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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MpOrpamMMbl, MPEICTAaBIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (hemepanbHON paboueii mporpaMMbl BOCTIUTAHUS
Konneniuu npemnogaBanus yaeOHoro npeameta «Dusnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCS W OPraHU3aLMI0 H3yYEHHS
Gbu3NKM Ha NESITENbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSl MPEIMETHOTO COJECPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueil MporpaMMBbI 10 y4eOHOMY MpEeIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOILIECCOB U
SABJICHUHN, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u GUUIECKOU
reorpadueii, BHOCHUT BKJaJ B E€CTECTBEHHOHAy4YHYH) KApTUHY MHpa,
IPEIOCTaBIsET HamOoJee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOIO METOoJa
MO3HAHUSA, TO €CTh CIIOC00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa U3 THaBHBIX 3a/lady (PU3UYECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne @u3ukun ©Ha 0a30BOM ypOBHE IMpenAINoJiaraeT OBJAJCHHE
CIEAYIOUIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e UHTEPOPETUPOBATH  JAHHBIE U HUCIOJb30BaTh  HAy4YHbIC
JI0KA3aTeIhCTBA JIs TIOJYYCHUS BHIBOJIOB.

[lenn wusyuenus ¢GU3NKKA Ha YPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @exnepauuu, peamu3yrOMIHUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pelICHUEM



Komnerun Munucrepcrsa npocseienust Poccuiickoin @enepanuu (mpoToKoi ot 3
nexadpst 2019 r. Ne [TK4BH).
Heau ndyyenus pusnku:

NPHOOPETCHHE HWHTEpPEeca M CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TTO3HAHUS U (OpMUPOBAHUE
MCCJIEI0BATEITLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHATBLHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaNbHEHNIIIeMy 00YYSHHUIO B 3TOM HAIPaBIICHUH.

JlocTrKeHHME 3THX IIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oOrmrero oOpazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHUW  BeEIlIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

MPUOOPETEHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUA;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUINUX pacuyE€THBIX 3a1ad ¢
UCII0JIb30BaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJIHBIC SBICHUS U BBITIOIHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COJEpKaHUs,
BKJTFOYAsi HHPOPMAIIHIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATBHON ACATESILHOCTH, CBI3aHHBIMH
¢ (GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUECKON HAyKH.

Ha wuzyudenue ¢usuku (60a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpasoBanus orBoautcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B Helel), B 8
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEJIEI0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MepedyeHb J1abopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIEIAET BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUAYaJIbHBIX OCOOCHHOCTEH
OOyJaroIIMXCs, CIHUCKA AKCIEPUMEHTATBHBIX 3aJIaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3uKe.



COAEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

®usuka — Hayka o mpupoie. SBieHus npupoapl. Ousznyueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi cCUCTEMa €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOJIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuyecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usuyeckue MpuUOOPHI U MPOLEaypa NMPSAMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue LEHbI IeIEHUS MIKaJIbl U3MEPUTEIBHOr0 Mpudopa.
2. U3mepenue pacCTOAHUN.
3. Hsmepenue oO0béMa XUAKOCTH U TBEPOTO TEa.
4. OnpeneneHue pa3MepoB MaJIbIX TEI.
5. M3Mepenue Ttemmeparypbl MpPU MHOMOIIM KUIAKOCTHOIO TEPMOMETpaA WU
JaTYUKa TEMIIEPaTyPBbl.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
apuka, MyImeHHOro FOpPU30HTAIBLHO, TeM OOJIbllle, 4YeM OOJIbIIIE BHICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH JBHXKEHHUSI YaCTHUIl C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue wyactuil
BEILIECTBA: IPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTauM4eckux) Tesl. B3auMoOCBsI3b MEXy CBOMCTBAMU BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauyuu.

1. HalGmronenne OpOyHOBCKOTO JIBHKCHHSI.



2. HaGmionenue nuddyzum.
3. HabGmomenune ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BaHUEM

dororpaduii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSAKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUH. Pacyér mytu u
BPEMEHHU JIBUKEHUS.
SlBneHne wuHepUMM. 3aKOH HHEPUUHU. B3auMoaeicTBHe Tell Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0OBEMa BeIECTBA.
Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBJIIEHUE TIATOTEHHS M CHJIa
TskecTd. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHHUE TTOKOs. TpeHue B MpUpoje U TEXHUKE.
Hemoncmpauyuu.
1. HabGmrogeHne MexaHMUeCKOro JBUKECHUS TeTa.
2. HM3mepeHue CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBneHus nHEpUUU.
4. HabnroneHue u3MEHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEJL.
6. CrnoxxeHue cuj, HalpaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (LIapuKa B KUIAKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (nedopmariin)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CrnocoObl yMEHbLIEHUSI U YBEJIMYEHUS AaBieHus. JlaBieHue rasza.
3aBUCUMOCTh JaBJCHUS raza OT 0o0BbEMma, Temmeparypel. llepemaua maBieHUs
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TIHyOuHbl. ['mapocraTuyeckuid
napanokc. Coobaromnuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3AylHON oOonouku 3emsu. OmnbiT Toppuuemnmu. M3mepenue atmocdepHOro
JaBJICHUA. 3aBUCHMOCTh aTMOC(EpHOTo AaBIEHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U3MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
KUIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

Pa3znes 5. PaGoTra u MoiHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.
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«3onoroe mnpasuno» MexaHuku. KIIJI mnpocteix MexannsmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTnyeckas W NOTEHUUAJIbHAS JIHEPTHS.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOU SHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue padOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHs BHYTPEHHEW HHEPruu:
Teronepeaada u COBEpLIECHUE paboThI. Bunsl TeILIONEepeaauH:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruloBoro OanaHca. [lmaBinenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartesns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmrogeHne OpOyHOBCKOTO IBHXKECHHUS.
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HaGmonenue nuddysun.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxuaxkIeHue IpU COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Terionepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTBue
3apsOKEHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJACHCTBUSA
3apsKEHHBIX T€J OT BEJIUYUHBI 3apsAI0B U PACCTOSHAS MEXKY TEJIAMH).

Onextpuueckoe noine. HanpsxéHHocTs snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECKHUM 3apsil.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B KUIAKOCTSX U T'a3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. [locnepmoBarenbHOE W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DReKTpUYeCcKre eNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnauTtHO€E nosie. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUE IS AKU3HU Ha 3eMUIE.
OnbiT  Opcrega. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
HcTOYHHMKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 37eKTpuIecKOoro HanpsKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmopelicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHura.

W o N U kAW E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v oW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DJIEKTPUYECKOTO IOJSI HA MPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJAH IONEPEUYHOTO
CEUCHMs M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKa, BBIJACISIEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIaMIIOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJICUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  TMOCTOSHHBIX ~MAarHUTOB TPH  HX
OOBEMHEHUY U Pa3/ICIICHUN.

HccnenoBanre nedcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aWMOJEHUCTBUS
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUSA JJIEKTPOMAarHUTHOM HHIYKLUU:
MCCICJOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHHoe aBMkeHune. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHUIMD CynepnO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenue rutaHer Bokpyr ConHua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeneHne umiynbca. MIyabC cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmopeHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTEIBbHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MexaHM4eCKUX SIBJICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKCHUHU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUIJI IPU B3aUMOICUCTBUM TEIL.

M3meHeHnue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenme peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPrUU MPHU JBU>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka TruUIIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHMSI CKOJBXEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIPYrOCTH TIPpU  TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTH4eCKui U NPYKUHHBIM MasaTHUKH. [IpeBpamenne
SHEPrUU MpPH KOJIEOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTs 3ByKka u BbicOTa ToHA. OTpaxkeHue 3Byka. MH(ppa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune kojieOaHuMil Ted IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUM U pE30HAHCA.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue dYacTOThl W TEpHoja KoieOaHU MaTeMaTUYeCKOro
MasTHUKA.

2. OmpeneneHuie 4acTOThI M EPUOJ1a KOJIEOAHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEpUOIA KOJIeOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJIa KOJeOaHUN rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. ONbITBL, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  NEpUOJAa  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pazgen 10. DieKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

o v kA W



DneKkTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.

Paznen 11. CBeToBbIe SIBJICHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  [IpsaMosmHeiHoe
pacrpoctpanenue ceera. 3atMenust Connua u Jlynel. Otpaxenune cera. [lnockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TMOJHOrO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJj Jiydel B paCCEeUBAIOIIEH JIMH3E.

[Tonyuyenue n300pakeHUi ¢ TOMOIIBIO JINH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

L 0 N o Uk wWwN e

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jyda OT YyIJia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEJOMIICHHUS CBETOBOIO Jiyya OT yrijia
NaJieHUs] Ha TPAHULE «BO3AYX—CTEKIIO».



4. TlonmydeHue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSHHSI M ONTUYECKON CHIIBI COOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OnbITEl O BOCHOPHSATHIO LIBETA MPEAMETOB NpPH UX HAOIIOJCHHM 4Yepes3
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBLI€E SIBJICHHS.

Omnwitel Pe3epdopna u mmanerapHas Mojenb atoma. Mogmens atoma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HMsorombsl.  PaguoakTuBHBIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOI'O YHCEIL
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua v 3BE3 .

Snepnas sHepreruka. JleWCTBHsS paguOaKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnroneHue CIIONMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepnoBanue TpPEKOB: U3MEPEHHME DHEPIMU YacCTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000meHuss TPEeAMETHOTO  COJACpXaHUS M ONbITa  JESITEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »dK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN NMpeaMeT.

[Ipyn u3ydyeHun NTaHHOTO MOMYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI
NeSTeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTUKEHHUE NMPEAMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTB: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3UUYECKUE
ABJICHUSI, NPUMEHSS I[IOJYyYEHHbIC 3HAHWS, pelmarh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIMATBHO AEATEIIBHOCTHBIM XapakTep JaHHOIO pasjielia peaau3yeTrcs
32 Cu€T TOro, 4YTO OOy4YarolIuMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;
MCITOJIb30BATh HAYYHBIE METOJIbI UCCIEOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
4yucie 11 IPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBACHATh HAy4HbIE OCHOBBI HamW0OJIe€ BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIb30BAHUS PA3IMNYHBIX HUCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus QuU3MKu HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX/ICHUU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHUE IIEHHOCTU (U3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW JF0OO03HATETBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4Yus:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpaza KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TOBEJCHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduiekcuM, TPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPENICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW W



COI[MAJILHOM HAIMPaBJICHHOCTH, TPEOYIOMIMX B TOM 4YHUCIE U (PU3MUECKUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY M3YUEHHUIO MPOohecCuid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHUE (U3MYECKUX 3HAHUU JI pelleHUs] 3aj]ad B
00JIaCTH OKPY’KAIOIIEH Cpenbl, TUIAHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

e - OCO3HaHME TJI00ATBHOrO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTell HX

pEIICHUS;

e 8) aganTanuum K HU3MEHSIOUIUMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHESHHH HWCCIICIOBAHUN H
MIPOCKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEITEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHI, B TOM YHCIE€ (OPMYITHUPOBATH
UJIeH, MIOHATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWK U KOMIIETEHTHOCTEH B 00JIacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TNPUOOPETCHWHM HOBBIX (PU3UUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C Y4YE€TOM BIMSAHMUA Ha OKPYXKAIOUYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTAaNpeMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJSATHBHBIC
yHUBEpCAIbHBIC yUeOHbIE NCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



YCTaHABIIMBATh CYIICCTBECHHBIN MPU3HAK KJIACCU(UKAIIMKA, OCHOBAHUS IS
00001IeHNS U CPAaBHCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (PaKTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIC CBSA3M NPHU HM3YyYCHUU (PU3NICCKUX
SIBICHUH ¥ MPOIIECCOB, JICIAaTh BBIBOJBI C HCIIOJIb30BAHHEM JIETYKTUBHBIX
Y WHIYKTHUBHBIX YMO3aKJIFOUCHUH, BBIIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHuss Y4yeOHOW (U3HUEeCKOM
3amaun (CpaBHEHUE HECKOJBKHUX BapHaHTOB pEIEHHUs, BHIOOP Hamboiee
MOIXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUCB).

Ba3oBble ncciienoBarejbcKe AeCTBHUA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa NPHUMEHHMOCTb U  JOCTOBEPHOCTh HH(OPMAILIHUIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWmiee pa3BUTHE  (PUINIECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MIPUMEHSThH Pa3JIMUHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orObope HMHpOpPMAIMK WIH JAHHBIX C Y4YETOM MPEIJIOKEHHOU YyueOHOU
(hu3nYeCKOM 3a1a9H;

aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS;

CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANIbHYIO (GOpMy MpeICTaBICHUS
uHpopMalMu U WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, harpaMMaMu, HHOH rpadukoil 1 NX KOMOMHAITUSIMH.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHWE 3aJaud W MOAJCpKAHUE
OJ1aro’ke1aTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXIACHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XUBaTh Pa3IUYKe M CXOJICTBO MTO3UIIHA;



BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO MPECTABIATh PE3yIbTaThl BBIIOIHEHHOTO (PU3NYECKOTO OIBITA
(aKCTIeprUMEHTa, UCCIIEIOBAHUS, TPOCKTA);

NOHMMaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (umyeckon
poOJIeMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poJid, OOCYXXIaTh MPOLECChl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHS C JAPYTUMHU
YJICHAMHA KOMAaH]IbI;

OLIEHHMBATh KadyeCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMOOPFaHHSaHI/Iﬂ:

BBISIBIISATh IIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIUX
11 perieHust GU3NYECKuX 3HaAHUM;

OPUEHTHPOBATbCS B  PA3lMUHBIX MOAXOAAX MPUHATUS  pEIICHUU
(vHAMBUAYaNbHOE, MPHUHATUE PEUICHUS B TPYIIE, MPUHITHE PEIICHUM
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus: (pU3nueckoi 3a1auu win
IUITaHa MCCIEAOBaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh Mpe/AjiaraeMble BAPUAHTHI PEILICHUN;
JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MOHI/IOH3JIBH]>II7[ HHTCJICKT.

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MECHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHKEHUS) PE3yJIbTaTOB
JeSITENbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJIE B XOJ BBITIOJHECHUS
(bU3UYECKOT0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIMX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJi€ CIopa WIH JUCKYCCHH
Ha HAYYHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;
NpU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHUH GU3NUIECKUX 3a7a4 UK
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE K€ MTPABO JIPYroro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00ydenus B 7 Kjaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKUE  SIBJICHHUS,
HaOJIIO/ICHHE, DKCIIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUsS, PaBHOJEHCTBYIOIIAS
cuna,  gedopmanus  (ympyrasi, — IUIacCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEmIoBOE JABUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO
BpaleHus, Tmepenada JaBICHHUS TBEPABIMUA TeEJIaMH, >KUAKOCTSIMH U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [MpEeBpaIieHUs
MEXaHUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE UW3YYEHHBIX (U3MUECKUX SBICHUU B
OKpY>KalollleM MHpe, B TOM uHciie (U3UUYECKUE SBICHUS B TMPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpojie, ACUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO aBJICHUS HA >KMBOW OpraHU3M, IJIABaHHUE PhIO, phIUuaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te U (U3UYECKUE SIBJICHUSI, UCIOJIb3YS
¢uznyeckre BEIMYMHBI (Macca, O0BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpPEeHHUs, JAaBlieHHWe (TBEPAOTO Teia, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(PQUIIMEHT TOJE3HOr0 JICHCTBUS MEXaHU3MOB,
KUHETUYEeCKass W TOTCHIMalbHAs YHEPTHsi), MPU OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEJIHMYWH, HX
0003HaueHUsT W EIUHUIIBI (U3MUECKUX BEITUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEJIUYMHAMH,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SIBJICHUS W IPOIIECCHI,
UCIIOJIb3YsI TIpaBUjia CJIOXKEHUs CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0oka),



«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPTrUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsACHEeHHE u3 1-2
JIOTUYECKUX II1aroB ¢ ONopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUINUYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBl H
bopMynbl, CBs3BIBAtONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHau3a
YCJIOBHS 33/1a4d 3alHCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOJWTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE IJIsl PEIICHUS 3aJ]a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOI BEIHUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEHIUTh NIpPH MOMOLIU
(bu3NYECKUX METOAOB, B OMMCAHUH MCCIIEOBAHMUS BBIICTSATH IPOBEPSIEMOE
MpEANoyioXKeHne  (TUIOTe3y),  pa3inyartb W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaxXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBO/IBI 10 €0 PE3yIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIEC
MIPEANOIO0KEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE U3MEPEHUS PACCTOSHMS, BpPEMEHHM, MacChl Tela,
o0béMa, CHUJBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX MPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMUYUHBI OT
JIpYro ¢ HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MyTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JBHKEHUS TeENa, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IIOIAIM CONPHUKOCHOBEHUS TEN, CUIIbI
YIOPYTOCTH OT YUTMHEHHS TPYKUHBI, BHITAIKUBAIONICH CHIIBI OT 00BhEMaA
NOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TEJl, YCIOBUW pPAaBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4E€OHOTO UCCJIENIOBaHMs, COOUpaTh yCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeJIo)KeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEIMYMH B BUJE



MPEVIOKCHHBIX TAOMUIl U TPAPUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTam
WCCJICIOBAHNS,

NPOBOJIUTh KOCBEHHBIC H3MEpPEeHHsS (DU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJIICHWE  BO3MIyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas Ha
MOTPYKEHHOE B JKUIKOCTH TENIO, KOA(DPHUIMEHT TMOJIE3HOTO CUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJI0KCHHOW WHCTPYKIUU: TIPH
BBITIOJIHCHUH W3MEPEHHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIIMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh NPHUHIMIBLI  JIEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OMUCaHus (B TOM 4YHUCIE:
MOJIIWITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHN TMpecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEpPhl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU JI71s1 obecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOIACHHS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH CpeIe;

OCYIIECTBISTh OTOOpP WCTOYHMKOB wuH(popManuu B HWHTEepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUW ® TYTEM CpPaBHEHUS PAa3MYHBIX HCTOYHUKOB BBIJCIATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

MCITOJIB30BaTh MPHU BBITTOJTHCHUHM yYUE€OHBIX 3aaHUN HAyYHO-TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKUE MHCHhbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTax MPOCKTOB
WA Y4eOHBIX HCCICNOBAaHWUN, TPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBbI MOHATUMHBIN ammapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALINEH;

IOpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIECJOBAHMH paclpeaessiTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUHM C IIOCTABJIECHHBIMHM 33Ja4aMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JEUCTBHM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATENBHOCTh  TPYMINbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUIA:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMopdHBIE Tea, HACHIIICHHBIH W HEHACBHIMICHHBIM Tap, BJIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSAS DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJEKTPUUECKOE T0JI€, TPOBOJHUKHU
U TUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;
paziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE U CXKaTHhe, TeIvionepesaaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHWE, KalWJUISPHBIC SIBJICHUS, MCIapeHUeE,
KOHJICHCAIMS, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHHE), KHUIICHUE,
Terionepeaaya (TEnI0nmpOBOHOCTb, KOHBEKIIHUS, U3IIyYeHHUe),
AJIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPSIOB, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TMOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIHS)
[0 ONHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’)KaloleM MHpe, B TOM uHcle (HU3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATXKCHUE U KaNWUISIpHbIE SBJICHUS B IPUPOJIE,
KpUCTa/UIbl B Mpupojse, u3nydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
aBJeHUs1 B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emuH, Jpedd MoIOCOB, pOJb MArHUTHOTO TOJISL JJis JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UYSCKHUX
SIBJICHUU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
bu3nYecKue BETUYNHBI (TEMIIepaTypa, BHYTPEHHS YHEPTHUs, KOJTUIECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TEIUIOTa
IJIaBJICHUS, YJeJbHAs TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CrOopaHusi TOIUIMBA, KOI(PPUUIMEHT TOJIE3HOTO [JEWUCTBUS TEIIOBOU



MAallliHbI, OTHOCUTEJIbHAS BIJIAXKHOCTHb BO3/lyXa, DJIEKTPUUYECKUHN 3apsij,
Cuja TOKa, JJIEKTPUYECKOE HANpPsOKEHHE, CONPOTHUBIIEHUE IPOBOJIHMKA,
yACIbHOE  CONPOTHBIEHHWE  BellecTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPABUIBHO  TPAKTOBAThH
(U3MYECKUI CMBICH UCHOJIb3YeMbIX BEJIWYMH, 0003HAUYEHUS U EIUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIONIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOIECCHI,
UCIIOJNIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU
CTPOEHHUS BEIlEeCTBA, MPUHLHUI CYNEPHO3ULUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1eNu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalMid NPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISABIISTH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelatb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIbl, cBs3bIBatOlIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIn3a
YCIIOBHUSl 3a/1a4M 3allMChIBATh KPATKOE YCIIOBUE, BBIABILITH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (QOPMYIIBI,
HEeoOXoAuMble JUisl €€ peuieHus, NPOBOJUTH PACUETHl M CpPAaBHHUBATh
MOJIY4YeHHOE 3HAUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO pPEHIUTh TPH TOMOIIU
(bU3NYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAaHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIOJNOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUs, A€NaTh BBIBOJIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHHIO (UBMYECKUX SIBIICHUWA WJIU
(U3UYECKUX CBOMCTB TeJ (KaMMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TpPH MU3TYYEHUH OT LBETa M3JIydaromien (MOrJIoNaromieil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUIAKOCTU U
IUIOIAAM €€ TIOBEPXHOCTH, DJJEKTPHU3alHs Tel W B3aWMMOJEHUCTBHE
AJIEKTPUYECKUX 3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3allisl MArHUTHBIX II0JIEM IIOCTOSHHBIX MArHUTOB, JEUCTBUSA
MAarHATHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa 3JIEKTPOJABHUIATENSl IMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
MpOBepsiEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py/10BaHus, OMUCHIBATh XOJI ONbITa U (POPMYJIMPOBATH BHIBObI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DPU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYUHBI OT
ApYrod C HCHOJB30BAaHUEM IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TOMNEPEYHOTO
CEYEHHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MNPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaONHWIl U TpadHKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEAOBAHMS;

IPOBOJUTh KOCBEHHbIE U3MEpEHUA (PU3NYECKUX BeIUUMH (yAeNIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIeNysl MPEIJI0KEHHON WHCTPYKLHH, U
BBIYKCIIATHh 3HAUEHUE BEJIMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1ab0paToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MNPHUHIMIBI  JEHCTBUA H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHHUS (B TOM 4YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJITMETP, CUETYMK DIJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, MIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIIbHbBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOCIeA0BATENbHBIM U MMAPaUICIbHBIM COECAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



NPUBOANTh  MPUMEpPHl  (HAXOIWTh  HWH(MOpPMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ nmpudopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOJIIOACHHS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpe/ie;

OCYIIECTBJIATh TMOUCK WHPOpManmuu (U3HUECKOTO CONEpKaHHUS B
NHTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUH © MyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJlaHUN HAyYHO-TIOMYJISPHYIO
JTUTEPATYpy (U3MUYECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn aTEpHET, BliageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
ComepKaHWsi, B TOM 4YHWCIE TNyOIWYHO TPEACTABISTh PE3YIbTAThI
MIPOCKTHOM WJIM HCCIICIOBATEIHCKON NESITEIbHOCTH, MPU ITOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYTUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W UCCICIOBAHHMHA (PHU3UIECKIX
MPOIECCOB pacHlpeeNiaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMH 33/la9aMHU, CJICANTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JESITEeILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIXKEHUs, Achopmaius
(ynpyrasi, mjacTuuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHus U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U allbHO30PKOCTbD,
CHEKTPbl UCITYCKAHUS U TIOTJIOIIEHUS, anb(pa, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SiZIEpHAsi SHEPreTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUXKEHUE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIhbHOE JBM)KCHHUE (3aTyXaroliue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHUE OEJIOTro CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
M3ITYYCHHS) TIO OMTMCAHUIO0 MX XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHNUE;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNU B
OKpyXaroleM Mupe (B TOM uHcie (QU3NYECKUE SIBICHUS B TPUPOJIE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKWUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOe JCUCTBHE BUIUMOTO,
yabTpaUOJIETOBOITO W PEHTTC€HOBCKOTO M3JIyYEeHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITYyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PAJAUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHHW3M YeNIOBEKa), MPH ATOM TEPEBOJAMUTH MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeI M (U3MUCCKHUE SBJICHUS, UCIIOJIB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, yrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHHWs, BEC Tela, HUMITYJIbC TelNa, WMIIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIIU, MOTEHIMATIbHAS HYHEPTUs CXKATON
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MEPUOJT M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIOMIICHHS CPEbl), IPU OMHCAHUN
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaueHUs W ENUHHIBI (U3MYECKUX BEIWYMH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS W IIPOIECCHI,
WCIIOJIB3YSl 3aKOH COXPAHEHUS JHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MAaCCOBOTO YHCET



OpHU SACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

OOBSACHATh (PU3NUYECKHE MPOIECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbE 3a4aud  (OMHUparoluMecs Ha CcuctemMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HHU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 3aJayd 3aluChiBaTh KpPAaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC IJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUd (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU MTOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IPOBEPSIEMOE  MPEIINONOKEHNE, OICHUBATh MPAaBWIBHOCTh IOPSJIKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WIH
(¢u3nUecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh NEpHUOAA KOJeOAHUN NPYKHUHHOTO
MasTHHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT
aMIUTUTY/Ibl MaJIbIX KOJIeOaHUH, MPSMOJIIMHEMHOE paclpOCTPaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHsS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pak€HHs IpeaMeTa B coOuparoIiei
JUH3e, HAOIO/IEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3IIyUYEHUSs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrOo Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ OMbITA W  €ro  Pe3yJbTaThl,
(hopmMynupoBaTh BEIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesnsis
cpeqHee 3HAUYCHHE W3MEpPSIeMON BeIMYuHbl ((POKyCHOE paccTOsHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHocoba H3MEPEHHS
(M3MepUTeNHbHOTO TPHOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BETUYUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJbHOM CKOPOCTH, IEpHUoAa
KoJie0aHWl MaTeMaTUYeCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HHUs CBETa OT yrja MaJCHUs W yria MPEeJOMJICHHS OT yIiia



NaJieHns): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(bU3MYeCKUX BEJIWYMH B BUJE TAOIUIl W rpaduKoOB, JCIAaTh BBIBOJBI IO
pe3yJibTaTaM HCCIICOBAHNUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUUIUEHT
TPEHHsI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuoj KojeOaHWN MaTeMaTHUYecKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHWYECKass CHJIa COOMpamIeld JIMH3bI, pPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIENYS MPEIOKEHHON WHCTPYKIINU, BBIYUCISATH
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH U padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKK M3YUYEHHBIX (QHU3NYECKUX MOJIENIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SPa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, pPaKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHHM U HEoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI M CXEMATHYHBIC PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKUX TPOIIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PaKEHHI B INIOCKOM 3€pKaJie U cOOMparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WH(MOPMALMIO O  MpUMEpax)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU U1l obecriedeHus: 0€30MacHOCTH MPU OOpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPYIKaloIIeH cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYSI TOMCKOBBIN 3allpoc, HAXOAUTh



IyTH OINPEIEIICHHs TOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMalUU Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENbHBIX HCTOYHUKOB;

UCIOJIb30BaTh NPU BBINOJIHEHUN Y4YEOHBIX 3a/laHUN HAy4HO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXNaHHs, CIPABOUYHbIE MaTepHUalbl,
pecypcsl cetu HTEepHET, BIaneTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOILEHHMS HAa OCHOBE
uH(GOpMALlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO NPEICTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIeI0BATENbCKON
NEATENbHOCTH, IIPU OTOM TI'PAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
MOHATUUHBIN anmapar Hu3ydaeMoro pasjena (U3UKA U COMPOBOXKIATh
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0coOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasnubsie IIpakTuueckue
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. dusuka u €€ poJib B IO3HAHUH OKPYKAIOLIEro MUpa
bu6nuoreka [JOK
1.1 o - 2
MISHE - Hayka © fipupone https://m.eds00.ru/7f416194
bu6nuoreka [JOK
1.2 o 2 1
HISHHCCIHE BEHHIHAL https://m.eds00.ru/7f416194
bu6mmoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Uroro mo pazneny 6
Pazpen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOCHHH BellleCTBa
but6mmoreka [JOK
2.1 C 1
TPOCHHE BetlecTra https://m.edsoo.ru/7f416194
59 JIBr>KeHue 1 B3aUMOJIEMCTBHE YAaCTHI] 9 1 bu6mmoreka [{OK
' BEIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [{OK
2.3 A 2
IPETATHRIC COCTOANMA Betliectha https://m.edsoo.ru/7f416194
Uroro no pazneny 3)
Paznen 3. /IBuskeHune u B3auMo/ieiicTBHe Tel
bubmuoreka [JOK
3.1 M 3
CXATITICCKOC ABIDKCEHHC https://m.edsoo.ru/7f416194
3.2 Wueprus, macca, TUIOTHOCTh 4 1 bu6nuoreka [JOK



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

https://m.edso0.ru/7f416194
bubnmoreka [JOK

33 Cuna. Bujet cun 14 2 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHust TBEpAbIMU 3 bubamnorexa [JOK
' TelIaMH, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
4.2 JlaBIICHHE KHAKOCTH S https://m.edso00.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoceproe asienue 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bubnmorexa [JOK
A P 1
> 360Ta M MOWIHOCTS 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2 II 1
> POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bubnuorexa [JOK
. M 4 1
53 CXAHITHCECKAT SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12


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

8 KUIACC

KoauuecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nea 1. TensioBble siBJI€HUA
bubmuoreka [JOK
1.1 i 7
CTpocHue i CBOHCTBA BelLeCTBa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pasnea 2. DiiekTpu4ecKkne M MATHUTHBIC SIBJICHUSA
91 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Tela 7 1 bubmuoreka [JOK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN IEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2. M 1 1.
3 ATHITHBIC ABJCHI 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexka [JOK
2.4 C) 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 145


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

9 KUIIACC

KoanuyecTBo yacoB DJIEeKTPOHHBIE
HanMeHoBaHMe pa3/ieioB H TeM nudpoBbIie
Ne n/m P Kontpoasnbie IIpakTuuyeckue (itcpp )
NMporpamMmMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pasznen 1. Mexanuuyeckue siBJeHHS
11 MexaHn4eCKOe JIBHIKCHUE U CIIOCOOBI €TI0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznen 2. Mexanuuyeckue Koj1e0aHNsI U BOJIHbI
bu6nmoreka [JOK
2.1 M 7
CXAHUHCCKNE KO0anIA 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CRAHHHACCIHE BOTIHHL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3pen 3. DiieKTpOMarHuTHOE MOJIE H 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNEKTPOMarHuTHOE MOJIE U

OJICKTPOMArduTHBIC BOJIHBI
Hroro no pazneny

Pasnea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

6

bu6nuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [JOK


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

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

bu6mmoreka [JOK
4.2 JIuH3BI ¥ onTHYeCcKHe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmnorexa [HOK
4.3 Pa3noxxeHnne 6emoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBaHTOBLIE SIBJICHUSA
bubmnorexa [IOK
51 Hcmyckanue u MorIonieHue CBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoetiHe aTOMHOTO spa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuun ! 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpEeHHEe U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexa [JOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27


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




IHHOYPOYHOE IINTAHUPOBAHMUE

7 KITACC
KosmyecTBo yacoB DJIeKTpoHHbIE N poBLIE
Ne i/ Tema ypoka
Bcero oOpa3oBaTe/ibHbIE pecypchl

®dusuka — Hayka o npupoje. SABieHus 1

npupoibl. GuznyecKkue BICHUS

Mexanudeckue, TEIIOBbIE, HIEKTPUUECKHE, 1

MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

®u3nyeckre BEJIMUYUHbI U UX U3MEPEHUE 1

Ypoxk-uccienopanue "N3mepenne
TEMIIEPATYPhI MPU TOMOIIH KUIAKOCTHOTO 1
TEPMOMETpA U AaTYUKa TeMIepaTypsl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE HaAyKU

n3yy4arot npupoay. EcrecTBeHHOHAYUHBIM 1 bubnmoreka [JOK

MeTto nmo3HaHus. Onucanne GU3NIECKUX https://m.edsoo.ru/ff09f72a

SIBJIEHUU C IIOMOILBIO MOJEIeH

VYpok-uccnenoanue "IIpoBepka runoTessl:

JAJIGHOCTH IOJIETA MIAPUKA, TYIICHHOTO 1

TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIIE

BBICOTA ITycKa"

Crtpoenue BeniecTBa. ONbITHI,

JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a

BeIeCTBa

JIBM>KCHHE YaCTHUIL BEIICCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccinenoBanue «OnbITh O 1

HaOJII0JCHUIO TEIUIOBOTO PACIIMPEHUS


https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperaTHble COCTOSHUS BEIeCTBa
B3aumocBsI3p MEX1y CBOWCTBaMU BEIIECTB
1 B Pa3HbIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
12 Mexanundeckoe qBuxeHue. PaBHomepHoe u bubmuorexa [JOK
HEPAaBHOMEPHOE JIBUJKCHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocte. Eumnitpt cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu 1 BpeMeHH IBUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
WHueprys. 3aKkoH UHEPITUH.
15 BSaI/I:MOﬂeﬁCTBHe TeJ‘IpKaK MpUYHHA Enbmiorexa OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIKEHUS Tell
16 [InoTHOCTB BemecTBa. PacueT Macchl u bubmuoreka [IOK
o0beMa Tea 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue
MJIOTHOCTH TBEPIOTO TEIay»
18 Pemenue 3amgad mo reme "I1oTHOCTH bubnuotexa [JOK
BelecTna” https://m.edsoo.ru/ff0a123c
19 Cua Kak XapakTepUCTUKA B3aUMOJICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBHCUMOCTH pacTsoKeHH (edopMariim)
MIPY>KUHBI OT MPUIIOKEHHON CHUITBDY
21 SBnenne Tarorenus. Cumia TSXKECTU
22 CBs13b MEXK]Ty CHJION TSKECTH M MacCOM bu6mmoreka [IOK


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
https://m.edsoo.ru/ff0a123c

Tena. Bec Tena. Pemenue 3amay mo reme
"Cuna Tsoxectu"”

https://m.edsoo.ru/ff0al778

93 Cuia TSKEeCTH Ha APYTUX IJIaHeTax. bubnmoreka [JOK
OU3NYECKUE XAPAKTEPUCTUKH TIJITAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [IOK

24 Hsmepettite ciu. JluamoMeTp https://m.edsoo.ru/ff0al8cc

bubmuoreka [IOK

25 Bec rena. Heecomocts https://m.edsoo.ru/ff0al778

26 Crno)xeHue IByX CHJI, HallPpaBJIEHHBIX 10 bubnuorexa [JOK
OJIHOM mpsiMOii. PaBHOACHCTBYIOIIAS CUJT https://m.edsoo.ru/ff0ala70

97 Pewenue 3amau no reme
"PaBHoaeiicTByromas cui”

28 TpeHue CKOJIbKEHUS U TPEHUE TIOKOSL. bu6nuoreka [JOK
Tpenue B mpupoje u TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabota «3yuenue

29 3aBHCHUMOCTH CHUJIBI TPEHHSI CKOJIBKEHUS OT bubnmoreka [JOK
CWJIBI JJaBJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLINXCS MOBEPXHOCTEN

30 Pemenue 3amad Ha onpenenexHue
PaBHOJICHCTBYIONIECH CHJITBI
Pemenne 3anau no remam: «Bec Tenay,

31 «['padmueckoe n3o0pakeHue CU, bubmmoreia LIOK

. https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOJICUCTBYIOIIAS CHID)
KonTponbhas pabota no Temam:
30 «MexaHnueckoe ABMKEHHE», «Macca,
IUIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3o0paxenue cuim, «CUIIbD
33 JlaBnenue. CriocoObl yMEHbBILICHUS U bubmuoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YBCIIMYCHUS NABJICHUA

https://m.edsoo.ru/ff0a20a6

34 JlaBrieHue ra3a. 3aBUCUMOCTD JIaBIICHHS Ta3a bu6mmorexa [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEJIAMH, bubnuorexa LIOK
JKUIKOCTIMH U rasaMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE bubnuorexa [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaqa mo teme «/laBinenue B bubmuoreka [IOK
JKUOKOCTU U rase. 3axoH [Tackamisy» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobuaiomyecs cocy https://m.edsog ru/ff0a2970
39 IMunpaBnuyeckumii mpecc bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opiHEeBOM KUIKOCTHBIN
Hacoc
Atmochepa 3emin. [Tpudannel
41 CYIIIECTBOBAHUS BO3YIIHON 000T0UKH bu6nmoreka [JOK
3emun. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Boznyxa. ATMocdepHoe 1aBrieHue E;:gg;:f:g;gg}; 0a2b5a
43 N3mepenne atMmocdepHoro aaBieHus. OmbIT bu6nuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHCHUMOCTh ATMOC(EPHOTO AABJICHUS OT bu6nuorexa IIOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIABJICHUE Ha Pa3JIMYHbIX BBHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anau mo Teme "AtmochepHoe


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
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

naBjeHue"

JlelicTBuE ®UIKOCTH U Ta3a HA

bu6mmoreka [IOK

47 MOTPY)KEHHOE B HUX TEJI0. ApXHUMeI0Ba
i P A https://m.edsoo.ru/ff0a3276
cuina
JlaGopaTtopHas pabota «OrnpeeiieHue
48 BHTaJII)KHBzIO :131 CHJTBI efII)CTB FolIeH Ha bubmorera [JOK
B de YIOt https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKCHHOE B )KHIKOCTH)
JlaGopatopHas paboTa 1o Teme
49 «ccnenoBanre 3aBUCHMOCTH Beca Tejla B bubnuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHON B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bu6mmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabota "KoHcTpyupoBaHue
51 apeoMeTpa WIK KOHCTPYHMPOBAHUE JIOAKH U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo remam: «IlnaBanue
52 cynoB. BosnyxomnaBanue», «JlaBieHue bubmorexa LIOK
YAOB. Ayx L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [JOK
53 Mexanudeckas padora
P https://m.eds00.ru/ff0a3fs?
bubnuoreka [JOK
54 MomHocTh. EAMHUIIEI MOIITHOCTH
B S B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccrnenoBanue "Pacyér MOIIHOCTH,
pa3BUBaeMoOM IpH Mo bEME 1o JiecTHUIE"
56 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHoBecue
CWJT Ha phIuare
57 Kontponbnas pabota no teme «JlaBienne


https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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

TBEPJIbIX TEJ, KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepouHas paboTa

Pesepubiit ypok. PabGoTta ¢ Tekctamu mo
Teme «/laBineHue TBEPABIX TEN, JKUAKOCTEN

bu6mmoreka [IOK

>8 u razoB» / Bcepoccuiickas nmpoBepoyHast https://m.edsoo.ru/ffOadffe
pabora
Peruaru B TexHuKe, OBITY U TIPUPOJIE.
59 JlabopartopHnast pabota «};Iccnpe;c))BaHne bubmmorexa [JOK
= https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3amad mo reme «Y ClIoBUs bubmuoreka [IOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT monesHoro neicTpust
61 Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KIIJI HaKIIOHHOH TUIOCKOCTH»
62 Pemenne 3amay mo teme "PaboTa, bu6mmoreka [IOK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubmmoreka [IOK
MOTEHIINaTbHAs YHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUU buommorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"DKCHepUMEHTAIbHOE OIPEEICHHE
65 W3MEHEHHUs] KUHETUYEeCKOU 1
MOTEHLIUATBHON YHEPTHH MPH CKAaThIBAHUU
TeJa IO HAKJIOHHOM IJIIOCKOCTH"
66 KonTponbhas padora no teme «Pabora u
MOIIIHOCTb. DHEPIUs»
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnunoreka [JOK



https://m.edsoo.ru/ff0a4ffe
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

TeMe "MexaHnueckoe IBIKeHue" https://m.edsoo.ru/ff0adee6

PeseprHbIit ypok. PaboTta ¢ Tekctamu mo
68 " "
teme "Pabota. MomHocTs. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuyecTBO 9acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3y4yeHusi o0pa3oBaTesibHbIE
padoThl padoThbI
pecypchbl
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHH U NX OITBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1
3 Mogenu TBEPOTO, JKUJKOTO U 1 but6mmoreka [{OK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOWCTB TBEPIOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HAa OCHOBE ITOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKOU TEOPHH
bubmuoreka [JOK
5 Kpucrammueckue u aMmop@HbIe TelIa 1
P Pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TerroBoe pacIIMpeHHe U CXKaTHE 1 bubmorexa LOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBHYKCHHUS 1
YaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 but6mmoreka [{OK



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

11

12

13

14

15

16

17

18

19

20

21

VYpok-koudpepennus "[IpakTnueckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB
BEII[ECTB U MAaTEPHAJIOB B LIEJIAX
sHeprocoepekeHus"

KomanuectBo TeruioTel. Y neapHas
TEIJIOEMKOCTD

YpaBHeHHE TEIJIOBOTO OaiaHca.
TermmooOMeH 1 TETIIOBOE paBHOBECHE

JlaboparopHas pabota
"HccienoBanue SBICHUS
TEII000MEeHa IpU CMEIINBAHUN
XOJIOJTHOM Y Topsiueit BOAbI"

PacueT xonuuecTBa TEIIOTHI,
HE0OXO0UMOTO JJIsl HATPEBAHUS Tea
Y BBIICIIIEMOTO UM MPU OXJIAXKACHUHU
JlaGopartopHas pabota "Onpenenenue
yZIeJIbHOM TEIIOEMKOCTH BemiecTa'
DHeprus TOIUIMBA. Y IeibHas TEIIoTa
CropaHus

[InaBneHne u oTBepIEeBaHUE
KPUCTAJUNIMYECKUX TeJ. Y IeNbHas
TEIUIOTA TIJIaBIICHUS

JlaboparopHas padota "Omnpenenenue
yEJIbHOM TEIUIOTHI MJIaBJIeHUs Jibaa"

[TapooGpazoBaHue U KOHAECHCALMSL.
Hcnapenue

Kunienue. Y nenpHas Termiora

https://m.edsoo.ru/ff0a6412

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a65c0

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

but6mmoreka [{OK
https://m.edsoo.ru/ff0aébb0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubnmoreka [JOK
https://m.edsoo.ru/ffO0a72fe

bubnmoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
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

22

23

24

napooOpazoBaHMs U KOHJCHCAIUH.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS
OT aTMOC(EpPHOTO AABJICHUS

BnaxxaocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEIHLHOM BIIAXKHOCTH BO3yxa"
Pemenue 3amau Ha onpeneneHue
BII&KHOCTH BO3/TyXa

[IpuHuuUIb paboTh! TEIIOBBIX
nsurateneil. [lapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

https://m.edsoo.ru/ff0a786¢

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

25

26

27

28

29

30

KIIJI TermoBoro aBuraTes.
TemnmoBbie JBUTATENIN U 3aITUTA
OKpY>Karolle cpeapbl

3aKOH COXpaHEHUs U IPEBPAILECHUS
SHEPTHH B TEIUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
no TeMme "TenaoBbIe IBIICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUH
BemecTna"

KonTponbhas pabota no teme
"TemnoBele ABIIcHU. M3MeHeHNE
arperaTHbIX COCTOSIHMM BemecTna"
Dnektpuzarus Teu. [[Ba pona
3JIEKTPUYECKUX 3aps 0B
VYpok-uccienoBanue "DieKTpusanus
TEeJ UHAYKIHEH U pU
COTMPUKOCHOBEHHUH"

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

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



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aHMOHeﬁCTBHe 3aPsSKCHHBIX TCII.

bub6nmoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpskeHHOCTD 3JIEKTPUYECKOTO bu6muoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocwurenu snekTpudeckux 3apsiioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToMa
34 [IpoBOIHUKY M TUAIIEKTPUKU. 3aKOH bubmmoreka [IOK
COXPaHEHUS JIEKTPUIECKOTO 3apsIa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHnE bu6muoreka [{IOK
CBOMCTB AJIEKTPUUYECKUX 3aPsAJI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBUS €0
36 cyliecTBOBaHMs. MIcTOUHUKI bubmmorexa ITOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlefcTBUS SIIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJICKTPUYECKOTO TIOJISI Ha MTPOBOTHUKH 1
U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
4acTH
Cuna Toka. JlabopaTtopHas pabora
but6mmoreka [{JOK
41 "M3MepeHue U peryJIMpOBaHUE CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIIeKTPUYECKOE HATIPSUKEHHE.
Bonbr™merp. JlabopaTopHas pabora

but6mmoreka [{JOK

42 "M3MepeHue U peryJInpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsxeHus"

43 CornpoTuBieHre NpoOBOAHUKA. bubmuoteka [JOK
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JEKTPUYECKOTO CONPOTUBIEHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYeHUs U MaTepuaia”
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1 yJacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad44a

enu
JlaboparopHast pabota
"MccnemoBaHue 3aBUCUMOCTH CHUIIBI

46 TOKa, UAYIIEro Yepe3 pe3nucTop, oT 1 bubsmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJIEIbHOE
COCIMHEHHUSI TIPOBOTHUKOB
JlaGopatophas pabota "IIpoBepka

48 MpaBuia CJIOKEHUS HAMIPSHKEHUN TPU 1 bubnmnoreka [JOK
MOCJIE0BATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlaGopaTtopHas padora "IIpoBepka

49 TIpaBuWJIa Ui CHITBI TOKA MPU 1 bubnmnorexa [JOK

napajieJIbHOM COCAUHCHUUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJla4 Ha IPpUMCHCHHC

but6mmoreka [{JOK

50 3akoHa Oma JUIs pasiIngHoro
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOAHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bu6muoreka [IOK
ToKa. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "OmpeneneHue
52 a60TpLI I/IFI\)/IOHH-II)OCTI/I 3neKTpI/IqGCKor0 Bubmuorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHUE LIENH U [TOTPEOUTETH
53 3JIeKTTp UYECKOM SHEPTUU B ZI:IT Bubmiotexa LIOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 ITocTossHHBIE MATHUTEI, UX
B3aUMOIEUCTBUE
55 VYpoxk-uccienoanue "M3yuenne bu6muoreka [{IOK
HOJIEW IIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHOE I10J1€
56 3eMIIM U ero 3HadYeHue g )KU3HU Ha Bubmiorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOILHOM paboTe
o TeMe "DIeKTpUIECKUE 3apAbl.
57 3apsoKeHHbBIE Tga U uXx P Bubmiorexa LIOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMOAeUCTBUA. I10CTOSIHHEIN
BJIEKTPUYECKUNA TOK"
KonrtponsHas pabora o Teme
"DIEeKTPUUECKHE 3aPSAIbL.
P P bubmuoreka [JOK
58 3apsKeHHBIE Tella U HX

B3auMozeicTBus. IlocTosHHbIN
aeKkTpudeckuil Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

62

63

npoBepoyHas paborta

PeseprubIit ypok. PabGota ¢ Tekctamu
o Teme "[locTosHHBII
aeKkTpuieckuii Tok" / Beepoccuiickas
npoBepoyHas paborta

OmneIT OpcTena. MaruuTHoe nosue
3JIEKTPUYECKOTro TOKa MaruutHoe
0JI€ KaTyIIKH C TOKOM

[IpuMeHeHHe IIEKTPOMArHUTOB B
texHuke. JlaboparopHas pabora
"N3yuyeHue neicTBUS MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

DneKTpoABUTaTENb IOCTOSTHHOTO
ToKa. Mcronb3oBanue
AJIEKTPOABUraTEeNeH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTopHas paboTa
"KoHcTpynpoBaHue U U3yueHUe
paboTHI AJIEKTpOoABUTATENS "

Omnbrtel @apazesi. 3akoH

JIEKTPOMArHUTHON UHIYKIIHU.
[IpaBuiio JIenna

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d?

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c

64

65

Dnexrporerepatop. CriocoObl
TTOJTYYCHUS JICKTPUICCKOM SHEPTHH.
DNEeKTPOCTaHIUU Ha
BO300HOBIIIEMBIX NUCTOYHHUKAX
SHEPrUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "DIeKTpUIecKHue U


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE SIBJIeHUS"

KonTponbhas pabota no teme

66 "DIIeKTPUYECKHIE U MAarHUTHBIC 1 bubmorexa [JOK
P " https://m.edsoo.ru/ff0ach14

SIBJICHUS

67 Pesepubiit ypok. Paborta ¢ Tekctamu 1 bubnmnorexa [JOK
1o treMe "TerioBble siBiIeHUs" https://m.edsoo.ru/ffOacc5e

68 PesepBHblit ypok. PaGota ¢ Tekctamu 1
1o TeMe "MarHuTHbIC SIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
- 68 145

ITPOT'PAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
] T U BbI
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:y:ennﬂ :)lﬁl?al;(())Ba:eJIbHLIe
padoThbI padoThI pecypesI
MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubmuorexa [JOK
MEXaHHYECKOI'O IBMKCHMS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexa HOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE
nBikeHue. CpeaHsiss © MTHOBEHHAs 1
CKOPOCTb
[IpsamonHENHOE PaBHOYCKOPEHHOE 1 bubnunorexa [JOK
JIBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEHOTO
PaBHOYCKOPEHHOT'O IBH)KEHUSI. 1
I'padux ckopocTu
JlabopaTopHas pabota "Onpenenenue
YCKOpEHHsI Tesa Ipu 1 1 bubnuorexa [IOK
PaBHOYCKOPEHHOM JBHM>XEHHUU TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu1ocKoCcTH"
CBoOomHoe nagenue tei. OIbITH 1
lanunes
PaBHOMEpHOE BUKEHNE TIO bubnuorexa LIOK

okpyxHOCTH. [Tepnon u wactora https://m.edsoo.ru/ff0ael76



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

obparmenus. JInaeiHast u yriioBas

CKOpOCTH
10 IleHTpOCTpEeMHUTETHPHOE YCKOPEHUE
1 Ilepselii 3akoH HetoTona. BexTop bubnuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubmuorexa [IOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3axoH HproToHa. bubnuorexa [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Peienue 3a1au Ha npuMeHEHUE bu6mmoreka [JOK
3aK0oHOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ]f?tlfg;/Ij;Tee(;(;(])lrou/I?f 0aeca2
16 Pemenue 3amau mo teme «Cuita
yIIPYTOCTH»
17 JlaboparopHas padota «Onpenenenue bubnuorexa [JOK
KECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmorexa [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenue 3amgau no reme «Cuna bubmuoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlaGopartophas pabota "Omnpenenenue bubnuorexa [IOK
K03 duLMeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenne 3amad mo teMe "3aKOHEI
21 Herorona. Cuina ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ffOafb8e
TpPECHHUS
99 Cuia TSKeCTH ¥ 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepeHuus "IBuxenue Ten

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrtema). ['amakTukn"
Pemenue 3agau mo teme "Cuna
24 TSOKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHS
o5 [IepBas kocmMuyeckasi CKOPOCTb. bu6mmoreka [JOK
HeBecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHOI TOUKH.
AOGCOIFOTHO TBEPI0E TEIIO.
26 PaBHOBecue TBEPIOrO TENIA C bubmmorexa TIOK
. " p https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHT cuinsl. LleHTp TsKECTH
PaBHOBecue MaTepuanbHONH TOUYKH.
AOGCOIFOTHO TBEPIOE TEIIO.
27 PaBHoBecue TBEpAOrO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHUS.
MowmeHT cuinsl. LleHTp TsKEeCTH
28 Pemenne 3agau mo teme "MoMeHT bubmuotexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE MO
29 TeMe "MexaHnyecKoe IBUKCHUE buGnnorexa [IOK
. | ’ https://m.edso0.ru/ffOb0408
B3anmopeiictBue Ten
KonrponsHas pabora o Teme
| bu6mmoreka [JOK
30 MexaHUYeCKOe IBHKCHUE.
. " https://m.edsoo.ru/ffOb06ec
B3auMonelicTBue Ten
31 Nmnynee Tena. Umnynasc cuiel. 3aKoH bubmmoreka [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

COXpaHEHUsl UMITyJIbCca. YIPYroe U
HEYIIPYTroe B3aUMOJECHCTBUE

Pemenune 3aga4 no treme "3akoH

https://m.edsoo.ru/ffOb07fa

bubmnoreka [IOK

32 COXpaHEHUs UMMyJibca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanndeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/F0b0agA
Pabota cutbl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «Onpenenenue
36 paboOTHI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAILHON TOBEPXHOCTHY
37 CBs13b 3HEpPrUH U PaOOTHI.
[ToTenuuanbHas SHEPrUst
Kunernueckas sneprus. Teopema o bub6nuorexa LIOK
38 .
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MEXaHHUKe
40 JlabopartopHas padota «/3yuenue bubnuorexa [IOK
3aKOHA COXPaHEHHUS YHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe JBUKEHHUE U €TO bub6mnoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueOaHusl. bubnunorexa [JOK
Breinyxxnennsie koseOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyeckuil 1 npy>KMHHbINA

MassTHUKH


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

45

46

47

48

49

50

51

52

53

54

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoJia KojaeOaHui OT KECTKOCTH
NPY>KUHBI U MAaCChI Tpy3a»

[IpeBpanienue sHepruu npu
MEXaHMYECKUX KOJICOaHMSIX

JlaboparopHas pabota «Onpenenenue
4acTOTHI U Tiepro/ia KoieOaHui
MPYKUHHOTO MasiTHUKa)

JlaGoparopHas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpH0JI1a KoJeOaHMi
rpy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

Mexaunueckue BoaHbL. CBOWMCTBA
MEXaHU4ECKHUX BOJIH. [IponosibHbIE
TOTNEPEYHBIE BOJIHBI

Ypok-koHpepeHnmus "MexaHUYeCKHe
BOJIHBI B TBEPJIOM TEJIE.
CelicMUYeCKHE BOJTHBI"

3ByK. PacnipocTpanenne u oTpaxkeHue
3BYyKa

VYpok-uccnenosanue "Habmogenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKHI pe30HaHC

VYpok-koHbepeHus "YnbTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHbI COXpaHEHHUS.
Mexanuyeckue Koyie0aHus ¥ BOTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHbI COXpaHeHUs1. MexaHndecKue
KoJieOaHHUs U BOJIHBI"
DNEeKTPOMarHuTHOE MOJIE. bubnuorexa [IOK
56
DNeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubmuorexa [JOK
58
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBsI3U"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOUIIBHOTO TenedoHa
Pemenwne 3aa4 Ha onpeseneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas MPUPO/ia CBETA.
61 Ckopocth cBeTa. BomHoBBIE CBOIICTBA bubmmorexa [JOK
P ' https://m.edso0.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [Ipsmonuneitnoe
62 acIpoCTpaHEHHE CBETa. 3aTMECHUS bubmorexa [TOK
pacipocIp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)X€HUs CBeTa. 3epKaia.
63 Pemrenue 3amay Ha IpUMeHEHNE bubmmorexa LHOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aKoH bubmuoreka [JOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpCIIOMJICHUA CBCTA

[ToHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnuorexa [JOK
65 Hcrnonb30BaHrEe IOTHOTO BHYTPEHHETO httos://m.e dso:J_[ru p—
OTpa)KEHHMs B ONTUYECKUX CBETOBOAX — '
JlaboparopHas pabota "Hccienopanue
66 3aBHCHMOCTH YTJIa TIPETOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJCHHs Ha
rpanute "Bo3ayx-crekino""
Ypok-koHpepernmus "Vcnonp3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [JOK
68 JIna3el. OnTHYecKast cuia JTUH3bI
https://m.edsoo.ru/ffOb3f2c
Bbu6morexa [JOK
69 [TocTpoenne n300paKeHMt B TMH3AX
R p https://m.edsoo.ru/ffOb444a
JlaboparopHas padora "Omnpenenenue
. bubmuoreka [JOK
70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKOMN A
T pm— https://m.edsoo.ru/ff0b4206
7 Ypok-koHpepeHmus "OnTudeckue bubnmorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnuoreka [IOK
72 I'na3 xak ontuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jled ekt
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
74 Omnbitel HetoToHna. Crnoxenue bubnuorexa [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
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

JlaGopaTopHas padoTta "OTBITHI 11O
pas3NoKeHuto 0e10ro cBeTa B CIEeKTp U

bu6mmorexa [JOK

75
BOCHPHATHIO [IBETa TIPSAMETOB TIpH fx https://m.edsoo.ru/ffOcOe2a
HaOJIIOICHNH Yepe3 [BETOBhIC
¢bunbTpe"
VYpoxk-npaktukym "BoiHoBBIE
76 CBOMCTBA CBETA: IUCIIEPCHUS,
uHTEepdepeHys u audpaxus”
77 Omneitel Pe3epdopna u muranetapHas bubnuorexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
Hcmyckanue v mOTJIoNIeHHE CBEeTa
79 aromoM. KBaHTbl. JIuneiuatosie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-mipaktukym "Habmronenue bubnuorexa [JOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHIBI bubmmorexa LHOK
s A https://m.edso0.ru/ff0c1672
Crtpoenue atoMHOTO sipa. Hykinonnas bubnuorexa [JOK
82
MOJEIb https://m.edsoo.ru/ffOcl18ac
83 PanuoakTuBHBIE IPEBpAIICHUS. bub6nuorexa LIOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo Teme: bu6mmoreka [JOK
"PapnoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmaga
Ypok-koudpepenuus "PagnoakTuBHbIC
P Gepen 8 bubmuoreka [JOK
86 W3ITyYeHUs B TIPUPOJIE, METUITUHE,

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

88

89

SnepHble peakiuu. 3aKOHBI
COXpaHEHUs 3apsI0BOr0 U MacCOBOTO
yucen

DHeprusi CBSI31 aTOMHBIX s1iep. CBA3b
MaccChl U SHEPTUU

Pemenue 3anau no reme "SnepHeie
peakun"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakium cuHTe3a U AeNCHUA Aep.
Wcrounuku sHeprun CosHua U 3BE3]T

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

92

93

94

95

96

VYpok-koudepennus "AnepHas
sHepreTuka. JlercTBus
PaIMOAKTUBHBIX U3ITyYEHUH HA KUBBIC
OpraHusmsl"

[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DIEKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBeHUS"

Kontponbhas paboTa mo teme
"DIEeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBeHus"
[ToBTOpenue, oboOIIEHHE.
JlabopaTopHbIie pabOThI 1O KypCy
"BzaumonerictBue ten"

IToBTOpenue, o6o01eHue. Pemenne
PACUCTHBIX U KAUCCTBCHHBIX 3aJa4 I10
teme "TemnoBsie npouecch”

[ToBTOpenue, o6o0mmenHue. Pemenne

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [JOK



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

pacUYEeTHBIX ¥ KaYECTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIx gBurareiaei"

[ToBTOpenue, 06061eHne. Pemenne

https://m.edsoo.ru/ff0c2a22

97 ACUETHBIX U KaUeCTBEHHBIX 3a/1a4 110 1 bubmmorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHoBOK"
[ToBTOpenue, o6o0IIeHHE.
98 JlabopartopHbIie pabOTHI IO KypC 1 1 bubmorexa HOK
" PATOPHbIC P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJIEHUSA
[ToBTOpenue, o6o6meHue. Padora ¢
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

MCIOJIb30BaTh U3YUYEHHBIE MTOHATHUS

pa3iauuaTh SBJICHMS 110 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIECHUE
pacro3HaBaTh TPOSIBIIEHHME H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KarolieM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOJIE,

IIpHu 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3a1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SIBICHHMA

1.4

1.5

OMKCHIBATh HW3YYCHHBIE CBONCTBA Ten U (U3MUECKHE SBIICHHS,
UCTIONB3Ysl  (DM3WYECKHE BEIWYWHBI, TPH OMUCAHWHM TPABHILHO
TPaKTOBAaTh (U3MYECKUN CMBICI HCIONB3yeMBIX BEIHYWH, WX
0003HAYCHHUS U €IUHUIIBI PU3UUECKUX BEJIUYHH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEeJIMYMHAMHU, CTPOWTH TpaUKU  HM3YUYECHHBIX  3aBHCHMOCTCH

(1)I/I3I/I‘leCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOWCTBA Tel, (PM3MUECKUE SIBIICHUS U TPOIIECCHI,
UCIONB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alMChIBaTh €r0 MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

1.7

OOBSICHATh (PU3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA TEll, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh IPUYMHHO-CIEJCTBECHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKkux maroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA ()M3NUYECKUX SBJIECHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

peuiaTb paC‘IéTHHC 3aJa4u B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI M



(dbopMyITbI, CBSI3BIBAIONTNE (DU3HMUECKUE BEITMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJa4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢du3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JaHHBIE, HEOOXOIUMBIE ISl peUIeHHs 3a/1a4, OLICHUBATh

PEATUCTUYHOCTD MOJTYYEHHON (PU3MUECKOM BEIIMYUHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXXHO PELIUTh MpPU HOMOIIA
(Gu3n4ecKux METOJOB, B ONHCAHUU HCCIEJOBAaHUS  BBLACIATH
npoBepseMoe  NpeArnoiokeHue  (TUIoTesy),  pa3idyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yiabTaT, HaXOAWUTh OUIMOKH B

XO0JE€ OIIbITa, A€J1aTb BBIBOJBI 110 €TI0 PE3yJibTaTaM

MpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO q)HBI/II-IeCKI/IX SIBJICHUU WA
(¢U3MYEeCKUX  CBOMCTB  Tel:  (opMyIMpoBaTh  MPOBEPSEMbIC
MPENONIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyIoBaHUs, 3aIIUCHIBATH X0/ OMBITAa U (HOPMYJIUPOBATH BHIBObI

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIB30BAaHMEM AaHAJIOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

MPOBOAMTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEIMYMHBl OT JAPYrOM C MHCIOJIB30BAHUEM MPSAMBIX H3MEPEHUIA,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOIO MCCIEIOBAaHUA, COOMPAThH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUs, CIEAYS MPEIJIOKEHHOMY IIJIaHy,
(buKcHpOoBaTh PpPEe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MIPEUIOKEHHBIX TaOJIUI U TPaQHKOB, J1e1aTh BBIBOIbI

10 pe3yJibTaTaM UCCIIEI0BAHUS

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIHYUH, CIEIys
MPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOWU

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyIOBaHUEM

yKa3blBaTh MPUHIMIBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh IMPUHLUIBl JEHCTBUS H3YyUYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX ONHUCAHMS,
UCTONb3ysl 3HAaHHUA O CBOMCTBAX (PU3MYECKUX SIBICHUM U

HGO6XOI[I/IMBIG (bl/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

MPUBOIUTH TPUMEPHl  (HAXOAUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
JKU3HU i obOecriedeHuss O€30MacHOCTH Tpu  OoOpamieHuu C
npuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpesie

1.16

1.17

1.18

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IYyTEM CpPAaBHEHUS Pa3IMYHbIX HCTOYHHMKOB
BBIICNISATE MHQOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBOU WIIH

MOXET OBITh HEOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HAY4YHOIIONYJISIPDHYIO ~ JIUTEpaTypy  (PU3MYECKOrO  COJAEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeTr, Bnaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMAaLK

13 OJJHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO31aBaThb COOCTBEHHEIE KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMAIMH (PU3UUECKOTO
COJZIEp>KaHusl, B TOM 4HcJe MyOJIMYHO JeNaTh KPaTKHe COOOIICHHUS O
pe3yibpTaTax TPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPH STOM
IpPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM IMOHATUHHBIN ammapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYIJICHUE MPE3eHTAluEeH

1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTarTa

1.1

IIPU BBINIOJHEHUH y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacipeneiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJlauaMH,
CIIEIUTh 3a BBIIIOJHEHHMEM IUIAHA JIEUCTBUHM, aJeKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JI€ATENBHOCTh TIPYIIbl, BBICTpAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUYUTBIBAS MHEHHE

OKPYXKaIOIIUX

HpOBepﬂeMbIe NMPEIAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM

00pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus

HCIIOJBb30BaTh MMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHIO HMX XapaKTCPHBIX CBOWMCTB M Ha



1.3

1.4

1.5

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘ICCKOG SAIBJICHHUC

pacro3HaBaTh TPOSIBIIEHHME M3YyYCHHbIX (PU3HUECKUX SBJICHUH B
OKpY’KalollleM MHUpe, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICHATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (PU3MUECKHe SBICHUS,
UCTIONB3ys (U3MYECKHE BEIMYUHBI, IMPU ONUCAHUU NPABUIBHO
TpakTOBaThb  (PU3MYECKUII  CMBICA  MCIOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh  TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMYNH

XapaKTCpUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IPOLECCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa MW  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIpAKEHHE

1.6

1.7

1.8

1.9

OOBSCHATH (PU3UUYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIBbI0 1 — 2 WM3y4eHHBIX CBOWMCTBA

¢bu3nueckux ABICHUM, GPU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemats pacy€THbIe 3a7a4u B 2 — 3 JeMCTBHSI, UCTIONB3YS 3aKOHBI U
(dhopMyIIbI, CBSI3BIBAIONTNE (DU3MUSCKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 32J1a4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX Ui peIIeHHs 3a/Jadyd, BbIOWpAaTh 3aKOHBI U (HOPMYIIBL,
HEoOXonuMbIe Al €€ pellieHus], MPOBOAUTh PacuyéThl U CPaBHUBATH
MOJIydeHHOE 3HAaYeHHE (U3MYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

paciio3HaBaThb HpO6H€MBI, KOTOpPBIC MOKHO pPCHIUTH IIpU ITOMOIIOH
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUC UCCICAOBAHNsA, BBIACIIATD
MMPOBEPACMOC MPCAINIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa
MPOBEACHWA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

MNpOBOAWUTL OIIBITEI 110 Ha6JHOIIeHI/IIO (1)PI3I/I‘I€CKI/IX SIBIICHUIT HWIIN

¢busznyeckux  CBOMCTB  Ten:  (opmynHpoBaTh — IpOBEpsieMble

NPEANONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO



1.10

000pYIOBaHMsI, OIMCHIBATH X0 ONbITa U (POPMYIHUPOBATH BHIBOBI
BBIIIOJIHATH IPSMBIE WM3MEPEHUS C HCIIOIb30BAHMEM aHAJIOTOBBIX
puOOpPOB U AATUYUKOB (HPU3HUECKUX BEIMUUH, CPABHUBATH PE3YJIbTATHI

MU3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3WYECKOMN
BEJIMYMHBl OT JPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHHMN:
IUIAHUPOBATh HCCIIEIOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJIHSATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl NOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiaMIl U rpaduKoB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(R (S14% HpCI[J'IO)KGHHOfI HHCTPYKIIMHK, W  BBIYUCIATH 3HAUCHUC

BCIINYHHBI

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TIpu pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIEAOBaTENbHBIM W MapaUICIbHBIM
COCJMHEHHEM DIIEMEHTOB, pa3linyas yCJIOBHbIE 00O3HAYCHHSA
AJIEMEHTOB DJIEKTPUYECKHX LIETIeH

OPUBOAUTH MNpHUMEPHl (HAXOAUTh HMH(POpPMALUIO O MpuUMepax)
MIPAKTHYECKOI0 UCIIOIb30BaHMsI (U3NYECKUX 3HAHUN B NIOBCEIHEBHOMN
KM3HM i obecriedeHus 0€30MacHOCTM MpH  OOpallleHHH ¢
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 310POBbS U
COOJIIOJICHHUSI HOPM SKOJIOTHYECKOT0 MOBEACHUS B OKpYXKaoIeH cpeie
OCYILLIECTBIATh NOUCK MH(OpMauK GU3NIECKOTO COJEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIUXCS 3HAHUM WU IIYTEM CpPAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BaTh IIPpU  BBIITOJHCHUU y‘-IC6HBIX 3aJIaHUM HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

MOMYJISIPHYIO JINTEpaTypy (U3UYECKOro COJEpKaHUsS, CIPABOYHBIC
MaTepuansl, pecypcsl cetu MHrepHer; BmageTh npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE 1 KPATKUE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUECKOTO
COJiep’KaHusi, B TOM 4YHCIIe MYyOJIMYHO MPEICTaBIATh Pe3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIBbCKOM JEATEIIBHOCTH, MPU 3ITOM
rPaMOTHO UCIOJIb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(bu3MKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

P BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (U3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYMIE B COOTBETCTBHH C
IOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTb 3a BBIINOJHEHUEM IUIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JCITEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

1.2

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUSA

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIIEHHME H3YyYCHHBIX (PU3HMUCCKUX SIBICHUH B
OKpY’>KalollleM MHUpEe, B TOM yucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBIICHUS,
UCTONB3ys (U3MYECKHe BEIMYUHBI, IMPU ONUCAHUU MPaBUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  HCIOJIB3YEMbIX  BEJIHUYHH,
0003HaYeHUS U eIMHUILIBI (PU3NYECKUX BEIMUYUH, HAXOJUTh (POPMYIIbI,

CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU



1.5

1.6

1.7

1.8

1.9

BEIMYMHAMHU,  CTPOUTH  IpadUKd  HM3YYCHHBIX  3aBHCUMOCTEH

(MBUYECKUX BEIIMUNH

XapaKTEpHU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘—IGCKI/IC SABJICHUA W ITPOLECCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBECHYIO
(bOpMy.HI/IpOBKy 3aKOHa MW  3alliMCbiBaTb €ro MaTr€MaTH4YCCKOC

BBIPAKEHUE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C TMOMOIIbIO 2 — 3 W3YyYEHHBIX CBOMNCTBA

¢bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7auyd (OomMparomuecs Ha cucremMy u3z 2 — 3
YpaBHEHHIi), WCIONB3yS 3aKOHBI W  (QOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BeIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/1aud
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAIOUIME WM
M30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIL pELICHUs, NMPOBOJIUTH pPacy€Thl M OICHHWBATh PEATMCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHU (pHSH‘-ICCKOfI BCJIIMYHHBI

paciio3HaBaTb l'IpO6J'ICMBI, KOTOPBIC MOKHO PpPCIIMTL IIpHd IIOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOAO0B, MCIIOJIB3Yys OINMMCAHUE HCCIEA0BaHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIONKCHUC, OLCHUBATH IIPABUJIBHOCTL [MOPAAKa
MMPpOBCACHUSA HCCIICAOBAaHHA, [JACJIaTb BBIBOABLI, HWHTCPHIPETHPOBATH

PE3YyIIbTAThI Ha6J'IIOI[eHPII>i 1 OIIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONCHHIO (DU3NYECKUX SIBICHUH WIH
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATh BHIBOABI

1.10

1.11

IPOBOAMTHh MpPU HEOOXOJUMOCTH CEPUI0 IMPSMBIX H3MEpPEHHIA,
ompenessis CpelHee 3HauCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomieil JIMH3bI), 000CHOBBIBATH BHIOOP criocoda

U3MepeHus (M3MEpPUTEIBHOTO Mprdopa)

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHUUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHIAC Ta6JII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

I‘pa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIibTaTaM UCCIICAOBAHUA

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEeays MNpPEUIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTAaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

71a060paTOPHBIM 000PYI0OBaHUEM

pa3nnyaTth OCHOBHBIC TNMPH3HAKK HM3YYECHHBIX (PH3MUECKUX MOJEICH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK
CBeTa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJECIb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O AApa

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIKUCAHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MUECKUX SBICHUA U HEOOXOIUMBIC

(dU3HYeCcKre 3aKOHOMEPHOCTH

HUCIIOJIB30BAaTh CXEMBbI u CXEMAaTUYHBIC PUCYHKHA HN3YUCHHBIX
TEXHUYECKHUX YCTPOKCTB, U3MEPUTEITbHBIX npubopoB u
TCXHOJIOTHYCCKUX IMPOUECCCOB IpPU PCIICHUU YqCGHO-HpaKTH‘{eCKHX
3aaa4, OITUYCCKUC CXCMbI I TOCTPOCHUA H306an(CHHﬁ B IIJIOCKOM
3epKaJie ¥ cOOMparoIei JHH3e

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(POpPMALIMIO O TpUMepax)
MPaKTUYECKOTO UCTOIb30BaHUS (DU3NYCCKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuud ¢
npuOOpaMy M TEXHHYECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3I0POBBS U

COOJIIOICHHS HOPM IKOJIOTUYECKOTO TOBEICHHS B OKpY’Kalollel cpezie

1.18

1.19

OCYIIECTBIIATH MOUCK HH(pOpMaK GU3HIECKOTO CONCPIKAHUS B CETH
WuTepHer, camocTOsATeNbHO (OPMYIUPYs TOUCKOBBIM  3ampoc,
HAaxOJUTh MYTH  OMNPEACN]ICHHUs  JOCTOBEPHOCTH  MOJYYEHHOMU
nH(GOpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUM M JOMOJIHUTENIbHBIX

HCTOYHUKOB

UCIOJB30BaTh IPU  BBIMNOJIHEHMHM Y4E€OHBIX 3a/JaHUil  HaydHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEp)KaHUs, CIPaBOYHbIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OJHOM



1.20

1.21

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOINCHHS Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX MHNCTOYHHKOB (1)I/IBI/ILIGCKOFO
CoJiep’KaHusl, MyOJUYHO MPEACTABIATh PE3YyJIbTAThl NMPOEKTHOW WU
UCCJIE0BATENIbCKOM  JEeSTENbHOCTH, Opy  3TOM  I'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbI MOHATUMHBINA anmnapaT U3y4acMoro pasziena
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPU BBITIOJTHEHUH YYeOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
MPOLIECCOB PACHpPEesITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM 3aJadYaMH, CJICAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJIAJ B JCSATENBHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOSABJIAA T'OTOBHOCTbH

pa3pemaTth KOHQIHKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsieMbIe AJIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWUUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

®uszuka — Hayka O Inpupoje. SBiaeHus NpHUPOABL.
®usznueckre SABICHUSA: MEXAHWUYECKUE, TEIUIOBbIE,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC

dusznueckue BeIMUMHBL.  M3MmepeHHe  (U3MUECKUX
BenmuunH.  Dmsuyeckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA TO3HAHUS: HAOIIOJICHHE,
IIOCTAaHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KCHHUE THIIOTE3,
9KCHEPUMEHT 10 TPOBEpPKE THUIOTe3, OOBsICHEHUE

HaO0JII0IaEMOTO SIBJIEHUS
Onucanne GU3NYECKHUX SBJICHUN C TIOMOIIBIO MOIeeH

[IpakTrueckue pabOTHI:

HH#Par###113MepeHne pacCTOSHUIMA.

###Par### 3mepenue 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

#H#Par###0npeneneHue pasMepoB MaJIbIX TeJl.
#H#Par###3mepenue  Temmnepatypsl  MpU  [TOMOIIHU

KUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIIEpPaTyphbl

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BELLIECTBA

2.1

H#HHPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###/lsiokenne  yvactunr  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS  YacTUI[ C  TEeMIepaTypowu.

BpoynoBckoe nBmxenue, muddy3us

2.3

BzauMmogaeiicTBue yacTUI BEIIECTBA: NPUTIKCHUEC U

OTTAJIKMBAHHUC




H#HPar###H# ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3aumocBs3p MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX U MX ATOMHO-MOJEKYISPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTuyeckue pabOTHI:
#H##Par###01enka quaMmeTpa aToMa METOJIOM PsiIoB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #HHPar###0OneITEl 1O HAONIONEHWUIO  TEIUIOBOTO

pacuupeHus ra3oB.
HHAPar###0nbITel IO OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
###Par###CropocTs. Cpenusis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBWKE€HUHU. Pacy€r myTm U BpemMeHU
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneinctBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##Par####lnotHocts BemiecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEllleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOIIbIO TMHAMOMETpA
3.7 ##HPar#t#ABnenne TaroteHus u cuna Tsokectu. Cuna
' TSKECTHU Ha Apyrux miuaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpOIEe U TEXHUKE
3.9 H#HPar###Croxxenne cuil, HaNpaBICHHBIX IO OJHOU
. npsmMoil. PaBHozaelcTByronas cui
3.10 [IpakTuueckue padbOTHI:



3.11

3.12

OnpeneneHue CKOPOCTH  PABHOMEPHOI'O  JABM)KEHUS
(mapuka B OKUAKOCTH, MOJEIU  DJIEKTPHUUECKOTO
aBToMOOWIE W Tak jainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBbKEHHUS Opycka WIM IIapuka IIo
HaKJIOHHOM  miuockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOIIIKE
3aBHCUMOCTh pacTshKeHUs (aedopMariv) mpyXKHHBI OT
NPUJIOKEHHON  cwibl. OMBITHL, JIE€MOHCTPUPYIOIIUE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapaKkTepa CONMMPUKACAOIIUXCS HOBerHOCTeﬁ

dusnuecKue SIBICHUA B IPUPOJE: NIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMM CKOPOCTSIMHU B )KMBOW U HEXXMBOU IIPUPOJIE,

JIeMCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE

TexHnyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUKOCTEHN 1 TA30B

Hasnenune TBEpAoro tena. CrocoObl YMEHBIICHUS H

1 YBEJIUYCHHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMIIepaTyphl
43 [Tepenava maBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamiu. 3akoH [lackans. [lHeBMaTHyecKkne MalMHbI
3aBUCHUMOCTh  JABJICHUS KUAKOCTU OT TJIyOWHBI
4.4 Iunpocratuaeckuii mapagokc. CooOmiarommecs CoCy/bl.
I'mppaBnnueckne MeXaHU3MBI
ATtMmocdepa 3emin u atmocdepHoe Aasinenue. [IpuunHsl
A5 CyILIECTBOBaHUS BO3AYIIHOW oOomouku 3emuid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIECHUS OT
BBICOTBI HaJ] YDOBHEM MOPS
45 N3mepenue armocdepHoro pasnenus. [Ipubopbr mms
' U3MEpEeHHsI aTMOC(HEPHOIO AABJICHUS
JlelicTBue KUIKOCTH MU Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [naBanue ten. Bo3gyxormnnaBanue



4.9

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TOTpYyKEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BBITAIKUBAOLIEN CUIIBI, JEHCTBYIOIEH Ha
TENO, TOrpyX’EéHHOe B  JKHIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH HA TENO B >KUIKOCTH, OT 00BbEMa
NOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYHpPOBAaHHE  JIOAKM M OmIpeaesieHne  eé

IPy30N0AbEMHOCTH

4.10

411

duznueckue SABJICHUA B npupoac: BJIMAHUC
aTMOC(l)epHOl"O JaBJICHHA Ha JKUBOH OpTraHu3M, IUIaBaAHUC

pBIO

TexHuueckue yCTPOWCTBA: COOOILIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA Ipecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT'MA

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Mexanuyeckas pabota
Mexanundeckass MOIITHOCTE

[IpocThie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs

iockocTh. [IpaBuiio paBHOBecHs pplyara
[Ipumenenue npaBuiIa paBHOBECHS pblyara K OJIOKy

«3onmotoe  mpaBwio»  MexaHukd.  KoapduuueHt
IIOJIE3HOIO JNEUCTBUSA MEXaHU3MOB. IIpoctsie

MEXaHU3MBbI B OBITY U TEXHUKE
[ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprust

TlonHas MexaHWYecKas OHEPTIU-. 3aKOH H3MEHCHUS H

COXPAaHCHUA MEXaHUYECKOMH SHEpPIrun

[IpakTuueckue paboOTHI:



#HHPar#H##0npeneneaue padOTbl CUIBl TPEHUS IIPU
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
noepxHoctu. McciienoBanue yclIOBUM paBHOBECHS
ppuara. Msmepenune KIIJ[ HakIOHHOM MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

du3nyeckue SIBICHUS B npuponac: pblHaru B TCIIC

5.10
YyeJioBeKa
TexHuueckue yCTpOMCTBA: pbIYar, TMOJABWXHBIM U
5.11 HETOJBMKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiembIe 3JIeMeHTHI COIEPKAHUS
pasaena 3JIeMeHTa
TETIUJIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOKCHHUS  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemecTBa. Macca U pa3Mepsl
' MosieKyln.  ONBITBI, MOATBEP)KAAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKHUHETHUECKON TEOPHH
Mopnenu  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
6.2 cocTostHMM BemiecTBa. Kpucraminueckue u amopdHbie
Tena
OObscHEeHHE CBOWMCTB razoB, )KUIKOCTEH M TBEPABIX TET
0 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUHr
6.4 CMaunBaHUe U KaMWUTSIPHBIC SIBICHUS
6.5 TemnnoBoe pacHIMpeHHe U CKATHE
6.6 Temneparypa. CBs3b TeMIlEpaTypel CO CKOPOCTHIO
' TEIUIOBOTO IBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprus. CnocoObl N3MEHEHUS! BHYTPEHHEN
' SHEPrUH: TeIIoNepeaada U COBEpIIeHNE pabOThI
6.8 Bunel teronepenadyu: TEMIOMPOBOTHOCTh, KOHBEKIIUS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

HU3JTY4YCHHUC

KomnuectBo  TemnoTel.  YIelnpHasT — TEIIOEMKOCTH

BCIICCTBA

TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE

TEII0BOro OajgaHca

IInaBnenue u OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.

Y,Z[CJ'IBHaH TCIJIOTA IJIaBJICHUA

[TapooOpazoBanue u  koHaeHcanus.  Vcmapenue.
Kunenne. VYnenbHas  Ttemiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO

IaBJICHUS
BrnaxHocTs Bo3myxa
DHeprus TOIUIMBA. Y IeJbHas TEMI0Ta CTOPaHUS

[Mpunmuner  paGotbl  TermoBbix — asurarenein  KITJ
TEIJIOBOTO ABUTaTessl. TeluioBble ABUTAaTEeNIM M 3aluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHMs U MPEBPAILECHUS YHEPIUHU B TEIIOBBIX

nporieccax

[TpakTuyeckue pabOTHI:

H#HAHPar#H#ONbITEL 10 OOHAPYKEHUIO JEWCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

#HHPar###OnpITBl 10 BBIPAIIMBAHUIO  KPUCTAJIOB
MOBAPEHHOM COJIM WJIM caxapa.

#HHPar###OnbITE 1o HAOJIFOAEHUI0O  TEIUIOBOTO
paclIpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
##H#Par###Onpenenenue gaBieHUs] BOo3AyXa B OajuloHe
HINpULA.

H#HHHPar###0nbIT, NTEMOHCTPUPYIOIIHE 3aBUCHMOCTH
JTABJIEHUS] BO3JyXa OT €ro oO0béMa W HarpeBaHUs WM
OXJIAKICHMSL.

###Par###1IpoBepka rumnoTe3sbl JUHEHHOM 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKOU



6.18

TpyOKe OT TeMIepaTypHl.

#H##HPar#t#Habmonenue U3MEHEHUS BHYTpPEHHEMN
SHEPTUM TeJla B pe3yJbTaTe TEIUIoNepeaaun U padboThl
BHEUTHUX CHIL

###Par#t#lccnenoBanue sSBIIGHUS TEMJIOOOMEHa TpuU
CMEIIMBAHNUU XOJIOJIHOW U TOPSYEN BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TEIIOTHI,
MOJIyUEHHOTO0 BOJIOM MpH TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM I[TUIHHIPOM.

###Par#H#Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par###lccienoBanue mmpoiecca HCIapeHus.
#H##Par###OnpeienieHne  OTHOCUTENBHON — BIAYKHOCTH
BO3/IyXa.

#H##Par###OnpenencHue yAeIbHONW TETUIOTHI TIIABICHUS

JIBJA.

dusnveckre SBICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKEHWE W KamWULIPHBIE SIBICHHS B TPHPOJIE,
KpUCTAIJIBI B Tipupojie, u3nyuenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULAPBI,  IPUMEPHI
WCIIOJIb30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEeMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

Onektpusanus Tea. [[Ba posa aIeKTpUIeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kyiona
(3aBHCUMOCTb CUJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHLI 3apaa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

7.3

BHCKTpI/I‘-IeCKoe ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyHIMN Cyneprno3unuy 3JIEKTPUYECKHUX I0JeH



(Ha KAYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsioB. DJeMEHTapHbIN

7.4 anektpudeckuii 3apsan. Ctpoenue atoma. [IpoBoaHuku u
JIUBIEKTPUKU
7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
- ONeKTpUueckuid  TOK.  YCJIOBHUA  CYILIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. ICTOUYHMKYU MOCTOSITHHOTO TOKa
HeiictBus JIIEKTPUYECKOTO TOKa (TertoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KHUIKOCTSX U ra3ax
28 Onektpuyeckas 1enb. Cuina Toka. DJIEKTPHUYECKOE
' HaIpsDKEHUE
29 CormpoTuBiieHne MPOBOHUKA. VY nenvHOE
' COIIPOTUBIICHHUE BEIIECTBA
7.10 3akon Oma 1 y9acTKa 1enu
[locnenoBarenbHoe W HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOJTHUKOB
PaGora ¥ MOIIHOCTh ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DJeKTpUYecKue Ienu U MOTPEOUTENH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHuThHl. B3auMOJeHCTBHE MOCTOSIHHBIX
7.14
MarHuTOB
MaruautHoe mozne. MarHutHoe mone 3eMId U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHutTHoe MoJie AIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHuToB B TEXHUKE
JleiicTBe MarHUTHOTO TOJS HA MPOBOAHHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCcIopTe
7.18 Omeitel @Dapanes.  SIBiaeHHME  3IEKTPOMArHUTHOM



7.19

7.20

unaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crioco6s1 MOJTYyYEHUS
ANEKTPUYECKOW  DHEPTUd.  DIEKTPOCTAaHIMU  Ha

BO300HOBIISIEMBIX HCTOYHHUKAX SHCPTHUU

[TpakTrueckue pabOTHI:

OnbIThl 10 HAOTIOACHHUIO SIEKTPU3AIUHN T HHIYKIUEH
U IIPU COIIPUKOCHOBEHUHU.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO IO  Ha
MIPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTBl SICKTPUUECKON Ienu
IMIOCTOSHHOT'O TOKa.

N3mepenue u peryampoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
I/ICCHGILOBaHI/Ie 3aBUCHUMOCTH CHUJIbI TOKA, I/I,E[YIJ_IGFO qepe3
pPEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIINE 3aBHCHMOCTD
AJEKTPUYECKOTO COIMPOTHUBICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIAIM TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCNIEOBATEILHOM  COCIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia s CHIBI TOKA IPU INapauICIbHOM
COeMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJICKTPUYECKOTO TOKa, MIAYIIETO 4Yepe3 PEe3ncCTop.
OnpeneneHre  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMMOACHCTBUS IIOCTOSHHBIX MAarHHUTOB.
N3yueHnne MarHuTHOTO IO TOCTOSTHHBIX MarHUTOB TIPH
uX oOBeNMHEHWHW U pasnaeneHud. MccnemoBanue
JICVCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJKY.

OmpITEl, JEMOHCTPHPYIOIINE  3aBUCUMOCTH  CHJIBI



BBaHMOHeﬁCTBHH KaTyllK1 ¢ TOKOM W MAarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKAa B KaTYIIKC. I/I3y‘-ICHI/IC

)IeflCTBI/ISI MAaroMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

Konctpynposanue U U3y4CHHE paboThI
DIEKTPOJABUIATEIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHONM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SIBJICHUA 3J'I€KTp0MaFHI/ITHOI71 WHAYKIWHA:
HUCCICIO0BaHUC W3MCHEHHI 3HAYCHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKA

7.21

1.22

@dusuueckre SABICHUS B MPUPOJE: AJIEKTPUUECKUE
ABIIEHUST B  atMocdepe, OIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoIoCcoB,
POJIb MarHUTHOTO TOJIS JJISI )KU3HU Ha 3emile, MOJISIPHOE

CHUsSHUC

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIBTMETDP, PEOCTAT, CYETUUK DJICKTPUYECKON DHEPIHUH,
3JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsi), ANIEKTPUUYECKUE
[IPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIACC
Kon
Konx anementa [IpoBepsiemble 2IEMEHTHI COAEPIKAHUS
pazznena
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe IBHKeHHE. MarepuanpHas —TOYKA.
5.1 Cucrema orcuéra
8 8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H#Par###HepaBHOMepHOE NPSIMOJIUHEHHOE JBUKEHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPAaBHOMCEPHOM JBUKCHUU



VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKECHHE
8.6 #H#Par###CBoOonHOoe Tagenne. OnbITel [ anuies
###Par#t#PaBHoMepHOE NBIDKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u uacrota oOpamienusi. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHoe yCKOpeHHue
8.8 [Tepssiii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar#H## [puHIIIT CYNIEPIIO3UIINN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuila TPEHHsI CKOJIBbKEHUS,
813 CUJIa TPEHHUS MTOKOS, IPYTHe BUJIbI TPEHUS
###Par###Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
814 TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUS
8.15 JBuxenne  miaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOoCcTb. HeBecOMOCTh M TIeperpy3Ku
PaBHOBecue maTepranbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16 oo
H#H#Par###PaBHoBecre TBEPAOrO Tela ¢ 3aKPEryIEHHOM
847 OCbI0 BpameHusi. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynec tena. U3menenne umnyibca. iMmynbc cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE NBUKEHUE
8.21 Mexanndeckasi paboTa U MOLTHOCTh
PaGora cumn Tsxectu, ynpyroctd, TpeHua. CBA3b
8.22 SHEPTUU U PAOOTHI
[loreHnmanpHass JHEPrus Tena, TMOAHATOTO  HAX
8.23 MOBEPXHOCTHIO 3eMIn
8.24 [ToTeHmanpHast SHEPTUS CKATOUN MPYKUHBI
###Par#t#Kunernueckass ~ sHeprusi.  Teopema o
825 KUHETUYECKON YHEPTUHU
8.26 #HH#Par###3akoH coXpaHEeHU MEXaHUYECKOW SHEPTUn



8.27

8.28

[TpakTuyeckue paboOTHI:

OrnpeziesieHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIKEHHsS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHue yCKOpeHHsl Tella IPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU IYTH OTHOCSTCS
Kak psa  HEYETHBIX 4YMCEeN, TO COOTBETCTBYIOIINE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMalbHOTO JaBieHus. OmnpernencHue
kod(dduimenTa TpeHUs CKONbXeHHs. OrnpeeneHne
KECTKOCTU TpYyKkuHbl. Omnpenenenue padOTbl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBIKEHHM Tejla IO
TOPU30HTANILHON MoOBepXHOCTH. OmnpeneneHne padoOThI
CWJIBl  YOpPYrocTH  Mmpu  noabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HETOJBMXKHOTO U TOABHXKHOTO

OJIOKOB
®dusnyeckue ABJICHUS B IPUPOJIE: MPUINBBI U OTJIMBBI,
JOBUXKXCHHUC IIJIAHCT COHHC‘IHOfI CHUCTCMBI, peaKTI/IBHOG

JABVIXCHUC )XHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJIOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

91 KOJIeOaHMIl: TIEPHUO/I, 9acTOTa, aMILUTHTY/Ia
9.9 Maremarnueckuit u IIPY’KAHHBIN MAasITHUKHU.
' [IpeBparteHue SHEPTrUu MpH KOJIeOATEITHHOM JIBH)KCHHUH
0.3 3aryxawmue kojebaHus. BriHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannueckue BOJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpogonibHBIE U TIONIEpEYHBbIE BOJIHBIL. J[TMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKHE BOJIHBI B
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TBEPJIOM TeJle, CEHCMUYECKUE BOJIHBI

9.5 3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboOTHI:
Omnpenenenne 4acTOTBl W Tepuoja  KoseOaHWi
MaTeMaTHYEeCKOTO MasiTHUKA.
Ompenenenne 4YacTOTBl W Tepuoja  KosieOaHMid
MPYKUHHOTO MassTHHKA
97 WccnepoBanne 3aBUCUMOCTH — Tmepuoia  KosieOaHMid
' MOJBEHIEHHOT0 K HUTHU Tpy3a OT JJUHBI HUTH.
WccnenoBanne 3aBUCUMOCTH — Tmepuoia  KoseOaHMid
MPY>KUHHOTO MAasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAcChl Ipy3a M KECTKOCTH
NpYy>KUHBIL. M3MepeHne yCkopeHus: CBOOOTHOTO TaAcHUs
®dusnyueckue SBICHUS B MPHUPOJIC: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
9.9 TexHuueckue yCTPOMCTBA: 3XOJOT, HCIOIb30BAHNE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HCKTpOMaFHI/ITHOC IIOJIC. BHGKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 371€eKTpOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeETa.

' BonHoBeI€ cBOlCTBa cBETa

[IpakTuueckue paboTHI:

10.4 W3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
OuznuecKkue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeicTBre BUJUMOTO, yIAbTPaHOIETOBOTO U
PEHTI€HOBCKOTO U3ITy4YECHHUI

106 Texnuueckue YCTPOMCTBA: UCIIOJIb30BAHUE

QJICKTPOMAarouTHLIX BOJIH AJIA COTOBOM CBSI3U
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CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 ITpsimonuHEHOE pacIpocTpaHEHHUE CBETa
113 Otpaxxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomiienne cBera. 3aKOH MpPEJIOMIIEHUS CBETa.
. [TonHOE BHYTpEHHEE OTpaskeHHE CBeTa
11.5 Jlunza. Xop nmydeit B IMH3E
116 Ontuueckas cucrema ¢oroannapara, MHUKPOCKONa H
' TejecKona
117 ['ma3 kak onTHyeckas cucrteMa. bim3opykocTs u
' JAJIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cnektp. OnbiTel HhtoTOHA.
. CrnoxeHue CrieKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTuyeckue paboOTHI:
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIy4ya OT yIJjla MajeHuUs.
##HPar#Ht#13yuene  XxapakTepUCTHK  HM300pa’keHus
npeaMeTa B IJIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jiyya OT Yrjla THaJeHus Ha
119 IPaHUILIE «BO3JyX — CTEKIION.
' #i#Par###lonyuenne  M300paXeHU C  MOMOIIBIO
CcOoOMparoIIe TUH3HI.
#HH#Par###Onpenenenue  (QOKYCHOTO PpacCTOSHUS U
OINTUYECKOH CHIIBbI COOMparoIel TNH3BI.
HHHPar###ONBITEL IO pa3oKEHHIO OEIoro cBeTa B
CIEKTP.
HHHPar###ONBITEl 10 BOCIIPHUATUIO IIBETA IPEIMETOB
IpU WX HAOIIOACHUN Yepe3 LBETOBbIE (PUIBTPbI
®dusunyeckue sBIEHUS B npupoje: 3arMeHus CoJiHIa u
11.10 JlyHbI, 1IBE€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBeT Heba, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,
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doroanmapar, ONTUIECKHE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA
191 Omnwitel Pesepdopna u mmanerapHas Mozeib aToMa.
' Moguens aTtoma bopa
192 HcnyckaHnne W MOMIOLIEHWE cBeTa aroMoM. KBaHTEHIL
' JIunenyaTsie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- U ramMma-u3IydeHus
154 Crpoenne artomHoro snpa. HykioHHas Mopenb
' aTOMHOTO sapa. M3otomnsl
125 PannoaktuBHele mnpeBpamenus. [lepuon momypacnana
' ATOMHBIX SJEP
196 AnepHbie peakuuu. 3aKOHbBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCE
12.7 DHeprusi CBsI3u aTOMHBIX sijiep. CBA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mctounuku sHeprun
' CouHIta 1 3B€31Q
129 Snepnas osHepretuka. JledcTBHME — paJlMOAKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTraHU3MbI
[TpakTideckue paboThI:
HaGnronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccenenoBanue TPEKOB: M3MEPEHUE JHEPIHMM YaCTHUIbI
o0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHA
®dusnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
PaarOaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 palMOaKTUBHOE W3JIIYYEHHE MPUPOJHBIX MHUHEPAJOB,
JIECTBUE PATUOAKTHBHBIX M3JIYyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHNUS

IIpoBepsiembie TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoBe ®I'OC

ITonnmanue ponum  QU3MKM B HAY4YHOM  KapTMHE  MHpa;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HABAa€MOCTU SIBICHUU TPUPOABI, O POJH DIKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pa3BUTHH
€CTeCTBCHHBIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOIIOIUH
¢u3nUecKkux 3HAHUKW W MX POJM B LEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKJIAJE POCCUHCKUX M 3apyOEeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUs O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEHMsI BellecTBa, O (U3NYECKON CYITHOCTU SIBICHUN TNPUPOIBI
(MEXaHMYECKUX, TEIUJIOBBIX, JJICKTPOMAarHUTHBIX H KBAaHTOBBIX);
YMEHHUE pa3audaTh SBJICHUS 110 OMHCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUecKoe SBICHHE;
YMEHHE Paclo3HABATh MPOSBICHUE U3YUCHHBIX (PU3HUUECKUX SIBICHUI
B OKpYXalollleM MHpEe, BBIIENSAs MX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHoOBamMM TMOHSTUHWHOIO ammapara U CHMBOJHYECKOIO
s3blKa (PU3UKKA W UCIONB30BaHWE UX JUIsl pelieHHs Yy4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOWCTBA Tel, (U3HYCCKUE SIBICHHUS U

MIPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (bI/ISI/I‘-ICCKI/IC SIBJICHHA,

UCIIONB3YS (PU3UYECKUE BETUIHHBI

Brnagenne ocCHOBaMH METOJOB HAYYHOTO TMIO3HAHUS C y4ETOM
coOmro/ieHrs TpaBuil O€30macHOro TpyAa: HabmoaeHHe (PU3NYECKUX
SIBJIEHUI

YMCHHUC CaMOCTOSATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JaHHOTO Habopa o0OpyMOBaHUS MO MHCTPYKIIMH, OMHUCHIBATH XOJI
OIBITA U 3aMUCBIBAT €r0 PE3YJIbTATHI, (POPMYIMPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHHI (PU3MUECKUX BETHMUUH:
YMEHHE IUJJAaHUPOBaTh M3MEPEHMS, CaMOCTOSTENBHO COOHpaTh
OKCIEPUMEHTAIBHYIO  YCTAaHOBKY 110 HHCTPYKIMH, BBIYUCISATH
3HAYE€HUE BEJIMYMHBI U AHAJIU3UPOBATh IOJyUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIbHO ~ COOMpAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJIUTH  WCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHMOCTH (PM3MUECKUX BEIIMYMH B BHUJAE TAOIUI] U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO pe3yJIbTaTaM

HUCCIcJ0BaHusA

[ToHnmanue  XapakTepHBIX  CBOHCTB  (pu3Myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb QTOMHOTO si/ipa) U yMEHUE NPUMEHATh UX I

00BsICHEHHSI (PU3MUYECKUX TPOIIECCOB

YMmenue oOBSACHATH (PU3MUYECKUE MPOLECCHl U CBOICTBA TEl, B TOM
qyucie€ W B KOHTEKCTE CUTyallud MpPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha U3yYEHHbIE CBOMCTBA (PU3NYECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

VYMmeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHEeHWHI),
UCIONB3YSl 3aKOHBI U (opMmynbl, CBsA3bIBaOIIKME (pU3HUECKUe
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayM,
BBISIBJIATh HEAOCTAIOIIUE JAaHHBIE, BBHIOMpATh 3aKOHBI U (HOPMYJIBI,
HEoOXouMBbIe 11l €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIC JaHHbBIC,
MPOBOAMUTH pPAcU€Thl W OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIUYHMHBI; YMEHHUE ONPENeNATh Pa3MEPHOCTb

bu3nYecKOil BENTUYHHBI, TOTYYCHHON MPU PEeIICHUH 3a1a4U

YMeHne xapakTepu3oBaThb IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIB3Ysl 3HAHUS O

CBOMCTBaX (1)I/IBI/I‘I€CKI/IX SIBICHUM U H606XOI[I/IMBIC (I)I/ISI/I‘IGCKI/IG




10

11

3aKOHOMEPHOCTH

YMeHue UCHONb30BaTh 3HAHUS O (U3MYECKHX SBJICHUSAX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH MpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TIIOBEJEHUS B OKpY)KaOLIEH cpeae; MOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHMs JOCTHXEHMH (PU3MKHM U TEXHOJIOTUH

AJI1 paiuOHAJIBHOTO IPUPOAOIIOJIB30BaHUA

OneIT moucKa, MpeoOpa3oBaHUS M MPEICTaBICHHUS WHGOPMALUU
(bU3UYECKOTO CONEpKaHUSA C HCIONb30BAaHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHHWBATH JIOCTOBEPHOCTD
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONIMXCS 3HAaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJITHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WutepHer; BnajeHue 0a30BBIMM  HaBBIKAMU  NPEOOPa30BaHUS
uHpOpMAIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBuwxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHoMepHOE U HepaBHOMepHOe nBHkeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYKCIICHUSI CpeaHeH ckopocTu: V = S/t
PaBHOMepHOC HpHMOHHHeﬁHOG JABHUXKCHHC. 3aBUCUMOCTEH KOOpAWHAThI TCJIa OT
BPEMEHH B CIIyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUYKEHUSI:
13 (1) =x,+ut
I'padmkn 3aBUCUMOCTH OT BpPEMEHH [UISl TPOSKIHUHU CKOPOCTH, MPOCKIHH
MepeMelIeHusl, MTyTH, KOOPAWHATHl TMPU PABHOMEPHOM MPSIMOIHHEHHOM
ABHUKCHUN
3aBUCHMOCTh KOOpPJMHATHI Tejla OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO ABM)KCHUS:
2
S =vy =i+ ay = ;
2
@opmynbl ISl TPOCKIUU TEepeMENIeHHs], MPOEKIMH CKOPOCTU U MPOEKIHH
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM NPSMOJIUHEWUHOM JIBUKECHHU:
1.4 s. (D=0, -r—n_\.-i.
2
U.\'('f) =Upy T4, I,
a (f)=canst,
U:_.l.: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHH JJsI MPOCKIHH YCKOPEHUS, MPOCKIIMU
CKOPOCTH, MPOEKIUU MEepEeMEeIIeHUsl, KOOPAMHATHI MNpPHU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBM)KEHUU
CBoOoanoe manenue. Gopmysbl, OMUCHIBAIONIME CBOOOJHOE MaJl€HUE Tena 0
1.5 BEPTUKANIU (JBWKEHUE TeJa BHHM3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsl MPOEKUUH YCKOPEHHMS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

NPOCKIIMM CKOPOCTH M KOOPJMHATHI NpPU CBOOOJHOM TaJEHHM Tejla TI0

BEPTHKAJIH
CKopocTh paBHOMEPHOIO JIBKEHHUS Teja MO OKpyxkHocTu. HampaBnenue
CKOPOCTH.

CDopMyna IJIsL BBIYUCIICHUA CKOPOCTU UYCPE3 pPaAaAUyC OKPYXHOCTH U IICPUO

oOparteHus:
2nR
b=
T

[lenTpocTpeMuTenbHoe yckopeHue. HampaBineHue LIEHTPOCTPEMHUTEIHLHOTO

YCKOpPCHUHI. CDOpMy.TIa JJI1 BBIYUCIICHUA YCKOPCHUA:

®dopmyna, cBsI3bIBAIOIIAsl IEPUOJ M YACTOTY OOpaleHHUS:

Vo= ?

Macca. ITnotHocts Bemectsa. @opMysia 1 BBIYUCICHUS INIOTHOCTH:

_m

V

Cuna — BektopHas pusnueckas BenuurnHa. ClokeHHe CUIl

SBnenue unepuuu. Ilepssiii 3axkoH HetoToHa

Bropoii 3akon Hetotona:

F=m-d

CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS Tella M BEKTOpA CUJIbIL, JEHCTBYIOIEH Ha
TEJ0

B3aumoneiictue Ten. Tpernii 3akoH HeroToHa:

Fy y=-F_

TpeHue nokos U TpeHue ckoibxeHus. Dopmyra A BHIYUCICHUS MOAYISI CHIIbI

TPCHUSA CKOJILXKCHUS:



Frpzp-;"l.r

1.13

1.14

1.15

1.16

1.17

1.18

Hedopmanuss Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yHpyrou

nedopMmanuu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TSATOTEHHUE. 3aKOH BCCMUPHOTO TATOTCHUA:
My -1,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOHOTO TaICHHS.
dopmyna 715 BBIYUCICHUS CUITBI TSDKECTH BOJIM3M MOBepXHOCTH 3emiu: F = mg.
JBuwxenue rmanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku
Nwmmynse Tena — BekTopHas pu3nvecKkas BeJIMIrHa.
=mi
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. UMIynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEJI:
D=0+, U, =const
PeakTuBHOE ABUKEHUE

Mexannyeckast pabora. @opmyra 175 BEIYUCIECHUS PaOOThI CHIIBIL:

A=Fsooso

Mexannuyeckass MOLTHOCTb:

N=2
I

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUs. <D0pMyJ1a JJIA BBIYHMCIICHUA

KUHETUYECKON IHEPIUU:

}HUE
Ey ="

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyra A BBIYUCICHUS TOTCHIMAIBHON



OHCPIHUU TCJid, MOAHATOIO

Hajg 3eMIIEH:

E,=mgh

Mexanundeckas SHEpTHs:

E=E;+E ?
1.19 .
3aKOH COXpaHEeHUsI MeXaHN4ecKo sHeprun. Popmyna Ajs 3aKOHA COXPaHEHUs
MEXaHWYECKOM YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparnienne MEXaHMUECKOW SHEPTUH MPU HATUUUH CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cuer: M - FI.
YcaoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToaBrxHBIN 1 HeTOABKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
n= Aﬂmma
"4'3&1‘]::&115:[
JlaBnenue TBEpIOTO TEIA.
dopmyna 715 BBIYUCIICHUS JaBJICHUS TBEPAOTO Tena:
= F
5
191 JlaBnenue ra3za. ATMochepHOe TaBlIeHUE.
I'uapocTaTrdeckoe 1aBJIeHHE BHYTPH KUIKOCTH.
dopMyna 711 BEBIYUCICHUS JaBJICHUS BHYTPH JKHIKOCTH:
P=pgh+p.,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH ApxuMmena. Dopmyna sl ONPEACTCHUS BBITAIKUBAIOIIEH CHUIIBI,
JIEUCTBYIOILIEH Ha TEJ0, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:
1.23

F_jlm_ =pgV

VYcaoBue nnaBpanus teia. IlnaBanue CYZA0B 1 BO3AYXOILTaBaAHUC



1.24

1.25

1.26

1.27

1.28

1.29

Mexannueckue KosiebaHus. AMIUIMTYJa, TEPHOJ M YacToTa KoJeOaHHIA.

dopMya, CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

MareMatnueckuii M MNpYKUHHBIA MasATHUKU. IIpeBpaiienue osHepruu mnpu

K0J1€0aTeIbHOM JIBHXKEHUU
3aryxatomue Konebanus. Bernyxnennsie konedanus. Pe3onanc

MexaHu4YeCKHe BOJIHEI. HpOJIOJ'IBHBIe N TMOIICPCUYHBLIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHEHHSI BOJTHBI:

h=v-T

3ByK. ['poMKocTh M BbICOTa 3ByKa. OTpak€HHE 3BYKOBOW BOJIHBI Ha I'DAHMIIE
nByx cpell. MHdpa3ByK U yabTpa3ByK

IIpakmuyeckue pabomul

N3MepeHne cpenHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXKHUHBL, KOI(PPUIMEHTa TPEHUS CKOIBKEHUS;, paOOThl CHJIbI TPEHHSI, CHUIIbI
YIOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
yCKOpeHHs: Opycka NHpu JBM)KEHHH 10 HAKIOHHOM IUIOCKOCTH; 4YacTOThl H
nepuoAa KosieO0aHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Hepuojaa
KoJIeOaHNH TPYKUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, AEUCTBYIOLIEr0 Ha phlyar;
paboThI CHIJIBI YNPYrocTH MPH MOIBEME TPy3a C IMOMOIIBI0 HETMOABIKHOTO
670Ka; paboThl CUJIBI YIPYTrOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHJIBI OT 00BEMa MOrPYXEHHOU
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIbI
OT Macchl TeNa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAaJIbHOTO JaBJICHUS U OT
poJla IOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYXHHE, OT CTENEHU
negopManuy MpY>KUHBL, YCKOPEHUsI OpycKa OT yrjia HaKJIOHA HAaIPaBISIONICH;
nepuoa (4acToThl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEepHoja
KoJIeOaHUH MPY)KMHHOTO MAasTHHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHNE HE3aBUCHUMOCTH IEpUoJa KoJIeOaHUM HUTSHOTO MasTHHUKA OT

Mmacchl rpy3a. [IpoBepka ycinoBusi paBHOBECHUS pbluara

1.30

Qusuueckue sA6nenus 6 npupode: TPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KNBOW W HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MIPUPOJIE U

TCXHUKC, TMPUIHBBI U OTIUBBI, JABUKXCHUC TIJIIAHCT ConHevyHOM CHUCTCMBI,



PEaKTUBHOE JIBU)KEHHE JKMBBIX OPraHU3MOB, PbIYard B TeJie YeJIOBEKa, BIMSIHUE
aTMoc(epHOro JaBlIEHHs Ha >KMBOW OPraHM3M, IUIaBaHHUE PbIO, BOCIPHUSTHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSACCHUC, celicMHUUECKHe BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYWKU IIOJOKCHHUSA, PACCTOAHUA U
YCKOpEHUA, AUHAMOMETP, IMNOAIIWIIHUKH, PAKETbhI, pblYar, HOI[BPI)KHBI?I n

HGHOI[BH)KHBIﬁ 6J'IOKI/I, HaKJIOHHAasA IIJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOIIAIONTNECS] COCYMbI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHbIE  TIOJOXKEHUS  MOJEKYJISIPHO-KUHETUYECKOM TEOpUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammdeckue u amopdHbIe Tena

29 JBmxkenne dyactuil BemiecTBa. CBS3b CKOPOCTH JBWXKCHHSI YacTHI[ C

' Temnepatypoil. bBpoyHoBckoe nBmxenue, tuddys3us

2.3 CMaunBaHUe U KaMWUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacHIMpeHHe U CKATHE

2.5 TennoBoe paBHOBecHe

26 BuyTtpennss sHeprus. Pabora um Teruiomepemavya Kak CIIOCOOBI H3MEHEHUS

. BHYTPEHHEH SHEPrUun

2.7 Buns! Ternonepenadn: TeIONPOBOIHOCTh, KOHBEKIIUS, H3TYyICHHE
Harpesanne wu oxmaxkaenwe Ten. KonudecTBo  TemnoTel. Y aenbHast
TEIUIOEMKOCTb:

2.8
O=cm(ty—t)
3aKOH COXpaHEHHUsS! PHEPrHuHM B TEIUIOBBIX IpoIleccax. YpaBHEHHUE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Hcnapenne u kouaeHcanusa. V3MeHeHHWE BHYTPEHHEH JHEpruM B TMIpOIECCe

210 WCIIapeHusi M KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TeIioTa

' napoobpazoBanus: L = Q/m

2.11 BraxxaocTs Bo3myxa



2.12

IInaBnenue wu Kpucraiumsauus. VI3MeHeHHMEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUU U KpUCTAJJIU3alllH. YILGJ'II)HaH TCIIOTA IIJIaBJICHUA !

2.13

2.14

BHYTpCHHSISI OHEPTIUA CroOpaHus TOIJINBA. VY aenpHas TemioTa CrOopaHud TOILIMBA:

q=Q/m

[Tpuntumner padoTs! TerioBsix ABuratenei. KIIJ[ TrermmoBoro asurarens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METANIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIeEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK0 ONYIIEH HArpeTbld LWIMHAP; KOJIUYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeTbiM LMJIUHAPOM, IOCIE ONYCKAaHHS €ro B BOJY KOMHATHOMU
TeMIEpPaTypbl; OTHOCHUTEJIBHOM BJIAXXHOCTU BO3AYyXa; YIAEIbHOW TEIUIOTHI
IJIaBJIeHUsT Jbpfa. MccienoBaHue W3MEHEHHS TEMIEepaTypbl BOJbI  IPHU
pa3IMuYHBIX YCJIOBUAX; SIBICHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOTHOU M

ropsiuei BoJIbl; Ipoliecca uCrapeHus

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

Dusuueckue sA61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KAIIHUJIISAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJJIBI B MPUPOAC, N3ITYUCHUC COJ'IHI_Ia, 3aMCP3aHuC

BOJI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEsl, CHEra

Texnuueckue ycmpoticmea: KalWLIsApbl, IPUMEPbl UCTIOJIb30BaHUS KPUCTAIIIOB,
KUIKOCTHBIM TEPMOMETp, JATUMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
DnekTpu3anus Tei. J[Ba Buaa 3JIeKTpUYECKUX 3aps10B
B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsaa

Onektpuueckoe mone. Hanpsok€HHOCTH 3yekTpuuyeckoro mnois. [IpuHnmn

CYNEpHO3UIHNHU SJICKTPUICCKUX moJIek (Ha Ka4CCTBCHHOM ypOBHe)

Hocwurenn QJICKTPHUYCCKUX 3apsa0B. HeﬁCTBHC QJICKTPHUUYCCKOI'O IIOJIsI Ha

aneKTpudecKkue 3apsiibl. [[pOBOTHUKY U TUANEKTPUKH

[TocTosHHBIN IEKTpUYECKH TOK. J[eCTBUS 3ieKTprudeckoro Toka. Cuia Toka.



Hanpsoxenue.

I=qg/t,U=A/q

DJEKTPUUECKOE CONPOTUBIICHHE. Y JICTTbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma 151 yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOTHUKOB:
I =1, U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOTHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwMmellianHble COeTMHEHMS IPOBOAHUKOB
Pa6ota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — Jlenua:
3.11 O=I-R-t
312 OnbiT Dpcrena. MarHuTHOE mMoJie TPSMOTO MPOBOJHUKA C TOKOM. JInHUM
MarHUTHON MHIYKITUU
313 MaruutHoe 1ojJ€ IIOCTOSHHOIO MarHura. BsauMopeicTBHE ITOCTOSHHBIX
MarduToB
3.14 JleficTBe MarHUTHOTO TTOJIsI HA MPOBOJAHUK C TOKOM
3.15 OnbiTel @apazes. fABiaeHne dIEKTPOMarHuTHON nHAyKuu. [Ipasuio Jlenua
IIpakmuueckue pabomol
W3mepenne  SIEKTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKA; PaOOTHI AJEKTPUUYECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH
CONIPOTHBJIEHUS OT JUJIMHBI IPOBOJHHUKA, IUIOLIAJNA €T0 IMOIEPEYHOI0 CEUEHUS U

YACJIBHOT'O COIIPOTUBJICHUA.



IIpoBepka npaBuiia JUIsl 3IEKTPUYECKOTO HAIPSDKEHUS IPU MOCIEI0BATEIILHOM
COEAMHEHUM TPOBOJAHMKOB; IpaBWia JJI CWIbI JJEKTPUYECKOIO TOKa IpHU

[apajuIeIbHOM COEAMHEHNHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Duzuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIEHUS B aTtMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMiiu, Apeiid MoIoCcoB,
POJIb MAarHUTHOTO TOJIS [T XKU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEOCTarT,
CU€TUMK  DIIEKTPUYECKOW  DHEPTHH,  DJIEKTPOOCBETHTEIBbHBIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE 3JIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHUT, OSJCKTPOJBUTATENh TOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHele BOIHBL. [1Ikana 3neKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojieib cBeTa. [IpsMoIMHEHOE pacpoOCTpaHeHHE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jlucniepcus cBeTa
394 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE PacCTOSIHUE JUH3BL. OnTHUYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckre mpuOopsI
IIpakmuyeckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHIIBI coOWparomel JUH3BI, (POKYCHOTO
paccTosiHusl coOMparolie JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpeIMeTa U
n300paKeHMsI, KOT/Ia TPEAMET PACIONOKEH B JIBOMHOM (OKYCE), TMOKa3zaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par###lccnenoBanne CBOWCTBA HM300pa)KEHUsI, MOJYYECHHOTO C TTOMOIIBIO
cobuparomeil JTUH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHA ABYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJjla MPEIOMIICHHSI CBETOBOTO JIy4a OT Yrjia TaJeHHs Ha
TPaHUIE «BO3YX — CTEKIIO»
397 Qu3zuueckue seneHusi 6 npupode. 3atmenHuss ConHuoa u JlyHbl, 1BeTa Teul,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBUBGIE SBJIEHUA
4.1 PannoaktuBHOCTh. Anbda-, O6era-, ramMmma-u3nydeHus. Peaknuu ansda-u Oera-




4.2
4.3
4.4
4.5

4.6

4.7

pacnajza

Omnsite Pe3epdopna no paccestauro anbha-gactuil. [Lnanetapras Moaens aToma
CocraB aromHoro sigpa. M30torsl

[Tepuon nmonypacnana aTOMHBIX SIAEP

S nepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOTO U MAaCCOBOTO YUCEI

Qusuueckue sA6leHUs 8 npupode: E€CTECTBEHHBIH paAMOAKTUBHBIN  (OH,
KOCMHMYECKHE JIy4d, pPaJAMOAKTUBHOE W3JIy4EHHE NPHUPOAHBIX MHHEPAJOB,

HeﬁCTBHe PaaruOaKTHBHBIX I/I3J'Iy‘IeHI/II71 Ha OpraHus3Mm 4CJIOBCKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTUuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






