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PabGouyasi nporpamma no ¢pusuke 1js 8 Kiacca
OCHOBHOI1 00111€00pa30BaTeILHOM HIKOJIBI
IosicHuTeEIbHAA 3aNIMCKA

CBenenus 0 mporpamme

Hacrosimias nporpaMma cocTaBiieHa Ha OCHOBE

" QOPUMEPHOM TOCYJAapCTBEHHOM NpOrpaMMmbl MO (PU3MKE i1 OCHOBHOM IIKOJIBI, PEKOMEHAOBAHHOW JlemapramMmeHToOM
00pa3oBaTEIbHBIX MPOrPAMM U CTaHAAPTOB oO01Iero oopa3zoBanus MunuctepcTBa obpazoBanusi Poccuiickoit denepanuu.
(ITpukaz MwunoOpazoBanus Poccuu ot 05. 03. 2004 r. Ne 1089 “O0 yrtBepxkaeHuu QeaepaibHOTO KOMIIOHEHTA
rOCyIapCTBEHHBIX 00PAa30BATEIbHBIX CTAHIAPTOB HAYAJIbHOTO OOIIEr0, OCHOBHOTO OOIIETO U CPEAHETO (IIOJIHOTO) OOIIETOo
obOpazoBanus’.) (moarotoBwin:B.O. Opnos, O.®. Kabapaun, B.A. Koposun, A.IO. Ilentun, H.C. Ilypsimesa, B.E.
®pankuH) ©W aBTOPCKOW y4eOHOW mporpamMmbl 1Mo (HU3WKe UIsi OCHOBHOM WIKOJBI, 7-9 kiaccel ABTOpPBI: A. B.
Hepbimkun, H. B. ®uaonouy, E. M. I'yrHuk., [Ilpoda, 2013

» VMK mo ¢usuke ais 7 — 9 KiIaccoB IS peav3aiii JaHHONW aBTOPCKOM MPOTPaMMBI.

JaHHbIN yueOHO-METOANYECKUN KOMIUIEKT peau3yeT 3ajauy KOHIIEHTPUYECKOro MPUHIIMIIA OCTPOEHUs! Y4eOHOTO MaTepuaia,
KOTOPBIN OTpa)xaeT Uaer0 GopMUPOBAHUS LEIOCTHOTO MPEACTABICHUS O (PU3UUECKON KapTUHE MUpA.

Coneprkanue 00pa3oBaHusi COOTHECEHO ¢ DeepalibHbIM KOMIIOHEHTOM TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa.

Pabouas mporpamma AeTanu3upyeT U pacKpbIBacT COAEpIKAHHME NMPEAMETHBIX TEM OOpa30BaTENBbHOIO CTAHIApPTa, ONPEAEISAET
oO0IIyI0 CTpaTeruo o0ydeHUsl, BOCIUTAHUS M PAa3BUTHS yYalllUXCAd CPEACTBAMHU y4eOHOro MpeAMeTa B COOTBETCTBUU C LEISIMU
u3ydyeHus ¢(usuku. Pabodass mporpamMma gaeT pacnpefelieHue Y4YeOHbBIX 4acoB IO pasfenaM Kypca U IOCIEA0BaTEIbHOCTh
M3Y4YEHUs pa3lenoB (PU3HKHU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKU y4eOHOTO MPoliecca, BO3PACTHBIX
0COOEHHOCTEN ydaluxcs, onpeaeiseT Habop OMNbITOB, JEMOHCTPUPYEMBIX YUUTENIEM B KJlacce, JIaDOpaTOPHBIX U MPAKTUYECKUX
paboT, BHIMOJHAEMBIX yYAIIUMHUCH.



YueOnuk«dusnka. 8 kinacc. YueOHuk» aBTop A. B. [lepoIkus, 1 00111e00pa3oBaTe/IbHBIX YUPEKICHUH, BXOISIINN B COCTaB
YMK 1o dusuke mis 7-9 knacco, pekoMeHnoBaH MunuctepctBoM obpazoBanusi Poccuiickoit @enepanuu (I1pukas
Munob6puayku Poccuu 19 nexadpst 2012 r. Ne 1067 «O6 yTBepxkaeHuu deaepaibHbIX epeyHell yueOHMKOB, PEKOMEHI0BAaHHBIX
(TOTYIIEHHBIX ) K UCTIOJIB30BaHHIO B 00pa30BaTEIbHOM ITPOIIECCe B 00Pa30BATEIBHBIX YUPESIKICHUSIX, PEATU3YIOIINX
oOpa3oBaTeNbHBIEC MPOrPaMMBbI 00IIETO0 00pa30BaHUS M UMEIOIIMX TOCYAapCTBEHHYIO akkpeauTanuio, Ha 2013/2014 yueOHbIi
ro» [lpunoxenne 1 Ne 1247)

Hesn u3yyenus

N3yuyenue (pr3mMKHu B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTUKEHUE CIEAYIOLINX 1IEJICH:
yceoenue 3Hanuil 0 GyHIaMEHTaNbHBIX (PU3UUYECKUX 3aKOHAX W NPHUHIMNAX, JEXKAIIUX B OCHOBE COBPEMEHHOU (pr3myeckoi
KapTUHBI MUpPa; HauboJee BaKHBIX OTKPBITHSIX B 00JaCTH (DU3UKU, OKA3aBIIUX OIMPEACIIAIONIee BIUSHUE HA PA3BUTHE TEXHUKH
Y TEXHOJIOTUHX; METOAAX HAYYHOI'O MO3HAHUS PUPOJIBL;
osadenue yMeHuaMu POBOJIUTh HAOIIO/ICHNUS, TUIAHUPOBATh U BBITIOIHATH SKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH
MOJIEIH, MPUMEHSITh MOJYYEHHbIE 3HaHUS MO (U3UKE 71 OOBACHEHUS Pa3HOOOpPa3HbIX (DU3NUECKUX SBJICHUNW M CBOWCTB
BEIIIECTB; MPAKTUYECKOTO HCMOJb30BaHUS (PU3MYECKUX 3HAHUN, OLIEHUBATh JOCTOBEPHOCTh E€CTECTBEHHOHAYYHOU
uH(popmanuu;
pazeumue TO3HABATEIbLHBIX UHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce MpUoOpeTeHHs 3HAHUM
U yMEHUU MO (PU3UKE C HCIOJIH30BAHMEM PA3JIMYHbIX HCTOYHUKOB HH(OpPMAIMU U COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTHUH;
6éocnumanue yOSXKICHHOCTA B BO3MOXKHOCTH TO3HAHHS 3aKOHOB MPHUPOIBI, UCIIOJIB30BAHUS NOCTHKEHUN (pu3uku Ha 61aro
Pa3BUTHS YEJIOBEUYECKOM IMBUIIM3AIMU; HEOOXOAMMOCTH COTPYAHUYECTBA B MPOIECCE COBMECTHOTO BBIMOJHEHUS 3ajady,
YBOKUTEJIIBHOTO OTHOIIEHHWS K MHEHHUIO OIIMOHEHTa NpH OOCYXJACHUU MpOoOJIeM €CTECTBEHHOHAYYHOIO COACPKAHUS;
FOTOBHOCTH K MOPaJIbHO-3TUYECKOW OILICHKE HCMOJIb30BaHUS HAYYHBIX JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3alUTYy
OKPYKarOIIEU CPEBI;
UCNOIb306aAHUE NPUOOPEM EHHBIX 3HAHUI U YMEHUIl ]ISl PeIIeHUs TPAKTUYECKHUX 3a/1a4 OBCEAHEBHOM KU3HU, 00eCIIeueHus
06e30macHOCTH COOCTBEHHOM JKU3HU, PAIMOHATBLHOTO MPUPOJIONIOIB30BAHUS M OXPAHbI OKPY>KAIOIIEH CpeIbl.



3agaum u3sy4eHus

e  PabGouas mporpamma npeaycMaTpuBaeT (OPMHUPOBAHHUE y MKOJILHUKOB 00IIEeydeOHbIX YMEHUI U HABBIKOB, YHUBEPCATHHBIX
CIOCOOOB JIESITEILHOCTH U KIIFOUEBBIX KOMIIETEHIIUM.

[TpuopuTeTamu sl IKOJIBHOTO Kypca (PU3MKU HA 3Tarlie OCHOBHOTO 00I11Ier0 00pa3oBaHus ABJISIOTCS (OPMUPOBAHUE:

MeTanpeIMeTHBIX KOMIETEHI U, B TOM YUCJIE

Ilo3naBaTesibHasI A€ATEJIbLHOCTD:

¢ JHCIOJb30BaHUC JJIA IMO3HAHHA OKPYKAIOIICIO MHpPA PA3JIMYHBIX CCTCCTBCHHOHAYYHBIX MCTOIOB!: Ha6JII-O,Z[eHI/I€, HU3MCPCHHC,
OKCIICPUMCHT, MOACIIUPOBAHHC,

e (opmupoBaHue ymeHuM paznuuath (PakThl, TMIIOTE3bI, MPUYUHBI, CIEACTBUS, I0KA3aTEIbCTBA, 3AaKOHBI, TCOPHH;
® OBJIAJICHUE aJICKBATHBIMU CIIOCOOAMM PEILICHUS TEOPETUUECKUX U IKCTIEPUMEHTATBHBIX 3a/1a4;

® TPUOOPETEHHE ONBITa BBIABUKCHUS THUIIOTE3 JII OOBICHEHMS] H3BECTHBIX (DAKTOB W DKCHEPUMEHTAIBHOW TPOBEPKH
BBIJIBUTAEMBIX TUIIOTES.

NudopManiuoHHO-KOMMYHUKATHBHAS 1€ATEJIbHOCTD:

® BJAJCHUE MOHOJOTUYECKON M JUATOTHYECKON peubto. CIIOCOOHOCTh MOHMMATh TOYKY 3PEHUS COOCCEIHHMKA U TPU3HABATH
MPaBO HA UHOE MHEHHE;

® HCIOJBb30BaHUC JJIA PCIICHUS ITO3HABATCIbHBIX U KOMMYHHUKATUBHLBIX 3aa4 pa3IMYHbIX KCTOUYHHUKOB I/IH(l)OpMaHI/II/I.

PeduiekcuBHas 1eATEJIbHOCTD:

® BJAJCHHE HABBIKAMU KOHTPOJS M OLEHKUM CBOEU JEATEIIBHOCTH, YMEHHUEM IPEABUIECTH BO3MOXKHBIE PE3YJIbTAThI CBOUX
JICUCTBUM:

e opraHuzanus yueOHOU AESITEIBHOCTU: MOCTAHOBKA €N, TUIAHUPOBAHUE, OTIPE/ICTICHIUE ONTUMAIBHOTO COOTHOIICHUS TIEIH U
CpEICTB.



npeaAMeTHBIX KOTHUTUBHBIX M CIeNMAJIbHBIX 3HAHUM:
B pe3ynomame uzyuenusn gpuzuxu y4eHuK 00.J121ceH
3HATH/TIOHUMATH

e cmbic nowsamuil: GU3NUECKOe SBJICHKE, (PU3MUSCKUN 3aKOH, BEIIECTBO, B3aUMOJICHCTBHE, JICKTPHUICCKOE TI0JIe, MAarHUTHOE
T0JIe, aTOM, aTOMHOE SPO;

L CMbICI d)u3uqec1<ux eesiuvun: BHYTPCHHAA OHCPIUSA, TCMIICpATypad, KOJUMUYCCTBO TCIJIOTHI, YACIbHAA TCINIOCMKOCTD,
BJIA’)KHOCTb BO31YyXa, SHGKTpI/I‘IeCKI/Iﬁ 3apsaa, Cujla JJICKTPUYCCKOI'O TOKaA, JJICKTPUYCCKOC HAIPAKCHUC, IJICKTPHUYICCKOC
COIIPOTUBJICHUC, pa60Ta N MOIIHOCTDB JJICKTPHUYCCKOI'O TOKA, q)OKYCHOG pacCTOAHNC JINH3EI,

o CMbICIl d)usultecxux 3AKOHO06: COXPAaHCHUA SHCPIUH B TCINIOBLIX IIPOHCCCAX, COXPAHCHHUA IJICKTPHUICCKOTI'O 3apsaaa, Owma JJIA
y4aCTKa BHGKTquCCKOﬁ OCIIN, H)KOYJUI-.HGHL[&, HpHMOJ’IHHCﬁHOFO PaCIIpOCTpaHCHUA CBCTA, OTPAKCHHUA CBCTA.

yMeTh

U ONUCHIBAMb U 00BACHAMD dm&’ultecmte Ae6j1eHuA: TCILUIOIIPOBOAHOCTb, KOHBCKINIO, U3JIYUYCHUC, HCIIAPpCHUC, KOHACHCAILIUIO,
KHIICHUC, IUIABJICHHUC, KPHUCTAJUIN3alIUI0, JJICKTPU3AIHUIO TCII, BSaHMOHeﬁCTBHe QJICKTPUYCCKUX 3apsAa0B, BBaHMOHeﬁCTBHe
MAar"auToOB, ,Z[CﬁCTBH@ MAaraMTHOI'O ITIOJIAA Ha IIPOBOAHUK C TOKOM, TCILIIOBOC I[ef/'ICTBI/Ie TOKa, JICKTPOMAIHUTHYIO WHAYKIHIO,
OTPAXKCHUC, ITPCIIOMIICHHUC U JUCIICPCHIO CBCTA,

e  ucnoavzoeambv puzuuecKkue npuOOPvLl U UZMEPUMENbHbIE UHCMPYMEHMbL 0711 U3IMEPEeHUA (UIUYECKUX GENUYUH:
TEMIIEpaTyphl, BIAKHOCTH BO3yXa, CHJIbl TOKA, HANPSDKCHHs, JIEKTPUUYECKOTO COMPOTUBIIEHUS, PabOThI U MOITHOCTU
3JIEKTPUYECKOTO TOKA;

e nmpeocmaenAms pe3yabmamsl UIMEPEHUN ¢ NOMOUbI0O MAOaUY, ZPAPUKOE U 6bIAGIAMb HA IMOI OCHOBE IMNUPUUECKUE
3aeucumocmu: TEMIIEPATypbl OCTBIBAIOILIEIO Tejla OT BPEMEHM, CHJIBI TOKA OT HANpsDKEHMsT Ha y4YacTKe LENH, yria
OTpa)K€HUs OT yIJia MaJeHusl CBETa, yria NpeOMJICHHs OT yria NaJeHus CBEeTa;

e gbIpadcamp pe3ynomamol U3MEPEHUN U pacuemos ¢ eounuyax MexcoyHapooHoul cucmemol;



L npueodumb npumepsl NPpAKMUUYECKO20 UCROJIb306AHUA dmsuuecxux 3HAHUU O TEIUIOBBIX U QJICKTPOMAIrHUTHBIX
SIBJICHUAX

U peuiambs 3a0auu Ha npumenernue U3yueHnoblx ¢u3uuec1<ux 34KOHO08,
L ocyuiecmaeiambsy CAMOCMOAMENBHBLU NOUCK uH¢0pMaHI/II/I CCTCCTBCHHOHAYYHOI'O COACPKAHUA C HCIIOJb30BAHUCM
Pa3INYHbIX UCTOYHHUKOB (y‘-Ie6HBIX TCKCTOB, CIIPABOYHBLIX W HAYYHO-IIOIIYJISAPHBIX HSHaHHﬁ, KOMITBIOTCPHBIX 0a3 JaHHBIX,

pecypcoB Uuteprera), ee 00pabOTKy W TpeaCTaBlIeHHWE B pasHbIX (opMax (CIOBECHO, € TIOMOIIbI0 TpaduKoB,
MaTeMaTHYECKUX CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

HCIIO0JIB30BaThb IIpPIOﬁpeTeHHbIe SHAaHUS U YMCHMA B HpaKTI/I‘IeCKOﬁ ACATCJIBbHOCTH " HOBCCHHCBHOﬁ JAKU3HU OJIA:

e  o0ecrieueHus: 6€30MACHOCTH B MPOIECCE UCTIOJIB30BAHUS JIEKTPOOBITOBBIX MPUOOPOB, DNEKTPOHHON TEXHUKHU;
e KOHTPOJIS 32 HCIIPABHOCTHIO 3JIEKTPOIPOBOJIKM B KBAPTUPE.

MecTo 1 poJib Y4eOHOr0 Kypca B y4eOHOM ILIaHe 00Pa30BaTeJbHOI0 yYpe:KIeHUs

VYuebnsiii npeametr «dusuka» B OCHOBHOM 00111€00pa30BaTEIbHON IIKOJE OTHOCUTCSA K YUCITY 00S3aTE€IbHBIX U BXOJUT B
denepanbHbIi KOMIOHEHT Y4€OHOTO IJIaHa.
Ponb ¢pusuku B yueOHOM TUTaHE ONPENEIISETCS CACAYIOMUMHA OCHOBHBIMH ITOJIOKCHUSIMH.
Bo-niepBeixX, (u3mveckas Hayka sBisieTcs (YHIAMEHTOM €CTECTBO3HAHUS, COBPEMCHHOW TEXHUKHM M COBPEMEHHBIX
MIPOU3BOACTBEHHBIX TEXHOJOTHM, TTIO3TOMY, H3ydas Ha ypoKaxX (PH3WKH 3aKOHOMEPHOCTH, 3aKOHBI ¥ TIPUHIIHITHL:
® yYaluecs MoyJaroT aJeKBaTHBIC MTPEACTABICHHS O PEATBHOM (PU3UIECKOM MHDE;
® TIPUXOJAT K MOHUMAaHHUIO U OoJiee rITy00KOMY YCBOCHHIO 3HAHUN O IPUPOJAHBIX M TEXHOJIOTHYECKUX MPOIECCax, N3yuyaeMbIX Ha
ypokax ouonioruu, (pu3ndeckoi reorpagpuu, XMuMUH, TEXHOJIOTUH;
® HAYMHAIOT Pa30upaThCs B YCTPOMCTBE W MPUHIIMIE JEHCTBUS MHOTOUYMCICHHBIX TEXHHMYECKHUX YCTPOWCTB, B TOM YHCIIE,
IITUPOKO HMCIOJIb3YeMBIX B OBITY, M ydaTcs O€30MacHOMYy W OEpeKHOMY HCIOJIb30BAHUIO TEXHHWKH, COOIIOACHHUIO TPABHI
TEXHUKH 0€30MTaCHOCTH M OXPaHbI TPya.
Bo-BTOpBIX, OCHOBY M3ydeHHs PU3UKH B IIIKOJIC COCTABISACT METO] HAYYHOTO TTO3HAHUS MUPA, TIOITOMY YYaIIHECs:



® OCBaMBAIOT HA MPAKTHKE SMIIMPHUYECKUE U TEOPETUYECKHE METOJbl HAYYHOTO IO3HAHHUSA, YTO CHOCOOCTBYET MOBBIIICHUIO
KayecTBa METO/I0JIOTHYECKUX 3HAHUN;

® OCO3HAIOT 3HAYCHHE MATEMATUYECKUX 3HAHUN U y4aTCs MPUMEHSITh UX TP PEIICHUH IIKUPOKOTO Kpyra npobdiaem, B TOM YHCIIe,
Pa3HO0Opa3HBIX (GU3UUECKHX 3a/1a4;

® MPUMEHSIOT METOJ] HAyYHOTO IMO3HAHHS TMPHU BBHIMIOJHEHUH CaMOCTOSITCIBHBIX yUEOHBIX M BHEYYEOHBIX HCCIICAOBAHUN H
MPOEKTHBIX PadoT.

B-Tperpux, mpu u3ydeHUH (DU3MKH y4Yalluecs CHCTEMAaTH4YecKH padoTaioT ¢ MHQopmanuedl B Buae 0a3bl (HaKTUYECKHX
JTaHHBIX, OTHOCSAIINXCS K U3Yy4aeMOU Tpymie sSBICHUH U 00BeKTOB. DTa nHpOpMAIHs, IPEACTaBICHHAS BO BCEX CYIIECTBYIOIINX
B HACTOSIIIEE BPEMsI 3HAKOBBIX CHCTEMax, KiacCHUpHUIUpyeTcs, 0000IIaeTcss U CHCTEMaTH3HPYETCs, TO eCTh IMpeodpasyercs
yJaluMucs B 3HaHHE. Tak OHM OCBaWBaIOT METO/IbI CAMOCTOSITEIHHOTO TTOTyYEHUS 3HAHHUS.

B-ueTBepThIX, B mpoliecce n3ydeHus: GU3UKN yJaluecss OCBaMBalOT BCE OCHOBHBIE MBICIUTEIbHBIC ONEpPAIUH, JIekKaIIne B
OCHOBE TI03HABATEILHOU e TEIHHOCTH.

B msATBIX, HCTOpHYECKUE aCTIEKThI (PU3UKH IMO3BOJISIOT YYAIIUMCS OCO3HATh MHOTOTPAHHOCTh BIIUSHUS (PU3NICCKON HAYKHU U
ee UJeH Ha pa3BUTUE IMBUITH3AIINH.

Takum oOpaszom, mpenoaaBanne (HU3UKUA B OCHOBHOW MIKOJIE TO3BOJSIET HE TOJBKO peajn30BaTh TPEOOBAHHS K YPOBHIO
MOJITOTOBKH yYaIllUXCs B TMPEAMETHOW OOJIACTH, HO M B JIMYHOCTHOW M METANPEIMETHON 00JacTIX, KaK ATO MPEAYCMOTPEHO
®I'OC 0CHOBHOIO 0011IETO 0OpA30BaAHUS.

Ili1anupyemplii YpOBEHb NOATOTOBKH Y4aLIUXCH

TpebGoBaHus K ypOBHIO MTOATOTOBKY OTBEYAIOT TpeOoBaHusaM, chopmynupoBanubiM B DI'OC, u npoBoAITCS HIKE.
[IpeameTHbIMU pe3yibTaTaMu U3YYeHUS (UBHKHU B § KIacce sIBISIOTCS:
NMOHUMAHMNE!

* ¥ CIIOCOOHOCTH OOBSICHATH (M3MUECKHUE SIBJICHUS: KOHBEKITUS, U3TyUYeHUE, TETUIONPOBOIHOCTh, I3MEHEHUE BHYTPEHHEH
SHEPruM Teja B pe3ysibTaTe TeIIonepeaadyu Wik padoThl BHEITHUX CHJI, UCTIapeHUe (KOHEH CalMs) U TUIaBjieHue (OTBEpACBAHUE)
BEIIIECTBA, OXJIAXKEHUE KUJIKOCTH MPU UCTIAPEHUH, KUTICHUE, BBITIAJICHUE POCHI, dJIEKTPU3aLIUs T, HArpeBaHUE MPOBOIHUKOB
AIEKTPUUECKUM TOKOM, JIEKTPUUECKUN TOK B METAJIaX, AJIEKTPUUECKHUE SBJIICHUS C TIO3UIIMHU CTPOCHUS aToMa, IeHUCTBUS
AJIEKTPUYECKOTO TOKA, HAMArHUYEHHOCTh JKeJie3a U CTall, B3aUMOJICHCTBUE MarHUTOB, B3aUMO/ICHCTBUE TTPOBOIHUKA C TOKOM U



MarHUTHOM CTPCIJIKH, I[GﬁCTBHC MAaravTHOTO II0JIA Ha ITPOBOJHHUK C TOKOM, HpﬂMOJ’II/IHeI\/’IHOG pacipoCTpaHCHUC CBCTA,
O6p8,30BaHI/I€ TCHHU U ITIOJIYTCHU, OTPAKCHHUC U IIPCIIOMJICHUC CBCTA,

* MPUHIIMIIOB JIEUCTBUS KOHJIEHCAIIMOHHOTO U BOJIOCHOTO TUTPOMETPOB, IICUXPOMETPA, JBUTATENSI BHYTPEHHETO CrOpaHus,
napoBOM TypOUHBI, SJIEKTPOCKOTA, SJIEKTPOMETPA, TAIbBAHUYECKOTO 3JIEMEHTa, aKKyMyJIsATopa, poHapuka, peocrara,
KOHJIEHCATOPA, JIAaMIThl HAKAJIMBAHUS U CIIOCOOOB oOecredeHust 6€30macHOCTH MPH UX UCTIOIh30BaHNU, 3aKOH OTPAKCHHSI CBETA,
3aKOH MPEJOMIIEHHUS CBETA, 3aKOH NMPSIMOJMHENHOTO PACIPOCTPAHEHHUSI CBETA,;

¢ CMbICJIa OCHOBHBIX (1)I/I3I/I‘—ICCKI/IX 3daKOHOB M1 YMCHHUC IIPUMCHATDH X Ha ITPAKTUKE: COXPAHCHUA U IIPCBPAIICHHUA SHCPIUA B
TCIUIOBBIX ITPOHICCCAX, 3aKOH COXPAHCHUSA IJICKTPUICCKOI'O 3apsaaa, 3aKOH Oma AJI1 y4acCTKa 1ICIiu, 3aKOH I[)KOYHH—.H@HH&;

yMeHue:

*  U3MEPATH: TEMIEPATYPY, KOJTUUYECTBO TEIJIOTHI, YACIbHYIO TEMJI0EMKOCTh BEIIECTBA, YAEIbHYIO TEILUIOTY TJIaBICHUS
BEILIECTBA, BIAXKHOCTh BO3AYyXa, CUITY SJIEKTPUUYECKOIO TOKA, JIEKTPUUECKOE HAMIPSIKEHHE, SIIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE COMMPOTUBIICHUE, (DOKYCHOE PacCTOSIHUE COOMpAIOIIel JTMH3bI, ONTUYECKYIO CHUITY JIMH3HI;

* paznmuuath (HOKYC JIMH3BI, MHUMBINA (POKYC 1 (DOKYCHOE pacCTOSHUE JIMH3bI, ONTUYECKYIO CHITY JTMH3bI U ONITUYECKYIO OCh
JIMH3bI, COOMPAIOLIYIO M PaCcCEUBAIOLLYIO JIMH3BI, N300paKEeHMs], JaBaeMble COOMpAIOILIEH U pacCeUBaIOILIEH JTMH30M;

* HCIOJIb30BATh MOJYYCHHBIE 3HAHUS B IIOBCEHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa OKPYXKAIOIIeH Cpelbl, TEXHUKA
0€30MacHOCTH).

BJIaJIeHHE:

¢ OKCICPHUMCHTAJIbHBIMH MCTOdAaMH UCCICAOBAHNA: 3aBUCUMOCTHU OTHOCHUTEJIBbHOM BIAXKHOCTHU BO3ayXa OT JJaBJICHUA
BOJISIHOTO I1apa, COACPIKAMICTOCA B BO3JIYXC IIPU I[aHHOfI TCMIICPATYPC, JABJICHUS HACBIIIICHHOI'O BOASHOIO I1apa, OIIPCACICHUA
y,[[CJ'IBHOfI TCINNIOCMKOCTH BCUICCTBA, 3aBUCUMOCTH: CHUJIbI TOKA Ha YUACTKC ICIH OT JJICKTPUICCKOT'O HAIIPAKCHUS,
QJICKTPHUYCCKOI'O COIIPOTHUBIICHUA IIPOBOAHHKA OT CI'0 JJIMHBI, INTOIIAAN ITOIICPCYHOI0O CCUCHUA U MaTCpHalia, 3aBUCUMOCTH



MAaromMTHOI'O ,Z[GﬁCTBI/ISI KaTylIKH1 OT CHUJIbI TOKAa B LICIIN, I/1306pa}KCHI/I}I OT PACIIOJIOKCHUA JTAaMIIbl Ha PA3JIMYHBIX PACCTOAHUAX OT
JIMH3BI, YIJIa OTPAXKCHUS OT YIJUIa IIAJCHUA CBCTA HA 3CPKAJIO,

* Ccroco0amMu BBITIOJHEHUS PACUETOB ISl HAXOXKICHUS: YIEIbHOM TeIIOEMKOCTH, KOJIMYECTBA TEIJIOThI, HEOOXOJUMOTO IS
HarpeBaHUs TEJA WX BBIIEIAEMOr0 UM MPU OXJIAXKIECHUH, YAECIbHON TEMIOTHI CTOPAHUS TOIUIMBA, YIEIbHOU TETIOTHI
TIJIABJICHHUS, BIQXKHOCTH BO3/lyXa, YJAEIbHON TEIJIOTHI MapooOpazoBanus v koHaeHcanuu, KI1/] TernmoBoro qeuraresns, CUIibl
TOKA, HaNPsHKEHUSI, CONPOTUBIICHUS MPU MapajuIeIbHOM U MOCJIEI0BATEIIBHOM COEIMHEHUN TPOBOAHUKOB, YAEIBHOTO
CONPOTUBJICHUS MMPOBOJHUKA, pA0OTHI U MOIIIHOCTHU SJIEKTPUUECKOTO TOKA, KOJIMYECTBA TEIUIOTHI, BBIACISIEMOTO MPOBOJHUKOM C
TOKOM, EMKOCTH KOHAEHCATOpa, padOThl ANMEKTPHUUECKOr0 MOJs KOHAEHCATOpa, SHEPIrUU KOHAEHCaTOpa;

TpeOoBaHUA K JIMYHOCTHBIM M METANpPEIMETHBIM pe3ylbTaTaM TaKkke COOTBETCTBYIOT TpeboBanusiM PI'OC ocHOBHOrO
00111ero 00pa3oBaHus U MPUBOJIATCS HUXKE.
JIuunocmmuwie pezysivmamol npu ooyuyenuu Qusuke:

*  CdopmMupoBaHHOCTH [TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CITIOCOOHOCTEHN yUaImxcs.

*  YO0exXIeHHOCTh B BO3MOXKHOCTH MO3HAHUS MPUPOIbI, B HEOOXOAUMOCTH Pa3yMHOTO UCHOIb30BaHUS JOCTUKEHUN HAYKU U
TEXHOJIOTHHA 71l JAJIbHEUINIET0 Pa3BUTHS YEIOBEYECKOTrO OOIECTBa, yBaXXEHHWE K TBOPIIAM HAYKHW W TEXHHUKH, OTHOIICHHUE K
(bur3HUKe KaK JIEeMEHTY 00IeYeI0BEUECKON KYIbTYpPHI.

*  CaMOCTOSITENIPHOCTD B MPUOOPETEHNH HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH.

* ['0TOBHOCTbH K BBIOOPY KU3HEHHOIO IMyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U BO3MOKHOCTSIMU.

* MortuBaius 00pa3oBaTeIbHON I€ATEIBHOCTH IKOJbHUKOB HA OCHOBE JTMYHOCTHO-OPUEHTUPOBAHHOTO MOAX0/a

*  @®opMupOBaHUE LIEHHOCTHBIX OTHOIIEHUH APYT K APYTY, K YUUTEI0, K aBTOPaM OTKPBITUH U U300pETEHHUI, K pe3yJibTaTaM
o0yueHus.

Memanpeomemmbwie pe3yromamal npu 00yuenuu guzuke:
1. OBrazieHNe HaBBIKAMU:
* CAMOCTOSITEJIbHOTO MPUOOPETEHUSI HOBBIX 3HAHMIA;
* OpraHM3aly yueOHOU NesTeNbHOCTH;
* IIOCTAaHOBKH 1I€JICH;
* [UIAHUPOBAHUS;
* CAMOKOHTPOJISI ¥ OLICHKHU PE3YJIbTaTOB CBOEH JEATENBHOCTH.



2. OBJIaJIcHAE YMEHUSMH IIPEIBUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBHM.
3. [loHMMaHue pa3InIund MEKIY:
* UCXOAHBIMHU (PaKTaMU U TUIIOTE3aMHU JUJIsl UX OOBSICHEHMUS;
* TECOPETUUYECKUMHU MOJIETISIMU U pEabHBIMU OOBbEKTaMH.
4. OBnaZicHNE YHUBEPCAIbHBIMU CIIOCOOAMHU JEATENIBHOCTH HA IPUMEpax:
* BBIJBMIKCHHSI TUTIOTE3 JUISI OOBSCHEHHUS N3BECTHBIX (DAKTOB M IKCIIEPUMEHTATbHON MPOBEPKHU BBIIBUTAEMBIX THIIOTE3;
* pa3pabOTKU TEOPETUYECKUX MOJIEJIEN TPOLIECCOB U SBJICHHM.
5. ®opMHUpPOBAHUE YMEHUM:
* BOCIIPMHUMATh, TepepadaThIBATh U NPEIbABIATh HHPOPMALIKIO B CIIOBECHOM, 00pa3HOl 1 CUMBOJIMYECKON (hopmax;
* AHATM3HPOBATH U MPEOOPA30BHIBATH NOJYYCHHYIO HHPOPMALIUIO B COOTBETCTBHH C ITOCTaBICHHBIMH 33a4aMH;
* BBIABJISITH OCHOBHOE COJI€PKAHHME MPOYUTAHHOTO TEKCTA,
* HAaXOJHTb B TEKCTE OTBETHI HA TOCTABJICHHBIE BOIIPOCHI;
* W3J1arath TEKCT.
6. IlpuoOpereHue ombpITa CaMOCTOSTEIBHOTO IOWCKA, aHaluW3a M OTOOpa MH(OpPMALMU C HCHOJB30BAaHUEM pPa3IMYHBIX
MCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH JIsl pelIeHUs T03HABATENbHbIX 3a/1a4.
7. Pa3BuTuME MOHOJIOrMYECKON M JIMAJOTMYECKOM pEeuYd, YMEHHUS BbIpakaTh CBOM MBICIH U CIOCOOHOCTH BBICIYIIMBATH
cobeceIHUKa, TOHUMATh €ro TOUKY 3pEHMsI, TPU3HABATh MPAaBOTY APYTroro 4ejJoBeKa Ha HHOE MHEHHUE.
8. OcBoeHue NpUEMOB JIEHCTBUN B HECTAHJIAPTHOM CUTYaIH, OBJIaJICHUE IBPUCTUYECKUMHU METOJaMH PEIICHHUS TPOOIIEM.
9. dopmupoBaHHEe YMEHHI pabOTaTh B TPyNIE C BBIIOJHEHUEM PA3IMYHBIX COL[UANBHBIX POJIEH, MPEICTABISATh U OTCTAaUBATh
CBOM B3IJISAbI M yOEKIEHUS, BECTU AUCKYCCHIO.

IHepeuens YV /I, popMUPOBAHUIO KOTOPBIX y/1e/s1eTCH OCHOBHOEC BHUMAHUE MPHU IJIAHUPOBAHUHU PadOThI 10 Ppu3uKe

NMO3HaBaTeJIbHbIE:

e 0o0uieyyeOHbIe yueOHbIE NEHCTBUSI — YMEHHE MMOCTAaBUTh yUueOHYIO 3aJa4y, BbIOpaTh CIOCOOBI U HAWTU MH(POPMALIMIO IS
ee pelleHus, yMeTb paboTaTh ¢ nH(pOpMaLel, CTPYKTYPUPOBATh NOJyYEHHbIEC 3HAHUS

* JIOTHYECKHE y4YeOHbIE NEHCTBUS — yMEHHE aHATU3WPOBATh M CHHTE3UPOBATH HOBBIC 3HAHMS, YCTAHABIMBATh MPUUYMHHO-
CJIEJICTBEHHbBIE CBA3H, JOKa3aTh CBOU CYKICHUS

* IOCTaHOBKA U pelieHue mpodsieMbl — yMeHue chopMyIupoBaTh MpodiieMy U HAalTH CIOCO0 €€ pereHus



peryJsiTUBHbIE — [ICJICTIONaraHye, IJIaHUPOBaHUE, KOPPEKTUPOBKA IIJIaHa

JIMYHOCTHBIE — JIMYHOCTHOE CaMOOIIPEAEIIEHUE CMBICI000pa30BaHusl (COOTHOILIEHUE IIeNIM JEHCTBUS U €ro pe3ylibrara, T.€.
YMEHHE OTBETUTh Ha Bolpoc «Kakoe 3HaueHue, CMBICI UMEET JUIsl MEHS yYEHHUE?») U OPUEHTALMI0 B COLUAIBHBIX POJSIX U
MEXJIMYHOCTHBIX OTHOLIEHUSAX

KOMMYHUKATHBHbIC — YMEHHE BCTYIAaTh B JAUAJIOr U BECTHU €T0, pa3nyMsi OCOOCHHOCTH OOIIEHMS C PA3IMYHBIMU TPyIHIIaMU
JIoaen

HNupopmanus o Koiu4yecTBe y4eOHBIX YaCOB

®denepanbHbIil 0a3UMCHBIN yueOHBIN T1aH AJig oOpa3oBaTeNbHBIX yupexaeHui Poccuiickoin ®@enepanuu otBoauT 70 yacoB aiis
00s3aTeNIbHOT0 U3yYeHHUs (PU3HUKH B 8 Kilacce, U3 pacuera 2 yueOHbIX yaca B Hegento. KoimnuecTBo yacoB no padboyeil mporpamMme
— 68 (34 pabounx Hemenu B 2019-2020 yyebHOM romy), COriaacHO MKOJILHOMY Y4eOHOMY IIaHy - 2 Jaca B HeAemo. KommaecTBo
KOHTPOJIBHBIX U 1a00paTOPHBIX pabOT OCTAaBIIEHO 0€3 N3MEHEHHUS B COOTBETCTBUU C PUMEPHOIN M aBTOPCKOW MPOTPaMMOii.
ABTOpCKOI IporpaMmoii (a Tak ke padouell mporpaMMoil) yueOHble IKCKYPCUU HE MPEIYCMOTPEHBI.

Hcnoab3yemblie TeXHOJIOTMH 00ydeHus1. DopMbl OPpraHu3anuu 00pa3oBaTebHOrO0 npouecca. BHeypouHas 1esiTeIbHOCTh
1O MpeaMeTy.

Peanuzanust Paboueit mporpaMMbl CTPOUTCS ¢ YUETOM JIMYHOTO OIbITA yYalIuXcsl Ha OCHOBE MHGOPMAIMOHHOIO TTOIX0/a B
0oOy4eHHH, MPEANOJaratouiero MCHoJb30BaHUE JMYHOCTHO-OPUEHTHUPOBAHHOM, MPOOJIEMHO-TIOMCKOBOM M HCCIEA0BATEIbCKOM
y4eOHOH AESITENbHOCTH yYalllMXCsl CHavYaJIa Mo/l PyKOBOJICTBOM YUHTEIs, @ 3aTEM U CAMOCTOSITEJIbHOM.

YuuThIBasi 3HAUYUTENbHYIO JUCIEPCUIO B YPOBHSX Pa3BUTUA U CHOPMUPOBAHHOCTH YHUBEPCAIBHBIX YUEOHBIX JEUCTBUM, a
TaKXe TUMOJIOTMYECKUE U UHAUBUIyaIbHbIE OCOOCHHOCTH BOCIPUATHS YUYEOHOTO MaTepuaia COBPEeMEHHBIMU IIKOJIbHUKAMH, Ha
ypokax (U3UKU TPeAroiaraeTcsi MCIOIb30BaTh Pa3HOOOpa3HbIe MPUEMbl Pa0OTHl ¢ Y4EOHBIM TEKCTOM, (POHTAIBHBIN U
JIEMOHCTPAIMOHHBINA HATYPHBIN YKCIIEPUMEHT, TPYIIIOBLIE U APYrUe aKTUBHBIC (DOPMBI OpraHU3aIliy YYeOHOU J1eSITeIhHOCTH.

BreypouHas nestensHOCTh Mo (PU3MKE B aBTOPCKOM IMPOrpaMMe He MPeyCMOTpEHA.

@DopMBbI aTTECTANNH IKOJIbLHUKOB.



ATTGCTaHI/ISI IIKOJIBHUKOB, ITPOBOJANMAA B CUCTCMC, ITIO3BOJEICT, HAPAAY C (1)OpMI/Ipy1-OHII/IM KOHTPOJICM NIPCAMCTHBIX 3H3.HI/Iﬁ,

IMPOBOAUTE MOHUTOPHUHI' YHUBCPCAJIbHBIX U ITPCAMCTHBIX y‘{e6HBIX I[GI\/'ICTBHI\/'I.

Pabouas mporpamma npeaycMaTpuBaet cieayromme (GopMbl aTTECTAIUU IKOJIbHUKOB:

1. [TpomexxyTounas (opMupyroIias) aTTecTaus:

caMocTosTeNIbHbIe pa0doThI (70 10 MUHYT);

nabopaTopHo-TipakTHIecKue padboTel (0T 20 10 40 MUHYT);

¢ponTanpHblie onbITh (A0 10 MUHYT);

IUarHOCTUYECKOE TECTUPOBaHME (OCTATOYHBIE 3HAHUSA IO TEME, YCBOEHHE TEKYILIero Yy4yeOHOro Marepuala,
CONYTCTBYIOIIEE MOBTOPEHUE) — 5 ... 15 MUHYT.

2. toroBast (KOHCTaTUPYIOIIIasi) aTTECTAIINS:

b E

KOHTPOJIbHBIE pa0OThI (45 MUHYT);
YCTHbIE U KOMOMHHUPOBAHHBIE 3a4€Thl (10 45 MUHYT).
XapakTepHble 0COOEHHOCTH KOHTPOJIbHO-U3MepUTENbHBIX MaTepuanoB (KMM) 1i1st koHcTaTupyroueil arrecTalum:
KWM cocrtaBisroTcsi Ha OCHOBE KOU(DUKATOPA;
KHM cocTaBasroTcsa B COOTBETCTBHE C 000OIIEHHBIM IIJIaHOM;
KOJIMYECTBO 33JaHUN B OOOOILIEHHOM IUIaHE OMPENENSIETCSl MPOJOJIKUTEIBHOCTBIO KOHTPOJIBHOW pabdOThl U BPEMEHEM,
OTBOJIMMBIM Ha BBITNIOJHEHUE OJTHOTO 3a/I1aHUsI JAHHOTO TUIIA U YPOBHS CIOXHOCTH 110 HopMatuBam ['MA;
TEMaTHKa 3a/JlaHuil OXBaThIBAE€T IIOJIHOE COJIEP)KaHME M3YYEHHOro Y4YeOHOro Marepuana U COACPKHUT DIIEMEHTHI
OCTaTOYHbBIX 3HAHMM;
ctpykrypa KUM konupyeTt CTpyKTypy KOHTPOJIbHO-U3MEPUTENbHBIX MaTtepuaioB ['A.
Y4e0HO-MeTOAMYECKUI KOMILIEKT, HCIOJIb3yeMbIH I peajin3aluu padodeil nporpaMmbl

®I'OC ocHoBHOrO 0011ET0 0Opa30BaHUs

[Ipumepnas nporpamma 1o (pu3nKe 1jisi OCHOBHOM IIKOJIBI

A. B. Ileppiikun, H. B. ®unonosuy, E. M. I'ytHuk. [IporpamMma mo ¢usuke 11st OCHOBHOM IIKOJIBI. 7-9 Kitacchl
dusnka. 8 kiacc. Yueonuk (aBrop A. B. Ilepoimikun) (Mocksa, JIpoda, Beprukans, 2013r.)

®duszuka. Meroguueckoe mocoodwue. 8§ kinacc (aBropsl E. M. I'ytauk, E. B. PribakoBa, E. B. [llaponuna).
(Mocksa.Jlpoda,2013 r.)



o

®usuka. Tectol. 8 kaacc (aBropel H. K. Xannanos, T. A. Xaunanosa). (Mocksa.Jlpoda. 2013 r.)
®dusuka. Jlugakrudeckue Matepuainsl. 8 kiaace (aBTopsl A. E. Mapown, E. A. Mapon). (Mocksa./Ipoda.2013r.)
8. ®usuka. COopHHUK BOIPOCOB U 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. [1o3oiickuii, E. A. Mapon).
(Mocksa./lpoda.2013r.)
9. DJeKTpOHHOE MPHUIIOKEHHE K yueOHuKy, (Www.drofa.ru)
OJIEKTPOHHbBIC YYCOHBIC U3/TAHUS
1. Harnsannas ¢usuka 2012 rog
2. ®usnka. bubnmoreka HarmsAHBIX Tocoouit. 7—11 kmaccer (mox pexaknuerd H. K. Xannanosa).
3. JlabopaTtopHsie paboThI 1o pusuke. 8 knacc (BUpTyaabHas pu3ndecKas JadopaTopusi).
OCHOBHBIE U JIONIOTHUTEIbHBIE HHGOOPMAIIMOHHBIE UICTOYHUKH, PEKOMEHIYEMBIE YUYAITUMCS U UCIOJIb3YEMbIE YUUTENIEM (CauThl,
KOMIBIOTEPHbBIC MPOTPAMMBI U T.11.)
ATTecTanus IIKOJbHUKOB IMPOBOJUTCS C  WCHOJIb30BaHWeM TmeuaTHbix u3fnanuii Jlebenesa O.U., I'ypeukas H.E. ®usuka.
JlnarHocTuueckue paboThI IS MPOBEICHHS TPOMEKYTOUHOM arTecTaiuu. 7-9 kinaccel (MockBa, BAKO, 2013 1)
Oco0eHHOCTH HCTI0JIb30BaHus padoyeii mporpammbl B 2019-2020 yueonom roay B OY Ne 287.

~

VYyammecss 8§ knacca B XoAe peanu3anuyd pabodeil mporpamMmbl JOJDKHBI YMETh peliaTh 3ajaud 0a30BOTO YPOBHS U
HOBBIIIEHHOTO(25% OT 001IIeTro YuCIa yIanuxcs).

Conep:xkanue padoueil nporpaMmsl

TenoBble saBjgaeHus (21 4)

TennoBoe aBuxkenue. TermnoBoe paBHoBecue. Temmneparypa. BHyTpenHss sHeprusi. Paborta u Teruionepenaya.
TemnonpoBogHocTh. KonBekuus. M3nyuenne. KoinuecTBo TEIIIOTHL. Y IeJIbHAs TEIJIOEMKOCTh. PacdyeT KonrnuecTBa TemIoThl PH
TerioooMeHe. 3aKOH COXpaHEHUS U MPEBpaIleHUs] PHEPTUH B MEXaHUYECKUX U TEIUIOBBIX Mporieccax. [naBnenue u
OTBEPAEBAHUE KPUCTAULIMYECKUX TEJ. Y JelibHas TerioTa miasieHus. Mcrapenue u konaencanus. Kunenne. BrnaxHocTh
BO3MyXa. Y enbpHas TeruioTa napooodpazoanus. OObSICHEHHE H3MEHEHUS arperaTHOTO COCTOSIHUSI BEIIECTBA HA OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX TpenicTaBieHuid. [IpeoOpazoBanre sHEPTryur B TEIJIOBBIX MalHaX. J[BUraTesb BHyTPEHHETO
cropanus. [laposast typbuna. KI1J[ TermmoBoro apuraresns. DKOJIOTHUECKHE MPOOIEMbI UCTIOIb30BaHMS TETUIOBBIX MAIIIVH.




OPOHTAJIBHBIE JTIABOPATOPHBIE PABOTHI

1. CpaBHEeHHE KOJIMYECTB TEIJIOTHI ITPU CMEIIMBAHUU BOJIBI Pa3HOM TeMIlepaTyphl.
2. smepenue yaenbHOM TeII0eMKOCTH TBEPIOTO Tea.

3. U3mepenue BIa)KHOCTH BO3yXa.

DJleKTpUYecKne siBjieHnus (28 1)

Onextpuzanus Tei. J(Ba poaa 3JeKTpUYECKUX 3apsaoB. B3anmoelicTBre 3apskeHHbIX Tell. [IpOBOHUKH, TUAIEKTPUKU U
MOJIYITPOBOJHUKH. DIIEKTPUUECKOE I0JI€. 3aKOH COXPaHEHUS AIIEKTPUUYECKOro 3apsiia. JleIuMoCcTh AIeKTPUUECKOro 3apsaa.
OnekTpoH. CTpoeHHe aToMa. DIEKTPUUECKUI TOK. [[elCTBUE AIEKTPUYECKOTO MOJISL HA DJIEKTpUYECKUe 3apsaapl. cTouHnkM
TOKa. DJIEKTpuUuecKas 1emnb. Criia Toka. DNEKTPUIECKOE HAIPSHKEHUE. DNEKTPUUYECKOE CONPOTUBIICHUE. 3aKkOoH OMa [T y4acTKa
uenu. [TocnenoBaTenbHOE U MapalieIbHOE COEAMHEHUE TPOBOAHUKOB. PaboTa 1 MOLTHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns—IJlenna. Konnencarop. [IpaBuiia 6e3o0macHOCTH TP pabOTE € AIEKTPOIPUOOPAMH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. CO0opKa 3IEKTPUIECKOM e U U3MEPEHUE CHIIBI TOKA B €€ Pa3JIMYHBIX y4acTKaX.

5. 3MmepeHune HanpsHKEHU Ha Pa3JIMUHbIX YYaCTKaX AJIEKTPUUYECKOU LEIH.

6. PerynupoBaHue CHIIbI TOKa PEOCTATOM.

7. VI3MepeHue COnpOoTUBIICHUS TPOBOJAHUKA IPU MMOMOIIY aMIIEPMETPA U BOJIBTMETPA.

8. 3mepeHne MOITHOCTU U PabOTHI TOKA B DJICKTPUUECKOM JIaMIIe.

DJIeKTPOMArHUTHBLIE ABJIeHNs (4 4)

OnbiT Opcrena. MarautHoe noJie. MarHuTHOE MoJie MPsIMOTo TOKAa. MarHuTHOE MoJie KaTyIIKU ¢ TOKOM. [[oCTOsSIHHBIE MArHUTHL.
MarauTHoe IoJI€ IMMOCTOSIHHBIX MarHUTOB. MaruutHoe nojie 3emiin. BzanMoaelictBue MarauToB. JlelicTBHEe MarHUTHOIO IOJISL Ha
MPOBOJIHUK C TOKOM. DJIEKTPUYECKUIN JBUTATENb.

®POHTAJIBHBIE TABOPATOPHBIE PABOTHBI

9. COopka »JIeKTpOMarHuTa U UCIbITAHUE €T0 JACHCTBHUS.

10. N3ydenue 351eKTpUYECKOro IBUTATENsI HOCTOSIHHOTO TOKa (HA MOJENH).

CBeToBbIe siBJaeHud (12 4)




Hcrounuku ceera. IIpsamonnHeiiHOe pacnpocTpaHeHue cBeta. Buaumoe nrxenne ceeTwil. OTpakxeHue cBeTa. 3aKOH OTPaKECHHUS
cera. [Inockoe 3epkaino. IIperomnenue ceerta. 3akoH mpesoMieHus ceera. JInazel. PoKycHOE paccTosiHUE JIMH3BL. OnTryeckast
cwiia uH3bL. M300paxxkenus, naBaemble TMH30M. [ 1a3 Kak onTuueckas cucrema. OnTuyeckue npudopsl.

OPOHTAJIbHAS TIAGOPATOPHAS PABOTA

11. IMony4yenune nzo0paxeHust Mpu MOMOIIIH JIUH3BI.

Y4eOHO-TEMATHYECCKUN TIJIaH

Ne Ha3Banue Koa-Bo 13 nnx:
J1a0opaTopHbIe,
n/n pasjaesia, TeMbl JacoB KOHTPOJIbHbIE 3ayer
NMPAKTHYECKHUE
1 TenjioBbIe ABJICHUSA 21 3 2
5 DJIeKTpU4ecKne o8 5 9
AABJICHUS
3 DJIEKTPOMATHUTHBIE 4 2 1
ABJICHUS
4 CBeTOBbIC IBJICHUSA 12 1 1 1
5 Pe3epsn 4
HUTOI'O: 68 11 6 1

IlepeyeHb KOHTPOJILHBIX PA0OT U 324€TOB (110 TEMam)

1. KoHntposnbHas padota o teme « TeniaoBble SBICHUSD) 1. 3auer o TeMe «TenoBeie SIBICHUS
2. KontpoibHas paboTta 1o Teme «ArperatHble COCTOSHUS 2. 3ader 1o teMe «DJIEKTPUUECKUE SIBJICHUSD)
BCHICCTBA) 3. 3auer 1o teme «CBETOBBIE SIBJICHUS»




3. KontponsHas paboTa o remam «NEeKTPUIECKUHN TOK.
Hanpsixenue», «Conporusienue. CoeuHEHNE TPOBOTHUKOB)

4. KoHntponbHas pabota 1o remam «Pabota 1 MOIIIHOCTH
ANEKTPUUECKOTO TOKay, «3akoH [xoyns—Ilenuay,
«Konnencarop»

5. KoutposbHas pabota no TeMe « NeKTPOMArHUTHBIE SIBIICHUS

6. KoHTtponbHas paboTa o TemMe «3aKOHbI OTPAXKEHUS U
MIPEJIOMJICHUS] CBETa

IlepeuyeHb y4eOHO-METOAUYECKOT0 M MATEPHUATIBLHO-TEXHHUYECKOT0 o0ecriedeHnsi 00pa3oBaTeIbHOIO Mpouecca
IleuaTHbie mocoOust
Tabauiibl 0011ero Ha3HAYEHUs
1. Mexnaynaponnas cucrema enunuil (CH).
2. IlpucraBku miis 00pa3oBaHUS NECITUUHBIX KPATHBIX U TOJIBHBIX €IUHHII.
3. dusnvecKue NOoCTOSHHBIE.
4. TlpaBwmia o TexHUKe 6€30MacHOCTH MPHU padOTe B KaOMHETE (DU3HKHU.
5. Tlopsaok peneHrs KOJTUYSCTBEHHBIX 3a/1a4.
Tematnueckue TaOaUIIbI
[ToBepXHOCTHOE HATSHKCHHE, KATUIUIAPHOCTD.
I'ma3 xak onTuyeckas cucTema.
OnTtuyeckue npudOpHI.
N3mepenue temmieparypsl.
BuyTtpeHnHss oHeprus.
Ternon3onsmoHHbIE MaTEPUAITHI.
[InaBnenue, ucnapeHue, KUIMCHUE.
JIBuraTenb BHYTPEHHETO CTOPAHUSL.
JIBuraTenb MOCTOSTHHOTO TOKA.

CoNoORrWDE




10.1TpubGopsl MAarHUTOIEKTPUUECKON CUCTEMBI.
11.Cxema ruApodIeKTPOCTAHIINH.
12. Iunamuk. MuxkpodoH.
13.Mopenu cTpoeHus aToMa.
14.3aTmenus.

15.KomrmiekT mopTpeToB A kKabuHeTa (PU3MKH (Ianka ¢ IBaAIaThio IOPTPETaMH )
16.KoMriekT mopTpeToB Aisg KabuHeTa (PU3UKH (TTarKa ¢ ABAANAThIO TOPTPETAMH )

Kommiext nopTpeToB ajis kabunera pusuku (marnka ¢ ABaIaThi0 TOPTPETAMH )
Iludposbie 00pa3oBaTe/ibHbIE PECYPChHI

Oo6opvaoBaHue Ka0MHeTa (bU3NKU, HEOOX0TUMOE VIS PeAJTH3AINUN PA00Yeld MPOrPaMMbI

JIeMOHCTpaIMOHHOE U JTa00paTOpHOE

HOYPOYHO - TEMATHYECKOE IINTAHUPOBAHUE

8 kiace (68 4, 2 4 B Hexeu110)

Ne

ypoka,
aaTa

Tema

ConeprxaHue ypoka

IIpakTuka

Kourtpousb

HJ'laH]/IpyeMble Pe3yJabTaThbl

IIpumeyanue

TEIIIOBBIE ABJIEHUA (21 u)

1/1.
09

Temnosoe
JBUKEHUE.
Temneparypa.
BryTtpenHss
JHEPIUs

[IpuMeps! TEMIOBBIX U
BJIEKTPUYECKUX SABICHUM.
OcoOeHHOCTH ABUKEHUS
Mosiekyi. CBsi3b
TeMIIepaTyphl TeJa U
CKOPOCTH JIBHKCHHSI €TO
MoJieKyIl. JIBuxeHue
MOJIEKYJI B ra3ax,
AKUIKOCTSAX U TBEPJIbIX
tenax. [IpeBpamenue
SHEPTUU Tela B
MEXaHUYECKHUX
npoueccax. Buyrpennss

Jemoncmpayuu. IpuHumn
JIEUCTBUSA TEPMOMETDA.
Habmoaenue 3a
JBHKEHHEM YaCTHI C
HUCIIOIb30BaHUEM
MEXaHNYEeCKOI MOEIIN
OpOYHOBCKOTO JIBHKEHUS.
Konebanus
MaTeMaTUYECKOTO U
MPYXUHHOTO MasTHUKA.
[TageHune cTaabHOrO U
TJIACTHJIMHOBOTO MIAPUKA Ha
CTAJILHYIO M TIOKPBITYIO

—Pa3nnyaTh TEII0BBIE
SIBJICHUS,

—aHaTu3UpOBaTh
3aBHUCHMOCTH TeMIIepa-

TypHBI T€1a OT CKOPOCTH
IBHUXKCHUS €T0

MOJIEKYT,

—Ha0II0IaTh U UCCIEN0BATH
MpeBpaleHIe SHEPTUU Tella B
MEXaHHYECKHX TPOIIECCax;
—TIPUBOANUTH IPUMEPHI
MIPEBPAIICHUS

SHEPTUU MPU NOIbEME Tea,




3Heprus Teaa.!

IUIACTUJIMHOM IINIACTUHY

IIpHU €10 NMaaCHun

2/2. Crioco0b1 YBeaunueHue Jlemoncmpayuu. —OOBICHATH U3MEHEHUE
09 M3MEHEHHS BHYTpPEHHel dHepruu Harpesanue Ten npu BHYTpEHHEH
BHYTpEHHEH TeJla myTeM COBEpIICHUH PabOTHI: MIPU SHEPTUU TeJa, Koraa HaJl HUM
SHEPTUU coBepIIeHUs PadoThI ynape, pu TPESHUH. COBEPIIAIOT paboTy WK TEJIO
Ha/l HUM WJIH ee Onwvimei. HarpeBanue coBepuIaet padoTy;
yMeHbIIIeHHue MPHu CTAJILHOM CIUIIBI IPU —TIEPEYHUCIIATH CITOCOOBI
COBepIIeHHH PadOTHI MepeMeleH HaIeTO! Ha U3MEHEHUs BHYTPEHHEH
TesioM. U3MeHeHnue Hee MPOOKU SHEPTUH;
BHYTpPeHHel JHepruu —TIPUBOJAUTD TPUMEPHI
TeJIa IMyTeM VU3MEHEHUS BHYTPEHHEN
TenJonepeaaymn. SHEPTUU Tela MyTeM
COBepIICHHS PabOThI U
TeIUIoNepe1auH;
—TIIPOBOJIUTH OIIBITHI TIO
U3MEHEHUIO BHYTpEHHEH
SHEPTUU
3/3. Buast TennonpoBognoct — | /Jemoncmpayuu. Ilepenaya —OQOOBACHATH TEIIIOBBIC
09 TeIUIonepeiayy. | OUH U3 BHI0B TETIa OT OJHOM YacTh SIBJICHHSI HA OCHOBE
TennonpoBoaHO | TemJjionepexavu. TBEPJIOTO Tela K JPYroil. MOJIEKYJISIPHO-KMHETHUECKOM
CTb Paznuune TennonpoBoIHOCTH TEOpUHU;
TEIJIONPOBOTHOCTEMH Pa3TUYHBIX BEUIECTB: —TIPUBOAUTH TPUMEPHI

Pa3JIMYHBIX BCUICCTB.

JKHJKOCTEH, ra30B,
METAJIOB

TEIUIONEpPEIauu IMyTeM
TEIUIONPOBOJHOCTH;
—IIpOBOAUTH
HCCIEIOBATEILCKUM
DKCIIEPUMEHT 10
TEIUIONPOBOJHOCTH
pa3J'II/IqHI)IX BCILIECTB U ACJIaTh
BBIBOJIBI

1 Kupubim mipudTOoM BhIIETEH MaTepuall, BeiHOcsAmuiicss Ha ['A nmm EI'D.




4/4. KonBekuus. KonBexkumus B Lemoncmpayuu. —IIpuBoauTs npumMepbl
09 N3nyyenue JKUAKOCTAX M ra3zax. KounBekuus B Bo3yxe u TEIJIoNnepe1aul MyTeM
O0bsicHeHHe *)unkoctu. [lepenaya KOHBEKIIMU U U3TyUYCHUS;
koHBekuuu. [leperaya | sHEprUu MyTeM U3IyUEHUS —aHaJIM3UPOBaTh, KaK Ha
JHEPTUM U3JIYyUYeHHEM. MIPAKTUKE YUUTHIBAIOTCS
KonBekuust u uzinydeHue pa3iuyHbIC BUIBI
— BUJIBI TEILJIOTIEPEIaUuH. TEIJIOTIEpEe1avuu;
OCco0eHHOCTH BUIOB —CpaBHUBATH BUJIBI
TeIUIoTnepe1aun TeIIonepe1aun
5/5. Komnuuectro Kouau4vecTBOo TEmorwl. | /Jemoncmpayuu. —HaxonuTe cBsA3b MEXKITY
09 TETUIOTHI. Enununbl kotnyecTtBa | HarpeBaHue pasHbIx €IMHUIIAMHU KOJIMYECTBA
Eqnauner TEIJIOThI. BEIIECTB PABHOM MacChl. ternoTel: [k, kJDK, KaJl, KKa;
KOJIMYECTBA Onwvimul. VccnenoBanue —paboTaTh C TEKCTOM
TETUIOTHI W3MEHEHUS CO BpeMEHEM yueOHHKa
TEMIEPaTypbl OCTHIBAIOIIIEH
BOJIBI
6/6. V nenvHas YaeabHas —OO0BACHATH HUBUYECKUN
09 TEIIIOEMKOCTh TEeNJ0eMKOCTh CMBICH YACIEHON
BelleCTBA, ee TETJIOEMKOCTH BEIIECTBA;
(puznyeckuii cMbICI. —AaHaJIU3UpOBaTh TaOJUYHbIE
Enununa yaenbHou JIAHHBIE;
TenJI0eMKOCTH. AHan3 —TMPUBOJIUTH PUMEPHI
Tabnuibl 1 yaeOHuKa. NPUMEHEHUS Ha NIPAKTUKE
N3mepenune 3HaHUM O Pa3INYHON
TETIOEMKOCTH TBEPAOTO TETIOEMKOCTH BEIIIECTB
Tena
717. Pacuer dopmyJia i pacyera —PaccuuTeIBaTh KOIMYECTBO
09 KOJINYECTBA KOJIMY€eCTBA TEIJIOThI, TEIJIOTHI, HEOOXOMMOE JISI
TETUIOTHI, He00X0AMMOro 1JIsl HarpeBaHus Teja WIN
HEO0XO/MMOTO | HATPEeBAHHUS TeJIa WU BBIJIEIISIEMOE UM MPHU
JUISl HATPEBAHUS | BbIIEJISIEMOT0 UM MPH OXJIAKICHUH
Tella Win OXJIAKAEHUM




BBIACIIACMOTI'O

UM TIpU
OXJIAXKICHUH
8/8. Jlaboparopuast | JJaboparopuast pabota Ne | [Jemoncmpayuu. —Pa3pabateiBath miaH
09 paborta Ne 1. 1 «CpaBHeHME YeTpoicTBO KaopumMeTrpa BBITIOJTHEHHS paOOTHI;
YcTpoicTBO U KOJIMYECTB TEIUIOTHI MIPU —OIpeeNsITh U CPABHUBATH
MIPUMEHEHHE CMEIITMBAHUU BOJIBI KOJINYECTBO TEILIOTHI,
KaJIOpUMETpA. pa3HOM TeMIEPATYPhI». OTZ@HHOE TOpAYEH BOJIOU U
TIOJYYCHHOE XOJIOAHOM MpH
TEII000MEHE;
—O0OBSACHSITH MOJYYCHHBIC
PE3YJIBTATHI, TPEICTABIIATH X
B BUJIE€ TAOJIHIL;
—aHaJTN3UPOBATH TPUYNHBI
MOTPEIIHOCTEN U3MEPEHU I
9/9. Jlaboparopuast | JJaboparopnast pabota Ne —Pa3pabateiBath 1miaH
10 pabota Ne 2. 2 «3Mepenue yaenpHoi BBITTOJIHEHUS pabOoTBhI;
3aBHCUMOCTh TEIUIOEMKOCTH TBEPIOTO —OTIpeACTATh
yIeabHOU Tena» IKCIIEPUMEHTATBHO YIEeTbHYIO
TEIUIOEMKOCTH TETUIOEMKOCTh BEIECTBA U
BEIIECTBA OT €r0 CpPaBHMBATh €€ C TAOIHMUHBIM
arperaTHoro 3HAYCHUEM;
COCTOSIHUSI. —OOBSICHITD MOJY4YCHHBIE
PE3YJIBTATHI, TPEICTABIIATEH X
B BUJIE TAOJIHIL;
—aHaJIM3UPOBATH TPUIHHBI
MOTPEMTHOCTEN U3MEPEHUI
10/10 | Dueprus TormBo kak uctounuk | Jemoncmpayuu. O6pazupr | § 10 —OO0BACHATH PU3NUECKUI
10 TOTLIMBA. SHEpruu. Y IenbHas Pa3MUYHBIX BUJIOB TOIUIHBA, CMBICH YACNbHOHN TETIOTHI
VY nenpHas TEIUIOTa CTOpaHUs HarpeBaHHe BOJIBI IPU CTOpaHHUS TOTUINBA U
TeIIoTa TOTUIMBA. AHAIN3 CrOpaHHUU CIIUPTA WIIH Ta3a paccUuTHIBATH €€;
CTOpaHHUSI TaOIUIBI 2 ydeOHUKa. B TOpEIIKEe —IIPUBOIUTH TPHUMEPHI
3aKoH dopmyna s pacyera 9KOJIOTHYECKH YUCTOTO




COXpPaHCHUSA U

KOJIM4YECTBA TCIIJIOTHI,

TOIIJIMBa

MpeBpaIleHUs BBIJICJIIEMOTO TIPH —IIpuBoauTh IPUMEPHI
SHEpIuu B CrOpaHUM TOIJINBA. IPEBPALLCHHUS] MEXaHUYECKOH
MexaHudeckux | Pemenue 3anmau. SHEpPIruU BO BHYTPEHHIOIO,
U TEIJIOBBIX 3aKOH COXpaHEeHus 1epexo/a YHEPTUU OT OJJHOTO
nporeccax MEXaHUYECKOH SHEPTHH. TeJa K IPYyromy;
IIpeBpaienue —IIPUBOJUTH IPUMEDHI,
MEXaHUYECKOH SHEPrUn HOJTBEPKIAIOIINE 3aKOH
BO BHYTPEHHIOIO. COXPaHEHMsI MEXaHUYECKOi
[IpeBpaienue SHEpIuu;
BHYTpPEHHEH 3HEPruul B —CHUCTEeMaTU3UPOBaTh U
MEXaHUUYECKYIO SHEPTHIO. 000011aTh 3HAHUS 3aKOHA Ha
CoxpaHeHue 3Hepruu B TEIJIOBBIE TPOLIECCHI
TEIUIOBBIX MPOLECCAX.
3aKOH cOXpaHEHUs U
MIpEeBpAaILCHHs SHEPTHH B
pUpoJe
11/11 KonTposbHas Kontponbnas padota mo —IIpruMeHsATh 3HaHUS K
10 pabota teMe «TemnnoBble pELIEHUIO 3a1a4
SIBIICHHSI»
12/12. | ArperatHbie Arperartnble coctosHus | [Jemoncmpayuu. Monenb —IIpuBoauTH MpUMEpPHI
10 COCTOSTHUS BEIIIECTBA. KPUCTAJUTNIECKOMN PEeIIeTKH arperaTHBIX COCTOSTHUHN
BEIIIECTBA. Kpucramnmmueckue Tena. | MOJEKYJ BOJbI U BEILIECTBA,
[TnaBnenne u InaBjenue u KHCJIOPOJia, MOZENb —OTJIUYATh arperaTHbie
OTBEpJIeBaHME oTBepJeBaHMe. XA0THYECKOTO JIBMXKEHUS COCTOSIHUS BEILECTBA U
TemnepaTtypa MOJIEKYJI B Ta3e, KPUCTAIUIBI. OOBSICHATH 0COOEHHOCTH

IJIaBJeHus. AHanu3
TaOIUIEl 3 yueOHUKA.

Onvimui. Habmonenue 3a
TassHUEM KyCOdKa JIbJa B
BOJZIE

MOJIEKYJIIPHOTO CTPOCHHUS
ra3oB, )KHJIKOCTEU U TBEPABIX
Te,

—OTJINYaTh MPOIECC
MJaBJICHUS TeJla OT
KPUCTAJUTU3ALMU U TPUBOIUTH
NIPUMEPBI ITUX MTPOILIECCOB;




—IIPOBOJUTH
HMCCIEIOBATCIILCKUM
SKCIEPUMEHT MO U3YYEHHUIO
IIJ1aBJICHUA, ACJIATh OTUCT U
OOBSCHSITH PE3yJIbTATHI

SKCIEPUMEHTA;
—paboTaTh C TEKCTOM
y4eOHHKa
13/13. | I'padux YiaeabHasi Tenjiora —AHanu3upoBaTh TaOJIUYHBIC
10 IJIABJICHUS U ILUIABJIEHHS], €€ TaHHBIC TEMIIEPaTyPhI
OTBEpJECBAHUS puznueckuii cMbICT U TIaBJICHUS, TpadUK TUTaBICHUS
KpUCTAUIMYECK | equHUIIa. O0bsiICHEHUE Y OTBEP/ICBAHHS,
UX TeJ. NMPoIecCoB MJIABJIEHUSA —PacCUUTHIBATh KOJUYCCTBO
VnenbHas U OTBepJAeBaHUsI HA TEILJIOTHI,
TeIioTa OCHOBE 3HAHMI 0 BBIJICIISFOIIETOCS TIPH
TIJIABJICHUS MOJIEKYJISIPHOM KPUCTAJUIM3AIUN;
CTPOEHHMH BellecTBa. —OOBSICHITH MPOLIECCHI
Amnann3 tabmuns! 4 IJIaBJICHUS U OTBEP/ICBAHUS
yueOHuKa. @opmyJia TeJa Ha OCHOBE MOJIEKYIISIPHO-
AJIA pac4yera KMHETUYECKUX MPEICTABICHUN
KOJIMYECTBA TEIJI0ThI,
He00X0AMMOro 1JIsl
TUIABJIEHHS TeJla HJIH
BBIIEJISIIOIIErocst mpu
€ro KpucTaLIn3anuu
14/14. | Pemenue 3amau | Pemenue 3amay mmo teme —Onpenenars KOJIU4eCTBO
10 «HarpeBanue Ten. TEIUIOTHI;

[InaBnenue u
KPUCTAJIIIU3ALUS».
KparkoBpemenHnas
KOHTpOJIbHast paboTa 1o
teme «HarpeBanue u
IIJIABJIEHUE TEI»

—T0JTy9aTh HEOOXOTUMBIE
JaHHBIC U3

TaOJIHIT;

—TIPUMEHSThH 3HAHUS K
pelieHuto 3a1a4




15/15. | Ucnapenue. IIapooGpa3oBanue u Lemoncmpayuu. SIBnenne —OOBSACHATh NOHM)KEHUE
10 Hacpienneiii 1 | ncnapenue. CKOpocTh | UCHAPEHUs U KOHACHCALUU TEMIIEPATYPHI )KUTKOCTH IIPU
HEHACBIIICHHBIA | HCIAPEeHHs. UCIIapEHUU;
nap. HacplleHHbIH 1 —IIPUBOJUTH IIPUMEPHI
Konpnencanus. HeHaChIIEeHHBIH map. SIBJIGHUN TIPUPOJIbI, KOTOPBIE
Ilornomenune Konaencauus napa. OOBSICHAIOTCS KOHJIEHCALIMEN
SHEPIrUU IpU OcobennocTn napa;
WCTIApCHUN MPoLEeCcCOB UCTIAPEHUS —TIIPOBOJIUTH
KHUJKOCTU U 1 KOH/I€HCAIMH. UCCIIEJIOBATEIbCKUN
BEIJICTICHHE €€ Ioryiomenue YHeprun AKCIIEPUMEHT I10 H3yICHUIO
pu NPHU HCTIAPEeHUH UCTIIapeHUs U KOHICHCAIUH,
KOHJICHCAIIUU JKHJIKOCTH U aQHAIM3UPOBATH €TO
napa BblJIeJIeHH e ee TIPH pe3yNbTaThl U I€TaTh BHIBOABI
KOH/IEHCAIlHM Mapa.
16/16. | Kumenue. IIpouecc kuneHus. Jlemoncmpayuu. Kunenue —Paborarh ¢ TabauIeh 6
10 VY nenbHas IMocTosincTBO Bojbl. KoHniencanust mapa y4eOHHKA;
TEeruioTa TeMIepaTypsl NpH —TIPUBOANTD MIPUMEPHI,
napooOpa3oBaH | KHMEHHH B OTKPHITOM WCIIOJIb30BAHUS YHEPTHH,
Ui u cocyne. Puznyeckui BBIJIEIIIEMOU IIPU
KOHJICHCAIIUN CMBICJ yAeJIbHO’ KOHJICHCAIIMH BOSHOTO TIapa;
TEeNJI0ThI —PpacCUUTHIBATh KOTUYECTBO
napooopa3oBaHusi U TEIJIOTHI, HEOOXOAMMOE ISt
KOH/JAeHcaluu. AHATU3 MPEBpAICHUS B Map KUTKOCTH
TaOIUIEl 6 yueOHUKA. 000 Macchl;
Pemenue 3anay. —TIPOBOJIUTH
HUCCIIEI0BATEIbCKUN
9KCIIEPUMEHT I10 U3yYCHUIO
KHUIICHHS BOJIbI, aHAJTM3UPOBATh
€ro pe3yibTaThl, IeNaTh
BBIBOJIBI
17/17. | Pewenue 3amau | Pemenne 3amay Ha —Haxoauts B TabauIe
11 pacdeTr yAeIbHOU HEe0OXO0IMMBbIE TaHHBIE;

TCIIJIOTHI

—pPaCCUYUTLIBATH KOJIMYCCTBO




napooOpa3oBaHMs,
KOJIMYECTBA TETUIOTHI,
OTJaHHOTO
(OJTy4E€HHOT0) TEIOM
NIpU KOHJICHCAIIUN

TETUIOTHI, TOTyYCHHOE
(oTmanHOE€) TENIOM, YIACIbHYIO
TETUIOTY NMapooOpa3oBaHUs

(mapoobpazoBaHum)
18/18. Jlemoncmpayuu. Paznudnbie —IIpuBoauTH MPUMEPHI
11 BuaxuocTh Bo3yxa. BUJIBI TUTPOMETPOB, BJIMSIHUSL BJIAXKHOCTH BO3/yXa B
Touka pocel. CriocoOsI TICUXPOMETP, OBITY U AESITENTbHOCTU
OTIpEJICIICHUS BIAYKHOCTH | MICUXPOMETPUIECKast YeJI0BEKa;
Bo3ayxa. 'urpomerpol: | Tabmuna —MU3MEPSTH BIAKHOCTh
KOH/ICHCALHOHHBIN U BO3/1yXa;
BoJIocHOI. [Tcuxpomerp. —paboTaTh B TpyIIe
JlaboparopHast pabota Ne
3 «3mepenue
BJIQYKHOCTH BO3JIyXay.
19/19. | Pabota raza u Pabora raza u napa npu | [Jemoncmpayuu. Illogbsem —OO0BACHATH NPUHLIUI
11 rapa mnpH pacumpenyu. TennoBbie | BOJBI 3a TOPIIHEM B pabotsl u yerpoiictso JABC;
pacuIpeHu. JABUTATEJIH. CTEKJIIHHOU TpyOKe, —TIPUBOAUTH TPUMEPHI
JBurareinb [Ipumenenue 3akoHa mozens [IBC npumenenust JIBC Ha
BHYTPEHHET O COXpaHEHUS U MPAKTHKE
CTOpaHHUSI MIPEeBPAICHIS SHEPTUU B
TETJIOBBIX JIBUTATEISAX.
YcrpoiicTBO U
NPUHIUI AeHCTBUA
ABHUTATESA
BHYTPEHHEro CropaHus
(ABC). Dkomornyeckue
poOIeMbI IPU
nucnonb3oBaanu JIBC.
20/20. | IMapoBas YcrpoiicTBo U Jemoncmpayuu. Monenn —OQOOBACHATH YCTPOHUCTBO H
11 Typ6una. KIIJ[ | npuHomn aeiicTBus MapoBOU TypOUHBI MIPUHIMTT PaOOTHI TAPOBOM
TEIIOBOTO NapoBoii TYPOUHBI. TypOUHBIL;




JBUTraTEIA KII/I TensioBoro —IIPUBOIUTH IIPUMEPEI
ABUraress. Pemenue MIPUMEHEHHUS TAPOBOM
3a/1a4. TypOHHBI B TEXHHUKE;

—cpaBHuBatb KIIJ{
Pa3JIMYHBIX MAIIUH U
MEXaHHU3MOB
21/21. | KoutponbHas KontposbHas pabota mo —IIpuMeHsATh 3HAHUS K
11 pabora TeMe «ArperaTHble peuIeHuIo 3a1a4

COCTOsHHA BEIICCTBaA»

DJIEKTPUYECKUE ABJIEHUS (28 u)

22/1 DJeKTpu3anus DJIeKTpU3auus Tel. Jlemoncmpayuu. —QOOBICHATH B3aUMOJEHCTBIUE

11 TEJ IIPH JIBa pona asieKTpudecKux | DnexTpusanus tei. /[Ba 3apsKEHHBIX TEIl U
CONPUKOCHOBEH | 3apsiIOB. pOo/Ia AIACKTPUICCKUX CYILIECTBOBAHHE IBYX POJIOB
HH. B3anmopeiictBue 3apsJIoB. INEKTPUUICCKUX 3aPSI0B
BzauMoaelicTBH | OIHOMMEHHO U Onvimwl. HaOmronenue
€ 3apsDKEHHBIX Pa3HOMMEHHO ANEKTPU3AIHAH TEI
Tel 3apsiKeHHbIX Tel. MIPH COMPUKOCHOBEHUU

23/2. DIEKTPOCKOTI. YcTpoiicTBoO Jlemoncmpayuu. —OOHapyXHUBaTh

11 Onektpuueckoe | anekTpockona. [lousaTus | YCcTpoilcTBO U MpUHITUT HA’JIEKTPU30BAaHHBIC TEJa,
rmoJje 00 2JIeKTPUIECKOM JCHCTBHS 3JICKTPOCKOTIA. ANEKTPUIECKOE TT0JIC;

noJie. ITose kak oco0ObIi
BU/I MATEpPHH.

Onexrpomerp. JlelicTBue
JIEKTPUYECKOTO OJIS.
Oo6napy>xeHue nomus
3apsKEHHOrO 1apa

—TI10JIb30BaThCS
JNEKTPOCKOIIOM;
—OIIPENENATh U3BMEHEHHE
CWJIBL, JCMCTBYIOLIEH Ha
3apsKEHHOE TENOo MIPU
ylajJeHUH U NPUOIMKEHUN ero
K 3apsDKCHHOMY TENy




24/3. JlenumocTb JeanMocTb Lemoncmpayuu. —OO0BbscuaT onbIT Mohdhe—
11 JIEKTPUYECKOTO | JJIEKTPUYECKOro JlenumocThb 3JeKTpUYECKOro MunnukeHa;
3a- 3apsiga. JJIeKTPOH — 3apsna. [lepenoc 3apsiaa ¢ —J10Ka3bIBaTh CYIIECTBOBAHUE
psana. DIEKTPOH. | YacTUla ¢ 3apsKEHHOIO AJIEKTPOCKOINa YaCTHII, UMEIOITUX
Crpoenue aToMa | HAUMEHb UM Ha HE3apsKEHHBIN C HAaMMEHBIINUN 3JIEKTPUIECKUN
IJIEKTPUYECKHM MOMOIIIBIO TPOOHOTO 3apsn;
3apsigom. Enununa iapuka —O0O0BSICHITH 00pa3oBaHue
ANEKTPUYECKOTO 3aps/a. MIOJIOKUTEITHHBIX H
Ctpoenne aTroma. OTpHUIIATENILHBIX HOHOB;
Crpoenmne sapa aToma. —TIIPUMEHSTh
Heiitponsl. IIpoTonbl. MEXIPEAMETHBIE CBSI3U XUMHUH
Mopenu atomoB ¥ QU3HUKH U1 OOBSICHEHUS
BOJOPOJA, TEIUS, TUTHS. CTPOCHHS aTOMa;
Nonsl. —paboTaTh C TEKCTOM
yuyeOHUKa
25/4. OObscHEHUE Oo0bsicHeHHe HA OCHOBe | /[emoncmpayuu. —OOBICHATD INEKTPU3ALIUIO
12 NEKTPUYECKUX | 3HAHMI O CTPOEHUH OnexTpusanus TEJ MPHU CONMPUKOCHOBEHUH;
SIBJICHU aToMa JIeKTPpHu3alun ANEKTPOCKOIA B —YyCTaHABJIMBATH
TeJ NpH ANEKTPUYECKOM T10JIe nepepacrpezeseHue 3apsaa
CONMPUKOCHOBEHNH, 3apsHKEHHOrO Tena. 3apsakKa IIpH NEPEXOE €ro C
nepeaayve 4acTu NEKTPOCKOIA ¢ TOMOIIBIO HARJIEKTPU30BAHHOTO TeJa Ha
JIEKTPUYECKOT0 METAJINYECKOTO CTEPIKHS HEHa’JIEKTPHU30BAHHOE MPHU
3apsiia OT OHOTO Tejia | (OmbIT 1o puc. 41 COTIPUKOCHOBEHUU
K Apyromy. 3aKkoH yueOHuka). [lepenaua
cOXpaHeHHs 3apsiga OT 3apsKEHHOM
3JIeKTPUYECKOro MaJIOYKHU K He3apsHKCHHON
3apsijaa. THIIb3e
26/5. [TpoBogHUKH, [enenue BemecTs mo Lemoncmpayuu. —Ha ocHoBe 3HaHM#l CTPOCHUS
12 IIOJIYIIPOBOJIHUK | CIIOCOOHOCTH [IpoBoaHMKY 1 aToMa OOBSICHATh
1787} NMPOBOIUTH TURIIEKTPUKHU. [IpOBOTHUKH CYIIECTBOBAHKE ITPOBOTHUKOB,
HENPOBOAHMKH | JIEKTPUYECKHI TOK HA | U AUDJIEKTPUKU B MOJIYTIPOBOIHUKOB U
JJIEKTPUYECTBA | MPOBOAHUKH, ANEKTPUUYECKOM TI0JIE. JTUDIICKTPUKOB;

NOJIYNIPOBOAHUKH H

[TonynpoBOTHUKOBBIM

—IIPUBOANTH IPUMEPHI




AUDJIEKTPUKH. muon. Pabora IPUMEHEHHUS TPOBOJHHUKOB,
XapaxkTepHast MOJIYTIPOBOTHUKOBOTO MOJIYTIPOBOTHUKOB U
0COOEHHOCTh Iuoja JURJIEKTPUKOB B TEXHUKE,
MIOJTYIIPOBOTHUKOB. MIPAKTUIECKOTO TPUMECHECHHUS
MOJIYTIPOBOJHUKOBOTO IMO/A;
—mHabroaarh padboTy
MOJTYTIPOBOJHUKOBOTO JTM0/1a
2716. DNEeKTpUUECKUN | DIeKTPUUECKUH TOK. Lemoncmpayuu. —OOBICHATH YCTPONCTBO
12 ToK. Uctounuku | YcaoBust DnekTpodopHas MalInHa. CYXOr0 raJlbBaHH4eCKOTo
JNEKTPUYECKOTO | CYLIeCTBOBAHMA [IpeBpamieHne BHYTpeHHEH JJIEMEHTA;
TOKa JIEKTPHYECKOI0 TOKA. | DHEPTHH B JIEKTPUUYECKYIO. —TIPUBOAUTH TPUMEPHI
HcTouynuku JlelicTBuE 3EKTPUYECKOTO HMCTOYHUKOB
JJIEKTPUYECKOr0 TOKA. | TOKA B IPOBOJAHUKE Ha ANEKTPUUYECKOTO TOKA,
KpaTtkoBpemeHnHas MarHuTHYIO CTPEJIKY. OOBSCHSTh MX HA3HAYCHUE
KOHTpoJbHast pabota no | [IpeBparnienue snepruu
TeMe «DJIEKTPU3ALIHS W3ITy4eHUS B
ten. CTpoeHne aTomMa. ANEKTPUUYECKYIO SHEPTHUIO.
[anbBaHMYECKHI IIEMEHT.
AKKyMYJSTOPBI,
(hOoTOdIEMEHTHI.
Onvimul. I3rotoBrieHue
raJIbBAHWMYECKOTO JIEMEHTA
13 OBOLIEH WK (PPYKTOB
2817 OnexTpuueckas | JJaeKTpUUecKasi uenb u | Jemoncmpayuu. —Cobuparhb MEKTPUUECKYIO
12 1enb U ee ee COCTABHBIE YaCTH. CocraBnenue npocreuien LIETIb;
COCTaBHbIE VYcnoBHBIE 0003HAYCHUS, | AIEKTPUICCKOM IETTH —OOBSACHIATH OCOOCHHOCTH
4acTu MIpUMEHsIEMbIE Ha cXeMaX INEKTPUYECKOTO TOKA B

BJIEKTPUYECKUX LIETEN.

MeTaJulax, Ha3HAYCHHE
HWCTOYHHKA TOKA B
BJIEKTPUYECKOM LIETIH;
—paznnyarh 3aMKHYTYIO U
Pa30MKHYTYIO 2JIEKTPUYECKHE
LN,




—paboTaTk C TEKCTOM
y4eOHUKa

29/8. Onektpuyeckuit | [Ipupona Jlemoncmpayuu. Monenb —IIpuBoauTH IPUMEPHI
12 TOK B METaJlIaX. | 3JEKTPUUYECKOTO TOKA B KPUCTAJUTMYECKOMN pelIeTKH XUMHUYECKOTO U TEIJIOBOTO
JeicTBus Metautax. CKkopocThb Metasuia. TeroBoe, JEUCTBHUS SJIEKTPUUYECKOTO
AIEKTPUYECKOTO | paclpOCTpaHEHUS XUMHUYECKOE, MAarHUTHOE TOKa U UX MCIOJb30BaHUS B
TOKA. 3JEKTPUYECKOTO TOKA B | JCHUCTBHUS TOKA. TEXHUKE;
Hamnpasnenue nposBonHuke. JleiicrBust | ['anbBaHomeTp. —OOBSICHSTDH TEIIOBOE,
AIEKTPUUYECKOTO | AJIEKTPUUECKOro Toka. | Onwvimsi. B3aumopeiicteue XUMHUYECKOE U MAarHUTHOE
TOKa [IpeBpamienue 3aeprun IIPOBOJHUKA C TO- JIEHCTBHS TOKA;
3JIEKTPUYECKOTO TOKa B | KOM U MarHura —paboTaTh C TEKCTOM
JIPYTUE BUIBI SHEPTHHU. yaeOHUKa
Hampasnenue
AJIEKTPUYECKOTO TOKA.
30/9. Cuna TokKa. Cuia Toka. Jlemoncmpayuu. —QOOBICHATH 3aBUCUMOCTh
12 Ennnune! cunel | UHTEHCHBHOCTE B3anmoneiictBre nByx MHTEHCUBHOCTHU
TOKa AIEKTPUUYECKOTO TOKA. napaieIbHbIX 3JEKTPUUYECKOTO TOKA OT
dopmyna st MIPOBOTHUKOB C TOKOM 3apsia 1 BpEMEHU;
ONpeIeIeHUs CUIIbI TOKA. —paccuuThIBaTh Mo GhopMmyie
Enunune! cuiiel Toka. CUJTY TOKa;
Pemenue 3anau. —BBIpaXKaTh CUJTY TOKA B
pa3IMYHBIX €TUHUTIAX
31/10. | Ammepmerp. Ha3nauyenne Lemoncmpayuu. —Bxrouats amnepmerp B
12 N3mepenne aMmmnepmerpa. Awmnepmertp. U3mepenue LIETIb;
CHUJIBI TOKA. Bkurouenue CUJIBI TOKA C TTIOMOILIBIO —OMpEaeNITh UEHY JeIeHUs
JlaGoparopHass | aMmepMeTpa B I€eMb. ammepmMerpa aMIiepMeTpa U rajlbBaHOMETPA;
pabota Ne 4 Omnpenenenre HeHbl —YEPTUTH CXEMBI

JIETICHHSI €0 IIKAaJIBI.
W3mepenue cuiibl ToKa
Ha pa3IMYHBIX YYacTKax
LEH.

JlabopaTtopHas pab6ota Ne
4 «Cbopka

BJIEKTPUYECKOM LIETIH;
—MU3MEPATH CUIIY TOKA Ha
Pa3IMYHBIX YYacTKaX LIEMH;
—paboTaTh B TpyIIe




SHCKTqueCKOﬁ oI 1
HU3MCPCHHUEC CUJIBI TOKA B
€€ pa3JIMYHbIX

y4acTKax».
32/11 | DyexTpUYecKkoe | DIIEKTPHYECKOe Lemoncmpayuu. —BpbIpaxkaTh HaNpsKEHUE B
12 HanpsDKEeHUE. HANIPSKeHUe, CIMHNALIA | DICKTPUUYECKHUE TISTH C kB, MB;
Enunuiibr HanpspkeHua. @opmysna | JIaMIIOYKOW OT KApMaHHOTO —aHaJIU3UPOBaTh TAOJIUYHbBIE
HaPSDKCHUS TUTSL OTIPEIICIICHUS (dhoHaps U AKKYMYJISITOPOM, JaHHbIC,
HanpspKeHUs. AHaW3 JaMIOW HAKaJTUBaHUS U paboTaTh ¢ TEKCTOM Y4eOHUKa;
Ta0ymibl 7 yaeOHUKA. OCBETUTEIILHOU CETHIO — pacCUUTHIBATh HAIIPSHKCHUE
Pemenue 3amau no popmyre
33/12. | BoabT™meTp. Briarouenue Jlemoncmpayuu. —OnpenensaTe LUEeHY AeIEHUs
01 N3mepenne BOJIbTMETPA B Lelb. Boubr™merp. U3mepenue BOJIbTMETPA;
HaMNPSKEHUS. Omnpenenenve eHbI HaMpPsHKEHUS ¢ TTIOMOIIBIO —BKJII0YaTh BOJBTMETP B
3aBUCHMOCTh JICIICHUSI €TO IIKAJTBI. BOJIBTMETpPA 11 (311
CHJIBI TOKA OT N3mepenue HanpsHKkeHUS —W3MEPATh HaNpsDKEHUE Ha
HaPSDKEHUS Ha Pa3JINYHBIX y9acTKax Pa3TMYHBIX
L[ENU ¥ Ha UCTOYHUKE y4acTKax IeTH;
ToKa. Pentenue 3amay. —YEPTUTH CXEMBI
N3mepenue HanpsKeHUS ANEKTPUUYECKON 11eTn
BOJIBTMETPOM.
34/13. | DnekTprueckoe | DaeKTpUUecKoe Lemoncmpayuu. —CrtpouTs rpadux
01 CONPOTHBIIEHUE | COMPOTHBJIEHHE. DNEKTPUYECKHUNA TOK B 3aBUCHMOCTH CHJIBI TOKA OT
MTPOBOHHUKOB. OmnpeneneHne OMBITHBIM | Pa3MTUYHBIX METAITHYECKUX HaANPSDKEHUS;
EnuHAIB MyTeM 3aBHCHMOCTH MTPOBOTHUKAX. —OOBSICHITH IPUIHHY
COINIPOTHUBIIEHUS | CHJIbI TOKA OT 3aBHCHUMOCTh CHIIBI TOKa OT BO3HUKHOBEHHUS
JlaGoparopHasi | HaNpPSIKEHUS MPH CBOWCTB IMPOBOTHUKOB COTIPOTHBIICHUS;
pabota Ne 5 NMOCTOSTHHOM —aHaTU3UPOBATh PE3YIbTATHI
CONMPOTHBJICHUM. OIIBITOB W TpaduKy;
[Tpupona —Cco0HpaTh MMEKTPUIECKYIO
ANMEKTPUIECKOTO IIeMb, U3MEPSITh HAIIPSHKCHHE,
COIMPOTHBIICHUSI. TI0JIb30BAThCS BOJIHTMETPOM




JlaGopaTopHas padota Ne
5 «MI3mepenue
HaNpsDKEHUs Ha
Pa3IUYHBIX y4acTKax
AIEKTPUYECKOM LIETN.

35/14. | Bakon Oma jutst | YcCTaHOBJICHHUE HA OMBITe | /Jemoncmpayuu. —YVYcranaBiauBaTh
01 y4yacTKa Lenu 3aBHCHMOCTH CHJIBI 3aBHCUMOCTh CHJIbI TOKA OT 3aBUCHUMOCTH CHJIBI TOKA B
TOKA OT COTIPOTHBIICHUS IIPOBOTHHUKE OT
CONPOTHBJICHUSI PH IIPOBOJIHUKA IPU COTIPOTUBIICHUS ATOTO
MOCTOSIHHOM MOCTOSTHHOM HaTPSDKCHUU. IIPOBOIHHKA;
HANpsSKeHNH. 3aK0H 3aBHCUMOCTh CHJIBI TOKA OT —3anuchiBaTh 3akoH OMa B
Oma 1711 y4acTKa Henu. | HalpsHKEHUs Ipu BUJIE POPMYJIBL;
Pemenue 3anay. MIOCTOSIHHOM —peniath 3a/1a4¥ Ha 3aKOH
COINPOTHBIICHUH Ha Y4aCTKe Owma;
enu —aHaTU3UpOBaTh PE3YIbTAThI
OTIBITHBIX JIAHHBIX,
PUBEICHHBIX B TaOIUIE
36/15. | Pacuer CooTHolIeHHEe MEXITY Jlemoncmpayuu. —MWccnenoBarh 3aBUCUMOCTD
01 COIIPOTHBIIEHUS] | CONPOTHUBICHUEM 3aBUCHUMOCTh COTMPOTUBIIEHUS IPOBOTHUKA
MIPOBOJTHUKA. MIPOBOJIHUKA, €T0 JUTMHON | CONPOTHBIICHHUS OT €T0 JUIMHBI, TUTOIIAIN
VY nenbHoe U TIOLIA/IBIO MIPOBOJIHUKA OT €T0 HOIMEPEYHOr 0 CEYeHUs U
CONIPOTHBIIEHUE | TIONEPEYHOTO CEUCHUSI. pa3MepoB M pojia BEIIeCTBA MaTepHasa MpOBOIHUKA;
YneabHoe —BBIYUCIIATD yIEIbHOE
CONMPOTHBJIEHHE COIIPOTHBIICHUE TPOBOHUKA
NPOBOAHMKA. AHAIN3
TaOIUIEl § yueOHUKA.
dopmy.ia g pacyera
CONMPOTHBJICHUS
npoBoaHuKa. Pemenue
3ajad.
37/16. | Ilpumeps! Ha Pemenue 3amau —UYepTuTh CXEMBI
01 pacuer AIIEKTPHUECKON TIETIH;

COIIPOTUBJICHU

—paCcCYNUTHIBATH




MIPOBOJIHHKA, INEKTPUUYECKOE
CHUJIBI TOKA U COTPOTHUBIICHUE
HaNpPsDKEHUs
38/17 | Peocratsl Hpunuun peiictBusi u | Jemoncmpayuu. —Co0Ouparh IIEKTPUUECKYIO
01 JlaGoparopHasi | Ha3HAYeHMe peocTaTa. | YCTPONCTBO U MPUHIIUII LEIb;
pabota Ne 6 [TonknroueHue peocrara | AEUCTBUS peocTara. —II0JIb30BaThCS PEOCTATOM
B LICIIb. Peocrtatsl pazHbIx JUISL PETYJIMPOBAHMSI CUJIBI TOKA
JlaboparopHast pabota Ne | KOHCTPYKITUH: B LICTIH;
6 «PerynupoBaHue CUiIbl | MOJI3YHKOBBIH, —paboTaTh B TPYIIIE;
TOKa PEOCTaTOM). HITENICEbHBIN, Mara3uH —TPEICTABIATh PE3YIbTaThI
COINPOTUBIICHUH. U3MEpEHHI B BUIe TaOIUIL
H3MeHeHune cuiibl TOKa B
L[N C TIOMOIIBI0 peocTaTa
39/18. | Jlabopatopuas | Jlabopatopnas pabora Ne —CoOuparh ICKTPUIECKYIO
02 pabota Ne 7 7 «I3mepenne 1eIb;
Pemrenue 3amay. | conpoTUBIEHUS —MU3MEPATHb COMPOTUBIICHUE
MIPOBOJIHUKA MPH MPOBOJIHUKA MPH TOMOIIH
TTOMOIIIA aMIIepMeTpa 1 aMIiepMeTpa U BOJBTMETPA;
BOJIbTMETpa» —IPECTaBIATh PE3YyIbTaThI
W3MEPEHHUH B BUJIE TAOJIHII,
—paboTaTh B TpyIIme
40/19. | Ilocnenosatens | IociexoBareanbHoe Jlemoncmpayuu. llens ¢ —IIpuBoauTH TPUMEPHI
02 HOE COCIUHEHUE | COeIMHEeHHUe MOCJIEI0BATEILHO PUMEHEHUS
MIPOBOTHUKOB NMPOBOJIHUKOB. COCTMHCHHBIMU MIOCJIEZIOBATEIBLHOTO
Conporusienune JIaMIIOYKaMHU, TOCTOSIHCTBO COEIMHEHUS TIPOBOTHUKOB;
1ocJ1e/10BaTe/bHO CHUJIBI TOKA Ha PA3TUIHBIX —PpacCcUnTHIBATh CUITY TOKA,
COoeIMHEHHBbIX ydacTKax LelH, U3MepeHne HaIpshKeHUe
npoBogHnKoB. Cuia HaIpsDKEHUS B Y CONIPOTHUBIICHUE TIPH
TOKA M HANIPSIZKEHHE B MPOBOJIHUKAX MPHU MOCJIeI0BATETLHOM
nenu npu MOCIIEeI0BATEILHOM COCTMHCHUHT
NnocJie10BaTeJIbHOM COEIMHEHUU

coequHeHun. Peiienue
3aj1a4.




41/20. | IMapamwtenshoe | [MapauteiabHoe Jemoncmpayuu. llens c —IIpuBoauTs npumMepbl
02 COeIMHEHHE coeIMHEHHE napaiebHO MPUMEHEHHS TApaJIICIIbEHOTO
IIPOBOJITHUKOB MPOBOJIHUKOB. BKJIFOYEHHBIMU COEIMHEHUS TIPOBOTHUKOB;
ComnpoTuBieHue IByX JTaMITOYKaMH, U3MEPEHUE —pacCcYUTHIBaTh CHITY TOKa,
napaJuieJibHO HalpsKeHUs B HaIpsHKCHUE
coeIMHEHHBIX MIPOBOJIHUKAX MIPU Y CONPOTHUBIICHHUE TIPU
npoBoAHUKOB. CHia napajieIbHOM COEMHEHUN napaieIb-HOM COCIMHCHUT
TOKA M HaNpsizKeHHe B
Henu npu
napaJuieJibHOM
coeqnHeHHnH. Perienne
3ajad.
42/21. | Pemenue 3agau | CoenuHenue —PaccunTeiBaTh CHILy TOKA,
02 IIPOBOJHUKOB. 3aKOH HaNpsDKEHUE, CONPOTUBIICHUE
Owma 111 yyacTka Henu IPY NapaJyIeIbHOM U
HI0CJIEIOBATEIIFHOM
COEIMHEHUH ITPOBO/IHUKOB;
—TIIPUMEHSTh 3HAHUSA K
PELICHHIO
3a1a4
43/22. | KoHTposbHast KonrtpomnbHas pabora no —IIpuMenaTh 3HaHUA K
02 paborta TeMaM «DJIEKTPUUECKUI pelieHuto 3a1a4
Tok. HanpsbxeHuey,
«ConpoTuBIIEHHE.
Coenunenne
MIPOBOJTHUKOBY
44/23. | Pabortau Padora Lemoncmpayuu. —PaccuuTsiBaTh paboty u
02 MOIITHOCTb IEKTPUYECKOro ToKa. | MI3MepeHrne MOITHOCTH TOKa MOIITHOCTH JIEKTPUIECKOTO
anekTpuueckoro | dopmyna ais pacuera B J1a00OpaTOpHOii TOKa;
TOKa paboThl Toka. EAMHUIIBI | DTIEKTPOTUTUTKE —BBIPAXKaTh CNUHUILY

paboThI TOKA.
MouHocTh
3J1eKTPHYECKOI0 TOKA.

MOIITHOCTH 4YC€PE3 CANHHUILIBI
HAIps>KCHUA U CUJIbI TOKA




®dopmyna s pacuera
MOIIIHOCTH
BJIEKTPUYECKOTO TOKA.
EqumHuner MomuaocTy.
Anann3 Tabmunsl 9
yueOHuka. [Ipubop mmns
ONPEeCIICHUSI MOLTHOCTH
ToKa. Pemenue 3agay.

45/24. | EnuHunb dopmyna s —BprIpaxxkats paboTy TOKa B
02 paboThI BBIUUCIICHUS pabOTHI Breu;
ANEKTPUUYECKOTO | SJIEKTPHUUECKOTO TOKA KBTeu;
TOKa, gyepe3 MOIIHOCTD U —MW3MEePATh MOITHOCTh H
MIpUMEHsIEMbIE Bpems. Enunuiie paboTsl paboTy TOKa B JamIIe,
Ha MPaKTHKE TOKa, UCTIOJIb3yeMbIC Ha UCTIONB3YS aMIIEPMETD,
JlaboparopHasi | mpaktuke. Pacuer BOJIbTMET], Yachl;
paborta Ne 8 CTOMMOCTH —paboTath B rpyme
M3Pacx0I0BaHHOMN
AIIEKTPOIHEPTUH.
JIaGoparopHas paboTa Ne
8 «M3mepenue
MOIITHOCTH U PaOOTHI
TOKA B DJIEKTPUYECKON
JamIme»
46/25. | HarpeBanue dopmyna 1715 pacuera Jlemoncmpayuu. —OOBICHATH HaTPEBaHUE
02 MIPOBOJHUKOB KOJIMYECTBA TETIOTHI, HarpeBaHnue npoBOJHUKOB IPOBOJHUKOB C TOKOM C
AIIEKTPUUYECKUM | BBIJICISIONIETOCS B W3 PA3IINYHBIX BEIIECTB MO3UIIMU MOJIEKYIISIPHOTO
TOKOM. 3aKOH MIPOBOJIHUKE NPU JIEKTPHUUECKUM TOKOM CTPOCHUS BEILECTBA;
Jxoyms— MPOTEKaHUU 10 HEMY —pacCUYUTHIBATH KOJINYECTBO
Jlenua AJIEKTPHUUECKOTO TOKA. TETUIOTHI, BBIIEISIEMOE
3akon JIxoyns—IJlenna. MPOBOJTHUKOM C TOKOM I10
Pemenue 3anau. 3akony [Ixoyns—J/lenna
47/26. | Konnencarop Konnencarop. Jlemoncmpayuu. —QOOBACHATH HA3HAYCHUS




03

DIJIEKTPOEMKOCTh
KoHJeHcaTtopa. Pabora
AIEKTPUYECKOTO OIS
KoHJAeHcaropa. Enununa
ANEKTPOEMKOCTHU
KOHJEeHcaTopa. Pemenue
3ajad.

[Ipocreiimmii KoHaEHCATOP,
pa3InyHbIC TUIIBI
KOHJICHCATOPOB. 3apsiaka
KOHJIEHCATOpa OT
3MEeKTPOodOPHOI MAITUHBL,
3aBUCUMOCTh EMKOCTHU
KOHJIEHCATOpa OT ILIOMIAAH
MJIACTUH, IUAJIEKTPUKA,
PacCTOSHUS MEXY

KOHJICHCATOPOB B TCXHHUKE;
—O0O0BICHATE CIIOCOOBI
YBEJIIMYCHUS ¥ YMEHBIIICHUS
€MKOCTH KOHJICHCATOPa,
—PpacCYHUTHIBATh
ANEKTPOEMKOCTh
KOHJICHCATOpa, paboTy,
KOTOPYIO COBEpIIACT
JIEKTPUYCCKOE I10JIe

IUTACTUHAMUA KOHJIEHCATOPa, SHEPTUIO
KOHJIEHCAaTopa
48/27. | Jlamma Paznuunsie Buab! namm, | [lemoncmpayuu. —Paznuyate mo npuHIMITY
03 HaKaJIWBaHUS. UCHOJb3yeMbIe B VYCTpoicTBO U PUHIIMIT necTBus
DNEeKTPUYECKUE | OCBEIICHUH. Y CTPOMCTBO | ACHCTBUS JaMIIBI JIAMIIbI, UCTIOJIb3YEMBIE IS
HarpeBaTelbHbIE | JIaMIIbl HAKAJIMBAHUSL. HaKaJIUBaHUS, OCBEILICHUS, PEIOXPAHUTENN
pUOOPBHI. TemnoBoe neiicTBue CBETOJMO/IHBIX B COBPEMEHHBIX MPHOOpax
Kopotkoe TOKa. DIEKTpUUYECKHE JIIOMUHECLEHTHBIX JIaMIl,
3aMbIKaHHE, HarpeBaTeIbHbIC AJIEKTPOHATPEBATEIIHHBIE
npeJoxpaHuTen | npubopsl. [IpuunHb! IpuOOpPHI, BUJIBI
" Meperpy3KH B LEMH U MpeIoXpaHUTENeH
KOPOTKOTO 3aMBIKaHUS.
[Ipenoxpanureny.
49/28. | KoHTposbHast KonrtponbHas pabora no —IIpuMeHnATh 3HaHUA K
03 pabora temam «Pabota u pEIIeHHIO 3a/1a4

MOIITHOCTD
AIEKTPUIECKOTO TOKAY,
«3akoH Jxoyns—
Jlenuay, «Konnencarop»

OJIEKTPOMATI'HUTHBIE ABJIEHUA (4 1)




50/1. MarnutHOE MarnuTtHoe moJie. Lemoncmpayuu. Kapruna —BBIABIATE CBSI3b MEKIY
03 ToJe. VYcraHoBieHue CBSI3H MarHUTHOTO TTOJIS 3IEKTPUUECKUM TOKOM U
MarunurtHoe MEXKY IEKTPUYECKUM MPOBOJITHUKA C TOKOM, MarHUTHBIM I10JIEM;
T0JI€ MPSMOTO TOKOM M MarHUTHBIM PaCIOIOKEHNE MAarHUTHBIX —O0OBSICHITH CBSI3b
TOKa. nojeM. OnbIT DpcTeaa. CTPEJIOK BOKPYT HaIpaBJICHUS MarHUTHBIX
MarHuTHEbIe MarsnuTHoe 1moJie IPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOTO IIOJIS TOKa
JIMHUHU NPSIMOr0 TOKA. Onvimwi. BzaumopeiicTaue C HaINpaBJICHUEM TOKA B
MaruurtHoe MarHuTHbI€e JJUHUU MIPOBOJIHUKA C TOKOM H MIPOBO/THUKE;
10JI€ KaTYLIKU C | MATHUTHOTO TOJIS. MarHUTHOM CTPEJKU —IPUBOJIUTH TPUMEPHI
TOKOM. MarmuTHoe 1oJie Jlemoncmpayuu. JlevictBue MarHUTHBIX SIBJICHUH
ONEKTPOMAarHuT | KaTyWIKU € TOKOM. MAarHUTHOTO IOJISI KaTYILKH, —Ha3ssiBaTh ciocoObI
Bl U BIX Cnoco0bl H3MeHEHHUA JIEHCTBHE MAarHUTHOTO TIOJIS YCUJIEHUSI MATHUTHOTO
MPUMEHEHUE MATrHUTHOTO IefiCTBUSl | KATYUIKU C KEJIE3HbIM JEUCTBHUSI KaTYLLIKH C TOKOM;
JlabopaTopHas KATYIIKH C TOKOM. CEPICYHUKOM —TPUBOJIUTH PUMEPHI
pabota Ne9 DJIEKTPOMATrHUTHI U UX HCIIOIb30BaHUS
NpUMeHeHHe. 3JIEKTPOMArHUTOB B TEXHUKE U
HcnreiTanue neiictBus OBITY;
AJIEKTPOMArHUTA. — paboTaTh B Tpymrme
JIaGoparopHas paboTa Ne
9 «Cbopxka
3JIEKTPOMArHuTa u
HCIEITAHUE €ro
JIEHCTBUS.
51/2. ITocTosiHHBIE IMocTosiHHBbIE MATHUTHBI. | /[emoncmpayuu. Turibl —QOOBACHATH BO3HUKHOBECHHE
03 MAarHuTEHL. B3aumopeiictBue IMOCTOSTHHBIX MarHHUTOB. MarHUTHBIX OYpb,
MaruauTtHoe marauToB. O0biacHeHue | B3auMoneiicTBue HaMarHM4MBaHUE JKee3a;
oJjie MPUYUH OPUEHTALUN MAarHUTHBIX CTPEJOK, —T0JIy4aTh KapTUHBI
MMOCTOSTHHBIX JKEJIE3HBIX OIHIIOK B KapTHUHA MAarHUTHOTO TTOJISI MarHUTHOTO TI0JIS TT0JI0COBOTO
MariuToB. MarHuTHOM IIOJIE. MarHuTOB, YCTPOUCTBO 1 AyrooOpa3HOTro MarHUTOB;
MaruurtHoe MarsuTtHoe 1mosie 3eMJIi. | KoMITaca, MarHUTHEIE —OIMCHIBATE OIBITHI 1O
oJjie Pemenune 3agau. JIMHAW MarHUTHOTO MOJIS HaMarHM4YMBaHUIO BEIICCTB
3emiu Semin.

Onvimwsi. HamaranuuBaHue




BCIIECTBa

52/3. HeiicTBue JeiictBue MaruuTHoro | [lemoncmpayuu. JlevictBue —OOBSACHATH TPUHITUTT
03 MarHuTHOTO MO0JIsl HA MPOBOJTHMK C MarHMTHOTO TOJIS Ha NEHCTBUS SIIEKTPOIBUTATENS U
oJIsl Ha TOKOM. YCTPOICTBO U MIPOBOHUK C TOKOM. o0JacTu ero NpUMEHEHUS;
IIPOBOJIHUK C NPUHIUI AelcTBUS Bpamienue pamMku ¢ TOKOM B —IIepeUUCIATh MIPEUMYIECTBA
TOKOM. 3JIEKTPOABHUIaTENS MarHiTHOM TI0JIE 9JIEKTPOJBUTATEICH 110
DNEeKTpUYECKUl | MOCTOSIHHOTO TOKA. CPaBHEHHUIO C TEIUIOBBIMH;
JIBUTATENb JlaboparopHas pabota Ne —COoOHUpaTh AMEKTPUICCKUN
JIaboparopHas 10 «M3y4yenue JIBUTATEIh IOCTOSTHHOTO TOKA
pabota Ne 10 ANEKTPUYECKOTO (Ha Mmozenn);
JBUTATENIS] TOCTOSTHHOTO —OIpeIessTh OCHOBHbBIC
TOKa (Ha MOJICIIN)». JIETAIH SJIEKTPUUECKOTO
JIBUTATENS IOCTOSIHHOTO TOKA;
—paboTaTh B rpynie
53/4. KontposbHas KontposbHas padoTta mo —IIpuMeHATh 3HAHUS K
03 pabora TemMe pEeIIeHHIO 3a/1a4

((9HeKTp0MaFHI/ITHLIe
SIBJICHUS»

CBETOBBIE SABJIEHUA (12 u)

54/1.
03

Hctounnku
CBETa.
Pacnipoctpanen
ue CBeTa

HcrToynukm cBera.
EcTrecTBeHHBIE T
HCKYCCTBEHHbIE
HCTOYHHMKM CBETA.
ToyeuyHbIH HCTOYHUK
CBeTa U CBETOBOM JIyY.
[IpssMmonuHeitHOE
pacrpoCcTpaHEHUE CBETA.
3akon
NPAMOJIMHEHHOr 0
pacnpocTpaHeHust
cBera. OOpa3oBanue
TEHH U TIOTYTEHHU.
CoJsiHe4yHOE U JIYyHHOE

Jlemoncmpayuu. N3nyuenne
CBETa Pa3INYHbIMU
HWCTOYHUKAMH,
MIPSAMOJIMHENHOE
pacmpocTpaHeHHUe CBETa,
MOJIy4YeHUE TEHU U
MOJTyTE€H!

—Habmoxath npsaMoauHeRHOE
pacrpocTpaHEeHHE CBETa;
—OO0BSICHITH 00pa3oBaHue
TEHU U MOITYTEHH;
—IIPOBOJUTH
HCCIIEIOBATEIILCKU I
9KCIIEPUMEHT 10 TTOTYICHHIO
TEHU U MOITYTCHH




3aTMEHUA.

55/2. Bunumoe Bunumoe nBuxenue Lemoncmpayuu. —Haxonuts [Honspuyro
04 JBHKCHUE cBeTwII. /IBIoKeHNe OmnpeneneHne moNoKeHHs 3Be31y B co3Be3aMu bomipmioi
CBETHII ConHnia 1o SKIUNTHKE. IUTaHeT Ha HeOe ¢ MOMOIIBIO MenBeaus!;
3onaKanbHbIe aCTPOHOMHYECKOTO —MUCTIOJIB3YS HOJBIKHYIO
cospe3aus. @asel JIyHsl. | KameHgaps KapTy 3Be3HOr0 Heoa,
[TerneobOpaznoe OIPEIETIATH OJI0KEHHE
JBMKEHUE TITaHET. TUTaHET
56/3. OTtpaxenue SABnenus, HaOmonaemeie | [Jemoncmpayuu. —Habnronate oTpaxeHue
04 cBeTa. 3aKOH IIpY TaJIeHUH JTy4da cBeta | HabOmronenue oTpakeHus CBETa;
OTpaKEHHUS Ha TPaHUILy pa3zena CBETa, H3MEHEHUS yriia —TIPOBO/IUTH
CBETa nByX cpen. OTpa:keHHe | MMAJACHUS U OTPAKCHHS YICCIIeZIOBATEIbCKUN
cBeTa. 3aKOH CBeTa. HKCHEPUMEHT 0 N3YUEHUIO
OTpaKeHHsI CBETA. Onvimul. OTpaxeHue cBeTa 3aBUCHMOCTH YIJIa OTPaXKCHUS
Oo0paTumMocTh OT 3epKaJIbHOU CBETa OT yIJIa NaIeHUs
CBETOBBIX JIy4eii. MTOBEPXHOCTH.
HccnenoBanue
3aBHCUMOCTH yTia
OTpaKeHHsI OT yriia
naIeHUs
57/4. [Inockoe IocTpoenue Lemoncmpayuu. —IIpumensaTes 3aKk0H
04 3epKaJIo n300pakeHust [Tonmyyenue nzo0pa>keHus OTpa)kKCHUsI CBETA
npeaMeTa B IJIOCKOM peaMeTa B TNIOCKOM MIPH TOCTPOSHUH U300PaKEHHS
3epkaJjie. MHUMOe 3epKaie B INIOCKOM 3€pKalie;
u300paxeHue. —CTpPOUTH N300paKeHNE
3epkanbHoe U TOYKH B TJIOCKOM 3epKaie
paccesiHHOe OTpaKeHue
cBeTa.
58/5. [Ipenomnenue Ontruueckast INOTHOCTh | [Jemoncmpayuu. —Habmronate npenomiieHne
04 cBeTa. 3aKOH cpennl. SIBjenue [Ipenomienue cBera. CBeTa;
TIPETIOMIICHUS NpeJoMJIeHHs CBeTA. [IpoxoxmeHue cBeTa yepes —paboTaTh C TEKCTOM
cBeTa CooTHOILIIEHHE MEKTY TJIOCKONAPAJLIETIbHYIO y4eOHUKa;




YIJIOM NaJIeHUus1 1
YIJIOM NpeJIOMJICHUS.
3aKoH TpeIOMIICHUS
cBeTa. Ilokazarens
MPEIOMJICHUS IBYX CPEl.

IUIACTUHKY, IPU3MY

—IPOBOJIUTH
HMCCIEIOBATCIILCKUM
SKCIIEPUMEHT 110
MPETOMJIEHUIO CBETA IIPU
nepexo/ie Jiyya u3 Bo3/lyxa B
BOI[y, JcJIaTb BBIBOJbI

59/6 JIuH3bIL. JIun3bl, ux pusnveckue | Jemoncmpayuu. Paznuunsie —Pa3znuyaTe TUH3BI O
04 OnTrueckast CBONCTBA M BH/IBI JINH3. BHEILIHEMY BULY;
CHJIa JINH3BI XapaKTEePHCTHKH. Xon styuelt B coOuparomeit —OIpeneNsaTh, Kakas u3 ABYX

DoKyC JUH3BI. U PacCEeMBaIOIIEH JIMH3aX JIMH3 € Pa3HBIMH (DOKYCHBIMHU
dokycHOe paccToOsIHHE. paccTOSTHUSIMU J1aeT OoJbllee
Onruyeckas cuiia yYBEJIMUECHUE
JuH3bL. OnTHyeckue
npuoopsbl.

60/7. N3o6paxenus, | [loctpoenue Lemoncmpayuu. —CtpouTth n300pakeHus,

04 JlaBacMble n300paxeHuit mpeamera, | [lomyuenue n3oOpakeHHl ¢ JlaBa€MbI€ JTMH301

JIMH30U PacIoyioKeHHOT0 Ha MTOMOIIIBIO JIMH3 (pacceunBarouiei,

Pa3HOM pacCTOSHUU OT coOuparoIieit) s CIy4aes:
(boxyca TUH3HI, F>f 2F<f; F< f <2F;
JlaBaeMbIX cOOMparoei —pa3nu4aTb MHUMOE H
U pacceuBarolen JeUCTBUTENEHOE N300paKEHUS
JIMH3aMHU.
XapakTepucThka
n300paXkeHus,
IIOJIyYE€HHOTO C
MTOMOLIBIO JIHH3.
Vcnonb3oBaHue TUH3 B
ONTHYECKUX MPUOOpPax.

61/8. JlaGoparopuast | JlaboparopHas paboTa Ne —MW3mepsts pokycHoe

04 pabora Ne 11 11 «Ilony4yenue paccTosiHuE U ONTUYECKYIO

M300pakeHus MpH
TIOMOIIIH JINH3bD»

CUJ1Y JIMH3BI,
—AaHAJIU3UPOBATH IMOJTYYCHHBIC
IIpH TIOMOIIN JINMH3bL




U300paXKCHMSI, JICJIaTh BBIBOIBI,
MIPEJICTaBIATh PE3yNbTaT B
BHUE TaOJIHIL;

—paboTaTh B rpymnie

62/9. Pemtenue 3amay. | Pemenue 3amay Ha —IIpuMeHsATh 3HAHUS K
04 [Toctpoenue 3aKOHBI OTPKEHUS U pENICHHUIO 3a/1a4 Ha
M300paKeHUH, MIPEJIOMJICHUS CBETA, IIOCTPOCHHE N300PAKCHHH,
MOJIYYCHHBIX C | IIOCTPOCHUE JTABAEMBIX TUIOCKUM 3€PKaIoM
MOMOIIIBIO JIMH3 | U300PaXKCHHUH, ¥ JINH301
MOJIYYEHHBIX C TIOMOIIIBIO
TUIOCKOTO 3epKaJia,
cobuparorie u
paccenBaroniei JIMH3
63/10. | I'ma3 u 3peHue CrpoeHue Ti1a3a. Jlemoncmpayuu. Monenb —OOBACHATH BOCIIPUSATHE
05 OYHKIMH OTETbHBIX rijiasa H300paKeHHS TJ1a30M
JacTeH I1asa. YEIIOBCKA;
dopmupoBaHue —IPUMEHSTh
M300paKeHUS Ha MEXTIPEIMETHBIC CBS3H
ceTuaTke Tiasa. (bu3KUKY ¥ OMONOTHH ISt
O0O0BSICHEHUS BOCTIPUATHS
N300paxeHus
64/11. | KoutponbHas Kontponbnas padota mo —IIpumeHsTh 3HAHUS K
05 pabota TeMe «3aKOHEBI PELICHUIO 3a/1a4
OTpakKCHUS U
MIPEIOMIICHUS] CBETa
65/12. | 3auer 3auer o Teme —CrtpouTh H300paKEeHUE B
05 «CBETOBBIE SIBICHUS ¢doToamnmapare;

—TIOATOTOBHUTH TPE3CHTAIINIO
«O4KH, TaTbHO30PKOCTh U
OJIM30PYKOCTH»,
«CoBpeMeHHbIE ONITHYECKUE
npubopsl: GpoToanmnapar,
MHUKPOCKOII, TEJIECKOII,




IpUMEHEHHE B TEXHHUKE,
UCTOPHS UX Pa3BUTHY;
—HAaxXO0/IUTh Ha MOABUKHOMN
KapTe 3BEe3/IHOTO Heba
bonburyro Measenuiry,
Mepkypuii, Catyps, Mapc,
Benepy

66-68
05

Pe3zepn

(poHTaNBHOE, TPYIIIOBOE OLICHUBAHUE):
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