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Paccmotpena Ha 3acenannu MO yunTtenen eCTECTBEHHOHAYYHbIX JUCHUIIINH
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(moamnuce)




HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1o (u3mke Ha ypoBHE OCHOBHOT'O 00111€eT0 00pa30BaHMs COCTaBI€HA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUM K pe3yibTaTaM OCBOGHHS Ha 0a30BOM YypOBHE OCHOBHOM
oOpa3oBaTesbHO mporpaMmel, ipeactaBieHHbXx B DI'OC OO0, a takxke ¢ yu€ToM deaepanbHOi
paboueil mporpammbl Bociutanus U Konuenuuu npenoaaBanus yaeOHoro npeamera «Dusukay.
Conmepxanue  mporpaMMbl 1Mo (U3MKE ~ HampaBleHO  Ha  (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYalOMIMXCSI W OpraHW3alHio HW3y4eHus: (U3WKA Ha
NeSTENbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yYHTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanuzauuu  TpeboBanuit PI'OC OOO K mNIaHUPYEMBIM JHMYHOCTHBIM U
METanpeMETHBIM  pe3yjbrataM  OOy4YeHHs, a  TaKKe  MEXKIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.
[Iporpamma mo ¢u3MKe yCTaHABIUBACT pacIpelesieHue yueOHOro Martepuana 1o rojam
oOyuenust (1Mo Kiaccam), TMpemjiaracT MPUMEPHYIO IOCIEAOBATEIBHOCTh HM3YyYCHHSI TEM,
OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHS NPEAMETHOIO COJECPKaHUSA U YUETE BO3PACTHBIX OCOOCHHOCTEH
o0ydJaroImuxcs.
[Iporpamma no ¢usuke pa3padoTaHa C IeIbI0 OKa3aHUsI METOIUYECKON MOMOIIH YUUTEII0
B CO3/1aHUM paboueil mMporpaMMsbl O y4eOHOMY MpeIMETY.
®du3nKa SBIAETCS CUCTEMOOOPA3YIONIUM JIJIs1 €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBICHUHN, N3y4aeMbIX XHUMUEH,
Ouosorueit, actpoHOMuei M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IMpeAocTaBisieT Haubosiee sicHble 00paslbl NMPUMEHEHHs HAy4YHOIO MeETojia
MO3HAHUS, TO €CTh CIIOCO0a MOTYUYESHHs TOCTOBEPHBIX 3HAHUI O MHpE.
OnHa M3 TIaBHBIX 3a7a4 (pU3HUECKOro 0O0pa3oBaHMs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0ydaromuxcs.
WN3yyenne ¢usukn Ha 0a30BOM YpOBHE IMPEANONAraeT OBJaJCHUE CIEIYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTb:
® HAy4HO OOBACHATH QU3HUYECKHUE SBIICHUS,
® OIICHUWBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JIaHHBIE U MCIIOJIB30BaTh HAy4YHBIC [0KA3aTeNbCTBA IS
MOJTyYEHHUs BBIBOJIOB.
Henn u3yueHuss pu3MKM Ha ypoOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs OIpeNEeHbl B
Konuenmun npenoaaBanus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepannu, peanu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNIbHBIE MPOTPAMMBL,
yTBepKAEHHOU pemenreM Komernn MunucrtepctBa npocemieHus Poccuiickoit denepamnuu
(mportoxkon ot 3 nexadbps 2019 r. Ne [TK-48H).
Hean uzyyenusi pusuku:
e [puoOpeTeHHue HUHTEepeca W CTPEeMJICHUs OOyyaroIluxcs K HayYHOMY H3YYEHHUIO
NPUPOIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABIEHUH O HAyyHOM MeETOJle TO3HaHUs U (OPMHUPOBAHUE
HCCJIEIOBATEIbCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUsI KaK pe3ysibTaTa W3y4YE€HHUS] OCHOB CTPOEHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUH O POIH (PU3UKHU JUIsI PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE TPEACTABICHMA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHON
JeSITENFHOCTH, CBSI3aHHOM C ()M3MKOH, MOATOTOBKA K JajbHEWIIeMy 00y4eHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre STHX Iefell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

o0Opa3oBaHusi 00eCIIeYnBACTCS PEIICHUEM CIICAYIOINUX 3a1a4:

e pUOOpeTEeHNE 3HAHUH O JUCKPETHOM CTPOSHUH BEILIECTBA, 0 MEXaHMUYECKHUX, TETIJIOBBIX,
DIIEKTPHYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e [puOOpeTeHWE YMEHUH ONUCHIBATH W  OOBSACHATH (PU3UUECKUE SBICHHUSA C
MCII0JIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHME METOJIOB PEIICHUS NPOCTEMINMX PpacuETHBIX 3aJad C MCIOJIb30BAHUEM
($u3NYECKUX MOJENEel, TBOPUECKUX U IMPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHMH HaONIOJaTh NPUPOAHBIC SBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble pabOTbl M SKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

e ocBOoeHHE NpUEMOB paboOThl ¢ MHPOpMaIHMel (U3NYECKOTO COJEp)KaHUs, BKIIOYAs
UHGOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3MKH, aHalu3 U KPUTHUYECKOE
OlIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO cdepamu mpodhecCUOHATBHON IeITeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha usyuyenue ¢usuxu (6a30BBINi YpOBEHBb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B HeZemio).

[Ipennaraemsblii B mporpaMMe 1o (pu3uKe rnepeueHs J1adbopaTopHbIX paboT U OMBITOB HOCHUT
pPEKOMEHATENbHBIA XapakTep, Y4YUTEeNb JelaeT BbIOOp MpoBeaeHHs Ja00OpaTOpHBIX paboT U
OTIBITOB C YYETOM MHIAMBUAYAIbHBIX OCOOEHHOCTEN 00YyUarOIINXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3a/laHu#, MpeiaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT0 3K3aMeHa Mo (hU3HKeE.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®usnka v €€ poJib B MO3HAHUM OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupone. SBiaeHus npuponsl. PU3HUECKUE SABICHUS: MEXaHUYECKHE,
TEIUIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. W3mepenue ¢usznyeckux BenuuuH. Dusnueckue MNpuOOPHI.
[TorpemHocTs u3mepennii. MexxayHapoiHas CUCTEMA €IUHMII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH M3ydaloT NMpUpoay. EcTecTBeHHO-HAay4YHBIN
METOJl TMO3HAHUS: HaOIIOJEHHE, IOCTAHOBKAa HAyYHOTO BOIPOCA, BBIIBHKEHUE TUIIOTES,
SKCHEPUMEHT IO IPOBEpKE THUIOTe3, OObsACHeHHe Halmomaemoro spieHus. OmnucaHue
(U3NYIECKHX SIBICHUH C TIOMOIIBIO MOJETICH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. Owusnueckue npuOOPHI U MpoIeypa MPSIMbIX U3MEPEHUH aHAIOTOBBIM U LU(POBBIM

npudopoMm.

Jlabopamopuuvie pabomul u onvimel.

1. OnpeneneHue UEHbI JEIEHUS MIKAIbl U3MEPUTEIHHOTO MPUOOpA.

N3mepenue paccTosHUMN.

3. H3zmepenne 00bEMa KUAKOCTH U TBEPAOTO TETIA.
4. OmnpeneneHue pa3MepoB MAJIBIX TEJl.
5. M3mepeHue TtemmepaTypsl IpU IOMOIIM JKUIKOCTHOIO TEPMOMETpAa M JaT4yMKa

TEMIIePaTypBhI.
6. IlpoBenenue wuccienoBaHUs MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnean 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOEHMH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mmepbl. OMNbITHI, JAOKa3bIBAIOIIHNE
JUCKPETHOE CTPOEHHUE BEIECTBA.

JIBrxenue wactun BemiecTBa. CBsi3b CKOPOCTH JBMIXKEHHSI YAaCTHI[ C TEMIIEpaTypoil.
bpoyHnoBckoe naBmxenue, mauddysus. B3zaumonencTBue YacTUIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPABIX
(kpuctamunueckux) Tes. B3aumocBsi3p Mexay CBOWCTBAaMHU BEILECTB B Pa3HbIX arperaTtHbIxX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

1. HabGmoneHue 6pOyHOBCKOTO IBHKEHHUSI.

2. Habmopaenue nupdysun.

3. HaGnronenwue siBieHMIA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTAIKMBAHHEM YaCTHI]

BEIIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

1. OrueHka quameTpa aToMa METOJIOM PSAOB (C HCIONb30BaHueM (poTorpaduii).

2. OneIThI 1O HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmbITH IO OOHAPYKEHUIO JICUCTBHS CHUJI MOJICKYJIIPHOTO MPUTSKCHUS.

Pa3nea 3. /IBu:keHue U B3auMojeiicTBHE TeJl.

Mexanuyeckoe ABUkKEeHHE. PaBHOMepHOe U HepaBHOMEpHOe JBmKeHHEe. CKOpOCTb.
CpenHss CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacdér myTH ¥ BpeMEHU IBUKEHUSL.



SIBnenne wHepuuu. 3aKOH HHepuUuU. B3auMmonelcTBue Ten Kak MpPUYMHA H3MEHEHHS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mmepa umHepTHoctu Tena. [ImotHocTh BemiectBa. CBAA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

Cuna kak XxapakrepucThka B3aumojeiictBust Ten. Cuna ympyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOILBIO JUHAMOMETPA. SIBIEHHE TATOTEHUS U cuJila TsxkecTH. Cuila TSKeCcTH
Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CioxeHune cuil, HampaBIe€HHBIX MO OJTHOM MPSIMOH.
PaBnoneiictByromas cui. Cuna TpeHus. TpeHue CKoJIbKEHUs U TpeHue nokos. Tpenue B npupoe
U TEXHUKE.

Jemoncmpayuu.

1. HaGmoneHne MEXaHUYEeCKOTO JIBHKEHUS Tena.

2. H3mepeHne CKOPOCTH NPSIMOJIMHEWHOTO JBUKEHUS.

3. HalGnronenue siBneHus: HHEPIUU.

4. HaOmioneHue n3MeHEHUs! CKOPOCTH MPU B3aUMOICUCTBUM TEJL.
5. CpaBHEHHE MaccC MO B3aUMOJECHCTBUIO TEJ.

CroxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

./Iaﬁopamopnbte padomol u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABI)KEHHUS (IIapuKa B >KUJIKOCTH, MOJEIH

3JICKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).
2. OmpeneneHue cpenHed CKOPOCTH CKOJBKEHHUs Opycka WM IIapHKa MO0 HAKJIOHHOM
IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsxeHHs (IedopManui) MpYy>KUHBI OT
MPUIOKEHHOMN CHUIIBI.

5. OnbITbI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIBKEHMSI OT Beca Tejla U
XapakTepa CONPHUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, dKUAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHUS U YBEIMUYCHH AaBieHus. [laBienue ra3a. 3aBHCUMOCTh
JaBJeHMs ra3a oT 00béMa, TeMiiepatypsl. [lepenaua naBiaeHust TBEPABIMU TEIAMMU, )KUJIKOCTSIMU U
razamu. 3akoH llackans. [IHeBMaTMyeckue MaliMHBI. 3aBUCUMOCTBH JABJICHUS JKUJIKOCTU OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromecs cocyabl. [ 'mapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3eman u atMocdepHoe aapiaeHHe. IpuunHBI CyIECTBOBAaHHS BO3TYLIHOM
o6onouku 3emnu. Onwir Toppuuemnu. M3mepenue atrmochepHOro IaBieHUS. 3aBUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BriTankuBaromias (apxumeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaua naBneHust JKUIKOCTHIO U Fa30M.

Coo0bmaronyecs: COCy/Ibl.

I'mppaBnuueckuit mpecc.

[IposiBieHue nedcTBUs aTMOC(HEPHOTO JaBJICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA NOrPYKEHHOW 4YacTH Tena M
IJIOTHOCTH KMJIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAKOUIEH CUIIBI BECY BHITECHEHHOM KHUJIKOCTH.

o vk wnNpeE



8.

VYcmoBue IUIaBaHMS TEJI. IIJIaBaHUE WIIH IOrpy>X€HUEC TCJI B 3aBUCUMOCTH OT
COOTHOIIICHHUS TUIOTHOCTEH TejIa 1 KHUIAKOCTHU.

Jlabopamopuwvie padomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYKEHHON B KUIAKOCTh
JacTH Teia.

OrnpeneneHne BBITAIKUBAIOIIECH CHIIbI, JACHCTBYIONIEH Ha TENO, MOTPYXKEHHOE B
JKUJIKOCTb.

ITpoBepka HE3ABUCUMOCTH BHITAJIKUBAIOLIEH CUJIbI, AEHCTBYIOLIEN HA TEJIO B KUIKOCTH,
OT MaccHl Tea.

OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKHUBAIONIEH CUJIbI, JEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH
JKUIKOCTH.

KonctpyupoBanuve apeomeTpa WM KOHCTPYUPOBAaHUE JIOJKM U ONpEleNieHHuE €&
IPy30MOABEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckas pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 6JI0K, HaKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBeCHs pblyara.
[IpuMeHeHne TpaBWIa PaBHOBECHS phluara K OJIOKY. «3o0i0Toe mpaBuiao» MexaHuku. KITJ]

IMPOCTBIX MCXaHU3MOB. HpOCTBIe MCXaHHM3MbI B 6BITy U TCXHHUKCEC.

Mexanundeckas sHeprus. Kunetnueckas 1 moteHiuaibHas sueprud. [IpeBpamienue oqHoOro
BUJIa MEXAHUYECKOM YHEPTUHU B IPYroil. 3aKOH COXPAaHEHHS SHEPTUU B MEXaHUKE.
Jemoncmpayuu

1.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuuvie pabomul u onvimel.

1. Omnpenenenue paboOTHl CHJIBI TPEHUs NPU PABHOMEPHOM JIBXKEHHM Teja IO
FOpHSOHTaHBHOﬁ MMOBCPXHOCTH.
2. HccnenoBanue ycia0BUHM paBHOBECHS pblyara.
3. WMsmepenue KIIJl HakIOHHOM MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHHsI MEXaHUYECKOM SHEPIHUH.
8 KVIACC

Pasnen 6. TenuioBble ABICHHA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OMbIThI, MOJATBEPXKAAIONIME OCHOBHBIC IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEpIOTO, KHUJKOIO U ra3000pa3HOro cocTosiHUM BemnecTBa. Kpucraminueckue u
amop¢Hsbie Tena. OObsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUI

MOJIEKYJISIPHO--KUHETUUECKON Teopuu. (CMmauMBaHME U KaNWUISIPHbIE sIBIEHUA. TermsoBoe
paclIMpeHue U CKATHE.

Temneparypa. CBsA3p TemmepaTypel €O CKOPOCTBIO TEIUIOBOIO JIBHKEHHUS YACTHILI.
Buytpennss sneprusi. CnocoObl ©I3MEHEHHsI BHYTPEHHEH YHEPrUu: TEIIonepeaada i COBEPIICHHE
paboTbl. Buasl Temonepenaun: TEMIONPOBOJHOCTh, KOHBEKIHS, U3ITyUEHHE.

KonuyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH W TemioBoe
paBHOBecHe. YpaBHEHHE TeIUloBoro Oasanca. [lnaBrneHue um oTBeplieBaHHE KPUCTAILTTMYECKUX
BEIECTB. Y ieNbHas TeIuoTa riasiaeHus. [lapooOpasoBanue u konaeHcanus. Mcnapenue.



Kunenue. Y nenbHas Termiora nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHHS OT
aTMOC(EepHOTrOo AaBICHHUS.
BrnaxnocTs Bo3myxa.
DHeprus TomMBa. Y 1ejbHas TEII0Ta CrOpaHus.
[Mpuamuner padotel TemmoBbix asurareneit KIIJ[ temmoBoro nBurarens. TemmoBbie
JIBUTATEJIH U 3aIIUTA OKPYKAOLIENH CPEIBI.
3aKOH COXpaHEHHMS U MPEBPAILCHUS YHEPTUM B TEILJIOBBIX MpOLieccax.
Hemoncmpayuu.
HaGmronenrne 6poyHOBCKOTO JBUYKEHUS.
Hab6monenue nuddysum.
HaOmroienue siBieHU cMauMBaHUS ¥ KalTWJUISIPHBIX SIBICHUI.
HaGmroieHre TernaoBoro pacmpeHus Tel.
N3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa U HAarpPEBaHUU WIIA OXJIAKICHUM.
[IpaBuna uzmMepeHus: TeMnepaTyphl.
Bunael Tenonepenaun.
OxJtaxieHre MpU COBEPIICHUH PAOOTHI.
HarpeBanue npu coBepiieHnH padOThl BHEITHUMU CUJIAMHU.

O ~NUh WN e
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. CpaBHeHI/IC TEINIOEMKOCTEN Pa3JINYHBIX BCIICCTB.
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. HaOmronenne kuneHus.

[EEN
N

. HaGnroneHne noctostHCTBa TeMIiepaTyphl Py TUIaBICHUH.

13. Moaenu TEIIOBBIX JIBATATEICH.

Jlabopamopnwvie padomot u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MM caxapa.

3. OmnbIThl N0 HAOJIIOICHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TE.
4. OrmpeneneHue 1aBiIeHUs BO31yXa B Oa/sIOHE IIITPHULIA.
5. OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTb JaBICHHUS BO3JyXa OT €ro o0béma H

HarpeBaHUs WU OXJIAKICHUS.
6. IlpoBepka rTHUMOTE3bl JIMHEMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIlepaTypshl.

7. HaGnronenue w3MeHEHHs] BHYTPEHHEH DHEPrUM Tella B pe3ybTare TeIvlonepenayn u

paboThI BHEIITHUX CHIL.

8. HccnenoBanue siBJICHUS TEIJIOOOMEHA IIPU CMEIIMBAHUH XOJIOIHOM M TOPSTYEH BOJIBI.

9. OmpezeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢

HarpeThiM METAJUTMYECKUM LUIUHAPOM.

10. OmnpeneneHue yaenbHOM TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca UCnapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

13. Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pa3jen 7. DiekTpuyeckne 1 MATHUTHbBIE SIBJICHHS.

DnekTpuzanys Te. J[Ba poia aIeKTpUIecKuX 3apsaioB. BzaumoaecTBue 3apsykeHHBIX TEI.
3akon KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3aps0B U
pacCTOSIHUSA MEXY TE€JIaMH).

Dnektpuyeckoe nojie. Hanpssk€HHOCTH aiekTpudeckoro notid. [IpuHmun cynepno3unuu
ANEKTPUYECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurtenu snekTpuyeckux 3apsAioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [IpoBOAHUKY U JUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTro 3apsijia.

DIEKTPUYECKU TOK. YCJOBHS CYIIECTBOBAHUS DIJIEKTPUUECKOro TOKa. McTouHWKH
MOCTOSIHHOTO TOKa. JIeWCTBUS AIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHUI TOK B KUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. Y JEJIbHOE CONPOTUBIICHHWE BellecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBatenbHOE U ApAILIETBHOE COEMHEHUE TTPOBOTHUKOB.

PaGota 1 MoIIHOCTD 3MEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue 1enu
Y IOTpeOUTENH SIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHbIE MarHuThl. B3auMonelcTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IoJe.
MaruauTHOe noJie 3eMJIM U €ro 3HaUeHue JUIs AKU3HU Ha 3emyie. OnbIT DOpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [[puMeHeHne 3IeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIb IOCTOSIHHOTO TOKa. Mcrmonb3oBaHue
3JIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apazness. SIBneHue  aneKTpoMarHuTHoW uHAyKuuu. IlpaBuwiio  JleHna.
OnektporeHeparop. CrocoObl TONYYEHHS] JJIEKTPUUECKOW DHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HICTOYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3anus Tel.
JIBa pozia 37EKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
Y CTpOUCTBO U JEHUCTBUE DIIEKTPOCKOIIA.
DIIEeKTpOCTaTUUECKAsk UHYKIIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.
[TpoBOIHUKYN U AUDIIEKTPUKH.
MoaenvpoBaHUe CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO TTOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JlencTBUA 3JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

. ['a30BbIi1 pa3psa.
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. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHnue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.

. PeocTar u Marasus conpoTHBICHUH.

. B3aumoielicTBHE MOCTOSIHHBIX MarHUTOB.

. MoziennpoBaHue HEBO3MOYKHOCTHU Pa3/I€JI€HUS IOJIOCOB MAarHUTA.

O T S e S T Y
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. MOI[GJII/IpOBaHI/Ie MarduTHBIX ITOJIEH TOCTOSHHBIX MAarHUTOB.

[EEN
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. OnbIT OpcTena.

. MarauTHoe 1oJsie ToKa. DJIEKTPOMarHur.

. JleiicTBME€ MarHUTHOTO IMOJIs HA MPOBOJHUK C TOKOM.

. DIIEKTPOJBUTATETh TOCTOSSHHOTO TOKA.

. UccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHIYKIIMH.
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. OneiTel Dapanes.

N
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. 3aBUCUMOCThH HaImpaBJICHHUA HHAYKIWMOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro BOBHUKHOBCHUA.
25. DIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomot u onvimel.

1. OnbIThI MO HAOTIOICHUIO STIEKTPU3AINH TNl UHAYKIIUEH U TIPU COMTPUKOCHOBEHUHU.



HccnenoBanue AeCTBUS SJEKTPUIESCKOTO OIS Ha IPOBOJHUKA U TUDIICKTPUKH.
CoOopxka u mpoBepKa padOThI INEKTPUIECKON IETH MOCTOSHHOTO TOKA.

M3MepeHue u peryaIupoBaHue CHITbI TOKA.

W3mMepeHue u peryupoBaHe HAPSKCHUS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, UIYIIETO Y€PE3 PEIUCTOP, OT COMPOTUBICHUS
PE3UCTOPA U HANIPSDKEHHSI HAa PE3UCTOPE.

7. OmnbITbl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  DSJEKTPUUYECKOTO  COMPOTHUBICHUS
IMPOBOJHUKA OT €TI0 AJIMHEI, IUTOMAAX NONICPECYHOTO CCUCHUA U MaTCpHraJia.

o v AW

8. IIpoBepka npaBuiia CI0KEHUS HAIIPSKEHUM MIPU MTOCJIEI0BATEIEHOM COCIMHEHHUH JIBYX
PE3HUCTOPOB.

9. IlpoBepka nmpaBuia sl CWIIbI TOKA IIPY ApAJUIEIBEHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUYECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHre MOITHOCTH 3JEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO YEPE3 JIAMIIOUKY, OT HAPS)KEHUSI Ha
HEH.

13. Onpenenenue KIIJ[ HarpeBarens.

14. NccnenoBannue MarHUTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. I3yueHre MarHUTHOTO TIOJISl IIOCTOSIHHBIX MAarHUTOB NpU HX OOBEIWHEHHH H
pa3leNeHUN.

16. HccnenoBanue NeHCTBUSA DJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBHS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA U HaIpaBJICHUS TOKA B KaTyIIKE.

18. M3y4enue nelicTBUS MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydeHHUE paOOThl JIEKTPOABUraTEIS.

20. N3mepenne KII/] anexkTpoaBUraTebHOM yCTAHOBKH.

21. OnbITHl IO MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHONM WHAYKLIMU: HCCIIET0BAaHUE
W3MEHEHUH 3HAaYCHHUs U HAIIPaBJIEHUS NHIYKIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannyeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcu€ra. OTHOCUTEIBHOCTh
MEXaHWYECKOro0 JIBW)KCHMs. PaBHOMEpHOe IpsMOIMHENHOEe JBHXKeHHEe. HepaBHOoMepHOe
NpsAMOJIMHENHOE NBM>KeHHE. CpelHsiss U MIHOBEHHas CKOPOCTh Tela NPHU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoinHeiHoe nBmkeHne. CBoboaHoe manenue. OmnbIThl
lanunes.

PaBHOMepHOE nBMXKEHHUE MO OKpykHOCTH. [lepnon m wacrora obpamienus. JIluneitnas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[TepBsiit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon Herotona. [IpunHimn
CYNEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHs CKOJIbKEHUS, Cujla TPEHHUS
IIOKOSI, IPYTU€ BUbI TPEHUS.

Cuna TAXKECTM U 3aKOH BCEMHUPHOI'O TATOTEHMs. YCKOPEHUE CBOOOAHOrO IaJEHUS.
JIBrxxenue rutanet Bokpyr ComnnHna. [lepBas kocmudeckas ckopocts. HeBecoMOCTh U eperpy3KH.

PaBHOBecue MaTepuanbHOU TOUkH. AOGCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynbe tena. M3menenne umnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUsI WMITYJIbCA.
PeakTuBHOE NBUKEHHUE.
Mexannueckas paboTta W MOIIHOCTh. PaboTa Cwil TshKeCTH, ynpyroctd, TpeHus. CBsi3b

SHEPruu

u pa6OTBI. HOTCHI_[I/IaJ'II)Haﬂ OHEprus TCJIa, IMOAHATOrO HaJd IMOBEPXHOCTHBIO 3CMIIH.

[ToTenumanpHas Heprus c:kato npyxuHbl. Kunetnueckas sHeprus. TeopeMa 0 KUHETUYECKOM
SHEPruH. 3aKOH COXPAHECHUS MEXaHUYECKOW YHEPTHH.

Hemoncmpauuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME ITyT€W U TPAEKTOPUM IBMKEHUS OJHOTO U TOTO K€ TEla OTHOCUTEIIBHO
Pa3HBIX TEN OTCYETA.

3. HM3mepeHne CKOPOCTH U yCKOPEHUS NPSIMOJIMHEWHOTO IBHKEHUS.

4. HccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKCHMS.

5. HabmioneHue IBHKEHHUS Tella M0 OKPY>KHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe OTcUETa «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMS TeJIla OT MacChl TeJla U ICHCTBYIOIIEH Ha HETO CHJIBL.

8. HabmroneHue paBeHCTBa CUII IPU B3aUMOJICHCTBUY Te.

9. H3meHeHue Beca Tena IpU yCKOPEHHOM JIBUYKEHUU.

10. IIeperaua uMmIynbca Npy B3aUMOACUCTBUY TEIL.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOECHCTBUH TeEI.

12. CoxpaHeHue uMILyjbca Ipy HEYIIPYTOM B3aUMOJEHCTBUM.

13. CoxpaHeHue UMITyJIbca IPHU A0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnroneHue peakTUBHOTO IBUYKESHHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPrUH MPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MeXaHU4YEeCKOW SHEPruy MpH JIBUKEHUU TeJla MO0 IEUCTBUEM NPy KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyupoBaHue TpakTa [Uisl pa3sroHa M JAJbHEWIIET0 PaBHOMEPHOIO IBUIKCHHS
HIapHUKa WIHA TEIEKKH.

2. OmnpeneneHne cpeqHEH CKOPOCTU CKOJBKEHHs Opycka WM JBUKEHUS IIapHKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla HPU PABHOYCKOPEHHOM JBMKEHUM 110 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUXKEHUU 0e3
HAa4aJIbHOW CKOPOCTH.

5. TIpoBepka TUIOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH
IIyTH OTHOCATCA KaK psiJi HEYETHBIX YUCEIL, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO
JIABIICHUS.

7. Omnpenenenne kodhpuimeHTa TPEHUS CKOIBKCHHS.

8. Omnpenenenne KECTKOCTU NPY>KUHBI.

9. Ompenenenue pabOThl CHUJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHUHM Tejla 10
TOPU30HTAIIBHON TIOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIIBI YHOPYTrOCTH NpU MOABEME TIpy3a C HCIOJIB30BAaHHEM
HETOABHKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3y4enue 3aKOHA COXPAHEHHUs SHEPTUM.



Pa3znen 9. Mexann4ueckue KoJie0aHust 1 BOJHLI.

KonebarenbHoe nBumxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOJIEOaHWIA: MEpUOJl, 4acToTa,
aMIIMTyna. MaremaTM4ecKuii M NpPYKUHHBIA MasTHUKH. lIpeBpamienuwe sHeprum Ipu
KoJ1e0aTeIbHOM JIBUKECHHUU.

3aryxatomue kojebaHus. BeiHyxaeHHsle kojeOanus. Pezonanc. MexaHuyeckue BOJHBI.
CaoiicTBa MexaHn4eckux BoJiH. [Ipo/iosibHbBIE U MOnepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue koneGaHU TEN MO IEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGnrogenue koneGaHuil rpy3a Ha HUTH U Ha TPy KHUHE.

3. HalGnronenue BHIHYXICHHBIX KOleOaHUN U pe30HaHCA.

4. PacnpocTpaHeHHe IPOI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJAEIN).

5. HaGmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUH PE30HaHC.
Jlabopamopuvie padomovl u onvimel.
1. OmnpeneneHne 4acTOTHI U MEPHOAA KOIEOAHUH MaTEMaTHYECKOTO MAsITHUKA.
2. OrmpeneneHue 4acTOThI U NEpHOJa KoJIeOaHUH MPYKUHHOTO MasiTHUKA.
3. HccnepoBaHue 3aBUCHUMOCTH TepHoOja KoJieOaHUI MOJBELUICHHOTO0 K HUTH Tpy3a OT
JUTMHBI HUTH.
4. HWccnenoBaHue 3aBUCHUMOCTH IepHoOJa KOJI€OaHUH NPYKMHHOTO MasTHHKA OT Macchl
rpy3a.
5. IlpoBepka He3aBUCHUMOCTU MEpHOAA KoJieOaHW Tpy3a, MOJABEUICHHOIO K HHUTH, OT
Macchl Ipys3a.
6. OIbITbHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD I1€pH0/1a KOJIEOAHU PYKUHHOTO MasiTHUKA
OT MAcCChI I'py3a U )KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHUsi CBOOOIHOTO MaIeHUsI.
Pa3nes 10. D1eKTpOMarauTHoe 1oJie H 3JIeKTPOMATHUTHBIC BOJIHBI.
DNeKTpOMarHUTHOE TMoJie. DJEKTPOMAarHuTHbIE BOJHBI. (CBONCTBA AJIEKTPOMAarHUTHBIX
BOJIH. [IIkana 35eKTpoMarHuTHBIX BOJIH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa AIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuuvie pabomul u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeneoHa.
Pa3nes 11. CBeToBbI€ sIBJICHUS.
JlydueBast moxens cBeta. Mcrounuku cBeta. lIpsiMonuHetHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnienue cBeta. 3akoH IpenomiieHus: cBeTa. [lolHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp3oBaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
JIunza. Xox nyuedr B smH3ze. Onrtuueckas cucrema (oToanmapara, MUKPOCKONAa U
Teneckomna. ['a3 kak ontuueckas cuctema. binzopykocTs U JanbHO30PKOCTb.
Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHa. CrokeHHE CIEKTPaTbHBIX IIBETOB.
Hucniepcus ceera.



Jemoncmpayuu.

[IpsiMonMHENHOE pacTpOCTPaHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue nzo0pakxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomuenue cBera.

OnTHYeCcKU CBETOBO/I.

Xon nyueit B coOMparoiiei JInH3e.

XoJ Jly4eil B pacCeUBArOLLEH JIUH3E.

[TonydyeHnne n300paxeHuil ¢ TOMOIIBIO JINH3.

Lo ~NOkWN R

. IIpunanun nefictBus oToanmapara, MEKPOCKOIA U TEJIECKOTIA.

10. Mogens riaza.

11. Paznoxenue O0emoro cBera B CIIEKT.

12. TMony4eHue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie padomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPa’KEHHUsI CBETOBOTO JIy4a OT yIJla aIeHusI.

2. UM3yueHue xapakTepUCTUK N300paxKeHHUsI IPEMETA B IUIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJla MaJeHUs Ha
TPaHUIIE «BO3AYX—CTEKIION.

[Tonyuenue n3o0pakeHuil C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenrie pOKyCHOro pacCTOSHUS M ONTHYECKON CHIIBI COOMparOLEei JINH3HI.
OnBITHI 110 Pa3NIoKEHUIO OEJI0ro CBeTa B CIEKTP.

OnpITHl 1O BOCTIPUSATHIO I[BETAa MPEIMETOB NMPU MX HAONIOJCHUU dYepe3 IIBETOBBIC
GUIBTPHL.

Paznen 12. KBanToBbIe siBJICHUS.

Omnsitel Pesepdopna u nnanerapuas monens aroma. Monens atoma bopa. Ucnyckanue u
MIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIE CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- W ramma-uziaydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas mopens aromuoro siapa. W3orombl. PannoaktuBHble mnpeBpaieHus. Ilepuon
IoJIypacrajia aTOMHBIX siJIep.

S nepHbie peakunu. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO U MAaCCOBOTO YHMCEN. DHEPTHS CBS3U
aTOMHBIX sifiep. CBsi3b Macchl U Hepruu. Peakuuu cunTe3a u aeneHus saep. cTouHuK SHeprun
CouHiia u 3BE31.

SAnepnas sHepreTuka. JleicTBUA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3IIy4eHHS U TIOTJIOMIECHHUS.
CrexTpsl pa3aIu4yHbIX Ta30B.

CrnexTp Boopoaa.

Hab6mronenue tpekoB B kamepe BunbcoHa.
Pabora cuéTunka HOHU3UPYIOMNX U3TyYCHUH.

No wu s

uihwnN e

Peructpanus uznyueHust NpupogHbIX MUHEPAJIOB U IPOJYKTOB.

Jlabopamopuuvie pabomul u onvimel.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccrnenoBanue TPEKOB: H3MEpPEHHE HSHEPTUM YACTHIBI [0 TOPMO3HOMY NyTH (IO
¢doTorpadusim).

3. Msmepenue pagnoakTUBHOTO (hoHa.

IHoBTOpHTEIBLHO-000011IA10IHIT MOXYJIb.



[ToBTOpUTENBHO--00001AIOUIT  MOAYJb MpeJHa3HAYeH JUId CUCTEMaTH3alUu U
00001IeHUs] TPEIMETHOTO COACPKAHUSI M OMBITA JESTEIHHOCTH, MPUOOPETEHHOTO IPU U3YUCHHUH
BCEro Kypca (HU3MKH, a TAKXKe ISl TIOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO
(dbusuke 1151 00yJaronuXcsi, BRIOPABIIUX ATOT YUCOHBIN MPEAMET.

[Ipu u3ydyeHnn JaHHOTO MOJYJISI PEATM3YIOTCSL M CUCTEMATU3UPYIOTCS BUABI 1€ TEIbHOCTH,
Ha OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTIDKCHHE TNPEIAMETHBIX U  METalpeaIMEeTHBIX
IUTAHUPYEMBIX pPe3yJIbTaTOB OO0y4YeHHs, (OPMHUPYETCS E€CTECTBEHHOHAy4YHasi TIPaMOTHOCTB:
OCBOEHHME HAYYHBIX METOJIOB UCCJICIOBAHUS IBIICHUN MPUPO/Ibl U TEXHUKHU, OBJIAJICHUE YMEHHUSIMU
OOBACHIATH (PU3NUYECKHE SBICHUS, IPUMEHSIS TIOJyUYCHHBIC 3HAHUSA, pelIaTh 3a7a4i, B TOM YHCIIE
KaueCTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIUABHO AEATENBHOCTHBIA XapaKTep JAHHOIO pa3jieia peain3yeTcs 3a CYET TOro,
YTO 00y4aroluecs BHIMOIHSIIOT 33/1aHHs, B KOTOPBIX UM MpejIaraercs:

Ha OCHOBE MOJTYYCHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBSICHATH (DU3HUECKHE SIBICHUS
B OKpY’Karolen NpUpoAe U MOBCETHEBHON KU3HU;

HCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEIOBaHUA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE AJs
MIPOBEPKHU TUINOTE3 U MOJYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHITH HAy4YHBIE OCHOBBI HanOOJEe BaXHBIX JOCTHIKEHUUW COBPEMEHHBIX TEXHOJOTHM,
HarpuMep, NPaKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBbIX UCTOUHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUU.



IJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Wzydenne ¢u3ukn Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpaBlIeHO Ha
JOCTHKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbBIX PE3YJIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBaHusi y
oOyuaromerocst OyayT chOpMUPOBaHBI CIACAYIOIINE TUIHOCTHBIE PE3YJIHTATHI B YaCTH:
1) mnaTpMoOTH4€eCKOro BOCIIMTAHUSA
— NPOSIBJIEHHE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKON (pusmueckoi
HaYyKHU;
— IIEHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(H3UKOB;
2) rpamJaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHUHM OOIIECTBEHHO 3HAYUMBIX M 3THYECKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHHUEM JOCTIKEHUN (DU3HKHY;
— OCO3HAHME BaKHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIMIIOB B AESITEIBHOCTH YUYEHOTO;
3) 3cTeTM4eCKOr0 BOCIIMTAHMS
— BOCHpHUATHE AHCTETUUYECKUX KadecTB (PU3MUECKOM HayKu: €€ TapMOHMYHOI'O IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 NO3HAHUSA:
— OCO3HaHHE IIECHHOCTH (pU3MUeCKOl HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUNA, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPBHI;
— pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEA0BATEbCKON e TEIbHOCTH;
5) popmupoBaHusi KyJbTYpPbl 310POBbS 1 SMOIHOHAJIBLHOIO 0JIArONOJIYYHS:
— OCO3HaHHUE IIEHHOCTU 0e30rmacHoro obpasa KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHMpE,
BaXHOCTU MpaBuil 0€30I1aCHOr0 IMOBEACHUS Ha TPAHCIOPTE, Ha JOPOTax, C 3JIEKTPUUECKUM U
TEIUIOBBIM 00OPY/I0BaHUEM B IOMAIIHUX YCIOBUSX;
— ¢(hOpMUPOBAaHHOCTh HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO e
npaBa y APyroro 4ejoBeKa;
6) TPy10BOr0 BOCTIUTAHUSA:
— AKTUBHOE ydYacTUE€ B PEIICHUU NPAaKTUYECKUX 3a1ad (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3aluy, TopoJia, Kpasi) TEXHOJIOTMUECKOW U COLMAIbHOW HAINPaBIEHHOCTH, TPEOYIOIIUX B
TOM 4uCJIe U (PU3NYECKUX 3HAHUII;
— UHTEpeC K MPAKTUYECKOMY M3Y4EHUI0 Npodeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) 3KOJI0rN4eCKOro BOCIIMTAHUSA:
— OpUEHTAalMs Ha TPUMEHEHNE (PU3NYECKUX 3HAHUI AJIs peleHus 3a71a4 B 00JIaCTH OKpYKarolen
Cpelbl, IUIAHUPOBAHMS MOCTYIKOB U OLEHKH MX BO3MOKHBIX IOCJIEICTBUN NIl OKpY’KaroLIeh
Cpelbl;
— 0CO3HAHME TII00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTel X pelIeHus;
8) ajanTannu Kk M3MEHSIOLUMCS YCJIOBUSIM COLMATBHOI U PUPOIHOM cpeabl:
— HOTPeOHOCTh BO B3aMMOJEUCTBUM MPU BBHIIOJIHEHUU UCCIETOBAHUN M TPOECKTOB (PH3UUECKOM
HANPaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;
— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TENIbHOCTD;
— moTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUI, B TOM 4KCiIe (GOPMYINPOBATH UIEH, TIOHSTHS,
TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;
— OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 001acT (hU3UKY;
— IUITAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUH HOBBIX (PM3NUECKUX 3HAHUM;



— CTPEMJICHUC AHAJIM3UPOBATHb U BBIABJIIATH B3aUMOCBA3U IIPUPOIBI, O6I_I_ICCTBa 1 3KOHOMHMKHU, B
TOM 4YHUCJIC C UCITIOJIB30BAHNECM (1)I/I3I/I‘-I€CKI/IX 3HaHI/II71;

— OIICHKA CBOUWX JICUCTBHUH C yYETOM BIUSHUS HA OKPYKAIOIIYIO CPETy, BO3SMOXKHBIX IJ100aIbHBIX
MOCJIEICTBUI.

METAINIPEJIMETHBIE PE3YJIbTATDBI
B pesynbrare OCBOCHHMS TIpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuaromierocsi OyayT copMUPOBaHbI MeTamnpeAMeTHbIe pPe3YJbTAThI,
BKIIIOUAIOINME TI03HABATENIbHBIC YHUBEPCAIbHbIE Y4YeOHbIE JEWCTBUS, KOMMYHHUKATHBHBIE
YHUBEpCaJIbHbIC YUCOHBIC NECHCTBUSA, PETYIISITUBHBIC YHHBEPCAIbHBIC yUeOHbIE TICHCTBHS.
IHo3HaBaTe1bHBIE YHHMBeEpPCAJbHbIE y4eOHbIe 1eiiCTBUS
ba3zoBble Jornyeckue JelcTBUA:

BBISBIISAITh U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHH);
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(HUKAINU, OCHOBAHUSA Ui 0000IIeHNs
U CpaBHEHMS;

BBIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PacCMAaTpPUBAEMbIX (DaKTax, JAHHBIX U
HaOJIOACHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

BBIBJIATH NPUYMHHO--CJIECTBEHHBIC CBS3U NPU HM3YYEHHH (U3MYECKUX SBICHUNA H
IPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHUEM JIEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIFOYCHHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBA3SIX (PU3NIECKUX BEITUYNH;
CaMOCTOATENIbHO BBRIOUPATH CIIOCO0 pelieHns yueOHoi pu3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIBKMX BapHaHTOB pEHICHHs, BHIOOp HamOoJee MOIXOAAMIETO C YYETOM
CaMOCTOSITEIIEHO BBIACIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBateJIibcKHe 1eiicTBUA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHMUS,

IIPOBOJIMTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IIJIaHy OIbIT, HECIOXKHBIN (PU3HUECKUI
HKCIIEPUMEHT, HEOOIBIIIOE UCCIEI0BAaHUE (PUINYECKOTO SIBICHUS;

OLICHMBATh HA NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJIYYEHHYIO B XOJI€
MCCIIEIOBaHMS WU SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (popmMynmupoBaTh 0000IIEHUST W BBIBOABI 1O  pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOICHNUS, OTIbITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalibHENIIIEE pa3BUTHE (DU3UUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPENONI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora c undopmanueii:

INPUMEHATh pa3iMyHble METO/Abl, MHCTPYMEHTBhl M 3allpoChl MpPHU IOHMCKE U OTOOpe
MH(OPMALIMY WU TAHHBIX C YYETOM IpeUIoKeHHON yueOHoM (hru3nyeckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMALIMIO PA3TUUYHBIX
BUJIOB M (pOpM IpeICTaBICHHUS;

CaMOCTOATEJIBHO BBIOMpPATh ONTHUMANbHYIO (opMy MpeicTaBieHUs HHPOpPMaLUU U
WITIOCTPUPOBATh peIIaeMble 3a/1a4ll HECIOXHBIMH CXEMaMHM, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHnKaTUBHBIC YyHUBEPCAIbHBbIEC YUeOHbIE 1eliCTBUSA:

B X0/I¢ OOCYXIEHHs YydyeOHOro MaTepuayia, pe3yJbTaTOB JabOpaTOpPHBIX padoT u
MIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYkK1aeMOil TEMbI U BBICKA3bIBATh HJICH,
HalleJICHHbBIE Ha PelIeHUEe 3a/1a4H U MOJIepKaHue OJ1aro)kenaTeIbHOCTH O0IIeHUS;



COTOCTaBJISATh CBOM CYXICHHS C CYXICHHSIMH JPYrUX YYaCTHHUKOB JIMAJIOTa,
00OHapyKUBATh Pa3IMYUE U CXOJICTBO MO3MIINN;

BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

HY6J'H/I‘—IHO Hpe}ICTaBHHTB peSYJ'H)TaTI)I BBITIOJTHCHHOT' O Q)HSI/I‘IGCKOFO OIIbITa
(9KCIIepUMEHTa, UCCIIEIOBAHMS, IPOCKTA);

MOHUMATh M UCTIOJIB30BaTh IPEUMYIICCTBA KOMAaHHON M HHINBHIYalIbHON paboThI IpH
pelIeHIH KOHKPETHON (PU3UUECKO TPOOIIEMBI;

NPUHUMATh IEId COBMECTHON JEATEIIbHOCTH, OpPraHW30BLIBATH JACHCTBUSA 1O €&
JIOCTH)KECHUIO: PACIIPENIeNIATh PO, 00CYKAAaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOU
paboThI, 0000MATE MHCHHSI HECKOJIBKUX JTIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHUTas KAUYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HaHpaBHeHI/IIO nu KOOpI[I/IHI/Ip}/SI CBOU I[eﬁCTBHSI C )IPYFI/IMI/I YJICHaMU KOMaH/IbI,
OLIGHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIHIA IPOILYKT IO KPUTEPHSIM, CAMOCTOSTEIILHO
chopmMyIMpOBAaHHBIM YYAaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIE [1eiicTBUS
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOUIUX JIJIsl PELICHUS
(bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B PA3IMUYHBIX MOAXOAAX NPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
IPUHATHE PELICHUs B TPy, IPUHATHE PEIIEHUH Irpynoil);

CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pelleHus (U3MYECKON 3aJauu WIM IUIaHa
UCCIIEIOBAaHUSI C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEJIaracMble BAPUAHTHI PEILICHU;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBINA HHTELJIEKT:

JaBaTh a/ICKBaTHYIO OIICHKY CUTYallMH U TpeJiaraTh iaH e€ U3MEHEeHHUS,

O0O0BSACHATH MPUUMHBI JOCTHXKEHUS (HEJOCTH)KEHUS ) pe3yJIbTaTOB IE€ATEIbHOCTH, 1aBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YMCJIE B XOJ| BBIIIOJIHEHUS (PU3NYECKOTO
UCCIIEIOBaHMUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHUBIIUXCS
CUTYAIHii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WIM AUCKYCCUU Ha HAYYHYIO
TE€MY, HOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTrOro;

[pU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU pelmeHUuH (QU3MYEeCKUX 3aJady WId B
YTBEPKACHUIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEIMETHBIE PE3YJIbTATbBI
K koH1y oOyuenus B 7 kjiacce NpeAMETHBIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTh Y OOYUYAIOIIUXCSI YMEHUH:

HUCIIOJIBb30BaTh IIOHATHUA: (1)I/ISI/II-IGCKI/I€ N XUMHWYCCKHUEC ABJICHUA, Ha6JIIOI[CHI/I€, 9KCIICPUMCHT,

MOJACIIb, THUIIOTE3a, CANHHIIBI (bl/ISI/ILIeCKI/IX BCJIIMYHH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOSHHA
BCIICCTBA (TBép,[[OC, KHUIKOCE, ra3006pa3ﬁoe), MCXaHHYCCKOC JBUKCHUC (paBHOMepHOC,



HEpPaBHOMEpHOE, MpPSIMOJIMHENHOE), TPAeKTOpHs, pPAaBHOAEHUCTBYIOLIAasl cuiua, Jedopmarys
(ynpyrasi, miuactudeckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuuats siBiieHus (IudGys3usi, TEIIOBOE ABMKEHUE YAaCTHIL BELLIECTBA, PABHOMEPHOE JIBU)KEHUE,
HEpPaBHOMEPHOE JBW)XCHHME, WHEPLMs, B3aUMOJECHCTBUE TEJI, paBHOBECUE TBEPIABIX TEJI C
3aKperIEHHON OCBIO BpAlEHUs, NTepeiaya AaBJIeHUs TBEPABIMU TEIAMHU, KUAKOCTAMU U razaMu,
aTMocdepHoe AaBlIeHNE, IIJIaBaHUE TeJ, IPEBPALICHNUs MEXaHUYECKOW SHEPTUH) TI0 OITMCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHPYIOIIUX JAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh IPOSIBICHUE N3YUYEHHBIX (PU3NYECKUX SIBJICHUH B OKpYKarOIleM MUpPE, B TOM YHUCIIE
¢usnyeckue ABJICHUS B NMPHUPOJE: MPUMEPHI JIBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOW NpUpOJE, NEHUCTBUE CHUIIBI TPEHHUS B NMPUPOAE U TEXHUKE, BIHUSIHHUE aTMOC(HEPHOro
JIaBJICHUS Ha KMBOM OpraHu3M, IUIaBaHUE PbIO, pblYark B Telle YEJIOBEKa, IPH 3TOM NE€PEBOAUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PH3UUECKUX
SIBJICHHIA;

OTMCBIBATh U3YYCHHBIE CBOMCTBA TN U (pU3HUECKUE SBICHUS, UCTIONB3Ys (PU3UUIECKUE BETHIUHBI
(Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHsSI CKOPOCTb, CHIA
yIPYroCTH, CHJIA TSXKECTH, BEC TeJa, CUIa TPEHHUs, AaBieHHue (TBEPAOro Tema, )KUIKOCTH, ras3a),
BBITAJIKMBAIOIAs CHJIa, MEXaHM4Yeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PHUIMEHT NO0JIE3HOTrO AeHCTBUS MEXaHU3MOB, KHHETHYECKAs U IOTCHLMAJIbHAS SHEPIHsl), IPU
OTMCaHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONIb3YEMBIX BETMYMH, HX 0003HAYECHHUs
U eAVHMIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (OPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTMMHU BEIMYMHAMM, CTPOMTH IpaUKH M3YyYEHHBIX 3aBUCHUMOCTEH (hU3MUecKux
BEJIMYMH;

XapakTepu3oBaTh CBOMCTBA Tej, (U3MYECKHE SBJICHHUS U IPOLECCHl, HCHOIb3Yys IpaBuia
CJIOKEHMsI CWJI (BJI0JIb OIHOM IIpsiMOi), 3aKkoH ['yka, 3akoH Ilackans, 3akoH ApxumMena, IpaBUIIO
paBHOBecus pbryara (0J10Ka), «30J10TO€ NPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHsI MEXaHUUECKOM
SHEpruM, IpH H3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTHYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3MYECKHUE SBICHUS, NMPOLECCHl M CBOICTBAa Tell, B TOM YHUCIE M B KOHTEKCTE
CUTyalUi NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BIABIATH IPUUNHHO--CIIEICTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHE M3 1—2 JOTMYECKHX IIIaroB ¢ OMOpPoM Ha 1-2 HW3y4YEHHBIX CBOWMCTBA
(bu3nvecKux siBICHUH, (PU3NYECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3a7aud B 1-2 nelCTBUS, MCIONB3Ys 3aKOHBI U (OPMYJbI, CBS3BIBAIOLIUE
¢u3nyeckre BETUYMHBI: Ha OCHOBE aHAlW3a YCIIOBHS 33Jayd 3alUCHIBATh KPAaTKOE YCIIOBHE,
MOJICTABIIAThH (PU3UUECKHUE BEIMYMHBI B (POPMYJIIbI U POBOJUTH PACUETHI, HAXOJUTH CIIPABOYHbBIE
JlaHHble, HEOOXOIMMbIE MJIsl pELIeHHs 3a4ad, OLEHHMBATh PEATUCTHUYHOCTh IOTy4YEHHOU
(hU3HUECKON BEIMYUHBL

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MPHU MOMOIIM (PU3UYECKHMX METOJOB, B
ONMCAaHUU HCCIIEOBAHMS BBIACIATH IPOBEPSIEMOE IPEAION0KEHUE (TUIOTE3Y), pa3audaTth U
HMHTEPIPETUPOBATH MMOJIYYESHHBIN pe3yibTaT, HaXOAUTh OIIMOKM B XOJ€ ONBITA, JIeJaTh BHIBOJIBI
II0 €T0 pe3yJIbTaTaMm;

IIPOBOJIUTH OIBITHl 10 HAOMIOACHHUIO (PU3MUYECKUX SBICHUM MM (U3NYECKUX CBOWCTB Tell:
(dbopMyIHpOBaTh INpPOBEpsieMble MPEANOJI0KEHUs, COOUpaTh YCTAHOBKY U3 MNPEAJIOKEHHOIO
000pyA0BaHNs, 3aMIUCHIBATh X0/ OIbITA U (POPMYJIUPOBATH BHIBOJIBI;

BBIMIOJIHATh TPSIMBIE HM3MEpPEHHs] PAcCTOSHUS, BpPEMEHH, Macchl Tena, 00bEéMa, CHIIBI U
TEMIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX NPUOOPOB, 3alKUCHIBATh MOKa3aHUS
pUOOPOB € YUETOM 3aJJaHHOHN a0COIIOTHOM MOTrPEIHOCTH U3MEPEHNH;



MPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT Jpyroil c
WCTIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBHXKYIIETOCS TENa OT
BPEMEHHU JIBIDKCHHS Tella, CHJIBl TPEHHS CKOJIBKEHHS OT Beca Tella, KadecTBa 00pabOTKH
MOBEPXHOCTEH TEJl U HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAM CONMPUKOCHOBEHMS TEJ, CHJIIbI
YIPYTOCTH OT YAJTUHEHUS IPY>KUHBI, BRITAJTKUBAIOIIEH CHITBI OT 00BEMa MOTpyKEHHON YacTH Tea
U OT IJIOTHOCTH >KUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TeJIO, YCIOBUH MIaBaHUs TeJ, YCIOBHI paBHOBECHS phlyara U O0JIOKOB), y4acTBOBATh
B IUIAHUPOBAaHUHM Y4YeOHOTO WCCIIEOBAaHUS, COOMpATh YCTAHOBKY M BBIOJIHATH H3MEPEHUS,
cilefys TpeAOKEHHOMY IUIaHy, (UKCHpPOBaTh pe3yiabTaThl MOJYYEHHOM 3aBHCHMOCTH
(¢u3NYeCKUX BEJIMYUH B BHJE MPEUIOKEHHBIX TaOMWI] W TpaduKoB, AeNaTh BBIBOJIBI IO
pe3ysIbTaTaM HCCIICAOBaHNS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (PU3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTU U
TBEPAOrO TeNa, CHJIAa TPEHHUS CKOJIbXKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKHUBAIOLIAs CHIIA,
JecTByIOIAs Ha TOTPYKEHHOE B XKUJIKOCTh TEJO, KOA((UIMEHT MOJE3HOr0 JEeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAYS TPEAIOKCHHON HMHCTPYKIMU: TPU BBIMOJHEHHH W3MEPEHU codupartb
9KCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIISATh 3HAUE€HUE NCKOMOM BEJIMYHHBL;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
yKa3blBaTh NPUHIMIIEI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIAIOIIMECS] COCY b, OapOMeTp, phIYar, IMOJABMKHBIN M HEMOJBUKHBIN OJIOK,
HaKJIOHHAsl JIOCKOCTb;

XapaKTepru30BaTh NPUHIHUIBI JIEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ornopol Ha ux onucaHusd (B TOM YHCiE: MOALMUIHUKY, YCTPOMCTBO BOJONPOBOAA,
THJIPaBIMYECKUN Tpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp), HCHOIb3ys
3HaHUS O CBOWCTBaX (HM3MUECKHUX SBICHUH W HEOOXOAMMbIE (U3NYECKHE 3aKOHBI, W
3aKOHOMEPHOCTH;

IIPUBOAUTE MPUMEPHI (HAXOOUTh MH(OPMALMIO O MPUMEpPax) MPAKTUYECKOIO HCIOIb30BAHUS
(¢u3nYecKUX 3HaHUH B MIOBCETHEBHOW KU3HM I o0ecrieueHHs 6€30MacHOCTH TP 00pallieH!H ¢
npubopaMu YW TEXHHYECKUMH YCTPOMCTBAMH, COXPAaHEHUs 3/I0pOBBbS M COOJIONEHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpele;

OCYILIECTBIIATh OTOOp MCTOYHUKOB MH(popManmu B VHTepHETE B COOTBETCTBUH C 33/JaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUM M NyTEM CpPaBHEHUS pPa3IUYHBIX
UCTOYHUKOB BBIICIATh MH(OpMAIUIO, KOTOpasi SIBISETCS HMPOTUBOPEUMBON WIIM MOXKET OBITh
HEJI0CTOBEPHO;

UCIOJb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUM HAy4HO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOTO CONEep)KaHMs, CIPABOYHBIE MaTephalibl, pecypchl ceTn HHTEepHeT, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMM M3 OIHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

c03/1aBaTh COOCTBEHHbIE KPATKHE MCbMEHHbIE U YCTHBIE COOOILEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
nHpopManun GU3MIECKOTo COACPKaHMs, B TOM YHCIe MyOJINYHO JenaTh KpaTKue COOOIICHHS O
pe3ysbpTatax MPOEKTOB WM YYEOHBIX HCCICIOBAaHWN, MPH 3TOM TPAMOTHO HWCIIOJB30BAThH
W3yYEHHBIN MOHATUHHBIN annapart Kypca GU3UKH, CONPOBOXKIATh BHICTYINICHHE [IPE3CHTALUCH;
MIPH BBIMTOJTHEHUN YYEOHBIX NMPOEKTOB W MCCIIEIAOBAHHIA PACIIPECNIATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 33aJadaMHM, CJIEIUTh 3a BBIIOJHEHHWEM IIJaHa JIEeHCTBHIA,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJAX B JEATEIBHOCTh TPYMIbI, BHICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOJEHCTBUE, YUNTHIBAsE MHEHHUE OKPYIKAIOIINX.



K xoHuy oOydeHus B 8 kJjacce npeaMeTHbIE pe3yJbTaThl HA GA30BOM YpPOBHE JOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:
UCIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAJUIMYECKHE M aMOpQHbIE Tella, HACHIILECHHBIN U
HEHACBILLEHHBIA Map, BIAXXHOCTh BO3JyXa, TEMIIepaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOU
JIBUraTellb, 3JEMEHTApHBIA 3JICKTPUYECKUN 3apsl, 3JIEKTPUUECKOE I10Jie, HPOBOJHHMKH U
JUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MarHUTHOE TI0JIE;
pas3nnyath sBJIEHUA (TEIUIOBOE pACIIMPEHHE M CKaTue, Telionepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KaNWULSIPHbIE SIBICHUS, UCIApEHHUE, KOHACHCALMA, IJIaBICHHUE, KPUCTAJUIM3ALUSL
(oTBepaeBaHME), KHUIEHHE, Teronepeaaya (TEIUIONPOBOIHOCTb, KOHBEKLUS, W3IIy4YECHUE),
JIEKTpHU3alMs Tell, B3aUMOACWUCTBHE 3apsiioB, JEMCTBUS 3JIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEMCTBUE MATHUTHOIO MOJS HA NMPOBOJHHUK C TOKOM,
JIEKTPOMAarHuTHasi MHIYKIMS) 110 ONKCAHUIO UX XapaKTEpPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3HYEeCcKoe SIBICHUE;
pacro3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (PU3UYECKHX SIBIICHUH B OKpYIKarOIEM MUPE, B TOM YHUCIIE
¢u3nyeckue SBIECHUS B MPUPOJIE: NMOBEPXHOCTHOE HATSDKEHHE W KalWUIApHbIE SIBJICHUS B
MpUPOJIe, KPUCTAJUIBI B TIpupoe, nznydenne CorHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUE POChl, TYMaHa, HHEs, CHEra, JIEKTPUUYECKHE ABJICHHA B aTMoc(hepe, JIEKTPUIECTBO
KMBBIX OPraHM3MOB, MarHUTHOE Moje 3eMiH, Jpei( MOIIOCOB, POJIb MATHUTHOTO IO JUIS
KHU3HU Ha 3emuie, OJSPHOE CHUSIHUE, TIPU 3TOM HEePEeBOAUTH MPAKTUUECKYIO 33/layy B YUeOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (pU3HAKN) (PU3MUECKUX SBICHUH;
OIHCHIBATh U3YUYEHHBIE CBOWCTBA TEJ U PU3NYECKUE SIBICHUS, UCTIONB3YS PU3NYECKIE BETUIUHBI
(TeMnepaTtypa, BHYTPEHHSS SHEPTrHsl, KOJMUYECTBO TEIUIOTHI, yJIebHas TEIIOEMKOCTh BEIIECTBA,
yJeJbHas TEIUI0Ta IUIaBJIEHUs, Y IebHasl TEIJI0Ta 1apooOpa30BaHus, y1eabHas TEIIOTa CTOPAH Usl
TOILIMBA, KO((UIUEHT MOIE3HOIO JIEHCTBUS TEMJIOBOM MAaIllMHBI, OTHOCUTEIbHASI BIAXKHOCTh
BO31yXa, JJIEKTPUYECKUH 3apsl, CWIa TOKa, J3JIEKTPUUYECKOE HANPSIKEHUE, CONPOTUBIICHHUE
MIPOBOJTHUKA, yJIETBHOE COMPOTHBIICHUE BEIIECTBA, Pa00Ta U MOIIHOCTD JEKTPUIECKOTO TOKA),
IPU ONHCAHMU TPABWIBHO TPAKTOBaTb (U3NYECKUHA CMBICI HCHOJIb3YyEMBIX BEIMYMH,
0003HAueHMsI U €AMHHUIBI (PU3UUYECKUX BEIUYHMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIUE JaHHYIO
(U3NYECKyI0 BEIMYUHY C JAPYTUMH BEITUYMHAMHU, CTPOUTH TPapUKU M3yYEHHBIX 3aBHCUMOCTEH
(U3NYECKUX BEJTUYNH;
XapaKTepu3oBaTh CBOMCTBA Tell, (DPU3MUYECKUE SABICHHS U IPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO--KMHETHUECKOM TEOPUH CTPOEHUS BEILECTBA, IPUHIIUII CYTIEPIO3ULIIH
noJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHM 3apsija, 3akoH Oma Juisl yyacTKa Liely,
3akoH Jlxoyns—JIeHna, 3aKk0oH COXpaHEeHUs SHEPTUHU, IIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3allAChIBaTh €r0 MaTEMATUUECKOE BbIPAXKCHHUE;
OOBACHATh (PU3MUECKUE IPOLIECCHl U CBOICTBAa Tel, B TOM 4YMCIE U B KOHTEKCTE CHUTyalui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
0o0BsicHeHHe M3 1—2 JOrM4yecKuxX HIaroB ¢ Oomopoil Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
pemaTh pacuy€THbIC 33a7aud B 2—3 JCWCTBHS, MCIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE
¢u3nyeckye BEIUYMHBI: Ha OCHOBE aHalW3a YCIIOBMS 3aJaud 3alUChIBAThb KPATKOE YCIOBHE,
BBISIBJISAITh HEJOCTAaTOK JAHHBIX JUIA pELICHHs 33/7a4yl, BBIOUpATh 3aKOHBI U (OPMYIIBI,
HeoOXonuMble Il €€ pelleHusi, NPOBOJAUTh PacuéThl M CpPaBHUBATH IOJYUYEHHOE 3HAUYECHHE
(u3nYecKOol BEIUYNHBI C U3BECTHBIMU JAHHBIMU;



pacmo3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh NpU TMOMOLIM (U3NYECKHX METOJIOB,
UCTOJB3ysSd OINMUCAHWE HCCIEAOBAHMS, BBLICTATH MPOBEPSEMOE MPEIIOI0KEHNE, OLEHUBATDH
MPAaBUIILHOCTH MOPSAKA MPOBEJICHHUS NCCIIETOBAHMS, I€TIaTh BEIBOIBI;

MIPOBOJIUTH OMBITH MO0 HAOMIOACHHUIO (U3UYECKHUX SIBICHHHA WM (PU3MUECKUX CBOWCTB Tell
(KanWJUTApHBIE SIBIICHHS, 3aBUCHMOCTH JaBJICHHS BO3/JyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOpOCTH TIpollecca OCTBIBAaHMS M HarpeBaHUs NpU HU3IYYEHHH OT IBeTa HU3Iydaromei
(Tornomnraromeif) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOIABI OT TEMIIEPATypbl KHIKOCTH W
wiom@aau e€ MOBEPXHOCTH, SJICKTPHU3aIs TeJl U B3aUMOJCUCTBUE IJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yallM3allMsl MAarHUTHBIX TIOJIEH TTOCTOSHHBIX
MarHuTOB, JEHCTBHS MAarHUTHOTO IOJISI HA IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHMTa,
CBOMCTBA  DJEKTPOJBUTATENSl  MOCTOSHHOIO  TOKa):  (OpMynIHpoOBaTh  IMPOBEpSEMBIC
MIPEINOTI0KEHUS, COOMPATh YCTAHOBKY U3 MTPEIOKEHHOT0 000PY10BaHHSI, OIIMCHIBATH X0/ OTIBITA
1 (GOpMyJIUPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIFHON BIKHOCTH BO3lyXa, CHJIBI TOKA,
HampsDKEHUs C UCIHOJB30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JTaTYMKOB (PU3NYECKUX BEJIUYMH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MMPOBOJIUTH HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOM (U3UYECKON BEIWYUMHBI OT JPYyrod ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIICHHS IPOBOJHUKA OT €r0 JIMHBI,
TUTOIIAM TIONEPEYHOTO CEUCHHs] M YICIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, WAYLIET0 uepe3 IMPOBOAHHK, OT HANpsDKEHHWS Ha MPOBOJHHUKE, HCCIIEAOBAHUE
MOCJIeI0BATEIbHOI0 U MapaljIeIbHOTO COEAMHEHUI TPOBOIHUKOB): TUTAHUPOBATH UCCIIEIOBAHUE,
cOOMpaTh YCTAaHOBKY W BBINIOJHATh W3MEPEHUs, CIEys MPEIJIOKESHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOMYYEHHOH 3aBUCHUMOCTH B BHAE TaOnuil W TrpaduKoB, AeNaTh BBIBOIBI IO
pe3ysbTaTtaM UCCIIEJOBaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MepeHUs (PU3NYECKUX BEIMUYUH (yAelbHas TeIIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE TPOBOAHMKA, pabOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA): IIAHUPOBATH
M3MepeHus, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIeAYS MPEIOKEHHON UHCTPYKIUH, U
BBIUUCIISATh 3HAUECHUE BEITHMYUHBI;

co0JII01aTh MpaBUJia TEXHUKK OE30MTaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
XapaKTepru30BaTh MPUHIMUIBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPOM HA UX OMHMCAHUA (B TOM UKCJIE: CUCTEMA OTOIICHUS TOMOB, TUTPOMETP, apoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETUYUK IIEKTPHUUECKONW HSHEPIHHU, DIIEKTPOOCBETHTEIbHbBIE MPHOOPHI,
HarpeBaTeJIbHbIC AIIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE MIPEAOXPAHUTEINH,
JMIEKTPOMArHUT, JJIEKTPOJABHUraTeNb IOCTOSHHOTO TOKA), HCIONb3ysl 3HAaHUS O CBOMCTBax
(bu3NYeCKHX SIBICHUHN U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CTOPaHMUs, AJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI JJEKTPUYECKUX IIeTIel ¢
MOCIIEJIOBATENIbHBIM U MapaJljIeIbHBIM ~ COEIMHEHHWEM D3JIEMEHTOB, paslinyas yCIOBHbBIC
0003HAUEHHSI HIIEMEHTOB JIEKTPUUYECKHX IIETIeH;

MPUBOJUTH MPHUMEPHl (HAXOAUTh MH(OPMAIMIO O MPHUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(¢u3nYecKuX 3HAaHUN B TIOBCETHEBHOW KU3HM I 00ecrieueHHst 0€30MacHOCTH MpH 00paIeH!H ¢
npubopaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUs 3I0pOBBS M COOJIONCHUS HOPM
9KOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOLLIEH cpele;



OCYILECTBIIATh TMOMCK HH(pOpMaMKU (U3NYECKOrO cojepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS IOTIOTHUTEIILHBIX ICTOYHUKOB BBIENATH HH(POPMAIIHIO,
KOTOpAs SBISIETCS TPOTHBOPEUMBOMN HIT MOXKET OBITh HEIOCTOBEPHOI;
WCTOJB30BaTh TPU BBINIOJHEHWH YYEOHBIX 3aJlaHUil HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(u3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHNs, 060011ast HHPOPMALIUIO U3
HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COACp)KaHUS, B TOM YHCJE MyOIMYHO MPEACTaBIATH
pe3yNbTaThl MPOEKTHOW WM HCCIEAOBATEIbCKOM JAESITeNbHOCTH, MPU OSTOM TI'PAMOTHO
WCIOJIb30BATh W3YUYECHHBIA MOHATUHHBIN anmapar Kypca (pHU3HKH, CONMPOBOXAATH BHICTYIJICHHE
Mpe3eHTalNEN;
MIPU BBITIOJTHEHUHU yYEOHBIX MPOEKTOB M UCCIENOBaHHUNA (PU3MUECKUX MPOLECCOB pacTpeaesaTh
0053aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJladyaMHU, CJIEAUTD 3 BHINOJIHEHUEM
IUIaHa JeMCTBUH M KOPPEKTUPOBaTh €ro, aJieKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJAJ B
JeSITETLHOCTH TPYTIIIBL, BRICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, TPOSBIISIS TOTOBHOCTD
paspemath KOH(IUKTHI.

K xonuy oOydenHus B 9 kJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:
UCIOJIb30BATh MOHATHUS: CUCTEMAa OTCUETa, MaTepUabHas TOUKa, TPAEKTOPHUS, OTHOCUTEIIEHOCTh
MEXaHUYECKOTO JIBUOKEHUA, nedopmarus (ynpyras, TJIacTUYecKas), TpEHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3Kd, LEHTP TSKECTH, abCOIIOTHO
TBEP0E TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HHQPA3BYK M YJIBTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPBI UCITyCKaHHsI U MOIJIOIEHUs, aibda-, Oeta- u
ramMMa-u3JIy4eHusi, U30TOIIbL, SAepHast YHEPTeTHKA,;
pasnuyath  siBIeHUS (paBHOMEpPHOE W  HEPaBHOMEpPHOE IPSAMOJIUHEHHOE JABHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUKEHHE, CBOOOIHOE Na/IEHNE TEJ, PABHOMEPHOE ABU)KEHNE
M0 OKpPYXHOCTH, B3aUMOJEHMCTBHE Te€J, PEAKTHUBHOE JBIKEHHE, KOJIeOATeNbHOE JBHKEHUE
(3aTyxarolye 1 BbIHYKICHHbIE KOJIeOaHUs), pE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPAXKEHUE 3BYKA,
MPSIMOJIMHEITHOE PacHpOCTpAaHEHUE, OTPAKEHUE U NPEJOMJIEHHUE CBEeTa, MOJHOE BHYTpPEHHEe
OTpakeHHE CBETa, Pa3JIoKeHHE OeJoro CBeTa B CIEKTP M CIIOKEHHE CIEKTPaJbHBIX I[BETOB,
JMCTIEPCHSl CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUYATOro CIEKTpa
W3IYYCHHS) TI0 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3NIECKUX SBJICHUI B OKpY’KaIOIIeM MHpe (B TOM YHCIIe
(u3nueckue sIBICHUS B MIPUPOJE: MPUINBLI U OTIUBHI, ABMKEeHHE T1aHeT COJIHEUHOM CUCTEMBI,
PEaKTHBHOE JBWKCHHUE KHMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSICEHUE,
celicMUYeCKHe BOJIHBI, IlyHAMHU, 3X0, I[BETA TeJI, ONITUYECKHUE SBICHUS B IPUPOJE, OMOIOrHUecKOoe
JeficTBUE BHJIUMOTO, YJIBTPA(pHOIETOBOIO M PEHTTCHOBCKOTO W3IYYEHHUH, €CTECTBEHHBIN
paZroOaKTHBHBIA ()OH, KOCMUYECKHE JIyYd, PAAHOAKTHBHOE M3JTyuYeHHE MPUPOIHBIX MHUHEPAJIOB,
NENCTBUE paAHOAaKTHBHBIX W3JIyUeHUH Ha OpraHu3M 4YeJoBeKa), MpH 3TOM IEepPEeBOAUTH
MIPAKTUYECKYIO 3aJ1auy B y4eOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3UUECKUX
SIBJICHMIA,
OIMCHIBATh U3YUYCHHBIE CBOMCTBA TN U (pU3HUECKUE SIBICHUS, UCTIONb3Ys (PU3UUECKUE BETHUUHBI
(cpemHsis W MrHOBEHHAs CKOPOCTh Tela TPH HEPAaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE,



IepeMelleHue, Iy Th, yII0Basi CKOPOCTh, CHJIA TPEHUs, CUJIa YIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHHE
CBOOOJHOTO TaJeHHs, BEC Tesla, UMIYJIbC Tella, MMITYJbC CHJIbI, MEXaHHuYeckas paboTra u
MOIIHOCTb, MOTEHIAJIbHAS SHEPT U TeJla, HOIHATOr0 HaJl IOBEPXHOCTHIO 36MJIM, TOTEHIMANIbHAS
SHEprus CKaToW MpPYKUHBI, KHHETUYECKasl SHEPIHsl, NOJHAs MEXaHU4ecKas YHEprusi, nepuoi u
gyacToTa KojeOaHMi, IJIMHA BOJIHBIL, TPOMKOCTb 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTelNb
MIPEJIOMIIEHHUS CPEbl), IPU ONTUCAHUH IIPABUIIBHO TPAKTOBATh (PU3NUECKHUI CMBICI HCIIOIb3YEMbIX
BEJINYMH, 0003HAYCHUS U €IMHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOILUE
JaHHYI (PU3MUYECKYI0 BEIMYMHY C JPYTMMH BEITHYMHAMH, CTPOUTH TpaUKd H3YYEHHBIX
3aBHCUMOCTEH (PH3MUECKUX BEINYHH;

XapaKTepru30BaTh CBOMCTBA TeJl, PU3UUECKUE SABJICHUS U MPOLIECCHI, UCTIONIB3YS 3aKOH COXPAaHEHHS
SHEPrHH, 3aKOH BCEMHPHOTO TATOTCHWS, NPUHIMI CYNEPHO3WIWU  CHJI, TPUHIIHI
oTHocuTesbHOCTH ["anmuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTPa)KEHUS
U TIPEJOMJICHUS] CBETAa, 3aKOHBl COXPAHEHHUS 3apsAA0BOIO M MacCOBOTO 4YMCEN MPHU SACPHBIX
peakuusX, Npd OSTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTU4YECKOE BBIPAKCHHUE;

OOBACHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIEJICTBEHHbIE CBSI3U, CTPOUTH
0o0BsicHeHHe M3 2—3 JOTMYECKUX IIaroB ¢ ONOpoil Ha 2—3 M3yUeHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7au (OMUPAOIIKEcs Ha CUCTEMY U3 2—3 ypaBHEHUIT), UCTIOIb3Ysl 3aKOHBI 1
(dopMynbl, CBs3bIBalOIIME (U3MYECKHE BEJIMYMHBL: HAa OCHOBE aHalM3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEAOCTAIONIUE WM M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHBI W (OpPMYJIBI, HEOOXOAWMBIC I PEUICHHs, TPOBOAWTH pPAcYEThl W OIECHHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HauUeHUs (PU3MYECKON BEIINUMHBI,

pacmno3HaBaTb HPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh NpU MOMOLIM (U3NYECKHX METOJIOB,
UCHOJb3ysd OIMHUCAHUE HCCIEA0BaHMs, BBLICIATH MPOBEpSEMOE MPENOI0KEHNE, OLEHUBATDH
MPaBUIBHOCTh TIOPSIIKA TPOBEACHUS WCCIICAOBAHUS, JeTaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOJCHUHN U OIBITOB;

MIPOBOJIUTH OMBITH MO0 HAOMIOACHHUIO (U3UYECKUX SIBICHUHA WM (PU3MUYECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HbrOTOHa, 3aKOHa COXpaHEHHsI HEPrUM, 3aBHCHMOCTh IepuoJa
KosieOaHM PYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT
aMILTUTYIBl MaJIbIX KOJeOaHuM, MPsIMOJIMHEMHOE PacpoCTpaHEHUE CBETA, Pa3JIOKEHHE OEJIoro
CBETA B CIEKTP, U3yUEHHUE CBOMCTB M300pa’keHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B cOOMparolieil JuH3e, HaOIroIeHUe CIIONIHBIX U IMHEHYaThIX CIEKTPOB M3JIyUeHHs ):
CaMOCTOSITEIBHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000PYI0BaHUS, ONMUCHIBATH X0/
OTIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOJUTh IIPU HEOOXOIMMOCTH CEPHUI0 NPSAMBIX M3MEPEHHH, ONpEeeNsas cpelHee 3HadeHHe
u3MepsieMoil BenmuuHbl ((POKyCHOE paccTosiHhe cOoOMparollei JIMH3bI), 00OCHOBBIBATH BHIOOP
crioco0a u3mMepeHust (M3MEPUTEIHLHOTO MPUOOopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYUH C HCIOJIB30BAHHEM MPSIMbIX
M3MEpEeHUH (3aBHCUMOCTH IYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayaJlbHOU
CKOpOCTH, NepHoAa KoieOaHUi MaTEMAaTHYECKOTr0 MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTIjia
OTpaKEHHs CBETa OT yIia MaJeHUs M yria NPeJOMJICHHs OT yrja MajeHus): MJIaHUPOBaTh
HCCJIEeIOBaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOIYUYEHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIUI] U TPa(UKOB, J1e1aTh BHIBOJBI IO pe3ysbTaTaM
HCCIICIOBAHMUS,;



MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MYECKUX BEITMUYMH (CPEAHss CKOPOCTh U YCKOPEHHE Tena
IIPY PaBHOYCKOPEHHOM JIBUKEHUM, YCKOPEHHME CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKHHBI,
KO3 (ULIMEHT TPEeHHs] CKOJBKEHUs, MeXaHndeckas paboTa M MOIIHOCTb, 4acTOTa U TEPUOJ
KoJIe0aHMH MaTeMaTUYEeCKOT0 U MPYKUHHOTO MasITHUKOB, ONTHYECKas CHJIa COOMPAIOIIEH INH3BI,
paZMoOaKTHBHBIA (OH): TUIAHMPOBATH W3MEPEHHS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINIOJIHATH U3MEPEHUs], CIeaysl IPeAI0oKEHHON MHCTPYKLIUMH, BBIYUCIIATh 3HAYCHUE BETTMUUHBI U
aHAJIU3UPOBATH MOITYUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM IOIPEIIHOCTH U3MEPEHN;
co0uro1aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000y I0BAHUEM;
pasznuyaTth OCHOBHBIE NpPHU3HAKK M3Y4YEHHBIX (DU3MUECKUX MOJeNel: MaTepuanbHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJI0, TOUCUHBIM HCTOYHHK CBETA, JIy4, TOHKas JIMH3A, IUIaHeTapHasi MOJEIb
aTOMa, HyKJIOHHasi MOJIEJIb aTOMHOTO $1/1pa;

XapakTepu3oBaTh NPUHLMIBI JIEHCTBUS M3YUYEHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB ¢
ONOpOM Ha MX ONUCAaHUS (B TOM YHCIE: CIUAOMETpP, JATYMKU TIOJOKEHMS, PACCTOSHUS U
YCKOpPEHHs, PaKeTa, 3XO0JOT, OYKH, IEpHUCKol, (OoToanmapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKHX
SABJICHUH U HEOOXOUMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB ITPU PELIEHUH Y4eOHO--TIPAKTUIECKUX
3aJa4, ONTUYECKHUE CXEMBI JUId ITOCTPOEHHs M300pa)KeHUH B INIOCKOM 3€pKajie U coOHuparouien
JIVH3E;

IIPUBOAUTH IPUMEPHI (HAXOOUTh MH(OPMALMIO O MpUMEpPax) MPAKTUYECKOI'O HCIOJIb30BAaHUS
(u3nYecKUX 3HAaHUN B MIOBCETHEBHOW KU3HU I o0ecrieueHHs: 0€30MMacHOCTH MpHU 00palieH!H ¢
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHMs 310pPOBbs M COOJIIOJEHUS HOPM
9KOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAIOLIEH cpele;

OCYLIECTBJISATh MOUCK MHPOpMaUU (u3nueckoro cojepkanus B MHTepHeTe, caMOCTOSATENBHO
(dbopMyHpysl TOUCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENETeHUs JOCTOBEPHOCTH IOJIy4YE€HHOMH
nHpOpMAaIMY Ha OCHOBE MMEIOILMXCS 3HAHUN M JOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

UCIOJb30BAaTh MPHU BHINOJIHEHUH YYEOHBIX 3aJaHUM HAay4YHO--TIOMYJISIPHYIO JIMUTEPATypy
(Gu3NYeCcKOro conep)kaHus, CIpPaBOYHBIE MaTepualibl, pecypchl ceTu MHTepHeT, BiaaeTh
npuéMaMl KOHCIIEKTHMPOBAHMSI TEKCTa, MpeoOpa3oBaHus HH(DOpMalMM W3 OAHOW 3HAKOBOMU
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIC IIMCBMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOTO COAEp)KaHUs, MyOJUYHO TMPEICTaBIATh pPE3yIbTaThl
MIPOEKTHOM WJIM HCCJIEN0BATENbCKOW JEATENBHOCTH, IPU 3ITOM TIPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro paszaena GU3MKU U COMPOBOXK/ATh BHICTYIIJICHUE
Ipe3eHTanuel ¢ ydéToM 0cCOOeHHOCTEHN ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouuvecTBO yacoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoasnbie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchl
Pasznen 1. @u3uka u e€ posib B NO3HAHHM OKPY/KAIOIIEro MUpa
but6mmoreka [IOK
11 o - 2
MSHKA - HayKa O IPHpOAC https://m.edsoo0.ru/7f416194
bubmoreka [JOK
1.2 dusnyeckue Be 2 1
VSHHCCIHE BEJIHHb https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]T TO3HAHUS https://m.edsoo.ru/7fA16194
Hroro o pasneny 6
Pa3nen 2. IlepBoHauyabHbIe CBeJleHHs O CTPOEHHH BellleCTBA
bubnunorexa [IOK
2.1 C 1
TpocHie Betiiectsa https://m.edso0.ru/7f416194
59 JIBrb>KeHue 1 B3aUMOICIICTBHE YaCTHIL 5 1 bubmuorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnunoreka [IOK
2.3 ArperaTHbie COCTO eIIecTBa 2
TPeraTHbl TOHILL BEIMECTS https://m.edso0.ru/7f416194
Hroro mo pazaeny 5
Paznea 3. /IBu:keHMe U B3auMo/ieiicTBHe TeJl
b K
3.1 MexaHn4deckoe IBUKECHUE 3 nosmotexa O

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

but6mmorexa [IOK

32 Hrepuuis, Macca, mI0THOCTS 4 1 https://m.edso00.ru/7f416194
bubnunorexa [IOK
33 (-una. Buet ch 14 2 https://m.edso00.ru/7f416194
Utoro no paszneny 21
Paznen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBieHus TBEpAbIMU 3 bu6mmoreka [IOK
' TeJIaMHU, JKUJIKOCTIMH U Ta3aMH https://m.edso0.ru/7f416194
but6mmoreka [IOK
42 Jlaprerie xukocTH > https://m.eds00.ru/7f416194
but6mmoreka [IOK
4. A
3 TMOC(epHOe aBaeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HAa MOTPyKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pasnen 5. Padora 1 MOIIHOCTDb. JHeprus
bu6nunorexa [IOK
>1 Pabora u moumocTs 3 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2 IT 1
> POCTHIC MEXATHIMET > https://m.edso00.ru/7f416194
bubnunorexa [IOK
. M 4 1
>3 CRAHHHeCKas Jneprt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbIe
Ne n/m P Konrpoabubie | IIpakTnuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble AABJIeHUSs
. bubnmoreka [JOK
1.1 CrtpoeHue u CBOMCTBA BEILIECTBA 7 httos://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
1.2 T 21 1 5
SILIOBBI® HPOHECCRE https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiiekTpuyecKkne 1 MATHUTHBIE SIBJIEHUSA
91 DneKTpuUuecKue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmmoreka [IOK
' Y UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 1 7
OCTOAHHRH SICKTPHACCRHUT TOK 0 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M 6 1 1.5
AUHITTHDIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DIICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PeszepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IIpakTnuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
11 MexaHu4ecKoe IBUKCHUE U CIIOCOOBI €ro 10 1 butmmoreka [IOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
butmmoreka [IOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpaHCHitt https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pazngen 2. Mexanuveckue KoJjeO0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHMHACCIHE ROACOAHHA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnen 3. DileKTpOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bu6muoreka [IOK
' DIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6

Pa3gea 4. CBeToBbIe ABJICHUS
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4.1 3aKOoHBI pACIIPOCTPAHECHUS CBETA 6 2 bubmorexa TIOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
bu6nunoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6emoro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paznen 5. KBaHTOBBIC SIBJICHUSA
bu6nuoreka [IOK
51 Hcmyckanue v MOrIonieHne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7fA1a4a6
bu6mmorexa [IOK
2 1
> CTpoCHIe ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
J€pHbIE PEaKLuu https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnen 6. IloBroputenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpeHue U 0000IIEHNE CONEPIKAHUS 9 5 bubnunoreka IIOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHNOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hdara
Tema ypoka Kontpoabubie | IlpakTHuyeckue uudposbie
n/n Bcero U3YyYeHH S
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
®u3uka — Hayka o npupoze. ABneHus

1 yia o TpHpon 1 07.09.23
TIPUPOIBI

2 | Ousnyveckue SBICHUS 08.09.23
dusnuecKre BEeIMYUHBI U UX U3MEPEHUE 14.09.23
VYpok-uccnenosanue "N3mepenue

4 | TemnepaTypsl MPU TOMOIIH KUIKOCTHOTO 1 1 15.09.23
TEPMOMETpA U AaTYMKa TeMIepaTypbl"”

5 MeTtoapl HayuyHOTO no3HaHUs. Onucanue 1 91.09.23 bu6nuorexa LIOK
(HM3MYECKHUX SIBJIEHHI C IOMOILBIO MOJIENEH R https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka rumoTe3sl:

AIBHOCTH TOJIETA IApHKa, MYIICHHOTO

6 PHIEE, TV 1 1 28.09.23
TOPU30HTAJILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MTycKa"

Crpoenue BemiectBa. OMBITHI,
7 JIOKa3bIBAIOIME TUCKPETHOE CTPOECHUE 1 29.09.23 Bubmorexa ITOK
p P R https://m.edsoo.ru/ff09fe0a
BEIECTBA
bu6mmorexa [IOK

8 BIDKEHHE YaCTHIl BEILIECTBA 1 05.10.23
a H et https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI O

9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1 06.10.23
ra3oB»

10 | ArperaTHbIe COCTOSTHUS BEIICCTBA 1 12.10.23



https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

bubmuorexa [JOK
11 11 13.10.2
O06o006mIenue no pazzaenny «[lepBoHavaibHEIC 3.10.23 httos://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BELIECTBA»
12 Mexanuueckoe aBuxeHue. PaBHoMepHoe u 19.10.23 bubnmoreka [JOK
HEPABHOMEPHOE JBIKCHHE o https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
1 .E 20.10.2
3 Cxopocte. Exummupt cropoctn 0.10.23 https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 P 26.10.23
AUHICT TTH 1 BPCMCHH ABIDReHT https://m.edsoo.ru/ff0a0ae4
but6mmorekxa [IOK
15 | MHeprus. Macca — Mepa HHEPTHOCTH Tel 27.10.23 htts://m.edsoo.ru/ff0a0c10
ILnorHOCTH BeniecTBa. Pacuetr Macchl u bubmuorexa [JOK
16 09.11.23
o0BeMa Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa60paTopHa;.1‘ paborta «OnpeneneHue 10.11.23
TUIOTHOCTH TBEPJIOTO TEJIay
18 Pemenue 3agau mo reme "IlnoTHOCTH 16.11.23 bubmuorexa [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapaKTepUCTHKa B3aUMOICUCTBUS 171123
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGoparopuas pabota «3ydueHue
20 | 3aBucuMOCTH pacTspkeHus (aedopmarium) 23.11.23
MPYXUHBI OT TPHUIIOKEHHOU CHITBD)
21 | SIBnenue tarorenus. Cuiia TSHKECTH 24.11.23
CBsI3b MEX]ly CUJION TSAXKECTH U MAcCOU
22 | tena. Bec Tena. Pemenue 3a1a4 o teme 30.11.23 bubmmorexa [JOK
— . A o https://m.edsoo.ru/ff0al778
Cuna TsxecTn
93 Cuita TsKeCTH Ha APYTrUX IJIaHeTax. 01.12.23 bubnmorexa [JOK

Pu3nyecKre XapaKTEepUCTUKH TUIAHET.

https://m.edsoo.ru/ff0a1502
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but6mmorekxa [IOK

24 U . 7.12.2
3MepeHHe chil. JIHamomeTp 0 3 https://m.edsoo.ru/ff0al8cc
bu6muoreka [IOK
25 B .H 08.12.23
ce Tera. HIEBecoMocth https://m.edso00.ru/ff0al778
CnoxxeHue IByX CUJI, HAIIPABJIECHHBIX 110 bubmuorexa [JOK
26 . - . 14.12.23
OJIHOM mpsiMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 'I')emeHHe faﬂaq 110 TeMe ) 15.12.23
PaBHonelicTBYIOIIAS CHIT
Cuna TpeHus u e€ BuAbl. TpeHue B IpUpoe bu6nmoreka [JOK
28 21.12.23
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «3ydueHue
29 3aBUCUMOCTU CUJIbI TPEHUS CKOJIbKECHUS OT 991223 bu6mmorexa [IOK
CHJIBI IaBJICHHS M XapaKTepa o https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIINUXCS TTOBEPXHOCTEH»
30 PGIHGHI/IGV 3a11a4 Ha (ijeI[eJ'IeHI/Ie 98.12.23
PaBHOJEHCTBYIOIIEH CHJIBI
Pemrenue 3agau mo remam: «Bec Tenay, Eub 1IOK
HOJIMOTEKa
31 r €CKOoe M300pakeHUE 29.12.23
«I'pacpmecroe 130 upa;r( FHE CHI, https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOIEUCTBYIOIIAS] CUIT»
KonTponbHas pabora o Temam:
32 «Mexanuueckoe IBKeHUE», «Macca, 11.01.24
IJIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3o0paxeHue cum, «CHIbDy
Hasnenue. CiocoObl yMEHBIIICHUS U bu6nmoreka [JOK
33 12.01.24
YBEJIIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS ra3a 18.01.24 bu6nmoreka [JOK

oT 00bEMa, TEeMIIEPATYPHI

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaya naBneHust TBEPABIMU TEIAMHU,

bu6muoreka [IOK

35 19.01.24
KUAKOCTSIMU U TazaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJKOCTH U T'a3€, BBI3BAHHOE 95 01.24 bubmuotexa [JOK
JEWCTBHEM CHIIBI TSHKECTH o https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBnenue B 26.01.24 bubmuorexa [JOK
AKUIKOCTH U raze. 3akoH [lackans» o https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 | Coobuaronmecs cocyas! 01.02.24 https://m.edsoo.ru/ff0a2970
. bu6mmorexa [IOK
39 | 'mopaBnuueckuii mpece 02.02.24 httos://m.edsoo.ru/Ff0a3136
40 Manomertpsl. [1opiHeBON KUAKOCTHBIN 08.02.24 bubnuorexa LIOK
Hacoc https://m.edsoo.ru/ff0a3136
41 ATmocdepa 3emMiiu U MPUIMHBI €€ 09.02.24 bubnmoreka [JOK
CyIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 B LA 15.02.24
ec Bo3ayxa. ATMocepHOe TaBICHHEC 5.0 https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHoro napiaeHus. OnbIT bubmmorexa [IOK
43 16.02.24
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO TABJICHUS OT bu6muoreka [IOK
44 22.02.24
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
bapomeTtp-anepouns. ATmocgepHoe bubnuoreka [IOK
45 24.02.24
JIaBJICHUE Ha Pa3JIMUHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue fanaq o Teme " ATMochepHoe 01.03.24
JIaBJICHHC
JlelicTBuE KUIKOCTH U Ta3a HA BuG OK
47 | morpy>eHHOE B HUX TeJ0. ApXuMeI0Ba 02.03.24 | CHoAOTERA B

cHhlia

https://m.edsoo.ru/ff0a3276
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JlaGopartopnas padota «OnpeneneHue

bubmuorexa [JOK
4 i i i 1 7.03.24
8 | BEITAMKHUBAOIICH CHIIBI, IEUCTBYIOIICH Ha 07.03 htts://m.edsoo.ru/ff0a3afe
TEJO, OTPYKEHHOE B )KUIKOCTH
Jlaboparopnas paboTa o Teme
«HccnenoBaHre 3aBUCUMOCTH Beca TeJia B bubmuorexa [JOK
49 R . 1 09.03.24
BOJIE OT 00bEMA MOTPYIKEHHOH B JKHUIKOCTh https://m.edsoo.ru/ff0a3514
JaCcTH TeNa»
bu6muorexa [IOK
50 | II 15.03.24
HABate et https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoncrpyupoBanue
51 | apeomeTpa Wi KOHCTPYUPOBAHUE JIOJKH U 1 16.03.24
onpeeneHue e€ rpy30no01bEMHOCTH"
Pemenue 3amau no temam: «IlnaBanue B 1OK
noNuoTeKa
52 .B 22.03.24
CyJIOB oznyxonnaBaHHue», «JlaBnenue httos://m.edsoo.ru/f0a3654
TBEPABIX TEJ, KUJIKOCTEH U Ta30B)»
53 KonTponbhas pabora HOVTCMC «laBnenue 93.03.24
TBEPABIX TN, KUAKOCTEH U ra30B»
but6mmoreka [IOK
54 | Mexanuueckas pabota 05.04.24 httos://m.edsoo.ru/f0a3f82
bubmuorexa [JOK
55 M .E 06.04.24
OHHHOCTD. BAMHHHE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 YpOK-Hccnef[OBaHHe ”P?cqéT MOH_IHOCTI/I:‘ 1 12.04.24
pa3BUBaeMoOM IpU MOIbEME 10 JECTHULIE
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue 13.04.24
CWJI Ha pblYare
Pbruaru B TexHuKe, OBITY U IPUPOJIE.
58 | JlabopaTtopHas pabota «HMccnenoBanue 0.5 19.04.24 bubmorexa TOK

YCJIOBUI paBHOBECHS PbIYara

https://m.edsoo.ru/ff0a478e
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Pemenue 3a1a4 1mo TemMe «Y CJIOBHUSA bu6muoreka [IOK
59 1 20.04.24
PaBHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesnoro neicTBust
60 | mexanusma. JlaboparopHas pabota 1 0.5 26.04.24
«M3mepenne KIIJl HakTOHHOHN TIIOCKOCTH»
61 Pemenue 3agau no reme "Pabora, 1 97.04.24 bu6mmorexa [IOK
MottHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas sHeprus. Kunernueckas u 1 03.05.24 bu6nmoreka [JOK
MOTEHIATbHAS YHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [JOK
1 4.05.24
63 | 3aKOH COXpaHECHUS MEXaHHUYECKON SHEPTUU 04.05 httos://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIepUMEHTAILHOE OTPEICTICHUE
64 | U3MEHEeHUs KUHETUYCCKON 1 1 1 08.05.24
MOTCHIINATBLHON YHEPTHH MPU CKATHIBAHUU
TeJa 10 HAKJIOHHOM MJI0CKOCTH"
65 KonTponbhas pabota no teme «Pabora u 1 10.05.24
MOIIHOCTb. DHEPI U
PesepsHblii ypok. Pabota ¢ Tekctamu 1o bubnuorexa LIOK
66 | 1 17.05.24
Teme "MexaHn4ecKoe IBUKCHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ Tekctamu o
67 | Teme "JlaBiieHHE TBEPABIX TEII, KUIKOCTCH U 1 18.05.24 bubmorexa [TOK
" pA > A T https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepeHsblii ypok. Paborta ¢ Tekctamu 1mo 1 25 05.24
teme "Pabota. MomnocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME
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8 KUIIACC

KosnuyecTBo 4yacos DJIEeKTPOHHbBIE
Ne Hara
Tema ypoka Kountpoubnbie | [IpakTuueckue uugposeie
n/n Bcero U3YYeHH S
padoThI padoThI o0Opa3oBaTeJIbHbIE
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
1 KHHETHIECKOU TEOPHUH U UX OIILITHEIE 1 bubmmorexa [OK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mopaenu TBEPOTO, )KUIKOTO B Ta3000pa3HOTrO 1 bub6mmoreka [JOK
COCTOSIHUM BeIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUN BEIIECTBa HA OCHOBE 1
MOJIOKEHUH MOJICKYJIIPHO-KUHETUYECKOM
TEOpUH
bubmuorexa [JOK
5 Kpucrammuueckue u amopdhHEIE TeIa 1
P pb https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUISIPHOCTb. 1 bu6nmoreka [JOK
[ToBepXHOCTHOE HATSIKEHHE https://m.edsoo.ru/ff0a5530
7 TermmoBoe pacHuIUpeHne U CKaTUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepartypa. CBs3b TEeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHSI YaCTHII
9 Buytpennsis aueprus. Crioco0bl N3MEHEHUs 1 bubnuorexa LIOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
Bbubmumoreka IIOK
10 Buas! Teronepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpok-koHpepenus "[Ipaktuueckoe

11 HICIOJIL30BaHNE TEIUIOBEIX CBOMCTB BEIIECTB U bubmmorexa [JOK
https://m.edsoo.ru/ff0a65c0
MaTepHalioB B LENAX dHEprocoepexeHus"
12 | KonuuecTBo TEMIOTHL. Y enbHas TEIIOEMKOCTh Bubmmorexa [JOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TeI0BOTO Oananca. TernmooOmMeH u bu6nmnoreka [JOK
TEIJIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccnenoBaHue siBIeHUS
14 TEIJI000MEHA MPU CMENIMBAHUN XOJI0THON 1 bubmmorexa [OK
. " https://m.edsoo.ru/ff0a6a98
ropsiueil BoJpl
PacueT konmuvecTBa TEIUIOTHI, HEOOXOIUMOTO
15 JUUIsl HAarpEeBaHUs TeJla U BbIACIISIEMOTO UM MpU
OXJIKICHUU
16 JlabopaTopHast pabota "OnpeaeneHue yaeabHON bu6nmoreka [JOK
TEIIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 | DHeprus TorumBa. Y AelbHAs TETUIOTa CTOPaHUs bubmmorera [JOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpIEBAHNE KPUCTAIUIUYECKUX bu6nmoreka [JOK
Tell. Y IenbHas TEIUIOTAa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "OmnpenencHue yaeabHON bu6nuoreka [IOK
TEIUIOTHI IIJIaBJIEHUS Ibaa" https://m.edsoo.ru/ff0a72fe
bu6mmorexa [IOK
20 [TapooGpazoBanne u koHneHcanus. Mcmapenue httos://m.edsoo.ru/f0a740C
Kunenue. Y nenbHas Temiora napoodpa3oBaHus
bubmuorexa [JOK
21 Y KOHJIEHCALlMU. 3aBUCHMOCTb TEMIIEPATYPbI

KUIICHUA OT aTMOC(I)epHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢
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22

Brnaxxnocts Bo3zmyxa. Jlaboparopnas padora
"OnpeneneHne OTHOCUTETHFHOM BIAYKHOCTH
BO3qyXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3a1a4 Ha onpeiesIieHUE BIAKHOCTH
BO3JIyXa

24

[TpuHIUTIBI paOOTHI TETIIIOBBIX JIBUTATENICH.
[TapoBas Typ6una. /[BUrarenb BHyTPEHHETO
CropaHus

25

KIIJI renoBoro asurareis. TemnaoBeie
JIBUTATEJTN M 3aIIUTa OKPYKAIOIIEH CpeIbl

bu6mrorexka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U NIPEBPALLEHUS SHEPTUU B
TEIJIOBBIX IIpoLieccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"TenoBele siBiIeHUs. MI3MeHeHne arperaTHbix
COCTOsiHUH BemecTna”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota no teme "TeroBsie
sBieHMs. MI3MeHeHue arperaTHbIX COCTOSHUM
BenrecTna"

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

29

Onextpuszanus Tel. J[Ba poja 3JIeKTpUUECKUX
3apsA0B

30

VYpok-uccienoBanue "DieKTpU3aIus Tel
WHIYKIMEN U NTPU CONTPUKOCHOBEHUH"

31

B3aumonelicTBue 3apsiKeHHBIX Tell. 3aKOH
Kymona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuueckoe nosue. HanpsokeHHOCT
JNEKTpAYECKOro nois. [IpuHnun cynepno3unun
ANEKTPUYECKUX MOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenn SJICKTPHUYCCKUX 3aps10B.

33 .
DneMmeHTapHbIi 3apsa. CTpoeHue atoMa
34 [IpoBOAHMKY M TUANEKTPUKH. 3aKOH bu6nuoreka [IOK
COXPaHEHUSI HNEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mMprUMEHEHNE CBONCTB bu6nmnoreka [JOK
ANEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUN TOK, YCIOBUS €T0
36 | cymecTtBoBaHUs. VICTOYHUKH 3JIEKTPHUYECKOTO Bubmmorexa [JOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 | JleHcTBUS SIEKTPUIECKOTO TOKA bubnmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlelicteue
38 | PIEKTPUYECKOTO TOJIST HAa MPOBOITHUKHU 1 1
JTADIICKTPUKH"
39 DNEeKTPUUECKUN TOK B METAJUIAX, )KUIKOCTIX U bu6muorexa [IOK
raszax https://m.edsoo.ru/ff0a9838
40 | DrnexTpuyeckas 1enb 1 e€ COCTaBHbBIC YaCTH
41 Cwuita Toka. JlabopaTtopHas pabora "M3mepenue 05 bu6nmoreka [JOK
U peryJupoBaHue CUIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DexTpuiecKoe HampsokeHue. BonbTmerp.
42 | JlabGopaTtopHas pabota "U3mepenue u 0.5 bubmmorera [IOK
| https://m.edsoo.ru/ff0a9e14
peryjaupoBaHUe HAMIPSKEHUS
43 CornpoTHBIIeHHE POBOAHUKA. Y IETHHOE bu6nmoreka [JOK
COIPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTh
44 | IEKTPHIECKOTO COMPOTHBIICHHA POBOIHHKA 1 bubnmorexa [JOK

OT €TI0 AJIMHBI, TUIOIIAaAX IMMOMEPEUYHOTO CCUCHUS
u Matepuana”

https://m.edsoo.ru/ff0aa738
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3aBHCUMOCTb CHJIBI TOKA OT HaNpsHKeHUs. 3aKOH

bu6muoreka [IOK

45
Oma a1 yyacTka 1nenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "HccnenoBanue
4G | 3@BUCHMOCTH CHIIBI TOKa, HAYILEro Hepes bubnmoreka [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3nuctope”
47 [TocnenoBaTensHOE U MAPATUIETEHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHast pabota "IIpoBepka mpaBuia
48 cnomzﬂmp}lan I:meﬁnﬁ npn ncI:cnenIc))BaTeanOM Bubnmorexa [IOK
P P " https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
Jlaboparopnas pabota "[IpoBepka mpaBuia ass
49 | cuiibl TOKa IpY MapajuieIbHOM COSTMHEHUU Bubmmorexa [IOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3agau Ha mpumeHeHue 3akoHa Oma bu6nuoreka [IOK
JUISL Pa3JIMYHOTO COEMHEHUS] TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOILTHOCTH AJIEKTPUUECKOTO TOKA. bu6nmoreka [JOK
3akoH [xxoyns-JIenua https://m.edsoo.ru/ff0ab124
52 JlaboparopHnas padota "Onpenenenue pabOTH 1 bu6nuoreka [JOK
MOIIIHOCTH 3JIEKTPUUECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTprUYecKue Lenu 1 MoTpeOuTenu
53 | anekTpuueckoi sHepruu B 6pTy. Kopotkoe Bubnmorexa [IOK
P P Y- RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJILHOU PabOTE MO TEME
54 "DnekTpudecKue 3apsaasl. 3apsKCHHbIE TEIa U bubnuoreka [JOK

X B3aumonaeicTBusa. I1ocTOSHHBIN
3JIEKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0abd2c

KonTponbHas pabota no teme "DnekTpuueckue
3apsiibl. 3apsOKEHHBIE TeJa U UX

but6mmoreka [IOK

55
B3auMOACUCTBUSA. [I0CTOSHHBIN JIEKTPUUYECKUI https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTosTHHBIE MATHUTEI, UX B3aHMMOICHCTBHE
57 VYpoxk-uccnenopanue "N3yuenue nonei 1 bu6nuoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarunutHoe noje. MarautHoe nosie 3eMiu U bu6nmoreka [JOK
€ro 3HauYeHHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OneIT OpcTena. MarautHoe mosie
59 | a;mexTpuueckoro Toka MarHuTHoe moJe bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTyIIKH C TOKOM
[IpuMeHeHue IeKTPOMAarHuTOB B TEXHUKE.
60 JlaGopatopnas padora "U3yueHue neiicTBus 0.5 bubmorexa LOK
PatopHaZ p i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNEeKTPOABUTATENH TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUTATENICH B
61 | TeXHUYECKHX YCTPOWCTBAX M HA TPAHCIIOPTE bubmmorexa [JOK
yerp " P pre- https://m.edsoo.ru/ff0ac86c
JlaboparopHas padota "KoHcTpyrpoBaHue u
u3y4eHue paboTsl AieKTpoaBUraTens"
62 Omnbitel Dapanest. 3aKOH ANEKTPOMArHUTHOM
uHaykiuu. [Ipasuio Jlenna
DnekTporeHeparop. CrocoObl MOTyUeHUs
63 | snmexTpuyecKor SHEPTrUu. DIEKTPOCTAHIINN HA
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU
64 [TonrotroBka Kk KOHTPOJILHON paboTE MO TeMe

"DeKTpruYeCKre U MarHUTHHIE SIBJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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65 KonTtponbHas paboTa mo Teme "DneKTpudecKkue 1 bubnmoreka [JOK
Y MarHUTHBIC SBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme 1 bu6nuoreka [IOK
"TennoBeie siBaeHU" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo teme 1 bu6nmnoreka [JOK
"[locTOSIHHBIN A1EKTpUYECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sIBiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



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

9 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Jara
Tema ypoka Kontpoabubie | IlpakTudeckne ungpoBbIe
n/n Bcero H3Yy4YeHHsI
pa6oThI padoThI o0Opa3oBaTeJIbHbIE
pecypchbl
1 Mexanudeckoe nBuxeHrne. MarepuaibHas 1
TOYKA
5 Cucrema orcueta. OTHOCUTEIBLHOCTD 1 butmmoreka [IOK
MEXaHUYECKOI0 JABMIKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSMOJIIMHEMHOE JBUKESHUE 1 bubmmorexa [TOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPAMOIMHENHOE IBUKCHUE. 1
CpenHsis 1 MTHOBEHHAs CKOPOCTh
5 [IpsiMonMHENHOE pAaBHOYCKOPEHHOE 1 bubmuorexa HOK
JBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOIMHENHOTO
6 paBHOYCKOpPEHHOT0 IBMXeHus. [ paduk 1
CKOPOCTH
JlabopaTtopHast pabota "Onpenenenue
7 CKO peHI/ISI? Tenf pu aBHopCKO €HHOM 1 1 bubmorexa [JOK
YEKOP PP . YCKOP | https://m.edsoo.ru/ff0adb18
JBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH
8 CBoOoaHoe magenue teir. OnerTe! [amnnes 1
PaBHOMEpHOE ABMKEHNE TIO OKPYKHOCTH.
9 Ilepron v yactora obpatenus. JIuneitnas u 1 bubmorexa LOK
P P ’ https://m.edsoo0.ru/ff0ael176
yIJIOBasi CKOPOCTH
10 | LleHTpOoCTpEeMHTEILHOE YCKOPECHHE 1
. bubnuorexa [JOK
11 | Ilepssrii 3akoH HetoToHa. BexTop cuibl 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 BTtopoii 3akon HeroTona. PaBHoieiicTByromas bu6nuoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 | Tpernii 3akon HetotoHa. Cyneprno3ulius cui httos://m.e dsogru /6026982
14 Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ]f?tilfglj[;?:;iggif%eca ’
16 | Pemenue 3amau o treme «Cuia ynpyrocTtum»
17 JlabopaTtopHas pabota «OrnpeaeieHue bubnmnoreka [JOK
YKECTKOCTH MIPYKHUHBD) https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 | Cuna e https://m.edsog ru/ff0af738
bubmuorexa [JOK
19 | Pemenue 3agau no reme «Cuiia TpeHUS» https://m.e dsogru /f0afa26
20 JlaboparopHas pabota "OnpeneneHue bubnmnorexa HOK
KO3 pUIIHEHTa TPEHUS CKOIBKEHU" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad no teMe "3axkoubsl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia Tpenus” https://m.edsoo.ru/ff0afb8e
99 Cuia TSHKeCTH U 3aKOH BCEMUPHOTO bubnmnorexka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepenuus " JIBuxeHne TET BOKPYT
23 | rpaBuTanonHoro rnerrpa (ComHeuHas
cucrema). ['amaktuxu"
24 Pemenue 3agad no teme "Cuina TSHKECTH U bubnuorexa [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
95 [IepBas kocmuueckas ckopocTtsb. HeBecomocTh bubnmnoreka [JOK

U NIEpErpy3Ku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecue mMaTepuaibHOW TOUKH.
AbcomotHO TBEpOE Teno. PaBHOBecHe

bu6nmoreka [IOK

26
TBEPIOTO TeJIA C 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27 | MowmeHnT cuibl LlenTp TsDKEeCTH
28 Pemenue 3aga4 mo reme "MOMEHT CHJTBIL. bubmuorexa [JOK
Hentp TsikecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTEe MO TEME
29 "Mexanuueckoe nBuxeHue. Bzaumonaeicteue bubmorexa HOK
. A ’ A https://m.edso0.ru/ff0b0408
TeN
KonrtponsHas pabota mo teme
30 "Mexanunueckoe BuxeHue. Bzaumopaencteue bubmmorexa [JOK
. 8 ’ A https://m.edsoo.ru/ffOb06ec
TeN
Nmnynsc Tena. UMmynec cuisl. 3aK0H
31 | coxpaHEHUs UMITYJIbCA. YTIPYroe U HEYIPYyroe bubmorexa HOK
P . y -7 1pY yupy https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
32 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS bubmnoreka LIOK
nMIrysibca' https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHnus "PeakTuBHOE IBMKECHUE B
IIPUPOJIE U TEXHUKE"
bu6nmoreka [IOK
34 | MexaHnueckas paboTa ¥ MOIITHOCTh
P B https://m.eds00.ru/ff0b0as4
35 Pabota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubmmorexa [JOK
CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenennue padboTh
36 | cuIIBI TPEHUS MPU PABHOMEPHOM JBHIKEHUHN

TeJa 10 TOPU30HTATBHON TOBEPXHOCTH



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Cas13b 3HEepruu u padoTsl. [loTeHnmanbHas

37
SHEPTUs
38 Kunernueckas sneprus. Teopema o bubmmoteka [IOK
KHHETUYECKON YHEPIUU https://m.edso0.ru/ff0b0c32
39 | 3akoH COXpaHEHHs YHEPTUU B MEXaHUKE
40 JlaboparopHas pabota «/3y4deHne 3aKoHa bu6muoteka [IOK
COXPAHEHUS JHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOC IBUKESHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Koiebanus. BeiHyX1eHHBIC bubnmnorexka HOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 | MaremaTH4eCKU U TIPY>KUHHBIN MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTb MEPUO/IA
44 | xoneOaHMI OT )KECTKOCTH MPYKUHBI U MacChl bubmorexa [JOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue sHEPrUn MPU MEXAaHHUECKUX
KoJIeOaHUAX
JlaGopaTtopHas pabota «OnpeaeneHne
46 qaCToprl Hpne IfO a Kone6aim71 MPY>KUHHOTO bubsmorexa HOK
proA 24 https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HesaBI;Icleocmpne Hoj1a IfOJIeé)aHI/Iﬁ rpysa bubmorexa LHOK
proa py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanudeckue BoaHbI. CBONMCTBA
48 | mexannueckux BoJH. [IpogonbHbIE 1 bubmmorexa [JOK
i e https://m.edsoo.ru/ffob21fe
TOTIEPEYHBIE BOJTHBI
49 Ypok-koH(pepeHus "MexaHn4ecKrue BOJTHBI B

TBEpOM Tele. CeiicMuiecKkre BOJIHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

Ypok-uccnenosanue "Habmonenue

o1
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTb 3ByKa M BHICOTA TOHA.
AKyCTUYECKUH PE30HAHC
53 VYpoxk-koupepenuus "YapTpasByK u bubnuoreka [IOK
nHOPa3BYK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
Tp P
54 | "3akoHbl coxpaHeHHs. MexaHu4yeckue bubmmorexa LOK
P " https://m.edsoo.ru/ffOb25f0
KOJIeOAHUs U BOJHBI
KonrtponbHas pabota no teme "3aKOHbI
55 | coxpaHeHus. Mexanudeckue kolebanus u
p
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIe. bubnmnoreka [JOK
DNIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 | CpoiicTBa 3EKTPOMAarHUTHBIX BOJH
VYpoxk-koudepennus "[kara
bubmmoreka [IOK
58 | smekTpoMarHMTHBIX BOJH. Mcmons3oBanme 1
TP
. " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydeHue cBONCTB
59 | 3MeKTPOMAarHUTHBIX BOJH C TOMOIIBIO bubmmorexa [JOK
R | https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TelleoHa
60 Pemenue 3a1au Ha onpeaeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJneKTpoMarHuTHas npupoza ceera. CKopocTb bubmuorexa [HOK

cBeTa. BoiHOBEIE CBOMCTBA CBETA

https://m.edsoo.ru/ffOb31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [IpsmonuneitHoe

62 acpocTpaHenue csera. 3atMenus CoiHIa u bubmorexa LOK
pactpocip ' https://m.edsoo.ru/ff0b3658
JlyHb1
3aKkoH oTpakeHus cBeTa. 3epkaia. Pemenue

63 3a7a4 Ha IpPUMEHEHNE 3aKOHA OTPAKEHUS bubnnorexa LIOK

p P https://m.edsoo.ru/ffOb38c4
cBeTa

64 [Ipenomnenne cBera. 3aKOH NPEIOMIIEHUS bubnuoreka IIOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnons30BaHue MOJIHOIO BHYTPEHHETO bubmmorexa TIOK

yIp https://m.edsoo.ru/ffOb3c5c
OTpPaKCHUS B ONITHYECKUX CBETOBOIAX
JlaboparopHas pabota "HccnenoBanue

66 3aBUCHMOCTH yTJIa IPEIOMJICHHUSI CBETOBOTO
Jyda OT yIJia MMaJIcHus Ha rpaHulle "Bo3ayX-
crexino""

Ypok-koHpepenus "Vcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBA3b"
bu6mmorexa [IOK
68 JIuusel. OnrTnyeckast cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nuoreka [IOK
69 ITocTpoenne n300paxxeHU B INH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopnas padora "Onpeneneaue
70 | ¢ox IC)HOFI()) aCfTOSIHI/IS{ u oiTquCKoﬁ CHJIBI Bubnnorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparomIei TUH3BI
71 Ypok-koHpepenius "OnTudeckre TMH30BbIC bubmuotexa [JOK

puoopsI"

https://m.edsoo.ru/ffOc0a7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0c0a7e

butmmoreka [JOK

72 | I'ma3 kak onTuYeckas cucreMa. 3peHue httos://m.edsoo.ru/fObA684
73 VYpoxk-koupepenuus "ledpexts! 3penus. Kak
COXpaHMTH 3peHue"
Paznosxxenue 6emoro ceeta B cieKTp. OMbITHI
74 Hrrotona. CroxeHue CrieKTpaabHbIX 1BETOB. bubnmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
Jucnepcus ceera
JlaGopatopHas pabota "OnbITH 1O
75 pasnoKeHUIo OEJIoro CBeTa B CIIEKTP U bubmuorexa [HOK
BOCHPHUATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
Ha0JII0/IEHNH Yepe3 BETOBbIE (PUILTPHI"
76 VYpoxk-npaktukym "BosgHOBBIE CBOMCTBA CBETA!
nucnepcust, uHTepdepeHus u audpaxms”
77 OmneiTel Pe3epdopna u mianeTapHas MOJICTb bubnmnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 | Ilocrynatsl bopa. Mogens aroma bopa
79 Hcnyckanue v NOrIOLIEHNE CBETa AaTOMOM. bubnmnorexa [JOK
KBantbl. JIuHeiuaTbie CIEKTPBI https://m.edsoo.ru/ffOcl144c
80 Ypok-npaktukym "HaOnroneHne CriekTpoB bubnmnoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE U €€ BUIIBI Bubmaorexa ITOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJEeNb https://m.edsoo.ru/ff0c18ac
83 | PaanoakTuBHBIe npeBpaiieHus. M3oToms bubmmorexa LOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no teme: "PaninoakTuBHbIE bubmuorexa [JOK

npeBpaieHus"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
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85

[Tepuon nonypacnana

VYpoxk-konpepenuus "PagroakTuBHbIE

bu6nmmoreka [IOK

86 W3IIy4eHUs B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakunu. 3aKOHbI COXPAHEHUS bubmuorexa [JOK
3apsI0BOTO U MaCCOBOT'O UHCEIT https://m.edsoo.ru/ff0cl1c58

88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b MacChI bu6muoteka [IOK
U DHEPrUuu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "Snepueie peakiyun'

90 Peakiuu cunTesa u nenenus saep. Mictounuku bubnmnorexa [JOK
sHeprun CoJiHIIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SAnepHas sHepreTHKa.

91 | [leticTBHsI paJlOaKTUBHBIX M3TyUYCHUN Ha
JKVBBIE OPTraHU3MBbI"

[ToaroToBka K KOHTPOJILHOU PabOTE 1O TEME

92 "DeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KonTponbhas pabora 1o teme

93 "DeKTpOMarHuTHOE TOJIE.
DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
siBIeHUS"

94 [ToBTOpenue, o600menue. JlabopaTopHbie bubnmnoreka [JOK
paboTsl o Kypcey "Bzaumoneticteue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, o6o0meHue. Pemenne

95 | pacueTHBIX U KaYECTBEHHBIX 3a/1a4 110 TEME bubmmorexa [JOK

"TennoBeie mporecchl”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
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[ToBTOpenue, o6ob6meHue. Pemenne

96 ACYCTHBIX Y KAaYCCTBCHHBIX 33J1a4 110 TEME 1 bubmorexa HOK

p . A https://m.edsoo.ru/ff0c2a22

"KIIJI TemIoBsIX aBUrareici"

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [JOK

97 pacUYeTHBIX U KaYeCTBEHHBIX 3aJ71a4 110 TEME 1

" " https://m.edso0.ru/ff0c2b30

KII] anexTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bu6muoteka [IOK

paboTsl o kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600menne. PaboTa ¢ TekcTamu 1 bubnmnoreka [JOK

1o Teme "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTopenue, o600menue. Pabora ¢ Tekctamu 1 bubnunoreka [IOK

o TeMe "Konebanwust u BOITHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6061menue. Pabora ¢ Tekcramu 1 bubnmnoreka [JOK

1o Teme "CBETOBBIE SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1

no Teme "KBaHTOBas U siaepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YHEHUKA

1. ®usuka 7 xinacc: 6a30BbIif ypoBeHb: yueOHuk/ .M. Ilepbiukun, AWM. MBanoB. — Mockaa:
[Ipocsemenue, 2023.

VYuebnuk: dusuka § kiacc: 6a3oBblil ypoBeHb: yueOHHK/ .M. Ilepsiukun, A.U. MBaHoB. —
Mockga: IIpocsenienne, 2023.

VYuebnuk: @usnka 9 kiacc: 6a30Bblii ypoBeHb: yueOnuk/ .M. [leporkun, AWM. MBanos, M.A.
ITerpoBa— Mocksa: IIpocsemenne, 2023.

METOAUYECKHUE MATEPUAJIBI JIUIAA YYUTEJIA

1. Kupuk JI.A. Meronnueckue matepuaisl. ®usuka. 7xi1. — M.: Unekca, 2021.

2. CoopHuK TecTOBbIX 3aaHuii o gusuke. 7 kiacc /Coct. H.K. Xannanos, T.A., XanHaHoBa. M.:
BAKO, 2021.

3. A.E. Mapon, E.A. Mapon. [Junaktuueckue matepuanbl. Gusuka. 7ki1.: yaeOHO-METOIHIECKOE
nocobue.— M.: [Ipoda, 2020.

4. E.I'. MockoBkuHa, B.A. BonkoB. CoopHuk 3ama4 no ¢pusuke. 7-9 knaccsl. - M.: BAKO, 2017.
5. Kupuk JI.A. Pa3zHOypOBHEBBIE CaMOCTOSATENbHbBIE U KOHTpoJibHBIE paboThl. PI'OC. dusuka.
7xn. — M.: «Hnexcay», 2019.

6. JI.O. 'eanenmreiin, JI.A. Kupuk, .M. I'enpdrat 3amaun mo ¢pusmke 11t OCHOBHOM IIKOJIBI C
npuMepamu peuienus. 7-9 knaccol./ mog pen. B.A. Opnosa — M.: Unekca, 2016.

7. J1.D. 'eanenmreiin, JI.A. Kupuk, .M. I'enpdrar Pemnienne kmo4yeBsIx 3a1a4 1Mo Gusuke 1is
OCHOBHOM IIKOMBI. 7-9 knaccel. — M.: Miaekca, 2016.

8. E.A. Mapon OmnopHble KOHCTIEKTHI U pa3HOYpOBHEBBIE 3aaanus. Pusuka. 7 kinacc. — CI16: OO0
«BukTtopus mwirocy, 2019.

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
7 KJ1ace

https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/
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https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/

OcHameHue y4e0HOro nmpouecca no pusuke
yueOHO-1a00paTOPHBIM 1 KOMIILIOTEPHBIM 000PY10BAHUEM

Jlnst 0OydeHusl yyaluxcs B COOTBETCTBHH C MPOrpaMMoii 0a30BOr0 M3y4eHUs: (PU3HKU
HE00X0IMMa peastu3alus JesITeIbHOCTHOTO MOIX0/1a B 00YYEeHUH, KOTOPBIH TPEeOYET OCTOSTHHOM
omopel Tporecca oO0ydeHus (U3MKE Ha JEMOHCTPAIIMOHHBIM AKCIIEPUMEHT, JaOOpaTOpHbBIE
pa6OTI)I N OIIBITBI, BBIMMOJIHACMBIC YUAIlITUMUCA. Kabuuer (1)I/I3I/IKI/I TUMHA3UU OCHAIICH ITIOJIHBIM
KOMIIJICKTOM JACMOHCTPALIMOHHOTO U na60paT0pH0r0 OGOpy,ZLOBaHI/ISI B COOTBCTCTBUH C ICPCUHEM
y4eOHOro 000pya0BaHMs 110 GU3KKE ISt OCHOBHOM IIKOJBI.

JleMoHCTpariMoHHOe 000pyI0BaHHE O00ECIIeUYNBAaET BO3MOXKHOCTh HAOJIOJACHHUS BCEX
M3y4aeMbIX SIBJIEHUI, BKIIIOUEHHBIX B pabouyto mporpamMmy no ¢usuke. [Ipu 3Tom ncnosnpsiyrorcs
- KJIACCUYECKUE H3MEpUTENIbHbIE MPUOOPHI U COBpEMEHHBbIE LU(POBbIE CPEJCTBA HU3MEPEHUS
(U3NYECKUX BETUYHH.

Hcnonb3oBaHre TeMaTUYECKUX KOMIUIEKTOB J1a00OpPaTOPHOTO 000PYIOBAHMS IO MEXaHHUKE
Y MOJICKYJISIPHOM (PU3HKe, DIICKTPUYIECTBY M ONTUKE, ITUPPOBOH JIaOOPaTOPUH 1O PHU3HMKE IIEHTPa
«IIxoIbHBIN KBaHTOpI/IYM» IMMO3BOJIICT OPraHMU30BaTh BBIINOJHCHUC JACMOHCTPALIMOHHOIO M
(pOHTATBHOTO SKCIIEPUMEHTA, Ta00PATOPHBIX M MPAKTUYECKUX padoT, a TAaK)Ke CIIOCOOCTBYET:
(hopMHUPOBaHHUIO OOIICYYCOHOTO YMEHHUS - MOJAOUPATh 00OPYIOBAaHUE B COOTBETCTBHH C IICIBIO
MIPOBEICHUSI CAMOCTOSTEIIbHOTO UCCIICIOBAHNS;
MIPOBEACHUIO IKCIIEPUMEHTAIBHOM pabOThI Ha JIIOOOM ATare ypoKa;
(OpMHUPOBAHHUIO UCCIIETOBATEIBCKUX YMEHUIA.

B npornecce hopmMupoBaHus IKCIIEPUMEHTATBHBIX YMEHUHN 10 (PU3UKE yUAIIUHCS YUUTCS
MPECTABIATH HHDOPMAITHIO 00 UCCIICTOBAaHUU B YETHIPEX BHUIAX:

B BepOajIbHOM: OIMCHIBATh JKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb 3KCIEPUMEHTA,
(uKCUpOBaTh BHUMAaHHE HAa U3MEPSIEMbIX (U3NICCKUX BEIMYNHAX, TEPMHUHOJIOTHH;

B TaOJIMYHOM: 3aTIOJTHSTH TaOJUIIBI JJAHHBIX, JISXKAIIUX B OCHOBE IIOCTPOCHUS IpauKoB (TIPH ITOM
y yYaluxcsi BO3HUKAET MEPBUYHOE MPEICTaBICHHE O MacIiTabax BEJIMUNH);

B TpauuecKoM: CTPOUTh TpadUKHd IO TaOJUYHBIM JaHHBIM, YTO IIO3BOJISIET TEPEUTH K
BBIZIBUKCHHUIO TUIIOTE3 O XapaKTCPEC 3aBUCUMOCTH MCIKIAY (1)I/I3I/I'-I€CKI/IMI/I BCIIMUYNHAMU (HpI/I 3TOM
YUUTCIIb IMOKA3bIBACT IMPEUMYIICCTBO B BHU3yallW3alluU 3aBUCHUMOCTEN MCXKAY BCIWYNHAMMU,
HaTJIITHOCTh U MHOTOMEPHOCTB);

B aHAJIUTHUYECKOM (B BUAC MAaTEMATHNYCCKUX ypaBHeHHﬁ): MMPUBOAUTH MATCMATHYCCKOC OIMMCAHUC
B3aMMOCBS3U (PU3NYECKUX BEITUYHH, MaTeMaTHYeCKoe 00O00IIeHHE MOTyYeHHBIX PEe3YyIbTaTOB.

KommiekT o0opyaoBanust Gu3nueckoro KabMHeTa COCTOUT U3 CICAYIOUMX MO3ULIHIMA:
Y4eOHO-MeToIMUeCKass JmTepaTypa 1o ¢(usuke (y4eOHUKH, 3aJa9HUKH, JIUIAKTHYSCKUC
MaTepHaIbl, CIPaBOYHAs JIUTEPATYPA).

Texnuueckue cpencrtBa OOy4YeHHs - TMEPCOHAIBHBIA KOMIBIOTEpP € BbIXoJoM B HHTepHer,
WHTEpaKTUBHAs TAHEb, MOOMIIbHBIN KOMITbIOTEPHBIN KJIacc.

KomruiekT anexrpocHadxenns kabuHeTa (pU3uKy.

[TpuGopsl AMIsi AEMOHCTPAIIMOHHBIX OIBITOB (MPHOOPHI OOIIET0 Ha3HAYCHHS, HPUOOPHI II0
MEXaHUKe, MOJIEKYJIIPHON (U3UKE, FTEKTPHUECTBY, ONTUKE U KBAHTOBOW (hU3HKE)
KomMnbrotepHas u3smepurenpHas CUCTEMA.



6. IlpuGops! 11t GpOHTATBHBIX Ja00OpPaTOPHBIX PAOOT U OMBITOB (HAOOPHI 00OPYIOBAHUS IO BCEM
TeMaM Kypca QU3NKHN).

7. ba3oBas (o0si3aTenbHasl) 4acTh W JOMOJHHUTEIbHOE OOOpynoBaHme IeHTpa «Todka poctay
«Ixonpueiii KBanTtopuym». ba3oBas 4acth cocToUT U3 HMUGPOBBIX JATYMKOB U KOMIUIEKTOB
COMYTCTBYIOIIMX  JJIEMEHTOB Il  OMNBITOB IO MEXaHWKE, MOJIEKYJISIpHOH  (usuke,
JJIEKTPOIMHAMHUKE W onTuke. [lomomuurensHoe oOopynoBaHue (NMPOPUIBHBIA KOMIUIEKT) -
nudposas nabopaTtopus 1o (HU3MKe: OAUH OECIIPOBOAHON MyabTHAATUYMK Releon Air «Pusuka-
5», mporpammHoe obecnieueHre Releon Lite u nByXkaHanbpHas MpUCTaBKa - ocuuiorpad.

8. IIpuGops! A NPAKTUKYMOB.

9. IlpunamyiexHoctd s ONBITOB. (JIabopaTtopHble NpHUHAIEKHOCTH, MaTepuaibl, IOCYyAa,
UHCTPYMEHTBHI)

10. Mogxenu.

11. Ieyatnpie mocobus. (Tabmuipl, pa3gaTouyHble MAaTEPUATIBI).

TeMaTHyecKHe KOMILJIEKTHI J1a00pPaTOPHBIX NPUOOPOB (7-9 Ki1acc)

Becsl ¢ rupsimu yueOHble 15
Junamometp yueOHbIil Ha 4 H 15
Keno6 naGopaTopHBIii ¢ IIAPUKOM 15
Jlenrta n3mepurenbHas 15
HaGop rpy30B mo MexaHuke 15
Habop Ten paBHOTrO 06b€Ma U paBHOM Macchl 1
Poruar-nunerika 15
TpubomeTtp 1abopaTopHBIiA 15
Kanopumertp 15
HaGop kanopumeTpudeckux el 15
MeH3ypka ¢ MpuHAJICKHOCTIMH | 15
TepmomeTtp naboparopusrii 0-100 °C 15
Awmmnepmetp abopaTtopHsrlit 0-2 A 15
Bonbt™metp naboparopusiii 0-6 B 15
Kitou naGoparopHblit 15
Komnac mkonabHbIH 15
MarsuT 1noJyiocoBoii 1a00paTOPHBIi 15
MummamnepmeTp JabopaTOpHBIi 15
Ha6op pe3ucropos 15
Peocrat nosi3yHKOBBIN 15
DJIeKTpuUecKas Jlamrma 15
3epkalo miockoe Ha Opycke 15
[TnactuHa cTekiasiHHAs (IpU3Ma) ¢ KOCBIMU yriaMu 15
JIuH3a NBOSKOBOTHYTAs 10
DKpaH co menbio 15 10
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