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IloscHuTENBHASA 3alIUCKA

PaGouas mporpamMma 1o ¢usuke A § Kjacca COCTaBI€HAa B COOTBETCTBHH CO CIEAYIOIIMMHU
HOPMAaTHUBHO-TIPABOBBIMU JOKYMEHTaMHU:
-Oenepanpabiv 3akoHoM oT 29 nekabps 2012 roma Ne 273-d3 «O6 obpazoBanmu B Poccuiickoii
®enepanuu (B AEMCTBYIOLIEH peaKun);
-Illopsimox  opraHu3alii M OCYIIECTBIIEHUS 0Opa30BATENbHOM JEATENBHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM  IIpOrpaMMaM — 00pa30BaTENbHBIM MPOrpaMMaM HAYajdbHOTO OOIIEro,
OCHOBHOT'O OOWIEro M CpeaHero oduero o0pa3oBaHusi, yTBepKICHHBIM MPUKa30M MUHIIPOCBEIIEHUS OT
22.03.2021 Nel 15;
- ®epepanbHBIi TOCYIApPCTBEHHBIN O00pa30BAaTENIbHBIM CTAaHAAPT OCHOBHOrO 00IIero oOpa3oBaHUS,
YTBEpXKACHHBIN npruka3zoMm MunmnpocBenieHus ot 31.05.2021 No 287;
-Yueonpii mian MKOY «JlokteBckas COILLy;
-Ilonoxxenuem o paboueit mporpamme negarora MKOY «Jlokreckass COLy;
-denepanbHas pabouas nporpamma no ¢usmke g 7 kinacca (cadT MHCTUTYT cTpaTeruul U pa3BUTHS
obpasoBanusi P®, Mocksa 2023) Jlns peanusaimu mporpammbl  ucmonsdyercs YMK @ A. B.
[Ieppiukun, E. M. I'yTHUK
- Meronuueckue peKOMEHAALMU IO CO3JaHMI0 U (DYHKIMOHHPOBAHUIO B OO0IIE00pa30BaTEIbHBIX
OpraHu3alysaX, PACHOJOXKEHHBIX B CEIIbCKOM MECTHOCTH M MAJbIX TOPOJAax, LEHTPOB O0Opa3OBaHHA
€CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKO# HanpaBiaeHHocTel (25 Hosiopst 2022 r. N TB-2610/02).
Ha 06a3e mentpa «Touka pocra» obOecreunBaeTcsi peanu3anus oOpa3oBaTENbHBIX MPOrpamMM
€CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKON HAaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHOATENIbCTBA B cepe 00pa3oBaHusi U C y4€TOM peKoMmeHaanunii deaepanbHOro
omepaTtopa ydeOHoro npeamera «duszuka». O6pa3oBarenbHas Mporpamma Mo3BOJsSeT UHTETPUPOBATH
pean3yeMble 3/1eCh MOAXObl, CTPYKTYPY M COJIEp KaHUE IIPU OpraHu3aluu o0ydyeHus XumMuu B 8—9
KJlaccaX, BBICTPOGHHOM Ha 0a3e J000ro u3 JOCTYNHBIX Y4eOHO-METOJIUYECKUX KOMILIEKCOB
(YMK). Hcnonb3oBanue o0OpyAOBaHHS IIEHTPA

«Touka pocTay MO3BOJIET CO3/1aTh YCIOBUS:

* ISl pacUIMPEHUs COJIep>KaHus IKOJILHOTO 00pa30BaHus 1Mo pusmke;

* VIS TIOBBIMICHUS ITO3HABATEIHHOW AaKTHBHOCTH OOYYAIOIIMXCS B E€CTECTBCHHOHAYYHOU

o0acTu;

* Ui Ppa3BUTHS JIMYHOCTH pebeHKa B Tmpolecce oOyueHus (Qusuke, ero
CIIOCOOHOCTEH, OPMUPOBAHUS U YIOBJICTBOPCHHS COIUAIBHO 3HAYMMBIX MHTEPECOB H
notpeGHOCTelH;

it pabOTBl ¢ OJAapEHHBIMU IIKOJIBHUKAMH, OpPraHU3allid WX pPa3BUTHS B
pa3INyYHbIX 00JacTIX 00pa3oBaTeNbHOM, TBOPUECKOM AESITETHHOCTH.

[Ipumensiss nu@poBble sadoOpaTOpuu Ha YpOKax (U3MKH, Yydalluecss CMOTYT
BBITIOJTHUTh MHOXECTBO J1A0OpaTOPHBIX pPAabOT U HKCIEPHUMEHTOB IO TMporpamme
OCHOBHOM IIKOJIBI.

HEJIN U 3AJAYN YYEBHOT'O ITPEJIMETA «®U3UKA»
[lenu m3ydeHus: GU3MKU HA YpPOBHE OCHOBHOTO 00Iero o0pas3oBaHus orpeseneHsl B KoHuenuu
npenoaaBaHus y4eOHOTO IpeameTa
«Pu3uka» B 00pazoBaTeiIbHbIX opraHu3auusx Poccuiickoit denepanyy, peaans3yonmx 0OCHOBHBIE
001eoOpa3oBaTeNbHBIC TPOTPAMMBI, yTBepKIAEHHON pemenueM Komternu MuHHCTEpCTBa
npoceenieHust Poccuiickoit @enepanuu, nporokon ot 3 nexadpst 2019 r Ne I1K-4BH

Lenu nzydyenus Gu3mnKu:

—IIpHOOpEeTeHNne UHTEepeca U CTPEMIICHHUs O0YyJaroIuXcs K HAayYHOMY HM3YYEHHUIO MPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTENH;

—pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HAHUs U (POPMUPOBAaHHE UCCIIEI0BATEIBCKOTO
OTHOIIEHHSI K OKPYKAIOIIAM SIBIICHHSIM;

—opMupoBaHre HAYyYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yYeHUs OCHOB CTPOCHHS MAaTepUH U
dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
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—opMupoBaHue MpeacTaBICHUH O PoiM (DU3MKH JUId PAa3BUTHUSA APYrUX ECTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHIA;

—pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymield mpodeccHoHanbHON OesTeTbHOCTH,
CBSI3aHHOUW C (PM3UKOM, MMOJITOTOBKA K JNAIbHEHIIIEMy OOYYCHHUIO B 3TOM HarmpasieHun JlocTmkeHne
3THX IIeJIe Ha ypOBHE OCHOBHOT'O OOIIEro o0pa30BaHUs 00ECIIEUMBACTCS PEIICHUEM CIIEIYIOIINX
3ajau:

—TIpHOOpeTeHNEe 3HAaHMKW O AMCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAaHHYECKUX, TEIJIOBBIX,
AJNIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSIX;

—IPHOOpPETCHNE YMEHHWH ONHUCHIBATh M OOBSACHITH (PU3MYECKHE SIBICHHS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

—OCBOCHHE METOJIOB PEIICHUS] MPOCTEHIINX PACUETHBIX 3a/la4 C HCIOJIh30BAHUEM (U3UUCCKUX
MoJIeNiel, TBOPYECKHUX M MTPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUI HAOII0JaTh IPUPOTHBIC SIBIICHUS M BBITOIHATE OIBITHI, JJA0OPaTOPHBIE PaOOTHI
U SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

—OCBOCHHE MPUEMOB pabOThI ¢ HHPOpPMAIHEH PU3NISCKOTO COACPKAHMS, BKITIOYast HHPOpMAIIHIO
0 COBPEMEHHBIX JIOCTHKCHUAX (PU3HMKH; aHAIN3 U KPUTHYECKOE OLIEHUBAaHHE HHPOPMALINH;
—3HAKOMCTBO €O cdepaMu NpodeccHoHABHON NeATeIbHOCTH, CBS3aHHBIMH C (PU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHXCHUAX (PH3HUUECKON HAYKH

MECTO YUYEBHOI'O ITPEJIMETA «®U31KA» B YYHEBHOM ITJTAHE

B cootBerctBuu ¢ ®I'OC OO0 dusuka sBiseTcs: 00s3aTeIbHBIM PEAMETOM Ha YPOBHE OCHOBHOTO
oOuiero odpasoBanus JlanHas mporpaMma nperycMaTpuBaeT u3yueHue Gu3uKu Ha 0a30BOM ypOBHE
B 00bEMe 68 4y 3a 110 2 4 B HEZIEIO B 8 Kj1acce.

PA3JEJI 1. Ilnanupyemble pe3y/1bTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

Uzyuenue yueOHoro mpeamera «®Pusnkay Ha ypOBHE OCHOBHOTO 001Iero obpa3zoBaHUs JOHKHO
ofOecrieunBaTh JOCTHIKCHHE CIEAYIOIIMX JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB

JIMYHOCTHBIE PE3VYJIBTATHBI
[TarproTHyeckoe BOCHUTAHHUE:
—TIPOSIBJICHHE HHTEPECA K HUCTOPUU B COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3UUECKOI HAyKH;
—IIEHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCHUCKUX YUEHBIX-(DU3NKOB
I'paxk1anckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
—TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJICHUH OOIIECTBEHHO- 3HAYMMBIX M STUYECKUX
mpo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (PU3UKH;
—O0CO3HAHUE BAJKHOCTH MOPAJIbHO-3THYECKUX MTPUHIIMIIOB B JIEITEILHOCTH YYEHOTO
DcTeTHYECKOE BOCITUTAHUE:
—BOCHPHUATHE ICTETUUYECKUX KauecTB (PU3NUECKON HAYKH: €€ TAPMOHUYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH L[eHHOCTH HAyYHOT O IO3HAHMUS:
—OCO3HaHUE IIEHHOCTU (HU3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHPA, OCHOBHI
Pa3BUTHS TEXHOJIOTUH, BAXKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI;
—pa3BUTHE HAYIHOU JTFOO03HATEITLHOCTH, HHTEPECa K UCCIE0BATEIHCKON ACATEIHHOCTH
dopmMupoBaHue KyIbTYphI 3I0POBbSI U YMOLIMOHAILHOTO OJIaronoIyyus:
—OCO3HaHUE IIEHHOCTH O€30IMacHOro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BXHOCTU TMpaBW 0€30MacHOr0 TOBEIEHUsS Ha TPAHCIOPTE, HAa JOpOrax, C JJIEKTPUUYECKUM U
TETJIOBBIM 00OPY/IOBAHHEM B JJOMAIITHUX YCIIOBHSIX;
—c(opMUpPOBaHHOCTh HaBBIKA pedIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro ke
rpasa y Apyroro yejaoBeka Tpyn1oBoe BOCIUTaHUE:
—AaKTUBHOE yYacTHE B PEIICHUWU MPAKTHUYECKUX 3a/aad (B paMKaxX CEMbH, IIKOJbBI, TOpOJaa, Kpas)
TEXHOJIOTHYECKOM M COIMAIBHOM HAMpaBIEHHOCTH, TPEOYIOMIMX B TOM YHCIE U (U3HUIECKUX
3HAHUM;
—MHTEPEC K MPAKTUIECKOMY H3YICHHIO TTpodeccuii, CBA3aHHBIX C (GU3UKOM
DKOIOrNYECKOE BOCITUTAHHE:



—OpUEHTaLUs Ha IPUMEHEHNE (PU3MUECKUX 3HAHWN JJIS pelIeHHs 3aJad B 00JaCTH OKpYXKarolei
Cpelpl, IUIAHUPOBAHUS IOCTYNKOB M OLIGHKM HX BO3MOJKHBIX IIOCIEICTBUM Ul OKPYKaroIEH
Cpensl;

—O0CO3HaHUe IN100aIbHOr0 XapakTepa 3KOJOIrMUECKUX IPoOIeM U MyTeH UX peleHus

Ananranys 00y4Jaromerocsi K U3MEHSIOIIMMCS YCIOBUSM COIIMATBHOM U IPUPOTHON CPEJIb:
—IIOTPEOHOCTh BO B3aMMOAEHUCTBUM IPU BBINOJHEHUHM HCCIIEIOBAHUN M MPOEKTOB (PU3MUECKON
HaIIPaBJIECHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSIM APYIHX;

—TIIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MIPAKTUUECKYIO IeATEIbHOCTD;
—IOTPeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (HOPMYIUPOBaTh UJAEH, IOHATHS,
TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBICHUSX;

—O0CO3HaHue Je(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00/1acTH (PU3MKHY;
—IIJITAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETECHUN HOBBIX (PM3MUECKUX 3HAHMIA;

—CTPEMJICHHE aHATM3UPOBATH U BBISIBIISATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBAa M SKOHOMUKH, B TOM
YCJIe ¢ UCII0JIb30BaHUEM (PU3NYECKUX 3HAHUM;

—OIICHKa CBOUX JICWCTBUI ¢ Y4ETOM BIMSHUS HA OKPYXKAIOLIYIO CPEy, BO3MOKHBIX III00aTBHBIX
IIOCJIEICTBUU

METAIIPEJIMETHBIE PE3VYJIbTATHI
YHuBepcaabHbIe TO3HABATENIbHBIC IEHCTBUS
ba3oBble 1oruueckue NeCTBUS:
—BBIABIIATH U XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SBIICHUN);
—YyCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCH(PHUKAIINN, OCHOBAHUS JUIst 0000IICHNS U
CpPaBHEHUS,
—BBISBIATh 3aKOHOMEPHOCTM M TIPOTHBOPEYHMS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HAOIIOJICHUSAX, OTHOCSIIMXCS K (PU3MUECKUM SBICHUSM;
—BBISBJIATh PUYMHHO-CIICACTBEHHBIC CBSI3M MPH M3YUEHHH (PU3NYECKHUX SBICHHHA U IMPOIECCOB;
JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM JEAYKTUBHBIX U WHAYKTUBHBIX YMO3aKJIIOUYECHWM, BBIJIBUTaTh
THITOTE3BI O B3aUMOCBS3SIX (DU3NUYECKUX BEINYHH;
—CaMOCTOATENBHO BBIOUpPATh CHoOco0 peuieHus ydeOHOM ¢u3nueckoil 3agaun (cpaBHEHUE
HECKOJIbKMX BapUaHTOB pEIICHUs, BBIOOpP HambOoyiee MOIXOISIIETO € YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPUEB)
bazoBrsIe HccneoBaTeNbCKUe ICHCTBUS:
—HCHOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATENILCKUN HHCTPYMEHT MTO3HAHUS;
—TIPOBO/IUTh TI0 CaMOCTOSATENBHO COCTABICHHOMY IUIAaHY OIIBIT, HECIIOXKHBIA (pU3HUecKuii
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEIOBaHNE (PU3UYECKOTO SIBICHUS;
—OIICHWBAaTh HAa TPUMEHHMOCTh W JOCTOBEPHOCTh HMH(OPMAIUIO, TOJIYYCHHYIO B XOJE
UCCIIEIOBaHMS WM SKCIIEPUMEHTA;
—CaMOCTOATENBHO (OpMYITHpOBaTh O0OOIIEHNST W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO
HaOJI0IeHNUs, OTIbITA, UCCIIEI0BAHMS;
—IIPOTHO3MPOBAaTh BO3MOYKHOE JajJbHEWINEee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaxX
Pa6oTa ¢ nadopmarueii:
—IIPUMEHATh PAa3UYHbIe METObl, HHCTPYMEHTBI M 3apOoChl MPH MOUCKE U 0TOOpe MH(pOpMaIUn
WIM JAHHBIX C YYETOM MPEUI0KEHHON yueOHOU (hr3nuecKoi 3a1auu;
—aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUAOB U
dbop™m mpeacTaBICHUS;
—CaMOCTOATENIbHO ~ BBIOMpATh  ONTHUMAJbHYIO (OopMy TMpeiacTaBleHUs HHPOpPMaUM |
WITIOCTPUPOBATH pelIacMble 3a7adi HEeCIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOHM rpadukoil u ux
KOMOHWHAIUSMHU
YHuBepcanbHble KOMMYHUKATUBHBIE IECTBUS
Obuenue:
—B XO0Je OO0CyXIeHHs ydeOHOro MaTepHuayia, Pe3yJbTaToB JabOpaTOPHBIX PabOT M TMPOEKTOB
3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCY)XJaeMOH TeMbl M BBICKA3bIBaTh HJEU, HAIlCJICHHBIC Ha
pelleHure 3aa4u 1 Mojiep KaHne 0J1aroxenareabHOCTH OOLICHUS;



—COIIOCTABIISATh CBOU CYXJIEHUS C CY)KACHUSMH JAPYTHX YYACTHUKOB AMAJIOra, 0OHApY>KUBAThH
pa3inyure U CXOJICTBO MO3ULINKN;

—BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

—IIyOJIMYHO MPEACTABIATh PE3YyJIbTaThl BBITOJIHEHHOTO (PU3MUECKOro OIbITa (IKCIIEPUMEHTA,
uccienoBanusl, mpoekra) CoBMecTHast 1€ATENbHOCTD (COTPYAHUYECTBO):

—TIIOHUMAaTh M KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM M MHIUBUAYATbHOW pabOThl MpH
peLICHNH KOHKPETHON (PU3NIECKO MPOOIIeMbL;

—TIpUHUMATh LIeJI1 COBMECTHOM [1eATeIbHOCTH, OPraHU30BBIBATh JIEHCTBUS MO €€ JOCTHXKEHHUIO:
pacmpeaensaTh poJid, 00CYKAaTh MPOIECCH U PE3yIbTaThl COBMECTHOM PabOTHI; 0000IIaTh MHCHHS
HECKOJIbKUX JIOJICH;

—BBITNOJHATH CBOIO YacTh paboThI, JOCTUTrasi KAYeCTBEHHOI'O pe3yIbTaTa 10 CBOEMY HalpaBJICHUIO
U KOOPAMHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI;

—OIICHUBATh KaYeCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOACHUCTBUS

YHUBepcaabHbIE PETYISATUBHbIC IEHCTBUS

Camoopranusanus:

—BBIABIIATH MPOOJEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYalHsX, TPEOYIOIIMX MAJsl pellieHus
buznyecKuX 3HAHMIA;

—OPHUEHTHPOBATHCS B PA3TMYHBIX MOIXO0AAX MPUHATHS PEUICHUN (MHANBHIYaTbHOE, TPUHSATHE
pelleHus B TPYIINe, IPUHATHE PELICHUN TPYIIIOi);

—CaMOCTOATEIBHO COCTABJIATh AITOPUTM PEHICHUsT (PU3UUECKON 33a]auu WM TUTaHA UCCIICAOBAHUS
C y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpejiaracMbie
BAPUAHTHI PELICHUN;

—JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHE

CamoxoHTpoIb (pediekcusi):

—J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallMU U MpeJuiarath 1iaH e€ N3MeHEHUs;

—OOBSACHATHh MPUYMHBI TOCTHKCHUS (HEIOCTIKEHHSI) pE3yJIbTaTOB JIEATEILHOCTH, 1aBaTh OLCHKY
nproOpEeTEHHOMY ONBITY;

—BHOCHTb KOPPEKTHBBI B JESATEIHHOCTh (B TOM YHCJIE€ B XOJ BBIMOJHEHHUS (QHU3UIECKOTO
UCCJIEIOBaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIUXCS CHUTYyallHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3yNbTaTa LENIU U YCIOBUIM

OMOLMOHATIBHBIN UHTEIIIEKT:

—CTaBUTh ce0s1 Ha MECTO APYroro 4yejaoBeKa B XOJ€ CIOopa WM JUCKYCCHUH HAa HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro

[Ipunsitue cedst u Ipyrux:

—TpU3HaBaTh CBOE MPABO Ha OMIMOKY MPU pelleHnr GU3NYECKUX 33/1a4 UM B YTBEPXKICHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPABO JIPYroro.

[NPEAMETHBIE PE3VJIbTATDI
[IpenmerHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpakaThb C(OPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUH:
—MCIONb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB M MOJIEKYI,
arperatHple COCTOSIHMSI BELIECTBa, KPHUCTAJUIMYECKWE U aMOop(HbIe Teja, HACHIIIEHHbIH U
HEHACBIUICHHBI Iap, BIaXHOCTb BO3[yXa; TEMIlepaTypa, BHYTPEHHSS DJHEprus, TEIJIOBON
JIBUTATENb; DJIEMEHTAPHBIN OJJEKTPUUECKUN 3apsif, OJJIEKTPUYECKOE II0JIe, NPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSHHBIHN 3JIEKTPUUECKUN TOK, MArHUTHOE T10JIE;
—pa3nuyarh sBJIEHUS (TEIUIOBOE pacIIMpeHue/cikaThe, TeIulonepenada, TEIUIOBOE paBHOBECHE,
CMauMBaHME, KaNWIUISPHBIE SBJICHUS, HCIAPEHHUE, KOHJIEHCAIUs, IUIABJIEHUE, KpUCTAJIN3aLus
(oTBepneBaHUE), KWUIIEHUE, TeIulonepenadya (TEIUIONPOBOAHOCTh, KOHBEKIMS, H3IIy4YeHUE);
NIEKTpU3aLldg  Tel, B3aMMOJEHCTBHE 3apsAloB, JEHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWMOJIEWCTBHE MAarHUTOB, JEHCTBHME MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM,
JIEKTPOMAarHUTHas MHAYKLUSA) MO ONMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3MUECKOE SBJICHUE;



—pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3UYECKUX SBICHHHA B OKPYXAIOIIEM MHUpPE, B TOM
yrciae (pU3NUEcKue SIBICHUS B MPHU- POJIE: MOBEPXHOCTHOE HATSKEHHWE U KallWJUISIPHBIE SIBJICHUS B
NpUpojie, KPUCTAIUIBI B Mpupone, uinydenue ConHIa, 3aMep3aHue BOIAOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; 3JeKTPUYECKHE SIBICHUS B arMocdepe, 3JIeKTpUYECTBO
KUBBIX OPTaHU3MOB; MAarHUTHOE TOJe 3eMid, Apei( MOJ0- COB, POJIb MAarHUTHOTO TOJS JUIS
KHU3HU Ha 3emile, NOJSIPHOE CUSHHE; IIPU 3TOM MEpPEBOJUTH NMPAKTHUYECKYIO 331ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PU3MUECKUX SBICHUI;

—OINMCHIBaTh U3y4YEHHbIE CBOWCTBA Te U (PU3HUECKUE SIBIICHUS, UCIIOb3Ys (PU3MUeCcCKue BETUUNHBI
(TeMmieparypa, BHYTPEHHSSI 3HEPIUs, KOJMYECTBO TEIUIOTHI, y/A€iIbHas TEIJIOEMKOCTh BEILECTBA,
yllenbHas TEIJIoTa IUIaBJIEHUs, yAeIbHas TEIUIoTa NapooOpa3oBaHus, yAelbHas TEIUIoTa CrOpaHus
TOIJINBA, KO3(PPUIMEHT MOJE3HOrO ACHCTBHUS TEIUIOBOW MAIIMHBI, OTHOCHTEIbHAs BIIAXXHOCTb
BO3/yXa, OJJIGKTPUUYECKUI 3apsiy, CHJIa TOKa, 3JIEKTPUYECKOE HAINpPSDKEHUE, CONPOTHUBIICHHE
NPOBOJHHUKA, YIEIbHOE COMPOTHUBIICHHE BEIIECTBA, pad0oTa M MOIIHOCTb AJIEKTPHUECKOTO TOKA);
IPY ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEIWYMH, 0003HAYEHUS
U eAMHUIBl (PU3UYECKUX BEIWYHMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOUIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JAPYIMMM BEIUYHMHAMH, CTPOUTHh IpadUKM HM3YUYEHHBIX 3aBUCHUMOCTEH (pu3HuecKux
BEJIMYUH;

—XapaKTepHu30BaTh CBOWCTBA TeJ, (U3UUECKUE SBJICHUS U IPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEILECTBA, IMPHUHIMII CYNEPIIO3ULIUU
no- Jiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa /sl ydacTKa Ienu,
3akoH JIxoyns—IJleHna, 3aKoH COXpaHeHUsI SHEPTHH; TIPH 3TOM J1aBaTh CIIOBECHYIO ()OPMYITHPOBKY
3aKOHa U 3alMChIBaTh €r0 MAaTEMaTHYECKOE BhIPa)KEHUE;

—O0OBACHATh (PU3MUYECKHE MPOIECCHl W CBOWCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE CHUTYaI[Hii
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIBJIATH NPUYUHHO-CIEACTBEHHBIE CBSA3HM, CTPOUTh
00bsicHeHHEe U3 1—2 JIOrMYecKuX ILaroB ¢ ONOpoill Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3MUECKHUX
SBJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THBIE 3a/1a4d B 2—3 JCUCTBUS, UCHOIB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBMS 3aJauyd 3alHChIBaTh KpPAaTKOE YCIOBHUE,
BBISBJISITH HENOCTATOK JIAHHBIX JUId pEIIeHus 3ajaudd, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble JUIsl €€ pelleHHs, MPOBOAUTH pacy€Thl M CPaBHUBATh IOJIyYEHHOE 3HAYCHHE
(bu3nYeCKOI BETMYNHBI C U3BECTHBIMU JIAHHBIMU;

—pacro3HaBaTh MpOOJEMBbl, KOTOpPblE MOXHO pELIMTh HPHU TOMOLIM (PU3HMUECKUX METOMOB;
UCIIONIb3YSl OIMCAaHUE MCCIENOBAHUA, BBIICIATH IIPOBEPSEMOE IPEIIOJIOKEHNE, OLEHUBATh
MPAaBUJIBHOCTD MOPsI/IKA TPOBEEHUS UCCIEA0BAHNUS, A€aTh BIBOIBI;

—TIPOBO/IUTh ONBITHI IO HAOMIOJEHUIO (PU3MUYECKMX SBICHUNH WM (U3NYECKUX CBOMCTB Tel
(KanwIIsipHbIE SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl; CKOPOCTH
npolecca OCThIBaHMS/HAarpeBaHWs NpU M3JIy4YeHHMM OT LBeTa U3Jydarolleil/mornomaromei
MOBEPXHOCTHU; CKOPOCTh UCIIAPEHUs BOABI OT TEMIIEPATYPhI )KUJIKOCTH U IUIOIAIN €€ IOBEPXHOCTH;
ANIEKTpU3ALUA Tl M B3aUMOJCHCTBHE IEKTPUYECKUX 3apAI0B; B3aMMOIECHCTBHE INOCTOSHHBIX
MarHuTOB, BU3YyaJIU3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHWTOB; AEMCTBUS MArHUTHOTO TIOJIS
Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSIHHOIO
TOKa): OpPMYIHPOBaTh MPOBEPSEMbIE MPEANOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUS; OMUCHIBATH XOJI OIBITA M (DOPMYITUPOBATH BBIBOIBI;

—BBINIOJIHATD MPSMbIE U3MEPEHHS TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKeHUsT C MCIOJIb30BAaHUEM AaHaJIOTOBBIX NPUOOPOB M JIAaTYUKOB (PU3MUECKUX BEIWYMH;
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

—TIPOBO/IUTh HUCCIIEJIOBAaHUE 3aBUCHUMOCTH OAHON (U3MYECKON BeNMYMHBI OT JPYrol c
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NMPOBOJHUKA OT €ro JJIMHBI,
IUIONIA/IN TIOTIEPEYHOTO CEYEHMSI U YJIENBHOIO CONPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA; CUIIBI TOKA,
UAYIIETo Yepe3 MPOBOJIHUK, OT HAIPsDKEHUS Ha MPOBOJIHUKE; UCCIIEOBAHUE MTOCIEI0BATEIbHOTO U
napajyieIbHOTO COEIMHEHH MPOBOAHUKOB): TUIAHUPOBATh HCCIEI0BAHUE, COOMPATh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHMs, CIeaysl MPEeNIoKEHHOMY IUIaHy, (PUKCHPOBATH PE3YJIbTaThl MOTYyYEeHHOU
3aBHCHUMOCTH B BUJIE TAOIHII U TpaUKOB, 1€1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBAHUS;
—IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3NYECKUX BEIWYMH (yIelbHas TEMJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA): TIAHHUPOBATH



U3MEpeHusi, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysd NPEAJIOKEHHONH HMHCTPYKIHMH, U
BBIYHCIIATH 3HAYCHUE BEITUIHUHBL;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH TpU paboTe ¢ 1abopaTopHbIM 000PYIOBaHUEM;
—XapaKTepHu30BaTh MPHUHIUIEI JEHCTBUS W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOil Ha MX OMHUCAHUsA (B TOM YMCIIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, apoBasi TypOuHa,
aMIIepMETp, BOJBTMETP, CUETYUK DIICKTPUUECKOW HHEPTUH, SIICKTPOOCBETUTEIBbHBIE MPUOOPHI,
HarpeBaTeNIbHbIE IEKTPOIPHOOPHI (IPUMEPHI), STEKTPUIECKUE MPEIOXPAHUTEIH; SJIEKTPOMArHuUT,
AJIEKTPOJIBUTATEIh OCTOSHHOTO TOKA), UCTIONIB3YS 3HAHUS O

CBOMCTBaX (PM3NYECKUX SIBICHUI 1 HEOOX0IUMBIE (PU3NYECKHIE 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBa M WM3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM M
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABHUraTENb
BHYTPEHHEI'O CTOpaHMsl, 3JIEKTPOCKOI, PEOCTaT); COCTABJIATH CXEMBI JJIEKTPHUUECKUX LEne ¢
IIOCJICZIOBATEIBHBIM U MApaJUIEIBHBIM COSAMHEHHEM SJIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAUCHHS
AIIEMEHTOB SJICKTPUYECKUX IICTICH;

—IPUBOIUTE IMPHUMEPHI/HAXOIUTh HWHGOPMAIMIO O MpUMepax MPAaKTUYECKOrO HCIIOJIb30BAHUS
(GU3HYECKUX 3HAHWUH B TIOBCETHEBHOW JKHU3HM JJIsi 00€CIICUCHMsI OC30IMACHOCTH TIPU OOPAIICHHUH C
npubopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3I0pOBbS M COOJIOACHHS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKAIOIICH Cpee;

—OCYIIECTBIATh MOUCK HMHGpOPMAIMK (U3MYECKOTO COAepKaHus B ceTH MHTepHeT, Ha OCHOBe
UMEIOIINXCS 3HAHUN U MyTEM CPaBHEHUS JONOJHHUTEIBHBIX NCTOYHUKOB BBIACIATH MH(OpMAIHIO,
KOTOpasi SBJSIETCS TPOTUBOPEUNBON MII MOXKET OBITh HEJOCTOBEPHON;

—WCIOJB30BaTh TPH  BBHIMOJHEHUH YYEOHBIX 3aJaHUN  HAyYHO-TIONMYJSIPHYIO JIUTEPATYpPy
(HU3MYECKOTO COo/IepKaHMUs, CIIPAaBOYHbIE MaTepHaIbl, pecypchl cetu VIHTepHeT; BiaaeTs npuémMaMu
KOHCIIEKTUPOBAHUS TEKCTA, PeoOpazoBaHmst HHPOPMALIUU U3 OJTHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
—C03/1aBaTh COOCTBEHHBIC TMCbMEHHBIC M KPAaTKHE YCTHBIE COOOIIeH s, 000011ast HHPOPMAIHIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJACpKaHUS, B TOM YHCJIEC MTyOJIMYHO TMPEICTaBISATH
PE3YJIBTAaThl MPOSKTHOW WIIN MCCIIE0BATEIbCKOM eI TEIbHOCTH; IIPU ATOM I'PaMOTHO HMCIOJIb30BaTh
W3y4eHHBIN MOHATUHHBIN anmapaT Kypca QU3UKH, COTPOBOKIATH BBICTYIIJICHHE TIPE3CHTAINEH;
—TIpU BBINOJIHEHUH Y4EOHBIX NMPOEKTOB M UCCIENOBaHUM (PU3NYECKUX IMPOLECCOB pacHpeaessaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C NOCTABJICHHBIMHU 3a/1a4aMH, CIECIUTH 32 BBITOJHEHHEM
IUlaHa JeMCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIGHWBAaThb COOCTBEHHBIM BKJIaJl B
JeSITeTIHHOCTD TPYIIBI, BRICTPABAaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHE, MPOSBISAS TOTOBHOCTD
paspenatb KOHQJIUKTHI

PA3JEJI 2. Conep:xaHue y4eGHOI0 peaMeTa

Pasnen 6. TenoBble siBIEeHUS

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKOW TEOpUM CTPOEHMsI BemiectBa Macca u
pasmepbl  aToMOoB W MojeKkyn — OmbITBI, TOATBEPXKIAIONIME  OCHOBHBIE  TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH

Mopenu TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO COCTOSHUK BemecTBa Kpucraminueckne u
amop¢ubie Tena OObICHEHHWE CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TET HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KMHETUYECKOW Teopun (CMaymBaHWEe W KaMWUISIPHBIE SBIEHUS TemioBoe
pacIIMpEeHHe U CKATUE

Temmnepatypa CBsi3b TeMIIepaTypbl CO CKOPOCTHIO TEIMJIOBOTO JIBIKECHUSI YACTHUIT

Buytpennsisa sneprus CrnocoObl H3MEHEHUs BHYTPEHHEW 3HEpruu: Terionepenada U COBEpIICHHE
paboTsl Buasl Teronepenaun: TeII0ONPOBOHOCTh, KOHBEKIINS, U3TyICHHE

KonuyecTBo TermmoTsl YaenbHas TEIIOEMKOCTh BellecTBa TermiooOMeH M TEIIOBOE PAaBHOBECHE
VYpaBHenue TeruioBoro 6ananca [1naBneHne U oTBepAeBaHNE KPUCTALNTUIECKUX BEIIECTB Y IeIbHAas
teruioTa uiasnenus [lapoodpazoBanue u konaencauus Mcenapenune (MC) Kunenue Y aenbHas
TEIUI0Ta MapooO0pa3oBaHus 3aBUCUMOCTh TEMIEPATYPhI KHUIIEHHS OT aTMOC(HEpPHOTo JaBICHUS
BraxHocTs BO31yXa

DHeprusi TOIUIMBA Y JieNIbHAS TETIOTa CTOPAHUS

[Tpuntuner padoTel TemmoBeix npurareneit KIIJ[ termmoBoro aurarens TemsioBbie ABUTATENd U
3amuTa okpysxkaroueit cpeast (MC)



3aKOH COXpaHEHMsI U IIPEBPALLEHHsI SHEPTUHU B TEIUIOBBIX Ipoueccax (MC)

JemoHcTpanuu

1 Habnronenue OpOyHOBCKOTO JBMKEHUS

2 Habmonenue nuddys3un

3 HaGxroenue siBICHUH CMauMBaHUs U KaWIISIPHBIX SIBICHHUHA

4 HabGmrozieHre TenjaoBOro paciupeHust Tei

5 Mi3MeHeHue 1aBIeHus ra3a Mpu N3MEHEHUH 00bEMa M HarPEeBaHUU WIIH OXJIAXKICHUH

6 IIpaBuia u3MepeHus TeMieparypsl

7 Bunel Teruionepenauu

8 OxJakIeHHe MPH COBEPIIEHUN PabOThI

9 HarpeBanue npu COBEpIICHHH PaOOThI BHEIIHUMH CUJIAMHU

10 CpaBHenue TernoémMKocTell pa3IMyHbIX BELIECTB

11 HabmroneHne KumeHus

12 HabnroeHre NoCTOSHCTBA TEMIIEpaTyphl NIPH MJIaBJICHUH

13 Mozaenu TEeIUIOBBIX JIBUTATEIEH

JlaGopaTopHbie pabOTHI U OMBITHI

1 OnbIThl O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS

2 OTBITHI 110 BBIPANIMBAHUIO KPUCTAJLIOB IOBAPSHHOM COJIM MJIHM caxapa

3 OnbIThl 0 HAOIIOAEHUIO TEIIOBOTO PACLIMPEHHSI ra30B, KUIKOCTEN U TBEPBIX Tl

4 OnpeneneHue AaBJICHUS BO3yXa B Oa/sIOHE IMpUIla

5 OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00béMa U HarpeBaHUs WK
OXJIQXKICHUS

6 IIpoBepka runoTe3bl JIMHEHHON 3aBUCHMOCTH JUITMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUYECKOMN
TpyOKe OT TeMIeparypsl

7 HaGmtoneHne M3MeHEHHUs BHYTPEHHEH SHEpruu Teja B pe3yibTare Telionepesadyd U paboThl
BHEIIHUX CHUJI

8 HccnenoBanue siBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUH XOJIOHOM U rOpsiueii BOIbI

9 Ompenenenue KOJIMYECTBA TETUIOTHI, MOJIYYEHHOTO BOJOW MPH TEIJIO0OMEHE C HArpeThIM
METANIMYECKUM LUIUHAPOM

10 Ompenenenue yaeapbHON TEIIOEMKOCTH BEIIECTBA

11 UccnenoBanue mporecca UCapeHus

12 Onpenenenre OTHOCUTENIBHON BIaXKHOCTH BO3JIyXa

13 Omnpenenenue yaenbHON TEIIOTHI TUIABIEHUS JIbJa

Paznen 7. DnexTpudeckue 1 MarHUTHBIC SIBJICHUS

Onexrpusanus Ten J[Ba poja 3IEKTpUYECKHX 3apsaoB B3aumonencTBUE 3apsKEHHBIX TENl 3aKOH
Kynona (3aBHCHUMOCTh CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsSioB U
pacCcTOSHUS MEXY TEJIaMH )

Onektpuueckoe rmone Hanpsx€HHocTs 3nekTpuueckoro mnonst IlpuHnun — cyneprio3unuun
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)

Hocurenn »sieKTpudecKux 3apsioB OJEMEHTApHBIM JiekTpudeckuil 3apsn CTpoeHue aTtomMa
IIpoBOTHUKY M TUAJIEKTPUKHU 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsiaa

ONEKTPUYECKUH TOK YCIIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOIO TOKAa VICTOYHMKM MOCTOSIHHOTO
ToKa JIeHCTBUS AJEKTPUIECKOTO TOKa (TEIUIOBOE, XUMUUECKOE, MAarHUTHOE) DIEKTPUUECKHI TOK B
KUAKOCTAX M razax

Onektpruueckass nenb Cuina Toka ONeKTpudeckoe HanpskeHne CONpOTHUBIECHUE IPOBOJHUKA
VYaenpHOoe comporuBiaeHUe BemecTBa 3akoH Owma juig ywactka nenu [locienoBarenpHoe H
napajuieJIbHOE COeTMHEHUE POBOIHUKOB

PaGora ¥ MOIIHOCTH 3JeKTpUdeckoro Toka 3akoH J[xoyns— JleHna DnekTpuueckue Lenu U
NOTPEOUTENH IEKTPUUYECKOM aHepruu B 66Ty KopoTkoe 3amblkaHne

[TocrositHHBIE MarHUTHl B3aumonelcTBUE MOCTOSIHHBIX MarHUTOB MarHutHoe mnosie MarHuTHoe
noire 3eMJIM M €ro 3HaueHue i ku3HM Ha 3emuie OnmeIT Opctega MarHutHoe 1mosie
AIIEKTPUYECKOro ToKa lIpuMeHeHue a5eKTpoMarHuToB B TexHUKE JleficTBE MarHMTHOIO MOJS Ha
IPOBOJHHUK C TOKOM DJIEKTPOJBUTATENb OCTOSHHOIO TOKa Vcronb30BaHue 31€KTpoBUTaTeNell B
TEXHUUYECKHUX YCTPOWCTBAX U HA TPAHCIIOPTE



Oneitel @apanes SIBieHue 30€KTpOMarHUTHOM MHAYKuMM IlpaBuno JleHna OnekrporeHeparop
CriocoObl MOJTy4eHHsI IEKTPUUECKON SHEPTUN DIEKTPOCTAHIIMM Ha BO30OHOBIIIEMBIX HUCTOYHHUKAX
SHEpPIruu

JeMmoHcTpanuun

1 DnexTpusanus Ten

2 JlBa poJia 3JIEKTPHUECKUX 3apsi/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX Tell

3 YCTpoiicTBO U ACHCTBHUE AIEKTPOCKOTA

4 DneKkTpocTaTuyecKas HHIYKIHUsS

5 3aKOH COXpaHEHHUs IEKTPUUECKHX 3aps/I0B

6 [IpOBOJHHUKY U AUIITEKTPUKH

7 MozaenupoBaHH€e CHIIOBBIX JIMHUHN 3JIEKTPUUECKOTO M0JIs

8 MIcTOYHMKH IOCTOSIHHOT'O TOKa

9 leiicTBUSI 3IEKTPUUECKOTO TOKA

10 DnexTpuuecKuii TOK B 5KUIKOCTH

11 T"a30BBIi1 pa3psin

12 V3mepeHue cuiibl Toka aMIepMeTpoM

13 N3mepeHue 31eKTpUYECKOro HANPsHKEHUS! BOJIBTMETPOM

14 PeocraT u Mara3uH CONpPOTHUBIICHUI

15 B3aumopeiicTBIE NOCTOSHHBIX MarHUTOB

16 MonenupoBanue HEBO3MOKHOCTH pa3eiCHHs MOJIIOCOB MarHuTa

17 MognenupoBaHre MarHUTHBIX MOJI€H NOCTOSHHBIX MarHUTOB

18 OmbiT Dpcrena

19 MarnuTHOe 1oJie Toka DJIeKTPOMAarHUT

20 JleiicTBHe MarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM

21 DnexTpoABUraTesb MOCTOSIHHOTO TOKa

22 UccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOW WHYKIUH.

23 Onbiter Dapanes

24 3aBHCUMOCTb HalpaBIeHHs] MHIYKIIMOHHOTO TOKA OT YCJIIOBUHM €ro BOSHUKHOBEHUS

25 DnexTporeHepaTop MOCTOSIHHOTO TOKa

JlaGopaTopHbie pabOTHI U OIBITHI

1 OnbITh IO HAOIIOACHUIO SJIEKTPU3ALUY TeJT HHAYKIUEH U PU CONPUKOCHOBEHUH

2 UccrnenoBanue NEHCTBHS DIIEKTPHUYECKOTO TOJISI HA TIPOBOJHUKH M JUDJICKTPUKH

3 COopka 1 mpoBepKa pabOoThl AEKTPHUUECKON LEMH MOCTOSIHHOTO TOKa

4 V3mepeHue U peryiupoBaHHe CUIIbI TOKA

5 U3MepeHue u perympoBaHue HanpsKeHus

6 VccrnenoBanme 3aBHCHMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHHS PE3UCTOPA
U HaIPsDKEHUS Ha PEe3UCTOpe

7 OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CO- POTUBIIEHUSI IPOBOJAHUKA OT €T0
JUIMHBI, TIJIOLIA/IU TIONEPEeYHOro CeUeHUs U MaTepuaa

8 IlpoBepka mpaBmiia CIOKEHHS HAMTPSDKEHHUA TPH MTOCIIET0BATEIHHOM COSAMHEHUH JIBYX
pE3UCTOPOB

9 [IpoBepka mpaBuiIa I CHITBI TOKA MPH MapaUIeTIbHOM COSTUHEHUN PE3UCTOPOB

10 Ompenenenrie pabOTHI ANEKTPUIECKOTO TOKA, HIYILIETO Yepe3 PE3UCTOp

11 OnpeneneHue MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIAEIIEMOM Ha pe3ucTope

12 VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepes3 JaM- MOYKY, OT HalpsDKEHUsS Ha Hel
13 Onpenenenue KIT/1 HarpeBaremns

14 ViccnenoBanne MarHUTHOTO B3aMMO/IEHCTBHSI IOCTOSIHHBIX MarHUTOB

15 M3y4yeHne MarHuTHOTO TOJIS IIOCTOSTHHBIX MArHUTOB NIPY UX 00BETUHEHNUH U Pa3/Ie]ICHUN

16 VccnenoBanue AeWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17 OnbITHl, IEMOHCTPUPYIOIIHE 3aBHCUMOCTh CHJIBI B3aUMOJICHCTBHUS KaTyIIKU C TOKOM M MarHUTa
OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIKe

18 N3ydenune neiicTBUSI MAarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM

19 KoncTpyupoBaHue v u3ydeHue paboThI SJEKTPOABUTATEIIS

20 N3mepenune KI1/] anekTpoaBuraTenbHON yCTaHOBKH



21 OmeITHI IO HCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWUU: UCCIICIOBAHUC U3MEHEHMH
S3HAYCHUA U HAlIPpAaBJICHUA NHAYKIIMOHHOI'O TOKa

PA3JIEJI 3. TemaTu4eckoe IVIaHNPOBaHUeE € YKa3aHHEM KOJINYeCTBAa YaCOB, 0TBOAUMBIX
HAa 0CBOCHME KAXKIOH TeMBbI
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8 TenoBble ABIEHUS 28 3 2
J/leKTpUYECKHEe ¥ MarHUTHbIE ABJIEHUA 37 3
[ToBropeHue 2
UTOro 68 6 4




TEMATHYECKOE IVIAHUPOBAHHE 8 KJIACC

Neo Hcnoab3oBa
ypPOKa Tema ypoka Koumnu | Hue
IUIaH €CTBO | 00OpyI0BaH
/Tema yacoB | us «Touka
pocTay
TenioBble ABJIEHUA
1 OCHOBHBIE ~ TOJIO)KEHHUSI  MOJEKYJISIPHO-KHUHETHUECKOW  TEOpUH
CTPOEHUS BEleCTBa 1
2 Macca 1 pa3Mepbl aTOMOB U MOJICKYJT 1
3 OnbITHI, MOJITBEP K IAOLIME OCHOBHbIE HOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TeoprH 1
4 Mopenu TBEpPIOTO, )KUIKOTO ¥ ra3000pa3HOTO COCTOSHUIA
BEIECTBA 1
5 Kpucrammdeckue u amopdubie TBEpABIC TEIA 1
6 OObscHEHNE CBOMCTB ra3oB, >KUJIKOCTEH W TBEPIBIX TE€J HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH 1
7 CmaunBaHue M KanWUIpHBIE sBiIeHus TemnoBoe pacmpenne u
cKaThe 1
8 Temnepatypa CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEMIIOBOTO HaTank
JIBYDKEHUS YaCTHUIL 1 TeMIIepaTypsbl
9 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEH 3HEpruu:
TeIuIonepeiaya U CoBepiieHne padboThl 1
10 Bupl Tennonepeiaun: TEIMIONPOBOTHOCTD, KOHBEKIHS, U3ITydeHHE 1
11 KonnyecTBo TennoTsl 1
12 VY nenbHas TEIUIOEMKOCTB BEIIECTBA 1
13 TennooOMeH 1 TemIoBoe paBHOBECHE Y paBHEHHUE TEINIOBOTO 1
OanaHca 1
14 JlabopaTopnasi padora Nel " MccnenoBanue siBjaeHUs
TErI000MeHa MPU CMEIIMBAaHUM XOJI0JHON U ropsiuet Bojsl
1
15 JlabopaTopuas padora Ne2 Omnpenenenue (M3MepeHUe) KOIUYECTBA
TEIUIOTHI, TOJYYEHHOTOBOJION NP TETJI000MEHE C HarpeThiM
METAJUTMIECKUM IHITHHAPOM 1
16 OHeprus TOIUIMBA Y IeTbHAS TEIUIOTa CTOPaHUs 1
17 [Mpuniuner pabotsl TermaoBbix apurateneit KI1J] TernoBoro apuratens 1
18 TensoBble IBUraTeIN U 3alUTa OKPYXKAIOMIEH cpesibl. 3aKOH COXPaHEHHs
¥ TIPEBPAICHHS DHEPTHY B MEXaHUUECKHX M TETIOBBIX MPOIIeccax 1
19 Kontposibnas padora Ne 1 «Pacyer komuuecTBa TEIIOTHD) 1
20 [InaBieHne u OTBEpCBaHNE KPUCTATUTMICCKHUX BEIIECTB 1
21 V aenpHas TEmIoTa IUIaBICHUS 1
22 Pemenne 3amau  mo Teme "[lnaBneHMe M OTBepjAEBaHHE
KpUCTAJITINYECKUX Ten" 1
23 [TapooOpa3oBanue U KOHAEHCALUS 1
24 Ucnapenune Kunenne VY nenpHas TemioTa napooopa3oBaHusI. 1
25 Pemenne 3amau mo Tteme '"IlapooOpaszoBanme u KoHaeHcamus' | 1




3aBHCHMOCTh TEMIIEPATYPbl KUIICHUSIOT aTMOC(EPHOTO TaBICHHS

26 BnaxxnocTs Bo3ayxa. 1
27 JlabopaTopnasi padora Ne3 "3mepeHune BIaKHOCTH BO3yXa 1
28 KonTtpoabHas padora Ne 2 mo teme "M3MeHeHHMe arperaTHbBIX
COCTOSIHUH BemecTna" 1
JeKTpUYeCKHe U MarHUTHbIE SIBJIEHUA
29 OnexTpuzaiys Tel. [IBa poja AIeKTPHIECKUX 3apsIoB 1
30 BzaumopeiictBue 3apspkeHHbIX Tel. 3akoH Kynmona 1
31 OnexTpudeckoe nosie IIpuHIMI Cyneprno3uyu 3IeKTPUUECKUX MoJeH 1
32 Hocurenu aneKTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsn 1
33 Crpoenue aToma 1
34 [TpoBOAHUKY U TUAIEKTPUKH 1
35 3aKOH COXpaHEHUS IEKTPHUECKOTo3apsiaa 1
36 JlaT4MK CHIIBI
DNeKTPUYECKUil TOK. Y CIIOBUS CYIIECTBOBAHHS AIIEKTPUUECKOTO TOKA 1 TOKa
37 HcTouynuku MOCTOSHHOTO TOKa. JlelcTBUSA 3NMEKTPUYECKOr0 TOKa
(TeruIoBOE, XUMHUYECKOE, MAarHUTHOE) 1
38 DNEKTPUYECKUITOK B XKHUIKOCTAX U Ta3zax
1
39 Onextpuueckas nenb. Cuiia Toka 1
40 JlabopaTopnas pa6ora Ne 4 "CO0opKa 3JIeKTpUIECKOi LIeTH U
M3MEpPEHUE CUJIbl TOKA B €€ Pa3INYHbIX ydyacTkax" 1
41 JlaTamk
DReKTpUUecKoe HaMpsHKeHUe. 1 HaATPSDKEHUS
42 JlaGopaTopHas padora NeS "3MepeHue HanpsKeHUs: Ha pa3InyHbIX
ydacTKax 3J€KTPUUYECKOM enu" 1
43
ConpoTHuBieHHE NIPOBOIHUKA 1
44 VYV iesnpHOE COMPOTUBIICHUE BEMIECTBA 1
45 3akoH Oma 7151 ydyacTka 1nenu 1
46 [TocnenoBaTensHOE M MapaiieIbHOE COEIUHEHUETIPOBOIHUKOB 1
47 Pemenue 3amau ¢ ucnonp3oBanueMm 3akoHa Oma u dopmyn pacuéra
AJIEKTPHYECKOTO  COMPOTHBIIGHUS TPU  TIOCIENOBAaTENb HOM U
napaJuIeIbHOM COEIMHEHUH TIPOBOTHUKOB 1
48 KontpoabHas padora no Teme Ne 3. « DNEKTPHUECKHUIA TOK 1
49 Pabota 1 MOIITHOCTH AIEKTPUUECKOTO TOKA 1
50 JlaGopaTopnas padora Ne 6 «3MepeHre MOIIHOCTH U pabOThI TOKa
B PE3HUCTOPEN 1
51 3akon Jxoynsa-Jlenma 1
52 DJIEeKTPOINPOBOIKA M MOTPEOUTEIH HIEKTPUUECKON SHEPTUH B OBITY. 1
53 KopoTkoe 3ambIkaHme 1
54 Pemenwue 3anau ¢ ucnons3oBanueM 3akoHa J[xoyns-Jlenma 1
55 Kontpoabnass pabdora Ne4 mno teme "PaGora M  MOIIHOCTDH
AJIEKTPUYECKOTO TOKA" 1
56 [ToctosiHHbIe MarHUTH B3anMoelicTBHE TOCTOSIHHBIX MATHUTOB 1
57 JaTtank
MarHUTHOTO
MarnuTtHoe 1moJe 1 TOJIsI
58 MarnuTtHOe Tose 3eMINH €ro PoJib TS KHU3HA Ha 3emiie 1
59 OmpiT Dpcrera MarHuTHOE 1OJIE IIEKTPUIECKOTO TOKA 1
60 [IpumeHeHre 3JIEKTPOMarHuTOB B TEXHUKE J[EHCTBUE MAarHUTHOIO IOJIS
Ha IPOBOJHUK C TOKOM 1




61

DNeKTpOABUTATENh IOCTOSIHHOTO TOKa Vcmonb30BaHme

ANEKTPOJBUTATENICH B TEXHUIECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE 1
62 OnbiTel apajnes. SBieHue MEKTPOMArHUTHOW UHAYKIIUU 1
63 [Tpasuiio Jlenma 1
64 OnekrporeHepatop CrocoOBINONyYSHUs HIEKTPUUECKON SHEPrUU 1
65 DJIEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH 1
66 Wrorosas nuarnoctuyeckas padora
67 [ToBTOpenue Tembl «TemIoBbIe SIBICHUS
68 [ToBTOpEHNE TEMBI «INEKTPHUUCCKUE U MATHUTHBIC SIBIICHUS

IlepeyeHb y4eOHO-METOAMYECKOTO 0OecTIeYeHUsI
Juist yunrens:
1. A.B. lleppimkun «Pusnka, 8 Kinacc»: yueOHUK i1 0011e00pa3oBaTeIbHbIX YUpexaeHH. — M.:
[Ipocsemenue,2023.
2. Metoaunueckoe nocobue. 8 kiacc (aBropsl E.M. I'yrauk, E.M. PeibakoBa, E.B. maponuna ).
3. Mapon A.E., Mapon E.A. ®usuka. 8 kinacc: JIugakTnyeckue MaTepraibl Y 4eOHO-METOIMYECKOS
nocobue. — M.: JIpoda,2011
Jast o0yuarommxcsi:
1. A.B.Ilepoimkun «®Pu3nka, 8§ kinacc»: yaeOHUK sl 00111e00pa3oBaTeNIbHBIX yUpekaeHU. — M.:
[Tpocsemenue. 2023
HNHuTepHeT-pecypcsl

1. http://standart.edu.ru/ ®enepanbHbIi rocynapcTBEHHBIH 00pa30BaTEeIbHBIN CTAaHAAPT
ocHoBHOM 1IKoJBI (PI'OC)

2. http://school-collection.edu.ru Enunast kosutekius mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB

3. http://fcior.edu.ru ®enepanbHblii HeHTp HHHOPMALTMOHHO-00pa30BaTEIbHBIX PECYPCOB

4. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - deaepaibHbie TECTHI O
MexaHHKe. TecThl o KWHeMaTHKe, TUHAMHUKE U CTaTHKE.

5. http://www.cacedu.unibel.by/partner/bspu/ - AxtuBHas pu3mka: mporpaMmMHOe
obecrnieueHne ISl OAJICPKKH U3yIESHHUS IIKOIBHOTO Kypca (hU3HKH.

6. http://www.edu.delfa.net/ - Vaurento ¢puzuku.

7. http://physics.nad.ru/ - AunMarmu Gu3HYecKuX MpoueccoB. TpexMepHble aHUMALUH 1
BU3YaIHM3alUH 10 (U3HUKE, COMPOBOXKIAIOTCS TECOPETUICCKUMU 00BSICHEHUSIMH.

8. http://Kiv.sovtest.ru/ - DnexkrpoHHbI yaeOHUK 10 pu3mke 7 - 9 k1. [To HeKoTOpHIM

paznenam umerotcs nuddepeHIpoBaHHbIC 3a/1a4H, JJa00OpaTOpHbIe pabOTHI.

MarepuanbHO-TeXHUYeCKoe o0ecrnedeHne MporpaMmbl

Ob6opynoBanue nentpa «Touka poctay

e nuposas 1aboparopus 1o pusuke;

® KOMIUIEKT 000pYIOBaHMS JJIsi YYEHUYECKUX OIBITOB;

® KOMIUIEKT KOJUIEKIIUU JIEMOHCTPAIIMOHHBIH (IO pa3HbIM TEMaM);

® MyJIBTUMEIUIHOTO 000py10BaHUs (KOMITBIOTEDP, HOYTOYK, IPOEKTOP, IKPaH, CPEeJICTBA
TEJIEKOMMYHUKAINH (JIOKATBHBIEC ITIKOJILHBIE CETH, BBIXOJ B UHTEPHET).

JlunaktTuueckoe odecreueHre nmpearnoiaraeT Haluurue TeKCTOB pa3HOYPOBHEBBIX 3a/1aHUM,
TEMATHYECKHX TECTOB IO KAXKIOMY pa3ieTy TEMbI, HHCTPYKIUH ISl BEITIOJTHEHUS
MPAKTUYECKUX PadoT.

JUCT KOPPEKTUPOBKHU PABOYEM ITPOT'PAMMBI


http://standart.edu.ru/
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http://kiv.sovtest.ru/

Tema ypoka

JlaTa no miany

Hdara no ¢axkry

IIpuunHa u3MeHeHu
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