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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHW3alldI0 H3yYCHHUS
Gbu3MKKM Ha NESITENBHOCTHOM OCHOBe. B mporpamMme mo ¢u3nke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPEIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUsI.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUI U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusrka SBISIETCS  CUCTEMOOOpA3yIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, MMOCKOJbKY (hU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MPEeNOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOJyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3nUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOINIMMU KOMIIETCHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

® HAy4HO OOBSACHSTH SIBJICHUS;

® OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

® UHTEPNPETUPOBATH  JIAHHBIE W MCIOJIb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs MOJTYYEeHUS! BHIBOJIOB.

[lenmn wsyueHus (U3MKA HA YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnernn Munncrepersa npocsemienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHrne HMHTEepeca M CTPEeMJICHHsI OOy4Jalouuxcs K HaydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUN O Poiu (GU3UKU JUIsI Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTHKEHHME 3THUX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1ay:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCJICAOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIel (GU3NIECKOTO COACpKaHUsA,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATLHON AeSTeIbHOCTH, CBI3aHHBIMH
c (GU3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKOIN HAYKH.

Ha u3ydenue usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEIo

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).



[Ipennaraemslii B mporpamMMe no (pu3HKe mepeyeHb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT U OMBITOB C YYE€TOM HHAWBUIYAITBHBIX OCOOEHHOCTEU
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoibl. PHU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4arOT IPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmoaemMoro aByieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®Ouznyeckue mpuOOPHl M MPOIEAypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHne UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.
N3mepeHne pacCcTOSHHUIM.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TETa.

Onpenenenue pa3sMepoB MaJIbIX TeJl.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYpHI.

o

[IpoBeneHre ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAIBHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.



1. HaGmronenue OpOyHOBCKOTO JIBHKEHHS.

Hab6mronenune nuddysun.

3. HaGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WU
OTTaJIKMBAaHUEM YaCTHUI] BEIIECTBA.

N

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka pguameTpa aromMa METOAOM pPsOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OnbIThI 10 HAOIIOACHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.

Cuna Kak xapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila yrnpyroctd U 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIb)KEHU U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUs] HHEPLIVH.

Hab6nronenune n3MeHeHnust CKOPOCTH MPU B3aUMOJICHUCTBUH TEIL.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CroxeHue CHJl, HaIllpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBUKEHHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIaphKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

o0k wnE



Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [IHeBMaTtnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHON 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUS AaTMOC(PEPHOTO TABICHHUSL.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEJ: IUIABAaHUE WM NOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMaA MOTPYKEHHOU B
KUJKOCTb YaCTH TeJA.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JIEHCTBYIONIEH Ha  TEo,
IIOrPYKEHHOE B JKUIKOCTD.

3. TIpoBepka HE3aBUCUMOCTH BBITAJITKUBAIOIIECH CHIIbI, ACHCTBYIONICH Ha TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. DHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.

ok wnE
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBUKEHHUM TeEa

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBaHue yclIoBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJl HakTOHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOECHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T0JIOXKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPHUHU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BeEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETUYECKOU TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemMmeparypsl €O CKOPOCTBIO TEIJIOBOIO JIBH)KECHHSI
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONIPOBOAHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemiIooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. HMcmapenue. Kumenue. YiaenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxnHocTs BO3ayXa.

OHeprus TOILIMBA. Y eNbHAas TEIUIOTa CrOPaHusl.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.



HaGnronenrie OpoyHOBCKOTO ABUKEHUS.
Hab6mronenune nuddysun.
HaOnroienue siBeHUi cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro pacuupeHus Teml.
W3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa UM HArpeBaHUM WU
OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIEepaTyphl.
Bunp! Terionepeayu.
OxJaxJieHue Ipyu COBEPIIICHUHN padOTHI.
. HarpeBanue nipu coBepIiiieHIUH paboOThl BHEITHUMU CHUJIAMHU.
10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
11.HabmnroneHue KUmneHusl.
12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUTABICHUH.
13.Moienu TEIIOBBIX ABUTaTENIEH.
Jlabopamopuvie pabomel u onvimol.
1. OnbIThl IO OOHAPYKEHUIO AEUCTBUSI CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.
2. OTBITHI 1O BBIPAIIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.
3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPIBIX TEIL.
4. OmnpepaeneHue AaBJIeHUs BO3yXa B OAJJIOHE HITTPUIIA.
5. OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.
6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JJTMHBI CTOJIOUKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGnmionenve wuW3MEHEHUsS BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.
8. UccnenoBanue sBICHUS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJIOJHOW
ropsiyer BOJIBL.
9. OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJON  Mpu
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.
10.Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA.
11.UccnenoBanue npoiiecca UCIapeHus.
12.0Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa.
13.Onpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbA.
Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsoB. BiaumonelicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPsJI0B U PACCTOSIHUS MEXKY TE€JIaMM).
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OnekTpuueckoe mnoje. Hanpspk€HHOCTH a3nekTpudeckoro mods. [IpuHiun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

OnekTpuyeckass uenb. Cuna  Toka.  DJEKTPUYECKOE  HaIpSKECHHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEeOUTENH IEKTPUIEeCcKoi sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poa 3JIEKTPUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIeKTpOCTaTUUECKAsI MHAYKITHS.

3aK0H COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. JlercTBUSA 3JIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30Bblit pa3psia.

12.VI3mMepenne CUiTbl TOKa aMIIEPMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HANIPSHDKSHHS BOJIBTMETPOM.
14.Peoctat 1 Mara3uH CONPOTUBIICHUM.
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15.B3anmoieiicTBHE MOCTOSSHHBIX MarHuTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJIOCOB MarHUTA.

17.MonenupoBaHUE MAaTHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mpIT Dpcrena.

19.MarauTtHoe€ 1oJjie ToKa. DJICeKTPOMarHur.

20. [leficTBrE€ MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.ViccnenoBanue SIBICHUS JIEKTPOMAarHUTHOM WHTYKITUH.

23.0nbiTEl Dapases.

24.3aBUCMMOCTh HAaIlpaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro
BO3HHUKHOBECHHSI.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1. OnpITel 1O HAOMIONCHUIO JJICKTpU3AIMA Tel WHAYKIMEH W TIpH

CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H

JIARJTICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.

N

W3mepenne u peryaupoBaHie CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBHCUMOCTH CHIJIBI TOKA, MIYIIETO 4Yepe3 pPEe3UucTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

7. OTBbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHUMOCTh AIEKTPUUYECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUeHHs U MaTepuania.

8. IlpoBepka mpaBuia CIOXKECHHUS HAMpPSHKEHUH TPH TOCIEIOBATEIHEHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JyUisi CHWJIBI TOKAa TMPU TMAPAUICTLHOM COCIMHCHHH
PE3UCTOPOB.

10.Onpenenenue pabOThI AESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.Onpenenenrne MOIIHOCTH JJEKTPUYECKOTO TOKa, BBIICTISAEMONW Ha
pe3ucTope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.Onpenenenue KII/ narpeBarers.

14.ViccnenoBanre MAarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.

o 0k~ w

15.M3yyeHne MarHUTHOTO TMOJs TMOCTOSIHHBIX MAarHuTOB TMpU  HUX
Oo0BEMHEHUH U Pa3/ICIICHUN.
16.WccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mBITHI TIO WCCIICIOBAHUIO SIBJICHUS DSJEKTPOMArHUTHOW WHIIYKIIUH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS W HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOI0 JBIKEHUS. PaBHOMEpHOE NPSIMOJIHMHEMHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMXKEHHE MO OKpYyXHOCTH. llepuon u yactora oOparieHwus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYT'Ue BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwxkenue mianetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tpenust. CBs3b dHepruu u padbotel. [loTeHnnanbHas SHEPrUs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaOnrogeHne MEXaHUYECKOrO JBUKEHUS TEJNa OTHOCUTEIBHO PA3HBIX TEI

OTCYETA.
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8.
9.

CpaBHEHHME TyTe W TPACKTOPHI IBIWKEHUS OJHOTO M TOTO Xe Tela
OTHOCHUTEJIHFHO Pa3HBIX TEJI OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUYKEHUS.
HccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBKCHHS Tella IO OKPY>KHOCTH.

Habnronenne MexaHMIeCKUX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpum €€ paBHOMEPHOM W YCKOPEHHOM JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JCUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.
11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.
12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.Coxpanenne UMITyJIbca PH aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU.
14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHne MeXaHU4eCKON IHEPTUU TIPU CBOOOHOM TaJICHUH.
16.CoxpaHeHre MEXaHUYeCKOW SHEPTUH TPU JBMIKEHUU Teja Mo JeHCTBUEM

MPY’KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

oo

KoHcTpynpoBaHue TpakTa il pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.Ompenenenre pabOTBl CHUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHH4YeCKUX BOJIH. [IpoponibHblE U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUSI.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kosieOaHWil TeNl MOJ NEUCTBUEM CHJIbI TSXKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasiTHUKA.

2. OmpenesneHne 4acTOTHI U TIeproia KoineOaHui MPY>KUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBHCHMOCTH TTEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmpIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH Mepuoja  KoJjaeOaHwii
NPY>KUHHOTO MasTHUKA OT MAacCChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBbIO MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHua Connua u JIynsl. Otpaxkenue cpera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

. [lpunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10.Monenb riasa.

11.Pa3nokeHue OeI0ro cBETa B CIEKTD.

12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)X€HUs CBETOBOrO Jyya OT yria
naJICHuUs.

2. W3zydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HUccnenoBanme 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlomyueHne M300paKEHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparolei
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3nea 12. KBanToBble IBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrIoeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsJ0BOIO U MAacCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TOTJIOLICHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroaeHue CIIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIBI IO TOPMO3HOMY
nytH (1o doTorpadusim).

3. U3mepenue pagnoakTBHOTO (poHa.
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IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO--0000MIAONINH MOYJIh TIPETHA3HAYUCH JIJIST CHCTEMAaTH3aIu!
U 0000IICHWS  TPEIMETHOTO  COJEPKAaHWsI W OMbITa  JCSTEIBHOCTH,
IPHOOPETEHHOTO TIPHU U3YYCHUHU BCETO Kypca (PH3MKH, a TaKXKe I TMOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Tpu mM3y4eHUN TAHHOTO MOJYJIS PEaTU3yIOTCS M CUCTEMATU3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHas! TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIICTOBAHWS



SBIICHUN TPHUPOAbI U TEXHHUKH, OBJIAJICHHE YMEHUAMH OOBSICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB,;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe udydeHus pu3NKd Ha ypOBHE OCHOBHOI'O 0O0IIET0 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

HacCTH:

1) maTpMoTH4YEeCKOr0 BOCIMTAHUA:

[} mposIBIICHHE UHTEpPECAa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3ruecKol HayKu;

[} IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCHUICKUX YUEHBIX--(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

[] TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

[] ocO3HaHME Ba)XKHOCTU MOPAIbHO--3TUYECKUX IMPUHLMUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

[] BoCTIpUSTHE ICTETHMUECKUX KauecTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOI'O
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IMO3HAHMS:

[] oco3HaHME LEHHOCTH (U3MYECKOW HAYyKM KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIBTYPBI;

[] pa3BuTHE Hay4YHOW JIIO0O3HATENBLHOCTH, WHTEPECAa K HCCIEN0BATEIbCKON
NEeATENBHOCTH;

5) ¢opvupoBaHuss  KyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
Os1aromoJry4ust:

[] oco3HaHHWE UEHHOCTHM Oe30MmacHoro ooOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

[1 chopMUpPOBaHHOCTh HaBbIKa pe(JeKCHU, MpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

[] akTHUBHO€ y4yacTHME€ B PEIICHUH MNPaKTUYECKUX 3aJau (B pamMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PHU3NIECKUX
3HAHUM;

e [] mHTEpPEC K MPAKTHICCKOMY M3YUEHUIO MPOECCUii, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e [] opueHTamys Ha MPUMEHEHHWE (U3MYECCKUX 3HAHWWA IS PEUICHUsS 3a7ad B
o0JlacTH OKpy’Karollel cpeapl, TUIAHUPOBAHUSA IIOCTYIKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e [] oco3HaHHE TJIO0ATBLHOIO XapaKTepa YKOJIOTHYECKHX MpoOiIeM U MyTed HX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUIMMCH YCJOBUSIM COLMAJBLHOM W NPHPOIHOH
cpeasbl:

e [| moTpeOHOCTHL BO B3aUMOJEHCTBUU TMPHU BBHIMOJHEHUH HCCIEIOBAHUN WU
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

e [| TMOBBIIICHHE YPOBHA CBOECM KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

e [] morpeOHOCT, B (OPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM YHCIE
dbopmMynIupoBaTh WACH, MOHSATHS, TUMOTE3bl O (UIMYECKUX OOBEKTaX U
SIBJICHUSX;

e [] oco3HaHue Ae(hUIMTOB COOCTBEHHBIX 3HAHUH W KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

e [] mMJIaHUPOBAHHWE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (PU3MUECKHX
3HAHUM;

e [| cTpeMJIeHHE aHAJIM3UPOBATh U BBISIBJISATH B3aWMOCBSI3M MPUPOIBI, OOIIECTBA
Y SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUI;

e [] OIlEHKa CBOMX JACHUCTBUHA C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO CpeEny,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yuaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCAJbHbIE  Yy4eOHble  JCUCTBUS, PETYJISTHUBHBIC
yHUBEpCaJibHbIE Y4eOHbIE IEHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS IS
0000IICHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO--CJIEICTBEHHBIE CBS3M INPU H3YyYEHUH (PU3NYECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIONb30BAaHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHUE HECKOJIBKMX BAapUAHTOB pEUIEHMs, BbIOOp Hauboee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
POBOUTH IO CAMOCTOSITEIHHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE H
orOope WHGPOPMAIMM WJIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UIeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B XOJ¢ OOCYXICHUS Y4EeOHOro Marepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd U IOJJIepKaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,



COMOCTAaBIISAITh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
myOIMYHO TPEICTABIATH PE3YIbTAaThl BBIMOIHEHHOTO (PHU3UYECKOTO OIBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU pPEIIEHUU KOHKPETHOW (Qu3ndecKon
poOJIeMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no €€ JOCTHKEHUIO: paclpeleNarTh poiH, OoOCYKIaTh MpPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLIEHMBATh Kauye€CTBO CBOET0O BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUTsl petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pellieHus] (PU3NUecKOl 3aJauu HIn
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaraéMble BAPUAHThI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUS) pe3yibTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM;



® CTaBUThb Ce0s Ha MECTO IPYroro 4ejoBeKa B XOJAE CIOpa WU JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

® TpU3HABaTh CBOE MPABO HA OIIMOKY MPHU pelIeHUuU (HU3HMUECKUX 3a]a4 WU
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ ITPABO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

® UCIIOJIb30BaTh MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJII0/IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMULBI (PU3NUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOPHUsS, pPABHOAECUCTBYIOIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

e paznuyarh sBiIeHUS (Muddy3us, TEMI0BOE IBUKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HWHEpLu,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TelaMH, >KHUIKOCTAMH H
razamud, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

® pacro3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpPOJIe, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIHSIHUE
aTMOC(EPHOTO JIaBJICHUS HA KMBOW OpPraHW3M, IJIABAHHWE PHIO, phlUuaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

® ONHUCHIBaTh U3YYCHHBIC CBOMCTBA TeN M (DM3UUECKHUE SBICHUS, UCIIOJIB3YSI
¢usznyeckue BeIMUYMHBI (Macca, 00BEM, MIOTHOCTh BEIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYEeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3G(UIMEHT TMOJE3HOr0 JEHCTBUS MEXAHH3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), NpU ONHUCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,



CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TPaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUINH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IpaBUiIO paBHOBecHs pbiuara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMii MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIIATh MPUYUHHO--CIICJICTBEHHBIE CBSA3HU, CTPOUTH OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaliv3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BETUYUHBI B (DOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE AJI PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
NpEANnoyioxKEeHne  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WIU
buznIecKux CBOIICTB TEJIL: dbopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHHS,
3aMMChIBATh XOJ ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJTHATD MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHUN (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKECHUS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMa
MOTrPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU



OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

IPOBOANTH KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH M TBEPAOrO Tejla, CUJIA TPEHUSI CKOJIBXKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JEHCTByoIlas Ha
HOrpyKEHHOE B KHUJAKOCTh Te€JO0, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
NPOCTBIX MEXaHU3MOB), CIEAys MPENIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIIATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIUuar, MOJABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3UUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HH NI oOecriedeHnsi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBISITh OTOOp HCTOYHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBIThH
HEI0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3alaHUi HAYYHO--IIONYJIIPHYIO
JauTepaTypy  (pU3MYECKOro  CcoAepXaHWs, CIPAaBOYHbIE MaTepUaJIbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



® Co37aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KPaTKHue COOOIIEHUS O pe3yJbTaTax IMPOCKTOB
WM Y4YEOHBIX HCCIEIOBAaHMUM, MPU ITOM TIPAMOTHO HCIOJIb30BaTh
W3YYEHHBIH TIOHATUMHBIMA ammapar Kypca (HU3UKH, CONPOBOXKAAThH
BBICTYIUICHUE MPE3CHTAIIEH;

® [IpU BBIMOJHEHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHUN PACIPEACIISTH
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3ajja4aMH,
CIICIUTh 3a BBINOJHEHMEM IIIaHa JCHUCTBUM, aJeKBAaTHO OIICHMBAThL
COOCTBEHHBIM  BKJaJA B  JACATEIBHOCTh  TPYINBI, BBICTpaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/JICICTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xoHiy o0yueHus B 8 kJjiacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® HCIIOJb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIINYECKUE U
aMmopdHbIe Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJIE€, IPOBOIHUKHU
Y IUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

® pa3nuuaTh SBJICHMS (TEIJIOBOE PaCUIMPEHHE M C)KaTue, TeIviolepenaya,
TETJIOBOEC PABHOBECHE, CMAUYWBAHUE, KAIMWJUISIPHBIC SIBJICHUS, UCHAPCHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpICBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIMS, H3JIy4YeHHE),
AIEKTPU3ALMUSA TeJl, B3aUMOJICHCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)
[0 OIMCAHUIO HX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh TMPOSBJICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUNA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SIBJICHHUS B TPHUPOJE,
KpUCTAJUTbI B mpupoiae, wuznydeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCOB, pOJb MAarHUTHOTO TOJSA JJIS KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, PU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBJICHUU



® ONKUCHIBaTh U3YYECHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIOJIB3YS
¢duznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUIECTBO
TEIJIOTHI, yJeIbHAs TEINIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA
IUTABJICHUS, YJENbHAs TEIUIOTa IapooOpa3oBaHus, YJIENbHAs TEIIOTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIIEHUE IPOBOJHMKA,
YIEIbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €AMHHIIBI
¢u3NYeCKUX BEIMYUH, HAXOIUTH (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

® XapaKTepu3oBaTb CBOMCTBa Tels, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTPOEHMSI BEIIECTBA, IPUHLMUII CYNEPHO3ULMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Jiisi ydacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3allUCBhIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

e OOBSACHATH (U3NYECKUE NPOLECChl W CBOMICTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3znyeCcKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THble 3aJayd B 2—-3 JCHCTBUSA, HCIOJIb3YyS 3aKOHBI M
dbopMyIibl, cBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSl 3a/ladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX U1 pelleHUs 3ajauyd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUIsi €€ peuieHusi, MPOBOAUTH Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;

® pacrosHaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPHU [OMOIIU
($u3NYECKUX METO/IOB, MCIOJb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAIOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJEHUS UCCIIEI0BAHUS, €1aTh BBIBOJIBI;

® TPOBOAWUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WU
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bpéma, Temreparypbl, CKOPOCTH MpoLiecca OCTbIBAHUS U
HarpeBaHusi NpU M3JIYYEHUU OT IBETa M3JIydarolled (MOriouaromie)



MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IO €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJCUCTBUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJE€M IOCTOSHHBIX MAarHuTOB, JEUCTBUSA
MarHUTHOTO MOJS Ha IMPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000py10BaHUs, ONUCHIBATh XOJI OTIbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH IIONEPEYHOIO
CEYEHMS U yIEJIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOIHHUKA, CUIIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH B BHUAE TaOMUIl U TpadHKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh U3MEPEHUs, coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMUMHBI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX ONUCaHHA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KMJKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUraTelib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;

® [PUBOAWTH MNpUMEpPhl  (HAXOAUTh HUHPOpPMALMIO O  TIPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJIs1 oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPY>KalOIIEH Cpelie;

® OCYIIECTBIISATh TMOUCK uHGOpPMAIMU  (QU3UUYECKOTO COACpKAHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW H MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOMN MU MOKET OBITh HEJOCTOBEPHOM;

® 1ICMOJIb30BaTh MPHU BBIMOJHEHUHU YUEOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiIajeTh NPUEMAaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

® CoO3/aBaTb COOCTBEHHBIC MUCHMEHHBICE U KpATKUE YCTHBIC COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOEKTHOW WJIM UCCIEAOBATEIbCKON NIEATEIIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (HU3HKH,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

® [pU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (HU3NUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 3aJladyaMHU, CJIETUTh 3a BHITIOJIHEHUEM ILJIaHA JIEUCTBUN U
KOPPEKTUPOBATh €r0, AaJCKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peiiaTb KOH(MIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

® CNOJIb30BaTh TMOHSTUSA: CHUCTEMa OTCYETA, MaTepHalbHash TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TENO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
TIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CHEKTpPbI HCIYyCKaHUs U MOTJIOIIEHus, anb(da-, 0eTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NIaJICHUE TEJI, PABHOMEPHOE JIBJKECHUE 10 OKPYKHOCTH, B3aHMMOJECHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTeabHOE JBUKEHHE (3aTyXarouiue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHUE
3BYyKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JIoKEHHE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCUS  CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XamIleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOU CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTMYECKOE ACUCTBUE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
bu3nueckue BeIWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, TNEpeMEIIeHHe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOIO TMAJCHMs, BEC Telld, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAs HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPrUs CKaTON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEAbI), TP OMUCAHUU
OPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCHOJB3YEMBIX BEIMYUH,
0003HaUYEHUsA M EIUHMLBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCHTENbHOCTU [amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
IPUYUHHO--CIIEICTBEHHbIE  CBSI3H, CTPOUTb OOBACHEHHE u3 2-3
JIOTHYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3adadd (OMHMpAOIIHEcs HAa CHCTeMy u3 2-3
yYpaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3HMUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBI,

pacno3HaBaTh MpOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIECJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOIOKEHUE, OLICHUBATh NPAaBWJIBHOCTh MOpSAIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJEHUHN U OTBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
bu3nUecKkux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PaCIIPOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
cCpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHbl ((POKyCcHOE paccTosHuE
cobuparomei JUH3bI), OOOCHOBBIBaTH BHIOOpP crmocoba H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);



MPOBOJUTh WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIWYUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH (3aBHCHMOCTh ITyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepruoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKEHHWs CBETa OT yria MaJCHUs W yria MPEIOMIICHHs OT yIJia
NajicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSITEILHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIUMYMH B BHUJC TaONHII UM TPaPHUKOB, NeJaTh BBIBOIBI TIO
pe3ylbTaTaM HCCIe0BaHNUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpEIHss
CKOPOCTb M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKCHUSA, MEXaHWYecKas padoTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIYs MPEIIOKECHHON WHCTPYKIIUN, BBIYUCIISATH
3HAYCHWE BEIIMYMHBI M aHAJM3UPOBATh TOJYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBeTa, JIy4, TOHKas JWH3a, IUIAaHETapHas MOJENbh aToMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S/APa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUsA (B TOM YHCIE:
CIUZOMETP, NATYMKW TIOJOXKECHUS, PACCTOSHUSI W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuWiIbCOHA), HCMOB3YyS 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXoauMmble (pu3myeckue
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTHMUYECKHX IPOIECCOB
IpU PEIICHUH Y4EOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMbl IS
MOCTPOCHUS N300paKESHHI B IJIOCKOM 3€pKajie U COOUparoIiei JTrMH3e;
OPUBOAUTh  MpPUMEpPHl  (HAXOMUTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOU
KU3HU I oOecrieyeHus: 0€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJCHHUSI B OKPYKAIOILIEH CPELE;

OCYIIECTBJIATh TOUCK wHPOpManmu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYY€HHON MHPOpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAy4YHO--TOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti MIHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasiena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmn4yecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3ie/ioB U KonTtpo (ungposbie)
BocnurarenbHble
n/m TeM IPOrpamMMbl Bcero JbHBIE oOpa3oBarejibHbIE
MepPONPUATHS
padoThI pecypchl
Pazgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KaKONIIEro Mupa
11 o 5 Bocnuranue bubmoreka IIOK
: M3HUKa - HayKa O IPUPOJIE
Y PHp YBaKHUTEIHHOTO https://m.edsoo0.ru/7f416194
19 o 5 OTHOHICHHA KO BCEM Buonuoreka I_[OK
: M3UYECKHUE BEIUUUHBI
y4eOHBIM IpeaMeTaM, https://m.eds0o.ru/7f416194
BOCIIMTAHUE OCO3HAHUS
5 TOT'O YTO BCE MO3HAETCS
13 EctecTBeHHOHAYUHBIN METOJ 5 B IIPOTIECCE MPOBCICHHS ]}?I/I6J’IHOTCK3 HOK f
TIO3HAHUS HAG TIONCHHI, OTBITOB, ttps://m.edsoo.ru/7f416194
AKCIIEPUMEHTOB
Hroro no pasaeny 6

Pa3znean 2. IlepBoHayasibHbIE CBeIeHUS

0 CTPOCHMH BEIIECTBA

2.1 Crtpoenue BeniecTra 1

29 JIBH>KEHME M B3aMMOJCUCTBUE 9
' YaCTHI] BELIECTBA

2.3 ArperaTHble COCTOSIHHS 2

bu6mmoreka IJOK
https://m.edso00.ru/7f416194

bubmoreka IIOK
https://m.edso00.ru/7f416194

bubmoreka IIOK



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

BEIECTBA https://m.edsoo.ru/7f416194
Wroro no pazaeny 3)
Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl
31 MeXaHIecKoe TBHKEHILE 3 Jluckyccuu, BOIPOCHI, bubmuotexa [JOK
' A npe3eHTauu, peanbibie  https://m.edsoo.ru/7f416194
CHO’KETHI C IIOCTAaHOBKOM Buomuoreka I_[OK
32 Hreprurs, Macca, IIOTHOCT 4 npobiieM Ha TeMy https://m.edso0.ru/7f416194
MIPaBUJIBHOTO TIOBEJICHUS
Ha JIOporax M Ha YJIuIIe
KaK yJyacTHUKA
JABMOKCHHUS, Ha but6moreka [JOK
33 Cua. Brget et 14 1 KOCMHYCCKYIO TCMATHKY.  https://m.edsoo0.ru/7f416194
[IpoBenenue nus
KOCMOHABTHUKH U HEJEIU
bu3uKH.
Wroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, KU

asnenue. [lepenaua naBienus

KOCTed U ra3zoB

4.1 TBEPJBIMU TEJIAMH, 3
KHUJIKOCTSAMHU U ra3aMu

4.2 JlaByieHrE XUAKOCTH 5

4.3 ATtMocdepHoe naBieHne 6

bepexxHoro oTHOLIEHUA
K BOJIE KaK K OCHOBHOMY
MPOAYKTY NUTAHUS U
YKU3HEIESTEIIbHOCTH
YEJI0BEKA.

butmoreka [JOK
https://m.edsoo.ru/7f416194

butmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka IJOK



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

JleicTBUE )XKUIKOCTH U Ta3a Ha

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

bu6mmoreka IJOK

4.4 7
HOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3pnen 5. PaGora u MOIIHOCTB. DHeprus
5 1 PaBOTA H MOLLHOCTL 3 Bocnuranue but6moreka [JOK
' B SKOHOMHOTO OTHOIIeHHs1 ~ https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 K OTPEOCHIO Bubmmorexa [IOK
' P JIEKTPOIHEPIHH, https://m.edsoo.ru/7f416194
MPEIOCTEPEIKEHUS OT
5.3 MexaHHYeCKast SHEPruUs 4 paauanuy COJHLA U bubmorexa [TOK
' P y https://m.edsoo.ru/7f416194
JIPYTUX U3ITYICHUH
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I1O 68

[TPOITPAMME



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

KosudecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB U TeM KonTtposabnbie BocnuraresbHble
n/n Bcero o0pa3oBaTeJibHbIE
NMPOrpamMMblI padoThI MepONPUATHS
pecypchbl
Pa3nea 1. TensioBble siBJIeHUS
11 CtpoeHue u CBOMCTBA ; Huckyccuu, Bonpocel, =~ bubmoreka [JOK
' BEIIIECTBA NIpe3CHTAIIHNH, https://m.edsoo.ru/7f4181ce
peanbHbIe 3a/1a4u C
penieHrueM npooaeM Ha
AHEprocOepeKeHue.
1.2 TeroBbIE TPOLIECCHI 21 1 IIpoBencHue nHA bubmorexa [IOK
' P https://m.edsoo.ru/7f4181ce
KOCMOHABTHKH U
HeJenu (PU3UKH
Hroro o pazaeny 28

Pa3zgea 2. JjekTpu4yecKue 1 MArHUTHbIE SIBJICHUS

DIIEKTPUYECKUE 3aPSABI.

2.1 3apsKEHHBIE Tena U UX 7
B3aHUMOJICHCTBUE
[HocTostHHEBIHI

2.2 . 20 1
ANEKTPUUYECKHUI TOK

2.3 MarauTtHbIE IBJIEHUS 6 1

Bocnuranue
OCepEeKHOTO OTHOIIICHHS
K
AIEKTPOUHCTPYMEHTAM,
COOJIIOIEHUSA
0e30MacHOCTH MPU

butmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmoreka IIOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka IJOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

paboTe C HUMU B OBITY
MCCJICTOBaHMS Ha
YpOKax B peabHBIX
CUTyaIusIX U Ha

https://m.edsoo.ru/7f4181ce

yueOHO-
MO3HABATEJIbHBIX
3a/lauax, CBSI3aHHBIX C
DJIeKTpOMarHuTHas but6moreka [JOK
2.4 4 UCIIOJIb30BaHUEM
UHIYKIHS . https://m.edsoo.ru/7f4181ce
AJIEKTPOJIBUTATEIICH,
TpaHc(popMaTopos,
TeHEPaTOPOB HA
MIPOU3BOICTBE U B
ObITY, Tene(OHOB,
TeJe-paguoBeIIaHms.
Hroro o pazaeny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB
- 68 145

[10 ITPOTPAMME
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9 KJIACC

KosaudecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aeioB u (uudposbie)
Konrtpoabnblie BocnurarejbHble
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI MepONPUATHS
pecypchbl
Pa3nen 1. Mexanuuyeckue siBJIeHUSA
MexaHU4eCcKOoe ABUKECHUE U Junckyccuu, bu6mmoreka IJOK
1.1 10
CTIOCOOBI €T0 OTTUCAHHSI BOTIPOCHI, https://m.edsoo.ru/7f41a4a6
12 B . 20 1 IIPE3CHTALNH, bu6amoreka I{OK
: 3aMMOJICMCTBUE TEl
pCalbHBIC CIOKETBI | https://m.edso0o.ru/7f41a4a6
C IMOCTAHOBKOM
HPABCTBEHHBIX
npobJieM Ha
KOCMHYECKYIO Bt LOK
noImoTeKa
1.3 3aKOHBI COXpaHCHUS 10 TCMATHUKY.
P v https://m.edsoo.ru/7f41a4a6
pOBE/ICHUE JTHS
KOCMOHABTHKH 1
HeAenu (pu3uku
Htoro no pazaeny 40

Pa3nen 2. Mexannueckue KoJ1e0aHUS U BOJIHBI

2.1

Mexanndeckue KoiaeOaHus

7

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

2.2 MexaHuyeckue BOJHBL. 3BYK 8 1 3

bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 15

Paznen 3. DjekTpoMarHuTHoE 1MoJie M 3J1eKTPOMATHUTHBIE BOJIHBI

WCCJICIOBAHUS HA
YpOKax B peaIbHBIX
CUTYaIusX U Ha
y4eOHO-
M03HABATEIbHBIX
3a/1adax, CBSI3aHHBIX
31 DIIEeKTPOMarHuTHOE TIOJIE U C UCTIOJIb30BaHUEM
' AIIEKTPOMArHUTHBIC BOJTHBI AJIEKTPOJIBUTATEIICH,
TpaHchOpPMAaTOpPOB,
TeHEpaTOPOB HA
MPOU3BOJICTBE U B
OBITY, TeNehOHOB,
Tene-
paavoOBEIIIaHMS.

bubmoreka IIOK
https://m.edsoo.ru/7f41a4a6

Htoro no pazneny 6

Pa3nen 4. CBeToBbIC ABJICHUSA

3aKOHBI pacIpOCTPaHECHUS WCCIICIOBaHUS Ha

4.1

CBCTa YPOKax B pCaJIbHbIX

4.2 JIuH3BI U onITUYECKHUE 6 CUTYyaIUsIX U

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a4a6

bubmoTreka IIOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

PUOOPHI

y4eOHo-
MT03HABATEIIbHBIX
3a/1auax, CBSI3aHHBIX

https://m.edsoo.ru/7f41a4a6

Paznoxxenne 6e10ro cBeTa B bubmoreka [JOK
4.3 3 C UCIOJIb30BaHUEM
CTIEKTP https://m.edsoo.ru/7f41a4a6
JIMH3 U ONITUYECKUX
npuoOpoB
Wroro no pazneny 15
Paznen S. KBanToBbIe siBJICHHS
5 1 Hcnyckanue u noriaoneHue 4 Bocniuranue bubmuotexa [JOK
' CBETa aTOMOM 3KOHOMHOTO https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO siIpa 6 OTHOTTEHIBL K bubnmorexa LIOK
' P AP NOTPEOICHHIO https://m.edsoo.ru/7f41a4a6
AIEKTPOIHEPTHH,
MPEAOCTEPEIKECHUS BuG LOK
noIMoTeKa
5.3 s 7 OT paJuaIuu
AICPHPIC peaiiiin P https://m.edsoo.ru/7f41a4a6
COJIHIIA U IPYTHUX
W3JTy4YCHUN
Hroro no paszneny 17
Paspnen 6. [loBropuTe/IbHO-0000 a0 MOYJIb
o1 [ToBTOpEHUE 1 O606(;LICHI/IC ] , BuGmorexa LIOK
: coziepkaHus Kypca (pU3uKu
AP P https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Wroro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmnuecTBo yacos
Tema ypoka
n/n Bcero
®u3nka — HayKa 0 Ipupoe. ABIeHUs NPUPOIbI
DuU3NYECKUE SIBICHUS
@u3n4eCKUe BEIUYUHBI U UX U3MEPEHUE
4 Ypok-uccinenosanue "M3mepenne temnepaTypbl Ipy HOMOIIH KHIKOCTHOTO 1
TEPMOMETpA U JAaTYUKA TEMIIEpaTypsl'”
5 Meroapl HayuyHOTO TTo3HaHUA. Onucanne GU3NIECKUX SBJICHUMN C TOMOIIBIO 1
MOJIeJIen
6 Ypok-uccnenosanue "[IpoBepka runore3bl: JalbHOCTh MOJIETA IIAPUKA, 1
MYIIEHHOTO TOPU30HTAIILHO, TEM O0JIbIIe, YeM OO0JIbIIE BHICOTA IMycKa"
7 Ctpoenue BeniectBa. ONbITHI, JOKA3bIBAIOIIME JTUCKPETHOE CTPOCHUE BEIIECTBA 1
JIBH>KEeHHE YacTHI] BEIECTBA 1
9 VYpoxk-uccnenoBanue « OnbIThl IO HAOIIOAECHUIO TEMIOBOTO PACIIUPEHUS Ta30B) 1
10 ArperatHble COCTOSTHUS BEIIIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOoJibl. O000I1IIeHHE IO pa3aeily 1
«ITepBOHaUYaIbHBIE CBEJICHHS O CTPOECHUHU BEIIECTBA»
12 Mexannueckoe ABWKeHne. PaBHOMepHOE U HEPAaBHOMEPHOE JIBUIKCHUE
13 CxopocTts. Enununiiel ckopoctu
14 Pacuer myTn u BpeMeHU JBUKEHUS




15 Nuepums. Macca — mMepa HHEPTHOCTH Tell 1
16 [TnoTHOCTH BemecTBa. PacueT macchl 1 06beMa Tena Mo ero MIOTHOCTH 1
17 JlabopaTopHas pabota «OnpeneneHue TIOTHOCTH TBEPOTO TeIay 1
18 Pentenne 3amau mo teme "IlinoTHOCTHE BeliecTa" 1
19 Cuiia Kak XapakTepucTuka B3auMozeicTeus tei. Cuma ynpyroctu. 3akoH ['yka 1
20 JlaGoparopnas pabota «3ydueHue 3aBUCUMOCTH pacTshkeHuUs (aedopMarium) 1
MPY>KUHBI OT MIPUIIOKEHHOUN CHITBI»
21 [[AIBnieHmne Tarorenus. Cumna TSKECTH 1
99 CBsi3b MEXy CHIION TsDKECTH U Maccol Tena. Bec tena. Permenue 3amau mo teme 1
"Cuna Tspkectu”
23 Cua TSHKECTH Ha IPYrux TuiaHeTax. @u3nyeckue XapakTepUCTUKU TIaHET 1
24 N3mepenue cuit. JluHamomeTp 1
25 Bec tena. HeBecomocTth 1
26 CrioxeHune IByX CUJl, HAIPaBJIEHHBIX MO OAHOM NpsiMOM. PaBHOAENCTBYIOIIAS CUIT 1
27 Pemenue 3ama4 o reme "PaBHozelcTByomas cui" 1
28 Cuna tpenus u e€ Buabl. TpeHue B IpUpoe U TEXHUKE 1
29 JlabopatopHas pabota «/3yueHne 3aBUCUMOCTHU CUJIBI TPEHHSI CKOJIBKEHUS OT 1
CHWJTBI JABJICHUS M XapaKTepa COMPUKACAIOIITNXCS ITOBEPXHOCTEH»
30 Pemenue 3aa4y Ha onpe/eieHne PaBHOACHCTBYIOIEH CHIIbI 1
31 Pemenue 3amau no temaMm: «Bec Tenay, «I'paduyeckoe nzodpaxeHue cuny, 1
«Cunbby, «PaBHOICUCTBYIONIAS CHID»)
32 KontponbHas paborta mo Temam: «MexaHndeckoe ABuxkeHue», «Macca, 1

IJIOTHOCTBY, «Bec tenay, «I'paduueckoe nzodpaxenue cuin», « CUIbD




33 Hasnenue. CriocoObl yMEHbIIICHUS U YBEIUYCHUS TaBICHUS 1
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa, TEMITEpPaTyphl 1
35 [lepenaya naBneHust TBEPABIMU TEJIAMU, )KUJIKOCTAMU U razamu. 3akoH [lackais 1
36 JlaBieHue B )KUIAKOCTH U ra3e, BI3BAHHOE JEUCTBUEM CHUJIbI TSHKECTH 1
37 Pemenne 3amad mo Teme «JlaBineHne B )XKUIKOCTH | Ta3ze. 3akoH [lackamsy 1
38 Coo0bmiaromuecst CoCyIbl 1
39 [M'unpaBnudeckuii mpecc 1
40 ManomeTpsl. [TopiiHeBO )KMAKOCTHBINA HACOC 1
41 AtMocdepa 3emiii U IPUUKHBI €€ CYIIECTBOBAHUS 1
42 Bec Boznyxa. ATmMochepHOe 1aBlieHHE 1
43 N3mepenue armocdepnoro gasnenus. Onwit Toppudesiu 1
44 3aBUCHMOCTH aTMOC(EPHOTO JIABJICHUS OT BBICOTHI HaJl ypOBHEM MOPS 1
45 bapomerp-anepona. ATMochepHoe 1aBlieHHEe Ha PA3IMYHbBIX BHICOTAX 1
46 Pemenue 3amau no teme " AtmochepHoe naBieHue" 1
47 JleficTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJN0. ApXHMMEIOBA CHIIa 1
48 JlaGoparopHas pabota «OnpeesieHre BRITAIKUBAIONIEH CUIIbI, ICHCTBYIOIIECH Ha 1
TEJI0, TTOTPYKECHHOE B KUIKOCTH)
49 Jlabopatopnas pabota o Teme «lccnenoBanne 3aBUCUMOCTH Beca Tea B BOJIE OT 1
00bEMa OTPYKEHHOM B KHUJKOCTh YaCTH TEJa»
50 [TnaBanue Ten 1
51 Jlaboparopnas pabota "KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYUPOBAHHE 1
JIOJKU U ONIPEAEIIECHUE €€ IPYy30M0IbEMHOCTH "
52 Pemenue 3amau no remaMm: «IlimaBanue cynos. BoznyxomiaBanuey, «/laBinenue 1




TBCPABIX TCII, }KHIIKOCTeﬁ H 1a30B»

53 KontponbHas pabota 1o Teme «JlaBneHue TBEpABIX Te, )KUIKOCTEH U Ta30B» 1

54 Mexanunueckas paboTa 1

55 MorHocTh. EquHHUIBI MOIITHOCTH 1

56 Ypoxk-uccnenosanue "Pacy€T MOIIHOCTH, pa3BUBAEMOI IPU MOIBEME MO JIeCTHUIIE" 1

57 [Ipocthie Mexanu3mebl. Peiuar. PaBHOBecue cui Ha peluare 1

58 Preruaru B Texnuke, 0biTy ¥ npupoe. Jlaboparopnas padora «MccnenoBanue 1
YCJIOBUM PAaBHOBECHS phIUara

59 Pemenue 3a1ay mo TeMe «Y CJIOBHsI paBHOBECHS pblyara 1

60 Koaddumment nonesnoro neiicteus Mmexanusma. Jlaboparopnas padora 1
«3mepenue KIIJI HaKITOHHOM TIIOCKOCTH»

61 Pemenne 3amaa mo Teme "Pabota, mommuocts, KIT/"

62 Mexanuueckas sHeprusa. Kunetndeckas ¥ moTeHIIMAbHAS SHEPT U

63 3aKoH COXpaHEHHSI MEXaHMYECKON YHEPTUU
YPOK-3KCIEPUMEHT 110 TeME " DKCIEPUMEHTAIBHOE ONPEIeTICHUE U3MEHEHUS

64 KMHETUYECKOW M MOTEHIIMATBLHON YHEPTUM MPU CKATHIBAHUM TeJia M0 HAKJIOHHOU 1
IJI0CKOCTH"

65 KonTtpoarHas paboTa o teme «PaboTa 1 MOIIIHOCTh. DHEPTHUSD»

66 PesepBHbiii ypok. PaboTa ¢ Texctamu o teme "MexaHudeckoe JIBHKeHne"

67 Pesepubrii ypok. Pabota ¢ Tekctamu mo teme "JlaBiaeHue TBEPABIX TEN, JKUIKOCTEH 1
1 razoB"

68 Pesepubrii ypok. Pabota ¢ Texctamu o teme "PadoTta. MomtHocts. DHeprus” 1

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

No KosaundecTBO 4acoB
Tema ypoka
n/n Bcero

1 OCHOBHBIE MMOJOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OIBITHHIE 1
MIOATBEPKICHUS

2 Macca u pazMep aTOMOB ¥ MOJIEKYT
Mopenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIlleCTBa

4 OObsicHEHUE CBOMCTB TBEPAOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSHUN BEIlIECTBA 1
Ha OCHOBE IMOJIOKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOPUH

5 Kpucrammuaeckue u amopdHbie Tena 1

6 CmaumnBaHKe U KamWLISIPHOCTh. [I0BEpXHOCTHOE HATSXKEHHE 1

7 TennoBoe paclIMpeHNe U CHKaTUE 1

8 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHUII 1

9 Buytpennsis sHeprus. CriocoObl U3MEHEHUSI BHYTPEHHEN SHEPTUU 1

10 Bue! Ternonepenaun 1

11 Ypoxk-kondepennus "[IpakTudeckoe UCTIOIL30BAHUE TETIOBBIX CBOMCTB BEIIECTB U 1
MaTepHualoB B LIEJIAX dHeprocoepexeHus"

12 KonunuecTBo Temnorsl. Y nenbHas TEMI0EMKOCTh

13 YpaBHeHUE TEMI0BOTO OanaHca. TernmooOMeH U TEMIOBOE paBHOBECHE

14 Jlabopatopnas pabota "VccnenoBanue siBIeHUs TEIJI000MEHA TIPU CMETIIMBAHUH 1
XOJIOTHOM U TOpsA4Y€eit BOJbI"

15 Pacuer xonudecTBa TEIIOTH, HEOOXOIUMOTO ISl HATPEBAHUSA TeJa U BBIJIETIEMOTO 1




UM IIPpHU OXJIAKIACHUU

16 JlabopaTopHas pabota "OmnpeneneHue yaeapHON TEIIOEMKOCTH BerecTBa" 1

17 DHeprus TOIIMBA. Y AeIbHAs TEIIOTa CTOPAHUS 1

18 [1naBneHue U OTBEpIEBaHUE KPUCTAIUIMUECKUX Tell. Y IelibHas TEIJIOoTa IJIaBJICHUS 1

19 JlabopatopHas pabota "OnpeneneHue yaeapbHOU TETIOTH TUTABICHUS JIbaa" 1

20 [TapoobpazoBanue u koHjaeHcalusa. Mcnapenue 1

21 Kunenwue. Y nenpHas Temiora napooOpa3zoBaHus U KOHAEHCAMU. 3aBUCUMOCTb 1
TEMIIEpaTypbl KAIIEHUS OT aTMOC(PEPHOTO JaBICHUS

99 Brnaxnocts Bo3ayxa. Jlaboparopnas padota "Onpenenenre OTHOCUTENbHOM 1
BJIA)KHOCTHU BO31yXxa"

23 Pemenue 3a1au Ha ONpeesIeHne BIIAXKHOCTH BO3AyXa 1

24 [TpuHnMnel paboThl TEIIOBBIX ABUraTenei. [lapoBas TypOouna. JlBurarens 1
BHYTPEHHETO CrOpaHus

25 KIIJI TerutoBoro asurarens. TerioBble JBUTATENM U 3alIATa OKPYKAIOIIEH CPEbI

26 3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEILIOBBIX MPOLIECCaX

97 [ToaroroBka K KOHTPOJILHOU padboTe o Teme "TennoBble siBieHuA. MI3MeHeHue 1
arperaTHbIX COCTOSIHMM BellecTsa'

28 KontponbsHas pabota o teme "TersoBbie siBieHus. MI3MeHeHne arperaTHbIX 1
COCTOSIHUM BerecTna"

29 DnexTpu3zainus Tel. JBa poja aMeKTpUYecKuX 3apsaaoB 1

30 Ypoxk-uccnenoBanue "IneKTpusaius Tea UHAYKIHEH U IpU CONMPUKOCHOBEHUN" 1

31 B3aunMogeiicTBue 3apskeHHBIX Ted. 3akoH KynoHa 1

32 Onektpuyeckoe noje. HanpspkeHHOCTh anekTpruieckoro nodst. [puHiun 1




CYIICPIIO3UIHNH IJICKTPUICCKUX oJieu

33 Hocurenu anexktpuyeckux 3apsaoB. DlIeMeHTapHbIi 3apsia. CTpoeHue atoma

34 [TpoBOAHUKY U AUAJIEKTPUKU. 3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsiia

35 Pemenue 3a1ay Ha NPUMEHEHHE CBOWCTB JIEKTPUUYECKUX 3aPsI0B

36 DIIEKTPUYECKUM TOK, YCIIOBHUS €0 CYIIECTBOBAHUS. ICTOYHUKH 3JIEKTPUUYECKOTO
TOKa

37 JIefcTBUS AIEKTPUYECKOTO TOKA

38 Ypoxk-uccinenopanue " J[edCTBUE DIEKTPUUYECKOTO MOJIA HA POBOJHUKH U
TUBIEKTPUKH"

39 DIEKTPUIECKUN TOK B METAJLIAX, )KUIKOCTSIX U ra3ax

40 DJIeKTpUYECKasl LIENb U €€ COCTABHBIEC YaCTU

41 Cuina toka. JlabopaTopHas padota "M3mepeHue u peryiupoBaHue CUiibl Toka'"

42 Onektpuyeckoe HanpspbkeHue. BonsTMerp. Jlaboparopnast pabora "M3mepenue u
pEeryJIMpOBaHUE HATIPSAKEHUS"

43 ConpoTuBiieHUE TPOBOIHUKA. Y IEILHOE COMMPOTHUBIIEHUE BELIECTBA

44 JlaGoparopHas paboTa "3aBUCUMOCTb 3JEKTPUUECKOTO COMPOTUBJICHUS
MPOBOJAHUKA OT €r0 JJIMHBI, TUIOIIAIX MTONEPEYHOT0 CeUeHUs U MaTepuana"

45 3aBUCUMOCTH CUJIbI TOKA OT HaNpsHKeHUs. 3aKkoH OMa JiJ1s1 ydacTKa Lenu

46 JIabopatopHas padota "MccienoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYILIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS Ha pe3uctope”

47 [TocnenoBaTenbHOE U MApaIENbHOE COCTMHEHUS] TPOBOJHUKOB

48 Jlabopatopnas pabota "IIpoBepka mpaBuia CIOXKEHUS HAMIPSHKEHUH TpU

MOCJIEA0BAaTEILHOM COEAMHEHUH JIBYX PE3UCTOPOB"




Jlabopatopnas padota "IIpoBepka npaBuia ajisi CUJIbl TOKA MPH MapauieIbHOM

49 COEIMHEHHH PE3UCTOPOB"

50 Pemenue 3amay Ha mpuMeHeHne 3aKkoHa OMa JIJ1sl pa3InuyHOTO COEUHEHHUS
IPOBOJHUKOB

o1 PabGoTa 1 MOITHOCTB ANEKTPUUECKOTO TOKa. 3aKoH Jxoyins-JIeHia

52 JlabopatopHas pabota "OmnpeneneHue paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKa"

53 DNEeKTpUYECKUE LENU U MOTPEOUTENH IEKTPUUECKOM 3HEpruu B ObITy. KopoTkoe
3aMbIKaHHE

54 [ToaroToBKa K KOHTPOJIBHOU padboTe O TeMe "DIEKTPUUECKUE 3apsiibl.
3apspKEHHBIE Tea U UX B3aUMOAEUCTBUA. [[0CTOSHHBIN 3JIEKTPUYECKHAN TOK"

55 KontposnbHas paboTta o teme "DieKTpudecKue 3apsiibl. 3apsKeHHbIEC TeIa U UX
B3auMoJenCTBUS. [I0CTOSHHBIN 3IEKTpUUECKUN TOK"

56 ITocTostHHBIC MArHUTBI, UX B3aUMO/ICHCTBHE

57 Ypoxk-uccnenosanue "M3ydeHue nosieil HOCTOSIHHBIX MATHUTOB"

58 MarnutHoe nosje. MarauTHoe 1moJie 3eMJI U €ro 3HaYeHue IS JKU3HU Ha 3emiie

59 OnbIT Opcrena. MarHuTHOE MOJIE SJIEKTPUUECKOr0 TOKa MarHuTHOE MoJie KaTyIIKU
C TOKOM

50 [IpumeHeHune AMeKTPOMarHuToB B TexHUKE. JlaboparopHas padora "U3yuenue
JNEUCTBUSI MATHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM"
DJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA. MCcronp30BaHue 3EKTpOABUTaTENEH B

61 TEXHUYECKUX YCTPOMCTBaX U Ha TpaHcmopTe. JlaboparopHas padoTa
"KoHcTpyrpoBaHue 1 u3y4eHue padOThl AJIEKTPOBUTATENS "

62 OmnbiTel @apanest. 3akoH 35IeKTpoMarauTHON nHAyKuuu. [IpaBuio Jlenna

63 Onexrporenepatop. CriocoOb! MOTYyUYeHHS dIIEKTPUIECKONR IHEPTUH.




DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU
64 [ToaroToBKa K KOHTPOJIBHOW padboTe 1O TeMe "DIEKTPUUECKUE U MATHUTHBIE 1
ABJIEHUA"
65 KonTponbhas pabota no Teme "IIeKTpUUECKUe U MarHUTHBIC SIBICHUS" 1
66 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme "TernoBsie siBjaeHUS" 1
67 PeseprubIii ypok. Pabota ¢ Tekctamu 1o Teme "[10CTOSTHHBIN AIeKTpHIeCKuil TOK" 1
68 PesepBHbiii ypok. Pabota ¢ Tekctamu o teme "MarautHblie siBiieHUs" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

No KosaunvecTBo yacos
Tema ypoka
n/m Bcero
1 Mexannueckoe nBmxeHne. MarepuaibHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS 1
3 PaBHOMEpHOE IPAMONMHENHOE ABUKEHHE 1
4 HepaBHoMepHOE npsiMonnHeHOe ABrKeHne. CpeaHsss 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsiMonMHEHOE PaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE 1
6 CKOpOCTh IPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO ABMXKEHUS. ['paduk ckopoctu 1
7 JIaGoparopHas padota "Onpenenenne yCKOpeHus Tejla Ipyu PaBHOYCKOPEHHOM 1
JBYKEHUU 110 HAKJIOHHOM IuIocKoCTH"
8 CoOomHoe mmagenune tei. OneITe! [ annnes 1
9 PaBHOMepHOE nBHKEHUE MO OKpykHOCTH. [lepron u yactora oOpaiieHus. 1
JIuHeliHas U yriaoBas CKOPOCTH
10 [lenTpOCTpEMUTETHLHOE YCKOPEHUE 1
11 IlepBsIii 3ak0H HbroToHA. BekTop cuibl 1
12 Bropoii 3akoH Hetotona. PaBHozelicTByomas cuia 1
13 Tpetuit 3akoH Herotona. Cynepno3unus cui 1
14 Pemenue 3amau Ha npuMeHeHne 3akoHOB HeroTOHA 1
15 Cuita ynpyroctu. 3akoH ['yka 1
16 Pemenne 3anay no reme «Cuia ynpyroctu» 1
17 JlabopatopHas pabota «OnpeneneHne 5KeCTKOCTH MPY>KUHBD) 1




18 Cuia TpeHus 1

19 Pewenne 3anay no reme «Cuia TpeHUs» 1

20 JlabopaTopnas pabota "OnpeneneHue K03 GUIHMEHTA TPESHUS CKOTBKCHHS" 1

21 Pemenne 3amay no teme "3akonbsl HetoTona. Cuna ynpyroctu. Cuiia TpeHus" 1

22 Cuiia TSKECTH U 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOTHOTO NaJACHUS 1

93 VYpok-koHbepeHius "JIBrkeHne Tea BOKPYT TpaBUTAIMOHHOTO IeHTpa (ConHeyHas 1
cuctema). ['anaktuku"

24 Pemenne 3amay no teme "Cuita TSKECTH M 3aKOH BCEMHUPHOTO TSTOTECHHS

25 [lepBas kocMuueckas cKopocTb. HeBecOMOCTb U Meperpy3ku

26 PaBHOBecue matepuanbHON TOUKU. AOCOMOTHO TBEPIOE Ten0. PaBHOBECHE 1
TBEPJIOTO TeJla C 3aKPETIEHHOW OChIO BpAILLEHUS

27 Mowment cuitbl. LleHTp TsikecTn

28 Pemenne 3amay no teme "MowmeHT cunsl. LlenTp Tsxectn"

29 [ToaroToBKa K KOHTPOJIBHOU padboTe 1o Teme "MexaHn4ecKoe IBHKEHHE. 1
Bzaumopeiictue Ten"

30 KonTtponbHas padorta mo Teme "MexaHudeckoe nBrkeHne. B3anmoneticteue Ten" 1

31 Nmnynece Tena. UMnyiibe cuiibl. 3aKOH COXPAHEHUSI UMITYJIbCa. YTIPYTroe U 1
HEYIIPYro€ B3aUMOJICHCTBUE

32 Pemenue 3amau mo teme "3aKoH cOXpaHEeHHS UMITyjIbca" 1

33 VYpok-koHbepenius "PeakTuBHOE JBMKEHUE B IPUPOJIE U TEXHUKE" 1

34 Mexanuueckasi paboTa ¥ MOIIHOCTh 1

35 PaboTa cuiibl TsDKECTH, CUITBI YIPYTOCTH U CHITBI TPEHUS 1

36 Jlabopatopnas pabota «OnpeneneHue padboThl CUIIBI TPEHUS TPU PABHOMEPHOM 1




ABHXXCHHH TCJIAa I10 FOpHBOHTaHLHOﬁ IMOBCPXHOCTU»

37 Cs13b aHeprun u padoTsl. [loTeHnanbHas sHeprust 1

38 Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU YHEPTHH 1

39 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHUKE 1

40 JlabopaTopHas pabota «/3ydeHne 3akoHa COXpaHEHUS YIHEPTU 1

41 KonebarenbHoe IBIKEHHUE U €TI0 XapaKTePUCTHKU 1

42 3atyxaronue kojebanus. BeiHy)x/1eHHbIe KosieOanus. PesoHanc 1

43 MaremaTU4eCcKHil U IPYKUHHBIA MasiTHUKU 1

44 VYpok-uccienoBanue «3aBUCUMOCTb NEPUOIA KOJIEOAHUM OT AKECTKOCTU NPYKUHBI U 1
Macchl rpy3a»

45 [IpeBparieHue 3Hepruu Npyu MEXaHUYECKUX KOIeOaHUIX 1

46 Jlabopatopnas pabota «OmnpeneneHre 4acToThl U Meprojia KoaeoaHmit 1
MPY>KUHHOTO MasiTHUKA

47 Jlaboparopnas pabota «IIpoBepka HE3aBUCUMOCTH MEpHoJia KojieOaHuil rpysa, 1
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexanunueckune BosiHbl. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpomonbHbIE 1 1
MOTIEPEYHBIE BOJTHBI

49 VYpok-koHbepenius "Mexannueckue BOJTHBI B TBEPI0M Tee. CelicMuieckue 1
BOJIHBI"

50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa 1

51 VYpoxk-uccnenosanue "HabmtoqeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" 1

52 I'poMKOCTB 3ByKa M BbICOTa TOHA. AKyCTHUECKUI PE30HAHC 1

53 VYpok-koHpepeHus "YIbTpa3ByK U HHPPa3ByK B IPUPOJIE U TEXHUKE" 1




[ToaroToBka Kk KOHTPOJILHOM paboTe 1o TeMe "3aKoHbI cOXpaHEeHUs1. MexaHuvyecKue

54
KoJieOaHUsI U BOJIHBI"

55 KontposnbHas pabota o teme "3akoHbl coXxpaHeHus. MexaHnnyeckue KojiebaHust u
BOJIHBI"

56 DNEeKTPOMArHUuTHOE NoJie. DJIEKTPOMArHUTHBIE BOJIHBI

57 CBoiICTBA ATIEKTPOMATHUTHBIX BOJH

58 Ypoxk-kondepennus "llkana 3nekTpoMarHuTHEIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H"

59 Ypok-uccnenopanue "M3ydeHne CBOMCTB AIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
MOOuUIBHOTO Tenedona"

60 Pemienue 3a1au Ha onpeeIeHUE YaCTOThI U JUIMHBI 3JIEKTPOMArHUTHOW BOJIHBI

61 DIIeKTpOMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA

62 Nctounuku ceera. [IpsimonnneitHoe pacnpocTpaneHue cBera. 3atMenus CoiHua u
Jlynsl

63 3aKOH OTpa)kKeHMs CBETA. 3epKajia. Penienue 3aa4 Ha MPUMEHEHNE 3aKOHa
OTPAKEHUS CBETA

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUS CBETA

65 ITonHOE BHYTpEHHEE OTpakeHHE cBeTa. MCoap30BaHNE IMOTHOTO BHYTPEHHETO
OTpaXXE€HUsI B ONTUYECKUX CBETOBOJAX

66 JIaGoparopHas padota "VccnenoBanue 3aBUCUMOCTH yTIJla MPEJIOMIICHHUS] CBETOBOTO
Jy4a OT yrIJia aJeHusl Ha TpPaHuLe 'BO3yX-CTeKJI0""

67 VYpok-koHbepeHius "Vcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS:

68

CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBS3h"

JInmu3el. OnTuyeckas cujia JTUH3bI




69 [TocTpoeHue n3o0paxxeHui B JIMH3aX 1

20 JlabopaTopHas pabota "OmnpeneneHue GOKyCHOTO pACCTOSHUS U ONITHYCCKOU CHJTBI 1
cobuparorniei TuH3bI"

71 VYpok-koHpepenuus "OnTuueckue TMH30BbIe TPUOOPHI"

72 ['na3 xak onTuyeckas cucreMa. 3peHue

73 VYpok-koupepenuus "Jledextst 3penus. Kak coxpanuts 3penue”

74 Pasnoxxenune 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHNEe CHEKTPATbHBIX 1
uBeroB. /{ucnepcus ceera

75 JIaboparopHas padota "OnbIThI [0 Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP U 1
BOCIIPUSATHIO I[BETA MPEAMETOB MPU WX HAOIIOJIEHUU Yepe3 I[BETOBbIC PUILTPHI"

76 VYpok-npakTukyM "BosiHOBBIE CBOICTBA CBETA: qUCHEpCHs], HHTep(hEepeHIus U 1
mugpakuus”

77 Omnsitel Pesepdopaa u mnanerapHas MoJieTb aToMa 1

78 [Toctynarsl bopa. Moaens aroma bopa 1

79 Ncenyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI 1

80 VYpok-npaktukym "HaOmroenne crekTpoB ucnyckanus" 1

81 PagnoakTHBHOCTE U €€ BUJIEI 1

82 Ctpoenue atoMHOTO sigpa. HykimonHas momens 1

83 PannoaktuBHbIe peBpatienus. M30Tomnbl 1

84 Pemenue 3amau no teme: "PagnoakTUBHbBIE TpEBpaICHUS " 1

85 [Tepuon monypacnajna 1

86 VYpok-koHbepenius "PaaroakTUBHBIE H3TyYEHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" 1

87 AnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOIO UKCEIT 1




88 DHeprus CBs3M aTOMHBIX siziep. CBsI3b MacChl U SHEPTUU

89 Pemenue 3amau no reme "fAnepHsie peakiun”

90 Peakiu cunTe3a U aenenus saep. Mcrounnku sHeprun CoHIa U 3BE3]

91 VYpok-kondepenius "Anepras snepretuka. JleicTBUsS palnoOaKTUBHBIX U3TyUEHUN 1
Ha >KUBBIC OPTaHU3MBbI"

92 [ToaroToBKa K KOHTPOJIBHOK paboTe 1o TeMe "DIEKTPOMarHuTHOE MOJIE. 1
DIIEKTPOMAarHuTHbIE BOJIHBL. KBaHTOBBIE sIBICHUS"

93 KontposnbHas pabota 1o teme "DIeKTpOMarHuTHOE IMoJie. DJIEKTPOMarHUTHBIE 1
BOJIHBI. KBaHTOBBIE sIBJIEHUA"

94 [ToBTOpenue, 06001eHue. JTabopatopHbie paboThl 10 Kypcy "B3aumoneiicTBue 1
Ten"

95 [ToBTOpenue, 06061IeHNEe. Penienne pacyeTHbIX U KAUYeCTBEHHBIX 3a]1a4 10 TeMe 1
"TemnoBeie Ipo1ecchl”

96 [ToBTOpenue, 00600meHue. Pelienre pacueTHbIX U KAUECTBEHHBIX 33]1a4 10 TEME 1
"KIIJI TennoBbIX aBurareneii'”

97 [ToBTOpenue, 006001eHne. Pelienre pacyeTHbIX U KAYeCTBEHHBIX 3a/1a4 110 TEME 1
"KII[ anexTpoycTaHoBOK"

98 [ToBTOpenue, 0600menue. Jlabopatopusie paboThl 10 Kypcy "CBeTOBbIE ABIEHUS" 1

99 [ToBTOpenue, 06001eHne. PaboTa ¢ Tekctamu o Teme "3aKOHbI COXpAHEHUS B 1
MexaHuke"

100 IToBTOpenue, o600menne. Pabora ¢ Tekctamu o Teme "Kosrebanust 1 BOTHBI"

101 [TosTOpenue, 0606menue. Pabora ¢ Tekcramu 1o teme "CBeToBbIE SBICHUS"

102 IToBTOpenue, o606menne. Pabora ¢ Tekctamu o Teme "KBaHToBas u siaepHas 1
¢buznka"

OBLIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME 102




KOHTpOJILHO-l/I3Mepl/ITe.]'IbHI)Ie MaTEpHaJIbI 7 KJI.

Ne No HaumenoBanne KNMIM

n\i | ypoka

1 11 [TpoBepounas pabora Ha 25 MuH. «IlepBoHauaIbHBIC CBEICHUS O
CTPOCHHH BEIECTBAY.

2 32 K.P. «Mexaandeckoe OBIKCHHEY, «Macca, INIOTHOCTRY, «Bec
tenay, «I'paduueckoe nzoodpakenne cuin, « CHIIb

3 53 K.P. «JlaBneHue TBEpABIX TEJ, JKUIKOCTECH U Ta30BY

4 |65 K.P. «PaGoTa 1 MOIIHOCTH. DHEPTHSD)

[Tpunoxxenue 1. KOHTPOJIBHO — U3MEPUTENBHBIE MAaTEPUATIBI 7 KII.

No HcTtounuk Crp.
ypoKa
11 17
32 40
53 A.E. Mapon, E.A. Mapon, ®u3uka. 63
65 CamocTosiTebHbIE U KOHTPOJIbHBIE pa0OTHI. 82
7 xnacc. M. «/Ipoda», 2016 1.
KoHTpoapHO-U3MEpHUTENBHBIE MAaTEPUAIIBL, 8 KII.
No | Ne HaumenoBanne KM
n\n | ypoka
1 |28 KontponbHas pabora.Nel " TerioBble siBneHus"
2 |55 KontponbHas pabota Ne2 "Dnexkrpuyeckue sBieHus"
3 |65 Kontponbhas padota Ne3 "DnekTpoMarauTHbIC SIBICHUS"
Ipuioxkenue Ne2
KOHTpOJIbHO — U3MEpUTENIbHBIE MaTEPHUATIBI, 8 KJI.
No HUctounuk Crp.

ypOoKa




28 30
95 71
65 A.E. Mapon, E.A. Mapon, ®u3zuka. 82

CamocTrosiTebHbIE U KOHTPOJIbHBIE pa0OTHI.
8 kimacc. M, «JIpodan, 2017 r. (K yueOHUKY
A.B.Il€ppIikuHa)

KOHTpOJII)HO — UBMCPUTCIIBHBIC MAaTCPHAJIbI 9 k.

Ne Ne HanmenoBanne KM
n\n | ypoka
1 30 KoHnTponbsHas paboTa «3aK0oHBI B3aUMOJICHCTBUS U TBHKCHUS
TN ».
2 55 KontponrsHas paboTa «3akoHbl coxpaHeHus. MexaHn4eckue
KOJICOAHUSI ¥ BOJIHBD»
3 93 KoHTtposnbHas pabota «IIEeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHHIE BOJIHBI. KBaHTOBBIE SIBIICHUS

[Tpunoxenue 3. KOHTPOJIBHO — U3MEPUTENBHBIE MATEPUATIBI

No Hcrounuk Crp.
ypoka
30 30-32
55 49-51
93 A.E. Mapon, E.A. Mapon, ®usuka. 89-90,96
CamocTosiTenbHbIE U KOHTPOJIbHBIE PA0OTHI.
9 xmacc. M. «/Ipoday, 2018 .




YueOHO-MeTOAMYECKOE o0ecnieueHre 00pa30BaTeibHOI0 mpouecca.
- Ousuka. 9 Ki1.: yaeOHUK 111 00111e00pa30BaTeNIbHBIX YUpexkaeHuii/ A.B.
[Tepreimkun, E.M. I'yrauk - M.: [Ipoda, 2019(u3nanue 7-oe, C
M3MEHEHUSIMU).
- ®usuka. 9 kmacc: yuebHo-meroanaeckoe mocoodbue/ A.E. Mapon, E.A.
Mapon. — M.: JIlpoda, 2018.
- ®usuka. 9 knacc. [loypounslie miansl o yueOHuky A.B. Ilepbimkuna. /
coct. B.A. IlleBuoB — Bonrorpan: Yuurens, 2017.
- KonTposibHbIEC U caMOCTOSATENbHBIE pabOThI MO Pusnke. 9 Kiace: K
yueOHuky A.B. Ilepeimkuna, E.M. I'yrHuk «®usuka 9 knacey / O.U.
I'pomieBa. — M.: I3narenbcTBO «IDK3aMen», 2017.
- Ousuka. 8 KII.: yaeOHUK 111 00111e00pa3oBaTelbHbIX YUpexaeHuit/ A.B.

[leppimikun, E.M. I'ytHuk - M.: Jlpoda, 2019(u3nanue 7-oe, ¢ ”BMEHEHUSIMHU ).
- ®dusuka. 8 kinacc: yuebHo-meroauueckoe nocoodue/ A.E. Mapown, E.A.
Mapon. — M.: [lpoda, 2018.
- ®usuka. 8 knacc. [loypounsie miansl o yueOHuky A.B. Ilepoiikuna. / cocr.
B.A. llleBunoB — Bosrorpaa: Yuurens, 2017.
- KoHTposnbHbIE U camocTosITeIbHBIE pa0oThI O (pu3uke.7- 9 kmacchl: k
yuebHuky A.B. [leppimkuna, E.M. I'yrauk «®usuka7,8, 9 kimacey / O.H.
I'pomueBa. — M.: U3narensctBO «OK3aMen», 2017.
- ®dusuka. 7 Ki1.: yueOHHK Jj1s1 00111€00pa30BaTeNIbHBIX yupexkaeHuil/ A.B.
[Mepeimkun, E.M. I'ytauk - M.: [Ipoda, 2019(u3nanue 7-oe, ¢ U3BMEHEHUSIMH).
- dusuka. 7 knace: yueoHo-meToauueckoe nocooue/ A.E. Mapown, E.A.

Mapon. — M.: [Ipoda, 2018.



- ®dwusuka. 7 xnacc. [loypounsie miansl mo yaeOuuky A.B. [leprimkuna. /

coct. B.A. llleBuoB — Bosrorpaa: Yuurens, 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuotexa I{OK https://m.edso00.ru/7f416194

bubmuoteka L{OK https://m.edsoo.ru/7f4181ce

bubanoreka LIOK https://m.edsoo.ru/7f41a4a6
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