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INOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1o ¢u3uke Ha ypOBHE OCHOBHOrO 001Iero oOpa3oBaHHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBAHMU K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa30BaTelIbHOM
nporpammel, npeactaBieHHbIX B I'OC OO0, a takxke ¢ yuérom denepalibHOW padboyelt mporpamMmbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

Copepxanme mporpaMmbl 10 (H3MKe HaAmpaBlieHO Ha (HOPMHPOBAHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS U OPraHU3alUI0 U3ydeHUs: PU3MKH Ha JACSITebHOCTHON OCHOBe. B mporpamme
1Mo (GU3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peanusanuu tpedoBanuit @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METAIPEJIMETHBIM pPe3yJibTaTaM OO0YYCHHs, & TAK)KE MEXKIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[Iporpamma 1o ¢u3uKe ycTaHaBIUBaeT paclpeaeieHrue yueOHOro Matepuana mo rojgam ooydenus (1o
KJIaccaM), TIpejiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTh U3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSA
MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIMXCS.

ITporpamma no ¢usuke pazpaboTaHa ¢ LB OKa3aHUsI METOJMUECKONW MOMOILM YUUTENIO B CO3aHUU
paboueii mporpaMmbl IO y4eOHOMY MTPEIMETY.

@dusnKa SBISETCS CHCTEMOOOPa3yIOINM Ul €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOIBKY
(bu3nvecKkne 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUIN, N3y4aeMbIX XUMHUEH, ONOJIOTHEeH, acTpOHOMHUEH
u (Qusnueckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpPaA, MPEAOCTABISAET
Hanbosee sICHble O0pas3Ibl NPUMEHEHHsS HAay4HOTO METOoJa IIO3HaHMSA, TO €CTh CHocoda IOJIydeHHs
JOCTOBEPHBIX 3HAHUN O MUPE.

Opna U3 IaBHBIX 3a/1a4 (pusudeckoro oOpa3zoBaHUSI B CTPYKTYpe 0OIIero oOpa3oBaHHsI COCTOUT B
(hOpMUPOBAHUH €CTECTBEHHOHAYYHOUW IPAMOTHOCTH U MHTEPECa K HaAyKe y 00YJarOIIHXCSl.

Nzyuenune ¢pusmku Ha 6a30BOM YpOBHE IMPEIIOJIaracT OBJIAJICHUE CICAYIOIMIMMH KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIONIUMHU €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD:

HAay4YHO OOBACHATH SIBJICHUS
OIICHMUBAThb U ITIOHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJIICIOBAHUS;
HHTCPHIPECTUPOBATL JAHHBIC K UCIIOJIb30BATh HAYYHBIC TOKA3aTCIILCTBA JIJIA ITOJIYUCHW S BBIBOJOB.

Henu w3ydenust UMK Ha ypoBHE OCHOBHOTO oOmIero oOpaszoBanus ompeneneHbl B Konnemnuu
npenojaBaHus ydyeObHoro mpenmera «Pusnka» B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit @enepanmu,
peaNu3yronMXx OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEpKAEHHOW pemiennem Koimeruun
MunuctepcTBa npocsenienus Poccuiickoit @eneparuu (mporokoin ot 3 nekadpst 2019 r. Ne [IK4BH).

Hean n3yyenus pU3NKu:

npuoOpeTeHne MHTEpeca U CTPEeMJICHUs OOYYarOIIMXCS K HAYyYHOMY HM3YYEHHIO TPUPOJBI, PAa3BUTHE HX
WHTEJJIEKTYaTbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U ()OPMUPOBAHUE UCCIIEOBATEIILCKOTO OTHOIIICHUS
K OKPYKAIOLIUM SIBJIEHUSIM;

(dhopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS] KaK pe3yjbTaTa HM3YyUYCHHUs] OCHOB CTPOCHHS MaTepuu |
(byHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

(dhopMHUpOBaHKE TPEACTABICHUA O POIM (DU3UKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

pa3BUTHE MPECTaBICHUI 0 BO3MOXHBIX cdepax Oymayiiei mpodheccuoHaIbHON IS TEHPHOCTH, CBI3aHHOU C
(bu3HKON, TOATOTOBKA K AalbHEHIIIEMY O0yYEHHUIO B ’TOM HANpaBlICHUU.



JlocTIKeHHe 3THUX LeNed MmporpaMmbl 1Mo (u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
o0ecreunBaeTcs peIeHNEM CIEAYIOMNX 32124

npuoOpeTeHne 3HaHUK O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHMYECKHUX, TEIUIOBBIX, AICKTPHUYCCKUX,
MarHUTHBIX U KBAaHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUW OIUCHIBATh M OOBICHATH (DU3UYECKUE SIBJICHHUS C HMCIOJB30BAHUEM IOTYYCHHBIX
3HAHUIM;

OCBOCHHME METOJOB PEIICHHS MPOCTEHINMX PACUETHBIX 3a/lad C HCIOJIb30BaHUEM (U3MYECKUX MOJCIICH,
TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/aY;

pa3BUTHE yMEHHUH HaAOMIOAATh NPHUPOAHBIC SBICHHUS W BBINOJHATH OIBITHI, JAOOpaTOpHBIE PAOOTHI M
AKCIIEPUMEHTAJIbHBIC UCCIICIOBAHUSI C UCIIOJIB30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME TPHUEMOB paboThl ¢ uWHpoOpManuend (GU3NYECKOro CcoAep)KaHUs, BKJIOYas HH(OpMAIUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlICHUBaHNE NH(POPMAITUY;

3HAKOMCTBO cO cepamu mpodecCHOHANBHOM NIEATEILHOCTH, CBI3aHHBIMH C (DU3UKOW, U COBPEMEHHBIMHU
TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha TOCTKEHUSIX (PU3HMUECKON HAYKH.

Ha m3ydenne ¢usuku (0a30BbIi YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs OTBOJUTCS B 8
KJj1acce — 68 yacoB (2 yaca B HEJIENIO).

COAEP) KXAHUE OBYUEHUSA
8 KJIACC
Pa3pnen 6. TerioBblie iBJICHUS.

OCHOBHBIE TTOJIOKCHUS MOJ'ICKy.]'ISIpHO-KPIHGTH‘IGCKOﬁ TCOPHUU CTPOCHHA BCIICCTBA. Macca u pasMEpbl
ATOMOB M MOJICKYIJI. OHBITI)I, MOATBCPKAAOIIUEC OCHOBHBIC ITOJIOKCHUA MOJICKy.H?IpHOKHHCTH‘-ICCKOfI TCOpHHU.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammnieckue u amopdHbie
tena. OObSICHEHHE CBOMCTB ra3oB, JKUJIKOCTEM W TBEPIBIX TEJ HAa OCHOBE IMOJOXKEHHH MOJEKYISpPHO--
KMHETH4YeCKOW Teopun. CMauMBaHKE U KallWJUIAPHBIE ABIEHUS. TEII0BOE pacCIIMPEHUE U CKATHE.

Temnepatypa. CBs3p TemmepaTypsl CO CKOPOCTBIO TEIUIOBOIO JIBMJKEHHUS YacTHL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHS BHYTPEHHEW OSHEpPruu: TeIUlonepeaaya W coBepiieHue padboTbl. Bums
TEIUIONEPe1ayt: TEIJIONPOBOJHOCT, KOHBEKIUS, U3TYyYCHHUE.

KonnyectBo TenmnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH M TEmjJoBOE PaBHOBECHE.
VYpaBHenue temnoBoro OanaHca. [lnaBineHwe W OTBepAEBaHME KPHUCTAUIMYECKUX BEIIECTB. Y JelbHas
terota I1uiaBneHus. IlapooOpazoBanue u koHjeHcauus. Mcmapenue. Kumenue. VYienpHass TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs BO3ayXa.

3Hepr1/15{ TOILJIUBA. Y AelIbHAs TEII0Ta CropaHus.

[Mpuanumner paboTsl TerumoBbix apurateneid KIIJ[ temmoBoro nsurarens. TemoBele IBUTATENH U
3alIUuTa OKPYKaroIIe Cpeibl.

3akoH COXpPAaHCHUA U IPEBpALICHUSA SHEPIrUK B TCIUIOBBIX MPOLIECCax.

Hemoncmpayuu.



Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysun.

HaGmoienue sSBiIeHU CMAYMBAHMS U KAMAJUTSIPHBIX SBJICHHA.
HaGmronenue TenioBoro pacuimpeHus Tel.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBAaHUH W OXJIAXKICHHH.
[IpaBuna nuamepeHus TemnepaTyphbl.

Bunel reruionepenayu.

Oxtak/IeHre Py COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaOmroaeHue KUeHwusi.

12. HabGmroieHre MMOCTOSHCTBA TEMITEpaTyphl IPH TJIABJICHUH.

13. Mopenu TeIIoBbIX IBUraTEIICH.

RR OO NGO ~WNE

Jlabopamopuvie pabomul u onvimol.

=

OnbITH 10 HAOJIIOICHUIO TETIOBOTO PACHIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIIBIX TEII.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

3. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb JaBICHHS BO3JyXa OT €ro oO0b&éMa W HarpeBaHus WU
OXJTAXK/ICHUSI.

4. TlpoBepka TUNOTE3bl JMHEHHOW 3aBUCHMMOCTH JUTMHBI CTOJIOMKA YXHJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIIepaTyphl.

5. HaOmoneHne n3MeHeHusi BHYTPEHHEW SHEPTUHU Tella B pe3yJIbTaTe TeIuionepeaadn U padboThl BHEITHUX
CHIL.

6. OmpeneneHue KOIWYECTBA TEIUJIOTHI, IIOJIYYEHHOTO BOJOM TMpH TEIIIOOOMEHE C HarpeThiM

METAJUTMYECKUM IIMIINHAPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca NCTIapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

N
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Pa3nes 7. JiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

DOnextpuzanus Ten. JlBa poda dIEKTPHUECKHUX 3apsaoB. B3aumonelcTBUE 3apsiKeHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS 3apsXKEHHBIX TNl OT BETUYMHBI 3aPSIIOB U PACCTOSIHUSI MEKIY
TeIamu).

Onektpuueckoe 1mosie. Hampspk€HHOCTh — anekTpuueckoro mois. IlpuHnun — cyneprno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpuueckux 3apsoB. OJIEMEHTapHbIM djekTpuueckuil 3apsa. CrTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUYECKUI TOK. Y CITOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA. VICTOUHUKY TTOCTOSTHHOTO TOKA.
JIefCTBUS 2JIEKTPUUECKOTO TOKA (TEMIOBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B YKHIKOCTIX U
rasax.

Onektpuueckas 1enb. Cuna Toka. DieKTpuyeckoe HampsbkeHue. CONpOTHUBIEHHE MPOBOJHUKA.
VYneneHOE cONpoOTHBIICHUE BelecTBa. 3akoH OMa 11 yyacTka uenu. [locienoBarenbHoe U mapamieabHOe
CO€JIMHEHHE MPOBOAHUKOB.

Pabota M MOIIHOCTH 3JIEKTpHUECKOro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue ULenu Hu
MOTpeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

TlocTossHHEBIE MarHuThl. B3anMoelicTBHE ITIOCTOSHHBIX MAariuToB. MaruutHoe nojie. MarauTHoe I10J1e
3eMiM U ero 3HaudeHwe JyUIs Ku3Hu Ha 3emsie. OnbIT Dpcrena. MarHUTHOE MOJe AJIEKTPUYECKOrO TOKA.



HpI/IMeHeHI/Ie OJICKTPOMArouToOB B TCXHUKC. I[eﬁCTBPIG MAroiuMTHOIrO II0Jid4 Ha IPOBOAHUK C TOKOM.
DJIEKTPOABUTATEh MOCTOSIHHOTO TOKA. VICMOJIb30BaHUE JIEKTPOIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCIOpTE.

Omnbrtel @apanes. SBnenue snekTpoMarHuTHOW WHAYKIUU. [IpaBuno Jlenna. DiekTporeHeparop.
CriocoObl  TONTyYeHUS! DBJIEKTPUUECKON SHEPruu. OJEKTPOCTAHLIMKM Ha BO300OHOBISEMBIX MCTOUYHHUKAX
SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3aius Teil.

JIBa poja 3JIeKTpUUYECKUX 3aps/I0B U B3aUMOJIECHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaTU4eCKask MHIYKIHUS.

[IpoBOAHMKY U AUDIIEKTPUKH.

MoaenupoBaHi€e CUJIOBBIX JIUHUM 3JIEKTPUUYECKOTO TOJISI.

W cTOYHUKY ITOCTOSIHHOI'O TOKA.

JIeCTBUS AIIEKTPUUECKOTO TOKA.

H3MepeHne cuiibl TOKa aMIIEPMETPOM.

0. 3mepeHue 3IeKTPHUSCKOTO HAPSHKEHUST BOJIETMETPOM.

1. PeocTaT 1 Mara3uH COnpOTUBJICHUH.

12. B3aumoeicTBre NOCTOTHHBIX MAarHUTOB.

13. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUS MTOJIFOCOB MarHMUTa.
14. MonenupoBaHre MAarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

15. OnmwiT Dpcrena.

16. MarautHoE 1oJIe TOKa. DJIEKTPOMArHUT.

17. [leiicTBHEe MarHUTHOTO TMOJISI HA TIPOBOJIHUK C TOKOM.

18. DnexTpoaBUTATENb TOCTOSTHHOTO TOKA.

19. UccnenoBanue sSBICHUS SJICKTPOMArHUTHON MHTYKITUH.

RR O NG~ WNE

Jlabopamopmuwvie padbomol u onvimol.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TEJI HHAYKIUEH U PU COPUKOCHOBEHHH.

HccnenoBanue qeCTBUS 3JIEKTPUUECKOTO MOJIS HA POBOHUKU U AUDIICKTPUKH.

CO6opxka u mpoBepka paboThl MEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepeHue U peryJmpoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPSHKEHNUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, UAYILETO 4Yepe3 pe3ucTop, OT CONMPOTHUBIIEHUS PE3UCTOpa U

HaIpPsSDKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPHUUYECKOIO CONPOTUBJICHUSI MPOBOJHUKA OT €ro
JUIMHBI, IJIOIIAAH ITONEPEYHOr0 CEYEHHs U MaTepHaa.

8. TlIpoBepka mpaBuiia CIOXKEHHS HANPSHKSHUN TP TIOCIIEA0BATEIFHOM COSAMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka npaBuiIa AJ1s CUIIBI TOKA MIPH NTApaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. VccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAaNpsHKEHUS Ha HEH.

13. UccnenoBanre MarHUTHOTO B3aUMOEHUCTBUS MIOCTOSTHHBIX MAarHUTOB.

14. 3y4yeHure MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPHU UX O0BEIMHEHUH U Pa3IeICHUN.

15. UccnenoBanue AEUCTBUS SJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

16. OnBITHL, TEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBUSI KaTYIIKH C TOKOM M MarHuTa OT
CWJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.

17. 3yuenue neicTBUS MArHUTHOTO IOJISL HA IPOBOJIHHUK C TOKOM.

oakrwdpE
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18. OnbITEl 1O HUCCICIOBAHUIO ABJICHUA BHGKTpOMaFHI/ITHOﬁ HUHAYKOHUU: HCCIICAOBAHUC U3MEHEHUI
SHaAYCHUS U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKA.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenune ¢u3uku Ha ypOBHE OCHOBHOTO OOINEro oOpa30BaHUS HAIpaBICHO HA JOCTHXKCHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare nzydenusi Gu3MKH Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHus y 00ydaronierocst Oyayr
C(OPMHPOBAHBI CIIETYIONIUE TNIHOCTHBIC PE3YJIbTAThI B UACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

— IPOSIBIIEHUE WHTEPECa K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PM3MUECKON HAYKH;

— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAUYMMBIX U ATHYECKHX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM INPUMEHEHUEM JIOCTUKEHUN (PU3UKY;

— 0CO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JAESITEIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

—BOCHPUATHE SCTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHUYHOIO MOCTPOEHMS, CTPOroCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

—OCO3HaHWE IEHHOCTH (PM3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI Pa3BUTHSA
TEXHOJIOTMH, B&XKHEHUIIIEW COCTABIAIOIIEN KYJIbTYPbI;

— pa3BUTHE HayyHOH JII0003HATENBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

—OCO3HaHHE IIEHHOCTU 0e30IacHOro odpasa *KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BAXKHOCTH
npaBua 0€30MacHOr0 TOBEACHUS Ha TPaHCHOPTE, Ha JIOporax, C 9JIEKTPHUUYECKUM M TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBUSX;

—cOpMHUPOBAHHOCTh HaBBbIKAa peQuIeKCUH, MPU3HAHUE CBOEro IpaBa Ha OIMIMOKY M TAaKOro e MpaBa y
JPYroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

—aKTUBHOE y4yacTHE B PELICHUM IMPaKTUYECKHUX 337ay (B paMKaxX CeMbH, 00pa3oBaTEIbHOM OpraHu3alluy,
ropojia, Kpasi) TEXHOJOTHYECKON U COLMaIbHOW HANpPaBICHHOCTH, TPEOYIOIINUX B TOM YHCIE U (PU3NYECKUX
3HAHUI;

— MHTEpeC K NIPAKTUUECKOMY U3YUEHHIO MPOPECCHii, CBA3aHHBIX C (DU3UKOI;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTAalMs Ha TpUMeHeHue (HU3MYeCKUX 3HAHMUU JUIS peleHus 3ajaad B 00JacTH OKpY’Karolled cpenibl,
TUTAHUPOBAHUS MIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TOCJIEICTBUMN I OKPY>KAIOIIEN Cpeibl;

— OCO3HaHHUE II100aTBFHOT0 XapaKTepa SKOJIOTHUYECKUX MTPOOJIeM U yTeH UX pelieHHs;

8) ajanTannu K U3MEHAIOIUMCH YCJIOBHAM COLMAILHON U IPUPOIHOI CpeabI:

—TMOTPEeOHOCTh BO B3aUMOJICMCTBUM TMPHU BBIIOJHEHWU HCCIEIOBAaHUN U MPOEKTOB (PU3UUECKOI
HAIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

— IIOBBIIIIEHHE YPOBHS CBOEHM KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITEbHOCTD;

—MOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4KciIe POPMYINPOBATH UJI€H, TIOHSATHS, TUIIOTE3BI O
¢bu3nyeckux 00beKTax U SIBICHUSIX;

— 0CO3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

— IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUI;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C
UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH;



—OLICHKa CBOMX JEHCTBUH C y4€TOM BIMSHHUA HA OKPYXAIOIIYI0 CpEly, BO3MOXKHBIX TJI00aJIBHBIX
OCJIEACTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbprare ocBoeHMsS Mporpammbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS Y
oOyuatoierocsi 0yayt chopmupoBaHbl MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOUYAIOIIUE TO3HABaTeNbHbIC
YHHUBEpCAJIbHBIC  Y4eOHBIC JEeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAJIbHBIC Yy4eOHBIE JeHCTBUS,
pEryJATUBHbBIEC YHUBEPCAIbHbBIE YUeOHBIE JCHCTBUS.

NMo3HaBaTe/bHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC PU3HAKN OOBEKTOB (SBICHHN);

YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TIPOTUBOPEYHs B paccMaTpuBaeMbIX (aKkTax, JaHHBIX W HAOIIOJICHHSIX,
OTHOCSIIIUXCS K (PUBUYECKUM SIBIICHUSIM;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U IPU M3Yy4YE€HUU (PU3MUECKUX SIBJICHUI M IPOLECCOB, JeNaTh
BBIBOJIbl C KCIOJIb30BAHUEM JIEAYKTUBHBIX M WHIYKTHUBHBIX YMO3AKIKOUYEHUM, BBIIBUTaTh THIIOTE3BI O
B3aMMOCBSI3SIX (DU3UYECKHUX BEINYNH;

CaMOCTOSITENILHO BBIOMpaTh CHocoO pemieHus ydeOHoW ¢u3nyecko 3afaun (CpaBHEHHE HECKOJBKHX
BAapUaHTOB pELLEHUs, BBIOOp HanboIee MOAXOIALIET0 ¢ YUETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareibcKue AeiicCTBHS.

UCIIO0JIb30BaTh BOIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH TI0 CAaMOCTOSITEIIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (DU3MUYECKUI SKCIIEPUMEHT,
HEeOO0JIBIIIOE MCCIIeIOBaHNE (PU3UUECKOTO SBIICHHUS;

OLICHUBATh HAa NPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(i)OpMaIH/IIO, MOJIYYCHHYIO B XOAC HCCJICIOBAHUA WA
AKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUSI U BBIBOJABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIIO/ICHUS,
OTIBITA, UCCIIEIOBAHMUS;

IMPOTrHO3UPOBATHL BO3MOKHOC HaJ'II:HeI\/'IHIGG Pa3BUTHUC (1)I/ISI/I‘~ICCKI/IX mpoueccCoB, a TaKXKE BbIABUIATb
MIPEINOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paborta ¢ undopmanmeii:

INPUMEHSATH Pa3IMYHbIe METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MH(OPMAIIMK UITH TaHHBIX
¢ y4€TOM IpeIo’)KeHHON yueOHO! (pu3ndeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHbIX BUAOB U (opM
IIPEACTABIICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalIbHYIO (GOpMYy MpeACTaBleHUs HH(OpPMALUU U HIUIIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

B XOJe OOCYXJEHHUs yd4eOHOro MmaTepuana, pe3yabTaToB J1abOpaTOPHBIX PAadOT W TPOEKTOB 3a/1aBaTh
BOINIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl M BBICKA3bIBaTh WICH, HAIICJICHHBIC Ha pEIICHHE 3aJaud U
noji/IepaHue 0J1aroXKenaTeTbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXACHHS C CYKICHHUSMHU JPYTUX YYaCTHUKOB JHANOra, OOHApYXUBATh pa3ziudue U
CXOJICTBO TTO3UITHI;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPECTABISATh PE3YIbTaThl BHIMOTHEHHOTO (PU3UYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIICTOBAHUS,
IIPOEKTA);



MOHMMAaTh W UCMOJb30BaTh INPEUMYIIECTBA KOMAHAHOM W WHAMBUAYaJbHOW pabOThl TMPH pElICHUH
KOHKPETHOU (pr3ndecKoit mpoOIemsr;

INpUHUMAaTh LCJIA COBMECTHOU ACATCIIbBHOCTH, OpPraHU30BbIBATH I[CﬁCTBPISI no eé JOCTUXKCHHUIO:
pacnpenenatb poiu, OOCYXIaTh MPOIECCHl M PEe3yNbTaThl COBMECTHOW pPalOThI, 0000IIaTh MHEHHS
HECKOIBKHX JIFOJICH;

BBITMIOJHATh CBOIO 4acTh pPabOThI, JOCTUTash KAayeCTBEHHOI'O pe3ylbTaTa IO CBOEMY HAMpaBICHUIO U
KOOpAUHHPYS CBOU HCﬁCTBHH C APYIYMMU YWICHAMU KOMAaH/bI;

OLICHMBAaTh KAauyeCcTBO CBOEro0 BKJaJa B OOMMNA MPOAYKT TO KPUTEPUSM, CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOUIUX IS peleHus (pU3NUeCcCKUX 3HaAHUI;
OPHUCHTHPOBATHCA B PA3JIMYHBLIX MOAXOAAX IPUHATUA peI_HeHI/Iﬁ (I/IH,I[I/IBI/I[[yaJIBHOC, IMPUHATHEC PCHICHUSA B
rpyIie, IpUHATHE peleHu rpynmnoil);

CaMOCTOSITENTFHO COCTABJIATh AITOPUTM PEUIeHUsT (U3NIECKOH 3a/1a4M WM TUTaHA MCCIIEOBAHUS C YIETOM
UMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUpPOBaTh IIpe/laraeMble BapUaHThI
penieHui;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCThH 3a PEILIECHHE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJIEKT:

JaBaTh aJIEKBATHYIO OIICHKY CHTYallMU ¥ MpeJyIaraTh IuiaH e€ N3MEHEeHHUS;

OOBSCHATH TNPHYUHBI JOCTH)KEHHS (HEZOCTW)KEHHsSI) pe3yJlIbTaTOB JCSTENbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JICATECIBHOCTh (B TOM YHCIJIC B XOJ BBIIOJHEHHS (PU3UYECKOTO MCCICAOBAHHS WU
IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBIIUXCS CHUTYallMi, YCTAaHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA IENN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JIPyroro yejioBeka B XOJe CIopa WM JUCKYCCMM Ha HAy4yHYIO Te€My, MOHUMATb
MOTHUBBI, HAMEPEHHS U JIOTUKY JPYTOro;

IIPU3HABATh CBOE MPaBO HA OIIMOKY MpPU peIIeHUH (U3NYECKUX 337134 WM B YTBEP)KJICHHSIX Ha HaydHbIE
TEMBbI U TAKOE e MPaBO APYroro.

IHNPEAMETHBIE PE3YJBTATHBI

K koniy oOyuenus B 8 kiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI OTpaKkaThb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHU:

MCIIOJIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB M MOJIEKYJ, arpeTraTHbIe
COCTOSIHUSI BEILECTBa, KPUCTANIMYECKHE M aMop(HBIe Tela, HACBHIIICHHbI W HEHACBHIIICHHbIN map,
BJIQXKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSsS OHEprus, TEIUIOBOM JBUTaTedb, 3JIEMEHTapHBIH
ANEKTPUYECKUI 3apsifl, DJIEKTPUUECKOE TI0JI€, MPOBOJHUKUA WU JUAIEKTPUKU, MOCTOSHHBIA 3JE€KTPUUYECKUM
TOK, MarHUTHOE T10JIE;

pa3nuyath sBJIeHUs (TEIUIOBOE pacUIMpPEHHE U CKaTHe, TerIonepeaya, TeIoBoe paBHOBECHE, CMaulBaHHUE,
KaWJUISIpHBIE SIBJICHUS], UCTIApEeHUe, KOHeHCallMs, TUIaBJIeHNe, KpUCTaJUIM3alus (0OTBepAeBaHNe), KUIIEHHE,
Teruionepenaya (TEIUIONPOBOAHOCTb, KOHBEKIMA, W3IIy4eHHE), OHIIEKTpHU3alus TeJl, B3auMoJeicTBue
3apsA70B, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aWMOJEWCTBHE MarHuUTOB, IEHCTBHE
MarHMTHOT'O IOJI1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIMS) 110 ONMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBICHHUE;

pacro3HaBaTh NPOSIBICHUE H3YUYEHHBIX (DU3UYECKUX SBICHUH B OKpYXalolleM MHpe, B TOM 4HCIe
¢usnueckue SBIEHUS B MPHUPOJE: TMOBEPXHOCTHOE HATSDKEHHWE W KallWUIIpHBbIE SBJIEHUS B MPHUPOJE,
KpUCTaUIBl B mpupoze, usnydenune CoiHIla, 3aMep3aHue BOJOEMOB, MOpckHe Opu3bl, 00pa3oBaHuE POCHI,



TyMaHa, WHes, CHera, JJIeKTpUYECKHE SIBJICHHUS B arMochepe, 3JIEKTPHUYECTBO HKHMBBIX OPraHU3MOB,
MarHuTHoeE noJje 3eMiH, Apeid MOIH0COB, POIb MArHUTHOTO MOJIS JUIsl )KU3HU Ha 3eMiie, MOJIIPHOE CUSHUE,
IIPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKN)
(bU3NYECKUX SIBIICHUIA;

OINMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS, HCIONb3YS (DU3MUYECKHE BETUUYHUHBI
(TemnepaTypa, BHYTPEHHSIsSI SHEPIHsl, KOJMYECTBO TEIUIOTHI, yeJbHas TEIUIOEMKOCTh BEIECTBa, YAeIbHas
TEIUIOTa IUIABJICHUS, YAEIbHAs TeIloTa IMapooOpa3oBaHus, yJeNbHas TEIIOTa CropaHusi TOIUIMBA,
KO3(Q(QUIMUEHT TMOJEe3HOr0 JEHCTBMsSI TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAs BJIAXKHOCTh BO3/yXa,
JJIEKTPUYECKUI 3apsijl, CWJIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHHUE, COIPOTUBIICHUE IIPOBOJHHMKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa M MOLIHOCTb 3JIEKTPUUYECKOI'O TOKA), IPU ONHCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U eIUHUIIBI (PU3HMUECKUX BETUYMH,
HaxoAuTh (OpMyJbl, CBA3BIBAIOIIME JAHHYIO (PM3MUYECKYIO BEJIUYMHY C JAPYIMMU BEIMYMHAMM, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHYNH;

XapaKTepu3oBaTh CBOMCTBA Tel, (U3UUECKUE SIBIECHUS M IPOLECCHI, MCIOJb3Ysl OCHOBHBIE IMOJOXKCHMS
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHMSI BEIECTBA, IPUHIMI CYNEpHO3ULMM Tojell (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma Juid yyacTka uenw, 3akoH Jxoynsa—Jlenua,
3aKOH COXpAHEHMs SHEpPIWH, NPU ITOM J1aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMCBIBATH €T0
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATh (PU3MUYECKUE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYAIMi MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATh NPUYMHHOCIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsACHEHHE M3 12
JIOTHUYECKUX IIaroB € OMOPOi Ha 1—2 W3yueHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacu€THbIC 3aJaud B 2—3 NEHCTBHS, MCIOJB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOUINE (PH3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHajIM3a YCJIOBMs 3aJaud 3allUChIBaTh KPATKOE YCJIOBME, BBIABIATH HEIOCTATOK
TAHHBIX JUTSI PELICHUS 33/1a49H, BBIOMPATh 3aKOHBI M (hOPMYJIbI, HEOOXOAUMBIE IS €€ PEeUIeHHUs, IPOBOAUTH
pacy€Tbl U CPaBHUBATH M1OJIyY€HHOE 3HauUeHHe (PU3MUYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh HpPU MOMOIIM (U3UYECKHX METOJOB, HCIOIB3YS
OIMCAaHUE MCCIENOBAHUSA, BBIIEIATh NPOBEPSIEMOE MPEIIOI0KEHUE, OLEHUBATH IIPABWIBHOCTH IOPsIKA
IIPOBEACHUS UCCIIEI0BAHMUS, JI€]1aTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SIBICHUM WIN (PU3HMUECKUX CBOWCTB TeJ (KamuUIipHbIE
SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT ero o0bEéMa, TeMIeparypbl, CKOPOCTH MPOLIecca OCTHIBAHUS U
HarpeBaHus MpU M3JIyYEHUU OT L[BETA M3JIydarolleil (MOIJIOMAoel) NOBEPXHOCTH, CKOPOCTh UCIIAPEHHUs
BOJBI OT TEMIEPATYPHI KUAKOCTH M ILIOIIAJN €€ MOBEPXHOCTH, JJEKTPU3ALMS TeJl U B3aUMOJCHCTBHE
AIEKTPUYECKUX 3aps0B, B3aWMOJCHCTBHE IIOCTOSIHHBIX MAarHMTOB, BHU3yajdu3allis MarHUTHBIX IOJEN
ITIOCTOSIHHBIX MAarHUTOB, JEUCTBUS MAarHUTHOIO ITOJII HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,
CBOWCTBA 3JIEKTPOJBUTIATENII IOCTOSHHOTO TOKa): (OPMYIMPOBATh TMPOBEpsiEMble IPEANONIOKEHHS,
coOupaTh YCTAaHOBKY U3 MPEUIOKEHHOIO O0OpYJOBaHMsS, OIMUCHIBAaTH XOJ| OMNbITa M (HOPMYJIHPOBATH
BBIBO/JIBI;

BBIIIOJIHATH IPAMBIE M3MEPEHUs TEMIIEpaTypbl, OTHOCHTEIBHOM BIIAJKHOCTH BO3/JyXa, CHJIBI TOKa,
HanpsDKeHUs. C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATYMKOB (PU3NYECKUX BEIWYMH, CPAaBHUBATb
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHONM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (pU3MuUecCKOW BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONMPOTUBIICHMS] MPOBOJHUKA OT €ro JJIMHBI, IUIOUIAJN MONEPEeYHOTro
CEYCHMS U YJEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA, UAYILIErO 4Yepe3 MPOBOAHUK, OT
HallpsDKEHUsT Ha IPOBOJHMKE, HCCIEJOBAaHUE IOCIEAOBATEIBHOIO U MAapajuleIbHOIO COEIWHEHHU
IIPOBOJIHUKOB): IIJIAHUPOBATh HCCIEIOBaHKWE, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHHs, CIeays
MPeIJIOKEHHOMY IJIaHy, (PMKCUPOBATH PE3y/IbTAThl MMOJYYEHHOMN 3aBUCUMOCTH B BHUJI€ TaOIHIl U TpapuKoOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHNUS;

MPOBOANTh KOCBEHHbIE H3MepeHus (U3NYECKUX BeNWYMH (ylenbHas TelJOoEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPHUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMS,
coOupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NPEIIOKEHHOW MHCTPYKIUHU, U BBIUMCIATH 3HAUYECHUE
BEJIMYNHBI;

co0JIr01aTh MpaBuiIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX
onucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JIOMOB, THUTPOMETp, MapoBas TypOWHa, amIepMerp,



BOJIETMETP, CYETYHK DJICKTPUUYECKOH DSHEPruM, HIIEKTPOOCBETUTEIbHBIE TNPUOOPHI, HarpeBaTeiIbHbIC
UIEKTPOIPUOOPB!  (NIPUMEpPBI), AIEKTPUUYECKHE MPEJOXPAHUTENIH, HIIEKTPOMArHUT, 3IIEKTPOABUIaTENh
MIOCTOSTHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O CBOMCTBaX (PM3MYECKHMX SABICHUNA M HEOOXOIUMBbIE (hHU3MUYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPONCTBA U U3MEPHUTEIbHBIE TPUOOPHI 10 CXEMaM U CXEMATUYHBIM
pUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTaTE]Ib BHYTPEHHETO CTOPaHMUs,
AJIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX LENEH ¢ MMOC/IeI0BATEIbHBIM U NapaJUIEIbHBIM
COEZIMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUECKUX LETeH;

MPUBOANUTH MPUMEPHI (HAXOAUTh WH(POPMAIMIO O MPUMEpPaX) MPAKTHYECKOTO MCIOIb30BAHUS (DUZNIECKUX
3HaHUIl B IOBCEIHEBHOW XM3HM JuId oOecreuyeHHs Oe30MacHOCTH Ipu OOpalleHuu ¢ NpudbopamMu U
TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAaHEHHS 3/10POBbsI M COOJIOACHUS HOPM 3KOJOTMUYECKOTO MOBEACHHS B
OKpY>KaIOILEH Cpene;

OCYIIECTBIATh MOUCK HH(POpMAIUU (U3NYECKOTO cojepkaHus B VHTepHeTe, Ha OCHOBE HMEIOIIUXCS
3HaHUN M MyTEM CpaBHEHMs JIOTOJIHUTENbHBIX MCTOUYHUKOB BBIICIATh MHPOPMALUIO, KOTOPAs SIBIIAETCS
MPOTHUBOPEYMBON MIIM MOXKET ObITh HEOCTOBEPHOIA;

UCIOJb30BaTh IPU BBHIMNOJIHEHUM YYeOHBIX 33JaHUN HAy4YHO-TIONYJISPHYIO JHUTEparypy (HU3UUYECKOro
COJIepKaHusl, CIIpaBOYHbIE MaTepuajbl, pecypchl ceTu VHTepHET, BiaajeTh NpuéMaMu KOHCHEKTUPOBAHUS
TeKCcTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U KpaTKUE YCTHbIE COOOLIeHUs, 0000mas HHPOpMALMIO U3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOIO COJEpKaHUs, B TOM 4YHCIE MyOIMYHO HPEICTABIATh PE3YJIbTAThI
IIPOEKTHON WJIM UCCIIEJOBATEIbCKON J€ATEIbHOCTH, MPU 3TOM TIPAaMOTHO HCIOJIb30BaTh HW3yYEHHBIN
NOHATUIHBIN annapaT Kypca (PU3HMKH, COIIPOBOXKIATh BBICTYIIJICHUE IPE3eHTalUeH;

IIPY BBIIIOJIHEHUN YYEOHBIX IPOEKTOB U UCCIEA0BAHNN (PU3NUECKUX MTPOLIECCOB PACIPEAENISITh 005S3aHHOCTH
B TpYIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4yaMH, CIEAUTH 3a BBINOJIHEHHEM IUIaHA JIEHCTBUU U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OLEHUBAThb COOCTBEHHBIH BKJIAJ B JAEATEIbHOCTH I'PYIIbI, BHICTpaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJECHCTBHUE, IPOSIBIISAS TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

OcHoBHoe coaep:kaHue (68 yacoB)

Ne Ha3Banmue Conep:xkanue KouauuecTBo KosaunyectBo
(PpPOHTAIILHBIX | KOHTPOJbHBIX
J1a00paTOPHBIX padort
padot

Tennosoe nBuwxkenne. CBA3b
TEMIIEpaTyphl TEIA CO
CKOPOCTBIO JIBUKEHHUS €T0
MOJIEKYJ. BHyTpeHHsIs
sHeprus. J[Ba cnocoba
W3MEHEHHS BHYTPEHHEN
sHEepruu: pabora u
TennoBble siBICHUS - | Teruionepeaada. Buabl

12 4 TETJIONEepEaauH.
KonuuecTBO TENIOTHI.

Y nenbHasg TEMI0OEMKOCTD
BeIlleCTBA. Y JeIbHas
TEII0Ta CrOPAHUs TOILINBA.
3aKOH COXPAaHEHUS SHEPIUU
B MEXAHHUYECKHUX U
TEIJIOBBIX MPOIIECCax

H3menenune [LitaBnienre u oTBEpPAECBAHUE
arperaTHbIxX ten. Temneparypa




COCTOSIHUH BeEIECTBA
— 114

TUIABJICHUA. Y AeTIbHAs
TEIUIOTA TJIaBJICHUS.
Hcnapenuie 1 KOHJEHCAIIHS.
OTHOCHUTENBHAS BIAKHOCTh
BO3/1yXa U €€ U3MEpPEHUE.
[TcuxpomeTp.

Kunenue. Temnepatypa
KUIIEHUS. 3aBUCUMOCTh
TEMIIEPATYPbI KATIEHUSI OT
JIaBJICHUs. Y A€IbHAS
TEIJIOTa Mapoo0pa3oBaHUA.
OOBsicHeHNE U3MEHEHU
arperaTHbIX COCTOSIHUI
BEIIECTBA HA OCHOBE
MOJIEKYJISIPHO-
KUHETUYECKUX
MPEICTaBJICHUM.
[IpeoOpazoBanus SHEPTUH B
TEIUIOBBIX MAalIMHAX.
JIBuraresb BHyTPEHHETO
cropanus. [lapoBas
TypOuHa. X0JIOAWIbHUK.
DKoJIOruyecKue mpoodIeMbl
HCIIOJIb30BaHUs TETIOBBIX
MaIlliH

DJIEKTPUUECKHUE
sIBJeHUA — 27 4

OnekTpusanus ten. JBa
poaa INEKTPUIYECKUX
3apsa0B. [IpoBonHUKY,
JIARJIEKTPUKHU U
MOJTYTPOBOJHUKH.
B3aumonericteue
3apsSHKEHHBIX TEJL.
DIIEKTpUUECKOE TOJIE.
3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.
JluckpeTHoCTh
AJIEKTPUYECKOTO 3apsia.
OnekTpoH. CTpoeHue
aTOMOB.
DJIEKTPUYECKUM TOK.
["anpBaHMYECKHE SIIEMEHTHI.
AKKyMYJIATOPBI.
DJIeKTpUYECKas 1elb.
DIEKTPUYECKUM TOK B
Metauiax. Hocurenu
ANEKTPUUYECKUX 3aPSI0B B
Metauiax. Hocurenu




ANEKTPUUYECKUX 3aPSI0B B
MOJIYNPOBOJHUKAX, ra3axX U
pacTBOpax IEKTPOJIUTOB.
[TonynpOBOTHUKOBBIE
npubopsl. Cuiia Toka.
AwmrniepmeTp.
DIEKTpUUECKOE
HarnpsbkeHue. BonbTmerp.
DIEKTpUUECKOE
CONPOTHUBJICHUE.

3akoH Oma 11 ydyacTka
AJIEKTPUYECKOM LETIH.

VY 1es1bHOE COPOTUBIICHUE.
Peocratsl.
ITocnenoBarenrHOE N
napajuieIbHOE COCAMHEHUS
MIPOBOJHUKOB.

PaGoTa u MOIITHOCTH TOKA.
KonnuecTBO TEMIOTHI,
BBIJIEISIEMOE MTPOBOAHUKOM
¢ TokoM. CuéTunk
ANEKTPUYECKOUN SHEPTUH.
Jlamnia HakanmuBaHUs.
DIIEKTPOHArPEBATEIbHBIE
npuodopsl. Pacuér
AIEKTPOIHEPTUH,
noTpe0JIsIeMOil OBITOBBIMU
AIEKTPOIIPUOOpAMH.
KopoTkoe 3aMbikaHue.
I1;maBkue nmpeaoxpaHuTeNn

DNEeKTPOMarHUTHBIE
SIBJICHUS — 7 4

MarauTHoe 1oJje ToKa.
DIEeKTPOMAarHuThl U UX
npuMeHeHue. [locrosHubie
MarHuTbl. MarHuTHOE 1oJie
3emnu. JleiicTBue
MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND.

CBeTOBBIE SIBJICHUS —
9v

Hcrounuku ceera.
[Ipsamonunernoe
pacnpoCTpaHEHHE CBETA.
OTtpaxeHue cBeTa. 3aKOH
oTpaxeHnus. [1mockoe
3epKajo.

[Ipenomiienue cBera.
JInnza. ®okycHoe
pacCTOSIHUE JINH3HI.




[TocTpoenue nzodpaxeHuit,
JlaBa€MbIX TOHKOM JTUH30M.
OnTryeckas cujia JIMH3EL.
I'ma3 kak onTuueckas
cucrema. OnTuyeckue
PpUOOPHI

IToBTOpEeHUE — 24

KonTpoJsbHbIe padoThI

Tema

TerioBbIe SIBICHUS

M3MeHeHune arperaTHblx COCTOSIHUM BEIIECTBA

DJIEKTPUUECKUI TOK

Nlw| N[k

DIIEKTPUYECKHE SIBIICHUSA

JlaGopaTopHbie padoThI

Tema

CpaBHeEHHE KOJIMYECTB TEIUIOTHI ITPU CMEIIMBAHUU BOJBI Pa3HON
TEMIEPATypPhl

I/IBMepCHI/Ie OTHOCHUTEIBHOM BIAXKHOCTH BO3ayXa

COopka >NeKTpUYECKO IEMU U U3MEPEHNE CUIIBI TOKA B €€ Pa3IMYHbIX
y4acTKax

N3mepenre HanpsHKeHUs Ha pa3jIMyHbIX y4acTKaX 3JIEKTPUUECKOU LIETU

N3mepenne paboThl U MOIIHOCTH 3JIEKTPUYECKOTO TOKA

o |gs w Mo

N3mepenne GoKycHOTO paccTosiHUs coOuparotiei a3kl [lomyduenue
N300paKeHUM

KaHeHI[apHO-TeMaTI/IquKOG INIAHUPOBAHUEC

Ne
ypoka

Jlara

Tema ypoxka Yu.matep.
JA0OM.3a1

TennoBoe nsmwxkenue. TepmomeTp. CBSA3b TEMIEPATYPhI TEJIA CO CKOPOCTHIO
JBHYKEHHS €r0 MOJIEKYJT

§1

BryTpennss sneprus. §2

JBa cnoco0a n3MeHeH!s1 BHYTPEHHEH SHEpruu: paboTa U Terionepeaada §3

Busl Temonepeaaun § 4-6

KomnuecTBo TEMIOTEI § 7

V nenpHas TEIIOEMKOCTD BEIIECTBA §8

Pemenue 3amau

JlabopaTopHas pagora Ne 1 «CpaBHeHHe KOJMYECTB TEMJIOTHI PH CMEeIIMBAHUH
BO/IbI PA3HOM TeMIepaTyphi»

§9

Ol 00 (N|ojo|bjlw|IN

VY aenpHas TemjaoTa cCropaHusl TOIIMBA § 10

=
o

3aK0H COXpAaHEHHUS YHEPTUN B MEXaHMYECKHUX M TETUIOBBIX MPOIIeccax § 11

[ERN
[ERN

TerioBsle sIBIEHUS §1-11




12 KonTpoabHasa padora Ne 1 «TermioBble sABJIeHUS §1-11
13 [InaBnenue u oTBepAeBanue Tei. Temneparypa IIaBIecHUS § 12-14
14 VY enbHas TETUIOTA TUIABJICHUS §15
15 Hcnapenye v KOHAEHCAIHs § 16,17
16 OTHOCHUTENbHAs BIAKHOCT Bo3/AyXxa U e€ n3mepenue. [lcuxpometp § 19
17 JlabopaTopHas pa6ora Ne 2 «I3MepeHne 0THOCHTEIbHON BJIAKHOCTH BO3AYXa» §19
18 Kunenwne. Temneparypa KureHus. 3aBUCUMOCTD TEMITEPATYPbI KUIICHHUSI OT § 18,20
JaBiieHus. Y JefbHasl TETIoTa MapooOpa3oBaHus ’
OOBsicHeHNe U3MEHEHUH arperaTHBIX COCTOSHHI BEIIECTBAa HA OCHOBE
19 ., KOHCIIEKT
MOJIEKYJISIPHO-KUHETHIECKUX TIPEICTABICHHUMA
20 [IpeoOpa3oBaHust SHEPTUH B TEIJIOBLIX MAalllMHAX. J[BUTATENh BHYTPEHHETO §21-24
cropanns. [lapoBas TypOuHa
21 DKOJIOTHYECKHUE MTPOOIEMbI UCTIONIF30BaHHS TEIJIOBBIX MAIIUH KOHCTIEKT
22 M3MeHeHHE arperaTHbIX COCTOSIHHIM BELIECTBA § 12-24
23 KonrtpoibHas padora Ne 2 «M3MeHeHHe arperaTHbIX COCTOSIHMIT BeleCTBa» § 12-24
24 OnexTpusanus Tel. J[Ba pona dIeKTpUIECKUX 3apsIoB § 25,26
§27
25 ITpOBOIHKUKH, TUIIEKTPUKH U ITOTYIPOBOIHUKH (MaTepuan i 4TeHus) §4
26 BzaumopeiicTBre 3apsHKEHHBIX Tell. DIEKTPUIECKOe MojIe §28
27 3aKOH COXpaHEHUS NEKTPHIECKOTO 3apsaa § 31
28 JIMCKpETHOCTD IEKTPUIECKOTO 3apsiaa. DneKTpoH. CTpoeHHEe aTOMOB § 29,30
29 OnexTpuyeckuil TOK. ['abBaHNYEeCKHE ANEMEHThI. AKKYMYJISTOPBI. DJIeKTpHUIecKas §32.33
enb ’
30 9J'IGKT]3PI‘{€CKI/II>1 TOK B MeTajnax. Hocurenn QJICKTPHUYICCKUX 3apsA40B B IOJTYIIPOBOJHUKAX, § 34 36
ra3ax ¥ pacTBOpax AJIEKTPOIUTOB. [10TyIpOBOJHHKOBEIE IPUOOPEI
31 Cuia Toka. AMmepMeTp § 37,38
32 JlabopaTopHas pa6ora Ne3 «COopka 31eKTPHYECKOl Helnu U H3MepeHHe CHJIbI §37.38
TOKA B €€ pa3inuHbIX yYACTKAX» ’
33 DIIEKTPUUECKOE HapsuKeHHe. BoabsTMeTp § 39-42
34 JlaGopaTopHasi pabora Ne 4 «M3mepeHne HANPSKEHUsI HA PA3IMYHBIX YYAaCTKAX § 39-42
3JIEKTPUYECKOM enm)
35 DneKTprudecKoe CONpoTuBiIeHre. 3akoH OMa i yyacTKa dJIeKTPUIECKOH IeTH § 43,44
36 V nenbHoe conpoTtuBieHue. PeoctaTs § 45-47
37 [locnenoBarensHOE M NapaJIeNbHOE COETUHEHUS IPOBOJHUKOB
38 Perrenue 3agau § 47
39 Penienue 3agau § 42,44
40 Pemenue 3anau § 48,49
41 KoHnTposbHas pagora Ne 3 «iieKTpHYECKUT TOK» § 32-49
42 PabGora 1 MOIIHOCTh TOKA § 50-52




43 DpoHTAJIBLHAS JiabopaTopHas padoTa Ne S5 «M3mepenne padoThl 1 MOITHOCTH § 50-52
3JIEKTPHYECKOT0 TOKA
44 KonnvecTBO TEII0THI, BBIIENIIEMOE TIPOBOJTHUKOM C TOKOM §53
45 CYéTUMK SJIeKTPUYECCKOIN SHEPTUN KOHCTIEKT
46 Jlamna HakanuBaHUs. DJIeKTpOHArpeBaTebHbIE TPUOOPHI § 54
47 Pacuér sanexkrposnepruu, morpedisieMoil OBITOBBIMHU 3JIEKTPOIPUOOPAMHE § 53,54
48 Kopotkoe 3ambikanue. [T1aBkue nperoxpanuTenu §55
49 DJIeKTpUUYECKUE ABICHUS § 25-55
50 Kontpoabhas padora Ne 4 «DjieKTpruiecKue siBJIeHUs § 25-55
51 MarsuTHO€ 1oJie ToKa § 56,57
52 DJEeKTPOMarHuThl U UX IPUMEHEHHE § 58
53 Penienue 3anau §58
54 [MocTosiHHBIE MArHUTBHI. MarHUTHOE ToJIe 3eMITH § 59, 60
55 JleficTBHE MArHUTHOTO TOJIS HA IPOBOIHUK C TOKOM § 61
56 Penienue 3anau § 61
57 3adert 1o TemMe «MarHUTHOE MOJIe» § 56-61
58 Hctounuku cBeta. [IpsMonuHeiHOE pacpoCcTpaHEHUE CBETa § 62
59 Otpaxenue cBera. 3aKoH oTpaskeHus. [1mockoe 3epkaino § 63,64
60 [Ipenomienue cBeta § 65
61 Jlunaza. ®oxycHoe paccrosiHue JHH3BL [locTpoeHue n300pakeHni, TaBaeMbIX TOHKOM § 66,67
JIMH3011 ,
62 OnTrueckas cuia JIAH3EL. 1143 KaK ONTHUYECKAast CUCTEMA (MaTepua Juis HTeHHs). § 66
63 PDpoHTAIBHas Ja0opaTopHas padora Ne 6«M3mepenne (POKYCHOTO pacCTOSHUS $ 66, 67
coOouparwouieii auH3bl. IosryueHue n300paskeHuin» ’
64 Penrenve 3a1au
65 Peluenue 3a1au
66 3auer no TeMe «CBETOBLIE SIBJIEHUSD) § 62-67
67 OT TEIIOBBIX SIBJIIEHUH JO CBETOBBIX § 1-67
§1-7
68 Konpepennus «®du3nka BOKPYT HACH (MaTepuan s
dTCHUSA

Yueb6HO-meTogUuYeCKUii KOMNNEKT U A0NONAHUTENbHAA AuTepaTtypa

1) duswuka 8: yueb. 11 obreodpaszosar. yupexaenuit / A.B. [Tépeimkun. — M.: JIpoda,

2) Pabouas Terpanp no ¢pusuke: 8 kiacc: k yueOHuky A.B. [1€pbimkuna «Dusnka. 8 kiacey
/ P.J1. MunbkoBa, B.B. IBanoBa. — M.: Dk3ameH

3) HTepHeT-pecypcChl: JIIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI H3 €IUHON KOJUICKIINU
dpoBbIX 00pa3oBarenbHbIX pecypcos (http://school-collection.edu.ru/), karanora
denepanbHOTO LEHTPa HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB



http://school-collection.edu.ru/

(http://fcior.edu.ru/): nadopmanoOHHBIC, 3JIEKTPOHHBIC YIPAKHEHUS, MYJIbTHMEINA
PECYPCHI, JIEKTPOHHBIC TECTHI



http://fcior.edu.ru/

		2023-10-11T08:55:55+1200
	Чичурко Виктор Викторович




