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INOACHUTEJIBHASA 3AIINCKA

ConeprkaHue IporpaMMbl HalIpaBJIeHO HAa (POPMUPOBAHKME €CTECTBEHHOHAYYHON T'PAMOTHOCTH y4aIllUXCsl U
OpraHu3alUI0 U3y4eHUs (QU3NKU Ha JeSITEIbHOCTHON OCHOBE. B Hell yuMTBhIBatOTCS BO3MOXKHOCTH IIpeIMeTa
B peanuzaiun tpeboanuii ®I'OC OOO K r1aHupyeMbIM JUYHOCTHBIM M METANpeAMETHBIM Pe3yJbTaTaM
00yueHMs], a TAK)KE MEXKIIPEJAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4eOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc pusuku — cucremoo0Opa3yromiuii Uit €CTeCTBEHHOHAYYHbBIX YU€OHBIX MPEAMETOB, TOCKOJIBKY
¢du3nUeckre 3aKOHbI JISKAT B OCHOBE IPOILIECCOB U SBJICHUMN, U3Yy4aeMbIX XUMHEH, ONOIOTHEH, acCTpOHOMUEH
u puzudeckoit reorpadueii. Dusmka — 3TO MpPeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MIPEJOCTABIISICT HanboJee siCHbIe 00pa3Libl MPUMEHEHHS HAyYHOTO
MeTO/1a MO3HAHMUS, T.€. CIIoco0a MoIy4YeHHsl TOCTOBEPHbBIX 3HaHMi 0 Mupe. Hakowen, ¢pusnka — 310
IIpeIMET, KOTOPbII HAapsLy € APYTUMHU €CTECTBEHHOHAYUHBIMU IIPEAMETAMU J0JKEH AaTh IIKOJIbHUKAM
npeJcTaBieHne 00 yBIEKaTeIbHOCTH HAYUYHOTO UCCIEA0BAHUS U PAJJOCTH CAMOCTOSITEIbHOTO OTKPBITUS

HOBOI'O 3HAHNAI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHus B CTPYKType 00IIero o0pa3oBaHus COCTOUT B
(bopMHPOBAHUN SCTECTBCHHOHAYYHOM IPAMOTHOCTH M HHTEPECa K HAyKe Y OCHOBHOW MacChl 00yYaOIuXCs,
KOTOpBIC B JaJIbHENIIIeM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX chepax aesTenbHocTd. Ho He MeHee
BaJXKHOU 3a11aqel71 ABJISACTCS BBIAABJICHHUEC U ITOATI'OTOBKA TAJIAHTIMUBBIX MOJIOABIX JIIOI[CI\/JI JJIA TIPOJOJIZKCHU A
00pa3oBaHus U JaibHeIen mpodecCHOHATbHON AEATETbHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHMI U CO3JJaHUU HOBBIX TeXHOJIOTHA. COrIaCHO MPUHATOMY B MEXTyHAPOTHOM COOOIIIECTBE
orpeerennio, EctecTBeHHOHAayYHast TPAMOTHOCTD — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMATh aKTHBHYIO TPaK-
JTAHCKYIO MO3HITUIO 1O OOIECTBEHHO 3HAYMMBIM BOITPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HaAyKaMH, H €T0
TOTOBHOCTb MHTCPECOBATHCA €CTCCTBCHHOHAYYHBIMH UACAMMU. Hay‘lHOFpaMOTHLIfI YCJIOBCK CTPCMUTCA
y4acTBOBAThH B apTYMEHTHPOBAHHOM O0CYKICHUH MPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOI'UsAM, UTO Tpe6yeT OT HET'O CJIICAYIOIINX KOMIIETEHTHOCTEH:

— HAY4YHO 00BACHATH SABJICHUA,
— OIICHUBAaTh U NIOHUMATh 0COOCHHOCTH HAay4YHOI'0 UCCJICAOBAaHM,
— HHTCPHPCTUPOBATH JAHHBIC K UCIIOJIb30BATh HAYYHBIC TOKA3aTCIILCTBA JJIA MMOJIYUCHUA BBIBOOB.

N3yuenne pusnku ciocoOHO BHECTH pelIaloNinii BKIaa B (GOpMUpPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Lenu n3yuenus GuU3MKKU Ha ypOBHE OCHOBHOI'O 00I11ero 00pa3oBaHus onpezencHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «dusnka» B 06pazoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peanu3yorx OCHOBHBIE 00111€00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKAEHHON pemenneM Komieruu
MunuctepcrBa npocserienust Poccuiickoit ®denepanuu, nporokosn ot 3 aekadps 2019 r. Ne [IK4BH.

Lenu nzyuenust Gpuznku:

— MpUOoOpeTeHne UHTepeca U CTPEMIIEHUS! 00yUaloIUXCs K HAyYHOMY M3YUEHHUIO MPUPOIBI,
pa3BUTHE UX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC HpeﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOJAC IMO3HAHUA U (l)OpMI/IpOBaHI/Ie HCCICI0OBATCIIBCKOT'O
OTHOILICHUS K OKPYIKAIOIIUM SBJICHUSIM,



— (¢opMHUpOBaHKHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUs: OCHOB CTPOCHMS MaTepUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

— (dopMupOBaHKE MPEACTABICHUA O pOJIU (GPU3UKH JIJIS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U T€XHOJIOTHIi;

— pa3BUTHE MIPEACTABICHUI O BO3MOXKHBIX cepax Oyayiiei npodheccuoHaIbHON NeITeIbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMY 00yUeHHIO B 3TOM HaIlpaBJICHUH.

JloCTH)KEHHE THX LIeJIel Ha ypOBHE OCHOBHOTO 00IIero 00pa30BaHus 00eCIIeYnBACTCS pelIeHUEM
CJICIYIOUINX 33/1a4:

— NpuOOpeTEeHHE 3HAHUI O TUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHHMUECKUX, TETIJIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MPUOOPETeHNE YMEHUI OMMUCHIBATh M OOBICHATH (DU3MUECKUE SBIICHUS C HCIIOIH30BAaHHEM
MOJYYEHHBIX 3HAHMI;

— OCBOCHHE METO/IOB PEIICHUS MPOCTEHIINX PAaCYETHBIX 33/1a4 C UCTIOIb30BAHNEM (PU3HUECKUX
MOJEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Ppa3BUTHUC YMCHI/II\/'I Ha6J'II-OI[aTB IMPUPOAHBIC ABJICHUA U BBIIIOJIHATE OIIBITHI, J'Ia60paTOpHBI€ pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCIICOBAHUS C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOeHHE MPUEMOB padOTHI ¢ UH(pOpMaIHel GU3nIeckoro cojep:kanus, BKItoyas HHHOPMAIHUIO O
COBPEMEHHBIX JIOCTI)KCHUAX (PU3MKH; aHATN3 U KPUTUYECKOE OLIEHUBaHNE UH(DOpMAIIHH;

— 3HAKOMCTBO cO chepamu MpoecCHOHANbHOMN 1eITeIbHOCTH, CBI3aHHBIMU C (PU3UKOIL, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HMUECKON HAYKH.

MECTO YYEBHOI'O TIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ DT'OC OO0 dusuka siBisieTcss 00s3aTeIbHBIM MPEJIMETOM Ha YPOBHE OCHOBHOTO
obOmiero oopazoBanus. JlaHHas mporpaMma rpeaycMaTpuBaeT u3ydeHne Gu3nku Ha 6a30BOM ypOBHE B 8
Kjacce B 00béMe 68 yacoB 1o 2 yaca B HEAEINIO.



COJEPXAHHUE YYEBHOI'O ITIPEJIMETA

Pazgea 1. TermioBblie AIBJIeHUSA

OcCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOSHHS BellecTBa. Macca u pa3Mepsl
aTOMOB 1 MOJICKYIJI. OHLITBI, MMOATBCPIKAAOIUC OCHOBHBIC ITOJIOKCHU S MOHCKYJISIpHO-KHHeTH‘{eCKOfI TCOpHU.

Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BelecTBa. Kpucrammueckue u amopgHbIe Tela.
OOBsicHeHHE CBOMCTB ra30B, KUIAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJOKECHUH MOJIEKYJIIPHO-KHHETHIECCKOM
TCOpHUHU. CmauuBaHue U KalmUJUISIPHBIC SIBJICHUS. Tennosoe pacIMpCHUC U CIKATUC.

Temmepartypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETJIOBOTO JIBUKCHUS YaCTHII.

Buytpennss sneprus CriocoObl H3MEHEHUs BHYTPEHHEW SHEPTUHU: TeIIoNepeaaya U CoBepIIeHre paboThl.
Buzpl Terionepeaaun: TeIUIONpOBOIHOCTh, KOHBEKIIHS, H3TyUCHHUE.

KonmdecTBo TeruioTsl. Y aenpHas TEIIOEMKOCTh BelIecTBa. TEIIo00OMEH U TEIJIOBOE PAaBHOBECHE.
VYpaBHenue teruioBoro 6ananca. [InaBnenue u oTBepAeBaHUE KPUCTAJUIMYECKHX BELIECTB. YJeNbHAs
terutoTa masneHus. [TapoodpazoBanue u konaeHcanus. Ucnapenne (MC). Kunenue. Y aensHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT aTMOC(EPHOTO AaBiieHus. BiaxxHOCTh BO3/MyXa.

DHeprust TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHHUSL.

[Tpununs! paboTs! TermoBbix apurareneid. KITJ[ termoBoro apurarens. TemnnoBbie IBUTATENN U 3aIUTa
okpyxatomieit cpenbl (MC). 3akoH COXpaHEHHUs U IPEBPALEHUs SHEPTUU B TEII0BbIX npoieccax (MC).

Jemoncmpayuu

. Habmroienne OpOyHOBCKOTO JABUKCHHUS

. Habmronenue mud¢ysun

. HaGroenue siBeHM cMaunBaHusl U KallWILISIPHBIX SIBICHUH

. HabGxroenue TeruioBoro pacuimpeHus Tel

. I3MeHeHune naBieHns ra3a npu n3MeHeHHH 00bEMa M HarpeBaHUH WM OXJIAXKICHUT
. [IpaBuia u3MepeHus TeMneparypsl

. Buzsl Teronepenaun
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. OXnaxieHre mpu COBEPUICHUU pabOTHI

9. HarpeBanue npu coBepuieHHH padOThl BHEUTHUMHU CUJIAMH
10. CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BELIECTB

11. Habmonenne KumeHust

12 .HaOmntoneHue mocTossHCTBA TEMIIEPATyphl MIPH MJIaBJICHUH
13. Mogenu TerIoBbIX ABUraTesen

Jlabopamopusle pabomsl u onvimol

1. OnbITHI IO OOHAPYKEHHUIO ACUCTBUS CHUIT MOJIEKYIISIPHOTO IPUTSKEHUS

2. OnBITH IO BBIPALTUBAHUIO KPUCTAIUIOB MTOBAPEHHOM CONM MM caxapa

3. OnbITHI 1O HAOMIOIEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE

4. OmnpeneneHue JaBICHUS BO3IyXa B OaJUIOHE IINPUIIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIIEHUSI BO3AyXa OT €ro 00bEMa M HarpeBaHUsI UITU
OXJIAXKIECHUS

6. [IpoBepka rumnoTe3bl TMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUIAKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEMIIEPATYPhI

7. Habmroienue n3MeHeHsl BHYTPEHHEH SHEPTUH Tella B pe3ysibTaTe TeIuionepeau u paboTsl BHEITHUX
CHII

8. UccnenoBanue siBIEeHUS TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOM U TOpsiueii BOJIBI

9. OnpeneneHne KOIMYECTBA TEIUIOTHI, MOJTYYSHHOTO BOJIOH MPHU TETNIOOOMEHE ¢ HATPETHIM
METATUIECKUM IUITUHAPOM



10. Onpenenenne yaenbHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca HCapeHust

12. OnpenesneHne OTHOCUTEIbHON BIIAXKHOCTH BO3lyXa
13. Onpenenenue yaenabHON TEIIOTHI IUIABICHUS JIb1a

Pa3nes 2. DiiekTpH4ecKue H MATHUTHBIE SIBJICHUS

OnexTpuszauus Tei. J[Ba poaa aneKTpuuecKux 3apsioB. BzanMopeiicTBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOICUCTBUS 3apSKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U PACCTOSHUS MEXK/TY T€JIaMu).

Onexrpuueckoe noyie. Hanpspk€HHOCTD 31eKTpUuyecKoro nosst. [IpuHun cyneprno3uium 3JeKTpUIecKuX
1oJiel (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIeMEHTapHbIN AekTpudeckuii 3apsaa. Ctpoenue atoma. [TpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPaHEHHS SJIEKTPUUECKOTO 3apsiia.
DNEeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPHUUECKOTr0 ToKa. MICTOUHUKH MOCTOSHHOTO TOKA.

I[eﬁCTBHﬂ OJICKTPHUYCCKOI'0 TOKa (TCHJ’IOBOC, XHUMHUYECKOC, MaFHI/ITHOG). BHCKTpI/I‘ICCKI/Iﬁ TOK B X KHJKOCTAX
H rasax.

OnexTpuueckas nenb. Cuna Toka. DiekTpudyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y I€TIbHOE
COIPOTHUBIIEHHE BelecTBa. 3akoH OMa Juis yuyacTka nenu. IlocineioBatenpbHoe U mapaulenbHOE COSIUHEHUE
IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTb 371EKTpHUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpudeckue Lenu u noTpeduTenu
3IIEKTpUYECKON 3HEepruu B ObITy. KopoTKoe 3ambIkaHue.

IlocTostTHHBIE MarHWTEL. BSaHMOHeﬁCTBHe IMOCTOSSHHBIX MarHUTOB. MarautHoe noyie. MarHuTHOE 110J1e
3eMI1 B e€ro 3HauYeHHUE JUIA )KM3HU Ha 3emie. OmnbIT 3pCTez[a. MarsuTHOE moJje QJICKTPHUYCCKOI'O TOKaA.
HpI/IMeHeHI/Ie QJICKTPOMAraruTOB B TCXHUKE. HeﬁCTBHG MArduMTHOTO IT0JIA HAa ITPOBOJHUK C TOKOM.

DNEeKTPOABUTATENh TOCTOSIHHOTO TOKa. VCrob30BaHNe AJIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U
Ha TPAHCIIOPTE.

OmnbiTel @apajnes. SBneHue sneKTpoMarHuTHON HHIyKIWH. [IpaBuio Jlenma. Dnexkrporeneparop. CriocoOs
MOJTyYEHUs DJIEKTPUIECKON SHEPTUH. DIEKTPOCTAHIIMN HA BO30OHOBIISIEMbIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu

DnexTpu3anys Tel

JIBa pojia 3JIeKTPHUUECKUX 3apsi/I0B M B3aUMO/ICHCTBHE 3apsKEHHBIX Tel
YCTpoUCTBO U IEUCTBUE DIIEKTPOCKOIIA

DneKTpocTaTHuecKast NHIYKIUS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsii0B

IIpoBOOHMKY U TUANEKTPUKH

MonennpoBaHu€e CUIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS
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M cTOYHUKH TOCTOSTHHOT'O TOKA

e

JlericTBUS DIIEKTPUYECKOrO TOKA

10. DneKTpuUecKuil TOK B )KHJIKOCTH

11. I'a30BbIi1 pa3psang

12. 3mepenne cuiibl TOKa aMIepMeTpOM

13. 3mepenune 3IeKTPUYECKOr0 HanpsHKEHUsT BOJIBTMETPOM

14. PeocTaT 1 Mara3uH COnpOTUBICHUMN

15. B3anmoeiicTBHE TTOCTOSSHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3esIeHUs MOJICOB MarHuTa 17.
MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB

18. OmsIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHut

20. leficTBHE MarHUTHOTO TOJIL HA TPOBOJHHUK C TOKOM

21 DnekTpoaBUTaTeNh NOCTOSIHHOIO TOKA

22. UccnepoBaHue sIBICHUS JIEKTPOMArHUTHOM UHAYKIIUU

23. Onbitel Dapages

24. 3aBUCUMOCTb HAIIPaBJICHUS] MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOSHUKHOBEHUS
25. DaekTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopuwvie pabomot u onvimul

OnbITH IO HAOJTFOICHUIO SJICKTPU3AIIUH TEJI MHAYKIIUEH U TIPU COMPUKOCHOBEHHH
I/ICCHGIIOBEIHI/IC ILCI‘;ICTBHH SJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKHU U JUBJICKTPUKU
CoOopka u mpoBepKa pabOThI AMEKTPUIECCKOH IIETTH TTOCTOSHHOTO TOKa

W3mepenue u perympoBaHue CUIIbI TOKa

A e

M3mMepeHue U peryanpoBaHue HANIPSHKEHUS

6. HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, HIYILLIETO YEPE3 PE3UCTOP, OT COIIPOTUBIIEHUS PE3UCTOpA U
HalpsDKEHUs Ha pe3ncTope

7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIIEHUSI IPOBOAHUKA OT €T0 JUIMHBI,
IUIOILAAM [TONIEPEYHOI0 CEUCHMSI U MaTepHasa

8. IlpoBepka mpaBuiia CI0XKEHUS HANPSKEHUM ITPU M1OCIEI0BATEIILHOM COEAMHEHUHN JIBYX PE3UCTOPOB

9. IlpoBepka npaBuia Juisl CUJIbl TOKA MPU NapauleIbHOM COEIMHEHUN PE3UCTOPOB

10. Omnpenesnenue pabOThI 3IEKTPUUECKOT0 TOKA, HAYIIErO YepPe3 pe3UCTop

11. Onpenenenne MOLTHOCTHU IEKTPUUECKOTO TOKA, BBIJEIIIEMOI Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JAMIIOUKY, OT HAIIPsKEHUs Ha Hel

13. Onpenenenne KII/l narpeBarens

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSHHBIX MarHUTOB

15. VI3ydyeHne MarHuTHOTO IOJIsl TIOCTOSSHHBIX MAarHUTOB IPU UX 00BEUHEHUN U Pa3/IeJIeHUN

16. UccnenoBanue 1eicTBUS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIEHCTBUS KaTyIlIKK C TOKOM U MarHuTa oT
CHJIBI TOKA U HaNpaBJIEHUsS TOKA B KaTyIIIKe

18. M3yueHue neiicTBUS MarHUTHOT'O TIOJIS1 HA POBOJHUK C TOKOM

19. KoncTpyupoBanue u u3ydeHue paOOThl JIEKTPOBUraTeNs

20. Uzmepenune KIIJ] anekTpoaBUraTebHON yCTaHOBKU

21. OnBITHI 110 UCCIIEOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOW MHAYKLUU: UCCIIEIOBAHUE U3MEHEHUI

SHAYCHHA U HAITPABJICHUA MHAYKIITMOHHOTO TOKa



INNVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

N3yyenne pu3mku B 8 Kilacce HAMPaBICHO HA TOCTIKEHUE 00YUYaIONTUMUCS THYHOCTHBIX,
MeTaNnpeIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe éocnumanue:
— TPOSIBIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON (PH3NYECKON HAYKU;

— IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

I'pasicoanckoe u 0yxoéHo-npascmeeHHoe 60CRUMAHUE:
— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAYMMBIX U 3TUYECKUX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKY;

— OCO3HAaHHC BAXXHOCTU MOPAJIbHO-3TUYCCKUX MPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O.

Acmemuueckoe gocnumanue:
— BOCIIPHUATHE CTETHUECKUX Ka4eCTB (PM3NUECKON HAyKH: €€ TapMOHHMYHOTO MOCTPOSHHSI, CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHE LIEHHOCTU (PU3MUYECKON HAYyKH KaK MOUTHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;

— pa3BUTHE HAYYHOM! JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON €A TEIbHOCTH.

Dopmuposanue Kyiabmypol 300p06b U IMOUUOHANLHO20 D1A20N0AYYUA:
— OCO3HaHME LIEHHOCTH 0€3011acHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE,
BaYXHOCTH MPABHJI OE30MACHOTO MOBECHUS HA TPAHCIIOPTE, HA IOPOTax, C AJIEKTPUUECKUM U TETIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;
— c(pOpMHPOBAHHOCTH HAaBBIKA pe()IeKCHH, IPU3HAHUE CBOETO TPaBa Ha OIMOKY M TaKOTO JKe TpaBa y

JPYToro 4eaoBeKa.

Tpyoosoe socnumanue:
— aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOpoJia, Kpasi)
TEXHOJIOTUYECKOH U COLMaIbHOW HANPaBICHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3NUECKUX 3HA

HUI;— HMHTepec K MPaKTUYEeCKOMY HM3Y4YeHHI0 Tpodeccuil, CBA3aHHBIX ¢ GUZUKOM.

JKono2uueckoe gocnumanue:
— OpHEHTalus Ha IpUMEHEHHE (PU3NUECKUX 3HAaHUH /IS peleHus 3a7a4d B 001acT OKpyXKarolien
Cpelibl, INIAHUPOBAHHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJIEICTBHUM JIUIS1 OKPYIKAOIIEH

Cpeabl;— OCO3HaHWE TJIO00AIBHOTO XapakTepa HKOJOTHYECKHUX MPOOJIEM U MyTeH WX pelIeHHs.
Aoanmayus o0yuarouiezoca K U3MEHAIOUWUMCA YC106UAM COUYUATNbHOU U RPUPOOHOIL CPEObl:

— HOTpC6HOCTB BO BSaHMOI[eI‘;ICTBI/II/I IIPpU BBIITOJIHCHUUN I/ICCJ'IC,[[OBaHI/Iﬁ " IPOCKTOB (I)HSHHCCKOﬁ
HAIpaBJICHHOCTU, OTKPBITOCTb ONBITY U 3HAHUAM JAPYTHUX;
— IIOBBIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH Uepe3 MPAKTUUCCKYIO NCATCIbHOCTD,

— MOTpeOHOCTh B ((OPMHUPOBAHUU HOBBIX 3HAHUIL, B TOM yucie GOpMyIupoBaTh UIEH, MOHATHUS,



TUTIOTE3bl 0 (U3MYECKUX OOBEKTaX U SIBJICHHSIX,

— oco3HaH#e JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

— IUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETCHUH HOBBIX (PM3UUYECKUX 3HAHMUIA,

— CTpeMJICHHE aHAJTM3UPOBAThH U BBISBIIATH B3AaUMOCBS3H MPUPOII, OOIIECTBA U YKOHOMHUKH, B TOM
YHUCJIE C UCTIOh30BaHNEM (PU3UUYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHI ¢ YYETOM BIMSHHS Ha OKPYKAIOIIYIO CPEIy, BOZMOXHBIX TJI00ATBHBIX

OCJIEICTBUI.

METANPEIMETHBIE PE3YJIbTATHBI
YHuBepcanbHbI€ M03HABATEIIbHBIE ICHCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBIIBJIATH U XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKN OOBEKTOB (SIBJICHHUH);
e YCTaHaBJII/IBaTb CYH_IGCTBGHHBII;'I HpI/I3HaK KJIaCCI/I(bI/IKaI_[I/II/I, OCHOBAHUA OJIA 0606H_ICHI/ISI 158 CpaBHeHI/ISI;
— BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMAaTPUBAEMBIX (haKTaX, JaHHBIX U HAOIIOJACHUSX,
OTHOCSIIUXCS K (I)I/ISI/I‘-IGCKI/IM SIBJICHHUAM,
— BBISIBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U MPU U3YUYEHUHU (U3MUYCCKUX SIBJICHUHN U TIPOIIECCOB;
JeJIaTh BBIBOABI C UCITIOJIB30BAHUECM I[e[[yKTI/IBHBIX 148 I/IHI[yKTI/IBHbIX yMO3aKJHO‘-IeHI/II\/JI, BbIABUT'ATH
THUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEJINYUH;
— CaMOCTOSITENIbHO BEIOUPATH CIIOCO0 pelIeHus yaeOHOH (pU3NUecKoil 3a1aun (CpaBHEHNE HECKOIBKIX
BAapUaHTOB PEIICHHMS, BLIOOP HanOoJIee MOIXOAIIETO C YUETOM CaMOCTOSATEIILHO BhIICICHHBIX

KpUTEPUEB).

bazoevle uccneoosamenvckue oelicmeus:
— HCTIOJI30BaTh BOTPOCHI KaK UCCIIEA0BATEIIbCKUI HHCTPYMEHT MTO3HAHUS;
— TPOBOJUTH IO CAMOCTOSITEIHFHO COCTABICHHOMY IIJIaHY OIBIT, HECJIIOXHBIA (PU3NUECKUIA
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3NUCCKOTO SBJICHHUS,
— OIICHMBATh HA TIPUMEHUMOCTH M JIOCTOBEPHOCTh HH(POPMAIIHIO, IIOJYUYESHHYIO B XOJI€ UCCIIEIOBAHUS
WJIU DKCIIEPUMEHTA;
— €aMOCTOATENbHO (OPMYIUPOBATH 0000IIEHNS U BBIBOJBI IO PE3YIbTaTaM MPOBEAEHHOTO
HaOJIIOICHHS, OTBITA, UCCICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JaIbHEIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKKE BHIIBUTAThH

MMPEANOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paooma c ungpopmayueii:
— TPUMEHSATH Pa3InYHbIe METObI, THCTPYMEHTHI U 3alPOCHI IIPH MMOUCKE U 0TOOpE MHPOPMALIUU UITH
JAHHBIX C Y4ETOM MPEeASIOKEHHON yueOHO! (pU3NUeCcKoi 3a1auu;
— aHaIU3UpPOBaTh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH UH(OPMAIINIO pa3IMUHBIX BUJOB U GOpPM
[IPEACTABICHUS;
— CaMOCTOSTENILHO BBIOMPATh ONTUMAaNbHYIO (hOpMY IpeCcTaBiIeHUs HHPOPMALUU U UILTIOCTPUPOBATh

pelaeMble 3a/1a4i HECJIOKHBIMH CXEMaMHU, JuarpaMmMamMu, HHOM rpauKoi 1 UX KOMOMHALIUSMU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS



Obwenue:

— B X0/JIe 00CYXKIeHHs y4eOHOT0 MaTepHala, pe3yabTaToB J1a00paTOPHBIX padOT U MPOEKTOB 331aBaTh
BOHpOCBI 110 CyH_IeCTBy O6CY)KI[3€MOI>1 TEMBI U BbICKA3bIBATh UACHU, HALICJIICHHBIC Ha peH_IeHI/IC 3a1a4u 1
noj/IepKaHue 0JIaroXKenaTeIbHOCTH OOIICHUS;

— CONOCTABJIATH CBOU CYXKJIEHHS C CYXKACHUSIMH IPYTUX YYaCTHUKOB JMAajora, OOHapy>KUBaTh
pas3uyme U CXOJICTBO MO3HIINKI; BBIPAXKATh CBOIO TOUKY 3PCHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;
My OJIMYHO TPEICTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3HUECKOTO OTBITA (IKCIIEPHUMEHTA,
HCCJICIOBAHMS, MIPOEKTA).

Coemecmnasn oeamenpHocms (COMpPYOHUYECMEO):

— TIOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHOW ¥ MHIMBUIYAILHOW PaOOTHI IPU PEIICHUT
KOHKPETHOU (hU3HUECKOI MPoOIeMBbL;

— IIPUHHUMATh LCIIU COBMECTHOM JACATCIbHOCTH, OPraHU30BEIBATH ﬂeﬁCTBHH o €€ JOCTHXKEHUIO:

pacnpenenaTh poju, 00CyKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paboThl; 0600111aTh MHEHUS
HECKOJIbKUX JIIOJIeH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTH, A0CTUras KaA4YE€CTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO U
KOOpAHMHUPYS CBOH ,HCfICTBHH C ApYI'UMH YiICHaAMHU KOMaHIbI;

— OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHIA IPOAYKT MO KPUTEPHUIM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

YHI/IBepcaJ'ILHLIe PETYJIITHBHBIC HeﬁCTBHH

Camoopzanuzayusn:

— BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOMUX JIJIsl PEIICHUS (PU3HMUSCKUX
3HAHUM;

— OpPUEHTUPOBATHCA B PA3NUYHBIX MOJIXO0AAaX MPUHATHS PelIeHUN (MHIUBUAYATbHOE, TPUHSATHE
pelIeHus B TpyNIe, NPUHITHE PEIIeHU TPYNIo);

— CaMOCTOATCIBbHO COCTABJIATH AJITOPUTM PCUICHUA (1)I/I3I/I‘IGCKOI71 3aJa4u MJIM I1JIaHa UCCIICJOBaHUsA C

y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IpeJiaraeMble
BapHUaHThl PELICHUH;

— Jenath BBIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camokonmpons (pegpnexcusn):
— JIaBaTh QJICKBaTHYIO OIICHKY CHTYyAIlMH U TIPeIaraTh MiaH e€ n3MEHEHUS;

— OOBACHATH NPUUUHBI JOCTUKEHUS (HEJOCTUKEHMSI) PE3YJIbTATOB JEATEIbHOCTH, JaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD (B TOM YHUCJIE B XOJ] BHIITOJIHEHUS (PU3HMUECKOT0 UCCIEAOBAHUS
WJIM MTPOEKTa) HA OCHOBE HOBBIX 00CTOSITENLCTB, N3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKILIUX TPYAHOCTEH;

— OICHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LHCIIU U YCIIOBUAM.
3M0l{u0HaJleblIZ UHmMEeN1eKm:

— CTaBUTh ce0s Ha MECTO APYyroro 4€JI0BCKa B X04A€ Criopa UJinu JUCKYCCUU Ha HAYYHYIO TCMY,
IMOHUMATb MOTHUBLI, HAMCPCHUA U JIOTUKY APYTOTO.



Ilpunamue ceds u opyaux:

— TpHU3HABaTh CBOE MPaBO Ha OIIMOKY MPU pelIeHUN PU3UUECKUX 3a]1a4 WIN B YTBEPKACHUAX HA
Hay4HbIC TEMBbI U TaKOE K€ IPaBo APYTroro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl HA Ga30BOM YPOBHE JAOJIKHBI OTPAXaTh CHOPMUPOBAHHOCTD y 00YUAIOLIUXCS
YMCHMM:

— MHCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUXKEHUE ATOMOB U MOJIEKY I,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACHIIIIEHHBIA U HEHACHI -
LICHHBIN ap, BIAXHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTUsl, TEIUIOBOW JIBUTaTENb;
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsf, dJIEKTPUUECKOE 10JI€, TPOBOJHUKHU U JUIEKTPUKH, IOCTOSHHBIN
3IEKTPUYECKUN TOK, MArHUTHOE I10JIE;

— pas3nuuaTh SBJICHUS (TEIUIOBOE pacIIupeHHe/cikaThe, Terionepeaaya, TeIIoBOe paBHOBECHE,
CMauyrBaHUeE, KallWJUISIPHBIE SIBJICHUS, UCITAPEHHUE, KOHJCHCALUS, TIJIABJICHUE, KPUCTAIIIU3alus
(oTBepaeBaHue), KUIIEHUE, TEIUIONepeiaya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3IyUEHUE); FICKTPU3aALIU
TeJl, B3aMMOJICHCTBHE 3aps10B, JEHCTBUS SJEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBIE
MarHuTOoB, JICWCTBUE MAarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKIIMS) IO OMH-
CaHMIO UX XapaKTEePHBIX CBONCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (HU3UYECKOE
SIBJICHUE;

— pacro3HaBaTh NPOSIBJICHWE W3YUYCHHBIX (U3MUECKHUX SBJICHUH B OKPYKAIOIIEM MUpPE, B TOM YHCIIe
¢du3rueckue SBICHHUS B IPHPO/IE: MOBEPXHOCTHOE HATSHKEHHE U KaIMIIISIPHBIE SIBICHUS B IPUPO/IE,
KPHCTAJUTBI B IpUpo/JIe, n3nyueHne CoiHIa, 3aMmep3aHie BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHKe
POCBI, TyMaHa, MHEes, CHeTa; dJIEKTPUIECKUE SIBICHUS B aTMoc(hepe, STEKTPUIECTBO JKUBBIX OPraHU3MOB;
MarHUTHOE 1oJie 3eMiIH, Apei( Moo COB, pOiIb MAarHUTHOTO TIOJIS ATl )KU3HU Ha 3emile, MOJISIpHOE CHU-
SIHUE; TIPH 9TOM NIEPEBOIUTH NMPAKTHUECKYIO 33a/1a4y B YU€OHYIO, BBLACTSATH CyIIECTBEHHBIC
CBOWCTBA/TIPU3HAKN (PU3UUECKUX SBIICHHIA;

— OIKCHIBATh U3yUYCHHBIE CBOWMCTBA TeJ U (PM3NYECKUE SBICHUS, UCIIONB3YS (PH3UUECKUE BETMUNHBI
(TemnepaTypa, BHYTPEHHss SHEPTUs, KOJMUYECTBO TEIIOTHI, YAeIbHas TeIIOEMKOCTh BELIECTBA,
yZebHas TeIUIOTa IUIABJIEHUs, yAeIbHas TEIUIOTa 1apo00pa30BaHus, yAEIbHAs TEIIOTAa CTOPAHUS
TOIUIMBA, KOA(PGUIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBON MAIlIUHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/4yXa,
JJIEKTPUYECKUN 3apsJl, CUIIA TOKA, JJIEKTPUYECKOE HAIIPSKEHHUE, COITPOTUBIICHUE IIPOBOAHUKA, YIEIBbHOE
COTIPOTHBIICHHUE BEILIECTBA, pad0Ta U MOLTHOCTh 3JIEKTPUUECKOIO TOKA); MPU ONHUCAHUU MPABUIBLHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIB3YEMBIX BEJIMUMH, 0003HAYCHUS U €JMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIMUYMHAMM,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE
MIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUIT CYTIEPIIO3ULIMHU MTOJIeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja, 3akoH OMa AJ1s y4acTKa 1enH, 3aKoH JKoyis -
JleHua, 3aKOH COXpaHEHMs YHEPTUU; TIPU 3TOM J]aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMTUCHIBAThH
€r0 MaTeMaTUYECKOE BBIPAIKEHUE;

— OOBICHATH (PU3NUECKUE MPOLIECCH M CBOIMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYyalnui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHue U3 | - 2 JJIOrMyecKux IaroB ¢ ornopoi Ha 1 - 2 u3y4eHHbIX CBOMCTBa (PU3NUECKUX SBICHU,
(bU3NUYeCKHUX 3aKOHOB MM 3aKOHOMEPHOCTEH; pemarh pacyéTHble 3a7auu B 2 - 3 neicTBUS, UCIIONB3YS



3aKOHBI ¥ (POPMYJIBI, CBS3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a yCIOBUS 3a7jaun
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISBIIATH HEAOCTATOK NAHHBIX Ul PELICHUS 331a4H, BEBIOUPATh 3aKOHbI
1 GopMyIIbl, HEOOXOAUMBIE AJIs €€ PeLIeHUs, TPOBOAUTh PACUETHI U CPAaBHUBATH MOJyUYEHHOE 3HAUCHHE
(bu3n4ecKoil BETUUNHBI C U3BECTHBIMU JIaHHBIMU;

— pacno3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU NOMOIIM (PU3NUYECKUX METOJI0B; UCIIONb3YSI
OIMCaHNE UCCIIEOBAHUS, BbIICIATH MPOBEPSIEMOE IPEAION0KEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSAIKA
IIPOBEJICHUS UCCIIEOBAHUS, Je/IaTh BBIBOIBL;

— TPOBOAWTH OMBITHI 110 HAOTIOACHHUIO (PU3NIESCKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB Tell
(KanwIsipHbBIE SBJICHMSI, 3aBUCUMOCTH JIaBIICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTypbl; CKOPOCTH PO-
1[ecca OCThIBaHMSI/HArPEeBaHUs PU U3ITYUSHUH OT LIBETA U3JTy4aroleil/orIoaoel MoBepXHOCTH;
CKOpPOCTb HCHApEHUs. BOJbI OT TEMIIEPATYPHI JKUIAKOCTU U IUIOLIAAU €€ TOBEPXHOCTH; DJICKTPU3ALIMUS TE
1 B3aUMOJICHCTBUE JIEKTPUUECKHUX 3aps/10B; B3aUMOJCICTBUE OCTOSIHHBIX MalrHUTOB, BU3YaJIU3aLUs
MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB; JEHCTBUS MAarHUTHOT'O TIOJISI HA TPOBOJAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArH1uTa, CBOMCTBA AJIEKTPOIBUTATElIs IOCTOSIHHOTO TOKa): (OpMYINPOBAThH
IIpOBEPsIEMBbIE TIPEATIONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO 000pY10BaHHSI; OIIMCHIBATD
XOJI OIBbITa U (HOPMYJIHPOBATH BHIBObI;

— BBINIOJIHATH MPSAMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH BO3]lyXa, CHIIbI TOKA,
HaANPSDKEHUS € UCTOJIb30BaHUEM aHAJIOTOBBIX IPUOOPOB U AATYUKOB (PU3UUYECKUX BEIMYHH; CPABHUBATH
Pe3yNbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHOM a0COIIOTHOM MOTPEUIHOCTH;

— MPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PM3NICCKOM BETMIMHBI OT APYTOH C
WCIIO0JIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTD COMTPOTUBIICHHS IPOBOJHUKA OT €T0 JJIUHBI,
IJIOIA M MTONEPEYHOTO CEYEHUS U YJIETbHOTO CONMPOTUBIIEHNUS BEILIECTBA POBOJHUKA; CUIIbI TOKA,
MIYIIETO Yepe3 MPOBOIHUK, OT HAIMPSKEHUS Ha TPOBOJIHUKE; UCCIIEIOBAHUE MTOCIIEI0BATEIBHOIO U M-
paIIENBHOTO COeIMHEHHH MMPOBOJHUKOB): TNIAHUPOBAThH HCCIEA0BaHNE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHHUS, CIETYsI IPEATI0KEHHOMY TUIaHy, (PUKCHPOBATH PEe3yIbTaThl MOTYyUYEHHOM
3aBHCHMOCTH B BHJI€ TAOJIUII U TPAQUKOB, IETaTh BEIBOJBI 110 Pe3yJIbTaTaM HCCIICTOBAHUS;

— IPOBOJHUTH KOCBCHHBLIC U3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCINYHNH (y,[[eJ'IBHaH TEINIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHHUC ITPOBOAHUKA, paGOTa U MOIIHOCTD 3JICKTPHUYCCKOI'O TOKa)i TUIAHUPOBATb U3MCPCHUA,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CIICAYS HpeHHOH(CHHOﬁ HHCTPYKIMU, U BEIYUCIIATH
3HA4YCHUEC BCIIMYUHDI,

— co0J01aTh MpaBujia TEXHUKU 0€30MacHOCTH IIpU padboTe ¢ 1ab0paTopHBIM 000pYI0BAaHUEM;

— XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOM
Ha MX OMHMCaHUsA (B TOM YHCJIE: CUCTEMa OTOIUICHHsI JOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIepMETp,
BOJIETMETP, CUETUHK IEKTPUUECKOI SHEPIHH, IIEKTPOOCBETUTENbHBIE TPHOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), FJIEKTPUUECKUE IPETOXPAHUTEIH; DJIEKTPOMArHUT, AJIEKTPOIBUTaTEIb
MIOCTOSIHHOTO TOKa), MCIIOJIb3Ys 3HAHUS O CBOMCTBAX (pU3MUYECKUX SBICHUN U HEOOXOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

— pPacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHMUsL, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
MOCJIeI0BAaTENbHBIM U apallieIbHbIM COeAMHEHUEM SJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUECHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— IMPUBOJUTH HpI/IMepBI/ HaxXoIuTb I/IH(popMaLII/IIO O IMpuMEepax NpaKTUYICCKOro UCIO0JIb30BAHU



(bu3MYECKUX 3HAHUH B MMOBCEAHEBHOM KU3HU 7151 oOecTieueHus: 6e30MacHOCTH P 0OpalieHnH ¢ pudo-
pamMH U TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHS 3J0POBbS U COOMIOACHUS HOPM IKOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEH CPELE;

— OCYUIECTBJIATh TMOUCK HHpopManuu (U3NUECKOro cojaepkanus B cetu MlHTepHeT, Ha OCHOBE
MMEIOLIUXCS 3HAHUN U TIyTEM CpaBHEHHUS JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIACIATH HHPOPMALHUIO,
KOTOpasi SIBJISIETCS IPOTUBOPEUMBOI HIIM MOKET ObITh HEJOCTOBEPHOM;

— HCIIOJIb30BATh IPH BHIMOJIHEHUH YU€OHbBIX 33aHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NIECKOTO
coJlepaKaHus, CIIPABOYHBIE MaTEpUaJIbl, pecypchl ceTu IHTepHeT; BiIageTh npuéMamMmu
KOHCIIEKTHPOBaHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— cO37aBaTh COOCTBEHHbIE MUCHbMEHHBIC U KPAaTKUE YCTHBIE COOOIIEH!s, 0000111as nHpOopMaLnIo 3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO CO/IEPKAHMs, B TOM YHCIIE MyOIMYHO MPEACTABIATh PE3YIbTaThl
MIPOEKTHOM MM HCCIIEAOBATENLCKOM JAEATEIbHOCTH; IPU 3TOM IPaMOTHO UCIIOIb30BaTh N3y4YEHHBIN
NOHSATHHHBIN anmapar Kypca (GU3UKH, CONPOBOXKIATH BHICTYILICHHE ITPE3CHTALNCH;

— TIpY BBIIIOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAHUH (PU3NYECKUX MPOLIECCOB PACIIPEALIIATH
0053aHHOCTH B I'PYTII€ B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CJICIUTH 32 BBITIOJIHEHUEM IIJIaHA
JEeWCTBUI M KOPPEKTHPOBATH €T0, a/IEKBATHO OIICHWBATh COOCTBEHHBIN BKIIAJ] B IESATEILHOCTD TPYIIIIHI;
BBICTPaUBaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.
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ITOYPOYHOE IINTAHUPOBAHUE

Ne |Tema ypoka KoanuectBo yacos Hara Buapbl,
n/n U3y4YeHusi | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIS
padoThI padoTshI
1. | OcHOBHBIE MOJIOKEHUS 1
MOJIEKYJIAPHO-KHUHETUYECKOU
TEOPHH CTPOCHHUS BEIIECTBA
2. | Mogenu TBEPIOTO, KHUIKOTO U 1
ra3000pa3HOro COCTOSIHUMN
BElIeCTBa
3. | CmauuBaHue 1
4. | KanwunsipHble sIBICHHUS. 1 1
JlaGopaTtopHas pabota "M3yuenue
KalWJUISIPHBIX SBICHUN"
5. | Kpucrammuueckue u aMmopdHbIC 1
TBEp/BIC TEJIA
6. | TeruoBoe paclIupeHHe U cxKaTHE 1
7. | O6o06maronmMit ypok mo Teme 1
"CTpoeHue 1 cBOMCTBA BellecTna"
8. | Temneparypa. BuyTtpennss sneprus | 1
9. | CocoObI u3MeHeHHs BHYTpeHHEH | 1
SHEPIUu
10. | Bunsl Temonepenauu 1
11. | Temnonepenaya B mpupoje u |
TEXHUKE
12. | KontponbHas pabora mo Temam 1 1
"CTpoeHue 1 CBOMCTBA BemiecTBa" u
"Tenmonepenaya"
13. | KonnuecTBo TeIUIOTHL. Y aeapHast 1
TEIIOEMKOCTh BEI[ECTBA
14. | Temnoo6men. JlaGoparopHas 1 1

pabota "HccrnenoBanue sBIeHUS
Ter1000MeHa P CMEIIMBAHUH
XOJIOAHOM U ropsiueit BoAbI"




15.

TennoBoe paBHOBECHE.
JlaGopaTtopHnast pabota
"OnpeneneHue KOJIMuecTBa
TEIUIOTHI, TOyYEHHOTO BOJOU MIPH
TEIJI000MEHE C HarpeThIM
METAUTAYECKUM HHJIMHAPOM"

16.

YpaBHEHHE TEIUIOBOTO OalaHca.
JlaGoparophas pabota
"OnpeneneHue yaeapHON
TerI0EMKOCTH BelecTBa"

17.

Peuienue 3anau no reme
"Terutoodomen"

18.

IInaBneHue u oTBEpIEBaHUE
KPUCTANINYECKUX BELIECTB

19.

VY aenpHas TEIIOTA IJIaBJICHUS.
JlaboparopHas pabota
"OnpeneneHue yaeabHOU TeTIOThI
IUIaBJICHUS JIbaa"

20.

[TapooGpazoBanue U KOHEHCAIIUS.
Hcnapenne

21.

BnaxuocTs Bo3ayXxa

22.

H3mepenue BIIaXHOCTH BO3/yXa.
JlaGopaTopHas pabota
"OmnpeaeneHne OTHOCUTEIbHON
BIIQXKHOCTH BO3ayxa"

23.

Kunienue. Y nenbHas Teriora
napooOpa3zoBaHus

24.

Pemienue 3aau no teme
"M3MeHeHne arperaTHbixX
COCTOSIHUH BelecTsa"

25.

3Hepr1/151 TOILIMBA. Y AelIbHAs
TCIJIOTa CTOpAaHUA

26.

[TpuHIMIIBI paOOTHI TEIIOBBIX
neurareneit. KII/[ TeroBoro
JBUraTes

27.

Pemenne 3amau nmo teme "Termiosele
sBieHus". Buapl Teronepenaun,
KOJIMYECTBO TEIUIOTHI, N3MEHCHHE
arperaTHbIX COCTOSIHUI BEIIECTBA,
BJIQYKHOCTH BO3ayxa"




28.

Pemenne 3amau nmo teme "Termiosele
apieHus". Buasl Teronepenauu,
KOJIMYECTBO TCIUIOTHI, N3MEHCHHE
arperaTHbIX COCTOSIHUI BEIECTBA,
BJIQXKHOCTH BO3ayxa"

29.

O06o0maromuii ypok 1mo teme
"TermnoBble aBIcHUA"

30.

KonTtponbHas pabota o teme
"TermnoBele SBICHUA"

31.

DJIeKTpU3anus Tell.
B3anmoneiicTere 3apsyKeHHBIX TEIL.
3akon Kynona

32.

DIIEKTPUUYECKOE TTOJIE.
Hanpsoxennocts nosist. [puHuun
CYIIEPITO3UIMU IIEKTPUUECKUX
roJiei

33.

Hocurenu snekTpuyeckux 3apsaoB.
3aK0H COXpaHEHUS AIEKTPUIECKOTO
3apsa

34.

Crpoenue aToma

35.

[TpOBOTHUKY U TUDJIEKTPUKH.
JlaGopaTopHas pabota
"UccneqoBanue aeHCTBUA
AJIEKTPUYECKOTO TTOJISI Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"

36.

O06o00marmuii ypoK 1mo Teme
"DnexkTpudeckue 3apssl.
3apshKeHHBIE Tella U UX
B3auMoJiciicTBHE"

37.

OnekTpuueckuit Tok. Cuina Toka

38.

M CTOYHHKH NOCTOSIHHOTO TOKa

39.

JIeficTBHS DNIEKTPUYECKOTO TOKA

40.

SJICKTpI/ILIeCKI/Iﬁ TOK B JKHUJIKOCTAX U
raszax

41.

DneKTpuyecKas 1emb.
JlaGopatopnas pabora "C6opka u
MpoOBepKa pabOTHI NEKTPHUECKON
LEMX MTOCTOSTHHOTO TOKa"




42.

Cuna Toka. JIaboparopHas pabota
"N3mepeHue u peryimpoBaHue
CHJIBI TOKA"

43.

DJIEKTPUYECKOE HAIPSKEHHUE.

JlaGopatopnas pabota "M3mepenue
U peryJIMpoBaHue HanpsoKkeHus"

44,

ConpoTusieHue MPOBOJHUKA.
JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
TOKA, UYILIETO Yepe3 Pe3ucTop, OT
COINPOTUBIICHHUS PE3UCTOPA U
HanpspKEHUs Ha pe3uctope”

45.

3akon Oma 15 ydyacTka Lenu

46.

VY 1es1bHOE CONPOTUBIIEHUE
BemecTBa. JlabopaTopHas padora
"3aBUCUMOCTD JIEKTPUUYECKOIO
COIIPOTHUBJICHUS IPOBOJAHUKA OT €r0
JUTMHBI, TUTOIIA/IA TIOTIEPEYHOTO
cedeHus u matepuana”

47.

Peocrar. JIaboparopnas padota
"PerynupoBanue cuibl TOKa
peocraroM"”

48.

[TocnenoBarenbHOE COETUHEHNE
npoBOIHUKOB. JIabopaTtopHas
pabora "IIpoBepka npaBuia
CJIO’KEHHUSI HANIPSKEHUN NTpU
HOCJIEI0BATEIbHOM COEIMHEHUN
JIByX PE3UCTOPOB"

49.

[TapamenpHOE coeMHEHNE
npoBoHUKOB. JIabopaTtopHas
pabota "[IpoBepka mpaBuia Jyist
CHJIBI TOKA IIPH MapajlIeIbBHOM
COEJIMHEHUH PE3UCTOPOB"

50.

CMelaHHbIC COCIMHCHUA
IMPOBOIHUKOB

51.

Pabora 1 MOIIIHOCTE
AIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns—JIenna




52.

Pacuér paboThl 1 MOIIIHOCTHU TOKA.
JlaGopaTopHEbIE OTIBITHI:
"OnpezneneHue padoThI
AIIEKTPUYECKOTO TOKA, UTYILErO
yepes pesuctop” u "Onpenenenue
MOIIHOCTHU 3JIEKTPUYECKOTO TOKa,
BbIICJIIEMO Ha pe3ucrope”

53.

DNEKTPOIPOBOJIKA U MOTPEOUTENIN
AIIEKTPUYIECKOM SHEPTUU B OBITY.
KopoTtkoe 3ambikanue.

JlaGoparopHas pabota
"Onpenenenue K111 narpeBaresns.
HccnenoBanue 3aBUCUMOCTH CHIIBI
TOKA, UJIyILEro 4Yepe3 JaMIouKy, OT
HanpspKeHus Ha Heil"

54.

Pemrenne 3aga4 mo remam "Crna
TOKa, HaIlPsDKEHUE, COMPOTUBJICHUE,
3akoH OMa JJis yyacTKa eI,
yAEJIbHOE CONMPOTUBIICHUE,
COEJIMHEHUS TTIPOBOTHUKOB"

55.

Pemenue 3a1au no temam "3akoH
Oma 115 yyacTka 1enu, padbora u
MOIIIHOCTb TOKA, 3aKO0H J[K0yJs-
Jlenma"

56.

O06o00marmuii ypoK 1mo Teme
"DnexTpuueckue siBaeHus"

57.

KonTponbhas pabota no Teme
"DnexkTpuyueckue aBiaeHus"

58.

MarnutHoe nosne. OnelT Ipcreaa.
JlaGoparopHas pabota
"HccnenoBanue neicTus
AIIEKTPHUYECKOTO TOKA HA
MarHUTHYIO CTPEJKy "

59.

MarautHoO€ MoJie AIEKTPUIECKOTO
TOKa. DJIEKTPOMAarHur.
JlaGopaTtopHas pabota "OMBITHI,
JIEMOHCTPUPYIOILINUE 3aBUCUMOCTh
CHJTBI B3aUMOJICUCTBHS KaTYIIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA H
HaIpaBJIe€HUs TOKa B KaTylke"




60.

[TocTostTHHBIE MATHUTHI.
JlaGopaTopHbie pabOThI
"HccnengoBanue MarHuTHOTO
B3aUMO/ICCTBUS TOCTOSIHHBIX
MarHuToB" u "N3yuenue
MarHUTHOT'O TOJISl IOCTOSTHHBIX
MarHuTOB IIPU UX OOBbETUHEHUH U
pazneneHun"

61.

MaruutHoe noJie 3eMJId U €ro pPoJib
IUIS SKU3HU Ha 3eMile

62.

JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM

63.

DJIEKTPOJIBUTATENH TOCTOSTHHOTO
Toka. Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThI AsteKkTpoaBUTATENS"

64.

KIII anexrpoasuraresns

65.

KoHTtponbHas pabora 1o Teme
"MarauTtHble aBiaeHus"

66.

[ToBTOpenue n 0600IIEeHNE
cojiepkaHus Kypca GU3UKU 8
knacca. Temsl "CTpoeHue u
CBOICTBA BellecTBa. TeIlIOBEIC
SIBJICHHS"

67.

[ToBTOpEeHME M 0000IIEHNE
coJiepkaHus Kypca puszmuku 8
kjacca. Temsl "DnekTpuueckue u
MarHUTHBIE sIBJICHUS"

68.

Htorosast KOHTpoOJIbHAS paboTa Mo
Kypcy ¢uzuku 8 kiacca. Tembl
"CTpoeHue 1 CBOMCTBA BEIIECTBA.
TensoBble sSBICHHUS.

DIIeKTPUUECKUE U MATHUTHBIE
saBJeHus"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

BBenure cBOil BapuaHT:

METOOIUYECKHUE MATEPUAJIbBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYAOBAHUE
OBOPYJAOBAHMUE JJIA ITPOBEJAEHUSA IABOPATOPHBIX, IPAKTHYECKHUX PABOT,

JEMOHCTPAIIUI
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