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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs
COCTaBJICHA HAa OCHOBE IOJOXKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOTrpaMMbI, TPEIACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueToM eaepaibHOil paboydeil mporpaMMbl BOCIIMTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusuka.

Conepxanue mporpamMmbl 1O (GU3MKE HampaBlieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIPaMOTHOCTH OOYYarOUIMXCS M OpPraHu3alui0 W3Y4YeHUs
(Gu3MKN Ha [EATeTbHOCTHOM OCHOBE. B mporpamme mo (u3uMKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeamera B peanuzainuu tpedoBanniit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUs, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsl.

[Iporpamma no gusuke ycraHaBiIMBaeT pacupeiesieHue yueOHOro MaTepuana
1o rogam oOyueHus (1o Kjaccam), mpejiaraeT NpUMEPHYIO MOCIeA0BaATEIbHOCTh
M3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHMS U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00YYarOIINXCA.

[IporpaMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHNUU paboueii MporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka sABIAETCS CUCTEMOOOPA3YIOLIUM /JIsI €CTECTBEHHOHAYYHBIX yUEOHBIX
OpeIMETOB, TOCKOJIbKY (U3WYecKre 3aKOHbl JIe)KaT B OCHOBE IIPOLIECCOB U
SBICHUN, W3yYaeMbIX XHUMHEH, OHoJIOrHMel, acTpoHOMHEH U (Pu3HUeCcKOoM
reorpagued, BHOCHT BKJaJ B  €CTECTBEHHOHAyYHYIO KAapTUHY  MHpA,
MpEeNIoCTaBIsieT HaubOojee sCHble oO0Opa3lbl NPUMEHEHHs HAaydyHOTO METOo/a
MO3HAHUS, TO €CTh CI10c00a MOJyYeHHs TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3ajlady (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOMT B (POPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00ydarouuxcsl.

N3yyenue @u3uku Ha 0a30BOM ypOBHE TIpENINoiaraeT OBJaJEHUE
CIEIYIOLMMU KOMIIETEHTHOCTSIMHM, XapaKTEPU3YIOLIMMU E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBACHSTH SIBJICHUS,

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEI0BAHNS;

e HWHTEPIPETHPOBATH  JIaHHBIE W  WCIOJb30BAaTh  HAyYHBIE
JIOKA3aTeIbCTBA JIJIs1 IOJYYEHHS BBIBOJOB.

[enn wu3yueHuss (U3UMKU Ha YpOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUS
ornpezaenensl B Konuenmuu mnpenonaBaHusi ydeObHoro mnpenmera «Dduszuka» B
oOpa3oBaTelnbHBIX opraHuzanmsx Poccuiickoit @Denepanuu, peaU3yOMMAX
OCHOBHBIE  00111€00pa30BaTeNbHbIE IPOrpaMMbl, YTBEPKICHHOW pElICHUEM



Komnerun MunucrtepcTBa npocenienus Poccuiickoit ®deneparuu (IpoTOKoa oT 3
nexadbps 2019 r. Ne [TIK4BH).
Heau ndyvyenust Gusnuku:

MpuoOpEeTeHNEe HHTEpeca U CTPEMIICHHS OOYdYaroluXxcsi K Hay4YHOMY
W3YUYCHUIO TPUPOJIbI, PA3BUTHE HUX MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE MO3HaHus U (OPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;
dbopMupoBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3ysibTaTa H3y4eHHS
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHUEe MPEACTABICHUN O POau (DU3UKU ISl pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHHMH O  BO3MOXHBIX  chepax  Oymymiei
po¢eCCHOHATILHON JIEITEIIPHOCTH, CBI3aHHOU C (DM3UKOM, TOJATOTOBKA K
JanbHeieMy oOy4eH!IO B 3TOM HalpaBJICHUU.

JIoCTH)KEHHE STUX Iejield MpOorpaMMbl MO0 (U3MKE HAa YPOBHE OCHOBHOIO
oOrmrero o0pazoBaHus 00ECTIEUMBACTCS PEIICHUEM CIEAYIOIMINX 3a4a4:

npuoOpeTeHre 3HAHWK O JAUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX

NpUOOpETeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UUECKUE SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PpCIICHUS TMPOCTCHINMUX PAcCUYCTHBIX 3adad  C
UCTIOJIb30BAaHUEM buzngecKkux MOJIEIICH, TBOPYECKUX "
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHATH OIBITHI,
nabopaTtopHbie  pabOThl M HAKCHEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIb30BaHUEM H3MEPHUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COoACepKaHUs,
BKJTFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTKEHUSX (U3HWKH, aHATH3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HaKOMCTBO €O c(hepamu podhecCHOHATLHON ACSITEILHOCTH, CBI3aHHBIMU
C (U3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUAX (PU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOILEIo

oOpazoBanus oTBoauTcs 238 4yacoB: B 7 Kilacce — 68 yacoB (2 4aca B HEJEN0), B 8
Kkiacce — 68 wacoB (2 gaca B Hemenio), B 9 kinacce — 102 gaca (3 vaca B Hemedio).

[Ipennaraemsiii B mporpaMMe 1o (Gu3MKe MepeueHpb J1adopaTopHbIX padoT H
OIBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKTep, YIUTENb JAellaeT BEIOOp MPOBEACHNUS



Ja00paTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIWBHUIAYAJIBbHBIX OCOOCHHOCTEH
O0yYarOIINXCs, CIHUCKA AKCIEPUMEHTAIBHBIX 3aJaHui, TMpeiaraéMplx B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 3K3aMEHa 10 (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u e€ posib B IO3HAHUH OKPYKAKIIET0 MUPA.

dusnka — Hayka o mnpupone. fABnenus npuponbsl. dusnueckue sBICHUSA:
MEXaHWYECKHUE, TEMUIOBBIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BenuuuHbl. M3mepeHue Quanyeckux BenuyuH. Puznyeckue
npudopsl. [Torpemnocts n3mMepennit. MexayHapoaHasi CUCTeEMa €IUHUIL.

Kak ¢usuka © [pyrue ecTecTBEHHbIE HayKd HW3YYarOT MPUPOIY.
EcrecTBeHHOHAy4HBIM METOJl TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBIDKEHHUE THIIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUIOTE3, OObSICHEHUE
HabmomaeMoro spienus. Onucanue GU3NIeCKUX SIBJICHUN C TIOMOIIBIO MOJIETIEH.

JHemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MATrHUTHBIE, CBETOBBIC
SIBIICHHUSL.

2. ®duznueckue npudOpPHI U IpolieIypa NPSIMbIX U3MEPEHHUI aHATIOTOBBIM U
U(ppPOBBIM MPUOOPOM.

Jlabopamopnsie pabomost u onvimel.

1. OmnpeneneHue 1EHbBI ASTICHUS IKAJIbl U3MEPUTEIHLHOT O MPUOOpa.

2. HM3MepeHue pacCTOsIHUN.

3. M3mepenue oObeMa KUIKOCTU U TBEPIOTO Tea.

4. OmpeneneHre pasMepoB MAJIBIX TEN.

5. M3mepenune TemiiepaTypbl HpH MOMOIIH >XHUAKOCTHOTO TEPMOMETpPA H
JaTYUKa TeMIepaTyphl.

6. IIpoBeneHue uccienoBaHUSA MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapyKa, MyIEHHOTO0 TOPU30HTAIIBHO, TEM OoJibllle, YeM OOJibllle BhICOTA
ycKa.

Pazjen 2. [lepBoHayajibHble CBeJI€HUsI 0 CTPOEHUH BellecTBA.

CrpoeHne BemecTBa: aTroOMbl M MOJIEKYJIB, HMX pa3mepsl. OIbITHI,

JIOKa3bIBAIOIINAE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTHUI[ C
Temmneparypoil. bpoyHoBckoe mBmxenue, nuddys3us. BzammomenicTBue dacTHIl
BEILIECTBA: MPUTKEHNUE U OTTAIKWBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE ra3oB, KUJIKOCTEH U TBEPIbIX
(kpuctamnnueckux) Tena. B3anMocBsA3bp MEXIy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmronenune 6poyHOBCKOTO ABMKCHUS.



2. HaGmonenue nuddysum.
3. HaGmromenune  siBneHW,  OOBSACHSIONIUXCS ~ TPUTSKCHUEM WA
OTTAJIKMBAHUEM YaCTHI[ BEIIECTRA.

Jlabopamopnsie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOJAOM psioB  (C  HCHOJb30BAHUEM

¢dotorpaduii).
2. OnbIThI 10 HAOIIOJEHUIO TEIUIOBOI'O PACIIUPEHUS Ia30B.
3. OmbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHUS.
Pa3znen 3. /IBU:KeHHe M B3aUMO/IeiicTBHE Tell.
MexaHuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsAsi CKOPOCTh NPH HEPAaBHOMEPHOM ABWKEHHMH. Pacuer mytu u
BPEMEHHU JIBUXKEHUS.
SBneHue uHepUMH. 3aKOH HHEpUUHU. B3aumopaeicTBue Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BEMa BEIECTBA.
Cuiia Kak xapakTepucTHKa B3auMojehcTBUs Ten. Cuiia yrnpyroctd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUia
TsokecTH. CHila TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Cnoxenune
CWJI, HAPABJIEHHBIX MO OJHOW mpsiMOoM. PaBHomeicTBytomas cui. Cuiia TpeHusl.
TpeHue CKOIbKEHUS U TPEHUE MTOKOS. TpeHue B IPUPOAE U TEXHUKE.
JHemoncmpauuu.
1. HaGnroneHne MexaHU4ecKoro ABMKEHUS Tea.
2. H3mepeHne cKOpoCTH MPSMOIUHEUHOTO IBH>KCHHSL.
3. HaOmronenue sBieHus: HHEPIUU.
4. HaOmroneHue U3MEHEHHS] CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME MacC IO B3aUMOJCHUCTBUIO TEN.
6. Cno)xeHue cuii, HapaBJICHHBIX MO OJTHOW MPSIMOIA.
Jlabopamopnwie pabomout u onvimol.
1. OmnpeneneHure CKOPOCTU PABHOMEPHOTO ABMKEHHUS (IIapyKa B AKUIKOCTH,
MOJIEJU JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpeHE CKOPOCTU CKOJIBKEHHUS OpycKa WM MIapHKa IO
HAKJIOHHOU IIJIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTb pacTsKeHus (nedopmaliun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. ONBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. J/laByienne TBEPABIX TeJl, JKUIAKOCTEN U ra3oB.



Hasnenune. CriocoObl YMEHBIIICHUS W YBEIUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHUS raza oT o0bema, Temneparypsl. llepemaua naBieHus
TBEPJBIMU TEJIaMH, XUIAKOCTAMH U Tazamu. 3akoH [lackans. [THeBMaruueckue
MaIIHbL. 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT TiyOuHbI. ['mapocraTnyeckuit
napajokc. CooOuratoniuecst cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emuin u armocepHoe AaieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3nyImIHOM oOonouku 3emau. OnweiT Toppuuemnu. M3mepenune atMmocdepHOro
JaBJjeHus. 3aBUCUMOCTh aTMOC()EpPHOro J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpubGops! 17151 M3MepeHus: aTMOCGHEpPHOTO JTaBJICHUS.

JleficTBHE )KUIKOCTH U ra3a Ha MOTPY:KCHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

JHemoncmpauuu.
3aBUCHUMOCTH JIaBJICHUS Ta3a OT TEMIIEPaTyphl.

[lepenaua naBiaeHus KUIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyibl.

I'mppasinueckuit npecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTb BBITAJKHUBAIOLIEH CHUJIBI OT 00bEMa MOTPYKEHHON 4YacTu

TeNa U MIOTHOCTU KUJAKOCTH.

PaBeHCTBO BBITATKUBAIOILIEH CHIIBI BECY BBITECHEHHOM JKHJIKOCTH.

VYcnoBue maaBaHus TeJ: IIaBaHUE WIH MOTPYKEHHUE Tell B 3aBUCUMOCTHU

OT COOTHOUIEHUS TUIOTHOCTEH Tella U AKUAKOCTH.

Jlabopamopnsie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00beMa MOrpy>KEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIONICH  CHJIbI, JEWUCTBYIOIIEHM HAa  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MaccChl Teja.

4. OmbITHI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B IKUAKOCTH, OT OOBEMa MOTPYKCHHOW B
AKUJKOCTh YAaCTH TeJIa U OT IVIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYHUPOBAaHHE JIOJKH H
ONpEAECIECHUE €€ TPY30NOABEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTDH. JHeprus.

MexaHnuueckasi padora. MOIIHOCTb.

IS A T o

~

[IpocTeie MexaHHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecusi pbluara. lIlpuMeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasd dHeprus. KuHeTrndeckas W TNOTEHUUAIbHAA JHEPTUS.
[IpeBpalieHrie OIHOTO BU/Ia MEXaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUMU B MEXAHHKE.

Jemoncmpayuu.

1. ITpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHUH Teja

10 TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciaoBAM paBHOBECUS pbluara.

3. H3mepenue KII/] HakIIOHHOM TIIOCKOCTH.

4. W3ydeHune 3aKkOHA COXpAHEHUSI MEXAHUYECKON SJHEPTHH.

8 KVIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHS
BelllecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OTBITHI, MOATBEPKIAOIINAEC
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHOKMHETUYECKON TEOPHUHU.

Mopnenu TBEpAOro, >XKHIKOTO M Ta3000pa3HOr0 COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, >KUJKOCTEN U
TBCPJABIX TEI Ha OCHOBE TOJIOKEHUH MOJIEKYJISIPHO-KUHETUUYECKOH TEOPHH.
CmaunBaHU€ M KanWUISIpHBIE siBieHUs. TeroBoe paciupeHue u cxkaTue.

Temneparypa. CBsizb TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHUS
gactull. BayTtpenHssi sHeprusi. CrnocoObl H3MEHEHHsS BHYTPEHHEW DSHEpPruu:
Tervionepeaada u COBEpIIICHUE padoTHI. Buasi TeIIoNnepeaayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, M3JTyYEHHUE.

KonuuectBo TemwioTel. YaenbHas TEIUIOEMKOCTH BEIECTBA. |e€mI000MeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. IlnaBiaenue w
OTBEpJICBAHUE KPUCTAUIMUYECKMX BELIECTB. YJIeJbHAs TEIUIOTAa IUIABJICHUS.
ITapooOpa3zoBanne m koHaeHcanusg. Mcnapenme. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTypbl KHUIIEHHS OT aTMOoc(epHOro
JABJICHMUSL.

BnaxnocThk Bo3ayXa.

DHeprus TOIUIUBA. Y IeJbHas TEII0Ta CrOpaHusl.

[Tpunnmner padotel TemnoBbix aBurarenei KIII TtemmoBoro gBuratesns.
TernnoBble ABUTATENHN U 3aIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAICHHUS SHEPTUH B TEILJIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmrogenue OpoyHOBCKOTO JIBHIKCHHSI.
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10.
11.
12.
13.

Hab6monenune nuddys3un.

Habmronenue saBieHui CMauyMBaHuUs U KaMWUISPHBIX SIBICHUM.
Habmronenue TemioBoro pacuimpeHus Tell.

N3MeHeHnne naBiieHHUs ra3a Npu MU3MEHEHHH 00bEMa M HAarpeBaHUU WIIH
OXJIaXKICHUH.

[IpaBuna u3mMepeHus TeEMIEPaTyphbl.

Bunbl Teronepenaymn.

OxnaxxaeHue Npu COBEPIIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUd pab0Thl BHEIITHUMHU CHIIAMHU.
CpaBHeHUE TEIIOEMKOCTEH pa3InYHbIX BEIIECTB.
Habmronenne kunenus.

HabmroeHne mocTossHCTBa TeMIIEpaTyphl IIPH TUIaBJICHUH.
Mopaenu TEIIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomout u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOT'O TPUTSKEHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WIH caxapa.
OnpITel IO HAOJIOICHUIO TEIJIOBOTO PACUIMPEHHS I'a30B, KUJAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE IIIPUIIA.

OneITB, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHMS BO3JyXa OT €ro
00BbEMa U HArPEBaHUS WM OXJIaXKICHUSI.

[IpoBepka runoTe3sl TMHEHHOW 3aBUCUMOCTH JITTUHBI CTOIOHKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYypPHI.

HabOmrogeHnne wu3MeHEHHMs BHYTPEHHEW OSHEpruM Tejla B pE3yJbTaTe
TeIUIoNepeaun U paboThl BHEIIHUX CHJL.

UccnenoBanue sBieHUs TEII000MEHA MPU CMEIIMBAHUU XOJOJHOU U
ropsiueu BOJBI.

OnpeneneHne  KOIMYECTBA  TEIUIOTHI,  IOJYYEHHOTO  BOAOM  NpHU
TEIUIO0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Omnpenenenue yaenbHOU TEIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca HCIapeHHUs.

OnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenpHON TEMIOTHI IJIaBICHUS JIbA.

Pa3zpnes 7. DiiekTpuYeCcKHe 1 MArHUTHBIE SIBJICHUS.

OnekTpu3auus Tel. J[Ba poaa 3JEeKTpUYECKHUX 3apsaoB. B3aumopericTBue
3apsUKEHHBIX Teln. 3akoH KyrnoHa (3aBUCHMOCTh  CHJIBI  B3aMMOZEHCTBUSA
3apSKEHHBIX TEJ OT BETUYUHBI 3apsII0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnoie. Hanpsok€HHOCTh diekTpudeckoro mnois. IIpuHuunn

CYMEpIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snektpuyueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCJIOBUA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
NCTOYHMKM TMOCTOSIHHOTO TOKa. JIEMCTBHS 2JIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B HKHUJIKOCTSIX U razax.

Onektpuueckas uenb. Cunma  TOkKa.  DIEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BemlecTBa. 3akoH Oma
I ydacTka uenu. IlociemoBarenbHOE W MAPAJUIEIBHOE  COCIMHEHHUE
MIPOBOJHUKOB.

Pabora u MOIIHOCTH »dJEKTpUYeCKoro Toka. 3akoH JDxoymns—Jlenna.
DIIEKTPUUECKHE IETIH U TTOTPEOUTENH JIeKTpUUECKOi 3Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTtosiHHble ~ MarHuThl.  B3aumopelWcTBUME  MOCTOSHHBIX ~ MarHUTOB.
MarnurtHoe 1noje. MarautHoe 1oJjie 3eMJId U €ro 3HaueHue ISl )KU3HU Ha 3eMile.
OmbiT  Opcrena. MarHuTHoe 1ToJe  3JIEKTpUYECKOro Toka. IIpumeHeHue
3JICKTPOMArHUTOB B TEXHUKE. [[€MICTBHE MAarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM.
DIIEKTPOABUraTENIb MOCTOSSHHOTO TOKa. M Crmosib30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue deKTpoMaruHuTHON MHAYKIMU. [IpaBuno Jlenna.
DJIeKTporeHepaTop. Croco0sI MOJTYYEHUS AIEKTPUUECKOU SHEPIHUHU.
DJIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

JHemoncmpanuu.

DJIeKTpHU3aLUs TEIL.
JIBa poa 3JIEKTPUYECKUX 3aPSAI0B U B3aUMOCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE BIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAST MHIYKIIHS.
3aKOH COXPaHEHMS AICKTPUUECKUX 3aPsI0B.
[IpOBOJHHUKY U AUAIEKTPUKH.
MoaenupoBaHue CUITOBBIX JTUHUM AIIEKTPUYECKOTO MO,
M cTOYHMKM OCTOSTHHOT'O TOKA.
JIeCTBUA SIIEKTPUYECKOT O TOKA.
. DNEKTPUYECKUH TOK B )KUJIKOCTH.
. I"'a30BbIN pa3psn.
. I3mepenue cuiibl TOKa aMIIEPMETPOM.
. I3MepenHune 3IIeKTpUIEeCKOT0 HAIIPSHKEHHUST BOJIbTMETPOM.
. PeocTtat 1 Marazus conpOoTHUBIICHUM.
. BzanmopencTBue moCTOSSTHHBIX MarHUTOB.
. MoaenvupoBaHre HEBO3MOKHOCTH Pa3AECICHUS ITIOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHME MarHUTHBIX NOJIEN OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsnuTtHOE 1oJI€ TOKA. DJIEKTPOMAarHur.

JleiicTBME MarHUTHOI'O IT0JI1 HA IIPOBOAHUK C TOKOM.

DneKTpOoABUraTesb NOCTOSHHOIO TOKA.

HccnenoBanue ABIEHUS JIEKTPOMAarHUTHON MHTYKIIVH.

OmneiTel @apages.

3aBUCHMOCTb HAIIPaBJICHU MHIAYKLUUMOHHOTO TOKa OT YCIOBHUH €ro
BO3HMKHOBEHUS.

DNeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie pabomot u onvimel.

1.

o v oMW

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIONEHUIO DJEKTPU3ALMU Tel MHAYKIUEH W 1pu
COIPUKOCHOBEHHUH.

HccnenoBanue OEHCTBUS BJIEKTPUYECKOrO TMOJI HAa TMPOBOJHUKH H
JDIIEKTPUKU.

Coopka 1 mpoBepka pabOThI JJIEKTPUIECKOMN 1ETTH MTOCTOSTHHOTO TOKA.
N3mepeHue u peryJIMpoBaHuEe CUIIbI TOKA.

N3mepenue u peryiupoBaHue HAPsSyKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUIECKOT O
CONPOTHUBJIEHUS! TPOBOAHUKA OT €ro JJIMHBI, IUIOUAAN IONEPEYHOrO
CEUeHHMs U MaTepuana.

[IpoBepka mpaBuna CIOXKEHHUS HANPSXKEHUW IPU  I1OCIEI0BATEIBHOM
COEJIMHEHHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia sl CWIbl TOKa IMPU MapajlIeTbHOM COEIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoThl MEKTPUUYECKOT0 TOKA, UIIYILIET0 YePe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH — JJIEKTPUYECKOrO  TOKA, BBIACISIEMOM Ha
pe3ucTope.

WccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MIYLIETO YEpe3 JIAMIIOUKY, OT
HaIPS)KEHUS Ha HE.

Onpenenenue KII/] narpeBarersi.

HccnenoBanrie MAarHUTHOTO B3aUMOAECHCTBUS MOCTOSSHHBIX MAarHUTOB.
N3yuyeHne MarHMTHOrO MO  TOCTOSIHHBIX ~ MarHUTOB MpU  MX
00BEIMHEHUU U pa3/IeJICHUN.

HccnenoBanne nelcTBUSA AIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aMMOJEHCTBUSA
KATyIIKM C TOKOM M MarHura OT CWJIbl TOKa W HAIpaBJIEHUS TOKa B
KaTyIIKE.

18. MI3yyeHue nelcTBYUSI MarHUTHOTO MOJIsL HA IPOBOJHUK C TOKOM.

19. KoHctpynpoBaHue u usyueHue paboThl 3JIEKTPOABUraTEeIsl.

20. U3mepenne KII/I anexTponBuraTenbHON YCTAaHOBKH.

21. OnBITBIl IO HWCCIEAOBAHUIO SIBIEHUSA JJIEKTPOMArHUTHOM WHAYKLUU:
UCCIICIOBAHNE W3MEHEHUH 3HAYCHUS W HAINPABICHUS WHIYKIMOHHOIO
TOKA.

9 KJIACC

Pa3znen 8. Mexanndeckue siBJIeHUS.

Mexannueckoe JaBwkeHHE. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWXKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxeHue. HepaBHomepHOe NpsiMOIMHETHOE IBMKeHHE. CpenHssl 1 MTHOBEHHAs
CKOpPOCTb T€Ja MPU HEPABHOMEPHOM JIBHYKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMonMHEHOe aBuxkeHue. CBoOoaHOe
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBHXKEHHE MO OKpyHOCTU. Ilepuon u yactora oOpaleHHs.
JIuneiHas u yriioBasi CKOpOCTH. LIEHTpOCTpEMUTENBLHOE YCKOPEHHE.

[Tepseiit 3akoH Herorona. Bropoii 3akon Hetorona. Tperuit 3akoH HeroToHa.
[IpyuHIMD cynepno3uLuu CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUSI CKOJIbXKEHUS, CUjia
TPEHUS MOKOSI, IPYTUE BUILI TPEHHUS.

Cwia TsOKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. YCKOpeHHE CBOOOHOTO
nageHus. JBmwxkenue rmuaner Bokpyr ComHua. IlepBas kocMmuueckas CKOpPOCTb.
HesecoMocTth 1 neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCONIIOTHO TBEpAoe Teno. PaBHoBecue
TBEPJOrO TeJa C 3aKPEIUICHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. 3meHenne mmnyinbca. UMnynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cui TSXKECTH, YNpPYrocTH,
Tperusi. CBsA3b dHepruu U padotsl. [loTeHManbHas 3HEpPrus Tela, NOJHATOrO HaJl
IIOBEPXHOCTBIO 3eMiIM. [loTeHIIManbpHas SHEprusl CKATOU NPy KUHBL. Kunernueckas
sHeprusi. TeopemMa O KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPrUM.

JHemoncmpauuu.

1. HaOmroneHne MexaHMUECKOro ABM)KEHHUS TeJla OTHOCUTENbHO Pa3HbIX Tell

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

CpaBHeHUEe MyTell M TPAEKTOPUW JABUKEHHUS OJHOIO U TOrO K€ Tena
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

N3mMepeHne CKOpOCTH U YCKOPEHHSI IPSMOJIMHENHOTO ABUKECHUS.
HccnenoBanne nNpu3HakoB PaBHOYCKOPEHHOI'O JBUKEHUS.

Habumronenue qBrxeHust Tea o OKpyKHOCTH.

Habntonenne MexaHnyecKux sIBIEHUMN, MPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» mTpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKECHUH
OTHOCHUTENIBHO KaOMHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHMS T€Ja OT MACChl Tejla U JAEHCTBYIOLIEH Ha HEro
CHWJIBL.

Habntonenue paBeHcTBa CHJl IPU B3aMMOJEHCTBUH TEIL.

N3mMeHenue Beca Tena npyu yCKOPEHHOM JBHYKEHUU.

[lepenaya umnysibca npyu B3aUMOJAEHCTBUY TEIL.

[IpeoOpa3zoBaHus SHEPrUU NP B3aUMOJIEUCTBUH TEL.

CoxpaHeHre UMITyJIbCca IPU HEYNPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMILyJIbca IpU a0COIIOTHO YIPYTrOM B3aUMOAECHCTBUHU.
Habmonenue peakTHBHOTO JIBUYKECHUSI.

CoxpaHeHHne MEXaHU4ECKOM SHEPTHH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHrne MEXaHUYECKON YHEPTUH MPU JIBU>KEHUU Teja MO/ JEHCTBUEM

pPY>KUHBIL.

Jlabopamopnwie padbomol u onvimol.

1.

KoHcTpynpoBanue TpakTa Il pasroOHa W JAJIbHCHUIEr0 PaBHOMEPHOTO
JBYDKEHUS IIapHUKa WA TEICKKH.

OrmnpeneneHue CpeaHEd CKOPOCTH CKOJIBKEHHS OpycKa WIIM JBHXKCHHS
HIapHUKa [0 HAKJIOHHOM IIJIOCKOCTH.

Ompenenenre yCKOpPEHHS Tela TpPH PABHOYCKOPCHHOM JIBFDKCHHH TIO
HAKJIOHHOM TTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TMYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBWKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CAW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCE, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHS.

Omnpenenenue K03PGUIUEHTA TPEHUS CKOJIbKEHUSI.

Omnpenenenure )KECTKOCTH TPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHHS TPU PABHOMEPHOM JIBMKCHUU Telia
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OmpesienieHne  pabOTBHl  CHUJIBI  YIIPYTOCTH TIPU  TMOABEME Tpy3a C
UCII0JIb30BaHUEM HETOJIBIXKHOTO U TTOJABUKHOT'O OJIOKOB.

11. M3yueHune 3aK0Ha COXPAHEHHUS SHEPTUH.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUsI U BOJTHBI.

KonebarensHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TepUO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecKuil U NpYKUHHBIM MasTHUKH. lIpeBpamenue
SHEPIUM MPU KOJIeOATEIIbHOM JIBUKEHUU.

3aryxatonme — kosneOaHus.  BoiHyxaeHHole — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBoOWCTBa MeXaHMYECKMX BOJH. IIpomonbHble U
nonepevyHbie BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpOCTpPaHEHUS.
MexaHn4uecKue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOJIHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

JHemoncmpayuu.

1. HaOmronenune koisieOaHuii Ted IO AEUCTBUEM CWIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6monenue konebanuii Tpy3a Ha HUTH U HA TIPY>KHUHE.

Habntonenue BbIHYKI€HHBIX KOJIEOAHUI U PE30HAHCA.

Pacnpoctpanenre npoaoibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

HaGntonenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 PE3OHAHC.

Jlabopamopnwie pabomout u onvimel.

1. OmpeneneHue YacTOThI M TepHoja KojeOaHUW MaTeMaTHYECKOIo
MasITHUKA.

2. Ompepenenne 4acTOTHI U IEPHO/Ia KOJICOAaHUN PYKUHHOTO MasTHHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEPHO/IA KOJIEOAHUM MOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. ViccnemoBaHue 3aBUCUMOCTH MEepUOa KOJIeOaHUH IPY>KUHHOT'O MAasSTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCMMOCTU Tiepuojaa KojieOaHUM I'py3a, MOJBEIICHHOIO K
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HUTH, OT MacChl rpys3a.
6. OmbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TiepuoAa  KosieOaHui
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MajeHusl.
Pa3nen 10. DjieKTpoOMarHuTHOE 10JIe U YJIEKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMArHUTHOE  TOJIe.  JJEKTpOMarHuTHele  BoJIHBL.  (CBONMCTBa
ANEKTpOMarHuTHeIX BOdH. I[llkana siekTpoMarHuTHBIX BOdH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.



DJeKTpoMarHuTHasi npupoga ceera. CkopocTh cBera. BolHOBBIE CBOMCTBA
CBETa.

Jemoncmpauuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomosl u onvimel.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbIE sIBJIEHMSI.

JlyueBas  mMogmens  cBera.  Mcrounmkm  cBera.  IIpaMonunenHoe
pactpocTtpanenue ceera. 3atMenust Connna u Jlynel. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH MpesomieHuss cBera. [lonHoe BHYTpeHHEE
OoTpakeHue cBeTa. lVcrmonb3oBaHWE TMOJIHOTO BHYTPEHHEIO OTPAXKEHHS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon unydeit B aumH3ze. OnrTuyeckas cucteMa (¢oToarnmapara,
MHUKpOCKOna M Teneckomna. ['ma3 kak onrtuueckas cuctema. Bin3opykocTs u
TAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPAJIbHBIX LBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpsAMonuHENHOE pacIPOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tonyyenue u3o0pakxeHU# B INTOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTH4ecKnii CBETOBOI.

Xox myueit B coOuparoiei J1H3e.

XoJ1 1yder B pacCEeUBAIOLIEH JINH3E.

[Tonyuyenue n3o0paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpunimn neiictus horoanmnapara, MUKpOCKONA U TEIECKOIIA.

10. Mozens riaa3za.

11. Paznoxenue 0e1oro cBeTa B CIEKTP.

12. [lomy4yenue 0enoro cBera npu CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopnsie pabomost u onvimel.

1. HccnenoBanue 3aBUCUMOCTHM yrjla OTPa)K€HUs CBETOBOTO Jiyya OT yria
naJeHUsl.

2. W3yuyeHue xapakTepuCTUK N300pakeHHsI PEAMETA B INIOCKOM 3€pKaie.
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3. HccnegoBanue 3aBUCUMOCTH yriia MPEIOMIIEHHUS CBETOBOIO Jiyda OT YIJia
naZieHusl Ha TPaHUIE «BO3TYX—CTEKIIO».



4. TlomydeHue n300pa)KeHUI C TOMOIIBIO COOMPATOIIEH JTNH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI COOMparoIiei
JIVH3BL
OnbITHI IO Pa3J0KEHUIO OEJI0r0 CBETA B CIIEKTP.

7. OMBITH TIO BOCHPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJACHUH Yepe3
[[BETOBBIC (PMIIBTPHI.

Pa3znea 12. KBaHTOBEBIC SABJICHUS.

Omneitel Pesepdopaa u 1mumanerapuas mojnens aroma. Mogens atoma bopa.
Hcnyckanue v noriomenue ceera aroMmoM. KBaHThl. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTE. Anbda, Oera- u raMmma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmoxpens aromHoro sgpa. HM3zorombsl.  PaguoakTuBHBIE
npeBpauieHusd. [lepuos monypacmnajia aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHbI COXPaHEHHUs 3aps0BOrO MU MAacCOBOI'O YHCEIL.
DOHeprus CBsI3M aTOMHBIX sjaep. CBA3b Macchl U dHepruu. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CosHIa U 3BE3]1.

Anepnas sHepreTruka. JleWcTBUA pPaJUOAKTUBHBIX HW3JIYYEHUW HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3Iy4EHUs U TOTJIOMICHHUS.

2. CrHekTpsl pa3InyHbIX Ta30B.

3. CrnekTp BoaOpoaa.

4. HaOmroneHnue TpekoB B kaMepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMIMNX U3TYyYEHHH.

6. Peructparust uznydeHus IpupOIHbBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie padbomout u onvimol.

1. HaOnroaeHue CIUIONIHBIX U JIMHEWYATHIX CTIEKTPOB U3TYyUYEHUSI.

2. UccnenoBanue TpeKOB: U3MEPEHUE HPHEPTUU YACTHULBI 10 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IHoBTOPUTEIHLHO-0000 AN MOTYJIb.

[ToBTOpUTENHHO-00001IAIOMINNA MOYJb MPEAHA3HAYEH JJISI CUCTEeMATH3alUuU
U 0000IIeHHs  TPEIMETHOIO  COJACpX)aHUS U ONbITa  JIEATENbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHHH BCETO Kypca (PM3HMKH, a TAKXKe JJIsSI MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (Qu3uKe [ o0ydaroumxcs,
BBIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipy n3ydyeHun JaHHOTO MOXYJSl PEaJnu3yHOTCA U CUCTEMATU3UPYIOTCS BHIIbI
JIESTENHHOCTH, Ha OCHOBE KOTOPHIX OOECTICUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pPE3yJlbTaTOB  OOy4deHHUs, QopMHUpYyeETCS
€CTECTBEHHOHAY4YHAs] IPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJIOB HMCCIIEIOBAHUSA



SBJICHUM TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHITH (PU3MdecKue
SBJICHUSI, TPUMEHSS TOJYy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
Ka4ueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIIMNIUATBHO JEATENBHOCTHBIN XapakTep JAaHHOTO pasjienia peaau3yeTcs
32 CYCT TOrO, YTO OOYy4YaloIMUecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeIaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
buznueckue sIBICHUS B OKPYKaIoIel MPUPOIE U MOBCEIHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
YHUCIIE JJIS IPOBEPKU TUIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOOB;
OOBSCHSITh HAyYHBbIE OCHOBBI HauOoOjee BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HapUMEpP, MPAKTUYECKOTO UCTIOIB30BaAHUS PA3IUYHBIX UCTOYHUKOB
HHEPTrMU HAa OCHOBE 3aKOHA IMPEBPAICHUS M COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
SHEPrUu.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue Gu3uKy HA yPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs HAIMPABICHO

Ha JOCTHIKCHHC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX WU NTPEAMETHBIX O6paBOBaTCJ'IBHBIX

PE3YJIBTATOB.

B pesynbraTe u3ydeHus: Gu3NKU Ha ypOBHE OCHOBHOI'O OOIIIEro 0Opa30BaHMS

y oOyudarorierocs 0yayT copMHpOBaHBI CICAYIOMINE TUIHOCTHBIC PE3yIbTaThl B
YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

- IPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
du3nvecKoil HayKu;

- IEHHOCTHOE OTHOUIEHUE K JIOCTUKEHUSIM POCCUHUCKHUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

- FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHU OOIIECTBEHHO 3HAYNMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPHUMEHEHUEM JOCTUKEHUN
buzuky;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YUEHOT0;

3) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

- BOCHPHUATHE ICTETHUYECKUX KAYECTB (PU3NYECKON HAYKU: €€ TapMOHUYHOIO
IIOCTPOEHMsI, CTPOIOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

- OCO3HaHHWE IICHHOCTH (U3MYECKOM HAyKM KaK MOILIHOIO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTMM, BAXKHEWILIEW COCTABIISIOLIECH

KYJBTYPBHI;
- pa3BUTHE HAy4YHOH JI0003HATEIHLHOCTH, HMHTEpeca K MCCICIOBATEIbCKON
JEATENbHOCTH;
5) ¢opmMupoBaHusi  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBHOIO
OJ1aromnosty4us:

- OCO3HaHWE IIEHHOCTU Oe30macHoro obOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPAaBWJI OE30MacHOTO TIOBENCHHS Ha
TPAHCIIOPTE, Ha JOpOrax, C SJIEKTPUUECKUM U TEIUIOBHIM O0OpYy/IOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- c(hOpMHUPOBAHHOCTh HaBbIKa peQUIEKCHHU, TPU3HAHHE CBOErO IpaBa Ha
OIIMOKY M TAKOT'0 K€ MpaBa y APYroro 4eJlIOBEKa;

6) Tpy/10BOT0 BOCTIMTAHUSI:

- AKTMBHOE y4YacTHE B pEIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTelbHOM OpraHu3allid, Tropoja, Kpas) TEXHOJIOTUYECKON U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (PU3NUECKHUX
3HAHUU;

e - MHTEPEC K MPAKTHUECKOMY U3YUYEHUIO NMpodeccuil, CBA3aHHBIX ¢ (PUUKOM;

e 7) DKOJIOTHY€CKOr0 BOCIIMTAHMS

e - OpHUCHTAIUs Ha TPUMCHEHHE (U3WYECKMX 3HAHWM JJIA pEIIeHUs 3aJiad B
o0JlacTH OKpy>Karollel cpeabl, IUIAaHUPOBAHUSA IOCTYNKOB W OLICHKH UX
BO3MOXHBIX TTOCIEACTBUMN JJIs1 OKPYIKAIOILIEN CPEbI;

e - OCO3HaHME IJI00AJTBLHOI'O XapakTepa AKOJOTMUYECKHUX NPOoOJIeM W MyTer ux

pelieHus;

e §8) ajmanTanMM K M3MEHAKIIMMCH YCJIOBHSM COLNMAJIbHOM W NPHUPOIHOM
cpenbl:

e - TOTPEOHOCTh BO B3aUMOJEWUCTBUU TPHU BBIMOJHEHUH HCCICIOBAHUN U
NPOEKTOB (U3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYI'uX,

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTHM Yepe3 MPaKTHUUYECKYIO
JeSTeIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHcIie POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3BI O PU3MUECKUX 00BEKTaX U SIBJICHUSX;

e - OCO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
buzuky;

e - ITUIAHUPOBAHHUE CBOETO pA3BUTUS B NPUOOPETEHUWH HOBBIX (PUIUUYECKHUX
3HAHUU;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3aMMOCBS3HU MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUH;

e - OIEHKA CBOMX JCHCTBUH C Yy4€TOM BIHAHHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXXHBIX TJIOOATBHBIX MTOCIEICTBHM.

METAINPEIMETHBIE PE3YJ/IBTATBI

B pesynpTaTe ocBOoeHHS TporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydaroiierocsi 0yayr copMupoBaHbl MeTanpeaMeTHbIE
Pe3yJIbTaThl, BKIIOYAOIINE TT03HABATEILHBIC YHUBEPCATBHBIC YICOHBIC ICHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHbIE  y4yeOHBbIE  JCHCTBUS,  PETYyJSTUBHbBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHBbIE YYeOHbIE 1eCTBUSA

Bba3oBble JjornuecKkue 1edCTBUSA:
e BBUIBISTH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBIICHMIN);



yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIaCCU(PHUKAIIMYA, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEYHS B pacCMaTPUBAEMBIX (aKTax,
JAHHBIX W HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUUYMHHO-CJICICTBEHHBIE CBSI3M TNMPU H3YYCHUH (PUINUYECKUX
SIBIICHUI W TIPOIIECCOB, JIeJaTh BBIBOJBI C UCIOIB30BAHUEM JCTYKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bu3MYeCKNX BEJTUYMH;

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelieHus y4deOHOW (u3udeckomn
3aaun (CpaBHEHHWE HECKOJIBKUX BApUAHTOB PEIIEHUs, BHIOOp Hambosee
MOAXOSIIET0 C YYETOM CaMOCTOSITEIbHO BBIJEIECHHBIX KPUTEPUEB).

ba3oBhble ucciaenoBaTe/bCKHue JeMCTBUS.

MCII0JIB30BAaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHHS,
IPOBOJUTH MO CAMOCTOSITENIbHO COCTABIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
(bu3MUecKUil HKCIEPUMEHT, HEOOJBIIOE HUCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUS;

OLIEHUBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
IIOJyYEHHYIO B XOJ1€ UCCIIEOBAHMSI MJIU SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMYJIUPOBATH 000OIIEHNS U BBIBOJIBI MO pe3ysibTaTam
IPOBEJCHHOIO HAOJIOI€HUS, OIIbITA, UCCIIEOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHeWIee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEATIOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

IPUMEHSATH Pa3IMYHbIE METOABI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MOUCKE U
orOope MH(pOpMAlMM WM JaHHBIX C YYE€TOM MpPEJIOKEHHOW Yy4eOHOU
¢duznyeckoil 3a1auu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMANIbHYIO (opMy MpeAcTaBICHUS
MHpOpMAllMl ¥ WUIIOCTPUPOBATh pELIAEMble 3alayd  HECI0KHBIMU
cXeMaMHu, uarpaMMaMu, HHOM rpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMmyHnKaTHBHbBIE yHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS:

B XOA€ OOCYXIEHHs Yy4yeOHOro Marepuaya, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXK/IaeMOM TeMbI U
BBICKA3bIBaTh WJEU, HAIleJICHHbIE Ha pELIEHHE 3a7aud W TOIAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHX YYaCTHHUKOB
Jaora, oOOHapyKMBaTh pa3IM4Mue U CXO/ICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;
MyOJTMYHO MPECTABIATH PE3YyIbTaThl BBITIOJTHEHHOTO (PU3UYECKOTO OMBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHMMaTh W HCHOJNb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM U
WHAVBUIYabHOW paboThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoi
poOIEMBI;

NPUHUMATh IIEJTH COBMECTHOU JCATCIIBHOCTH, OPTaHU30BBIBATh JICHCTBHS
Mo €¢ JOCTIKEHHUIO: PACHPENEeNsaTh pPOJH, OO0CYXKIaTh MPOLECChl U
pPE3yJIbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTara o
CBOEMY HAIPaBJICHUIO W KOOPJAWHHPYS CBOM JCUCTBUS C JPYTUMH
YJICHaMU KOMAaH/Ibl;

OLICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTEIILHO CPOPMYIMPOBAHHBIM yYACTHUKAMH B3aHMOICH CTBHSI.

PeryisiTuBHbIE YHUBepCAJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranuzamnus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOIMIUX
JUTSL pelieHus: PU3nYecKUX 3HAHUM;

OPUEHTUPOBATBCA B  PA3NUYHBIX IIOAXOJAAX IIPUHATHUS  PELICHUHN
(MHIMBUAYaAJIbHOE, NMPUHATHE PELIEHUS B TCpYIIE, NPUHATHE PELICHUM
TPYIIoN);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUsl (PU3NUECKON 3a1auu WIH
IUTAHA KCCJIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELICHUM;
JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELLICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbLHBIN HHTEJJIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTYallMy U MpeaiaraTh IJIaH €¢ U3MEHEHHUS;
OOBACHATHh NPUYMHBI  JOCTHXKEHUS  (HEAOCTHIKEHUS) PpPe3yJIbTaTOB
JeSATeNIbHOCTHU, J1aBaTh OLICHKY MPUOOPETCHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCII€ B XOJ BBIMOJIHEHUS
(Gbu3MUeCKOro UCCJIENOBaHMS WM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, WM3MEHMBIIUXCS CUTYyalldid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUThH €05 Ha MECTO JPYroro 4ej0OBeKa B XOJ€ CIopa WU TUCKYCCHUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;
MPU3HABATH CBOC MPABO Ha OMIUOKY MpHU pelieHn GU3NIecKuX 3a1ad uin
B YTBEPKJEHHUAX HA HaAYYHBIE TEMBI U TAKOE € MPaBo APYroro.



HPEAMETHBIE PE3YJIbTATBI

K xonity o6yuenus B 7 kj1acce npeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCTIOJIb30BaTh  TOHATHS:  (PU3WYECKHE W  XUMHUYCCKHUE  SBJIICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJEb, THUINOTE3a, €AWMHUIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBWKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJUHENHOE), TPACKTOPHUsS, pPaBHOACHCTBYIOLIAs
cuna,  aedopmanusa  (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUs (Muddys3us, TEIIOBOE IBUKCHHE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBWJKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLHs,
B3aUMOJICCTBHE TE€J, PABHOBECHE TBEPJBIX TEI C 3aKPEIUICHHOH OChIO
BpallleHUs, TMepenaya JJaBJICHHUS TBEPABIMU TeJIaMH, KHUAKOCTIMH U
razamy, arMocdepHOe JaBlieHWe, IUTaBaHWE TeJN, MPEBpaIICHUSI
MEXaHUYECKON SHEpPruu) Mo ONHMCAHUI0 WX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpYXaloleM MHpe, B TOM uHcie (U3MUECKUEe SBICHUS B MPUPOJIE:
MpUMEPhl JIBUKEHUS C PA3JIMUHBIMU CKOPOCTSMHU B KUBOW U HEXKUBOU
NpUpoJie, ACUCTBHE CWIBl TPEHHS B TMPUPOJEC M TEXHUKE, BIIMSIHUE
aTMOC(EepHOro J1aBlieHUs HA >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phluaru B
TEeJIe YeIOBEKa, MPU ITOM MEPEBOJIUTh MPAKTUIECKYIO 3a7ady B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUUECKUX SBICHUM;
ONMKCHIBATh U3YYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUSI, UCIIONB3YS
dbusznueckue BeTUYMHBI (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEMIHSISI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, Cujla TPEHus, JaBlieHue (TBEPAOro Teja, KUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IUIEUO CHJIbI,
MOMEHT CWIbl, KO3((OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
KUHETUYECKasi W TOTEHIHAIbHAs SHEPTHsi), MPU OMUCAHUM MPABUWIHHO
TpakToBaTh  (DU3UYECKUM  CMBICI  HCHOIB3YEeMBIX  BEJIUYUH, UX
0o003HayYeHUs! W €IUHMIBI (U3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH IpapUKy U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIUYUH;
XapakTepu30BaTh CBOWCTBA Tel, (PU3WUeCKue SBICHUS U MPOIECCHI,
UCIOJIb3Ysl TIpaBUja CIOXKEeHUs Cuil (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, mpaBuJIO paBHOBECHUS pblyara (0Joka),



«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPruu, MNpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHa U
3aMMChIBATH €M0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSCHATH (PU3UUECKUE SBJICHHUS, IIPOLIECCH M CBOMCTBA TeJl, B TOM YUCIIE
U B KOHTEKCTE€ CHUTyallUld MPAKTUKOOPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3UUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pelarh pacueTHbie 3a7auyd B 1—2 JEUCTBUS, MCIONB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHUE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 33/1a4d 3alHUChIBATh KPATKOE yCIIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIUMYMHBI B (DOPMYIBI U TMPOBOJIUTH PACUCTHI, HAXOAUTH CIPABOYHbBIC
JTAaHHBIE, HEOOXOUMBIE JIJI PEIIEHUs 3a7a4, OIEHUBATh PEaTUCTUIHOCTD
MOJIy4eHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh MpPU [OMOIIHU
(bu3HUeCKUX METOJIOB, B ONMCAHWUU MCCIIEOBAHUS BBIJCIATH IPOBEPSIEMOE
npeAnoyioxkeHue  (TUIOTE3y),  pa3ivuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE ONbITA, JeJIaTh
BBIBOJIBI IO €T'0 pe3yJibTaTaMm;

NPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3HUECKUX SBJICHUM WU
buznueckKnx CBOWCTB TEN: dbopMynpoBaTh MIPOBEPSIEMbIE
MPEANONI0KEHUsA, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOT0 000py10BaHuU,
3aMMChIBATH XOJ1 OMbITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBINIOJIHATD TPSAMbIE H3MEPEHHS] PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0B€Ma, CHUJIBI M TEMIEPAaTyphl C WCIOJb30BAaHUEM aHAJOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATH [OKA3aHUS MPUOOPOB C YUETOM
3aJ1aHHOM aOCONIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYUHBI OT
Jpyroil ¢ HCMIOJb30BAaHUEM MPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBIDXKYLIErocs Tejla OT BPEMEHM JBUKEHHUS Tella, CHIIbI
TPEHUS CKOJIBKEHHs OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOMATU COMPUKOCHOBEHUS TEM, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYXKUHBI, BHITAJKUBAIOIIEH CHIbI OT 00BhEMa
NOTPY>KEHHOM YacTH TeJa U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT IIyOWHBI, HA KOTOPYIO MOTPY>KEHO TENO0, YCIOBUHN
TUTaBaHUsl TEJl, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4YEOHOrO MCCIENOBaHUSA, COOUpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIEeAys NPeNoKeHHOMY IUIaHy, (PUKCHpPOBATh
pE3yNbTAaThl MONMYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYUH B BUJC



MPENJIOKEHHBIX TAaOMuIl U TpaduKoB, JeNaTh BBHIBOABI MO pe3yJbTaTaM
UCCIICIOBAHMUS,

MPOBOJUTh KOCBEHHBIC W3MEpPEHUS (PU3NYECKUX BEIMYHMH (IIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeENa, CHJa TPEHUS CKOJBKEHUS,
JaBJICHWE  BO3/yXa, BBITAJKWBAIONIAs  CWlIa, JICUCTBYIOIIAs  Ha
NOTPYKCHHOE B KHUJAKOCTh Te€JI0, KOI(PPHUIMEHT MONe3HOro ACHCTBHS
MPOCTBIX MEXaHW3MOB), CIEeAys TPEIIOKCHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHUHA HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBIYHCIIATH 3HAUCHUE UCKOMOW BEJIUYUHBI,

cO0JI01aTh MpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOPHBIM
000py0BaHUEM;

YKa3bIBaTh MPUHIUIBI JAEUCTBUS TPHOOPOB U TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMmeTp,
phIYar, MOABMKHBIA U HETTOABUKHBIN 010K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI JACHCTBUS HW3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HMX ONHCAaHHWA (B TOM YHCIIE:
MOJIIITUITHAKK, YCTPOHCTBO BOJOMNPOBOJA, THUIPABIMYECKH TMpecc,
MaHOMETp, BEICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCTIONb3YS 3HAHUS
O CBOWMCTBaX (PpU3MUECKHUX SIBJICHUN W HEOOXOAMMbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MPUMEPHl  (HAXOIWUTh  HWHPOpPMAIUIO O  MpUMEpax)
MIPAKTUYECKOTO HCIIONB30BaHUA (U3MUECKUX 3HAHWW B ITOBCEIHEBHOMN
KU3HM JUIs1 obecTieueHus: 0€30MacHOCTH MPU OOpalieHur ¢ mpudopamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0pPOBbS M COOJIOJCHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHUS B OKPY KaIOIIeH cpene;

OCYIIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuum B HMHTEepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE HUMEIOIIUXCSI
3HAHUM U TYyTEM CPaBHEHHsI Pa3JIMYHBIX HCTOYHUKOB BBIICTSATH
nH(pOpMAITNIO, KOTOpas SIBISIETCS NPOTHBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOIb30BaTh MPH BBHIMOJIHCHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JuTepaTypy  (QHU3MYECKOro  COAEpKAaHHS, CIPABOYHBIC MaTEpHAIIbI,
pecypcel cetu MHTEpHET, BiIaieTh MpUEMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIC COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAEPKAHUS, B TOM
quciae MyOJIWMYHO JeNaTh KpaTKhe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WIA Y4eOHBIX WCCIEJOBAaHMWA, TPH ITOM TPAMOTHO HCIIOIH30BAThH



W3YYCHHBIM TOHATUWHBIM ammapaT Kypca (U3HUKH, COMPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUM pPACHpPEEHsTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJlayaMH,
CIEIWTh 3a BBINOJHEHUEM IIJJaHA JCHCTBUM, aJEKBaTHO OLEHHUBAaTh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMIbI,  BHICTPAauUBAThH
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIity oOyuenust B 8 ki1acce npeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTATUTMUECKUE U
aMop(¢HBIC TeJa, HACHIIIEHHBIH W HEHACBHIIICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSS DSHEPrusi, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsl, IIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U JTUDJICKTPUKH, TIOCTOSHHBIN SJIEKTPUUECKUM TOK, MAarHUTHOE TOJIE;
paznuuath sIBJICHUS (TEIUIOBOE paclIMpeHHe W C)kaTue, Teruiornepesaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHUE, KaMWUISIPHBIC SBJICHUS, UCTIApEHHUE,
KOHJICHCAIUs, TUIABJICHUE, KpUCTauIM3anus (OTBEpJEBaHUE), KUIICHHUE,
Teronepeaadya (TETIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHUE),
AIEKTpU3ALUs TEJl, B3aUMOJICHCTBUE 3apsiA0B, ACHCTBUS 3JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICHCTBHE MAarHUTOB, JICHCTBHUE
MarHUTHOT'O TMOJsl HA TIPOBOJIHUK C TOKOM, JIEKTPOMAarHUTHAsT MHAYKIIUS)
[0 OINHUCAaHUI0 HWX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBIICHUE;

pacIio3HaBaTh IPOSBICHHE M3YYCHHBIX (DH3WYECKUX  SIBJICHUU B
OKpY’KarolieM MHpe, B TOM uucie (U3NYECKue SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KaNWULIPHBIE SBJICHUS B TPUPOJE,
KpUCTa/UIbl B Tpuponae, wuziydeHue CojHIla, 3aMep3aHUE BOIOCMOB,
MOpCKHUE OpH3bI, 00pa30BaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUICCKUE
ABJICHUST B aTMocdepe, JIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE
noyie 3emisu, Jpedd MoarCOB, POJb MArHUTHOTO TOJSA JJis >KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, TIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJENATh CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKU) (PU3UUECKUX
SIBIICHUI,

ONMKMCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3HUECKUE SIBJICHUS, MCIIOIb3Ys
(bu3nYeCKHe BETUYUHBI (TeMIlepaTypa, BHYTPEHHSS dHEPTHsI, KOJTUIECTBO
TEIJIOThI, yJelbHasi TEIJIOCMKOCTh BEIIeCTBA, YiAelbHAs TEIUIoTa
MJIaBJICHUSI, yleJbHAas TeIJIoTa MapooOpa3oBaHusl, yAelbHas TeIioTa
CropaHusi TOIUIMBA, KOY(PQGUIIMEHT TIOJE3HOTO JACHCTBHS TEIUIOBOM



MalllMHbI, OTHOCUTEIbHAsI BIIAXXHOCTb BO3]/lyXa, JJIEKTPUUYECKHI 3apsii,
cuia TOKa, JJIEKTPUUECKOE HAMpsKEHUE, CONPOTHUBJICHUE MPOBOJHUKA,
yACIbHOE  CONPOTHBJIIEHHWE  BEIleCTBa, paboTa U MOIIHOCTH
ANEKTPUYECKOTO0  TOKAa), TPH  ONHCAHUM TPaBUIBHO  TPAKTOBATh
(bu3HUeCKUil CMBICT UCIOJIb3yeMbIX BETUYMH, 0003HAYCHUS W EIUHUIIBI
bU3UYECKUX BEIUYUH, HaXOAuTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TN, (PU3WYECKUE SBICHUS M MPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUHU
CTPOCHHMS BEILIECTBA, MPUHILMI CYNEPHO3ULIMKM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsaa, 3akoH Oma i1l ydyacTKa 1eNH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHMS DSHEPruv, IIPU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHUChIBATh €ro MaTeMaTH4YeCKOe
BBIPAKEHHE,

OOBSICHATH (PU3UUYECKHE TPOIECCHl W CBOMCTBAa TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATDH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omnopol Ha 1-2 M3yYEHHBIX CBOMCTBA (HU3UYECKUX SIBJICHHM,
(bu3HYeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiaTh pacueTHble 3aJadyd B 2—3 JIEWCTBUS, HCIOJb3YS 3aKOHbI U
dbopmyIbl, CBA3BIBAIONINE (PU3MUECKHE BEIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUSl 3a/1aud 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX Il pEIIeHUs] 3aJayd, BHIOMpATh 3aKOHBI U (OPMYJIBI,
HEOOXOoMUMbIEC JUIsI €€ pelIeHUs, NPOBOAUTh PACUCThl W CPAaBHHUBATH
MOJIy4EHHOE 3HaUeHUe (PU3NYECKOM BEIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPU [MOMOIIU
bu3HUeCKUX METOAOB, HCIIONB3YSl OMHCAHHE WCCIEIOBAHUS, BBIICIATH
MpOBEpPsieMOE MPEAINOJIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSIAKA
MIPOBEJICHUS UCCIICIOBAHUS, J€JIaTh BHIBOJII,

NPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3MYECKUX SBICHUN WU
(bu3HUecKUX CBOMCTB TeN (KaNWUIAPHBIE SIBICHUS, 3aBUCUMOCTh JJaBJICHUS
BO3/lyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH Ipoliecca OCThIBAaHUS U
HarpeBaHusl TMPU M3JIYUYCHUH OT IBETa M3Jydaromied (MOrionaroIieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPaTypbl KUIKOCTH U
IUIOIIA A €€ TMOBEPXHOCTH, »JJEKTpHU3alMs Tel W B3aUMOJEICTBHE
ANEKTPUUYECKUX  3apsAJ0B, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOT'O MOJSi Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJBHUTATENsi TOCTOSHHOTO TOKa): (HOpMyIupoBaTh
MPOBEPsiEMbIE MPENMOI0XKEHUSI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000OpyI0BaHMS, OMUCHIBATH X0/ OIbITA U (POPMYJIUPOBATH BHIBOJIHI;
BBINIOJIHATDh ~ MPSMbIE  U3MEPEHHs  TEMIEpaTrypbl,  OTHOCHUTEIHLHOMN
BJI&JKHOCTU BO3JyXa, CWJIbl TOKA, HAIpPSHKEHHS C HUCIHOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JaTYMKOB (PH3UUYECKUX BEIUYHMH, CPABHHUBATH
pe3yIbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEIUUYHUHBI OT
Jpyrol C WCIOJIb30BAaHUEM  MPSMBIX HM3MEPEHHH  (3aBUCHUMOCTD
CONPOTHUBJIICHUS] TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIAIX TOMNEPEYHOTO
CEUEHHUSI U Y/IeJIbHOI'O COIPOTHUBIICHHSI BEUIECTBA MPOBOJAHMKA, CHUJIBI TOKA,
UAYIIETO 4Yepe3 [MPOBOJAHUK, OT HANpSIKEHUs] HA  [POBOAHUKE,
UCCIICIOBAHUE TOCJIEAOBATEIBHOTO U  MAapaJJIETIbHOIO0  COEAUHEHHI
MPOBOJHUKOB): IUIAHUPOBATh HUCCIEAOBaHUE, COOUpATh YCTAaHOBKY H
BBITIOJTHATh W3MEPEHUs, CIeAys MNPEeII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBHUCHUMOCTH B BHJIE TabmuIl U rpaduKoB,
JienaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJAUTh KOCBEHHBIE HU3MEpPEHUs (U3MUYECKUX BEIUUUH (YAelIbHas
TEIJIOEMKOCTh ~ BEIIECTBa, COMPOTUBJIEHHWE TPOBOJAHUKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUs, COOUpaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIIEAysl MPEMJIOKEHHON UHCTPYKLHUH, U
BBIYUCIISTh 3HAUCHUE BEJIUUUHBIL;

coOIr0IaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIIMIBI  JCHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa HMX OMUCaHus (B TOM YHCIIE:
CHUCTE€Ma OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpPMETD,
BOJITMETP, CUCTUHUK DSJIEKTPUUYECKOM IHEPTrHH, 3SJIEKTPOOCBETUTEIIbHBIC
npuOOpPHI, HArPEBATEIBHBIE AIEKTPOIPUOOPHI (MPUMEPHI), AIEKTPUICCKUE
MPEAOXPAHUTEIH, JIEKTPOMATHUT, DJIEKTPOJIBUTATENIb TOCTOSTHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHX SIBJICHUU U HEOOXOIHMbIE
busnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHUCTBA M MU3MEPUTEIIbHBIC
npuboOpbl MO CXeMaM M CXEMaTUYHBIM PpUCYHKaM (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CrOpaHUsl, 3JIEKTPOCKOI, PEOCTAT), COCTABISTH CXEMbl SJIEKTPUUYECKHX
Lene ¢ MmocaeqoBaTeIbHbBIM U MapaljIeIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasinyas yCiIOoBHbIE 0003HAUEHUS SJIEMEHTOB JICKTPUUECKUX IIETICH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHGOPMALMIO O  IMpUMEpax)
NPAKTUYECKOTO HCIONb30BaHUS (U3MUYECKUX 3HAHUNA B IOBCEIHEBHOMN
XKU3HU JIJ1s1 oOecrnieueHrs 0e30MacHOCTU Mpu OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH Cpeae;

OCYLIECTBJISITh MOMCK HMHPOpMaMK (U3UYECKOTO COACpKAHUSA B
NHTepHEeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUA W IIYTEM CpPaBHEHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBLIEIATh  HMH(pOpMALMIO, KOTOpas
ABJIAETCS POTUBOPEYMBOM WIIM MOXKET OBITH HEAOCTOBEPHOI;
UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TOMYJISIPHYIO
JUTEPaTypy (PU3UYECKOrO0 COJEpKaHMs, CIPaBOYHbIE MaTepUalbl,
pecypcel cetu MIHTEpHET, BiajeTh NPUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus MHPOpPMAIIUY U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKHUE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
CoZepXKaHusi, B TOM 4YHCIE MYyOJUYHO NPEACTABIATh PE3YJbTaTh
IIPOEKTHOW WJIM MCCIIEN0BATENbCKON JESITENbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUHHBIA anmapar Kypca (U3HKH,
CONPOBOXKIATh BBICTYIICHUE MPE3CHTALMEN;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IIPOLIECCOB pacHpelensaTh OO0SI3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BHINIOJHEHUEM IUIaHa JACUCTBUN U
KOPpPEKTUPOBaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIaJa B
JESATENbHOCTD TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
HPOSIBIISiSt TOTOBHOCTH pa3periaTh KOH(INKTHL.

K koHiy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJb30BaTh TOHSATHUS: CHUCTEMa OTCYCTa, MaTephalibHasi TOYKa,
TPACKTOPHSI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABWKEHHS, aedopmanus
(ympyrasi, mjgacTuuyeckasi), TPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
IEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHWYECKUE KojieOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U yIbTPa3BYyK, JJIEKTPOMArHUTHBIEC BOJIHBI,
IKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaIbHO30PKOCTb,
CIEKTPhl UCITYCKaHUS W MOTJIONIeHUs, anb(da, Oeta- U ramMmma-u3aydeHus,
W30TOIIbI, SIIEpHAsl SHEPTETUKA;

paznuuath SIBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIUHEUHOE
JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE ABMIXKEHHE, CBOOOJIHOE
MaJICHUE TEJ, PABHOMEPHOE ABUKEHUE 110 OKPY>KHOCTH, B3aUMOJIECTBUE



TEeJ, PEaKTUBHOE JIBIDKEHUE, KoJieOaTelnbHOE ABMKEHHE (3aTyXarolue H
BBIHYKJICHHbIE KOJI€OaHUsA), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKeHHe OEIoro cBeTa B
CIEKTpP H CJOXKEHHWE CHEKTPaIbHBIX I[BETOB, JHCIEPCUS CBETa,
€CTECTBEHHAasl PaJNOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
W3JIYYEHUSI) 0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (U3NUECKUX SBICHUU B
OKpyXaromeM Mupe (B ToM umciae (U3NYECKUE SIBICHHUS B MPHUPOJE:
NIPWINMBBI M OTJIMBEI, IBIDKeHUE I1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSICEHUE, CEMCMHUYECKHME BOJIHBI, I[yHaMH, 9XO0, IIBeTa Te,
ONTUYECKHE SIBICHUS B NPUPOAE, OUOJIOrMYECKOE NIEWCTBUE BUIAMMOTIO,
yIbTPaUOIETOBOTO W PEHTIC€HOBCKOTO M3JYYEHUH, €CTECTBEHHBIM
pPaOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4d, PAJAUOAKTUBHOE H3ITYyYCHUE
NPUPOAHBIX MHHEPATIOB, JIEUCTBHE pPAAMOAKTHBHBIX W3ITy4YCHHNA Ha
OpraHU3M YeJIOBEKa), NPU ATOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBa (TpHU3HAKH) (PU3NUECKUX
SIBIICHUIM;

OIMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (U3MUECKUE SBICHUS, UCIIOIb3YS
busznueckue BEMTWYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja IpH
HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEepeMEIlleHHe, MyTb, YyrioBas
CKOpOCTbh, CHUJIa TPEHUS, CWla YOPYrOoCTH, CHUJAa TSKECTH, YCKOpPEHHE
CBOOOJHOTO TAJEHUsI, BEC Tela, HWMIIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckass padoTa M MOUIHOCTb, MOTEHIMAJbHAS SHEpPrusl Teua,
MOJIHATOrO0 HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs HSHEPrus CKaTON
NPYXKUHBI, KHHETHYECKash DSHEPIHs, IIOJIHAs MEXaHWYecKas DJHEprus,
MIEPHUOJ] M YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIIEHUSI CPEfbl), MPU OMUCAHUU
NPaBWIbHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJb3yEeMbIX BEIMYMH,
o0O3HaYeHUsT W ENUHHIBI (U3MYECKUX BEIIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PH3WYECKYI0 BEIUYHMHY C APYTHMH BEITUIMHAMH,
CTPOUTH TpaprKN N3YUCHHBIX 3aBUCUMOCTEH (PH3NUYECKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUs HHEPTUU, 3aKOH BCEMHUPHOT'O TATOTCHHUS,
MPUHIMI CYMEPIIO3UIMA CHJI, TPUHIIUI OTHOCHTEIBbHOCTH [ amues,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MUMIYJbCa, 3aKOHbI OTPAXKEHUS U
MIPEIOMIJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsJ0BOTO U MaCCOBOT'O YUCEI



OpU SACPHBIX pPEAKIUSIX, MNPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIHCHIBATh €r0 MAaTEeMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JTOrMYECKUX
1IaroB ¢ ONOpod Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHHM,
($U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacueTHbe 3a7aud (ONUpalIIMecs Ha cucTeMy H3  2-3
YPaBHEHHUI), UCTIONIb3Yys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allMChIBATh KPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONINE WIM W30BITOYHBIE aHHBIC, BHIOUPAThH
3aKOHBI U (pOpMYIIbl, HEOOXOAUMBIE JJIsl PELICHUS], IPOBOAUTH PACUYEThI U
OLIEHUBATh PEATUCTUYHOCTh IOJYYEHHOrO0 3HAYeHUs (PU3nUecKou
BEJIMYHNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO pEUINTh TMPU MOMOIIH
(U3NYECKUX METOJI0B, MCIIONb3Yys ONHCAHWE HCCIIEJOBAHMS, BBLACIATH
OpOBEPSIEMOE  MPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh IOPSAIKA
NPOBEJCHHUSI  MCCIEAOBAaHUSA, JE€JNaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OTIBITOB;

IOPOBOJNUTH OMNBITHl MO HAOMIOACHHIO (PU3MUECKUX SIBICHUM WIH
¢u3nyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPTUH, 3aBUCHUMOCTh MEpHoAa KoJeOaHWW MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a M KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJbIX KOJIEOaHUH, MPSIMOIIMHEHHOE paclpOCTPaHEHHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTP, U3yYEHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HM300pa)k€HUsl MpeaMera B coOuparouien
JWH3e, HAOMIOJCHNUE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB H3ITYUCHHS):
CaMOCTOSITETILHO ~ cOOMpaTh YCTAHOBKY M3 H30BITOUHOTO Habopa
o0OpynOoBaHUs, OMHCHIBAaTH XOJA  ONbITA W  €ro  pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, Onpenenss
cpeaHee 3HAuY€HHE U3MepseMoll BenuuuHbl ((POKyCHOE paccTosHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp crHoco0a U3MeEpeHus
(u3MepuUTenbHOro Npudopa);

IPOBOJIUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TPSMBIX HU3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Nepuoaa
KoJie0aHUII MaTeMaTHYEeCKOr0 MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHHs CBETa OT yIyla MaJeHUs M yria MpeloMJIEHUs OT yria



NajeHus1): IUIAaHUPOBATh MCCJIENOBAaHUE, CaMOCTOSTENILHO CcOOUpaTh
YCTaHOBKY, (PUKCHpOBaTh peE3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
bU3UYECKNX BEIWYUH B BUJE TaOIuIl U TrpaduKkoB, AeNaTh BBIBOJBI IO
pe3ysibTaTaM HCCIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela NpH PaBHOYCKOPECHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUS, XKECTKOCTh MPY>KUHBI, KO3(PPUUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHM4YecKas padoTa M MOIIHOCTb, 4YacToTa M
nepuosa  KojeOaHuM MaTeMaTHYecKoro U MPYKHMHHOIO MAasiTHUKOB,
ONTHYECKAasl CWIa COOUpAIONICH JIMH3BI, PAJUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIMOJHITh U3MEPEHUS, CIENYys NPEIOKEHHON MHCTPYKIHMH, BBIYUCIIATH
3Ha4YeHHE BEJIMYMHBI U aHATU3UPOBATH MOJYYEHHBIE PE3YNIbTAThI C YUYCTOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHHIA;

coOII0aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH U paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (DU3UUECKHX MOJEIICH:
MaTepuanbHas TOUYKa, aOCONIOTHO TBEPAOE TENIO, TOUCUHBIM HCTOYHHK
CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENbh aToMa, HYKJIOHHAas
MO/JI€/Ib ATOMHOTI'O Spa;

XapaKkTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HAa WX oOmHucaHus (B TOM YHUCIE:
CHMJIOMETP, JATYMKH IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, pPaKeTa,
9XOJIOT, OYKH, Mepuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETp, KaMepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBJIEHUH U  HEOOXOAuMblEe  (PU3UYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXE€MaTHUUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOIECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUUECKHX 3a7ad, ONTHUYECKHE CXEMBI IS
HOCTPOEHUS N300paKEHUH B IIIOCKOM 3€pKajie U cOOMparoIlen JIUH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTb  HMHGOPMALMIO O  I[pUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUS (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 6€30MacHOCTU NP OOpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpY KaloLIei cpene;

OCYIIECTBIATh TMOWCK HWHPopMauu (U3NYECKOTO COAEpKaHUS B
HuTepHeTe, caMOoCTOATENbHO (OPMYIUPYS MOMCKOBBIN 3alIpOC, HAXOIUTh



IyTU ONpeAeseHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAaIMi Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOTOJHUATEIBHBIX NUCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBINOJIHEHUHM YYE€OHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAEpXKAaHMs, CIPAaBOYHBIE MaTepHalIbI,
pecypcebl cetu VIHTEpHET, BiIajeTh NPUEMAaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE
MHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAECpIKAHUS,
nyOIMYHO MPEJCTABIATh PE3YIbTAThl IPOEKTHON WIIM HCCIEI0BaTENbCKON
JNEATENIbHOCTH, IIPM  OTOM  TPAMOTHO  MCIOJIB30BAaThb  HM3yYECHHBIN
NOHATUHHBIM anmapaT H3y4yaeMoro pasfena (U3MKM W CONPOBOXKAATh
BBICTYIJICHWE TMPE3CHTAIlMEl ¢ Y4ETOM OCOOEHHOCTEH ayIUTOPHH
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KITACC TemaTn4eckoe IiiaHupoBanme no puszuke 7xiaace

Ne |  HammenoBanue Konnuectso 4acoB ONEKTPOHHBIE CIHCOK HTOTOBBIX CII0CO0 OLICHKH
/11 | pa3s/eNoB, TEM BCErO Konrponesreie | [IpakTuaeckue (tpoBeIe) [IIaHHpYCMbIX MTOTOBBIX
0 OOTHBI o0Opa3oBaTebHbIC D oy S e e | TUIAHHMDYeMBIX
paooThI pa 3TaIoB uX (JOPMUPOBAHUS DPe3yIIBTATOB
pecypcehl
Paspen 1. dusuka un eé bubmmoreka LIOK IIpakTrueckas
ponb B NO3HaHUK https://m.edsoo.ru/7f416194 pabota
OKpYy:Kalowero mmpa pelnieHue yueOHbIX
Y TIPAKTHKO-
OPHUCHTUPOBAHHBIX
3a7ad4;
pacnosHaBaTb - YCTHBIN OTIPOC;
1.®u3mKa - HayKa o NPOABNEHWNE  M3YYEHHbIX | -pPElIeHHe
npupoae 0 0 GU3NYECKUX ABNEHUN B | YUEOHBIX u
OKpyKatowem mupe, 8 | MPAKTHKO-
TOM uucne dusmyeckne | OPHCHTHPOBAHHBIX
3ajad;

ABNEeHMA B  npupoae:

npumepbl  [ABUMKEHMA C
PasNNYHbIMU CKOPOCTAMM
B KMBOWM U  HEXMUBOW
npupoae, AencTBue Cubl
npupoae u

BnAHNE

TpeHua B
TEXHUKE,
atMocdepHOro AaBieHUs
Ha  JKMBOM  OpraHM3m,
nnaBaHue pblb, pblyarv B
Tesie YenoBeKa, NpPU 3TOM
nepeBoauTb
NPaKTUYEeCKylo 3adady B

yyebHyto, BbIAENATb



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

CyL,ecTBEeHHble CBOMCTBA
(npusHakK)  dur3MUecknx
ABNEHUN;

2. dusnyeckue
Be/INYMHbI

but6mmoreka [IOK

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

du13nYecKne BeNNUYUHDI
(macca, 06BEM,
NAOTHOCTb BELLLECTBA,
Bpems, NyTb, CKOPOCTb,
cpenHAa CKopocCTb, cMAa
YMpPYyrocTu, cuna TAXKecTH,
BEC TeNa, CMNa TpeHus,
AasneHue (TBEpAoro
Tena, XNAKOCTH, rasa),
BbITa/IKMBalOLLAA CUAa,
MexaHu4yecKas pabora,
MOLLHOCTb, MNJIEYO0 CUJIbI,
MOMEHT CU/IbI,
KO3pPULUMNEHT MONE3HOro
OEeNCTBNA MEXAHU3MOB,
KMHEeTUYecKas u
noTeHunanbHas
aHeprua),

- YCTHBIN OTPOC;
-peuicHuc
y4eOHBIX U
IMPAaKTHUKO-
OPHUCHTUPOBAHHBIX
3a71a4

3.EcTecTBEHHOHaY4YHbI
MeTOoZ, NO3HaHMA

bubmuorexa [IOK

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

npu onnucaHum
NpPaBUIbHO TPAKTOBATb
dU3nYeCcKnit cmbicn
NCMONIb3YEeMbIX BE/IUYMH,
nx 0603HaYeHUA U
eauHULbl GU3NYECKUX

-IIPaKTHYECKast
pabota



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

BEJIMYMNH, HAXOAUTb
dopmynbl, cBA3bIBaAtOLWMNE
AAHHYI0 NPY ONUCaHUK
NpaBW/IbHO TPAKTOBATb
dusnYeckuii cmbicn
NCNO/Ib3yeMbIX BEJIMYUH,
nx ob6o3HayeHmA u
eauHULbl GU3MYECKMX
BEJ/IMYUH, HAXOAMUTb
dbopmynbl, cBA3bIBatOLME
AaHHYI0 BENUYMHY

Paspgen 2.
MNepBoHauyanbHble
CBeAEeHUsA 0 CTPOEHUN
BeLecTB

1.CtpoeHue BelecTBa

but6mmoreka [IOK

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

[BuxKeHune un
2.B3aMmogeiictene
YacTuL, BellecTBa

bubmunoreka [IOK

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

NpPoBOAUTb OMNbITbI NO
HabnoaeHuo
dU3MYECKNX ABNEHUIA UK
dU3NYECKUX CBOMCTB TeN:
dopmynnposaTb
nposepsaemble
NpPeAnoN0MKeHMS,
cobunpaTtb YyCTAaHOBKY U3
npeanoXeHHoro
obopyaoBaHus,
3anucbiBaTb X0/, ONbITa U
$opMy/IMPOBaTL.BbIBOAbI;
pasnnyaTb ABNEHUSA
(anddy3ua, Tennosoe
ABUXKEHWE YacTuL,
BelLLeCTBa, paBHOMEpPHoOe
OBUXKeEHWe,
HepaBHOMepHoe
OBVXKEHWE, NHEepLMS,
B3aMmogeicreume Ten,

- YCTHBIN OIpOC;
-peleHne
Y4EOHBIX U
HPaKTHKO-
OPHUCHTUPOBAHHBIX
3a1a4

- YCTHBIH OIIPOC;
-pereHne
y4eOHBIX U
IIPAKTHKO-
OPUEHTHUPOBAHHBIX
3a/1a4-
NpaKTUYeCcKas
pabota



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

paBHOBecHe TBEPAbIX TeN
C 3aKpenaéHHOM OCbio
BpalleHus, nepeaaya
AaBneHUA TBEPAbIMU
TeNaMu, KUOKOCTAMU U
rasamm, atmocdepHoe
OaB/ieHue, NaaBaHue Ten,
npespaLleHns
MeXaHWYeCKoW aHeprum)
Nno OnucaHuIo Mx
XapaKTepHbIX CBOMCTB U
Ha OCHOBE OMbITOB,
AEMOHCTPUPYHOLLNX
AaHHoe ¢usnyeckoe
ABNEHUE;

3.ArperaTHble
COCTOAHMA BELLECTBA

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

MCMONb30BaTb NOHATUA:
dusnyeckune n
XMMUYECKUNE ABNEHMA,
HabnoaeHue,
3KCNEepPMMEHT, MOLENb,
rmnoTesa, eANHULbI
dU3NYECKUX BENNYMH,
aToM, MO/IEKYANA,
arperaTHble COCTOAHMA
BelecTBa (TBEpAOE,
}UAKoe, razoobpasHoe),
MexaHUYecKoe ABUKeHne
(paBHOMepHOE,
HepaBHOMEpPHOE,
NpPAMOJIMHENHOE),
TpaeKTopus,
paBHoOAENCTBYIOLWAA
cuna, pedopmauma
(ynpyran, nnactuueckas),

HEBECOMOCTb,

- YCTHBIH OIIPOC;
-perreHune
Y4eOHBIX U
MIPAKTUKO-
OPHUCHTUPOBAHHBIX
3a1a4-
npaKkTHYecKas
pabota



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

coobuiatowmecs cocyapl;

Paspen 3. iBnKeHue
1 B3aumopgencreme

Ten
1.MexaHuueckoe 3 bubmuotexa [IOK - YCTHBIN OMPOC;
ABUKEHME https://m.edsoo.ru/7f416194 -perieHue
y4eOHBIX U
HPAKTHKO-
OPUCHTHPOBAHHBIX
3aa4-
MpaKTHYECKast
pabora
2.MHepumsa, macca, 4 Bu6mmoreka [LIOK - YCTHBIU OIPOC;
MAOTHOCTb https://m.edsoo.ru/7f416194 -perieHue
Y4eOHBIX U
MPAKTHKO-
OPUEHTUPOBAHHBIX
3a/1a4
3.Cuna. Buapl cun 14 bubmuotexa [IOK - YCTHBIN OTIPOC;
https://m.edsoo.ru/7f416194 -perieHue
Y4EOHBIX U
HPaKTHKO-
OPUEHTHPO-
BAaHHBIX 3aJ1a4
Pasgen 4. lasneHune
TBEpPAbIX TeN,
}KMAKocTel u rasos
1.[aBneHue. MNepegaya 3 bubmuorexa [IOK MCNONb30BaTb MOHATUA: | - YCTHBINA OIPOC;

AaB/ieHUA TBEPAbIMU
TeNaMM, }UAKOCTAMMU U
rasamm

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

dusnyeckune u
XMMUYECKUE ABNEHUA,
HabnwoaeHue,
3KCMEPUMEHT, MOAEND,

rmnoTesa, eauHULbI

dU3NYECKUX BESTUUMH,
aToM, MO/IeKYNa,

arperaTHble COCTOAHMUA

-peleHue
y4eOHBIX U
NPaKTHKO-
OPHUEHTHPOBAHHBIX
3aj1a4-
MIPaKTAYECKAS
pabota



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

BellecTsa (TBEpaoe,
XUAKoe, razoobpasHoe),
MeXaHW4YecKoe ABUKEHNe

(paBHOMepHOE,
HepaBHOMepHoOe,
NpPAMOSIMHENHOE),

TpaeKTopus,
paBHOAeNCTBYIOWaA
cuna, aedopmaums
(ynpyras, nnactuyeckas),

HEeBecomMocCTb,
coobuatoumecs cocyabl;
2.[aBneHne *KUaKoCTH but6mmoreka [IOK npoBoAnUTb - YCTHBIN OIPOC;

https://m.edsoo.ru/7f416194 nccnegosaHue -peleHue
3aBUCUMOCTU OZHOWA y4eOHBIX U
dU3NYeCKo BENNYNHDI MPAKTHKO-

oT Apyroﬁ c OPHUCHTUPOBAHHBIX

3a1a4

NCMoNb30BaHNEM
NPSMbIX U3MEPEHNI
(3aBucuMmocTm nyTtn

paBHOMEPHO
ABUXKYLLErocs Tena ot
BPEMEHMW ABUKEHUA
Tena, CUNbl TPEHUA
CKOJIb}KEHMA OT Beca
TeNla, KayecTBa
06paboTKK
NOBEPXHOCTEN TeN U
HEe3aBMUCUMOCTU CUJIbI
TPEeHUs oT NJoLwaam
COMPUKOCHOBEHMUS TeN,
CUNbl YNPYroctu ot
YAJIMHEHUA NPYKUHBI,

BbITa/IKMBAIOLLEN CU/bI OT

06BEMa NOrpyKEHHOM



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

4YacTu Tenla n ot
NOTHOCTU XKNAKOCTH,

3.ATmocdepHoe
OaBneHue

Bbub6nmoreka [LIOK

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

pa3nuyaTb ABNEHUSA
(anddysma, Tennosoe
OBUXKEHMe YacTuL,
BELLECTBA, paBHOMEpPHOe
OBUXKEHME,
HepaBHOMepPHOe
OBUXKEHUE, NHepLUS,
B3aMMOAENCTBME Ten,
paBHOBecHe TBEPAbIX Ten
C 3aKpenaEHHOM OCbto
BpaLLeHusA, nepesaya
AaBNeHna TBEpAbIMU
TENaMU, KUAKOCTAMMU U
rasamu, atmocdepHoe
OaBNeHue, NaaBaHue Ten,
npespaLLeHnn
MeXaHUYeCKOM sHeprum)
Mo ONUCaHUIO UX
XapaKTepHbIX CBOMCTB U
Ha OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX
AaHHoe dusnyeckoe
AB/IEHNUE;

- YCTHBIH OIIPOC;
-pereHne
Y4EeOHBIX H
IIPaKTHUKO-
OPHUCHTUPOBAHHBIX
3a/a4-
MpaKTHYECKast
pabota

3.[leiicTBUE KNAKOCTU
M rasa Ha norpy»KéHHoe
B HUX TeNo

but6mmoreka [IOK

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

NCNOb30BaTb MOHATUA:
dusnyeckune n
XUMMUYECKUNE ABNEHUS,
HabnoaeHue,
3KCNEepMMEHT, MOZENb,

rmnoTesa, eANHULbI
dU3NYECKUX BEINUYMH,
aToM, MO/IEKY N3,
arperaTHble COCTOSHUA
BellecTsa (TBEpAaoe,

- YCTHBIH OIIPOC;
-perreHune
Y4eOHBIX U
IPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4-
npakTHYecKas
pabora



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

XUAKoe, razoobpasHoe),
MeXaHN4YecKoe ABUKeHne
(paBHOMepHOE,
HepaBHOMeEpHOe,
NpPAMOJIMHENHOE),
TpaeKTopus,
paBHOAENCTBYIOLWAN
cuna, gedopmauymn
(ynpyras, nnactuyeckas),
HEeBECOMOCTb,
coobuiatowmecs cocyapl;

Pasgen 5. Pabota n
MOLHOCTb. JHeprus

1.PaboTa M MOLLIHOCTb

but6mmoreka [IOK

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

pelaTb pacyéTHble
3aaaun B 1-2 aencreuns,
NCMNO/b3ys 3aKOHbI U
dopmynbl, cBA3bIBaOLWME
du3nYeckne BeIMYNHbI:
Ha OCHOBe aHaAM3a
yCNoBUsA 3aga4um
3anucbiBaTb KpaTKoe
ycnoBsue, NoACTaBNATb
du13MYECKNe BENNYMHDI B
dopmynbl N NpoBOAUTL
pPacyéTbl, HAXOAUTb
CNpaBoYHble JaHHble,
Heobxogumble ans
pelwleHnn 3agau,
OL,eHnBaTb
peasncTUYHOCTb
nosay4yeHHo Gpusnyeckol
BE/INYUHBI;

- YCTHBIN OTpOC;
-perreHune
Y4eOHBIX U
MIPAKTUKO-
OPHUECHTHUPOBAHHBIX
3a/1a4-
MpaKTHYECKast
pabora

2.[MpocTble mexaHU3mbl

bubmuorexa [IOK

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

peLwaTb pacy€THble
3agaum B 1-2 pgeiicteus,
NCNOJIb3yA 3aKOHbI U

- YCTHBIH OIIPOC;
-pereHue
y4eOHBIX U



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

dopmynbl, cBA3bIBaAIOLNE
dur3nYeCcKMe BEINUYUHDI:
Ha OCHOBe aHa/M3a
YyCNOBMA 3a434M
3anucblBaTb KpaTKoe
ycnoswue, NoAcTaBnATb
duUsnYecKkne BeNnUMHbI B
dopmynbl N NpoBOAUTD
pacyéTbl, HAXO4MUTb
CNpaBoYHble JaHHbIE,
Heobxogumble aAnA
pelleHns 3agau,
OLUEHMBaTb
pPeannCcTUYHOCTb
noay4eHHoOM pusmyeckom
BE/IMYMHDI;

MPaKTUKO-
OPHUCHTUPOBAHHBIX
3a1a4-
HpaKTHYECKast
pabora

3.MexaHunyecKasn
3Heprua

bubmmorexa [IOK

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

pelaTb pacyéTHble
3agaun B 1-2 aencreuns,
NCMNO/Ib3ys 3aKOHbI U
dopmynbl, cBA3bIBaOLWME
du3nyeckme BeIMYNHbI:
Ha OCHOBe aHaNM3a
yC/NoBUSA 3aa4un
3anucbiBaTb KpaTKoe
ycnoBsue, NoACTaBNATb
dur3MYECKNe BENINYMHDI B
dopmysibl M NPOBOAUTL
pPacyéTbl, HAXOAUTb
CNpaBoYHble JaHHble,
Heobxogumble gns
pelweHun 3aaau,
OL,eHNBaTb
peanncTUYHOCTb
nosay4yeHHol ¢pusnyeckol
BE/INYUHDI;

- YCTHBIU OIIPOC;
-pereHue
y4eOHBIX U
TMPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4-
NPaKTUYeCKas
pabora



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

PesepBHoe Bpemsa 3 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
OBLLEEE KOJIMYECTBO 68 4 12
YACOB MO
MPOrPAMME
TemaTuueckoe | IiIaHupoBanue | 1o ¢pusuke 8 KJace
Paspen 1. Tennosble
ABNEeHUA
1.CTpoeHue 1 cBOWCTBA 7 0 0 bubnunoreka LIOK MCNONb30BaTb MOHATUA: | - YCTHBII OMpOC;
BeLLecTBa https://m.edsoo0.ru/7f416194 macca 1 pasmepbl -peleHue
MOAEKyA, Tenaosoe y4eOHBIX U
OBUXKEeHMe aTOMOB 1 MPAaKTUKO-
MOJIEKY, arperaTHbie OPHCHTUPOBAHHBIX
3a1a4

COCTOAHMA BELLECTB],
KpUCTananyecKme u
amopdodHble Tena,
HaCbILLEHHbIN K
HeHacblLWeHHbIN nap,
BJIA’KHOCTb BO34YXa,
Temneparypa,
BHYTPEHHAA 3Heprus,
TEnIoBOM ABUraTens,
3N1eMEeHTapHbIM
3NEeKTpUYEeCcKuii 3apaa,
3NeKTpuyeckoe none,
NPOBOAHUKN U
OVN3NEKTPUKM,
NOCTOAHHbIN
3NEKTPUYECKUI TOK,
MarHuTHoe none;

2.Tennosble npoLieccbl 21 1 5 bu6mmoteka LIOK MCNONb30BaTb MOHATMA: | - YCTHBIN OIPOC;
https://m.edsoo.ru/7f416194 mMacca 1 pasmepbl -peleHue
MONEKYN, Tennosoe yueOHBIX H
HPaKTUKO-

ABUXEeHNE aTOMOB U



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

MOJIEKY/1, arperaTHble OPHEHTHPOBAHHBIX
COCTOAHUA BELLECTBa, 3a1a4-
KpUCTananyeckme u npaKkTU4YecKas
amopdHble Tena, pabora

HaCbILLEHHbIN U
HeHacblLWeHHbIN nap,
BJIa¥KHOCTb BO34YyXa,

TEMMepaTypa,
BHYTPEHHASA 3Heprusa,
TENNOBOM ABUraTe b,

3N1eMEeHTapPHbIM
3NEeKTPUYECKUiA 3apaa,
a/IeKTpUYeckoe none,

NPOBOAHUKN U

ONBNEKTPUKN,

NOCTOAHHbIM
3N1EKTPUYECKUI TOK,

MarHUTHoe nosne;

Paspen 2.
AneKkTpU4ecKue n
MarHuUTHbIE ABNEHNA

OMNUCbIBATb U3y4EHHbIE

- YCTHBIH OIIpOC;

1.9nekTpUyeckune
3apAaabl. 3apaxKeHHble
Tena u ux
B3aumopaencreme

bubmoreka [IOK
https://m.edsoo.ru/7f416194

CBOWCTBA TEN U
dusnyeckue aBNeHUS,
ncnonbsya epusnyeckne

Be/IMYMHbI (TemnepaTypa,
BHYTPEHHASA 3Heprus,
KOMYECTBO TEN/OTHI,

yAenbHan TennoémkocTb
BELLeCcTBa, yae/bHas
TenoTa NaaB/eHus,
yaenbHana TensoTta
napoobpasoBaHus,
y4enbHana TensioTta

-peleHue
Y4EOHBIX U
TPaKTHKO-
OPHUEHTHPOBAHHBIX
3a1a4-
MpaKTUYECKast
pabora

CropaHua Tonaunea,



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

K03 PUUMEHT NONE3HOTO
[elCcTBUA Ten08oM
MalLUMHbI, OTHOCUTENbHAA

BNA¥KHOCTb BO34YyXa,
3NEKTPUYECKUI 3apaga,
CWNA TOKa,

aNeKTpuYyeckoe
HanpsKeHue,
CONpoTUBAEHME
NpoBOAHUKA, yaeNbHOE
COnpoTMBAEHME
BellecTBa, paboTtaun
MOLLHOCTb
3N1EeKTPUYECKOro TOKa),
npw onucaHmm
NnpaBW/IbHO TPAKTOBaTb
dusnYeckuit cmbicn
NCMO/Ib3yeMbIX BE/INYMH,
0603HaYeHUA U eANHULLbI
dUBNYECKUX BENNYMH,
HaxoauTb GopMynbl,
CBA3bIBAOLWME AAHHYIO
bU3nYECKyo BENMYNHY C
APYTMMU BENNYMHAMM,

2.MoCTOAHHbIN
3N1EeKTPUYECKUN TOK

20

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

OMUCbIBaTb U3YyYEHHblE
CBOWCTBA TEN U
dusnyeckune ABNEHUS,
ncnosbsya Gpmsmyeckmne
Be/IMYMHbI (TemnepaTypa,
BHYTPEHHSAA 3Heprus,
KONMYECTBO TEN/OTHI,
yAenbHan TenJI0EMKOCTb
BEeLLeCTBa, yaenbHas
TennoTa NnaBaeHus,
yAenbHana TennoTa

- YCTHBI OIIPOC;
-peuIicHue
yueOHBIX U
MPaKTHUKO-
OPHUCHTUPOBAHHBIX
3a1a4-
npaKTHYeCKast
pabota



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

napoobpasoBaHus,
yaenbHaa TensoTa
CropaHusa Tonanea,
KO3pPMUMEHT NONE3HOro
AencTBmA TennoBow
MaLLWHbl, OTHOCUTEIbHAA
BNAYKHOCTb BO34YXa,
3NEKTPUYECKUI 3apag,
cuna ToKa,
aneKTpuYeckoe
HanpsKeHue,
CONpOTUBNEHNE
NpoBOAHUKA, yaenbHoe
ConpoTuBAEHNEe
BelecTBa, paboTtau
MOLLHOCTb
3N1EeKTPUYECKOro TOKa),
npu onnucaHum
NpPaBUIbHO TPAKTOBATb
du3nYeckuii cmbicn
NCMNONIb3YEeMbIX BE/IMYMH,
0603HaYeHNA U eANHULbI
bU3NYECKUX BEANYMH,
HaxoauTb GopMybl,
CBA3bIBatOLWME AAHHYIO
dU3NYECKYIO BEJINYMHY C
APYTMMU BEIMYMHAMM,

3.MarHuTHble ABNeHNA

1,5

but6mmoreka [JOK

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

XapaKTepusosaTtb
NPUHLUMNbI AeNCTBUA
M3y4YeHHbIX NpM6opoB n
TEXHUYECKMX YCTPOMICTB C
ONopoW Ha UX onucaHuA
(B TOM uncne: cuctema
oTON/IEHMA AOMOB,
rMrpomeTp, NnapoBas

- YCTHBIH OIIPOC;
-perreHue
Y4eOHBIX U
MIPAKTUKO-
OPUEHTUPOBAHHBIX
3a1a4-
npakTHYecKas
pabora



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

TypbuHa, amnepmeTp,
BONIbTMETP, CYETUUK
3NEKTPUYECKON IHEPTUM,
3N1EeKTPOOCBETUTE/IbHbIE
npunbopbl,
HarpeBaTesibHble
anekTponpmnbopbl
(npumepsl),
aNeKTpUYEcKne
npegoxpaHuTenu,
3N1EKTPOMArHuT,
3NeKTpoaBuraTesb
NOCTOAHHOTO TOKa),
NCMNOJIb3yA 3HAHUA O
CBOMCTBAX PU3MYECKMUX
AB/IEHUI U HeobBXoAUMbIE
du3myeckme
3aKOHOMEpPHOCTH;

4.9 neKTpoMarH1THan
WMHOYKUMA

but6mmorekxa [IOK
https://m.edsoo.ru/7f416194

XapaKTepusoBaTb
NPUHUMNbI AeCTBKA
N3y4eHHbIX NpnbopPoB U
TEXHUYECKMX YCTPOMCTB C
OnopoW Ha UX ONMcaHuA
(B TOM Uncne: cuctema
OTONJIEHUA L,0MOB,
rMrpomeTp, NapoBasn
TypbuHa, amnepmeTp,
BO/IbTMETP, CYETUUK
3NEKTPUYECKON IHEPTUM,
3N1EKTPOOCBETUTE/IbHbIE
npubopbl,
HarpeBaTe/bHble
aneKkTponpmnbops.l
(npumepsl),
3NeKTpUYecKue

- YCTHBIH OIPOC;
-peleHne
Y4EOHBIX U
MPaKTHKO-
OpPHEHTHPOBAHHBIX
3a1a4



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

npeaoxpaHuTeny,
3N1EeKTPOMArHuT,
aneKTpoaBuratenb
NOCTOAHHOIO TOKa),
MUCNONb3YA 3HAHUS O
CBOMCTBAX PU3MUYECKMUX
ABNEHUN U HeobxoaAnumble

dusnyeckune
3aKOHOMEPHOCTH;
PesepBHoe Bpems 3 Bu6mmoreka [LIOK
https://m.edsoo.ru/7f416194
OBLLEEE KOJIMYECTBO 68 4 14,5
YACOB MO
MPOrPAMME
TemaTnueckoe | nIaHupoBanue | 1o ¢gpusuke 9
KJIaCC
Paspgen 1.
MexaHuyeckue

ABneHnn

1.MexaHuueckoe 10 0 1 bubnnoreka LIOK MCNO/Nb30BaTb MOHATUA: | - YCTHBIN OIPOC;

ABMHEHMEMCHOCO6H
€ro onncaHuA

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

CUCTEMA OTCYETa,
MmaTepuanbHan TOYKa,
TpaeKTopus,
OTHOCUTENIbHOCTb
MEeXaHUYeCcKoro
ABUXKeHuA, nebopmaumn
(ynpyras, nnactuyeckas),
TPEHWe,
LEHTPOCTPEMUTENIbHOE
YCKOpEeHUe, HEBECOMOCTb
W Neperpysku, LeHTp
TAXECTU, abcoNoTHO
TBEpPAOE TENO, LEHTP
TAXECTU TBEPAOro Tena,
paBHoOBeCKE,

-pereHue
y4eOHBIX U
NPaKTHKO-
OpPHEHTHUPOBAHHBIX
3aja4-
IpaKTU4YCCKasd
pabora



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

MeXaHuyeckue
KonebaHusa 1 BOJIHbI,
3BYK, UHPPa3BYK U

Y/IbTPa3ByK,
3/1eKTPOMArHUTHbIE

BOJIHbI, LWIKaia

3/1eKTPOMarHUTHbIX BO/H,
cBeT, 6AM30PYKOCTb U
[aNbHO30PKOCTb,
CNeKTpbl UCMYCKaHMA U
noraouweHua, anbda,
6eTa- n ramma-
W3/y4eHunA, N30TOoMbl,
AAepHasa SHepPreTmKa;

2.Bsanmogeiicteue Ten

20

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

OMUCLIBATb U3YYEHHbIE
CBOWCTBaA TeN U
dur3nUecKkune ABneHus,
ncnonbaysa pusmnyeckme
BE/IMYMHBI (cpeaHas u
MrHOBEHHAs CKOPOCTb
Tena npm
HepaBHOMEPHOM
OBUXKEHUN, YCKOPEHME,

nepemeLleHue, NyTb,
yr/ioBas CKOpPOCTb, cUAa
TPeHus, cuna ynpyrocTu,
CUJ1a TAXKECTU, YCKOPEHME
cBoboAHOro NaseHus,
Bec Tena, UMNynbC Tena,
MMMYbC CUNBbI,
MexaHu4yecKas paboTau
MOLLHOCTDb,
noTeHLMabHan sHeprusa
Tena, NOAHATOro Hag,
NMOBEPXHOCTbIO 3EMIN,

- YCTHBIH OIIPOC;
-pereHue
Y4eOHBIX U
MPaKTHUKO-
OPHUCHTUPOBAHHBIX
3a1a4-
MIpaKTHYECKast
pabota



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

noTeHLUMa bHas sHeprus
CKaTOM NpPYXKKHbl,

3.3aKOHbI COXpaHeHuA 10 bubmunorexa [JOK XapaKTepu30BaTb - YCTHBIN OMPOC;
https://m.edsoo.ru/7f416194 CBOWCTBA Tel, -perieHue
dusnyeckune aBneHUA n YUeOHBIX U
npoueccbl, UCNOb3yA IPaKTHUKO-
3aKOH COoXpaHeHuA OPUCHTUPOBAaHHBIX
3Heprumn, 3aKoH 3ama4-
BCEMUWPHOTO TATOTEHMUSA, IPaKTUICCKasA
MPUHLMN cynepnosnumm pabota
cUA, NpUHUMN
OTHOCUTENBHOCTU
Fanunes, 3aKoHbI
HbloTOHa, 3aKOH
COXpPaHEeHMA UMMYbCa,
3aKOHbI OTPaXKEHUA 1
npesioMNeHns CBETa,
Paspen 2.
MexaHuueckue
Koneb6aHuA 1 BO/HDI
1.MexaHnueckue 7 bu6mmoreka LIOK pas3nnyaTh ABNEHNA - YCTHBIN OIIPOC;
KonebaHws https://m.edsoo.ru/7f416194 (paBHOMEpHOE K -perieHue
HepaBHOMepHoe y4eOHBIX U
NPAMOJIMHEHOe MPAaKTHKO-
LBUXKEHME, OPHEHTUPOBAHHBIX
paBHOYCKOpPEeHHOe 3azaq-
npAMoANHenHoe NpaKTHICCKast
[ABUKeHue, ceobogHoe pabota

nageHue Ten,
paBHOMepPHOE ABUMKEHNe
MO OKPYXHOCTH,
B3aMmogencTeme Ten,
peakTUBHOE ABUXKEHMUE,
KonebartenbHoe
ABUKeHue (3aTyxatoLme



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

N BbIHYXXAEHHble

KonebaHuA), pe3oHaHc,

BOJIHOBOE ABUXeHue,
OTpakeHue 3ByKa

2.MexaHu4eckue bubnmnoreka [IOK pas3nnyaTh ABNEHUA - YCTHBIU OITPOC;
BOJIHbI. 3BYK https://m.edsoo.ru/7f416194 (paBHOMepHOE U -pelieHue
HepaBHOMepPHOe y4eOHBIX
NpAMoIHeNHoe MPaKTHKO-
LBUKEHME, OPHUEHTUPOBAHHBIX
paBHOYCKOpeHHoe 3aaad-
NPAMOANHENHoe HpaKTU4CCKasi
ABUXeHue, ceobogHoe pabora
nageHue Ten,
paBHOMEPHOE ABUNKEHNE
MO OKPYXHOCTH,
B3aMMoOJencTeune Ten,
peaKTUBHOE ABUKEHME,
KonebaTesnbHoe
ABUXKeHMe (3aTyxatowme
N BbIHY)KAEHHble
KonebaHusa), pe3oHaHc,
BO/IHOBOE ABUXEHUE,
OTpaKeHue 3ByKa
Paspen 3.
AneKTpoMarHuTHoe
none u
3NEeKTPOMArHUTHble
BOJIHbI
1.971eKTpomarHuTHoe bubmnoreka LIOK peLaTb pacyéTHble - YCTHBII OIPOC;
none u https://m.eds00.ru/7f416194 | 3apaum (onupatowmecs -pelenue
3/1eKTPOMarH1THbIE Ha cuctemy m3 2-3 y4€OHBIX U
BOJIHbI YPaBHEHWI), UCNOAb3YA MPAaKTUKO-
3aKOHbI M GopMYbl, OPUCHTUPOBAHHBIX
cBA3blBaloLLMeE 3aaad-
du3nYecKme BeANUMHDI: HPpaKTH4CCKasi



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

Ha OCHOBe aHanu3a
yCc/0BUSA 3aa4mn
3anucbiBaTb KpaTKoe
ycnoBsue, BbIABNATb
HegoCTatoWme Unm
M30bITOYHbIE AaHHbIE,
BbIOMPATb 3aKOHbI U
dopmynbl, HeobxoaMMblE
ONA pelleHuns, NpoBoAnNTb
pacyéTbl U OLEHNBATb
peanncTUYHOCTb
Nosly4eHHOro 3HayeHun
d13MYECKON BENNYNHDI;

pabora

Paspen 4. CeeToBble

ABNeHun
1.3aKoHbl bubmuorexa [IOK NnpoBOAUTL NPU - YCTHBIN OIpOC;
pacnpocTpaHeHus https://m.eds00.ru/7f416194 | Heo6x0AMMOCTU CEPUIO -peleHue
ceeta NPAMbIX U3MepPEHUI, y4eOHBIX U
onpeaensasn cpegHee HPaKTHKO-
3HaueHue nsmepaemoint | OPUCHTHPOBAHHBIX
3a/1a4

Be/IMUYNHBI (DOKYyCHOoE
paccToaHue cobupatouiei
JINH3bI), 06OCHOBbLIBATHL
BblIOOp crnocoba
n3mepeHus
(u3mepuTenbHoro
npubopa);

2.JIMH3bI M ONTUYECKUEe
npunbopbl

bubmuorexa [IOK
https://m.edsoo.ru/7f416194

npoBoAuTb NpU
HeobxoAMMOoCTU ceputo
NPAMbIX U3MEPEHUNA,
onpeaenssn cpesHee
3HaYeHMe U3mepAemoit
Be/IMYMHbI (POoKycHoe
paccToaHue cobupatoLel
JIMH3bl), 060CHOBbLIBaTb

- YCTHBIH OIIPOC;
-pereHne
y4eOHBIX U
IIPAKTHKO-
OPUEHTHUPOBAHHBIX
3a/1a4-
NpaKTUYeCcKas
pabota



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

BbIbOp cnocoba
n3mepeHusa
(v3mepuTenbHoro
npubopa);

3.PasnoxkeHune benoro
cBeTa B CMeKTp

bubnuorexa [IOK

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

XapaKTepusoBaTb
cBOMCTBa Ten,
dn3nYecKkne ABNEHUA U
NpOoLLEeCChbl, UCNOJb3yA
3aKOH COXpPaHeHUA
3HEepruu, 3aKoH
BCEMUPHOIO TArOTEHMUS,
NPMHLUMN cynepnosnumnm
CUA, NPUHUMN
OTHOCUTENBbHOCTHU
Fannnes, 3akoHbI
HblOoTOHa, 3aKOH
COXpPaHeHMA MMMYbCa,
3aKOHbI OTPaAXKEHUA U
npesomMaeHns CBeTa,
3aKOHbI COXpPaHeHMUA
3apAA0BOro M MaccoBOro
ymcen Npu a4epHbIX
peakumax, npm sTom

[aBaTb C/IOBECHYIO
GOpMYNNPOBKY 3aKOHa U
3anuncbliBaTb €ro

- YCTHBIH OIIPOC;
-pereHue
Y4IeOHBIX U
TMPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4

matemartnyeckoe
BblpasKkeHue;
Paspen 5. KBaHTOBbIE
ABNEeHUA
1.UcnyckaHue n butmmoreka [IOK XapaKTepu3oBsaTtb - YCTHBIN OIpOC;
norsollieHne ceeTa https://m.eds00.ru/7f416194 cBOMCTBa Ten, -peleHue
aToMoMm dr3nueckme aBneHna n y4eOHBIX U
npoueccbl, UCNONb3yA NPpaKTHUKO-
3aKOH COXpaHeHusn OPUCHTHUPOBAHHBIX



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

3HEepruu, 3aKoH
BCEMUPHOIO TArOTEHMUSA,
NPUHLKXN Cynepnosmumnm
cuA, NPUHLMN
OTHOCUTENIbHOCTH
Fannnes, 3aKoHbI
HblOoTOHa, 3aKOH
COXPaHEeHMA MMNYNbCA,
3aKOHbI OTPAXKEHMA U
npenomaeHunA CBeTa,
3aKOHbI COXpaHeHMA
3apAA0BOro M MaccoBOro
yucesn Nnpu agepHbIX
peakuuax, Nnpun aTom
0aBaTb C/IOBECHYIO
GOopMYNMpPOBKY 3aKOHa U
3anuncbiBaTb ero
MaTemaTuyeckoe
BblpaXKeHue;

3aga4

2.CTpoeHne aToMHOro
agpa

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

pelaTb pacyéTHble
3agaum (onupatowmecn
Ha cuctemy ms 2-3
YPaBHEHW), UCMONb3YA
3aKOHbI U GOpPMYbI,
cBs3blBatOLMeE
du13nYecKne BeNNYMHbI:
Ha OCHOBe aHa/M3a
yC/n0BUA 3aa4un
3anucbiBaTb KpaTKoe
ycnoBsue, BbIABNATb
HeaoCTaloWme Unm
N36bITOYHbIE AaHHbIE,
BblOMPaTb 3aKOHbI U
dopmynbl, Heobxoanmble
AN1A peleHus, NpoBoOAUTb

- YCTHBIH OIIPOC;
-perueHne
y4eOHBIX U
IIPAKTHKO-
OPHUCHTUPOBAHHBIX
3a1a4-
TpaKTHYeCKast
pabora



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

PacyéTbl M OLLEHMBATb
peannucTMYHOCTb
Noay4YeHHOro 3Ha4YeHuUA
dn3nYeCKot BEINYUHDI;

3.AaepHble peakumnmn 7 1 bubnuorexa [IOK peluaTb pacyéTHble - YCTHBIU OITPOC;
https://m.edsoo.ru/7f416194 3aga4u (onuparoLimecs -pelieHue
Ha cuctemy us 2-3 Y4EOHBIX U
YPaBHEHWI), UCNONb3YA MPaKTHKO-
3aKOHbI M popMYyIbl, OPUCHTUPOBAHHBIX
cBA3blBalOLLME sajaq
dU3nYecKme BeNUNHDI:
Ha OCHOBe aHanu3a
yCn0oBuA 33434
3anucbiBaTb KpaTkoe
yC/I0BME, BbISBAATD
HeaocCTalolme nnm
M36bITOYHbIE AaHHble,
BbI6GMPaTb 3aKOHbI U1
dopmynbl, HeobXxoaMMblEe
ANA peleHuns, NpoBoaUTb
pacyéTbl U OLEeHNBaTb
peanncTMYHoOCTb
MOAY4EeHHOrO 3HaYeHUsA
$13MYECKON BENUYNHDI;
Paspen 6.
NosTOopUTENbHO -
o606watowmii
MOAYNb
MosTOpeHue u 9 2 bu6nuoreka [IOK
ob6obLeHne https://m.eds00.ru/7f416194
cofeprKaHua Kypca
du3nKn 3a 7 -9 knacc
OBLLEE KOJIMYECTBO 102 27
YACOB MO

MPOrPAMME



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




IHHOYPOYHOE INTAHUPOBAHUE
7 KIIACC

KoaunuecTBo yacos DJIEeKTPOHHbIE

Ne Jara uudpoBbie
Tema ypoka Konrpouabnbie | Ilpakruyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJbHbIE

padoThI padoThI pecypest

Pusuka — HayKa 0 IPUPOJE.
SIBnenns npuponasl. Puznueckue 1
ABJICHUSA

MCXaHI/I‘IGCKI/IC, TCIIJIOBBIC,
OJICKTPUYCCKUE, MAIrHUTHBIC, 1
CBCTOBBIC, 3BYKOBBIC SABJICHUA

du3nyeckre BEITMYNHEBI U X
HU3MCPCHUC

VYpok-uccnenosanue "N3mepenne
TEMIIEPATyphl IPU TOMOILU
JKUJIKOCTHOTO TEPMOMETPA U IaTUHKA
Temneparypbl”

Kak ¢usuka u qpyrue ectecTBeHHbIE
HAyK{ U3y4yaroT IPUPOLY.

EcrecTBeHHOHAYYHBIN METOT 1
no3HaHus. Onucanue pU3nIecKux

bu6nunoreka [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUH C TIOMOIIBIO MOJEIEH

VYpoxk-uccienoanue "[IpoBepka
TUTIOTE3bI: JATBHOCTD MOJICTA IIIApUKa,
MYIIEHHOT'O TOPU30HTAIIBHO, TEM
OombIre, yeM OOJIbIIe BRICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

bu6nunoreka [IOK

7 JIOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE httos://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBm>KeHre YacTHI] BEIIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbIThH O
9 HAOIII0ICHUIO TETJIOBOTO PACIIUPEHHS
ra3oB»
10 ArperaTHbple COCTOSIHHSI BEIIIECTBA
B3anmMocBs3bp MexX1y CBOWCTBAaMU
BEIIIECTB B PA3HBIX arperaTHhIX
11 COCTOSIHHSIX U UX butmmoreka [IOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUI
BOJIBI
MexaHu4ecKkoe JIBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bubmunoreka LIOK
13 Cropocts. Eummipt ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Huepiys. 3aK0H MHEPIIUH.
15 B3a§M0ﬂeﬁCTBHe TeJ'IpKaK MpUYMHA bubmorexa LHOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTHU JBUKEHUS TeIl
16 [ImoTHOCTSE BemiecTBa. PacyeT Macchl butmmoreka [IOK
1 0o0beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «Onpenenenne



https://m.edsoo.ru/ff09fe0a
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

IUIOTHOCTHU TBEPJOTO TENa»

Penrenne 3amay o reme "[ImoTHOCTE

bubmmorexa [IOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3anMoaercTud Tea. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHnas pabora «/3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(repopmanun) Npy>KUHBI OT
IIPUIOKEHHOM CHJIBD)
21 SBnenue TaroteHus. Cumna TsSHKECTH
CBA3b MEXY CUJION TSXKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuna Tspxectu”
23 Cuna TspKecTH Ha IpYruX IUIaHETax. bu6muoteka LIOK
Pu3nuecKue XapaKTePUCTUKHU ILIAHET https://m.edsoo.ru/ff0a1502
butmmoreka [IOK
24 N3mepenne cui. JluHamome
P 2 P https://m.edsoo.ru/ff0al8cc
bu6nuorexa [IOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CroskeHHe ABYX CHII, HAITPaBJIEHHBIX
26 10 OJIHO¥ nﬂ ﬂif[xoﬁ ’ bubmorexa [OK
A . p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemienue 3asa4 1o teme
"PaBHonelicTByrOmAast cuit"
o8 TpeHue CKoJIbKEHUs U TPEHUE ITOKOS. bubmmoreka [IOK
TpeHue B IpupoAe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHne bubmmoreka [JOK



https://m.edsoo.ru/ff0a123c
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

3aBUCHUMOCTHU CHUJIBI TPCHUA
CKOJIBXXCHUS OT CHUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOLINXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaeneHue

30 PaBHOJEHCTBYIOLIEN CUIIBI
Pemenne 3amaq mo Temam: «Bec

31 Tena», «I'padudeckoe n3oo6pakeHue bubmuorexa [IOK
cuiy, «Cunbly», «PaBHOIEMCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas paboTa o remam:
«MexaHn4yeckoe IBIKEeHHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I'padrueckoe n300paskeHUE CHID»,
«Cumb»

33 Hasnenue. CnocoObl yMEHBIIEHUS U bubnmnorexa HOK
YBEJIUYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue raza. 3aBHCUMOCTD

34 JIaBJICHHA ra3a oT 00beMa, bubmorexa TIOK

https://m.edsoo.ru/ff0a2376
TEMIIEPATyPhI
[lepenava naBieHUs TBEPIBIMHU
35 TGJ‘E’:U\TI/I >1<1/IIIILKOCT51MI/I U f;aMH. 3akoH bubmorexa OK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBneHue B )KUKOCTH U rase, bubnuoteka [IOK
BBI3BAHHOE JE€HCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenwne 3amau mo teme «J/laBnenue B bubmnoreka LIOK
JKUIKOCTH U Ta3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOmmarormiuecs COCyIbl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmnoreka [IOK

39 r I
HAPABIITHCCKHI Hpece https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [TopiuiaeBoit
SKHUKOCTHBINA HACOC
Atmocdepa 3emmu. [Tpuannen
CYILIECTBOBAHHUS BO3 HOH
41 oélcj)lnoqm/l Semin 3:[By;cIHMOCTL bubmorexa IOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJICHUS OT BHICOTHI
HaJl YPOBHEM MOPS
bubnuoreka [JOK
42 B LA
ec Bo3ayxa. ATMocepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmochepHOTo JaBICHUS. bubnuoteka [IOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTHL aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTL(IbHE OBHEM bubmorexa TIOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmochepHoe bubmmoreka [IOK
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3agau mo reme
"AtMmochepHoe naBieHue"
JleiicTBHE *KUKOCTH U ra3a Ha
47 10T €HHOE B HUX TEJIO bubmorexa TIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia
JlaboparopHas pabora «OnpeneneHue
48 BBITAJIKMBAIOIICH CHIIBL, bubmnoreka LIOK

JIEUCTBYIOLIEH Ha TEJIO0, MOTPYKEHHOE
B XKUIKOCTBH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPYKEHHOM
B JKHJIKOCTb YaCTH TEJIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

[I;maBanue ten

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas pabota
"KoHcTpynpoBaHue apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U
omnpeneneHre e€ rpy30noabLEMHOCTH"

52

Pemenne 3ana4d no remaMm: «IlnaBanue
cynoB. Bo3ayxoriaBanue,
«JlaBieHue TBEpAbIX Te, )KUJIKOCTEH
1 ra30B»

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

53

Mexanunueckas pabora

bubmnoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MormHocTs. EnuHUnE MOIITHOCTH

bu6nuorexka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenopanne "Pacuer
MOIIIHOCTH, Pa3BUBAEMOM IIPH
HoabEMe 1o JiectHuie"

56

IIpocTeie MexaHu3Mbl. Peruar.
PaBHOBecue cui Ha peruare

57

KonTponbHas pabota no reme
«/laBiIeHHE TBEPIABIX TEIL, JKUIKOCTEH
u ra3oBy» / Beepoccuiickas
MpoBepoyHas pabora

58

PesepBubIii ypok. PaboTa ¢ TekcTamu
o Teme «JlaBneHue TBEPABIX Te,

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KHUJIKOCTEH 1 ra30B» / Becepoccuiickas
mpoBepovHas pabora

59

Poruaru B TexHuke, ObITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycaoBU paBHOBECHS
pbIdyara

0.5

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3ama4u no reme «Y ciioBus
paBHOBECHS pblUara

bubmunoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nonesnoro neicTaus
Mexanm3ma. Jlaboparopnas pabota
«M3mepenne KI1/1 HaknoHHOM
TUTOCKOCTH

0.5

62

Pemenue 3ama4d mo reme "Pabora,
MoIHocThb, KIT/{"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckast SHeprusi.
Kunernyeckas v moTeHuuaIbHas
SHeprus

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEPTUU

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT 110 TEME
"DKcnepruMeHTalIbHOE OTpeIeIICHNE
W3MEHEHHUs KUHETUYECKOU U
MOTCHIUAIbHOW SHEPIUH IIPH
CKaThIBAHMUU Te€J1a 110 HAKJIIOHHOU
TUIOCKOCTH"

KoHTposnbHas paboTa 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

67

PesepBHslil ypok. Pabota ¢ TekcTamu

bubnuorexa [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexanndeckoe IBmkeHue"

https://m.edsoo.ru/ff0a4ee6

Pesepsurlit ypok. Pabota ¢ Tekctamu

68 o teMe "Pabora. MoIHOCTE. 1
Oneprus"
OBLIEE KOJIMYECTBO YACOB IIO 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosmuecTBo yacos JIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoabuble | IlpakTnueckue op
n/n Bcero U3y4eHus1 | oOpa3oBaTe/IbHbIE
padoTsI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
TIOJTBEPKICHUS
2 M acca u pazMep aTOMOB M MOJIEKYJT 1
3 Monenu TBEpAOTO, KHUIKOIO U 1 bubmmoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIlleCTBA https://m.edsoo.ru/ff0a540e
4 Mopenu TBEpI0T0, JKUIKOTO U 1
ra3000pa3HOro COCTOSIHUI BEIIECTBA
bu6nuoreka [JOK
5 Kpucrannnueckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE ¥ KaMWUIIPHOCTb. 1 bubnnorexa [LIOK
IloBepxHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciuivpeHue u cxxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOT'O IBUYKCHUS 1
YaCTHUII
9 Buytpennss sHeprus. CriocoOsl 1 bubnnorexa LIOK
U3MEHEHUs BHYTPEHHEN DJHEPI U https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buns Termonepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpok-koupepenus "TIpaktuueckoe 1 1 bubnnorexa [IOK



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

HUCIIOJIL30BAHUE TETLUIOBBIX CBOMCTB
BCIICCTB U MaTepI/Ia.HOB B LICIAAX

https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus"

12 KonnuecTBo TEMIOTHI. Y AenbHas bubmuoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnnorexa [LIOK
TeriooOMeH 1 TEIIIOBOE pPaBHOBECHE https://m.edsoo.ru/ff0a7088
VYpaBHeHuHe TEII0BOro Oansanca.

14 TennooOMeH U TETIIOBOE paBHOBECHE bubmmorexa [IOK
" P https://m.edsoo.ru/ff0a6a98
PacueT konmu4ecTBa TEIIOTHI,

15 HEO0OXO0IMMOTO ISl HArPEBAHMSI TeJIa
Y BBIJICISIEMOTO MM TIPH OXJIAXKICHUU

16 JlaboparopHas pabota "OmnpeneneHue bubnnorexa [LIOK
yEIbHON TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIJIMBA. Y IeJIbHas TeII0Ta bubmuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAITUYECKUX TeN. Y IeTbHAS bubamorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OrmnpeneneHue bubmmoreka [JOK
yZI€JIbHOM TEeIUIOTHI IJIaBJIeHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [NapooOpazoBaHue 1 KOHACHCAIHS. bubmmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora

1 napooOpa3oBaHus M KOHEHCAIIUH. bub6mmoreka LIOK

3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
0T aTMOC(epHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxxnocts Bozayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTEJIbHOM BJIaXHOCTH BO31yXa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4 Ha onipeieIcHIE
BJIQYKHOCTH BO3/TyXa

24

[TpuHIMITEI paOOTHI TEIIOBBIX
nsurarteneii . [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHUS

25

KIIJI TerioBoro aBuratens.
TemnnoBrle ABUTATEIIHN U 3aIIIUTA
OKpY>Karolen cpebl

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

26

3aKOH COXpaHEHUs U IPEBPALLCHUS
SHEPTHH B TETUIOBBIX MPOIIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
no TeMme "TennoBbie ABJICHUS.
H3meHenune arperaTHbIX COCTOSTHUI
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

sIBIICHUS. VI3MEHEHHE arperaTHbIX
Konrtponsnas pabota o teme
"TemnIoBbIe COCTOSIHUM BerecTa"

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

29

Dnextpusanusd Ten. J{Ba pona
3JIEKTPUUYECKUX 3apsAI0B

30

31

VYpok-uccienoBanue "IneKTpusanys
TeJl UHAYKUMEN U IIpU
CONPUKOCHOBEHHUH"
B3aumopeiicTBue 3apsSKEHHBIX TEJI.
3akon Kynona

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpUYEcKoe TOoJE.

bubnuoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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HanpsxeHHOCTB 3JIEKTPUYECKOro
nostst. [ puHiun cynepnosunuun
JJIEKTPUYECKUX MOJIEN

https://m.edsoo.ru/ff0a8a0a

Hocurenu snekrpudeckux 3apsioB.

33 DnemeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOHUKY U TUAJIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAHEHUs DIIEKTPUYECKOI0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1auy Ha IpuMeHEeHNE bub6mmoreka LIOK
CBOMCTB 3JIEKTPHUUECKHX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUIA TOK, YCIOBHS €r0
36 cymecTBoBaHus. VICTOUHUKHI bubmmorexa [1OK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUICCKOTO TOKA
37 JleficTBUSI 3JEKTPUUYECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "Jleiictere
38 AIEKTPUYECKOTO ITOJIsl Ha TPOBOJHUKHU 1
U JTUDJICKTPUKA"
DneKTpUYECKU TOK B MeTalIax, bubmmoreka [IOK
39
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora
41 "M3mepenue u peryaupoBaHUe CUITbI 0.5 bubmmorexa [OK
| P Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HATIPSIKEHHUE.
P P bu6mmoreka [IOK
42 Bonbr™merp. JTabopaTopHas pabota 0.5

"U3mepenue u peryampoBaHue

https://m.edsoo.ru/ff0a9el4
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HanpskeHus"

COHpOTI/IBJ'IeHI/Ie MMPOBOJHUKA.

bu6mmoreka [IOK

43 VY enpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCUMOCTD
IJIEKTPUIECKOTO COMPOTHUBIICHUS bubnnorexa [LIOK

a4 MPOBOJHHUKA OT €T0 JIMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeYeHUs U MaTepuaia”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa Juist yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopatopHas pabota
"UccnenqoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIEro Yepe3 Pe3ucTop, OT brommorexa LOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3rctope”

47 [MocnegoBarenbHOE U MapaIeabHOE
COEIMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "IIpoBepka

48 MpaBuJia CJIOKEHUS HANPSHKECHUH MTPU bubnnorexa [LIOK
IIOCJIEI0BATEIEHOM COECUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos"
JlabopaTtopHas padota "I[IpoBepka

49 MpaBWJIa JUIsl CUJIbl TOKA MPU bu6mmoreka [IOK
MapaJyIEIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucropos"
Pemenue 3anau Ha npuMeHeHue

50 3akoHa OMa JiJ1s1 pa3IuyHOIo Bubmuorexa LIOK

COCAMHCHHA ITPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a
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PaGoTta 1 MOIITHOCTB PIEKTPUUECKOTO

bu6nmoreka [IOK

51
Toka. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopnas padora "OnpeneneHue

52 a60TpLI u Ilzmunfocn/l 3JleKTqueCKor0 Bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTpUUYECKHUE LEN U IOTPEOUTEIN

53 3IIEK TpnquKOﬁ DHEPIUH B é)LIT bubmorexa OK

P p Y- https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanme

54 , ux [locToOsHHBIE MATHUTBI
B3auUMOJEHCTBIE

55 VYpok-uccnenopanue "M3yuenue bubmuoreka [IOK
O0J€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOE 110)1e. MarauTHOE I10JIe

56 3eMIiIM 1 €ro 3HaYeHUE JUIA )KU3HU Ha bubmorexa HOK

a https://m.edsoo.ru/ff0acOba
3emie
[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "DIJIEKTPUUECKUE 3apsIIbL.
57 3apsKeHHBIE T;I;a " X ’ bubmmorexa [OK

P N . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTeus. IlocToIHHBIH
AIEKTPUYECKUN TOK"
KontponbHas pabora o reme
"DneKkTpuuecKue 3apsbl.

58 3apspKeHHBIE Tea U UX bubnmnorexa [IOK
B3auMoaeiicTBua. IlocTOSIHHBIN https://m.edsoo.ru/ff0abea8
anextpuydeckuii Tok" / Beepoccuiickas
MpoBepoyHas paboTa

59 PesepsHylit ypok. Pabota ¢ Tekctamu bu6mmoreka LIOK

no teMme "TlocTossHHBIN

https://m.edsoo.ru/ff0acdc6
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anextpudeckuii Tok" / Beepoccuiickas

poBepouHasi paboTa

60

OnbIT Dpcrena. MarHuTHOE MoJe
3JIEKTPUUYECKOTr0 TOKa MarHuTHoe
0JI€ KaTYLIKH C TOKOM

bubnuoreka [IOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue 31eKTPOMarHiToB B
texHuke. JlabopaTopHas pabota
"N3yueHne neicTBUS MArHUTHOTO
TIOJIs1 Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOABUTATENH IOCTOSTHHOTO
Toka. Mcrionb3oBanue
ANIEKTPOABUTATENEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue u u3yueHue
paboThI AneKkTpoABUraTens"

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnsiTel Papanes. 3aKoH
3JIEKTPOMArHUTHON MHAYKIMH.
ITpaBuio Jlenma

64

Onekrporeneparop. CriocoOsr
MOJTYYEHUS SJICKTPUYCCKON IHEPTHUH.
DJIEKTPOCTAHIMH Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPTUH

65

[TonroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DJIEKTPUUECKHUE U
MAarduTHBIE SBJICHUS"

66

KonTponbhas pabora o teme
"DJIeKTpUUECKUE U MATHUTHBIC

bubnuoreka [IOK
https://m.edsoo.ru/ff0acb14
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sBieHusa"

67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1 bubnnorexa [LIOK
o teme "TeruioBsle siBineHNs" https://m.edsoo.ru/ffOaccSe
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsbI€ siBlIeHUS"
BIIEE KOJIMUECTBO YACOB I1
ObII] O CTBO HYACOBIIO 68 145

[NPOI'PAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosnyecTBOo yacoB DJIeKTPOHHBbIE
Ne Jlara nu(ppoBLIE
Tema ypoka Kourpoabnuble | IlpakTnyeckue dp
n/n Bcero H3y4eHHs = o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl

1 MexaHnueckoe JBUKEHHUE. 1
MarepuanbHasi TO4Ka

5 Cucrema orcueTta. OTHOCUTEIIBHOCTh 1 bubmuoreka [IOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IPAMOTIUHENHOE bub6mmoreka [IOK

3 1
JBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE

4 nBikeHue. CpeaHssi © MTHOBEHHAS 1
CKOpPOCTb

5 [IpssMonHENHOE PaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBUKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBUKECHHUS. 1
I'paduk ckopoctu
JlaGopaTopHas padota "Ormnpenenenue

7 YCKOPEHHS Tea Mpu 1 1 bu6nmnorexa [IOK
PaBHOYCKOPEHHOM JBHKEHUU IO https://m.edsoo.ru/ff0adb18
HaAKJIOHHOM uiockoctn"

8 CBoboanoe najnenue tei. OnbIThl 1
Tlanues

9 PaBHOMEpHOE ABHKEHUE TIO 1 bubmmoreka LIOK

oKpy)HOCTH. [lepnon n yacrora

https://m.edsoo.ru/ff0ael76
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oOpamenus. Jlnneiinas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
1 [Tepssiii 3axon HetoToHa. BekTop bubmmoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bu6nuoreka [IOK
12 .
PaBHozelicTByrOImas cuia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akoH HetoToHa. bu6nmorexa [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aau Ha mpuMeHeEHUE bu6nuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
but6mmoreka [IOK
15 Cra ynpyrocth. akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay o reme «Cuia
YIIPYTOCTH
17 JlaboparopHas pabota «OnpeneneHue bu6nmoreka [IOK
JKECTKOCTH IPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmunoreka [IOK
18 Cua Tpenns https://m.edsoo.ru/ff0af738
Pemenue 3amayd no teme «Cuia bubmuotexa [IOK
19
TPEHUA» https://m.edsoo.ru/ff0afa26
JlabopaTtopHast padota "Onpenenenue bu6nmnoreka [IOK
20 "
Kod(puImeHTa TpeHMs CKOIBKCHUS https://m.edsoo.ru/ff0af8be
Pemenue 3anau no reme "3axo
21 HLIIHOTI:)I:Ia CIIl/IJII; o NE)CTI/I CI/EIIJ; bubmorexa LOK
" YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPEHUs
29 Cuia TSDKECTH ¥ 3aKOH BCEMUPHOTO bu6nunorexa [IOK

TATOTCHUA. YCKOpCHI/IC CBO6OI[HOF (6]

https://m.edsoo.ru/ff0af044
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HaJcHAs

Ypoxk-konpepenuus "JBuxxenue Ten

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conueunas cucrema). ['anaktuku"
Pemenue 3anau no reme "Cuna
bubmuoreka [JOK
24 TSOKECTH Y 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
o5 IlepBast KocMu4ecKas CKOPOCTb. bu6nmorexka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHOM TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 P ccite ép . bubmuorexa [IOK
aBHOBECHE TBEPAOIO Tella C
NI P https://m.edsoo.ru/ff0afe36
3aKpEIUICHHOW OCHIO BpAIIICHUSI.
MowmenT cuibl. LieHTp TshkecTr
PaBHOBeCHE MaTEpUAIBHONW TOUKH.
AOGCOJIFOTHO TBEPI0E TEJIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpETJICHHOM OCBHIO BpAIlICHUS.
MowmenT cuibl. LleHTp TsoxecTn
28 Pemenue 3ama4 no teme "MomMeHT but6mmoreka [IOK
cuibl. LleHTp TsxecTH" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOIBHOM paboTe 1mo
29 TeMe "MeXaHNYECKOE ABUKEHUE bubmmorexa [OK
N | ' https://m.edsoo.ru/ff0b0408
B3aumopnenictue ten
KonTponbHas pabota o teme
30 "Mexameckoe crie bubnnoreka IIOK
XaHWYECKOE JIBFDKECHUE.
N " https://m.edsoo.ru/ff0b06ec
B3aumoperiictBue ten
31 Nmnynbe Tena. Umnynse cuibl. 3aK0oH bub6mmoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHMsI UMITYJIbCa. YIIPYroe U
HEyNpyroe B3auMoJEeHCTBHE

https://m.edsoo.ru/ff0b07fa

Penrenne 3amay mo reme "3akoH

bubmuoreka [IOK

32
COXpaHEHMsI UMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuorexa [IOK
34 M
CXaHUCCKas padoTa U MOUHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa CuiIbl TSHKECTH, CHITBI but6mmoreka LIOK
35
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KEHUU TeJa 10
TOPU30HTAJIBHOM TOBEPXHOCTH
37 CBsi3b HEPTUH U PAOOTHI.
[ToreHumanpHas s3HEprus
Kunetnueckas sneprus. Teopema o bu6nmorexa [IOK
38 N
KMHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MeXaHUKe
40 JlaboparopHnas pabora «/3yuenue bu6nmoreka [IOK
3aKOHA COXPaHEHMS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KomnebaTeapHoe ABUKCHUE U €TI0 bubmuorexa [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOaHus. bubmmoreka [IOK
Breinyxxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTU4eCcKuil U MPYy>KUHHBIN

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
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44

Ypok-uccienoBanue «3aBUCUMOCTh
neprozaa KoeOaHui OT JKECTKOCTH
HNPYXKUAHBI U MACCHIL TPy3a»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHHIX

46

JlaboparopHas pabora «OmnpeneneHue
YacTOTHI M IEPHOIa KOJcOaHHi
NPY>KHHHOT'O MasSTHUKA

bu6mmnoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopnast padota «I[IpoBepka
HE3aBUCHUMOCTH ITePHOIa KOIeOaH
rpy3a, MOJBEHICHHOTO K HUTH, OT
MacChl Ipy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BosiHbl. CBOMCTBA
MeXaHU4eCKuX BOJIH. [IponosibHbIC 1
TIOIEPEYHbIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepeHuus "MexaHndyeckue
BOJIHBI B TBEPJIOM TeEJIE.
CeiicMuueckye BOJTHbI"

50

3Byk. PacnipocTpaneHue u oTpaxxeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

53

I'poMKOCTB 3BYyKa 1 BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHbepeHius "YIbTpa3ByK U
uHPa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[MonroroBka Kk KOHTPOJIBHOU paboTe 1O

bubmuoreka [IOK
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TeMe "3aKOHbI COXPaHEHUS.
Mexaanueckue KoieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTponbHas pabota no teme

55 "3akoHbI coxpaHeHus1. MexaHn4YecKue
Kosie0aHus U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bu6nuoreka [IOK
DJIEeKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOIACTBA 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepennus "kana
58 AJEKTPOMATHUTHBIX BOJIH. bu6nuoreka [IOK
Hcrnonbs3oBaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JUIA COTOBOM CBA3U"
Vpoxk-uccnenoBanue "M3yyeHue
. bu6nmorexa [JOK
59 CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMITBHOTO TestepoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTBI U ITTUHBI AIEKTPOMAarHUTHOM
BOJTHBI
DJIeKTpOMarHuTHas IPUpPOIa CBETa.
61 C P B Pip . bu6nmorexa [IOK
KOpOCTh cBeTa. BomHOBEIE CBOICTBA
p https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceta. [Ipsamonnneiinoe
62 ACIPOCTPAHCHUE CBETA. 3aTMCHHS bubmorexa [IOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKOH OTpa)KeHUS CBETA. 3epKaia.
63 PCIHCHI/IePSa,Z[a‘{ Ha HpI/IMeHSHI/Ie Bubmiorexa OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6nmoreka [IOK
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MMPCJIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[lostHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHUE TTOJTHOTO BHYTPEHHETO Brbmmorexa [IOK
https://m.edsoo.ru/ffOb3c5¢c
OTPaKEHHsI B ONITUYECKUX CBETOBOJAX
Jlaboparopnas padora "MccnenoBanue
66 3aBUCUMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJICHUs Ha
rpa”uie "Bo3ayx-crexio""
VYpok-koudepennus "Mcnonp3zoBaHue
67 MIOJTHOTO BHYTPEHHETO OTPasKEHHUSI:
CBETOBOJbl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 JIunzel. OnTHYeckas cuia JUH3bI httos://m.edsoo.ru/ffOb3F2c
. bu6nmorexa [JOK
69 [MocTpoenne n300paKeHMIA B JIMH3AX https://im.edsoo.ru/fobA44a
JlaboparopHas pabota "Omnpenenenue
70 q)OKyEHOFI(; paCfTOSIHI/Iﬂ u OETiquKOﬁ Bubmmorexa [IOK
_ https://m.edsoo.ru/ff0b4206
CHJIBI COOMparoIei JTMH3HI"
7 Ypok-koHpepeHmus "OnTuyeckue bu6nuorexa [IOK
JIUH30BBIE TPHUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTUYecKas cucTemMa. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JledekTs
3penusi. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBeTa B CIIEKT.
74 Oneitel HetoToHa. Croxenue bubmmoreka [IOK

CIEKTpaJIbHBIX 1[BeTOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 110
pasyioKeHuIo 0eJI0ro cBeTa B CICKTP U

bubmuorexa [IOK

75
BOCHPHATHIO HBCTA LIPEAMETOR [IPH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbBIE
bunbTpeI"
Ypok-tipaktukym "BosiHOBbIE
76 CBOMCTBA CBETA: IUCIICPCHS,
uHTepdepeHIys 1 qudppakuus”
77 OmnsiTel Pezepdopaa u mianerapHas bu6nmorexa [IOK
MOJIENIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [loctynarsr bopa. Monens atoma bopa
Hcnyckanue v MOTJIONICHHE CBETa
79 aromoMm. KBanTbl. JInneiiyaTeie bubmmorexa [IOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypoxk-tipaktukym "HabnroneHue bubmuotexa [IOK
80 "
CIIEKTPOB UCITYCKaHHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BHUIBI bubmmorexa IOK
A g https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHOT0 s11pa. Hyknonnas bu6nuoreka [IOK
MOJEb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAILECHUS. bu6nmorexa [IOK
H3oromnsl https://m.edsoo.ru/ff0clal4
84 Pemienue 3agau 1o reme: bubmuoreka [IOK
"PagnoakTUBHbBIE TpEeBpaLIeHUS " https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
VYpoxk-koHdpepenuus "PaaroakTuBHbIE
P (eperu 8 butmmoreka [IOK
86 U3JTyYCHUS B IPUPOJIE, METUITIHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuyu. 3aKOHbI
COXpaHEHHUs 3apsiJOBOTO U MacCOBOTO
qucen

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBA3M aTOMHBIX siaep. CBA3b
MaccChl U SJHEPrUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3aau o teme "Snepueie
peaxuu”

90

Peaknuu cuHTe3a M IENCHUS sEp.
NcTtounuku sueprun CosHua 1 3B€3]1

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepuas
JHeprertuka. Jlencreus
PaJMOAKTUBHBIX U3yYCHUI Ha KUBbIE
OpraHu3MbI"

92

[loaroroBka Kk KOHTPOJIBHOU paboTE MO
TeMe "DJIEeKTPOMarHUTHOE TIOJIE.
DNEKTPOMAarHUTHbIE BOJIHBI.
KBanToBbIE siBIEHUS"

butmmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota o teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbI€E siBIEHUS"

94

[ToBTOpeHue, 0600IIEHNE.
JlabopatopHbie pabOTEHI IO KypCy
"B3aumonencreue ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 0606meHue. Pemenue
pacYeTHBIX U KAYeCTBEHHBIX 33724 110
teme "TeruoBbie mpouecch”

bubmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, o6o0ueHue. Pemenne

bubmuoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ TemnoBbix gABurareei"

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, o600meHue. Pemenue

bubmuorexa [IOK

97 pacqe"THLIX U Ka4eCTBEHHBIX 3az'['aq o 1 https://m.edsoo.ru/f0c2b30
teme "KII/] anekTpoycTaHOBOK
[ToBTOpenue, obodIICHKE.
98 JIaGopaTopHble pabOTHI IO KYpC 1 1 bubmorexa LIOK
" PaTOPHAIEP | pey https://m.edsoo.ru/ff0c2c52
CBETOBELIE SABJIEHUSA
ITosTOpenue, 060061IeHNE. PaboTa ¢
99 TeKCTaI;II/I o TeMe I'{13::11<0HI)1 1 bubmmorexa TIOK
" https://m.edsoo.ru/ffOc2d6a
COXPaHCHHS B MEXaHHKE
[ToBTOpenue, o60bmeHue. Pabora ¢
100 TekcTamu 1o teMme "Kosebanus u 1 Bubmorexa OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, 06001menue. Pabora ¢
101 TCKCTaII\)/II/I 0 TeMe {-'HCBCTOBLIC 1 bubmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHToBas u 1
saepHas Gusnka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOI'PAMME



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




IMPOBEPSIEMBIE ITPE/METHBIE PE3YJIbTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMbBI OCHOBHOI'O
OBILIETO OBPA30OBAHUS

7 KIIACC

Kon
MPoBePsAEMOro
pe3yJabrara

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

11

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pas3inyaTth ABJICHHUA MO OMNHUCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4Yucie (U3NYECKUE SBICHUS B MPHUPOJIE,
IpU 3TOM NEePEeBOJIUTh MPAKTUUYECKYIO 33]]auy B Y4eOHYIO, BBIIEISATH

CYILECTBEHHbIE CBOWCTBA (MPU3HAKH) PUIUYECKUX SABJICHUN

14

ONKCHIBATh H3YYEHHbIE CBONCTBA Tel U (PU3UYECKHE SIBICHMUS,
UCHONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYUH, WX
0003HaYeHUs U €UHUIIBI PU3UUECKUX BEJIIUYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIHMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKM  M3YYCHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILI€CKI/IX BCIIMYUH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl U3Y4YEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
GopMyIHpPOBKY 3aKOHAa M 3amHUChIBaTh €ro  MaTeMaTH4YecKoe

BBIpAKCHUC

1.6

OOBACHATH (PU3UYECKUE SIBICHUS, NIPOLECCH U CBOWCTBA TEN, B TOM
4yucjie M B KOHTEKCTE CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYUHHO-CICIACTBCHHBIE CBS3U, CTPOUTH
oOBsicHeHHe w3 | — 2 JOTWYecKMX WIaroB ¢ omopoi Ha | — 2
M3YYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA HITH

3aKOHOMEPHOCTH

1.7

pemate pacyeTHbie 3ama4u B 1 — 2 nedcTBUsI, UCTIONB3YS 3aKOHBI H




(bopMyIbl, CBsI3bIBAIONIE (PU3NUECKUE BEJIMYUHBI: HA OCHOBE aHAJIHM3a
YCIIOBHSL 3a/1auydl  3allUChIBATh KPAaTKOE YCIOBHE, IMOJICTABIISATH
bu3HYecKre BEIUYUHBI B (POPMYIIBI M MIPOBOAUTH PACUCThI, HAXOIUTh
CIIpaBOYHBIC TAHHEIC, H€O6XOJII/IMBIC JJId pCHICHUA 3aJa4, OLICHUBATh

PEATUCTUYHOCTD NOJTYUCHHON (PU3HUECKOM BETMIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIU
(GU3MYECKUX METOAOB, B ONHCAHUU WCCICJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh u
WHTEPIPETUPOBATh TMOJIYYEHHBIH pE3yNIbTaT, HAXOAUTh OIIMOKU B

XO0A€ OIlbITa, OCJIaTh BBIBOALI 110 €TI0 PE3yIbTaTaM

1.9

NPOBOIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUCCKUX SIBICHUH WU
GU3MYECKUX ~ CBOWCTB  Tel:  (opMylIupoBaTh  MpPOBEpsSEMbIC
OpPEINONoKEeHUs, CcOoOUpaTh  YCTAHOBKY W3  MPEJIOKEHHOTO

000py/0BaHus, 3aMUCHIBATh X0/ OIBITa U POPMYIUPOBATH BHIBOIBI

1.10

111

BBITIOJIHATH MPSIMBIE W3MEPEHUSI C HCIOJIH30BAHUEM AHAIOTOBBIX U
UQPPOBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C y4ETOM

3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHHH

MPOBOAWTHL  HCCIIEIOBAaHWE 3aBUCHUMOCTH  OJHOW  (hU3HUECKOM
BEJIMYMHBI OT JAPYroil C HCIONb30BAHUEM TMPSMBIX HW3MEPEHUA,
y4acTBOBaTh B IUJIAHUPOBAHUU YYEOHOTO HCCIEIOBaHUS, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUsI, CIIEAys MPeJI0KESHHOMY TIaHy,
bukcupoBaTh pe3yibTaThl IMOJYYEHHONH 3aBUCUMOCTH (PUBUYECKUX
BEJIMYMH B BHUJIC MPE/JIOKEHHBIX TaOIUIl U TpauKOB, J1eTIaTh BEIBOJIBI

0 pe3y/bTaTaM HCCIICIOBAHUS

1.12

IIPOBO/INTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYUH, CIETYS
MPEJIOKEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHUN coOupaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMOU

BCIIMYHWHBI

1.13

CO6J'II-O,Z[aTB IpaBujila TCXHHUKU 0e301acHOCTH npu pa60Te C

1ab0paTopHBIM 000pyIOBAaHHEM

1.14

yKa3plBaTh NPUHLMIBI  JEHCTBUS NPUOOPOB M  TEXHUYECKHX
YCTPOMCTB, XapaKTEpHU30BaTh IPUHUUIBl JIECUCTBUA H3YyYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIBI0 UX ONHCAHMS,
UCIIONB3YSl 3HaHMS O CBOiicTBaX  (U3MYECKUX SBJIEHUH U

HCOGXOI[I/IMBIG (’pnmqecxne 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJUTh TPHUMEPHl (HAXOAWTh HH(MOpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCIOJIb30BaHUs (DU3MUYECKUX 3HAHUH B IMOBCETHEBHON
KU3HM I8 oOecniedeHus: O€30IacHOCTH TNpHU  OOpalleHHH C
npuOoOpaMy U TEXHUUECKUMHU YCTPONCTBaAMH, COXPAHEHUS 3/10pOBbS U

COOJTIO/ICHHSI HOPM SKOJIOTUYECKOTO MTOBEICHHS B OKpY KaIoIIel cpene

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTEM CpPAaBHEHUS pPa3IUYHBIX HMCTOYHHKOB
BBIJICNIATh MH(OPMAIMIO, KOTOpas SIBJIAETCS MPOTUBOPEUMBON HIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3aJaHuH
Hay4YHONONYJSIPHYIO  JMTEpaTypy  (PU3MYECKOrOo  COJEp KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu VHTepHeT, BIaIeTh
IpUEMaMH KOHCIIEKTUPOBAHMSI TEKCTA, IpeoOpa3oBaHus HHGOpMauu

13 OHOU 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHUS
HA OCHOBE 2 — 3 WCTOYHHKOB HH(poOpManmuu (U3HYECKOTO
coJiepKaHUs, B TOM YHCIIEe MyOJUYHO JIeJaTh KPaTKUE COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Yy4YeOHBIX HCCIIENOBAaHUN, TPHU ITOM
rPaMOTHO HCTOJb30BaTh HM3yYCHHBIH MOHSATUWHBIM ammapar Kypca

(i)I/I?»I/IKI/I, COIIPOBOKAATh BBICTYIUICHUC npe:«:eHTauI/Ieﬁ

1.19

IIPU BBIMIOJTHEHUH YU4EOHBIX MPOEKTOB U MCCIIEIOBAHUN PacTpeaesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH 3aJja4aMH,
CIIEIUTh 3a BBHINNOJHEHUWEM IUIaHA NEeHCTBUM, aJeKBAaTHO OIEHUBATH
COOCTBEHHBIM BKJAaJ B JICATEIBHOCTh TPYIIBI, BBICTPAHUBATH

KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG ) YUYUTHEIBas MHEHHE

OKPYKaFOIIUX

8 KJIACC

Kon
MPoBePAEMOro
pe3yJabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh INOHATHUA

1.2

pa3iindath ABJICHHUA MO OMUCAHUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIbITOB, ICMOHCTPHUPYIOIIUX TaHHOC (1)I/ISI/ILI€CKOC SIBJICHUC

1.3

pacnio3HaBaTb MPOSBIEHUE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KalOIIeM MHpE, B TOM YHCiIe (PU3NIECKUE SBICHUS B MPHPOIE,
IIPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33/auy B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MTPU3HAKH) PU3UICCKUX SBICHUIA

14

ONKCHIBATh W3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, TPH OMUCAHUU MPABUIBHO
TpPakTOBaThb  (U3MYECKHH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHUs U eAUHULIB! (PU3NYECKUX BEIMUYUH, HAXOJUTh (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYIrHMMH
BEJIMYMHAMHU, CTPOMTh TIpadUKU  M3YYEHHBIX  3aBUCHUMOCTEH

(OUBUYECKUX BETMIUH

15

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOLECCHI,
WCIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMYyIMPOBKY 3aKOHAa UM 3alHChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKECHUE

1.6

OO0BSACHATH (PM3MUECKHUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud MPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPHUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHHUE U3 |
— 2 JOTMYECKUX IIaroB ¢ MOMoImbpl0 1 — 2 u3yueHHBIX CBOICTBa

(I)I/I3I/ILI€CKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3aKOHA WJIN 3aKOHOMCPHOCTH

1.7

pelaTh pacueTHbIC 3a7a4u B 2 — 3 JCHCTBHS, UCIOJIb3Ys 3aKOHBI U
dbopMyIibl, cBs3bIBAIOLINE (DU3HMUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/1a4Ml 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTATOK
JAHHBIX JUIl pELIeHMs] 3aJaud, BbIOMpATh 3aKOHBI U  (OPMYIHI,
HEOOXOIUMBIE ISl €€ pPEeLleHUs], MPOBOAUTh PAacUCThl U CPaBHUBATh
MOJIyYEHHOE 3Ha4YeHHe (PU3MYECKONM BEJIUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaTb HpO6HCMBI, KOTOpPBIC MOKHO PCIIWUTH IIPU TTOMOIIU
(I)I/I3I/I‘-ICCKI/IX MCTOHOB, UCTIOJIB3YA OIMMCAHUC UCCIICAOBAHUS, BEIACIIATD
MMPOBCPACMOC MPCAIIOJIOKCHUC, OUCHHUBATL MPABUIIBHOCTL TITOPAAKA

IMPOBEACHUA UCCIICOOBAaHUA, ACJIATh BBIBOABI

1.9

MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (HU3UYECKUX SIBICHUN WIN
¢u3nyeckux ~ CBOMCTB  Ten:  (OpPMYyJIUpOBAaTH  IMPOBEPSIEMBIC

NpPEANoNoXKeHNsl, CcoOupaTh  yCTAaHOBKY M3  MPEIJI0KEHHOTO




060py,I[OBaHI/I$I, OIIMCBIBATh XO/ OIIbITa 1 (bOpMy.]'IPIpOBaTB BBIBOJbI

1.10

BBIIIOJIHATh IPSMBIE M3MEPEHUs C HMCIOJb30BAHUEM aHAJIOTOBBIX
npruOOPOB U JATYMKOB (PU3NIECKHUX BEIMYHH, CPABHUBATH PE3YIIbTATHI

U3MEpEHUIl ¢ y4ETOM 3aJjaHHON a0COIIOTHOM MOTPEIIHOCTH

111

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBATh MCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIOJHSATH
U3MEpeHus, cienysd  NpeIoKEeHHOMY  IUIaHy,  (DUKCHPOBaTh
pe3ynbTaThl MOJYYEHHONH 3aBUCUMOCTH B BHUJE TaOiUL U IpaduKoB,

JACJ1aTb BBIBOJbI ITO PE3YyJIbTaTaM UCCIICAOBaHUA

1.12

INPOBOJAUTH  KOCBEHHbIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEJIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciedays TPEMIOKEHHOM WHCTPYKIMH, W BBIYUCIATH 3HAYCHHE

BCJIIMYNHBI

1.13

coOimoaTh MpaBWia TEXHUKM Oe3omacHOcTH mpu  pabore ¢

71a00paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTCPU30BaTh MPHUHIUIIBI JIEHCTBUSA HU3YUCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha WX OIKMCAHUSA, HCIIOJIb3Y:
3HAHUSI O CBOMCTBax (I)I/ISI/ILICCKI/IX SIBICHUM U HCOGXOZ[I/IMBIC

(I)I/I3I/ILI€CKI/IG 3dKOHOMCPHOCTH

1.15

pacrno3HaBaTh MPOCTble TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE
npuOOpPBI IO CXEMaM U CXeMAaTUYHBIM PUCYHKAaM, COCTaBIISITh CXEMBbI
ANEKTPUYECKUX TEMeld C TIOCIEAOBATeIbHBIM M MapajljIeIbHBIM
COEIMHEHUEM  JJIEMEHTOB, pasjiuyas  YCJIOBHble 0003HAauYEHUS

9JICMCHTOB 3JICKTPHUYCCKUX enei

1.16

OPUBOIUTH TMPUMEPHl (HAXOIUTh WHPOPMALMI0O O TpUMEepax)
MPAKTHYECKOTO MCIOIb30BaHMs (DU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HU Jiig  obOecriedyeHus: 0Oe30MacHOCTH Tpu  oOpamieHuud ¢
npudopaMu U TEXHHUYECKUMH YCTPONCTBAMU, COXPAaHEHUS 310POBbS U

CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYCCKOT'O MOBCACHUA B oxpyxcaromeﬁ cpenc

1.17

OCYIIECTBIISATH MOUCK MHPOpMAIK (U3NUECKOTO COACPKAHUS B CETU
NHTepHeT, Ha OCHOBE HMMEIOMIMXCS 3HAHUM W NYyTEM CpPaBHEHUS
JOIIOJIHUTCIIBHBIX HCTOYHHUKOB BBIICIIATH I/IH(bOpMaHI/IIO, KOTOpas

ABIIIETCS IPOTUBOPEUUBOMN WIIM MOXKET ObITh HEOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIpxn  BBIIOJIHCHHUHU y‘IG6HLIX SaI[aHI/Iﬁ Hay4YHO-




MOMYJISPHYIO JIUTEPaTypy (U3MUECKOro COAEpX aHHs, CIPAaBOUHBIC
MaTepuaibl, pecypchl ceTu HTepHeT; Biamerp MNpHUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusl UHGOPMALIMUA U3 OJHON

3HAKOBOM CUCTEMBI B PYTYIO

1.19

co31aBaTh CO6CTBCHHI)I€ IMUCBbMCHHBIC U KPATKHUEC YCTHBIC C006HICHI/I$I,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJIEp)KaHHUsA, B TOM 4YHUCIE IyOJIMYHO TNPEACTABIATh PE3YIbTaThl
MPOEKTHON WM HCCIENOBATENbCKONW JIEATeTbHOCTH, TMPU STOM
rPaMOTHO HCTOJb30BaTh HM3yYCHHBIH MOHSITUWHBIM ammapar Kypca

(i)I/I?:I/IKI/I, COIMPOBOXKIATDb BBICTYIJICHHUC Hpe3eHTaI.[Heﬁ

1.20

IIPYU BBIIOJHEHUH Y4YEOHBIX IMPOEKTOB M HCCIEAOBAHUN (PU3HUECKUX
MIPOLIECCOB pacHpeliessiTh 0053aHHOCTU B TPYMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBINOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJE€KBATHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JCATEIBHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICHCTBHE,  TPOSIBISAS  TOTOBHOCTh

pa3pemiath KOHDIUKTHI

9 KJIACC

Kon
MPoBePsAEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHUA

1.2

pas3iinuath ABJICHHUA IO OMNHUCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SABJICHUC

1.3

pacrio3HaBaTb TMPOABIICHHUC HN3YUCHHBIX (bI/I3I/I‘leCKI/IX SIBIICHUN B
OKpYyKaroumemM MHUpe, B TOM YHUCIIC (I)I/ISI/I‘IGCKI/IC SABJICHHUA B IPHUPOIC,
IIpHu 3TOM MECPCBOJAUTL IPAKTUUCCKYIO 3aaa4y B yqe6Hon, BBIJICIIATH

CyIIIeCTBEHHBIC CBOMCTBA (MpU3HAKH) GU3UIECKUX SIBICHUN

14

ONKCHIBATh H3YYEHHbIE CBOMCTBA Tel U (PU3UYECKHE SBICHMUS,
UCHONB3YS (DU3MUECKHE BEJIWYMHBI, NPU ONUCAHUM MPABUIBHO
TPaKTOBaTh  (U3WYECKHA  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHUS ¥ eMUHUIBI (PU3NIESCKUX BEIWYHH, HAXOIUTh (DOPMYIIBL,

CBS3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIMYUHY C JPYTUMH




BCIIMYNHaAMU, CTPOUTH rpa(b HKH HN3YUCHHBIX 3aBHCHMOCTEH

(GUBUYECKUX BEIUIUH

15

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3UYECKHE SIBJICHHUS M TPOIECCCHI,
WCTOJb3ysl HW3YyYECHHBIE 3aKOHBI, TpPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHAa UM 3alHChIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKECHUE

1.6

00BSCHATh (I)I/I3I/ILIGCKI/IG MponecCol U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa:
BBIABJIATE HPUYNHHO-CICIACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2
— 3 JIOrHYeCKUX IIaroB ¢ IIOMOIIBIO 2 -3 HU3YUYCHHBIX CBOMCTBaA

buznyeckux sBJICHUH, PU3NUECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacyeTHbIC 3a7avyd (omuparomuecs Ha cuctemy m3 2 — 3
YpaBHEHHUI), HCMONb3yd 3aKOHbl U  (OpMynbl, CBS3bIBAIOLIUE
¢usznyeckue BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJlaud
3alUChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOUIME  WJIU
M30BITOYHBIE JaHHBIC, BEIOUPATH 3aKOHBI U (DOPMYIBI, HEOOXOAMMEIE
JUIsL peleHusl, IPOBOAMTH Pacye€Thl U OLEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAYCHUA (I)I/I3I/ILIGCKOI71 BCIIMYHHBI

pacro3HaBaTb Hp06JICMBI, KOTOPBIC MOXXHO pPCHINTbL HpPHU MITOMOIIN
(I)I/I3I/ILI€CKI/IX MCTOHOB, UCTIOJIB3YA OIMUCAHUC UCCIICAOBAHUS, BEIACIIATD
MMPOBCPACMOC MPCAIOJIOKCHUC, OLUCHHUBATH IIPABUIIBHOCTH IIOPAJAKA
MNPOBCACHUA HMCCICAOBaHUA, OCJIaTb BbIBOJbI, HWHTCPIPCTUPOBATDH

pe3yJIbTaThl HAOJIOACHUI U OIBITOB

1.9

NPOBOJIUTHh OMNBITHI 1O HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(GHU3MUECKUX CBOWCTB TEN: CAMOCTOSITEIbHO COOMpATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHMs, ONUCHIBATH XOJ OIbITa U €ro

pe3yinbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUH,
onpeneNsis CpelHee 3HaueHUe H3MepseMoi BelndMHBI ((hOoKycHOE
paccTosiHMe coOMparomeil JMH3bI), 00OCHOBBIBaTH BBIOOP CHOCO0a

u3MepeHus (M3MEPUTENLHOTO Mproopa)

111

IPOBOJUTh HCCJIENIOBaHME 3aBUCUMOCTEH (M3NYECKUX BEIMYUH C
UCMOJIb30BaHUEM NPSAMBIX W3MEPEHUH: IUIAHUPOBaTh HCCIEI0BaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTAThI

HOHy‘IGHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘-I€CKI/IX BCJINYNH B BHJ/C Ta6J'II/IHI/I




Fpa(bI/IKOB, JACJIaTh BBIBOJbI 110 PE3YyJIbTaTaM UCCJIICAOBAHUS

1.12

IPOBOAUTh  KOCBEHHbIE  HM3MEpPEHHMs]  (PU3NYECKUX  BEJIMYMH:
TUTAHUPOBATh M3MEPEHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIIOJHATE W3MEPEHHUs, CIEeAys MNPEIIOKEHHOW HWHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI W AHAJIU3UPOBATH IIOJIyYECHHBIC

PE3YNBTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,Z[E[TB paBujia  TCXHHUKU 0e301acHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKH M3YYEHHBIX (PU3MUECKHX MOjeseil:
MaTepuagbHas TOUKa, a0COIOTHO TBEPJIOE TEJIO, TOUCHHBIN UCTOYHHUK
CBeTa, JIy4y, TOHKas JMH3a, IMUIaHEeTapHas MOJEIb aToMa, HYKJIOHHAs

MOJIEJIb aTOMHOTO sipa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX ONMUCAHUSA, HUCIOJIB3Ys
3HaHUS O CBOMCTBax (U3MUECKUX SBICHUH H HEOOXOAUMBIC

(I)I/I3I/I‘{CCKI/IC 3dKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMblI W  CXCMATHUYHBIC PUCYHKH  HU3YYCHHBIX
TCXHUYCCKUX YCTPOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TEXHOJIOTHYCCKUX IPOUECCOB IIPU PCHICHUU y‘Ie6HO'HpaKTI/ILIeCKI/IX
3a/la4, OIITUYICCKUC CXCMBbI IJIA ITIOCTPOCHHUA H306pa)l(eHHfI B INIOCKOM

3epKaje u coOuparoniei IH3e

1.17

NPUBOJUTH TNpUMEPHl (HaXoAWTh HWHGPOPMALMI0O O TMpUMepax)
MPAKTUYECKOI0 MCIOIb30BaHMs (PU3MUECKUX 3HAHUN B NTOBCEIHEBHOM
KU3HM JUIA  o0ecriedeHus: 0e30MacHOCTH Tpu  OOpalieHuu ¢
npuOopaMy U TEXHUUYECKUMHU YCTPONCTBaAMH, COXpPAHEHUS 310pOBbS U

cOOIOICHNSI HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPYKAIOIIIEH cpejie

1.18

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3HMUECKOTO COAECPIKaHUS B CETH
WuTtepHeT, caMocTosTeNbHO (OpMYIHpys IOMCKOBBIM  3arpoc,
HaXOAUTb IIYTHM  OIpPENENEHUS  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHPOPMALIMM HAa OCHOBE HMEIOIIMXCS 3HAHUH M JIOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIONIb30BaTh TPU  BBHIMIOJHEHWHW Yy4YE€OHBIX 3aJaHUd  HAy4dHO-
MOMYJSIPHYIO JIUTEPATYPy (U3HUECKOTO COACPKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl ceTtd VHTepHeT; BianeTb NpuUeMaMu

KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHusl HHGOpPMALIMU U3 OJHON




3HAKOBOU CHCTEMBI B JPYTYIO

1.20

co3JaBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe WH(POpPMAIIMA W3 HECKOJIBKAX HWCTOYHHKOB (PU3NIECKOTO
CoJiepKaHUs, MYOJIMYHO NPEJCTaBIATh PE3yJabTaThl MPOEKTHOW WM
UCCIIEAOBATENIBCKOM  JEATEIBbHOCTH, IPH  3TOM  I'PaMOTHO
HCIIOJIb30BaTh U3YUYEHHbIN MMOHATUMHBIN alliapaT U3y4aeMoro pasjiena
(GU3MKKH M COMpPOBOXAATh BBHICTYIUICHHE Mpe3eHTAalUel C y4eToM

0CcOOeHHOCTEN AYAUTOPUH CBEPCTHHUKOB

121

IPU BBINIOJTHEHUH Y4Y€OHBIX MPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX
MIPOIIECCOB PACTIPENCISITh 00SA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJIEHHBIMM 3aJayaMH, CJIEOWThL 3a BBIINOJHEHHEM IUIaHA
JNEUCTBUMA W KOPPEKTHPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJAJ B JCSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOG BSaHMOHeﬁCTBHC, HpOS[BJ'ISISI TOTOBHOCTH

paspematb KOHGIUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsiemMble 1eMEHTBHI COIEPKAHUS

®U3UKA U EE POJIb B IO3ZHAHUM OKPYXXAIOIIEI'O MUPA

11

®dusnuka — Hayka O TMpUpoAe. SIBIEHUS NPUPOABIL.
@dusnueckue  SBICHUS:  MEXAHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

12

Omnueckue  BenUUMHBL — M3mepenme  uzmueckux
BenmnunH.  ®Dusnueckue  mpubOopsl.  [lorpemHocTs

n3MepeHnil. Mexx1yHapoaHas CUCTEMa EIUHUIL

13

EcTecTBeHHOHAyUHBIN METOJ TO3HAHUs: HAOJIOJCHUE,
MMOCTaHOBKAa HAYYHOT'O BOMNPOCA, BBIIBUKECHHE THIIOTE3,
OKCIIEPUMEHT T0 TIPOBEPKE THUIIOTE3, OOBICHEHUE

HaOJII0aEMOT0 SIBJIEHUS

14

Onucanue (I)I/ISI/I‘-IGCKI/IX SIBIICHHH C MOMOILBbIO MOJAEIEH

15

[pakTuyeckue paboOTHI:

#iH#Par#H##113Mepenne pacCTOSTHUM.
#HiH#HPar###l3Mepenre 00bEMa KUJIKOCTH M TBEPAOIO
Tena.

###Par###0Onpenenenue pasMepoB MajibIX Tell.
#HHPar###l3mMepenne  TemrepaTypbl  TIPU  [TOMOIIA

KHUAKOCTHOI'O TCPMOMCETpPA U JaTUUKA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEAEHUA O CTPOEHMHN BEHLIECTBA

2.1

##HtPar#H##CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasMepsl. OneIThl,  J10Ka3bIBAIOIINE JIUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

HiH#Par### ]| BrokeHue YaCTHI[  BEIECTBA. CBs3b
CKOpOCTH  JBIDKEHHS  YacTUIl C  TEeMIepaTypoil.

bpoynoBckoe asuxenue, nuddysus

2.3

BSaHMOﬂeﬁCTBHC YaCTHIL BCIICCTBA: ITPUTAKCHUC U

OTTAJIKUBaHUC




#H##Par### ArperaTHple COCTOSHMS BEIIECTBA: CTPOCHUE

ra3oB, *XHMJKOCTEH M TBEPIbIX (KPUCTAJUIMYECKUX) TeJl.

24 B3anmocCBsI3p MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX W WX ATOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTrueckue pabOTHI:
###Par###O1eHKa THaMeTpa aToMa METOJIOM PsJIOB (C
ucrnosnb3oBanueM Gororpaduii).

2.6 HHHPar###ONIBITE o HaOJIFOIEHUIO TEILIOBOIO

paciipeHus ra3oB.
HHHPar###ONBITEI IO OOHAPYKEHUIO JIEUCTBHUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHME U B3AVMOJEVICTBYE TEJ

31 MexaHuueckoe JBUKEHUE. PaBHOMEpHOE 51
' HEpPaBHOMEPHOE JBIKCHUE
HH#Par##CKopocTb. Cpennss CKOPOCTb pu
3.2 HEPAaBHOMEPHOM [IBIDKEHUH. Pacuer myT M BpeMeHU
JBIDKEHUS
SBneHne mHepuMH. 3aKOH WHEpUUH. B3aumopeicTBue
3.3 TeN KaK MPUYMHA W3MEHEHHS CKOPOCTH JABMKEHHUS TeJl.
Macca kak Mepa MHEpTHOCTH TeJia
34 ###Par### InotHOCTh BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJICKYJ B IUHUIIC 00bEMa BEIIECTBA
3.5 Cuna Kak XapakTepUCTHUKA B3aUMOJECHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILIBIO IMHAMOMETpa
37 #H##Par###SIBnenne TAroTeHUa U cuia TsokectH. Cuna
' TSOKECTH Ha APYrux ranerax. Bec tena. HeBecomocth
28 Cuna tpenusa. TpeHHe CKONBXKEHHS M TPEHUE IOKOA.
' TpeHue B npupoie U TEXHUKE
3.9 ##HPar#H##Cro)keHne Cui, HaIpaBJIEHHBIX MO OJTHOM
' npsiMoid. PaBHoaencTByromas cun
3.10 [IpakTuyeckue paboTHI:




OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO  JBH)KEHUS
(wapuka B KMIKOCTH, MOJEIHU  IJIEKTPUUECKOro
aBToMOOWISI W Tak pnainee). OnpezaeseHue CpemHen
CKOPOCTH CKOJIbXEHHs Opycka WIM IIapuka Io
HAKJIOHHON  1uiockocTH. OrmnpeneneHue  MIOTHOCTH
TBEPAOIO Tena. OnbIThI, J€MOHCTPHUPYIOIIUE
3aBHCHMOCTBH pacTshKeHUs (Aedopmanuu) MpyKUHBI OT
OPWIOKEHHOW Ccwibl.  OMBITB,  JEMOHCTPUPYIOIUE
3aBHCHMOCTB CHJIBI TPEHUs CKOJIBKEHHS OT Beca Tela U

XapaKkTepa COIpUuKaCaroOmunuxcsa HOBerHOCTeﬁ

dusnyeckue ABICHUA B MpUupoAC: MPUMCPLI IBUKXCHUA C

3.11 Pa3TUYHBIME CKOPOCTSIMH B )KWBOW M HEXXHMBOU MTPUPOJIE,
JIeHCTBUE CHIIBI TPEHHS B TIPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETP, MOJIIUITHUKN

JIABJIEHME TBEPJBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

JaBnenne TtBEpaoro tena. CrocoObl yMEHbBLIEHUS U

YBCIMYCHUA NaBJIICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHA Ia3a OT O6’BéMa,

TeMIIEpaTypbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, XUJIKOCTAMH H

razamu. 3axoH Ilackana. ITHneBMaTHuecKkye MaIHbI

44

3aBHCHUMOCTE JaBJICHUA KNOKOCTHU oT FJIY6I/IHI)I.
IMuapoctaTndeckuii mapagokc. CooOmarommecs: CoCybl.

FI/II[paBJII/I‘IGCKI/IC MECXaHU3MbI

4.5

Atmocdepa 3emin u atMocdepHoe naBienue. [IpuanHbl
CYIIIECTBOBAHMS BO3AYIIHOW 000m0uku 3emin. OTmbIT
Toppuuenu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS OT

BBICOTHI HAJl YPOBHECM MOPsL

4.6

Nsmepenue atmocdepnoro npasnenus. [Ipubopbr s

HU3MCPCHUMA aTMOC(i)epHOFO JaBJICHUA

4.7

JleiicTBME KUJKOCTH M Ta3a Ha MOTPYKCHHOE B HUX
Teno. BreltankuBaromass (apxuMmenoBa) Cwia.  3aKOH

Apxumena

4.8

IInaBanue Ten. Bo3nyxormaBanue




4.9

[TpakTHueckue paboOTHI:

HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT
00béMa TOTPYKEHHOM B KUAKOCTh 4YacTH Tela.
OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, TEHCTBYIOLIEH Ha
TENO0, TOrPY)KEHHOe B  JKHMIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TeJIO B JKUJAKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CHWJIBI, IEUCTBYIOLIEH Ha TEJIO B >KUIKOCTH, OT 00BEMa
NOTPYKCHHOM B JKMJKOCTh YacTH T€Jd U OT IUIOTHOCTHU
xuakoctu.  KoHcTpywpoBanue — apeomeTpa WM
KOHCTPYMPOBAaHUE  JIOOKM W  OINpEAeNeHHE e

TPY30MOABEMHOCTH

4.10

dusnueckue SIBIICHUSI B IpUPOAE: BIIASIHHE
aTMOC(EpHOTO JIaBJICHHsI Ha )KHBOW OpTaHU3M, IIJIABaHHE

pBIO

411

TexHuueckne YCTPOHCTBA: COOOMIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJOMNPOBOJA, THAPABIWYECKHNA Ipecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIITHOCTD, DHEPT YA

5.1 Mexanunyeckas pabora
52 MexaHudyeckast MOIITHOCTb
£ 3 [Ipocteie  MexaHW3MBI: pblYar, OJOK, HAKJIOHHAS
' iockocTh. [IpaBuiio paBHOBECHS pbryara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pbluara K OJIOKy
«3omotoe  mpaBwiao»  MexaHukd.  Koaddumnuent
55 M0JIE3HOT O JeNCTBUS MEXaHHU3MOB. [Ipoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorennuanbHast SHEPTUU Tea, MOJHATOTO HaJ 3eMiIeh
5.7 KuneTtndeckas sHeprus
£ g [TonHass MexaHWdeckas >Heprusi. 3aKOH HM3MECHEHUS U
' COXpaHEHHsI MEXaHUIECKON PHEPTUH
5.9 [IpakTrueckue paboOThI:




#iHPar#H##Onpenenenue pabOThI CUIBI  TPEHHS TIPH
PaBHOMEPHOM JIBJKEHUMM Tela MO TOPU3OHTAIBHOU
noBepxHocTU. MccnegoBaHue  yclIOBUM — paBHOBECHS
ppuara. Msmepenne KIIJI HakIOHHOW IIOCKOCTH.

N3yuyenune 3aKoHa COXpaHEHHS] MEXaHUUECKOW YHEPT U

duznyeckue SABICHUS B npupoac: pblyaru B TECJIC

5.10
YeJoBeKa
TexHuyeckue yCTpPOMCTBA: pblUar, IOABHKHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMblie 3JIEMEHTHI COAePKAHUS
pa3nena JjIeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOKCHHS  MOJICKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOCHHS BemecTBAa. Macca ©  pa3Mepsl
' Mosiekyn.  OmBITBI,  TOATBEPKIAIONINE  OCHOBHBIC
MOJIOXKEHHUSI MOJIEKYJIIPHOKMHETUYECKOI TeOpHH
Mogenn  TBEPAOTO, JKHAKOTO W Ta3000pa3HOTO
6.2 cocTossHUH BemiecTBa. Kpucrammmueckue u amop(dHbIe
Tena
OObscHEeHHEe CBOMCTB ra30B, JKUIKOCTEH U TBEPBIX TEI
6 6.3 Ha OCHOBE TIOJIOKCHUH MOJICKYISIPHOKHHETHICCKOM
TEOPHH
6.4 CMauuBaHuE U KallWJUIPHBIE SBICHUSA
6.5 TemoBoe paciinpeHue u cxxaThe
6.6 Temnepatypa. CBsi3pb TeMmeparypbl CO CKOPOCTBIO
' TETJIOBOTO JIBFXKECHUS YACTHII
6.7 Buytpennss sueprus. CrnocoObl H3MEHEHHsI BHYTPEHHEH
' SHEPrUU: TEIUIoNepeiaya U COBepILICHHE Pa0OTHI
6.8 Buner Tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIIHS,




U3JIy4eHHe

Kommuectso TEIJIOTHI. VaenpHass  TEIUIOEMKOCTH

6.9
BEIIIECTBA
TermmooOMeH W TeIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OanaHca
611 [InaBneHue u oTBEpAEBaHNUE KPUCTALITNYECKUX BEIIECTB.
' VY nenbHas TEmOTa IUIABIECHUS
[TapooOpa3zoBanne u  KoHAeHcanusa.  McmapeHnue.
6.12 Kunenue. VYpenpHas  Temiota mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATYPhl KUMECHHSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BrnaxxaocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeNbHas TEIUIOTa CrOPaHUs
[Mpuntuner  paboTel  TermmoBblx — apurateneit  KITJI
6.15 TEIJIOBOTO JABHUratTens. TeruioBble ABUTATENH W 3alUTa
OKpYKaroIIei cpebl
3aKOH COXpaHEHHUs U MPEBPAIICHUS IHEPTUU B TEIUIOBBIX
6.16
poreccax
[IpakTryeckue paboOTHI:
HHPart###ONBITBI IO  OOHAPY)KEHUIO JCHCTBHSI  CHIT
MOJICKYJIIPHOTO MIPUTSKEHUS.
#HH#Par###0ONbITBl  TI0  BBIPAIlMBAaHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHAPar###OnbITE 10 HaOJIFOIEHUIO TEILIIOBOT'O
6.17 pacuIupeHus Ta30B, JKUIKOCTEH U TBEPABIX TEll.

#H#HPar##Onpenenenue naBieHUs BO3yxa B OajuioHe
HINPHIIA.

HHH#Par##H#ONbIT, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
JaBJICHMsI BO3[yXa OT €ro o0beMa M HarpeBaHUs WU
OXJIAXKICHUSL.

H###Par###] [poBepka runore3bl JTMHEWHON 3aBUCUMOCTHU

JJINHBI CTOJIOHKA KUIAKOCTHU B TepMOMeTpH‘{eCKOf/'I




6.18

TpyOKe OT TeMrepaTyphbl.

#H#HPar#t#Habmonenue W3MEHEHHS BHYTpEHHEH
SHEpPruM Tela B pe3ysibTaTe TeIulonepeaayd U paboThl
BHEIITHUX CHUII.

##HPar#H#lIcciennoBanue SIBICHUA TEIIOOOMEHa IpHU
CMEIMBAHUM XOJOJIHON U TOpPsYEH BOJIBI.
HHPartH##OnpeneneHue KOJIM4ECTBa TEIIOTHI,
MOJIYYEHHOTO BOJOW MpHU TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM [IMTHHAPOM.

H#HHPartH##Onpenenenue YAETBHOW  TEMJIOEMKOCTH
BEILIECTBA.

#i#HParf##lccnenoBanue npouecca UCIapEHNUs.
#HHPart###OnpeneneHue  OTHOCUTENIBHOW — BJIAYKHOCTH
BO3/YyXa.

H#H##Par###OnpeneneHue yieabHON TEIJIOTHI IJIaBICHUS

Jpaa.

@usnyeckue SBICHUS B TPUPOJE: IOBEPXHOCTHOE
HATsOKCHUC W KallWUIAPHBIC ABJICHUA B HOPHUPOAL,
KpHCTa/UIBl B Ipupoje, u3nydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa30BaHUE POCHI, TyMaHa,

HWHCA, CHETA.

6.19

TexHuueckne  ycTpoWCTBa:  KalWULIPbl, MPHUMEPHI
WCIIOJIB30BAaHUSl KPUCTAIIOB, JKUJKOCTHBI TEPMOMETP,
JATYUK TEMIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, TUIPOMETpPBI, ICUXPOMETpP, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

7.1 DnekTpusanus Ten. J[Ba poaa 31MeKTpUYecKuX 3apsiioB
B3aumopeiictBue 3apsikeHHbIX Ten.  3akoH  KyioHa

7.2 (3aBUCUMOCTDH CHJTBI B3AaUMOJCUCTBHS 3aPSHKEHHBIX TEJT OT
BEJIMYUHBI 3aPS0B M PACCTOSHUS MEXKY TE€JIaMU)

73 Dnektpuyeckoe nosie. HanpsykEHHOCTh 31EKTPUUYECKOTO

I10JIA. HpI/IHI_[I/IH CYICPIO3UIHU IJICKTPHUCCKUX ToJIeH




(Ha KAYECTBEHHOM YpPOBHE)

Hocurenun snekrpuueckux 3apsioB. JeMEHTapHBII

74 anexTpuueckuid 3apsan. Ctpoenue atoma. [IpoBoaHUKHN U
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AMEKTPUIECKOTO 3apsiia
- OJeKTpUYecKuii  TOK.  YCIOBUSL  CYLIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. MICTOUHNMKH ITOCTOSSHHOTO TOKA
HevicTtBus BIEKTPUIECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHMTHOE). OJEKTPUUECKUII TOK B
KUIKOCTSAX U razax
. Onexktpuueckass uenb. Cuna ToKa. DIEKTPUYECKOE
' HaIpsHKeHHe
-9 ConpoTusienue MPOBOJIHHKA. Y nenbHOE
' COIIPOTHBJICHUE BELECTBA
7.10 3akoH Oma i1 ydacTka [enu
[locnenoBarenbHOE W MapajuieIbHOE  COETUHEHHE
7.11
MIPOBOTHUKOB
PabGota M MOIIHOCTH D3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNeKTpUYecKre HEenu U MOTPEOUTENH 3JIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambikanne
[locTostHHbIE MarHuThl. B3anmoneicTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnosne. MarHutHoe mnosne 3eMiIM U €ro
7.15
3HAYEHUE [Tl )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [IpumeHeHne 3JIeKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS Ha MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTENb MOCTOSSHHOrO TOoKa. Mcnonp3oBaHue
' 3JEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHIOPTE
7.18 Onbitel  @apanes.  SIBieHHe  3JIEKTPOMArHUTHOM




nHaykuun. [lpasuno Jlenna

DneKTporeHepaTop. Croco0bI MOJIyYEHUs
7.19 ANEKTPUYECKOMN SHEpPTrUHu. DNEeKTPOCTaHLINH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU

[IpakTrueckue paboThI:

OnbITHI TT0 HAOTIOACHUIO DJICKTPU3AINH TNl UHIYKIHEH

Y TIPU CONIPHUKOCHOBEHHUHU.

HccrienoBanre JIEHCTBHS — JJIEKTPHUYCCKOrO OIS Ha

MIPOBOHHKY U JTHAJICKTPUKH.

COopka u mpoBepka pabOTHI JJIEKTPUUECKOW IIETH

IMOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CHIIbI TOKA.

N3mMepenue u peryJaupoBaHue HAMPSHKCHUS.

HccnemoBanue 3aBUCUMOCTH CHJTBI TOKA, WIYIIETO Yepes3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA M HAIPSIKESHUS

Ha Pe3UCTOope.

OIBITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD

ANEKTPUICCKOTO COMPOTHBIICHUS IPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIAH TIOTIEPEYHOTO CEUCHHS U MaTepuara.

[IpoBepka mpaBWiIa  CHOXECHHS  HANpPsOKEHUW — TIpU
MOCJICIOBATEIbHOM ~ COCJIMHEHUU  JBYX  PE3UCTOPOB.
[IpoBepka mpaBuiia sl CUJIBI TOKA MPU MapauieIbHOM
coemuHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKAa, MIYIIETO 4Yepe3  PEe3UcTop.
OnpeneneHre  MOIIHOCTA  3JCKTPUUECKOTO  TOKa,
BBIIICIISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCMMOCTH
CUJIbI TOKA, UAYIIETO YEepe3 JaMIIOUYKy, OT HaIpsKEHUs
Ha Hell. Onpexnenenue KIIJI narpesatens. UccnenoBanue
MarduTHOTO B3aMMOJEHCTBUS IOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB TIPU
uxX oObemquHEHMHM ©  pasgeneHun. VcciemoBanue
JIEUCTBUSA JICKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




B3aMMOJICCTBHS KATYIIKH C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBl€HUWs TOKAa B Karymke. M3ydenue

HeﬁCTBHH MAarduMTHOIO II0Jid1 Ha MNPOBOAHUK C TOKOM.

Koncrpyuposanue U U3yueHUe paboThI
3JIEKTPOJIBUTATETIS. N3mepenue KITJ]
BIEKTPOJIBUTaTEIbHON YCTaHOBKH. OI1BITE o

HUCCIICOAOBAHUIO SIBJICHUA JJICKTpOMAr HUTHOM UHAYKIUHA:
HUCCIICIOBAHUC W3MEHEHUH 3HAauYe€HUSI U HalpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousnyeckue SBICHUS B TPHUPOJAC: DIIEKTPHUUCCKHE
SBICHUS B  arMocepe,  IIEKTPHYECTBO  KUBBIX
OpPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOIFOCOB,
POJIb MAaTHUTHOTO TOJISL JIJIs JKU3HU Ha 3emJie, MOJsIpHOe

CUSAHHC

7.22

TexHuyecKkue YCTpPOMCTBA: BJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETp, PEOCTaT, CYCTUUK DIICKTPUUIECKOU DHEPruw,
ANIEKTPOOCBETUTEIbHBIC ~ MPHOOPBI,  HArpeBaTEIIbHBIC
ANEKTPOTPUOOPHI (mpumepsl), ANMEKTPUUICCKUE
MPEAOXPAHUTEITH, DJICKTPOMArHUT, 3JICKTPOJIBUTATENb

IMOCTOAHHOI'O TOKa, TCHEPATOP ITOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [IpoBepsieMbIe 2JIEMEHTHI COAEPIKAHUS
pazznena
MEXAHUWUYECKUE SABJIEHUA
Mexannueckoe  IBHKEHME. MarepuanbHas — TOYKA.
8.1 Cucrema orcueta
8 8.2 OTHOCUTENBHOCTh MEXaHUUECKOI'O JIBUKEHHS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE ABU)KEHUE
###Par###HepaBHOMEpHOE NMPSAMOJIUHENHOE IBUKEHUE.
8.4 Cpenssiss M  MIHOBEHHas  CKOpPOCTh  Tela  IIpH

HCPABHOMCPHOM JIBMKCHHU




YckopeHnue. PaBHOyCKOpEeHHOE MPSIMOJIMHETHOE

8.5
JIBUYKEHUE
8.6 #H##HPar###CBoOO1HOE Tanenue. OnblTe! [ amies
#Hi#HPar#H##PaBHOMEpHOE NIBUKEHUE II0 OKPY’KHOCTH.
8.7 Ilepuon m wacrora obOpameHus. JluHeiHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOpeHHe
8.8 IlepBs1ii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetwnii 3akon HetoToHa
8.11 #HH#HPar###] [puHIIUTI CYTIEPIIO3ULIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H###Parf##Cunia  TpeHMs: CUila TPEHMsSI CKOJIb)KEHUS,
513 CHJIa TPEHHS TIOKOSI, IPYTUE BUIBI TPECHUS
#HH#Par#H##(Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO TaICHUS
Iwxenne  miaHer  Bokpyr  Comnma.  IlepBas
815 KOCMHUECKasi CkopocTb. HeBecoMoCTh U mieperpys3ku
PaBHOBecue MaTepuabHON TOUYKH. AOCOITIOTHO TBEPAOE
8.16 oo
#Hi#HPar#H##PaBHOBecre TBEPJOro Tela C 3aKpEIrICHHON
817 oChI0 BpauieHusa. MomeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynsc tena. M3menenue ummynsca. Mmmnynbse cuiib
8.19 3aKOH COXPaHEHUs UMITYJIbCa
8.20 Hi#HParf##PeakTUBHOE IBUYKEHHE
8.21 Mexanunueckasi paboTa U MOIIHOCTh
PabGora cunm Taxkectn, ympyroctd, TpeHusa. CBs3b
8.22 SHEPTHUH U PabOTHI
893 [loTteHumansHass SHEPrUs  Tela, TOMHATOTO  Hal
' MTOBEPXHOCTHIO 3EMJIH
8.24 [loTeHunanbHas SHEPrus CKaToOM MPYKUHbI
HiHParf##Kunetnueckas sHeprus.  Teopema 0O
8.25 KMHETHYECKOU SHEprun
8.26 HiH#Parf##3aKkoH cOXpaHEHMsI MEXaHUYECKON SHEPIUU




8.27

[IpakTrueckue paboTHI:

OmpeneneHre CpeaHEl CKOPOCTH CKOJIBKEHHUsI OpycKa
WIK JIBIKEHUS IIapuKa [0 HAKIOHHOM IJIOCKOCTH.
OnpeneneHnre yCKOpeHUs: Teiaa NpU paBHOYCKOPEHHOM
ABHWXKCHUH 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JABM>KEHUU 0€3 HayalbHOI CKOPOCTH.
[IpoBepka TUMIOTE3BI: €CAM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTH IMYTH OTHOCSTCS
KaK psSJ HEYETHBIX 4YMCEN, TO COOTBETCTBYIOLIUE
IIPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHMSI CKOJIBKEHHUS
OT CHJIbl HOpMalbHOro JaBieHus. OnpeneneHue
kod(durmenta TpeHHus ckodbxeHus. OmnpeneneHue
KECTKOCTH TpyxuHbl. OmnpeneneHue paOOThl CHIIBI
TpeHusd T[pU PAaBHOMEPHOM JBIDKEHHM Teiaa II0
TOPH3OHTAILHOU TOBepXHOCTH. OmnpeneneHue padOTHI
CWJIBI  YOPYrOCTH  INpU  TOABEME  Ipy3a  C
HCIIOJIBb30BaHUCM HCIIOABUXKHOI'O u IHOABHXXHOI'O

OJIOKOB

8.28

du3nueckue sBICHUSI B npupoac: NpujIMBbl U OTJIUBBI,
JABMOKCHHEC IIJIAHCT ConHeuyHoM CUCTCMBbI, PCAKTUBHOC

JABUXKCHUC JXUBBIX OPraHU3MOB

8.29

TexHudyeckue  yCTpOMCTBA:  CHOUAOMETP,  JATUYUKHU

IOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMUSI, PAKEThI

MEXAHWYECKUE KOJIEBAHW 11 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU

. KoJIeOaHUM: IepHOI, 9aCTOTa, aMILTUTY/1a
9.9 MaremaTuueckuii u IIPYKUHHBIN MasTHUKH.
' [IpeBparieHne sHEPrun Mpu KoJIeOATEIILHOM JBIKEHUN
9.3 3aryxaromue KonebaHUs. BbIHYXIEHHBIE KOJIEOaHUS.
' Pe3onanc
Mexanndeckre BOJIHEI. CBOMCTBA MEXaHHMYCCKHUX BOJIH.
94 [IponosibHBIE W TIONEpPEYHBIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHU4eCcKrue BOJIHBI B




TBépI[OM TCIC, CEHCMHYECKHE BOJTHBI

9.5 3Byk. ['pomMkocTh 1 BeicoTa 3ByKa. OTpakeHHE 3ByKa

9.6 WudpasByk 1 ynbTpazByK
[IpakTuyeckue paboThI:
OmnpeneneHre  4acTOTBl W Tepuoja  KosieOaHWUH
MaTeMaTU4YeCKOTO MasTHUKA.
OmnpeneneHre 4acTOTbl W Iepuoja  KosieOaHUi
NPY>KUHHOTO MasiTHUKA

97 HccnenoBanne 3aBHCHMOCTH — IepHoja  KoJeOaHMiA

' MOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBHCHMOCTH — TepHoja  KoJeOaHMA
NPYKHHHOTO MasiTHHKa OT Macchl rpysa. I[IpoBepka
HE3aBHCHUMOCTH nepuonaa KoneOaHnit rpy3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl TPy3a U JKECTKOCTH
NpYXUHBL M3MepeHne yCKopeHus: CBOOOIHOTO MaACHUS
dusnueckue SBICHUS B TMPHUPOJE: BOCIPHUATHE 3BYKOB

9.8 KUBOTHBIMH, 3EMJIETPICEHUE, CEMCMHUYECKHE BOJIHBI,
IyHAMH, X0

9.9 TexHnuueckue yCTpOHCTBAa: 3XOJOT, HCIIOIb30BAHUE

yIAbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAaTrHUTHBIX BOJTH

10.2 [Ikana 371€KTpOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHasi npupoja csera. CKOpoOCTb CBeTa.

' BonHoBBIE cBOMCTBaA cBETa

[IpakTuyeckue paboThI:

10.4 W3ydyeHne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJH  C
MIOMOIIIBI0 MOOMIIBHOTO TeneoHa
®dusnyeckue SBICHUA B IpUpoJe: OHOIOTHYECcKOoe

10.5 JeHCTBHE BUIUMOTO, yIbTPaduOIETOBOTO u
PEHTI€HOBCKOT'0 U3JTy4eHUI

106 Texunueckue yCTpOICTBa: UCTIONIb30BAHUE

QJICKTPOMArHuTHBIX BOJIH JJIS COTOBOM CBSI3H




11

CBETOBBIE SBJIEHUA

11.1 JlyueBas mojeinb cBeta. ICTOUHUKH CBETA
11.2 [IpssmonMHETHOE pacIpOCTPaHEHUE CBETA
113 Otpaxxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUs
' CBeTa
114 [Ipenomnenne cBeTa. 3akOH MPEJIOMIICHUS  CBETA.
. [TonHOE BHYyTpEeHHEE OTpaKEHUE CBETa
115 JInnza. Xox nydeil B IUH3E
116 OnTHnueckast cucrema QoroanmnapaTa, MHKpOCKONa u
' TeJIecKona
117 I'maz xkak onrtuyeckas cucrtema. biau3opykocts
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HpoTOHA.
' CnoxxeHue cieKTpalibHbIX I[BETOB. Jucnepcus cBera
[IpakTraeckue paboOTHI:
#HHPar###ccienoBanue 3aBUCUMOCTH yria
OTPa)KE€HHUS CBETOBOIO JIyda OT YIJIa ITaJICHHSI.
#HHPartH#l3yueHue  XapaKTepUCTHK  HM300paKECHUS
MpeaMeTa B TIIOCKOM 3epKajle.
###HPar#t##IccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMJICHHS CBETOBOTO Jiyda OT yrja MaJeHUs Ha
119 TPaHUIIE «BO3IYX — CTEKIION.
' HHPartHt# lonyyenne  M300pakK€HUH C  TIOMOIUIBIO
coOMparoIei TMH3bL.
HH#Parf###Onpenenenue  (POKYCHOrO  pacCTOSHUSL |
OIITUYECKOM CHIIBI COOMpArOILEH TUH3BI.
##HPar#H##ONBITEL 110 pa3NoKeHUI0 Oenoro cBera B
CIIEKTD.
#H##Par##H#OnbITBl IO BOCIPHUATHIO 1IBETA IPEIMETOB
MIPU MX HAOJTFOJICHUH Yepe3 IBETOBBIC (PUITBTPHI
®dusnueckue sBJICHUs B pupoje: 3atMeHus: CoyHIa 1
11.10 JlyHpl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B aTtMocdepe
(uBeT HEOa, pedpakIus, paayra, MUPaxK)
1111 Texauueckue YCTPOWCTBA: OUKH, MIEPUCKOII,




(bOToaHnapaT, OIITHYCCKHUEC CBCTOBOAbI

12

KBAHTOBEBIE ABJIEHUA
191 OmnbiTel Pesepdopna u miaHerapHas MoOJENb aToOMA.
' Mogens aroma bopa
199 Hcnyckanne M MOIIOIIEHHE CBETa aToMoM. KBaHTBI.
' JIunenyaTsie CIIEKTPBI
12.3 PaguoaktuBHOCT. ANb(ha, OeTa- U TaMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. Hyknonnas  Mopnens
' aTOMHOTO siapa. M3oTomnbl
125 PagnoaktuBHbie npeBpamienus. [lepuon momypacnana
' ATOMHBIX s7Iep
125 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsAA0BOTO U
' MacCcoOBOTO YHCEN
12.7 OHeprus cBs3M aTOMHBIX sA1iep. CBs3b MacChl U SHEPTUU
198 Peakuuu cunTte3a u aenenus saep. MIcTouHuKH sHEpruu
' CoJHIa U 3BE€37
199 Snepnas  sHepretuka. JlelcTBME — paJgMOAaKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
HabGmiogenve CIiomHbBIX M JMHEHYATHIX CIIEKTPOB
1210 W3TyYEeHHUS.
HccnenoBanue TpekoB: U3MEPEHHE SHEPrUM YACTHIIBI
110 TOPMO3HOMY IYTH (110 (hoTOTpadusim).
N3mepenune paanoakTuBHOTO (hoHA
@dusnyeckue SABIECHUS B IPHUPOJAE: ECTECTBEHHBIN
PaavoaKTUBHBIN ¢oH, KOCMUYECKHE Iy4H,
12.11 PaaMOaKTUBHOE W3IyYEHHE MPUPOAHBIX MHHEPAIIOB,
JNEUCTBUE PAJUOAKTHBHBIX M3JIYy4CHHH Ha OpraHu3M
4eJI0BeKa
1912 TexHnueckue YCTpOCTBA: CIIEKTPOCKOII,

WHIMBUYaJIbHBIN 103UMETpP, Kamepa Buibcona




MPOBEPSEMBIE HA OI'D ITO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NMPoBEPsSIEMOT0
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaAHMS K NIPEeAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusi Ha ocHoBe ®I'OC

[lonumanue ponu  (GU3MKM B HAy4YHOM  KapTUHE  MHUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U T03HAaBa€MOCTU SIBJICHUM IPUPOJABI, O POJU 3SKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeil poau QUMK B Pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH, 00 HBOJIOLHH
¢u3nUecKux 3HAHUM U UX POJU B IEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHUpA, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX YUYCHBIX-
(GU3MKOB B pa3BUTHE HayKU, OOBSICHEHHE NPOLIECCOB OKPYXKAIOIIETO

MHpa, pa3BUTHUEC TEXHUKHU U TEXHOJIOTHH

3HaHMS O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IABMIKEHHHU Kak
croco0e CyIIecTBOBaHUSI MaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEWIeCTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHHE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3HUECKUX SBICHUIN
B OKDYXAaIOIIEM MHpPE, BBIAEIAS MX CYILIECTBEHHBIE CBOWCTBA

(TTpU3HAKH)

Bnanenne ocHOBaMH IOHATHMHOIO arrapara U CHUMBOJIMYCCKOTO
SA3bIKa (1)I/IBI/IKI/I H HUCIIOJIb30BAHUC HUX IJIsI PCIICHUSA y‘IC6HBIX 3ajgad,
YMCHHC XapaKTCPHU30BaATb CBOMCTBa TCI, (bl/ISI/I‘IeCKI/Ie SABJICHUA U

MIPOLIECCHI, UCTIONB3YA (QyHAaMEHTaIbHbIE U IMIHUPUUECKUE 3aKOHbI

YMeHne onuceBaTh HU3Y4YCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SIBJICHUA,

UCTIONB3YS (PU3UICCKUE BETHUNHBI

Bnagenue ocHOBaMM METOAOB HAydyHOTO IIO3HaHUS C Y4ETOM
coOmrofieHus MpaBuiI 0€30MacHOr0 TpyaAa: HaOMoIeHNE (U3UYECKUX
SIBIICHUI:

YMCHHUE CaAMOCTOATCIBHO CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JaHHOro Habopa 00OpyIOBaHUS MO MHCTPYKLUH, ONHCHIBATH XOJ
OIbITA U 3alMCHIBATh €0 Pe3ybTaThl, OPMYIUPOBATH BBIBOAbI;
IPOBE/ICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJTUYMH!
YMEHHE IUJIAaHUPOBAaTh  HW3MEPEHHUs, CaMOCTOSITEIbHO  cOoOMpaTh
OKCHEPUMEHTAIbHYI0 ~ YCTAaHOBKY 10 HWHCTPYKLWH, BBIYHUCIATH
3HaUEHUE BEJIMYUHBI M aHAJU3UPOBATH NOJYYEHHBIE PE3YJIbTaThl C
YU€TOM 3a/1aHHOM MOTrPELUIHOCTH Pe3yIbTaTOB U3MEPEHMI;
IPOBE/ICHUE  HECIOXHBIX  DKCIIEPUMEHTAIBHBIX  HCCIICAOBaHUI;
CaMOCTOSATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBbHYIO  YCTAHOBKY U
NPOBOAUTH  MCCIEJOBAHME IO  WHCTPYKLIMH,  IPEACTaBIATH
HOJy4EeHHBIE 3aBUCUMOCTH (PM3NYECKUX BEJIUYMH B BUAE TaOIHIl U
rpauKOB, yYUTHIBATh MOTPELIHOCTH, JI€1aTh BBIBOJIBI IO PE3yJIbTaTaM

HCCIICJOBAaHUA

[loHumManue  XapakTepHBIX  CBOMCTB  (U3MYECKHUX  MoJenel
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JXHJKOCTEH W TBEPIBIX TeJ, IUIAaHETapHAas MOJENb aTroMma,
HYKJIOHHas MOJICJIb aTOMHOTO Sipa) W yYMEHHWE TPUMEHSATh HX JUIS

00BSICHEHUS (PU3MUECKUX MPOLIECCOB

VYMenue oOBSICHATH (I)I/ISI/I‘-ICCKI/IG mponeccnl U CBOMCTBa TCJI, B TOM
YqucCjI€ MW B KOHTCKCTC CI/ITyaLII/Iﬁ MPaKTUKO-OPUCHTUPOBAHHOT'O
XapaKkTepa, B HaCTHOCTU, BBIABJIATH IPUINHHO-CJICACTBCHHBIC CBA3U U
CTPOUTH 00BICHEHHE C OHOpOﬁ Ha U3YYCHHBIC CBOMCTBA (1)I/ISI/I‘ICCKI/IX

HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IG 3aKOHBbI, 3aKOHOMEPHOCTH U MOACIIN

YMeHue pemate pacueTHble 3amauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONb3ysl 3aKOHbl U (GOpMyJbl, CBs3bIBatOIIUME (U3NYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alIUCBIBATh KpPAaTKOE YCIOBHE 3aJlauH,
BBISIBJISITH HEAOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOOXOAMMBIE Uil €¢ PELIeHHs, UCTIOIb30BaTh CIPABOYHBIC TaHHBIC,
MMpOBOAUTH paC‘-IéTBI U OLCHUBATH PCATUCTUYHOCTL IIOJYUCHHOI'O
3HaYeHHs (PU3NYECKON BEIWYHMHBI, YMEHHE ONPENEIATh Pa3MEPHOCTh

(I)PI3PI‘-ICCK01>1 BCJIIMYHHEI, HOJIy‘-ICHHOﬁ IpUu pCUICHUHA 3aJa9U

VYMeHue XapaKkTepu30BaTh MNPUHIMNBI  JACHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX MPHUOOPOB, M MPOMBIIUIEHHBIX
TEXHOJIOTUYECKUX MPOLIECCOB M0 UX ONMHUCAHMIO, UCIIONb3Ys 3HAHUS O

CBOMCTBax (bPISI/I‘IeCKI/IX SBJICHUHA U HCO6XOI[I/IMBIe (i)I/ISI/I‘IeCKI/IC




3dKOHOMCPHOCTH

10

YMeHue ucCnonp30BaTh 3HaHMS O (U3NYECKUX SBICHUSX B
MOBCETHEBHON KM3HM JJIs  oOecneueHWss OE30MacHOCTH — TIpU
oOpamieHun ¢ OBITOBBIMM  NpUOOpPaMM U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOIO TIOBEJEHUS B OKpYXKaoLleH cpeae; MOHUMaHUE
HEOOXOMMOCTH TPUMEHEHHUsI JOCTH)KEHHH (U3UKUM U TEXHOJIOTUH

U paiOHAJIbHOI'O IIPHUPOAOIIOJIb30BaAHHA

11

OneIT TOMCKa, TpeoOpa3oBaHMS U TPEACTaBICHUS HWHPOpMAIIUU
buznyeckoro conaepkaHus C MCMHOJIb30BaHHEM HWHGOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLICHUBATh JOCTOBEPHOCTh
MOJIy4eHHOM WHGOPMAIlMM Ha OCHOBE HWMCIOIIMXCA 3HAaHUA U
JIONIOJIHUTEIBHBIX ~ MCTOYHUKOB;  YMEHHME  HCIIOJIb30BaTh  IpHU
BBITIOJIHCHUH YYE€OHBIX 3aJIaHUi HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UYECKOTO COJEpIKaHMs, CIIPABOYHBIC MaTepHUAJIbl, PECYpChl CETH
Wurtepuer; BiameHne 0a30BBIMHM  HABBIKAMH  MIpeoOpa3oBaHUs
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTYIO; YMCHHE
co37aBaTh COOCTBCHHBIC NHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I 13 HCCKOJIBKUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe  IBUKeHHE. MatepuanbHas Touka. Cucrema  OTCYeTa.
' OTHOCUTENBHOCTH TBUKECHUS
PaBHOMepHOE U HepaBHOMEepHOE JiBHkeHHe. CpeaHss ckopocTs. Dopmyna s
12 BBIUUCIICHUSI Cpe/iHell ckopocTH: V = S/t
PaBHOMEpHOE TIPSIMONHMHEWHOE NBIKEHUE. 3aBUCUMOCTh KOOPAWHATHI Tella OT
BPEMEHHU B CITydyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHKEHUSI:
13 (1) =x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHHM [JIsi TPOCKIIMH CKOPOCTH, TMPOECKIIUU
MepeMeIIeHusl, IyTH, KOOPAWUHATHl TMPU PABHOMEPHOM MPSIMOIHHEHHOM
JIBIKEHUH
3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMEHHU B CIydyae PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO JIBUKCHHS:
2
Su(f) =vo, *f+ay* ;
2
@opMynbl AN MPOEKUUH MEPEeMEIIEeHUs, MPOCKIMU CKOPOCTH U MPOCKIUH
YCKOPEHUS TIPU PABHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBUKCHUH
2
14 s. ()=, -t+a,- 5
U.\'('f) =Up, T4, L,
a,(r)=canst,
szz - lez =la,s,
I'paduku 3aBHCHMOCTH OT BPEMEHH ISl MPOEKIUH YCKOPEHUS, MPOCKITHH
CKOPOCTH, TIPOCKIMH TEPEeMENICHUs, KOOPAMHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJTUHEHHOM JIBUKCHUN
CBobomHoe maneHue. POpMyITbl, OMUCHIBAIONINE CBOOOTHOE TaJeHUE Teja MO
15 BEpTUKAINA (JIBI)KCHHE Tela BHM3 WM BBEPX OTHOCHUTEJIIBHO IOBEPXHOCTHU

3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHM JJS TPOEKLUUH YCKOPEHUS,




MNpOCKIHUNU CKOPOCTH MW KOOPAWHATHI IIPHU CBO60,Z[HOM nmaacHuM TCjla II0

BEPTUKAIIU

CKopocTh paBHOMEPHOIO JBMKEHHUS Tejla IO OKpyxHocTtu. HampaBnenue
CKOPOCTH.
@opMyiia Il BBIYUCIEHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH U IEPUOL
OOpaICHHUS

_ 2mR

T

LlenTpocTpemMuTenibHOe  yCKOpeHHe. HampaBieHHe — IIEHTPOCTPEMHUTEILHOTO

16 yckopeHust. @opMyiia Jij1si BEIYUCICHHS YCKOPEHUS
2
_w
%R
®opmyra, CBA3bIBAIONIAS IEPUO]T M YACTOTY OOPAILCHHUS:
V= 1
T
Macca. ITnotnocts BemectBa. @opmMyria aJisi BBIUUCICHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CII0KSHUE CHIT
1.9 SAsnenune unepruu. [lepsorii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOPA YCKOPEHHS TeJla U BEKTOPA CUJIbL, ICHUCTBYIOIIECH HA
TEJI0
B3aumoneinicteue ten. Tperunii 3akoH HproToHa:
1.11 Fyy=-F,
112 Tpenue nokost U TpeHUE CKOIbKEeHUs. DopMyIa AJi BBIUUCIECHUS MOJYJISL CHJIIBI

TPCHUS CKOJIbXKCHUA:




F_=pn-N

1.13

Hedopmanus Tema. Ynpyrue u Heymnpyrue aedhopmanuu. 3aKOH YHOPYrou
nedopmanmu (3axoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

my - 1M,
F=G-—1_2
R
Cuna TskecTH. Y CKOpeHre CBOOOTHOTO Ta/ICHUSI.
dopmyna Juisl BBIYMCIEHUS CUIIbI TSKECTH BOIM3M oBepxHOocTH 3emun: F = mg.
JIBmxenue mianet Bokpyr Connua. IlepBas kocMudeckasi CKOpPOCTb.

HesecomocTs u nieperpysku
Nmnynbe Tena — BeKTOpHas pu3ndeckas BeTMUNHA.
p=mi

Nmnynbe cuctems Ten. M3menenne nmmnynbca. IMmynbe CHib

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa AJIA 3aMKHy’TOﬁ CHUCTCMBI TCII:
p=myly +m, U, =const

PeakTtuBHOE IBMKEHHE

1.17

Mexannueckas padota. @opmyrna 11l BBIYUCIECHUS paOOThI CUJIbL:

A=Fsoosc

Mexanudeckass MOIITHOCTE:

N=2
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyﬂa JJIA BBIYHMCIICHUA

KUHETUYECKON IHEPIUU:
n E)z
By

Teopema o0 knHeTHYECKOM AHEprun. Popmyra AJisl BEBIYUCICHUS MOTEHIIMAIbHON




OHCPI'MH TCJia, IOAHATOIO

Hag 3eMieit:

E,= mgh

1.19

MexaHuueckas OHCPIUA:

E=E.+E,

3aKOH COXPAaHEHUS MEXaHUYECKOH sHepruu. Popmyia sl 3aKOHA COXPaHEHUS

MEXaHUUYECKOM 3HEPTUU B OTCYTCTBHE cuil TpeHus: E = const.

IIpeBpalenre MEXaHUYECKOW YHEPTUU ITPU HAJIMYUU CUIIBI TPEHUSL.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.

VYcoBue paBHOBECHS pblyara:
M +M +..=0
[MonBu>xHbIi 1 HeMOABMKHBIHN O1oku. KITJ] mpocThIx MexaHW3MOB,

n= Anonesaas
A‘S&I‘I:E‘IEEE&H

121

JlaBneHue TBEpAOro Tela.

<DopMyJ1a JJI BBIYMCIICHUA JaBJICHUSA TBépI[Ol" O TCJ1a:

_F

JaBnenue raza. ATMocepHoe AaBleHUE.

FI/II[pOCTaTI/I‘IeCKoe JAaBJICHUC BHYTPU KU AKOCTH.

cDOpMyJ'Ia AJI1 BBIMUCIICHUA JaBJICHUA BHYTPH KUJAKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. I'unpaBianueckuii mpecc

1.23

3akoH Apxumena. Dopmyna s ONpeAeNieHHS —BBITAIKUBAIOLIECH

HeﬁCTBYIOHlGﬁ Ha T€CJI0, HOFPY)KéHHOC B XXMJIKOCTb NJIH I'a3:

VYcaoBue mnaBanus Tena. IlmaBanue CyA0B U BO3AYXOIIJIaBAHUC

CUJIBL,




1.24

MexaHuyeckie KoJieOaHHs. AMHJ'II/ITy,I[a, nepuoa W 4YacTtoTa KOJIEOaHHI.

dopmyrna, CBA3bIBAIOIIAs YACTOTY U NEPUO KOJICOAHUIA:

1.25

MareMaThueckuii ¥ IpPYKUHHBIA MasTHUKU. IIpeBpaleHue dSHepruu Inpu

KoJIe0aTeIbHOM JBMOKCHUN

1.26

3aryxatomue konebanus. BeiHyX1eHHbIC KojeOaHus. Pe3onanc

1.27

MexanndecKrue BOJIHBI. HpOI[OJ'H)HI)IG " TMOIICPCUHLIC BOJIHBI. HHI/IH& BOJIHBI U

CKOPOCTb PaCIpPOCTPAHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHE 3BYKOBOM BOJIHBI Ha I'PAaHULIE

nByX cpell. MH(ppas3ByK U yabTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpenHell IUIOTHOCTH BEILIECTBA; APXHMMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL; KO3((UIMEHTa TPEHUS CKOJIbXKEHMS; paOdOThl CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CPeIHEW CKOPOCTH IBM)KEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka IpU ABM)KEHHMM 0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M
nepuosia KonebaHMH MaTeMaTH4ecKOro MasTHHKA; YacTOThl W Iepuoja
KosleOaHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha phlyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME TPy3a C TMOMOIIBI HEMOABMYKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a C MOMOUIBIO MOABHKHOTO
O110Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHUJIBI OT O0bEMa MOrpPYKCHHOMN
JaCTHu TCJaa U OT INNIOTHOCTHU XUJIKOCTH, HC3aBUCHUMOCTHU BBITaHKHBaIOHleI CHJIBI
OT MACChI TCJIa; CUJIbI TPCHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O AABJICHUSA U OT
pOla MOBEPXHOCTH; CUJIBI YIPYIOCTH, BOZHUKAIOUICH B IPYKUHE, OT CTCIEHU
nepopMannu MPYXUHBL; YCKOPEHUs Opycka OT yIjla HAaKJIOHa HaIpaBIIsOLICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kosie0aHUH NMPYXKMHHOTO MAasATHHUKA OT MacChl Ipy3a M JKECTKOCTU HPY>KUHBI;
UCCIIE/IOBAaHNE HE3aBUCHUMOCTH IEpHOAA KOJEOAHUH HUTSHOrO MasiTHUKA OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS pblyara

1.30

Quzuueckue A6NeHUA 6 npupode: TIPUMEPBl IBHXKEHHS C Ppa3IMYHbIMU
CKOPOCTSIMH B )KMBOM M HEKUBOU MIPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, IPHUINMBLEI W OTJIMUBBI, JABUXCHHUC IIJIAHCT Conueynon CHCTCMBI,




pEaKTUBHOE JABMKCHUE >KUBBIX OPraHU3MOB, PhIYaru B TeJie YelIOBeKa, BIMSIHUE
aTMoc(epHOro aBieHHs] Ha >KMBOM OpPraHu3M, IUIaBaHHE PbIO, BOCHPUSITHE

3BYKOB KHBOTHBIMHU, 3CMJICTPACCHUC, celicMrUJecKue BOJIHBI, HYHAMH, 9X0O

Texnuueckue yCWZpOIZCI’HGCZ.' CIIUAOMETP, HATYHUKU II0JIOKCHUSA, PACCTOAHUA U
YCKOpPC€HHA, AUHAMOMCTPp, IMNOAIIWIIHUKH, PAKEThI, pbIyar, HOI[BH)KHBIﬁ u

HCHOIIBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTBIC MCXAaHHU3MbI B 6LITy,

L3l cooOmIaroImuecst CoCy/bl, YCTPOWCTBO BOJONPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YABTPA3BYKa B OBITY U TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE ~ TIOJIOKEHHS ~ MOJIEKYIIPHO-KMHETHYECKOW  TEOPUH  CTPOCHHS

2.1 BemecTBa. Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammmaeckue n amopHbIe TeNa

2 Jlpmxenne dacThll BemecTBa. CBS3b CKOPOCTH  JIBIDKEHHS — YacTUI] C

' TemnepaTypoii. bpoyHoBckoe nBmkenne, tudy3us

2.3 CMauuBaHuE U KallWJUIPHBIE SBICHUS

2.4 TemnoBoe paciuMpeHue u cxxaTie

2.5 TennoBoe paBHOBecHe

. Buytpennsis sHeprus. Pabora um Teruionepemada Kak CIIOCOOBI HW3MEHEHUS

' BHYTPEHHEHN DHEPrUU

2.7 Buapl Terutonepenayun: TEIIIONPOBOIHOCTD, KOHBEKIIUS, U3Ty9ICHHE
HarpeBanne wu oxmaxaenne ten. KonmuuectBo — Termmotsl.  YaenbHas
TEIIOEMKOCTB!

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX Ipoleccax. YpaBHEHHUE TEIIOBOTO
OanaHca:

2.9

O +0, +..=0
Hcnapenne u KoHJeHcauus. V3MeHeHue BHYTpEHHEW »HepruM B Ipolecce
210 UCTIapeHus] W KoHIeHcanuu. KuneHume IKUAKOCTH. YAenbHas —TemioTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3nyxa




[[naBnenve wu Kpuctaumzanus. V3MeHeHHWEe BHYTpPEHHEH DSHEpPrUM TpuU

IJIaBJICHUU U KpUCTAJIJIIM3allH. yHCHBHaﬂ TCIIOTA IIJIaBJICHUA:

2.12 N O
_}H
BHyTpeHHss sHEprus cropanus TOIUIMBA. Y iebHas TEIUIOTa CrOpaHusl TOILTUBA!
2.13 q=0Q/m
2.14 [Tpunuumnel padots! TeroBsix apuratenei. KI1/] rermnoBoro apurarens
Ipakxmuueckue pabomoi
N3mepenune ynenpHOW TEIUIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYECTBA
TEIUJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HarpeTblii IWINHAP; KOJMWYECTBA TEIUIOTHI,
2.15 OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE ONYyCKaHUs €ro B BOAY KOMHATHOMN
TEMIIEpPATypbl; OTHOCHUTEIBHOM BIIAXXHOCTH BO3AYXa; YIEIbHOW TEIJIOTHI
IUIaBieHus Jbaa. lccienoBaHue W3MEHEHHs TeMIEpaTypsl BOJBl  IIPH
pa3IMYHBIX YCIIOBMSX; SIBJICHMS TEIUIOOOMEHA IPHU CMEIIMBAaHUM XOJIOJHOW U
ropsiueit Bobl; mporecca ucnapeHust
Qu3suyeckue A61eHUs 8 Npupoode: TIOBEPXHOCTHOE HATSXKEHUE M KalMUJUIIPHBIE
2.16 SIBJICHUSI B TIPUPOJIE, KPUCTALIBI B Tipupoae, u3nydeHue CorHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHeTa
Texnuyeckue ycmpoticmea: KalwWupbl, IPUMEpbl UCIOJIb30BaHUS KPUCTAIIIIOB,
517 KHUJIKOCTHBIM TEPMOMETp, NaTUMK TEMIEpaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, NapoBas TypOMHA, IBUTATEIh BHYTPEHHETO
CropaHust
3 OJIEKTPOMAI'HUTHBLIE ABJIEHMA
3.1 Onexrpuszanus Tei. J[Ba BUAA 2IEKTPUYECKUX 3aps10B
3.2 B3aumMopeiicTBue 3apsbkeHHBIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI IIEKTPUYECKOTO 3apsaa
34 Onexktpuueckoe mone. Hanpspk€HHOCTh  AnekTpuyeckoro mosis.  [IpuHumm
' CYIMEPIIO3UIINH IEKTPUICCKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn onexrpuueckux 3apsanoB. [ledcTBUE HJIEKTPUYECKOrO IOJIA  HA
' aNeKTpudecKue 3apsiabl. [IpOBOAHUKYN U JUAIEKTPUKU
3.6 IlocTosiHHBIN 35€KTpUUecKUil TOK. JleficTBUs AileKTpudeckoro Toka. Cumia Toka.




Hanpsixenue.

I =q/t,U=Aq

BHeKTquecxoe COIIPOTUBJICHUC. yI[GJIBHOG SJICKTPUYCCKOC CONIPOTUBJICHUC!

3.7 R =pl/S
38 3akon Oma s yyactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COSTMHEHHUE TTPOBOTHUKOB:
I =1,: U=U+U,;: R=R,+R,.
1 1 1 2
3.9 [NapannensHOE cCOeTMHEHUE MPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMenraHHble COSTMHEHUS TIPOBOTHUKOB
Pabota u MmomHOCTE nekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyms — Jlenna:
3.11 o= 12 R-t
319 OneiT Opctema. MarHuTHOe TOJie TPSMOTO MPOBOJHHKA C TOKOM. JIMHWHM
MarHUTHON WHIYKIIAN
3.13
3.14 JleiicTBre MarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SIBneHue sanekTpoMaraHuTHOW HHAYKIUU. [IpaBuno Jlenua
Ipakmuueckue pabomwi
N3mepeHne  2JIEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOITHOCTH
AJIEKTPUIECKOTO TOKA; PabOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnemoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOIHHUKA; 3aBUCHMOCTH
CONIPOTUBJIEHHUS OT JIMHBI IPOBOJHUKA, IJIONIAAX €r0 MOMEPEYHOr0 CEUCHUS U

YACJIBHOTO COITPOTUBJICHUA.




HpOBepKa npaBujia AJIA JJICKTPUYCCKOI'O HAIIPSKCHUSA ITPU ITOCICAOBATCIBHOM
COCOAVMHCHHUHN IIPOBOAHHUKOB; IIpaBuJia AJIA CHJIbI JJICKTPUYCCKOro TOKa IIpH

mapaijicIbHOM COCAMHCHHUHN IIPOBOAHUKOB (pCSI/ICTOpBI n JIaMHOIIKa)

DQusuueckue a6leHUs 6 npupode: SICKTPUUECKUE SBICHUS B aTtMocdepe,

3.17 ANEKTPUIECTBO KHUBBIX OPTaHU3MOB, MAarHATHOE ITOJIE 3eMITH, Apeld MoIrocoB,
PO MAarHUTHOTO TIOJIS JUIs )KU3HU Ha 3eMIle, TIOJIIPHOE CUSHHE
Texnuyeckue ycmpoticmea.: SIACKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEOCTar,
CUCTYMK  DJIGKTPUYECKOM  SHEPruH,  OJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUIECCKHE
MPEeIOXPAaHUTENH, SJICKTPOMArHUT, »SJICKTPOABUTATEIh TOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHBIC BOTHBL. [1Kkana 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpsMmonnHeliHOE pacpocTpaHEHHE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [Imockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Jucnepcus cBeta
394 Jlunza. Xoxa nyder B nuH3e. DOKYCHOE paccTosHUE JIMH3bI. OnThdeckas cuiia
' mun3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. Onruueckue npruOopsl
Ipaxmuueckue pabomoi
##HPar#H##lI3Mepenue onTUYecKOl Cuiibl coOuparomed JHH3BL, (POKYCHOTO
paccTostHUS COOMPAIONICH JTHH3HI (IT0 CBOMCTBY PAaBEHCTBA pa3MEPOB MPEAMETa H
n300pakeHus], KOT/ia MpenIMeT PACIONOKEeH B ABOWHOM (POKyce), mokazaTens
3.26 IIPEJIOMJICHUS CTEKIIA.
#i##H#Par#H##lccnenoBanue CBOMCTBa HM300pa)KEHUs, MOIYYEHHOTO C IOMOIIBIO
coOuparomieil JTHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSIHHSI JBYX CII0KEHHBIX
JIUH3; 3aBUCHUMOCTH yIJia MPEIOMJICHHUS CBETOBOTO Jy4a OT yrjia MaJeHus Ha
TPaHUIE «BO3yX — CTEKIIO»
397 Qusuyeckue asneHus 6 npupoode: 3atmenuss Connua u JlyHbl, 1BeTa Tedm,
' ONTHYECKHUE ABJICHUSA B aTMoc(epe (IBeT HeOa, pedpakius, pagayra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOM, (poToammapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA
41 PagnoaktuBHOCTh. Anbga-, O6era-, ramma-uznyueHus. Peakuuu anbda-u Oera-




pacnazaa

4.2 OmnsiTel Pezepdopna no paccesnuto anbda-yactuu. [Inanerapuast moaens atoma

4.3 CoctaB aTomMHOrO siipa. M3oTorsr

4.4 [lepuon nmosypacnaga aTOMHBIX €D

4.5 SnepHble peakiMy. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MAaCCOBOI'O YHCEI
Qu3uueckue A6NeHUs 6 Npupode: E€CTECTBEHHBI paJUOaKTHBHBIA  (OH,

4.6 KOCMHMUYECKUE JIy4H, PAJUOAKTUBHOE W3IIyYEHHE MPUPOAHBIX MUHEPAJIOB,
JeficTBUE palnOAKTUBHBIX U3JTyUYCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea. CIEKTPOCKOII, MHIMBUAYAIBHBINA J03UMETP, Kamepa

BunscoHa, siaepHas sHepreTrka




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






