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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHre MPorpaMMbl HAIMPaBICHO HA (OPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKH HA JeATSIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS BO3MOXKHOCTH MIPEeIMETa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUpyeMbIM JUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0OyueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢bu3nveckre 3aKOHbI JIS)KAT B OCHOBE IIPOIIECCOB U SIBJICHUN, H3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusndeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPa, HO U IPEAOCTABIIsICT Haubosiee siCHble 00pa31bl IPUMEHEHUS HAYYHOTO
MeTO/J1a TIO3HaHMUs, T.€. Clloco0a MOoTy4YeHHs TOCTOBEPHbBIX 3HaHM 0 Mupe. Hakowen, ¢pusnka — 310
IIpeIMET, KOTOPbIN HapsALy C IPYTMMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JKEH JAaTh UIKOJIbHUKAM
MpeJicTaBlICHUE 00 YBIEKATENIbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS

HOBOT'O 3HAHU.

OpxHa U3 TIaBHBIX 337a4 (PU3UIECKOTr0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(OopMHPOBaHNY €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HAyKe Y OCHOBHOW MacChl 00y4Jaromuxcs,
KOTOpBIE B JaJbHENIIIeM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax aesTeabHocTu. Ho He MeHee
BaKHOM 3aﬂaqeﬁ ABJISACTCSA BBISIBJICHHUEC U ITIOATIOTOBKA TAJIAHTIMWBBIX MOJIOABIX JHOI[CI;'I JJI1 ITPOAOJIPKCHU A
00pa3oBaHus U JanbHeHeld MpodeccnOHaNbHON ISTEIbHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
MCCIICIOBAaHMI U CO3JJaHUX HOBBIX TeXHOJOTHHA. COTIaCHO MPHUHSATOMY B MEXITYHAPOHOM COOOIIECTBE
omnpezaenenuto, EcrectBeHHOHay4Hasi FPaMOTHOCTB — 3TO CHOCOOHOCTB YeJIOBEKa 3aHMMaTh aKTHBHYIO IPaK-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HAYMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAYKaMH, U €T0
TOTOBHOCTb MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU UesIMU. HaydHOTpaMOTHBIHN YeJIOBEK CTPEMUTCS
Y4acTBOBATh B apryMCHTUPOBAHHOM O6CY)K]1€HI/II/I HpO6J’I€M, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIeIyIOUMX KOMIIETEHTHOCTEH!:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHUBATHh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHN,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCIIO0Jb30BAaTh HAYYHBIC NOKA3aTCIbCTBA JAJId IMOJIYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH peIIaonil BKIaa B (OpMUPOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYarOLIUXCSl.

HEJIN N3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

[enn nzydenus: GpuU3MKA HA ypOBHE OCHOBHOTO 00IIero oopasoBanus onpeneneHsl B Konnenun
npernoiaBanus yueoHoro npenmera «®duznka» B 00pa3zoBarenbHbIX opranuzaiusax Poccuiickoit @enepanum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocsetienus: Poccuiickoit deneparn, npotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enu nzydyenus pusmku:

— MpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaloUINXCs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE MX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— Pa3BUTHUC Hpe)ICTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC IMMO3HAaHUA U q)OpMI/IpOBaHI/Ie HUCCICAOBATCIBCKOT'O
OTHOILICHUA K OKPYXKAIOIIUM SBJICHUAM;



— (¢opMHpOBaHHE HAYIHOTO MUPOBO33PCHUS KaK Pe3yiIbTaTa H3YYCHHUsI OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (QopMupoBaHUE TIPEACTABICHUHN O POIU (HDU3UKHU TSl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXHBIX cepax Oyaymiel mpodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JajbHEiIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTrkeHne 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCUICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMCHI/Iﬁ OIMCBLIBATH U OOBICHATH (1)I/ISI/II'ICCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOIaTh MPUPOIHBIC SBICHUS M BBITIOJIHATH OIBITHL, JJA0OPaTOPHBIC PA0OTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB PadOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJEpIKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETbHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHIKCHUAX (bHBI/I‘ICCKOI\/JI HAayKH.

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

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB ¥ MOJIEKYJI. OBITBI, IOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro coCTosAHUI BenecTBa. Kpucramanueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOWCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJICKYJISIPHO-KMHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temmieparypa. CBsi3b TEMIIEPATyPhI CO CKOPOCTHIO TEILIOBOTO JIBHYKCHHS YaCTHII.

Buytpennsis sreprus CriocoObl M3MEHEHHsI BHYTPEHHEW YHEPTUU: TeIIonepeada U COBEpIICHHE PabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KosmdecTBo TEmOTHI. Y ieabHas TETUIOEMKOCTh BellecTBa. TEIIo00OMEH U TEIIIOBOEC PABHOBECHE.
VYpaBHeHue TermoBoro 6ananca. [InaBneHre u oTBepAeBaHUE KPUCTAUIMYECKUX BEUIECTB. YAelmbHas
teruiora tiaBneHus. [TapoodpazoBanue u konnencanus. Ucnapenne (MC). Kunienue. Y aenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHHUS OT aTMOc(hepHOro AaBieHus. BiaxxHocTh Bo3ayxa.

DHeprus TOMIMBA. Y IeJbHas TEIIOTa CTOPaHHUSL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHHUs U MPEBpallIeHUs YHEPTUU B TeIIoBbIX npoueccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. HabGiroieHne TemioBoro pacimpeHus Tei

. UsMeHeHue fnaBiieHus ra3a npyu U3MEeHEHUH 00bEMa M HarpEBaHUU WIJTH OXJIaXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnuvie pabomovt u onvimul

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00béMa 1 HarpeBaHUs WU
OXJIaKJICHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEeMIEepaTypsl

7. HabmroieHue u3MeHeH!sl BHYTPEHHEN SHEpruy Tejla B pe3ysbTaTe TeIuionepeaay u padoThl BHEIIHUX
CHII

8. MccnenoBanue sIBICHUS TEIJIO0OMEHA ITPH CMELIMBAHUU XOJIOIHON U TOpsYeil BOJIbI

9. OnpeneneHue KOJIMYECTBA TEIIOTHI, MOJIYYEHHOT'O BOIOM MPHU TEMIOOOMEHE C HarpeThIM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenne OTHOCUTEILHON BIIAJKHOCTH BO3/lyXa
13. Onpenenenue yeabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpusanusd Tei. [[Ba poaa ayexkTpuueckux 3apsaoB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSIKEHHBIX TEJ OT BETUYMHBI 3apsI/IOB U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCT AieKTprueckoro nodist. [IpuHIuN cyneprno3uium 3J1eKTPUIeCKUX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsa0B. DJIeMeHTapHbIN iekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBoHuKH
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.
ONEeKTpUYECKU TOK. Y CI0BUS CYIIECTBOBAHUS SJIEKTPUYECKOT0 TOKA. MICTOUHMKY MOCTOSTHHOT'O TOKA.

JIefcTBUS SJIEKTPUUYECKOrO TOKa (TEIIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUNA TOK B JKUIKOCTAX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. [locnenoBarenbHoe U napaniebHOe COeAMHEHUE
IPOBOIHUKOB.

Pabota u MoiHOCTh A5eKTpudeckoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBHe MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe mnoie
3eMJIM U €ro 3HaYeHHe AJs Ku3HU Ha 3emie. OnbIT Opereaa. MarHuTHOE MOJIe 2JEKTPUYECKOr0 TOKa.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DneKTpoABUTaTeIb MOCTOSIHHOIO ToKa. Vcrosib30BaHue 3JIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.

OmnsiTel @apajes. SBnenue snekTpoMarauTHo MHyKIMHU. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apsHKCHHBIX TEll
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpoBOAHUKY U AUDIIEKTPUKH

MOI[GJ'II/IpOBaHI/IC CHJIOBBIX JIMHHI QJICKTPHUYECCKOIO I10JIA

S BRI U e

M CTOYHUKH TOCTOSIHHOTO TOKa

©

JIeficTBHS 2NEKTPUYECKOTO TOKA

10. DnexkTpruyeckuii TOK B ) KUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoneicTBUE OCTOSIHHBIX MArHUTOB

16. MoenupoBaHue HEBO3MOXXHOCTH Pa3/IelIiCHUs MOJTOCOB MarHuTa 17.
MonennpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB

18. OmbIT Dpcrena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTeib NOCTOSHHOIO TOKa

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCUMOCTH HaIpaBJiICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOIOCHUIO SJICKTPU3ALIUH TSI MHAYKIMEH U IPU COMPUKOCHOBCHUHN
HccnenoBanue AeHCTBUS 3JCKTPHUCSCKOTO MOJISI HA POBOIHUKH U TUJICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

A e

W3mepenue u peryanpoBaHue HANPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTope

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'O COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/IA MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA IPH NapaUIEIbHOM COEITMHEHUH PE3UCTOPOB

10. Onpenenenue pabOTHI IIEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3ruCTOp

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HANPSKEHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHUH U pa3/ielIeHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnpITHL, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTyIIKH C TOKOM U MarHuTa oT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u u3ydeHHe paOOThl JEKTPOJBUTATENS

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OnbITHI 10 MCCIIET0BAHUIO SBJIEHUS AJIEKTPOMArHUTHON MHAYKLNHU: UCCIIEJOBAaHUE N3MEHEHUN

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX PE3yIbTATOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pU3HUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHBIX (bl/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKAE€HUH OOIECTBEHHO-3HAUYMMBIX U ATUYECKUX IpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHUC BaA)KXHOCTU MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘IéHOI‘O.

Icmemuueckoe éocnumanue:
— BOCHPHUATHUC SCTCTUUCCKUX KAYCCTB @HSHH@CKOﬁ HAyKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MYECKOI HAYKH KaK MOIIIHOT'O HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 O1AZONONYUUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW M COLMATBLHOIN HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UYECKHUX 3HA

HUI;— HMHTepec K MPaKTUYEeCKOMY M3Y4eHHIO0 Tpodeccuil, CBA3aHHBIX ¢ GUBUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTaIUs Ha IPUMEeHEeHHEe (PU3NUECKUX 3HAHUH JIJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarouie2oca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMO/JICHCTBUY MPHU BHIMOIHEHUN UCCIEOBAHUIN U TPOEKTOB (hH3HUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;
— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIbHOCTD;

— TOTpeOHOCTH B (hOpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHUS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (pU3UKY;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUMH;

— CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3AaUMOCBSI3U IPUPOIbI, 00IIeCTBAa 1 SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSHUS Ha OKPYKAIOUIYIO CPEly, BOSMOXKHBIX TTI00ATIBHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISBJIATH M XapaKTEPU30BaTh CYIIICCTBCHHBIE MPU3HAKN 0OBEKTOB (SIBICHUH ),
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KJIacCU(PHUKAIN, OCHOBAHHUS JJIs1 000OIIEHNS U CPABHEHUS;
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMAaTPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUIN U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoi pusndeckoi 3aaun (CpaBHEHNE HECKOJIBKUX
BApUAHTOB PEILICHUsI, BLIOOp HanboJIee MOAXOSIIETO C YYETOM CAMOCTOSTEIbHO BBIICTICHHBIX

KPUTEPHUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIAaHY OMBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIHIO, TOTYUEHHYIO B XOJI€ UCCIIEI0BaHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYyIUPOBATh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, ONbITA, NCCIIEOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIABUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3JIMYHbIE METO/bI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAITUH UITH
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMy IpeAcTaBiIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, UHOM rpaguKoil 1 nx KOMOWHAIUSMHU.

yHI/IBepcaHBHI)Ie KOMMYHHUKATHUBHBIC HeﬁCTBHﬂ



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJlbTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33JaBaTh
BOITPOCHI 10 CYIIECTBY 00CYKAaeMOI TeMbl M BBICKA3bIBAaTh UJICH, HAIICJICHHBIE HAa DPELICHUE 3aaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJIEHUS C CY)KJICHUSIMU JAPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHocms (COmpyoHu4ecmaeo):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUYaTbHOU pabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATDb LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBATH ﬂeﬁCTBHH o €€ JOCTHXKECHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu}l:

— BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, TPEOYIOMINX JJIs PEIICHUST (PUINICCKUX
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpeiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— JIaBaTh aJICKBATHYIO OIICHKY CUTYAIllM! W TIpeJyIaraTh IiaH € N3MCHCHHUS;

— OOBSICHATH MPUYMHBI JOCTHXKEHHS (HEIOCTUKEHUS) pE3yIbTATOB JIEATENLHOCTH, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHCJIE B X0/ BBITIOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'ILCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,Z[HOCTeI\/'I;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
3M0ull0HaJlebll2 unmesliekm:

— CTaBUTh ce0s HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WM IUCKYCCUU Ha HAyYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.



Ilpunamue cedsn u opyzux:

— MpHU3HaBaTh CBOE MPABO HA OLUIMOKY MPH pelieHnr (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTH Yy 00YUaIOIIUXCS
YMEHUH:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACBIILIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAXKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIJIOBON JBUTATENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, SJEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUJIEKTPUKH, IOCTOSIHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclliipeHue/ckaTue, Teronepeaaya, TeIoBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SIBICHUS, HCTIAPEHHUE, KOHICHCAIIHS, JIaBJICHUE, KPUCTAJUTH3aLUS
(oTBEepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICHCTBUE
MarHuTOB, IEWCTBUE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM, JIEKTPOMAarHuTHAsI MHAYKIIUS) IO OTH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHHE;

— PpacHo3HaBaTh IPOSBICHHUE HM3YYEHHBIX (DU3MYECKHUX SIBIICHUH B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
(bu3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KallUJUIPHbIE SBJICHUS B IPUPOJE,
KpUCTAJUIBI B IpUpoJe, usinydenne ConHIa, 3aMmep3aHue BOJOEMOB, MOpCKHe Opu3bl, 00pa3oBaHne
POCHI, TyMaHa, UHEesl, CHEeTa; SJICKTPUIECKUE SBJICHUS B aTMoc(depe, SIEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE 1oJie 3eMJIH, Apet( MO0 COB, POJIb MArHUTHOTO TIOJIS 7SI )KU3HU Ha 3eMile, MOJISIpHOE CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MPAKTUUYECKYIO 3ajlauy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€N U (PU3NUECKUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSS1 SHEPTHsl, KOJMYECTBO TEIJIOTHI, Y/AEIbHas TEMIOEMKOCTD BELIECTBA,
yJleNbHas TEeTJIoTa IJIaBJIeHUs, yelbHas TeMIoTa MapooOpa3oBaHus, yelbHas TeMI0Ta CTOpPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YIEIbHOE
COTPOTHUBIICHUE BEIIECTBA, padOTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA); IPU ONMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBIX BETMUMH, 0003HAUEHUS U €AMHUIBI (PU3NUYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUSI U MTPOLIECCHI, UCIIOIbB3YSI OCHOBHBIE
MI0JIO’KEHUS] MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYIIEPIIO3ULINH MTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa aJis yyacTka 1enu, 3akoH Jxoyss -
Jlenia, 3aKOH COXpaHEHUs SYHEPTUH; IIPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUHMHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH 00bsIC-
HeHue U3 1 - 2 JTIorMyeckux 1maroB ¢ ornopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA (PU3NUECKUX SBICHUM,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIE 3a1a4u B 2 - 3 NeWCTBUS, UCTIOIb3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJJOCTATOK JAHHBIX JUIS PELICHUS 3a7aui, BEIOUPATh 3aKOHBI
U opMyIIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, POBOAUTH PACUETHI U CPAaBHUBATH MOJTyYCHHOE 3HAYCHHE
($U3UUECKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OMMHUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN HIN (PU3HMUECKUX CBOWCTB TEJ
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArPeBaHUs IIPU M3JIYUYECHHH OT LBETA U3JTy4aroIlei/orIOMAloIel TOBEPXHOCTH;
CKOPOCTb MCIApEHMs BOJBI OT TEMIIEPATyPhl )KUAKOCTH U ILIOIIAAN €€ TOBEPXHOCTH; JICKTPU3ALIU TEI
Y B3aUMOJICHCTBHUE JIEKTPUUECKUX 3aps10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MarHMTHBIX MIOJIEH TIOCTOSIHHBIX MATHUTOB; IEMCTBUS MarHUTHOTO 10JIs1 HA IPOBOJAHMK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUTATENS IIOCTOSHHOTO TOKA): (POPMYINPOBATH
poBepsieMble MPEAINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000py/10BaHNUs; ONUCHIBATh
XOJ1 onbITa U (POPMYITHUPOBATH BHIBOBI;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIaXKHOCTH BO311yXa, CUJIbl TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PM3UYECKOM BEIMYHUHBI OT IPYTOM C
MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTD COMTPOTUBJICHHS TIPOBOAHUKA OT €T0 JJIUHBI,
IJIOIAU TIOTIEPEYHOr0 CEUECHHSI U YAEIbHOTO COMPOTUBIICHHUS BEIECTBA TPOBOJIHUKA; CUJIbI TOKA,
UYLIEro Yepe3 MPOBOIHUK, OT HANPSKEHUSI HAa IPOBOJHUKE; UCCIIEIOBAHUE MTOCIIEI0BATEIBLHOIO U Na-
paIJIENIbHOTO COSMHEHHM MPOBOHUKOB): TNIAHUPOBAThH MCCIEA0OBaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh U3MEPEHUS, CIIEYs TPEIIOKEHHOMY TIJIaHy, (PUKCUPOBATh Pe3yIbTaThl MOJYyYeHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] ¥ TpauKOB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM MUCCIICI0BAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETHUUH (yIelIbHas TeMJI0EMKOCTD BEIEeCTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEys PEIJIOKEHHON HHCTPYKIIUHU, U BBIYUCIISATh
3HA4YCHHE BEJIIMYNHBL;

— Cco0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOUCTB € ONMOPOMH
Ha MX ONMHCaHus (B TOM YMCIIe: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, ITapoBas TypOHHa, aMIEpPMETP,
BOJIFTMETP, CYETUMK DJIEKTPUUECKOM SHEPIUH, SJIEKTPOOCBETHTEIbHbBIE TPHUOOPHI, HATPEBATEIbHBIE
AEKTPONpUOOPHI (TPUMEPHI), STEKTPUUECKHUE MTPETOXPAHUTENH; JIEKTPOMAarHuT, 3J€KTPOIBUTaTelh
MOCTOSTHHOT'O TOKA), UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HE0OXO0UMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacmo3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEND
BHYTPEHHET0 CrOPaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABIISATh CXEMBbI DJIEKTPUUECKHX IIETeil ¢
MOCJIEI0BATENbHBIM U MapajlIeIbHBIM COEIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUECHUS
3JIEMEHTOB JIEKTPUYECKUX LENEH;

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



bu3HYECKUX 3HAHWI B MMOBCETHEBHOM JKU3HU ISl oOecrieueHus: 6€30MacHOCTH Py 0OpaIieHnu ¢ mpudo-
paMH U TEXHHYECKHMMH YCTPOWCTBAMH, COXPaHEHHs 3OPOBbS U COOJIIOJICHHUS HOPM IKOJIOTHIECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOIHUTENbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOM MII MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh MPH BHITIOIHEHUH YI€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOIIEHUs, 000011ast nH(pOpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE IyOJINYHO NMPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOW JEATEIBbHOCTH; IIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3y4YECHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BBICTYIUICHNE MPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpymnic B COOTBECTCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICAUTD 3a BBIIIOJIHCHUCM I1JIaHA
I[CI\/JICTBI/II;'I N KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBCHHBIN BKJIaA B ACATCIIBHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBPIG, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)JII/IKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

AHamu3 TeKcTa IpeBHHUX aTOMHUCTOB (HampuMmep, GpparmenTa noamsl Jlykpenus «O npupose Berein») ¢
H3II03KEeHHEeM 000CHOBAHHII aTOMHOM THIIOTE3bI (CMBICIOBOE uTeHne). OneHKa yOeJUTeIbHOCTH dTHX
000CHOBAHMIA;

OOBsicHEeHHE OPOYHOBCKOTO JIBIDKEHNUS, IBICHUS TU(PDY3HHN pa3Inunii MeXTy HIMHI Ha OCHOBE
TIOJIOXKEHUH MOJIEKYIISIPHO-KHHETHIECKOI TEOPHH CTPOCHUS BEIIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3/IM4Ui B CTPOCHUH Ia30B, KUIKOCTEH U TBEPBIX T C HCIIOIb30BAHHEM
TIOJIOXKEHUH MOJIEKYJISIPHOKHHETHISCKON TEOPHHU CTPOCHHUS BEIECTBA;

ITpoBeneHne ONBITOB IO BEIPAIMBAHUIO KPUCTAILIOB IIOBAPSHHON COJIM WIIM caxapa;

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

OOBsICHEHHE PO KaIMUIIPHBIX SBICHUH JUIS ITOCTYIICHHS BOJBI B opranu3M pacrenuit (MC —
Ouosorus);

Habnronenue, nposeneHue U 00bsICHEHHUE ONBITOB 10 HAOIIOJEHHIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KHIKOCTEH U TBEP/IBIX TeI;

OObsCHEHNE COXpaHeHUs 00bEMA TBEPIBIX TEJ, TEKYUECTH KHIKOCTH (B TOM YHCIIE, Pa3HHIIbI B
TEKYYeCTH ISl Pa3HBIX JKUJKOCTElT), NaBIeHHs rasa;

I1poBesieHNE OMBITOB, IEMOHCTPHPYIOIIMX 3aBHCUMOCTD JaBICHHS BO3yXa OT ero 00bEMa 1
HArpeBaHMs WM OXJIQXKICHUS, M UX 00BSCHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yUeHHUs; AHAIN3
IDAKTHYECKUX CUTVAIIAN. CBA3AHHEIX CO CBOmﬁMﬂ_Ewmﬁ W TBEDIRIX TEI:

Ne | HanmenoBanmue pasjenos u tem | KoamuecTso yacos Jara Buasl nesiteIbHOCTH Bussi, DJ1eKTpOHHbIE
n/m | IporpaMmsbl H3Y4eHHs dopmbl (uudposbie)
BCEro | KOHTPOJILHBIE | MPAKTHYECKHE KOHTPOJIsA oGpasoBaTe/bHbIe
padoTsl padoTsl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenne u cBoiicTBa Bemecra | 7 1 1 HabnroneHue 1 MHTEpIPETALUs OIBITOB, CBUAETEIbCTBYIOLIMX 00 aTOMHO-MOJIEKYJIIpHOM cTpoeHur | KonTtponbHas
BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJE; pabora;
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OG60CcHOBaHKE MPABUIT H3MEPEHUS TEMIIEPATYPbI;

CpaBHEHHUE Pa3IMYHBIX CIOCOOOB H3MEPEHHS U LIKAJ TEMIICPATYPBhI;

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

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

HccnenoBanue sBIeHUS TEIUI000MEHA IPH CMEIINBAHUN XOJIOAHON U Topsideii BOABI;

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

Omnpenenenne (I3MepeHNE) yASIbHON TEIIOEMKOCTH BEIECTBA;

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

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

HabnroneHue sBneHuil HCapeHust 1 KOHJICHCALUHY;

HccnenoBanue nporuecca HCIAPEHHs Pa3IMUHbIX KUIKOCTEH;

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

Onpezenexue (M3MepeHNe) OTHOCUTEILHON BIKHOCTH BO3/yXa;

HabozieHue nporecca IIIaBIeHHs KPUCTAILIHYECKOro BEIECTBA, HAIPUMED JIbJIa;

CpaBHeHHE IPOLECCOB IIABICHUs KPUCTAIUNIMYECKHX TeJl M pa3MArYeHus IIPY HarpeBaHHU
amopdHbIX Te;

Perienne 3a1a4, CBSI3aHHBIX C BHIYUCICHHEM KOJIMYECTBA TEILIOTHI B MPOLECCAX TEILIONEpPeadH Mpu
IUTABJICHUH M KPUCTAIUTM3ALHH, HCIIAPEHUH 1 KOHJICHCAIINH;

AHanm3 cUTyanuil NPaKTHIECKOTo IPUMEHEHHS SIBJICHUH IUTABJICHHS U KPHCTAUIM3AIIH, HAallPHMep,
TIOJIyYEeHHE CBEPXYHICTHIX MaTEPHAJIOB, COIEBast Tpelika 1 JIp.;

Anamms3 paboTbl ¥ 00BSICHEHNE IPUHIIAIA ISHCTBHUS TEIIOBOTO JIBUTATEIS;

Brrunciienne KoimdecTBa TEIUIOTEl, BRIIENSIONErocs P CrOPAHUH Pa3INIHBIX BHIOB TOILINBA, U
KIIJ nBurarens;

OGCy)KI[eHPIe JKOJIOTHUYESCKHX TTOCIIEICTBIIA UCTIOJIL30BAHMUS IBUTATEIICH BHYTPEHHETO CrOpaHus,
22 INAC AN

BIIP;

Hroro no paszzeny
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Paznen 2. aﬂeKTpl/I‘lecKlfle H MArHUTHBbIE

ABJICHUSA

2.1

DJIeKTpuYecKHe 3apsabl.
3apsisKeHHbIE TeJIa U UX
B3anuMo/eiicTBHe

7

HabGnroneHue v mpoBeieHUE OIBITOB 110 JIEKTPU3ALNHU TeJ IPU CONPUKOCHOBEHUU U MHIYKIIHEH;
Hab6nronenue v 00bICHEHNE B3aNMOACHCTBYS OTHOUMEHHO U Pa3HOMMEHHO 3apsHKEHHBIX TEl;
OOBsICHEHNE IPUHINIA JSHCTBYS IIEKTPOCKOIIA;

OObsCHEHNE SBICHUN NEKTPU3ALMK TIPU CONPUKOCHOBEHUH TEJ U HHIYKIHUEH C HCIIOIb30BaHUEM
3HaHUH O HOCUTEIISIX 3JIEKTPUUECKUX 3aps/I0B B BEIIECTBE;

Pacno3zHaBaHue U 00BbSICHEHUE SBJICHUI 3EKTPU3ALMHU B TOBCETHEBHOM XKH3HH;

Hab6nronenue v 00bICHEHNE ONBITOB, HILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS HNIEKTPHYECKOTO
3apsza;

HabnroneHne onbITOB 10 MOASTMPOBAHUIO CUIIOBBIX JIMHUI 3IEKTPUUECKOTO TI0JIS;

Tectuposanue;




2.2. | TloCTOSIHHBIH YJIeKTPHYeCKHii
TOK
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HabmosieHue pa3iiaHbIX BUJIOB CHCTBHSA 3EKTPHUECKOr0 TOKa 1 0OHApYKEHHE ITHX BUI0B
JIeHCTBHS B TOBCEAHEBHON KU3HU;

COOpKa 1 HCTIBITAHUE DJIEKTPUYECKOI LIEMH TIOCTOSIHHOTO TOKA;

HW3Mepenne CHIbl TOKa aMIEPMETPOM;

H3Mepenue dIeKTPHIeCcKOro HAPSDKEHHS BOIBTMETPOM;

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

ITposepxa mpaBuIa CI0KEHHS HANPSDKEHUH IIPH MOCIIE[0BATEILHOM COSANHEHNH JIBYX PE3HCTOPOB;
ITposepxa mpaBuia [Is CUIIBI TOKA IPH MapajLIeTbHOM COSTHHEHNH PE3HCTOPOB;

AHanu3 cuTyanuil IOCIe0BaTEIFHOrO H TapaJLIebHOTO COSANHEHNS IIPOBOIHUKOB B IOMAIITHIX
JNMEKTPUYECKUX CeTSX;

Pemenne 3aga4 ¢ UCnonbp30BaHueM 3akoHa OMa U popMyI pacuéTa HMeKTPHIECKOrO COIPOTHUBICHUS
TIPH NIOCIIEJOBATEEHOM H TTapalIeIbHOM COSJMHEHNH POBOXHUKOB;

Omnpenenerue paboThI HIEKTPUYECKOrO TOKA, MPOTEKAIOIIETO YePe3 PE3UCTOP;

OrnpeieneHne MOIIHOCTH 3NEKTPHIECKOT0 TOKA, BBIICIIEMOIl Ha PE3UCTOPE;

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA Yepes3 JIAMIIOUKY OT HAMpsDKCHHUs Ha HEel;

Onpenenenue KI1/] Harpesarens;

Hccnenosanue npeoOpa3oBaHus SHEPIUU HPH MOABEME TPY3a ICKTPOBUTATEICM,;

OObsACHEHNE YCTPOHCTBA U NPUHLIUIIA ACHCTBHS JJOMAIIHUX 3JIEKTPOHATPEBATENBHBIX IIPUOOPOB;
OObsCHEHHE MPUYMH KOPOTKOTO 3aMbIKAHUS 1 MPUHIKIA ACHCTBUS INIABKUX HPEIOXPAaHUTEIICH;
Pewenue 3anaq ¢ ucnonb3oBanueM 3akona Jxoyns—Ilenna;

Hab6nronenvie BORHUKHOBEHUS DIIEKTHUYECKOTO TOKA B KU IKOCTH:

KoHTtponbHas
paborta;
BIIP;

2.3. | MarHuTHbIe SIBJIEHUS

HccnenoBanue MarHUTHOTO B3aUMOACHCTBUS TOCTOSIHHBIX MarHUTOB;

Vi3yyeHne MarHUTHOTO IIOJIS TOCTOSTHHBIX MarHUTOB IPH HX 00BEAMHEHNH 1 Pa3JeeHHN;
[1poBesieHNE OMBITOB 110 BU3YalU3alnH IOt TOCTOSHHBIX MarHUTOB;

V3y4eHne sBIeHNs. HAMar HUYMBAHUS BEIECTBA;

HccnenoBanne NEHCTBHS SIEKTPHISCKOr0 TOKA Ha MATHUTHYIO CTPETIKY;

I1poBesicHNE OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTb CHJIBI B3aMMO/ICIICTBUS KaTYIIKK C TOKOM H
MarHMTa OT CHJIBI ¥ HAIIPABJICHHS TOKA B KaTYIIKE;

AHanu3 CUTyaluil IPaKTHYECKOro MPUMEHEHHS ICKTPOMAarHATOB (B OBITOBBIX TEXHUYECKHX
YCTpOiCTBax, IPOMBINIICHHOCTH, MEIHIINHE);

W3yueHne aeiCcTBHS MATHATHOTO IOt HA MPOBOHHK C TOKOM;

V3y4yeHne NeiCTBHS dIEKTPOBUTATEIS;

Pacrio3HaBaHue M aHANHU3 PA3IMYHBIX IPUMEHCHHMH 3IEKTPOABUraTeneil (TpaHCIopT, ObITOBbIE
YCTPOICTBA U Ap.);

TecTupoBaHue;

2.4. | DnekTpoMarHuTHAs WHIYKIHUS

OIBITBI TIO HCCIICAI0BAHUIO ABJICHUS 3HCKTp0MaFHMTHOI7[ HHIAYKIWU: UCCIICTOBAHUE HM3MEHEHHI
3HAYCHUA U HAIIPABJIICHUASA HHAYKIHMOHHOTO TOKA,

BIIP;

s
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PesepBHoe BpeMst
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuectBo yacos Hara Buaei, popmbl
n/n U3yYeHHs | KOHTPOJIA
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. 1

2. 1

3. 1

4, 1

5. 1

6. 1

7. 1

8. 1

0. 1

10. 1

11. 1

12. 1

13. 1

14, 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22. 1

23. 1

24. 1

25. 1

26. 1

27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57.

58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOB |68

I10 ITPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dusmka, 8 kiace/ bemara B.B., JlomauenkoB U.A., [laneOparues 0. A.,AkironepHoe
obmectBo«l3narenscTBo «IIpocBemieHuney;
BBenure cBoil BapuaHr:

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN






