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Pabouas mporpamma no ¢usmke s 8 kinacca pazpaboTraHa Ha OCHOBAaHHUU
HOPMATHBHO-TIPABOBHIX IOKYMEHTOB:

1. 3akoH «O06 obpazoBanuu B Poccuiickoit @enepanum» Ne 273-D3 ot
29.12.2012 .

2. ITpuka3z MunuctepctBa npocpenienuss PO or 31 mas 2021 r. N 287
"O0 yTBepxkAeHUM  (enepaTbHOr0  TOCYJApCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHJIapTa OCHOBHOTO 00IIero 0OpazoBaHus'.

3. [Ipuka3 MunucrepcrBa npocsemieHuss PO ot 18 mas 2023 r. Ne370
«O06 yTBepxkaeHHH ¢eaepanbHO 00pa30BaTENIbHON MPOrPaMMbI  OCHOBHOTO
o011iero oOpa3oBaHus».

4, VYuebnbiit mnan YOV «Jluneit KOO» na 2023-2024 y4ueOHbIM O/,

Yueonpi mian YOV «Jlumeit KOO» na 2023-2024 yueOHBIE TOA
npeaycMaTpuBaeT uzydeHue Gu3uku B oobeMe 2 yaca B Hegento (68 yacoB B rox),

Ha OCHOBC 4YCI'O pa3pa60TaHa JaHHas1 pa6oqa;1 ImporpamMma Ijis 8 xiacca.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTM)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMHHOCTHBIE PE3VYJIBTATDI

B pesynbrare n3ydenust Gu3MKU Ha YPOBHE OCHOBHOI'O OOIIEr0o 00pa30BaHus
y oOyuatoierocsi 6yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3ybTaThl B
YacTH:
1) naTproOTHYECKOTr0 BOCTIUTAHUSL:
— TMPOSIBIICHHE MHTEPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(u3HuecKol HayKH;
— [IEHHOCTHOE OTHOUIEHHE K TOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;
2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:
— FOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKJI€HUHU OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECKHUM NPUMEHEHUEM JTOCTHKEHHUU
busuKy;
— OCO3HAaHUE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOT0;
3) ACTETUYECKOTO BOCIIUTAHUS:
— BOCIIPUSITUE AICTETHUYECKUX KadyecTB (PU3MUECKON HAyKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTO MO3HAHUS:
— OCO3HAaHME LIEHHOCTH (PU3NYECKOM HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXXHENIIEH COCTABIISAIOILEH KYIbTYPHI;
— pa3BUTUE HAy4YHOU JI0OOO3HATENILHOCTH, HHTEpeca K HCCIeA0BATEIbCKOM
NEeSTENbHOCTH;

5) hopmupoBaHUs KyJIbTYPHI 3I0POBbSI K SMOITMOHAIBHOTO OJIarOMOJIyqHS:



— OCO3HaHME IIeHHOocTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWJI O€30MAaCHOTO TIOBEJCHUS Ha
TpPaHCIIOPTE, Ha JOpOorax, C JJIEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAaHHEM B
JOMAlIHUX YCIIOBHSIX;

— c(hopMUPOBAaHHOCTH HaBBIKA pePIICKCUU, IPU3HAHUE CBOETO TMIpaBa Ha OMIMOKY 1
TaKOro0 € MpaBa y APyroro 4ejioBeKa;

6) TPy10BOTO BOCITUTAHHSI:

— AKTMBHOE Yy4YacTHE€ B pEUICHUWM MPAaKTUYECKUX 3a7ady (B paMKax CEMBbH,
00pa3oBaTENbHOM OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKON U COLMAIbHON
HaIpaBJIE€HHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3NUYECKUX 3HAHUI;

— UHTEpeC K IPAKTUUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

— OpUEHTauusi Ha NpUMEHEHUE (U3MUECKUX 3HAHUM Uil pelleHus 3aJad B
00JIaCTH  OKpY’Karolleil cpeabl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKUH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPeibl;

— OCO3HaHHE€ TIJIO0AIBHOTO XapakTepa HKOJIOTMYECKUX NpoOIeM U IyTel HX
peuieHus;

8) aganTanyy K U3MEHSIOUUMCS YCIIOBUSM COLUAIIBHON U MPUPOIHOM CPEJIbL:

— NMOTpeOHOCTh BO B3aUMOJECHCTBUM MPHU BBIOJIHEHUU UCCIEIOBAHUMN U MPOEKTOB
(u3HUeCcKOol HaNPaBIEHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM JPYTHX;

— TIOBBIIEHHWE YPOBHSA CBOEH KOMIIETEHTHOCTM 4epe3 MPaKTUYECKYIO
NEeSTEIbHOCTD;

— NoTpeOdHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4HcCIEe (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBIICHUSX;

— OCO3HaHue JIe(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B o0JiacTu
busuKy;

— IUTAaHUPOBAHME CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHMIA;
— CTpPEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSA3M MPHUPOJIbI, 00IIECTBA U

9KOHOMHMKH, B TOM 4YUCJIC C HCIIOJIb30BaHHUCM (bHSI/I‘{eCKHX 3HaHI/If/'I;



— OIICHKa CBOMX JEHCTBUHA C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbTaTe OCBOE€HHMS NporpaMmbl IO (U3UKE HA YPOBHE OCHOBHOTO
oO1rero oo6pazoBanus y oOydaromierocss 0yayT chopMUpPOBaHbI METalpeaMETHbIE

PE3yNbTAThl, BKIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUSA,

KOMMYHUKATHUBHBIE  yHUBEpCaJbHbIE  Y4eOHBbIE  JEHCTBUSA, PETYJIATUBHBIC

YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.

[To3HaBaTebHBIC YHUBEPCAIbHBIE YUSOHBIC IEHCTBHSI
ba3oBpie tornueckue AeUCTBUSA:

e  BBIIBJIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHN);

e  YCTaHaBIIMBAaTh CYIIECTBEHHBIM MPHU3HAK KIACCHU(PUKAIMK, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,

e  BBIIBJIATH 3aKOHOMEPHOCTH WM IMPOTHBOPEYMS B pacCMaTPHBAEMBIX (haKTax,
JAHHBIX U HAOJIOJACHUIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e  BBIIBJIATH TNPUUUHHO-CICJACTBEHHBIC CBSI3W TPHU HU3YICHUH (DUIUICCKUX
SIBJICHUM U TIPOIIECCOB, JENaTh BBIBOJABI C MUCIIOJIb30BAHUEM JCTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3NYECKUX BEJINYNH;

e  CAMOCTOSITEJILHO BBIOMpATh CHOCOO pelieHus y4eOHOW (U3M4ecKoil 3amauu
(cpaBHEHME  HECKOJIbKMX  BAapUaHTOB  pEIICHMs, BbIOOp  HaumbOoJee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).
ba3oBrie uccienoBaTenbCKue IeUCTBUS:

e HCIIOJIH30BATh BOIPOCH! KaK MCCIIEIOBATEIHCKUA HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN

(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHNE (PU3NUECKOTO SBJICHUS;

e OIICHWBATHh HAa MPUMEHUMOCTH U IOCTOBEPHOCTh HH(POPMAIIHIO, TIOJYUYCHHYIO B

XO0J1€ UCCIICIOBAHMS HIIA DKCTIEPUMEHTA;
e CaMOCTOSITEILHO (OPMYJIHPOBATH OOOOIIEHUS] M BBIBOJBI IO pe3yibTaTaM

IPOBEAEHHOT0 HAOIOCHUS, OTIBITA, HCCIICIOBAHUS,



MIPOTHO3UPOBATH BO3MOKHOE JalbHENIIIee pa3BUTHE (PU3NIECKUX TPOIECCOB, a
TaK)X€ BBIJIBUTATh MPEATIONOKEHHSI 00 WX Pa3BUTUH B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

PaGoTa ¢ uadopmarnueii:
MPUMEHSTh Pa3IUYHbIE METOJIbI, MHCTPYMEHTBI W 3alpOChl MPU TOHUCKE H
orbope HH(pOpMAIUU WM JAHHBIX C YYETOM TMPEIJI0KEHHOW ydueOHOMU
bu3ngecKoi 3a1a4u;
aHaJU3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHQPOpPMAIIHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHHUS,
CaMOCTOATENLHO  BBIOMpaTh  ONTUMAIBHYIO  (OpPMY  TIPEACTABIICHUS
nHpOpMaMu ¥ WIUTIOCTPUPOBATh peIlaeMble 3aJauyd HECIOKHBIMA CXEMaMH,
JarpaMMamu, HHOUM rpadukoi U UX KOMOUHAITUSIMU.

KoMMmyHUKaTHBHBIE YHUBEpCAJIbHBIC yUeOHBIC NEeHCTBUS:
B X0JIe 00CYXXJICHUsI yUeOHOro MaTepuaia, pe3yabTaToB Ja00paTOPHBIX paboT
U TIPOCKTOB 3aJlaBaThb BOMPOCHI 10 CYIIECTBY OOCYKTAaeMOH TEMBl W
BBICKA3bIBaTh HJCH, HAIlCJICHHBICE Ha pelIeHHe 3aJadyd W TOojAJepKaHue
01aroxenaTeaIbHOCTH OOIICHUS;
COTIOCTABJISITh CBOM CYXKJICHHS C CYKIACHUSMH JPYTHX YYaCTHHKOB JIHAJIOTa,
OOHapYXUBATh PA3ININE U CXOJICTBO IMO3UITUI;
BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIMYHO TPEICTABIATh PE3yJIbTaThl BBITTOJTHEHHOTO (DHU3UYECKOrO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);
MOHMMAaTh W MCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaTbHOM
paboThI U PEIICHUH KOHKPETHOM (PU3NYeCcKOl IpoOIeMBbl;
MIPUHUMATH 1€ COBMECTHOU JIEATEILHOCTH, OPTaHU30BBIBATh JICHCTBUS 110 €€
JTOCTIDKCHUIO: PACHpeNeNisiTh POJH, OOCYXKIaTh MPOIECCHl M PE3yJIbTaThl
COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
BBITIOJIHATh CBOIO YacTh padOTHI, JOCTHTas KadyeCTBEHHOT'O pe3yJibTara IIo
CBOEMY HANPABJICHUIO W KOOPJAWHHPYS CBOU JIEUCTBUSI C JAPYTUMHU UWICHAMH

KOMaH/Ibl;



e OIIGHWBATh KA4YE€CTBO CBOETO BKJIaJa B OOMMH NPOAYKT TIO KPHUTEPHSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHSI.
PerynstuBHbIE YyHUBEpCAIbHBIC yUeOHBIC IEHCTBUS
CamoopraHuzanus:

e BBIBJISTH MPOOJIEMbI B )KU3HEHHBIX M YUEOHBIX CUTyaIUsIX, TPEOYIOMUX /IS
perieHust GU3NUEeCKUX 3HAaHUM;

e OpPHCHTHPOBATHCS B  PA3IUYHBIX  MMOAXOJAX  MNPHUHATHS  PEIICHUN
(MHIMBUAyaJIbHOE, TPUHATHE pEHICHUS B TpyNIe, MNPUHITHE peuIeHUuN
TpyIIoN);

e CaMOCTOSITEIPHO COCTABJISITH ANTOPUTM pelieHUs (HU3UYECKOW 3aJadd WIIH
IlaHa HCCIEAOBaHUSI C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeIiaracMbie BApUAHTHI PEIICHUH;

e JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.

CaMOKOHTPOJIb, YMOIIMOHATLHBIN UHTEILJIEKT:

e JIaBaTh aJICKBATHYIO OIICHKY CHTYaIlUU U TIpejiaraTh MIaH e€ N3MCHCHHUS;

e OOBICHAT,  TPUYUHBI  JOCTHXKEHUS  (HEJOCTIKEHHUS)  PE3yJIbTaToOB
NeATEeILHOCTH, TaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBBHI B JCSATEIHHOCTH (B TOM YHCIE B XOJ BBITOJHEHUS
(bU3UYECKOro UCCIEAOBAHMS WUITH MTPOEKTA) HA OCHOBE HOBBIX 00CTOSITEILCTB,
U3MCHUBIIINXCS ~ CUTYyallMid,  YCTAHOBJCHHBIX  OIIMOOK,  BO3HHUKIIHX
TPYJIHOCTEW;

e OIICHUBATHh COOTBETCTBUE PE3YJIbTATA IIEITU M YCIOBHUIM;

e CTaBUTH ceOS Ha MECTO JPYroro 4YeJoBeKa B XOJI€ CIOpa WM TUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHUKY JPYTOTO;

e TMPHU3HABATH CBOE MPABO Ha OMMOKY MPH PEIICHUH (PU3NYECKHUX 3a7ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

I[MPEAMETHBIE PE3VJIBTATHI
K xonIiry o0ydeHus B 8 Kiracce mpeJIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



HCIIOJIb30BaTh MOHATHUSA: Macca M pa3MeEpbl MOJEKYJI, TEIJIOBOE JBU)KECHHE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIMYECKUE U
amop(dHbI€ TeJa, HACBHIIIEHHBIH U HEHACHIIIICHHBIN Map, BIAXXHOCTh BO3/IyXa,
TEeMIIepaTypa, BHYTPEHHSS JHEPrusi, TEIJIOBOW IBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsi/l, SJIEKTPUUECKOE MOJIe, IPOBOJIHUKNA U TUBIICKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHUE W CXKaThe, TeIlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMayMBaHUE, KAlWUISIPHBIE SBJIECHUS, HCIAPEHUE,
KOHJIEHCAllMs, IUIaBJIEHWE, KpUCTAIM3auus (OTBEpIEBAHUE), KHUIICHHUE,
Teronepeaaya (TemIonpoOBOHOCTb, KOHBEKIUS, U3IIy4YECHHE),
ANEKTPU3aLus TeJl, B3aUMOJACUCTBUE 3apsANlOB, NEHCTBUS JIJIEKTPUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKAHHME, B3aWUMOJICHCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha IPOBOJAHUK C TOKOM, AJIEKTPOMAarHWTHAs WHIIyKIHS)
IO ONHWCAHWKD KX XapaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaThb  MPOSIBICHHE  W3YYEHHBIX  (PU3WYECKUX  SBJICHUUH B
OKpYXalollleM MHpE, B TOM 4YHCIE (PU3NYECKHE SIBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSIKEHHWE W KalWULAIPHBIE SIBJICHUS B MPHUPOJE,
KpUCTaulbl B npupozae, wusnydeHue CoyHIA, 3amep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra, 3JIEKTPUUYECKUE
ABJIEHUSI B aTrMmocgepe, IJIEKTPUYECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, aApei@ MoarcoB, pojab MArHUTHOTO MOJIS ISl )KM3HU Ha 3emuie,
MOJISIPHOE CHUSIHUE, MPU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3aJady B
yueOHYyI0, BBIIENSATH CYIIECTBEHHBbIC CBONCTBA (MpU3HAKU) (U3HUECKUX
SIBIICHMI;

ONUCHIBATh M3yUYEHHBbIE CBOWCTBA Teld M (U3NYECKUE SIBICHUS, HCIOIb3YS
(¢u3nyeckue BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSS DHEPIUs, KOJIUYECTBO
TEIJIOThI, YIENbHas TEIUIOEMKOCTh  BEIECTBA, VyAeJbHAas  TeIIoTa
IUIABJICHUS, YJEJbHasg TEIUIOTa MapooOpa3oBaHus, YJENbHAs TeIoTa

CropaHusi TOIUIMBA, KOA(G(PUITMEHT MOJIe3HOTO IEUCTBUS TEIJIOBOM MaIllMHBI,



OTHOCUTEJbHAS BIAXHOCTh BO31yXa, JJIEKTPUUECKHUH 3apsj, CHJIa TOKa,
ANEKTPUYECKOE HAINPSIKEHUE, COMPOTUBICHUE MPOBOJHMKA, YJIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), MpU
OMHCAaHWU TPABUIBHO TPAKTOBATh (PU3UUYECKUII CMBICI HCIOIb3yEMbIX
BEJIUYHMH, OOO3HAYEHHS M €IUHUIIBI (U3UYECKUX BEJIMYMH, HAXOJIUTh
dbopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYHMHY C JPYTUMU
BEJIMYUHAMH, CTPOUTH TpaduKyd H3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKHX
BEJINYWH;

XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHUS U IIPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPHUH
CTPOCHMsI BEUIECTBA, NPUHLMUII CYNEpIO3ULUHU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHS 3apsnaa, 3akoH Oma [ ydacTKa LeNH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUsl SHEPTUH, IIPU 3TOM JaBaTh CIIOBECHYIO
(opMyIHUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMaTUYECKOE BhIPAKEHNE;
OOBACHATh (PU3MUYECKHE MPOLECChl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTrMYEeCKUx
IaroB ¢ omnopoil Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUN,
(pu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THble 3a1a4u B 2—3 NeHCTBUSA, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PU3NUECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a yCJIOBHS 3a/lauMl
3aMKUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JUISI PEIICHHUS
3a/1a4M, BBHIOMpATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIC sl €€ pelieHus,
OPOBOAUTH pacu€Tbl M CPaBHUBATH IIOJYYEHHOE 3HaueHUE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaThb NpPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh NpU [TOMOIIU
(¢u3nYecKuX METOJOB, HCIOJb3Ysl ONHCAHHE WCCIIECOBAHUS, BBIICIATH
OpoBepsAEMOe  MPEANOJOKEeHUE, OIEHUBATh MPaBUJIIBHOCTh  MOPSIKA

IIPOBCACHUA UCCIICIOBAHUA, ACIIaTh BBIBO/bI,



MIPOBOAMTD OMBITHI MO0 HAOTIOACHUIO (PU3MUECKUX SBICHUM WK (PU3NUIECKUX
CBOMCTB TeJ (KamWUIAPHBIC SBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT
ero o0béMa, TeMIeparypbl, CKOPOCTU Mpoliecca OCThIBAaHUS M HArpeBaHUs
MpU U3IYYEHUH OT IBETa H3Iydaromiedl (Morjonaroiieil) MmoBEpXHOCTH,
CKOpPOCTh HCIIAPEHHUsI BOJBI OT TEMIEPATypbl JKUAKOCTH M IUIOLIAIU €&
NOBEPXHOCTH, DJJEKTpHU3ALUsg TEI M B3aUMOJCHUCTBUE DIIEKTPUUYECKUX
3apsiioB,  B3aMMOJICUCTBHME  MOCTOSIHHBIX ~ MAarHUTOB,  BU3yalu3alus
MAarHUTHBIX TOJIEN MOCTOSTHHBIX MAarHWTOB, I€MCTBUS MAarHUTHOTO MOJIA Ha
MPOBOJHUK c TOKOM, CBOWCTBA  DJIEKTPOMArHHTA, CBOWCTBA
AIEKTPOABUTATENSI TOCTOSIHHOTO TOKa): (QOpMyJIHUpOBaTh MPOBEPSEMbIC
IPEANOI0XKEHUs, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUA,
OTUCKIBATH XOJ1 OMbITA U (HOPMYJIHPOBATH BHIBOIHI;

BBIMIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOW BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PUBMYECKUX BEJIWYMH, CPABHUBATH PE3YJIbTAThI
U3MEpPEHUN ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOAUTEL UCCIEAOBAHUE 3aBUCHUMOCTH OJTHOM (DU3NYECKOW BEJIMYHUHBI OT
IpPYro ¢  HCIOJb30BAHUEM  MPAMBIX  W3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IJIOMIAJAX IONEPEYHOTO
CEUYEHUS U YJIEbHOTO CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UYIIET0 Yepe3 NPOBOJHUK, OT HANPSKEHUS Ha IPOBOJIHUKE, UCCIIEIOBAHUE
MOCJEAOBATEILHOIO W TapajUIeIbHOTO  COCIWHEHUN  MPOBOJHUKOB):
MJAHUPOBAaTh  UCCJIEJOBAaHUE, COOUpaTh YCTAHOBKY U  BBITIOJHSTH
U3MEpPEHHUs, CJeays MpeNIOKEeHHOMY IUIaHy, (UKCHUPOBATb PE3YJIbTAThl
MOJTYYE€HHOW 3aBUCUMOCTH B BHUJE TaOJHI] U TPapUKOB, J1€JIaTh BHIBOJABI MO
pe3yibTaTaM UCCIEIOBaAHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUsT (U3NUECKUX BeNWYWH (yAelbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTURIICHUE MTPOBOAHUKA, pad0OTa U MOIIHOCTh

AIEKTPUUECKOTO TOKQ): IJIAHUPOBATH MU3MEpEeHNs, coOupath



AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAysd MNPEIVIOKEHHON WHCTPYKLUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUNHEI;

coOJI0/IaTh MpaBHiia TEXHUKU 0€30MacHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHILMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX OMUcaHus (B TOM YHUCIE: CUCTEMa
OTOIUICHHUS IOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETpP, BOJIBTMETD,
CUCTUMK DJICKTPUYECKOM DHEPTuH, BJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPOIPUOOPHI (npumepsr), DIEKTPUYECKUE
MPEIOXPAHUTENH, IJIEKTPOMATHUT, JEKTPOJBUTATENh MOCTOSHHOTO TOKA),
UCIIOJIb3YsS] 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U HEOOXOIUMBbIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIHHBIC
npuOOpPHI IO CXEMaM M CXEMATHUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETp, THUTPOMETpP, JBUTaTellb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI JJIEKTPUUYECKUX Leneil ¢
MOCJIEIOBATEIbHBIM M MapajuleIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
yCcIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LEMeil;

PUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMAITHIO O TIPUMEPAX ) MPAKTUUECKOTO
WCTIONIb30BaHUsl  (PU3MYECKMX 3HAHWW B TIOBCEIHEBHOW JKHU3HH IS
obecrieueHrs 6€30MacCHOCTH MPU OOpaIEHUH C TPUOOPAMH U TEXHUIECKUMU
YCTPOMCTBaMH, COXPAHEHHSI 3I0POBbS U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeIe;

OCYHIIECTBJISATh TMOUCK HH(pOpManuu  (HU3MYECKOTO  COJACpKAHUS B
WNuTepHere, HAa OCHOBE UWMEIONIMXCA 3HAHUH U TMYyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIJICTSATH HMHPOPMAIIUIO, KOTOPAs SBIISACTCS
MIPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

MCTIONb30BaTh TPU BBITIOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO

TuTEPATypy (U3MYECKOTO COAEPIKAHUS, CIPABOYHBIC MATEPHAIIBI, PECYPCHI



cetu HMHrepHer, BiageTh NpuUEMAMH  KOHCIIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbBIE NHCbMEHHBIE M KpPATKHE YCTHBIE COOOILIEHUS,
0000mass wHpOPMAIMIO W3 HECKOJbKHX HCTOYHUKOB  (PU3UUECKOTO
COJIEpKaHusl, B TOM YHUCIIE MyOJINYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM
WIM MCCIIE0BATENBCKOM NEATEIBHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBI TOHATUIHBIA anmapar Kypca (U3HKH, CONPOBOXKAAThH
BBICTYIIJICHUE ITPE3EHTALNECH;

OpU BBIMOJHEHUH YYEOHBIX TPOEKTOB W HCCIENOBAaHUN (PU3MUECKHX
MIPOLIECCOB  pPACIpEAENATh OOS3aHHOCTM B TPYIINE B COOTBETCTBUH C
IOCTABJICHHBIMU 33Ja4aMHM, CICIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBATHO OLEHUBAThb COOCTBEHHBIM BKJIAJI B
JEATENBHOCTh TPYIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,

IIPOABJIAA TOTOBHOCTE Pa3pCllaThb KOH(l)J'II/IKTBI.



COLEPKXAHUE YYEBHOI'O IPEIMETA

Pa3nen 6. TeruioBbie SIBIICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE I0JIOKECHHSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIPHO-KUHETUYECKOU TEOPUH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHSI
yacTull. BHyTpeHHsist 3Heprus. CrnocoObl H3MEHEHHUS BHYTPEHHEW HHEPruu:
TeIuIonepesaya U COBEpILICHUE paboThI. Bunsl TEIIONEepEeaauH:
TEILIONIPOBOJAHOCTD, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BelIeCTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. IlmaBienue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmtonenune 6pOyHOBCKOTO JBUKECHHUS.

2. Hab6monenue nuddyzuu.

3. HaGmronenue siBineHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4

HabGnrogenue TemioBoro paciupeHus Tem.



6
7
8.
9

W3meHenue naBieHUs Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBaHWH WIIA
OXJIQXKJCHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Bunae! Tenmonepenayu.

OxJaxieHue Ipu COBEPIICHUHN pabOTHI.

HaneBaHHe IIpu COBCPUICHNUHN pa6OTLI BHCIIHHUMMU CHUJIaMMH.

10.CpaBHeHHe TEMIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.

11.HaoOmronenue KurexHus.

12.HabnroaeHue moCcTOSHCTBA TEMITEpaTyPhI PH TITABICHUH.

13.Moienu TEeIIOBBIX ABUTATENIEH.

Jlabopamophvie pabomul u onvimol.

1.
2.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBJIeHUs BO3yXa B OAJJTOHE IIIIPHILA.

OnbITHl, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTHh JABJICHUS BO3JQyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka rUNMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEpaTyphl.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tena B pe3ysbTaTe
Terionepeaayn U padboThl BHELITHUX CHUJL.

HccnenoBanue siBEeHUSI TEIMIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

Onpenenenne  KOJMAYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU

TEMJI000MEHE C HarpC€TbiM MCTAJUIMYCCKUM HUJIUHAPOM.

10.Ompenenenue yaeabHON TEIUIOEMKOCTH BEIIIECTBA.

11.UccnenoBanue mpoiiecca UCrapeHus.

12.0Onpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.

13.0Onpenenenre yaeabHON TEIIOTHI IUIABJIEHUS JIbJA.



Pa3znen 7. DnekTpuyeckre U MArHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3iekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apsoKeHHBIX  Tenl.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe tmosne. Hanpssk€HHOCTh anekTpudeckoro moiis. [lpuHuumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAaYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBONHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
N CTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOrOo TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUUYECKOE  HaIpsHKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBAa. 3akoH Oma
o ydactka nend. [locnemoBarenbHoe W mapauieibHOE — COCIMHEHUE
MIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DIeKTPUYECKUE 1IeTTH U TTOTPEOUTENH IJISKTPUUECKOM dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3auMoaelcTBHE  TOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHutHoe mnoJie 3eMJId U €ro 3Ha4YeHue IS )KU3HU Ha 3emiie.
Omeir  Opcrena. MarauTHoe 1oOJe  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI Ha MPOBOHUK C TOKOM.
DJIeKTPOJABUTATENb TMOCTOSTHHOTO TOKa. VCMosib30BaHUE JJIEKTpOJBUTAaTENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarauTHOM uHAyKUuK. [IpaBuno Jlenua.
DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

1. Dnektpusaius Te.



Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
OnekTpocTaTudecKas MHIYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.

MoenrpoBaHue CUIOBBIX JIUHUI 3JEKTPUUECKOTO TOJIS.

M CTOYHMKH MTOCTOSTHHOTO TOKA.

© ©o N o 00~ WD

JlerCTBUSI SIEKTPUUECKOTO TOKA.

10.2OneKkTpruYecKuii TOK B KUIKOCTH.

11.T"a30BBbIit pazpsia.

12.M3MepeHne CHIIbl TOKa aMIIEPMETPOM.

13.M3MepeHne dIeKTPUISCKOTO HAIIPSHKCHHS BOJIBTMETPOM.

14.Peoctat 1 Mara3uH CONPOTUBIICHUA.

15.B3anMoieiicTBrE TOCTOSSHHBIX MardHuTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3/IeiICHUS TIOJI0OCOB MarHUTA.

17.MonaenupoBaHHe MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.

18.0meIT OpcTena.

19.MarauTHoe 1oJie ToKa. DIEKTPOMArHuT.

20.[leficTB€ MAarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM.

21.971eKTpOoABUTATENH MIOCTOSTHHOTO TOKA.

22.ViccnenoBaHue SIBICHUS JICKTPOMAarHiTHOM WHTYKITUH.

23.0mbiTer Dapages.

24.3aBUCHUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHUH
BO3HUKHOBCHHS.

25.9051eKTporeHepaTop MOCTOSHHOTO TOKA.

JlabopamopHhvie pabomul u onvimol.

J{Ba poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOICHCTBHE 3aPSKEHHBIX TE.

€ro

1. OnpITel TO HAONIOACHHWIO DJIEKTPU3AIMK TEN WHAYKIMEH W Tpu

COIIPUKOCHOBCHHUMU.

2. WccnenoBanue JEUCTBHUS DJICKTPUYECKOTO TIIOJII HA TPOBOJHHUKH M

JAUDJICKTPHUKH.



COopka u mpoBepka pabOThI IEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
W3mepenre u peryanpoBaHie CHIIbI TOKA.

N3mepenune u peryanpoBaHnue HAMPSKEHUS.

o o bk~ w

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha pe3UCTOpeE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, TUIOL[AAW TOMEPEUYHOTO
CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHHUS HANpPsSHKEHUH MpPH TOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JyUisl CHWJIBl TOKAa MPU MMapaLuIeTbHOM COCJIMHEHHUH
PE3UCTOPOB.

10.Onpenenenue pabOThI IESKTPUIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.

11.0mpenenenre MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJAEISEMON Ha
pe3ucrope.

12.WccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS HA HEW.

13.0Omnpenenenune KIIJ[ narpeBaTens.

14 .ViccnenoBanre MAarHUTHOTO B3aMMOJICHCTBHS TTOCTOSIHHBIX MarHUTOB.

15.V3yyeHne MarHWTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TP HX
OOBEMHEHUH U Pa3/IeIICHUN.

16.VccnenoBanne AeMCTBHS SIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0mbITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM W MarHuWTa OT CUJIbI TOKa W HAmpaBlICHUS TOKa B
KaTyIIKe.

18.M3y4yeHue necTBUS MAarHUTHOTO TTOJIS1 HA TIPOBOJAHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHHe padOThI DJICKTPOIBUTATEIS.

20.N3mepenue KI1/I anekTpoaBuraTenbHON yCTaHOBKHU.



21.0mpITHI TIO WCCIIEIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHIYKIIHH:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO

TOKa.
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pOrpaMMBbl 3 58 E£E8
R B 5 s
oz =
Pa3nen 1. TeruioBbie sIBIICHUSA
11 CrpoeHnue u 7 bubmoreka [JOK
' CBOICTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka IJOK
1.2 T 21 1 5
CTIIOBHIC HPOHECCat https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Paznien 2. DnexkTpuyecKre 1 MarHUTHBIE SIBIICHUSA

DIIEKTPUYECKUE

51 3apsaabl. 3apsiKEHHbBIC 7 1 bubmmoreka [JOK
' TEIa U UX https://m.edsoo.ru/7f4181ce
B3aNMOJCHCTBUE
59 [TocTosiHHBIN 20 1 7 bu6amoreka I{OK
' SIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
2. M 1 1.
3 ATHITHPIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
24 DIJIEKTPOMArHUTHAS 4 bubmoreka [JOK
' WH YKL https://m.edsoo.ru/7f4181ce
Hroro o pazaeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 3
YACOB I10 ITPOTPAMME 14.5
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KonnuecTBO

OnekTpoHHbIE (IU(POBBIE)

No Tema ypoka
4acoB o0pasoBaTenbHbIE PECypChl
OCHOBHBIE MOJOKEHUS
. MOJIEKYJIIPHO-KUHETUYECKON . Bu6morexa LOK
TEOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pa3mep aToMOB U
: MOJIEKYJT '
Monaenu TBEPAOTO, KUJKOTO U
3 ra3000pa3HOro COCTOSHHM 1 Bubmrorexa [IOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHEHUE CBOMCTB TBEPAOTO,
JKHUJIKOTO M Ta3000pa3HOTO
4 COCTOSIHUM BEILIECTBA HA OCHOBE 1
ITOJIO’KEHUIN MOJIEKYJISIPHO-
KUHETHYECKOU TeOPHUH
. Kpucrammueckue u amopdHbIe . Bu6maorexa [{OK
Tena https://m.edsoo.ru/ff0a5800
6 CMaurBaHHE W KAWL PHOCTD. . Bu6morexa [IOK
[ToBepXHOCTHOE HATSKCHHE https://m.edsoo.ru/ff0a5530
. TerioBoe pacimmpeHue u 1 Bu6morexa [JOK
CoKaTHe https://m.edsoo.ru/ff0a5a26
Temneparypa. CBa3b
8 | TemmepaTypsl CO CKOPOCTBHIO 1
TEIJIOBOTO JIBVKCHHSI YaCTHIT
BuyTtpennsist sneprus. CrnocoOsl
9 U3MEHEHUS! BHYTPEHHEU 1 Bubmrorexa HOK

SHEPruun

https://m.edsoo.ru/ff0a5¢c60
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KomuuecTBoO

OnexTpoHHBIE (IIUPPOBLIE)

No Tema ypoka
JacoB 00pa3oBaTEIbHbBIE PECYPCHI
10 | Bugsl Temonepenaun 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHbpepeHIus
"IIpakTYECKOE MCIIOIB30BAHUE
11 | TemIOBBIX CBOMCTB BEIIECTB U 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepuaioB B IEJSX
sHeprocoepekeHus"
1 KomngecTBO TEIUIOTHI. . Bu6morexa [OK
V nenpHas TEINIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.
13 | TemiooOMeEH U TEMIOBOE 1 brbmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHas pabora
14 "HccnenoBaHue SIBJICHUS . Bu6maorexa [{OK
TETI00OMEHA TIPU CMEIITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJHOM M Topsiueit BobI"
PacueT xoan4ecTBa TEIIOTHIL,
HEO0OXOAUMOTO JIJIsl HarpEeBaHUS
15 1
TeJla U BBIJCISIEMOT0 UM TIPH
OXJIAKIEHUU
JlaGoparopHas paboTa
16 | "OmpeneneHue yaeabHON 1 Bubmorexa I[IOK
https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BenlecTna"
17 DHeprus TOIIMBa. Y IeJIbHAs . Buborexa LOK
TEIUIOTA CTOPaAHUS https://m.edsoo.ru/ff0a7b5a
18 [LitaBiieHre U OTBEpPAECBAHUE 1 Bu6miorexa [IOK

KpUCTATNNIMNICCKHUX TCII.

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

Tema ypoka

KomuuecTBoO

qacoB

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

VY nenpHasA TEIIOTA TUIABJIEHUS

19

JlabopaTtopHas pabota
"Onpenenenne yaeabHON

TEIUIOTHI IUIABJIEHUSA Jbaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoobpa3zoBanue u

KOHACHCAL . I/IcnapeHHe

bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U
KOH/ECHCAIIUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTICHUSI OT

aTMOC(EepHOro JaBiICHUs

bubmoteka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTh BO3nyXa.
JlabopaTtopHas pabora
"OnpeneneHrne OTHOCUTEIBHOMN

BJIAJKHOCTH BO3ayxa'

bubmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3agay Ha

OIIPCACIICHUC BIIAJKHOCTHU

BO3/yXa

24

[TpuHIUTIBEI paOOTHI TETUIOBBIX
neurateneif. [TapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO

CrOpaHus

25

KIIJI TeruioBoro aBUraTess.
TennoBble ABUTATENN U 3AIUTA

OKpYKaroUIEH Cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpAaHEHUS U

MPEBPAILCHUS SHEPTHUU B



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

Tema ypoka

KomuuecTBoO

qacoB

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

TCINIOBBIX IMMPOLICCCAX

27

[ToaroroBka K KOHTPOJIBHOU
pabote no Teme "TemnoBbie
aBieHus. I3MeHenune
arperaTHbIX COCTOSIHHI

BelecTna"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtpoabsHas paboTa o teme
"TermyIoBbIe ABJICHUS.
N3meHenune arperaTHbIX

COCTOSHUH BelecTna'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnexkrpuszanus tei. J[Ba pona

QJICKTPUYICCKHUX 3apsA10B

30

Ypok-ucciaenoBaHue
"OnekTpuzanys TeJ1 HHAYKINEN

Y IIPY COIPUKOCHOBEHUU"

31

B3anmoneinicTBre 3apsKEHHBIX

ten. 3akoH Kynona

bubmoteka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIEeKTpUUECKOE TOJIE.
HanpskeHHOCTB
AIIEKTPUYECKOTO TIOJIA.
[IpyHIMD Cyniepno3uuun

AIEKTPUYECKUX TOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwurenn anexrpudeckux
3apsiiOB. DJIE€MEHTAPHBIN 3apsil.

CrpoeHune atoma

34

[TpOBOIHUKH U AUBJIECKTPUKH.

3aKOH COXpaHEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

KomuuecTBoO

OnexTpoHHBIE (IIUPPOBLIE)

No Tema ypoka
4acoB o0pasoBaTenbHbIE PECypPCh
AIEKTPUUECKOTO 3apsiaa
Pemenune 3ama4 Ha npUMEHEHUE
35 | CBOWMCTB ANEKTPUUYECKHUX 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a90cc
3apsI0B
DNeKTpUYECKUd TOK, YCIOBUS

36 €ro CyIIeCTBOBAHMUSI. . Bu6morexa LOK
VICTOYHHUKH DIIEKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 | JlecTBuUS AIEKTPUUECKOTO TOKA 1 Bubmorexa I[IOK

https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "JlelictBue

38 | amekTpuyecKoro mois Ha 1
MIPOBOJIHUKU U TUIJICKTPUKH"

29 DNeKTpUYECKUil TOK B . Bu6morexa LOK
MeTaJlIaX, )KUIKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838
DJIEKTpUYECKAs UMb U €€

40 1
COCTaBHBIC YACTH
Cuna Toka. JlaGoparopnas

41 | pabora "M3mepenue u 1 Bubmrorexa [IOK

https://m.edsoo.ru/ff0a8bd6
peryJaupoBaHHe CHIIbI TOKA"
DIIEKTPUYECKOE HAIPSKEHUE.

1 BoasT™metp. JTabopaTopHas . Bu6maorexa [{OK
paborta "U3mepenue u https://m.edsoo.ru/ff0a9e14
peryJiupoBaHHie HanpsiKeHUus"

ConpoTuBiieHHE MPOBOHUKA.
43 | YnenbHOE CONPOTUBIICHUE 1 bubsmorexa [IOK

BEIECTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Tema ypoka

KomuuecTBoO

qacoB

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

44

JlabopaTtopHas pabota
"3aBHCUMOCTD 3JIEKTPUUECKOTO
COMPOTHUBJICHUS IPOBOJHUKA OT
€ro JUTUHBI, TUTOIIaIH
MOTIEPEYHOT0 CEUCHHUSI U

Marepuana"

bu6moreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH OMa i

yY4acCTKa ICIn

bubmoteka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopHas paboTa
"UccnenoBanre 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3
PE3HUCTOP, OT COMPOTHBIICHUS
pe3ucTopa 1 HanpsHKeHUs Ha

pesucrope”

bubmoteka [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenpHOE 1
napajuieIbHOE€ COCTMHECHUS

ITPOBOTHUKOB

48

JlabopaTtopHas pabota
"IIpoBepka mpaBuia CIOKEHUS
HaNpsHKCHUN IIpU
MOCJIEIOBATEILHOM COEMHEHUHU

JIBYX pe3UCTOPOB"

bu6moreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTtopHas pabora
"I[IpoBepka mpaBuiia JJisi CUIIbI
TOKa MPHU MapajijieIbHOM

COEIMHEHUHU PE3UCTOPOB"

bu6morexa IJOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

KomuuecTBoO

OnexTpoHHBIE (IIUPPOBLIE)

No Tema ypoka
4acoB 00pa3oBaTEIbHbBIE PECYPCHI
Pemenue 3amay Ha MpUMEHEHUE
50 | 3akona Oma njst pa3IM4HOTO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHHUS IPOBOTHUKOB
PaGoTa u MomIHOCTH
51 | snekTpuuecKoro Toka. 3aKoH 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffO0ab124
Hxoyisg-Jlenna
JlaGoparopHas paboTa
- Onpenenenue padoThl U . Bu6morexa [OK
MOIIHOCTH AJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOKa"
DJIEKTPUYECKHE LENTH U
- NOTPEOUTENH IIECKTPUIECKOM . Bu6morexa LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
£ DJIEKTPUUECKUE 3aAPSIbL. . Bu6norexa LOK
3apsoKeHHBIC Tella U UX https://m.edsoo.ru/ff0abd2c
B3aumozaeucTBus. [locTossHHBIN
AIEKTPUYECKUN TOK"
KoHnTtponbHas padorta o teme
"DneKTpuyYECcKUe 3apsibl.
55 | 3apsbKeHHBbIE Tella U uX 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0abea8
B3aumozaeucTBus. [locTossHHBIN
AIEKTPUYECKUN TOK"
[TocTosiHHBIE MAaTHUTHI, UX
56 1

B3aUMOJICHCTBUE



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

Tema ypoka

KomuuecTBoO

qacoB

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

S7

VYpok-uccienoBanue "N3yuenue

OJIEN TOCTOSHHBIX MAarHuToB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTtHoe 11ojie. MaramutHoe
OJIE 3eMJIU U €T0 3HAYEHHUE I

JKU3HU HA 3eMJie

bubmmoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT IOpcrena. MarautHoe
T0JI€ DJIEKTPUYECKOTO TOKA
MarnuTtHoe 1oJje KaTyIIKu ¢

TOKOM

bu6moreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHUE ANEKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabora "M3yueHue neicTBus
MAarHuTHOTO MOJIA Ha

MPOBOJIHHUK C TOKOM"

bubmoteka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA.
Hcnonbs3oBaHue
DJIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U HA
TpaHcnopte. JlabopaTopHas
pabora "KoHcTpyrupoBaHue u
u3ydeHue padoThl

AIEKTpoABUTaTENA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnpiThl @apanes. 3aKoH
AIEKTPOMArHUTHOW MHIYKIIUH.

ITpaBuno Jlenua

63

Onektporeneparop. CrocoObl



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Tema ypoka

KomuuecTBoO

qacoB

OnexkTpoHHBIE (1TU(POBHIC)
00pa3oBaTeNbHbIE PECYPChI

MOJIYUYCHUA SHeKTpI/I‘{CCKOPIN
OHCPIUH. QHCKTpOCTaHHI/II/I Ha
BO300HOBJIIEMBIX HCTOUYHHUKAX

HEPrun

64

[ToaroroBka K KOHTPOJIBHOU
paboTe mo Teme
"DNEeKTpUUYECKUE U MATHUTHBIE

sBJIeHusa"

65

KouTtponbsHas pabota o teme
"DNEeKTpUYECKNE U MATHUTHBIC

saBJIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrIii ypok. PaboTa ¢
TeKkcTaMHu 110 TeMe ""'TeruioBbie

saBJIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubiii ypok. PaboTa c
TEKCTaMH 110 TEME
"[IoCcTOAHHBIN SJIEKTPUYECKUAN

"

TOK

bubmoteka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrIii ypok. PaboTa ¢
TEKCTaMHU 110 TeMe "MarauTHble

saBJIcHUS"

Hroro

68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

