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MNNOACHUTEJIBHAS 3AIIMCKA
Jannas pabouast mporpamma yue6Horo npenmera «®Pusuka» ans 8-A, 8-b, 8-B, 9-A, 9-b

KJIaCCOB pa3paboTaHa B COOTBETCTBUU C:
1. ®denepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOIO OOILEro
oOpa3oBanus / nmpukaz MunucrepcTBa npocsemienust Poccuiickoit @enepanuu ot 31 mas 2021
roga Ne 287 «O0 ytBepxkaeHuH (erepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
OCHOBHOT'O 00111er0 00pa3oBaHUs»;
2. ®enepanbHON pabodeld MporpaMMo OCHOBHOTO 001iero oopazoaHust. «Puszuka» (mist 8-9
KJIACCOB 00pa30oBaTeNIbHBIX opraHu3aiuii) — Mocksa, 2023;
3. ®dusuka. 8-if kiacc 6a30Bwiii ypoBeHb yueOHuMK / M. M. Ilepeimkun, A. U. MBaHOB.-3-¢
u3 ., nepepad.-Mocksa: [Ipocsemenue, 2023.-255, [1]c, n.
4. ®du3uka 9-ii kiaacc 6a30Bblid ypoBeHb: yueOHuKk / M. M. Ilepeimkun, E. M. I'yraHuk, A. U.
WBanoB, M. A. Tlerposa. -3-e u3z., nepepad.-Mocksa: [Ipocsemenue, 2023.-350, [2]c, wu.
5. OcHOBHOI 00pa3oBaTeNbHON MPOrpaMMOil OCHOBHOTO 001ero oopaszoBanusi (8-9 kmacchen)
MBOY «PoaHHKOBCKas IIKOJIa-THMHA3HI;
6. [Tonoxxenuem o paboueit nporpamme (GI'OC-2021).
Cpoxk peanu3zaruu mporpammbl — 2023-2024 yaeOHBIH 1o

[IporpamMa 1o ¢u3MKe HAa YpPOBHE OCHOBHOTIO OOIIEro 0Opa30BaHUS COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
benepanbHOi pabodveid mporpammbl BocnuTaHusd M KoHuenuuu mnpenogaBaHus y4eOHOro
npeamera «PusuKay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HANpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHHs (U3MKH Ha
JIeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanuzanuu  TpeboBaHuit PI'OC OOO k mninaHUpyeMbIM JHMYHOCTHBIM U
METanpeMETHbIM  pe3ynbTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs.

[TporpammMa o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre y4yeOHOro Marepuana Mo rojam
oOyueHust (o KJjaccam), NpeAjaraeT MPUMEPHYIO IOCIEAOBAaTENbHOCTh HU3YYEHHs TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJECpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 0 y4eOHOMY MpeIMETY.

Ou3znKa SBISAETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4yaeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil u ¢u3nueckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Hambosee sICHble 00pa3lbl NPUMEHEHHS HAydHOTO METOoJa
MO3HAHMS, TO €CTh CIIOCO0A MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 MaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oO1ero oopa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BaHMS;



® HHTEPHPETUPOBATH JAaHHBIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUS BBIBOJIOB.

[lemn w3yuyeHus: (UMK HA yPOBHE OCHOBHOT'O OOIIETO0 OOpa30BaHUS OMNPEICICHBI B
Konuennuu npenonasanus yueOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHU3ALMSIX
Poccuiickoii ®enepanuu, peanu3yoOIIUX OCHOBHBIE 001Ie00pa3oBaTelbHble MPOTrPaMMBbl,
yTBepKIEHHOW pemienreM Komnernn MunucrtepcTBa mnpocsemienus: Poccuiickoin denepannu
(mpotokod ot 3 nexabdbps 2019 r. Ne [1K-4BH).

Henn usyvyenus pusnkn:

e npuoOpeTeHHe HHTEepeca M CTpeMJICHHs OOydYaloluXcsi K HaydHOMY H3y4EHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUA U (HopMHUpOBaHHE
MCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuE NPEACTABICHUN O poiu (PU3MKHU AJI Pa3BUTHUSL JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymel mnpodeccuoHanbHOMI
JEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalbHEHIIIEeMY 00yYeHHIO B 3TOM
HaIpaBJICHUH.

JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00€CIEUNBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, DJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

e [puoOpeTeHHe yMEHUH ONuChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

® OCBOCHHME METOJOB PEIICHUS NPOCTEMIINX PACYETHBIX 3aJad C MCIOIb30BAaHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaOmOJaThb NPUPOAHBIE SBJICHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble paboOThl M HKCIEPUMEHTANbHBIE HCCIIEAOBAaHUS C HCIIOJIb30BaHHEM
U3MEPUTENIBHBIX TPUOOPOB;

e OcBOeHHME NPUEMOB pabOThl ¢ HHPOpMAIUEl (U3MUECKOTO COJEp)KaHUS, BKIHOYAsS
MH(POPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (U3MKH, aHaIU3 U KPUTHUECKOe
OllCHMBaHME NH(OPMaLINN;

® 3HAaKOMCTBO cO c(epaMu NpodhecCHOHATBHON JEATEIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTUKEHHSX (PU3MUECKOI HAYKH.

Ha uzyuenune ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 vaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme no (Gpusmke nepeyeHb J1a60paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTeNlb JAelaeT BhIOOp MpoBeleHHs JabOpaTOpHBIX PabOT M
OTIBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yJaroInXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJaHul, NpeJIaraéMblXx B paMKax OCHOBHOIO TOCYJapCTBEHHOTO 5K3aMeHa M0 (U3HKe



COJAEPKAHUE OBYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe sIBJICHUS.

OcCHOBHBIE 10JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pasMepbl aToMOB M MoJeKkysl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mogenu TBEpOro, KHUIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. (CmaunMBaHHWE M KalWULSIPHbIE siBJIEeHUS. TeruioBoe
pacIIupEeHNE U CXKATHE.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JBMJKEHUS YaCTHILI.
Buytpennsis sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEW OJHEpruM: Terionepenada u
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpoOBOHOCTh, KOHBEKIHS, U3TyUICHHUE.

KosnnyectBo TemnoTel. YienpHas TEIIOEMKOCTb BelllecTBa. TeriooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHUE TemoBoro 6OanaHca. IlnaBineHue m oTBepAeBaHUE KPHCTAIMYECKUX
BEIICCTB. YJIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenne. VYpaenbHas Ttemiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxxHocTs Bo3ayxa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CrOPAHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ TtemnmoBoro nsurarens. Temosble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUXKEHUS.

Habmronenue nuddysum.

HaGnronenue siBneHN cMauuBaHMsI U KaWUISIPHBIX SBJICHHH.

Habumroenune TennoBoro pacimypeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[TpaBuiia u3MepeHMsI TEMIIEPATYPHI.

Buael Teronepenayu.

OxuaxieHrue nIpyu COBEPIICHUH paOOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabmroneHne KumeHus..

12. HabGmroneHne nocTossHCTBA TeMIepaTyphl MPH IIaBJICHHUH.

13. Monenu TEIOBBIX IBUTaTENICH.

Jlabopamopuvie pabomul u onvimel.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHUS.

OnBITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOIIOEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEHN U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE IINPHIIA.

OnbITH, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT ero o0béma u
HarpeBaHus WINA OXJIaXKICHUS.
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6. IlpoBepka THMOTE3bl JHWHEHHOW 3aBUCHMOCTH JIJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKOIN TPyOKe OT TeMITepaTyphI.

7. HaOmroneHue M3MeHEHUs] BHYTPEHHEH SHEPrUM Tejla B pe3yibTare TEIUIoNepeaauu u

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBjeHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.

9. Ompenenenne KOIWYECTBA TEIUIOTHI, IMOJIYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢

HarpeThIM METANIMYECKUM ITUIHHAPOM.

10. Onpenenenue yaenbHON TENI0EMKOCTH BEUIECTBA.

11. MccnenoBanue npolecca uCrapeHus.

12. Onpenenenue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEMIIOTHI IUIABICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumojnelcTBue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TET OT BEITUYUHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEIAMH ).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEMEHTApHBIM 3iekTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS JJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma g  ydacTKa UEMH.
[TocnenoBarenpHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MoOIIHOCTD 37IEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpudeckue Henu
Y TIOTPeOUTEIH JIEKTpUYECKOr sHeprun B ObITy. KopoTKkoe 3aMbIkaHue.

[TocTostHHbIe MarHuThl. B3amMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moIe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )kU3HU Ha 3emuie. OnbIT Dpctena. MarHutHoe noie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUTareilh TMOCTOSHHOTO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

Onbitel @apaned. SBieHne HneKTpOMAarHUTHOM uwHAyKuMH. I[lpaBuno Jlenna.
OnektporedHeparop. CrocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

1. Dnexrtpusanus Te.

2. JIBa poaa 3JIEKTPUUECKHUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
3. YCTpOHCTBO M ICMCTBHE JIEKTPOCKOIIA.

4. DIeKTpocTaTUYeCKas UHIYKLHUS.

5. 3aKoH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

6. IIpoBOIHUKYU U AUDIIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MTOJISL.

8. McTOoYHMKHU MOCTOSIHHOTO TOKA.

9. JleiicTBUA 3JEKTPUUYECKOTO TOKA.

10. DnexTpruyecKuii TOK B 5KUIAKOCTH.
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. I"'a30BBIi1 pa3ps.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3MmepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenne 3eKTpUYECKOro HaIPsKEHUS BOJIBTMETPOM.

Peoctat u mara3uH cCOnpoOTHBIICHUA.

BzanmoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH pa3/IeieHUs TOJI0COB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnbIT DpcTena.

MaruutHoe 1oJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

OmnbiThl Dapajes.

3aBUCHMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimeol.

A

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIECKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIESCKOH TSI ITOCTOSIHHOTO TOKA.

M3MmepeHue U peryJImpoBaHue CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HaIPsHKEHNUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHUs] Ha PE3UCTOpE.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, TUIOIIAU TIONIEPEUYHOr0 CEYEHHUS U MaTepHala.

[IpoBepka mpaBuiia CIOXKEHMSI HANpPSOKEHWH IMPH MOCIEI0BAaTEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJ1sl CUIIBI TOKA MIPH NTapaAJIJIEIbBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UcTop.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaMIOUYKy, OT HallpsHKEHUS
Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO TMOJISI MOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3eIeHun.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KAaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HallPaBJIEHUs TOKA B KaTYIIIKE.

W3y4eHne aeficTBUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KII1/] 351eKTpoaBUraTeIbHOM YCTAHOBKH.

OnBITHI IO MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAYEHMsI U HAIPaBJIECHUS MHAYKLIMOHHOIO TOKa.



9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanudeckoe asumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOE nABMXKeHHE. HepaBHOMepHOe
npsiMOJMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMosInHeiiHoe aBrkeHne. CBoOoHoe mageHue. OmbIThI
lanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBriii 3akoH HeroTona. Bropo#i 3akon Hbrorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIBKEHHSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmuueckas ckopocTs. Heecomocts u
IIEPErpy3KHU.

PaBHOBecue maTepuanbHON TOUkH. AOCom0THO TBEpAOE Teno. PaBHoBecue TBEpIOTO Tena
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Umnynec Tena. M3menenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsDKeCTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. [loTeHUManbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HabmroneHne MexaHM4ecKOro JBM)KEHUS Tela OTHOCUTENBHO pa3HbIX TeJ OTCYETA.

2. CpaBHeHHME NyTEeH U TPAEKTOPHM IBUKEHHS OJHOIO M TOTO ke Tejaa OTHOCHUTEIbHO
pa3HBIX TEJI OTCUETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MPSAMOIMHENHOTO IBUKCHUS.

HccenenoBanue NpU3HAKOB paBHOYCKOPEHHOTO IBUKCHHUS.

Habmroienue nBHKeHUs Tella 0 OKPYKHOCTH.

Ha6nronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B CUCTEMe OTCUETa «Tenmexkar

SN s W

npu € paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHS TE€Ja OT MACChl TeJla U JEHCTBYIOIIEH HA HETO CUJIBL.
8. HaOmroneHune paBeHCTBA CHIT TPU B3aUMOJICUCTBUU TElL.
9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBHKEHHH.
10. Ilepenava umnynsca npu B3aUMOAEHCTBUM TE.
11. TIpeobpa3zoBaHus SHEPTUU MPU B3aUMOACHCTBUH TEIL.
12. CoxpaHeHue UMIyJbca IMPU HEYTIPYTOM B3aUMOJICICTBUH.
13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aWMO/IEHCTBUU.
14. HabnmogeHne peakTUBHOTO JABHKEHHUSL.
15. CoxpaHeHrne MEXaHHUYECKOW YHEPTUU MPH CBOOOIHOM MMAJACHUH.
16. CoxpaHeHre MEXaHHYECKOW SHEPTHH MPHU JBWKEHUH Tea MO ACHCTBUEM TIPY>KUHBI.



Jlabopamopnwvie padbomot u onvimel.

l.

©

10.

11.

KoHcTpynpoBanue TpakTa i pa3roHa W JajdbHEHUINEro paBHOMEPHOTO JBH)KCHUS
[IapUKa WA TEICKKH.

OmnpezneneHue cpeaHEe CKOPOCTH CKOJBKEHHUS OpycKa WM JIBUKCHHUS IIapHKa IO
HAKJIOHHOM TTIOCKOCTH.

OnpeneneHne yCKOPEHHUs Tejla MPH PaBHOYCKOPECHHOM JBMKCHHH I10 HAKIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH MYyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JIBHKCHHU
0e3 HaYaJIbHOW CKOPOCTH.

[TpoBepka TrUMOTE3bl: €CIM TPH PABHOYCKOPCHHOM JBWKCHHH 0€3 HadaabHOU
CKOpPOCTH ITIYTH OTHOCATCA KaK pAan HEYETHBIX YuCCii, TO COOTBCTCTBYIOIIMC
POMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHIIBI HOPMAlbHOTO
JTABIICHUSL.

Omnpenenenne KodhHUIUESHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenne pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM [IBIXKEHUHM Tela IO
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

Omnpenenenne pabOTHI CHJIBI YHOPYTOCTH TpPH MOABEME TPy3a C HCIOJIB30BAHHEM
HETOBIKHOTO U TOBHYKHOTO OJIOKOB.

M3yueHne 3akoHa COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue KoJjie0aHUs U BOJHBI.

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu mpu
K0JIe0aTEIbHOM JIBHKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MeXaHWYEeCKUX BOJIH. [IpoIOJIBHEIE U MOTIEpeYHbIC BOJHBI. J[JTMHA BOJHBI B CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue konebaHui Tl Mo AEHCTBUEM CUJIbI TSKECTU U CHIIBI YIPYTOCTH.
2. HabGnronenue konebaHuii Tpy3a Ha HUTU U Ha MIPYKUHE.

3. HaGnroneHue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHre TPOJOIBHBIX U IMOMEPEYHBIX BOJIH (HA MOJIEIH).

5. HalGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Omnpenenenne 4acToThl U Mepruoia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Neproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCUMOCTH Tepuoja KosieOaHWH MOJBEIIEHHOTO0 K HHUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOTO MasiTHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojleOaHuil rpys3a, MOABELUIEHHOTO K HUTH, OT
Macchl Ipys3a.



6. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Tepuojaa KoJieOaHH MPYKHUHHOIO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. V3MepeHue ycKopeHUs: CBOOOHOTO MaICHUS.
Pazgea 10. DiiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. McIionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoinHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoisHOBBIE CBOIICTBaA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. H3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHEiiHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lomHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
JIunza. Xox nyweil B nuH3e. Ontuueckas cuctema (oToammapara, MHKPOCKONA H
Teneckomna. ['1a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.
Pasnosxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHUe CIEKTpaIbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonMHENHOE pacIpOCTPAHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue cera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomiei JuHse.
Xop JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
9. Tlpunuun neictBus (oToanmnapara, MUKpPOCKOIIA M TEJIECKOIA.
10. Mopensb rnasa.
11. Paznosxenue 0eioro cBera B CIEKTP.
12. I[Tomy4yenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomul u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPa)KEHHsI CBETOBOTO JIyda OT yrJia MaJeHusl.
2. H3yueHue XapakTEepHUCTUK U300paKEHUS MPEIMETA B IIJIOCKOM 3epKaJle.
3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIyda OT yria MaJeHHs Ha

eI

TPAHUIIE «BO3TYX—CTEKIION.

[Tony4yeHnue n300pakeHU C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Omnpenenenne GOKyCHOTO pPacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEeH JINH3HI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

N s

OnBITHI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAOMIOJACHUU Yepe3 IBETOBBIC
(GUIBTPEI.
Pa3zgen 12. KBaHTOBLIE SIBJICHUS.



Oneiter Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopgens atomHoro siapa. M3oromsl. PanuoaktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaia aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsJ0BOIO U MACCOBOTO YHMCEN. DHEPIUs CBSI3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CosHua U 3BE3 1.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHbBIX U3JTy4EHUHN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TIOTJIOLICHHUS.
CrieKTpbl pa3IMYHbIX T'a30B.

CnexTp Bopopo/a.

Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

A

Perucrpanus uzinyueHus IpupoIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie pabomot u onvimeul.

1. HaOnroneHue CIUIOUIHBIX U JUHEHUATBIX CIEKTPOB U3ITyYEHUSI.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUIbl IO TOPMO3HOMY HyTu (1O

doTorpadusm).

3. H3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--00001AIOIMIT  MOAY/Ib IpEeAHA3HAuYe€H JJIi CUCTEeMaTu3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHHSI U OMbITA 1EATEIbHOCTH, IPUOOPETEHHOTO NMPHU U3yYEHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢buzuke st 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIHN MpeIMeET.

[Ipy wu3yuyeHUM JAHHOIO MOJYJS pEalu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHXKEHHE MpPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OPMHUPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUNW MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHATh (U3NYECKUE SBJICHMS, NPUMEHSS IOJTYy4YEHHbIE 3HaHUS,
pelaTh 3aJa4y, B TOM YHCJI€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTEP NaHHOTO pas3zeia pealn3yeTcs 3a CUET TOro,
4yTO 00y4aroluecs BHIMOIHSIIOT 3aJaH1sl, B KOTOPHIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKpYXKaroIlel MPUPO/IE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE I
MPOBEPKHU THIIOTE3 U MOIYYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HambOoOJee BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPaKTUYECKOI0 MCIOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (Qu3ndeckoin
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUMCKHUX yUEHBIX--(PU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCY)KJIEHHH OOILIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPHI;

- pa3BUTHE HAyYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30IaCHOrO TIOBEAECHUS Ha TpaHCIOpPTe, Ha J0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALITHUX YCIOBHSIX;

- ¢c(hOpMUPOBAHHOCTh HABBIKA peIIEKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHuUs:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa30BaTEbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOM M COLMAIbHOM HaNpaBiIE€HHOCTH,
TpeOYIOMIMX B TOM YHCII€ U (PU3UIECKUX 3HAHUIA,

- UHTEpEeC K NMPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) 3KOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJad B OO0JIacTH
OKpY’KaloIllel Cpenibl, MUIAHUPOBAHUS INOCTYNKOB M OLEHKHM UX BO3MOJKHBIX IOCIEACTBHUM
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHHe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUM HWCCIIEJOBAHUNH U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JAPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIBHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UTAaHHPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;

® - CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIEC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ﬂCﬁCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXAOIIYIO CPCaAy, BO3MOKHBIX
rI100aIbHBIX HOCHCHCTBHﬁ.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIC ICHCTBHUS.

ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKHU OOBEKTOB (SIBJICHH);
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIacCU(UKALUU, OCHOBAHU 1JIsi 00001IeHNs
Y CpPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccCMaTpUBaeMbIX (PaKTax, TaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh NPUUYMHHO--CJIEICTBEHHbIE CBSI3U NPU HU3YYEHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM JECIAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO  BBIOMpaTh crocod peuieHus ydeOHOW (¢u3myeckoil 3amaun
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSATEIbHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeHCTBHUA:

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIBIT, HECJIOXHBIN
(bU3HYEeCKU IKCIIEPUMEHT, HEOOJIBIIIOE UCCIeOBaHNE (PU3UUECKOTO SBJICHHUS;
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTH HMH(POPMAIINIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pa3jMyHble METO/bl, MHCTPYMEHTHl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPeUIoKeHHON yueOHoU (hru3nyeckoi 3aaaum;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMy IMpeacTaBieHHs HHopManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECJIOKHBIMU CXEMaMH, AMarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPATOPHBIX padoOT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIlICHUE 3a/1a4U U MOJIeP)KaHUe OJIar0KeIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTA,
00HapyXUBaTh Pa3INYNe U CXOJCTBO MO3UIIHIA;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOMMYHO  TPEJCTABISITH  PE3YJAbTATHl  BBIMOJHEHHOTO  (DM3WYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIeMsl;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBAThH JCHCTBUSA MO €€
JTOCTHIKEHUIO: PACIPEISNISITh POJIH, 00CYKIATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OIICHUBATh KA4YeCTBO CBOEr0 BKJIAga B OOMMIA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeicTBUS

Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nUecKrux 3HaHUH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
IPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUN IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anadu WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLUOHAJLHBIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyuIaraTh IUIaH €€ N3MEHEHHUS],

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTHXKEHHUS) pe3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€My, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE JK€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Telna,
HACBILIECHHBI U HEHACBIILICHHBIN Map, BJIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
1oJIe, IPOBOJHUKH W JUDJIEKTPUKH, MOCTOSIHHBIA JJIEKTPHUUYECKUN TOK, MarHMTHOE
1(0)) (K

paznuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, Terulonepenada, TEIIoBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, WCHApEHHE, KOHJICHCALUs,
TIJIABJICHUE, KpHUCTaJUIA3aLUS (oTBepaeBanue), KHUIICHHE, TerJIoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, WU3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOCHCTBUE
3apANIOB, JEUCTBUS SJIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE
MarHuTOB, JACHCTBUE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMSA) 10 OINHUCAHMI0 MX XapakTEepHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4Yuciie (U3UYECKHE SIBIICHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSIKCHHE U
KalWUISApHBbIE SIBJICHUS B NPUPOAE, KpUCTaUlbl B mpupone, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
JJIGKTPUYECKUE SBIICHUS B arMmocdepe, DSIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MATHUTHOTO TIOJS I JKU3HU Ha
3emJie, ONSIPHOE CHUSHUE, MIPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHUCHIBAaTh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs1 TEIUIOTAa IUIABJIICHMS, YJAENIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUU
3apsad, CUJla TOKA, DJJIEKTPUYECKOE HAMNpPsDKEHUE, CONPOTHUBIIEHUE IIPOBOJHHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
OTNMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYeHHS] ¥ €AWHUIBI (PU3HUUECKUX BETHYHMH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHY!0 (QHU3UYECKyl0 BEIWYMHY C JAPYTMMH BETUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (DM3UIECKUX BEIIMYUNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHWE SBICHUS U TPOIECCHI, HCIOIb3YS
OCHOBHBIE€ TOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKONH TEOpPHH CTPOEHHUS BEIECTBA,
MPUHITMIT CYMEPIIO3UINKM ToJied (Ha KavyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoynsa—JIeHna, 3akoH cOXpaHeHUs
DHEPruM, MPHU I3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATh €r0
MaTeMaTU4YECKOE BhIPAKEHNUE;

OOBICHATh (PU3MYECKHUE TPOILECCHl W CBOMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE
CUTyalun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢



omnopoit Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NUECKHX SIBJCHUH, (PU3NICCKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2-3 JEHCTBHA, HWCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAalOIIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlW3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX AJISl PELICHUS 3aJauH,
BbIOMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PAcCUEThl U
CpaBHHUBATL MOJYUCHHOC 3HAYCHHC (1)PI3H‘-I€CKOﬁ BCJIMYHHBI C U3BCCTHBIMU JaHHBIMU,;
pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HHU3UYECKHX
METOAOB, HCIIOJIb3YA OIIMCaHHuC HUCCIICAOBaHUA, BBIACIATH IIpOBEPACMOC
MMPCAIIOJIOXKCHUC, OLICHHUBATL IMPABUJIIBHOCTL IIOPAAKa IMPOBCACHUA MCCICIOBAHUA,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYpPhI, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3ITyUYEHUU OT LIBETa
u3Jydaronie (MOrJomarIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TCMIICPATYPbl JKUIAKOCTH W ILJIOIIAaAn eé IMOBCPXHOCTHU, DOJICKTpHU3aUUA TCI U
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aHMMOJCHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alisi MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO OIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA QJICKTpOMArHura, CBOICTBa SJICKTPOABUTATCIIA
MOCTOSTHHOTO TOKa): (OpMYJIMPOBATh MPOBEPSEMBbIC TIPEIIONOKEHUS, COOMPATh
YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpyIOBaHUS, ONUCHIBATH XOJA OMbITA U
dbopMynTUpOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAJKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpPSDKEHHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(¢u3NyecKuX BENUYHMH, CPAaBHMBATh pPE3yJbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOUN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TIIOIIAIU TOTEPEYHOTO CEYCHUS M YACIBbHOTO COMPOTHUBIICHHUS BEIIECTBA
MMPOBOAHMKA, CUJIbI TOKA, HAYHICTO YCPE3 MMPOBOJHUK, OT HAIIPSAKCHUA HA ITPOBOAHHUKE,
UCCJIEJOBAaHHUE TIOCJIEI0OBATEIbHOTO U MapajuleIbHOTO COEJUHEHH MpPOBOJHUKOB):
IUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHSITH W3MEPEHUS, CIEIys
MPeJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNbTAThl MOTYYSHHON 3aBUCUMOCTH B BUJIE
Ta6J'II/II_[ n l"pa(bI/IKOB, ACJIaTh BBIBOJEI IO PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/ILIQCKI/IX BCIIMYNH (YJIGJ'H)HaSI TEeMJIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMpaTh OKCIIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEJIOKEHHOW UHCTPYKIIUH, U BEIYUCTISATH 3HAUCHNUE BETHUHHBI,

coOnrofaTh TmMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
obopynoBaHueM;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NTPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOH HAa MX OMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CUETYHK DIICKTPUUYECKOM
SHEPruM, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEIh



IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBIECHUH U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHUYECKHUE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
AIIEMEHTOB, pa3Inyasi yCIOBHBIE 0003HAUYECHUS 3JIEMEHTOB JIEKTPHUECKUX LIETeH;
NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TNpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO IIOBEJCHHUSA B
OKpYKalollleu cpee;

OCYIIECTBIISITh TMOMCK HH(pOpManuu (U3NIECKOTO conepxanus B MHTepHeTe, Ha
OCHOBE MMEIOLIUXCA 3HAHUM M NYTEM CpaBHEHMs JONOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 33aJJaHUH HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
(GU3MYECKOro CojAep)KaHus, CHpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIaJETh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGPOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COACPKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeAbHOCTH, MPU 3TOM IPAaMOTHO HMCIIOJIb30BaTh M3YUCHHBI MOHATUHHBIN ammapar
Kypca (pU3MKH, COMPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

IpPU BBIIOJHEHUH Y4YEOHBIX NHPOEKTOB M MCCIEAO0BaHUN (U3NYECKUX IPOILIECCOB
pacrpenenaTe 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBI, BbICTpauBaTh
KOMMYHHKaTHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce mpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh TMOHSTHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEeHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MeXaHUYeCcKue KoiebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWS W MoOrJouleHus, aibda-, Oera- U ramma-
W3ITy4EHUs], U30TOIIBI, SIACpHAs SDHEPIETUKA,

pa3ianyaTrh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIIMHEWHOE IBUXECHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JABMKEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBIKEHHE 110 OKPYKHOCTH, B3aUMOJECHCTBUE T€J, PEAKTUBHOE JIBUJKEHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXallllhe W BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE JIBWJKCHHME, OTpPak€HHE 3ByKa, MPSIMOJIMHEHHOE pPAaCIpOCTPaHEHHUE,
OTpaXEHHE U MPEIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3/I0KEHUE



Oermoro cpera B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX I[BETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CHEKTPa HU3JIy4EHUs)
II0 OIMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX
JaHHOE (hprU3HYeCcKOe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KarolleM Mupe (B
TOM 4uclie (U3NYECKUE ABJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cUCTEMBl, PEAKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHUE, CEHMCMUYECKHME BOJHBI, ILYHAaMH, 3XO, LBETa Tell,
ONTUYECKHE  SBJIECHUSA B  INpUpPOAE, OHOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOJETOBOrO U PEHTIE€HOBCKOIO W3JIY4YE€HUH, €CTECTBEHHbIN paJuOaKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHHEPAJIOB,
JeICTBUE paIMOAaKTUBHBIX U3y4EHUM HA OPraHu3M 4Y€JIOBEKA), IPU 3TOM IEPEBOAUTH
NPaKTUYECKYI0 3aJady B y4eOHYI0, BBIICIIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTKCHIBATh M3YYECHHBIE CBOMCTBA Tel M (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs! CKOPOCTb TeJjla NPU HEPABHOMEPHOM JBHKEHUH,
YCKOPEHHE, MEepEMEIIEHNE, IIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMsSI, BEC TeJla, UMILYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHI[MAJIbHASL SHEPTHsl TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIUAJIbHASL SHEPTUS CKAaTOW NIPY>KUHBI, KHHETUYECKas
DHEPTUs, TOJHAs MEXaHWYeCKas HSHEeprus, MEepuoJl M YacToTa KoJeOaHWH, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTeNb IIPEIOMIICHUS
cpefibl), MpU ONHCAHUM NPABWIBHO TPAKTOBAaTh (DU3MUECKUI CMBICI HCIOJb3YEMbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpMYIIbI,
CBS3BIBAIOLME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTh
rpadUKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

XapakTepu3oBaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPAHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHLHUI CYNEPHO3ULHHA CHUII,
IIPUHIUII OTHOCUTEIBHOCTH [ 'anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXPaHEHUS UMITYJIbCa,
3aKOHbl OTpPaXCHUs M MPEIOMIICHHS CBETa, 3aKOHbl COXPaHEHUS 3apsloBOrO H
MacCoOBOTO YHCENI TMPH SACPHBIX peaknusX, MpH ITOM JaBaTb CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aIlIMCHIBATh €M0 MaTEMATHUECKOE BBIPAXKEHHUE;

OOBSICHATh (hr3HMUecKHe MpOLEecChl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluil  MPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYHUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOil Ha 2—
3 u3ydyeHHBIX CBOMCTBA (HU3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEN;

pemaTth pacy€THbIE 3aJa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), HCTIONb3Y
3aKOHbI U (OpMyIbl, CBSI3bIBAIOLIME (PHU3MYECKHE BETWYMHBI: HAa OCHOBE aHalM3a
YCIIOBHSI 3aJaud 3allAChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIINE WU
U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIEC AJISI PEIICHUs,
IIPOBOJUTHL pacdy€Tbl U OLCHUBATH PEATUCTUYHOCTH IIOJYYEHHOIO 3HAYEHMUS
(U3UYECKON BEITMYUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TMOMOIIK (PUINIECKUX
METOJOB,  MCIIONb3ysd  ONHCAaHWE  MCCICNOBAaHUA,  BBIICIATH  IPOBEPIEMOE



IPEINON0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKa IPOBEAECHUS MCCIEJOBAHUS,
JIeNaTh BBIBOJIBI, HHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOICHHUIA U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTH HPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbI MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJie M CBOMCTB H300paKeHHsI MpeaMmera B coOMparomiei JIMH3e,
HaOJIIOIGHNE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB M3JIyYEHMs): CAMOCTOSTENIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 060PYAOBaHM, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaYCHHE H3MepseMOl BENWYMHBI ((OKYCHOE pacCTOSHUE COOWpAOIIEH JIHH3BI),
000CHOBBIBAThH BBIOOP CrIoc00a n3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCHOJIb30BAHHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMIPH PAaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuoja KojeOaHMi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBbl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yIi1a MPeOMIICHHS OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3nUecKux BEIMYMH B BHJIE TAOMUIl U rpaduKoB, AejaTh BBIBOJABI MO0 PE3ylbTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (PU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOAP(PUIUEHT TPEHUsI CKOJIbKEHHUS, MEXaHW4yeckas padbora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOT0 W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBaTh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEeHusl, CIeays NPeNIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIMYUHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJdbTaThl C YYE€TOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MmacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIC TPHU3HAKK H3YYEHHBIX (DM3MYECKHX MOJENel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIAPa;

XapaKTepru30BaTh MPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C OMOPOW Ha UX ONMHCAaHUS (B TOM YHCIE: CITUAOMETP, TaTIUKH MTOJIOKEHHS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, dX0JIOT, OUKH, TIEPUCKOII, PoTOoaImapaT, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMAaTHYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX IMPOLIECCOB NMPH PEIIEHUH y4eOHO--
NPaKTUYECKUX 3ajad, ONTHYECKUE CXEMBI /ISl TTOCTPOCHHS M300paXCHUH B IIOCKOM
3epKajie 1 coOuparoei T1H3e;



MPUBOAUTH TPHUMEPHl (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEpPax) MPAKTUIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0€30MaCHOCTH MpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHMsI 370pOBbsi M COONIIOAEHHS HOPM D3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKalollleu cpee;

OCYIIECTBIISITh TMOUCK uHPoOpManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] MOUCKOBBIA 3amMpoC, HAXOJUTh MYTHU OINpeAeTeCHUs
JIOCTOBEPHOCTH TMOJIyYU€HHOM UWHGOpMalMu Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX UICTOYHHUKOB;

UCTIOJIb30BaTh MPU BBITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpPHEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHbBIE M YCTHBIE COOOIIEHUs HA OCHOBE MHGOpMaIUU
U3 HECKOJbKHUX HCTOYHHKOB (DU3MUECKOrO COJAEp)KaHUSA, MyOJUYHO MPEICTaBIATh
pe3ysbTaThl IPOEKTHON WJIM MCCIIEI0BAaTENbCKON 1EATEIbHOCTH, IIPH 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHbIM MOHATUHHBIM ammapar Mu3ydaemoro pasjena (U3MKud u
COMPOBOXKAATh BBICTYIUICHHE TpEe3eHTalueldl ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUu

CBEPCTHUKOB.
8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(uudposrbie)
n/ pa3jiejioB U TeM Bcer  Kontpoabn IIpakTH4eck
o0pa3oBaTe/ibHbIE
n nporpaMmMbl 0 ble padoThI ue padoTbl
pecypcsl
Paszgea 1. TensioBble siBJIeHUs
Crpoenune n bubmuoreka [JOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f418
BEII[ECTBA 1ce
bu6anoreka LIOK
Tennoseie
1.2 21 1 5 https://m.edsoo.ru/7f418
MPOIIECCHI
Ice
Uroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIE SIBJICHUSA
DJIEKTpUYECKHUE
3apsibl. bubnunorexa LIOK
2.1 3apsKeHHbIE 7 1 https://m.edsoo.ru/7f418
TeJaa U Uux 1ce
B3aUMO/ICHCTBUE
ITocTostHHBIH bubnunorexa LIOK
2.2 AIEKTPUYECKUIN 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce




bubnunoreka LIOK

MarauTHbIe
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBJICHUSA
Ice
bubnunoreka LIOK
DJIEKTPOMAarHuTH
24 4 https://m.edsoo.ru/7f418
ast MHTYKITUS
Ice
Hroro no pazgeny 37
PesepBHOe Bpemst 3
OBIIEE
KOJMYECTBO
68 3 14.5
YACOB 11O
ITPOIT'PAMME
9 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3ieyioB U TeM Bcer  KoHTpOJbH IIpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpaMMsbI 0 ble padoThI ue padoTsl
pecypchl
Paszgea 1. Mexanuuyeckue siBJeHUSA
Mexanandeckoe
bu6mmoreka [IOK
IBIOKEHHE U
1.1 10 1 https://m.edsoo.ru/7f41a
CITOCOOBI €Tr0
4a6
OITHCAHHUS
BzaumoneiictBue bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
Tl
4a6
bu6mmoreka [IOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs
4a6
Hroro no pazgeny 40
Pa3znen 2. Mexanuuyeckne KoJe0aHNs U BOJHbBI
bubmuorexa [JOK
MexaHn4uecKkne
2.1 7 3 https://m.edsoo.ru/7{41a
Kose0aHus
4a6
bubmuorexa [JOK
MexaHn4uecKkne
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Wroro no pazueny 15

Pa3nen 3. DiaekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI




DNeKTpOMaruHuTH

bu6mmoreka [IOK
o€ ToJIe 1
3.1 6 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bI€ BOJIHBI
Hroro no pazgeny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
3aKOHBI bubnuoreka [JOK
4.1 pacrpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
1 cBeTa 4a6
JIun3el n bubmunorexa [JOK
4.2 ONTUYECKUE 6 3 https://m.edsoo.ru/7f41a
IpUOOPBI 4a6
Paznoxenue bu6mmoreka [IOK
43 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazneny 15
Paznen 5. KBanToBbI€e sIBJIEHHS
Hcnyckanue n bubnnorexa [JOK
5.1 ITOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHe bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO s/Ipa
4a6
SepHbIe bu6mmoreka [IOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41a
peakuuu 426
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
IToBTOpEeHUE U
000011IeHHE bubmuoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca pu3uku 3a 4a6
7-9 knacc
Hroro no pazgeny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOB IIO
[TPOI'PAMME




TEMATHYECKOE INTAHUPOBAHHUE

e 8 Kkiacc
Ne HaunmenoBanue | Komam IIporpammuoe OcHoBHbIE BUIbI
n/m | pas3fesioB U TEM | 4YECTB cojiepKaHue JIeATETLHOCTH O0YyJarOIINXCSI
y4eOHOT0 0
npeaMera JacoB
Paznen 1. TenJioBble siBJIEHUA
1.1 | Ctpoenue U 7 OcCHOBHEBIE nmosnoxxeuus | Habmronenue u
CBOMCTBaA MOJIEKYJIAPHO- UHTEpHpeTanus OITBITOB,
BCIICCTBA KUHCTUYCCKOU TEOPHUH | CBUJETEIHCTBYIOLIUX 00
CTpOCHUS BEILIECTBA. | AaTOMHO-MOJIEKYJISIPHOM
Macca 1 pa3Mepbl aTOMOB | CTPOCHHHM BEIIECTBA: OIBITHI
U MOJIEKYJ. OnbIThI, | C PaCTBOPEHUEM PA3TUYHBIX
MOATBEPKIAIOIINE BEIISCTB B Bojie. Pemienue
OCHOBHEIC MOJIOKCHUS | 3a7a4 1o OIICHUBAHUIO
MOJIEKYJISIPHO- KOJIWYECTBA aTOMOB  HIJIM
KHHETHYECKOM TEOpHUU. | MOJIEKYNl B equHuIle 00BbEMa
Mopaemmn TBEPAOrO, | BEIIECTBA. AHAJIM3 TEKCTa
YKUJIKOTO U ra3000pa3HOro | APEBHUX aTOMHCTOB
COCTOSIHUI BelIeCTBa. | (Hampumep, ¢parmeHnTa
Kpucrammueckue U | TOOMBI Jlykpenus «O
amopdHbIe TeJa. | Ipupoie BeILCH») c
OOnbsacHeHUE CBOICTB | U3JIOKEHUEM  OOOCHOBAHUM
rasos, JKUJTKOCTEHN 1 | aTOMHOH TUIIOTE3bI
TBEPABIX TeI HAa OCHOBE | (CMBICIIOBOE YTCHUE).
MOJIOKCHU M Onenka yOeIUTEeNbHOCTH
MOJICKYJISIPHO- JTHX 00OCHOBAHMIA.
KUHETHYECKOM teopur. | OObsicHEHHEe OPOYHOBCKOTO
CMmaunBaHue U | JIBWKCHMS, SIBIICHUS

KallWUISIDHbIE  SIBJICHMSL.
TemnoBoe pacmmpeHue u
CoKaTHhe

mpdy3un U pazauuui
MEXIy HHMH Ha OCHOBE
IIOJIOKEHUH  MOJIEKYJIIPHO-

KAHETUYECKOUN Teopuu
CTpOEHUS BELLECTBA.
OOBsCHEHHE OCHOBHBIX

pazInuuil B CTPOEHUHU Ta30B,
JKUJIKOCTEN U TBEPABIX TEN C
HCIIOJIb30BAHUEM I1OJIOKEHUN
MOJIEKYJISIPHOKUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA.
[IpoBenenne  OMBITOB MO
BBIPAIIMBAHUIO  KPHUCTAJJIOB
MMOBAPEHHOM COJIN 1781071
caxapa. [IpoBenenne  u
00BsICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIINX




KallWUISIpHbIE ~ SIBJICHUA U
SIBJICHHE CMayUBaHMUS.
OObsicHeHnE ponu
KalWUISIPHBIX SIBIICHUN IS
MOCTYIUJICHHUS BOJIBI B
OpraHu3M pacTeHuN.

Ha6nronenue, nposenenue u

OOBACHEHHE  ONBITOB  IIO
HaO0JIIOIEHUTO TEIJIOBOTO
pacuIpeHust rasos,

KUJIKOCTEH W TBEPIBIX TEl.
OObscHeHHUE COXpaHEHUS
00néma TBEPIBIX TeN,
TEKY4YeCTH KUIAKOCTH (B TOM
YHCIle, pa3HULbl B TEKYYECTH
UL pa3HBIX  JKUJKOCTEH),
napieHusi rasza. lIpoBenenue
OIIBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTD JTaBJICHUS
BO3Jyxa OT ero oo6néMa u
HarpeBaHus 583071
OXJIKICHUS, u X
00BsICHECHHE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
Y4EHUS. AHnanu3
MPAKTUYECKUX CUTYaIIHH,
CBSI3aHHBIX CO CBOWMCTBaMH
ra3oB, JKUJIKOCTEN U TBEPABIX
Tel

1.2

TeruoBbie
MIPOLECCHI

21

Temneparypa. CBs13b
TeMIIepaTypbl co
CKOPOCTBIO TEIIOBOTO
JIBUKCHHUSI YacTHL.
BryTtpenHusas DHEprus.
Crnioco0sl W3MEHEHUS
BHYTpPEHHEHN SHEPruu:
Terioneperaya u
COBEpIICHHE paboThL.
Buast TETJIONEPEIAYuH:
TEIUIONPOBOAHOCTD,

KOHBEKILIUS,  U3JIy4YCHHE.
KomnuectBo TETUIOTHI.

VneapHas TEILUIOEMKOCTD
BemiecTBa. TermmooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHeHue TEIJIOBOTO

ObocHoBaHMe MIpaBUII
U3MEpEeHusi  TeMIepaTyphl.
CpaBHeHue Pa3IUYHbIX

Croco0OB M3MEPEHUs M LKA
temneparypsl. HaOmronenue
U OOBSICHEGHHE  OIBITOB,
JIEMOHCTPHUPYIOIIUX

U3MEHEeHHE BHYTpEHHEH
PHEPTUU Tella B PE3yJbTaTe
Teronepenadyu U paboThI
BHelmHuX cui. Habmonenue

U OOBSICHEHHE  OIIBITOB,
00CyXJeHHE TMPAKTHIECKUX
CUTYyaIui,
JEMOHCTPHUPYIOIINX
pa3InyYHbIe BHIBI
TeTIOTIEpEeIavuu:




OanaHca. [lmaBieHue u

OTBEp/ICBaHUE
KPUCTAITHIECKUX
BEILECTB. V nenpHas
TEIIoTa IUIABJICHMSL.
[TapoobpazoBanue u
KoHJieHcanus. VcnapeHue.
Kunenue. VneapHasg
TEIIoTa
napooOpa3oBaHusl.
3aBHCHUMOCTh

TEMIIePaTypbl KHUIICHUS OT
aTMOC(EpPHOTO JIaBJICHUS.

Bnaxnocts BO31yXa.
DHeprus TOILIMBA.
VnenbHas TeIIoTa
CropaHus. [IpuHuMnIBI
paboThl TETIOBBIX
JIBUTaTEJIeH KIII
TEIJIOBOrO JBUTATEJS.
TennoBble JBUTATENH WU
3aIInTa OKpYKaroIeu

cpenpl. 3aKOH COXpPaHEHUs
U MIpeBpalleHus] SHEPTUH B
TEIJIOBBIX MpoIieccax

TEIUIONPOBOIHOCTE,
KOHBEKIIHIO, U3JTy4eHHE.
HccnenoBanue SIBIICHHSI
TerI000MeHa npu

CMEIIMBAHUHU XOJOJHOU H
ropsiuedt Boabel. Habmonenue

YCTaHOBJICHUS TEIJIOBOTO
paBHOBECHSI MEXIy Topsyei
u XOJIOJHOM BOJIOH.
Onpenenenue  (MU3MEpEHHUE)
KOJIMYECTBa TEIUIOTHI,
MOJIyUEHHOT0  BOJOM  mpu
TEIUIOOOMEHE C  HarpeThiM

METAJUIMYECKUM IHITUHIPOM.
Omnpenenenue  (M3MeEpeHUE)
yAETbHOM TEMI0EMKOCTH
BellecTBa. Pemienue 3amady,
CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYeCTBa  TEIJIOTBI U
TEII0EMKOCTH npu
Teroo0MeHe. AHanu3
cUTyanuin [IPAKTUYECKOr0
UCTIOJNB30BAHUSI  TEIUIOBBIX
CBOWCTB BELIECTB 51
MaTepuasioB, Hampumep, B
LHesIX  dHEeprocOepeKeHus:
TETUTON3OJISIIIHSA,

sHEprocOeperarofe KphIIiu,
TEPMOAKKYMYJSTOPBl U T. .
Habmronenue SIBJICHU I
UCTIApEHUsT M KOHJICHCAIIWH.

Uccnenosanue rporecca
UCTIapeHus pa3IMYHBIX
KUIKOCTEH. O0bsacuenue
SIBJICHUI UCIIApEHUS U
KOHJIGHCAllUM HAa  OCHOBE
aTOMHO- MOJIEKYJIIPHOTO
yaenus. HaGmogenune wu
o0BsACHEHHE npouecca
KUIIEHUA, B TOM  YHCIe
3aBHCHUMOCTH  TEMIIepPaTyphl
KUTEHUST ~ OT  JIaBJICHHS.
Omnpenenenue  (M3MEPEHHE)
OTHOCHUTEJIbHOM  BIJIAYKHOCTH
BO3/1yXa. Hab6mronenue
nporecca TUTaBJICHUS




KPUCTAILTUIECKOTO
BEIIIECTBA, HAmpuMmep, JbJa.
CpaBHeHue IPOIIECCOB
TUTABJICHUS KPUCTATUIMYCCKUX
T€l W pasMArYeHUs IIpU
HarpeBaHuu aMOpQHBIX Tell.
Omnpenenenue  (M3MEPEHHE)

yIIEIbHOM TEIJIOTHI
[IJIABJIEHUS JIBJIA.
OObscHenue SIBJICHUH
[IJIaBICHUS u
KPUCTAUTM3al[id Ha OCHOBE
aTOMHOMOJICKYJISIPHOTO

yuenus. Pemenne  3anauy,
CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBAa  TEIUIOTBI B
mpoueccax — TeIulonepeaadu
npu IIJIaBJICHUN u
KPUCTAJUIM3alUNA, UCIAPEHUHN
U KOHJAEHcauuu. AHamu3
cUTyauumn IIPAKTUYECKOT O

[IPUMEHEHUS SBJICHUU
IIJIaBJICHUS u
KPUCTAJUIM3aLUU, HaIlpuMep,
MOJIyYEHUE CBEPXYUCTBIX

MaTepHalIoB, COJeBas Ipenka
u ap. Anamu3 paboTel U

00BsICHEHHE IpuHIHUIIa
HeﬁCTBHH TCIIJIOBOI'O
JABUTATCIIA. Brrunciaenue
KOJIMYECTBA TCIIJIOTHI,
BBIACTAIOMICTOCA npu

CTOpaHUU PA3JIMYHBIX BUIOB
toriBa, U KIIJ[ nBuraresns.
OOcyXaeHne KOJIOTHIEeCKUX
MOCJIEACTBUIN HUCITOJIb30BaHUSA

JBUraTesnei BHYTPEHHETO
CropaHus,  TEIUIOBBIX U
TUAPOITEKTPOCTAHIINI

Hroro no paszneny
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Paspen 2. diekrpuyeck

e 1 MAIrHUTHLBIC ABJICHUSA

2.1 | Dnekrtpuueckue
3apsapl.
3apspKeHHbIE Tesa
u 170:¢

7

B3aUMOJICUCTBUA

OnekTpuszanusa Ten. J[Ba
poaa ANEKTPUUECKUX
3apsa0B. Bzaumopeincreue
3apsOKEHHBIX TeJl. 3aKOH
Kynona (3aBHCHMOCTH

HaGnronenne m mpomeneHue
OTIBITOB TIO AJIEKTPU3ALIUU Tell
IpH  COMPUKOCHOBEHHH U
uHayknuen. HaOmonenue u
00BsICHEHHE B3aUMOJICHCTBUS




CHJIBI B3aUMOJICVICTBHUS
3apSDKEHHBIX  T€l  OT
BEJIMYUHBI  3apAJlOB WU
paccTostHus MEXIY
Teaamu). JIEKTPUUECKOe
ToJIe. Hanpsx€anocts
3IEKTPUUYECKOTO
[IpuHuun cynepno3uuuu
ANEKTPUYECKUX IOJIeH (Ha
KaueCTBEHHOM  YpPOBHE).
Hocurenn snekrpuueckux
3apsgoB.  DJIeMEHTapHbIN
BJIEKTPUYECKHI 3apsa.
Crpoenue aToMa.
IIpoBogHuKH "
JUAJIEKTPUKU. 3akoH
COXpaHEHUs
AIEKTPUUECKOTO 3apsiaa

I10JIA.

OJHOMMEHHO U Pa3HOMMEHHO

2.2

[TocTossHHBIM
JIEKTPUYECKUN
TOK

20

DNEeKTPUUIECKHUI TOK.
VYcnoBusi  CymiecTBOBaHMS
3IEKTPUUYECKOTO TOKA.
HCcTOYHMKHA TMOCTOSHHOTO
TOKA. HerictBus
3IEKTPUUYECKOTO TOKa
(TemmoBoe, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUH TOK B
KUIKOCTAX W Traszax.
DneKkTpuyeckas LEIb.
Cuna TOKA.
DIIEKTPUYECKOE
HarpspDKEHHe.
ConpoTuBienue
IIPOBOJHUKA. Y IEIBHOE

COIIPOTHBJIEHUE BEILIECTBA.
3akoH Owma mid ydacTka
nenu. IlocnenosarensHoe
)41 nmapajICJIbHOC
COEIMHEHUE

3apSKEHHBIX TEIL.
OObscHeHUE MpUHLIMIA
e CTBUSA AJIEKTPOCKOIA.
OObscuenue SIBJIEHUH
ANEKTPU3ALNU npu
COIPUKOCHOBEHHH TEI U
WHIYKIUEH C
HUCIOJIb30BAHUEM 3HAaHUU O
HOCUTEJISIX ~ BJICKTPUYECKUX
3apsa0B B BEIIIECTBE.
Pacno3naBanue u
o0BsICHEHHE SIBIIEHUI
ANEKTPU3ALNU B
IMOBCEIHEBHOM JKU3HH.
HaOnronenne u oOBICHEHHE
ONBITOB, WJUTFOCTPUPYIOLIUX
3aKOH COXpaHEHUs
AIEKTPUIECKOTO 3apsa.
HaGnronenue ONBITOB IO
MOJICTUPOBAHUIO  CHJIOBBIX
JIMHUH DJIEKTPUYECKOTO MOJIA.
HccnegoBanme IeHCTBUS
ANEKTPUYECKOTO TOJII  Ha
MIPOBOJIHUKH U TUDJIEKTPUKH
Habmronenue pa3IMyYHbIX
BHJIOB IeNCTBUA
ANEKTPUYECKOTO  TOKa |

0oOHapy)XeHHE OSTUX BHUIOB
JICUCTBUS B IOBCEIHEBHOU
JKU3HU. Habmonenue
BO3HUKHOBEHUS ra3oBOro
paspsfa W DIEKTPUYECKOTO
Toka B xuakoctu COopka u
WCTIBITAHUE  DJIEKTPUYECKOU
[eNu TOCTOSHHOTO  TOKA.
W3mepenne  cuibl  TOKa
amnepmeTpoM.  M3mepenue
IEKTPUICCKOTO HATIPSKECHUS
BosbT™METpOM. [IpoBenenue u
00BsICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIIHX
3aBHCHMOCTH
AIEKTPUUIECKOTO
COTPOTHBIICHUS TMPOBOTHUKA
OT €ro JJuHbl, IUIOMIAU




mpoBOAHUKOB. Pabora u
MOIIHOCTH
ANEKTPUYECKOTO TOKa.
3axkoH Jxoyna—JIenna.
DNeKTpUYECKHe Menu Hu
noTpeduTenu
ANEKTPUYECKON SHEPrUH B
OBITY. KopoTtkoe
3aMBIKaHUE

CCUYCHUA nu
WUccnenosanune
CUJIBI

MOTIEPEYHOT O
Marepuara.

3aBUCUMOCTH TOKa,
MIPOTEKAIOIIETO qepe3
PE3UCTOp, OT COMPOTUBICHUS
pe3ucTopa M HanpsDKEHUS Ha

pe3ucrope. [IpoBepka
MpaBuIa CJIOKEHUS
HAIPKEHUN pu
MOCJIEN0BATEIBHOM
COCJTMHEHUU JIBYX
PE3UCTOPOB. [IpoBepka
MpaBwiIa JJisi CUJIbl TOKa IMpHU
MapajyieIbHOM  COCIMHEHUHU
PE3UCTOPOB. Ananus
CUTyalHi
MOCJIEI0BATEIBHOTO u

MapaIeIbHOIO  COCIUHEHUS
MPOBOJHUKOB B JIOMAIlIHUX
AIEKTPUUECKUX
Pemenue

CeTsIX.
3azaq C
HCII0JIb30BaHuEM 3akoHa OMma
u dbopmyn pacuéra
AIIEKTPUYECKOTO
COIPOTUBIICHUS npu
M0CJIeI0BAaTEIbHOM u
MapajuleIbHOM  COEMHEHUU
IpoBOAHMKOB. OmnpeneneHue
paloThI INEKTPUUYECKOTO
TOKa, HIPOTEKAIOLIEro Yepes
pe3ucTop. Ornpenenenue
MOIIHOCTH  3JIEKTPHUYECKOIO
TOKa, BBIIETISIEMON Ha
pesucrope.  HccnenoBanue
3aBUCHUMOCTH  CHJIBI ~ TOKa
qyepes JAMIIOUKY oT
HATPSDKEHUS Ha HEl.
Onpenenenue KITA
Harpesarens. HMccnenoBanue
npeoOpa3oBaHus SHEPruu
npu noagbEMeE rpysa
AIIEKTPO/IBUTaTEIIEM.
OObscHeHue ycTpoiicTBa U
MPUHIINIIA JecTBUS
JIOMAILIHUX
AIIEKTpOHArpeBaTeIbHbIX




npuOOpOB. OOnbsicHeHne

NPUYHH KOPOTKOT'O
3aMBIKaHUA U [PUHLUIA
necTBus IUTaBKUX

npenoxpanurenei. Pemenune
3aJa4y C  HCIOJb30BaHUEM
3akoHa [[oyns—JIenma

2.3

MaruuTtHsie
SIBJICHUS

IlocTrossHHEIC MarHuThlI.

B3aumonaelictBue
OCTOSTHHBIX MAarduTOB.
MaruutHoe OJIE.

MaruutHoe 1one 3eMiiu U
€ro 3HA4YeHUE UL JKU3HU
Ha 3emie. OnbIT Dpcrena.

MaruuTtHoe mnone
3JIEKTPUYECKOTO TOKA.
[Ipumenenue

3JIEKTPOMATrHUTOB B
TEXHHKE. JewcTBue

MarouTHOI'O II0JIA Ha
IIPOBOAHHUK C TOKOM.

DNeKTpOoABUTaATEh
MIOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENEH B

TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOpTE

HccnenoBanne MarHUTHOIO
B3aHUMOJCHCTBHU

IMOCTOSHHBIX MarHuToB.
N3ydeHne MarHUTHOTO MOJIA
MOCTOSIHHBIX MAarHuTOB IpHU
nx 00BbEeIUHEHNHT n
pasaenenun. HccnepoBaHue
MardHMTHOTO B3aUMOICHCTBUS
IMOCTOSIHHBIX MarHHuTOB.
N3ydyeHne MarHUTHOTO MOJIA
MMOCTOSIHHBIX MAarHUTOB TIPH
nX 00beINHEHNHT u
pa3ieiieHu . [IpoBenenue
ONBITOB [0 BU3yaJlu3aluu
IIOJIS IIOCTOSIHHBIX MarHHUTOB.

Wzyuenue SIBJICHUS
HaMarHW4uBaHHMs BeEIECTBA.
HccnegoBanme IeHCTBHUS
ANEKTPUYECKOTO TOKa  Ha
MarHUTHYIO CTpEJIKY.
[IpoBenenue OITLITOB,
JIEMOHCTPHUPYIOLTUX

3aBUCUMOCTH CHUJIbI

B3aMMOJCHCTBUS KaTyIIKH C
TOKOM ¥ Martumra OT CUJIbI U
HaIpaBJICHUS TOKa B
KaTymke. AHalnu3 CUTyalui
MPAKTUYECKOTO NPUMEHEHUs
AIIEKTPOMAarHuTOB (B
OBITOBBIX TEXHUUYECKUX
YCTPOMCTBAX,
MIPOMBIIIJIEHHOCTH,
MEIULIVHE). N3yuenne
JIECTBUSI MAarHUTHOIO IIOJIS
Ha TPOBOJAHHK C TOKOM.

N3yuenue JEUCTBUSA
AJEKTPOJABUTATEIS.
N3smepenne KITJ

AJIEKTPOJBUTATEIHHOMN




yCcTaHOBKHU. PacniozHaBanue u

aHaJIn3 Pa3IMYHBIX
MPUMEHEHUI
3JIEKTPOABHUraTeIeH
(Tpancnopr, OBITOBBIC

YCTpOMCTBA U JIp.)

2.4 | DIeKTpOMarHuTH 4 OIEBITE ®apagned. | OnbITEl 1O UCCIEAOBAHUIO
ast UHAYKLUS SIBnenue SBJIGHUSL 3JIEKTPOMArHUTHOM
3JIEKTPOMAarHUTHOU WHYKIWU: HCCIIeI0BaHUE
WHAYKLUH. [IpaBuno | u3smeHeHuit 3HAYCHUS u
Jlenua. HaIpaBIICHUS
DneKTporeHepaTop. MHAYKIIMOHHOTO TOKA
CrniocoOsl MOJIy4EHHUS
JJIEKTPUYECKON  SHEPIUH.
DNeKTpOCTaHIUU Ha
BO300OHOBIISIEMBIX
HMCTOYHUKAX YHEPTUU
Wroro no pazueny 37
Htoro no paznemny 3
OBUIEE 68
KOJIMYECTBO
YACOB 10
I[TPOI'PAMME
TEMATHUHYECKOE INTAHUPOBAHUE
9 knace
No HanmenoBanne | Konu- [Iporpammuoe OCHOBHBIE BUJBI
m/m | pa3fesioB U TEM | YECTB coJiepKaHue JIeATETLHOCTH 00 YJarOIINXCSI
y4eOHOro 0
npeamera 4acoB
Pazgean 1. Mexannuyeckue siBJIeHUS
1.1 | Mexanudeckoe 10 | Mexanudeckoe IBIWKEHHE. | AHAIIM3 W OOCYXKIEHUE
JBUKEHUE u MarepuanbHas TOYKA. | Pa3IMYHBIX MIPUMEPOB
CIoco0bI €ero Cucrema OTCU€Ta. | MEXaHUUYECKOrO0  JIBUKCHUSI.
OIMCAaHUA OTHOCUTENBHOCTH Ob6cyxnenue rpaHull
MEXaHUYECKOTO MIPUMEHUMOCTHU MOJIeTTH
JNBUKEHUs. PaBHOMepHOe | «MaTepuaibHas TOYKa.
MPSIMOJIMHEITHOE OnucaHnue  MEXaHUYECKOro
JBIDKEHUE. JIBIDKCHHUS pa3IUYHBIMHU
HepasHomepHoe crocobamu (ypaBHEHHE,
MPSMOJIMHEIHOE tabnuna, rpaduk). AHamuz
newkeHue. CpeaHsiss U | )KU3HEHHBIX  CUTyallWii, B
MTHOBEHHAas CKOPOCTh | KOTOPBIX MIPOSIBIISIETCS
TeJa MPU HEPAaBHOMEPHOM | OTHOCUTEIBHOCTh
JIBIKEHUU.  YCKOpPEHHUE. | MEXaHUYECKOTO  JIBHIKECHHSI.

PaBHOyCKOpEeHHOE

HaOnronenne MEXaHUYECKOTO




IPSMOJIMHENHOE
JBUJKEHUE. CBobOogHoe
najcHue. OIEBITBI
lanunes.  PaBHOMepHOE
JBUKEHUE 1o
okpyxHoctu. Ilepuon wu
4acToTa oOparieHusl.
Jluneitnass u  yrioBas
CKOpPOCTH.
[lenTpOoCTpEMUTEIBHOE
YCKOpPEHHUE

JIBUKCHUS Tena
OTHOCHUTEIIBHO pa3HbIX Tel
otcuéra. CpaBHEHHE NyTEH U
TpaeKTOpuil JIBUKCHHUSI
OJIHOTO W TOTO K€ Tea
OTHOCHUTEIIBHO pa3HbIX Tel
orcuéra. AHanmM3  TeKcTa
[anunes 00
OTHOCHUTEIIBHOCTH JIBVDKCHUS;
BBIIIOJIHEHUE  3aJlaHUM 10
TEKCTY (CMBICIIOBOE UTEHHE).

Onpenenenue cpenHei
CKOpOCTH CKOJIB)KEHUS
Opycka  wWiIM  JBWKEHUSA
mlapuka MO0  HaKJIOHHOU
MJIOCKOCTH. Ananuz u
oOcyxaeHue croco00B
IpUOIMKEHHOTO

ONpPEAEIEHUss  MIHOBEHHOU
CKOPOCTH. Omnpenenenue
CKOPOCTH PaBHOMEPHOTO
JIBUKCHHUS (apuxa B
KUIKOCTH, MOJIENH

AIEKTPUYECKOTO aBTOMOOUIIS
u T. m.). OnpeneneHue MyTH,
MPOMUJEHHOTO 3a  JIaHHBIN

IMPOMEXKYTOK  BpEMEHH, U
CKOpOCTH TeJa Mo Tpaduky
3aBHCHUMOCTH nyTH
PaBHOMEPHOT'O IBUXEHHS OT
BPEMEHH. O6cyxnenune
BO3MOXHBIX MPUHIUIIOB
JeNCTBUSA npubopoB,
M3MEPSIOLINX CKOpPOCTb
(ciugometpoB). Beruncnenue
OyTH M CKOPOCTH  TIpH
PaBHOYCKOPEHHOM

NPSIMOJIMHEIHOM ~ TBUYKCHUHT
Tena. Onpenenenne
IIPOMIEHHOTO yTH u
YCKOpPEHHUsI JBW)KEHUS Tela
mo rpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOI'O
IIPSAMOJIMHEMHOIO 1B KEHUS
Tena oT BpeMeHu. IIposepka
TUIIOTE3bI: ecin pu




PaBHOYCKOPEHHOM JIBHKCHUH

0e3 HayalbHOW  CKOPOCTH
HOYTH OTHOCATCSA Kak psij
HEYETHBIX quce, TO
COOTBETCTBYIOIIHE

IPOMEXKYTKH BpPEMEHU
onuHakoBel.  OmpenesneHue
YCKOPEHUSI Tena pH

PAaBHOYCKOPEHHOM JIBMKCHUH
[0 HAKJIOHHOW IIJIOCKOCTH.
N3mepenne  mepuoma
4acTOThl OOpallleHus Tena 1o
oKpykHOCTH. OrnpeneneHue
CKOpOCTH PaBHOMEPHOTO
JIBUKCHUS Tena o
OKpYXHOCTHU. Pemienue 3amau
Ha ompezeneHue
KHHEMAaTHICCKUX
XapaKTEPUCTUK
MEXaHUYECKOTO  JIBHKEHUS
pa3IMYHBIX BUJIOB.
Pacno3naBanne u
pUOIMHKEHHOE ONMCAHUE
pa3IMYHBIX BUJIOB
MEXaHUYECKOTO JIBIKEHUS B
npupose H
npuMepax

TexHuke (Ha
CBOOOTHO

nagarommx TCJI, JIBUKCHUA

JKHNBOTHBIX, He6eCHLIX TCII,
TPaHCHOPTHBIX CPEACTB U
ap.)

1.2

B3aumoneiictue
TEn
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ITepBb1it 3ak0H HproTOHA.
Bropoii 3akoH HeroToHa.
Tpernii 3akoH HproToHA.
[IpuHnun cyneprno3unumn
cwi. Cuna ynpyrocru.

3akoH I'yka. Cuna Tpenust:

CHJIa TPEHHS CKOJIbKCHUS,
CHJIa TPEHHS TTOKOS,
JpyTHe BUIBI TPCHHUS.
Cuna TsKeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
nasaenus. J[Buxenue
ma”eT Bokpyr ConHua.
[TepBast kocmuyeckas

HabGmronenue u obcyxieHue
OIBITOB C JIBUKCHHUEM Teja
npnu YMCHBUICHUW BJIHUAHUA
JIPYTHUX Tell,
MPETSATCTBYIOIINX

NBWKCHUIO. AHAM3 TeKcTa

Iammnes c OIMMCaHUEM
MBICJICHHOT' O 3KCHepI/IMeHTa,
000CHOBBIBAIOIIETO 3aKOH
UHEPINH; BBITIOJIHEHHE
3aJaHui o TEKCTY
(cMbICIIOBOE YTEHHE).
OOcyxIeHne BO3MOXHOCTH
BBITIOJIHCHU A 3aKOHa

1505 (510) 00705 B Pa3IMYHBIX




ckopocTbk. HeBecoMocTh u
neperpysku. PaBHoBecue
MaTepUaIbHOW TOUKH.

AOGCOIIOTHO TBEPIOE TEIIO.

PaBHOBecue TBEpIOTO
TeJla ¢ 3aKPEIUIEHHOMN
OCbI0 BpamieHus. MoMeHT
cuibl. LleHTp TsxecTn

cucTemMax OTCUéTa.
Habmronenue u oOcyxneHnue
MEXaHUYECKUX SIBJICHUH,

MPOUCXOASAIINX B CHCTEME
orcuéra «Tenexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM
JIBUKEHUU OTHOCHUTEJILHO
kabunera Qusuku. JlericTBus
c BEKTOpaMHU CHUII:
BBIIIOJIHEHUE  3aJlaHUM 10
CIOKEHHUIO M  BBIUWTAHUIO
BEKTOPOB. Habmonenue
W/WJM TIPOBEJICHUE OIIBITOB,
JIEMOHCTPHUPYIOLITUX

3aBUCUMOCTb YCKOPEHHS Tena
OT NPWIOKEHHONM K HeMy
CUJIBl M Macchl Tejla. AHaJIU3
U OObBSICHEHHE SBJICHHN C
HCIIOJIb30BaHUEM BTOPOTO
3akoHa Herotona. Pemienue
3aad  C  HCIOJb30BAHHEM
BTOpPOro 3akoHa HproTOHA U
MpaBujia  CIOXEHUS  CHUJL.
Onpenenenue KECTKOCTU
MPYKUHBI. AHAIU3 CUTYyaIlUH,
B KOTOPBIX HaOJIOJAIOTCS
yrnpyrue aepopmanuu, U ux

00BsICHEHHE v
HCIOJIb30BaHUEM 3aKOHAa
I'yka. Pemenne 3amau ¢
HCIOJIb30BaHUEM 3aKOHAa
I'yka. Hccnenosanue
3aBUCUMOCTH CHUJIBI TPEHHS
CKOIBKEHUS oT CHUIBI
HOPMAaJIbHOTO JTaBJICHHS.

OOcyxneHue  pe3ynbTaToB
uccienosanus. OnpezaeneHue

kod(urmenta TpEHUs
CKOJIbJKCHUS. N3mepenne
CHJIBI TpEeHUs IIOKOSI.
Pemenue 3a7a4 c
UCIOJIb30BaHUEM  (hOPMYIIbI
JUTS CHJIBI TpPEeHHUSI
CKOJIbXKEHUS. AHnanu3

JABMKCHUSA TCJI TOJIBKO IIOA
HeﬁCTBHCM CHJIbI TSIKECTH —




CBOOOIHOTO MaJICHUSL.
OObsicHEHNE HE3aBUCHUMOCTH
YCKOpEHUS CBOOOHOTO
majgeHuss OT Macchbl TeJa.
OneHka BEJIMYUHBI  CHIIBI
TATOTCHUS, JICUCTBYIOLLIEH
MEXIy JABYMs Tenamu (Juist
pa3HBIX  Macc). Amnanus
IBIOKEHUS HEOECHBIX TEII IO
IENCTBHEM CIJIBI TATOTEHUS

(c HCITOJIb30BaHUEM
JIOTIOJTHHUTEIIFHBIX

HUCTOYHUKOB  MH(POPMAITUH).
Pemenne 3aja4 c
HCITOJIb30BaHUEM 3aKOHa
BCEMUPHOI'O  TATOTEHUSI U
dbopMynbl st pacuéra CHIIbI
TSDKECTH. Ananus
OPUTHMHAIILHOTO TEKCTa,
OIKCBHIBAIOIIETO MPOSBICHUS
3aKOHa BCEMUPHOI'O
TSATOTEHHUS, BBIIIOJTHCHHE
3a1aHUI o TEKCTY
(cMBICTIOBOE YTCHUE).

HabGmronenue u obcyxieHue
OTBITOB 1O M3MEHEHUIO Beca
Tena  TpHU YCKOPEHHOM
JBWKEHUH. AHAIU3 YCIOBHI
BO3HHUKHOBEHUSI HEBECOMOCTHU
u  neperpy3ku. Pemenue
3ajJa4 Ha ONIpeJieIeHHE Beca
Tena B Pa3jIUYHbIX YCIOBUSX.
AHamu3 cui, JEMCTBYIOLIUX
Ha Tello, TMOKoseecs Ha
onope. OmnpeneneHue UEeHTpa
TSYKECTU PA3IMYHBIX TEI

1.3

3aKOHEBI
COXpaHCHHUS

10

Nmmynse Tela.
N3menenue AMITYJIbCA.
Nmnynsc  cunbl.  3aKkoH
COXpaHEHUs  HUMIIYJIbCA.
PeakTtuBHOE  IBHXKCHHE.

Mexannyeckas pabota u
MOIIHOCTE. PaboTta cun
TSKECTH, YIPYTOCTH,
TpeHus. CBsA3b BHEPIUU U
pabotel. [loTeHnmanbpHas

HabGmonenue u oOcyxeHue
OTIBITOB, JIEMOHCTPHPYIOIINX
nepefavyy — HUMIyJlbca  IpuU
B3aUMOJICHCTBUU TEN, 3aKOH
COXpaHEHUs] HUMMyJbca MpPHU
abCONIIOTHO  YOpYyroM U
HEYIIPYTOM B3aUMOJICHCTBUU
Ten. AHanu3 cuTyauuii B
OKpYXarolllel  XKU3HU  C
HCIIOJIb30BaHUEM 3aKOHa




OHCprus TEjia, MNOAHATOrO
Hal MOBCPXHOCTBIO 3CMIJIN.

[loTrenunaneHass sHeEprus
cxKaToU MPY>KUHBI.
Kunernueckas  sHeprus.
Teopema 0 KMHETUYECKOU
SHEPIrUU. 3aKkoH
COXpaHEHUs

MEXaHUYECKON IHEPTrUun

COXpaHEHHUS UMITyJIbCA.
PacniosnaBanue SIBIICHUS
PEaKTUBHOIO JIBWDKCHUS B
IIpUpoze u TEXHHUKE.
IIpumeHeHue 3aKOHA
COXpPAaHEHHsI HUMIIyJIbCA JUIS
pacuéra pE3yJIbTaTOB
B3auMoJielicTBugd  Ten  (Ha
puMepax HEYyIpyroro
B3aUMOJICUCTBUS,  yIPYrOro
LEHTPAJIBLHOT'O
B3aMMOJECHCTBUSA IBYX
OJIMHAKOBBIX TE€J, OOHO W3
KOTOPBIX HEIOJIBUXKHO).
Pemenne 3a/1a4 C
HCII0JIb30BaHNEM 3aKOHa
COXpaHEHHUs UMITYJIbCA.
Omnpenenenre pabOTHl CHIIBI
YIOPYTOCTH IPU  MOIBEME
rpy3a C HCIOJb30BaHUEM
HEIOJIBUKHOTO u
MOJIBU’KHOTO 0JI0KOB.
N3mepenue MOII[HOCTH.
W3mepenne nOTEHIHAIbHON
SHEPrUuu yIpyro
neopMUPOBAHHOMN
[PY>KUHBI. N3mepenune

KUHETUYECKON JHEPrUM Teja
[0 JJIMHE TOPMO3HOTO ITYTH.
OKCepuMEHTaIbHOE
CpaBHEHUE N3MEHEHHUS
MOTEHIUATBLHOU u
KUHETUYECKON JHEPIrUil Tena
npu JIBIOKEHUH 10
HAKJIOHHOM MIOCKOCTH.
DKcnepuMeHTalbHast
MpoBepKa
COXpaHEHHUsI
SHEPruu  NIpH

3aKOHa
MeXaHn4YeCKOH
CBOOOJTHOM
MaJICHUH. [Ipumenenue
3aKOHa COXpaHEHUS
MEXaHUYECKOW DSHEPTruM s
pacuéra TOTEHUHAIBHOU U
KUHETUYECKON DHEPrUi Tella.
Pemenue 3a7a4 C
HCITOJIb30BaHIEM 3aK0OHa




COXpPAaHEHHsI MEXaHU4ECKON
SHEPTUU

Uroro no pazgeny
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Pa3zgen 2. Mexann4ueckue KoJ1e0

AHUA U BOJIHBI

2.1

Mexanuueckue
KoJIeOaHus

7

KonebarensHoe
IBHKEHHE. OcCHOBHBIE
XapaKTEPUCTUKU
KOJIeOaHui: NepuoI,
4acToTa, aMILTATY1A.
MareMaTH4eCcKUi H
NPY>KUHHBIA ~ MasTHUKH.
IIpeBpamienue  sHepruu
npu K0JIeOaTeTbHOM
IBUKCHUH. 3aTyXarollue
KoJe0aHusL.
BriHyX1eHHBIE
KonecOanus. Pe3onanc

HaOmronenue xoiebanuil Mo
JNEHUCTBHEM CHII TSKECTH H
VIOPYrOCTH U OOHapyXeHHE
MoMOOHBIX  KojJeOaHud B
OKpY’KaloIllleM MHUpe. AHalu3
KojeOaHuil Tpy3a Ha HUTU U
Ha npyxuHe. Omnpenenenue
YacTOTHI KoseOaHui
MaTeMaTU4eCKOro u
MPYKUHHOTO MasiTHUKOB.
HaOnronenne u oOBICHEHHE
SIBJICHUS pe3oHaHca.
UccnenoBanue 3aBUCUMOCTH
nepuojia KoJieOaHuit
MOJIBEIICHHOTO K HUTHU Tpy3a
ot anuHbl HuTH. [IpoBepka
HE3aBUCUMOCTH nepuojia
KoJIeOaHui rpy3a,
MOJIBEIIEHHOTO K JIGHTE, OT
Macchel Tpy3a. Habmrogenue u
o0cyxIeHne OTIBITOB,
JIEMOHCTPHUPYIOLTUX
3aBUCUMOCTh nepuojia
Kose0aHui MPYKUHHOTO
MasTHHKa OT MacChl Tpy3a U
XKECTKOCTU HPYXXHAHEI.
IIpumeHeHne
MaTeMaTU4eCKOro u
MPY>KUHHOTO MAasTHUKOB B
Ka4yeCcTBe MoJeen 1A
omHMcaHus  KoiebaHWid B
OKPY’KaIoIIeM MHpe.
Pemenne 3amad, cBsI3aHHBIX C
BBIYMCIICHHEM WM OIICHKOM
YacTOThI (mepuona)
KoseOaHui N3smepenne
YCKOpEHUs cBOOOHOTO
MaJIeHUS

22

Mexanunueckue
BOJIHBIL. 3BYK

Mexannyeckue BOJIHEI.
CBoiicTBa MeEXaHHYECKHX
BoJiH.  [IpomonbHblE W
MOTIEPEYHBIE BOJIHEI.

OOnapykeHne ©  aHalu3
BOJIHOBBIX SIBIICHU I B
OKpY’KaromeM MUpe.
HaOmronenune




JInmuHa BOJHBI U CKOPOCTh
eé pacrnpocTpaHeHHUS.
MexaHnnyeckue BOJHBI B
TBEPIOM Tele,
CECMUYECKUE BOJIHBI.
3ByK. ['poMKOCTh 3ByKa U
BbICOTa TOHA. OTpakeHue

3Byka. MHbpa3Byk u
yIBTPa3BYK

pacrpocTpaHeHHs
IPOJOJIBHBIX U TOMEPEYHBIX
BOJIH (Ha  Mouenu) |
oOHapy>KEHHE aHAJOTHYHBIX
BUJIOB BOJIH B IIpUPOJIE (3BYK,
BOJIHBI Ha BOJIE).
Beruuciienue IMHBI BOJHBI U
CKOPOCTH  pacipOCTpaHEHUS

3BYKOBBIX BOJIH.
OKCHepUMEHTAJIbHOE
omnpeneeHre TPaHMI]
YaCTOThI CIIBIITMBIX
3BYKOBBIX KoJIeOaHUH.
HaGmionenue  3aBHCUMOCTHU
BBICOTHI 3ByKa OT 4acTOTHI (B
TOM Yucie, c
HCIOJIb30BaHUEM
MY3BIKQJIbHBIX
UHCTPYMEHTOB).
HaOnronenne u oOBICHEHHE
SIBJICHUSA aKyCTHUYECKOT0
pe3oHaHca. Ananuz
OPUTHHAIILHOTO TEKCTa,
MMOCBSAIIEHHOTO

WCIONIb30BAaHUIO 3ByKa (WK
yIbTpa3ByKa) B  TEXHUKE
(oxoyoKanus, yJiIbTPa3BYK B
MEOUIIMHE u Ip.);
BBINIOJIHEHUE  3aJaHuil 10
TEKCTY (CMBICIIOBOE UTCHHE)

Hroro no paszueny

15

Pasnen 3. DiekTpoMarauTHoe 1

0J1€ U JIEKTPOMAIrHUTHBIC BOJIHBI

3.1
(0]¢ I10JIE
SJICKTPOMAaruuTH
bIC BOJIHBI

DIeKTpOMarHuTH

u

6

DNeKTPOMarHuTHOE TIOJIE.
DNIeKTpOMarHuTHHIE
BOJIHEI. CBoiicTBa
3JE€KTPOMArHUTHBIX BOJIH.
IIkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
3JEKTPOMArHUTHBIX  BOJIH
JUTSE COTOBOH CBSI3H.
DIeKTpOMarHuTHas
npupoja ceera. CKOpoCTh
CBETA. BonnoBsie
CBOICTBA CBETa

[ToctpoeHne paccyxaeHui,
000CHOBBIBAIOIIINX
B3aUMOCBSI3b
AIEKTPUUYECKOTO u
MarHUuTHOTO ToJIEH.
DKCIIEpUMEHTAIBHOE
A3Y4YEHUE CBOWCTB
ANIEKTPOMArHUTHBIX BOJIH (B
TOM 4YHCJI€ C TIOMOIIBIO
MOOWMIJIBHOTO tenedoHa).
Ananuz PEHTI€HOBCKUX
CHHUMKOB YeJI0BEUECKOro
opranusma. AHajau3 TEKCTOB,
OMKCHIBAIOIIUX TPOSIBICHUS




SJICKTPOMArHuTHOTO

W3ITYy4CHUS B npupoe:

JKHBEIE OpraHU3MBbI,

W3JIy4eHUS HEOECHBIX  Tel

(cMbIcTOBOE YTEHUE).

Pacno3naBanue U  aHalIu3

Pa3IUYHBIX MIPUMEHEHU

AJICKTPOMArHUTHBIX BOJIH B

TEXHUKE. N3yuenue

BOJHOBBIX CBOMCTB CBETA.

Penrenne 3a1a4 C

HCI0JIb30BaHUEM dhopmyn

TS CKOPOCTH

AIIEKTPOMArHUTHBIX BOJIH,

JUIMHBI BOJIHBI M YaCTOTHI

CBeETA.

Wroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS

4.1 | 3aKkoHBI 6 JlyueBass ™opens cBera. | HaGmonenue OITBITOB,

pacrpocTpaHeHHUs HcTounuku CBETa. | IEMOHCTPUPYIOLIUX SIBICHUE

CBeTa [IpssMmonunenHOe IIPSAMOJIMHEMHOTO

pacrpocTpaHeHUe CBETa. | pacIpOCTpaHEHUS cBeTa

3armenuss  ConHua W | (BOSHUKHOBEHHE  TEHH U

JIyael. OTpakeHUE CBETa. | MOJYTCHH), u 150:4

[Tnockoe 3epkano. 3aKOH | MHTEPIPETALHS c

OTpaXKEHUS CBETA. | UCHOJIL30BAaHUEM IMOHATHS

[Ipenomnenue cBeTa. | cBeToBOrO Jy4a. OOBsicHEHUE

3akoH MPEJIOMJIEHUS | U MOJIEJIUPOBAHUE

CBeETa. [TonHOE | COTHEYHOT0O W JIYHHOTO

BHYTPEHHEE  OTPAKCHME | 3aTMECHUM. HccnenoBanue

CBeETa. Hcnonp3oBaHue | 3aBUCHMOCTH yria

IIOJIHOTO BHYTPEHHETO | OTPAXKEHHsSI CBETOBOrO Jyya

OTp AKCHUA B OIITHNYCCKHUX
CBETOBOAX

OoT yria naaeHus. Mzydenue
CBOICTB  u300paxeHHs B
IJIOCKOM 3epKaie.
HaOmonenue u oObICHEHUE
OMBITOB ~ TI0  TIOJyYEHHUIO
M300paXeHU! B BOTHYTOM M
BBITYKIIOM 3epKalax.
HaOmronenue u oObICHEHUE
OMBITOB TI0 TIPEIIOMIICHHUIO
CBETa Ha TPaHUIIE Pa3TMIHBIX
Cpell, B TOM YHCIIe OMBITOB C
MMOJIHBIM BHYTPEHHUM
oTpakeHuem. KccienoBanue
3aBUCHMOCTH yria




MPEJIOMIICHUS oT yria
MajJieHus CBETOBOTO Jiy4ya Ha
TPaHMIIE  «BO3IYX—CTEKIIO».
Pacno3naBanue SIBIICHUI
OTPAXKEHUSI U TMPETOMIICHHS

CcBETa B MTOBCETHEBHOM
JKU3HU. Anamuz u
00BsICHEHHE SIBIICHHS
OINTHUYECKOTO MHPAKA.
Pemienue 3aja4 C
HCITOJIb30BaHUEM 3aKOHOB

OTpaXCHUA H IIPCIOMIICHUA
CB€Ta

4.2 | JIun3zbl u 6 Jlunza. Xox ayueir B | [lonmydyenue wuzoOpaxkeHuit c
ONTUYECKUE JUH3E. OnTHyeckasi | MOMOIBIO  coOHMparomein 1
prOopbI cuctema  (oToammapara, | pacceuBarolien JIUH3.

MHUKpOcKona u Teneckona. | Onpenenenue ¢doxycHOrO

'maz kak  onTUuyeckas | pacCTOSHUS M ONTHUYECKOU

cucrema. bin3opykocTh W | cuiibl  cOOMparoIield JHH3BI.

JaJIbHO30PKOCTh AHanu3 yCcTpoicTBa u
MIPUHLINTIA IEUCTBUSA
HEKOTOPBIX ONTUYECKUX
npuOopoB:  Qoroarnrmapara,
MHUKPOCKOIIA, TEJIECKOIIA.
N3yuenne monenu riasa Kak
ONTHUYECKOMN CUCTEMBI.
Ananuz SIBJICHUN
OJIM30PYKOCTH U
JAIIbHO30PKOCTH, PHUHIINIA
JIEUCTBUS OYKOB

4.3 | Pasznoxenue 3 Paznoxenue Genoro csera | HaOmronenue — pasnoskeHHs
Oemoro cmera B B CIIEKTD. OnbIThl | 6eOro cBera B CHEKTP.
CIEKTp Herotona. Cnoxenue | Habmonenne u oObsicHEeHUE

CHEKTPaJIbHBIX LBETOB. | OMBITOB MO  TOJYYEHHUIO

Jucnepcus cseta 0enoro cBera MpH CIOKEHUH
CBETa  pa3HBIX L[BETOB.
[IpoBenenne u oObBsICHEHUE
ONBITOB IO  BOCHIPUSTHIO
[[BETa NPEIMETOB IpU HX
HaOJII0ICHNH Yepe3 LIBETOBbIE
GbunbTpHI (LIBETHBIE OUKH)

Wroro no pazueny 15

Pa3nes 5. KBanToBbI€ AIBICHUA

5.1 | Ucnyckanne m 4 Oneitel  Pezepdopna u | OGCyxkaeHHe LETH OIBITOB
MOTJIOUICHHE IJIaHeTapHast Mozens | Pesepdopna 1o
CBETa aTOMOM atoMa. Mogenp aToMa | HCCIIEIOBaHUIO aTOMOB,




bopa. Hcnyckanue u
MOTJIOIICHUE cBeTa
aTOMOM. KBaHTHI.
JIuneityaTbie CIEKTPbI

BBIIBIDKCHHUE  THUIIOTE3 O
BO3MOKHBIX pe3ynbTaTax
OIBITOB B 3aBHCHMOCTH OT
MPEANOIaraeMoro CTPOCHHS
aToMoB,  (popmynupoBaHue
BBIBOJIOB M3  PE3YJIbTaTOB
OITBITOB. OO0cyxeHne
MPOTUBOPEUYUN TIJIAHETAPHOU
MOJCIN aToMa M OCHOBaHUM
I runore3sl  bopa o
CTallMOHAPHBIX opOuTax
anekTpoHoB.  HaOmrogenue
CIUIOIIHBLIX M  JIMHEHYATHIX
CIIEKTPOB U3ITY9CHUS
Pa3IINYHBIX BEIIECTB.
OObscHeHue JIMHEHYaThIX
CIEKTPOB U3JIyUYEHUS

5.2

Crpoenue
aTOMHOTO siipa

PamnoakTuBHOCTE. Anb(a,
0era- U raMMa-u3Iy4eHuUs.
CrpoeHne aTOMHOTO spa.
Hyxnonnas MOJEIb
aTOMHOro sapa. M3oronsl.
PagnoaxkTuBHbIE
MIpEBPAILECHHUS. ITepuon
noJrypacrnazna ATOMHBIX
Anep

OO6cyxnenue BO3MO>KHBIX
TUIIOTE3 O MOJIETISAX CTPOCHMS
anpa. OmnpezneneHne cocraBa
sanep o 3a/IaHHBIM
MacCoOBBIM U 3apsiJIOBBIM
YUCJIaM U IO TOJOKEHUIO B
MIEPUOIUYECKON cucreMe
3JIEMEHTOB. Ananuz
W3MEHEHHUsl COCTaBa sapa |
€ro MOJIOKEHUS B
MEPUOIUUECKON CUCTEME TIPU
0-paTuOaKTUBHOCTH.
HccnenoBanue TpekoB  o-
YaCcTHI] no TOTOBBIM
dororpadusm.
OOnapykeHue M H3MepeHue
paguarmoHHoro  ¢oHa  C
MTOMOTIIBIO J03UMETpa,
OIIEHKAa €ro MHTEHCHUBHOCTH.
Ananuz OMOJIOTUYECKHX
W3MEHEHUH, TPOUCXOISAIINX
o1 NEeUCTBHEM
PaAMOAKTUBHBIX M3ITYyYEHUH.
Hcnonp3oBanue
PaIMOAKTUBHBIX U3TyUYEeHUN B
METUITNHE

5.3

S nepHble
peakuu

SAnepublie peaKkiuu.
3aKOHbI COXpaHEHUS
3apsA0BOTO M MacCOBOTO

Pemenne 3a7a4 C
HCHOJIL30BAaHUEM 3aKOHOB
COXpaHEHUsI MAacCOBBIX U




gucel. DHEPrus CBS3H | 3apSIOBBIX qucen Ha
aToMHbIX  sigep. CBs3b | onpejesnieHue  pe3yJbTaToB
Macchl u SHEPrUU. | SACPHBIX peaKUuil; aHanu3
Peakuuu CHUHTE3a M | BO3MOXKHOCTH WIH
JeneHus saaep. VICTOYHUKN | HEBO3MOKHOCTH AIEPHOU
sHeprur ConHia U 3BE37. | peakuuu. OIlIEHKa SHEPruu
Snepnas SHEPreTHKA. | CBS3H sanep c
JleiicTBHSI paiMOAaKTUBHBIX | UCIIOJIB30BAaHUEM  (POPMYJIbI
U3JlydeHU Ha  KkuBble | OiHIITENHHA.  OOCyXaeHHe
OpPTaHU3MBI MEePCHEKTUB HCIOJIb30BAHMS
YIPaBIsEMOTro
TEPMOSIEPHOTO CUHTE3a.
OOcyxneHne mpenMyIIecTB
U DKOJOTHYECKUX TpoOIieMm,
CBSI3aHHBIX c SIepHON
SHEPTETUKOUN
Uroro no pazgeny 17
IToBTOpHTE/IBLHO-0000 1AM MOIYIb
[ToBTOpenne  u 9 CucremaTu3zanus u | Beimonuenue yueOHBIX
000011IEHNE 00001IeHIE TIPEAMETHOTO | 3aJaHUH, TpeOyromx
coJiepKaHus ColepKaHUs M  ONBITA | IEMOHCTpAIUU
Kypca (U3WKH 3a e TEeIbHOCTH, KOMITETEHTHOCTEH,
7-9 knaccel MPUOOPETEHHOTO IpU | XapaKTePU3YIOIINX
W3y4YEHUU BCETO Kypca | ECTECTBEHHOHAYUYHYIO
buszuku OCHOBHOTO | TPAMOTHOCTh: — TPUMEHEHUS
oO1miero 00pa3oBaHMs. | MOJYYCHHBIX 3HAHUWA A
[ToarotoBka K OCHOBHOMY | HAYYHOTO 00BsICHEHUS
rocyJapCTBEHHOMY buznueckux  SABICHUH B
9K3aMeHy 1Mo (U3UKE IS | OKpYXKalolled TMpupojae, B
oOyyJaroruxcs, MOBCETHEBHOW  KM3HU U

BbIOPABIINX TOT y4eOHBIN
npeamer

BBISIBJICHHA (I)I/BI/ILIGCKI/IX
OCHOB pdaa COBPEMCHHBIX
TGXHOJ’IOFI/Iﬁ; MMPUMCHCHUA
OCBOCHHBIX

SKCIICPUMCHTAJIbHBIX yMeHI/Iﬁ
JJISL HNCCIICIOBaHUA

¢bu3nyeCKuX SIBICHUH, B TOM
qyucie Ui MPOBEPKH TMIIOTE3
u BBISIBJICHUS
3aKOHOMEpHOCTed. Pemenue
pacu€THBIX 3a7a4, B TOM
qucie MPEATNOIIAraroInX
UCMOJIb30BaHUE (UBNYECKUX
MOZEJIEH U OCHOBAaHHBIX Ha
coZepIKaHUU Pa3IMYHBIX
paznenoB  Kypca  (U3HKH.




Brimonnenune " 3almTa
IPYIIOBBIX 1R 0%
WHIUBUYAIbHBIX TPOCKTOB,
CBSI3aHHBIX C COJAEp)KAHUEM
Kypca puzuku

Wroro no pazneny 9
OBILIEE 102
KOJIMYECTBO

YACOB 10

I[TPOT'PAMME
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