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HHOACHUTEJIBHAA 3AIIUCKA

Copep:xanue mMporpaMMbl HampasjieHO Ha (OPMUPOBAHHUE €CTECTBEHHOHAYYHON T'PaMOTHOCTH
yUalmxcs U OpPraHU3aluio0 W3Y4YeHHs] (U3WKH Ha ACSITEIbHOCTHONH OCHOBE. B Heil yumThIBaroTcs
BO3MOKHOCTH mipenMera B peanmm3anuu TpeboBanuiik ®I'OC OOO k miaHUpyeMbIM JTUYHOCTHBIM U
METamnpeMETHBIM pe3ybTaTaM OOYYEHHUs, a TaKKe MEXKIPEAMETHBIEC CBS3U €CTCCTBCHHOHAYYHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHMUs.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

Kypc ¢usukm — cucremooOpa3yromuii Juisi €CTeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE IMPOIECCOB M SIBICHUI, HM3y4aeMbIX XUMHEH,
OuoJiorueii, actpoHoMuer U pusmdeckoit reorpadueii. PU3uKa — 3TO MPEaMET, KOTOPBHIH HE TOJIHKO
BHOCHUT OCHOBHOWM BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, HO W TPEAOCTaBIseT Hauboiee
sCHbIEe O0Opa3Ipl MPUMEHEHHUS HAYYHOTO0 METOAa MO3HaHMs, T.e. Crocoda MOMy4YeHHUsS JOCTOBEPHBIX
3HaHuil 0 mupe. Hakxonen, ¢usmka — 3TO mpeaMeT, KOTOPBIA HapsLy C OPYTMMH €CTECTBEHHO-
HAyYHBIMU TMpEIMETaMH JOJDKEH JaTh IIKOJbHUKAM IpeAcTaBieHre 00 YBIEKAaTEIbHOCTH HAyUYHOTO
UCCJIEIOBAHMS U PaJIOCTH CaMOCTOSATEIbHOI'O OTKPBITHS HOBOTI'O 3HAHUS.

Opna W3 riaBHBIX 3afad (u3uUeckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUs
COCTOUT B ()OPMHUPOBAHUH €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpECa K HayKe Y OCHOBHOM MacChl
oOydaromuxcsi, KOTOpble B JanbHeilmeM OyayT 3aHsAThl B CaMbBIX pa3HO o0OpasHbX cdepax
nesitenibHOCTH. Ho He MeHee BakKHOM 3ajauell sIBJISIETCS BBISIBICHHWE M TOJATOTOBKA TaJlaHTJIMBBIX
MOJIOJIBIX JIIOJICH ATl MPOAOIIKEeHUs 00pa3oBaHus U AalbHelIIel mpodeccnoHanbHOM AeITeTbHOCTH B
00JacTl €CTeCTBEHHOHAYYHbBIX MCCIIEJOBAaHUM M CO3/1aHUU HOBBIX T€XHOJOrui. COoriacHO MPUHATOMY
B MEXKIYHapOJIHOM COOOIlEeCTBE ompeneneHuo, EcrecTBeHHOHay4YyHass TPaMOTHOCTh — 3TO
CIIOCOOHOCThH Y€JIOBEKa 3aHMMaTh aKTUBHYIO I'PaXKJAAHCKYIO MO3MIMIO MO OOIIECTBEHHO 3HAYUMBIM
BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMM, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-
HayyHbIMU HJeIMU. HaydyHOTpaMOTHBIN YeNOBEK CTPEMHTCS y4acTBOBAaTb B apryMEHTHPOBAaHHOM
00CYX/IeHUH MPOOJIEM, OTHOCSAIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJOTHMSAM, YTO TpeOyeT OT Hero
CIEAYIOIIUX KOMIIETEHTHOCTEM:

1. Hay4yHO OOBSACHATH SIBJICHMUS,

2. OLEHMBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEJOBAHNUS,

3. HMHTEpIpEeTHPOBATH NaHHBIE U UCTIOIH30BATh HAYYHBIE JOKA3aTEIbCTBA ISl TOTyUSHHS
BBIBOJIOB.

N3ydyenne ¢usmku crnocoOHO BHECTH pelIaronivil BKIaa B (OpMHpPOBAHUE ECTECTBEHHO-
HAY4YHOH rpaMOTHOCTH O0YyYarOIUXCA.

HEJA U3YYEHUSA YYEBHOI'O IIPE/IMETA «®U3UKA»

enmn wu3ydenuss (U3MKM Ha YpPOBHE OCHOBHOI'O OOILIEro 0OOpa3oBaHUS OINpPENEICHbl B
Konnenmuu npenonaBanus yudeOHoro mnpenmera «®usnka» B 00pa30BaTeIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®depepanmu, peanu3yOIIMX  OCHOBHbIE  00IlIe00pa3oBaTelIbHBIE  MPOTPAMMBL,
yTBepxk€HHONW pemenneM Kosmernn MuHncrepcTtBa mnpocsemenus Poccuiickonn ®enepanun,
npotokout ot 3 aekadpst 2019 r. Ne [TK4BH.

Henu uzydenust pu3uku:

e  mpHOOpeTeHHe MHTEpeca U CTPEMJICHHS 00yJaroIuXcs K HAyYHOMY
M3YYEHHUIO MPHPOJBI, Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

e  pa3BUTHUE MPEICTABIECHUI O HAYYHOM METO/I€ MTO3HAHUS U (OPMUpPOBaHUE
HCCIIEI0BATENBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSIM;



e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK Pe3yIbTaTa U3YUSHHS] OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmMHpOBaHUE MPENCTABICHUHI O PO (PU3MKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA,

e  Pa3BUTHE MPEACTABICHUHN 0 BOZMOXKHBIX chepax Oyaymieit mpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JAbHEHIIIEMY O0YYCHHIO B TOM
HaITpaBJICHUU.

JlocTKeHHE JTHX IIeJieli Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs 00€CIeYrBACTCS
pelIeHUEeM CIICAYIONIHMX 3a1a4:

e  NPUOOpPETEHHE 3HAHWI O JUCKPETHOM CTPOCHUH BEUIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;

e  NPUOOpPETECHHE YMEHUI OMKMCHIBATD U OOBICHATH (PU3MUCCKUEC SIBIICHUS C
WCIIOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEHINX PACYETHBIX 3a/1a4 C UCIIOJIb30BaHUEM
(bU3NIECKUX MOIETICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e  Ppa3BUTHE YMCHUH HAOIIOJATh MPUPOIHBIC SIBJICHUS U BHIIOJIHATH OIBITHI,
nabopaTopHble pabOThI U AKCTIEPUMEHTAIBHBIE HCCIICAOBAHUS C UCTIOIH30BAHUEM N3MEPHTEIBHBIX
pUOOPOB;

e OCBOEHHE MPUEMOB pabOTHI ¢ HH(MOPMAIHEH (PU3NIECKOTO COICPIKAHMUS, BKITIOUAs
WHGPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHHUIX (PU3UKHU; aHAINU3 U KPUTUIECKOE OI[CHUBAHUE
nH(pOpMAIIHH;

e 3HAKOMCTBO cO cepaMu MPodecCHOHATBHOMN NESTeILHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

MECTO YYEBHOI'O HNPEIMETA «®U3UKA», HU3YYAEMOI'O HA
YIJAYBJIEHHOM YPOBHE, B YUEBHOM ILJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBiasieTcss 00s3aTeIbHBIM TMPEAMETOM Ha ypOBHE
OCHOBHOTro0 0011ero oopazosanus. [Ipu s3ToM n3ydenue Gu3nku Ha yriyOJIEHHOM YpOBHE peaan3yeTrcs
Kak 3a cuéT 00s13aTeIbHON YacTH y4eOHOTO TJIaHa, TaK U 3a CUET YacTH Y4EOHOro TUIaHa, peain3yem o
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIIEHHH. PekoMeHnyemoe pacrnpezneseHHe 4acoB Ha H3Yy4eHHUE
¢u3ukK Ha yriiyoJn€HHOM ypoBHE: 3 4 B Hezlento B 7 U 8 kiaccax, 4 4 B Henemo B 9 kiacce. [Ipu atom
u3 00s3aTeNbHONM YacTH y4eOHOro IUlaHa BblAessercs mo 2 4 B Helemo B 7 U 8 kjaccax ¥ 34 B
Henenmo B 9 kimacce. JlomomHUTEbHOE BpeMsi — | 9 B HEIENIO B KaXKJOM KJlacce — PEKOMEHTyeTCs
BBIJICJINTh M3 YacTU Y4eOHOIro IUIaHa, pealu3yeMod yJacTHUKaMH 0O0pa30BaTENIbHBIX OTHOLICHHUH.
Taxkum o6pazom, o0muii 00beM BpeMeHU Ha u3ydeHue (pu3uku Ha yriayO0iaéHHoMm ypoBHe — 340 4.
BMmecte ¢ Tem oOpa3oBarenbHbIE OPraHU3ALUU MOTYT 10 CBOEMY YCMOTPEHHUIO HAYMHATH M3Y4YEHUE
¢u3uky Ha yriryOn€HHOM ypoBHe ¢ 8 kiacca. B aToM cirydae momonHUTENBHBIE K 0a30BOMY YPOBHIO
npeMeTHbIe 00pazoBaTeNbHbIE pPEe3yNbTaThl, OTHECEHHbIE B IporpaMMe K 7 KJlacCy, MOTYT OBITh
YaCTUYHO TEPEHECeHBl B 8 Kiacc, a YaCTWYHO JIOCTHUTAThCsA B 7 Kilacce MpPU CTaHIAPTHOM O0BEME
nporpaMMbel 7 kiacca — 68 4, HO ¢ yd4y€ToM TOro, yto B Kjacc (y4eOHYyIO TIpymiy) BXOIST
oOyuatoruecs ¢ 0oyiee BBICOKONH MOTHBALIMEN K U3YUYEHUIO (PU3UKH.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Paznen 1. TenjoBble ABJIEHUA

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEOpUHU CTpOEHMs BellecTBa. Macca u
pa3Mepsl aTOMOB U MOJeKyJ. ONbIThI, MOATBEPXKIAIOLIINE OCHOBHBIE IOJIOKEHUS MOJIEKYIISIPHO-
KAHETHYECKOW Teopuu. Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdubsie Tena. I'padeH — HOBBIH MaTepuan JUlsl HOBBIX TEXHOJOTMH.
TexHOMOrMM NOJMY4YEHUs HMCKYCCTBEHHBIX aiMa3oB. OOBsACHEHHME CBOWCTB Tra3oB, XHJIKOCTEH WU
TBEPABIX TEI HAa OCHOBE IOJOXKEHUH MOJEKYIIPHO-KMHETHYECKOM Teopun. IloBepxHOCTHOE
HaTSDKCHHE, CMAuMBAaHME, KallWJISIPHBIE SBICHMA. TE€IUIOBOE pacIIMpEeHHE M CKATHE. 3aBUCUMOCTb
naBieHUs Ta3a oT o0béma, Temmeparypbl. Temmneparypa. CBsi3b TeMmmepaTypbl €O CpenHei
KMHETUYECKOM DJHEpruer TEIUIOBOTO JBWKECHMs YacTHll. TemmneparypHele WIKanbl. BHyTpeHHs
sreprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEPTUH: TeIvlonepeaada U CoBeplieHne padoTsl. Buabl
TEIJIONEPEIayl: TEIUIONPOBOJIHOCTh, KOHBEKIMS, M3JydeHHE. Buipl Temuionepenadn B IMpUPOIE U
texHuke (MC). HeoOpatumocTs TeIUIOBBIX IHporeccoB. KoiudecTBO TEmIoTHL. Y esbHas
TEIIOEMKOCTh BelIecTBA. TeIIo00OMEH M TeIuloBoe paBHOBecHe. 3akoH HprooToHa—Puxmana.
VYpaBHeHue terioBoro 6anaHca. [lnaBneHue u orBepreBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y elbHAs
teruiora miasieHus. IlapooOpasoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. VYnenbHas
TEI1oTa NHapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHUS OT aTMOC(EpHOro JaBiCHUS.
Haceimennsiii 1 HeHaCBIEHHBIN nap. BiaXHOCTh BO3/yxa. DHEprus TOIUIMBA. Y ACNbHAs TEIIoTa
cropanusi. Ilpunmunsr paGotel TeruoBeix neurarteneil. KIIJ| terutoBoro apuratens. TemmoBbie
JIBUTATENH U 3amuTa okpyxkatomeit cpeasl (MC). TemnoBbie moTepu B TEIUIOCETAX. 3aKOH COXpPaHEHUS
U MIPEBPAIICHUs SHEPTUU B MEXaHUYECKUX U TeroBbIX mporeccax (MC)

JlemoHCTpanuu
1. HaGmronenne 6pOyHOBCKOTO JBHKEHUS.
. Habmonenue nuddysum.
. Habmroienue siBieHnii MOBEPXHOCTHOTO HATSHXKEHUS, CMAYMBAHUS M KANMIIISIPHBIX SBICHUH.
. HaOxroenue TeninoBoro paciuimpeHus Teil.
. I3MeHeHune 1aBieHus ra3a npu n3MeHeHUH 00bEMa 1 HarpeBaHUM WIIA OXJIAXKICHUH.
. IlpaButa u3MepeHus: TeMnepaTyphl.
. Buns! Teruionepenaun.
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. OxJaxJIeHne MPpU COBEPIICHUU PAOOTHI.

9. HarpeBanue npu coBepuieHUH padOThl BHEITHUMH CHJIAMHU.
10. CpaBHEHME TETIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. Habmroienne KuneHus.

12. HabmroieHre moCTOSHCTBA TeMIepaTyphl MPH IJIaBICHUH.
13. Mogenu TemIoBbIX ABUTaTENIEH.

JIaGopatopHbie pabOThI U OIBITHI

1. OnbITHI O OOHAPYKEHUIO AEUCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSIKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIA WJIU caxapa.

3. HUsmepeHnue Ttemmeparypbl MNpU TOMOILIM SKUJKOCTHOTO TEpMOMETpa U JaT4yMKa
TEMIIEPATYPHI.

4. OnbITh IO HAOJIOACHUIO TETIJIOBOTO PACIIUPEHUS Ia30B, )KUAKOCTEH U TBEPABIX Tell.

5. Onpezenenne naBieHUs Bo3ayXa B OAJIJIOHE MITIPHUIIA.

6. HccnenoBanue 3aBUCMMOCTH JIaBJICHUS BO3yXa OT €ro 00b&éMa U TeMIIepaTyphbl.



7. TlpoBepka THUNOTE3bl JHUHEHWHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIlepaTypshl.

8. HaGmoieHre n3MeHeHHst BHYTPEHHEH SHEPTUU TeJla B pe3ybTaTe Teryionepeaadn 1 padboTsl
BHEIIHHUX CHUIL.

9. UccnenoBanue BJIEHUS TEIIOOOMEHA PU CMEIINBAHNUN XOJIOJHON U TOpsAYEil BOJIBI.

10. Ompenenenue KOJIWYECTBAa TEILIOTHI, IOJYYEHHOTO BOJOHM MpPH TEINIOOOMEHE C HarpeThiM
METAIIMYECKUM LIUINHIPOM.

11. Onpezaenenne MOITHOCTH TEIUIOBBIX MOTEPH (3ak0oH HhloToHaPrxMana).

12. Onpenenenue yaeabHON TEIIIOEMKOCTH BELIECTBA.
13. MccnenoBanue npouecca UCIapeHusl.

14. OnpenesneHne OTHOCUTEILHON BIIAXKHOCTH BO31yXa.
15. Onpenenenue yaenbHON TEIUIOTH IUIABJIECHUS JIBJA.
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Onextpuzanus Ten. JIBa poja 3JIeKTpUYECKHX 3apsaoB. B3zanMopelicTBue 3apsyKEHHBIX TeEll.
3akon Kynona. Omnexktpuueckoe rmosne. HanpsxkéHHocTh anekrpuueckoro mnosid. [Ipunnun
CYNEPHO3UINKN 3JIEKTPUUYECKUX TMoyied (Ha KauecTBEHHOM ypoBHe). Hocutenu »siekTpuueckux
3apsa0B. OJIEMEHTapHbIN uIeKTpudeckuil 3apsa. CtpoeHue aroma. IIpoBOIHUKM, OUAIIEKTPUKU U
IIOJIyIPOBOJHUKH. 3aKOH COXPAHEHHUs DJIEKTPUUYECKOIO 3apsfa. OJNEKTPUYECKUH TOK. Y CIIOBUSA
CYILIECTBOBAHMS IEKTPUYECKOrO TOKA. VMICTOYHMKHM ITOCTOSHHOrO TOKa. J[eHCTBUS 2IEKTPUYECKOTO
TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B MeTalaX, JKUAKOCTSIX M rasax.
Onekrpuueckas nenb. Cuia Toka. DJIEKTPUYECKOE HalpsbKeHHe. AMIEpMETp M BOJBTMETP B LIENHU
HOCTOSIHHOTO TOKa. ConpoTHUBIIEHHE MPOBOJAHMKA. Y I€JIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Oma
s ydactka 1ienu. [locnenoBarenbHoe W MmapaiebHOe coefquHeHue mnpoBoAaHukoB. DJIC B 1enu
MOCTOSSHHOTO TOKa. 3akoH Owma ans mnonHod uenu. IlpaBunma Kupxroga. Pacuér mnpocThix
anekTpuueckux 1eneid. HenuneitHsle aneMeHTsl. PaboTa M MOIIHOCTB 3JEKTPUYECKOTO TOKA. 3aKOH
Jbxoyns—IJleHna. DnekTpuyeckue eny U MOTPeOUTENH 3JIeKTpUUecKoi sHepruu B ObITy. KopoTkoe
3aMmblkaHue. [locTossHHbIE MarHuMThl. B3anMozieiicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruautHoe nose 3eMid U €ro 3HaueHue i KU3HU Ha 3emue. OnelTr Opcrena. MarHutHoe mosie
anekTpuyeckoro Toka. Onbir Awmmnepa. [IpumeHeHue 5>1eKTpOMarHUTOB B TexHHKe. JlelicTBue
MarHUTHOTO TOJS Ha MPOBOAHMK C TokoM. Cuia Ammnepa u omnpeaeneHue €€ HanpaBlIECHUs.
ONeKTpoJABUTaTeNb TOCTOSIHHOIO ToKa. lcronb30BaHMe AlIEKTpoJBUraTeNell B TEXHHYECKHX
ycTpoiicTBax U Ha TpaHcrnopTe. OnbiTel @apanes. SIBneHue 3aeKTpoMarHuTHON MHAYKIuu. [IpaBuio
Jlenna. Dnextporeneparop. CrocoOBl MOTYyYEHUS DIAECKTPUUECKON HIHEPTUU. DJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX MCTOYHUKAX SHEPruu. Dkojoruueckue mnpobdnems! suepretuku (MC). TomnuBHbIE
JJIEMEHTHI U JIEKTPOMOOHIIH.

JeMoHcTpauyun

. DnexTpu3anus Ted.

. JIBa poia 2JIEKTpUYECKHUX 3aps10B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.

. YCTpPOUCTBO U JEUCTBUE IIEKTPOCKONA

. DneKTpocTaTH4ecKasi UHIyKIUS.

. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

. MonienrpoBaHue CUIOBBIX JTUHUI 3JIEKTPUUECKOTO MO C TOMOIIBI0 OyMa)KHBIX CYJITaHOB.
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. IIpOBOJTHUKY U TUATIEKTPUKH.
8. IcTOYHMKY ITOCTOSIHHOT'O TOKA.
9. JleicTBUSI AIEKTPUUECKOTO TOKA.



10. DnexTpuuecKuii TOK B KUIKOCTH.

11. I'a30BbIit pa3psia.

12. 3mepeHue Cuiibl TOKa aMIEPMETPOM.

13. M3MepeHue aIeKTpUIeCKOro HalpsKEHUs BOJIbTMETPOM.

14. PeocraT 1 Mara3uH CONPOTHUBIICHUH.

15. B3aumoneicTBre NOCTOSIHHBIX MATrHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH pa3JICICHHUS MTOJIFOCOB MAarHUTA.

17. MonenupoBaHu€e MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

18. OneIT Opcrena.

19. MarnuTHOE 10J1€ TOKA. DJIEKTPOMArHmT.

20. el icTBHE€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM.

21. DnexTpoaBUrarTeib MOCTOSHHOIO TOKA.

22. Onbrter @apapest.

23. DIIEKTpOreHepaTop NOCTOSHHOIO TOKA.

JlaGopaTopHbIe pabOThI U OTIBITHI

1. OnpIThI 10 HAOTIOEHHUIO SIIEKTPU3AIUU TEJ MPU COMPUKOCHOBEHUU U MHIYKIUEH.

2. UccnenoBanue IEHCTBUS JIEKTPUUYECKOTO OIS HA TIPOBOJIHUKH U AUDICKTPHUKH.

3. COopka 1 UCIIBITAHUE JICKTPHUSCKOH IIETH MTOCTOSHHOTO TOKA.

4. VccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT HAIPSHKCHUS
Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS MPOBOAHUKA OT
€ro JUTUHBI, TUTOMIA/I TIOMIEPEYHOr0 CEYEHUs U MaTepHara.

6. Onpenenenyie yaenabHOTO COMPOTUBICHUS IPOBOJHUKA.

7. llpoBepka mpaBuiIa CIOXEHUS HANPSHKEHUM TpPH MOCIEN0BAaTEIbHOM COEIMHEHHM ABYX
PE3UCTOPOB.

8. IIpoBepka mpaBuia J1s CHIIbI TOKA IPU MapajuIeNbHOM COSAMHEHUN PE3UCTOPOB.

9. Onpenenenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS] UICTOYHUKA TOKA.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YYEBHOI'O IIPEJMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

(YTJIYBJIEHHBINA YPOBEHD)

OcBoenne yuebnoro mpeamera «@Pu3MKa» HAa ypPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHHS
(yrmyOnéHHBI  ypOBEHb) JOJDKHO — OOecHeYrBaTh JOCTHIKCHHE CIICHYIOIIUX — JINYHOCTHBIX,
METaNpeAMETHBIX U MPEJAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

[TatpuoTHyeckoe BOCITUTAHHE:

—TIPOSIBJICHUE WHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHUIO POCCHUUCKON (PU3NYECKOM
HAYKU;

—IICHHOCTHOE OTHOIICHUE K JIOCTMIKCHUSM POCCHHCKUX YU€HBIX(M3HUKOB. ['paxmaHckoe u
JTyXOBHO-HPABCTBEHHOE BOCITUTAHUE:!

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HHUU OOIECTBEHHO 3HAUMMBIX M ATHUECKUX
npo0JieM, CBS3aHHBIX C MIPAKTHYECKUM MPUMEHEHHUEM JOCTKEHUN (DU3HKY;

—OCO3HaHUE BAXKHOCTU MOPAJIbHO-ITUUECKUX TMPUHIUIOB B JEATEIBHOCTH Y4EHOTO.
DcTeTndecKkoe BOCIUTAHNUE:

—BOCIIPHUATHE ACTETUYECKUX KauecTB (DU3MUECKOW HayKH: €€ TapMOHHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTU. [|[eHHOCTH HAyYHOTO TTO3HAHUS:

—OCO3HAHUE IIEHHOCTU (PU3MYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIONIEH KYJIbTYPBI,

—OpHUEHTalUsI B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEACTABJICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOIbI;

—pa3BUTHE HAy4YHOU JHOO03HATEIBHOCTH, MHTEpPEca K HCCIEN0BATeNbCKON JAESTeIbHOCTH.
dopmupoBaHue KyJIbTYpPhI 3A0POBbs U SMOIIMOHAIBHOTO OJIArOMOIyYHs:

—O0CO3HaHHe [eHHOCTU Oe3omacHoro o0pa3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BOXHOCTH TMpaBWJI OE30MacHOrO TIOBEEHUS] Ha TPAHCIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM U
TETJIOBBIM 000PYI0BAaHUEM B JOMAIIIHUX YCIOBHUAX;

—c(hOpMHUPOBAHHOCTh HaBbIKa peieKCHu, MPU3HAHUE CBOETO TMpaBa Ha OMIMOKY U TaKOTO Ke
npaBa y JIpyroro 4enoBeka. TpynoBoe BOCIUTaHUE:

—aKTHUBHOE y4acTHE B PEIICHUH MPAKTHYECKHX 3a71a4 (B paMKaX CEMbH, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTHYECKON U COIMANbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIe U (U3HUYECKUX 3HAHMIA,

—MWHTEpeC K MPaKTUYECKOMY U3YYECHUIO MPOoeccHii, CBA3aHHBIX ¢ PU3UKOI. DKOIOTHUYECKOoe
BOCIIHTAHHUE: —OpHUEHTAIMSI Ha MPUMEHEHHe (PU3NYECKUX 3HAHUM JUIS pelieHus 3aJad B o0iacTu
OKPYKaIOIIeH Ccpeipl, TJIaHUPOBAHHUS TIOCTYNKOB M OIEHKM WX BO3MOXKHBIX TOCIEICTBUM IS
OKpYKarolleu Cpeibl;

—OCO3HaHUE TJI00aJBPHOTO XapakTepa HKOJOTUYECKHX NpOoOJIeM U MyTeld WX pelIeHHUs.
Ananranusi 00y4aromerocsi K U3MEHSIOIMUMCS YCIOBHUSM COITHATBHOM U TIPUPOTHON CPEJIbI:

—TMOTPeOHOCTh BO B3aMMOACWCTBHHM TPH  BBIIOJHEHUU HCCIEAOBAHUNA U TPOEKTOB
(bu3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

—TOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH U€pe3 MPAKTUUECKYIO JIEATEIIbHOCTD;

—T0TPeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHUM, YMEHUI (OpMyTUpOBaTh WUIEH, MOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

—O0CO3HaHUE ACPHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

—IIJITAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHMUIA;



—CTpPEMJIEHUE aHAJTM3UPOBATh U BBIABIIATH B3AaUMOCBS3U MIPUPOJIbl, OOIIECTBA U IKOHOMUKH, B
TOM YHCJIE C HCIIOJIb30BaHNEM (DPU3NYECKUX 3HAHMIA;

—OIICHKa CBOMX JEWCTBUM C Y4Y4ETOM BIIMSAHMSA HAa OKPYXKAKOIIYI0 CPENy, BO3MOKHBIX
r7100aJTbHBIX TOCIIECTBHHA.

METANIPEAMETHBIE PE3YJIbTATbBI

VYHMBepcalibHbIE MI03HABaTeNbHbIE 1eHCTBYsI ba3oBble joruyeckue qeicTBus:

—BBIIBJIATh M XapaKTepU30BaTh  CYLIECTBEHHbIE IPU3HAKU OOBEKTOB  (sBIECHUN);
KJaccu(puIUpoBaTh UX; —BBIABIATh 3aKOHOMEPHOCTH U NIPOTHUBOPEUUS B paccMaTpuBaeMbIX (hakTax,
JAHHBIX ¥ HAaOJIIOJEHUAX, OTHOCALIUXCS K (PU3NUYECKUM SIBICHUSM;

—BBISIBJIAT TPUYUHHO-CIICACTBEHHBIC CBSI3M TPH HW3YYEHUH (U3WYECKUX SIBICHUA U
IPOIIECCOB; JIeNaTh BBIBOABI C HCIOJIB30BAaHHEM NEIYKTHBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIHYHH;

—CaMOCTOSITEIbHO BBIOMPATh CIOCO0 pemieHus y4eOHOM (u3nueckoil 3agauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelleHMs, BbIOOp HauOojiee MOAXOIAIIEr0 C YYETOM CaMOCTOSATEIbHO
BBIJICJIEHHBIX KpUTEpUEB). bazoBble Hccie10BaTeNbCKUE ACHCTBUS:

—MHCIOJIb30BATh BONPOCH! KAK UCCIIE0BATEIbCKUN MHCTPYMEHT IIO3HAHUS;

—IIPOBOJIUTh IO CaMOCTOSITENbHO COCTaBIEHHOMY IUIAaHY OIBIT, HECIOXHBIM (U3NUeCKuit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

—OIICHWBaTh Ha TNPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALHUIO, IOIYYECHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

—CaMOCTOATENBHO (OPMYITHPOBATH OOOOUICHNS W BBIBOJBI IO PE3YJIbTaTaM IPOBEAEHHOTO
HaOJI0ICHUS, OIIbITA, UCCIICOBAHMS;

—IIPOrHO3UPOBaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUYECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATh TPENAINOJOXKEHUs 00 HUX pa3BUTUM B HOBBIX YCIOBHMAX M KOHTeKcTax. Paborta c
uHpopmanueit:

—IpUMEHATh pa3IUYHbIE METOJbl, HHCTPYMEHTBI M 3alpochl INpU IOUCKE U OTOOpe
MH($OpMallMU WIK JaHHBIX C YYETOM IpeNIoKeHHON yueOHO! (hr3nueckoi 3a1auu;

—aHaAJIM3UPOBATh, CUCTEMATH3UPOBATh H MHTEPIPETHPOBATH HHOOPMAIHIO PA3INIHBIX BHIOB
U GopM Ipe/ICTaBICHHUS;

—OIICHUBATh HAN&KHOCTh WHGOPMAIMK IO KPUTEPHUSAM, TMPEAJIOKECHHBIM YUUTEIIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENILHO;

—CaMOCTOSITEJIbHO  BBIOMpAaTh ONTHUMAJIbHYIO (OpMY TMpeiacTaBieHus HHopManuu U
WITIOCTPUPOBATh pellacMble 3a/1ladl HECIOKHBIMHM CXEMaMH, JuarpaMMaMH, MHOM rpadukoil m ux
KOMOMHAIMSAMU. Y HUBEpCalIbHble KOMMYHUKATHBHbIE JeiicTBUs OO1ieHue:

—B X0j/i¢ 00CYXJIeHHUsI y4eOHOTO Marepuaja, Pe3yJbTaToB JIAOOPATOPHBIX PadOT M MPOEKTOB
3aaBaTh BOIIPOCHI MO CYIIECTBY O0CYKIa€MOM TEMBI U BBICKA3bIBATh WCH, HAICJICHHBIC HAa PEIICHUE
3a/a4yl U TOAJIep)KaHHE OJlaro)eyiaTrelbHOCTH OOIIEHHS; —COIOCTABIATh CBOM CYXACHUS C
CYXIECHUSIMH JPYTUX YYaCTHHKOB JHajora, OOHApyKUBaTh pa3indMe W CXOJCTBO MO3HIINH;
BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—IyOJIUYHO MPEACTABIATh PE3YJbTAThl BHINOJIHEHHOTO (PU3UYECKOTO OMNbITa (IKCIEPUMEHTA,
uccienoBanus, npoekTa). CoBMecTHas eI TeIbHOCTh (COTPYAHUYECTBO):

—IIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOW M WHAWBUAYAIBHOW pabOTHI MpHU
pelIeHnH KOHKPETHON (hru3nuecKoil mpoOaemsl;

—IpPUHUMATh IIEJM COBMECTHOM JI€ATENbHOCTH, OpraHU30BBIBATh JEHCTBHS 1O €€
JOCTHD)KEHUIO: paclpesessaTh pPoyd, OO0CYKIAaTh NPOLECChl U pe3yiabTaThl COBMECTHOM paboThl;
000011aTh MHEHUS HECKOJIILKUX JIONEH;



—BBITMIOJIHATG CBOKO 4YacTh pabOThI, JOCTUTAas KadyeCTBEHHOTO pe3yjbTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOM JICHCTBHA C APYTUMH WICHAMUA KOMaHIbI;

—OIICHUBATh KAa4eCTBO CBOETO BKJIaZa B OOLIMI MPOIYKT MO KPUTEPHUSAM, CAMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYAaCTHHUKAMH B3aUMOJCHCTBUS. YHHBEpCAIbHBIC PETYISTHBHBIC JEUCTBUS
Camoopranusanus:

—BBISIBJIATh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYAIMsIX, TPEOYIOUIMX IS PEHICHUS
(bU3nIeCKUX 3HAHUH;

—OPHUEHTHPOBATHCS B PA3IMYHBIX MTOIXOAAX MPUHITHS PEUICHUN (MHIUBHUyalbHOE, IPHHITHE
pelIeHHS B TPYIIE, IPHHATUE PEIICHUH TPYIIIOH );

—CaMOCTOSITEJIBHO  COCTABIATh AJNTOPUTM peIIeHUs (HU3MYECKOW 3aJaud  WIM  IUIaH
UCCIICIOBAaHHS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeIaracMble BApUAHTBI PEILICHMUI;

—JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CamokoHTpOIb (pediekcus):

—JaBaTh aJICKBAaTHYIO OIICHKY CHTYAIlMH U MpeajiaraTh IIaH e€ N3MCHEHMUSI,

—OOBSACHATh TPUYUHBI JOCTHXKEHUS (HEIOCTIDKEHHS) PE3yJbTaTOB JICATEIBHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

—BHOCHTh KOPPEKTHBBI B JEATENBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (U3UIECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHHBIIUXCS CHTYyallui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYTHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YNIbTATa LEIH U YCIOBUSAM. DMOIMOHAIBHBIA HHTEIUICKT:

—CTaBHUTh ce0s1 HA MECTO JPYroro YeJIoBeKa B XOJI€ CIopa WIN JTUCKYCCUHU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS M JOTUKY npyroro. 26 I[lpumepHas pabouas mporpamma l[lpunsartue
ce0s M Jpyrux: —IpHU3HaBaTh CBOE MpaBO HAa OWIMOKY MpH peleHuH (U3NYeCKHX 3a/1ad WIA B
YTBEP)KJICHHUSX HAa HAyYHbIE TEMBbI M TAKOE e MPaBo JAPYroro.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pe3yabTaThl Ha YrIIyOJIEHHOM YPOBHE JIOJIKHBI OTpaxaTb C()OPMHUPOBAHHOCTD Y
00yJaroImuxcst yMeHuU:

—M1CIIONb30BaTh MOHATUA (Macca M pa3MeEpbl MOJIEKYJ, TEIUIOBOE IBM)KEHUE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHMSI BEIEeCTBA, KPUCTAJUIMYECKHUE U aMOp(HBIE Tela, HACBILEHHBIA U
HEHACBIIIIEHHbIN Map; CHOCOObl M3MEHEHUs BHYTPEHHEW SHEpruu; 3JEMEHTApHBIA 3JIEKTPUUECKUN
3apsizl, TPOBOJHUKH, ITOJYIPOBOHUKH, TUIIEKTPUKHA, HCTOYHHUKHU IOCTOSSHHOTO TOKA, JJIEKTPHUECKOE
Y MarHUTHOE TOJIs; ONTHYECKas CUCTEMAa) U CUMBOJIMYECKUH SI3bIK (PU3UKU MPU PEHICHUH Y4EOHBIX U
IPAKTUYECKUX 3a7ay;

—YBEpPEHHO pa3inyaTh SBJICHUS (TEIUIOBOE paclIMpeHue (CkaTue), TeImIOBOe paBHOBECHE,
IIOBEPXHOCTHOE HATSHKEHUE, CMAayuBaHME, KalWJULIPHBIC SBJICHUS, HCIAPEHUE, KOHJECHCALus,
IUIaBJICHHWE, KPUCTATU3AIMs, KUIEHUE, CIOCOObl TeIuonepenayn (TermIoNnpoBOAHOCTb, KOHBEKIIUS,
U3ITy4yeHHUE); TEIMJIOBbIE IMOTEpH, OJJIEKTpU3aLMsi TeJ, B3aUMOJEWUCTBUE 3apsAlIoB, JEHUCTBUS
3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3AUMOJCHCTBUE MAarHUTOB, IEHCTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM) IO ONHCAaHMIO MX XapaKTepHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

—pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KaroleM Mupe (B TOM
yrcie (u3nYecKue SBJICHUS B IPHUPOJE: MOBEPXHOCTHBIE M KANWIUISPHBIC SBICHUS B HPUPOAE,
KpUCTaUTBl B mpupoje, uznydenue ConHIla, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHue
pOCBHI, TyMaHa, HHEs, CHEra; OJJIGKTPHUECKHE SBJICHHS B arMocdepe, 3IIEKTPHUECTBO IKUBBIX



OpPraHU3MOB; MarHUTHOE ToJie 3eMJiu, Apeld MoaoCcoB, poJib MATHUTHOTO TOJIS AJIsl )KU3HU Ha 3emiie,
NOJSIPHOE CHUSHHE), TPH OTOM TMEPEBOAMTH NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKN (PU3HUECKUX SBICHUMH;

—OMMHCHIBATh HM3y4YCHHbIE CBOWCTBA TeJN M (U3WYECKHE SBICHUS, UCIONB3YS (U3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEpIus, KOJMYECTBO TEIJIOTHI, paboTa rasa, yJelbHas
TEIUIOEMKOCTh BEILIECTBA, YZAeNbHAas TEIUIOTa IJIaBJICHUS, YJeNbHas TeIloTa MNapooO0pa3oBaHuUs,
ylIenabHas TeIUIoTa CropaHusl TOIUTMBA, KOX(PQUIMEHT IOJEe3HOro JEHCTBUS TEIJIOBOM MAIIHHBI,
OTHOCHUTEIIbHAs BIAKHOCTh BO3/lyXa, SJCKTPUUECKUM 3apsij, CUJIa TOKA, SJEKTPUUECKOE HaIpsHKEHUE,
comnportuBiieHue mnpoBogHuka, OJIC B 1LemM TOCTOSHHOIO TOKa, OJJIEKTPUYECKOE yIeIbHOE
COIPOTHBIICHUE BEIIECTBA, pabOTa U MOIIHOCTH 3JIEKTPUUECKOTO TOKA); IPU ONMCAHUHU MPABUIBHO
TPAKTOBaTh (PM3MUECKUI CMBICI MCIOIB3yEMBIX BEJIWYHMH, UX 0003HAYCHUS U €IAWHUIIB (PU3NIECKUX
BEJIMYMH, HAXOMUTHh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHMYMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKN H3y4SHHBIX 3aBUCUMOCTEH (DM3HUECKUX BEIINYMH;

—XapaKTepru30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBJICHUS U MPOIECCHI, UCIIONb3ysd OCHOBHBIC
MOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOpUU CTPOCHHS BEUIECTBAa, YypPaBHEHUE TEIJIOBOTO
OanmaHca, 3aKOH COXPaHEHHUS OJIIEKTPUYECKOro 3apsaa, 3akoH KynoHa, NPUHLHUI CYHNEpIO3ULIUU
ANEKTPUYECKUX ToJel, 3akoH OMa Juist ydacTka 1enu, npasuia Kupxroda, 3akon OMa uisi OJTHOU
uenu, 3akoH JIxoyns—IJleHna, 3aKOH COXpaHEHUs SHEPruM; IpPU ATOM pas3jinyaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

—CTPOUTh MPOCThIE (U3UUECKUE MOJEIN pealbHbIX OOBEKTOB, IPOLECCOB U SBIICHUH,
BBIIEIATh IPU 3TOM CYILECTBEHHBIE U BTOPOCTENEHHbIE CBOWCTBA OOBEKTOB, IPOLECCOB, SBJICHUM;
OPUMEHATh (U3NYECKUE MOJENH sl OOBSICHEHUS (PU3UYECKUX IPOLIECCOB U PEIIeHUs Y4eOHBIX
3a/1a4;

—O0OBACHATh (PU3NUECKUE SBICHUS, MPOLECChl M CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pellaTh KAaUYeCTBEHHBIC 3a/1ayd, B TOM YHUCIE
TpeOyroIre YHCIECHHOTO OIICHUBAHHS XapaKTePHBIX 3HAUYCHUN (PU3NYECKUX BEIMYMH; TPU ITOM
BbIOMpaTh aJEKBaTHYIO (PU3UYECKYIO MOJIeNb, BBIABIATH PUUYMHHO-CIEACTBEHHbIE CBSI3U U
BBICTpauBaTh JIOTHUECKYIO LIEMIOYKY PACCYKJIEHUH C OMOpPOM Ha M3yuyEHHbIE CBOMCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKHIE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIIN;

—YBEPEHHO peliaTh pacuéTHhIE 3a/1a4M (C OMOpoil Ha 2—3 ypaBHEHHS) 110 U3yYaeMbIM TeMaM
Kypca (U3UKH, BBIOMpasi aJeKBaTHYIO (U3UYECKYI0O MOJEIb, C UCIOIb30BaHUEM 3aKOHOB U (hopmy,
CBSI3BIBAIOIMX (PU3MUECKUE BETUYMHBI; 3aMUCBIBaTh KPATKOE YCIOBHE M pa3BEPHYTOE peIlIeHUe
3a/la4y¥, BBISBISTH HEIOCTAIOIINE WM W3OBITOYHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METO/A PEIICHUs
3a/1aud, MKCHOJb30BaTh CIPABOYHbIC JIAHHBIC, MPUMEHSITh METOAbl AaHaIM3a Pa3MEPHOCTEH,
HCIIOJIb30BaTh Ipaduueckrue MeTo bl pelieHus 3a7ad, IPOBOAUTh MaTeMaTH4Yeckie Ipeodpa3oBaHus U
pacuéThl, OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYEHUS (PU3NYECKOW BETMYMHBI U OMPEIEIATh
pa3MepHOCTh (PU3MUECKOHN BEIMYUHBI, TOTYYEHHON MPH PEIIeHUH 3aauu;

—pacrno3HaBaTh IpoOJIEMbl, KOTOPbIE MOYKHO PEUIUTh MPU MOMOLIU (HU3UUYECKUX METOJO0B, U
npeiaraTh OPUEHTHPOBOYHBIA CHOCOO peIlIeHus; B ONHUCAHWU HWCCIEAOBaHUS pPACIIO3HABATH
poBEpPsEMOe TPEANONIOKEHUE (TUIIOTE3Y), UHTEPIPETHPOBATh MOTYISHHBIH Pe3yibTaT;

—TIIPOBOJIUTH OMBITHI 10 HAOTIOACHHUIO (PU3NYECKUX SBICHUN WUIU (PU3UUYECKHX CBOWMCTB TeN
(KanwIIsipHBIE SBICHUS, 3aBUCUMOCTD JIaBICHHUS BO3JyXa OT €ro 00bEéMa U TeMIIepaTypbl; CKOPOCTH
mporiecca OCThIBaHUSI / HArpeBaHWsl MPU W3IYUYCHUH OT IIBETAa H3JIy4arolled / TMOTJIOMaroeit
MOBEPXHOCTH; CKOPOCTh HUCIAPEHMsI BOJBI OT TEMIIEPATypPhl KHUAKOCTU U IJIOMAAN €€ TMOBEPXHOCTH;
JNEeKTpU3alMsl Tel U B3aUMOJEUCTBUE JJIEKTPUYECKUX 3apsoB; B3aUMOJEHUCTBUE MMOCTOSHHBIX
MarHuTOB, BU3yaJM3allis MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO TOJIS Ha



MIPOBOJHHUK C TOKOM, CBOMICTBA 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTENs MOCTOSHHOTO TOKA):
dbopMyIUpoBaTh TPOBEPSEMOE TNPEANONIOKEeHHE (TUIOTE3y) O BO3MOXKHBIX pe3yibTarax 32
[Ipumepnass pabGouast mporpamMma  HAONIONEHHH, CaMOCTOSTENFHO  COOMpPAaTh  yCTaHOBKY
13 U30BITOYHOTO HabOpa 000pyI0BaHHUS; OTIUCHIBATH XO/1 ONBITAa U (POPMYJIUPOBATH BHIBOJIBI;

—IIPOBOJUTh TpPSIMbIE M KOCBEHHBIC H3MEpeHUs (PHU3MUECKUX BEIMYUH (TemIeparypa,
OTHOCHUTEIIbHAs BJIAXXHOCTh BO3/yXa, CUJa TOKa, HamNpshKEHHUE, yIellbHas TEIIOEMKOCTh BEILeCTBa,
CONPOTUBIIEHUE MPOBOJAHMKA, pabOoTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa) C HCIHOJIb30BaHHUEM
AQHAJIOTOBBIX M LU(POBBIX MPHUOOPOB; OOOCHOBBIBATH BHIOOP MeTOJa HM3MEPEHHUs, (PUKCHPOBATH
MoKa3aHusi MNpUOOPOB, HAXOIUTHh 3HAYEHUE H3MEPSAEMOM BEIUYMHBI C TIOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHHI U OLIEHUBATh NTOTPEIIHOCTh U3MEPEHUM;

—IIPOBOJIUTh HKCHEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (DU3MYECKHX BEIHMYUH
(3aBHCHMOCTB JIaBJICHHSI BO3JyXa OT €ro oO0béMa M HarpeBaHHs WIM OXJIAXKJCHHS, HCCIICIOBAaHHE
SBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOM U ropsyeil BOAbI; 3aBUCUMOCTb COIPOTUBIICHMUS
MPOBOJHMKA OT €ro JJIMHBI, TUIOIAId TOMEPEYHOr0 CEYCHHs U yJEIBbHOTO COIPOTHUBIICHHS BEIIECTBA
MPOBOJHMKA; CUJIBI TOKA, MPOTEKAIOUIEr0 Yepe3 MPOBOJHHUK, OT HAIMpPsDKEHUS Ha IMPOBOJHUKE;
UCCJIEIOBAHKUE TOCJEI0BATEIIbHOTO U TMApaJJIENbHOTO COCAMHEHHI MPOBOJHUKOB): COBMECTHO C
yuuteneMm (opMmynHpoBaTh 3aJadyy W THUIIOTE3y HCCIEIOBAHMS, CaMOCTOSTENbHO IUIAHUPOBATH
UCCIICIOBAaHUE, CaMOCTOSATEIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIOJIb30BAHUEM
WHCTPYKLUH, MPEICTABIATh IMOJyYCHHbIE 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BHJIE TAOMUI U
rpadMKOB, OIICHUBATH ITOTPEITHOCTH, JIeJIaTh BHIBOJIBI IO PE3YNIbTAaTaM MCCIICIOBAHUS;

—co0Iro1aTh TIpaBmiia 0€30MacHOTO TPYAA IMPHU padoTe ¢ TaOopaTOPHBIM 000PYIOBAHUEM;

—XapaKTepU30BaTh MPHUHIIMIIBI JIEHCTBUS W3YYEHHBIX MPHUOOPOB, TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX TPOLIECCOB C OMOPOH Ha MX OMHMCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUMK DIEKTPUYECKOH HHEPrHH,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATENBHBIE IIEKTPONPUOOPHI (IPUMEPHI), IPEAOXPAHUTENN U
UX TPUMEHEHHE B OBITY M TEXHUKE;, MPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
JJIEKTPOABUTaTENb IOCTOSIHHOTO TOKA), HCIOJIb3Ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUM,
He0OXoauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE PUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, MCHUXPOMETpP, TMIPOMETpP, IBUTATEIb
BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbI JJIEKTPUYECKUX Lenel ¢
MOCJIEI0BATENIbHBIM U TMapajlIeIbHbIM COETUHEHUEM 3JIEMEHTOB, pasiiyasi yCJIOBHblE 0003HAUYEHUS
3JIEMEHTOB JJEKTPUYECKUX IeMNeil; MCIOIb30BATh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU pPEIICHUU
yueOHO-TIPaKTUUYECKHX 3a]1a4;

—TIpUBOIUTH MPUMEPHI/HAXOAUTh UH(OPMALIMIO O MPUMEpax MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HAHWU B IMOBCEJIHEBHOM JXKM3HU Al obecrieueHus 0€30MacHOCTH MpU OOpaIleHHUu C
npuOopaMl M TEXHUYECKHMMM YCTPONHCTBAMH, COXPAaHEHHS 3I0pOBbsi M COOJIOACHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CPEIE;

—OCYIIECTBIATh MOUCK HWHPOpPMALUU (PHU3UUECKOTO cojepxkaHuid B ceTu VHTepHer,
CaMOCTOSITENIbHO (POPMYNUPYS MOUCKOBBIA 3arpoc, Ha OCHOBE WMEIOIIMXCS 3HAHMW WU CpaBHEHUS
JOTIOTHUTEIIFHBIX UCTOYHHKOB BBIICIATH WH(GOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBON HIIU
MOJKET OBITh HEIOCTOBEPHOM;

—MCIIONb30BaTh MPU BBHIMNOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO JIUTEPATYpPY
buznyecKoro cojepxaHus, CIpaBOUYHblE MaTepHallbl, pecypchl ceTH VHTepHeT; BiajgeTh NMpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(YOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



—cCo3/7aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHs, 00001Ias
UHPOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COAEp)KaHUS, B TOM YHUCIE ITYOJUYHO
NPEICTABIATh PE3YNbTaThl MPOCKTHOW WIIM MCCIEIOBATENLCKON AESITEIbHOCTH; TP 3TOM TPaMOTHO
UCTIOJIb30BAaTh HM3YYCHHBI TMOHATHHWHBIA anmapar Kypca (U3HMKH, CONPOBOXKIATH BBICTYIUICHUE
MpE3EHTAlNEH;

—TIpyU  BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIENOBaHUM (DU3MUYECKUX MPOLIECCOB
pacrpenensiTh 00S3aHHOCTU B TpYIMIE B COOTBETCTBHHM C IOCTaBJICHHBIMH 3aJauaMu, CIEIUTH 3a
BBIMOJIHEHHEM IUJIaHa JEMCTBUM U KOPPEKTUPOBAThH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIIN BKJIAJ B
JEeSTENIbHOCTh TPYIIBI, BBICTPAaWBaTh KOMMYHHMKAaTHUBHOE B3aMMOJCHCTBHE, MPOSBISAS TOTOBHOCTH
paspeiathb KOH(DITUKTHI.
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10 OICHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYIl B €IMHUIIC
o0béma BemiecTBa. OOBsICHEHHE
OpOYHOBCKOTO JIBIDKCHUS,
siBiteHust nudysnn u paznmauit

MEKOY HHUMHAN Ha OCHOBEC
IOJIOKEHUI MOJIEKYJIIPHO-
KHMHETUYECKON TEOpUHU CTPOCHHS
BEIIECTBA. OOmbsicHeHMe

OCHOBHBIX pa3jIM4Uil B CTPOCHUU
ra3oB, XHIKOCTEM W TBEPABIX
TeN c HCIOJIb30BaHUEM
IIOJIOKEHU I MOJIEKYJIIPHO-
KHMHETUYECKON TEOPUHU CTPOECHHS
BemecTBa. [IpoBeneHune OMBITOB
10 BbIpalllUBAaHUIO KPHUCTAJIOB
II0BapEH HOM COJIM WM caxapa.
[IpoBenenne u  oOBsICHEHHUE
OIIBITOB, JEMOHCTPHPYIOLIUX
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MOBCPXHOCTHOC HaTsOKCHUC,

KalJUTApHBIE SIBIICHUS u
SIBJICHUE CMayuBaHUSL.
H3mepenne CHJIBI

ITOBEPXHOCTHOTO HATSDKCHHUS.
OOBsICHEHHE POJIH KAITHUIIPHBIX
SIBIICHUN [T TIOCTYIUICHUST BOABI
B opraum3Mm pacteHuit (MC —
ouomnorus).HaGmonenune,

MpoBeAeHHE W OOBSICHEHHUE
OIIBITOB o HaOI0JICHHIO
TEIUIOBOTO PACHIUPEHUs] Ta30B,
KUAKOCTEH ©  TBEPABIX TeI.
OOmBsicHeHue COXpaHEHUs
00BEMa TBEPABIX TEN, TEKYyUECTH
KUOKOCTH (B TOM  YHCIIE

Ppa3HHUIIBI B TEKy4eCTH
JUISL pa3HbIX KUIKOCTEH),
JIaBJICHMS Ta3a.

IIpoBenenue OIIBITOB,
JIEMOHCTPHUPYIOIITIX

3aBUCUMOCTb JABJICHUS BO3yXa
oT ero o0ObéMa W HarpeBaHUs
WJIH OXJIAKICHMUS, " UX
00BsCHEHHE HAa OCHOBE ATOMHO-
MOJIEKYJISIPHOTO YUEHHUS.
Pemenne kadecTBEHHBIX 3ajad
Ha OCHOBE aHaJIn3a
MPAKTUYECKUX CUTYaLUH,
CBSI3aHHBIX co CBOMCTBaMU
rasoB, JKMJIKOCTEH U TBEPJBIX
Tel

1.2.

TensoBble NpoLecchl

38

12.09-
25.12

Ob6ocHoBaHKE TIPaBHIT
H3MepeHust TEMIIEPaTyPHI.
CpaBHeHue Pa3IM4HBIX

Croco00B M3MEpPEeHUsT M MIKal
teMmriepatypel. HaOmronenwe wu

YceTHbll ompoc,
[TucbmeHHbI
KOHTPOJIb
[IpakTuueckas
pabora

resh.edu.ru PDIII,
school-
collection.edu.ru
Enunas Komtexius
LHOP
Jhttps://infourok.ru/
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00BsICHEHNE OIILITOB,
JMEMOHCTPHUPYIOIINX H3MEHEHHE
BHYTPEHHCH »JHEpPruM Tela B
pe3yabTaTe TeIulonepenadd U
paboThI BHEIITHUX CHIL.
HaGmomenne wu  oObsAcHeHHE
OTIBITOB, o0cyxIeHune
MIPAKTHICCKUX CUTYyaIui,
JNEMOHCTPHUPYIOIINX  Pa3TUIHbIE
BH/IBI TEeIUIonepeayu:
TETUIONPOBOTHOCTD, KOHBEKIIHIO,
mnydeHne(MC —reorpa-

(us).Pemmenne  KauecTBEHHBIX
3aaa4, CBA3aHHbIX C UBMCHCHUCM
BHYTpEHHEH »JHeprum Tela B
pe3ynbraTe Teruonepenadn 1
padoThI BHEIITHUX CHIIL.
Habnromenne 3a  CKOPOCTBIO
W3MEHEHUSI TEeMIIePaTypbl BOJIBI
IpH eé OXJIaXKJIEHUU.
Hccnenosanue SIBJIEHUSA
TEIUI000OMEHa TPH CMEUTUBAHUH
XOJIOA HOM M ropsyeil BOJBI.
Habmonenue YCTaHOBJICHUS
TEIUIOBOTO  PAaBHOBECHS  TIPH
COTPUKOCHOBEHUH TEJ C Pa3HOM
temneparypoir.  Ompenenenue
(n3mepeHnue) KOJIM4ECTBa
TEIUIOTHI, TIONyYEHHOT'O BOJIOW
Opy TEIUIOOOMEHE C HarpeThiM

METATINIMYCCKUM TUINHIAPOM.
OnpenenexHue (u3mepeHue)
yAeTbHON TETUIOEMKOCTH

BeIlecTBAa. Pemenme  3amad,
CBA3aHHBIX C BBIYUCIICHHUEM
KOJIMYECTBa TETIOTHI u
TEMJI0OEMKOCTH pu
TeruooOMeHe. AHaIIN3 CUTYaIHi

«HbOYpOK»




MNPAKTUYCCKOTO HCIIOJIb30BaHHUA
TEIUIOBBIX CBOMCTB BCUICCTB H
MaTepuaioB, HAIIpUMEP B LCIAX

SHEProCcOCPEIKCHHUS:
TETUTOU30JIALIHS,
sHEprocoOeperaronue KPBIIIIH,
TEPMOAKKYMYISATOPHI UT. I
(MC — sKkonorusi, TEXHOJIOTHS).
HccnenoBanue SIBJICHUI
WUCTIAPCHUST W KOHJICHCAINH
Pa3IUYHBIX JKUJIKOCTEM.
OObscHeHne SIBIICHUH

WCTIApEeHUs W KOHJIEHCAIlNd Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO
yaeHus. PerreHrne kauecTBEHHBIX
3ala4y W aHauu3 MPaKTHYECKUX
CUTYALMA, CBSI3aHHBIX c
SIBJICHUSIMU HCIIapeHuUs u
KoHAcHcanuu. HaOmrogeHue wu
OOBSICHEHHE TIpoLlecca KUTICHHUS,
B TOM 4YHCJIE 3aBHCHMOCTHU
TEeMIEPaTyphI KHUIICHHUS oT

JIaBJICHHS. Omnpenenenue
(n3mepeHnue) OTHOCUTEBHOU
BIIa>KHOCTH BO3AYyXa.
Habmonenue nporecca

IUTABJICHUSI  KPUCTAJUIMYECKOTO
BEIIECTBA,  HANPUMEp  JIbJa.
CpaBHeHue MPOIIECCOB
IUTABJICHUS]  KPUCTAJUTMYSCKUX
Te 1 pa3Msr4eHus pu
HarpeBaHWU  aMOP(HBIX  TeJ.
OnpenenexHue (u3mepeHue)
yAEAbHOHW TEeIJIOThl IUIABICHHS
appa. OObscHeHHWE  SIBICHUN
IUIABJICHUST W KPUCTAILTU3AINH
Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.




Pemenne 3amay, CBSI3aHHBIX C
BBIYHCIICHHEM KOJIMYECTBA
TEMI0THI B mpoiieccax
TeIIoNepeaaud MpU IUTABICHUU
W KPUCTAJUTH3AITAHN, UCTIAPCHUH H
KOHJICHCAIIHH.

Ananmms CUTYyaIui
MPAaKTHYECKOTO NPUMEHEHUS
SIBIICHUI UTaBJICHUS u
KpHUCTaIIA3aIuu, HalpuMep
MOJTyYeHHE CBEPXUUCTHIX
MaTepuajoB, coJjieBas IpelKa U
Ip. Anamu3z  paboTshl u

00BsICHEHHE TIPUHIIATIA JCHCTBUS
TEILIOBOIO ABUTrarels. PemnieHue

pacu€THBIX 3a7a4 Ha
BBIYMCJIEHUE KOJIMYECTBA TEIIO
THI, BBIACIIAIOIIETOCS

IIPY CTOPAHUU PA3ITUYHBIX BHUJIOB
toruBa, W KIIJ[ nBurarens.

[IporHnozupoBanue 74
oOcyxeHne JKOJIOTHYECKUX
MOCJIEACTBUN HUCIIOJIL30BaHUS
JIBUTATEJIEN BHYTPEHHETO
CTOpaHMUS, TEIIOBBIX 74

ruapoanekTpoctanimii  (MC —
skosiorud, xumus).OnpeneneHve
MOIIHOCTH TEIUIOBBIX IOTEPb.
AHanM3  OCHOBHBIX  NPUYHH
TETUIOBBIX MOTEPh B TEIIOCETSX.
OneHka TEIUIOBBIX TOTEPh B
MPOCTHIX MEXaHMYECKHX
Ipoleccax Ha OCHOBE 3aKOHa
COXpaHEHUSI M  IpeBpallCHUS
SHEPTUM B MEXaHWYECKUX H
TETIJIOBBIX IIpOIeccax




HWroro no paznery 41

Pazmen 2. DiekTpuyeckue U MArHUTHBIE SIBJIEHUS

2.1. | DnexTpuyeckue 3apsibl. 6 0
3apsiikeHHbIE TeJIa M UX
B3auMoOelcCTBHE

19.12-
15.01

Habmiomenne wu  mpoBeneHue
OTBITOB MO 3JIEKTPU3ALUH Tel
IIPHU COIIPUKOCHOBEHUH u
nHAayknued. HaOmromenwe w
OOBsICHEHHEe  B3aUMOJACUCTBHS
OJTHOUMEHHO Y Pa3HOUMEHHO
3apsUKEHHBIX  Tell.  Perienue
3aJla4 ¢ MCIOJIb30BAHNEM 3aKOHA
Kynona. O0bsicHeHHe mpHHLIUTIA

JEeUCTBUS 3IEKTPOCKOIIA.
OObsicHEHHE SIBJIEHUI
3JIEKTpU3aLuU npu
COTIPUKOCHOBEHUH TEN Hu
WHAYKOAEH C WCIOIB30BaHUEM
3HAHUN 0 HOCHUTEIAX

AIEKTPUIECCKUX 3apsioB B
BemiecTBe. PacmosHaBaHme U
00bsACHEHHE SIBJICHUH
3JIEKTPU3ALUN B IO BCEJHEBHOU
JKU3HH. Hab6mronenue "
00BsACHEHHE OIIBITOB,
HWJUTIOCTPUPYIOIIHX 3aKOH
COXpaHEeHUs ANEKTPUYECKOTO
3apana. HaGaronenue H
00bsACHEHHE OIIBITOB 110
MOJICTHPOBAHUIO CHJIOBBIX
JUHUN  DIIEKTPUUYECKOrO  IOJIS.
Uccnenosanme JIeMCTBUS
AIEKTPUIECKOTO OJIs Ha
NPOBOJHUKU U  JUAJIEKTPUKH.
Pemenne 3amay  HA  3aKOH
COXpaHEHUS AIEKTPHIECKOTO
3apsna

YcerHbll ompoc,
[IncemenHsIit
KOHTPOJIb
[IpakTnueckas
pabota

resh.edu.ru PDIII,
school-
collection.edu.ru
Enunas Komnekius
HopP
Jhttps://infourok.ru/
«HpOYpOK»
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2.2.

IlocTOAHHBII JIeKTPUYeCKHI
TOK

36

15.01-
16.04

Habmtonenue pa3nuuHbIX BUIOB
JEHCTBHS DIEKTPUIECKOTO TOKa
1 OOHapyKEHUE STHX BHJOB
JIEUCTBUS B IOBCEAHEBHOM
*n3an. COOpKa U UCIIBITAHNE
SIEKTPUUECKOH 1enH
MOCTOSIHHOTO TOKa. M3mepeHue
CHJIBI TOKA aMIIEPMETPOM.
H3MepeHue 3J1eKTpUIeCKOro
HaIpsHKEHUS BOJIBTMETPOM.
IIpoBeneHme 3KCIIEPUMEHTOB 110
CPaBHEHHUIO XapaKTEPUCTUK
(éMKOCTH) pa3IMYHBIX
HCTOYHHMKOB TOKa (0aTapeek).
[IpoBenenne n oObsICHEHNE
OTIBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTb 3JIEKTPUIECKOTO
COTIPOTHBIIEHUSI TIPOBOAHHUKA

OT €ro JUTUHBI, TUIOMAN
MOTIEPEYHOTO CEYeHUS U
Marepuaia. Mccnenosanue
3aBUCHMOCTH CHJIBI TOKA,
MIPOTEKAIOIIETO Yepe3 Pe3UCTop,
OT COTIPOTUBIICHHSI PE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.
[IpoBepka npaBuia CIOXKEHHUS
HaIPSLKEHUM IPY 1I0CIIE0Ba-
TEJIHHOM COEANHEHUH JIBYX
pesuctopos. [IpoBepka nmpasuia
JUTSL CHJTBI TOKA TIPU
MapajuIeTIbHOM COETUHEHUN
pE3UCTOPOB.

AHanu3 cutyanui
[TOCIIEZIOBATENHHOTO U
MapajuIeTIbHOTO COSTMHEHUS
IIPOBOJHUKOB B JOMAIIIHUX
JNEKTPUIECKHX ceTsax. Pemenne
3a/1a4 ¢ UCTOJIH30BAHUEM 3aKOHA

YcerHbli ompoc,
[TuceMeHHBIH
KOHTPOITb
[IpakTuueckas
pabota

resh.edu.ru POIII,
school-
collection.edu.ru
Enunas Komnexkmus
OP
https://infourok.ru/
«HpOYpOK»
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Owma u popmyi pacuéra
JIEKTPUYECKOTO CONPOTUBICHUS
[IPH TIOCNIE0BATENh HOM U
napaiebHOM COeTUHEHUH
IIPOBOTHUKOB.
DKCIepUMEHTAITEHOE

MOJTBEP KACHUE TIPABHIT
Kupxroga. Pemenue 3agay ¢
HCHONb30BaHKEM 3akoHa Oma
Ui onHOM nenu. OnpenencHue
PabOThI AIEKTPUUECKOTO TOKA,
MIPOTEKAIOLIETO Yepe3 PE3UCTOP.
OrnpenaeneHre MOIHOCTH
3NEeKTPUIECKOT0 TOKa,
BBIIEIISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH
CHWJIBI TOKA, MMPOTEKAIOIIETO
Yepes JIaMITOUKY, OT HalpsDKEHUS
Ha Hel. [IpoBepka runoressl:
IIPU MOCTIEI0BATENEHOM
COCIMHCHUHU JIaMIIOYKH U
MIPOBOJIOYHOTO PE3UCTOPa
HaNPSDKEHUS CKIIAIbIBa FOTCS.
HSy‘IeHI/Ie BOJIbTAMIICPHBIX
XapaKTePUCTUK HETMHEHHBIX
3JIEMEHTOB (JIaMIIbI
HaKaJIMBaHWsl,
MOJTYTIPOBOAHUKOBOTO AMO/1A)
Onpenenenue KIIJ]
Harpesares. MccnenoBanue
peoOpa3oBaHus SHEPTUU MTPU
noagbEMe rpysa
3JIEKTPOABUTATEIEM.
OO0pscHeHne ycTpoiicTBa u
MPUHIIUIA AEHCTBUS TOMAIIHUX
3JIEKTPOHArpeBaTeIbHBIX
iprOopoB. OObSICHEHNE TPUIHUH
KOPOTKOT'O 3aMbIKaHUA 1




MPUHIMIA ASHCTBHS TUIABKUX
npenoxpanuteneil. Pemenuve
3aJ1a4 ¢ UCIOJIb30BAHUEM 3aKOHA
Hxoyns—IJlenna. Habmonenne
BO3HHUKHOBEHUS 3JIEKTPHIECKOTO
TOKA B JKUIKOCTH; B Ta3e

2.3.

MarHuTHbIe sIBJIEHUS

17.04-
7.05

UccaenoBanue MarduTHOT'O
B3aMMOJENCTBUSL  IMOCTOSHHBIX
MAarfiuToB. Nzyuenue

MAarHuTHOI'O II0JIA ITIOCTOSHHBIX
MarHuTOB NPH UX O0bEIUHEHUH
u  paspeneHuu. IIposenenue
OIIBITOB IO BU3YyaJIU3allUH I10JIA

MOCTOSIHHBIX MarHuToB.
N3yuenue SIBJICHUS
HaMariHnyvBaHUA BCIICCTBA.
UccnenoBanme JIeHCTBHS
ANEKTPUIECKOTO TOKa Ha
MarHuTHYIO CTPEIKY.
IIposenenue OITBITOB,
JIEMOHCTPHUPYIOIIUX

3aBUCUMOCTb CHUJIbI

B3aUMOJICHCTBHSI  KaTyIIKH C
TOKOM W MarHuTa OT CHJIBI U Ha
MpaBJICHUSI TOKa B KaTyllKe.

Ananuz CUTyalui
MIPAKTHYECKOTO MIPUMEHEHUS
ANIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTpOMCTBAX,

MIPOMBINTUICHHOCTH, MEIUITUHE).
N3yuenue nedcTBrUsi MArHUTHOTO
MoJsl Ha NPOBOJAHUK C TOKOM.

N3yuenue JIeUCTBUA
JJIEKTPOJBUIaTEIIA.

HUccnenopanue 3aBHCUMOCTH
CHUJIBbI TOKa uyepes

QJICKTPOABUTATEIIb oT

YceTHbIl ompoc,
[IuceMeHHbIH
KOHTPOITb
[IpakTuueckas
pabota

resh.edu.ru PODIII,
school-
collection.edu.ru
Enunas Komnekmnus
HoP
Jhttps://infourok.ru/
«HbOYpOK»
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HaIpsAKCHUA Ha HEM.

OO0BscHEHHE MIPUYHH
HEBBINOJHEHUA 3akoHa Owma.
N3mepenue KILJ
3JIEKTPOJIBUTaTEIbHON

YCTaHOBKU. N3yuenue
MIPaKTHYECKHUX MIPUMEHEHU I

3NIeKTpoABHTaTENicH (TPaHCIOPT,
OBITOBBIE YCTPOICTBA U AP.)

2.4. | DneKTpOMArHUTHAs WHAYKIMSA

1.05-
21.05

IIpoBenenue OIIBITOB o
HCCIIEIOBAHHIO SIBIICHUS
3NEeKTPOMArHUTHON  MHIYKIMH:
UCCIIEIOBAHUE U3MEHEHUI
3HAYEHUS u HaIPaBICHUS
MHAYKIIHOHHOTO TOKa. M3yuenue
JIEHCTBHUS 3JIEKTPOrE€HEPATOPA HA
MOJENHd. AHaIU3 NPOLECCOB HU
pelleHre KadeCTBEHHBIX 3a7ad,
CBSI3aHHBIX C MpeoOpa3zoBaHUEM
MEXaHUYECKOU DHEpPruu B
JNEKTPUIECKYIO Ha
JNEKTPOCTAHIUAX  PA3JIMYHBIX
TUNOB (Ha HEBO30OHOBIISIEMBIX H
BO300OHOBJISIEMBIX ~ MCTOYHHKAX
SHEPTHUH )

YcerHbll ompoc,
IMuceMeHHBII
KOHTPOJIIb
[IpakTuueckas
pabota

resh.edu.ru POIII,
school-
collection.edu.ru
Enunas Komnekmus
OP
Jhttps://infourok.ru/
«HpOYpOK»

Hroro no pazneny
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INOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosmnuecrBo yacos |/lara Buaebl, popMbI KOHTPOJISA
n/n H3Y4YEeHUA
BCEro | KOHTP | mpak
OJIbH | THYE
bie cKHe
pador | pabo
bl ThI
1. OCHOBHBIE TIOJIOKECHUS 1 0 0 2.09-11.09|Y cTHBIi# ompoc
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUH CTPOCHHUS BEIICCTBA
2. Mopenu TBEPIOTO, KUJKOTO U 1 0 0 2.09-11.09|Y cTHeIi ompoc
ra3000pa3HOro COCTOSTHUMN
BEIICCTBA
3. TemoBoe paciiupeHue U CKaTue 1 0 0 2.09-11.09|Y cTHbI orpoc
4, TemnoBoe aBUKEHUE. 1 0 0| 12.09- | YcrubIii onpoc
Temmneparypa. BHyTpeHHSss 18.09
SHEpTrus
5. CrnocoObl U3MEHEHUS 1 0 0| 12.09- | YcrubIii onpoc
BHYTPEHHEH dHEPTUM Tena 18.09
6. Pemrenue 3anaq 1 0 0 12.09-| [TnceMeHHBIH KOHTPOJIb
18.09
7. TennonpoBoAHOCTH 1 0 0| 19.09- | Ycrusrii onpoc
25.09
8. Kounsekuus. U3nyuenue 1 0 0 19.09-| YcTHbI# ompoc
25.09
0. Pemenwue 3amau 1 0 0 19.09-| YcTHBIH ompoc
25.09
10. KonuuecTBO TEMIOTHI. 1 0 0 [26.06-2.10| YcTHBIit onipoc
EvHMIBI KOTMYeCTBA TETIOTHI
11. V nenpHas TEIIOEMKOCTD 1 0 0 [26.06-2.10| YcTHBIit onpoc
12. Pacuer xonudecTBa TEIIOTHI, 1 0 0 [26.06-2.10| YcTHBIif ompoc
HEOOXOJUMOTO JIJIsl HaTrPEeBaHHUSI




TCJIa UKW BBIACIIAICMOI'O UM TIpH
OXJIAXKACHHUHU

13. Pemrenue 3amau 3.10-9.10| YcrHbIii onpoc
14. Pemenue 3amau 3.10-9.10| [TnchbmMeHHBII KOHTPOJIb
15. JlaboparopHas paborta Nel 3.10-9.10| Jlaboparopnas paboTa
16. Pemrenue 3amau 10.10-| YcTHbIit onpoc
16.10
17. JlaboparopHas pabota Ne2 10.10-| JlaboparopHas paboTa
16.10
18. Pemrenue 3amau 10.10-| YcTHBIH ompoc
16.10
19. Pemenue 3amnau 17.10-| IIuceMeHHBIN KOHTPOJIb
23.10
20. DHeprus ToIMBa. Y IejabHas 17.10-| YcTHbI# ompoc
TEIUIOTa CTOPaHUs 23.10
21. Pemenue 3amau 17.10-| YcTHBIi omipoc
23.10
22, 3aKOH COXpaHEHMS U 24.10-| YcrHbIl ompoc
MIPEBPAICHIS SHEPTUU B 28.10
MEXaHHYECKUX U TEIIOBBIX
mporeccax
23. KonTponbnas padora Nel 7.11-13.11| KonTtponbHas padoTa
24, ArperaTHble COCTOSHHUS 7.11-13.11| YcrHbli ompoc
BemiecTBa. [InaBnenue u
OTBEpJICBaHHE
KPUCTALTUYECKHX TEJl.
25. Pemenue 3amau 7.11-13.11| YcTHBIi omipoc
26. Pemtenue 3agau 14.11-| ITucbMeHHbBIN KOHTPOJIb
20.11
27, I'paduk nnaBieHus u 14.11-| YcTHbIl onpoc
OTBEp/IeBaHUs. Y IeNbHAs 20.11
TEeIJI0Ta TUIaBJIECHUS
28. Pemenue 3amau 14.11-| YcTHBIH omipoc




20.11

29. Pemenue 3amau 21.11-| [IucbMeHHBII KOHTPOJIb
27.11
30. Wcnapenne. HacoiieHHbIN 1 21.11- VYeTHbli onpoc
HEHACHIIICHHBIH map. 27.11
Konpencauus. [ornomenue
SHEPIHUHU TPU UCIIAPCHUU
KUJIKOCTU U BBIJICIICHUE €€ TPU
KOHJICHCAIIMU T1apa.
31. Pemenue 3amau 21.11- YcTHbIM onpoc
27.11
32. Pemrenue 3amau 28.11-4.12| YcTHBIi omrpoc
33. Pemenue 3amau 28.11-4.12| [TucbMeHHBIH KOHTPOJIb
34. Kunenwue. 28.11-4.12( YcTHBI# onpoc
35. Pemenue 3amau 5.11-11.12| YcTHBI# onpoc
36. Pemenwue 3amau 5.11-11.12| YcTHBIH ompoc
37. BnaxxnocTs Bo3yxa. CiocoOsl 5.11-11.12| JlabopaTtopHas pabota
oTpeeNeHus BIaKHOCTU
Bo3ayxa. Jlaboparopnas padota
Ne3
38. Pemenwue 3amau 12.12-| YcTHBIN ompoc
18.12
39. Pemrenue 3anau 12.12- VYcTHbI# onpoc
18.12
40. KonTponbnas padorta Ne2 12.12- KonTponbhas pabora
18.12
41 3auer no Teme «TermnoBbie 19.12-| 3auer
SIBJICHHUSI 25.12
42. DnekTpu3anus Ten npu 19.12- VYceTHBI onpoc
COMPUKOCHOBEHHUHU. 25.12

B3anmoaeiicTBre 3apsyKeHHBIX




TCII.

43. DIEKTPOCKOI. IIEKTPUIECKOE 19.12- VYcrHblit onpoc
noiie 25.12

44, Pemrenue 3amau 26.12- | YcTHBI onpoc

28.12

45. JlenumMocCTh 3EKTPUYECKOTO 26.12- | YcTHBI onpoc
3apsna. DnekTpoH. CtpoeHue 28.12
aTOMOB

46. OObscHEeHnE TEKTPUIECKUX 9.01-15.01| YcrHsblit onpoc
SIBJICHU

47. Pemrenue 3amau 9.01-15.01| YcTHslit onpoc

48. [IpoBOAHMKH, TOJTYIIPOBOJHUKH 9.01-15.01| YcTHsIi ompoc
Y HETIPOBOTHUKH
ANEKTPUYECTBA.

49, DNEeKTPUYECKUM TOK. 16.01-| YcTHBIH ompoc
HCcTOYHMKH 3TIEKTPUYECKOTO 2201
TOKa.

50. DnexTpuueckas Lemnb U ee 16.01- VYcTHBIN onpoc
COCTaBHBIE YaCTH. 22.01
DNEeKTPUIECKHI TOK B
MeTaax.

ol. Pemenue 3amau 16.01- VYcTHBIN onpoc

22.01
52. Pemenue 3amau 23.01-| [TucbMeHHBII KOHTPOIb
29.01

53. JleiicTBue AIEKTPUIECKOTO 23.01- VYcTHbIl onpoc
TOKa. Hampasnenue 29.01
AIIEKTPUYECKOTO TOKA

54. Cuna Toka. EAMHUIIEI CUITBI 23.01- YcTHbI# onpoc
TOKa 29.01

95. Awmnepmetp. 3mepenne cuiibt 30.01-5.02| JTaGopaTopHasi pabota
Toka. JlaboparopHas paboTta
No4

56. DReKTpUUECKOe HANIPSKEHHE. 30.01-5.02| YcTHblit onpoc

EnvHunel HanpsokeHus.




57.

Boasr™merp. M3mepenue
HaIpPsDKEHUA. 3aBUCUMOCTh
CHJIbI TOKA OT HAIIPSAXKCHUA.

30.01-5.02

VYcerHbll onpoc

58. DNEKTPUUECKOE COIIPOTUBIIEHUE 6.02-12.02| YcrHsIii onpoc
MIPOBOTHUKOB.
59. Enunune! conpotuBieHus. 6.02-12.02| JTabopaTopHas pabota
JlaGopaTopHas padota No5
62. 3akoH OMa aJig y4acTka 1enu 6.02-12.02| YcTHbli onpoc
61. Pemrenue 3amau 13.02-
19.02
62. Pacuer conpoTuBnenus 13.02- VYcTHBI onpoc
MPOBOJHUKOB. Y IEIbHOE 19.02
COIIPOTHBIICHHUE
63. [Ipumeps! Ha pacueT 13.02- VYeTHbli onpoc
COIIPOTHBIICHUS ITPOBOJIHUKA, 19.02
CHJIBI TOKA U HATIPSKEHHUSL.
64. Pemenue 3amau 20.02-{ YcTHBI# ompoc
26.02
65. Pemrenue 3amaq 20.02- [TucbMeHHBIN KOHTPOJIb
26.02
66. Peocratel. JlaGoparopHas 20.02- JlaboparopHnas pabota
pabota Ne6 26.02
67. JIaGoparopHas padora Ne 7 27.02-5.03| JTaboparopHas pabota
68. [TocnenoBarensHOE 27.02-5.03| YcTHbli onpoc
COIPOTHBIICHUE MTPOBOTHIUKOB
69. Pemenwue 3amau 27.02-5.03| YcTHBIH ompoc
70. [TapannensHoe coenMHEHNE 6.03-12.03| YcrHbIit ompoc
MTPOBOTHUKOB
71. Pemenue 3amau 6.03-12.03| YcTHBIi1 ompoc
72. Pemrenue 3anau 6.03-12.03| YcTHbIi ompoc
73. KontponbHast pabora Ne3 13.03-| KonTponbHas paboTa
19.03
74. PaGora u MomHOCTH 13.03-| YcTHbIi ompoc




QJICKTPHUYCCKOI'0 TOKa

19.03

75. Pemenwue 3amau 13.03-| YcTHbIii onpoc
19.03
76. Enuauib paboTs 20.03-| YcrHbIii onpoc
AIEKTPUIECKOTO TOKa, 23.03
MIPUMEHSIEMBIE Ha ITPAKTUKE.
77, JIaGoparopnas padota Ne8 20.03-| JTaboparopHas pabota
23.03
78. HarpeBanue nmpoBOIHUKOB 3.04-9.04| YcrHblii onpoc
ANEKTPUYECKUM TOKOM. 3aKOH
Jxoynsa- Jlenna
79. Pemenue 3amau 3.04-9.04 | YcTHBI# onpoc
80. Konpnencaropst 3.04-9.04 | [TuceMeHHBIN KOHTPOJIb
81. Pemenue 3amau 10.04-| YcTHbIit omipoc
16.04
82. Jlamna HaKaJIMBaHUSI. 10.04- VYcrHblit onpoc
DJIEKTpUYECKHUE 16.04
HarpeBaTeIbHbBIC MPUOOPEL.
Kopotkoe 3aMbIKaHUE.
[Ipenoxpanurenu
83. KonTpomnbras padorta N4 10.04- KonTponbras pabota
16.04
84. MarnuTtHoe noje. MarautHoe 17.04-| YcTHBIN ompoc
T0JI€ MPSIMOTO TOKA. 23.04
MarsuTtHble TUHUU
85. Pemenwue 3amau 17.04- YcTHBII oTpoc
23.04
86. MarsuTHOe noje KaTylKu ¢ 17.04- Jlaboparopnas paboTa
TOKOM. DJIEKTPOMArHUTHI ¥ HX 23.04
npuMmenenue. JlabopaTopHas
pabota Ne9
87. [TocTostHHBIE MATHUTHI. 24.04-| YcTHbIi onpoc
MarsnuTHO€ noJjie NOCTOSHHBIX 30.04
MarHuTOB. MaruuTHoe mose
3emun
88. JleficTBE€ MarHUTHOTO TOJISL HA 24.04- VYcrHblit onpoc
MIPOBOJTHUK C TOKOM. 30.04

DNEeKTPUYECKUM IBUTATENb.




89. JIaGoparopnas padota Nel0 1 24.04- JlaGoparopHas pabota
30.04

90. KontponbHas padota Ne5 1 1.05-7.05| KonTposbsHas paboTta

91. WNHIyKIMs MarHuTHOTO TIOJIS 1 1.05-7.05 | YcrHslii onpoc

92. MarHuTHBIH TOTOK 1 1.05-7.05 | YcrHbI ompoc

93. SIBneHne  ANEKTPOMAarHUTHOM 1 8.05-14.05| YcrHblii onpoc
HUHIYKIUH

94. Pemenue 3amau 1 8.05-14.05( YcTHbIit onpoc

95. Jlaboparopnas padora Nell 1 8.05-14.05| JTabopaTtopHas pabota

96. Pemenwue 3amau 1 15.05-| YcTHBIH ompoc

21.05
97. KonTponbnas padota Neb 1 15.05- KonTponbras padbora
21.05

98. [ToBropenue kypca ¢usukm 8 1 15.05- YcTHBIH onpoc
KJ1acc 21.05

99. IToBropenue kypca ¢uszuxu 8 1 22.05- VYeTHbli onpoc
KJtacc 28.05

100. IToBropenue kypca ¢uszuxu 8 1 22.05- VYeTHbli onpoc
KJacc 28.05

101. [ToBTOpenune kypca ¢uszuku 8 1 22.05- VYcTHBIl onpoc
KJ1acc 28.05

102. [ToBropenue kypca ¢uszuxu 8 1 29.05- YcTHBIN onpoc
KJacc 31.05

OBUIEE KOJIMYECTBO YACOB I10 102 11

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
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MATEPHAJIbHO-TEXHUYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA

YYEBHOE OBOPYJAOBAHHUE

MynbeTuMenuitHoe conpoBoXxaeHue, Tadbauna, KM, kapTodku, 2i1. J0CKa.

OBOPYJIOBAHME /LIl [IPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIAI

Komruiekt u3 ¢usnueckoit madopatopun «L- MUKpO».



