHHBIE  [HAOMIOZCHUS,
YMeTh: MoJIb30BaThCs “Ta6m/1ue1/1 MOIITHOCTEH Pas3IMYHbIX Bompock (bopmupoBane
HIIEKTPUUECKHUX YCTPOUCTB 103HABATCIbHBIX
[Iprobperenue omnbITa HTepecos
CaMOCTOSATEIHHOTO TIOMCKa
MHpOpMALIN
59 3axoH J[xoyns -JleHna. 3HaTh: OnpeaesIeHue PaboThl AIEKTPUUECKOTO TOKA, CAUHHILY DopMHUpOBaHNE YMEHUI [yOeXIeHHOCTD B
UlabopatopHras pabora Nel 1 n3MepeHns padoThl, ee (PU3NIECKHH CMBICT, POPMYITY IUIs BOCITPUHUMATb, BO3MOXKHOCTH HIO3HAHUS]
(«V3mepenne paboTh 1 OIIPEAEICHIS MOIIHOCTH, IPHOOPHI ISl H3MEPEHHS pabOTHI, repepadbaTbIBaTh U MIPUPOJIBI
MOIITHOCTH TOKa) (bopmynrpoBKy 3akoHa Jxoymns — Jlenna MIPEACTAaBIATE HHYOPMALIHIO
B CJIOBECHOM,
YMeTh: coOMpaTh 3JIEKTPUIECKYIO IIEIh 1T0 PUCYHKY, HU3MEPSTh _ lenmBosueckoii dopwme,
CILTY TOKA M HANPAKEHHE, YEPTUTD CXEMbI DNEKTPUIECKUX UENCH, | o nysypopars 1
[IPUMEHATH (POPMYJIIBI IS OTIPEIETICHUS PaOOTHI ¥ MOIIHOCTH HepepabaThBaTh
TOKa, OOBSICHATH MEXaHN3M HarpeBaHHUs METAITHIESCKUX oMy UeH YO HEDOPMAIIHIO
[IPOBOJHUKOB
60 KonrponbHas padora Ned4 o [MTapamnensHoe coequHeHNE  [YMETh: MPUMEHSTh U3yUeHHbIE 3aKOHBI M (DOPMYIIBI K PEIICHHIO  [OBJIA/ICHHE HABBIKAMHU (hopmupoBaHue
TemMe «IEKTPUIECKUH TOK» [IPOBOHUKOB KOMOMHMPOBAHHBIX 3a/1a4 CaMOKOHTPOJISI ¥ OLICHKH [IEHHOCTHBIX
[PE3yIbTaTOB CBOEH OTHOLLICHUN K
NeATeIbHOCTH, YMEHUSAMH  [pe3ysibTaTaM 00ydeHUs
MPEABUAETH BO3MOXKHBIE
[P€3yJIbTAaThl CBOMX JI€UCTBUM
61 [TocTOosTHHBIC MATHUTEL. MOIIHOCT 3JIEKTPHUYECKOTO Bo1ensaTe 0CHOBHOE 0CO3HAaHNE BaKHOCTH

MarauTHOE 1moJe

TOKa

COJEpAKAHUE IPOUYUTAHHOTO
[TeKCTa, HAXOUTh B HEM
OTBETHI Ha MOCTABJIEHHbIC
BOIIPOCHI

[TpuoOpereHue onbiTa
CaMOCTOSATEIIBHOTO TIOMCKa
MHpOpMaUN

m3ydeHus Gpu3nKy,
MpoBeeHNE
HaOJII0ICHHSI,
(bopmupoBanue
03HABATENILHBIX
MHTEPECOB




62 UTaGoparopnas padorta Ne 12 [PaboTa 2IeKTpUIECKOTo TOKa DopMupoBaHre YMEHUH DopMupoBaHue
«/3ydeHne MarHiTHOTO TIOJIS [paboTaTh B rpyImIe IEHHOCTHBIX
[TOCTOSTHHBIX MarHUTOB). OTHOIICHUH JAPYT K
MaruuTHOe T10j1e 3eMiu OUCHUBATH OTBETRI pyry

0THOKJIACCHUKOB,

OCYILIECTBIISAT PaszBuTHE
[pACIIUPEHHBIH ITOMCK TTO3HABATEIHHBIX
MHpOpMAIIN MHTEPECOB
(bopMupOBaHNE IEHHOCTHBIX

OTHOIIEHUI APYT K OPYTY,

[Y9UTENI0, aBTOpaM OTKPBITHI

1 n300peTeHui

63 MarauTHOE TTOJIe BakoH J[xoymns — JleHma 3HATH: eMUHUIBI pabOTHI TOKA, IPUMEHICMEIC Ha TIPAKTHKE, DopmupoBaHNEe YMEHUI [yO)KIEeHHOCTh B

HIIEKTPUUYECKOTO TOKA . BOCIIPUHHUMATH, BO3MO>KHOCTH TTO3HAHUS
CYEeTUYHK JICKTPHIECKOM [IpU IPOXOKICHUH TT0 HAM JICKTPUIECKOTO TOKA HepepabaThBaTh H OB
PHCPTHN MPCACTaBIATH I/IH(i)OpMaI_[I/IIO
B CJIOBECHOM,
CHMBOJIMYECKON opme,
AHAITM3UPOBATH U
repepabaThIBaTh
TOTyYCHHYIO HH()OPMAIIHIO

64 [IpuMeHEeHrEe MarHUTOB. OLIEHWBATh OTBETHI DopMupoBaHue
UTaGopatopnas padota Ne 13 « 0THOKJIACCHHUKOB, [IEHHOCTHBIX
(COopKa 3JIEKTPOMAarHuTa U €ro OCYILIECTBIISITh OTHOIICHUH JPYT K
MCTIBITAHHC) [PACIIUPEHHBIH TOMCK pyTy

MH(pOpMALIN
(hopMupOBaHKE IEHHOCTHBIX PassuTHE
oTHOMWEHHH APyT K apyry,  |[O3HABATEILHBIX
yIHTEI0, aBTOpaM OTKphITHiA[HTCPECOB
1 M300peTeHNH

65 /IeficTBHE MarHUTHOTO TOJISI HA Bb11ensiTb OCHOBHOE 0CO3HAaHHE BaKHOCTH

[IPOBO/IHUK C TOKOM.
UlabopaTopHras pabota Nel4

COJEpAKAHUE MPOUYUTAHHOTO
[TeKCTa, HAXOUTh B HEM
OTBETHI Ha ITOCTABJICHHBIE
BOIIPOCHI

m3ydeHus Gpusnky,
MpoBeeHNe
HaOJIIOAeHNS,
(bopmupoBanue
03HABATENILHBIX
MHTEPECOB




[TpuoOpeTeHue ompITa
CaMOCTOSTEILHOTO TIOUCKA
MHpOpPMAIIN

66 (DJ1eKTpOIBUraTENb. OLICHUBATb OTBETHI dopmupoBaHue
UlabopaToprass pabor Ne 15 0THOKJIACCHUKOB, IEHHOCTHBIX
«3yueHue paboTs OCYILIECTBIISATh OTHOLIEHUN JPYT K
HIIEKTPOIBHUIATENS IIOCTOSHHOTO [PACIIMPEHHBIN TOUCK npyry
TOKa» MHpOpPMAIIN
(bopMHpOBaHHe EHHOCTHBIX [ A3BHTHE
oTHOMEHHIT YT K Apyry,  [103HABATEIBHBIX
VUHTENo, aBTOpaM OTKphITHiifHTCPECOB
1 n300peTeHui
67 O06o0maromuii ypox 1mo Teme OBIIa/ICHUC HAaBBHIKAMH (hopmupoBanue
«JIEKTPOMArHUTHBIC SBICHUS CaAMOKOHTPOJIS ¥ OLICHKH IEHHOCTHBIX
68 liToroBast KOHTpOJIbHAS paboTa [pe3yIbTAaTOB CBOCH OTHOLICHHUH K
JICATCIIBHOCTU, YMCHUSAMUA [pe3yjIbTaTaM O6y‘-ICHI/ISI
MPCABHUJICTH BO3MOKHBIC

69 lITorosoe noBTOpeHUE
[PE3YJIBTAaThl CBOMX

70 lIToroBoe MoOBTOpEHUE ieficTBAI

71-72 [FtoroBoe MOBTOpEHHUE
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4. ONNCAHUE YHYEBHO-METOANYECKOIO, MATEPUAITbHO-TEXHUYECKOIO U UH®OPMALIMOHHOIO OBECMNEYEHUA OBPA3OBATENIBHOIO
MPOLIECCA.

depeparnbHbIN rocyaapcTBEHHbIV 06pa3oBaTenbHbIN CTaHaapT [ONEKTPOHHbIN pecypc]. — Pexum goctyna:

Cant MuHucTepcTBa obpasoBaHus u Hayku Poccuiickon ®eaepaunn// opuumansHbii caiT. — Pexxnum goctyna:
MeTogudeckas cnyxba. UspgatenbctBo « BUHOM. JlabopaTopus 3HaHWUN» [QNEKTPOHHBIN pecypc]. — Pexxum goctyna:
dusuka: exeHegenbHoe y4ebHO-MeToAMYECKOE NPUoXeHue K rasete «llepBoe CeHTsA0pa».
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CanT aHuuKnonegun:

OnekTpoHHble 0bpa3oBaTesNbHbIE PECYPChI K y4eOHUKaM B EanHON konnekumm

Y4yebHO-MeTOOANYECKUA KOMIJIEKT:

NINTEPATYPA ONA YYUTENA

YyebHuk «dusmka 8». H.C. MNypbiwesa, H.E. Baxeesckas. M. MNMpoceewweHne 2015 r.
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