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IMosicuuTeILHAS 3aIMCKA

PaGouas nporpamma no ¢usuke 175 7-9 kiaccoB pazpaboTaHa B COOTBETCTBUU CO CIEAYIOIIMMHU

HOPMAaTHUBHBIMU JOKYMEHTaMHU:
®enepanbhblii 3akoH PO «O6 obpazoanuu B Poccuiickoit deneparmm» ot 29.12.2012r. Ne 2735

®enepanbHblil rocy1apcTBEHHBIN 00pa30BaTENIbHBIA CTaHIAPT OCHOBHOIO 001Iero oopazoBaHus; 3.
ABTOpCKOW TIporpamMMoil ocHOBHOro oOmiero oOpaszoBanus mo ¢usuke mia 7-9 kmaccos (A. B.
[Téprimkun, H.B. ®unonosuy, E.M.I'ytHuk, M., «/Ipoday, 2015 r.);

B ocHoBHO# mikone Gu3uka uzydaercs ¢ 7 mo 9 kiacc. YueOnblit miian cocraBiseT 204 yueOHBIX

9acoB, B TOM 4ucie B 7, 8, 9 kimaccax mo 68 y4eOHBIX 9acoB U3 pacyeTa 2 y4eOHBIX Yaca B HEIEIIO.

Ili1anupyemble pe3y/ibTaThl 0CBOCHUE Y4eOHOI'0 MpeaMeTa.

JIuunocmuvimu pezynpraramMu o0y4yeHus: GU3MKe B OCHOBHOM ILKOJIE SIBJISIFOTCSL:

c(hOpPMHUPOBAHHOCTH MMO3HABATEIHHBIX MHTEPECOB HA OCHOBE PA3BUTHUS WHTEIICKTYaJbHBIX U
TBOPUYECKHUX CTIOCOOHOCTEH yJaniuxcs;

yOKICHHOCTh B BO3MOXXHOCTH TIO3HAHHSI TMPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOIO
WCMOJIb30BAHUS  JIOCTH)KCHUM HAYKHW W TEXHOJIOTMH JUISl  JTallbHEMIIEro  pa3BUTHUA
YeJI0BEYECKOro 00IIECTBa, YBAKEHUE K TBOPIIAM HAYKU U TEXHUKH, OTHOUICHHE K (PU3UKE KaK
JJIEMEHTY OOIIEYEIIOBEYCCKON KYJIBTYPHI;

CaMOCTOATCIIbHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAHHUH U MNPaKTUYICCKUX YMGHHﬁ;

TOTOBHOCTh K BBIOOpPY JKU3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMH U
BO3MOXKHOCTSIMHU;

MOTHBAIIUA O6p330BaTeJ'II>HOI71 JACATCIIBHOCTU IIKOJJbHHUKOB Ha OCHOBC
JIMYHOCTHOOPUCHTUPOBAHHOTI'O IMOJAX0A4A,

(hopMHpOBaHNE LEHHOCTHBIX OTHOILEHUH NPYr K JPYry, YYUTEN0, aBTOpaM OTKPBITUHA U
M300peTeHUH, pe3yapTaTaM 00yUdeHUsI.

Memanpeomemnuvimu pe3ynbraTaMu o0yueHus: (U3UKE B OCHOBHOMW IIKOJIE SIBIISIFOTCS

OBJIQJICHUE HABBIKAMHU CAMOCTOSITEILHOTO TPUOOPETEHUs] HOBBIX 3HAHUMW, OpraHU3aIuN
yu4eOHOW JesSTeNbHOCTH, IMOCTAHOBKH IIeJiei, MIaHUPOBAaHUS, CAMOKOHTPOJIS M OIEHKH
pe3yabTaTOB CBOEH NEATENBbHOCTH, YMEHUSMU NPEIBUJIETh BO3MOXKHBIE PE3YyJIbTaThl CBOUX
JICHCTBHI,

MOHUMAaHUE PAa3IUYUid MEXIYy HCXOAHBIMH (aKTaMH U THUIIOTe3aMHU s UX OOBSICHEHUS,
TEOPETUYECKUMH MOJICTISIMU U PEaJbHBIMA OOBEKTaMH, OBJAJCHHUE YHHUBEPCATHHBIMU
y4eOHBIMU JIEHCTBUSMU Ha MpUMEpax TUIMOTE3 Uil OOBSICHEHHS HM3BECTHBIX (DaKTOB H
SKCIIEPUMEHTAJILHON NMPOBEPKU BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUUYECKUX MOJeNen
MPOLIECCOB WIIH SIBJICHUI;

¢bopMUpoBaHHE yYMEHUN BOCIPUHHMATh, MepepadaThiBaTh W NPEAbSBIATh MHPOPMALUIO B
CIIOBECHOM, O0Opa3HOH, CUMBOJIMYECKON (opMax, aHaIuM3upoBaThb U IepepadaThiBaTh
MOJTyYEHHYIO HH(POPMALIHIO B COOTBETCTBHH C TIOCTABICHHBIMH 33[a4yaMH, BBIAEIISTH OCHOBHOE
coJiepKaHue MPOYUTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHI HA MOCTABJICHHbIE BOIPOCH U
u3JaraTh ero;



MpuOOpEeTEeHNEe OIbITa CaMOCTOSITEIIPHOTO TIOMCKA, aHalW3a W oTO0opa wuHOpMAIMH C
WCIIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB W HOBBIX HH()OPMAIIMOHHBIX TEXHOJOTHH IS
pCeIICHUA IMO3HABATCIIbHBIX 3a/1a4;

pa3BUTHE MOHOJIOTMYECKONM M JUAJIOTMUYECKONl peud, yMEHHUs BbIpaXkaTb CBOU MBICIH U
CIOCOOHOCTH BBICITYIINBATh COOECEIHHKA, IIOHUMATh €ro TOYKY 3pEHUs, MPU3HABATh MPABO
JPYyroro 4ejaoBeKa Ha UHOE MHEHHUE;

OCBOCHHME IMPUEMOB JEHCTBUM B HECTAHJAPTHBIX CUTYAlMSIX, OBJIAJCHHE SBPUCTUUYECKUMH
METOJIaMU pelIeHUs Mpolem;

(dhopMupoBaHHE YMEHUH pabOTaTh B TPYIINE C BHIMOJIHEHUEM Pa3IMYHBIX COIIHAIBHBIX POJICH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IVISIbI U YOCKICHUS, BECTH IUCKYCCHIO.

[IpenMerHbIe pe3ynbTaThl 00yueHUs (PU3UKEe B OCHOBHOW IIKOJIE MPEICTABICHBI B COACPKAHHUH

Kypca 110 TeMaM.

Conep:xxanue Kypca.
7 KJjacce (68 yacos, 2 yaca B Hej/1eJ110)

BBenenue (4 4)

Odusuka — Hayka o mpuponae. Ousnueckue sneHus. Ousudeckue cpoiictBa Ten. Habmrogenue u
onucaHue (pu3nYecKux sBiICHUH. Ou3nyecKkue BeTMIUHbBL. M3MepeHus: PU3nyecKux BEIIMYMH: JJTUHBI,
BpeMeHHU, TemriepaTypbl. dOusnyeckue npubopel. MexayHapoaHash cucTteMa eauHUIl. TOYHOCTh

IIOTrPpCUIHOCTD HSMGPGHHﬁ. ®du3rka 1 TeXHUKA.

OPOHTAJIbHA JIABOPATOPHAS PABOTA
1. Onpenenenue 1eHbI eJIEHUS] U3MEPUTEIBHOTO pHOOpa.

Ilpeomemmuvimu pezynomamamu 00y4eHus MO JTaHHOU TeMe SBISIFOTCA:

MOHUMaHHe (PU3NYECKUX TEPMUHOB: TE€JIO, BELIECTBO, MAaTEPHS;
yMEHHUE MPOBOJUTh HAOMIOACHUS (PU3NUYECKUX SBICHHH; U3MEPATh (PU3NUECKUE BEITMYUHBI:
paccTosiHue, MPOMEXXYTOK BpEMEHH, TEMIIEpPaTypy;

BJIAICHUEC SKCIICPUMCHTAJIbHBIMU METOAAMU HUCCIICAOBAHUA TTPU OMPEACTICHUN LCHBI JCJICHUA
IIKaJIbI an/I60pa " NIOTpCUIHOCTU U3MCPCHUS;

IIOHUMAHHEC POJIN YUYCHBIX HaIeun CTpaHbl B pa3BUTHU COBpeMeHHOﬁ (1)I/I3I/IKI/I U BIMAHHWH Ha
TEXHUYECKUH U COLIMAJIbHBIN Iporpecc.

IlepBoHa4yabHBIE CBEJCHUS 0 CTPOCHUM BelecTBa (6 1)

Crtpoenue BemiecTBa. OIBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOCHHE BEIIECTBA. 1e€MIOBOE JABUKEHUE
aTOMOB M MoJieKyll. bpoyHoBckoe nBumxkeHue. Juddys3us B razax, KUAKOCTIX M TBEPIBIX Teax.
B3aumogeiicTBrue gacTuil BemecTBa. ArperaTHble COCTOSHUS BemiecTBa. Moenn CTPOSHUST TBEPABIX

TeN, KUIKOocTe W Ta3oB. OOBSCHEHHE CBOWCTB Ta30B, JKHAKOCTEM W TBEPABIX TEJI Ha OCHOBE

MOJICKYIISIPHO-KUHCTHYCCKUX HpeI[CTaBHeHHﬁ.

OPOHTAJIBHA A JIABOPATOPHASA PABOTA
2. Onpenenenue pa3MepoB MajlbIX TEll.



ad

Ilpeomemnvimu pezynomamamu 00y4ICHUS IO TaHHOU TEME SBISIFOTCS:
MOHMMAHUE W CIHOCOOHOCTh OOBSICHATH (usmueckue sBiueHUs: auPy3us, Oonbimas
C)KMMAEMOCTbh Ia30B, MaJiasi CKUMAEMOCTb KHJIKOCTEH U TBEPABIX TeEll;

BJIaICHUC OKCIICPUMCHTAJIbHBIMK METOAaMH MCCICAOBAHHA IIpHU OIPCACICHUU pasMCPOB
MaJIbIX TCII,

* [OHUMaHHE MPUYUH OPOYHOBCKOTO JBMKEHUS, CMAaUMBAHUS U HECMAUYUBAHUS TEJT; Pa3Inyus B
MOJIEKYJIIPHOM CTPOEHHUH TBEPABIX TEII, KUJIKOCTEN U Ta30B;

° YMCHHC I10JIb30BATHCA CHU u NEpCBOJUTL CAUWHHUIIBI HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH B
KpaTHBIC U JOJIbHBIC CIMHUIIbBI;

® YMCHHC HUCII0JIb30BATh MMOJTYYCHHBIC 3HAHUS B HOBCGI[HGBHOﬁ JKU3HU (6BIT, 9KOJIOIru#da, 0XpaHa
OKpY>KaloIlen cpebl).

B3aumoneiicrBus tes (23 u)

Mexannueckoe nukenue. Tpaekropus. [Iyts. PaBHOMEpHOE M HEpaBHOMEPHOE IBUKEHUE.
Ckopoctb. I'paduky 3aBHCHMOCTH TYTH M MOJYJS CKOPOCTH OT BpPEMEHHM IBWXKeHWs. MuHeprws.
NueprHocTh Ten. Bzanmopeicteue ten. Macca tena. M3mepenne maccel Tena. I1lnoTHocTs BemecTsa.
Cuna. Cuna tsoxectu. Cuia ynpyroctu. 3akoH I'yka. Bec Tena. CBsi3b MeXy CUIIOHN TSYKECTH U MACCON
tena. Cuna TsKeCTH Ha Apyrux miuaHetax. J{unamomerp. CnokeHue JByX CHJI, HAIPaBJIEHHBIX IO
oJlHOM mpsaMoi. PaBHoxelcTBytomas aByx cwil. Cuiia TpeHus. Ousndeckas npupoja HEOECHBIX Tel
CosHEeYHOU CUCTEMBI.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTbI

3. M3mepenune Macchl Tena Ha PbIYaXHBIX BECax.

4. 3mepenue oobema Tena.

5. Onpenenenue WIOTHOCTH TBEPAOTO Teja.

6. 'pamynpoBanue MpYXHHBI W H3MEpPEHHE CHJI TUHAMOMETpoM. 7. V3MepeHue cuibl TpeHHS C
MOMOIIBIO JUHAMOMETPA.

Ilpeomemuvimu pesynomamamu 00y4eHUs 110 TaHHOMN TeMe SBISIOTCSA:

* TIOHHMaHHME U CHOCOOHOCTH OOBACHATH (PU3MUECKUE SIBICHUS: MEXaHHYECKOE JIBUXKEHHE,
PaBHOMEPHOE ¥ HEPAaBHOMEPHOE JIBHKEHUE, HHEPLIMSI, BCEMUPHOE TATOTEHHUE;

* YMEHHE M3MEPSITh CKOPOCTb, MAacCy, CHJIYy, BEC, CHUJy TPEHUS CKOJIbXEHUS, CHUIY TPEHHUS
KadeHwusi, 00beM, IJIOTHOCTh Teja, PAaBHOACHCTBYIONIYIO IBYX CHJI, JEHCTBYIONIUX HA TEJO U
HAMpaBJIEHHBIX B OAHY U B TPOTUBOIIOJIO0KHBIE CTOPOHBI;

° BJIAZICHUEC DKCIICPUMCHTAJIBHBIMH MCTOAaMU UCCIIECOJOBAaHNA 3aBUCUMOCTH: HpOﬁ)IeHHOFO myTH
OT BpEMCHHU, YAJIUHCHHUA IPYKHUHBI OT HpI/IJ'IO)KeHHOI\/II CHIJIbI, CUJIBI TSOKECTH TEJ1a OT €TI0 MAaCCHI,
CUJIBI TPEHHMs CKOJBXKEHHUS OT IUIOLAAU CONPUKOCHOBEHUS TEJI M CUIIBI HOPMAJILHOIO
JIABJICHUS,

° IIOHMMAaHHUE CMBICJIa OCHOBHBIX (1)I/ISI/ILIeCKI/IX 3aKOHOB: 3aKOH BCCMHUPHOI'O TATOTCHHUA, 3aKOH
I'yka;



BJIQJICHUE CIOCOOAaMH BBIMOJHEHHS] pPACcYeTOB IPU HAXOXACHUU: CKOpPOCTH (cpemHeit
CKOpPOCTH ), TyTH, BPEMEHHU, CHJIbI TSXKECTH, Beca TeJia, TUIOTHOCTH Tella, 00beMa, MacChl, CHIIBI
YIOPYTOCTH, PaBHOJICHCTBYIOIIEH ABYX CHJI, HAIIPABICHHBIX 110 OJJHOW MPSIMON;

YMCHHC HAXOIUTb CBA3b MCKIY (1)I/ISI/I‘ICCKI/IMI/I BEJIMYMHAMM: CHJION TSXKECTH M MacCOM TCia,
CKOpPOCTH CO BpEMEHEM U IIYTEM, IIJIOTHOCTH TEJIa C €TI0 Maccoil u O6’beMOM, CHJIOH TSIKECTH U
BECOM T€JIa,

yMEHHE TIEPEBOANTHh (PU3MUECKHE BEIIMUMHBI N3 HecucTeMHbIX B CH 1 HA000pOT; TMOHWMAaHHE
MPUHIIMIIOB JICUCTBUS JMHAMOMETPA, BECOB, BCTPEUAIOLIMXCA B IOBCEAHEBHOW >KU3HH, U

croco0oB obecrieueHust 0€30MacHOCTH MPH UX UCTIOIb30BaHUM;



YMEHHE HCIIOIH30BaTh MOJyUYECHHBIC 3HAHUS B TIOBCEIHEBHOMW JKU3HM (OBIT, SKOJIOTHS, OXpaHa
OKpY>KaroIlen Cpebl).

JlaByieHne TBepAbIX TeJl, sKMAKOCTel U ra3oB (21 4)

Hasnenue. [laBnenue TtBepapix Ten. JlaBmenue rasa. OOBSCHEHHE NaBlieHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TpencTaBieHuil. [lepenauya naBiaeHus razaMu U SKUAKOCTSIMH. 3aKOH
[Mackans. CooOmatomuecs: cocynbl. ATMOChepHOe naBieHue. MeTolbl u3MepeHus aTMochepHOoro
naBieHus. bapomerp, MaHOMETp, MOPIIHEBOM KUAKOCTHBIM Hacoc. 3aKOH Apxumena. Y CIOBHS
iaBaHus Ten. Bo3ayxomiaBanue.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTDI

8. OnpezeneHne BbITAIKUBAIOLIEH CUIIbL, AEHCTBYIOLIEH HA MOTPYKEHHOE B )KUIKOCTh TeJo. 9.
BrlsicHeHHe yciioBHil TIaBaHMS TENA B AKUJIKOCTH.

Ilpeomemmnvimu pesynomamamu 00y4eHUs 110 JTaHHON TEME SBIISIOTCSA:
* T[OHUMaHHE U CIOCOOHOCTh OOBSCHATH (DU3UYECKUE SBJICHUSA: aTMOc(hepHOE AaBlieHUE,
JIaBJICHUE KUJIKOCTEH, ra30B U TBEPJIbIX TEJI, IIJIaBaHUE TEJ, BO3AYXOIJIaBaHUE, PACTIONIOKEHHE

YPOBHS )KUJKOCTH B COOOIIAIOLINXCS COCY/IaxX, CYIIECTBOBAaHUE BO3YLITHOW 000JI0UKH 3EMIIIO;
CHIOCOOBI YMEHBIIICHHSI M YBEIIMYCHUS TaBIICHUS;

* YMEHHE U3MEpATh: aTMOC(EepHOE TaBJICHUE, JIaBJIICHUE KUAKOCTH Ha JIHO M CTEHKH COCYHa,
cuity Apxumena;

¢ BJIAACHUE OKCIIEPUMEHTAJIIBHBIMU METOAAMH UCCIIEAO0OBAHNA 3aBUCUMOCTH: CUJIBI ApXI/IMeI[a oT
00beMa BBEITECHEHHOH TEIOM BOJbI, YCJIOBI/Iﬁ IUIaBaHUS Tella B KUIKOCTH OT JCHCTBHUS CUIIBI
TAXKCCTHU U CHUJIBI ApXI/IMe,[[a;

* [OHUMaHHE CMBICTIa OCHOBHBIX (DM3MUECKHUX 3aKOHOB U YMEHHE MPUMEHITh WX Ha MPAKTHKE:
3akoH [lackais, 3akoH Apxumena;

* T[IOHMMaHWE MPUHLIMIIOB JAEUCTBUS OapoMmMeTpa-aHEpOWJd, MaHOMETpa, MOPIIHEBOrO
KHJIKOCTHOTO Hacoca, THAPABIMYECKOT0 IIpecca U crocoboB obecnedeHns 6e301acHOCTH pu
UX HUCIIOJIb30BAHUY;

®* BJIAJICHHC croco0aMy  BBIIIOJIHCHHS PacuCTOB [IJId HaAXOXIACHUA: HOaBJICHUA, HaBJICHHUA
KHUJIKOCTHU Ha THO U CTCHKHU COCya, CUJIbL Apngena B COOTBETCTBHH C IIOCTABIICHHOM 321[[3‘16171
Ha OCHOBaHHU HCITIOJIb30BaHUsS 3aKOHOB CI)I/ISI/IKI/I,

® YMCHHUEC UCIIOJBb30BATh IMOJIYYCHHBIC 3HAHUS B HOBCC}IHGBHOﬁ JKU3HU (3KOJ’IOFI/I$I, 6I)IT, OXpaHa
OKPY>KaloIllen Cpebl).

PaGora u momHocTh. JHeprus (14 4)

Mexanunueckast pabora. MomHuocTs. IIpocTbie MexaHu3Mbl. MOMEHT CHJIbl. Y CIIOBUS PaBHOBECHS
peidara. «30J0TO€ MpaBWIO» MeXaHWkdu. Buael paBHoBecus. KoaddummeHT mose3Horo aencTBus
(KITH). Oueprus. IlorennmanbHas u kuHetndeckas sueprus. [IpeBparienne sHepruu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
10. BoisicHenue ycioBus paBHoBecus peryara. 11. Onpenenenune KIT/I
IIPY NTOABEME TeJIA IO HAKJIOHHOM TIOCKOCTH.

ad



Ilpeomemmnvimu pesynomamamu 00y4eHUs 110 JaHHOMN TeMe SBISIOTCSA:
MMOHMMAaHHUE U CTIOCOOHOCTh OOBSICHATH (PU3UUECKHE SIBJICHUS: paBHOBECHUE TeJl, IPEBpALCHHE
OJITHOTO BH/Ia MEXaHUYECKOI 3HEPTUHU B APYTOii;

YMCHHUEC UBMEPATH: MEXaHUYCCKYIO pa60Ty, MOIIHOCTD, IIJICYO CHJIbI, MOMCHT CHJIHI, KHI[,
MOTCHIUAJIBHYIO 1 KHHECTUYCCKYIO SHCPTHUIO,

¢ BJIAACHHUC OSKCIIECPHUMEHTAJIBHBIMHA METOdAaMH HCCICAOBAHUSA ITPU ONPEACICHUN COOTHOIICHUA
CHJI U IJICY, AJId PaBHOBCCHA pblvara,

¢* IIOHHMMAaHHEC CMbICJIa OCHOBHOI'O (1)I/I3I/I‘ICCKOFO 3aKOHA: 3aKOH COXPAaHCHUSA DHCPI'UH,

* [OHUMaHHE IPHHIMIIOB JCHCTBUS pblyara, OJIOKA, HAKJIOHHOW IUIOCKOCTH M CIOCOOOB
obecrieueHrst 6€30MaCHOCTH MIPU UX UCTIONIb30BaHNH;

* BJAJEHHE CHOCOOAaMH BBIMOJHEHHUS PACUeTOB IS HAXOXKACHUS: MEXaHWYECKOH padoTHl,
MOIIIHOCTH, YCJIOBHUSI PAaBHOBECHs CWJ Ha pblyare, MoMeHTa cuiibl, KII/[, kuHeTnueckon u
IIOTEHIIMATIbHOU SHEPIUH;

® YMCHHUEC UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUA B HOBCGHHGBHOﬁ JKHU3HU (BKOJ'IOFI/UI, 6I)IT, oXpaHa
OKPY>KaIOIEen Cpebl).

8 kiacc (68 yacoB, 2 yaca B He1eJ110)

TensioBble siBJeHus1 (23 4)

TemnoBoe naBuxenue. TemnoBoe paBHOBecue. Temmneparypa. BuyrpenHsiss sHeprus. Pabora u
terionepenava. TemmonpoBonHocTs. Konseknusa. M3nydenue. KommdecTBo TeminoTel. Y nenbHast
TEIUI0EMKOCTh. Pacder kKoinyecTBa TEIIOTHI MPU TEIII00OMEHE. 3aKOH COXPaHEHUsI U MIPEBPALICHUS
SHEPrUU B MEXaHUUYECKUX U TEIUIOBBIX Mpoleccax. [InaBnenne u oTBepieBaHre KpUCTAIINYECKUX TE.
VneneHas Tteruora asiaeHus. Mcnapenwe n koHaeHcauus. Kunenuwe. BrnakHocTs Bo3myxa.
VY nenpHas Temnora napoodpasoBanusi. O0bsICHEHHE U3MEHEHUS arperaTHOr0 COCTOSIHUSI BEIIECTBA Ha
OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX NpejcTaBieHuid. [IpeoOpazoBaHue sHEpPrum B TEIUIOBBIX
MamuHax. J[Burarens BHyTpeHHero cropanusi. IlapoBas TypOuna. KIIJ| TeruioBoro aBuraress.
DKonornyeckre npoodaeMbl HCIOIb30BaHMS TEIJIOBBIX MAIlIUH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI

1. CpaBHEeHuE KOJMYECTB TEIUIOTHl MPU CMELIMBAHUU BOJBI  pa3HOU
TEMIIEPATYpPHI.

2. I3MepeHue ynenbHOM TemIoeMKOCTH TBepaoro Ttena. 3. M3mepenue
BJIQJKHOCTH BO3]lyXa.

Ilpeomemmnvimu pezyrvmamamu 0Oy4eHUS 110 JTAHHOU TEME SIBJISTFOTCS:

* TIOHMMaHUE W CIOCOOHOCTh OOBACHITH (DU3MYECKUE SBJIICHHS: KOHBEKIIUS, W3ITyYCHHE,
TETUTONPOBOTHOCTh, I3MEHEHHE BHYTPEHHEH HEPTUU Teja B Pe3yibTaTe TEIUIONepeaayn Wi
paboThl BHENIHUX CUJI, UCTIapeHHe (KOHJEHCAIMs) U TUIaBlieHHEe (OTBEpJeBaHUE) BEIIECTBA,
OXJIQXICHHUE KUJIKOCTU MTPU UCTIAPCHUH, KUTICHUE, BBITIQJICHUE POCHI;

* YMEHHE HU3MEPSTh: TEMIEPATYPY, KOJIMYECTBO TEIUIOTHI, YACIBbHYIO TEIJIOEMKOCTh BEIIECTBA,
YAEIBHYIO TEIIOTY IIJIaBJICHUS BEIECTBA, BIAXXHOCTh BO3yXa;



*  BJQJICHHE HKCIEPUMEHTAJIbHBIMU METOJaMHU HCCIEIOBAaHUS: 3aBUCUMOCTH OTHOCHUTEIBHOM
BJIQ)KHOCTH BO3/lyXa OT JaBJIE€HHUS BOJSHOTO Iapa, COJEPIKaIlerocsi B BO3yXe IpPU JaHHOU
TEMIIepaType; JaBJCHHUS HACBHIIIEHHOTO BOJSHOTO Mapa; OMpeAeNieHUus  yAeJIbHOM
TEIJIOEMKOCTH BEILECTBA;

® IIOHUMAaHWEC TPUHIUIIOB I[eﬁCTBHSI KOHACHCAIMOHHOI'0O MW  BOJIOCHOI'O THUTPOMCTPOB,
MICUXPOMETPa, IBUraTe sl BHYTPEHHETO CrOPaHUs, TapOBOM TYPOMHBI U CLIOCOOOB 00eCIICUeHHSI
0€30MMacCHOCTH MPH MX UCTIOIb30BAHUMY;

¢ TIIOHMMAaHHEC CMBIC/Ia 3aKOHa COXPAaHCHHUA W IIPCBPAICHUA OHCPruM B MEXAHUYCCKUX H
TCIJIOBBIX ITPOHECCaX U YMCHUE IIPUMCHSATH €0 Ha ITPAKTUKE,

OBJIaICHHUEC croco0aMy BBINOJHEHUS pacucToOB JIs1 HAXOXACHUS: YI[GJIBHOI;'I TCIIJIIOCMKOCTH,
KOJIMYECTBA TCIIJIOTHI, HGO6XOILI/IMOFO IJI1 HarpeBaHus TEjlla WKW BBIACIACMOIO MM IIPU
OXJIaXXACHHUH, y,HCJIBHOﬁ TCIUIOTBI CropaHvs TOIIJIMBA, YHGHLHOﬁ TCILUIOTHI IIJIABJICHUA,
BJIA’)KHOCTH BO3/]yXa, YHGHBHOﬁ TCIIIIOThI Hap006paSOBaHI/I$I 1 KOHACHCAIlUH, KHI[ TCIIJIOBOI'O
ABUTAaTCIIA,

* yMEHHE UCHOJb30BaTh MOJYYCHHbIC 3HAHUS B MMOBCEIHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa
OKpY>KaroIlen Cpebl).

DJleKTpUYecKHe siBJIeHUus (29 4)

Onexrpuzanus Tena. J[Ba poja aJIEKTpUUYECKUX 3apsAoB. B3aumopelcTBue 3apsDKEHHBIX Ted.
[IpoBOIHUKYM, MAMANEKTPUKUA M MOJIYHPOBOJHHKH. OJIEKTPUUYECKOE I10Jie. 3aKOH COXpPaHEHMS
AJIEKTPUUYECKOTO 3apsiaa. JlemMMOCTh DIEKTPUYECKOro 3apsanga. OiekTpoH. CTpoeHue artoma.
Onextpudeckuil Tok. J[eficTBHE 3IEKTPUUECKOTO MOJIS Ha AJIEKTpHUECcKUe 3apsiibl. ICTOUHMKH TOKA.
Onexkrpuueckas 1enb. Cuia Toka. DIEKTpUYECKOe HaNpsDKeHUe. DIEKTPUYECKOe CONPOTHUBIICHHE.
3akon Oma st yyactka nend. llociemoBaTenbHOE M MApajlieIbHOE COSAMHEHUE MPOBOIHUKOB.
PabGota u MomHOCTb 3iekTpuueckoro Toka. 3akoH Jlxoyns—IJlenna. Konnencarop. IlpaBuia
0€30IacHOCTH IIPU PabOTe € ANEKTPONIPUOOpaAMHU.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. COopka 2JIEeKTPUUECKON 1IEeTH U U3MEPEHHE CUJIBI TOKA B €€ Pa3JIMYHbIX Y4acTKax.

5. U3mepenue HanpsHKeHHS HAa Pa3IMYHbIX yYaCTKaX dJIEKTPUUECKOM HeTH.

6. PerynupoBaHue CHIIBI TOKa PEOCTATOM.

7. 3mepenue conpoTUBIEHUS MPOBOJIHUKA P TIOMOIIM aMIIepMeTpa 1 BoIbTMeTpa. 8. M3Mepenue
MOIIIHOCTH U PabOTHI TOKA B AIEKTPUUECKON JTaMIIe.

Ilpeomemmnvimu pezyrvmamamu 0Oy4eHUs 110 JTAHHOU TEME SBIISIFOTCS

* IIOHHMAaHHUE M CIIOCOOHOCTH OOBSICHSITH (I)I/I3I/I‘{CCKI/IC SABJICHUS: 3JICKTpU3alUA TCJI, HArPECBAHUC
IMPOBOAHUKOB JJICKTPUYCCKHUM TOKOM, 3HCKTpI/IquKI/Iﬁ TOK B MCTAJUIAX, JSJICKTPUYCCKUC
SABJICHUSA C TO3UIUU CTPOCHUA aTOMA, JIefcTBUSA SJICKTPHUYCCKOT'O TOKA,

*  YMEHHUE U3MEPATH: CHUIIY AJIEKTPHUUECKOTO TOKA, DICKTPUUYCCKOE HANIPSHKCHHE, DJICKTPHUCCKUI
3apsi, HIEKTPUIECKOE COMPOTHBIICHHE;

¢ BJIAACHUC ODKCICPUMCHTAJIbHBIMU MCETOJAMH HCCICAOBAHHA 3aBUCHUMOCTHU: CHIJIBI TOKa Ha
YYacCTKE LEIHU OT JICKTPHICCKOI'O HAIIPSAXKECHUSA, SJICKTPUICCKOT'O COITPOTHUBJICHUS ITPOBOHHUKA
OT €ro JJIMHBI, IIJIOIIaAU IMOIICPEYHOro CCUCHUA U MaTepuala,



IIOHUMAaHHUEC CMBICJIAa OCHOBHBIX (bI/ISI/I‘IeCKI/IX 3aKOHOB U YMGHI/IG HpI/IMeHSITL X Ha HpaKTI/IKeI
3aKOH COXPAHEHHMS AJICKTPUUECKOTO 3apsia, 3akoH Oma Jyuis ydacTka 1enu, 3aKkoH Jxoyns—
Jlenna;

NOHUMAaHUE TPUHIIUIA ACHCTBHUS JICKTPOCKOIIA, IICKTPOMETPA, TaIbBAHMYECKOTO AIIEMEHTA,
aKKyMyJsiTopa, (oHapuka, peocrara, KOHAEHCATOpa, JaMIbl HAKaIMBaHUS M CIIOCOOOB
obecriedeHrs: 6€30MaCHOCTH MIPU UX UCTIOIb30BaHNH;

BJIaJJCHHUC cIoco0aMu BBIITOJHEHUS PACUCTOB JId HAXOKIACHUA: CHJIBI TOKA, HAIPSKCHUA,
COIIPOTUBJICHUA IIPpHU IapaJUICIIBHOM W MOCJICAO0BATCIIBHOM COCAMHCHUU IIPOBOAHHKOB,
YACIABHOTO COIIPOTUBJIICHHUA MIPOBOJHHUKA, pa6OTbI U MOIIHOCTHU BJICKTPUYCCKOI'O TOKa,
KOJIMYCCTBA TCIUIOTHI, BBIACIIAEMOI'O IIPOBOAHHUKOM € TOKOM, EMKOCTH KOHJACHCATOPA, pa6OTBI
QJICKTPHUUYCCKOI'O IIOJISI KOHACHCATOpA, SOHEPTIUKU KOHACHCATOPA,

YMEHHE HCIOIb30BaTh MONyUYCHHbIE 3HAHUS B MTOBCEIHEBHOM *KU3HU (PKOJIOTHS, OBIT, OXpaHa
OKpY>Karollen cpe/ibl, TeXHUKa 0€30MacHOCTH).



DJIeKTPOMATHUTHBIE sIBJIeHHA (5 1)

OnbiT Dpcrena. MaruuTHoe moJsie. MarHUTHOE MoJie MPSMOro TOKa. MarHWTHOE TMOJI€ KaTYIIKHU C
TOoKOM. IlocTossHHEIE MarHuTEl. MarauTHOE I10JI¢ ITOCTOSHHBIX MarHUTOB. MarHUTHOE 10I¢ 3EMIIH.
B3aumopeiictBue MarHuToB. JefiCTBME MarHUTHOrO MOJS HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI
JIBUTaTEIIb.

®POHTAJIbHBIE IABOPATOPHBIE PABOTbI
9. COopka ayieKTpoMarHuTa M ucnbiTanue ero aeicreus. 10. M3zydenue
AJIEKTPUYECKOTO JABUTATENsl IIOCTOSTHHOTO TOKA (Ha MOJICITH ).

Ilpeomemmnvimu pesynomamamu 00y4eHUs 110 TaHHOMN TeMe SBISIOTCSA:
* T[OHUMAaHHWE M CHOCOOHOCTh OOBSACHATH (DU3MUECKHE SIBICHUS: HAMATHUYCHHOCTH Kelle3a W
CTalld, B3aUMOJICHCTBHE MArHUTOB, B3aUMOJICHCTBUE MPOBOJIHHKA C TOKOM WU MarHUTHOU
CTpPEJIKH, IEUCTBHE MArHUTHOTO TOJIsI HA MPOBOJAHHUK C TOKOM;

° BJIAACHUC OKCICPUMCHTAJIBHBIMU MCTOAAaMMU HUCCIICAOBAHUA 3aBUCUMOCTH MArHUTHOI'O
I[GflCTBI/I?[ KaTyIIKX OT CHUJIbI TOKa B LCIIH,

® YMCHHUEC HCIIOJIL30BATh IMOJIYYCHHBIC 3HAHUSA B HOBCGHHGBHOﬁ KHU3HU (E)KOJIOI‘I/ISI, 6I)IT, OoXpaHa
OKpY>KaroIlel cpe/ibl, TEXHUKA 0€3011aCHOCTH).

CaetoBble siBjienus (13 u)

Uctounuku cBera. llpsmonuHeiiHoe pacrpocTpaHeHHe CBeTa. Buaumoe ABM)KEHHE CBETHUIL.
Otpaxenue cBera. 3akoH oTpakeHus cBera. llimockoe 3epkano. Ilpenomienue cBera. 3akoH
npenomiieHus cBera. JInuzpl. @okycHOE paccTossHUE JIUH3BL. OnTrueckas cuiia JuH3b1. M300paxkenus,
naBaeMble JTMH30M. ['11a3 kak ontudeckas cucrema. Onrudeckrue NpudopsI.

OPOHTAJIBHA JIABOPATOPHASA PABOTA
11. TMomy4yeHue n300pa>keHUsI MPU TOMOIIU JTUH3HI.

IIpeomemnvimu pezynomamamu 00y4eHMsl O JaHHON T€ME SBIISIOTCS:
* T[IOHMMaHME€ M  CHOCOOHOCTh  OOBACHATH  (U3MYECKHE SIBJICHHUS:  NpSIMOJIMHEIHOe
pacrpocTpaHeHHE CBETa, 00pa30BaHKe TCHU U MOIYyTEHHU, OTPAXKEHUE U IIPEJIOMIICHUE CBETA;
* yMEeHHE U3MepATh (POKYCHOE pacCTOSHUE COOMparoIell TUH3bI, ONTHUYECKYIO CHUITY JINH3BI;
* BJaJ€HHE SKCIEPHUMEHTAIbHBIMU METOJAaMM HCCJIEIOBAHUS 3aBUCHUMOCTU: M300pa)kKeHUS OT

PACIIOJIOKCHHUA JIaMIIBI Ha Pa3JIMYHbIX PACCTOAHHUAX OT JIMH3bI, YIJIa OTPAKCHHUA OT YIJia
ImaacHusA CBCTAa Ha 3€pKaJo,

* [OHUMaHHE CMBICIIAa OCHOBHBIX (DM3MUECKUX 3aKOHOB U YMEHHE MPUMEHSITh UX Ha MPAKTUKE:
3aKOH OTPAXKEHUs CBETA, 3aKOH MPEIOMIICHHSI CBETA, 3aKOH MPSMOJIMHENHOTrO
pacnpocTpaHEHUs CBETa;

* pasnuyath QOKYC JUH3bI, MHUMBIA QOKYC U (OKYCHOE PACCTOSIHUE JIMH3bI, ONTHYECKYIO CUITY
JIUH3bl M ONTHUYECKYI0 OCh JIMH3bI, COOMPAIOIIYI0 M PACCEUBAIOLIYIO JIMH3BI, N300paxKeHwUs,
JaBaeMble COOMpPAIOIIEH U PACCEUBAOIICH JIMH301;

® YMCHHUEC HUCIIOJIB30BAaTh IMOJIYYCHHBIC 3HAHUSA B HOBCGHHGBHOI\/'I KNU3HU (3KOJ’IOFI/I$I, 6I)IT, OoXpaHa
OKPY KaIOIIEH CPeIbl).



9 ksacc (68 yacoB, 2 yaca B HeJle/I10)

3akoHbI B3aNMOeCTBHUS U ABHKeHHs TeJl (23 4)

Marepuanbnas Touka. Cucrema orcueta. [lepememenne. CKOpOCTh NPSIMOJIMHEHHOTO PABHOMEPHOTO
nBwkeHus. I[lpsmonuHeliHOE pPaBHOYCKOPEHHOE JBHUXKEHHUE: MIHOBEHHAs CKOPOCTb, YCKOpPEHHE,
nepemenieHue. ['paduku 3aBUCUMOCTH KMHEMATUYECKUX BEJIMYMH OT BPEMEHU MPHU PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBHKEHUH. OTHOCHUTEIBHOCTh MEXAHHMYECKOIO JBIKEHHUA. | eolleHTpuueckas u
TeNMOIICHTPUYECKasi cUCTeMbl Mupa. MHepimanbpHas cuctema orcdera. 3akonsl Hetorona. CBoOomHOE
nagenue. HeBecomocTh. 3aK0H BCeMUpPHOTO TAroTeHus. MickyccTBeHHbIe cyTHUKY 3emiu. Mmmyssc.
3aKoH cOXpaHEHHs UMITYJbca. PeakTHBHOE IBHKEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. UccnenoBanne paBHOYCKOPEHHOTO ABIKEHHSI 0e3 Ha4allbHOW CKOPOCTH. 2.
N3mepenue yckopeHus cBOOOTHOTO MaCHHUS.

Hpeomemubmu pe3yiomamamu 06yquH$1 8 (0) HaHHOﬁ TEMC SABJIAIOTCA:

* IIOHMMaHHME U CIIOCOOHOCTH OMUCHIBATH U OOBACHATH (PU3NYECKUE SBJICHUA: IOCTYHATEIbHOE
JBYDKEHUE, CMEHA JIHS M HOuU Ha 3eMiie, CBOOOJHOE MaJIeHHUe TeJl, HEBECOMOCTb, JIBUKEHUE 110
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO;

* 3HaHWE W CHOCOOHOCTH  J1aBaTh  ONpPEJACICHUS/OMUCAaHUS  (U3MYECKUX  MOHSITHH:
OTHOCHTEJBHOCTD JIBIKCHUS, TEOIIEHTPUYECKAst ¥ TeITMOICHTPUYECKasi CUCTEMbI MUPA; TIepBast
KOCMHUYECKasi CKOPOCTh, PEaKTHBHOE JBIDKCHUE; (U3MUSCKUX MOJENEH: MaTepuaibHas TOUKa,
chucreMa OTcueTa; (HU3MYECKMX BEJIMYMH: TEpeMElIeHHe, CKOPOCTh pPaBHOMEPHOTO
NPSIMOJINHENHOTO JIBUXKEHUS, MTHOBEHHAsi CKOPOCTb M YCKOPEHHME IpU PaBHOYCKOPECHHOM
IPSIMOJINHEIHOM JABM)KEHHH, CKOPOCTb U LIEHTPOCTPEMUTENIBHOE YCKOPEHHE IPU PABHOMEPHOM
JIBMDKEHUH TeJa IO OKPY>KHOCTH, UMITYJIbC;

®* IIOHHMMAHHC CMBICJIa OCHOBHBIX (1)I/I3I/ILICCKI/IX 3aKOHOB: 3aKOHBbI HBIOTOHa, 3daKOH BCCMHUPHOT'O
TATOTCHUSA, 3dKOH COXPAHCHUS UMITYJIbCA, 3dKOH COXPAHCHUA SHEPIUU U YMCHUC ITPUMCHATD UX
Ha MMPAKTHUKE;

®*  YMCHHUEC INPUBOAUTL HNPUMEPHLI TECXHHYCCKUX YCTpOﬁCTB " XUBBIX OPraHU3MOB, B OCHOBC
NEpEMEUICHUSA KOTOPBIX JIC)KUT IIPUHIUIT PEAKTUBHOT'O IBUKCHUA; 3BHAHUC 1 YMCHUC 0OBACHATH
YCTpOﬁCTBO 1 AEHCTBUE KOCMUYECKUX paKeT'HOCHTeHeﬁ;

* yMEHHME W3MEPSITh: MIHOBEHHYIO CKOPOCTb M YCKOPEHHE TIpU PaBHOYCKOPEHHOM
MIPSIMOJIMHENHOM JABM)KEHUH, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE ITPU PABHOMEPHOM JIBUKEHUH
10 OKPYKHOCTH;

* yMEHHE UCIOJIb30BaTh MOJYYCHHBIC 3HAHUS B MTOBCEIHEBHOM XU3HU (OBIT, SKOJIOTHUS, OXpaHa
OKPY>KaloIllen Cpebl).

Mexann4yeckue Koj1e0aHus M BOJIHBI. 3BYK (12 u)

KonebarenpHoe nemxkenue. Konebanus rpysa Ha npyxune. CBob6oaHbie konebanus. KonebarenpHas
cucremMa. MasTHUK. AMIUIMTYAa, TepUOJ, YacToTa KojeOanuil. ['apmMoHmdeckue KoseOaHUs.
[IpeBpamienue sHepruu mpu KosieOaTEIHPHOM JBM)KCHHH. 3aTyxarolniue KojeOanus. BeIHyXIeHHbIE
koseOanus. Pesonanc. Pacnipoctpanenue konedanuii B ynpyrux cpenax. [lonepeunsie u mpooiabHbIe
BOJIHBI. I[JII/IHa BOJHLL. CBSA3b AJIMHBL BOJIHBI CO CKOPOCTBIO €€ PpaCIIpOCTPpAaHCHUA U IICPUOIOM



(dacTtoroii). 3BykoBbIe BOIHBL. CKOPOCTH 3ByKa. BbicoTa, TeMOp UM rPOMKOCTh 3BYKa. DX0. 3ByKOBOU
pe3onanc. MutepdepeHius 3BykKa.

®POHTAJIbHASI IABOPATOPHAS PABOTA
3. MccnenoBanre 3aBUCUMOCTH TEPUOJIA U YaCTOTHI CBOOOTHBIX KOJeOaHNU MAasSTHUKA OT JJUHBI €T0
HUTH.

Ilpeomemmnvimu pezyrvmamamu 00y4eHUs 10 TAHHOU TEME SBJISIFOTCS:

* T[IOHUMaHHE M CIOCOOHOCTH OIHCHIBATH U OOBSACHATH (DU3MYECKHE SBICHUS: KOJICOAHWS
MaTEMATHYECKOTO W TMPYXUHHOTO MASTHHKOB, pE30HAaHC (B TOM 4HCIE 3BYKOBOK),
MEXaHWYECKUE BOJIHBI, [UTMHA BOJIHBI, OTPAKEHUE 3BYKa, 9XO0;

* 3HaHME M CHOCOOHOCThH JaBaTh OMNPEIENICHUs (PU3NYECKUX MOHATUMN: CBOOOJIHBIE KOJIeOaHMs,
Kose0aTenbHasi CUCTEMA, MAasITHUK, 3aTyXarollue KojaeOaHus, BbIHYKIEHHbIE KoeOaHus, 3ByK
U YCJIOBUSl €r0 pacnpocTpaHeHUus; (U3NYECKUX BEJIUYMH: aMIUIUTY/Aa, HNEpUuoJl M YacToTa
Kosie0aHUi, COOCTBEHHAs 4acTOTa KoJeOaTeIbHONU CUCTEMBI, BHICOTA, TEMOP, TPOMKOCTb 3BYKaQ,
CKOPOCTb 3BYKa; (PU3MUECKHX MOJENe: TapMOHMYECKHE KojeOaHus, MaTeMaTHU4ecKui
MasiTHUK;

° BJIAICHUC SKCIICPUMCHTAJIIBHBIMU METOAaMHU UCCIICAOBAHUA 3aBUCUMOCTH IICPUOJa U YaCTOThI
KoJIcOaHMI MasTHHKA OT JJINHBI €T'0 HUTU.

DJyieKTpOMarHuTHoe noJie (16 4)

OpHOpOJHOE U HEOAHOPOJHOE MAarHUTHOE mosie. HampaBiieHne TOka W HanpaBlIEHUE JIMHUM €ro
MarauTHoro noss. [IpaBuno OypaBuuka. OGHapykeHre MarHuTHoro nois. [IpaBuio neBoit pyku.
WNupaykuust marHutHOro mnosid. MarautHelii notok. Omnbitel Dapazest. OJIEKTpOMarHUTHast
nHaykuus. HampaBneHne wuaykuuoHHoro Ttoka. IIpaBuno Jlenma. fIBieHne camMOWMHIYKIIMH.
[lepemennniii  TOk. ['eHeparop mepemeHHoro Toka. IIpeoOpa3oBanus  dSHEpPruu B
anekTporeneparopax. TpaHcdopmarop. Ilepemaua siekTpuuecKo HHEPTUM HAa PAacCTOSHUE.
ONEKTPOMarHMTHOE  IOJIe.  ODJIEKTPOMAarHuTHele  BOJHBL.  CKOpPOCTH  pacHpoCTpaHEHHUs
ANIEKTPOMAarHUTHBIX BOJIH. BiMsHUE 3IEKTPOMAarHUTHBIX W3JIyYEHUH Ha JKUBbIE OPraHU3MBI.
Konebartenbubiit KoHTYp. [lonydyeHue 3mekTpoMarHuTHBIX Kojebanuil. [TpuHIMIBI paarocBa3u U
TeneBuaeHus. MHTepepennns cBera. DnekTpoMarHuTHas mpupoja csera. [Ipenomiienue ceera.
[Tokazarens mpenomnenus. Jucnepcus cBeta. L[Bera ten. Cnexktporpad u cnexktpockor. Tumbt
onTuyeckux crnekTpoB. CrekTpanbHblil aHanu3. [lorjomeHne M MCHycKaHHME CBETa aTOMAaMH.
[IponcxoxaeHue TMHEUUATBIX CIIEKTPOB.

OPOHTAJIBHBIE TABOPATOPHBIE PABOTHI
4. MW3ydeHuwe SBICHUS SJICKTPOMArHUTHONW WHIYKIIUH. 5.
HaGmronenre crionHoro 1 JIMHEHYaThIX CIIEKTPOB UCITYCKaHUSI.

Ilpeomemuvimu pe3ynomamamu 0Oy4ISHUs 110 TaHHON TeMe SBISIOTCS:

* TIOHMMaHUE M CIOCOOHOCTHh OINMCHIBATh M OOBICHATH (DU3UUYECKUE SBICHHS/TIPOIIECCHI:
AJIEKTPOMArHUTHAST WHAYKIMS, CAMOWHIYKIIHS, MPEIOMIICHHE CBETa, JUCIIEPCUS CBETA,
MOTJIOIIEHUE W HCIYCKAaHHE CBETa aTOMaMM, BO3HUKHOBEHUE JIMHEHYATBIX CIIEKTPOB
WCITYCKAaHHS ¥ TIOTJIONICHUS,



* 3HAHHE U CIOCOOHOCTH JaBaTb OHpeI[eJIeHI/ISI/OHI/ICElHI/ISI (1)I/I3I/I‘-I€CKI/IX MMOHSITHH: MAarHUTHOC
II0JIC, JIMHHUHU MarHUTHOM WHAYKOWUH, OJHOPOAHOC M HCOJHOPOAHOC MAIrHHUTHOC II0JIC,
MarHUTHBIN IIOTOK, HCpCMeHHBII;'I BJICKTpI/ILIeCKI/Iﬁ TOK, DOJICKTPOMAarHuTHOC IIOJIC,
OJICKTPOMArHuTHBIC BOJIHBI, 3JICKTPOMArHUTHBIC KOJIC6aHI/I$I, paanocCBA3b, BH[[HMBIP'I CBCT,
(1)I/I3I/IquKI/IX BCJIMYMH: MAardvuTHadgd HWHAYKOWA, HWHAYKTHBHOCTb, IICPUOJ], YaCTOTa H
AaMIUIMTyda 3JICKTPOMArHuTHBIX KOJ’IG621HI/II>1, IMMOKa3aTeJiv MMpPCJIOMJICHUA CBCTA,

®* 3HaHHC (I)OpMy.]II/IPOBOK, IIOHUMAHHEC CMBbBICIA U YMCHUC NPUMCHATH 3aKOH IPCIOMIICHUA
CBCTa U IIpaBUJIO HeHua, KBAaHTOBBIX IIOCTYJIATOB Bopa;

* 3HaHME Ha3HA4YCHMs, YCTPOMCTBA W NPUHLUINA JEHCTBUS TEXHUYECKUX YCTPOUCTB:
ANEKTPOMEXaHUYECKUN MHAYKLIHMOHHBIA T'€HepaTop MepeMEeHHOro ToKa, TpaHchopmarop,
KoJe0aTeNbHbINA KOHTYP, JETEKTOP, CIIEKTPOCKOI, ClIEKTporpad;

¢ TIOHMMAaHHE CYTHU METOJIa CIICKTPAJIbHOI'O aHaJIn3a U €ro BO3MO>KHOCTEH.

Crtpoenue atoma u aToMHOro sigpa (11 4)

PamnoakTHBHOCTB KaK CBHJIETEIIBCTBO CIIOXKHOTO CTPOCHHSI aTOMOB. AJlb(a-, 6eTa- U raMMan3 Ty ICHHUS.
Omnwitel Pezepdopna. SnepHas mMoxmens aroma. PaguoakTuBHBIE TNpEBpAllleHUS AaTOMHBIX SJEp.
CoxpaHeHue 3aps10BOr0 ¥ MaCCOBOTO YMCEN MPH SJIEPHBIX PEAKIUAX. DKCIIEPUMEHTATIbHBIE METO/IbI
HcCIeIoBaHusl 4dacTull. [IpoTOHHO-HEUTpOHHAsA Monenb sapa. PU3HYECKH CMBICH 3apsI0BOro U
MaccoBoro uucen. M3zotomnsl. [TpaBuna cmemenus s anbda- u 6eta-pacnaga Ipu SACPHBIX peaKIUsiX.
OHeprusi cBsizu 4vactull B sjape. [enenue sanep ypana. LlenHas peaxkuwus. SnepHasi sHepreTHka.
DKoJIOTHYECKUE MpoOsIeMbl pabOThl aTOMHBIX AekTpocTanuuid. Jlozumerpus. [lepuon nomypacmnana.
3aKOH paJMOaKTUBHOIO pacnaja. BiusHue paJMOaKTHBHBIX H3JIyYEHHH HA JKUBBIE OpPraHU3MBI.
Tepmosinepnas peakuus. Mcrounuku sueprun CosiHIIA U 3BE3I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

6. M3MepeHune ecTeCTBEHHOTO PaIHallMOHHOTO ()OHA I03UMETPOM.

7. U3ydyenue neneHus sapa aToma ypaHa o Gotorpaduu TPEKoB.

8. Onenka mepuoja IMmoxypacraga HaXOJAIIMXCS B BO3AYyXe NMPOAYKTOB pacmajaa raza pagoHa. 9.
N3ydeHne TpekoB 3apsyKEHHBIX YaCTHUI] IO TOTOBBIM (hoTOrpadusiM.

Ilpeomemmuvimu pezynomamamu 00y4eHus MO JaHHOU TeMe SBISIFOTCA:

° IIOHUMAaHUE U CIIOCOOHOCTH OIKCKHIBATH U OOBSICHITE q)HSI/IIIeCKI/IG SABJICHUSA: paIUOAKTHUBHOCTD,
HOHU3BHPYIOIIUC U3TTYUCHUS

* 3HaHME M CIOCOOHOCTh JaBaTh  OMNpEAENECHUs/ONUCaHUS  (QU3UYECKUX  MOHSATHIL:
PaanOaKTUBHOCTD, aan)a-, Oera- u ramMma-qaCTHIbI, CbI/ISI/I'-IeCKI/IX Moneneﬁ: MOJCIIN CTPOCHHUA
atomoB, npenioxkennsie [[. Tomconom m 3. Pesepdopaom; MpOTOHHOHEHTPOHHAST MOJEIb
aTOMHOI'O s/ipa, MOJENb Tpollecca JeNEeHUs sjpa aToMa ypaHa; (U3NYECKUX BEIHYUH:
MOTJIOLIEHHAs] 1032 W3JyuyeHus, Kod(pPHUIMEHT KadyecTBa, SKBUBAJEHTHAs J03a, HEPUOJ]
IoJIypacnana;

° YMCHHUC NPUBOAUTH IMPUMCPBI U O0OBSICHATH yCTpOfICTBO W NpUHIUIT JIENCTBUS TEXHUYECKHX
YCTpOﬁCTB 1 YCTAHOBOK: CHCTUUK Feﬁrepa, KaMepa BI/IJ'ILCOHa, IMy3BIPpbKOBAAd KaMepa, SII[CpHLIf/'I
PCAKTOP Ha MCIAJICHHBIX HCfITpOHElX;

° YMEHHUEC U3MCPATH: MOIITHOCTE 103bI PAAWOAKTUBHOI'O U3JITYYCHHA OBITOBBIM AO3NMETPOM;



3HaHHE (HOPMYIHUPOBOK, MOHUMAHHE CMBICIIAa M YMEHHE NPUMEHSATH: 3aKOH COXPaHCHHS
MAaCCOBOTO YHCJIA, 3aKOH COXPAHEHHUs 3aps/a, 3aKOH PaJMOaKTUBHOIO pacnaja, MpaBUiIo
CMEILICHHUS,

BJIAAACHUC  OKCICPUMCHTAJIBHBIMH  MCTOAAMU  HCCICIOBAHUA B IIPOLECCEC UIYUCHUA

3aBUCUMOCTH MOIIHOCTH HU3JTYUYCHU IIPOAYKTOB paciiaja paaoHa OT BPpEMCHU,

IMOHUMAHHEC CYTH SKCIICPUMCHTAJIbHBIX MCTOJOB UCCIICAOBAHUA YaCTHUIL,

YMCHHC HUCII0JIb30BATh IMOJTYYCHHBIC 3HAHUSA B HOBCCHHGBHOﬁ KHU3HHN (6BIT, 9KO0JIOI'MA, OXpaHa
OKpY>Karollen cpeibl, TeXHUKA 0€30MaCHOCTH U JIp.).

Ctpoenue u 3Boawonus Beesennoii (5 u)
Cocras, ctpoenue u npoucxoxjaenrne ConHeyHoil cucteMsl. [1nanersl n Manbie Tena ConHEYHOM
cuctembl. CTpoenue, u3iaydeHue v sBostonus Conuua u 38e31. CtpoeHue u »Bostronus Beenennoii.

Hpeomemubmu pe3yiomamamu 06yquH$1 10 HaHHOﬁ TEMC SABJIAIOTCA:

* IpEACTaBICHHUE O COCTaBE, CTPOCHUH, IPOUCXO0XKIEHUHU U Bo3pacTe COHEUHON CUCTEMBI;
* yYMCHHC IPUMEHSATH (U3NYCCKUE 3aKOHBI JIsl 00BsICHEHUS MBHKCHUS TutaHeT COTHEYHON
CUCTEMBI;

®* 3HAaTh, YTO CYHICCTBCHHBIMU MapaMeTpaM, OTINYAOIINUMHA 3BE3AbI OT IIJIAHCT, ABJIAIOTCA
X MACCbl W HCTOYHHUKH OHCPIHUH (TepMOﬂI[epHLIC p€akKiui B HEApax 3BE3O H
PadruOaKTHBHBIC B HEApAX HJ'IaHeT);

¢ CpaBHHUBATb (I)I/I3I/I‘ICCKI/IG n Op6I/ITaJ'II>HbIe mapaMeTpbl IJIAHET 3eMHOM rpymmsl €
COOTBCTCTBYIOIIUMHU IMApaMETpaMU INIAHCT-TUTAHTOB U HAXOJUThb B HUX o6mee u

paznuuHoe; 0 oOwscHATH cyTh 3 dekra X. Jlomiepa; GopMynupoBaTh U 0OBACHATh CYTh
3akoHa O. XaO0ua, 3HaTh, YTO ATOT 3aKOH SIBWJICS SKCIEPHUMEHTAJIBHBIM MOATBEPKIACHUEM
MOJIENM HecTalmoHapHOU BeenenHol, oTkpbITol A. A. @puaMaHoM.

Pe3epBHoe Bpems (3 1)

O6wgumu npeomemnvimu pezyavmamamu 0Oy4eHMs 110 JAHHOMY KypCy SIBIISIFOTCSL:

YMEHHE I0JIb30BaThCSl METOJIaMU HAYYHOI'O HUCCIIEJOBaHMS SBJIEHUN NPUPOJBL: MPOBOIAUTH
HaOMIOACHUS, IUIAHUPOBAaTh W  BBINOJHATH AKCIIEPHUMEHTHI, 00pabaThiBaTh pe3yJIbTAThI
M3MEPEHUH, MPEeICTaBIATh Pe3yIbTaThl H3MEPEHUH C TOMOIIbIO Ta0IHILL, TpapuKOB U Gopmy,
oOHapyXHBaTh 3aBUCHUMOCTH MEXIy (PU3NYECKUMHU BEIMUYMHAMHU, OOBSACHATH PE3ybTaThl U
JIeJIaTh BBIBOJIbI, OLICHUBATh IPAHULIBI IOIPEIIHOCTEN pe3ysIbTaTOB U3MEPEHMI;

Pa3BUTHUC TCOPCTUUYCCKOI'O MBINUICHUA Ha OCHOBC (I)OpMPIpOBaHI/IH yMeHI/Iﬁ YCTaHaBJIMBATb
CbaKTBI, pasinydaTte NPHUYUHBI U CIICACTBUSA, HCIIOJIIB30BATh (1)I/ISI/III€CKI/IQ MOJACIHN, BbIABUT'ATh
TUITOTE3bI, OTBICKMBATH U (bOpMy.]'II/IpOBaTB J0Ka3aTCIbCTBAa BBIIBUHYTBIX T'HIIOTE3.



KasiennapHo - TeMaTH4uecKkoe IUIaHUPOBaHUE 7 KJacce

Jlara Jara
npoBee | mMposeje
e Ne HUA HUA DJIeKTPOHHOE
/' ypo HaumenoBaHue pa3iesioB 1 TeM ypoka Ypoxa CONPOBOK/ICHHE
T ka 1o daxTuye ypoKa
JIaHy cKasi
®u3uka 1 pu3HYeCKHe MeTOAbI U3y4YeHHUsI NPUpPoabI (44aca)

Uro u3yuaet ¢usuka. Hexotopsie https://resh.edu.ru/
1 1 ¢uznueckue TepmMuHbl. Habmonenus u subject/lesson/260

OTIBITHI. 3/main/

Ousnyeckue BeIUYUHBL. HM3MepeHne

¢usnyeckux BeaMuuH. TOYHOCTH U hitps://resh.edu.ru/
2 2 i subject/lesson/260

MOTPEIIHOCTh U3MEPEHUH.

p P 2/start/

3 3 JlabopaTtopHas padota Ne 1 «Onpenenenue

IIEHBI JICTICHUST U3MEPUTEITLHOTO TPUOOpay
4 4 ®du3nka U TEXHUKA.

IlepBoHa4yabHBIE CBeIeHNsI 0 CTPOCHUM BelecTBa (6 4acoB)

CrpoeHHe BelecTsa https://resh.edu.ru/

5 1 P ' subject/lesson/153

Mounekynsl. BpoyHOBCKOE ABMKEHHE

3/start/
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https://resh.edu.ru/subject/lesson/2602/start/
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https://resh.edu.ru/subject/lesson/1533/start/
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JlaGopatopnas pabora Ne 2 «OmpeneneHue

6 pa3MepoB MaJbIX TEI
7 JIBr>KEHUE MOJIEKYJT
8 B3aumoneiicTBre MoJIeKy
ArperaTHble COCTOSHUS BEIIECTBA hitps://resh.edu.ru/
9 C pv N - ’ subject/lesson/153
BOICTBA ra3oB, JKUJIKOCTEH U TBEPABIX TEI o/start/
10 3auet no Teme «llepBOHAYAIbHBIC CBEICHUS
O CTPOCHUU BEIIECTBA»
B3aumopeiicrBue Tea (23 yaca)
MexaHndeckoe ABMKEHHE. PaBHOMEpHOE 1 https://resh.edu.ru/
11 HeDABHOME Hoeﬂ BmKeHHé p subject/lesson/148
P p a 8/start/
https://resh.edu.ru/
12 Ckopoctb. EnunuIsr ckopocTy. subject/lesson/152
5/start/
13 Pacyer nyt 1 BpeMEHM JBUKECHUS.
14 Wuepuus.
15 BzaumogeiicTBue Tei.
16 Macca tena. Enununsl maccel. M3mepenue https://resh.edu.ru/
Macchl TeJla Ha Becax subject/lesson/153
1/start/
17 JlabopaTtopHas padota Ne 3 «3mepenue
MAacChI TeJIa Ha PHIYaKHBIX BECax»
https://resh.edu.ru/
18 ITnoTHOCTE BemecTBa subject/lesson/260
1/start/
Jlaboparopnas pabota Ne 4 «/3mepenue
19 o0BeMa Tenay.

JlaGopatopnas padora Ne 5 «Onpenenenue
IUIOTHOCTH TBEPJOTO TEJIa»
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Pacuet macchl u 00beMa Teja o €ro

20 10
IJIOTHOCTHU
21 11 | PemcHue 3amau
KontponbHas paboTa mo temam
22 12 | «MexaHuyeckoe IBHKEHHEY, «Maccay,
«IInoTHOCTH BelecTBa»
https://resh.edu.ru/
23 13 | Cuina subject/lesson/275
6/start/
24 14 SIBnenune Tarorenus. Cuna Tsoxectu. Cunia
TSOKECTH Ha JPYTUX TUIaHETaxX
https://resh.edu.ru/
25 15 | Cuna ynpyroctu. 3akoH 'yka subject/lesson/260
O/start/
Bec Tena. Equnune! cuiibl. CBs3b MEXK https://resh.edu.ru/
26 16 A . o subject/lesson/259
CUJION TSDKECTH M MAcCoi Tejia
9/start/
Hunamometp. JIabopatopHnas padora Ne 6
27 17 | «I'panynpoBaHue Npy>KUHBI U U3MEPEHUE
CWJT TTHAMOMETPOM.
28 18 CrnoxxeHue ABYX CWI, HaIPaBJICHHBIX I10
OJIHOU mpsiMOM. PaBHOAEMCTBYIOIIAS CUJIT
https://resh.edu.ru/
29 19 | Cuna tpenus. TpeHre MOKOsI subject/lesson/153
6/start/
Tpenue B mpUpoe U TEXHUKE.
30 20 | Jlaboparopuas pabota Ne 7 «M3mepenue
CWJIBI TPEHUS C IIOMOIIBI0 TUHAMOMETPAY
31 21 | Pemenue 3amau
KonTpomnbHas padota o Temam «Bec Temay,
32 22 | «'padudeckoe u300pakeHne CUi,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
33 23 | 3auer no Teme «B3auMoaeHCTBHE TED
JaBjieHue TBepabIX TeJl, AKUAKOCTel U ra3os (21 yac)
https://resh.edu.ru/
34 1 JlaBiienue. EqMHULIBI JaBIICHMS. subject/lesson/297

1/start/



https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2756/start/
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https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2971/start/

CriocoObl yMEHBIICHUS ¥ YBEJIINUCHUS

35 2
JABIIEHUS
36 3 JlaBiieHue rasa.
Ilepenaya naBieHHS KUAKOCTIMU. 3aKOH https://resh.edu.ru/
37 4 HaEK:M A A ’ subject/lesson/259
' 8/start/
JlaBiieHue B )KMIKOCTH M B rase. Pacuer https://resh.edu.ru/
38 5 JTABJICHUS KUJIKOCTHU HA JHO U CTEHKHU subject/lesson/153
cocyna. 7/start/
https://resh.edu.ru/
39 6 Pemenue 3anau subject/lesson/297
O/start/
40 7 CooOmaroruecss  cocynasl.  IIpumeHeHune
COOOIIAONTUXCS COCYIOB.
41 8 Bec Boznyxa. ATMocdepHOe 1aBieHueE.
N3mepenune arMmocdepHoro aaBiieHus. OmbIT https://resh.edu.ru/
42 9 To E qerm p A ) subject/lesson/153
PP ' 5/start/
43 10 bapometp — anepoua. AtmochepHoe
JIaBJICHHUE Ha Pa3UYHBIX BHICOTAX.
44 11 | ManoMmeTpsl.
[TopuiHeBoit JKUIKOCTHBIN Hacoc.
45 12 .
I'mppaBnuueckuit mpecc.
JleiicTBHE KUAKOCTH U T'a3a Ha https://resh.edu.ruf
46 13 Hor )KCHHOCI[B HHX Telo subject/lesson/296
Py ' 8/start/
https://resh.edu.ru/
47 14 | 3akon Apxumena. subject/lesson/296
7/start/
JlabopaTtopHas pabota Ne8 «Onpenenenue
48 15 | BBITAJIKWBAIOIIEH CHIIBI, IEHCTBYIOMICH Ha
MOTPYKEHHOE B KHUJIKOCTh TEIIO»
49 16 | [1maBanue Tem.
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50 17 | Pemenwue 3amau
51 18 JlaGopaTopHas pabota Ne 9 «BriacHeHHE
YCIIOBUH MJIaBaHUS TEJIa B )KUIKOCTH
52 19 | [InaBanwue cynoB. Bo3ayxormiaBanue
53 20 | Pemenue 3amau
54 21 3ader mo Teme «JlaBieHWE TBEPIBIX TeI,
KHUJIKOCTEH U Ta30B»
Pa6ora u MmomHOCTHL. JHeprus (14 yacoB)
https://resh.edu.ru/
55 1 Mexanundeckas padora. EquHuisr paboThl. subject/lesson/296
S/start/
56 2 MomHocTs. EnuHUIEI MOIIIHOCTH.
[Ipocteie Mexanu3Mbl. Peraar. PaBHOBecue https://resh.edu.ru/
57 3 len 4 DEIArE ' ' subject/lesson/296
P ’ 3/start/
58 4 MOMEHT CUIIBL.
Peraarm B TexHUKe, OBITY W TMPHUPOJE.
59 5 JlaboparopHast pabora Ne 10 «BrrsicHeHHE
yCIIOBUSI PABHOBECHS PbIYara
https://resh.edu.ru/
60 6 bnoku. «30510T0€ TPaBUIIO» MEXaHUKH subject/lesson/296
2/start/
61 7 Pemrenne 3amau
62 8 LlenTp TsKECTH TENA
63 9 VYcnoBus paBHOBECHS TEN
Koaddunment  monesHoro  aeicTBUS
MexaHu3MoB. Jlaboparopnas pabota Ne 11
64 10

«Omnpenenenune KII/ npu noabeme Tena mo
HAKJIOHHOH IJIOCKOCTHY
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9Hepr1/1;1. HOTCHHI/IaJII)HaH U KUHETHYCCKas

https://resh.edu.ru/

65 11 I subject/lesson/259
P 7lstart/
66 12 [IpeBpaiieHue 0AHOTO BUIa MEXaHUYECKOMN
SHEPTUHU B Ipyrou
67 13 3auer o teMe «Pabdora. MOIIHOCTD,
SHEPTU»
68 14 | [loBTOpEHME NMPOIIEHHOTO MaTepHaa.
KanenpapHo-temaTnyeckoe niiaHupoBaHue 8 Kiacc
Jara Jdara
Ne TPOBELE | NPOBELE DJIeKTPOHHOE
Ne HUS HUS
| YPo HaumeHnoBaHue pa3jesioB U TeM ypoka CONPOBOK/IEHUE
n
Ka ypoka



https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2597/start/
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ypoka
no
JIaHy

dpakTuu
eckas

TenJioBble siBJIeHUA (274)

TennoBoe nuxeHue. Temneparypa.

https://resh.edu.ru

1 1 A /subject/lesson/25
yp p 95/start/
2 2 CriocoObl M3MEHEHUST BHYTPEHHEHN YHEPTrUun
https://resh.edu.ru
3 3 Bunpl teronepenaun. TemionpoBoaHOCTh [subject/lesson/25
94/start/
4 4 Kounsekuus. U3nyuenue
KomuuectBo Temiorsl. EquHUIE KOIMYecTBa https://resh.edu.ru
5 5 S -+ BARHIT /subject/lesson/29
89/start/
6 6 V nenpHas TEMNIOEMKOCTE
Pacuer KOJIMYECTBA TEIIOTHI, https://resh.edu.ru
7 7 HEOOXOJMMOTO JIJIsl HarpeBaHUsI Tella WK [subject/lesson/29
BBIJICIISICMOTO UM TIPU OXJIXKICHUH 88/start/
JIaboparopHas pabota Ne 1 «CpaBHeHue
8 8 KOJIMYECTB TEIUIOTHI TPU CMEITUBAHUU BOJIBI
pa3HOU TeMITepaTyphI»
9 9 JlabopatopHas pabora Ne 2 «M3mepenue
YIETHHOU TETIIOEMKOCTH TBEPAOTO TEJIa
10 10 DHeprus TOIUMBA. Y IejbHas TeIIoTa
CTOpaHHS
11 11 3aKOH COXpaHCHHS U TTPEBPAIICHHS SHEPTUN
B MEXaHMYECKHX ¥ TEIJIOBBIX MpoIieccax
12 12 Kontponbras padota mo teme «TemmoBbie
SIBJICHUSY
ArperaTHble COCTOSIHUSI BEIIECTBA hitps://resh.edu.ru
13 |13 P HecTBa. Jsubject/lesson/29

IInaBnenue u OTBCPJACBAHUC

87/start/



https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2595/start/
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https://resh.edu.ru/subject/lesson/2595/start/
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https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2988/start/
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https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2987/start/

14

14

I'paduk mnaBieHus ¥ OTBEpIEBaHUS
KPUCTAINIMYECKHX TeJI. Y IeJbHas TerioTa
TUIaBJICHUS

https://resh.edu.ru
[subject/lesson/29
86/start/

15

15

Pemenue 3anau no teme «HarpeBanue tei.
[iaBieHue U KpUCTATIU3ALIHS».
KpatkoBpemennass koHTpoiibHas paboTa 1o
teMe «HarpeBanue u maBieHue Tem»

16

16

Hcnapenue. Hacpiennspiit 151
HEHachlleHHbIM map. KonaeHcanus.
[Toryonienue 3HEpruu Ipyu UCIApPEHUN
KUJKOCTU U BBIJCICHHE €€ IpH
KOH/JICHCAIIMH I1apa

https://resh.edu.ru
[subject/lesson/29
85/start/

17

17

Kunenue. YV nennHas TCIIJIOTA
napoo6pa30BaHI/I;1 N KOHACHCallNK1

18

18

Penrenue 3aau Ha pacueT yaeabHON
TEIUIOTHI TApO00Pa30BaHUsl, KOJIHUYECTBA
TEIUIOTHI, OTJAAHHOTO (MTOJIy4YE€HHOT0) TEJIOM
MIpU KOHJEHcauu (mapooOpa3oBaHmM)

19

19

BrnaxnocTh BO3/IyXa. CrniocoOsr
OmpeieNieHUus]  BIWKHOCTH  BO3JyXa.
JlaboparopHas pabota Ne 3 «M3mepenue
BJIQKHOCTH BO3/yXa».

20

20

PaGota raza u mnapa npu pacIIMpEeHUHU.
JlBurarenab BHYTPEHHETO CrOpaHUs

https://resh.edu.ru
[subject/lesson/25
93/start/

21

21

[Taposas Typ6una. KIIJ[ TerioBoro
JIBUTATENS

22

22

KontponbHas pabota mo teme «ArperarHoie
COCTOSIHMSI BEIIECTBAY

23

23

3auet o TeMe «TenIoBbIE SIBJICHUS))

dJleKTPUYeCKHUEe ABJICHH

1 (25 9)

24

DnexTpu3anus Tel MPHU CONPUKOCHOBEHUU.
B3aumopeiicTBue 3apsKeHHBIX TEI

25

3J’IeKTpOCKOH. 3J'ICKTpI/I‘-ICCKOG IIOJIC

https://resh.edu.ru
/subject/lesson/29
83/start/

26

JIeTMMOCTb 3JIEKTPHUUECKOTO 3apsiaa.
OnexTpoH. CTpoeHue aroma

https://resh.edu.ru
/subject/lesson/15
40/start/



https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/1540/start/

27 4 OOBsicHEeHHE PNIEKTPUYECKHX SIBICHUIH
28 5 [TpoBomHUKH, MOJTYTIPOBOTHUKHU u
HETPOBOIHUKH AJICKTPHYCCTBA
DNEeKTPUYECKHUI TOK. Ucrounuku https_ IIresh.edu.ru
29 6 > IEKTPHHECKOTO TOKA [subject/lesson/25
91/start/
30 7 DneKTpudecKas Lelb U €€ COCTaBHBIC YaCTH
DIIEKTPUUYECKUI TOK B MeTaiiax. JlelcTBus
31 8 3JIEKTPUYECKOTO ToKa. HampasieHue
AJNIEKTPUYECKOTO TOKA
https://resh.edu.ru
32 9 Cua Toka. EquHUIBI CHIIBI TOKA /subject/lesson/29
82/start/
Amnepmerp. 3mMepeHne CHITbI TOKa.
33 10 Ha6opaTopHaslupa60Ta Ne 4 «Coopka
AIIEKTPUUYECKOMN IIeTIH U U3MEPEHUE CHIIBI
TOKA B €€ Pa3IMYHBIX YUaCTKaX».
DnekTpuueckoe HanpshkeHue. EauHuIb https_://resh.edu.ru
34 11 — /subject/lesson/31
26/start/
35 12 Boast™merp. 3mepenne HanpsoKeHUsI.
3aBUCHUMOCTh CHJIbI TOKA OT HAMPSKEHUS
DeKTpudecKoe COIIPOTHBIICHHE
MPOBOAHUKOB. EAMHUIIBI COTPOTHUBICHUS.
36 13 | JJaboparopHas paborta Ne 5 «M3mepenue
HANPSDKEHUST Ha Pa3IMYHBIX ydYacTKax
AIEKTPUYECKON LTI
https://resh.edu.ru
37 14 | 3akon Oma Jis1 y4acTKa [ernu /subject/lesson/25
90/start/
Pacuer conpoTuBieHus MPOBOJHHKA. https.://reSh'edu'ru
38 15 N — /subject/lesson/29
80/start/
39 16 [Tpumepbl Ha pacdeT COMPOTHBIICHUS
MIPOBOIHHKA, CHJIBI TOKA W HATIPSDKCHUS
40 17 Peocratel. JlaGopatopHass pabora Ne 6

«PGFYJ'H/IpOBaHI/Ie CHJIBI TOKAa pE€OCTATOM)



https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/2982/start/
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https://resh.edu.ru/subject/lesson/2590/start/
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https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/2980/start/

JlaGopaTtopnast padota Ne 7 «M3mepenue

41 18 | compoTuBIeHUs MPOBOJIHUKA TP ITOMOIITH
aMIepMeTpa U BOJIbTMETPay
[TociemoBaTebHOE COETUHCHIE https:/Iresh.edu.u
42 19 o OBOHHHKOB A [subject/lesson/32
poReA 46/start/
https://resh.edu.ru
43 20 | [NapamnenbHOE COCAMHEHHE TIPOBOIHUKOB /subject/lesson/32
46/start/
44 21 CoenuHeHre MPOBOJHUKOB. 3akoH Oma it
y4acTKa [enu
KonTponbhas pabota nmo rTemam
45 22 | «DOnexTpuueckuii Tok. Hampsoxenue»,
«Conpotusienune. CoeuHeHNE
MIPOBOHUKOBY
46 23 | PaboTa 1 MOIIHOCTH AIEKTPUUYECKOTO TOKA
Eaunuibr paboThl 3JIEKTPUYECKOTO TOKA,
47 94 | PMMEHACMbIC HA IIPAKTHKE. JlaboparopHas
pabota Ne 8 «3mepeHre MOLTHOCTH U
paboThI TOKA B DIEKTPUUECKON JTaMIie»
HarpeBanue mpoBOJAHUKOB 3IEKTPUUECKUM https://resh.edu.ru
48 25 TOK(E)M Jakom IZL)KOHM Tenma P [subject/lesson/29
' ¥ t 81/start/
49 Konnencarop
Jlamnia HakanuBaHHs. DICKTPUUCCKHE https://resh.edu.ru
50 HarpeBaTesbHbIe nprbopsl. KopoTkoe [subject/lesson/25
3aMbIKaHHE, PEIOXPAHUTEITN 88/start/
KonTponbhas padota no temam «Pabota u
51 MOIIHOCTb JIEKTPUYECKOTO TOKa», «3aKOH
Hxoyns—IJlenua», «Konnencarop»
52 3a4eT o TeMe «IIEKTPUUECKHUE SIBIICHUS»
DJIeKTPOMArHUTHbIE siBJIeHHs (44)
MaruuTHOe 1oyie. MarHuTHOE T0JIe hitps://resh.edu.iu
53 1 ) [subject/lesson/29

mpsAMOro ToKa. MarauTHbIC JJUHUU

78/start/



https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/3246/start/
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https://resh.edu.ru/subject/lesson/3246/start/
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https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/2978/start/

MarauTHOe moJe KaTyHIIKU C TOKOM.
3JICKTpOMaFHI/ITLI " UX NPUMCHCHUC.

54 2 JlaboparopHast pabota Ne 9 «CbHopxka
ANIEKTPOMArHUTA U UCIIBITAHUE €T0
JNEUCTBUS
ITocTostHHBIE MarHUTHL. MarHUTHOE IOJIE https://resh.edu.ru
55 3 [IOCTOSIHHBIX MAarHUTOB. MarHUTHOE II0JIE /subject/lesson/15
3emin 41/start/
JleiicTBre MarHUTHOTO TIOJISl HA IPOBOHUK C
TOKOM. DJIEKTPUYECKUI IBUTATEb.
56 4 JlabopaTtopHnas padota Ne 10 «M3ydyeHue
ANEKTPUYECKOTO JIBUTATENsl TOCTOSTHHOTO
TOKa (Ha MOJICIIN )»
57 KonTponbnas pabota mo teme
«DIIEeKTPOMArHUTHBIC SBICHUS
CaetoBble siBjeHus (124)
58 1 Hcrounuku ceera. Pacipoctpanenue csera
59 2 BunnMoe nBuxeHUE CBETUI
60 3 OtpaxxeHue cBeTa. 3aKOH OTPAKEHMSI CBETA
61 4 [Tmockoe 3epkaino
62 5 [Ipemomitenne cBeTa. 3aKOH MPETOMIICHHS
cBeTa
63 6 JIunzel. OnTHYeCcKas cuja JIMH3BI
64 7 N300pakenus, 1aBaeMble JTMH30H
65 8 JlaGopatopnas pa6ora Ne 11 «Ilonydyenue
M300paKeHUS MPU TTOMOIIH JTUH3BD)
66 9 Pemenue 3anau. [loctpoenune nzobpaxkeHuid,
MOJIYYEHHBIX C TIOMOIIIBIO JINH3
67 10 Kontponbnas padoTa mo Teme «3aKoHbI

OTpa’XCHUA U NPEIIOMIICHHA CBETa



https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/1541/start/

68 11 | I'ma3 u 3peHue
Kanennapno - TeMmaTtnyeckoe niianmpopanue 9 kJiacc
Jlara Jlara
Ne nposesie | mposejae
poBei poBei JJIeKTPOHHOE
Ne yp I HUSA HHSA
anMeHOBaHHe Pa3/ejioB U TeM CONPOBOK/IEHHE
wn | ok P ypoka | ypoka PO
a mno bakTa yp
ILUIAHY eckasi
3aKoHbI B3aMMO/IeCTBHSA U IBUKEHUA TeJl (25 1)
1 1 MartepuanbHas Touka. Cucrema oTcuera
2 2 [lepemenienue
3 3 Onpenenenne KOOpAUHATHI IBHKYILErOCs
Tena
4 4 [lepememienune pu MPSIMOJIMHEHOM
PaBHOMEPHOM JIBH>KEHUH
5 5 [IpssMonMHENHOE paBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOpEHUE
Ckopoctb MIPSIMOJIMHEMHOTO
6 6 PaBHOYCKOPEHHOTO MBMXEHUs. [ paduk
CKOpPOCTH
7 7 [lepememnienue npu MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHKEHUU
Ilepemenienue tena npu NpIMOIMHENHOM
8 8 PaBHOYCKOPEHHOM JBUKECHUH 6e3
Ha4aJIbHOW CKOPOCTH
JlabopaTtopHnas padorta Ne 1 «MccnenoBanue
9 9 PaBHOYCKOPEHHOTO JIBHKCHUS 0e3

Ha4yaJIbHOM CKOPOCTH»




OTHOCHUTEIHLHOCTD JBWKCHUA.

10 10
CamocrostenpHas padora Ne 1
11 11 Nuepumansubie cucrembl otrcuera. [lepBrrit
3akoH HproTona
12 12 | Bropoii 3axon HetoToHa
13 13 | Tperuii 3akoH HeroToHa
14 14 | CBoOogHOE NaiEHNE TEI
JIBu>keHue Tena, OpOIIeHHOTO BEPTUKAIIEHO
15 15 | BBEPX. Hesecomocts. JITaGopaTopHas paborta
Ne 2 «M3mepeHue yckopeHusi CBOOOIHOTO
MaJCHUS
https://resh.edu.ru
16 16 | 3akoH BCEMHPHOTO TATOTCHUS [subject/lesson/25
86/start/
17 17 VYckopenue cBOOOIHOTO TIaZIeHUs Ha 3emiie U
JIpYTrux HEOECHBIX Teslax
[IpssMOnMHENHOE U KPUBOJIUHENHOE
18 18 | mBmwxeHue. J[BrkeHUE Tena MO OKPYKHOCTH
C TIOCTOSTHHOW TI0 MOJIYJIIO CKOPOCTHIO
Pemenwue 3a1a4 mo kuHeMaTHKe Ha
PaBHOYCKOPEHHOE ¥ PABHOMEPHOE
19 19 | aBmwkenHue, 3aKkoHbI HeI0TOHA, IBMIKEHHE 110
OKPY’KHOCTH C MOCTOSIHHOM 110 MOJTIYJTIO
CKOPOCTBIO
20 20 Nmmynse Tena. 3akoH coxXpaHeHus
UMITyJTbCa
21 21 | PeaktuBHOE ABMXeHME. PakeTsl
29 29 BrIBo/ 3aK0HA COXpaHEHHs] MEXaHUYECKON
SHEPTUU
23 23 Kontponbnas pabora Ne 1 mo teme «3akoHbI

B3aMMOJCHCTBUS U ABHXKSHUS TED)

Mexann4yeckue Koj1e0aHusl M BOJIHBI. 3BYK (11 u)



https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/2586/start/

KoneodarensHoe nuxenne. CBOOOIHEIE

https://resh.edu.ru

24 1 COeBams /subject/lesson/30
20/start/
Bennunnab: XapaKTEePU3YIOIINE https_://resh.edu.ru
25 2 KOJIe6aTeJII:HOC JIBIKCHUE subject/lesson/30
19/start/
Jlaboparopnas padota Ne 3 «MccnenoBanue
26 3 3aBUCHMOCTH TIEPHOJIa U YaCTOTHI
CBOOOIHBIX KOJIEOaHUI MasSTHHKA OT JINHBI
€ro HUTH»
3aryxaroriue Kojaebanus. BeiHy X 1eHHBIE http§://resh.edu.ru
27 4 COneBats /subject/lesson/30
18/start/
28 5 Pe3onanc
Pacripoctpanenue konebaHuit B cpee.
29 6
Bosasr
JlyiinHa BostHBL. CKOPOCTh pacipoCTpaHEHUS httpsl.://resh.edu.ru
30 7 o /subject/lesson/30
17/start/
https://resh.edu.ru
31 8 | Ucrounuku 3ByKa. 3ByKOBBIE KOJICOAHHS [subject/lesson/25
85/start/
https://resh.edu.ru
32 9 | Beicota, TeMOp U TPOMKOCTB 3BYyKa [subject/lesson/30
15/start/
https://resh.edu.ru
33 10 | PacmpoctpaHeHue 3ByKa. 3ByKOBbIC BOJIHBI [subject/lesson/30
16/start/
Kontponbnas padota Ne 2 o teme
34 11 | «MexaHn4eckue KoueOaHus U BOJHEI.
3BYyK»
https://resh.edu.ru
35 12 | OrpaxeHnue 3ByKa. 3BYKOBOU pe30HAHC [subject/lesson/30
14/start/
duieKTpOMariuTHoe noJie (17 4)
36 1 MarsuTtHoe 1oje
Hamnpasienue Toka v HanpaBJICHUE JIMHUHA https_://resh.edu.ru
37 2 /subject/lesson/31

€ro MaroHuTHOI'O IMOJIA

32/start/



https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3132/start/
https://resh.edu.ru/subject/lesson/3132/start/
https://resh.edu.ru/subject/lesson/3132/start/
https://resh.edu.ru/subject/lesson/3132/start/

OO6Hapy>keHne MarHuTHOTO TOJIS 110 €T

38 3 JIEHCTBUIO Ha 3JIeKTpUUYecKkui Tok. [IpaBuio
JIEBOM PYKH
WNHnykuys MariuTHOro mosist. MarHuTHbII https://resh.edu.ru
39 4 HOTISI,(K ' [subject/lesson/30
12/start/
https://resh.edu.ru
40 5 SIBJIeHUE SIEKTPOMATHUTHON UHTYKIIUU [subject/lesson/30
11/start/
41 5 JlaboparopHas pabota Ne 4 «M3yueHue
SIBJIGHUS DJIEKTPOMArHUTHOM MHIYKIIHI)
42 7 Hampapiienne MHIYKIIMOHHOTO TOKA.
[IpaBuio Jlenna
43 8 SIBneHune caMOMHIYKIIUU
m 9 [Tonydenue u nepeaaya NePeMEeHHOTO
aneKTpudeckoro Toka. Tpanchopmarop
DNEeKTPOMarHuTHOE 10JIe https://vesh.edu.ru
45 10 3 ' [subject/lesson/30
JIEKTPOMArHUTHBIC BOJTHBI
p 10/start/
16 11 KonebaTtenbHbrii KOHTY]. [Tonmyuenue
ANIEKTPOMArHUTHBIX KOJICOaHUI
47 12 | IlpuHIMTIBI PATUOCBS3H U TEICBHICHHS
48 13 | DnexTpomMarHuTHas NpUpPOAA CBETA
[Ipenomnenue cBera. PU3NYECKUN CMBICH
49 14 | mokazarenss mnpenomienus. Jlucnepcus
cBerta. [[Bera Ten
TUIBI ONTHYECKUX CIIEKTPOB.
50 15 JlaGopatopnas pabora Ne 5 «Habnronenue
CIUIOIIHOTO U JIMHEWYaThIX CIIEKTPOB
HCITyCKaHUS»
[TornomieHue u UCITyCKaHKME CBETa aTOMaMH.
o1 16 | IIpoucxoxaeHue TMHEWYATHIX CIIEKTPOB.

CamocrosrenbHas padota Ne 3

Ctpoenue atoma atoMmHoro siapa (10 4)



https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3011/start/
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https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/

52

PannoaktuBHOCTE. MOg€Een aTOMOB

53

PannoakTuBHBIC MpeBpaIeHUs aTOMHBIX
sanep

54

3KCHepI/IMeHTaJIbHBIe METOAbI
uccnenoBanus vactui. JlaboparopHas
pabota Ne 6 «/I3MepeHre ecCTeCTBEHHOTO
paaranuoHHOro (poHA TO3UMETPOM»

https://resh.edu.ru
[subject/lesson/29
97/start/

55

OTKpBITHE TPOTOHA M HEUTPOHA

56

CocTtaB aTOMHOT'O sapa. Hz[eprle CHJIBI

https://resh.edu.ru
/subject/lesson/29
90/start/

57

Oueprust cBs3u. Jledekt mace

58

Henenue sanep ypana. Llennas peakuus.
JlaboparopHast pabota Ne 7 «M3yueHue
JeTICHHsI Ipa aToMa ypaHa 1o ¢gortorpadpuu
TPEKOBY

59

Snepusliii peakrop. [IpeoGpazoBanue
BHYTPEHHEHN YHEPIrUU aTOMHBIX sJIEp B
IIEKTPUYECKYIO DHEPTUIO. ATOMHAS
JHEPreTHKa

60

buonornueckoe nercrTeue paauanuu. 3ako
PpaaArO0aKTUBHOI'O pacliaaa

e

61

10

Tepmosinepnas peakuusa. KoHTposbHas
pabota Ne 3 o reme «CTpoeHue aToMa u
aTOMHOTO szipa. Mcnonp30BaHne 3HEPIUH
aTOMHBIX SIAEP»

62

11

Pemrenue 3agau no J03UMETpUH, Ha 3aKOH
paanoaKkTUBHOTO pacnanaa. JlabopatopHas
padora Ne 8 «Ouenka mnepuoaa
nojypacnaja HaXOASAUIMXCS B BO3AYyXe
MPOAYKTOB pacnaja rasa pajgoHa

CTtpoeHue 1 IBOJTIOIHSA BCeJIEHHOI (5 1)

63

CocraB, cTpoeHHE U POUCXOKICHHE
COJIHEUHOU CUCTEMBI

64

bonpmine mnanersl COTHEYHON CHCTEMBI



https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/2990/start/

65

Maustie tesra COMTHEYHON CUCTEMBI

CTpOCHI/Ie, H3JIYUYCHUEC U DBOJIIOIHUA COJ'IHI_Ia

66

U 3B€E3]I
67 Ctpoenue u 3Bosronus Beenennoit
68 [ToBTOpEeHUME
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