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NNOACHUTEJ/IbHAA 3AIINCKA

N =

Copneprxanue MmporpamMMbl HAIllpaBIeHO Ha (OPMHPOBAHHWE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIUXCS M OPraHM3alUI0 M3ydeHHs (pu3ukum Ha
NeSITEIbBHOCTHON OCHOBE. B Hell yuuTBIBAaIOTCS BO3MOXKHOCTH mpeamera B peanusauuu Tpedoanuii. ®I'OC OOO k miiaHUpyeMbIM JTUYHOCTHBIM U
MeTanpeIMETHBIM pe3yabTaTaM 00yUdeHHUs, a TAK)KE MEXKIPEIMETHbBIE CBS3H €CTECTBEHHOHAYYHbIX Y4EOHBIX IPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUsl.

OBILIAA XAPAKTEPUCTHKA YYEBHOTI'O ITIPEAMETA «®U3UKA»

Kypc ¢usukn — cucremooOpasyronuii jis €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PU3UUYECKHE 3aKOHBI JIeKaT B OCHOBE
MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMUEH, Ouosorue, actpoHoMueil u gusndeckoir reorpadueii. ®u3nka — 3TO NPEeaMET, KOTOPBI HE TOJBKO
BHOCHUT OCHOBHOM BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO M MPEAOCTABISIET Haubosee sCHbIe 00pa3Ibl MPUMEHEHHUs] HAYYHOTO METOJIa
MO3HAHMS, T.€. Croco0a MOTydeHHUs] TOCTOBEPHBIX 3HaHWI 0 mupe. Hakonern, ¢pusmka — 3TO MpeAMET, KOTOPBIA HApsAILy C APYTUMHU €CTECTBEHHO-
Hay4YHBIMH TPEIMETaMU JOJDKEH JaTh IIKOJIBHHKAM TPEICTABIICHHE 00 YBIEKATEIHPHOCTH HAYYHOTO HCCIICOBAHUS U PAJOCTH CAMOCTOSITEIHHOTO
OTKPBITHSI HOBOT'O 3HAHUSI.

Onna w3 THaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHHUs COCTOMT B (OPMHPOBAHWU €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH M HMHTEpeca K Hayke y OCHOBHOM Macchl O0Oy4arouiuxcsi, KOTOpble B JajbHEiIIeM OyAyT 3aHSAThl B CaMbIX pa3HO 00pa3HBIX cdepax
nesitenbHOCTH. Ho He MeHee Ba)kHOM 3a/1aueil sIBJII€TCS BBISBICHUE U MOJATOTOBKA TaJAHTJIMBBIX MOJIOJBIX JIIOJEH ISl MPOJOJIKEHHUsT 00pa3oBaHUs U
JTanbHEHIIeH TpoQecCHOHATbHONW IEATEILHOCTH B OO0JACTH E€CTECTBEHHOHAYUYHBIX MCCICIOBAHUM M CO3JaHWU HOBBIX TexHojorui. CoryiacHo
MPUHATOMY B MEXIYyHApOJIHOM COOOIIECTBE OIpeneneHno, EctecTBeHHOHAayYHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH UY€lIOBEKa 3aHUMAaTh AKTHBHYIO
IPaXIAHCKYI0 MO3UIMIO0 MO OOIIECTBEHHO 3HAYMMbBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCA
€CTECTBEHHOHAyYHBIMU HJIesiMU. HaydHOTrpaMOTHBIN YelIOBEK CTPEMHUTCS y4aCTBOBATh B apT'yMEHTUPOBAHHOM OOCYXACHUU MPOOIIEM, OTHOCSIINXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTUSM, YTO TPEOYEeT OT HEro CJIEIYIOLUX KOMIIETEeHTHOCTEH:

HAaY4YHO 0OBACHATH SABJICHUS,
OLCHMNBATh U IOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHU,
HHTCPpHIPCTUPOBATD AAHHBIC N UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA JIA IIOJTYYCHHU BBIBOJOB.

I/IBYLIGHI/IC (I)I/IBI/IKI/I CIIOCOOHO BHECTH pemaloumﬁ BKJIaa B (l)OpMI/IpOBaHI/Ie eCTeCTBeHHOHay‘IHOﬁ T'paMOTHOCTH o6yqa10m14xc;1.

HE/IN U3YYEHUA YYEBHOT O IPEAMETA «®U3NKA»



Lenu n3ydyenus: GU3UKM Ha ypOBHE OCHOBHOTO 00IIero oopa3oBanus omnpeneneHsl B Konnenmnuu npenogaBanus yaeOHoro npeamera «Dusuka» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepanum, peann3yromux 0CHOBHBIE 0011e00pa30BaTebHBIC MPOTPaMMBbI, YTBEPKACHHON pElICHHEM
Komnernun Munucrepcrsa npocsenieans Poccuiickoit @eneparuu, mpotokoin ot 3 nekadps 2019 r. Ne [1K4BH.

Lenu usyuyenus pusuku:

MpuoOpeTeHNe HHTEPECa U CTPEMIICHUS 00YJArONIUXCS K HAYYHOMY U3YYEHHUIO TMPHUPOJIbI, PAa3BUTHE HMX MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEMN;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METO/I€ TMO3HaHUs U (POPMHUPOBAHKE UCCIIEAOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBIICHUSIM;
(dhopmMupoBaHUEe HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yUeHUs OCHOB CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
(hopmMupoBaHUE MPEICTABICHNUN O pOJIH (PU3UKH JIJIST PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHI;

pa3BUTHE TIPEICTABICHU O BOBMOXKHBIX chepax Oymymieit mpodecCuoHaTbHON IeATeTLHOCTH, CBI3aHHON ¢ (PM3UKOH, MOJITOTOBKA K JAJIbHEHIIIEMY
00yuY€HUIO B 3TOM HaIlpaBJICHUU.

JlocTivkeHne ITUX IeNeil Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHust 00ECIIeYNBACTCS PEIICHUEM CJISTYIOIINX 3a/1a4:

proOpeTeHne 3HaHuil O AUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXaHMUECKUX, TEIIJIOBBIX, MEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
nproOpeTeHne yMEHUI ONUChIBAaTh U OOBACHATH (PU3UYECKUE SIBJICHUS C UCIIOIb30BAaHUEM MOJTyYE€HHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX pacUE€THBIX 3a]]au C UCIOJIb30BaHUEM (DPU3UUYECKUX MOJENeil, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX
3azay;

pa3BUTHE YMEHUN HAOIIOJATh MPUPOTHBIE SBJICHUS U BBITIOJIHSATH OIBITHI, TAOOpATOpPHBIE pabOThI U SKCIEPUMEHTAIbHbIE UCCIIE0 BAHUS C
HCI0JIb30BAHNEM U3MEPHUTENbHBIX PUOOPOB;

OCBOEHHE TPUEMOB pabOTHI ¢ HH(MOpMaLel GU3NIECKOTo CoAep KaHus, BKIYas HHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH; aHAIHU3 U
KPUTHYECKOE OIICHUBaHKHE NH(OPMaLIUU;

3HaKOMCTBO CO chepamu nMpodeccruoHalbHOMN e TENbHOCTH, CBI3aHHBIMU ¢ (DU3UKOM, 1 COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha
JOCTHXKEHUIX (PU3UUECKOIN HAYKH.

MECTO YYEBHOT'O IPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢Qusuka sBisiercs o0s3aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 00miero oOpaszoBanus. JlaHHas mporpaMmma
mpeaycMaTpuBaeT u3ydeHue Gu3nku Ha 6a30BOM ypoBHE B § Kitacce B 00béMe 68 dacoB 1Mo 2 yaca B HEMEINIO.

COAEPKAHHUE YYEBHOI'O ITIPEAMETA

Pa3gen 1. TermioBblie IBJICHUSA



OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTpOEHMs BellecTBa. Macca U pa3mepbl aroMOB M MOJIEKyl. OIBITHI,
MTOATBEPKIAOLIUE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOIN TEOPUH.

Mopenu TBEPIOTO, KUJAKOTO M ra3000pa3HOr0 COCTOSIHUE BemecTBa. Kpucrammyeckue u amopdubie Tena. OObSICHEHHE CBOUCTB Ia30B, KUIAKOCTEH
1 TBEPABIX TEN HAa OCHOBE MOJIOKCHUN MOJEKYISIPHO-KHHETHYECKOW Teopuu. CMauMBaHUE W KAaMWUISPHBIC SBJICHHS. TEIJIOBOE pacIIMPEHUE U
coKaTue.

Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TETNIOBOTO JIBUKEHUS YACTHULL.

Buyrpennsis  sHeprus CrnocoObl HW3MEHEHUsI BHYTPEHHEH OJHEPTHH: TeIUIoNepenadya ¢ COBepIIeHue paboTel. Buasl Temsonepenauu:
TEIIONPOBOJHOCTh, KOHBEKIIHUS, U3TyYEHUE.

KonnuectBo TemnoThl. VYaenbHas TEIJIOEMKOCTh BelIeCTBa. 1€MIO0OOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca.
[InaBnenve W OTBepAECBaHWE KPUCTALIMYECKUX BEIIECTB. YENIbHas TemoTa ruiaBieHus. [lapooOpasoBanue n koHmeHcanus. Mcnapenne (MC).
Kunenue. Y aenpHas Temnora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHHS OT aTMochepHoro naBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIUINBA. Y IeNbHAs TEII0Ta CrOPAHUSL.

[Tpunnumer padoter TermnoBsix aurareneid. KIIJ[ TemmoBoro nmeurarens. TemmoBbie nurarenu u 3ammTa okpyxkaromieit cpeast (MC). 3akoH
COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX mporeccax (MC).

Aemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyszun

. HabGmonenue siBeHnit cMauyMBaHUs M KaTWJUISIPHBIX SIBICHUN
. HabGmronenue TenioBoro pacuiapeHus T

. I3meHenue naBieHus ra3a mpyu K3MEHEHUH 00bEMa M HArpEeBaHUH WIIA OXJIAKICHUHI
. [IpaBuita u3MepeHus TeMrepaTypbl

. Bugp! Teronepenaun

. OXJakJiIeHre Mpu COBEPIICHUH PAOOTHI

. HarpeBanue nipu coBepiieHun paboThl BHEITHUMH CHIIAMH
10. CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HaOmronenue KumeHus

12 .HabnrofeHre moCTOSIHCTBA TeMIIepaTyphl IPHU TUIaBJICHUU
13. Mopenu TEeIIOBBIX ABUTaTENIEN

03O\ DN kW~

Ne)

JlaGopamopHble pa6ombl U ONbIMbI

1. OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHON COJIM MIIM caxapa

3. OnbIThl 1O HAOMIOICHUIO TEIUIOBOTO PACHIMPEHUS Ia30B, )KUIKOCTEN U TBEPIIBIX TEI
4. OmpeneneHue faBieHUs BO3aAyXa B OaloHe MIIpULA



5. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHSI BO3/yXa OT €ro 00bEéMa U HArpeBaHUs MM OXJIKICHUS

6. [IpoBepka TUIIOTE3bI IMHEWHOM 3aBUCUMOCTH JUTMHBI CTOJIONKA )KUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTypsl
7. HaGnroeHre n3MeHEHUs BHYTPEHHEH SHEPTUH TeJa B Pe3yJIbTaTe TEIUIONepeaayr U padOThl BHEIIHUX CHII

8. HccnenoBanue sSBJICHUS TEIIIO0OOMEHA TP CMEITUBAHUU XOJIOIHOM U TOPSIYEH BOIbI

9. OnpexneneHne KOJIUIECTBA TEIUIOTHI, MOJYYSCHHOTO BOJOH MPH TEIUIOOOMEHE C HarpeThIM METAITMYECKIM HWIHHIPOM
10. Onpenenenne yneabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca HCapeHus

12. Onpenenenre OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa

13. Onpenenenne yaeabHOU TEIIOTHI TIJIABICHUS JIb/Ia

Pasaes 2. dyieKTpUYeCcKHe U MarHUTHbIE SIBJIeHUs

Onektpuzarus Ten. JIBa pojaa dmeKTpuUYecKuX 3apsaoB. B3ammoeiicTBre 3apspkeHHBIX Ten. 3akoH KynoHa (3aBHCUMOCTH CHIIBI B3aUMOICHCTBHS
3apSOKEHHBIX TEJT OT BEJTMYMHBI 3aPSI0B U PACCTOSIHUS MEXTY TeJIaMu).

Onextpuueckoe nojie. Hanpspk€HHOCTH aekTpruyeckoro noss. [IpuHImn cynepno3uuu 3IeKTPUUEcKUX 1MoJjiei (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenun snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN deKkTpudeckuil 3apsaa. Ctpoenune atoma. [IpoBOJHUKM M AMAJIEKTPUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKUIT TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKAa. VICTOUHMKM TIOCTOSIHHOTO TOKa. JIeWCTBUS DIIEKTPUUYECKOTO
TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B )KHJKOCTSX U ra3ax.

DnekTpuyeckas nenb. Cuna Toka. DiekTprudeckoe HanpsikeHue. COnpoTUBIICHHE MPOBOJHUKA. Y IEIbHOE CONPOTUBIICHUE BelllecTBa. 3akoH Oma
Uit ygactka uend. [lociaenoBarenbHoe U napajljieIbHOE COEAMHEHUE TPOBOJHUKOB.

PaGora u MOImIHOCTH 3neKTpuuecKkoro Ttoka. 3akoH JDxoyns— JleHma. DnekTpuyeckue ey U MOTPEOUTENH 3JIEKTPUUYECKON IHEPTrUM B OBITY.
KopoTkoe 3aMbikanue.

[TocTrosiHHblE MarHuThl. B3anmonelcTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOe mnosie. MarHuTHoe noje 3eMid U €ro 3HauYeHUe sl )KU3HU Ha
3emuie. OnbiT Opcrena. MarHuTHoe Mojie 3JEKTPUYECKOTO Toka. [IpumeHeHue 3JeKTpOMarHuToB B TeXHUKE. JlefCTBME MAarHMTHOTO MOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOBUTrATENb IOCTOSTHHOTO TOKa. Mcroib30BaHue IEKTPOABUraTENCH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnpiTel @apanes. SABnenHue snekrpomarHuTHoi uHAyKIuH. [IpaBuno Jlenma. Dnexktporeneparop. CrnocoObl MoMydeHUs: dIEKTPUUECKON SHEPTUu.
DNEeKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHUU.

JAemoncmpayuu

OnexTpusanys Tea

JIBa posia JIEKTPUYECKUX 3apA0B U B3aUMOJIEHCTBHUE 3apsyKEHHBIX TeEIl
YCTpOUCTBO U JEHCTBUE IEKTPOCKOTIA

DnexTpocTaTHuecKas HHAYKIUS

3aKOH COXpaHEHHUs IIEKTPUUYECKUX 3aPAI0B

AR A



6. IIpoBOJHUKH U AUIICKTPUKH

7. MopenupoBaHHU€e CUIIOBBIX JIMHUNA AJIEKTPUUYECKOTO MOJIS

8. HCTOYHHMKH MOCTOSIHHOTO TOKa

9. JleiicTBuUS DIEKTPUIECKOTO TOKA

10. DyeKTpUUeCKHil TOK B )KHIAKOCTH

11. I'azoBBI1#1 pa3psin

12. 3mepenue cuiibl TOKa aMIepMeTpoM

13. 3MepeHue 3MeKTpUYeCKOro HaINpsHKEHHUsST BOJIBTMETPOM

14. Peoctar 1 Mara3uH CONpPOTHUBIIEHUI

15. B3aumMoeiicTBHE TTOCTOSIHHBIX MAarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/CIICHUs ITOJOCOB MarHuTa
17. MoenupoBaHUE MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB

18. OnsiT Opcrena

19. MarnuTHO€ noje Toka. DJIEKTPOMATHUT

20. JleiicTBME MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM

21 DnekTpoaBuraTeab NOCTOSTHHOTO TOKa

22. WccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOW MHTYKIIMHA

23. OnbiTel apanest

24. 3aBUCUMOCTH HAIIPaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIIOBUHM €ro BOSHUKHOBEHUS
25. DneKkTporeHeparop NOCTOSTHHOTO TOKa

Jla6opamopHbsle pa6ombl U OnblMbul

1. OnbITel 10 HAOMIOAECHUIO ANEKTPU3ALNU TET UHAYKIMEH U IPU COMPUKOCHOBEHHUH

2. HccnenoBanue NEHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUICKTPUKU

3. COopka u mpoBepKa padOoThI IEKTPUUECKOH 1IETH MOCTOSHHOTO TOKa

4. V3mepeHue u peryaupoBaHHUe CUJIbI TOKa

5. H3Mmepenue u peryaupoBaHue HAPsLKEHUs

6. HccrnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HAMPSHKEHHS Ha PE3UCTOpe

7. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb SJIEKTPUUYECKOTO COMPOTUBIICHHS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAH TMOMEPEYHOTO CEUeHUs U
Marepuana

8. TIpoBepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU TOCTIEI0BATEILHOM COSTUHEHUH IBYX PE3UCTOPOB

9. IlpoBepka mpaBuia Ajsl CHIIBI TOKA MPU apauieIbHOM COSTMHEHUN PE3UCTOPOB

10. Onpenenenne padOThHI YNEKTPHUUECKOTO TOKA, HAYIIETO Yepe3 Pe3ucTop

11. Onpenenenrie MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMOUN Ha PE3UCTOPE



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPE3 JJaMIIOUKY, OT HAIPsHKEHUS Ha HEeH

Omnpenenenue KIIJI narpeBarens

HccnenoBaHre MarHUTHOTO B3aMMOJAEUCTBUSI TIOCTOSIHHBIX MarHUTOB

W3yueHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB IIPU UX 0ObETUHEHUH U pa3AcIeHUN

HccenenoBanue nelCTBUSA IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMO/ICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKA U HAaIIPaBJIEHUS TOKA B KaTyILIKe
N3yuenue nelicTBUS MArHUTHOTO M0JIS HA IPOBOJIHUK C TOKOM

KoHncTpynpoBanue u uzyueHue pabOTHI 3JIEKTPOIBUTATENS

N3mepenne KII/] a5mekTpoaBUraTeIbHOW YCTAHOBKH

OnbITHI 110 MCCIIET0BAHUIO SBJIEHUS SJIEKTPOMArHUTHON MHAYKIMH: UCCIEI0OBAaHUE U3MEHEHUI 3HAaYSHHs ¥ HAIIPaBJICHUS WHIYKIIHOHHOTO TOKa

IIVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3Y/IbTATbI

I/I3Y'-IGHI/IG (1)I/ISI/IKI/I B 8 KJ1acce HaIrpaBJICHO Ha NOCTHXKCHUC O6y‘—IaIOHH/IMI/IC$I JIMYHOCTHBIX, METAIPEIMETHBIX U NIPEAMETHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOTO MpeaMeTa.

JINMYHOCTHBIE PE3YJ/IbTATbI

HampuomuquKoe eocnumanue:

MPOSIBIIEHUE UHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (prU3HuecKoi HayKu;
LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX (PU3UKOB.

Fpam&ancxoe u nyoano-upascmseunoe eocnumaHue.

TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUU OOIIECTBEHHO-3HAYNMBbIX U STHUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHOKCHHH (PU3HKH;
OCO3HAaHHE BKHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEIbHOCTH YU4EHOTO.

Iememuueckoe eocnumanue:

BOCIIPUATUC SCTCTUUCCKUX KAUYCCTB (pHSHqCCKOﬁ HAayKH: eé rapMOHUYHOTO IOCTPOCHUA, CTPOTOCTH, TOUYHOCTH, JITAKOHUYHOCTHU.

l[ennocmu HAYYHO20 NO3HAHUA:



OCO3HAHHE LEHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA NO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHEHILIEH COCTaBIIAIOIEH
KYJIbTYpBHI;
pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM IEATEIbHOCTH.

Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O1AZONONYYUA:

0CO3HaHME LIEHHOCTU 0€30I1aCHOTO 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, B&XKHOCTU IIPAaBUII O€3011aCHOTO TIOBEJCHUS Ha
TpPaHCIOPTE, Ha I0POrax, C ANEKTPUUECKUM U TETJIOBBIM 000PY/IOBAHUEM B JIOMAIIHUX YCIOBHUSIX;
c(OpMHUPOBAHHOCTh HaBbIKA peQUIEeKCUH, TPU3HAHUE CBOETO IpaBa Ha OIIMOKY U TAKOTO )K€ [paBa y APYroro yejaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE YYaCTHE B PEIICHUH MPAKTUUECKHUX 33/1a4 (B paMKax CEMbH, IITIKOJIBI, TOPOJIa, Kpasi) TEXHOJOTUYECKON U COIMAIbHON HAIIPaBIEHHOCTH,
TPeOYIOIMHX B TOM YUCIIEC U (PU3UIECKUX 3HAHHI;
MHTEPEC K MPAKTHUYECKOMY H3Y4YEHUIO Npodeccuid, CBA3aHHBIX C (GUZUKOM.

JKonozuueckoe gocnumanue:

OpHEHTAIIM Ha IPUMEHEHUE (PU3MUSCKUX 3HAHUH JIJIs1 PEIICHHMS 3a71a4 B 00JIaCTH OKPYXKAIOIICH Cpe/ibl, INIAHUPOBAHUS ITOCTYIKOB M OIICHKU UX
BO3MOJKHBIX MOCEACTBUH IS OKPY)KAIOIIIEH CPEeIbI;
OCO3HAHUE TJI0OOATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM M IyTEH UX PEIICHUSI.

Aoanmayusa 00yuaruie2oca K UsMEHANWUMCA YCA08UAM COYUATbHOU U RPUPOOHOUL CPedbl:

HOTpC6HOCTB BO B3aHMOHCﬁCTBHH IIPpH BBIITIOJTHCHHUHU I/ICCJ'IGI[OBaHI/Iﬁ " ITPOCKTOB (bHSI/I‘ICCKOﬁ HaIIpaBJICHHOCTU, OTKPBITOCTb OHLITy W 3HAHUSIM
JPYTHX;

ITOBBINICHUC ypOBHH CBOGﬁ KOMIICTCHTHOCTH 4CpPE3 HpaKTI/I‘IGCKYIO JIEATEIIBHOCTD,

HOTpC6HOCTB B (I)OpMI/IPOBaHI/II/I HOBBIX SHHHHﬁ, B TOM YHUCJIC CI)OpMy.TII/II)OBaTL nacu, IOHATHA, THIIOTC3bI O (1)I/I3I/I‘ICCKI/IX O6’beKTaX H SABJICHUSX,
OCO3HAHUC IICCI)I/II_II/ITOB CO6CTB€HHBIX 3HaHHfI 158 KOMHCTCHTHOCTCﬁ B 06.]'[8.CTI/I q)HSI/IKI/I,

HJ'IaHI/IpOBaHI/Ie CBOCTO paSBI/ITI/ISI B HpI/IO6peTeHI/II/I HOBBIX (I)I/I3I/IIIGCKI/IX 3HaHPII>i;

CTpCMJ'IeHI/IC aHaJ'H/I3I/Ip0BaTB U1 BBIABJIISATH B3AUMOCBA3HU HpPIpO)IBI, O6IJ_[CCTBa 1 3KOHOMHMKH, B TOM YHCJIC C HCIIOJIb30BAHUECM (I)I/ISI/ILICCKI/IX 3H3.HI/II>’I;
OILICHKA CBOUX I[eI\/’ICTBI/II\/’I C y‘léTOM BJIIWAHUSA HA Oprmaquon cpeI[y, BO3MOKHBIX FHO6aHLHLIX HOCHCﬂCTBHﬁ.



METAINIPEAMETHBIE PE3YJ/IbTATBI

YHuBepcanbHbIEC IO3HABATEIbHBIE ACHCTBUS

Ba3zoevle 102uvecKkue delicmeust:

BBISBJISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHUN);

yCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMKI, OCHOBAHHUS JIJIs1 000O0IIEHHS 1 CPAaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHS B pacCMaTPUBAEMBIX (paKTax, TaHHBIX U HAOTIOJEHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SBJIICHUSIM;
BBISIBJISITH IPUYHUHHO-CIICJICTBEHHBIC CBSI3U TIPHU U3yYeHUHN (DU3NUECKUX SBJIICHUM U MPOIIECCOB; I€TATh BBIBOIBI C UCIIOJIH30BAHUEM JICTYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUYEHUH, BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3X (PU3HMUECKUX BEJIUYNH;

CaMOCTOSITEIFHO BEIOMPATH CIIOCO0 pereHust yaeOHo# pu3nuecKkoi 3a1aun (CpaBHEHNE HECKOJBKIUX BAPUAHTOB PEIICHHS, BBIOOp Hanboiee
MTOJIXOJIAIIETO C YIETOM CaMOCTOATEIFHO BBIICIIEHHBIX KPUTEPUEB).

Ba3zoevie uccaedosamesibcKue delicmeusi:

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH [0 CAMOCTOSITENIEHO COCTABIIEHHOMY ILIaHY OIIBIT, HECIOXKHBINA (PU3UUECKUIN IKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEJOBaHUE (PU3HUECKOTO
SIBJIICHUS,

OIICHUBATh HA IPUMEHHUMOCTb U JOCTOBEPHOCTH MH(OPMAIIHIO, TOTYYEHHYIO B XOJ€ UCCIeI0BAHUS HIIM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYITHPOBATH 000OIIECHHS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOACHHUSI, OTIbITA, HCCIIEI0BAHUS;
MIPOrHO3UPOBATH BO3MOXKHOE JallbHElIIIee pa3BUTHE (PU3NUYECKUX MTPOILIECCOB, a TAK)KE BBIABUTAThH MPEIIION0KEHNU 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6oma c uHghopmayueii:

IPUMEHSATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI IIPH MOMCKE U 0TOOPE HHPOPMALIMHU UIIH JAHHBIX C YUETOM MPEUIOKEHHON yueOHOMI
¢bu3nueckoil 3a1aun;

aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3INYHbIX BUAOB U (POPM MpeACTaBICHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAIbHYIO (OpMY IpeAcTaBiIeHHUs HH(POPMALMU U UIUTIOCTPUPOBATh pellaeMble 3a1a4H HECIOKHBIMU CXEMaMH,
JrarpaMMamMy, HHOU rpaguKoi 1 UX KOMOMHALIUSAMH.

YHuBepcanbHble KOMMYHUKATUBHBIE IEWCTBUS
O6weHue:



B X07ie 00CyX/IeH!s y4eOHOT0 MaTepHaia, pe3yIbTaToB Ja00paTOPHBIX padOT M MPOEKTOB 3a/1aBAaTh BOIPOCHI 10 CYIIECTBY 00CYKIa€MOU TEMBI U
BBICKA3bIBATh UJICHU, HAIICJICHHBIE HAa PEICHUE 33/1a4 U TOAJIepKaHue OJ1aroKenaTeIbHOCTH OOIICHMS;

COIIOCTABJIATH CBOH CYKIACHUA C CYKIACHUAMM APYIrux YH4aCTHUKOB Jualiora, O6Hap}I)KI/IBaTI) pas3inine u CXoACTBO HO3I/IIII/II71; BbIpaXaTb CBOIO TOUKY
3pC€HHA B YCTHBIX U TMCBbMCHHBIX TCKCTAX; Hy6JII/I‘-IHO MNpEACTaBJIATE PE3YJIbTATHI BBIITOJIHCHHOI'O (bmnqecxo I'O OIIbITa (BKCHepI/IMeHTa,
HCCTIEI0BaHUs, TIPOEKTA).

CoemecmHas desimeibHOCMb (COMPYJHUYECMEB0):

MTOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHAUBUIyalbHOW pabOThl IPU PEILIEHUN KOHKPETHON (PU3NYECKON MPOOIIEMBI;
MIPUHUMATD L€ COBMECTHOMN JESITeIbHOCTH, OPraHU30BbIBATh IEHCTBUS MO €€ TOCTHKEHUIO: PACIIPENENSITh POJIM, 00CYKIaTh MIPOLIECCH] U
pe3yNbTaThl COBMECTHOU pabOThI; 00001IaTh MHEHUS HECKOJIBKUX JIFO/IEH;

BBITIOJIHATH CBOIO YaCTh pa0dOThI, JOCTUTAsi KAUECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY HAIPaBJIEHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C APYTUMU
YJIeHaMU KOMaH/Ibl,

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA
Camoopeauusauuﬂ:

BBISIBIISITH IIPOOJIEMBI B dKHU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPeOYIOMUX AJs peiieHus: GU3NYeCKuX 3HaHUI;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHS pelleHUH (MHAUBUAYaIbHOE, IPUHITHE PEIICHUs B TPYIIE, IPUHATHE PELICHUH IPYIIO);
CaMOCTOSITEJIBHO COCTABJISITh aJITOPUTM pellieHus] PU3NYECKOM 3a/1auy UM IJIaHa HCCIEA0BaHUs C YYETOM UMEIOIIMXCS PeCypCoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpejiaracMble BApUaHThI PEIICHMUIA;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

Camokonmpoas (pedpaekcus):

AaBaThb aICKBATHYIO OICHKY CUTYyalluU U NpeajiaraTh IJIaH eé HU3MCHCHHA,

0OBACHATH IMPUYUHBI JOCTHIKCHU A (HG,Z[OCTI/I)KeHI/IH) PE3YIbTAaTOB ACATCIBHOCTH, NABATh OLICHKY HpI/IO6peTéHHOMy OIIBITY;

BHOCHTb KOPPCKTHUBBI B ACATCIIBHOCTD (B TOM 4YHCJIC B X0/ BBIIIOJTHCHU A (I)I/BI/I‘IGCKOFO HUCCICIOBaHUs UIIN HpO@KTa) Ha OCHOBC HOBBIX
O6CTO$ITCJ'ILCTB, N3MCHHUBIINXCSA CI/ITyaLIPlﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HHUKIIHNX pr,Z[HOCTCfI;

OICHUBATH COOTBCTCTBUEC PC3YyJIbTaTa LECJIN U YCIIOBUAM.

3M0l{u0Ha/le oIl UHMeL1eKm:



e CTaBWTH ce0S HA MECTO JIPYTOro YeJIOBEKa B XOJIC CIIOPA WIIM TUCKYCCHH HAa HAyYHYIO TEMY, IOHUMAaTh MOTUBEI, HAMEPECHHSI U JIOTUKY JIPYTOTO0.
IIpunsimue ce6s u dpyaux:
e TPU3HABATH CBOE MPABO HA OMIMOKY MMPHU pelieHNH (PU3NIECKHUX 337134 WIHA B YTBEPXKJACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYroro.

NNPEAMETHBIE PE3YJ/IbTATDI

[IpeameTHBIC pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpa)kaTh CHOPMHUPOBAHHOCTh y 00YJAIOITUXCSl YMEHUH:

e HCIOJb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBMKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUTMUECKHE
1 aMmop(HBbIe Tea, HaChIIEHHBI U HEHACBIIIEHHBIN Map, BIaXKHOCTh BO3/yXa; TEMIIEpAaTypa, BHYTPEHHSS SHEPT s, TEIUIOBOM JIBUTaTElNb;
AIIEMEHTAPHBIN AIIEKTPUUECKUM 3apsl, JEKTPUUECKOE MO0JIe, TPOBOAHUKH U JUIEKTPUKH, TT0CTOSHHBIN JIEKTPUUYECKUM TOK, MAarHUTHOE TOJIE;

e pasnuyath ABJICHUS (TEIJIOBOE pacUIMpeHue/cxaTe, TeIonepeaada, TerioBoe paBHOBECHE, CMAauMBaHKE, KallUJUIIPHBIE SIBJICHUS, UCIIAapEHUE,
KOHJICHCAllUs, TUIaBJIeHNE, KpUcTauIn3alus (0OTBepAeBaHue), KUIIEHUE, Terionepeiada (TerIonpoBOIHOCTb, KOHBEKIIHS, H3TydeHHE);
ANEKTPU3aLHUs TeJl, B3aUMOICHCTBUE 3apA0B, IEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE MarHUTOB, 1IEUCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHIYKIKS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOH-
CTPUPYIOLIUX JaHHOE (prU3HUEcKoe SBJICHHUE;

e pacmo3HaBaTh MPOSIBICHHE H3YYEHHBIX (PU3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MHUpE, B TOM YHCIe PU3NYECKHE SIBICHUS B IPUPOJIE:
[TOBEPXHOCTHOE HATSHKEHUE U KalIWJUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAIIIBI B IpUpoAe, u3inydeHue ConHua, 3aMep3aHue BOAOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHUEe POCHL, TyMaHa, MHES, CHEra; AIeKTPUUYECKHUE SIBJICHUS B aTMOCdEpe, AIEKTPUIECTBO KUBBIX OPraHU3MOB; MATHUTHOE T0JIe
3emuin, Apei¢ Moo COB, POJIb MArHUTHOTO TOJIS JUI KU3HU Ha 3eMile, MOJIAPHOE CUSHUE; TPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIJICNATH CyLIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NYECKUX SBJICHUN;

e  OIHUCHIBaTh U3YUYCHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCTIONb3Ys (PU3MUecKre BETUYUHbI (TeMIIepaTypa, BHYTPEHHsISI SHEPTUsl, KOJMYECTBO
TEIUIOTHI, yIebHasl TEIJIOEMKOCTh BEIIECTBA, yIeIbHas TeIUIOTAa IUIaBJICHHUs, YAeIbHas TEIIoTa MapooOpa3oBaHus, yaelbHas TEIUIOTa CTOPaHUs
TOIUTUBA, KOA(PPHUIIUEHT MOJIE3HOTO ICHCTBUS TEIIOBOW MAIIMHbBI, OTHOCUTENbHAS BIAXKHOCTH BO3/TyXa, SMEKTPUUYECKHUI 3apsi, CUIa TOKA, dJIeK-
TPUYECKOE HANPSDKEHUE, COMPOTUBIICHNE IPOBOIHUKA, YIEIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTh 3JIEKTPHUUECKOT0 TOKA); IPU
OTHMCAHUU TIPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICT UCTIOTIB3YyEMbIX BEJIMYUH, 0003HAUEHUS U €IUHUIIBI (PU3HMYECKUX BEIMYUH, HAXOIUTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEIMUMHAMHU, CTPOUTH IpaUKu N3yUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX
BEJINYUH;

e  XapaKTepu30BaTh CBOICTBa Tell, (pU3HUECKHUE SABJICHUS U MPOILIECCHI, UCTOIb3YsI OCHOBHBIE MOJIOXKEHUS MOJICKYISIPHO-KUHETUYECKOH TeOpHH
CTPOEHHS BEIEeCTBA, IPUHIMII CYNEPIIO3UIMH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsizia, 3akoH OMa Julsl yyacTKa LenH, 3aKOH
Jlxoyns - JleH11a, 3aKkOH COXpaHEHUs SHEPTHH; IPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aMUCBIBATh €T0 MAaTEMaTHYECKOE
BBIPAKEHUE;



OOBSICHATH (PU3NUECKUE TIPOLIECCHI M CBOICTBA TeJl, B TOM YHCIIE H B KOHTEKCTE CUTYAIHi MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
MIPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0BsCHEHHE U3 | - 2 JIOTHYECKHX IIaroB ¢ Ormopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBIICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemarb pacdéTHbIC 3aauu B 2 - 3 IEHCTBUSA, UCIIOJIB3YsI 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE
¢bu3nvecKkre BEIMYNHBI: Ha OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alMChIBATh KPATKOE YCIIOBHUE, BBISBIIATH HEIOCTATOK JAHHBIX JUTS PEIICHUS 3a/1auH,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE JUIS €€ pelIeHus, TPOBOIUTH PACUETH M CPABHUBATH TMOTYUYEHHOE 3HAYCHUE (PU3MUECKON BEITUYMHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO PELIMTh TP MOMOLIY (PU3NYECKUX METO/IOB; UCTIOJIb3Yys OMMCAHUE UCCIIEI0BAaHUS, BbIICTIATh
MIPOBEPsIEMOE MPEATONI0KEHHE, OLIEHUBATh MTPaBUIILHOCTH MOPSI/IKA IPOBEJICHUS UCCIIEOBaHUs, J€aTh BBIBO/IBI;

MIPOBOJUTH ONBITHI 110 HAOIIOACHNUIO (PU3NUECKUX SBJICHUIN UM PU3NYECKUX CBOMCTB TeJ (KallWJUIIpHBIE SBJIEHUS, 3aBUCMOCTD JIaBJICHUS BO3IyXa
OT ero o0béMa, TeMIepaTypbl; CKOPOCTH MPOIiecca OCThIBAaHU/HArpeBaHUs MPU U3IYYEHUH OT LIBETa W3JTy4Yaroleil/OTI0IAoNIel MOBEPXHOCTH;
CKOPOCTh MCIIapeHHs BOJIbI OT TEMIIEPATYpPhI )KUJIKOCTH U IJIOLIAAN €€ IOBEPXHOCTH; AIIEKTPU3aLUs TeJl U B3aUMOAEHCTBUE AIIEKTPUUYECKUX
3aps0B; B3aUMOJIEHCTBUE OCTOSTHHBIX MArHUTOB, BU3YaJIN3alllsl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB; AEUCTBHUS MarHUTHOT'O TIOJIS Ha
MIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (OPMYIMPOBAThH MPOBEPSIEMbIE MPEIOI0KEHHS,
coOuparh yCTaHOBKY U3 MPEJI0KEHHOTO0 000PY/I0BaHNUS; OIUCHIBATH X0 ONbITAa U (OPMYIUPOBATH BBHIBOJIBI;

BBITIOJTHATH NIPSIMbIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIILHOM BIAXXHOCTH BO3/1yXa, CUJIbI TOKA, HAMIPSKEHUS C UCIIOJIH30BAHUEM aHAJIOTOBBIX
pruOOPOB U AATYMKOB (PU3NYECKUX BEITUUHH; CPABHUBATH PE3YJAbTaThl H3MEPEHUN ¢ yUETOM 3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BETMYHMHBI OT APYroil ¢ MCHOIB30BaHUEM NPSIMbIX U3MEPEHUH (3aBUCMOCTh
CONIPOTHUBIICHHUS IPOBOJAHUKA OT €T0 JJIMHBI, IJIOIAIU NONEPEYHOTO CEYEHUS U YAEIbHOTO CONPOTUBIIEHUS BEIECTBA IPOBOIHHUKA; CUIIBI TOKA,
UIYIIET0 Yepe3 IPOBOJAHUK, OT HAIIPSKEHHS Ha TPOBOJHUKE; UCCIIE0BAHNE TIOCTIEI0BATENBHOTO U MapajieIbHOIO COeIMHEHUH POBOIHUKOB):
IJIAaHUPOBATh HCCIEA0BAHNE, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUSI, CIelys MPeaIoKeHHOMY IUIaHy, (UKCHUPOBAThH PE3Y/IbTaThI
MOJIy4YE€HHO 3aBUCUMOCTH B BUI€ TaOJIUIl U TpaduKOB, AeaTh BHIBOABI M0 PEe3yabTaTaM HCCIEI0BAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEpPEHHUs (PU3NUECKUX BeNUYHH (yIeIbHas TeIIOEMKOCTh BEIIECTBA, COIPOTUBIICHUE TPOBOAHMKA, pab0Ta M MOIITHOCTh
AIIEKTPUYECKOT0 TOKA): TNIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIE1ys MPEUI0KEHHOM HHCTPYKIUHU, U BBIYUCIIAT
3HAUYE€HHE BEJIMYMHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH U paboTe ¢ 1ab0opaTOpHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HAa UX ONMUCAHU (B TOM YHUCJIE: CUCTeMa
OTOIUICHUS JOMOB, TUTPOMETp, apoBasi TypOUHA, aMIIEpMETP, BOJIBTMETP, CYETUUK AMEKTPUUECKON IHEPTUH, IIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBareIbHbIe EKTPONPHOOPHI (IPUMEPDI), ANEKTPUUECKHIE MPEAOXPAHUTENN; HIIEKTPOMArHUT, 3JIEKTPOBUTATENh IIOCTOSIHHOTO TOKA),
UCTOJb3Ys 3HAHHSI O CBOMCTBaX (PM3MUECKUX SBJICHUN U HEOOX0AUMBIE (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIE TEXHUYECKHUE YCTPONCTBA U U3MEpPUTENbHbIE IPUOOPHI 110 CXeMaM M CXeMaTHYHBIM PUCYHKaM (’KMJIKOCTHBII TepMOMETp,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEb BHYTPEHHETO CTOPAHUS, JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI JIEKTPUUECKUX LIETIEH ¢
MOCJIeI0BATEIbHBIM U NapajlyIeIbHBIM COSMHEHUEM SJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUEHUS JIEMEHTOB MIEKTPUUECKHX LIETIeH;



MIPUBOIUTH TIPUMEPHI/HAX0UTh HHPOPMAIIHIO O IPUMEpaxX MPAKTUIECKOTO HCIIOJIb30BaHUS (PU3UYECKUX 3HAHUH B TIOBCEAHCBHOM KU3HU JIJIS
obecrieueHHs 0E€30TIACHOCTH IPU 0OpAIEeHUH C MPHOOPAMH U TEXHUYCCKHUMH YCTPONCTBAMH, COXPAHCHHUS 3JIOPOBBS U COOJIIOICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIICH cpefie;

OCYILIECTBIISTh TMOUCK HHPOpMAIWK (HU3HUECKOTO COJAepKaHUs B ceTh MHTepHET, Ha OCHOBE MMCIOIIUXCS 3HAHUH U IyTEM CpaBHEHUS
JOTIOTHATEIHHBIX HCTOYHUKOB BBLICIISITH MHPOPMAITUIO, KOTOPAS SIBJIICTCS TPOTHBOPESUMBON MM MOYKET OBITh HEJOCTOBEPHOM;
WCIIOJIb30BATh MPH BHITIOJIHEHUN YU€OHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy PU3NUECKOTO COJIEP KaHUs, CIIPABOYHBIE MaTEpHAIbI,
pecypchl cetu HTepHET; BIajeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpazoBanus HHGOPMAIIUK U3 OJTHON 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MICHhbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUs, 000011ast MHGOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO
COJIEpXaHUs, B TOM YHCIIEe MyOJUYHO MPEICTABISATh PE3YJIbTAThl TPOSKTHOM WM WCCIIEA0BATEILCKOM JIEATETLHOCTH; TIPH 3TOM TPaMOTHO
WCII0JIb30BAaTh N3YUYEHHBIN MOHATHITHBIN annapat Kypca GU3UKH, COMPOBOK/IaTh BBICTYIIJICHHE NMPE3eHTAlUEH;

MIPU BBITIOJIHEHUH YUYE€OHBIX MMPOEKTOB 1 UCCIIENOBAHUHN (PU3UUECKUX MPOIECCOB PACTIPEIEIATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMHU, CJICTUTh 32 BBHITTOJTHEHUEM TUTaHa IEHCTBUIN M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIIEHUBATHh COOCTBEHHBIN BKJIA]] B
JESITETFHOCTH TPYIIIBI; BRICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOICHCTBHUE, MPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHL.



TEMATHUYECKOE II/TAHUPOBAHUE

Ne
n/n

HaumeHoBaHue pa3gejioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

BCE€Ir0 | KOHTPOJIbHbBIE

padoThI

NpaKkTHYeCKHe
padoThI

Jara
H3yUYeHusi

Buasbl
IeATeIbHOCTH

Buaei, ¢popmbl
KOHTPOJIsA

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. TennoBble sBICHUA

1.1.

CTpoel-me U CBOICTBA BellleCTBa

Ha6aronenue u
HHTepIpeTanus
OINBITOB,
CBU/IETEJIbCTBYIOIIMX
00 aTOMHO--
MOJIEKYJIIPHOM
CTPOEHHWH  BellecTBa:
ONBITHI c pac-
TBOPEHHEM Pa3JIUYHBIX
BELIEeCTB B BO/JIE;
Pemenune 3amau 110
OlleHMBaHUIO
KOJIN4eCcTBa
WU
eIMHUIIEe
BElEeCTBa;

AHanu3s TeKCTa
JpeBHUX  aTOMHCTOB
(Hampumep, dparmeHTa
noambl Jlykpenus «O
NpUpoJie Belllel») C
H3JI0)KEHHEM 060CHO-
BaHUU aTOMHOH
TUIIOTE3bl (CMBICIOBOE
YTeHUe). OueHka
y0eqUTeNbHOCTU 3THUX
060CHOBAHU;
O6BbscHeHUE

aTOMOB
MOJIEKYJT B
00bEMa

Y CTHBII
R i

OIIPOC;

" xmacc" "Yunm

PyH HC )ep}’M”

[IncbMEHHBI

"dokchopna'

KOHTPOJIb;|

”CI/IpI/IyC HE

[ [pakTnueckas




GPOYHOBCKOTO
JBIDKEHUS],  SIBJIEHUSA
Anddy3uny  pasinuun
MeX/ly HUMH Ha OCHOBe
MOJIOXKEHU
MOJIEKYJISIPHO-
KHHETUYeCKOW Teopuu
CTPOEHUs]  BelecTBa;
06 bsICHEHUE OCHOBHBIX
pasjuyuil B CTPOEHUHU
ra3oB, JKHUJKOCTeH U
TBEPABIX TeJs o
HCII0JIb30BaHHUEM
MOJIOXKEHU !
MOJIEKYJISIPHO-
KWHETUYeCKOU TeopHuHU
CTPOEHUdA  BeLleCTBa;
[lpoBeseHe  OMBITOB
no BbIpaLMBaHUIO
KpUCTAJUIOB TOBapeH-
HOM COJIM UJIU caxapa;

1.2.

TenioBbie npouneccobl

0O6ocHOBaHHe IIPaBUJI
HM3MepeHust
TeMIepaTyphbl;
CpaBHeHHE pa3/InYHbIX
CI0Cc0o60B U3MEPEHHUS U
IIKaJl TEMIIEPaTyPh;
Ha6aroneHue u
00'bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIUX
W3MeHEHHEe
BHYTpEHHEeN 3Hepruu
TeJa B pe3yJibTaTe
TenJionepeaayd 1
pa6oThI BHELIHUX CHI;
Ha6srogeHue u
00'bSICHEHHE ONBITOB,
o6CyXIeHNe TpaKTHYe-

Y CTHBbII " kmace" "Vum
onpocﬂ Py" "Chepym"
IIHCLMeHHLﬁﬁ "dokchopna'
KOHTPOJIb "Cupuyc"
KontponpHas,

a60Taj
IIpaKTquCKaﬁ
pa60Ta£




CKUX CUTYaLUH,
JEMOHCTPHUPYIOIIUX
pasIMYHbIEe BU/IbI
TernJjonepeayu:
TEMJIONPOBOIHOCTb,
KOHBEKI[UIO,
H3JIyYeHUE;
HccnenoBanue
SIBJIEHUSI TEMJI006MeHa
NpU CMelIMBaHUU
XO0JIOZAHOU U ropstuet
BOJIbI;

Ha6aronenue
YCTaHOBJIEHHUS
TEIJIOBOTO PAaBHOBECHSI
Mex/Jly ropsiuei u
XOJIOJTHOM BOJIOH;

Hroro no pazneny 128
Pazgem 2. JJIeKTpUYeCcKHe U MarHUTHhIe ABJICHUA
i - e N [

2.1. | neKTpUYecKUe 3apsabl. 7L 2 Ha6sonenue u Y CTHBII "J  ximace" "Vum
3apsKeHHbIE TeJla U UX HPOBEACHHE OTBITOB 1y gy Py" "Chepym"
B3aMMoJeiiCTBHe I10 3JIEKTPU3ALMH TeJI = |k 5

IIPY CONPUKOCHOBEHUHU HHCBMCHHIHHE q)OKC(bOPH
¥ UHAYKLMeH; KOHTPOJIb;| "Cupnyc"!
Habmozenue n [IpakTHyecKast

06bsICHEHHE c .

B3aHUMO/IEHCTBUSA PaooTa,

OJJHOMMEHHO U

Pa3HOUMEHHO

3apshKeHHBIX TeJT;
O0bsicHEHHE TPUHIUTIA
JeNCTBUS
3JIEKTPOCKOIA;
O6bsicHeHUe SIBJAEHUHN
3JIEKTpU3ALMHU TPU
COTIPUKOCHOBEHUH TeJ




Y UHAYKIUEH C
HCII0JIb30BaHUEM
3HaHUM 0 HOCUTEJSAX
3JIEKTPUYECKUX
3aps/I0B B BELIECTBE;
PacnosHaBaHue u
00'bSICHEHHE SIBJIEHUH
3JIEKTPU3ALHUH B 110-
BCEJHEBHOM KU3HU;
Ha6aronenue u
00'bSICHEHHE OIBITOB,
HWJUTHOCTPUPYIOIIUX
3aKOH COXpaHeHUs
3JIEKTPUYECKOTr0
3apa/a;

Ha6roneHne onbITOB
110 MO/JIeJTUPOBAHUIO
CUJIOBBIX JIMHUH
3JIEKTPUYECKOTO IT0JIS;

2.2.

IIoCTOSIHHBIN 3/IeKTPUYECKU I
TOK

Ha6aronenue
pas3JIMYHbIX BU/IOB
nencTBUsa
3JIEKTPUYECKOI0 TOKA
Y 06HapyKeHUe ITUX
BHU/IOB JIeVICTBUA B
NOBCe/JHEBHOM KU3HY;
C60pKa U UCIIbITaHHE
3JIEKTPUYECKOH LieNH
IIOCTOSIHHOT'O TOKa;
W3mepenue cuibl TOKa
aMIepMeTpOM;
H3mepeHue
3JIEKTPUYECKOTO
HanpsKeHNs
BOJIbTMETPOM;
[IpoBeneHue u
06bsICHEHHE OIIBITOB,
JLeMOHCTPUPYIOLUX

Y CTHBIH "SI wmacc"  "Vun
onpocﬂ Py" "Chepym"
IIHCLMeHHLﬁﬁ "dokchopna'
KOHTPOJIb "Cupuyc"
Kowtpostbhas

a60Taj
IIpaKTquCKaﬁ
pa60Ta£




3aBUCHUMOCTb
3JIEKTPUYECKOT0
COHpOTI/IBJIeHI/IH
MPOBOJIHHKA OT €T0
JJIMHBI, IJIOIAAU
MONEePEeYHOTro CeueHus
Y MaTepuasa;
HccnenoBanue
3aBUCHUMOCTH CHUJIBI
TOKa, TPOTEKAKIEro
yepe3 pe3ucTop, OT

CONIPOTUBJIEHUA
pe3ucTopa u
HanpsA>XeHHUAHa
pes3ucTope;
I ra =T
2.3. | MarHuTHBIE ABJIEHUA 6 |l tl HccnenoBanue Y CTHBIH, "SI wmace"  "Yuwm
) MarLHMTHoro | [T 1 " " "
N OIPOC;; P Coe
B3aUMO/IeHCTBUA PG - M PyM
NOCTOAHHELX HI/ICBMCHHIBII/IE ”CDOKCq)on["
MarHuTOB; KOHTPOJIb;| "Cupnyc"!
H3yyeHre MarHuTHOTO TecTHpOBaHHUE;

M0JISI TOCTOSTHHBIX
MarHvuTOB IPH UX

00 beJUHEHUH U
paszaeseHuY;
[IpoBesieHHE OTIBITOB
110 BHU3yaJIM3allUH MOJIsI
MOCTOSHHBIX
MarHuTOB;

H3y4eHune sIBJIeHUSA
HaMarHU4YWBaHMUS
BEIECTBA;
HccnegoBaHue
JeNCTBUS
3JIEKTPUYECKOT0 TOKa
Ha MarHUTHYIO
CTpEeJIKY;

[IpoBe/ieHME ONBITOB,




JEMOHCTPUPYIOIIUX
3aBHUCUMOCTbD CHJIbI
B3auMMO/IENCTBUSA
KaTyIIKU C TOKOM U
MarHuTa OT CUJIbl U Ha-
npaBJieHUs TOKa B

KaTylIKe;
r= - I e [ 1
2.4. | NNIeKTPpOMarHUTHasA WHAYKIIAS 4 1L L1 OneIThI IO Y CTHEII! "9 kmace" "Vum
o= =TT D b
HccieJ0BaHUIO OHpOC;E Pyu "C )epyM”
SIBJIEHUS o =
y [lucbMeHHBIH; doxchopa"
3JIEKTPOMAarHuTHOU 1 ! = py
UHYKLHH: KOEMPEIEBY Cupuyc",
MCCIeJOBaHHE KonrposnbsHast
U3MeHeHWH 3HaYeHus a60Ta;ir
U HallpaBJIEeHUA HpaKTI/I‘IeCKaﬂg
VHAYKLIMOHHOIO TOKA; T !
pabora;

Peseps 5
Hroro no paszneny 37
OBHIEE KOJIMYECTBO YACOB IIO 6 11
I[TPOI'PAMME

IIOYPOYHOE IIVIAHUPOBAHHME




Tema ypoka

KoaunuyecTBo 4acoB

Jara usyyenus

Buaebl, GpopmMbl KOHTPOJIA

n/n
BCero | KOHTPOJIbHbIE NpaKkTHYecKue
padoThI padoTsbI
r-
1. | TemmoBoe aBmwxkenHue. Temmeparypa. i 'Y CTHBIN OTpoc;
Buyrpennss sueprus [IMCEMEHHBIM  KOHTPOJIb;
o o »
2. | CocoObl M3MEHEHUS BHYTpEHHEH i 'Y CTHBIN OTpoc;
SHEPTUA [[ICbMEHHBINT KOHTPOJIb;
o i
3. | Bumsl Terionepenavm. i Y CTHBIN OTIPOC;
TeronpoBosHOCTD [[ICbMEHHBINT  KOHTPOJIb;
o i
4. | Konsekuus. M3nydenue i Y CTHBII OIIPOC;
[[ICbMEHHBINT KOHTPOJIb;
o i
5. | KonuaecTBo TermaoTel. Y aenbHas i Y CTHBIN O1poc;
TEIUIOEMKOCTD [[1ICbMEHHBIN  KOHTPOJIb;
o i
6. |Pacuer konmuuecTBa TEIIOTHI il Y CTHBIN OTpoc;
[lucbMEHHBIN  KOHTPOJIb;
rm - ) 1
7. | JJaboparopHas pabora «CpaBHEeHUE i il { [IpakTuyeckas padorai
KOJIMYECTB TEIUIOTHI TPH CMEIIMBAHUH
BOJIbI pa3HON TEMITEPATyPhI»
8. | JJaboparopHas pabota «M3mepenue i { [IpakTuyeckas padorai

YHCHLHOﬁ TCIINIOEMKOCTU TBCPAOT'O TCJIa»




r-
9. |Omeprua TomnmBa. VYienbHas Temiora| il Y CTHBII 0IIpOC;
Cropanus [InCbMEHHBIM  KOHTPOJIb;
Y i
10. | 3aKOH COXpaHECHHS SHEPTUU B i 'Y CTHBII O1Ipoc;
MEXaHUYCCKHUX M TCIUIOBBIX IIpomeccax [ luceMEeHHBINU KOHTPOJIb;,
P i
11. | Ternossle ABNECHUSA i 'Y CTHBIH OIIpOC;
[ICbMEHHBIM  KOHTPOJIb;
- o I |
12. | KonTponeHas pabota no teme «Temnosbie | 111 |11 { KonTposbHast pabora
SIBIICHUSD)
rm
13. | Arperatapie  cocrosHus ~ BemecTBa. [ il Y CTHBII OIIpoC;
IImaBnenue u OTBEPIACBAHUC [ TncbMEHHBIN KOHTPOJIb;,
o i
14. | I'paduk nnaBneHus. Y aelbHAs TETUIOTA i Y CTHBIN OIPOC;
IJIaBJICHUA. [[1ICbMEHHBIN KOHTPOJIb;
o
15. | Pemenue 3anau i
rm
16. | Ucnapenue u KOHAEHCAIUS i Y CTHBII OIpoc;
[lCcbMEHHBII  KOHTPOJIb;
i i
17. | Kunenue. VY nenpHas terora | {1 Y CTHBIN OIIPOC;
napooOpa3oBaHUs [[MCEMEHHBIN  KOHTPOJIb;
18. | Pemrenue 3agau t [ImChbMEHHBIN KOHTPOJIE!




19. | Bnaxxnocts  Bo3ayxa.  JlabGoparopnas | il 1 i [IpakTyeckas padora;
pabota «M3MepeHne BIaKHOCTH BO3IyXa»
r-
20. | Pabora rasa u mapa. /[lpuraremb | il Y CTHBIN 01poc;
BHYTPEHHETO CrOpaHuAd [InCbMEHHBIM  KOHTPOJIb;
r-
21. | TerutoBBIC MAIITHBI L 'Y CTHBIN OIIpOC;
[InCbMEHHBIM  KOHTPOJIb;
o »
22. | I3MeHeHWE  arperaTHpiX — COCTOsSHHH | il Y CTHBIN OTpoc;
BCIICCTBA [InCbMEHHBIN  KOHTPOJIb;
- o 1 |
23. | KouTponpHas pabota 1o teme | i1 |1l i KonTposbHast pabora:
«ArperaTHble COCTOSIHUS BEILIECTBA»
rm
24. | Dnexrpuzanus Ten. JIBa poaa 3apsaoB il Y CTHBIN OTpoc;
[[1ICbMEHHBINT KOHTPOJIb;
r.
25. | DAEKTPOCKOM. DIEKTPUIECKOE MOJIe il Y CTHBIN OIIpoc;
[[1ICbMEHHBINT KOHTPOJIb;
rm
26. | Dnextpon. CTpoeHue aToMa il Y CTHBIN OIpoc;
[TMCbMEHHBI  KOHTPOJIb;
27. | OObsiCHEHUE INEKTPUUECKUX SBICHUN i Y CTHBIN oIpoc;
[IMCbMEHHBII  KOHTPOJIb;




28. | [IpoBoHUKH, MOJTYIIPOBOTHUKH ul L Y CTHBIN OTIPOC;
JUDJICKTPUKH [[MCbMEHHBIIT  KOHTPOJIb;
o o ”
29. | Dnekrpuueckuii TOK. MicTouHMKH TOKa ] Y CTHBIN 01poc;
[InCbMEHHBIM  KOHTPOJIb;
o o »
30. | OnexTpuyeckas nens. JeicTBus Toka il Y CTHBIH OIIpOC;
[ICbMEHHBIM  KOHTPOJIb;
o i
31. | Cuna Toka. AMIIiepMeTp il 'Y CTHBIN OTIPOC;
[ICbMEHHBIN  KOHTPOJIb;
rm ) 1
32. | JTaboparopHas pabora «Cbopka | il i [IpakTrueckas padoTa;
AIIEKTPUYECKON LIETTH U U3MEPEHHE CHUJIbI
TOKa»
rm
33. | DnekTpuueckoe HanpsHKEHUE i Y CTHBIN OIpoC;
[[1ICbMEHHBINT KOHTPOJIb;
o i
34. | BoneTr™meTp. 3aBUCUMOCTh CHJBI TOKa OT [ il Y CTHBIN OIpoc;
HaMPSKEHUS [lucbMEHHBIN  KOHTPOJIb;
r- - ) 1
35. | Conporusnenue. Jlaboparopnas pabora| il i1 i [IpakTHueckas padoTa.
«M3MepeHne HanpsHKeHUs
36. | 3akoH OMa /71 yyacTKa Lenu Y CTHBIN OTpoc;

[IMCbMEHHBIM  KOHTPOJIb;




37. | Pacyer conpoTHBICHHS TPOBOJHUKA i 'Y CTHBIN OIIpOC;
[InCbMEHHBIM  KOHTPOJIb;
o i
38. | [Ipumeper  Ha pacuer deKkTpuueckux | (L Y CTHBIN 01poc;
rerei [TUCHMEHHBIM  KOHTPOJIB;
r- - ) 1
39. | Peocrarsl. JlaGopaTopHas pabora | 1 1 i [IpakTyeckas padora;
«PerynupoBaHue cuiIbl TOKa peOCTaTOM
rm - ) 1
40. | Jlaboparopnas ~ pabora  «M3mepenue | (1 tL i [IpakTrueckas padoTa;
COTIPOTHUBIICHUS TTPOBOTHUKA)
rm
41. | IlocnenoBarenpHOE coenuHenue | il Y CTHBII OIIpOC;
NPOBOJTHUKOB [[ICbMEHHBIN KOHTPOJIb;
o i
42. | IlapannenbHOE COeTUHEHNE TTPOBOTHUKOB gl Y CTHBIN OTIpPOC;
[[1ICbMEHHBIN KOHTPOJIb;
rm [P a ) 1
43. | Pemenue 3amaq il 121.02.2023 { [IncbMEHHBIN KOHTPOJIb
o o »
44. | O6oOuieHue Mo TeMe «INEeKTPUIECCKHI il Y CTHBII OIpOC;
TOK» [[1ICbMEHHBIN  KOHTPOJIb;
rm [ P a
45. | PaboTa u MOLIHOCTb TOKa i i07.03.2023 Y CTHBII OIIpOC;
[IMCbEMEHHBIM  KOHTPOJIb;
46. | JJaboparopHas pabota "M3mepenue i L 109.03.2023 { [IpakTuyeckas paborai

MOIIIHOCTH U PabOTHI TOKA B Jamme"




47. | 3axon Jlxoyns—IJlenna I 14032023 Y CTHBIN OIIpoOC,
[InCbMEHHBIM  KOHTPOJIb;
48. | Konnencarop ' 16032023 'Y CTHBIN OIIpOC;
[InCbMEHHBIM  KOHTPOJIb;
49. | HarpeBarenwsHbie iprbopbl. KopoTkoe ' 21032023 'Y CTHBIN OTIPOC;
3aMBbIKaHHUE [ICbMEHHBIM  KOHTPOJIb;
50. | O6001meHHE 1O TeMe «DIISKTPUICCKHE ' 2303 2023 'Y CTHBIN OTIPOC;
SIBIICHUSI» [[ICbMEHHBINT KOHTPOJIb;
51. | KonTpossHas paboTa no teme ' 101.04.2023 | KontposibHas paboTa
«DNEKTPUYECKHE SIBICHUSD
52. | MarauTHOE T10J1€ I 05042023 Y CTHBII OIIpOC;
[[1ICbMEHHBIN KOHTPOJIb;
53. | Onexrpomarautsl. JlabopatopHas pabota ' 07042023  IIpakTHyecKas paboTa;
«COopKa 31eKTPOMarHuTa
54. | [locTossHHBIC MarHUTHl. MarHuTHOE IIOJIE ' 11042023 Y cTHBIN OIPOC;
3emin [[1ICbMEHHBIN  KOHTPOJIb;
55. | JlaboparopHas paboTta «3yueHue 113.04.2023  IIpakTHyecKas paboTa;
ANEKTPUYECKOTO JBUTATENSI MOCTOSTHHOTO
TOKa»
56. | KonrponbHas pabota 1o TEME | KontposipHas paboTa




<<3JIGKTpOMaFHI/ITHI)Ie SIBJICHUS»

57. | Ucrounuku ceera. Pacnpocrpa-Henue i 'Y CTHBIH OIIpOC;
CBCTa. [InCbMEHHBIM  KOHTPOJIb;
[l i
58. | Otpaxenne cBera. 3akoH oTpa-kemus | (1 'Y CTHBIN OTIPOC;
CBCTa [ICbMEHHBIM  KOHTPOJIb;
Al i
59. | ITInockoe 3epkano i 'Y CTHBIH OIIpOC;
[ICbMEHHBIN  KOHTPOJIb;
Al i
60. | IIpenomiienne cBeta. 3aKoH mpenomieHus | il Y CTHBII OIIpoC;
CBCTa [[ICbMEHHBINT KOHTPOJIb;
Al i
61. | JIunzpel. OnTHyeckas cuiia JHUH3bI i Y CTHBII OIIpoC;
[[1ICbMEHHBINT KOHTPOJIb;
o Al "
62. | U300paxeHus, JaBaeMble JTMH30H i Y CTHBII OIIpOC;
[[1ICbMEHHBIN KOHTPOJIb;
r= r 1
63. | JlJaboparopnas  pabGora  «Ilomyuenme | il i [IpakTrueckas paboTa;
1300pakeHus P TOMOIIN JIUH3bI
r=
64. | Pemenue 3az1a4. IToctpoenue | 1!
n300pakeHUi B TMH3aX
65. | I'ma3 u 3penue i Y CTHBI OIIpOC;

[IucbMEHHBIM KOHTPOJIb;




66. | IloBTopenue '_1' ' [IHCEMEHHBII KOHTPOJTH
67. | UIToroBast KOHTpOJIbHAs paboTa 'Lll E | KonTponsHas paboTa.]
68. | O6oOmeHne '_1'

69 | [ToBTOpEHUE MPOIIECHHOTO MaTepHalia '_1'

70 | [ToBTOpEHUE MPOIICHHOTO MaTepHalia '_1'

OBHIEE KOJIMYECTBO YACOB TIO| 70 5)
[TPOI'PAMME

11

YYEBHO-METOAHUYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IbHOI'O ITPOILIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA




1. @wmsuka § xacc Ileperimkun A.B, O0mecTBo ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «M3maTenscTBO 9K3amen» 2016
2. KoHTpo/IbHbIE 1 camocToATeIbHbIe PaboTbl No Ppusmke «M3gaTenbcTBo dKk3ameH» Npomuesa ©.M.

3. COopnuk 3amay no ¢muke 7- 9 xmaccel: Coct. B.W.Jlykamuk. - M.; [IpocBemenue, 1994

METOAUYECKHUE MATEPHAJIbBI AJI YYUTE/IA

Temarnueckoe nmuanupoBanue ( 6a30BbIN YPOBEHb), BEOMHAPHI, TEXHOJOTHYECKAs KapTa yPOKOB, MaTepHaisl Juist moArotoBku k OI'D u EI'D.

IIUPPOBLIE OBPA30OBATEJIbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
"4 xnacc" "Vuu py" "®oxchopa" "Cupuyc"

MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE OGPA30BATEJ/IBHOI'O ITPOLIECCA

YYEBHOE OBOPY10OBAHHUE

JKpaH, JOKYyMeHT KaMepa, KoMIJIeKT TeMaTH4YeCKUX Tabuui, TeXHHUKa 6e301MacHOCTH B KabuHeTe pu3nku, KoMnbroTepHbIe 06yJaroniyde nporpaMmbl, [lopTpeTsl
BBIZJAININXCA GU3UKOB, TeXHHKa 6€30IMacHOCTH TPU COOPKe 3JIeKTpUYIeCcKUX enel, Tabanna «Mex IyHapoJHast CHCTeMa eIUHUI», TabIuna «I0JbHBIX U KPaTHBIX»
Besin4KH, TabHIbl ¢ GopMyJIaMHu.

OBOPY/IOBAHUE /I/I1 IPOBE/JIEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT, JEMOHCTPALIUH

Ka]’[OpI/IMeTp, OUJINHAD HBMGpHTeﬂbeIﬁ, TepMoOMeTDp, CTaKaH, UJIUHAPD MeTaJIJINYeCKHUH, BECHI C Pa3HOBECKaMHU. HCI/IXpOMeTp, HCTOYHHK IIKUTAHUA, JIaMIIa, KJIIOY,
dMIIepMeTp, BOJIbTMETP, p€3UCTOPbI, COEJUHHUTE/IbHbIE IIPOBO/4, JIAMIIA HA TOACTABKeE, CO6I/IpaIOH_laH JIMH3a, TUHENKA, JKpPaH.



