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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHrie TporpaMMBbl HapaBlIeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAITUXCS U
OpraHM3aIyio U3ydeHUs PU3UKU Ha JEATEILHOCTHONH OCHOBE. B HEll yUHUTHIBAIOTCS BO3MOXXHOCTHU TPEIMETa
B peamm3anuu TpeboBannit GI'OC OOO k maaHUPYEMbIM JUYHOCTHBIM M METAIPEAMETHBIM PE3yJIbTaTamM
oOydeHHUsl, a TaKKe MEKIPEJAMETHBIC CBS3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢usuku — cucremooOpa3yromuii 11 €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJIBKY
¢u3nUecKre 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, NU3y4aeMbIX XUMHEH, OMOI0Truel, acTpOHOMHEH
n ¢usnyeckoit reorpadueii. dusznka — STO MPEAMET, KOTOPBIM HE TOJIHLKO BHOCHUT OCHOBHOW BKJaj B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U MPEI0CTaBIsIeT Hanboee scHbIe 00pa3iibl IPUMEHEHUSI HAYy9HOTO
METOJla MO3HAHMs, T.e. CHoco0a IMONy4YeHUs JIOCTOBEpHbIX 3HaHWM o Mupe. Hakownen, ¢uszuka — 3TO
IIpeIMET, KOTOPbIA Hapsaay € APYTMMHU €CTECTBEHHOHAyUHBIMHM IpPEAMETaMU JOJDKEH JaTh LIKOJIbHUKAM
MpeJiCTaBlIeHHe 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEIOBAaHHUS U PAOCTH CaMOCTOSTEIBHOIO OTKPBITHS

HOBOT'O 3HAHU.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHMsSI B CTPYKType oOuero oOpa3oBaHHUs COCTOUT B
(hOopMHPOBaHNY €CTECTBEHHOHAYYHOW TPAMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM MacChl 00Y4aroIInXCs,
KOTOpBIE B JajibHEWIIEeM OyqyT 3aHSATHI B CaMBIX pa3HO 0Opa3HbIX cdepax nesrensHocTH. Ho He MeHee
BaKHOM 3a1[aqef/’1 SABJIACTCA BBIABIICHUEC MW IIOAIOTOBKA TaJIAHTJIMBBIX MOJOABIX JHOIlef/'I AJi IIPOOOJIZKCHU A
oOpa3oBaHUsl ¥ JalbHEHWIIed MpoQecCHOHATBHON AEATENPHOCTH B OO0JAaCTH €CTECTBEHHOHAYYHBIX
UCCIIEJOBAaHUH M CO3JAHUHM HOBBIX TeXHOJIOTHHA. COIJIaCHO NPHHATOMY B MEXKAYHAPOIHOM COOOIIECTBE
omnpezaenenuto, EcrecTBeHHOHay4Hasi TPaMOTHOCTD — 3TO CITIOCOOHOCTH YEJIOBEKa 3aHUMATh aKTUBHYIO TpaXkK-
AAHCKYIO MO3HUIUIO I10 O6HI€CTB€HHO 3HaAYMMBIM BOIIpOCaM, CBSA3aHHBIM C €CTCCTBCHHBLIMH HAayKaMH, U €TI0
TOTOBHOCTh MHTEPECOBATHCSl E€CTECTBEHHOHAYYHBIMHM HJIesiIMH. HayyHOrpaMOTHBIH 4YelOBEK CTPEMHTCS
Y4acTBOBaTb B aApryMCHTHUPOBAHHOM O6CY)KI[CHI/II/I HpO6J'ICM, OTHOCAIINXCA K C€CTCCTBCHHBIM HayKaM H
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIeIyIOUMX KOMIETEHTHOCTEM!:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaYYHOTI'O UCCIICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIalomnii BKIaa B (OpMUPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ilenmn w3ydenus ¢Gu3NKKM HAa YPOBHE OCHOBHOTO o0Omiero oOpa3zoBaHus ompeneneHbl B Konneniuun
npernoiaBanus yueoHoro npeaMera «dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yoNnmMx OCHOBHBIE 00IIe00pa3oBaTeibHbIe MPOTrPaMMBbl, YTBEpKIEHHON pemeHneM Komneruu
MunucrepcTBa npocsetienus: Poccuiickoit deneparyu, nporokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enu nzydyenus pusmku:

— mpuoOpeTeHue NHTEpeca U CTpeMIIEHUsI 00yJaroMuXCcsl K HAyYHOMY M3YyUEHHUIO MPUPOJIBL,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Pa3BUTHUC HpeleTaBJ'IeHI/If/'I 0 HAYYHOM MC€TOAC IMMO3HAHUA U q)OpMI/IpOBaHI/Ie HUCCICO0OBATCIIBCKOT'O
OTHOILICHUA K OKPYXKAIOIIUM SBJICHUAM;



— (opMupoBaHKEe HAYYHOTO MUPOBO33PECHHUS KaK pe3ybTaTa U3y4YeHUs] OCHOB CTPOSHHSI MaTEpPUU U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUIN O pOJIM (PU3UKH IJIs PA3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
1 TEXHOJIOTHI;

— pa3BHUTHE NPEACTABICHUN O BO3MOXKHBIX chepax Oymyieit mpodeccuoHaIbHON AeATEIbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHne 3TUX 11eJIeil Ha ypOBHE OCHOBHOTO 00Iero oopa3oBaHusl 00ECIEYMBACTCS pelIeHUEeM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUH O JUCKPETHOM CTPOCHUHN BEIIECTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHHﬁ OITNCBIBATH U OOBICHSITE (bHSI/I‘leCKPIe SABJICHUA C UCIIOJIB30BaAaHUECM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHEC MCTOJ0OB PCIICHUA HpOCTGﬁIHPIX paC‘léTHLIX 3aJa4 C UCIIOJIb30BaAHUEM (1)I/ISI/I‘IGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— Ppa3BHUTHE YMEHHI HAOJII0AaTh IPUPOIHBIC SIBJICHUS U BHITIOIHSITD OIBITHI, 1a00paTOpHbIE PadOTH U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB;

— OCBOCHHUE MPUEMOB pabOThI ¢ MHGOPMAIUEH (GU3HUECKOTO COJIePIKAHUS, BKIIOYast HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTHYECKOE OIICHUBAaHUE HH(OpMAIIHH;

— 3HAKOMCTBO co chepamu IpoheCCUOHATLHOM JIEATEIIBHOCTH, CBI3aHHBIMU C (DU3HKOU, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/I3I/I‘-I€CKOf/'I HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBumn ¢ ®I'OC OOO ¢usuka siBisercs 00sS3aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. [lanHasi mporpamMma npeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM YpOBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJAEPKAHUE YYEBHOI'O ITPE/IMETA

Pa3gen 1. TensioBbIe IBJICHUSA

OCHOBHBIE TOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BellecTBa. Macca U pa3Mepsl
aTOMOB M MOJIEKYJl. ONBITHL, IOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUN.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTr0 COCTOSTHUH BemecTBa. Kpucrammueckue u aMop(dHbIE Tena.
OOBbsicHEeHHE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKEHHH MOJICKYJIIPHO-KUHETUYECKOM
teopur. CMauyuBaHUE U KaNWLISPHBIE SBJICHUS. TeIIoBOe paclIupeHUe U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIUIOBOT'O IBUKEHUS YACTHII.

Buytpennsis sneprust CriocoObl U3MEHEHHUsI BHYTPEHHEH dHEpruu: TeIionepeiaya u coBepllieHrne padoThl.
Buasl Tenionepenaun: TemionpoBOIHOCTh, KOHBEKIIMS, U3IyUEHUE.

KonnuecTBo TeminoTel. Y aenpHas TEIIOEMKOCTD BelllecTBa. Ternao00MeH U TeII0BOE paBHOBECHE.
VYpaBHeHue TemoBoro OanaHca. [lmaBneHne u OTBEpAEBaHME KPUCTAIIMUYECKMX BEIIECTB. Y JelbHas
tertoTa 1aBiaeHus. [lapooOpa3zoBanue u konaeHcanus. Mcnapenune (MC). Kunenue. YaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KUIEHHsI OT aTMoc(hepHOoro naBieHus. BinaxxHocTh Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntumner paboTel TermoBbix auratencii. KIT/[ TermoBoro npurarens. TemioBble IBUTATENH U 3alIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpalleHus YHEPTUH B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroieHue siBJICHMI CMaYMBaHKS M KaMUISPHBIX SBJICHUN

. HabGiroieHne TemioBoro pacimpeHus Tei

. IsMeHeHue fnaBiieHus ra3a npyu U3MEHEHHUH 00bEMA U HarpEeBAHUU WIJTH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJaxieHune pu COBEPILICHUU pabOThHI

9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH
10. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. HaOmrogenre KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPaTyphl IPH TIJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnuvie pabomovt u onvimul
1. 3ydeHune kanuUIApHBIX SBICHUN

2. UccnenoBanue SIBIICHUS TETUIOOOMEHA TPU CMEIIIMBAHUH XOJIOTHOM U TOPSTUEH BOJIBI
3. OmnpeneneHne yaeaIbHONW TETUIOEMKOCTH BEIECTBA

4. OmpeneneHre OTHOCUTEIHHON BIAKHOCTH BO3TyXa

Paznen 2. DiiekTpuyeckrue ¥ MAarHMTHbIE SIBJICHUS

OnekTpusanud Tei. [[Ba pona anekTpuuecKux 3apsaaoB. BzauMmoaeicTre 3apsikeHHbIX Tell. 3akoH Kynona
(SaBI/ICI/IMOCTB CHJIBI B3aI/IMO}IeI\/'ICTBI/ISI 3apSAKCHHBIX TCJI OT BEJIMYUHBI 3apsAa0B U PACCTOSAHUA MCKIY TeJ'IaMI/I).

Dnexrpudeckoe noje. Hanmpssk€HHOCTH 3JIEKTPHUYECKOTo ToJisl. [IpHHIUTT CYTTepIo3UITUH SJIEKTPHICSCKUX
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu 35exkTpuyeckux 3apsaa0oB. DJIeMEHTapHbIN dnekTpuueckuii 3apan. Ctpoenue aroma. [IpoBogHukmn
U JUAJICKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija.



DJIEKTPUYECKUN TOK. YCIIOBHUSI CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKa. VICTOYHMKM MOCTOSSHHOTO TOKA.
JIefiCcTBUS SJIEKTPUUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYCCKUNA TOK B KHUIKOCTIX
U razax.

Onexrpuueckas nenb. Cuiia Toka. JieKTpudeckoe HanpspkeHue. ColpoTUBIEHUE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHUE BellecTBa. 3akoH OMa Jutst ydacTka uemnu. [locnenoBaTenbHoe U napauienbHOE COeIMHEHNUE
IIPOBOJIHUKOB.

PaboTa 1 MOIITHOCTH 3JEKTPUUECKOTO TOKa. 3aKkoH Jlxoynsa— JleHna. DnekTpruuecKue ey 1 noTpeduTenu
AJIEKTpUYeCKOM 3Hepruu B ObITy. KopoTkoe 3aMblkaHueE.

[TocrosiHHbIe MarHWTHL. B3ammopeiicTBuE MOCTOSHHBIX MAarHUTOB. MarHUTHOE mojie. MarHuTHOE Iojie
3emMild U €ro 3HadeHue Uil KU3HM Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie AJIEKTPUYECKOTO TOKA.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[ef/'ICTBI/IC MAaravMTHOTI'O I10JIA Ha ITPOBOJHUK C TOKOM.

DeKTpOoABUTaTE b OCTOSIHHOTO TOKa. Mcronp30BaHuE 37IEKTPOIBUTATENEH B TEXHUUYECKUX YCTPOHCTBAX U
Ha TPaHCIOpTe.

Omnbiter Gapages. SIBnenue dyekTpoMarauTHON uHAYKIMU. [IpaBuio Jlenma. Dnekrporeneparop. CriocoOb
MOJIYYEHUS DJIEKTPUUECKOU SHEPTUH. DIIEKTPOCTAHIIMN HA BO30OHOBIISIEMbIX HCTOUHUKAX SHEPTUU.

Hemoncmpayuu

DIeKTpu3aIus Teil

JIBa poJia aJIeKTPUYECKUX 3apsAA0B M B3aUMOJCHCTBUE 3apAKEHHBIX Tell
YCTpONCTBO U JIEUCTBUE 3IEKTPOCKOMA

DIIEKTpOCTAaTUYECKAsA NHIYKLUS

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsiI0B

[IpOoBOIHUKY U TUATEKTPUKH

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO

e S

W cTOUHMKY TOCTOSITHHOTO TOKa

9. JlelcTBUS 2JIEKTPUYECKOrO TOKA

10. DnekTpuyecKkuil TOK B KHUAKOCTU

11. I'a30BBIi1 pa3psn

12. 3MepeHue cuibl TOKa aMIepMeTPOM

13. 3mepeHne 3IeKTPUYECKOT0 HANpPsKEHUsI BOJIBTMETPOM
14. PeocTaT 1 Mara3uH CONpOTUBIECHUN

15. BzaumoeiicTBiE OCTOSSHHBIX MAarHUTOB

16. MonenupoBaHue HEBO3MOXHOCTH pa3/iesIeHUs MOICOB MarHuTa 17.
MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB
18. OnbIT Opcrena



19. MarauTHOE 110JI€ TOKA. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHIYKIIMOHHOTO TOKa OT YCJIOBHUW €ro BOZHUKHOBEHUS

25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

No aksow bR

8.

COopka u mpoBepKa paboThl JIEKTPUUECKOH 1IETH TOCTOSHHOTO TOKa
W3mepenue cuibl TokKa

N3mepenne HanpsKeHUst

PerynupoBanue cuibl TOKa peocTaToM

IIpoBepka npaBuiIa CII0KEHHS HAIIPSHKEHNUN IIPU [TOCIIE0BATEIbHOM COCIMHEHUH IBYX PE3UCTOPOB
Onpenenenue paboThl U MOIIHOCTHU 3JIEKTPUYECKOT0 TOKA, BBIAEISIEMOIN Ha PE3UCTOpE
HccnenoBanue NeNCTBUSA JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY

OHI:ITI)I, ACMOHCTPUPYIOINIHUE 3aBUCUMOCTb CHJIbL B3aHMOH€ﬁCTBHﬂ KaTyIIKHU ¢ TOKOM U MarouTta OT

CHJIbI TOKA U HAIIPABJICHUA TOKA B KAaTYIIKE

9.

HSy‘-IGHI/Ie MAarauMTHOI'O ITOJIA MMOCTOAHHBIX MAarHuTOB IIPU UX O6”I)CHI/IH6HI/II/I " pa3aciICHUU



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTAaTOB OCBOCHHUS YUeOHOIO MIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOM (pr3nuecKor HayKu;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeelmoe eocnumaHnue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.I€CTB€HHO-3H3‘-II/IMBIX 1 STUYCCKHUX HpOGJIeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)1/131/1%01(0171 HAayKH: eé TrapMOHHUYHOTI'O ITIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH KYJbTYPBHI;

— Ppa3BHUTHE HAy4YHOU JTFI0O003HATEIHLHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBWJI 0€30MacHOI0 MOBEJACHHSI Ha TPAHCIIOPTE, Ha IOPOrax, C AMEKTPHUUYECKUM U TEIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE Y4acTHe B PEUICHUH MPAKTHUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIBI, TOpOJIa, Kpast)
TEXHOJOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3Y4EHHUIO Npodeccuil, CBI3aHHBIX C PUIUKOM.

IKonozuueckoe éocnumanue:
— OpUEHTaIUs Ha MpUMEeHEeHHe (PU3NUECKUX 3HAHUH IS pelIeHus 3a7a4d B 00JacTH OKpYXKaromien
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa HKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa 00yuaruiezoca K U3MeHAIOUWUMCA YCI08UAM COUYUATNbHOU U RPUPOOHOIL CPeObl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BHIMOIHEHUN UCCIIEJOBAaHUIN U MIPOEKTOB (hH3HUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

— TOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAaHUH, B TOM uuciie GOpMYIUPOBATH UIEH, MOHATHUS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BO3MOYKHBIX TII00aTbHBIX

MOCJICICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI
YHuBepcaibHbI€ 103HAaBATEIbHbBIE AEHCTBUSA
bazoevie nozuueckue oeiicmeus:
— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);
— YCTaHaBIUBATh CYLIECTBEHHBIH MPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUS;
— BBIABISTH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DaKTaX, JAHHBIX U HAOIIOACHUSX,
OTHOCSALIMXCS K (U3UUECKUM SIBIICHUSM;
— BBIABIATH IPHUMHHO-CIICICTBEHHBIE CBSA3H MPH N3YUYEHUH (DU3MUECKUX SBICHUHN U MPOIECCOB;
JIeNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM JIEIYKTUBHBIX M HHAYKTHUBHBIX YMO3aKJIIOUYEHUI, BbIIBUTATh
THITOTE3BI O B3aUMOCBS3SX (DU3NYECKUX BEIINYNH;
— CaMOCTOSITEIIbHO BBIOMPATh CIIOCO0 perieHus yueOHol pusnueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXO0ISIIEr0 C YIETOM CaMOCTOSTENILHO BIICTICHHBIX

KPUTEPHUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECJIOKHBIN (PU3NYECKUl
JKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX TPOLIECCOB, a TAKXKE BBIABUIaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, HHCTPYMEHTHI U 3aIpOCHI TP MOUCKE M 0TOOpe HH(OpMAITUK WIH
JTAHHBIX C Y4ETOM NpEeIOKEHHON yueOHO! (pU3nUecKoil 3a1auu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
[IPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBIeHUS HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMHU, TuarpaMMaMu, MHON TpaduKoil 1 UX KOMOWHAIUSMHU.

yHI/IBepcaHBHI)Ie KOMMYHHUKATHUBHBIC HeﬁCTBHﬂ



Obwenue:

— B X0/ie 00CYXKACHHUs yUeOHOTO MaTepHaia, pe3yabTaToB JJa0OPaTOPHBIX paboT U MPOEKTOB 33/1aBATh
BOITPOCHI IO CYIIECTBY 0OCYX/1aeMOM TeMBbI U BBICKA3bIBATh WJ/ICH, HAIICICHHBIE HA pPELICHHE 33aJa4H U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— CONOCTABJIATH CBOM CYXKICHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JUAIOra, 0OHApY>KUBATh
pas3ianyne U CXOACTBO MO3ULMHI; BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTaBIATh PE3yJbTaThl BBINOJHEHHOIO (DU3MYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEI0BaHMs, IIPOEKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— TMOHUMATH M UCIOJB30BATh MPEUMYIIECTBA KOMAaHAHOW U WHIUBHIYAJIbHON paOOTHI MPH PEIICHUN
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— I[IPUHHUMATh OCIIN COBMECTHOM ACATCIIbHOCTH, OPIraHU30BbIBATb ,Z[CI;'ICTBHﬂ o €€ JOCTHIXKECHMIO:

pacnpeneNaTh poir, 00CyKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHON paboThI; 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

— BBITIOJIHATH CBOIO 4acCThb pa6OTI)I, AOCTHUTasA KAYCCTBCHHOI'O PE3YyJIbTaTa 110 CBOEMY HAIIPpaBJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUIM, CAMOCTOSITEIIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CHTYAIHSIX, TPEOYIONIUX /ISl PeIIeHUsT (PU3NIECKIX
3HAHUI;

— OPHEHTHUPOBATHCS B PA3JIMYHBIX MOAXOJaX MPUHATHS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITENIbHO COCTABIATh AJITOPUTM peleHHs (PU3NUECKOM 3a1auu WK IJIaHa UCCIIEIOBAaHUS C
y4ETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh IpeJiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— JIaBaTh aJICKBATHYIO OIICHKY CUTYAaIllU! U TpeJyIaraTh IJiaH € N3MCHCHHUS;

— OOBSACHATH MPUUUHBI JOCTHXKEHHSI (HEOCTHKEHHUS) PE3yJIbTATOB JAESITEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBLI B ACATCIIbHOCTD (B TOM YHCJI€ B XO BBIITOJTHCHUA (1)I/ISI/IV-IGCKOFO HUCCiaIcaJ0BaHUs
NN HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, N3MCHUBIINXCA CI/ITyaL[Plﬁ, YCTaAHOBJICHHBIX OI_I_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTaTa LCJIN U YCIIOBUAM.
3M0ull0HaJlebll2 unmesliekm:

— CTaBUTb ce0sl Ha MECTO JPYroro 4ejoBeKa B X0JI€ CIopa WIN AUCKYCCHH Ha HAy4YHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.



Ilpunamue cedn u opyaux:

— TMpU3HAaBaTh CBOE MPABO Ha OUIMOKY MPH pelieHnH (PU3NUECKHX 3a]ad UM B YTBEPXKJICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaxaTh COPMUPOBAHHOCTD y 00YYAIOIINXCS
YMEHUU:

— HCIOJIb30BaTh IIOHATHUSA: Macca M pasMepbl MOJIEKYJI, TEIUIOBOE ABUKEHHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBAa, KPUCTAIMYECKHE M aMOp(HbIE Tela, HACHIILEHHbI M HEHAChl-
IIEHHBI Tap, BJIAXHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSS DJHEPIUs, TEIJIOBOM JBUIaTelb;
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsij, JIEKTPUUECKOE I10JI€, IPOBOAHUKYU U TUAIEKTPUKHU, TOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

—  pa3iuuaTth sBIEHHUS (TEIUIOBOE pAaclIMpEeHHE/CKaTHe, TeIUlonepeada, TEIUIOBOE pPaBHOBECHE,
CMayMBaHUE, KaNWUIAPHBIC SBJICHUSA, WCIApEHUe, KOHJICHCALUs, IUIABJIEHHWEe, KPUCTAJUTH3ALUS
(oTBepaeBaHKE), KUTIEHUE, TEIUIONEepeaada (TeIIONPOBOIHOCTh, KOHBEKIIHUS, N3IIYYCHHE); dIICKTPU3AIUs
TEJI, B3aMMOJICHCTBHE 3aPsA0B, IEUCTBHS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE
MarHuTOB, JCHCTBHE MAarHUTHOTO II0JIS Ha IPOBOJHUK C TOKOM, SJIEKTPOMAarHUTHAs MHIYKIUS) MO OIU
- CaHHI0O UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX NaHHOE (U3UYECKOEe
SIBJICHHE;

— pacro3HaBaTh MPOSBICHHE H3YYEHHBIX (U3UUECKUX SIBICHUH B OKpYXKarolleM MHUpe, B TOM YHCIe
¢du3nyeckue sBICHUS B NPUPOJAE: MOBEPXHOCTHOE HATSKEHHE M KalWUIAPHBIC SBJICHUS B IPUPOJE,
KpHUCTaJUIBl B mpupoje, usnydenne ConHia, 3amep3aHHe BOJOEMOB, MOpPCKHE OpH3bl, 0Opa3oBaHME
POCHI, TyMaHa, WHesl, CHETa; SJICKTPUIECKUE SBICHUS B aTMOC(epe, dJEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE T1oJie 3eMJIH, Apeid Moo coB, poJib MArHUTHOTO TTOJIS AT KU3HU Ha 3eMile, ITOJIIPHOE CH-
sHUE; TpPH OSTOM NEPEeBOIUTH MPAKTUYECKYIO 3aJjayy B Yy4eOHYI0, BBLIEIATH CYILIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— ONKCHIBaTh U3yYCHHBIE CBOMCTBA TeN U (PU3MUECKHE SIBICHMSI, UCHOIB3YS (PU3NUECKHE BEIMYMHBI
(TeMmeparypa, BHYTPEHHSISI OSHEPrus, KOJUYECTBO TEIUIOTHI, YJENIbHas TEIIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IUIABJIEHUS, yJelbHAas TEIUIoTa MapooOpa3oBaHHUs, yJeNbHas TEIUIOTa CrOpaHHs
TOIINBA, KO3(PUIMEHT MOJIE3HOr0 AEHCTBUS TEIUIOBOM MaIlIMHbBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa,
JNEKTPUYECKUH 3apsifl, CUJIA TOKA, IEKTPUUECKOE HANPSIKEHUE, COPOTUBIIEHUE TPOBOJHUKA, YIEIBHOE
CONPOTHBIICHUE BEIIECTBA, padOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKAa); MPU OMHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOIb3YEeMbIX BEJIWYMH, OOO3HAYEHHUS W EAMHUIBI (DU3MYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUNHY C IPYTUMH BEJIMYUHAMM,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEIHYHUH;

—  XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBJIEHUS U TPOLECCH, HCIOIb3ys OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEUIECTBA, MPUHIIMII CYNIEPIO3ULUH MOJIEN
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa Juid yJacTka 1enu, 3akoH Jxoyms -
Jlenia, 3aK0H cOXpaHEHHs SHEPTUH; IIPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— OOBACHATH (hU3MYECKHE MpPOIeCChl U CBOMCTBA TEl, B TOM YHUCIE M B KOHTEKCTE CUTYyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH O0BSIC
- HeHue u3 1 - 2 JIoTHYecKuX 1IaroB ¢ onopoi Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHhIE 3aa4u B 2 - 3 NeWCTBUS, HCTIOIb3YS



3aKOHBl M (OPMYIbI, CBA3BIBAIOIIME (PU3MYECKHE BEIMUYMHBI: HAa OCHOBE aHajIM3a YCJIOBHUS 3a]add
3aMMCBIBaTh KPATKOE YCIOBHE, BBIBIIATH HEJOCTATOK JAHHBIX JUIS PEILICHUS 3a]1aui, BEIOUPATH 3aKOHBI
U opMyIIbl, HEOOXOIUMBIE IS €€ pelIeHus], IPOBOAUTH PacuéThl U CPAaBHUBATH MOJTYYEHHOE 3HAYCHHE
(U3UUeCcKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— PpacClio3HaBaThb HpO6JIeMI)I, KOTOPBIE MOXXHO PEIINTD IIPpH IOMOIIN (1)I/I3I/I‘{GCKI/IX MECTOHOB; UCIIOJIB3Yys
OIMHUCAHUC UCCIICAOBAHUSA, BBIACIATH IIPOBEPACMOC NPCAIIOJIOKCHUC, OICHHUBATL IPABUJIbHOCTL NOPAAKA
MMPOBCACHUA UCCIICA0OBaHUsA, ACIaTh BBIBOIBI,

—  TPOBOJUTH OIBITHI 1O HAOTIOACHUIO (PU3MUECKUX SBICHUH HIM (U3NYECKUX CBOICTB Tem
(KanuJuIIpHbIE SBJIECHUS, 3aBUCUMOCTb JABJICHUS BO3/lyXa OT €ro 00béMa, TeMIIEpaTyphl; CKOPOCTH PO
- Llecca OCThIBaHMS/HArPEBaHMS NP U3ITYYCHUU OT I[BETA M3JTyYarolleil/IorIomaroneil TOBepXHOCTH;
CKOpPOCTb UCIAPEHMs BOABI OT TEMIIEPATYPHI KHUIAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; HIEKTPU3aLUs Tell
U B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3apsJI0B; B3aUMOJECHCTBUE MOCTOSIHHBIX MarHUTOB, BU3yajlu3allus
MarHUTHBIX IOJIEH IOCTOSIHHBIX MAarHWTOB; JAEWUCTBUS MAarHUTHOIO IO Ha HPOBOJHHUK C TOKOM,
CBOMCTBa D3JIEKTpPOMarHuTa, CBONCTBA JJIEKTPOABUIATENsl IIOCTOSIHHOIO TOKa): (hOpMYJIHpOBATh
IpoBepsieMble MPEAINOJIOKEHHs, COOMPAaTh YCTAHOBKY M3 NPEAJIOKEHHOI0 000pYI0BaHMs; ONMHUCHIBATH
XO/J1 OIbITa U (HOPMYJIUPOBATH BHIBObL;

— BBIIIOJIHATE HPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCUTCIBHON BIAKHOCTH BO31yXa, CHUJIbI TOKa,
HaIpsKCHUA C UCITOJIb30BAHMEM aHAJIOTI'OBBIX HpI/I60pOB 1 JaT4YHUKOB (1)I/I3I/I‘ICCKI/IX BCIIMYHH, CPABHUBATDH
PE3yIbTAaThL H3MepeHPIfI C y‘{éTOM SaHaHHOfI a0COJIFOTHOH IOTPCIIHOCTHU,

— MPOBOANTH WCCIEAOBAHUE 3aBUCHMOCTH OJHOW (U3MYECKOW BEJIMYMHBI OT JPYrod C
WCIIOJIb30BAHUEM TMPSIMBIX HU3MEPEHHH (3aBUCHUMOCTH COMPOTHBIICHUSI MPOBOJHHMKA OT €r0 JIMHBI,
IUIOIIAM TONEPEYHOr0 CEUEHUsS U YIEIbHOIO CONPOTHBIICHHS BEILECTBA MPOBOJHMKA; CUJbI TOKA,
UYLIEro Yepe3 MPOBOIHUK, OT HAIPSYKEHUS HA POBOJIHMKE; UCCIEA0BAHUE MOCIEA0BATEIBHOTIO U a-
palJIEIbHOTO COEAMHEHUN TPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJIHSTh HM3MEPEHUs, CIENys TPEeIIOKCHHOMY IUIaHy, (DUKCHPOBATh Pe3yJabTaThl IMOJy4YCHHOU
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JIeIaTh BBIBOJIBI IO PE3YyIbTaTaM HUCCIICIOBAHMS;

— TMPOBOJUTH KOCBEHHBIC M3MEPEHUs (PM3MUECKUX BETUYMH (yAeTbHas TEIJIOEMKOCTh BEIIECTBa,
COTIPOTHUBIICHUE MPOBOJIHHUKA, pa00Ta U MOIIIHOCTh AJEKTPUUECKOTO TOKA): IJIAHUPOBATh U3MEPECHUS,
coOupaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys MPEUIOKEHHOW HMHCTPYKIIMUA, U BBIYUCIATH
3HAYEHUE BEITUYUHBIL;

— co0oaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOi
Ha UX ONMMCAaHUA (B TOM YHCJIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMET, MapoBasi TypOMHa, aMIEpMETD,
BOJIETMETpP, CUETUYMK 3JIEKTPUUYECKOM HSHEpPruu, 3JIEKTPOOCBETHTEIbHBIC MPHOOPHI, HAarpeBaTeNIbHBIC
AMEKTPONpUOOpHl (IIPUMEPHI), AIEKTPUUECKUE MPEJOXPAHUTENH; DJIEKTPOMArHUT, 3JIEKTPOABUIATENb
MOCTOSIHHOTO TOKAa), HCIOAb3ysl 3HAHUS O CBOWCTBAaX (U3NYECKUX SIBICHUH U HEOOXOAUMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIe TEXHUUYECKUE YCTPONCTBA M U3MEPUTENIbHbIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, IBUraTEIb
BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOI, PEOCTAT); COCTABJIATH CXEMbl JJIEKTPUYECKUX Lened c
[IOCJIEIOBATENIbHBIM U MapauIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3linyas yCIOBHbIE 0003HAYECHUs
3JIEMEHTOB JIEKTPUYECKUX LENEH;

— MPUBOJUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHUH B MOBCEAHEBHOW JKU3HU JJIs1 0OecrieueHnst 6€30MacHOCTH MPU 0OpaIleHuu ¢ Mpudo
- paMH U TEXHHYECKHMMH YCTPONCTBaMHU, COXPAHEHUS 3I0POBBS M COOIIOJCHUS HOPM SKOJIOTHIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYIIECTBJIATH IOMCK MH(popManuu Qusnueckoro conepxkanus B cetu MHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAaHUM U MyTEM CpaBHEHHUS JOMOJHHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(OpMAIHIO,
KOTOpast ABJSIETCS MPOTUBOPEUHUBOI MM MOKET OBITh HEIOCTOBEPHOM;

— HCHOJIB30BATh MPH BBHIIIOJHEHUN YUEOHBIX 33/1aHU HAYYHO-TIONYJISIPHYIO JINTEpaTypy pusmueckoro
COJIEp)KaHus, CIPaBOYHBIE  MaTepuanbl, pecypcsl cern  MHTepHer; Biagers  npuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIK U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— Cco3J1aBaTh COOCTBEHHBIE NMHUCBMEHHbIE M KpPaTKHE YCTHbIE COOOIIeHMs, 00001as nHPOPMALUIO U3
HECKOJIbKUX UCTOYHHKOB (DU3MUECKOr0 COAEPIKaHUs, B TOM YHUCIIE yOJINYHO MIPEACTABIATh PE3YIbTaThl
IIPOEKTHOM MM HCCIIEJOBATEIbCKON JESATENIbHOCTH; IPU 3TOM I'PaMOTHO HCIOJb30BaTh M3YYEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOXKAATH BRICTYIUICHNE MPE3EHTAINEH;

— IIPpHU BBIIIOJIHCHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX IIpoucCCoB pacCnpeCaCiisATb
0053aHHOCTH B rpymnmne B COOTBETCTBUHU C IIOCTABJICHHBIMH 3aJa4aMu, CJICAWUTD 3a BBIIIOJTHCHHUEM IlJIaHA
I[CﬁCTBHfI H KOPPCKTUPOBATH €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIN BKJIaA B ACATCIbHOCTL I'PYIIIIbI;
BBICTPAaNBAThb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>JICTBI/IG, IMPOABJIAA TOTOBHOCTD pa3pClliaTh KOH(bJII/IKTBI.



TEMATHYECKOE IIJIAHUPOBAHHUE

BELIECTBA: OIBITHI C PACTBOPEHHUEM Pa3/INYHBIX BEILECTB B BOJE;
Pemenne 3a1a4 0 OIIEHMBAHHIO KOJIIMYESCTBA ATOMOB HIIM MOJICKYII B €IHHUIIE 00bEMa BEIIeCTBa;
AHanu3 TeKcTa IpeBHHUX aTOMHUCTOB (HampuMmep, GpparmenTa noamsl JIykpenus «O npupose Bemein») ¢
H3II03KEeHHEeM 000CHOBAHHII aTOMHOH TUIIOTE3bI (CMBICIOBOE uTeHne). OLeHKa yOeJUTEIHOCTH dTHX
000CHOBAHMIA;

OOBbsicHEeHHE OPOYHOBCKOTO JIBIDKEHUS, SIBIEHAS UG (Y3HUH pa3Inunii MeXIy HUIMH Ha OCHOBE
TIOJIOXKEHUH MOJIEKYIISIPHO-KHHETHIECKOI TEOPHH CTPOCHUS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3JIM4Ui B CTPOCHUH Ia30B, XKUIKOCTEH U TBEPIBIX T C HCIIOIb30BAaHHEM
TIOJIOXKEHUH MOJIEKYJISIPHOKHHETHIECKOH TEOPHHU CTPOESHHUS BEIECTBA;

ITpoBeneHne ONBITOB IO BEIPAIIUBAHHIO KPHCTAILIOB IOBAPEHHON COJIM MWIIM caxapa;

IpoBeneHne 1 0OBICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX KAIMILIIPHEIC SIBIICHUS U SIBJICHHE
CMaunBaHUS;

OObsACHEHNE PO KaMJLUIAPHBIX SBJICHUI 11 MOCTYIUIEHHS BOJbI B opranu3m pactenuit (MC —
Ouosorus);

Hab6nronenue, nposeeHye U 00bsICHEHUE ONBITOB MO HAOIIOJEHHIO TEIUIOBOTO PACIIMPEHUS Ta30B,
JKMJKOCTEH U TBEPIIBIX TEI;

OObsCHEHNE COXpaHeHUsI 00bEMa TBEPIBIX TeJ, TEKYUYECTH KHIKOCTH (B TOM YHCIIE, Pa3HUIIbI B
TeKy4ecTd IJIs Pa3HbIX )KHIKOCTeH), JaBIeHNUS Ta3a;

ITpoBeneHue ONMBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTD JaBICHUS BO3LyXa OT ero 00bEMa i
HarpeBaHus WM OXJIaKICHUS,H UX 00BbACHEHHE HA OCHOBE aTOMHO-MOJIEKYISIPHOTO YUSHHUS; AHAIIN3
INAKTUYECKUX CUTVAITUNA. CRIRAHHERIX CO Cﬁﬁﬁwﬂﬂﬁ Y TRENITRIX TEI

Ne | HanmenoBaHue paszenos u tem | KoanmuecTso yacos Jara Buasl nesiteIbHOCTH Bussi, D1eKTpOHHbIE
n/m | IporpaMmsbl H3Y4eHHs dopmbl (uudposbie)
BCEro | KOHTPOJILHBIE | MPAKTHYECKHE KOHTPOJIsl | o6pa3oBaTebHbIE
padoTsl padoTsl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenne u cBoiicTBa Bemecra | 7 1 1 Habuo/ieHue 1 MHTEpIPETaLys ObITOB, CBUACTEIbCTBYIOMIHX 00 AaTOMHO-MOJIEKYJIIPHOM CTPOCHHUH




1.2.

TenoBblie npoueccol
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OG60CcHOBaHKE MPABUIT H3MEPEHUS TEMIIEPATYPbI;

CpaBHEHHUE Pa3IMYHBIX CIOCOOOB H3MEPEHHS U LIKAJ TEMIICPATYPBhI;

Hab6nroneHue 1 00bICHEHUE OIBITOB, IEMOHCTPUPYIOLINX H3MEHEHNE BHYTPEHHEH SHEPruu Tena B
pesyJbTate TEMIonepeayn U padOThl BHEIIHUX CUIL;

Habmonenue u 00bSCHEHHE OIBITOB, 00CYXICHHE IIPAKTHISCKUX CUTYAIHH, AeMOHCTPHPYIOIIIX
Pa3NMYHbIE BUABI TEILIONEPEeIaull: TeIUIONPOBOAHOCT, KOHBEKIIUIO, H3TydeHHE;

HccnenoBanue sBIeHUS TEIUI000MEHA IPH CMEIINBAHUN XOJIOAHON U Topsideii BOABI;

HabmoneHne ycTaHOBIEHHUS TEINIOBOTO PABHOBECHS MEXK/Iy Topsideil 1 XOI0IHOH BOJION;
Omnpenenexne (I3MepEeHNE) KOJIMIECTBA TEIIOTHL, IIOTYyYSHHOTO BOJON IPH TEIIIOOOMEHE ¢ HarpeThIM
METAJUTHIECKHM IUIHHAPOM;

Omnpenenenne (I3MepeHNE) yASIbHON TEIIOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBS3aHHBIX C BBIYUCICHHEM KOIMYECTBA TEIUIOTH U TEIUIOEMKOCTH IIPU
TEeII000MeHe;

AHanu3 cuTyanuil IPaKTHIECKOTO UCIIONb30BAHMS TEIIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB,
HaIpuMep B HEJIIX HeprocOe peskeHus: TeIION30JLHs, dHeprocoeperarolie KpbIiH,
TEPMOAKKYMYJITOPHI U T. 1.;

HabnroneHue sBneHuil HCapeHust 1 KOHJICHCALUHY;

HccnenoBanue nporuecca HCIAPEHHs Pa3IMUHbIX KUIKOCTEH;

OObsCHEHHE SBICHHIT HCIIAPEHHS M KOHICHCALIMK Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYCHHS;
Habmozienue 1 00bCHEHHE IIPOLIecca KUIIEHHS, B TOM YHCJIE 3aBHCUMOCTH TEMIIEPATyPbl KUIICHUS OT
JIaBJICHHUS;

Onpezenexue (M3MepeHNe) OTHOCUTEILHON BIKHOCTH BO3/yXa;

HabozieHue nporecca IIIaBIeHHs KPUCTAILIHYECKOro BEIECTBA, HAIPUMED JIbJIa;

CpaBHeHHE IPOLECCOB IIABICHUs KPUCTAIUNIMYECKHX Tel M pa3MArYeHus IIPH HarpeBaHUU
amopdHbIX Te;

Onpezenenne (M3MepeHUe) yaenbHON TeIIOTH IUIaBaeHus Jbaa. OObsCHEHNE SBICHUI ITaBICHHUS 1
KPUCTAJUTH3AIHH HAa OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Pemenne 3a1a4, CBSI3aHHBIX ¢ BBIYHCICHIEM KOJINYECTBA TEIUIOTHI B IPOLECCaX TEILIONEepeadn Ipu
IUIABJICHUH M KPUCTAIUTM3ALHH, HCIIAPEHUH W KOHJICHCAIINH;

AHanm3 CHTyanuil NPaKTHIECKOTo MPUMEHEHHUS SIBICHUH TUIABJICHHS U KPHCTAIUIM3AINHI, HAIIPHMeED,
TMOJIyYEeHHE CBEPXUHCTHIX MaTEPHAJIOB, COIEBast Tpelka 1 Jp.;

Anamus3 paboThl ¥ 00BSICHEHNE IPUHIIAIA AeHCTBHUS TEIIOBOTO JIBUTATEIS;

BrIunciieHne KomdecTBa TEIUIOTEl, BRIIENSIONErocs PH CrOPAHUH Pa3INIHBIX BHIOB TOILINBA, U
KIIJ{ nBurarens;

OO6cyxIeHHe SKOJOTHIECKHX TTOCIIEICTBUH HCIIOIB30BaHMUS IBUTATEIIeH BHYTPEHHETO CTOPaHWs,
TEIUIOBEIX | rujipodnekTpocTaninii (MC — 3KoJIoTHs, XUMHS);

HWtoro no pazaeny

30

Pa3nen 2. DnexkTpHyeckue 1 MATHUTHBIE

SIBJICHU

2.1.

DJIeKTpUYecKHe 3apsabl.
3apsikeHHBIE TeJIa H HX
B3auMojielicTBHe

6

Habmonenue 1 mpoBeeHNE OIBITOB 10 AJIEKTPU3ALMH TeJI IPH CONPUKOCHOBEHUH M HHAYKIHE;
Habmonenne u 00bsCHEHHE B3aMMOICHCTBHS OTHOMMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX TElT;
OObsACHEHNE MPUHIUIIA JEHCTBUS IEKTPOCKONA;

OOBsICHEHHE SBICHHUHN dIEKTPH3ALHMH TIPY CONPUKOCHOBEHUH TeJ M HHAYKIHEH ¢ HCIIOIb30BaHUEM
3HAHUI 0 HOCHTEISIX JJICKTPUUECKUX 3aPS/IOB B BELIECTBE;

PacriozHaBanue U 00BSCHEHNE SBICHUH JICKTPU3ALUH B TOBCEIHEBHON KU3HH;

Habmonenne u 00bSCHEHNE ONBITOB, WUTIOCTPHPYIOMINX 3aKOH COXPAHEHHS MEKTPHIECKOTO
3apsiaa;

HabmroneHue ombITOB 10 MOASIUPOBAHHUIO CHIIOBBIX JIMHUH 2JIEKTPUYECKOTO TOJS;

HccenenoBanue ACHCTBUS IEKTPUUESCKOTO 1101 HA MPOBOIHUKH M AUIJCKTPUKH;




2.2.

IMocTosiHHBIN 31eKTPHYECKHIA
TOK
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HabmosieHue pa3iiaHbIX BUJIOB CHCTBHSA 3EKTPHUECKOr0 TOKa 1 0OHApYKEHHE ITHX BUI0B
JIeHCTBHS B TOBCEAHEBHON KU3HU;

COOpKa 1 HCTIBITAHUE DJIEKTPUYECKOI LIEMH TIOCTOSIHHOTO TOKA;

HW3Mepenne CHIbl TOKa aMIEPMETPOM;

H3Mepenue dIeKTPHIeCcKOro HAPSDKEHHS BOIBTMETPOM;

IpoBeneHne 1 0OBIACHEHHE ONBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JICKTPUIECKOTO
CONIPOTUBIEHHS IPOBOJHHKA OT €T0 JIMHBL, IUIOM[aNH IIONEePEYHOr0 CEUSHHS i MaTepuana;
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 PE3UCTOP, OT CONPOTHBIICHUS
Pe3HCTOpa U HANPsDKEHHUSHA PE3UCTOPE;

ITposepxa mpaBuIa CI0KEHHS HANPSDKEHUH IIPH MOCIIE[0BATEILHOM COSANHEHNH JIBYX PE3HCTOPOB;
AHanu3 cuTyanuil OoCIe0BaTEIBHOrO U apalIeIbHOTO COSUHEHHS IPOBOAHUKOB B JOMAITHHUX
JNMEKTPUYECKUX CeTSX;

Pemenne 3a1a4 ¢ Ucnonb30BaHueM 3akoHa OMa U (popMyIT pacuéTa dIeKTPUIECKOTO COPOTHBICHHS
TIPH NIOCTIEJOBATENEHOM H TTapalIeIbHOM COSJUHEHNN POBOAHUKOB;

Onpenenerne paboTHI NEKTPUIECKOT0 TOKA, IPOTEKAIOIIETO Yepe3 PE3UCTOP;

OrnpeieneHne MOIHOCTH JIEKTPHYECKOr0 TOKa, BBIACIAEMOIl Ha PE3UCTOPE;

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Yepes3 JIAMIIOUKY OT HANPsHKCHUS HA HEel;

Onpenenenue KI1/] Harpesarens;

OObsACHEHNE YCTPOHCTBA U NPUHLIUIIA ACHCTBHS JJOMAIIHUX JJIEKTPOHATPEBATENBHBIX IIPUOOPOB;
OObsCHEHHE MPUYMH KOPOTKOTO 3aMbIKAHUS 1 MPUHIUIA ACHCTBUS IUIABKUX IPEIOXPaHUTEIICH;
Pemenue 3anaq ¢ ucnonb3oBanueM 3akona Jxoyns—Ilenna;

Habmronenue BO3HUKHOBEHUS YIEKTDUYECKOTrO TOKA B XKUIKOCTH:

2.3.

MarnuTHble sIBJICHUSI

HccnenoBanue MarHUTHOIO B3aHMOJIEHCTBHS OCTOSHHBIX MarHUTOB;

Vi3yyeHne MarHUTHOTO IIOJIS IOCTOSTHHBIX MarHUTOB IIPH HX O0BbEAMHEHNH U Pa3JeeHHN;
ITpoBeneHue ONMBITOB 10 BU3YaIH3aLlHH I0JI HOCTOSHHBIX MArHHTOB;

W3yuenue sBieHUs] HAMarHUYUBaHUS BEIIECTBA;

HccnenoBanue AeiCTBUS 2MEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY;

ITpoBeneHue ONMBITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTD CHJIBI B3AUMOSHCTBHS KATYIIKU C TOKOM U
MarHuTa OT CHJIbl U HallpaBJIEHHS TOKA B KaTYIIKE;

AHanu3 cuTyanuil IpaKTHIECKOTO IPUMEHEHHUS 3eKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX
YCTpOiCTBaX, IPOMBINIICHHOCTH, MEIHIINHE);

W3yuenue neiicTBYS MarHUTHOTO MOJISL HA TIPOBOJHUK C TOKOM;

W3yuenue 1elcTBUS IIEKTPOIBUTATEN;

W3smepenue KI1/I anekTpoBUraTenbHON yCTaHOBKY;

PacrosHaBaHue U aHATU3 Pa3IHIHBIX IPUMEHEHUH JIIeKTpoABUraTeNneil (TpaHcopT, OBITOBBIE
ycTpoiicTBa U JIp.);

2.4.

DJIeKTPOMATHUTHASL HMHAYKIHS

OMnbITHI TIO HCCIICIOBAHUIO SIBJICHUA 3HeKTp0MaFHHTHOﬁ MHIAYKIUHU: ACCICAOBAHNC HM3MEHEHUN
3HAYCHUA U HAIIPABJICHUS UHAYKIIMOHHOT'O TOKA,

Hroro no paszzeny
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PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Bunel,
n/n H3y4eHHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJISt
padoThI padoThI
1. | OcHoBHBIE TIOJIOKEHUS 1 0 0
MOJICKYJISIPHO-KHHETUIECKOM
TEOPHUH CTPOCHHUS BEIIESCTBA
2. | Mopenu TBEPIOTO, JKUIKOTO U 1 0 0
ra3000pa3HOro COCTOSHUM
BelIeCTBA
3. | BxonHas koHTpobHas paboTa 1 1 0 Bxonnas
KOHTPOJIbHAS
pabora;
4. | CmauuBaHue 1 0 0
5. | KanwmisipHbie sIBICHHSL. 1 0 1
JIaboparopHas padota Nel
"N3yueHne KanuuIIpHbIX
sIBJICHUI"
6. |Kpucrammmueckue u amopdusie |1 0 0
TBEPABIE TEIIA
7. | TernoBoe pacmmpenue u cxarue |1 0 0
8. | Temmeparypa. BuyTpenHsist 1 0 0
JHEpPTUs
9. | CiocoObl u3MEHEHHS 1 0 0
BHYTpPEHHEH SHepruu
10. | Buasl Teruionepenauu 1 0 0
11. | Bunsr Tertonepenadn 1 0 0
12. | Temonepenaua B npupoie u 1 0 0
TEXHHUKE
13. | KonuuecTBo TewioTel. YaensHas |1 0 0
TEIUIOEMKOCTD BELIECTBA
14. | Teutoo6men. JlaboparopHas 1 0 1
paborta Ne2 "HUccnenoBanue
SIBJIGHUS TETNIOOOMEHA TPU
CMEIIMBAHUU XOJOTHOU U
ropstaeit BoasI"
15. | Pewrenue 3ama4 mo Teme 1 0 0

"TemmooomeH"




16.

YpaBHEHHE TEIJIOBOTO OanaHca.
JlaboparopHuast pabora Ne3
"OnpeneseHue yaeiabHOM
TEIIOEMKOCTH BelecTna"

17. | Pemrenue 3a1a4 1o TeMe
"Temnooomen"

18. | IlnaBneHue u oTBEpACBAHIE
KPUCTAINTNYECKHUX BEIICCTB

19. | YaensHas Temuiora maBiIeHUs.

20. | [TapooOpa3oBaHue u
KoHAeHcauus. Mcnapenue

21. | ITapoobpa3zoBanue u
KoHneHcanus. Mcmapenue

22. | 3MmepeHue BIaXXHOCTH BO3IyXa.
JlaboparopHast pabora Ned
"OnpeneneHne OTHOCUTEIbHOM
BJIQKHOCTH BO31yxa"

23. | Kunienue. Y nenpHas TeIuiora
napooOpazoBaHUs

24. | Peuienue 3a1a4 1o TeMe
"N3MeHeHne arperaTHbix
COCTOSIHUH BerecTna"

25. | DHeprus TOIIMBA. Y IelbHAs
TeIJIOTa CTOPaHUs

26. | IIpuHIMITBI pabOTHI TEIIOBBIX
neurateneii. KIT/] Temiororo
JBUTATENS

27. | Peuienue 3a1a4 1o TeMe

"TenmoBble ABiIeHnA". Buasl
TEeIJIoNepeaun, KOJIMYECTBO
TEIUTIOTHI, U3MEHEHHUE arperaTHbIX
COCTOSIHUM BEIISCTBA, BIAXKHOCTH

BO3ayXa"




28.

Pemrenue 3agad mo reme
"TerioBble aBiaeHud". Bunnl
TEeIJIoNepeIaun, KOJIMYECTBO
TEIJIOTHI, U3BMEHEHHE arperaTHbIX
COCTOSIHUM BEILECTBA, BIa)KHOCTh
BO3YyXa"

29. | O6o0IaroIUil YPOK 10 TEME
"TennoBele siBIeHUS"

30. | KourponbHas padora Nel 1o
teMe "TemioBbie siBeHus"

31. | DnexkTpu3anys Tel.
B3anMozeincTere 3apsyKeHHbBIX
ten. 3akon Kynona

32. | DnexTpuyeckoe moJie.
Hanpsoxennocts nosia. [Tpuaimn
CYIIEPIO3UIINH IEKTPUIECKUX
osen

33. | Hocuremnu s1eKTprUIecKux
3apsA0B. 3aKOH COXPaHEHUS
AIIEKTPHUYECKOTO 3apsizia

34. | Ctpoenue atoMa

35. | [IpOBOAHVKY M TUAJICKTPUKH.

36. | O600MIIAtOIIHIi YPOK TT0 TEME
"DnexTpudecKue 3apssl.
3apshKeHHBIE Tela U UX
B3auMozeiicraue"

37. | Dnextpudeckuii Tok. Cuiia Toka

38. | UcTouHMKH TOCTOSIHHOTO TOKA

39. | leficTBHS IIEKTPHUECKOTO TOKA

40. | DneKTpUYECKHIA TOK B
KHUJIKOCTSX M ra3ax

41. | DnekTpuyecKas 1erb.
JIaGoparophas paboTa Ne5
"COopka u rpoBepka padoThI
AJIEKTPUYECKON e
MOCTOSIHHOTO TOKA"

42. | Cua Toka. JlaboparopHas

pabota Ne6 "M3mepenue cuibl
TOKa"




43.

DJIEKTPUYECKOE HAMPSIKEHHUE.
JIaGoparopnas pabota Ne7
"N3mepenue HampsokeHus"

44,

COHpOTI/IBJ'IeHI/Ie IMPOBOAHHKA.

45.

3axon OMa 1J1s yyacTKa Lenu

46.

VY nenbHoe CONPOTUBIICHHE
BEIIECTBA.

47.

Peocrat. JlaboparopHas
pabotaNe8 "PerynmupoBanue
CWJIBI TOKA peocTaToM"

48.

[TocnenoBarenbHOE COETUHEHUE
npoBoAHHUKOB. JlabopaTtopHas
pabota Ne9 "IIpoBepka nmpapmiia
CJIOYKEHUS HAIIPSKEHUHN ITPU
MOCIIEI0BATEILHOM COCTUHEHUN
JIBYX PE3UCTOPOB"

49.

[TapannensHOE coeAMHEHNE
MIPOBOIHHUKOB.

50.

CmMeln1aHHbIE COCIUHCHU A
IIPOBOAHHUKOB

51.

Pabora 1 MoIHOCTh
3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa—Jlenna

52.

Pacuér paboTel u MOIITHOCTH
Toka. JlaboparopHas omnbita Nel0
"Onpenenenue paboTsl U
MOIIIHOCTH 3JIEKTPUUYECKOT0 TOKA,
BBIIEJISIEMO Ha pe3uctope”

53.

DneKTpOoNpoBOaKa U
NOTPEeOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

54.

Pemenne 3agau no remam "Cuia
TOKa, HalpsDKEHUE,
compoTHuBIIeHNe, 3akoH OMa 115t
ydacTka IenH, yIeIbHOoe
COTIPOTHUBIICHNE, COCTUHECHHUS
MIPOBOJITHUKOB"




55.

Pemenue 3anay no temam "3akoH
Owma muis yyacTka 1en#, pabora u
MOIIIHOCTb TOKQ, 3aKOH J[K0yJs-
JIenna"

56.

Oo6o0maromuit ypok o Teme
"DnexkTpuueckue aBiaeHu"

57.

Kontposnbnas padota N2 1o
TeMe "DJIEeKTPUUYECKUE ABICHUS"

58.

MarnauTHOoe nosie. OnbIT
Opcrena. JJaboparopras
paboraNell "HccnenoBanmue
JEACTBUSA JIEKTPUUECKOTO TOKA
Ha

MarHMTHYIO CTPEiKy "

59.

MaruuTHOe nose
ANEKTPUYECKOTO TOKA.
Onextpomaraut. JlabopaTopHas
pabora Nel2 "OmbIThI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
CUJIBI B3aUMO/ICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl TOKA U
HaIpaBJIeHUs TOKA B KaTyIike"

60.

IlocTosIHHBIE MArHUTBI.
JlabopaTtopHas padota Nel3
"N3y4yeHre MarHUTHOTO TOJISt
MIOCTOSIHHBIX MarHUTOB MPH UX
00bEeTMHEHNH U pa3aeraeHun"

61.

MaruauTtHoe nosie 3eMIId U ero
pOJIb IS 5KM3HU Ha 3emiie

62.

QHGKTpOI[BI/IFaTCJ'H) IMOCTOSAHHOI'O
TOKa

63.

QHGKTPOJIBI/IFaTeJ'IB IIOCTOSITHHOI'O
TOKa.

64.

KIII anexkrpoasurarens

65.

3JICKTpOMaTHI/ITHa$I WHAYKIOUA

66.

[ToBTOpEeHMe u 060061IeHNE
coJiepkaHus Kypca Gu3nku 8
kiacca. Tema "TemtoBbie
SIBJICHUS "




67. | TloBTOpenue u 06001ICHNE
cojiepkaHus Kypca Gpu3mnku 8
kiacca. Tembl "DnekTpuueckue u
MarHuTHBbIC sIBJICHUS"

68. | [IpomMexyTouHast aTTECTALH: 1
UTOrOBasi KOHTPOJIbHAs paboTa
OBLIEE KOJIMYECTBO YACOB 68 13
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