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HOACHUTEJIbHASA 3AIIMCKA

[Iporpamma 1o (u3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJIEHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3ysbTaraM OCBOEHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOM MPOTrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yuéroM (eaepambHON padodel MporpaMMbl BOCITUTAHUS U
Konnenmuu npernoaBanus yaeOHOTo mpeameTa « Du3uKay .

ConepxaHue mporpaMMmbl 1Mo (U3UKE HampaBieHO Ha GOPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTU OOYYAIOIIMXCS M OPraHU3aALUI0 HU3y4YEHUs
¢u3MKN Ha JEeATENILHOCTHOM OCHOBe. B mporpamme mo (u3uke yYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTo mpenMera B peanmu3anuu tpedoBanuiit GI'OC OO0 «
IUITAHUPYEMbIM JIMYHOCTHBIM U METANIPEMETHBIM pe3ybTaTaM OOyUeHUs, a TaKKe
MEXKIIPEIMETHBIE CBA3U €CTECTBEHHO-HAYUHBIX Y4E€OHBIX NMPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpe/eneHre yueOHOro Marepuana
1o rojgam o0y4yeHus (Mo Kiaccam), MpeayiaracT MpUMEPHYHO MOCIIEN0BATEIbHOCTD
U3YYCHHUSI TeM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTUS MPEIMETHOTO COJEpIKaHUS U
yuéTe BO3PacTHBIX 0COOCHHOCTEN 00 yUaOIIHXCSI.

[lporpamma mo ¢usuke pazpaboraHa ¢ UENbIO OKa3aHUS METOJIUYECKON
MOMOIIM YYUTENIO B CO3JaHUU paboyei MporpaMmbl 0 yaueOHOMY IPEIMETY.

®du3znka ABISETCS CUCTEMOOOPA3YIOLIHM JJISI €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (DU3UUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHMUI,
U3Yy4aeMbIX XUMUEHN, OMOJIOTHEN, aCTpOHOMUEHN U (pru3nueckoi reorpadueil, BHOCUT
BKJIAJl B €CTECTBEHHO-HAYUYHYIO KapTHUHY MUpa, MPEAOCTaBIseT HauOoee SCHbIC
00pa3Lpl IPUMEHEHHSI HAYYHOTO METOJa MO3HAHUSA, TO €CTh CIOCO0a MOJTyYEHUs
JIOCTOBEPHBIX 3HAHUM O MHPE.

OpnHa U3 TVIaBHBIX 3a7a4 (PU3UYECKOTro 00pa3oBaHUs B CTPYKType OOILEro
00pa3oBaHusl COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAyYHOW I'PAMOTHOCTU U
MHTEpECca K HAyKe Y 00yYarolMXCs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMPEANOJIAraeT OBJAJCHUE
CHEIYIOIMIMMUA KOMIETEHTHOCTSIMHU, XapaKTEPU3YIOUMMH €CTECTBEHHO-HAYYHYHO
rPaMOTHOCTb:

e HAY4YHO OOBSACHSTH SBJICHUS;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

e UHTEPNPETUPOBATb  JAaHHBIE U  HUCMOJb30BaTh  HAy4yHbIE
J0Ka3aTenbCTBa AJIs TIOJTyY€HUs BEIBOJOB.

e w3ydeHuss (U3UKM HAa YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHus
onpenenenbl B KoHuenuuu mnpenoaaBaHus ydeOHoOro mnpenmera «PDus3uka» B
oOpazoBarenbHbIX opranuzauusix Poccuiickoii @enepanuu, peaaU3yrOIIUX
OCHOBHbIE 00IIe00pa30BaTENIbHBIE MPOTPaMMBbl, YTBEPKAEHHOW pEIICHUEM



Komnernn MunuctepcTBa nipocsernienus Poccuiickoit depeparyu (mpoTokoa oT 3
nexaopst 2019 r. No [IK-4BH).
ey n3yyenus pU3UKM:

NpuOOpETEHNE HMHTEpPEcCa M CTPEMJICHHSA OOydYarolUXCs K HaydHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTUE HMX HHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH;

pa3BUTHE NMPEACTABICHUN O HAYYHOM METO/I€ MO3HaHUsI U (POPMUPOBAHUE
MCCJIE0BATENbCKOTO OTHOIECHHS K OKPYKAFOIIMM SIBJIICHUSM;
(dbopMupOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHsI OCHOB
CTPOEHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE NPEICTABICHUN O POM (U3UKU AJII Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUIA;

pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX cdepax  Oymymien
npodeccuoHanbHOU AEATEIPHOCTH, CBI3aHHOM C (PU3UKOM, IMOJATOTOBKA K
JanbHenIeMy 0Oy4eHHIO B ’TOM HalpaBJICHUH.

JlocTrKeHHE 3TUX IIeNIeH MporpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOIO
00111eT0 00pa3oBaHUsI 00ECTICUNBACTCS PEIICHUEM CIICTYIONTMX 3a1a4:

npuoOpeTeHne 3HaHUM O JHCKPETHOM CTPOCHHMU BEHIECTBA, O
MEXaHMYECKHUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX U KBaHTOBBIX
SIBJICHUSIX;

NpUOOpEeTEeHNE YMEHUN OMUCHIBATh U OOBSICHATh (PU3NUECKHUE SBJICHUS C
UCII0JIb30BaHUEM TT0JTy4EHHBIX 3HAHUH;

OCBOCHHE METOJIOB pEIICHUS TNPOCTEHIMX pacuéTHBIX 3ama4 ¢
UCII0JIb30BaHUEM bu3ngecKux MOJICTICH, TBOPYECKHUX u
NPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HaAOII0aTh IPUPOIHBIC SIBJICHUS U BBITIOJIHATH OTIBITHI,
naboparopHbie pabOTBl U AKCIIEPUMEHTAIbHBIE HCCJICIOBAaHUS C
UCII0JIb30BaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TTPUEMOB PabOThI ¢ MHMOpMaIHeH (PU3NIECKOTO COJIePIKAHNS,
BKJItOUasi HH(GOPMAIIO O COBPEMEHHBIX JOCTUKCHUSIX PU3UKH, aHATTU3 U
KPUTHUYECKOE OTICHUBaHUE WH(HOPMAIUH;

3HAKOMCTBO O cepamMu MpoPecCUOHATLHON A TETFHOCTH, CBS3aHHBIMU
C (u3NKOW, M COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
TOCTHKEHUSIX (PU3UIECKON HAYKH.

Ha m3ydenmne ¢usukm (0a30BBIM YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETo

oOpazoBanus oTBoaUTCS 238 yacoB: B 7 Kiacce — 68 gacoB (2 Jaca B HEZIETO), B 8
kjacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 ygaca (3 yaca B HeJEnio).

[Ipennaraemeiii B mporpamme no (u3uke nepeueHs Ja00paTOpHBIX paboT U
OTBITOB HOCUT PEKOMEHATENbHBIN XapaKkTep, YUUTENb JIeJaeT BhIOOp MpOBEACHMs



Jla60paT0pHI>IX pa60T H OIIBITOB C y‘-IéTOM HMHAWBUAYAJIbHBIX ocoOeHHOCTElH
06yqafomnxc51, CIIMCKa 3KCIICPHUMCHTAIIbHBIX BaﬂaHHﬁ, npeajiaracMbixX B paMKax
OCHOBHOT O TOCYAAPCTBCHHOI'O 9K3aMCHaA I10 (bHBI/IKe.



COJAEPKAHUE ObYYEHUA
7 KJIACC

Pa3zgenl. ®uzuka v e€ posib B IO3HAHMH OKPYKAKILET0 MUPA.

dusrka — Hayka O mnpupoje. SBieHus npupoabl. PUIUYECKUE SIBICHUS:
MEXAHUYECKHUE, TEIJIOBBIE, SJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BemuuuHbL. M3mepenue ¢usznueckux BenuuunH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepennii. MexxayHapogHasi CucTeMa euHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKHM H3y4alOT MPUPOJTY.
EcTecTBeHHO-HAYy4YHBII METOJ MO3HaHUs: HaOJIOJE€HHE, MOCTAaHOBKA HAyYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE FUNOTE3, 00BICHEHUE
Ha0Jro1aeMoro aBieHus. Onucanue (GU3NUYecKuX SBICHUN C MOMOILBIO MOIETICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. ®Ouznyeckue NpuOOpHI U TpoIlelypa IPSMbIX U3MEPEHUN aHaJIOTOBBIM U

u(GpPOBLIM IPUOOPOM.
Jlabopamopnvie padom vl u onvimol.
1. OmpeneneHue LEHbI AEEHUS MIKaTbl K3MEPUTEIHLHOTO MpUOopa.
2. H3mepenue pacCTOSHUN.
3. M3Mepenune 00bEMa KUAKOCTH M TBEPIOTO TEJA.
4. OmnpeneneHue pa3MepoB MaIbIX TE.
5. 3MepeHue Temmeparypbl MPU MOMOIIM KHJIKOCTHOIO TEPMOMETpa M
JaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue ncciaeO0BaHUS MO MPOBEPKE TMIIOTE3BI: JANBHOCTH MOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM 00JIbIle, YeM OO0JbIlle BHICOTA
ITyCKa.

Pasznen 2. [lepBoHavyasibHbIE CBe/IeHN S 0 CTPOEHUM BelleCTBA.

CTtpoeHre BelIecTBa: aTOMbl W MOJEKYJbl, HX pa3Mmepbl. OmnbIThL,
JIOKa3bIBAOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBmwxenne yactull BemecTBa. CBA3b CKOPOCTH [BUKEHUS YACTHI[ C
TemriepaTtypoii. bpoyHoBckoe nBmxeHue, nuddys3us. BzammopaeicTBue dacTwHil
BEILIECTBA: IIPUTSKEHUE U OTTATKUBAHUE.

ArperatHbpie COCTOSIHUS BEIIECTBA: CTPOEHUE T'a30B, KUIAKOCTEU U TBEPIBIX
(KpucTaummyeckux) Tesl. B3auMOCBsI3b MEXy CBONCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MIX aTOMHO-MOJICKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BO/IBL.

Jemoncmpauuu.

1. HaGmronpenne 6pOyHOBCKOTO JBIKEHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  saBjiCHUM,  OOBSCHSIONIMXCS  MPUTSHKEHUEM WM
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvle padom vl u onvimol.

1. OueHka JuaMeTpa aromMa METOJOM psIOB (C  HCIOJb30BaHUEM

¢doTorpaduii).
2. OnbITHI 10 HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS ra30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO MIPUTS>KEHUS.
Pa3znen 3. IBu:keHne u B3auMo/1eiicTBHE TeJ.
Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE IBHXKECHUE.
Cxopoctb. CpefHssi CKOPOCTh MPU HEPABHOMEPHOM JBM>KEHUU. Pacuér mytu u
BPEMEHU IBUKCHUS.
SIBnenne uHepuuu. 3aKoH HHEpIMU. B3anmojelcTBHE Tel Kak MpUYMHA
U3MEHEHUS CKOPOCTH JABWXKEHHA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTHA C KOJMYECTBOM MOJIEKYJI B E€IWHHULIC
00bEMa BellecTBa.
Cuila KaK XapakTepUCTUKA B3auMoAehcTBHS Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBIIEHME TATOTEHUSI U CHJIA
TsoxkecTH. Cuiia TShKeCTH Ha Ipyrux mianetax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HAIPABJIEHHBIX MO OJHOW mpsamou. PaBHoxaeicTByromas cwi. Cuna TpeHus.
TpeHne CKOJIbKEHUsI U TPEHUE NIOKOsI. TpEHHE B IPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmoneHne MeXaHUYECKOTO JBUKEHUS Tea.
2. M3MepeHnue CKOpOCTH MPSMOJIMHEUHOTO IBUXKEHUS.
3. HabGnronenue siBieHUs MHEPITUH.
4. HaGmoneHnve n3MeHeHUsT CKOPOCTH ITPH B3aUMOICHC TBUH TEJL.
5. CpaBHEHHE MacC O B3aUMOICUCTBHUIO TE.
6. Clio)keHue CWI, HapaBJECHHBIX MO OTHOM MPSAMOM.
Jlabopamopnuvie padbomul u onvimol.
1. OmpeneneHre CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIApUKa B KUIKOCTH,
MOJIENHN SJICKTPUYECKOTO aBTOMOOWIIS U TaK J1ajiee).

2. Ompenenenue CpegHEN CKOPOCTH CKOJBXEHUS OpycKa WM IIapuKka Tio
HAKJIOHHOM IUTOCKOCTH.
Onpenenenne MIOTHOCTH TBEPAOTO TeNa.
OnbITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHHs (nedopmarinn)
MIPY>KUHBI OT MPHUJIOKEHHOU CUJIBI.

5. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJla U XapaKkTepa COMPUKACAKOIINXCS TOBEPXHOCTEN.

Pa3znen4. laBieHune TBEPABIX TeJ, (KMAKOCTEN ¥ Ta30B.



Jasnenue. CriocoObl yMEHbIIICHUS U YBEJIMUEHUS AaBieHus. [[aBneHue rasza.
3aBUCUMOCTb JaBJEHUS raza OT 00bEMa, Temmneparypbl. llepegaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMU U razamu. 3akoH [lackans. [IHeBmarnueckue
MalliHbl. 3aBUCUMOCTD JIaBJIEHUSI KUJKOCTU OT riayOuHbl. ['mapocTaTudeckuit
napajgokc. CooOmarommuecs cocyapl. [ napaBimmueckue MeXaHU3Mbl.

Atmocdepa 3emin u atmocdepHoe naBieHue. [IpuyuHbl CyliecTBOBaHUSA
BO3AyHOW o6osouku 3emim. OmnbiT Toppuuemm. M3mepenue armocdepHoro
JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MODSL
[Ipubops! Ay u3MepeHust arMoCPEpHOTO J1aBJICHHUS.

JleicTBrE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelITalIKuBaroas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBHCUMOCTD JIaBJICHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBneHMs ) KUAKOCTHIO M Ta30M.
Coobmrarormecst COCYIbI.

I'mppaBimueckuii mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JABICHUS.

SR L S o o

3aBUCUMOCTD BBITAIKUBAIOIICH CUJIBI OT 00BEMA NOTPYKEHHON YaCTH Tela
U INIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM )KUAKOCTH.

~

8. YCJOBHE IJIaBaHUA TEN: TUIABAaHUE WK NOTPY>KEHUE TEJ B 3aBUCUMOCTU OT
COOTHOIIICHHS IIJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopnvie padom vl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJi€ OT 00bEMa MOrpy>KEHHOM B
’KMJIKOCTB YaCTH TeJa.

2. OmpeneneHve  BBITAJIKMBAIOIIEH  CWIIBI, JCHCTBYIOLIEH Ha  TeJo,
IOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMUBAIOIICH CHJIbI, ICMCTBYIOIIECH HA TEJIO
B KMJKOCTH, OT MacChI TeJIa.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH  CUJIBL,
JIEHCTBYIOIIEH Ha TEIIO B KUAKOCTH, OT 00BbEMA OTPYKEHHOH B KM IKOCTh
YacTH Tejla U OT IJIOTHOCTH JKUJKOCTH.

5. KoHCTpyupoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOJKA U
OIPENEIICHUE €€ TPY30I0bEMHOCTH.

Pa3zngea 5. PaGora u MOIIIHOCTH. DHEPrusi.

Mexanndeckast padoTa. MOIITHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio

paBHOBecHs pbruara. [ [puMeHeHue nmpaBmia paBHOBECHS phldara K 0JI0Ky. «30J10Toe



npasBuio» Mexanuku. KIIJI npocTeix MmexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexanuueckast sHeprus. KuHetnueckas M INMOTEHUUAIbHAs SHEPIUSL.
[IpeBpamenre 04HOTO BU1a MEXaHUUECKOW SJHEPTUH B IPYTOM. 3aKOH COXpaHECHUs
DHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnvle padom vl u onvimol.

1. Ompenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBUKEHUH TeJIa 10

TOPU30HTAILHOM IOBEPXHOCTH.
2. HccnenoBanue ycinoBui paBHOBECUS pblyara.
3. Msmepenue KIII HaKITOHHOM MIIOCKOCTH.

4. M3yuyeHue 3aKOHa COXpaHEHUsI MEXaHUYECKON DHEPTUM.
8 KUIACC

Pa3pnen 6. TenioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KHHETUYECKON TEOPUM CTPOCHUSA
BenlecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OTBIThI, MOATBEPKIAOIINE
OCHOBHBI€ IT0JIOKEHUS MOJIEKYJIIPHO-KUHETUY €CKOM TEOPHH.

Monenu TBEPAOTO, XUAKOTO M Ta3000pa3HOr0 COCTOSIHUK BELIECTBA.
Kpucrammueckue u amopdusie Tena. OO0bsicHEHHE CBONCTB ra3oB, JKUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJSIPHO--KUHETUYECKOU TEOPHH.
CmaumnBaHve U KanWUISIPHBIE SIBICHUS. TEIIOBOE pacllupeHue U CoKaThe.

Temneparypa. CBs3p TeMneparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsst sHeprusi. CnocoObl M3MEHEHUS BHYTPEHHEW HHEpPTUU:
TeIIonepeaya i CoBepuieHre padoTel. Buibl Temonepenadu: TEMIonpoBO HOCT,
KOHBEKLUS, U3JTy4CHHE.

KosmuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BeLIECTBA. 1eMI000MEH U
TEIJIOBOE€ pAaBHOBECHE. YpaBHEHUE TeEIJIOBOro OanmaHca. IlnaBieHue w
OTBEPACBAHNE KPUCTAUIMYECKUX BELIECTB. YJENbHAsA TEIUIOTA IUIABJICHMUS.
[lapooOpazoBanue n xonaeHcamus. Mcnapenue. Kumnenue. YnenbHas Ttemora
napooOpa3oBaHusa. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHUS OT AaTMOC(EPHOro
JIaBJICHUS.

BrnaxxnocTts Bo3myxa.

DHeprus TOIMBA. Y IeJIbHASA TEIUIOTA CTOPaHUS.

[Mpunuuner padoTsl TemnoBeix asurateneit KIIJ[ TermmoBoro asuraress.
TernnoBble ABUTATENN U 3aILUATA OKPYKAIOLIEH CPEIBI.

3aKOH COXpaHEHMsI M IPEBPALLCHHS] SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HabGmonenne OpOoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Hab6monenue nuddy3uu.

HaGmoenue siBiieHU cCMauyuBaHUs M KAMWUISIPHBIX SIBJICHUH.
HaOmonenue TernioBoro pacuMpeHus Tell.

N3meHenune naBieHus ra3a Mpyu U3MEHEHUU O0bEMA M HarpeBaHUU WU
OXJIAXKICHUH.

[TpaBuiia u3mepeHust TEMIIEPATYPHI.

Buae! reruionepenaum.

OxaxaeHue Ipu COBEPIICHUH Pa0OTHI.

HarpeBanue npu coBepiiieHun padoThl BHEIIIHUMHU CUJIAMHU.
CpaBHeHuE TEMOEMKOCTEN Pa3JIMYHBIX BELIECTB.
HabGmonenue kumeHus.

Habmoenne nocTosiHCTBA TEMIIEPATYPhI MPH TIJIABJICHUU.

Mo genu Tenja0BbhIX ABUTaTEICH.

Jlabopamopnvie padom vl u onvimol.

1.
2.
3.

10.
11
12.
13.

OnbITHI 110 OOHAPYKEHUIO IEUCTBUSI CUIJT MOJIEKYJIIPHOTO PUTSIKEHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB NOBAPEHHOM COJIM WITK caxapa.
OmnbIThl 10 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEU U
TBEPABIX TEIL.

Omnpenenenue 1aBiaeHns BO3Ayxa B OaJUIOHE IINPHULIA.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTbH JABJICHHS BO3JyXa OT €ro
00bEMa M HAarpEeBaHUSA W OXJIAXKICHUS.

[IpoBepka runoTe3bl IMHEWHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTU
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPaTypHhl.

HaOmonenne wu3MeHeHHs BHYTPEHHEH »JHEprud Tena B pe3yibTare
TerUIonepeadu U padoThl BHEIITHUX CHUIL

HccnenoBanue siBIeHUSA TEIIOOOMEHAa NPH CMEIIMBAHUM XOJOJHOU U
rOpsIYEN BOIBI.

OmnpeneneHre  KOJAMYECTBA  TEIUIOTHI, ITOJYYEHHOI'O BOJOW  NpHU
TEIJI000OMEHE C HarpeThIM METALIMY €CKUM [IUIIMHIPOM.

Ornpenenenve yaenpHON TEIIIOEMKOCTH BELIECTBA.

Hccenenosanne npouecca ucapeHusl.

OmnpeneneHrie OTHOCUTENBHOM BIIAXKHOCTH BO3AYXA.

Ornpenenenvie yaeIpHON TEIIOTHI TUIABJICHUS JIbA.

Pa3znen 7. diekTpuyeckne U MATHUTHbIE SIBJIEHHUSI.

OnekTpuzanusa Tel. J[Ba poaa sieKTpUUECKUX 3apsiaoB. BzaumopehcTue
3apspKeHHBIX  Tel. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aWMOJCUCTBUS
3apsIPKEHHBIX TEJ1 OT BEJIMYMHBI 3apPSAI0B U PACCTOSHUS MEXKTY TEIaMH).

DnekTpuyeckoe mnoJie. Hanpsyk€HHOCTh 3yieKTpudeckoro mnoJist. IIpuHuummn
CYNEPHO3UILINU SJIEKTPUYECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocwurenu snexkTpuyueckux 3apsiioB. DJIEMEHTAPHbBIA SJIEKTPUUECKUM 3apsil.
Crtpoenue aroma. IIpOBOOHMKM W  AUAPNCKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUUYECKOTO 3apsaa.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAaHUSA 3JJIEKTPUYECKOTO TOKA.
HCTOYHUKM TOCTOSIHHOTO TOKa. JIESHMCTBUSI AJIEKTPUUECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJICKTPUUECKHUM TOK B KHUIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka.  DJEKTPUUECKOE  HAMPSIKEHUE.
ConpoTuBjeHHE MPOBOIHUKA. Y IEIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma
JJIs1 yuacTka tend. [lociienoBaTeibHOE M MApAIUIEIbHOE COETUHEHNE TP OBOJHHUKOB.

Pabota W MONIHOCTH dJEKTpHUECKOTO Toka. 3akoH Jlxoyns—JleHia.
DIIeKTpUYECKHUE IIENU U MTOTPEOUTENN IEKTPUIECKOM 3Heprun B ObITy. KopoTtkoe
3aMbIKaHUE.

[TocTostHHBIE MAarHUTHI. B3auMo1elCTBUE TOCTOSHHBIX MArHUTOB. MarHUuTHOE
nojie. MaruutHoe moJjie 3eMJId M €ro 3HadeHue sl KU3HU Ha 3emiie. OnbIT
Opcrtena. MarouTHoE 1oJie ANEKTPUIECKOro Toka. [ [puMeHeHne 3J1IeKTpOMarHuToB
B TEXHUKE. J[eMCTBME MArHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb
MOCTOSIHHOTO TOKa. Mcmoib30BaHWE BJEKTPOJIBUrATENed B  TEXHUYECKHUX
YCTPOUCTBAX U HA TPAHCTIOPTE.

OnbiTel @apajes. SBiaeHUE JIEKTpOMarHuTHOM uHAYKuuK. [IpaBuso Jlenna.
Onexktporeneparop.  CrnocoObl  TOMy4YeHHS  JJICKTPUYECKOM  DHEPTHM.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX ICTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DneKTpu3anus Tell.

JIBa poaa 3JIeKTpUYECKUX 3apsi10B U B3aMMOICHCTBUE 3aPXKEHHBIX TEJ.
YCTpONUCTBO U JEUCTBUE JICKTPOCKOTIA.

DJIEKTpOCTaTUY €CKast UHYKLIHS.

3aKOH COXpaHEHUSs PIICKTPUUECKHUX 3apsII0B.

[IpOBOHUKY M TUDNEKTPUKH.

Mo 1enmMpoBaHUE CUITOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTOYHMKY TOCTOSIHHOT O TOKA.
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JIelCTBUS DIEKTPUYECKOTO TOKA.

[
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. DIIEKTPUYECKUH TOK B KUJIKOCTH.

. 'a30BBIN pazpsi.

. I3MepeHne cuiibl ToKa aMIiepMeTPOM.

. I3MepeHne 31eKTpU4eCKOro HAPS>KEHHS BOJIbTMETPOM.
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. Peoctar nu Mmarazus conpoTHUBIICHUM.

[
Sl

. B3auMmogeiicTBrE MOCTOSIHHBIX MArHAUTOB.
. MojaenpoBaHue HEBO3MOKHOCTH Pa3AeiCHUS MTOJI0OCOB MarHuTa.
. MoaenipoBaHrE MarHUTHBIX MOJIEN MOCTOSTHHBIX MArHUTOB.

[
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18.
19.
20.
21.
22.
23.
24,

25.

OnesIiT Opcrena.

MarsauTtHo€ 1oJje Toka. DJIEKTPOMAarHur.

JIeiCcTBHE MarHUTHOTO MOJISL HA IPOBOIHUK C TOKOM.

DJIEKTPOABUTaTENb IOCTOSHHOTO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHO W NHTYKLIHH.

OmnbiTel apages.

3aBUCUMOCTh HAIIPaBJICHUS HHIYKIMOHHOTO TOKAa OT YCJOBHUW €r0
BO3HUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOT O TOKA.

Jlabopamopnvle padom vl u onvimol.

1.

I

10.
11

12.

13.

14.

15.

16.
17.

18.

OmnpITel MO  HAOMIOACHUIO DJISKTPU3AIMU  TeN MHAYKIMEH W TIpH
CONPUKOCHOBEHHUH.

UccnenoBanne NOeUCTBUS JJIEKTPUUECKOTO MOJS HA MPOBOJHUKUA U
TARJIEKTPUKHU.

Coopxkau nmpoBepka paboThI JICKTPUIECKOM 1IN MTOCTOSIHHOTO TOKA.
N3Mepenne u peryimpoBaHue CUIIbI TOKA.

N3Mepenne u peryimpoBaHUe HAPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKa, UIYIIETO YEPE3 PE3UCTOP, OT
COMNPOTHUBJICHUS PE3UCTOPA U HAIPSIAKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AJIEKTPUYECKOTO
COMNPOTHUBJICHUS MPOBOJHUKA OT €ro JUIMHBI, IJIONAJU TOIEPEYHOrO
CEUEHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPS)KEHUH MPU  TOCIIEA0BATEL HOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ajsl CHJBI TOKAa MPU MHapaUICIbHOM COEAUHECHUU
PE3UCTOPOB.

Onpenenenne pabOTHI IEKTPUIECKOTO TOKA, MIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HAINpSKEHUS HA HEW.

Onpenenenue KIIJI narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMOI€MCTBUSI IOCTOSIHHBIX MArHUTOB.
N3ydeHre MarHuTHOTO TI0JIS TOCTOSTHHBIX MArHUTOB MPH UX 00bEINHEHUN
Y pa3/ielICHUN.

HccnenoBanrie AEMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbI  B3aUMOJCHUCTBUS
KATYIIIKX C TOKOM U MarHWTa OT CHJIbI TOKA M HAMIPABJICHUS TOKA B KaTYIIIKE.
N3yuenune neicTBUs MarHUTHOTO TTOJISL HA TTPOBOJHUK C TOKOM.



19. KoHCTpynpoBaHue u n3ydeHue padoThl JIEKTPOIBUTaTE.

20. U3mepenue KI1/] anekTpoaBurareisbHOM yCTaHOBKH.

21. OnbITBl N0  MCCIEIOBAHUIO SIBJICHUS D3JEKTPOMATHUTHOM WHAYKLIUU:
UCCJICIOBAHUE M3MEHEHWI 3HAYEHUS U HalpaBleHUs HHIYKIUOHHOIO

TOKA.
9 KVIACC

Pa3nen 8. Mexanndeckue iBJIeHH .

Mexanuueckoe JBrkKeHue. MarepuaibHas Touka. Cuctema OTCUETA.
OTHOCHUTENPHOCTh MEXaHWYECKOTO JBWKEHUS. PaBHOMEpHOE NPSAMOJUMHEWHOE
nBwxkenue. HepaBHoMepHOEe npsiMosnHENRHOE BM>KeHUE. CpeaHsass 1 MTHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHUM.

Yckopenue. PaBHOyckopeHHOE TpsSiMONHMHENHHOE nBwkeHue. CB0OOIHOE
naznenue. Onbite [Namunes.

PaBHOMepHOE nBMXKEHUE 1O OKpYX)HOCTU. Ilepuon u vactota oOpamieHus.
JIuHelnHas u yriosas CKOpocTH. LIeHTpocTpeMuTeNnbHOE yCKOPEHHE.

Ilepsr1ii 3akoH HerotoHa. Bropoi 3akon Herotona. Tperuit 3axkon Herotona.
[IpuHIMIT CyTIEpIIO3ULIAN CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TpeHUsI CKOJIbKEHUS, CUJIa
TPEHUS NOKOsI, APYTUe BUIbI TPEHHUS.

Cunma TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOpPEHHE CBOOOJHOrO
nageHus. JIBwxenue ruiaHer BOKpyr Connua. IlepBas kocMmuueckas CKOpPOCT.
HeBecoMoCTh 1 mieperpys3Ku.

PaBHOBecue martepuanbHO Touku. AOCOOTHO TBEpOE Teno. PaBHOBecue
TBEPIOTO TENA C 3aKPEIUVIEHHON OChIO BpateHusi. MoMeHT cuibl. LieHTp TsixecTy.

Nmmynee Tena. M3menenne umiynbca. Mimynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE ABHKEHUE.

Mexannueckass paboTa MU MOIIHOCTb. PaboTa cuil TSKECTH, YNPYroCTH,
TpeHust. CBsi3b 3HEPTUU U padoThl. [loTeHUIMaNbHAA SHEPTUS Tea, TOAHITOrO Ha
MOBEPXHOCTHIO 3eMIId. [loTeHIIMaIbHAs SHEPTHS CHKAaTOU PYKUHBL. KnuHetnueckas
sHeprus. Teopema 0 KUHETHUECKOW DHEPIUU. 3aKOH COXPAHEHUS] MEXaHWYECKOU
DHEPTHM.

Hemoncmpayuu.

1. HalmrogeHne MeXaHMYeCKOTO ABMKEHHSI TeJla OTHOCHUTEIBHO Pa3HbIX Tell

OTCUETa.
2. CpaBHEHHE IyTE€ W TPAcKTOPUM ABWKEHHA OJHOIO M TOrO KE Tena
OTHOCHTENBHO Pa3HbIX T€J OTCYETA.
N3mepenne CKOpOCTH U YCKOPEHUS IPSAMOJIMHEUHOTO IBUXKECHHUS.
4. HccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOIO IBUXKCHHS.
HaOmoenue nBr>XeHUs Tesna Mo OKPYKHOCTH.



10.
11
12.
13.
14.
15.
16.

HaOmonenne MmexaHnuecKux sBJICHUH, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM 1 YCKOPEHHOM JIBM>KEHUH O THO CUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHHUS TeNa OT MAacChl Te€la W JACUCTBYIOLIEH HA HEro
CHUJIBL.

HabmroneHue paBeHCTBA CHUJI IIPU B3aUMO/IEHCTBUN TE.

N3menenune Beca Tena npu yCKOPEHHOM JIBU>KCHHH.

[lepenada ummysnbca Npy B3aUMOIECTBUAHU TEL.

[IpeoOpazoBaHus SHEPTUU IPU B3aUMOACHCTBUY TEIL.

CoxpaHeHue UMIyIbCa IPU HEYIPYTOM B3aUMOAEHCTBHH.

CoxpaHeHne UMITyJIbCa ITPU a0COJIFOTHO YIPYTOM B3aUMOAEHCTBUH.
HaOmonenne peakTMBHOTO IBUKEHHUS.

CoxpaHeHre MEXaHUYe€CKOM SHEPTUH MPU CBOOOJHOM MafCHUH.
CoxpaHeHre MEXaHUYECKOUM SHEPTUU MTPU IBUKEHUH TENA MO JEHCTBUEM

1P YKUHBI.

Jlabopamopnvie padom vl u onvimol.

1.

10.

11

KounctpyupoBanue TpakTa a1 pa3roHa M JalbHEHIIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPHUKA WA TEJICIKKH.

Omnpenenenne cpemHE CKOPOCTH CKOJBXKCHHS OpycKa WIM JIBWKCHUSI
IIIapHKa 10 HAKJIIOHHOM TUIOCKOCTH.

OmnpeneneHre yCKOPEHUS Tejla MPU PABHOYCKOPEHHOM JBMXKCHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccrnenoBanne 3aBUCUMOCTU MYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CJIM TIPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3
HAaYaJIbHON CKOPOCTU MYTH OTHOCSTCA KaK psiJi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHHU OJTUHAKOBHI.

HccnenoBanne 3aBUCHUMOCTH CHWJIbI TPEHUS CKOJIBXKEHHS OT CHIIbI
HOPMAJIbHOTO JaBJICHHUS.

Onpenenenne KodDPHUIMEHTA TPEHUS CKOJIBKCHUS.

Onpenenenne )KECTKOCTH PY>KUHBI.

Omnpenenenne padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JABUKEHHUHU TEJIA TIO
TOPU30HTAILHOW MOBEPXHOCTH.

Omnpenenenne padOThl CWIbI YINPYrOCTH MPHU MOJIbEME TIpy3a C
MCIIOJIb30BaHUEM HETOABMKHOTO U TTOABUKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. MexaHnYeCcKHe KOJIe0aHUs U BOJHBI.



KonebarenbHoe amxeHrne. OCHOBHBIEC XapaKTEPUCTUKHU KOJICOAHUH: TIEPHO]I,
4acToTa, aMIUIMTy/1a. MaTtemMaTUuecKuii U MpYyXKUHHBIN MasTHUKU. [IpeBparienue
SHEPTUU MPHU KOJIeOATETbHOM JIBHIKEHUU.

3aryxaroumie  kojeOaHusi.  BeiHyxkzaeHHble — kojeOaHus.  Pe3oHanc.
Mexannueckue BoJiHBI. (CBoilcTBa MexaHM4ecKUx BOJIH. lIpononbHbie U
NONEpEeYHbIE BOJIHBL. J[IMHA BOJMHBI W CKOPOCTh €€ PacrpoCTpaHEHUs.
MexaHnuecKkue BOJIHBI B TBEPIOM TEIIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHnue 3Byka. UHPpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronmenne koneOaHuil Ten IO IEWCTBUEM CWIBI TSIKECTA U CHIIBI
YIOPYTOCTH.

HaOmonenue kosnebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HaOmonenue BoIHY X /ICHHBIX KOJI€0aHUI U pe30HaHCcA.

PacnpocTpaHenne npo10JIbHbIX U MOTIEPEYHBIX BOJIH (Ha MO JIEJH).

HaOmoenue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKYCTHYECKHUI pE30HAHC.

Jlabopamopnvie padom vl u onvimol.

1. OmpeneneHre dYacTOThl W TepUoJa KoJicOaHWl MaTeMaTH4eCcKOoro
MasTHHKA.
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Ornpenenenne 4acTOThI M MIEPHO,1a KOJICOAHUH TTPY>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHO1a KOJCOAHHUM TTOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HATH.
4. VccnemoBanue 3aBUCUMOCTH TIEpHOIa KOJICOAHUH MPYKUHHOTO MasiTHUKA
OT MacChI Tpy3a.
5. IlpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHUIl Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChI Ipy3a.
6. OmbITBI, JAEMOHCTPHUPYIOUIME 3aBUCHUMOCTh TEpHOAA  KOJeOaHHIt
MPYKUHHOTO MasiTHUKA OT MAacChl IPpy3a M KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOHOTO MaeHUs.
Pa3aen10. DiieKTpOMAarHuTHOE MO0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTpOMAarHUTHOE  MoJie.  DJIGKTpOMarHutHbele  BojHBL.  CBoMcTBa
AIEKTPOMAarHUTHBIX BOJH. [lIkana »JeKTpOMarHuTHBIX BOJH. Kcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBS3H.
DJlekTpoMaruuTHas npupoja csera. CKOpocTh cBeTa. BoHOBBIE CBOICTBA
CBeTa.
Hemoncmpauuu.
1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnvle padom vl u onvimol.

1. M3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOUIIBLHOTO

tenedoHa.

Pa3agenll. CBeToBbIe IBJICHUS.

JlyueBass  mopmenmp  cBera. HNcrounuku  cBera.  IIpsmosmHenHoe
pacnpoctpanenue ceera. 3armenuss Connua u JIynsl. Otpaxkenue csera. [Inockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akOH NpeloMIieHUs cBera. [losHOe€ BHYyTpEHHeEe
OTpa)k€HHE CBeTa. VCHoiab30BaHWE TMOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONITUYECKUX CBETOBOJAX.

JIunza. Xox myuelt B mun3e. Onrtuyeckas cuctema poroanmnapara, MUKpOCKONa
U Teneckona. ['na3 kak ontudeckas cucreMa. biim30pyKoCTh U 1abHO30PKOCTb.

Paznoxxenne Oemoro cBera B crektp. Omnbitel Hbiorona. CroskeHue
CIIEKTpaIbHBIX LIBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpssMonMHENHOE paCIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenune n300pakeHUM B TIIOCKOM, BOTHYTOM U BBIIMTYKJIOM 3€pKaJiax.
IIpenomnenue cBera.

OnTuyecKkuii CBETOBOI.

Xon tydeit B cOOMparoIie IMH3e.

XoJ Jiyder B pacCEUBAIOIICH JIMH3E.

[osryuenue n300paxeHnii ¢ TOMOIIIBIO JINH3.
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[Tpuntmn aecTBuUs GoToanmapara, MUKPOCKOTIIA U TEIECKOTIA.

10. Moersb rias3a.

11. Paznoxenue 6em1oro cBera B CIIEKT).

12. [lomyyenue 0enoro cBeTa Mpu CJI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie padom vl u onvimol.

1. HccnemoBaHue 3aBHCUMOCTH YIJla OTPaKEHHUSI CBETOBOTO Jiydya OT YIJia
MaJICHMUS.

2. W3ydenne xapakTepucTUK N300paKEHUS MPEMETa B TNIOCKOM 3epKaiie.

3. HccnemoBanue 3aBUCHMMOCTH yTiia MPEIOMIICHUSI CBETOBOTO JIyda OT yria

MaJCHNUS HA TPAHUIIE «BO3TYX—CTEKIION.

[Tonydaenune n300pakeHNI ¢ TTOMOIIHIO COOUPAIOIICH JIMH3BI.

Omnpenenenrie GOKyCHOTO PACCTOSHUASA U ONITUYECKOM CUIIBI COOMPArOIIIeit

JIMH3BI.

OnbITHI IO Pa3JI0KEHUIO OEJI0r0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO LIBETA MPEAMETOB NPU WX HAOIIOJECHUHM uepes

[[BETOBBIE (DUIIHTPHI.



Pa3nen12. KBaHTOBBIC ABJICHUS.

OmneiTel Pezepdopna u minanerapnas mojnenb aroma. Mojens atroma bopa.
Hcnyckanue u norfoieHue cBera atomoM. KBantel. JIuHeiuareie CrieKTphI.

PannoaktuBHOCTh. Anlbda-, OeTa- U ramma-uzirydyenusi. CTpoeHue aToMHOIO
anapa. Hykionnas woxens aromHoro sapa. W3orombl. PannoakTuBHBIE
npespatteHus. [lepuoa nomypacmnaaa aTOMHBIX SIIED.

SAnepHbie peakuy. 3aKOHBI COXPAHEHUs 3apsJ0BOrO U MAacCOBOTO YHCEIL
OHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus anep. Uctounnku sneprun CosiHLA U 3BE3.

AnepHast sHepreruka. JleiicTBUS pPaJAMOAKTUBHBIX H3JIyYEHUHA Ha IKUBbIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3Iy4€HUS U TTOTJIO IEHHUS.

2. CHekTpbl pa3M4YHbIX Fa30B.

3. Cnektp BoJI0poa.

4. Habmonenue TpekoB B kamepe Buiibcona.

5. Pabora cuérymka MOHU3UPYIOIIUX U3ITy4EHUH.

6. Peructpanus uzirydyeHus: IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie padom vl u onvimol.

1. HalmropeHue CIUIOMIHBIX U IMHENUYAThIX CIIEKTPOB U3ITyUEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTUM YACTHUIBI MO TOPMO3HOMY

nytu (o ¢poTorpadusim).

3. M3Mepenue pagnoakTUBHOTO (oHA.

IHoBTOpUTENBLHO-000011A KOIMH MO1YJIb.

[ToBTOpUTETHHO--0000MIAIOIINI MOAYJIb IPEAHA3HAYEH I CUCTEMATU3AlIUH
1 0000IIeHNs MPEIMETHOTO COJIEPIKAHHSI U OTIBITA ASATCIbHOCTH, TPUOOPETEHHOTO
IpU WM3Yy4YEHUH BCEro Kypca (PU3MKH, a TakkKe g MOATOTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHy 10 (HU3UKe JUIT 00yJaroluxcs, BRIOPABIIMX 3TOT
y4eOHBIA TIPEIMET.

[Ipu M3yyeHun AAHHOTO MOAYJSA PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIIBI
NeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYnBaCTCs TOCTIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  PE3ylbTaToB  Oo0ydeHus, ¢dopmupyercs
€CTECTBEHHOHAyYHass TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCJIEHOBAHUSI
SBJIGHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHSTH (PU3UUECKHEC
SBJICHUSI, TIPUMEHSA TIOJydE€HHBIE 3HAHMsI, pelaTh 3a7adyd, B TOM YHCJE
Ka4eCTBEHHBIC M KCIIEPUMEHTAIbHBIE.

[IpyuHIMNHATBHO 1EATENbHOCTHBIN XapaKkTep TAHHOTO pa3eia peau3yercs 3a
CYET TOTO, YTO OO YJAIOIIMECS BHITIOTHSIOT 3a7aHHsI, B KOTOPBIX UM MPEIaracTcs:



HA OCHOBE IMOJYYEHHbIX 3HAaHUN paclo3HaBATb M HAYYHO OOBACHATH
(u3NUECKue SIBJICHUS B OKPY>KAIOILIEH NPHUPO/JIE U TOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHbIE METOIbl UCCIEA0BAaHUS (PU3NYECKUX SIBJICHUN, B TOM
YUCJIE JJIs1 IPOBEPKU FMIIOTE3 U MOJIy4YEHHSI TEOPETUYECKUX BBIBOIOB;
OOBSICHATh HAayyHbIE OCHOBBI HamOoJyiee BaXHBIX JTOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTH, HAIIPUMEP, IPAKTUYECKOTO UCMOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
DHEPTUM HAa OCHOBE 3aKOHA MPEBPALICHU U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3yuenne pu3nkm HA ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HAPaBJICHO

Ha JTOCTWKEHHE JINYHOCTHBIX, METAPEIMETHBIX M TIPEAMETHBIX 00pa30BaTeIbHBIX
pEe3yIbTaTOB.

B pesynpTare n3ydennsi pu3nKy Ha YPOBHE OCHOBHOTO OOIIIEro oopa3oBaHus

y oOydaromierocs 0yayT chopMHUPOBaHBI CICAYIONHE JTUIHOCTHBIC PE3YIbTaThl B
YJacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUNCKON
(pu3nUecKo HAyKU;

— HEHHOCTHOE OTHOILIEHUE K JJOCTUKEHUSIM POCCUUCKUX YUEHbIX--(DU3UKOB;

2) rpa:KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUU OOILIECTBEHHO 3HAUUMBbIX U
ATHUUYECKUX MPOOJIeM, CBA3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM J[OCTHUKECHUN
bu3ukwy;

— OCO3HAaHHE BAXXHOCTU MOPAIBHO--3TUYECKHUX NMPUHLUIIOB B JIEATEIBHOCTH
Y4€HOTO;

3) 3¢TeTH4eCKOr0 BOCIIUTAHUSA

— BOCHPHITHE 3CTETUYECKHUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT O IO3HAHUA:

— OCO3HAaHME ILEHHOCTU (PU3NYECKOM HAyKM Kak MOIIHOTO HHCTPYMEHTA
MO3HAHUSA MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTHI, BaKHEHILEH COCTaBISIOLICH
KYJIbTYPBbI;

— pa3BUTHE HAy4YHOH JFOOO3HATEIHLHOCTH, MHTEpECa K HCCIIEA0BATEIbCKON
JeSITEIbHOCTH;

S) ¢opmupoBaHMa  KYJIbTYPbl  3J0pPOBbSI M  3MOLHMOHAJIBHOIO
0J1aronmoJryams:

— OCO3HaHHE LEHHOCTH Oe30macHOro ooOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH NpaBUJ 0O€30MacHOr0 IMOBEACHHUS Ha
TPaHCIOPTE, Ha JOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM OOOPYIOBAHUEM B
JOMAIIIHUX YCIIOBUSAX;

— c(pOpMUPOBAHHOCTH HAaBbIKA pedIeKCHH, PU3HAHKIE CBOETO MPaBa Ha OIIMOKY
Y TaKOTO K€ TpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUSA:



e — AaKTMBHO€ y4YaCTHE€ B PEIICHWU MPAKTUYECKHX 3a7ad (B pamMKax CEMbH,
oOpa3oBareibHOW  OpraHu3aluu, TOopojJa, Kpas) TEXHOJOTMUYECKOH U
COLMAIIbHOM HANPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCJIE U (PU3UUECKUX 3HAHU;

e — HHTEpEC K MPAKTUYECKOMY U3YUCHUIO TPOdeCcCHid, CBI3aHHBIX C (U3 UKO;

e 7)3K0JIOrMYeCKOr0 BOCIIMTAHUS:

e — OpHUCHTAIlMSA HA MPUMEHEHHE (PU3MYECKUX 3HAHUM ISl pEUICHUs 3a/1ad B
o0acTu OKpYXaroIlel cpeabl, IUIaHUPOBAHUS MOCTYINKOB W OLIEHKH UX
BO3MOYHBIX IOCJICACTBUMN JJIS1 OKPYKAKOLIEN CPENBI;

e — OCO3HaHHUE TI00ATBHOIO XapakTepa HKOJOTHUECKHX MpoOeM U MyTel ux
peLICHNS;

e 8) aganTauMu K M3MEHAIIUMCH YCJOBHUSAM COLHUAJIBHOM M NPHUPOIHOMN
Cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUM NPHU BBIMNOJHEHUH HCCIECAOBAHUN U
MPOEKTOB (PU3MUECKOW HaIMpPaBICHHOCTH, OTKPBITOCTh OMbBITY W 3HAHUSAM
APYrux,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpE3 MPAKTHYECKYIO
NESATENLHOCTD;

e — MOTPEOHOCTH B (POPMHUPOBAHNN HOBBIX 3HAHUM, B TOM YHCIIe (HOPMYITHPOBATh
U7IeH, TTOHSATHUS, TUTIOTE3BI O GU3HUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHUE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
(pu3ukwy;

e — IUIAHUPOBAHUE CBOETO PA3BHUTHA B MPHUOOPETEHUU HOBBIX (PH3UUIECKHX
3HAHMM;

e — CTpEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3H PUPOIbI, 00IIIECTBA U
SKOHOMUKH, B TOM YHUCJIC C HCTI0JIb30BaHNEM (DU3HUECKUX 3SHAHHMIA,

e — OIICHKAa CBOMX JECWCTBUMA C YYETOM BIMSHUSI HA OKPYXKAIOIIYIO CPELy,
BO3MOYKHBIX ITTI0OATLHBIX MTOCTICICTBHUIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTaTte ocBOEHHsI MPOTPaMMBI IO (PH3UKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBanuss y oOyuaromerocss OyayT c@QOpMUpOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIIOYAMOIIHE TI03HABATENIbHBIE YHUBEPCATbHBIC YIeOHbIE ICHCTBYS,
KOMMYHHKATUBHBIC ~ yYHUBEpCAJbHbIE  y4eOHbIC JICHCTBHS, pEryJsSTHBHbIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHSI.

Ilo3HaBaTe /IbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBblegornueckue aeiicTBUA:



BBISIBISITh W XapakTePU30BaTh CYIIECTBEHHBbIC MPHU3HAKK OOBEKTOB
(sIBIICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIUN, OCHOBAHUS JIJIs
00001LIEHNSI U1 CPABHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX,
JTAHHBIX ¥ HAOJTIOJICHUSIX, OTHOCSIUXCS K (PU3UIECKUM SIBJICHUSIM;
BBISIBIISITh MPUIUHHO--CJICJICTBEHHBIE CBS3U MPHU U3YUYECHUU (DU3UUIECKUX
SIBIICHUI 1 TIPOIIECCOB, JENIaTh BHIBOIBI C HCTIOIH30BaHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, BBIJIBUTaTh THIOTE3bI O B3aMMOCBS3SX
(bu3NYECKUX BETUYHH;

CaMOCTOSTENbHO BBIOUPATh CIOCO0 perieHus: yueOHO U pu3nueckoi 3a1aun
(cpaBHEHHME HECKOJIbKMX BAapUaHTOB peUIeHHs, BbIOOp HauboJee
MOIXOISIIIIETO C Y4ETOM CaMOCTOSTEIHLHO BbIIETICHHBIX KDUTEPHEB).

Bba3oBble ucciaenosarejbCcKue 1€ CTBUA:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEA0BATELCKUI HHCTPYMEHT TO3HAHNUS,
MPOBOJUTH 110 CAMOCTOSTEIHLHO COCTABJICHHOMY IUIaHy OIIBIT, HECJIOKHBINA
bu3NUecKuil 3KCIEPUMEHT, HEOOJbIIOE HCCIIe0BaHNE (PU3NYECKOrO
SIBJICHUS;

OIICHUBAaThb HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIyYE€HHYIO B XO/I€ UCCJICIOBAHUS MIIM DKCTIEPUMEHTA;

CaMOCTOSTEIbHO (DOPMYIMPOBATH 0OOOIICHHS U BBIBOIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHUS;

NPOTHO3UPOBAaTh BO3MOXHOE JajbHeWIlee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKXKE BBIABUTATH MPEIOI0KEHUSI 00 X Pa3BUTUHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora c ungopmaumeii:

MPUMEHSATH Pa3IMIHBIC METOJIBI, HHCTPYMEHTHI M 3alPOCHI IIPH TTOUCKE U
oTOope mHpOPMAIUA WIA AAHHBIX C Y4ETOM MPEIJIOKEHHON ydeOHOM
(bu3UYeCKoM 3a1a4K;

aHAM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATh MH(OPMAIIHFO
Pa3IMYHBIX BUAOB M POPM IPEICTABICHUS;

CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIBHYIO (GOpPMYy MPEICTABICHUS
UHPOpMAIIMM W WUTIOCTPUPOBATH pEIIaeMbIe 33Jadyd  HECJIOKHBIMH
cXeMaMH, JruarpaMMaMu, HTHOU rpadMKoi U MX KOMOWHAIMSMH.

KoMMyHnKaTUBHBbIE YHHMBepCaJIbHbIE YdeOHbIe elicCTBHS:

B XOJIe OOCYXACHHUS Yy4eOHOTO Marepuaia, pe3ysbTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOTPOCHI 11O CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKa3bIBaTh WJICH, HAICJICHHBIC Ha PEIICHHWE 3aJa4dl W T0Jep KaHne
OaroskenaTeIbHOCTH OOIIECHHUS ;



COIOCTABJIATh CBOU CYXKIEHUS C CYXICHUSMH JPYTUX YYaCTHUKOB
Jianora, oOHapyXKUBATh PA3IMUKE U CXOJICTBO MO3UITUH;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIISITh PE3YJILTATHI BHINOJHEHHOTO (DU3UYECKOTO OTbITa
(3KCTIEpUMEHTA, UCCIICA0BAHUS, IPOEKTA);

MMOHKMMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOM 1 WHWBUIYaTbHON
PabOTHI IPU PEIICHUH KOHKPETHOU (PU3UUecKOr MpoOIeMbl;

MPUHUMATH 1€ COBMECTHOM AESTENbHOCTH, OPraHU30BbIBAThH JEUCTBUSA
no €€ MOCTIKEHHUIO: paclpenensaTh poJid, OOCYKIaThb MPOLECCHl U
pe3yabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUSI HECKOJIbKHUX JTFOICH;
BBITIOJIHSTH CBOIO YaCTh PA0O0ThI, JOCTUTAsk KAYECTBEHHOTO pPe3ysbTaTa To
CBOEMY HaIPaBJICHUIO U KOOPIUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMHU
KOMaH/]Ibl;

OIIEHMBATh Kaue€CTBO CBOETO BKJIaJa B OOMMIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIM Y4aCTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHMBeEpPCaJIbHbIC Y4eOHBIE 1eCTBUA

Camoopranuszanms:

BBISIBJIAATH MTPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalUAX, TPEOYIOUHX
JUJISL petieHusT (PU3ndecKux 3HaHUM;

OPUEHTUPOBATHCSI B  PA3IMYHBIX TMOJXOJAaX TMPHUHATUS  PEUICHUN
(MHOUBHUyaJIbHOE, TPUHSITHE PEIICHUS B TPYIIE, NPUHITHE pEIICHUMN
rpymmoii);

CaMOCTOSITEIbHO COCTABIIATh AITOPUTM PEIICHUs PU3NIECKOM 3a]1a4u WU
IUIaHA HUCCJEIOBaHMS C YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MO’KHOCTEHN, apIr'yMEHTUPOBATh NP EAJIaraéMble BApUAHThI pELICHU;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

Camoko HTPOJIb, MOIMOHAJIbLHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYAllMM U TIpeJiaraTh MjiaH €€ U3MEeHEHHUS
OOBSICHATh TMPUYMUHBI JOCTHKECHHS (HEJOCTHKEHHS) Ppe3yJIbTaToB
NeSTEeNIbHOCTH, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHCJE B XOJ BBITOJIHEHHUS
GU3NUECKOTO UCCIENOBaHMWS WJIM TMPOEKTAa) HAa OCHOBE HOBBIX
0OCTOSITENILCTB, W3MEHMBIIMXCS CHUTYaIldi, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO APYrOTO YeJI0BeKa B X0/1€ CTIOpa WM TUCKYCCHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYTOTO;



IIPpU3HaBaTb CBOE IIpaBO Ha OH_II/I6Ky IIpHu pCHICHUU (I)I/IBI/I‘-IGCKI/IX 3aa4d njin
B YTBCPIKACHHUAX Ha HAYYHBIC TCMbI M TaKOC K€ IIPAaBO APYyroro.

INPEAMETHBIE PE3YJIBTATHBI

K xoH1y 0oOyuenus B 7 Kiaacce npeIMeTHbIE pe3yJbTaThl HA 6230BOM YPOBHE
JOJKHBI OTpaXxarb COPMHUPOBAHHOCTD Y 00yUaIOIIMXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHA: (PU3WYECKHME W  XUMHYECKUEC  SIBIICHUS,
HaOJIIO/IeHUE, SKCTIICPUMEHT, MOJCNb, TUIOTE3a, SAUHHIBI (PU3NIECKHX
BCJIMYMH, aTOM, MOJICKYJIa, arperarHble COCTOSHUS BemecTBa (TBEPIIOE,
KUAKOE, Ta3000pa3HOEe), MEXaHWYEeCKO€ [BIKEHUE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, TNPSAMOJHMHEHHOE), TPACKTOPHsS, PaBHOJCHCTBYIOIIAS
cunma, gedopmanus  (ympyras, — IUIaCTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIIMECS COCY/IBI;

paznuuarh siBjieHus (nuddys3us, TEIIOBOE IBMXCHHE YaCTHIl BEIIECTBA,
paBHOMEpHOE JIBIDKCHHE, HEPAaBHOMEPHOE JBIDKCHUE, HMHEPIIHUS,
B3aUMOJICUCTBHUE TEJ, PABHOBECUE TBEPABIX TEN C 3AKPEIUVIEHHOW OCHIO
BpalleHus, Tiepeava JaBieHUs TBEP IBIMH TEJIAMHU, KHIKOCTSIMH U T'a3aMH,
atMoc(epHOe MaBlieHWE, TUIABAaHWE TeEJI, IIPEBPAICHUS MEXaHW4eCKOU
SHEPTUH) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHHUC;

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (U3MYCCKUX SIBJICHHHA B
OKpY)KalolieM MHpPE, B TOM YHCJC (PU3NYECKHE SBIICHUS B TPHUPOJIC:
IPUMEPBI IBIKCHUS C Pa3IMYHBIMUA CKOPOCTSIMH B JKHBOW W HEKHBOU
NpUpOJIC, ACHCTBUE CWILI TPEHUS B IPUPOJC W TEXHUKE, BIIMSHHC
aTMOC(EpHOTO JIaBJICHUS HA KUBOW OPTAaHM3M, IUIaBaHUE PBIO, phIYaru B
TElle YeN0BEKa, IPU 3TOM MEPEBOAUTH MPAKTUIECKYIO 3a/1a4y B YUEOHYIO,
BBIJICIIATD CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3UYECKUX SIBJICHUIA;
OTIMCHIBATh U3yYEHHBIC CBOMCTBA TeN U (PU3UUYECKHUE SIBJICHUSI, UCTIOb3YS
(bu3UYeCKUe BEMMIHUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tena,
cuJja TpeHwusl, AaBjieHne (TBEPAOTo Tena, )KUIKOCTH, Ta3a), BRITATKUBAIOIIAsT
CWJa, MEXaHW4yeckas paboTa, MOIIHOCTH, TIEYO CHJIbI, MOMEHT CHJIbI,
KO3 (UIIMEHT TOJIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETUYECKas |
NOTCHIIMATbHAS OHEPTUs), NPH OINHWCAHWK TPABWILHO TPAKTOBATh
bu3HUeCcKuit CMBICI UCTIOJIb3YEMBIX BEJTMUHH, UX 0003HAUYCHUS U €TUHUTIBI
bu3NUEeCKUX BEIWYWH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO
Gu3NUEeCKy0 BEIMYUHY C JAPYTHMMH BEIUYHMHAMH, CTPOUTH Tpaduku
W3Y4YEHHBIX 3aBUCUMOCTEN (PN3NIECKUX BEJTMUHH,



XapakTepu30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MPaBUjIa CJIOXKEHUs cUIl (BOJIb OJHOM NpsiMOii), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, npaBUO paBHOBeCHs pbluara (0J0ka),
«30JI0TO€ TMpPaBUIO» MEXAaHUKU, 3aKOH COXPAaHEHUs MEXaHH4eCKOu
DHEPrUU, NpPU H3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMMuChIBaTh €r0 MAaTEMaTHYE€CKOE BEIPAXKEHUE;

OOBSICHATDH (PU3UUECKHUE SABJICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBJIATh IPUYUHHO--CJICCTBEHHBIE CBA3U, CTPOUTh OObsSICHEHHE U3 1—2
JIOTUYECKHX I1IaroB C OMOpOM Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemiate pacu€rHble 3amaud B 1—2 AeMcTBUSA, UCIONb3YS 3aKOHBI U
dbopMyIibl, CBsI3BIBaIONIME (PU3UUECKHME BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 33]1a4¥ 3alUCHIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMyJIbI U MPOBOJUTH PACUEThl, HAXOJIUTh CIPABOYHbIC
JlaHHbIEe, HEOOXOAUMBIE JIsl PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4eHHON (PU3NUECKOM BETMINHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPBIE MOXKHO PEIIUTh MPU HOMOIIM
(bu3NUEeCKUX METOI0B, B ONTMCAHUU UCCIICA0BAHUS BBIJCIATh IPOBEPSEMOE
MPEANOJIoKEeHUE (TUTIOTE3Y ), Pa3IMyaTh U UHTEPIIPETUPOBATDH MOJTyYEHHbINA
pe3ybTaT, HaXOJWTh OMIMOKM B XOJI€ ONbITa, AENaThb BBIBOJbI MO €ro
pe3yibTaram;

OPOBOJUTH OMNbBITHI 10 HAOMIOACHUIO (PU3MYECKUX SIBJICHUN WU
buznuecKux CBOMCTB Tel: GOPMYyIUPOBATh MPOBEPSIEMBIE P EOIO0KEHUS,
coOuparh yCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS, 3aMUCHIBATH XOJ]
oTbITa U POPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh TPSIMbIE HW3MEPEHHsI PACCTOSIHUSA, BPEMEHH, MacChl Tela,
00bEéMa, CWJIBI U TEMIEpPAaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX U
M(POBBIX TPUOOPOB, 3aMMCHIBATh IIOKAa3aHUS MPUOOPOB C YUETOM
3aTAHHOM a0 COTFOTHOM MOTPEUTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OTHOU (PN3UUECKOM BETUINHBI OT
JIPYyrol ¢ HCIOJb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHUMOCTH IyTU
pPaBHOMEPHO JABMXKYIIIETOCS TEJIAa OT BPEMEHU IBUKCHHUS TeJa, CUITbI TPEHUS
CKOJIbXKEHHsI OT Beca Tela, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CUJIbI TPEHHS OT TUIOIIA COMPUKOCHOBEHUS TEJ, CHUJIbI
YIPYTOCTH OT YAJIMHEHUS TPYKXUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHOW YaCTH TeNla U OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTU
OT TUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBHI
IUIaBaHMsI TeJl, YCJIOBUI paBHOBeCHs phluara U OJIOKOB), y4acTBOBaTh B



IUIAaHUPOBAHUM y4E€OHOTO HCCIENOBaHUs, COOUpaThb YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeays MPEAJIOKEHHOMY IUlaHy, (puKcupoBarh
pEe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTU (DM3UYECKUX BEIMYMH B BHUJE
NpPEJIOKEHHBIX Ta0JIuUI] U IpaduKoB, AeJIaTh BBIBOABI IO pe3yiIbTaTaM
UCCIICIOBaHMUS;

NPOBOJINTH KOCBEHHBIE W3MEpEHHS (U3WYECKUX BEIMYHMH (TUIOTHOCTDH
BEIIECTBA )KUJIKOCTHU U TBEPOTO TENA, CUJIA TPEHUS CKOJIbKEHUS, JaBJICHUE
BO3JyXa, BbITAIKMBAIONIAs CHJA, JCHCTBYIOIIAs Ha TMOrPYKEHHOE B
KUAKOCTh  TeNO, KOA(P(GUIMEHT TMOJIE3HOTO JACHCTBUS  MPOCTHIX
MEXaHU3MOB), CJlienysl NPEIJIOKEHHONW WHCTPYKLMU: TMPU BbINOJIHEHUN
U3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCIHITH
3HAY€HHUE HCKOMOM BEJINYHHEI;

co0JI01aTh MPaBUJIa TEXHUKHU O€30MacHOCTHU ITPU padoTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHHUYECKHUX YCTPOUCTB:
BECBI, TEPMOMETP, JMHAMOMETP, COOOIIAIIIMECS COCYAbI, Oapomerp,
pbluar, HoABWKHBIN U HETIO IBUKHBIHN 0JIOK, HAKJIOHHAS TUIOCKOCT;
XapaKTepU30BaTh TPHUHIMUIBLI  JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa HMX OMUCaHUS (B TOM YHCIIE:
NOAIIMITHUKYA, YCTPOMCTBO BOJOMNPOBOMAA, THAPABIMYECKUNA TMpecc,
MaHOMETp, BEICOTOMEP, MOPIIHEBON HACOC, APEOMETP ), UCTIOJIB3YsI 3HAHUS
0 CBOICTBaX (PU3UUECKUX ABJICHUN U HEOOXOAUMbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJAUTH MpUMEpPHl  (HAXOAUTh HMHPOpPMALMIO O  MPUMEPAX)
MPaKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUW B IOBCEIHEBHOU
YKU3HU U1 o0ecriedeHnst 0€30MacHOCTH ITPU 00paIieHny ¢ IpuoopaMu U
TEXHUYECKUMH YCTPOMUCTBAMHU, COXPAHEHUS 30POBbS M COOJIIO/IEHUSI HOPM
HKOJIOTUYECKOTO IMOBEICHUS B OKPY KAIOILIEH CperIe;

OCYIIECTBIIATH OTOOP HMCTOYHWUKOB wHpopmaruu B MHTepHere B
COOTBETCTBHUHU C 33JJaHHBIM TOMCKOBBIM 3aITPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUA © TyTEM CpaBHEHHUS PAa3JMYHBIX HCTOYHUKOB BBIJEIATH
uHGOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh MPH BBHIMOJHEHUN YU€OHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO
auTeparypy GU3UIEcCKOro CoAepKaHus, CIIPABOYHBIC MaTepUAIIbI, PECYPCHI
cetm UWutepHer, Bruamerp TnpuEMaMH KOHCTICKTHPOBAHHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIMK U3 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
cO3/JaBaTh COOCTBEHHBIE KPAaTKNE MUCHhMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(POpMAIUHN (PU3HUUECKOTO COJIEP>KaHUs, B TOM



qyCJie MyOJMYHO JeaTh KpaTKUe COOOIEHMs O pe3yJIbTaTaX IPOEKTOB WU
y4€OHBIX UCCIENOBAHUH, IPU 3TOM I'PaMOTHO HUCMOJIb30BaTh N3YYEHHBINA
NOHSATUMHBIM anmapar Kypca (QU3UKH, CONPOBOXKIATH BBICTYIUICHUE
IIPE3CHTALNEH;

IPU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEAOBAHUN pacIpeaelisiTh
00sI3aHHOCTHU B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMHU 3a/1a4yaMy,
CJIECIUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBAThH
COOCTBEHHBIM BKJaJA B  JEATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMOJEHCTBUE, YIUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xoH1y oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00YUaIOIIMXCST YMEHUIA:

MCIIO0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTAUTUY €CKUE U
amop(HbIe TeJa, HACBIIMICHHBIH W HEHACBIIMIEHHBIN TMap, BJIAXHOCTbH
BO3JlyXa, TEMIIEparypa, BHYTPEHHSS JHEPTHs, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUIECKHUIN 3apsijl, dJICKTPUIECKOE MMOJIe, MPOBOTHUKA
U JIUAJIEKTPUKH, ITOCTOSTHHBIN AJIEKTPUUECKUM TOK, MATHUTHOE TI0JIC;
paznuyarh siBJeHUS (TEIJIOBOE PACIIMPEHUE W C)KaThe, TeIulolnepenaya,
TEIJIOBOE PaBHOBECHE, CMAaYMBaHKE, KaWJUIIPHBIC SBJCHHS, UCTIApCHHE,
KOHJICHCAIUs, TIJIaBJICHUE, KpHUCTaLTU3ausa (OTBEp/ICBaHUE), KHUIICHUE,
TerIonepeaavya (TETIOMPOBOHOCTh,  KOHBEKITHS, W3JIy4YCHHE),
ANIEKTPU3AIIMS TeJl, B3aUMOJICHCTBHUE 3apsIA0B, NEUCTBUS JIEKTPHUIECKOTO
TOKa, KOPOTKO€ 3aMBIKaHHUE, B3aWUMOJICVCTBUEC MArHUTOB, JICHCTBUE
MarHUTHOTO TIOJISl HAa TIPOBOIHUK C TOKOM, DJICKTPOMArHUTHAS WHIYKITUS )
M0 ONHMCAaHHWIO HX XapAaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JAaHHOE (PU3UYECKOE SABJICHUE;

pacmo3HaBaTh TPOSBJICHUE HW3YYCHHBIX (U3WYECKUX SBJICHUNW B
OKpY>KalollleM MHpE, B TOM YHCJE (PU3UYECKHE SBJICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KAaNWUIIPHBIE SBJICHUS B NPHUPOJE,
KpUCTAUTBI B Tpupoje, usnydenue CouHIla, 3aMep3aHue BOJOEMOB,
MOpPCKHe Opu3bl, 00pa3oBaHKEe POCHI, TyMaHa, UHEsI, CHETa, dJICKTPHUUECKHUEe
ABJIEHUSI B atMocdepe, JIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MarHUTHOE
noJie 3emitu, Aperid moarocoB, poab MAarHUTHOTO OIS /17151 KU3HU Ha 3eMJIe,
MOJIIPHOE CHSIHUE, TPU ITOM TMEPEBOJAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKK) (DU3UUYECKUX
SIBJICHUI;

OTIMCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (PU3UUYECKHE SBICHUS, UCTIOIb3YS
busnuecKue BENMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTUS, KOJTAIECTBO
TEIUIOTHI, YJAENbHAas TEIUIOEMKOCTh BEILECTBA, YACIbHas TEIUIOTa



IUIaBJICHUsI, yJedbHas TeIloTa MnapooOpa3oBaHMs, YAElbHas TEIoTa
CrOpaHHsl TOIUIMBA, KOIPPUIMEHT TOJIE3HOTO JEHCTBUSA TEIJIOBOU
MaIlMHbI, OTHOCUTEIIbHAS BJIAXKHO CTh BO3/1yXa, 3JIEKTPUUYECKHI 3apsiJ, cria
TOKa, OJJIGKTPUYECKOE HAINPSIKEHUE, CONPOTHBICHUE IPOBOHUKA,
yII€TbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTD AIEKTPUYECKOrO
TOKa), NpU ONHCAHUM TPABUIBHO TPAKTOBAaTb (PUIUUYECKUI CMBICH
UCIIOJIb3YEMBIX BEIMUMH, 0003HAUECHHSI U €IMHUILIBI (PU3NYECKUX BEJIMYNH,
HaXoAuTh (POPMYIIbI, CBS3bIBAIOIIME JTAHHYIO (U3MUYECKYIO BEJIMYHMHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTHh TpapuKud H3y4EHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEIIUYHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJIAPHO--KHHETUUECKON TeopuH
CTPOEHHUSI BEILLIECTBA, MPUHIMI CYNEPIO3UIMH MOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH Oma 1 yJacTKa [EenH, 3aKOH
Jxxoynmsa—JleHia, 3aKk0H COXpaHEHUs] SHEPTUHU, IPY 3TOM J1aBATh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aITUCHIBATh €r0 MATEMATUYECKOE BHIPAXKEHHUE;
OOBSIICHATH (PU3UUECKUE MPOLIECChl U CBOMCTBA TEJ, B TOM 4YHUCJE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BbISBIISTH
NPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHUE U3 1—2 JTIOTHYEeCKHX
1aroB ¢ OMopoi Ha 1-2 H3y4YEHHBIX CBOMCTBA (DPM3UUECKUX SIBJICHHM,
(bu3NUeCcKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemate pacu€rHble 3agauud B 2—3 ACHCTBUS, UCIOJIb3YS 3aKOHBI U
dbopMyIbI, CBS3BIBAIONIME (PU3UUECKHME BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 3a/1auyd 3alKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JNaHHBIX JJI1  pEIIeHUs 3aJadyd, BbIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEOoOXoAUMBIE Iy €€ peIIeHUs, MPOBOAUTH Pacdy€rbl U CPaBHUBATH
MOJIy4€HHOE 3HaUCHHUE (PU3UYECKOM BETMUMHBI C U3BECTHBIMU JTAaHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPBHIE MOXKHO PEIIUTh MPU TOMOIIHM
bu3NUEeCKuX METOJO0B, UCMOJIBb3Ys ONUCAHWE MCCIEIOBAHUS, BBIICIATH
MPOBEPSIEMOE MPEAIOJIOKEHHE, OLEHUBAaTh MPaBUIBHOCTH MMOPSJIKA
MIPOBEJICHUS UCCIIEI0OBAHNS, J1€TIaTh BbIBObI;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUW WU
bu3nUecKuX CBOUCTB TeN (KaMWUISIPHBIC SIBJICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00bEMa, TeMIieparypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus IPU M3IIYYCHHH OT I[BETAa HW3JIyYaromie (IMOTJIoIaroIek)
MOBEPXHOCTHU, CKOPOCTh UCIAPEHUS BOJABI OT TEMIEPATYPhl KUIKOCTH U
wiom@au €€ NOBEPXHOCTH, JJEKTpHU3alus Tel U B3alMOJICHCTBUE
ANEKTPUYECKUX 3aps/iIoB, B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJE€W MOCTOSIHHBIX MarHUTOB, JCHCTBUA



MarHMTHOTO TOJsI HA TMPOBOJHUK C TOKOM, CBOWCTBA DJIEKTPOMArHUTA,
CBOMCTBA DOJIEKTPOJBHUIaTeNsl TOCTOSHHOTO TOKa): (hopMyaMpoBarh
pOBEPSEMBIE MPEATIONOKEH I, COOUPaTh YCTAHOBKY M3 TMPEIJIOKEHHOTO
000py10BaHUs, OMUCKHIBATH X0 OTIbITA U (POPMYIHPOBATH BHIBOIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEILHOM BIXKHOCTU
BO3/IyXa, CHJIBI TOKA, HANPSOKEHUS C HCIOJIb30BAaHUEM AaHAIOTOBBIX
npuOOpOB U AATYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATh
U3MEpEeHul ¢ yu€ToM 3a1aHHO M a0COTFOTHOM MOTPEITHOCTH;

POBOJIUTH HCCIIEA0OBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BETMUUHBI OT
IpYyrol ¢ HCHONb30BAaHHWEM TMPSIMBIX U3MEpPEHHH  (3aBUCUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOM@IN TIOMEPEUYHOrO
CEUEHUS M YIeTHHOTO COMPOTHBIICHHS BEIIECTBA TPOBOJTHUKA, CHITBI TOKA,
WIYIIEro 4Yepe3 TPOBOJHUK, OT HANpSOKEHUS HA  TPOBOJHUKE,
UCCIIEIOBAHUE TIOCJIEJOBATEIbHOIO W MapajuIeIbHOTO  COEIMHEHUN
NPOBOJIHUKOB): IIJIAHUPOBATh HCCJEAOBAaHUE, COOUpATh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUS, CIIENys NPEIOKEHHOMY IUIaHy, (UKCUPOBATH
Pe3yJIbTaThI MOTYYEHHOM 3aBUCUMOCTH B BHJIE TaOJIUI] ¥ TPAdUKOB, AeaTh
BBIBOJIBI 1O pE3yJIbTaTaM HCCJICOBAHNS;

NPOBOJIUTH KOCBEHHBIE H3MEpEHUS (QHU3NYECKUX BenuuuH (yAermbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIICHWE TIPOBOJIHMKA, pabora u
MOIITHOCTh JJICKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHs, COOHparh
IKCIIEPUMEHTAIIFHYIO YCTAHOBKY, CJEAYs MPENJIOKEHHON WHCTPYKIIUH, U
BBIYHCJIATH 3HAYCHHE BEJIMUHHBI;

co0JII01aTh MPaBUiIa TEXHUKHU O€30MacHOCTH ITPU padoTe ¢ TabopaTopHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPHUHIMIBI JACHCTBUS H3YyYEHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOI HA X OMTUCAHUS (B TOM YHUCJIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, TapOBasi TypOHMHA, aMIIEepMETpP, BOJIbTMETP,
CYETUMK OIJIEKTPUYECKOW DHEPTUH, HIIEKTPOOCBETUTEIHHBIC MPUOOPHI,
HarpeBaTelIbHBIC  AJICKTPONPUOOPHI  (MPHUMEPHBI),  DICKTPUUECKHUES
PEIOXPAHUTENH, IICKTPOMArHHUT, AIEKTPOABUTATENh MOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUSI O CBOMCTBAaX (PM3MUECKUX SBJICHUN M HEOOXOIUMBIC
buznuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npUOOPHI IO CXEMaM U CXEeMATUIHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMET),
TEPMOC, TICUXPOMETpP, TUTPOMETP, NBUTATEIb BHYTPEHHETO CTOPaHUs,
ANIEKTPOCKOM, PEOCTaT), COCTABISATh CXEMbl JJIEKTPUYECKHUX LEHeld C
MOCJIeTOBATEIbHBIM U TTAPAJUICTbHBIM COCIMHEHUEM JJIEMEHTOB, pa3indas
yCIIOBHBIE 0003HaY€HUS JIEMEHTOB JIEKTPUUECKHUX LICHeH;



OPUBOJAUTh TNpUMEpHl  (HaXOAWTh  HHGOpPMALMIO O  MOpPUMEPax)
NPaKTUUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3HAHWNA B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHust 0€30MacHOCTH IPU O0O0palleHuu ¢ npubdopamu u
TEXHUYECKUMH YCTPONUCTBAMHU, COXPAHEHUS 3 10POBbSI U COOIOACHHSI HOPM
DKOJIOTUYECKOT 0 TOBEICHUSA B OKPYKAIOLIEH Cpene;

OCYILIECTBJIATh MOUCK HWHGOpMAIMK (U3UUECKOTO COJEpKaHUA B
HNuTepHere, Ha OCHOBE HMEIOUMXCS 3HAHUM M IyTEM CpPaBHEHUS
JIOTIOJTHUTENIbHBIX UCTOYHUKOB BBIIEISATh MH(GOPMALIIO, KOTOpast sIBIISIETCS
IPOTUBOPEUNBON MITA MOKET OBITh HEIOCTOBEPHOI;

UCII0JIb30BaTh MIPU BBINOJHEHUN YUE€OHBIX 3aIaHUN HAYYHO --TOMYJIPHYIO
auTeparypy GpU3n4ecKoro coAepaHusl, ClIpaBOYHbIE MaTepUaIbl, PECYPCHI
ceru HMHrepHer, Biagerb nNpuEMAaMH  KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHPOPMALIMY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/iaBaTb COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHMS,
000011ass  MHGOPMALIUIO W3 HECKOJbKHUX MCTOYHUKOB (PU3HUECKOTO
COJIep>KaHus, B TOM YUCJIE ITyOJUYHO MPEJICTaBIATh PE3yIbTaThl IPOSKTHOM
WJIM UCCJIE0BATENbCKOM NEATENbHOCTH, IIPXA 3TOM I'PaMOTHO UCII0JIb30BATH
U3YYEHHBIM TOHSATUHHBIN anmapaT Kypca (U3UKH, COIPOBOXKIATH
BBICTYIUICHHUE NPE3ECHTALIUEMN;

IpU BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCIEAOBAaHUN (PU3NUECKUX
MPOIIECCOB pacupenessiTh OO0SI3aHHOCTH B TPYyNNE€ B COOTBETCTBUU C
MOCTABJIEHHBIMU 33J]a4aMU, CJIEAUTh 33 BBINIOJHEHUEM ILJIaHa JIEUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIM BKJIAJ B
JEATENbHOCTD I'PYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMO/IECTBUE,
MPOSIBIISiA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHiy 00ydeHus B 9 kiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkarb C(POPMHUPOBAHHOCTD Y 00YUaIOIIMXCS YMEHHIA:

UCIOJIb30BaTh TMOHATHS: CUCTEMA OTCYETa, MAaTepUalbHas TOYKA,
TPAeKTOpHUs, OTHOCUTEIHLHOCTh MEXaHUUYECKOTO ABWKEHUS, Aeopmarms
(ynpyrasi, miacTHYecKas), TPEHHE, IEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTb M TMEPErpy3KH, HEHTP TAKECTH, aDCOMOTHO TBEPIOE TEINO,
HEHTP TSKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, IITKAJIA
DIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh H JabHO30PKOCTb,
CIIEKTPHI UCITYCKAHUS U MOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHusl,
W30TOTIBI, SIAEPHAS SHEPTETUKA;

paziuyarh siBJeHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHEHHOE
JBIDKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBW)XEHHE, CBOOOIHOE
MaJICHAE TEJl, PABHOMEPHOE ABMKEHHUE MO OKPY>KHOCTH, B3aNUMOIENCTBHE



TN, PEaKTUBHOE JBUKEHHUE, KOJeOaTelbHOE JBIKCHUE (3aTyXarolue U
BBIHYK/ICHHBIC KOJICOaHUsI), PE30HAHC, BOJHOBOE JBIKECHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEIHOE paclpOCTpaHEHHUE, OTPAXKEHUE U MPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KeHUE 0€I0ro cBeTa B
CIIEKTP M  CJIO)KEHUE CIEKTPATbHBIX I[BETOB, JIMCIIEPCUSI CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOZBHUKHOBEHHUE JIMHEMYATOr0 CIIEKTpa
U3JIy4EHUS ) TIO OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIHITOB,
JIEMOHCTPUPYIOIIMX TAHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh TMPOSBJICHUE HW3YYCHHBIX (DU3WYECKUX SBJICHUA B
OKpyXarorieM Mupe (B TOM uucie (PU3nUecKue SBJICHUS B TMPUPOJIE:
MPUJIMBBI U OTJIMBBI, IBMKEHHE TU1aHET COJIHEYHOW CUCTEMBI, pEaKTUBHOE
JBI)KCHHE JKWMBBIX OPTAaHU3MOB, BOCIIPUATHE 3BYKOB JKHMBOTHBIMHY,
3eMJICTPSICEHUE, CEUCMUYECKHE BOJIHBI, IyHaMH, 3XO, IIBETa Tell,
ONTHYECKHE SIBJICHUS B TPUPOJE, OMOJOTHUECKOE JIEUCTBHUE BUIUMOTO,
yILTPA(PHOJIETOBOTO M PEHTTEHOBCKOTO HM3Jy4YCHUM, €CTECTBCHHBIN
paaUOaKTUBHBIN (HOH, KOCMHUYECKHE Jy4d, PATUOAKTUBHOE H3JyUCHHE
MPUPOJHBIX MHUHEPAIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha
OpTaHW3M 4YeJIOBEKa), MPU ITOM TEPEBOJUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UYECKUX
SIBJICHUM;

OTIMCHIBATh U3yUYCHHBIC CBOMCTBA TE M (PU3MUECKUE SBIICHUS, UCTIOIb3YS
dbu3nYecKkrue BEMUYWHBI (CPEIHSS W MIHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JIBHKEHUH, YCKOPEHHUE, MEPEMEIICHUE, IMyTh, YIJIOBas
CKOpPOCTb, CWJIAa TPEHHS, CHJAa YNPYTOCTH, CHJIA TSIKECTH, YCKOPEHHE
CBOOOJHOrO TAJEHUS, BEC Tella, HUMITYJIbC Tela, WMIYJIbC CHIIBL,
MexaHudeckas paboTa M MOIIHOCTb, TMOTECHIMAIbHAA JHEPrus Tena,
MOJTHATOTO HaJl TMTOBEPXHOCTHIO 3€MJIM, MOTEHITMAIbHAS DHEPTUS CXKATOU
NPY>KUHBI, KHHETUYECKAast SHEPTHsI, TOJTHASI MEXaHUUECKasi SHEPT U, IEPUOJ
U 4YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTeidb NPEIOMIICHUS CpENbl), MPU OMHCAHUM
NPaBWIbHO TPAaKTOBaTh (M3MUECKUN CMBICT HCIOJb3YEMBIX BEIMYUH,
0003HAYCHHUS M EIWHHIBl (PU3NYCCKUX BEIUYWH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAOIIME JAHHYIO (DU3UUECKYIO BEIUYMHY C APYTUMHU BEIMYUHAMH,
CTPOUTH rpadyKu U3YICHHBIX 3aBUCUMOCTEN (U3HMUECKUX BEJIMUNH;
XapakTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHUS W MPOILECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHMsI DHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHUS,
MPUHLMUII CYNEPHO3UIMU CWJ, NPUHLMI OTHOCUTENbHOCTH ['amunes,
3aKkoHBl HpIOTOHA, 3aKOH COXpaHEHHs MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPENIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO K MAaCCOBOTO YHCEN



IpHU SAJIEPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa U 3aMKChIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallMii MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIIATH
NPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh 00bSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMNOpPOW Ha 2—3 H3Y4YEHHBIX CBOMCTBA (PM3UUECKUX SIBJICHHI,
(bu3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a/1a41 (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3Y$ 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BETMUMHBI: HA
OCHOBE aHAJIM3a YCJIOBUS 33J]a4H 3alUChIBAaTh KPATKOE YCJIOBUE, BBISBIIATH
HEIOCTAIOIIME UM U30BITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOAUMBIE Il PpEUIeHUs, MPOBOJIUTh pacuy€rbl M OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaY€HUs (PU3NUECKON BEJTMYUHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM
bu3NUecKuX METOJO0B, UCHOJB3YysS OMUCAHUE HCCICAOBAHUS, BBIIACIATH
IpOBEpsieMOE TPENATNOJIOKEHNUE, OIEHUBATh NPaBWIBHOCTH MOPS/IKA
NPOBEACHUSI UCCIIEOBaHMsI, JieflaTb  BBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOICHUN U OTIBITOB;

OPOBOJUTH OMNbBITHI 1O HAOMIOACHUIO (PU3MYECKUX SIBJICHUN WU
busnueckux CBOMCTB TeNl (M3ydeHue BTOporo 3akoHa HeroToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTh NEpHOJia KOJEOaHUH MPYKHMHHOTO
MasiTHUKa OT MacChl Ipy3a U >KECTKOCTHU MPYXKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIbI MATBIX KOJICOAHUH, TIPSMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA,
pazyioxeHne 0eIoro cBeTa B CHEKTP, U3YUEHHUE CBOMCTB M300payKEeHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)keHHs MpeAMeTa B cOoOMparoiei
JMH3€, HAOJIIOJeHUE CIUIOIIHBIX W JIMHEMYaThIX CIEKTPOB HU3JIy4EHUs):
CaMOCTOSITENIbHO COOMparb YCTAaHOBKY M3 M30BITOYHOrOo Habopa
000py10BaHUs, OUCHIBATH X0/ OTIBITA U €r0 pPe3yibTaThl, (GOPMYIUPOBATH
BBIBO/IbI;

IPOBOJIUTH MTPU HEOOXOIUMOCTHU CEPHIO MPSAMBIX U3MEPEHUM, OIpenessis
CpelHee 3HAYeHHE Hu3MepseMOol BenuuuHbl ((HOKYCHOE paccTosHue
coOuparomieli JUH3BI), OOOCHOBBIBaTH BBIOOpP cIocoba HM3MEpEeHHS
(M3MEpHUTETHLHOTO IPUOOPA);

OPOBOJUTh HCCJEAOBAaHHE 3aBUCUMOCTEN (U3MYECKUX BEJIMYHMH C
WCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUI (3aBUCUMOCTB IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBIKEHHMHM ©O€3 HadaJlbHOM CKOPOCTH, IepHoja
KOJIeOaHUH MaTeMaTUYEeCKOTO MasTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTU
yria OTPaXEHHsI CBETa OT yrja MaJeHUs W yIJla MPEIOMIIEHHUs OT yria
naJieHus1): IUJIAaHUPOBaTh HCCIIEIOBAHUE, CAMOCTOSITENILHO COOMpaTh



YCTaHOBKY, (UKCHUpPOBAaTh peE3ylbTarbl IMOJIYYEHHOW 3aBUCHMOCTU
dbu3nyeckux BEIWYUH B BUE TaOMUI U TpaduKOB, JeNaTh BHIBOJIBI IO
pe3ynbTaTtam UCCJIeI0BaHUs;

IPOBOJAUTh KOCBEHHbIE M3MEpPEHUs (PU3UUECKUX BEIUYMH (CpemHss
CKOpOCTb M YCKOPEHHE TeJla PU paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOJHOTO TMajeHus, >XECTKOCTh MPYXHUHBI, KOA(DPUIMEHT TpeHus
CKOJIbXKEHHsI, MEXaHW4YeCKasg padoTa M MOIIHOCTh, YacTOTa M MEPUOJ
KOJIeOaHUH MaTeMaTHYEeCKOTO M NPYXKUHHOTO MAasiTHUKOB, OINTHYECKas
cuia coOuparomied JHMH3bI, PAJAUOAKTUBHBIM (OH): IUIAHUPOBATH
U3MEpPEHUsl, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINIOJIHSTH
U3MEPEHUs, ClIeAysl MPEAJIOKEHHOW MHCTPYKIUH, BBIYUCISATH 3HAYEHUE
BEJIMYUHBI U aHATM3UPOBATh MOJTYYEHHbIE PE3YIbTAThI C YUETOM 3aJaHHON
IIOTPELIHOCTU U3MEPEHU;

co0JII01aTh MPaBUJIa TEXHUKHU O€30MacHOCTHU ITPU padoTe ¢ 1abopaTopHbIM
000pyTI0BaHUEM;

pa3iMyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PUIUYECKUX MOJEIEH:
MaTtepuaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TENO, TOUYEUYHBINM MCTOYHHK
CBETa, JIy4, TOHKas JIMH34, IUIaHeTapHasi MO/I1eJIb aT0Ma, HYKJIOHHAst MOJI€JTb
aTOMHOTO SI7IPa;

XapaKTepu30BaTh TPHUHIMUIBLI JEHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX oOmNucaHus (B TOM YHCIE:
CIUIOMETP, JaTYMKU TOJIOKEHHUS, PACCTOSIHUA U YCKOPEHHUS, PAaKeTa,
9XOJOT, OYKH, TMEpPUCKOM, QoToamnmapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JI03UMETp, Kamepa BuibcoHa), HUCHONBb3Yys 3HAHUSI O
CBOMCTBAax (U3MUECKHX SBJIIEHUH W  HEOOXOAMMBbIE (PU3HUCCKHC
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKH MU3YUEHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTUUECKUX POLIECCOB MPU
pelieH  y4yeOHO--TIPaKTUYECKUX 337ay, ONTUYECKUE CXEMBbl i
HOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie U cOOMparouieH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HaXOAuTh  HHGpOpPMALKIO O  IpUMepax)
NPAKTUYECKOT0 HMCIOJIb30BaHUs (U3NYECKUX 3HAHUKA B TOBCEIHEBHOM
KU3HU I 0oOecreueHrs 0€30MacHOCTH IPU OOpaIleHuu ¢ MpudopamMu u
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHU I 3/TOPOBBS U COOITIOIEHUS HOPM
IKOJIOTMYECKOT0 OBE/ICHUS B OKPYKaIOLIEH Cpee;

OCYHIECTBJISITh TNOMCK HHGOpMauuu (U3UYECKOTO0 COJACpPKAHUSA B
HurtepHere, caMOCTOATENbHO POPMYIUPYSI MOUCKOBBIN 3apOC, HAXOIUTH
IYTH ONpEAeNeHUs] JOCTOBEPHOCTH NOJYyYEeHHONW HH(POPMALIUU HA OCHOBE
UMEIOIIUXCS 3HAHUHN U JOTOJIHUTENbHBIX HCTOYHHUKOB;



UCII0JIb30BAaTh MIPU BBINOJHEHUN YUE€OHBIX 3a1aHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pU3n4ecKoro CoAepkKaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYPCHI
cetu UHrepHer, Bnanerp MNpUEMAMM KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHusi MHPOPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uH(GOPMAIMM W3 HECKOJIbKMX HCTOYHUKOB (DU3UYECKOTO COJIEpHKAHUS,
nyOJMYHO MPEICTABIAT PE3YJIbTAThl IPOEKTHOM WM UCCIEN0BATENHCKON
JNEATEIbHOCTH, NPU O3TOM TI'PAaMOTHO  MCIOJb30BATh HU3YYEHHBIN
NOHSATUIHBIM amnmapar HM3y4aeMoro pasjena (QU3UKU U CONPOBONKIATH
BBICTYIUICHHE TIpE3CHTalMel ¢ y4€roM OCOOEHHOCTEW ayJIUuTOpPUr
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uud poBbie)
Konrpoabubie | IlpakTnueckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl

Pa3nes 1. ®u3uka u €€ poJib B NO3HAHNH OKPYKAIOIET0 MHUpa

11 dusnka - HayKa O IPUPOJIE 2 bubmuoreka [IOK
. i e https://m.edsoo.ru/7f416194
bubmmorexa LIOK
- pramecne pemmhy ’ 1 https://m.edsoo.ru/7f416194
. bubmuoreka IIOK
13 ECTCCTBCHHOHay‘-IHI:II/I METO ITO3HAHUA 2 1 https ://m.edsoo.ru/7f416194
Hrtoro 1o paznery 6

Pa3neu 2. [lepBoHaua/ibHble CBe/IeHUS 0 CTPOCHUH BellleCTBA

2.1 CTpoeHHeE BelEeCcTBa 1 brbmaorexa OK
' p https://m.edsoo.ru/7f416194
99 JBMKEHME U B3aMMOJECCTBUE YACTHLL 9 1 bubmuorexa [IOK
' BEILECTBA https://m.edso00.ru/7f416194
Bu6nuoreka [IOK
2. 2
3 ATperaTHbie COCTOAHHS BeIICCTB https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznea 3. /IBU:KeHUE M B3aUMO/Ie HICTBHE TeJl
bubmuoreka [IIOK
3.1 MexaHHHeCKoe ABHOKEHHE 3 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka IIOK
32 Huepuns, macca, mioTHoCTS 4 1 https://m.eds00.ru/7f416194
bubmuoreka [IIOK
33 Cuna. Bunt onn 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 4. JlaBjieHue TBE pabIX TeJl, dKMIKOCTE U ra30B
41 Hasnenue. [lepenavya naBneHus TBEPIABIMU 3 bubnuoreka LIOK
' TeJIaMH, )XUJIKOCTSIMU M ra3aMH https://m.eds00.ru/7f416194
bubmuoreka IIOK
42 JaBICHHE KHAKOCTH > https://m.eds00.ru/7f416194
bu6nuoreka [JOK
43 ATmoceproe faBieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBUE )KUIKOCTH M Ta3a Ha IMMOTPY)KEHHOE F 3 bubmuoreka [IIOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znea 5. Pa6ora n moumocTs. JHeprus
bu6mmoreka [IOK
>l Pabota n moumocTs 3 ! https://m.eds00.ru/7f416194
Bu6nuoreka [JOK
52 Hpocreie MexarsMet > 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
>3 Mexaniectast oHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KUIACC

KoJunuecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM g poBbIe
Ne n/n P Kourpoabnbie | IIpakruueckue (pp )
NMporpamMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
Pazgea 1. TermioBble siBJI€HUS
. bu6mmoreka [JOK
1.1 C 7
TPOCHHIE I CBONCTRA BEILECTRA https://m.edsoo.ru/7f4181ce
Bbu6munoreka [JOK
1.2 T 21 1 5
CIITOBRIE MPOTIECCRT https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3neu 2. JiexkTpuyeckne 1 MATHUTHbIE SIBJI€ HUSA
DJIeKTpUYECKUe 3apsiibl. 3apsHKEeHHBIE Tela bu6mmoreka [JOK
2.1 . 7 1
1A UX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [locTOoSHHBIN NIEKTPUYECKUN TOK 20 1 7 https/m.edsoo.ru/7f4181ce
2.3 MarduTHEIE SIBICHUS 6 1 15 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6nunoreka [JOK
2.4 2 4
TICKTPOMATHITHAN HAAYKIHA https://m.edsoo.ru/7f4181ce
Hroro 1o paznerny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 145



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

9 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM ¢ poBbIe
Ne ni/m P Kontpoabusie | IpakTnueckue (pp )
NMporpamMMbl Bcero o0pa3oBareJbHbIE
padoThI padoThI
pecypcebl
Pa3nea 1. Mexannueckue siBJie HUsI
11 MexaHndeckoe JBUIKEHHE M CITOCOOBI €T0 10 1 bubmoreka [IOK
' ONHUCaHMs https://m.eds00.ru/7f41a4a6
. bubnuoreka [IOK
12 BianmonercTaue Tex 20 1 3 https://m.edsoo.ru/7f41a4ab
bu6munoreka [JOK
1. 1
3 3aKoHbI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hrtoro 1o paznery 40
Paznen 2. Mexanuueckue KoJie0OaHUs M BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMHECKHE KOeOaHHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4eckrue BOJIHBIL. 3BYK 8 1 3 bubmoreia HOK
https://m.edsoo.ru/7f41a4ab
Uroro no pazneny 15
Pa3zneq 3. DiaeKTpoMarHuTHOE MoJie M 3J1e KTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMarHuTHOE MOJIe U 6 5 bubmmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o paznery 6

Pasznena 4. CBeToBBI€E IBJICHUS



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

4.1 3aKoHBI PaCIPOCTPAHEHUS CBETA 6 2 bubmorexa TIOK
' paclipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
4.2 JIMH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 https/m.edsoo.ru/7f41a4a6
4.3 PaznoxxeHune 6eoro cBera B CEKTP 3 2 bubmorera OK
https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3gea 5. KBanToBblie siBJIe HUS
5.1 Hcnyckanue u norsioueHue cBeTa aroMoM 4 1 bromoreia LIOK
https://m.edsoo.ru/7f41a4ab
bu6mmoreka [IOK
52 CTpoenie aToMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 sInepuic peaiun ! 1 https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 17
Paznean 6. [loBTopuTe /IbHO-0000 A0 MOAYJ/Ib
6.1 [loBTOpenue n o0o0IEHNE COIEePIKAHUS 9 9 bubmuotexa LIOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 102 27



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




IHOYPOYHOE INTAHUPOBAHHE

7 KIIACC
KounuecTrBo yacos JJIeKTPOHHbIE
Ne Hara ¢ poBeIe
Tema ypoka Kontpousbnbie | Ilpakrnyeckne
n/n Bcero u3ydeHusi | o0pa3oBaresibHbIE
padoThbI padoTbI
pecypchbl
1 dusrka — HayKa O IPUPOJIE. 1
SBreHUs NpUpPOABI
2 dusnvecKue IBICHUS 1
3 PusnyecKre BEITUYUHBI U UX 1
U3MepeHue
Ypok-uccrnenoranue "M3mepenne
4 TeMIeparypbl Ipy HOMOL 1 1

KUJKOCTHOTO TEPMOMETpA U
JaTYMKa TEMITepaTypbl”

MeTopl HaydYHOTO MO3HAHUS.
5 Onucanue GU3NIECKUX SBJICHUH C 1
MMOMOILBIO MOJIEIIEH

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "TIpoBepka
TUITOTE3bI: JATbHOCTh MOJIETA

6 aprKa, MynEeHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OoJbIlie BBICOTA ITycKa"

Ctpoenue BemectBa. ONbITHI,
7 JTOKa3bIBAIOIME AUCKPETHOE 1
CTPOEHHE BEILECTBA

bub6aunoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuoreka [IIOK

8 JBIoKeHHE HACTHI BELICCTBA https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI 1O
9 HaOJIIOIEHUIO TEIJIOBOTO
pacimpeHust Ta30B»
10 ArperaTHbIE COCTOSHUSI BEIECTBA
OcoOeHHOCTH arperaTHBIX
1 cocTostHuH BoJibl. O00OIICHUE T10 bubnmoreka [IOK
pasneny «llepBoHauanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA»
MexaHu4ecKoe TBH)KCHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa [OK
https://m.edsoo.ru/ff0a05c6
JBHOKCHHUE
bu6moTeka [IOK
13 Cropocts. Eannuist ciopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nyru 1 BpeMeHU IBUKEHUS bubmorera [OK
https://m.edsoo.ru/ff0a0ae4
15 WNnepuus. Macca — mepa bub6aunoreka [IOK
WHEPTHOCTHU TEN https://m.edsoo.ru/ff0a0c10
ITnotHoCTh BemecTBa. Pacuer
bubmuoreka IIOK
16 Macchl 1 00beMa Teja 1o ero
https://m.edsoo.ru/ff0a0fee
ILIOTHOCTH
JlabopaTtopnas pabora
17 «OnpeneneHune MIOTHOCTH TBEPIOTO
TeJa
18 Pemenue 3amau mo reme bu6imoreka [IOK

"TImoTHOCTH BemecTna'

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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Cuuila Kak XapakTepHuCTHKa

19 B3auMojercTBrg Tell. Cruia
yrpyroctu. 3akoH ['yka
JlaboparopHnast pabota «3yuenue
20 3aBUCHUMOCTH PACTHKEHUS
(medopmanun) MpyKUHBI OT
MPUIIOKEHHOMN CHUITBD»
91 [[ABnenue tarorenus. Cuna
TSHKECTH
CBs13b MEXY CHIION TSHKECTH U
22 Maccoil tena. Bec Tena. Pemenue bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0al778
3anad no reMe "Cuia Tsoxkectr'
Cuna TSDKEeCTH Ha [ X ILUIAHETAaX.
23 dusnyeckue xa aKfeerII/ICTI/Hq/I Brbmrorexa HOK
P P https://m.edsoo.ru/ff0a1502
[IaHET
bubmuoreka [IIOK
24 Mswepenue cu. lunavomerp https://m.edsoo.ru/ff0al8cc
bu6aunoreka [IOK
2 B . H
> cC Tea. HEBeCOMOCTh https://m.edsoo.ru/ff0al778
CroxeHue aByx CHUIl
26 HaIl aBJIeHII{[I)I})’(X I10 O ’HOfI IPAMON bubmaorexa HOK
p . a p ) https://m.edsoo.ru/ff0ala70
PaBHonelicTBYIOMIAsT CHIT
97 Pemenwne 3amad mo reme
"PaBHogelicTBytom@As cua'
Cuita TpeHus u e€ Buabl. TpeHue B bu6muotexa LIOK
28
MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas pabota «3yueHue bubnuotexa LIOK

3aBUCHUMOCTHU CUJIBI TPCHHU A

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
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

CKOJIBXKCHUA OT CUJIbI JAaBJICHUS 1
XapaxkTrepa CONpPUKACAIOIMXCS
MMOBEPXHOCTEI

Pemenue 3amay Ha ONpCACIICHUC

30
PaBHOJEHCTBYIOIICH CHJIBI
Pemenue 3amad mo Temam: «Bec

31 tena», «I'paduueckoe n300pakeHue bubnuoreka LIOK
cry, «CHUIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOJEHMCTBYIOIAS CHID»

KonTtponbsHas paboTta mo remam:
«MexaHN4YeCKOe IABHMKCHHUCH,

32 «Macca, IOTHOCTEY, «Bec Tenay,
«"paduaeckoe U300paKEHUE CHID»,
«CHnb»

33 JlaBnerune. CiocoObl yMEHBIIICHHUS U bubmmorexa [IOK
YBEJIMUCHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCHUMOCTh

R bubmuorexa [IOK
34 JaBJEHH ra3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyPhI
[lepenaua naBieHUs TBEPABIMU
P P bu6mmoreka [IOK
35 TeJlaMU, >KUIKOCTSIMH U Ta3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH Ilackams
aBJICHUE B )KMIKOCTH U rase,
36 beSBaHHOC CHCTBUEM CHJIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau no teme «/laBnenue bub6mmoreka [IOK

B JKHJIKOCTH U rase. 3axkoH Ilackams»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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bubmuoreka [IIOK

38 Coobumrommecs cocyer https://m.edsoo.ru/ff0a2970
39 lMunpaBnawdeckuii mpecc bubmoreia LIOK
https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopmHeBoit
KHUJIKOCTHBIM HACOC
Atmocdepa 3emin U TpUUUHEI €€ bubnuoreka LIOK
41
CYLIECTBOBAHU S https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtMocdepHoe bubnmoreka [IOK
JaBJIEHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOTO bubnmoreka [IOK
nasaeHus. OnbIT Toppuyenan https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOCHEPHOTO
44 JaBJICHUS OT BHICOTHI HaJl YPOBHEM Brbmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepona. ArmochepHoe bubnuoreka [IOK
JaBJICHHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anad mo teme "
At™mocdepHoe naBieHue"
JlelicTBHE XU IKOCTH U Ta3a Ha
47 IIOIPYKEHHOE B HUX TEJIO. bubmmorera LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopnas pabota
48 «OrnpeneneHne BhITATKABAIONICH bubnuoreka [IOK
CHJIBI, ICUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KU IKOCTH)
49 JlabopaTopHnas paboTta mo Teme bubnunoreka LIOK

«MccaenopaHue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514
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Tena B BOJIE OT 00bEMA
MOTPY)KCHHOH B HJIKOCTh YaCTH
Tenay

50

IlmaBanwme Ten

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabora
"KoHcTpynpoBanue apeomerpa uin
KOHCTPYHPOBaHUE JIOJIKU U
OIpeIeIICHUE €€
rpy30noabEMHOCTH"

52

Pemenue 3amay no reMam:
«ITmaBanue cynos.
BosnyxorutaBanuey, «/laBnenue
TBEPIBIX TEJI, XKUJIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KouTtponbsHas paborta no teme
«JlaByieHUE TBEPBIX TEII,
JKHUJIKOCTEH 1 Ta30B»

54

Mexanunueckasi pabora

bu6mmoTexka [IOK
https://m.edsoo.ru/ff0a3f82

55

MommocTts. EnMHUIIBEI MOIITHOCTH

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOU IPU
nmoabEMe 110 JiecTHUILE"

57

IIpocTeie MexaHu3MBbI. Peryar.
PaBHOBecue cuit Ha peryare

58

Pbruaru B Texuuke, ObITY U
npupoze. JlaboparopHas pabota

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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«ccnenoBanue yciaoBUM
paBHOBECHSI pplUara

59

Pemmenue 3anay no teme «YCI0BUI
PaBHOBECHS pblyara

bub6auoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent moneznoro neiicTBus
Mexanu3Mma. JlaboparopHas pabora
«3mepenmne KIIJl HaknoHHOU
TIJIOCKOCTH

0.5

61

Pemenue 3amad mo teme "Pabora,
MoumocTb, KITI"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannueckast dJHEprusi.
Kunernueckas 1 noTeHIIMAIbHAS
JHEprus

bu6mmotexka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS] MEXaHHYEeCKON
SHEPTUH

bub6aunoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"JKCIepuMEHTaIbHOE OIpeeIeHUE
W3MEHEHHUS KHHETUYECKOU U
MOTEHLIMATBHOMN SHEPTUU NTPU
CKaThIBAaHWUHU TeJa MO0 HAKIIOHHOU
TIocKocTu"

65

KonTponrsHas pabota mo teme
«PaboTa 1 MOIHOCTh. DHEPTHUS

66

PesepBHblii ypok. Pabota ¢
TeKCTaMHU I10 TeMe "MeXxaHHn4ecKoe
nBuxxeHnue"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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PesepBHbIii ypok. Pabora c

bu6mmoreka [IOK

o7 TeIfCTaMH HoTene ”I[aBHveHHe " L https://m.edsoo.ru/ff0a4ffe
TBEPBIX TEJI, )KUJKOCTEH U Ta30B
PesepBHblii ypok. Pabota ¢
68 Tekctamu 1o Teme "PaboTa. 1
Moumocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KounuecTrBo yacos JJIeKTPOHHBbIE
[
JI:;H Tema ypoka Beero Konrtposbhubie | IlpakTnueckue fl[:;:eﬂl/lﬂ 3§$€2z:§enbnme
padoThI padoThI pecypeb
OCHOBHBIE MTOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOI bubmuotexa LIOK
1 1
TEOPUH U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazmep aTOMOB ¥ MOJICKYJT 1
Mogenu TBEPIOro, KUAKOIO U
3 ra3(f[06pa3HoIr)cI)[ COCTOﬂEHﬁ 1 Bubmmorexa TIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OObscHeHnEe CBOMCTB TBEPOTO,
YKHUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIIECTBA HA OCHOBE 1
MOJIOKEHU N MOJIEKYJISIPHO-
KAHETUYECKOW TEOPUU
5 Kpucrammmueckue u amopdubie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHMe U KaMUJUTSIPHOCTb. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacumpeHue U CKaTue 1 Bubmmorexa TIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3p TEMIIEpATYpHI
8 CO CKOPOCTBIO TEIIJIOBOTO JABHKCHHS 1

YaCTHI]



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

TCILJIOTa CropaHus

9 Buayrpennsis sneprus. CriocoObt bubnuoreka LIOK
U3MECHEHHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60

bub6auoreka [JOK

10 Bunpr Tenonepenaun

8 pea https://m.edsoo.ru/ff0a6412
VYpok-koudepenius "TIpakruueckoe

11 HCIIOJIb30BaHHE TEIIJIOBBIX CBONCTB bubmuoreka [IOK
BEIIECTB ¥ MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuecTBo TemioTsl. Y neiabHas bubmmorexa [IOK
TEMJI0EMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEeHUE TENJIOBOTO OanaHca.

bu6mmoreka [IOK
13 TermnooOMeH U TENI0BOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnas pabora
"UccnenoBanue sBICHUS bu6moreka [IOK

14
TEMI000MeHa MPU CMEITMBAHIU https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsyei Bojibl"

Pacuer xonuuecTBa TENIOTHI,

15 HEOOXOJIMMOTO JIJIsi HarpeBaHM s
TeJNa U BBIJCISIEMOTO UM TIPH
OXJTAXKICHUH
Jlaboparopuas pabota

16 "On E CJIEHI/IC . eIbHOU bubmmorexa TIOK

ped A " https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 DHeprus TomauBa. Y ieinbHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a7b5a
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IInaBnenue u oTBepAEBaHUE

18 KPUCTAJNIMYECKUX Tell. Y IeTbHas bubmorexa [IOK
https://m.edsoo.ru/ff0a71d2
TEII0Ta MJIaBJICHUS
JlabopaTopHas pabora
19 "Oane)z[enEHHe I})/z[eJ11>H017I TETIOTHI Bubmorexa [IOK
. https://m.edsoo.ru/ff0a72fe
ILJIABJICHUS JIbJa
20 [TapooGpa3oBaHue 1 KOHAEHC AU bubnuoreka LIOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenbHas TeniaoTa
apooOpa3oBaHUs U KOHJCHCAINH.
21 3aBUCHUMOCTb TEMIIEPATYPHI bubmmorera LIOK
https://m.edsoo.ru/ff0a786¢
KUTICHUSI OT aTMOC(epHOTO
JaBJICHHS
Brnaxxnocts Bozayxa. Jlaboparopnast
29 pabota "Omnpenenenue bubmuotexa LIOK
OTHOCHUTEJILHOM BJIA’KHOCTHU https://m.edsoo.ru/ff0a7628
BO31yXa"
23 Pemenne 3amay Ha onpenecHue
BJIAKHOCTH BO3/yXa
[TpuHIMTIB paOOTHI TEMITOBBIX
24 nsurareneit. [lapoBas TypOuHa.
JIBuratens BHYTPEHHETO CTOPAHUS
K TEIJIOBOIO JIBUTATEIs.
25 T;_rlﬂomﬂe I[BI/II‘a”f“[eJ'II/I U 3aIlMTa bubmorexa [IOK
. https://m.edsoo.ru/ff0a7c7c
OKpYXKaromeh cpepl
26 3aKoH COXpaHEHUs U MPEeBPAICHUS

OHCPIUHr B TCIIJIOBBIX ITpOoLECcax
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[MoaroroBka K KOHTPOJILHOM paboTe
10 TeMe '"TenIoBEIE SIBICHUSL.

bub6aunoreka [JOK

27 MN3meneHmne arperaTHbIX COCTOSIHUIA https://m.edsoo.ru/ff0a83f2
BelecTna'
KonTponrsHas pabota mo teme BuGmmorexa LIOK

28 "TerioBbie siBlieHUS. MI3MeHeHUe

. " https://m.edsoo.ru/ff0a86ae

arperaTHhIX COCTOSHUU BEIeCTBA

29 Dnekrpusanus Ten. [[Ba poaa
ANEKTPUYECKUX 3apsI0B
Ypok-uccienopanue

30 "Jnexrpu3anus Tea1 MHAYKIUEH U
MPHU CONPUKOCHOBEHUH "

31 BzaumopelicTBrE 3apsKEHHBIX TEIl. bu6mmoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
HanpsokeHHOCTB 3JIEKTPUYECKOTO bubnuoreka LIOK

32 noJist. [IpuHun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TOJIeH
Hocurenu snexkTpuyeckux 3apsioB.

33 DnemeHTapHBIN 3apsa. CTpoeHUE
aToma

34 [IpoBOAHMKYN U TUANEKTPUKHU. 3aKOH bubnuoreka LIOK
COXpaHEHUs JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pewenue 3amay Ha npuMeHeHHE bubmuorexa [IOK

3 CBOWCTB DJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKU i TOK, YCIOBUS €r0 BuGmiorexa LIOK

36 CyliecTBOBaHMs. MIcTOUHUKH

SJICKTPUYECKOI'O TOKa

https://m.edsoo.ru/ff0a95a4
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bubmuoreka [IIOK

37 JIGHCTBHS DIICKTPHHECKOO TOka https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "Jlelictue

38 AJIEKTPUYECKOTO ITOJIS Ha 1
IIPOBOJIHUKU U AUDJIEKTPUKH"

39 DJIEKTPUYECKUH TOK B METAJIJIAX, bu6moreka [IOK
KHUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYecKas 1ernb U e€
COCTaBHBIE YaCTU
Cuna toka. JIaboparopnas pabora

41 "U3mepenne u pepl"yJ'II/II:)OBaII-:I/IC CHJIBI 0.5 bubmmoreia LK

| https://m.edsoo.ru/ff0a8hd6
TOKa
DNeKTpUUYECKOe HAMpsHKEHUE.

42 Bonsrmerp. JIaboparopnas pabota 05 bubnuoreka [IOK
"M3mepenne u peryanpoBaHue https://m.edsoo.ru/ff0a9e 14
HaIpsHKeHU"

ComnpoTuBiieHue MPOBOIHUKA.
43 Yz{eJII)LHoe COHpOTIfBJ‘ICIfHC bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
BEILECTBA
JlaGopatopHas pabota
"3aBHCHMOCTB AJIEKTPUYECKOTO
44 COIIPOTUBJICHUS HpOlI:Ol[HI/IKa OT €ro 1 bubmorera IOK
https://m.edsoo.ru/ff0aa738
JUTMHBL, TUTOMIAJM TTOMEePEUHOr0
ceYeHus u Marepuana"
3aBUCHUMOCTbH CUJIBI TOKA OT BuGmiorexa LIOK
45 HanpspkeHus. 3akoH Oma Juist

ydJacTka Lenu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

Jlaboparopuas pabota
"iccnenoBanue 3aBUCUMOCTH CHJTBI

46 TOKa, UAYILIET0 4Yepe3 pe3nucTop, OT bubmmorera [OK
https://m.edsoo.ru/ff0aa04e
COIIPOTHBJICHUS PE3UCTOPA U
HanpspKEeHUs Ha pe3ucrope”
47 [TocnenoBatenbHOE U MapaICIbHOE
COCJIMHEHUSI IPOBOAHUKOB
Jlaboparopuas padora "TIpoBepka
48 [IpaBUJIA CIIOKEHUS HAIIPSDKEHUH bubnuotexa LIOK
MIPH MTOCIET0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHHUH JIBYX PE3UCTOPOB"
Jlabopartopnas pabora "TIpoBepka
49 IIpaBuJia AJIs CUJIbI TOKA IIPH bubnuoreka LIOK
MapaJIeIbHOM COCIMHEHU U https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1a4 Ha MpuMeHeHHE
50 3aKoHa OMaHL[J'ISI pastanoro bubmorexa IOK
https://m.edsoo.ru/ff0aaf8a
COCIIMTHEHUSI IIPOBOHUKOB
PaboTa u MomHOCTH
ol AJIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopatopnas pabota
52 "OnpeneneHre pabOThl U MOIHOCTH Brbmaorexa HOK
\ https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DJIEKTpUYECKUE 1IeNU U
53 MOTPEOUTENN IIEKTPUUECKON bubnuoreka LIOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660
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[MoaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTpUUECKue 3apsiibl.

bu6moreka [IOK

54 3apspkeHHbBIE TENa U UX
P . . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. ITocTOSTHHBIN
AJEKTPpUYECKU M TOK"
KonTponbHas pabota o teme
"DIleKTpUYeCcKue 3apsbl.
bu6moTeka [IOK
55 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoOAeucTBU. II0CTOSIHHEII
AJIEKTPUYECKUM TOK"
56 ITocTOSIHHBIE MATHUTEI, UX
B3aUMOJEHCTBHUEC
57 VYpok-uccienoBanue "M3yuenue 1 bubnuorexa [IOK
MOJIel TOCTOSSHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe 11oj1e. MarHuTHoOeE 110J1e
58 3eMJIH U ero 3HAUEHUE IS )KU3HU bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emMie
OneiT OpcTena. MarauTHoe moJie
bubmuoreka [IIOK
59 ANIEKTPUYECKOTO TOKa MarHuTHOe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKA C TOKOM
[IpuMeHeHue HIeKTPOMariuToB B
60 TexHuke. JlabopatopHas pabora 05 bubmuotexa LIOK
"M3yuenne neicTBUS MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJHUK C TOKOM"
DJIEKTPOIBUTATENb TOCTOSHHOTO
ToKa. Mcnonnp3oBanue
o bub6mmoreka [IOK
61 AJIEKTPOABUTATENIEH B TEXHUUECKUX

YCTPONCTBAX M HA TPAHCIIOPTE.
JlabopaTtopHnas pabora

https://m.edsoo.ru/ff0ac86c¢c
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"KoHcTpyrpoBaHue u n3ydeHue
paloThI 31eKTpoABUTaTeNs"

62

Omnsitel apanes. 3akoH
AIIEKTPOMArHUTHOW MHAYKIHH.
[TpaBuino Jlenna

63

Dnekrporereparop. CriocoObl
MTOJTY4YEHUS DIEKTPUUECKON
SHEPruu. DJIEKTPOCTAaHI[UH Ha
BO300HOBJISIEMBIX HCTOUHUKAX
SHEpPIuu

64

[loaroroBka K KOHTPOJIbHOI paboTe
1o TeMe "DJIEKTPUYECKUue U
MArHUTHBIE IBJICHUS"

65

KonTponbHas pabota o teme
"JeKTpruUecKue U MarHUTHbIE
sBieHus"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0achl14

66

PezepHbIii ypok. Pabora c
TEKCTaMHU 110 TeMe '"TenioBrle
sBiieHug"

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubiii ypok. Pabora ¢
TekctaMu 110 TeMe "TlocTosHHBII
ANEKTPUYECKUN TOK"

bub6auoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepBHbIii ypok. Pabora c
TeKcTaMu 1Mo TeMe "MarauTHbIe
sBJIeHU A"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

68

145
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9 KUIACC

KoJsnuecTrBo yacos JJIeKTPOHHBbIE
°
JI:;H Tema ypoka Beero Kontposbhubie | IlpakTuyeckue fl[:;:eﬂnﬂ zgl()l;l;zz:;eenbnme
padoThI padoThl pecypeb

MexaHu4yecKkoe JIBUKECHUE.

L MartepuanbHasi TOUKa 1

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bu6mmoteka [IOK
MEXaHUYECKOIO ABMIKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NPSIMOJIMHEITHOE 1 bu6muotexa LIOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOIIMHETHOE

4 nerkeHue. CpeTHss ¥ MTHOBEHHAs 1
CKOpOCTh

5 [TpssMmonHEeHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBU)KEHUE. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSIMOIUHEHHOTO

6 PaBHOYCKOPSHHOTO JIBUKCHUSI. 1
I'padux ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenne yCKOpEHUs TeNa Npu 1 1 bu6nuotexa LIOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOH IJIOCKOCTH"

3 CBo6oauoe nmagenue tein. OIbIThI 1
lanmnes

9 PaBHOMEpHOE ABMKEHHE TTO 1 bubnunoreka LIOK

okpyxkHoctu. Ilepuon u yacrora

https://m.edsoo.ru/ff0ael176
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oOparmenus. JInnelinas u yriosas
CKOpPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
1 IlepBsiii 3akoH HptoToHa. BekTop bubnuoreka LIOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeloToHa. bubmmotexa LIOK
PaBHopeiicTBYyIOIIAs cua https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproTOHA. bubmuotexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha MpUMEHEHHE bubnuotexa LIOK
3ak0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [IOK
15 Cua ynipyroctit. 3aion Tyia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amad mo teme «Cumna
YIPYTOCTH»
JlaboparopHas paborta
17 «OrnpeneneHune )KeCTKOCTU Bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6aunoreka [IOK
18 Cuna penns https://m.edsoo.ru/ff0af738
19 Pemenue 3amad no teme «Cuia bubmuoreka [IOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota
20 "OnpznenzHHe ioadxbnuneHTa bubmmorera LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHU S
Peenue 3amay no reme "3akoHbl
21 Herotona. Cuna ynpyroctu. Cuna bubamorexa LIOK

Tpenus"

https://m.edsoo.ru/ff0afb8e
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Cuna TSDKeCTU U 3aKOH BCCMHUPHOIO

22 TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO bubmorexa IOK
https://m.edsoo.ru/ff0af044
najeHus
VYpok-koH(pepeHus "J{BrxeHue Ten
23 BOKPYT' TPaBUTAI[MOHHOTO IIEHTPA
(Conneunas cucrema). 'anakruxu”
Pemenue 3anau no teme "Cuna
24 TSKECTH U ;:KOH BCEMHUPHOTO bubmmorera LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBast kocMuyeckass CKOPOCTb. bubmuotexa LIOK
HeBecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaibHON TOUKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHOBecue TBEpHOIO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OCBIO BpalllCHUs

27 MowmeHT cuinbl. LIeHTp TspkecTH

28 Pemenue 3amad mo teme "MomeHT bu6moreka [IOK
cuisl. LlenTp Tsoxectn" https://m.edsoo.ru/ffOb02b4
[lonroroBka K KOHTPOJILHOW padboTe

29 o Teme "MexaHu4ecKoe JBUKEHHUE. bubmmorexa TIOK

. https://m.edsoo.ru/ff0b0408
Bzanmonetictsue Ten"
KouTtponwsHas paboTa mo teme
30 'MCX;)HI/I‘ICCKOI; JBUKEHUE. Bubmmorera LIOK
. https://m.edsoo.ru/ff0b06ec
Biaumoneiicreue ten"
Nmnynbe Tena. UMnynbe cUiibl.
31 3aKoH COXpaHEHUS] UMITYJIbCA. bubnuorexa [IOK

VYupyroe u Heynpyroe
B3aMOJECICTBUE

https://m.edsoo.ru/ff0b07fa
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Pemenue 3amau o teme "3akoH

bu6moreka [IOK

32 COXpaHEeHUs UMITysbca" https://m.edsoo.ru/ffOb096c

33 VYpox-koHdpepenuus "PeakruBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"

but6anoreka [IOK

34 Mexarureckas padoTa u MOIIHOCTE https://m.edsoo.ru/ff0b0a84

35 PabGoTa cHIIBI TSDKECTH, CHITBI bubmuoreka [IOK
YIPYrOCTU U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHast pabota

36 «Omnpenenenue padboOThl CUITBI TPESHUS
MIPU PAaBHOMEPHOM JBHKEHUHU TeTa
10 TOPU30HTAIBHOMN MOBEPXHOCTH

37 CBs13b 2HEpTHH U PabOTHI.
[ToTeHumaneHas >HEprus

38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KAHETHYECKON dHEPTHH https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUS YHEPIUU B

39 MEXaHUKe

40 JlabopaTtopHast pabora «3yuenue bubnuoreka LIOK
3aKOHA COXPAaHEHUS YHEPIUM https://m.edsoo.ru/ffOb12fe

41 KomnebaTenbHoe IBMIKEHHUE U €T0 bubnuoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaronme KoyieOaHusl.

42 BLH}{,);:KJ:[IeIfHHe KOJIeOaHUsL. buomorexa IOK

https://m.edsoo.ru/ff0b20f0

Pe3onanc

43 MaremaTH4eCKUi U NPYKUHHBIN

MasATHHUKHU
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44

VYpok-uccienoBanme «3aBUCUMOCTh
nepro/ia KoebaHuil OT )KEeCTKOCTH
NPYKUHBI U MACCHI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[peBpaiieHre YHEPTUU IPU
MEXAaHNYECKNX KOJIEOaHMIX

46

JlabopaTopHast pabora
«Ompenenenre 4acToThl U IIepruo/ia
KoJIeOaHW I TPY>KUHHOTO MasSTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHuas padora «IIpoBepka
HE3aBUCUMOCTH MTepPHO/Ia KOJIeOaH i
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanundeckue BoIHBI. CBOMCTBA
MCXaHHNYCCKHUX BOJIH. HpOI[OJII:HI:IG )41
MOINEPEYHBIE BOIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpox-koHpepenuus "MexaHudecKue
BOJIHBI B TBEPJIOM TEIE.
CelicMuyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpaKe€HUE 3BYyKa

51

Ypok-uccrnenoranue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YacTOTEI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUUYECKHI PE30HAHC

53

VYpok-koHdepenius "YapTpa3Byk u
uH(}pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca
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[lonroroBka K KOHTPOJILHOW padboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHBI COXPaHEHHS.
https://m.edsoo.ru/ff0b25f0
Mexanunueckue koneGaHus 1 BOJIHBI" b
KonTtponpsHas paboTa mo teme
55 "3aKOHBI COXpaHEHHSI.
Mexaandeckre KojaeOaHUsI U BOJTHBI"
56 DJIEKTPOMarHuTHOE TOJIe. bubmuoreka [IOK
DJIEKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
VYpok-koudepentus "[lkana
58 3JIEKTPOMArHMTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHue 31EKTPOMArH UTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH JUII COTOBOM CBs3H"
VYpoxk-uccnenosanue "Usyuenue
. bubnmoreka [JOK
59 CBOWCTB JIEKTPOMArHUTHBIX BOJIH C _ »
HOMOIIII0 MOGHITBHOTO Teredota” https://m.edsoo.ru/ffO0b2c6c
Pemenue 3amay Ha onpeneneHue
60 YaCTOTHI ¥ JJINHBI
AIEKTPOMArHUTHON BOJHBI
DIleKTpOMarHuTHas IPUpPOa CBETa. EuG OK
nonuorTexa
61 CxopocTth cBeTa. BoHOBEIS 1
N https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETA
Uctounuku ceerta. [IpsimonuHerinoe Butbs OK
noMoTeka
62 pacpocTpaHEeHHE CBETa. 3aTMCHUS 1
Contitta u JIys https://m.edsoo.ru/ff0b3658
JTHIA U bl
3aKoH OTpaKEHMS CBETA. 3epKaJia.
bubnuoreka LIOK
63 Pemenue 3aau Ha IpuMEHEHUE 1

3aKOHa OTpa’XCHHUA CBCTa

https://m.edsoo.ru/ff0b38c4
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[Ipenomienue cBera. 3aKoH

bu6moreka [IOK

64 MIPEJIOMJIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKECHHE
65 cBeTa. Mcnonp30BaHue MOJHOTO bub6mmoreka [IOK
BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlabopaTtopHast pabora
"HccnenoBanne 3aBUCUMOCTH YIiia
66 MPEIOMIIEHUS CBETOBOIO JIyda OT
yIila MaJIecHus Ha TPaHUIE "BO3TyX-
crexio™
VYpok-koH epeHus
"Ucnonb3oBaHue MOIHOTO
67 BHYTPEHHETO OTPa’KEHHUSL:
CBETOBO/IbI, OITHKOBOJIOKOHHAsI
CBSI3p"
68 JInn3el. OnTryeckast cuiia JTUH3BI bubmorexa [IOK
https://m.edsoo.ru/ffob3f2c
69 [TocTpoenune n300pakeHMH B IMH3aX brbmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlaGoparopHas pabota
20 "Onpenenenue GoKycHOTO bubnuoreka [IOK
PACCTOSIHUS U ONITUYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
coOuparorteit TuH3b1"
71 Ypoxk-kordepennus "OnTuueckie bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 ['ma3 kak onTuyeckas cucrema. bu6imoreka [IOK

3peHue

https://m.edsoo.ru/ff0b4684
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Ypoxk-koudepennus "Jledexrs

73
3penus. Kak coxpanuts 3penue"
Pasnosxenue 6enoro cBeTa B CIEKTP.

74 Omnsitel HetoTOHA. Coxenne bubnunorexa [IOK
CIIEKTPaIbHBIX IIBETOB. [lucnepcust https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHast pabota "OnBITHI O

A3JI0)KEHUI0 OENIoro CBETa B CHEKT
75 SI BOCIPHUSTHIO 1IBETA TPEIMETOB HII:I/I Brbnuoreia LIOK
https://m.edsoo.ru/ff0cOe2a
uX HaOJIIOJEHUU Yepe3 [BETOBbIE
¢unbTpe!"
Ypok-tipakrrkyM "BoiHoOBBIE

76 CBOICTBa CBETa: IUCIIEPCH,
uHTepdepeHuus u qudpaxuus”

77 OmnpiTel Pezepdopaa u mitanerapHas bubmuotexa LIOK
MOJIeJIb aToOMa https://m.edsoo.ru/ff0c12a8

78 Ilocrynater bopa. Mozens aroma
bopa
Hcmyckanue u MOTJOIICHUE CBETa

79 aT(z)My(():M. KBeaHTB: H:I?:ﬁq;zlee Bubmuorera LIOK

https://m.edsoo.ru/ffO0c144c
CIIEKTPHI

80 VYpok-npakrukym "HaGmroneHue bubmuoreka [IOK
CHEKTPOB UCITycKaHuA" https://m.edsoo.ru/ff0c1550

81 PamnoakruBHOCTE 1 €€ BUIBI bubmnorera [OK

https://m.edsoo.ru/ff0c1672

82 CtpoeHune aTOMHOTO sjIpa. bubmmoreka [IOK

Hyknonnas Moznenb

https://m.edsoo.ru/ffO0c18ac
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PanmoakruBHBIE IPEBPALLCHMUS.

bu6moreka [IOK

83 H3o0Tonbl https://m.edsoo.ru/ffOclal4

84 Perenne 3agay mo teme: bub6auoreka [JOK
"PannoakruBHbIE peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [lepuon nmonypacnana
Ypoxk-KoHpepeHust

86 "Pr;zlnoaKripng U3IIy4EHUS B bubmmorexa [IOK

" https://m.edsoo.ru/ff0c2126
MPUPOJIE, METUIIUHE, TEXHUKE
S nepHblie peakiuu. 3aKOHBI
87 COIE(;)aHeHIEI)SI 3I;LII)511101301"0 " bromiorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YMCel

88 DHeprusi CBsI3U aTOMHBIX SI7IEP. bubnuorexa [IOK
CBsI3b Macchl M JHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anay no reme " nepuoie
peakuun"

90 Peakunu cuHTE3a U IeNeHUS Sep. bubnmoreka [JOK
HcTtounnku sHeprun ColiHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-koHdepenuus "SAnepHas

01 sHepreTuka. JlencrBus
pasvoaKTUBHBIX U3Ty4eHUH Ha
JKUBBIE OPTaHU3MBI"

[lonroroBka K KOHTPOJILHOW paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuotexa LIOK

92
DJIEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

93 KonTtponpsHas paboTa no treme

"DIEKTPOMarHuTHOE TIOJIE.
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DJIEKTPOMarHUTHbHIE BOJTHBI.
KBanToBrie saBieHus"

[ToBTOpeHue, 0600IEeHNE.

bu6mmoTexka [IOK

94 'Ha60paT0prHe paboTh 1o kypcy https://m.edsoo.ru/ff0c245a
'Bzaumoneticreue tein"
[ToBTOpeHue, 0600menue. Pemenue
95 ACUYETHBIX U KAYECTBEHHBIX 3a]1a4 bubmotera [OK
P , '}'1 https://m.edsoo.ru/ff0c2572
o Teme "TernnoBbie MPOIECCH
[ToBTOpenue, 0606meHue. Pemenne
96 pacueTHBIX U KaYECTBEHHBIX 3aJa4 bubmuotexa LIOK
o teme "KIIJ] TemmoBeIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpeHue, 0600menue. Pemenue
bu6mmoreka [IOK
97 pacueTHBIX U KAYECTBEHHBIX 3a7a4
. " https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekrpoycTraHoBOK
IToBTOpeHue, 000O0IIEHNE.
98 JIabo ZTO HbIC aGH(I)TBI 10 KypC bubmorera [OK
" patop P " opey https://m.edsoo.ru/ff0c2c52
'CBETOBBIC SIBJICHUS
[ToBTOpeHue, 0600menue. Padora ¢
99 TeKCTaf/H/I 10 TeME I'gaKOHLI brbmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
IloBTOpenue, 06061EeHEe. PaboTa ¢
100 TeKCTaf/II/I 10 TEME I'I'II<OJIG63,HI/ISI u bubmorera [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora c
" bubnunoreka LIOK
101 TekcTaMmu 110 TeMe "CBETOBBIC

sBJIeHnA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, 0606menue. Padora c

102 TekctaMu 1o TeMe "KBaHToBas u 1
saepHast guzuka"
OBILEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AkumonepHoe ob1iectBo «M3narenpctBo «IIpocserienner»

» Quznka: 8-i kacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kinacce/ [leppimkun . M.,
NBanoB A. 1., AxuimonepHoe obtrectBo «M3narensctBo «IIpocsemienney

» Quznka: 9-i knacc: 0a30BbIM ypoBeHb: yueOHuk, 9 knace/ [eppikun M. M.,
I'ytauk E. M., UBanoB A. W., [TerpoBa M. A., AKITMOHEPHOE 0OIIIECTBO

«M3marensctBO «IIpocBerenne»

METOJNYECKHUE MATEPHAJIBI JIJIS YUUTEJISA
7 KITACC

1.Pabouas mporpamma.

2 [IporpamMmbl 0CHOBHOrO 00111er0 00pa3zoBanusi. duznka. 7 — 9 knaccsl
(aBTOpBI:A.B.Ileprimkun, H.B. ®mwionosuy, E.M. I'yTHHK).

3 Pabouas nporpamma o ¢usuke. 7 kiace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHH C BELIOPAHHBIM y4EOHUKOM:

4 Mepoimkun A.B. @usuka. 7 knacce. YueOHUK 111 00111e00pa3zoBaTebHbIX
yupexaenuii . M.:[lpoda. 20115 Jlykanmk B.. CO0pHUK BOIPOCOB U 3a]1a4 110
¢uszuke. 7-9 k1. — M.:

[Ipoceemenue, 2010 —192c.



8 KJIIACC

1 PaGouas mporpamma. @u3nka. 7 — 9ximaccel: yaeOHO-METOTMIECKOTO
noco6us /coct. TuxonosaE.H. — 2-e uzn.,crepeotun. —M.: [Ipoda,2013. — 398,
2)

2 [Iporpammbl 0CHOBHOTO 00111eT0 00pazoBanus. Pusuka. 7 — 9 Kimaccel
(aBTOpBI:A.B.Ileprimkun, H.B. ®mwtonosuy, E.M. I'yTHHK).

3 Pabouas nporpamma o ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHH C

BbIOpPaHHBIM YUEOHUKOM:

4 Tleppimkua A.B. ®usuka. 7 kimace. YueOHuUK 111 0011eo0pa3oBaTeIbHBIX
yupexaeanii . M.:lpoda. 2011

5 Jlykaumk B.M. COopHuUK BopOCOB U 3a/1a4 o ¢pusuke. 7-9 k. — M.:
[Ipocsemenue, 2010 —192¢.

6 Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U
KOHTpPOJIbHBIE pa0oThl. —5-¢ u3nanue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KonTposbHbIe
3aaanus. —CaparoB:Jluuei, 2014

8 «KoHTponbHO-U3MepuTeNbHbIe MaTepuaibl. Puznka. 7 kinacc/Cocr.
H.1.30pun. — 2-¢ uza.,nepepad. — M.:.BAKO, 2013

9 Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeToinueckoe mocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®uzuka-8xi 2017 M. Ipoda



11.H.B. ®unonosuu Meroauueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTOsITeIbHBIE 1 KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. Tpoda

13.B.B. Illaxmarosa ,O.P. [lledhep Auarnoctuueckue padboTsl -8 kiacc 2016
M. JIlpoda

14.A.E. Mapomn, E.A. Mapown, C.B. Ilo3oiickuit Coopuuk BorpocoB u 3anau
2015 M. Ipoda

9 KJIIACC

1 PaGouas nporpamma. ®uzuka. 7 — 9xnacchl: yaeOHO-METOAUUECKOTO
nocoOwsi /coct. TuxonoBaE.H. — 2-e uza.,ctepeotun. —M.: JIpoda,2013. — 398,
2

2 [IporpamMmbl 0CHOBHOr0 00111er0 00pazoBanusi. duznka. 7 — 9 knaccwl
(aBropbl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3 Pabouas mporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BBIOPAHHBIM Y4EOHUKOM:

4 Tleppimkua A.B. ®usuka. 7 kimacce. Y4eOHUK 1Jis
obmeobpazoBarensHbIXyuIpexaeHui . M. Jlpoda. 2011

5 JIykaumk B.M. COopHuUK BonpocoB U 3a1a4 1o pusuke. 7-9 k. — M.:
IIpocsemenue, 2010 —192¢.

6 Kupuk JI.A. ®usuka — 7 Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U
KOHTPOJIbHBIE paboThI. —5-¢ u3manue,- M.MJIEKCA, 2013

7 ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopssie paboTsl. KonTposbHbIE



3ananus. —Caparo:Jlumeii, 2014

8 «KonTtponpHo-n3MepurtenpHbie MaTepuaibl. Gusuka. 7 kimacc/Coct. H.U.
3opwuH. — 2-¢ m31.,nepepad. — M.:BAKO, 2013

9 Mapon A.E. ®usuka. 7 kimacc: yueOHO-MeToiuueckoe mocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KonTtpomnbHbie u caMocToATebHBIE pa0O0THI IO (pr3uke. 9 Kinacc: K y4eOHUKY
A.B. Ilepbimkuna, E.M. I'ytauk «®uzuka 9 knace» / O.W. I'pomuesa. — M.
M3 narenncTtBO « DK3amen», 2014

TecTel o pu3zuke. 9 knacc: k yueoOHuky A.B. Ileppiikuna, E.M. I'yTHuk
«Dusnka

9 kmaccy» / O.U. I'pomrieBa. — M.: M3aarenbpcTBO «JK3amen», 2010

®dusuka. 9 kinacc. TemaTnyeckue TeCTOBBIE 3aMaHus 111 MOAroToBKU K [ A. /
aBT.- cocT.: M.B. borinenko, O.H. Mupouikuna. — Apocnasis: OO0

«Akanemus pazBuTus», 2014

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

1. bubmoTreka — Bc€ mo npenmery «Duszuka». — Pexxum gocrtymna:
http://www.proshkolu.ru

2 BuneoonsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3 Enunas xosutekuus uudpoBbIX 00pa3oBaTeIbHBIX pECYpCOB. — Pexnum

noctyna: http://school- collection.edu.ru






