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IHOACHUTEJIBHAA 3AIIUCKA

—

Copneprxanue HporpaMMbl HarpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOH TI'PaMOTHOCTH
YYaIIUXCsl U OpraHu3alMio U3ydeHus (PU3MKM Ha JesITelNbHOCTHOM OCHOBE. B Hell yuuThIBaroTCs
BO3MOXKHOCTH Tpeamera B peanuzanuu tpedoBanuii @I'OC OOO k miaHUpyEeMbIM JTUYHOCTHBIM
U MeTalpeIMEeTHBIM pe3yibTaTaM OOY4YeHHs, a TaKkKe MEXIPEAMETHbIE CBA3M €CTECTBEHHO-
HAYYHBIX yU4eOHBIX IPEAMETOB HAa YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc ¢usuku — cucremMooOpa3yronuii A eCTeCTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE IMPOIIECCOB U SIBJICHHUM, M3y4aeMbIX XHUMHEH,
Ouosiorueil, acTpoHoMHuer U (¢u3MUecKoil reorpadpueir. @u3MKa — 3TO NPEIMET, KOTOPBIH He
TOJIKO BHOCHT OCHOBHOI BKJaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, HO U TNPEAOCTaBIISET
Haubosee scCHbIE O0paslbl MPUMEHEHHs] HAYYHOIO METOJa IMO3HAHMs, T.e. CIoco0a MOIydeHUs
JIOCTOBEpPHBIX 3HaHWU o mupe. Hakonern, ¢usznka — 3TO MpeaMeT, KOTOPBIM Hapsay ¢ APYTHMH
€CTECTBCHHOHAYYHBIMH  TpEIMETaMH  JIOJDKEH J1aTh  INKOJbHUKaM  TpEACTaBlieHHe 00
YBJIEKATEJIIbHOCTH HAy4YHOTO HCCIENIOBAaHUS M PAJOCTH CaMOCTOSATEIBHOTO OTKPBITHS HOBOTO
3HAHUA.

OnHa U3 TIaBHBIX 33/1a4 (U3HYECKOTO 00pa30BaHUs B CTPYKTYype 00IIero o0pa3oBaHUsI COCTOUT
B ()OPMHUPOBAHUHU ECTECTBEHHOHAYYHOW T'PaMOTHOCTH M HMHTEpeca K HayKe Yy OCHOBHOW MaccChl
oOydJaronmxcsi, KOTOpble B JaJIbHEHWIIEM OyayT 3aHATBl B CaMbIX pa3HO O0Opa3HBIX cdepax
nestenbHOCTH. HOo He MeHee BaKHOU 3a/adeil sSBISETCS BBISBICHUE U TOJATOTOBKA TaTaHTIIMBBIX
MOJIOJBIX JIIOJIEH JUIsl  TPOJOJDKEHUs O00pa3oBaHUS W JanbHEHIed mpodeccuoHaabHOM
NESITEeIbHOCTH B OOJIACTH €CTECTBEHHOHAYYHBIX MCCIEOBAHUN M CO3JaHUM HOBBIX TEXHOJIOTHIL.
CornacHO MPUHATOMY B MEXIYHapOJHOM COOOIECTBE ompeneneHuio, EcrectBeHHOHay4yHas rpa-
MOTHOCTh — 3TO CIIOCOOHOCTh YEJOBEKa 3aHMMaTh AaKTHBHYIO TPaXIAHCKYIO IO3UIHUI0O IO
OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMM HAayKaMHU, U €ro T'OTOBHOCTh
WHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU HJIEAMU. HaydHOrpaMOTHBI YENOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYKIEHUH MPOOJIEM, OTHOCALUIMXCA K €CTECTBEHHBIM
HayKaM U TEXHOJIOTHUSAM, YTO TPEOYeT OT HEro CIeAYIOIINX KOMIETEHTHOCTEH:

HAay4HO OOBACHATH SIBJICHUS,
OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHUA,
HHTCPHNPETUPOBATH JAHHBIC U MCII0JIb30BATh HAYUYHBIC JOKA3aTCIIbCTBA JJIA IMOJIYUCHUA BBIBOJOB.

N3yuenune ¢pu3uku crmocoOHO BHECTH PEMIAIOIINKA BKJIaa B (hOPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 0OYYaIOLTHXCSl.

HOEJHN N3YYEHUA YYEBHOI'O IPEAMETA «®U3UKA»

Lenu n3ydenus Qu3uku Ha yYpOBHE OCHOBHOTO 00111ero 00pazoBanus onpe/eneHsl B Konmenuu
npenoaaBaHusi ydeOHoro mpeamera «Pus3mka» B 00pa30BaTENbHBIX OpraHU3aMsaX Poccuiickoit
denepanuy, peaqu3yONUX OCHOBHBIE 00I1e00pa30BaTe/IbHbIE MPOrpaMMbl, YTBEPKIAEHHOU
pewenreM Komnernn MunuctepcTBa mpocBeieHus Poccuiickoii ®enepanuu, NpOTOKONA OT 3
nexadps 2019 r. Ne [TK4BH.

[enu nzydeHus: GU3UKU:

npuoOpeTeHNe UHTEepeCca U CTPEMIICHHUS 00yUYaloNIXcsa K HAyYHOMY U3YUYEHHIO MPUPOIbI,
pPa3BUTHE WX WHTEJUIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHHUI 0 HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHHE UCCIIEJOBATEIHCKOTO
OTHOILIEHHUS K OKPYAIOLUM SIBIICHUSIM;



e (opmHupoBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUs: OCHOB CTPOCHHS MaTEPUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PH3UKH;

e (opmupoBaHuE NPEICTABICHUN O POJIU PUUKU JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHI;

e pa3BUTHE MPEJCTABICHUIN O BO3MOXKHBIX cepax Oymymieit mpodeccuoHaaIbHON ACSITEIBHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAabHEHIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTkeHne OSTUX Ieed Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs 00eCIeuynuBaeTCs
pelIeHrEeM CIIeIYIOIUX 3aay:

e TpuOOpeTeHUE 3HAHUHN O AUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e TpUOOpETEeHHE YMEHUI OMUCHIBATH U OOBSACHATH (PU3NYECKHE SBICHHUS C UCIIOIb30BAaHUEM
MOJTYyYEHHBIX 3HAHU;

e OCBOCHHE METOOB PELICHUS MPOCTEHUIINX PACUETHBIX 33/]]au C UCIOIb30BaHUEM (PUZUIECKUX
MoJIeNel, TBOPYECKHUX M MTPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HAOMIOAATh TPUPOJHBIC SIBICHHS U BBIIIOJIHATH ONBITHI, JAOOpaTOpHBIE pabOTHI
¥ SKCIIEPUMEHTAIILHBIC MCCIICIOBAHMUS C HCIIOJIB30BAHUEM H3MEPUTEILHBIX IPHOOPOB;

e OcBOeHHE MPUEMOB pabOTHI ¢ HHPOpManUEl PU3NIECKOTO COIEpKaHMsI, BKIIIOYast HH(OPMAIIHIO
0 COBPEMEHHBIX JIOCTIKCHHUSX (QH3UKH; aHATH3 U KPUTUIECKOE OIICHHUBaHUE HH(DOpMAIHH;

e 3HAKOMCTBO cO chepamu mpodecCHOHATHHON ACSITETLHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha TOCTH)KEHUSX (PU3NIECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootrBerctBur ¢ ®I'OC OOO ¢usuka sBisieTcs 00s3aTENBHBIM TPEIMETOM Ha ypPOBHE
OCHOBHOTO 001iero oOpa3zoBanms. J[aHHas mporpamMma MpeAycMaTpuBacT H3y4YeHHE (PU3UKU Ha
0a30BoM ypoBHE B 8 kiacce B 00béMe 68 yacoB 1o 2 yaca B HEHIENIO.

COJEPKAHUE YYEBHOI'O ITIPEJJMETA

Pasnen 1. TenioBble siBeHNs

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KMHETUYECKON TEOpUM CTpPOEHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJ. OINBIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHUS MOJEKYJISPHO--
KUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUIKOTO W Ta3000pa3HOrO COCTOSHUUN BemlecTBa. Kpucraminyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, JKHAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJOKESHUN
MOJIEKYJISIPHO-KMHETHUECKOW Teopur. (CmauMBaHUE W KanWUIApHbIE sBiIeHUS. TemnoBoe
pacilipeHue U cxxaTue.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETJIOBOT'O JBUKEHUS YACTHLL.

Buytpennss sueprust Crioco0bl ”3BMEHEHUS BHYTPEHHEH SHEprUH: TeIjIonepeiada U COBEpIICHUE
paboTel. Buasl Teronepenavyn: TerIonpoOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KommuecTBO TeIuioTel. YIenbHas TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [InaBieHue u OTBepACBaHHE KPHUCTAJUTMUECKUX
BEIIECTB. Y enbHas TeruioTa ruiaBieHus. [lapooOpasoBanue u xouaeHcarus. Mcnapenue (MC).
Kunenne. VYnaenpHas Temnora mnapooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMocepHoro naBieHus. BraxHocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAas TEIJIOTa CTOPAHMUSL.

[Tpuntumner paboThl TertoBsix apurareneii. KITJ termmoBoro nurarens. TenaoBbie ABUTATENN U
3amTa okpyxaromeit cpenbl (MC). 3akoH COXpaHEHHS U MPEBPAIIECHUS SHEPTUU B TEIUIOBBIX MPO-
neccax (MC).



Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO JBHKCHUS

. Habmronenue nuddysun

. HaGmonenue siBleHnit cMauyMBaHUs M KalTWJUISIPHBIX SBJICHUT
. HabmroieHue TermmoBoro pacmpeHust el

. I3menenue naBneHus ra3a mpu U3MEHEHHH 00bEMa M HAarpEBaHUH HIIA OXJIAXKICHUT
. [IpaBuita u3mMepeHus TeMIeparypsbl

. Bune! Tennmonepegaun

. OxJtaxIeHue TP COBEPILICHUU pabOThHI

. HarpeBanue mipu coBepiieHun pabOTHl BHEITHUMU CHUIIaMHU
10. CpaBHeHME TEMIIOEMKOCTEN Pa3IMYHBIX BEILIECTB

11. HaOmronenne KUeHus

12 .HabnroaeHne moCcTOsSIHCTBA TEMITEPATyPhI MIPH ILIABICHUH
13. Moaenu TEIUIOBBIX ABUTATEIIEN

O 0 1N DN K W —

Jlabopamopuwvie padbomot u onvimul

1. OnpITEI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSIKEHUS

2. OnbIThI MO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM UITU caxapa

3. OnBITHI MO HAOIIOJCHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH 1 TBEPIBIX TEI

4. Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHUIIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO31IyXa OT €ro 00béMa M HarpeBaHHs
HIIH OXJIAKICHUS

6. IlpoBepka THMOTE3bl JUHEWHOW 3aBUCUMOCTH JUTMHBI  CTOJIOMKA JKHAKOCTH B
TEPMOMETPHUECKOH TpyOKe OT TeMIiepaTypsbl

7. HabGmonenne n3MeHeHUs BHYTPEHHEH SHEPTUM Tejla B pe3ysbTaTe TEeIuIonepeaadyd u padoThl
BHEIITHHUX CHII

8. MccnenoBanue siBJICHUS TEIJI000OMEHA TIPH CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI

9. OmpeneneHue KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpU TEIIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUITUHAPOM

10. Onpenenenue yAelIbHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca uCnapeHust

12. Onpenenenre OTHOCUTEIBHON BJIAXKHOCTH BO3yXa

13. Onpenenenne yneabHON TEMIOTHI IUIABJICHUS JIb1a

Pasnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Onextpuzauus Ten. J[Ba poma 3IeKTpUUECKHMX 3apsaoB. B3auMmopeicTBHe 3apspKEHHBIX Tedl.
3akon Kynona (3aBUCHUMOCTbH CHJIBI B3aUMOJACHMCTBUS 3apsDKEHHBIX TNl OT BEJIMYUHBI 3apsAOB U
pacCcTOSHUS MEXY TEJIaMu).

Onektpuueckoe mnoisie. Hampsok€HHOCTh 3niekTpuyeckoro mnoss. IlpuHuun cynepmno3uuuu
ANEKTPUYECKUX TOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsaoB. DJIEMEHTApHbIA AJeKTpuueckuid 3apsia. CTpoeHue aroma.
[IpoBOIHMKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUUYECKUIN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOYHUKU OCTOSTHHOTO
TOoKa. J[eCTBUS ANEKTPUYECKOTO0 TOKA (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEeKTPUYECKUIl
TOK B JKHUJIKOCTSX U Ta3ax.

Onexkrpuueckasd nenb. Cuna Toka. DiaeKkTpuueckoe HampspkeHue. CONpOTHUBIEHUE MTPOBOAHMKA.
VYnenbHOe compoTHBIEHUE BemiecTBa. 3akoH Oma mis yyactka uenu. [locienoBarenbHoe U
napajuieJIbHOE COEIUHEHHUE MPOBOTHUKOB.

PaGoTa 1 MOIIHOCTH AIEKTPUYECKOTO TOKa. 3akoH Jlkoyns— JleHma. DiaekTpuyeckue 1enu u
MOTPEOUTENH IEKTPUIECKON dHEpTHH B ObITY. KOpoTKOe 3aMbIKaHue.

[locTostHHple MarHuThL. B3anmMonelcTBHE TMOCTOSHHBIX ~ MAarHUTOB. MarHuTtHoe moJe.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHUe AJisl ®KU3HU Ha 3emie. OnsiT Dpcrena. MarauTHoe mose



ANEKTPUYECKOro TOKa. [[pMeHeHne 3JIEKTPOMAarHUTOB B TEXHUKE. [[eICTBME MarHUTHOIO MOJIS Ha
IIPOBOJAHMK C TOKOM. DJIEKTPOJBUTATEIb IOCTOSSHHOTO TOKA. MCIIOJIb30BaHuE AIIEKTPOIBUTATENIEH B
TEXHUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel @apanest. SBnenue aneKTpoMarHuTHON MHAYKUMHU. [IpaBuio JleHna. DnexTporenepaTop.
CriocoObl MOTy4eHUs NIEKTPUUECKON IHEPIUU. DIEKTPOCTAHIIMKA Ha BO30OHOBIISEMBIX HCTOUHHKAX
JHEPIHUH.

Hemoncmpayuu

DnexTpuzanus Tein

JIBa poJia aIEeKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell
YCTpOUCTBO U IEUCTBUE JIEKTPOCKONA

DIIEKTpOCTAaTUYECKAst HHIYKIIHS

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B

[IpOBOTHUKY M AUDIIEKTPUKHU

MoaenupoBaHUE CUIOBBIX JJUHHUM JIEKTPUYECKOTO OIS

M cTOYHMKH TOCTOSIHHOTO TOKA

9. JlelicTBUS IIEKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUIKOCTH

11. I'a30BBIi1 pa3psa

12. U3MepeHue cuiabl TOKa aMIIepMETPOM

13. MI3mepeHne a1eKTpUYeCKOro HaNpspKEHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH COnpoOTUBIICHUI

15. BzauMopeiicTBuE MOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOXHOCTH Pa3/IeJICHHs TIOJIFOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB

18. OnbIT DpcTena

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. [lelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

21 DnekTpoaBUraTeb NOCTOSHHOIO TOKa

22. VccnenoBaHue SIBJICHUS SJIEKTPOMAarHUTHOM UHIYKIIUU

23. Onbrtel @apages

24. 3aBUCMMOCTb HaNpaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro BO3HUKHOBEHUS
25. DIEKTpOreHepaTop MOCTOSHHOTO TOKa

i A e

Jlabopamopuvie pabomsl u onvimot

OnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI HHAYKIUEH U TPU COMPUKOCHOBEHUH
HccnenoBanue NeiCTBUS JIEKTPUUECKOTO MOJIS HA POBOIHUKH U JUDJICKTPUKU
CO6opxka 1 mpoBepka padOoThI ANMEKTPHUUECKOM LEMH MOCTOSIHHOTO TOKa
W3mepenue u peryinupoBaHue CUJIbI TOKa
N3mepenue u peryjJnpoBaHue HaPsKCHUS
HccnenoBanme 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PEe3UCTOp, OT COMPOTHUBICHUS

pe3nCTOpa U HANPSKEHUS Ha PE3UCTOPE

7. OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIICHUS MMPOBOJHUKA OT
Cro JJIMHBI, TUIOIIAAU IMMONCPECYHOro CCUCHUA U MaTCpuajia

8. IlpoBepka mpaBuia CJIOKEHUS HAMNPSHKEHUA TMPU TMOCIETOBATEIBHOM COCIMHEHUH JIBYX
pE3UCTOPOB

9. TlpoBepka npaBuia JJIsl CUJIbI TOKA IIPU MapajuIeIbHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenuie pabOThI ITEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop

11. Onpenenenrie MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE

12. lccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, MTYIIEr0 YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUsI Ha Hel

13. Onpenenenne KIIJI narpeBatens

14. I/ICCHGI[OBaHI/Ie MAar"HuTHOIO BSaHMOHeﬁCTBI/IH IIOCTOSIHHBIX MarHuToB

SNk



15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSSHHBIX MarHUTOB IIPU UX 0ObETUHEHUH U Pa3AeICHUN

16. UccnenoBanue NelCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTH CHUJIbI B3aMMOJCHCTBHS KAaTYIIKHM C TOKOM H
MarHuTa OT CUJIbI TOKA U HAMPABJICHUS TOKA B KaTYIIIKE

18. N3ydyeHue nercTBUS MArHUTHOTO MOJISl HA MPOBOJHUK C TOKOM

19. KoncTpyupoBanue u u3ydeHue pabOThl AJIEKTPOJBUTATENS

20. U3mepenue KIIJ anexkTpoaBUrateibHOM yCTAaHOBKH

21. OmnbITel TO WCCIEIOBAHUIO SIBIICHUS DSJEKTPOMAarHUTHOM WHAYKIMU: HCCIEAOBaHUE
M3MEHEHUN 3HaYCHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKa

ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue ¢u3uku B § Kilacce HAmpaBlIeHO Ha JOCTHKEHHE OOYYArOIIMMUCS JHYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:

IPOSIBIIEHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3UUECKOM HayKH;
LICHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX (PU3UKOB.

Fpa.m‘dancxoe u nyoeuo-upaecmeenuoe eocnumanue:

TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B 00CYKJI€HUN OOIECTBEHHO-3HAUYUMBIX U 3THYECKUX
npo0JeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTUKECHUN (PU3UKY;
OCO3HaHUE BAKHOCTH MOPaIbHO-DTUYECKHUX MIPUHIUIIOB B J€ATEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

BOCIIPHATHE 3CTETHUECKUX KayecTB (PM3NYECKON HAyKU: €€ TApMOHUYHOTO ITOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH.

lIeHHocmu HAYYHO20 NO3HAHUA:

0CO3HAHME EHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHSI MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEH COCTABIISIONIEH KYJIbTYPHI;
pa3BUTHE HayYHOU JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIIEI0BATENbCKOM 1A TEIbHOCTH.

Dopmupoeanue Kyn1omypol 300p06bA U IMOUUOHATLHOZO 0J1A20NOYUUA:

OCO3HaHHE [IEHHOCTH 0e30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)XHOCTHU IIPaBUJI 0€30MacHOT0 TOBEJCHUS Ha TPAHCIIOPTE, Ha JOPOTax, C AIEKTPHUUECKUM U
TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSX;

c(OpMHPOBAHHOCTDH HaBbIKa peIeKCHH, IPU3HAHNE CBOETO MIPaBa Ha OMNOKY U TaKOTO K€
npaBa y Jpyroro 4esioBeKa.

Tpyooeoe eocnumanue:
AaKTHBHOE Y4YacTHE B PEIICHUHU MPaKTHUYECKUX 3a7a4 (B paMKax CEeMbH, LIKOJIbI, TOpoia, Kpast)

TEXHOJIOTUYECKOH U COLMAIbHOW HAPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3HMUECKUX 3HA-
HUMH;



e HHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MpOQeccHil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe eocnumanue:

e OpHUCHTALUS Ha MPUMEHEHHE (PU3NUECKUX 3HAHUH JUIS peICHHs 3a]a4 B 00JIACTH OKPY KAIOIICH
CpeJibl, INTAHUPOBAHMS MIOCTYIIKOB U OLICHKH MX BO3MOJKHBIX ITOCIEACTBUM UIsl OKPY KaIOIEH
Cpenbl;

e 0CO3HaHHME TIJIO0AIBHOIO XapaKTepa HKOJOTHMYECKUX IPOOJIeM U MyTeH UX peleHus.

Aoanmayusa 00yuarouiezoca K U3MEeHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObl:

e TOTPEOHOCTH BO B3aMMOJICHCTBHH IPH BHITIOJIHCHUHU HCCIICIOBAHUI 1 TIPOEKTOB (hU3HMUECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHX;

e TIOBBIIICHHE YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 NMPAKTUYECKYIO AEATEIbHOCTD;

e TOTPeOHOCTH B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie HOPMYTUPOBATh UICH, TOHSITHSA,
TUIOTE3bl O (PU3MUECKUX OOBEKTaxX U SBJICHUSX;

e 0OCO3HaHHE JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTu (PU3UKY;

e ITUIAHMPOBAHME CBOETO PA3BUTHS B IPHOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUH;

e CTpEMJICHUE aHAIM3UPOBATH U BBIBIATH B3AUMOCBS3H MIPUPOIbI, OOIIECTBA U 3KOHOMUKH, B TOM
YHCIIe C NCTIONIb30BaHNEeM (DU3NIECKUX 3HAHUH;

e OIICHKA CBOMX JICHCTBHIA C yUETOM BIMSIHUA HA OKPYXKAIOIIYIO CPely, BO3SMOXKHBIX INT0OATBHBIX
MOCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIC MO3HABATEIbHBIE JEHCTBUS
ba3zoevie nocuueckue oeiicmeusn:

e BBUIBIITH M XapaKTEPU30BaTh CYIIECTBECHHBIC IPU3HAKH OOBEKTOB (SIBICHUI);

e YCTaHaBJIMBATh CYIIECTBEHHBIHN NMPU3HAK KJIACCH(PUKAIINU, OCHOBAHUS JUIsl 0000IICHUS 1
CpaBHEHHS,

e  BBIIBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B pacCMaTpUBaeMbIX (DaKkTax, JaHHBIX U
HaOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSIM,

L] BBIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3H NP U3YYCHUN q)HSI/II-IeCKI/IX SIBJICHUU U MponecCoB;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JCTYKTUBHBIX M HHAYKTUBHBIX YMO3AKIIOUCHUH, BHIJIBUTATh
THUITIOTE3bI O B3AUMOCBA3AX (bI/I3I/I‘IeCKI/IX BCJINYHMH,

e  CaMOCTOATEIHLHO BHIOMPATH CIIOCO0 perieHust yueOHo# Ghu3ndeckoit 3aaaun (CpaBHEHNE
HECKOJIbKUX BapHAHTOB PELICHUS, BBIOOP Hanbo1ee MOAXOAAIIET0 ¢ YI4ETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3zoevie uccneooseamenvckue oeiicmeus:

e  HCIIOJIB30BATh BOMPOCKHI KaK UCCIICIOBATEIBLCKUNM HHCTPYMEHT IMO3HAHUS;

e IPOBOJUTH IO CAMOCTOSTEIIEHO COCTABICHHOMY IIJIaHY OITBIT, HECIOXKHBIA (DH3UUCCKHIA
OKCIIEPUMEHT, HEOOIBINIOE UCCIIeTOBAHUE (PUZUUECKOTO SIBIICHUS,

e OIICHUBATH HA MPUMEHUMOCTD U JIOCTOBEPHOCTH MH()OPMAIIHIO, TTOJTYICHHYIO B XOJIC
WCCJICTOBAHMSI MITH KCTICPUMEHTA,;

e  CaMOCTOSATEIBHO (HOPMYITHPOBATH OOOOIICHUS U BBIBOIBI ITO PE3yJIbTaTaM IIPOBEAEHHOTO
HAOJIIOIEHHUS, OIIBITA, UCCIIETOBAHM,

e IMPOTHO3UPOBATH BO3MOXKHOE JTaIbHEHINICE pa3BUTHE (DH3UIESCKHUX IIPOIECCOB, a TAKKE
BBIJIBUTATh TPEIONIOKEHUSI 00 MX PAa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.



Paboma c ungpopmayuei:

MPUMEHSTH Pa3IMYHbIe METO/Ibl, HHCTPYMEHTHI U 3allpOCHI NP MOUCKE U 0TOOpe HHpOpMaAITUN
WIN JaHHBIX ¢ yYETOM MPEAIOKEHHON yueOHol pusnueckoii 3a1auu;

aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(DOPMALIMIO PA3TUYHBIX BUJIOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITENIbHO BEIOMPATH ONITUMAJIbHYIO (POpMY TpeicTaBiIeHuss HHPOPMAIUH U
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIIOKHBIMU CXEMaMu, TuarpaMMaMi, HHOU Tpadukoi u
AX KOMOWHAIUAMU.

YHUBEpCAIbHBIE KOMMYHUKATUBHBIC 1EHCTBUS

Obwenue:

B X0/1¢ 00CYX/IeHUs y4eOHOr0 MaTepuaia, pe3yibTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI U BHICKAa3bIBaTh M1, HAIlEJICHHBIC Ha
pelIeHne 3a7aui U MoJiiep KaHue OaroxenaTeIbHOCTH OOLICHHUS;

COMNOCTABIISTH CBOM CY>KACHUS C CY’)KICHUSIMH APYTHX YYAaCTHUKOB AMAIOTa, 00HAPYKHUBAThH
pa3iMyme U CXOJICTBO MO3HUIMMN; BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MTUCHbMEHHBIX
TEKCTax; MyOJINYHO MPEICTABIATE PE3yIbTAaThl BBITOTHEHHOTO (PU3MYECKOro OIbITa
(9KCIIepUMeHTa, UCCIIeIOBaHUs, IPOCKTA).

Coemecmuasn deamenpbHOCMb (COMPYOHUYECMBO):

MOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUAYAIbHON paOOThI IPH
pelIeHN KOHKPETHOM (hu3nyecKoi mpoOIeMsl;

NPUHUMATD €I COBMECTHOH NI TEILHOCTH, OPTaHU30BBIBATH JICHCTBHS IO €€ TOCTHKCHHUIO:
pacnpenensaTb poiu, 00CYKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOThI; 0600111aTh
MHEHHS HECKOJBKUX JIFOJICH;

BBITOJIHATH CBOIO YaCTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa [0 CBOEMY HaIPaBICHHIO
¥ KOOPJIUHHUPYS CBOM JCUCTBUS C JPYTUMH YWICHAMH KOMaH]IbI;

OLIGHUBATh Ka4Y€CTBO CBOETO BKJIJa B OOLIHIA MPOAYKT MO KPUTEPUIM, CAMOCTOSTEIILHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

YHUBepcanbHbIE PETYJISITUBHBIC T1EHUCTBUS
Camoopzanuzayusa:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUsX, TPEOYIOMUX AJIS PEIIeHUsS
(du3nUecKux 3HaAHUH;

OPHEHTHPOBATHCS B PA3JIMYHBIX MOJXO0/1aX MPUHATHUS peIleHUl (MHANBUIYAIbHOE, IPUHATHE
pelleHys B rpynne, NpUHIATHE PELLICHUI TPYyNIoN);

CaMOCTOSITENILHO COCTaBJISITh JITOPUTM PelIeHUs GU3NYECKOH 3a/1auy WK TJIaHa UCCIIEI0BAaHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh Ipejiara-
€MbIC BapUaHThI PEILICHUM;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camokonmpons (peghaexcusn):
JaBaTh a/IeKBaTHYIO OIICHKY CUTYyalluM U IpeiaraTh MiaH e€ U3MEHEeHHUS,

O6’b$ICH$ITB MNPUYUHBI JOCTUIKCHUA (HGI[OCTI/I)KGHI/IH) PE3YJIbTATOB ACATCIBHOCTU, 1aBATh OLICHKY
MpUOOPETEHHOMY OIIBITY;



BHOCHUTb KOPPEKTHBBI B JIESITEILHOCTD (B TOM YHUCJIE B XOJ] BHIIIOJIHEHUS (HU3HMUECKOTO
WCCJICTOBAHMSI MJTU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIIUXCS CUTYAIIHIA,
YCTaHOBJICHHBIX OMIMOOK, BO3SHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM.

QMOMMOHaJleblﬁ UHmeN1eKm.:

CTaBUTH ce0s1 HA MECTO JIPYTOro YeIoBeKa B X0/ CIIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceéa u opyaux:

IPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelieHNH (PU3NYECKHX 33124 UM B YTBEP)KICHUAX HA
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYTOro0.

INPEAMETHBIE PE3YJBTATbBI

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTrbh CHOPMHUPOBAHHOCTH Yy
o0yyYaromuxcs yMEeHU:

HCIIOJIB30BATh MMOHATHA: MAaCCa U Pa3sMEPbl MOJICKYJI, TCIIJIOBOC ABUXKCHUC aTOMOB U MOJICKYJI,
arperaTHbpIC COCTOSHHSI BEIIECTBA, KPUCTAIUTMYECKUE U aMOP(HBIE Tela, HACHIIICHHBIN 1
HEHACBIIICHHBIN 11ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATypa, BHYTPEHHsIS SJHEPIUs, TEIUIOBOU
JIBUTATEITh; DJIEMEHTAPHBIH AIEKTPHUUSCKUI 3apsi, HIEKTPHYECKOE TI0JIe, IPOBOJHUKH U
AUDJICKTPUKH, MIOCTOSIHHBIN BHGKTpI/I‘-IeCKI/Iﬁ TOK, MAarHUTHOC I10JIC,

pa3nuyarh sBJICHHS (TEIUIOBOE PacIIMpEHHEe/CKaTHE, TeIUIoNepeaaya, TeIIOBOe paBHOBECHE,
CMa4YuBaHHUC, KATUJUIAPHBIC SIBJICHUA, UCIIAPCHUEC, KOHACHCALIUS, IJIABJICHUC, KPUCTAJIJIN3allA
(oTBepaeBaHKE), KUTICHHUE, TETIONEpeiada (TeTUIONPOBOIHOCTh, KOHBEKITHUS, N3TyUYCHHUE);
AIIEKTPU3ALINS TN, B3aUMOJICHCTBIE 3apsI0B, IEHCTBUS DIEKTPUIECKOTO TOKA, KOPOTKOE
3aMBIKaHWE, B3aNMOCHCTBUE MAarHUTOB, JICHCTBUE MATHUTHOTO TIOJISl HA TIPOBOJHHK C TOKOM,
SJICKTPOMAarHuTHas I/IHI[yKI_[I/IH) MO0 OIMMCAHUIO UX XaPAKTCPHBIX CBOIICTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE (PU3HUYECKOE SBICHUE;

Pacrio3HaBaTh IMPOABICHHUC H3YYCHHBIX q)HSI/I‘IeCKI/IX SIBJICHUU B OKpYyZKaromemM M1upe, B TOM
qrcie pu3nuecKue sBICHHS B TPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KAMILISIPHBIC SIBIICHUS B
pHUPOJIe, KPUCTAUIBI B IPUPO/Ie, u3nydenue CoHIa, 3aMep3aHue BoJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUe POCHI, TYMaHa, UHEsI, CHETa; dJICKTPUIECKHUE SIBICHUS B aTMochepe, JIIEKTPUIECTBO
KHUBBIX OPTraHU3MOB; MAarHUTHOE 110JIe 3eMJIH, Ipeli( MO0 COB, pOJIb MATHUTHOTO TOJIS TS
KU3HHU Ha 3eMiie, MOJISIPHOE CHSTHUE; TIPU 3TOM MIEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKY (PU3HUECKUX SBJICHUMH;

OIHCHIBATH U3yUCHHBIC CBOMCTBA TN M (DU3MUYECKHE SBJICHUS, UCIIONB3Ys (PU3UICCKUE BETUIUHBI
(TeMHepaTypa, BHYTPCHHAA SHCPIUs, KOJIUYCCTBO TCIJIOTHI, YACIIbHAS TEIIOEMKOCTD BCIICCTBA,
ylenbHas TeIIOTa TUIABJICHUS, YACTbHAS TEIUIOTa ITapo00pa3oBaHus, yACIbHAS TEIIOTa
CTOpaHUs TOTUIMBA, KOAPPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBON MAIIMHBI, OTHOCUTEIbHAS
BJII&KHOCTH BO3JlyXa, AJIEKTPUUCCKUH 3apsii], CHIa TOKA, SJICKTPUIECKOE HAIIPSUKEHHE,
COIIPOTUBJICHUC ITPOBOJHUKA, YICIBbHOC COIMMPOTHUBIICHUC BCUICCTBA, pa60Ta 1 MOIITHOCTDH
ANIEKTPUUECKOTO TOKA); TIPU ONMUCAHUH TPABIIIBHO TPAKTOBATh (PH3HMUECKUI CMBICIT
HCIIOJIb3YyCMbIX BCIIMYUH, 0603Ha‘-IGHI/I$I 1 € ANHUIBI q)HSI/I‘IeCKI/IX BCJINYHMH, HAXOJUTb (bOpMyJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMUYNHAMH, CTPOUTH TpaduKH
N3YUYCHHBIX 3aBUCUMOCTEH q)HSI/IquKI/IX BCJIMYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U TPOIIECCHI, HCITOJIB3YSI OCHOBHBIC
IIOJIOKCHU A MOJ'IGKy.HHpHO-KHHGTPI‘IGCKOﬁ TCOPpHUU CTPOCHU BCUICCTBA, IPUHIUIT CYTICPIIO3ULIUN
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsina, 3akoH OMa i ydacTKa el ,



3akoH JIxxoyns - JleH11a, 3aKOH COXpaHEeHUsI SHEPTUH; TIPU STOM J]aBaTh CIOBECHYIO (hOPMYIHPOB-
KY 3aKOHA ¥ 3aMUChIBAaTh €r0 MaTEMAaTUUECKOE BbIPAXKECHHUE;

00BSACHATH (PM3UYECKUE TPOIECCH M CBOWCTBA TeJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallUi
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISBIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3HU, CTPOUTH
0o0bscHeHHE U3 | - 2 TOTMYECKUX MIAaroB ¢ ONmopoi Ha | - 2 H3y4eHHBIX CBOMCTBA (PU3UICCKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH; pemaTh pacyéTHbIe 3aauu B 2 - 3
NENCTBUS, UCTIONB3YSI 3aKOHBI M POPMYJIBL, CBA3BIBAIOIINE (PU3NYECKUE BEIUYUHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 3aJ]a4M 3aMMChIBATh KPATKOE YCIOBHE, BHIABISITH HEAOCTATOK JAHHBIX IS
pelIeHus 3a/1a4k, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE [T €€ pelleHus, IPOBOJIUTh
pacuéThl U CPAaBHHUBATH MMOTYICHHOE 3HAYCHHUE (DU3MUECKON BEIMUYUHBI C N3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIU GU3NYECKUX METOIOB;
HCIIOJIb3YS OMMCAaHUE UCCIIEIOBAHUS, BBIICISTH IPOBEPSEMOE MTPEANOI0KEHHE, OLIEHUBATD
MPAaBUJIBHOCTb MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUSI, JIEJIaTh BBIBOIBI;

MPOBOJIMTH OMBITHI 110 HAOTIOACHUIO PU3NIESCKUX SBICHUHN MM (PU3HUECKUX CBOKCTB Tell
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ero 00bEMa, TeMIepaTyphl;
CKOPOCTH TIpOIlecca OCTHIBAHUS/HATPEBAHUS MIPH U3IYICHUHU OT [[BETA U3ITY-
YaloIIeH/MOrIoMaoIel TOBEPXHOCTH; CKOPOCTh UCIIaPEHHsI BOJBI OT TEMIIEPATYPbI )KUJIKOCTH U
MJIOIIAU €€ MOBEPXHOCTH; JIEKTPU3ALUs TEI U B3aUMOJIEHCTBUE FIEKTPUUECKUX 3aPSI0B;
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3YyAJIN3allUsl MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB; ACHCTBUS MATHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (POPMYIMpPOBaTH MPOBEPsieMble
MPEIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHHUS; OITUCHIBATH XO]T
omnbITa ¥ (OPMYIHPOBATH BHIBOIbL;

BBITIOJIHSITH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEILHON BIAKHOCTH BO3AYyXa, CHJIbI TOKA,
HaANPSDKEHUS € HUCIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUNKOB (DU3HMUECKUX BEJIUYUH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33aJJaHHOI a0COIIOTHOM MOTPEeLIHOCTH;

MIPOBOJIUThH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PM3MUECKOM BEJIMUMHBI OT JPYTOH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHUBIICHHS IPOBOJHUKA OT €r0 JJIUHBI,
IUIONIA/I TTOTIEPEYHOT0 CEUEHUS U YJEIbHOIO CONPOTUBIICHUS BEIIECTBA TPOBOAHUKA; CHIIbI
TOKa, UYIIETO Yepe3 MPOBOIHUK, OT HAIPSKEHUSI HAa TPOBOJIHUKE; UCCIIEI0BAHNE
MOCIIEI0BATENHHOIO U MTapaslIeIbHOTO COeIMHEHUH IPOBOIHUKOB): TJIAHUPOBATh UCCIIEI0OBAaHUE,
coOupaTh YCTAHOBKY U BBITIOTHITh U3MEPEHUS, CIIEAYS MIPEITI0KEHHOMY TUIaHy, ((UKCUPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BU/JIE TaOIHI U IpadUKOB, JeNIaTh BBIBOJBI MO pe-
3yJIbTaTaM UCCIEAOBaHUS;

MPOBOAMTH KOCBEHHbIE U3MepeHus (U3NUECKUX BeIMYMH (yAeIbHas TeIIOEMKOCTh BELIECTBa,
COTMPOTHBIICHUE TIPOBOIHUKA, Pa00Ta U MOIIIHOCTH INEKTPUUECKOTO TOKA): TUIAHUPOBATH U3MEpe-
HUSl, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYS MPEAI0KEHHOU HHCTPYKLINUHU, U
BBIUMCIISTH 3HAYCHUE BETHYMHBI,

coOJTII01aTh MpaBHJia TEXHUKHA 0€301TaCHOCTH IIPH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOPOM Ha UX ONMHCaHUsA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETD, TapoBasi
TypOuHa, aMIIepPMETP, BOJBTMETP, CUETUHK IIIEKTPUIESCKON IHEPTHH, HIEKTPOOCBETUTEIHHBIE
PUOOPHI, HarpeBaTEIbHBIC ATEKTPOIPUOOPHI (TIPUMEPHI), FTCKTPUICCKHEC TTPEAOXPAHUTEIH,
ANEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOIO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX
(bU3UYECKUX SIBJICHUN U HEOOX0IUMbIE (PU3UIECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONCTBA U U3MEPUTENBHBIE MPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOIL, PEOCTAT); COCTABIISITH CXEMbI JJIEKTPUUECKUX
Henei ¢ nmocieaoBaTeaIbHbIM U apauIeIbHbIM COEIMHEHUEM 2JIEMEHTOB, Pa3inyasi yCJIOBHbBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIEeTICH;
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IPUBONUTH PUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEpPaxX MPAKTUYECKOIO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHUH B MOBCETHEBHOMN KU3HU JJIs1 00ecTieueHus: 6€30MacHOCTH MPU OOPAIICHHUH C
npubopaMy U TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 370POBbs U COOIIOAECHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

OCYILECTBIIATh MOUCK HH(OpManuu (U3NUECKOro CoAep)KaHus B ceTH MIHTepHeT, Ha OCHOBE
UMEIOIIMXCS 3HAHUH U yTEM CPaBHEHUS IOTIOJTHUTENIBHBIX HCTOYHUKOB BBIIEIATh
UH(POPMaLINIO, KOTOPasi SBJIAETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BATh MPH BBHINOJIHEHNUN YUEOHBIX 3a/JaHU HAyYHO-TIONMYJISIPHYIO JIUTEPATypy
(GU3U4ECKOro coiepKaHus, CIpaBOUYHbIe MaTepHalIbl, PECYpChl ceTH MIHTepHET; BlajeTh
npuéMaMH KOHCIIEKTUPOBAaHUS TEKCTa, Mpeodpa3zoBaHus HHPOPMALIUU U3 OAHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPaTKHeE yCTHBIE COOOIIeHNUs, 00001as nH(popMaIuio u3
HECKOJIbKUX UCTOYHUKOB (PM3UYECKOT0 COJEPKaHMsI, B TOM YUCIIE IyOJINYHO NPECTaBIATh pe-
3yJIbTAThl IPOSKTHOM UM UCCIEI0BATEIbCKON JEATENIbHOCTH; IIPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh U3yUYEHHBIM MOHATUIHBIN anmnapar Kypca (U3HKH, COTPOBOKAATH BBICTYIJICHHUE
MPE3EHTALUEN;

IIPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEA0BAaHUM (PU3UUECKHMX MPOLIECCOB PACIPEALIIATh
0053aHHOCTH B IPYTIIEC B COOTBETCTBUH C IIOCTaBICHHBIMU 33/1a4aMH, CJICUTH 32 BHIIIOJTHEHUEM
IUIaHa JIeHCTBUH U KOPPEKTUPOBATh €0, aIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B
NeSITeIbHOCTD TPYTIIBI; BHICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, TPOSBIISISI TOTOBHOCTD
paspemniaTh KOH()IUKTHL

TemaTnueckoe mianuponaue (68 4)

TemaTnuyeckuid 010K OcHOBHOe co/Iep:KaHue

Tennossle apieHns (24 u) TenstoBoe nBu:xenue. TemnmoBoe paBHOBECHE.
Temneparypa. Bayrpennss saeprusa. Pabora u
Terwionepeaada. TeIIompoBoOIHOCTD.
Konsexrusa. Usnydenne. KostmuecTBo TEILIOTEL.
VaenbHas TemmoeMKkocTh. Pacuer KosmmuecTsa
TEIIOTHI IIPH TeIto00MeHe. 3aK0H COXPaHEHMUS
W IIpeBpallleHns S9HEPTUU B MEXaHUIECKUX 1
TEILTOBBIX mmporeccax. Ilaasienne u
OTBepIeBaHNE KPUCTAJLINIECKUX TeJI. ¥ IeIbHAST
TerwTora iasienusd. Mcmapenwne u
rougeHcanusa. Kumenue. BasuocTs Bo3myxa.
VienpHAas TeIioTa IapoodpasoBaHU.
O0bsAcHeHNe N3MEHEeHUs arperaTHoOr0 COCTOSTHUS
BeIIleCTBA HA OCHOBE MOJIEKYJISIPHO-
KWHETUYECKHUX IPeCTABICHUM.
[TpeobpasoBaHme sHEPTUH B TEIJIOBBIX MAIIIH-
Hax. /[Buraresir BHyTpeHHET0 CrOPaHUsI.
ITaposas rypouna. KIIJ Temmosoro asurareis.
OKojtorudeckre IpodIeMbl UCITOIb30BaAHUS
TEILIOBBIX MAIIIMH.

DnekTpuyecKue ABaeHus (28 u) Ounexrpusanus Tesr. JlBa pona
2JIEKTPUYECKUX 3apaa0B. Baaumoneiicreue

3apAXKEHHBIX TeJI. HpOBO,Z[HI/IKI/I, JUIJIEKTPUKH N
TIOJIYIIPOBOHUKH. DIIEKTPUUECKOE TI0JIe. 3aK0H
COXPaHEHUS JIEKTPUUECKOTO 3aps/ia.
JleIMMOCTE 3JIEKTPUYECKOTO 3apsama. OJIeKTPOH.
Crpoenne aToma. DJIEKTPHYECKHUH TOK.
JleticTBHE 3JIEKTPUUECKOTO TOJISA HA
aJeKTprueckre 3apaasl. McTouHMKN TOKA.
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DuexTpudeckas 1enb. Cria Toka.
DJIeKTPpUYECKOe HAIIPSIIKEeHIe. DJIEKTPHYIECKOe
corrpotuBJienre. 3axkoH Oma I yyacTKa IMermn.
IlociremoBaresibHOe U IMapaJLieIbHOE
CoeIMHEeHNe IIPOBOHUKOB. PaboTa 1 MOIITHOCTD
aJIeKTpUUYecKoro Toka. 3akou Jxxoyiis—Jlena.
Koumencartop. Ilpauia 6esonacuHocTy mpu
pabore ¢ 2JIeKTPOoIprOOopaMHU.

DneKTpOMarHuTHBIC SIBICHHS (5 )

Omzwrr Opcrena. MarauTHoe II0JI€.
MaruuTHOe 1oJ1e mpsaMoro Toka. MarautHoe
T0JIe KaTYIIKU ¢ TOKOM. 1locTOSTHHBIE MarHUTHI.
MaruauTtHoe I10J1e IIOCTOSTHHBIX MATHUTOB.
MaruauTtHOEe HToTe 3eMmun. BaaumonetictBue
MAar"guToB. JleficTBre MATHUTHOIO II0JIS Ha
IPOBOTHHUK C TOKOM. DJIEKTPUUYECKUN TBUTATEb.

Cgetosbie siBenust (11 1)

Wcrounukn ceera. [Ipamonuneiizoe
pacmpocTpaHeHue cBeTra. Bumumoe IBmkeHmne
ceetwi. OTpaskeHne cBeTa. 3aKOH OTPAKEHUS
ceera. [limockoe seprasto. IIpesromiiernme ceera.
Baxkon npesomiienns csera. JIumuanr. Oorycuoe
paccrostame JuH3bl. OIITHYecKas CuJia JIUHSEIL.
W3zo0pasmenns, maBaeMmele auH30#. ['nas kar
ontuueckas cucreMma. Onrudeckue mpuOOpPEHL.

IHoypouHoe niianupoBanue (68 yacon)
8A kiace

Jdata npoBenenust

Ne Tema ypoka
ITo DaKTHYECK
JIaHy U
1. | BBonusiit uHcTpykTax o Th B kabunere ¢pusuku. Temmosoe 01.09
JnBwxeHue. TemnepaTypa )
2. | BHyTpeHHsis S)HEPrus ¥ CriocoObl e N3MEHEHUs 06.09
3. | TemionpoBOIHOCTH 08.09
4. | KonBekuus. U3nyuenne 13.09
5. | KonmnuecTBo TennoThl. Y 1eabpHas TEMI0EMKOCTb. 15.09
6. | Pacyer konuuecTBa TEIJIOTHI. 20.09
7. | JJaboparopnas pabota Nglu «CpaBHEHHE KOJIMYECTB TEIJIOTHI TIPH 2709
CMEIIMBAHUU BOJIbl pa3HOU TEMIIEPATypPhI».
8. Pemenue 3amau mo teme «Pacuét xonmudecTBa TEIUIOTED. 27.09
9. | IloBrOopenue Temol « Temnonepenaya. Pacyér konuuectna 2909
TEIJIOTHDY.
10. HafiopaTopHaﬂ pabota Ne 2. 3mepeHue yieapHON TEIIOEMKOCTH 04.10
TBEPJOTO Tea.
11. | OHeprus TonnmBa. Y aenbHas TEIIOTA CTOPaHUsL. 06.10
12. | 3aKOH COXpaHEHHMs SHEPTUH. 11.10
13. | Pemenne 3aga4 mo teMe « TemnoBbIe SIBJICHU 13.10
14. | IlnaBneHne u OTBEpAEBAHUE KPUCTAIINYECKUX TElL. 18.10
15. | YaenpHas TenaoTa IIaBICHUS 20.10
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16. | KonTponbnas pabora Nelno teme «TemnyioBble SIBICHUS 25.10

17. | Ucnapenue. HacbllieHHBIM 1 HEHACBIIIEHHBIN T1ap. [lornomenne 2710
SHEPIrUH NIPU UCIIAPEHUH U BBIICIECHUE €€ IPU KOHJICHCAINH.

18. | Kunenue. 08.11

19. | BnaxnocTs Bo3ayxa. Jlaboparopnas padota Ne 3. M3mepenue 10.11
BJIQXKHOCTH BO3/1yXa.

20. | YnenpHas TemaoTa napooOpa3oBaHUs U KOHACHCAIUN 15.11

21. | Pabora rasza u mapa npu pacuiipeHus. J[Burareiab BHyTPEHHETO 17.11
CrOpaHus

22. | IlapoBas Typ6buna. KI1/] TerioBoro qurares. 22.11

23. | Pemenue 3a1a4 no teme «3MeHeHue arperaTHbIX COCTOSIHUM 2411
BEIIECTBA»

24. KOHTpOJij{a}I pabota Ne2 o Teme «l3MeHeHue arperaTHbIX 2911
COCTOSIHUI BEIIeCTBaY

25. | DnexTpu3anus TN IPpU CONPUKOCHOBEHUH. B3anmonencreue 01.12
3apsKEHHBIX Tel.

26. | Dnexrpockon. [IpoBoaHUKH, TOTYTPOBOAHUKH U HETPOBOAHUKHI 06.12
IEKTPUYECTBA. DIEKTPUUECKOE MOJIE. ]

27. | JenuMOoCTb 3JIEKTPUYECKOT0 3apsaaa. DneKTpoH. CTpoeHne 08.12
aTOMOB.

28. | OObsiCHEHHE INEKTPUUYECKUX SIBICHUH. 13.12

29. | Dnextpuyecknil TOK. ICTOUHUKHN IEKTPUYECKOr0 TOKA 15.12

30. | DnekTpuyeckas Ienb U €€ COCTABHBIC YaCTH. DJIEKTPUUECKUIN TOK 20.12
B MeTaJUIaXx.

31. | JlelicTBHS 3JIEKTPUYECKOTO TOKA. 22.12

32. | Hanpasnenue anextpuyeckoro Toka. Cuiia Toxa. 27.12

33. | Amnepmerp. M3mepeHne cuiibl TOKa. 29.12

34. | JIaboparopnas padota Ne4 «COopka 3JeKTpUIECKON 1eNu 1 10.01
M3MEpPEHHUE CUJIbI TOKA B €€ Pa3IMUHBIX YUaCTKaX».

35. | DnexTpuueckoe HanpsHKEHHe 12.01

36. | U3mepenue Hanpsoxkenus. JlJabopatopHas padora N95v<<I/I3MepeHHe 17.01
HAIpPsDKEHUS Ha Pa3IMYHbBIX YYaCTKAX DJIEKTPUUYECKON eI

37. | 3aBUCUMOCTb CHJIbI TOKA OT HaIlPSKEHHUSI. 19.01

38. | DnexTpuiyecKkoe CONpPOTUBIICHUE. 24.01

39. | 3akon Oma Jij1s yyacTka LenH. 26.01

40. | Pacuet conpoTHBIEHNsI IPOBOJHUKA. Y I€IbHOE CONIPOTHUBIICHUE. 31.01

41. | Peocrartsl. JIabopatopHnas pabota Ne6 «PerynupoBaHue CHIIbI TOKa 02.02
peocTaTom»

42. | JJaboparopHas pabota Ne7 «3mepeHue conpoTUBICHUS 07.02
IPOBOJAHUKAY.

43. | Pemenue 3a1a4 no TeMe « DJIEKTPUUECKUE SIBICHUS. 09.02

44. | KonrponbHas padota Ne3 o teme «DIEKTpUUYECKHUE SIBICHUSD 14.02

45. | IlocnenoBaresbHOE COETMHEHNUE MPOBOIHUKOB. 16.02

46. | ITapannenpbHOE COEMHEHNE TPOBOJHUKOB 21.02

47. | PabGota aeKTpruYecKoro Toka. 28.02

48. | MoIIHOCTB AJIEKTpHUEcKoro Toka. JJaboparopras padora Ne§ 01.03
«M3mepenne paboThl M MOIIHOCTU TOKA B JIAMIIEY. )

49. | HarpeBanue npoBOJHUKOB AJIEKTPUUYECKUM TOKOM. 3aKOH 06.03

Jxoyns-Jlenna
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50.

Jlammna nakanuBanusi. HarpeBarenbnbie mpuoopsl. KopoTkoe

13.03
3aMBbIKaHUE.
51. | Kontponbnas pabota Ne4 o teme «IlocTostHHBIN TOK» 15.03
52. | IloBTopenue u 06061eHne TeMbl «I10CTOSHHBINA TOKY. 20.03
53. | MaruutHoe nosie. MarHuTHbIE€ TMHUU 22.03
54. | MarHuTHOe 1oJie KaTyIIKu ¢ TOKOM. DJIEKTPOMarHUThI
JlabopaTtopHnas pabota Ne9 «CoOopka 37eKTpOMaruuTa u 03.04
UCIIBITAaHUE €0 ACHCTBUS»
55. | IlocrostHHBIE MarHUTBHL. MarauTHoe nosie 3eMiau 05.04
56. | JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM. 10.04
ONEeKTpPOABUTATED. '
57. | JlJaboparopnas pa6ota Ne¢10 «M3yueHnne 3neKTpuIecKoro 12.04
JIBUTaTENsl IOCTOSIHHOTO TOKAY
58. | KonTpoasHas paborta Ne5 o Teme «DIeKTpOMarHuTHBIE 17.04
SIBJICHUSD)
59. | Mcrounuku cBerta. Pacnpoctpanenue ceera. 19.04
60. | OrpakeHne cBeTa. 3aKOH OTPAXKEHUS CBETA. 24.04
61. | ITnockoe 3epkano 26.04
62. | IIpenomnenue ceera 08.05
63. | JIunzel. OnTuueckas cuiia JUH3HL 15.05
64. | 300paxenusi, TaBaeMbIe JTHMH3O0M. 17.05
65. | JJabopatopnas padora Ne 11. [Tonmyuenune nuzo0paskeHust IpH 2705
MTOMOIIH JINH3BI.
66. | Kontponbhas pabota Ne6 o Teme «CBETOBBIE SIBJICHUS 24.05
8b kiace
Jdata npoBenenust
Ne Tema ypoka
ITo PakTHueck
TIaHY u
1. | BBogusiii uacTpykTax o Th B kabunere pusuku. Termmosoe 01.09
asukeHue. Temmeparypa )
2. | Bayrpennsist sHeprus u cnocoObl €e H3MEHEHHUS 06.09
3. TermmonpoBOAHOCTD 08.09
4. | KonBekuus. M3nyyenue 13.09
5. KoymmuecTBO TEmIOTHL. Y IeabHAs TEIIOEMKOCTD. 15.09
6. | Pacuer kommuecTBa TEMIOTHI. 20.09
7. | JJaboparopnas padota Nel «CpaBHEHHE KOJUYECTB TEIUIOTHI IIPH 709
CMEUIMBAaHUU BOJIbI Pa3HOU TEMIIEPATYPhI». ]
8. | Pemenne 3agau no teme «Pacuér KOIM4YecTBa TEMIOTHDY. 27.09
9. | IloBTopenue teMsl «Temnonepenaya. Pacuér konuuectsa 29.09
TEIIOTHIY.
10. | JJaBopatopHast pabota Ne 2. M3mepenue yaenbHOH TEIOEMKOCTH 04.10
TBEPOTrO Tena.
11. | OHeprus TormBa. Y aeapHas TEMJIOTa CrOPaHUS. 06.10
12. | 3aK0oH cOXpaHEHUs SHEPTUH. 11.10
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13. | Pemenne 3aga4 mo teMe « TemnioBbIe SIBJICHU 13.10

14. | IlnaBneHne u oTBEpAEBaHNE KPUCTAUIMYECKUX TEJL. 18.10

15. | YaenpHas TenaoTa MmiaBiIeHUS 20.10

16. | KonrponbHas pabota Nelno teme «TernnoBbie SBICHUS» 25.10

17. | Ucnapenne. HacbllieHHbIN 1 HEHACHIILEHHBIH nap. [lornomenue 2710
SHEPI'MU MPY UCIIAPEHUU U BBLICIICHHUE €€ IPU KOHACHCAIUU.

18. | Kunenue. 08.11

19. | BnaxnocTs Bo3ayxa. Jlaboparopnas padota Ne 3. U3mepenue 10.11
BJIQYKHOCTH BO3yXa.

20. | YnenpHas TemaoTa napooOpa3oBaHUs U KOHICHCAIUN 15.11

21. | Pabota rasza u mapa npu pacuiipeHus. J[Burareiab BHyTPEHHETO 17.11
CropaHus

22. | IlapoBas Typbuna. KI1/] TeroBoro qurares. 22.11

23. | Pemenue 3a1a4 no teMe «l3MeHeHue arperaTHbIX COCTOSIHUM 2411
BEILIECTBA»

24. KOHTpOJij{a}I pabota Ne2 o Teme «l3MeHeHue arperaTHbIX 2911
COCTOSIHMI BELIECTBAY

25. | DnexTpu3anus TeJa NpHu CONMPUKOCHOBEHUH. B3aumoienicTere 01.12
3apsKEHHBIX TeJL.

26. | Dnexkrpockon. [IpoBoaHUKH, MTOTYTPOBOAHUKH U HETPOBOAHUKHI 06.12
JIEKTPUYECTBA. DIEKTPUUECKOE MOJIE. ]

27. | JenuMOoCTb 3JIEKTPUYECKOT0 3apsaaa. DneKkTpoH. CTpoeHne 08.12
aTOMOB.

28. | OObsiCHEHHE INEKTPUYECKUX SIBICHUH. 13.12

29. | Dnextpuyecknil TOK. ICTOUHMKHN 3IEKTPUYECKOr0 TOKA 15.12

30. | DnekTpuyeckas enb U €€ COCTABHBIC YaCTH. DJIEKTPUUECKHUI TOK 20.12
B METaJUIaXx.

31. | JlelicTBHS 3JIEKTPUYECKOTO TOKA. 22.12

32. | Hanpanenue anextpuyeckoro Toka. Cuiia Toka. 27.12

33. | Amnepmerp. 3mepenue cuiibl TOKa. 29.12

34. | JIabopatopHas pabota Ned «COOpKa NMEeKTPUIECKON eI U 10.01
M3MEPEHHE CUIIbI TOKA B €€ PA3JINYHBIX YUACTKAX).

35. | DnexTpuueckoe HanpsHKeHHe 12.01

36. | U3mepenue Hanpsokenus. JlJabopatopnas pabora N95v<<I/I3MepeHHe 17.01
HaIPsDKEHUS HA PA3JIMYHbBIX YYACTKAX JICKTPUUECKOU LIeTH»

37. | 3aBUCUMOCTb CHJIbI TOKA OT HaIlPSKEHHUS. 19.01

38. | DnexTpuyecKkoe CONPOTUBIICHUE. 24.01

39. | 3akon Oma Jij1s1 yyacTka LenH. 26.01

40. | Pacuet conpoTHBIEHHsI IPOBOJHUKA. Y I€JIbHOE CONIPOTHUBIICHUE. 31.01

41. | Peocrartsl. JIaboparopHnas padota Ne6 «PerynupoBaHue CHIIbI TOKa 02.02
peocTaToM»

42. | JJaboparopHas pabota Ne7 «3mepeHue conpoTUBICHUS 07.02
IIPOBOJTHUKAY.

43. | Pemenue 3aga4 no temMe « INEKTPUUYECKUE SIBICHUS. 09.02

44. | KontponbHas pabora Ne3 no teme « IIEKTpHUUECKUE SIBICHUS 14.02

45. | IlocnenoBarenbHOE COCIMHEHNUE MPOBOIHUKOB. 16.02

46. | ITapannenpbHOE COEMHEHNE TPOBOJHUKOB 21.02

47. | PabGota aeKTpruYecKoro Toka. 28.02

48. | MomHocTb 31eKkTpuyeckoro Toka. Jlaboparopnas padora Ne8 01.03
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«3mepenne paboThl 1 MOUTHOCTH TOKA B JIAMIIE».

49. | HarpeBanue npoBOJHUKOB AJIEKTPUUYECKUM TOKOM. 3aKOH 06.03
Jxoyins-Jlenna )

50. | Jlamna nakanuBanus. HarpeBarensHsle npubopsl. Kopotkoe 13.03
3aMbIKaHUeE.

51. | KonTtponbHas pabota Ne4 o Teme «I1ocTOSIHHBIN TOK» 15.03

52. | IloBTopenue u 06061eHne TeMbl «I10CTOSHHBINA TOKY. 20.03

53. | MaruutHoe nosie. MarHuTHbI€ TMHUU 22.03

54. | MarHuTHOe 1oJie KaTyIIKu ¢ TOKOM. DJIEKTPOMarHUThI
JlabopaTtopHnas padora Ne9 «CoOopka 37eKTpOMaruuTa u 03.04
UCTIBITAHUE €T0 JICHCTBUSY

55. | IlocrositHHBIE MarHUTHL. MarauTHOE noje 3eMin 05.04

56. | JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM. 10.04
ONEeKTpOABUTATED. '

57. | JlJaboparopnas pa6ota Ne¢10 «M3yueHnne 3neKTpuIecKoro 12.04
JIBUTATEJIsl HOCTOSHHOTO TOKa»

58. | KonTpoapHas padorta Ne5 o Teme «IeKTpOMarHuTHBIE 17.04
SIBIICHHSD)

59. | Uctounuku cBera. Pacipoctpanenue caera. 19.04

60. | OTpakeHue cBeTa. 3aKOH OTPAKEHMSI CBETA. 24.04

61. | Ilnockoe 3epkano 26.04

62. | IIpenomnenue ceera 08.05

63. | JIunzel. OnTuueckas cuiia JUH3HL 15.05

64. | 300paxeHusi, TaBaeMbIe JTHMH3O0M. 17.05

65. | JJabopatopnas padora Ne 11. [Tonmyuenune nuzo0paskeHust IpH 2705
MTOMOIIH JINH3BI.

66. | Kontponbhas pabota Ne6 o Teme «CBETOBBIE SIBJICHUS 24.05

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUHEHUE OGPA30BATEJIBHOI'O

[TPOLIECCA

[Iporpamma kypca pusuku ayis 7—9 kiaccoB 001eo0pa3zoBaTeNIbHBIX YUPESKICHUI

(aBropsr A. B. Ilepbiuikun, H. B. ®u- nonosuy, E. M. I'ytauk). ®usuka. 8 kinacc. YueOHuk (aBTop
A. B. IlepbIkuH).

. dusuka. Meroauueckoe nocodue. 8 kiacc (aBropsl E. M. I'ythuk, E. B. Pribakosa, E. B.
[TaponuHa).
®dwusuka. Tectrl. 8 kinace (aBTopel H. K. Xannanos, T. A. XanHaHOBa).

®uzuka. Junaktuueckue matepuainsl. 8 kiacce (aBropsl A. E. Mapon, E. A. Mapon).
®usuka. COOpHHUK BOIPOCOB U 3a1a4. 7—9 kinaccel (aBTopsl A. E. Mapow, C. B.

Ho3.017101<1/1171, E. A. Mapon).

DNEKTPOHHOE NMPUIIOKEHHUE K YUEOHUKY.
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