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IHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MporpaMMbl HarmpaBjIeHO HAa GOPMUPOBAHNE ECTECTBEHHOHAYYHOW IPAMOTHOCTH y4YalIUXCcs U
OpTaHU3aIMI0 U3Y4YeHUs (PU3UKU Ha JeSITeILHOCTHON OCHOBE. B Hell yUHTHIBAIOTCS BO3MOXHOCTH MTPEIMETa
B peaymm3anuu TpeboBannit ®I'OC OOO K mIaHUPyEMBbIM JIMYHOCTHBIM M METAPEIMETHBIM Pe3yJIbTaTam
00y4YeHHs, a TAKXKE MEXKIIPEIMETHBIC CBSI3H €CTECTBEHHOHAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111€r0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTeCTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB, TOCKOJIBKY
(bu3nueckre 3aKOHbI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUN, 3y4aeMbIX XUMUEH, O1onoruei, actpoHoMuei
u pusudeckoi reorpadueit. Gusnka — 3TO MpeAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA[ B
€CTECTBEHHOHAYYHYIO KapTUHY MHUPA, HO U IIPEJOCTaBIIAET Hanbosiee sicHble 00pa3Libl IPUMEHEHHs HayYHOTO
MeTO/1a IO3HaHMs, T.€. criocoda MoIy4eHUsl TOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢puznka — 310
IIPEeIMET, KOTOPBIN HapsALy ¢ APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEAMETaMU JAO0JDKEH JaTh IIKOJIbHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIEI0BAHUS U PAJOCTH CAMOCTOATEIBHOTO OTKPBITHS
HOBOT'O 3HaHMSL.

OpnHa U3 rIaBHbBIX 337ja4 (PU3UUECKOTr0 00pa30BaHUs B CTPYKTYpe 00IIero oopa3oBaHMsi COCTOUT B
(GbopMHpPOBaHNUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe Y OCHOBHOM Macchl 00y4aroluxcs,
KOTOpBIE B JaJIbHENIIEM OyayT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aedrenbHocTd. Ho He MeHee
BaKHOM 3a/1a4yeil ABJIAETCS BBIBICHHUE U NIOJrOTOBKA TAJIAHTIIMBBIX MOJIOJBIX JIFOAEH AJIs IPOJOKEHHUS
oOpa3oBaHus U JalbHENIIEH TPoPecCHOHATBHON ASSTEIHLHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
HCCIIeIOBAaHHUM U CO3/JTaHUM HOBBIX TeXHOJOTHI. COriacHO MPUHATOMY B MEXIYHapOJHOM COOOIIECTBE
ornpezeneHuto, EcrecTBeHHOHay4YHAasi TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMAaTh aKTUBHYIO TPax-
JTAHCKYIO TO3ULMIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAesIMU. HayuHOTpaMOTHBIN 4el0BEK CTPEMUTCS
y4acTBOBAaTh B apT'YMEHTUPOBAHHOM O0CYKJI€HUH MPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HEro CIAEAYIOLUUX KOMIIETEHTHOCTEH!

— HAY4HO 0OBACHATH SIBJICHUSA,
— OICHUBATh U IOHUMATh 0COOCHHOCTU HAay4YHOI'0 UCCJICAOBaHUs,
— HHTCPIPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA TTOJTYUCHUA BBIBOJOB.

N3yuenue ¢pu3nku ciocoOHO BHECTH pelIaloInii BKIaa B (OpMHpOBaHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00YYaIOLIHXCS.

HEJIN U3YUEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Henu u3yyenus: Gpu3MKu Ha ypOBHE OCHOBHOTO 001I1eT0 00pa3oBanus onpeencHsl B KoHmenmum
MpenoaBaHus yueOHoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX Opranmu3aiusax Poccuiickoit denepanuu,
peaTn3yIoNMX OCHOBHBIE 00111e00pa3oBaTeNbHbIEC TPOrPaMMBI, YTBEPKIEHHOU pereHrnemM Komterun
MunuctepcTBa npocBernieHus: Poccutickoit @denepanuu, mpotokoi oT 3 aexadps 2019 r. No [TK4BH.

Henu uzyuenus puznxu:

— mpuoOpeTeHne UHTepeca U CTpeMIICHUS! 00yUaloIUXCsl K HAyYHOMY U3YUYEHHIO TPUPO/IH,
pa3BUTHE UX UHTEUIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;



— pa3BUTHE TPEJCTABICHUN O HAYYHOM METO/€ MMO3HaHUs U (OPMUPOBAHUE UCCIIEOBATETHCKOTO
OTHOIICHHUS K OKPYKAIOIITUM SIBIICHUSIM;



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH,

— (dopmupoBaHHE MPEACTABICHUN O POy (PU3UKU ISl Pa3BUTHS IPYTrUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHH,

— Ppa3BUTHE NPEACTaBIECHUI 0 BO3MOXKHBIX cepax Oyayiiel npopeccnoHaabHOM e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTabHEHIIEMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne STUX LeJei Ha ypOBHE OCHOBHOT'O O0IIET0 00pa30BaHMs 00SCIIEYNBACTCS PEIICHHEM
CIIE/TYIOLIHX 3a/1a4:

— mpuoOpeTeHue 3HaHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX, TETJIOBBIX,
DIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TpHOOpeTeHNEe YMEHUIN ONHUCHIBATh U OOBSICHATH (DU3MYECKHE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEIICHUS MMPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PHU3NUECKUX
MOJENEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'II-OI[aTB IMPHUPOJHLBIC SABJICHHA U BBIIIOJIHATD OIIBITHI, J'Ia60paTOpHI>Ie pa6OTLI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUS C UCITIOJIb30BaAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— 0ocBOeHHUE TpUE€MOB padoThI ¢ HH(pOpManHel GU3NIEecKOro coiep:kanus, BKItouas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH; aHATTU3 U KPUTHYECKOE OLIEHUBAHUE HH(POPMAIIHH;

— 3HAaKOMCTBO cO chepamu MpodeccCHOHANBHON 1eITeTbHOCTH, CBI3aHHBIMU ¢ (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PU3UIECKON HAYKH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBiseTcst 00s53aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlaHHas MporpaMma npeycMaTpuBaeT u3ydenne Gu3nky Ha 6a30BOM ypoBHE B 8
Kjacce B 00béMe 68 ywacoB mo 2 yaca B HEAEIIO.



COJEPKAHUE YYEBHOTI'O ITIPEJJMETA

Pa3zgen 1. TensioBbIe IBJICHUSA

OcHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeOpUH CTPOEHUs BellecTBa. Macca u pa3mepbl
aTOMOB U MOJIEKYJ1. OTbITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopaenu TBEPOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHUI BeecTBa. Kpucrammmueckue u amopHbIC Tena.
OObscHeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJI Ha OCHOBE MOJOKEHUH MOJIEKYIIPHO-KUHETUIECKON
teopur. CMauynBaHNUe U KaNWUISIPHBIC sIBJICHUS. TerioBoe paciiupeHue u cxaTue.

Temmneparypa. CBsA3b TEMIIEPATYpbl CO CKOPOCTBIO TEIUIOBOTO JABM)KECHHUS YACTHIL.

Buytpennsist sneprus CriocoObl HI3MEHEHUS! BHYTPEHHEH SHEPTHH: TEIUIOoNepeiadya i COBepIIeHUe paboThl.
Bunel Tennonepenayn: TEMIONPOBOJHOCTD, KOHBEKIINS, U3ITy4EHHE.

KonnyecTBo TerioTsl. Y aenbHas TEMIIOEMKOCTb BelllecTBa. TeII000MEH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBneHne n oTBepAeBaHME KPHCTAIMYECKUX BEIIECTB. Y IeNbHAs
teruioTa riasienus. [Tapoodpasosanue u konaeHcanus. Mcnapenne (MC). Kunenue. Y nenpHas TerioTa
napoo0pazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHUs OT aTMOC(hEpHOro JaBiieHus. BiaxxHocTh Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHas TEIUIOTa CropaHusl.

[punnuns! padots! Temnossix apurateneid. KIT/I rernnoBoro asurarens. TennoBble IBUraTeNn U 3aIUTa
okpyxatomieit cpenbl (MC). 3akoH COXpaHECHUS U TIPEBPAILCHHs] YJHEPTHH B TEIUIOBBIX Tporeccax (MC).

Hemoncmpayuu

1. HabmoneHne OpOyHOBCKOTO JIBYDKCHUS

2. Habmonenue nuddysun

3. HaOurotenue sSiBJICHU CMadMBaHUS M KaNWILISIPHBIX SIBICHUAN
4. HabmoieHrne TETIOBOTO PACIIUPEHUS TEJ

5. I3MeHeHue naBieHus raza npu U3MEHEHHUH 00bEMa M HAarPEBAHUH WIIH OXJIXKICHUHN
6. [IpaBwia U3MEpeHUs TEMIIEPATYPhI

7. Bunp! Teruonepenaun

8. OxJtaxxicHHUe TP COBEPIIICHUH PabOThI

9. HarpeBanue mpu cOBEpIICHUH paObOTH BHEITHIMHU CHJIAMH
10. CpaBHEHHE TEIUTOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOnroneune KAIIEHNUS

12 .HaGroieHre OCTOSTHCTBA TeMITepaTyphl PH TUTABJICHUN
13. Mojienu TEIUIOBBIX ABUTATENIEH

Jlabopamopuwvie padbomovt u onvimol

1. OmnbIThI 10 OOHAPY)KEHUIO AEUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSHKEHHS

2. OTBITHI 10 BBIPALMBAHUIO KPUCTAJIOB MOBAPEHHON COJIM MIIM caxapa

3. OnbITH O HAOIIOIEHUIO TETJIOBOTO PACIIUPEHUs ra30B, KHUIKOCTEH U TBEPIBIX TEI

4. Omnpenenenue 1aBIeHUs BO3AyXa B OalsIOHE IINPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHHUsI BO3yXa OT €ro 00b&Ma U HarpeBaHus HIu
OXJIAXKACHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIAKOCTH B TEPMOMETPHUYECKON TpyOKe
OT TEMIIEPaTypbl

7. HaGmoieHne n3MeHeHHsI BHYTPEHHEN SHEPTUU Teja B pe3ysbTaTe TeIuIonepeaayl U padoThl BHEIIHUX
cun

8. UccnenoBanue sSBICHUS TEMJI000MEHA MPH CMEIINBAHUM XOJIOJHON U ropsiueii BOAbI

9. OmnpeneneHne KOJMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJON P TEIUIOOOMEHE C HarpeThiM

MCTAJUIMYCCKUM MUITIUHAPOM



10. Ompenenenue yaenbHOMN TEIIOEMKOCTH BEIIECTBA
11. VccnenoBanue mporecca UCTapeHUs

12. Onpenenenne OTHOCUTEIBHON BIAKHOCTH BO3AyXa
13. Onpenenenue yneabHON TEMIOTHI TUTABJICHHS JIb/Ia

Pasznen 2. 3HeKTpI/I'leCKI/Ie U MArHUTHBIC SABJICHUSA

DnekTpuzanus Tei. JIBa pona snexTpudeckux 3apsaaoB. B3anmonelictBre 3apskeHHBIX Ten. 3akoH Kynona
(3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHSI 3aPSKCHHBIX TEJI OT BEMYUHBI 3aPSI0B U PACCTOSHHS MEKIY TEIaMH).

Onexrpuueckoe nojie. Hanpspk€HHOCTH 3neKTpuueckoro nodis. [IpuHnun cynepno3uinum 3J1eKTpUIecKuX
noJjiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu smekTpudeckux 3apsaoB. DJIeMEHTapHbIN eKkTpudeckuii 3apsa. Ctpoenue atoma. [IpoBogHuku
U AUBJIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsia.

DNEKTPUUECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS DIIEKTPUUYECKOTO TOKA. MICTOUHHUKH MMOCTOSIHHOTO TOKA.
JIeHCTBHUS 3JEKTPUUYCCKOTO TOKa (TEIIOBOE, XMMUYECKOE, MArHHUTHOE). DIIEKTPUYECKUH TOK B KHUIKOCTAX
U Trazax.

Onexrpuueckas enb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTHBIIEHNE IPOBOIHUKA. Y ENIbHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa [yt ydacTka uenu. [locinenoBaTenbHoe U apauiebHOE COCTUHEHNE
IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 3JEKTPUUECKOr0 ToKa. 3akoH Jxoyis— JleHna. DnekTpudeckue Leny U noTpeduTenu
ANeKTpUYecKoil s3Hepruu B ObITy. KopoTkoe 3amMbIkaHUE.

ITocrosiHHble MarHuThl. B3aMmoneicTBUE NMOCTOSHHBIX MAarHuTOB. MaruutHoe nosie. MarautHoe nose
3eMJIM ¥ €T0 3HauYeHue AJIs KU3HU Ha 3emiie. OnelT OpcTena. MarHuTHOE 1oJie 2JIEKTPUYECKOTO TOKA.
IIpuMeHeHNe ANEKTPOMAarHuToB B TEXHUKE. J[€licTBHE MarHUTHOTO MOJIsI HA IPOBOJAHUK C TOKOM.

BJ'IGKTpO,I[BI/IFaTeJ'IB MIOCTOSHHOTO TOKa. MIcrojabp30BaHue BHGKTpOHBHFaTCHCﬁ B TCXHHUYCCKHNX YCTPOﬁCTBaX u
Ha TpaHCHIOPTE.

Onbiter @apazes. SBnenue snekTrpoMarauTHon nHAYKIUU. [IpaBumno Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS DIEKTPUIECKOM SHEPTUH. DIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa pona aneKTpUUYECKUX 3apsiioB U B3aUMOJICUCTBUE 3apSIKEHHBIX TEN
YCTpOoKCTBO U AEHUCTBUE DIIEKTPOCKOIIA

DNeKTpocTaTU4YecKas UHIYKIUS

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3apsii0B

[IpoBOIHMKY U TUDIIEKTPUKHU

MoaenupoBaHi€e CUIOBBIX JIMHUHM JJIEKTPUUYECKOTO OIS

M cTOUYHUKH TTOCTOSTHHOTO TOKA
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. I3MepeHue 31eKTpUUECKOT0 HAIpsHKEHHUsT BOJIBTMETPOM
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. Peocrar u Mara3uH cONpOTHUBIICHUN

15. B3zaumoseiicTBrE NOCTOSIHHBIX MAarHUTOB

16. MozaenupoBaHue HEBO3MOKHOCTH Pa3/IeICHHUS MOMIOCOB MarHura 17.
MonennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB

18. OmeIT Dpcrena



19. MarauTtHoOe 10JIe TOKa. DJIEKTPOMArHUT

20. JleiicTBME MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM

21 DneKkTpoABUTATEIb IOCTOSTHHOTO TOKA

22. VccnenoBanue SIBJICHHS SJICKTPOMArHUTHON HHITyKITUH

23. Onbrtel Qapanes

24. 3aBUCUMOCTD HAITPABJICHUS WHIYKIIMOHHOTO TOKa OT YCJOBHH €0 BO3HUKHOBEHUS
25. DIJIeKTpOreHepaTop MOCTOSHHOTO TOKA

Jlabopamopuwvie padbomovt u onvimul

OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALIMU Tell HMHAYKIMEH U MPU COTPUKOCHOBEHUHU
HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO M0JI HA IPOBOJAHUKH U JUDJIEKTPUKU
COopka u mpoBepka padoThI IEKTPUUECKOHN MU MOCTOSHHOTO TOKA

W3mepenue u perynupoBaHHUe CUIIbI TOKA
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H3mepenne u peryimpoBaHue HAIPsHKEHHS

6. HccnenoBaHue 3aBHCUMOCTH CHIIBI TOKA, HAYILETO Y€PE3 PE3UCTOP, OT CONPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOpe

7. OmBITHI, AEMOHCTPUPYIOLINE 3aBHCUMOCTD HJIEKTPUYECKOTO COMPOTHBIICHUS IPOBOJIHUKA OT €T0 JUIUHBI,
IUTOIIA/T! TTOTIEPEYHOTO CEUCHHS 1 MaTepHaia

8. IIpoBepka mpaBuiia CI0XKEHHUS HAPSHKCHUN TP TTOCIIEA0BATEIIbHOM COSJMHEHUH JIBYX PE3HCTOPOB

9. TIpoBepka mpaBuia Ui CHIIBI TOKA MPH NMAPAJUICITBEHOM COSTMHEHHH PE3HCTOPOB

10. Ompenenenune pabOTHI HMEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop

11. OnpeneneHrie MOIIHOCTH 3JEKTPUUECKOIO TOKA, BBIAEIAEMON Ha PE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MTYIIETO Yepe3 JIAMIIOUKY, OT HalpsHKeHHUs Ha Hel

13. Onpenenenne KITJI narpeBaremns

14. ViccnenoBaHne MarHUTHOTO B3aUMOCHUCTBHS TIOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TIPU X OOBEMHEHUH U Pa3/IeIICHUN

16. UccrnenoBanue neCTBUSI AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA W HAIIPaBJICHUS TOKA B KaTYIIKE

18. M3yuenne AeWiCTBUS MArHUTHOTO TTOJISI HA TPOBOTHUK C TOKOM

19. KonctpynpoBanue M u3yuyeHHE PaOOThI 3JIEKTPOABHUraTess

20. Uzmepenne KI1J] anexkTpoaBUTaTeTbHON YCTAHOBKH

21. OnBITH IO MCCIIEOBAHHIO SBJICHUS AJIEKTPOMAarHUTHOM MHIIYKIIMU: HCCIICIOBAHUE N3MEHEHUH

3HAYCHHUA U HAITPABJIICHUA WHAYKIIMOHHOTO TOKa



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Wzyuenue ¢usuku B 8 ki1acce HANpaBJICHO HA JOCTHKEHHE 00yYarOIMMUCS TNYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHHS y4eOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— TMpOSBIIEHUE UHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOM (pU3nuecKol HayKH;

— IICHHOCTHOE€ OTHOILIEHHE K JOCTH)KEHUSM POCCUICKUX YUEHBIX (DU3UKOB.

Fpam@ancxoe u nyoeno-npaecmeelmoe eocnumanue.
— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy)KI[eHI/II/I O6IJ.I€CTBCHHO-3H3,‘-II/IMBIX " 3TUYCCKUX HpOGJIeM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHHUEM I[OCTI/DKGHI/II;'I (1)I/ISI/IKI/I,

— OCO3HaHHC BaAXXHOCTH MOPAJIbHO-3TUYCCKUX MMPHUHIHIIOB B ACATCIIBHOCTHU y‘-IéHOFO.

Icmemuueckoe eocnumanue:
— BOCIIPHUATHE ICTETHYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TapMOHHYHOTO MOCTPOEHHS, CTPOTOCTH,

TOYHOCTH, JIAKOHUYHOCTH.

llennocmu HAay4Ho20 NO3HAHUA .
— OCO3HaHUC ICHHOCTHU q)H3quCKOﬁ HAYKHU KaK MOIIHOI'O MHCTPYMCHTA IIO3HAHUA MHPA, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOIICH KYJIBTYPBI,

— Pa3BUTHUC Hay‘IHOfI J'IIO603HaTeJ'II>HOCTI/I, HHTEPECCA K HCCHGI{OB&TCHBCKOﬁ JCATCIIbHOCTH.

Dopmuposanue Kyaomypol 300p06bs U IMOUUOHAILHOZ0 01A20NOSIYUUA .
— OCO3HaHHE LIEHHOCTH 0€301acHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)XHOCTHU IpaBWI 0€30MacHOrO MOBEJCHUS Ha TPAHCIIOPTE, Ha JOpOrax, ¢ IEKTPUUECKUM U TETIIOBBIM
000pyI0OBaHHEM B JOMAIIIHUX YCIIOBHSIX;
— cpOpMHPOBAHHOCTH HABBIKA pe()IeKCHH, TIPU3HAHKUE CBOETO MpaBa Ha OIIMOKY M TaKOTO JKe IpaBa y

JPYToro 4eaoBeKa.

Tpyooeoe éocnumanue:
— AaKTUBHOE YYacTHe B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEeMbH, IKOJIbI, TOpoJia, Kpas)
TEXHOJIOTUYECKOW ¥ COLMATBLHOM HANPaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3UUECKUX 3HA

HUI;,— HMHTEpec K MPAaKTUYEeCKOMY M3Y4YEHHUIO THpodeccuil, CBA3aHHBIX ¢ GUBUKOM.

JKonozuueckoe ocnumanue:
— OpUEHTAIMs Ha MpUMEHeHHe (PU3NUECKUX 3HAHUH IS pelIeHHs 3a7a4 B 00J1acTH OKpYyXKaromien
Cpenbl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOYHBIX MTOCIIEICTBUN JUUISI OKPYKAOIIEH

Cpelbl,— OCO3HaHHWE TJIO0AIBHOTO XapakTepa HKOJIOTHYECKHAX MPOOJIEM U IMyTeH WX peIIeHHs.
Aoanmayusa o0yuarouie2oca K UsMEeHAIOUWUMCA YC108UAM COUYUATNbHOU U RPUPOOHOUL CPEObl.

— TOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BBHIIIOJHEHUN HCCIIEIOBAHUN U TPOEKTOB (PU3HUECKON
HAIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM APYTHX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTHUYECKYIO JCSATCIBHOCTD,

— MNOTpeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHU, B TOM yucie GOpMyIHpOBaTh UJIEH, TOHSATHUS,



TUTIOTE3bl O (U3MYECKUX OOBECKTAX W SIBJICHUSX,

— o0oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 001acT (GU3HKH,

— TUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUM,

— CTpeMJICHUE aHATTU3UPOBAThH U BHISBIISITH B3aUMOCBSI3U TIPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCJIC C UCIOJIb30BaHUEM (PHU3UUCCKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUM C YIETOM BIIMSHUS Ha OKPYIKAIOIIYIO CPEIY, BO3MOXKHBIX TJI0O0ATBHBIX

IOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI
VHUBepcaibHbIE [I03HABATEIbHbIE 1EHCTBUS
ba3zoewie nozuueckue oeiicmeus:
— BBIIBJISATh U XapaKTePU30BaTh CYLIECTBEHHbIC IPU3HAKUA OOBEKTOB (SBJICHHIA);
— YCTaHaBJIMBATb CYIHeCTBeHHI)If/'I IMPpU3HAK Knaccn(bm(aupm, OCHOBaHUA AJIsd 0606HI€HI/I$I u CpaBHGHI/IH;
— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOMIOACHHUSX,
OTHOCAIIUXCA K (1)H3H‘-I€CKI/IM SIBJICHUSAM,
— BBIABJIATH IPUUMHHO-CIICICTBEHHbIE CBSA3H TP U3YUEHUH (PU3MUECKUX SBIEHUHN U IIPOLIECCOB,;
ACJIaTh BBIBOABI C UCITIOJIB30BAHUEM ACAYKTHBHBIX U HHAYKTHUBHBIX WO?;&KJHO‘ICHI/Iﬁ, BBIABUT'AaTh
TUIIOTE3bl O B3aUMOCBA3SX (PU3NYECKUX BEJINUMH,
— CaMOCTOSITEIBHO BBIOUPATh CIOCOO penieHus yueOHOW (hU3nUecKoil 3a1aun (CpaBHEHUE HECKOIBKIX
BapUaHTOB PELIeHUs, BBIOOP Haubosee MOAXO0IAIIEro C Y4ETOM CaMOCTOSTENIBHO BbIIETIEHHBIX

KPHUTEPHEB).

bazoevie uccneooseamenvckue oelicmeust.
— HCMOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
— TMPOBOJUTH [0 CAMOCTOSITETFHO COCTABIIEHHOMY TIJIAaHY OMBIT, HECIIOKHBIN (PU3NYECKUit
9KCIIEPUMEHT, HEOOBIIIOE HCCe0BaHNe (U3NYECKOTO SIBICHHUS;
— OIICHHBATh Ha MPUMEHUMOCTh U TOCTOBEPHOCTh MH(GOPMAITUIO, TIOTYYSHHYIO B X0/I¢ UCCIEIOBAHUS
WM DKCIIEPUMEHTA,;
— CaMOCTOSTENILHO (GOPMYIHUPOBaTH 0000IIEHNUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFOJICHHS, OIBITa, HCCIIETOBAHMS,
— MPOTHO3UPOBATH BO3MOXKHOE JabHENIIee pa3BUTHE (PU3UIECKUX TPOIECCOB, a TAKKE BHIIBUTATH

MMPEATIOIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paboma c ungpopmauueii:
— TMPHUMEHSTH PAa3TUYHbIE METO/IbI, HHCTPYMEHTBI U 3alPOCHI MPU TIOUCKE U 0TOOpe MHGOPMAITUH HITH
JAHHBIX C YIETOM MPEATIOKEHHON yueOHOM Qu3ndeckoit 3amaun;
— aHAIM3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIIPETHPOBATH HHPOPMAIUIO PA3IUIHBIX BUAOB U GOpM
MIPECTABICHUS;
— CaMOCTOSTENILHO BBIOUPATh ONTUMAIIbHYIO (JOPMY MPEACTaBICHUS HHPOPMAIUHN U UILUTFOCTPUPOBATH

peniaeMble 3a7a9i HECIIOKHBIMHA CXEMaMH, JUarpaMMaMu, HHOU rpaduKor U UX KOMOMHAITUSIMU.

YHI/IBepcaJ'IBHBIC KOMMYHHUKATHBHBIC HeﬁCTBHH



Obwenue:.

— B X0JIe 00CYXIeHHUs yueOHOT0 MaTepuaia, pe3yJbTaToB JJa0OPaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIa€MO TeMbI U BBICKA3bIBAaTh UJICH, HAIICIICHHBIE HAa PEIICHHE 33Jauu 1
nojJiepKaHue OJ1aroKenaTeIbHOCTH OOLICHUS;

— COTIOCTABJIATH CBOU CYXJICHHUSI C CYKJIECHUSMU IPYTUX YIaCTHUKOB JUANIOTa, OOHAPYKUBATh
pasIuyue ¥ CXOCTBO MO3UIMH; BEIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;
yOJIMYHO MPEICTABIATH PE3YJIbTAThl BBITOJHECHHOTO (PH3HMUECKOTO OMbITa (IKCIIEPHUMEHTA,
UCCIICIOBAHMS, IIPOEKTA).

Coemecmnasn oeamenvrocms (COmpyoOHUUECmMeo0):

— TIOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHON paOOTHI IPU PEIICHUN
KOHKPETHOW (hU3HUeCKOi mpoOIeMBbl;

— IIPUHUMATb LECJIHU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH JEUCTBUS MO €€ JOCTHIKECHUIO.

pacnpeenaTh poiau, 00CyXIaTh IPOLECCH U Pe3yIbTaThl COBMECTHOU paboThl; 060011aTh MHEHHS
HECKOIBKHX JTIOAEH,

— BBIIIOJIHATH CBOIO 4aCTb pa6OTbI, AOCTHUT'aA KaUCCTBCHHOI'O PE3YyJibTaTa 11O CBOEMY HAIIPABJIICHUIO U
KOOpAUHHUPYA CBOU HeﬁCTBHH C IpYTUMHU YJICHAMH KOMAaHJbI,

— OICHUBATh KAa4€CTBO CBOCI'O BKJIaJaa B O6HII/II71 IMPOAYKT I10 KPUTCPHUAM, CAMOCTOATCIILHO
C(I)OpMy.]'II/IpOBaHHLIM y4aCTHHKaMU B3aHMOﬂeﬁCTBHH.

YHI/IBepcaHBHLIe PCTYIISITUBHBIC JEeUCTBUS

Camoopzanumuu}l:

— BBISBJIATH MPOOTIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMIMX I pelieHus: GU3nIECKux
3HAHUH,

— OPHEHTUPOBATHCS B PA3TMYHBIX MOAXO0/1aX MPHHATHS PeLICHH (MHIMBUIYaIbHOE, IPUHSTHE
pelIeHH s B TPYIIIIE, IPUHATHE PEIICHU TPYIIION);

— CaMOCTOATCIIBHO COCTAaBJIATH aJITOPUTM PCHICHUA (1)I/I3I/I‘-ICCKOI71 3aga4u WJIM I1JIaHa UCCIICIOBAaHUsA C

y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh MpeiaraeMble
BapUaHTHI pEIICHUl;

— JienaTh BIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.
Camoxoumpons (pegpnexcusn):
— JIaBaTh aJICKBATHYIO OLIEHKY CHTYAllUH U TIpeUIarath IJIaH €€ H3MEHEHHSI;

— OOBSCHATH MPUYHHBI JOCTHKECHUS (HEIOCTHIKCHHUS) PE3YIbTATOB JCATSIILHOCTH, 1aBaTh OLICHKY
npuoOpEeTEHHOMY OTIBITY,

— BHOCUTH KOppeKTI/IBBI B ACATCIBbHOCTD (B TOM YHUCJIC B XOJ BBITIOJITHCHU A (1)I/ISI/I'-IGCKOFO HCCJICOOBAHUA
NIn HpOGKTa) Ha OCHOBC HOBBIX O6CTO${TGJ'H)CTB, N3MCHHUBIIINXCA CHTyaHHﬁ, yCTaHOBJ'IeHHI)IX OIHI/I6OK,
BO3HUKIIINX TPYAHOCTEH;

— OIICHHUBAaThb COOTBCTCTBUC pesyanaTa e nu yCHOBI/IHM.
Dmouuonanvhwlii UHMENIEKM

— CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYyroro.



Ilpunamue cedsn u opyzux:

— TpU3HABaTh CBOE MMPABO Ha OIIMOKY NPHU PEIICHUN (PU3UUECKUX 3a]1a4 WM B YTBEPKACHUSIX HA
Hay4YHBIE TEMBI U TAKOE XK€ MPABO APYrOro.

INPEAMETHBIE PE3YJ/IBTATbBI

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00 yUYAIOIIUXCS
YMEHHM:

— HCTOJB30BaTh MOHATHSI. Macca ¥ pa3MePbl MOJICKYJI, TEIIJIOBOE JIBIPKCHHE aTOMOB U MOJICKY !,
arperaTtHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUTUICCKUE  aMOp(HBIE Tella, HACHIIEHHBIA U HEHACHI-
IICHHBIN MMap, BIAKHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHsIS YHEPTHUs, TEIJIOBOU JBUTATEb,
3JIEMEHTAPHBIN AJICKTPUICCKUN 3apsiJl, IEKTPUIECKOE MOJI€, MPOBOAHUKU U AUJICKTPUKH, TIOCTOSHHBIN
NEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

— pasnuyaTh sIBJICHUS (TEIJIOBOE paciiupeHue/cxaTue, Teronepeaaya, TeII0OBOe PaBHOBECHE,
CMa4yuBaHUe, KaMWUIAPHBIC SIBJICHUS, UICTIAPCHKE, KOHICHCAIIMS, TIABJICHUE, KPUCTATH3aIINs
(oTBepaeBaHue), KMIEHKE, TEIUTONEpeaaYa (TEIONPOBOIHOCTD, KOHBEKIHS, H3TyICHHUE); DIICKTPU3ALIHS
TeJI, B3aUMO/JICHCTBHE 3apsI/I0B, JIEHCTBUS dJEKTPUICCKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBUE
MarHUTOB, JICHCTBHE MATHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAS MHIYKIIHS) 10 OIH-
CaHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JAaHHOE (PU3UIECKOE
SIBJICHHE,

— Ppacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpPE, B TOM YHUCIIE
¢uznyeckue BJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE M KaIWJIISIPHBIE SIBICHUS B IPUPO/JIE,
KpHCTaJJIbl B ipupoe, u3nydyenue CoiHia, 3aMep3aHue BoJ0EMOB, MOpPCKHe Opu3bl, 0Opa3oBaHue
pOCHI, TYMaHa, MHes, CHeTa; 3JIeKTpUUECKUe sIBICHUS B aTMochepe, 2EKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apeid Mmoo coB, poJib MAarHUTHOT'O MOJIS JJIs1 )KU3HU Ha 3emJie, MOJIsIPHOe CH-
SIHUE; IIPU 3TOM N1€PEBOJIUTh MPAKTUUECKYIO 3a7]auy B y4EOHYIO, BBIIEIATh CYIIECTBEHHBIE
CBOMCTBa/pU3HAKK (DU3NYECKUX SBICHH;

— ONMCHIBATh U3YUYEHHbIE CBOMCTBA TEJ U (PU3NYECKUE SIBICHHUS, UCTIONIB3YS (PU3NUECKUE BETUUNHBI
(TemmiepaTypa, BHyTPEHHSISI SHEPTUsl, KOJINYECTBO TEIUIOTHI, Y/EIbHAs TEIUIOEMKOCTh BEIIIECTRA,
yJleJIbHas TETJIoTa MJIaBJICHUs, yelbHas TemoTa mapooOpa3oBaHus, yAeabHas TEII0Ta CrOPaHHs
TOTUIMBA, KOA(PPUIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBON MAIIUHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/AyXa,
JNEKTPUYECKUH 3apsill, CUJIAa TOKA, DJIEKTPUUECKOE HANIPSKEHHUE, CONPOTUBIIEHNE IPOBOIHUKA, YEIbHOE
CONPOTHUBIICHHE BEIECTBA, pabOTa U MOIIHOCTh IEKTPUIESCKOTO TOKA); MIPU OMHCAHNH TPABHIBLHO
TPaKTOBaTh (PU3MUYECKUI CMBICI UCTIOIB3YEMBIX BEJIMUHUH, 0003HAYEHHUS U €JUHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BEJIUYUHAMH,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHUHNH,

— XapakTepu30BaTh CBOWCTBA TeJ, (PM3NYECKHE SBJICHUS U MPOLIECCHI, UCIOIb3ys OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYTIEPIO3ULIUU TOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JUIs ydacTka [ernu, 3aKoH J[koys -
JleHua, 3aKOH COXpaHEHHsI YHEPTUH; TIPU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aITUCHIBATh
€ro MaTeMaTUYECKOE BBIPAKEHUE,;

— 00BACHATH (hU3HUECKHE TIPOIECCH U CBOMCTBA TEJN, B TOM YUCJIC U B KOHTEKCTE CUTYAIIHiA
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH IPHUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHue u3 1 - 2 JOrHYEeCKUX IIaroB ¢ onopoi Ha 1 - 2 u3y4eHHBIX CBOMCTBA (PU3HUECKUX SIBJICHUH,
(GU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC 3a1a4M B 2 - 3 JCHCTBUS, HCIIOIB3YsI



3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOILME (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4ul
3aMUCBIBATh KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U OopMyIIbl, HEOOXOAUMBIE TS €€ PElICHNUs, TPOBOAUTH PACYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHUE
(¢u3uUeCcKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU,

— pacro3HaBaTh IPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh IMPU MOMOIIN (PU3NYECKUX METOIOB; UCTIOIb3YS
OTIMCaHWE UCCIICIOBAHMS, BBIJICIATEH IIPOBEPIEMOE MPEATION0KEHHE, OLIEHUBATh MPABHIIBHOCTD MOPSIIKA
MIPOBEICHUS UCCIICIOBAHMS, JIeJIaTh BHIBOJIBI,

— TIPOBOJMTH OIBITHI 110 HAOIIOJCHHUIO (PU3UUECKUX SBICHUN MU (PU3MYECKUX CBOWCTB TEJ
(kanuUIsIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHHS BO3yXa OT ero 00bEMa, TeMIepaTypbl; CKOPOCTH MPO-
1iecca OCThIBaHMsI/HArPEBaHUS MIPH U3IYUYSHHUHU OT LIBETA U3ITy4YaroIeH/OrIoImaroIeii moBepXHOCTH,;
CKOPOCTb MCIApEHHs BOABI OT TEMIIEPATyPhl )KUAKOCTH U IUIOIIAAH €€ TOBEPXHOCTH; DJIEKTPU3ALIMA TEIl
Y B3aUMOJICVCTBUE ICKTPUUECKUX 3apsI0B; B3aUMOJEHCTBHE TOCTOSIHHBIX MarHUTOB, BU3YaIU3aLlUs
MAarHUTHBIX ITOJIEH IOCTOSIHHBIX MAarHUTOB; JE€HCTBHUS MATHUTHOI'O IIOJIS HA IIPOBOJAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOWCTBA AJICKTPOBUraTE sl IOCTOSHHOTO TOKA): (hopMymupoBaTh
IpoBEpsieMbIe MPEATNONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py10BaHNUs; ONIUCHIBATD
XOJI OnbITa ¥ (POPMYITHPOBATH BHIBOHI,

— BBIIIOJHATH IIPAMBIC U3BMCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIAXKHOCTH BO31yXa, CUJIbI TOKA,
HaIMpsKCHUA C UCITOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B U JaTYUKOB (1)I/I3I/I'~ICCKI/IX BCJIMYMH, CpaBHHBATb
pe3yabTaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH;

— MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUUYHUHBI OT APYTOi €
UCIIOJIb30BaHUEM TIPSAMBIX U3MEPEHUH (3aBUCHMOCTD COTPOTHBIICHUS MIPOBOTHUKA OT €T0 JJTHHBI,
TUIOMIAN TIOTIEPEYHOTO CEUECHHS M YIETTbHOTO COMPOTUBIICHHUS BEIIECTBA ITPOBOIHUKA; CHUJIBI TOKA,
UYIIEro Yepe3 MPOBOIHUK, OT HATIPSKEHUS Ha TTPOBOJIHUKE; UCCIIEIOBAHUE MOCIIE0BATEILHOTO U Ta-
paJIeLHOTO COSAMHEHU MPOBOIHUKOB): IIAHUPOBATh MCCIIEI0BAHNE, COOMPATh YCTAHOBKY H
BBITIOJTHATH U3MEPEHHUS, CIEIYs IPEATIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yIbTaThl HOTYyUEHHOM
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeTaTh BHIBOJBI MO Pe3yabTaTaM HCCIEI0BaHUS;

— MPOBOJUTH KOCBEHHBIC M3MEPEHHs (PH3NUECKUX BeMn4nH (yIenbHas TeIIOEMKOCTh BEIIECTBA,
CONPOTHUBIICHHE MPOBOHUKA, PA00TA U MOIIHOCTH JJIEKTPUUECKOT0 TOKA): TNIAHUPOBATh U3MEPCHHS,
coOuparh SKCIEPUMEHTAIIbHYIO YCTAHOBKY, CJIELys MPEI0KEHHON HHCTPYKIUH, U BBIYUCIIATh
3HaYEHUE BEJINYUHBI;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— XapaKTepH30BaTh MPUHIIMIIGI IEHCTBUS M3YYEHHBIX NPHUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOi
Ha UX ONUCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETD, IapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK HTEKTPUUECKOMN SHEPTUH, IIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTEIbHbIE
ANIEKTPONIPHOOPHI (IPUMEPBI), IEKTPHUYECKUE TIPEIOXPAHUTEIHN; SJICKTPOMATHHT, HJIEKTPOIBUTATEIH
IIOCTOSTHHOTO TOKa), UCTIOJIb3Yys 3HAHHSI O CBOMCTBAX (PU3NUECKUX SBICHUN M HEOOXOMMBbIC
¢buznyeckue 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, JABUTATEITH
BHYTPEHHETO CTOPaHUsl, YJICKTPOCKOII, PEOCTAT); COCTABIISTH CXEMBI 3JICKTPHUYCCKHUX LIETICH C
MocJe0BaTENbHBIM U MapaieIbHbIM COETMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB 3JIEKTPUUECKUX LETeil;

— MPHUBOAUTH MPUMEPHI/HAXOJUTH HHHOPMALIUIO O IPUMEPAX MPAKTHUECKOTO MCIIOIb30BaHUS



bu3NYECKUX 3HAHMI B MOBCEIHEBHOM KU3HU 7151 00ecTieueHus: 6€30MacHOCTH MPU 00paIeHUH ¢ pubo-
paMH U1 TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS U COOIOJICHUS HOPM SKOJIOTUIECKOTO
MOBEJICHUS B OKPYKaIOIIEH Cpee;

— OCYHCCTBJATH ITOUCK I/IH(i)OpMaI_[I/II/I (1)I/I3I/I‘IGCKOFO COACPIKAaHUA B CCTU I/IHTepHCT, Ha OCHOBC
HUMCIOIIUXCA 3HAHWUM U HYTéM CpaBHCHHA JOIIOJIHUTEIBHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_[I/II-O,
KOTOpas sABJISACTCA HpOTHBOpC‘IHBOﬁ WK MOXKET OBITh HeI[OCTOBepHOI\/'I;

— HCIIOJIB30BAaTh MPH BHITIOJTHEHUH YUEOHBIX 3aJaHH HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3HYECKOT0o
COJZIepKaHus, CIIPaBOYHbIE MaTepHalIbl, pecypcsl ceTu MIHTepHeT; Bi1ageTs npuémMamMmu
KOHCIIEKTUPOBAHMsI TEKCTA, IpeoOpa30oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— co3]aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPATKHUE YCTHBIE COOOILEHUs, 0000111ast UH(OPMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOT0 COIEPKaHMsI, B TOM YHCIIE IyOJINYHO NPEACTaBIATh PE3YJIbTaTh
IIPOEKTHOM WJIM HCCJIEA0BATEIBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHBIN
HNOHSTUNMHBIN anmapar Kypca QU3UKH, CONPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALlUEH;

— IIPH BBIITIOJHCHUHU y‘IC6HBIX IMIPOCKTOB U I/ICCJ'ICI[OBEIHI/Iﬁ (1)I/I3I/I‘16CKI/IX IMpoIeCCOB PaCIIPCACIIATh
0053aHHOCTHU B rpyniec B COOTBECTCTBHHU C IMTOCTABJICHHBIMHU 3aia4aMU, CICAUTD 34 BBIIIOJIHCHUCM IlJIaHa
I[ef/'ICTBI/Iﬁ H KOPPECKTHUPOBATH €I0, AACKBATHO OUCHNUBATDH COOCTBCHHBIN BKJIaZ B ACATCIBHOCTD I'PYIIIIbI,
BBICTPanBaTh KOMMYHHUKAaTUBHOC B3aHMOH€ﬁCTBHC, IMPOABJIAA TOTOBHOCTH paspeCuiaThb KOH(l)JII/IKTI)I.



TEMATHUYECKOE INIAHUPOBAHHUE

U3JI0)KEHNEM 000CHOBAHMH aTOMHOM rumote3sl (CMbIciIoBOE YyTeHHe). OLeHKa yOeInTeIbHOCTH STHX
000CHOBAHHUI;

OOBbsicHeHHE OPOYHOBCKOTO IBIDKEHHUS, SIBICHUS T (y3HUNH pasIHIuii MEXy HUIMU Ha OCHOBE
OJIO)KECHUH MOJIEKYJIAPHO-KHHETHYECKOI TEOPHH CTPOCHHUS BEIIECTBA,;

OOBSICHEHHE OCHOBHBIX Pa3INUMil B CTPOCHUH I'a30B, JKUIKOCTEH U TBEPABIX TEJ C HCIIOIb30BaHIEM
OJIOXKECHUH MOJIEKYIAPHOKMHETHYECKOH TEOPUH CTPOCHHS BEIIECTBA;

IIpoBenenne 1 OOBSICHEHHE OIBITOB, AEMOHCTPHPYIOIMINX KaMULIPHbIE SBICHUS U SBICHAE
CMauYnBaHUS,

OObsiCHEHKE POJIU KATMJUIAPHBIX ABJICHUH [T OCTYILUIEHHS BOJIbI B opranusm pacrenuit (MC —
Guosorus);

OObsICHEHHE COXpaHEHHUs 00bEMA TBEPBIX TeJI, TEKYYECTH XKHIKOCTH (B TOM YHCIIE, PA3HHLIBI B

TEKYYECTH ISl pa3HBIX )KHHKOCTeﬁ), JaBJICHUSA Ta3a,

Ne | HaumeHoBaHue pa3aesioB U TeM KoauvecTBo 4acoB Jarta Buasl nesiTeJbHOCTH Buasl, JJIeKTPOHHbIE
n/m | mporpamMMsl H3y4YeHHsI opmbI (undposnie)
BCEro | KOHTPOJIbHBIE | MPaKTHYECKHe KOHTpOISI o6pasoBaTenbHbIe
padoTsl padoThl pecypeb
Pasznen 1. TenuioBble siBIeHUS
1.1. | Crpoenue u cBoiicTBa BemecrBa | 7 0 0 Pemenue 3aa4 0 OIEHHBAHHUIO KOJIMYIECTBA ATOMOB MM MOJIEKYJI B ¢IHHHIE 00BbEMA BEIIECTBa,; VerHsrii
AHanu3 Texcra JpeBHUX aToMUCTOB (Harpumep, pparmenTa mosmbl Jlykpeuus «O npupojie Belieii») ¢| onpoc;




12.

TemioBbIe npoueccs
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O00CHOBaHNE MTPABHI U3MEPEHUS TEMIIEPATYPBI;

CpaBHEHHUE Pa3IMYHBIX CIIOCOO0B H3MEPEHHUS U LKA TEMIIEPaTypBbI;

Habmionenune u 00bsCHEHHE OMBITOB, IEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHEH dHEPruH Teia B
pe3ynbTaTe Terionepe adu U paboThl BHELIHUX CHIT,

HabnroneHue u 00BbsICHEHHE ONBITOB, 00CYK/ICHUE TPAKTUYECKUX CUTYAIUi, IEMOHCTPUPYIOLINX
pa3IMYHbIe BUIBI TEIUIONEPENAYn: TEIUIONPOBOTHOCTh, KOHBEKIIHIO, H3TyYCHHE;

HccnenoBanue siBIeHNS TEIIOOOMEHA IIPH CMELIMBAHUK XOJIOAHOM 1 TOpSYe BOJIBI,

HabnroeHne ycTaHOBIICHHUS TEIIOBOTO PAaBHOBECHSI MEX/Iy TOPSUEH U XOJIOAHOM BOJION;
Ompenienenne (M3MepeHIe) KOJMIECTBA TEIIIOTHI, IOTYyYEeHHOTO BOIOH MPH TEII000MEHE ¢ HATPETHIM
METANIMYECKUM LIUITHHAPOM;

Ompenienenne (M3MepeHIe) yaeIbHON TEMIOEMKOCTH BENIECTBA;

Pemenue 3a/1a4, CBA3aHHBIX C BHIYMCICHUEM KOJMYECTBA TEIUIOTHI U TEIUIOEMKOCTH IIPH
TEII000MEHE;

AHaJU3 CUTyalMil IPaKTHYECKOTO UCIIOJIb30BaHHUS TEIIOBBIX CBOWCTB BEIIECTB U MATEPUAIIOB,
HanpUMep B LEISIX SHEProcOe PexKEHHUs: TEIUIOU30IISIHUS, SHEProcOeperarone KpbIiiH,
TEPMOAKKYMYJIATOPBI U T. [1.;

HabnroneHue sBIeHUN CIAPEHUST U KOHJICHCALUH,

HccnenoBanue npouecca UCHApeHUs: pa3In4HbIX KUIKOCTEH;

OObsCHEHNE SABJICHUI MCTIApEHUs U KOHICHCALIMU Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS,;
HabnroneHue u 00bsiCHEHKE TIPOLIECcCa KUIIEHHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTyPbl KUIIEHUS OT
JIABIICHUS;

Onpepenerne (M3MEPEHUE) OTHOCHTENBHOM BIAXKHOCTH BO3IyXa;

HabnroneHue npouecca niaBlieHHs] KPUCTAIULIMYECKOTO BEIIECTBA, HAIIPUMED JIbJA,;

CpaBHEHHUE TPOLIECCOB IUIABIECHHS KPUCTAIUIMYECKUX Tl U Pa3MAr4eHUs IPH HarpeBaHUK
amMop(dHbIX TeI;

Onpegenenne (M3MepEHNUE) YEIbHOI TEIIIOTHI IIaBNeHNUs Jbaa. OObICHEHHE ABJICHUI [LIABICHUS 1
KpHUCTAIUTH3AIM HAa OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Pemnrenue 3a/1a4, CBSI3aHHBIX C BEIYHCIICHHEM KOJIHYECTBA TEIUIOTHI B IIPOLECCAX TEIUIONEPeadr Py
IUTABJICHHH M KPUCTAJLUTM3ALHY, HCIIAPEHUH M KOH/ICHCAIHH;

AHanu3 CHTyanuil IPaKTHIECKOTo PHMEHEHHS SIBICHIH IUTaBICHUS U KPUCTAIUIM3ALUY, HAIIpUMep,
TIOJTyYEeHHE CBEPXYUCTHIX MaTEePHAIIOB, COJeBast Tpeika U Jp.;

Ananu3 paboTsI 1 00bsICHEHHE IPUHITAIA ASHCTBHS TEIUIOBOTO ABUIATEIIS,

BrluncieHne KoiIM4ecTBa TEIUIOTHI, BBIEISIOMEroCst IIPH CTOPAHUH PA3IMIHBIX BHIOB TOIUINBA, U
KIIJ] nurarens,

OOcyXIeHHe YKOIOTMYECKUX TTOCIIEICTBAH HCIIOIb30BaHMS ABHTaTeN el BHYTPEHHETO CTOPaHH,
TEIUIOBBIX U ruaposnekTpoctaniuii (MC — 3KoIoTHs, XUMH);

VerHsrif
onpoc;
KoHtposnbHas
pabora;
Ipaktuyeckas
pabora;

Hroro no paszzeny
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Paznen 2. DiekTpuvecKne H MATHUTHBIE

SIBJICHHUSI

2.1

DJIeKTpUYecKHe 3apsibl.
3apsKeHHBIE Te1a H UX
B3auMojieiicTBHe

7

0

Habmionienne u mpoBeieHre OTBITOB MO 3IEKTPU3ALMH TeI IIPU COMPHUKOCHOBEHNN U HHIYKIHCH;
Habmonenne 1 00bsICHEHHE B3aUMO/ICHCTBHS OXHOUMEHHO M Pa3HOMMEHHO 3apsHKEHHBIX TEll,
OObsCHEHNE IPUHIIKINA ISUCTBHS IEKTPOCKOIIA;

OOBsICHEHHE ABICHHUHN HIEKTPH3ALIHI PU COMPUKOCHOBEHUH TeN H HHAYKIUEH ¢ HCTIOb30BaHHEM
3HAHUI 0 HOCHTEIISIX AMEKTPHIECKHX 3apsI0B B BEIIECTBE;

Pacrio3HaBaHue U 00BSICHEHHE SIBICHHIT 3IEKTPH3aL[MY B TIOBCEAHEBHOM KU3HH,

Habmonenne 1 00bSICHEHHE ONBITOB, HILTIOCTPUPYIONINX 3aKOH COXPAHEHHS AIEKTPUYECKOr0
3apsza,;

VerHbri
ompoc;
IpakTuyeckas
padora;




2.2.

IlocTossHHBII dJIeKTpUYECKHiT
TOK

20

HabnroneHne pa3mmyHbIX BUIOB JEHCTBUS HEKTPHYECKOTO TOKA U 00HAPYKEHHUE ITHX BUIOB
JICHCTBHUS B IOBCEIHEBHOM XKU3HH;

COOpKa 1 HCTIBITAHKE INEKTPUYECKON LIENHU OCTOSHHOTO TOKA;

V3mepenue cuitbl TOKa aMIepMeTpoM;

VI3MepeHue 3IeKTPUUECKOr0 HAMPSDKEHHS BOJIBTMETPOM,;

IpoBeneHue 1 0OBSICHEHHE OMBITOB, AEMOHCTPHPYIOIIUX 3aBHCUMOCTD JJIEKTPHYECKOTO
CONPOTHUBIICHHS MIPOBOIHMKA OT €T0 UTHHBI, TIOLIA/IHN ONEPEYHOT0 CEUCHHS 1 MaTepHaa;
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOIIET0 YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HaNpsDKEHUSHA PE3UCTOPE;

IpoBepka npaBuiia CIOXEHHS HANPSHKEHUH PH TOCIIEI0BATENLHOM COSAMHEHUH JIByX PE3UCTOPOB;
TIpoBepka mpaBua 11 CUITBI TOKA TIPU HApaJUIEIbHOM COSANHEHUH PE3UCTOPOB;

AHaU3 CUTyalHMil NOCIEI0BATENBHOTO U MAPAJIICIBHOIO COSIMHEHHUS IPOBOTHUKOB B IOMAIITHUAX
EKTPUYECKUX CETSX;

Pemienne 3a1a4 ¢ ucnoyib3oBaHueM 3akoHa OMa 1 GpopMyIt pacuéra JIEKTPUIECKOTO COMPOTHBICHUS
MIPY HOCJIE0BATEIbHOM U TapaJlIeIbHOM COeJUHEHUH POBOIHUKOB,;

Onpepenenne paboThl AIEKTPUIECKOr0 TOKA, MPOTEKAOIIET0 Yepe3 Pe3UCTop;

VerHsrif
ompoc;
KoHtposnbHas
pabora;
Ipaktuyeckas
pabora;

2.3.

MarHuTHbI€e IBJICHHS

HccneoBaHre MarHUTHOrO B3aUMOJIEHCTBHS TOCTOSIHHBIX MarHUTOB;

V3yueHne MarHUTHOTO HOJIS TOCTOSIHHBIX MarHUTOB IIPH X 0OBEINHEHHH U pa3JeIeHNN;
IIpoBeneHue ONBITOB O BU3YaTU3aLUK HOJIS TOCTOSHHBIX MATHUTOB;

HW3yuenue sBIeHUs HAMArHHYMBAHHS BEILECTBA;

HccnenoBanue aeicTBUs 311€KTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY;

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIIHUX 3aBUCUMOCTD CHJIbI B3aUMOIEHCTBUS KaTyLIKH C TOKOM U
MarHura OT CHJIbl M HallpaBJIEHHs TOKA B KaTYLIKE,;

AHanu3 cutyanuii IpaKTHIeCKOro MPUMEHEHHS! JJIEKTPOMArHHTOB (B OBITOBBIX TEXHHYECKHX
YCTPOMCTBAX, IPOMBIIIICHHOCTH, ME/IHIIHHE);

W3yuenue qeificTBHSA MarHUTHOTO IO HA IPOBOAHUK C TOKOM;

2.4.

aﬂeKTpﬂMal‘Hl/lTHaﬂ HHAYKIUA

OIBITBI TIO HCCICO0BAHUIO SABJICHUSA 3IICKTpOMaFHI/ITHOI7I WHIYKIHANA: UCCIICIOBAHUE HW3MEHCHU I
3HAYCHUS Y HAPABJICHUS MHIYKIMOHHOTO TOKA;

HWrtoro no pazaeny
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IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacos Hdara Buapi,
n/n u3y4yeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIsI
padoThI padoThI

1. | TemtoBoe OBUKEHHUE. 1 0 0 YcerHBIN
Temmeparypa OIpoc;

2. | Buyrpennss sueprus Crioco0sr | 1 0 0 YcTHBIN
W3MEHECHHS BHYTPCHHEH OI1poc;
SHEPIUu Tela.

3. | Buasl Temionepeaayn. 1 0 0 VY CTHBIN
TemonpoBoIHOCTS. OIpoc;

4. | KonBeknus. Uznydyenue. 1 0 0 VYcTHBIH

OIpoc;

5. | OcobeHHOCTH pa3IHYHBIX 1 0 0 Ycerubii
CIIOCOOOB TEILIONIEPEIAYH. OI1poc;
[Tpumeps! Terionepeaayn B
MIPUPOJIC U TEXHHKE.

6. | KomnuecTBO TEIIOTHL. 1 0 0 TectupoBanue;
VY nenpHas TEMI0EMKOCTb
Bemecta. C/pabora.

7. |Pacuer konuyecTBa TEIWIOTH, |1 0 0 YcTHBIN
HEOOXOIMMOr0 ISt OIIpOC,
HarpeBaHUs TeJla Wi
BBIJICIISIEMOE TEJIOM TIPH
OXJIAXKICHUH.

8. | Jlaboparopnas pabora No 1 0 1 [TpakTuueckas
1"CpaBHeHHE KOTUYECTB pabora;
TEIUTOTHI MPH CMEIIEHUH BOJIBI
pa3Hoi Temrieparypsl”.

9. |Pemienwue 3aa4d HA pacueT 1 0 0 [TucbMeHHBIH
KOJINYECTBA TEIJIOTHI IPU KOHTPOJTb,
HArpeBaHUU WM OXJIAXKICHHH.

10. | JTabopatopnast pabota Ne 2 1 0 1 [TpakTrdeckast
«OmnpeneneHue yaeIbHON pabora;
TEIUIOEMKOCTH TBEPJIOTO TeJa.»

11. | Oueprus ToruBa. Pemenne 1 0 0 VYcTHbIl
3a]a4 Ha CrOpPaHUE TOTUINBA. OT1poc;




12. | 3akoH coxpaneHus U VYcTHbIN
MIPEBpAaILECHUs SHEPTHH Ompoc;
BMEXaHUYECKHUX U TETUIOBBIX
nporeccax.

13. | [ToBTOpHTEIEHO-0000IIAOIHIA [TucbMeHHBbIH
ypok «KOJIHu4eCcTBOTEIUIOTHI». KOHTPOITb,

14. | KonTposbHas padota No KontposbnHas
1«Konn4ecTBo TEIIOTHI». pabora;

15. | Ananus k/p. Paznuunsie Y CTHBIH
arperartHble OIpoc;
COCTOSIHHSIBEIIIECTBA.

16. | ITnaBneHue u OTBEpACBAHNE YcTHbIl
KPHCTAJUTMYECKUX OI1poc;
TeI. Y ienbHas TeIoTa
TUTABJICHHS.

17. | Peienue 3a/1a4 Ha rUIaBJICHUE [TucpmMeHHBbIH
u otBepaeBanue. Clp. KOHTPOJIB,

18. | Ucnapenus u KOH/ICHCAIIHS. YcTHbIl

OI1poc;

19. | Kunenue. Y nenpHas Teriora VYcTHbIN
napooOpazoBaHMs. OI1poc;

20. | Pemenue 3amau Ha [TuceMeHHbBIH
napooOpasoBanue. C/p. KOHTPOJIb;

21. | Bna)xHOCTB BO3IlyXa VYcTHbIN
U3MEpPEHUE BIIAXKHOCTH. OI1poc;

22. | Penienwue 3a/1a4 Ha BIaXKHOCTh [TucbMeHHBIH
Bo3ayxa. C/p. KOHTPOJIb;

23. | PaboTa mapa rasa mnpu VY CTHBIH
pacmmpenuu. /[Burarens OIIpOC;
BHYTPEHHETO CTOPaHHS.

24. | Iaposas Typouna. KI1/ Y CTHBIH
TETJIOBOTO IBUraTesl. oI1poc;

25. | TToBTOpHTETEHO-0000MIAOIITHT VeIl
YpOK "arperaTHble COCTOSIHUS U oTpoc;
TepeXoIbl

26. | KoutponbHas paborta KonTponbHas
Ne2"U3menenue pabora;

arperaTHbeIX COCTOSIHUI




27. | Aranu3 k/p. DnexTpusanus YeTHbIl
Ten. JIBa pozaa 3apsioB OIpoc;

28. | Dnexrpockon. [IpoBogHUKY 1 Y cTHBIH
JUBJICKTPUKHU SIIEKTPUYECTBA. OI1poc;

29. | DneKTprUecKoe MmoJe. Y CTHBIH
JemumocTh ompoc,
AJIEKTPUYECKOTO 3apsa.

30. | CTpoeHne aTOMOB. VYcerHbiit
OO0bscHenue orpoc,
BJIEKTPUYECKUX SBIECHUM.

31. | DneKkTpHUECKHUil TOK. YcrHbii
Wcroynuku Toka. OIIpOoC;
DNEeKTPUYECKUE LIETIH.

32. | DIEKTPUUYECKHIA TOK B Y cTHBIH
MeTajulax. OI1poc;
JlelicTBUE 3EKTPUUECKOTO
Toka. HanpaBieHue Toxa.

33. | Cuna toka. Mi3mepenue Critbl YcTHbII
toka. [Ipasuna OT u Th no onpoc;
3IEKTPOOE30MaCHOCTH.

34. | JTaboparopHast pabota Ne [IpakTuueckas
3.«COopKa AIIeKTPHYECKON pa0ora,

[ENH U U3MEPEHHUE CHITBI TOKa
B

35. | DreKTpHYECKOe HANIPSDKEHHE. YcrHbIi
N3mepenue HanpspKeHMs. OIIPOC;

36. | JlaboparopHast padota No [TpakTrdeckast
4.«V3mepeHre HanpsHKSHHS pa0ora,

Ha pa3IMYHbIX
y4JacTKax 3JIeKTPUYECKON
TSIV,

37. | DnekTpruecKoe VY CTHBIH
COIIPOTHBIICHHE MTPOBOIHUKOB. oI1poc;
Pacuer conporusnenus [TncemMeHHbIH
MPOBOJAHUKOB. KOHTpPOIIb;

38. | 3akon Oma 1151 y4acTKa IICTIH. VcTHBIN
Pemenue 3anaq Ha 3akoH Oma. OIpoc;

[TnceMeHHBIN

KOHTpOJIb;




39. | JTaboparopHast paboTsl Ne 5 VYcTHbIN
"OnpeneneHue COnpoTUBICHUS oTpoc;
MPOBOJHHKA MPHU
MTOMOIIHN aMIiepMeTpa 1
BOJIbTMETpA'.

40. | Peocratsl. JlabopaTopHas [TpakTudeckas
pabotel Ne 6 "PerynupoBanue paborta;

CUJIBI TOKA PEoCTaToM".

41. | Pemenue 3ama4d Ha 3akoH Oma VcTHBIIT
U pacyeT CONPOTUBIICHHUS. OT1poc;

42. | TlocnemoBarenbHOE U YcrHbIi
napajieIbHOEe COCTUHEHNE OI1poc;
MIPOBOJTHUKOB.

43. | Perienue 3a7a4 Ha COCTUHEHHE [TuceMeHHBIN
npoBoaHuKoB. C/p. KOHTPOITb,

TectupoBanue;

44. | PaboTa 1 MOIITHOCTb YcrHbii
ANEKTPUYECKOTO TOKA. OTIpoc;

45, | JTaboparopnas pabota Ne 7 [IpakTuueckas
"HM3MepeHne MOIIHOCTH pabora,
paboThI TOKA B 3JIEKTPUUECKOI
namme".

46. | HarpeBaHue MPOBOHUKOB YcrHbIi
JIEKTPUUYECKUM TOKOM. OI1poc;

47. | KopoTkoe 3aMbIKaHUE. YcTHbIl
[Ipenoxpanurenu. OIIPOC;

48. | TToBTOpUTEIHHO-0000IIAIOIITU VYcTHbIN
YPOK «DJIEKTPUYECTBO». oIpoc;

49. | KontposbHas padota Ne KonrtponsHast
3«DNEeKTPUUECKUE SIBICHUSY. pa0ora,

50. | Ananus x/p. MarauTHoE moJe. YcTHBIT
MarsuTtHO€e noje npsiMoro OIIpOC;

TOKa.

51. | MarauTHOE TOJIe KaTyIIKH ¢ VYcTHbIN

TOKOM. Y CUJIEHUE AEHCTBUSA ompoc,

MarHUTHOT'O MOJISl KaTyIIKH C
TOKOM KEJIE3HBIM
cepaeyHukoM. [Ipumenenue
ANEKTPOMArHUTOB.




52. | DnekTpoMarHuTHOE pee. [IpakTrueckas
JlabopaTopHas padota Ne pabora;

8 "COopka ayIeKTpoMaruura u
HUCIIBITAHUE €r0 IeiCcTBUS

53. | [locTosiHHBIE MarHUTHI. [TucbmeHHbIM
MarnutHoe none 3emiu. Clp. KOHTPOJIb;

54. | Jlaboparopnast padota Ne9 ITpakTryeckas
"N3y4yeHue crekTpoB pa0ora,;
MArHUTHBIX MOJIEH
MTOCTOSIHHBIX MAarHUTOBY.

55. | JleficTBHE MarHUTHOT'O TIOJISI Ha YcerHbii
MIPOBOJTHUK CTOKOM. OI1poc;
DNEeKTPOABUTATEIIb.

YcerpolicTtBo
AJIEKTPOU3MEPHUTEIBHBIX
pUOOPOB.

56. | IToBTOpHUTEIHHO-0000IIAOIIIHIA YcerHbii
YPOK «DJIEKTPOMarHuTHbIE oI1poc;
sererus». C/p.

57. | UcTouHuKH CcBeTa. YcTHbIN
IIpssMonuneitHOe onpoc;
pacrpocTpaHeHHEe CBETA.

58. | Otpakenue cBeTa. 3aKOHBI YcTHBIN
OTPaKCHHUS. OTIpoc;

59. | [Tnockoe 3epkaiio. 3epkaabHOE YcrHbii
U pacCcestHHOE OTpaKeHUe OI1poc;

CBeTa.
60. | IIpenomiienue cBeta. VYcTHbIN
OI1poc;

61. | Pemenue rpadmueckux 3amad YcrHbII
Ha OTpaKCHUE U MPETIOMIICHNE OTpoc;
csera. C/p. [TucbMeHHBbIH

KOHTPOJIb,

62. | JIuuzel. OnTryeckas cuia YcrHbIi
JTUH3BI. oI1poc;

63. | I300paxkeHus, 1aBaeMbIe VcrHblit
JIUH3aMHU. OT1poc;

64. | JTaboparopuas pabora NelO [TpakTnueckas
"ITomyuyenue n300paKeHUs pU pa0ora,

TIOMOIIHA JIUH3EI".




65. | [TocTpoeHwus B THH3aX U 1 0 Y CTHBIH
3epkanax. Pemenne 3ama4y OIpoc;
HAJIWH3HI.

66. | ITocTpoeHus B TMH3aX U 1 0 VYcerHbiit
3epkanax. Peumenue 3anau OIpoc;
HAJTMH3BIL.

67. | KourponbHast pabora Ne 4 1 0 KontposnpHas
"CBeTOBbIE ABIIEHUS AHAIIN3 pabora;
k/p. Ob6o0matomiee
oBTOpeHNEe«CBETOBBICSBICHUS

68. | [loBropenue kypca 8 ximacca. |1 0 Y cTHBIH

OI1poc;

OBIIEE KOJIMYECTBO YACOB |68 10

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O IMTPOIECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJOBAHME /151 TIPOBEJEHUSI JIABOPATOPHBIX, IPAKTUUECKHUX PABOT,
JEMOHCTPAIIUM
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