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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS M OPTaHH3aIUI0 H3y4eHUs
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepurana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUsI IMPEIMETHOrO COJAECpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OU0I0THeH, acTpoHOMUEH U (puznueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOoJee sSCHbIE
oOpa3sLbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HaHUS, TO €CTh Coco0a MOIy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJAJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISI TIOTYYESHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKK HaA YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpranusamnusx Poccuiickoit ®exaepanuu, peau3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuOOpEeTEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTpOEHUS MaTepuH U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopmupoBaHUEe TPEACTABICHUN O posiu (U3UKUA ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HallPaBJICHUH.

JlocTrkeHre 3THUX TIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TPOCTCUITUX PaAcUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh IPUPOIHBIC SBJICHUS U BBITOIHITH OIBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHUs,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE H(OPMAITUH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (PU3UIECKOM HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeZel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B Henelto).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronnxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/JaHHM, MpeiaraéMbix B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAIOIIEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemHocTs u3mepenuii. MexxayHapogHasi CUCTeMa €ANHHIL.

Kak ¢usuka u JApyrve ecTEeCTBEHHbIE HAyKd H3y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHbIII METOJI MO3HaHUA: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apyieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.
1. MexaHuuecKkue, TEIJIOBbIE, JJIEKTPUUECKHUE, MArHUTHBIEC, CBETOBBIC
SIBJICHUS.

2. dusuyeckue npuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHHUN aHAIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpenenieHre UEHBI IeTE€HUs NIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepeHne pacCcTOSHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEpMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue ucciaenoBaHHs MO MPOBEPKE TMIOTE3bl: JATbHOCTh MOJETA

[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIbIlle BhICOTA
yCKa.

AR S\

Pa3znen 2. IlepBoHayajibHbIEe CBeCHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIIME IMCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammopaeiicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpuctamnuyeckux) Tesl. B3anMocCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBHKECHHUS.



2. HaGmonenue nuddysuu.
3. HaOnionenue  sBiieHUN,  OOBACHSIONIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OumeHka JuameTrpa aroMa METOAOM pPsOB (C  MCIOJIB30BaHHUEM

dboTtorpaduii).

2. OnbIThI MO HAOMIOAEHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHue 1 B3aUMOAECTBHE TeJl.

Mexannueckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABUKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHsSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BbEMa BelleCTBa.

Cuila Kak XapakTepucThKa B3auMozeicTBus Teil. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxkeHne
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHUsl.
TpeHne CKOJIbXKEHUs U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mMepenne CKOpoCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HabGmronenue siBjeHUST HHEPIIUH.

Hab6nronenune n3MeHeHusi CKOPOCTH MPY B3aUMOJICHCTBUH TEll.

CpaBHEeHME Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxeHue CHJl, HaIllpaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUA (IIapUKa B JKUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. OnpexneneHue MIOTHOCTH TBEPAOTO TeEA.

4. ONBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pPacTsHDKEHUS (AeopMaliim)
MPY>KUHBI OT MIPUIIOKEHHOM CHUIIBI.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

ok~ wp -



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUs NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. CoolOuaromuecs: cocyibl. [ uapaBinuecKue MEXaHU3MBbI.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
BO3yIIHON 000sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 1715 U3MEPEHUs aTMOC(PEPHOTO TaBICHUSI.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITanknuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs )KUAKOCTBHIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckuu mpecc.

[TposiBnenue neficTBus aTMOC(HEPHOTO JTAaBICHMUSL.

3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tea
Y TUIOTHOCTH >KUJIKOCTH.

ok N~

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBue miaBaHus TeJl: IJIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHOM B
JKHJIKOCTD YaCTH TeJia.

2. OmpeneneHue  BBITAJKUBAIOIICH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEUCTBYIOLIEH HA TEJO
B )KUJIKOCTH, OT MacChl TeJia.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BhEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa U OT IJIOTHOCTH KUJIKOCTH.

5. KoncrtpyupoBanue apeoMmeTpa WA KOHCTPYUPOBAHUE JIOJKK U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTH. DHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbiuara. [[ppmeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30J0Toe



npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TEJa MO

TOPU30HTATIBHON TOBEPXHOCTH.
2. HccienoBaHue yciioBUl paBHOBECHUS pblUara.
3. Uzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. V3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Paspnen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOM TEOPUH.
CMmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIUIoNepeauya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooOpa3oBanue u koujaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMUSL.

[Tpunuumner pabotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro npBuratens.
TernnoBble ABUTATENMN U 3aLIATA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmiogenue 6pOyHOBCKOTO ABUKECHHUS.



HaGmonenne nuddysuu.

HaGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHU.
Habnrofgenue TemioBoro pacuvupeHus Te.

V3meHenue naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa M HATPEBAHWH WIIA
OXJIQXKJCHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Buas!l Tertonepenaym.

OxJax/ieHue Ipy COBEPIICHUH PaOOTHI.

9. HarpeBaHue npu cOBepIlICHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HaGmroieHue KumneHusl.

12. HaGnroieHre moCTOSTHCTBA TEMITEpaTyphl MPH TIaBICHUH.

13. Moenn TEIIOBEIX ABUTATEIIEN.

Jlabopamopuvie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnpIThI MO BBIPALIMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM UJTM caxapa.

3. OmnbIThl MO HAOIIOJACHUIO TEIJIOBOTO PACHIMPEHHS ra3oB, JKUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue IaBICHHS BO3AyXa B OaJJTIOHE IINPULA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro

00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.
7. HaGmionenve wu3MEHEHUsS BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

10. OnpenienieHne yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIa)KHOCTH BO3AyXaA.

13. OnpeneneHue yaenabHON TeIIOThI IJIaBJIEHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aumonericTBue
3apsoKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIbI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

OnekTpuyeckoe mnoJie. Hanpsxk€HHOCTh 3iiekTpudeckoro nosis. IlpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuueckux 3apsAnoB. DJIEMEHTAPHBIA AJIEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsIa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuyeckass uenb. Cuina  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE MPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpudecKre Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE TOCTOSTHHBIX MarHUTOB. MarHUTHOE
noje. MarauTtHoe moJsie 3eMJId M €ro 3Ha4yeHHWe I KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE MOJIE€ NEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VICHOJIb30BaHHWE  3JIEKTPOJBHUIaTENIe B  TEXHHUYECKUX
YCTPOMCTBAx M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa posa 3JIEKTpUUECKUX 3apsI0B U B3aUMO/JICHCTBHUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.

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

9. JIeHWCTBHUS NEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B KUJIKOCTH.

11. I'a30BBIN pa3ps.

12. I3MepeHne cuibl TOKa aMIIepMETPOM.
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13. I3MepeHne 2J1eKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTar 1 Mara3uH CONPOTHUBIICHUU.

15. B3auMonencTBre MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/esIeHUs [IOJIFOCOB MarHuTa.
17. MonenupoBaHue MAarHUTHBIX IIOJIEW OCTOSHHBIX MarHUTOB.



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

25.

OnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

OnbiTel @apajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U MpH
COIPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUAJIEKTPUKHU.

C6opka u npoBepka padOoThI JEKTPUUECKOM LIETTH MOCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHKe CHIIbI TOKA.

M3mepeHne U peryaupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSHDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSOHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPHU UX 00bETUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1eHCTBYS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb CHJIBI  B3aUMOJCUCTBUSA
KaTyLIKN C TOKOM ¥ MarHuTa OT CWJIbI TOKA Y HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.



19. KoHcTpynpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. Uzmepenue KII/ 351eKTpoiBUTaTENbHOM YCTAHOBKH.

21.OnpITBl TIO HKCCIECIOBAHHUIO SIBJICHUSA DIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nerkeHue. HepaBHoMmepHOe npsimonHENHOE ABWKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TeJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas sHeprust cxaTou npyxunsl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.
1. HaOmroneHue MexaHW4YeCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

2. CpaBHeHuE myTeld M TPACKTOPHUA ABUKEHUS OJHOTO W TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. H3MepeHue CKOPOCTH U yCKOPEHMS MPSAMOIUHENHOTO ABUKCHUS.

4. VccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.

5. HaOmroneHue nBUKEHU Tea M0 OKPYKHOCTH.



8.

9.

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

HabGnrogenne MexaHMuecKUX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KabuHeTa (HU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAacChl Tejla M JICUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

W3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBanHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabiroieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHne MEXAaHUYECKOW SHEPTUH NIPU JBUKECHUU TEJa MO IEMCTBUEM
IIPYKUHBI.

Jlabopamopnvie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIApUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kodphUIMeHTa TPEHUS CKOJIBKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJia 1o
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMYKHOTO U MTOJBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepUOI,
4acToTa, aMIUINTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOaTeIIHHOM ABUKCHHH.

3aryxatomue — koneOanus.  BwiHykaenaele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWCTBaA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEpEYHbIE€ BOJHBI. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHUs.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTh 3ByKa W BbIcOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

YJIBTPa3BYK.

Hemoncmpauuu.
1. HaOmronenue kosieOaHWil TeNm IMOJ JEUCTBUEM CHJIBI TSKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

PacnipocTpanenne npoAoiabHbIX U MONIEPEYHBIX BOJIH (Ha MOJEINN).
Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTUYECKHUI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

1. Ompenenenne 4YacTOThl W TMepHoja KojJeOaHWH MaTeMaTH4eCKOTO
MasTHHUKA.
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2. OmpeneneHune 4acTOTHI U TIEPHOJIa KOJeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH TIEpHOa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTHU TMEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOaHWI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACChI Tpy3a.
6. ONBITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.
Paznen 10. D1eKTPOMATHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  (CBoMCTBa
ANeKTpOMarHuTHeIX BOdH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaul.

1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm — cBera.  lIpsamonuneriHoe
pacnpoctpanenue ceera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHOoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

JInnza. Xop aydeit B aun3e. OnTrueckas cucreMa (hoTtoarmnapara, MUKpOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucrema. biim3opyKkoCTs U 1aabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpssMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon ydeit B coOuparorei JInHse.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOILBIO JIMH3.

9. Ilpunuun neiictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.

10. Mognens ri1asa.
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11. PaznoskeHue 6enoro cBera B CIEKTP.

12. [lonydyenue 6en0ro cBeTa NpH CI0KEHUH CBETa Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccaenoBaHue 3aBUCUMOCTH yIila OTPa)K€HHs CBETOBOIO Jiyda OT YIUIa
naJCHuUA.

2. U3yuenue xapakTepucTHK U300pakeHUs MpeIMeTa B IUIOCKOM 3epKaie.

3. HMccrnenoBaHue 3aBUCUMOCTH yTiia MPETOMIIEHHS] CBETOBOIO Jyya OT yria
NaJICHUsI HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlonydeHnue n300pakxeHU ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

5. OmpeneneHue (POKyCHOTO pacCTOSHHUS U ONTUYECKON CUJIBI COOMparoen
JIVH3BIL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.
OmnbITEl MO BOCHPUATHIO I[BETA MPEIMETOB NPHU MX HAONIONECHUU Yepes3
I[BETOBBIC (DUIIBTPBHI.



Pa3nen 12. KBanroBble IBJIeHHS.

OmnwiTel Pe3epdopna v miuanerapHas Mojenb atoma. Mojaens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX sfep. CBsA3b Macchl W dHEPruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIy4YEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpauuu.

CreKTpbl U3ITy4YEHHUsI U TTOTJIOIICHHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYyUCHUH.

Peructpanus nu3mydeHust IpUpPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY
nyTH (1o ¢potorpadusam).

3. HM3MmepeHue paiuoakTUBHOTO (oHA.
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IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AI0IINK MOTYJIb TIPEIHA3HAYECH JJIsl CUCTEMAaTHU3alun
1 000011IeHNs TTPEAMETHOTO COACPIKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
npu HM3y4YEHUH BCETO Kypca (pu3MKM, a Takke A MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Tpu U3yyeHUH NaHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  OoOydeHwus, ¢dopMUpyeTcs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIECIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (pu3ndeckue
SBJICHUS, TPHUMEHssI TOJyYeHHBIE 3HAHUS, pelaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIMIIHATHHO IEATEIEHOCTHBIN XapaKTep JAaHHOTO pa3zelia peaiu3yeTcs 3a
CYET TOTO, YTO OOYUAIONTUECS BBIOJIHAIOT 3a/1aHUS, B KOTOPBIX UM IMPEAJIaraeTcs:



Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue BJICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIE0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YHUCIIe 1S IPOBEPKH TMITOTE3 U MOJyUYECHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATH Hay4YHbIE OCHOBBI HAMOOJE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, IPAKTUUYECKOIO UCIIOJIb30BAHUS PA3IMYHBIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
HHEPIHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nsyueHus Gu3MKU Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKECHUN
busuKu;

- OCO3HAaHHE BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaKk MOILHOIO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a J>KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA PeIIeKCHH, TPU3HAHNE CBOETO IIPaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y ApPyroro 4eJoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3a4ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUSI HA TPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS TIOCTYNKOB W OILICHKH UX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYKAIOLIEN CPEbl;

e - OCO3HAHME IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelieHus;

e 8) amanTanuu K U3MEHSIOUIMMCH YCJOBHUSIM COLMAJBLHOM U NPHPOIHOU
cpeasbl:

e - TIOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCIACIOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUSAM
IPYTUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kcie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHU;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHus MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  YHMBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaAIbHBIC YIeOHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelicTBUA:
e BBUBISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHUN);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHHMSI IJIS
000O0IIeHHS U CPaBHEHHUS;



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TMPU H3YYCHUH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€JIATh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMu, HTHOU TpauKoi 1 UX KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

B X0 OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHHE 33Jaud U MOAJAEp KaHHe
01aroxenaTeaIbHOCTH OOIICHNUS;

COIMOCTABJISATh CBOM CYXICHHUS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHI;

BBIPAKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOJIMYHO IPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);

HNOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JIEHCTBHUS
no €€ JMOCTWKEHUIO: paclpeaeisiTh poyid, OOCYKIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATHh CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHHUN
(MHIMBUAYaTbHOE, TPHUHITHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM PeleHus! (PU3NMUecKol 3aJauu Win
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpejiaraeMble BAPUAHTHI pEUICHUH;
nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(U3NYECKOTO  HCCIICIOBAHWS WMJIM IPOCKTa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallUid, YCTAaHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XOJIe CIiopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pErIeHNH (HU3NIECKUX 3a71a4 UK
B YTBEPKICHUSIX HA HAYYHbBIC TEMbI U TAKOE K€ MPABO JIPYToro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuma,  aebopmamms  (ympyras, MJacTUYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeava JaBjIeHus TBEPAbIMU TEIaMHU, )KUJIKOCTIMHU U ra3aMu,
aTMOC(pEpHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHUYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPBI JIBMKEHHUS C Pa3IUYHBbIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHUs, JaBjeHue (TBEPAOro Tea, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(pUIIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMANbHASL JHEPTHsi), TpPH ONUCAHWUU TPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOXKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHWYEeCKOH



OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISBJISITh NIPUUUMHHO-CJICJICTBEHHBIEC CBSI3H, CTPOUTH OOBsiCHEHHE U3 12
JIOTUYECKUX II1aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
bopMyIIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATMCTUUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrio3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIU
(buU3HMYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISTH IPOBEPIEMOE
MPEANnoJoKeHre (TUMOTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUCHHBIH
pe3yibTaT, HaXOAUTh OLIMOKU B XOJE OIbITAa, JENaTh BBIBOJABI IO €r0
pe3yabpTaram;

MPOBOAUTL OMNBITHI 1O HAOMIOJACHUIO (U3WYECKUX SIBICHUUA WU
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIC TPEATIONOKECHHUS,
coOMpaTh YCTAaHOBKY M3 MPE/JIOKEHHOTO 000pYAOBaHUs, 3aUChIBATh X0/
OMbITa U POPMYTUPOBATH BHIBOJIBL;

BBITOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAacChl Tena,
o0b€Ma, CHUJBI W TeMIepaTypbl C WCHOJIH30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C Y4ETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETUYUHBI OT
JIPYyrol ¢ HCMOJb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJH CONPUKOCHOBEHUS TEII, CHUJIbI
YOPYTrOCTH OT YJJIMHEHUsI TPYKUHBI, BBHITAJKUBAIONIICH CHIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUW pPaBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHMs, COOUpaTh YCTAHOBKY W
BBINIOJIHATh M3MEPEHHUsI, CeNys NPeIJIO)KEeHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



IPEUIOKEHHBIX TaONUIl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTh KOCBEHHBbIE H3MEPEHMsI (PU3MUYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKHUBAIONIAsl CHUJa, JCHCTBYIONIAs Ha TMOTPY>KEHHOE B
KUAKOCTh  T€No, KOI(PPUIMEHT TMONEe3HOro  JNEWCTBUSA  MPOCTHIX
MEXAaHHU3MOB), CleIys NPEUIOKEHHOM HHCTPYKLUMHU: IMpPHU BBIIOJIHEHUU
U3MEpPEHU coOMpaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THUJIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUNA B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEH cpefie;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBITH
HEJIO0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JauTepaTypy (HU3HUECKOTO COACpIKaHUs, CIPABOYHBIC MAaTEpUaIbl, PECypPCHI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3HUECKOTO COAEPKAHUS, B TOM
quciie MyOJMYHO J1e1aTh KpaTKUE COOOIIEHUS O pe3yIbTaTax MPOEKTOB WIN
y4€OHBIX HCCIEN0BAaHUI, IPU ATOM IPaMOTHO MCIOJIB30BaTh M3yYEHHBIN



MOHATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaessiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJIICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAJI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINKCAHWI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KAaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUIbI B mpupone, wuinydeHue CoJiHIIA, 3aMep3aHUe BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIrcoB, pOJib MATHUTHOTO TTOJIS JJ1s )KM3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TMPU JTOM TMEPEeBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUM;

OMHCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUUHMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHas TEIJIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MAallIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/lyXa, JIEKTPUYECKUAN 3apsil, Cuila
TOKa, DJIEKTPUYECKOE HaIpsDKEHHWE, CONPOTUBIIEHHE IIPOBOJHUKA,
yII€JIbHOE CONPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUNH CMBICT
UCIIOJIb3YEMBIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEITUYHH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIME JIAHHYIO (PU3NYECKYIO0 BEJIUYHUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIIECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPHUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH IOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa JJis ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU TOM J1aBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE MPOLECCHl M CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1aroB ¢ Omnopol Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I peIIeHHUs 3a7aud, BbIOMpATh 3aKOHBI U  (HOPMYIIBI,
HEeoOXoauMble JUisi €€ peuleHus, NPOBOJUTh PACUETHl M CPABHHUBATh
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPU [OMOIIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEANOJIOKEHUE, OLECHUBAaTh MPABUJIBHOCTh IMOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3znyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpPU HU3JIYYEHHH OT IIBETa HU3Jydarolled (Mmoriouaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIoIWAaa €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJCUCTBUE
IEKTPUYECKUX  3apsl0oB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHSI
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYIUPOBATH



IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py1I0BaHUs, ONUCBIBATH X0/ OIBITa U (POPMYJINPOBATH BHIBOABI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

IPOBOAMUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3UUECKON BEIMYHUHBI OT
IpPYro C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IONEPEYHOrO
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANPsDKEHUS Ha  [POBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOJIUI U TpaUKOB, 1eTaTh
BBIBOJIBI 11O pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONIOPOM HA UX OMHUCAHUSA (B TOM YHCJIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUUYECKOW DHEPIUH, JIJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIC
pUOOPHI MO CXEMaM M CXEMAaTHYHbBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, IBHUraTelb BHYTPEHHErO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUYECKHUX LENed C
IIOCJIEIOBATEIbHBIM U NTAPAJIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHbIE 0003HAYEHMSI DJIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU



JKU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaIOLIEeH cpelie;

OCYIIECTBISTh TOUCK HHPOpPMAIMH  (PU3UIECKOTO  COACpNKAHHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJCISTH HHPOPMALIUIO, KOTOPAS SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHU HAyYHO-TIOMYJSPHYIO
JaUTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiIaAeTh nNpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIAT PE3yIbTaThl MPOCKTHON
VI UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPH 3TOM I'PaMOTHO HUCIOJIb30BATh
W3YYCHHBIM TOHATUHHBIM anmaparT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHWA (PU3UIECKIX
MPOIECCOB paclpeAesaTh OOS3aHHOCTH B TPYMNINE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTU4eckas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TMEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
HEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIBL, SIAEPHAS SJHEPIETUKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BUXEHUE, CBOOOJHOE
naJicHUE TeJ, PABHOMEPHOE BUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTenbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYEHHs) TI0 OMMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TIPHUPOJIC:
MPWINBHI M OTIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHNWE JKUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaIMOAKTUBHBIN (OH, KOCMHUYECKHE JIY4YH, PATAOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX W3IyYCHUN Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONKMCHIBATh M3yUCHHBIEC CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, UCTIOJIB3YSI
dbu3nUeckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSKECTH, YCKOPCHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DHEPTHUSl CIKATOU
MPY>KUHBI, KHHETUYECKAasi JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb MPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUS W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpaprKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYCCKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEI
NP SIIEPHBIX pEeaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKECHNUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBONCTBA (HM3MUYECKUX SIBJICHHM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4 (ONUPAIOITUECS HAa CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3aJ]aui 3alUChIBaTh KPATKOE yCIOBHE, BBISABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOQUMBbIC Il pEIIeHWs, TMPOBOJUTH pacu€Thl M  OIICHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUYHHBI;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICTOBAHMS, BBIACTSATH
IpOBEPSIEMOE  TIPEIIONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIECAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3nUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKalie W CBOMCTB HM300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY H3 HW30BITOUHOrO Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpeqHee 3HAauYeHHE u3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MepeHus
(M3MepUTENHHOTO MPUOOpa);

NPOBOJNTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJTb30BaHUEM MPSMBIX H3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHU TIPU
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)KE€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIEHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEOBaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH



bu3nUecKux BETUYMH B BUAE TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPH PaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro M MPY>KUHHOTO MASTHHUKOB, ONTHYECKAs
CHa coOWparomeld JWH3bI, pPAANOAKTHUBHBIN (POH): IJIAaHUPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUIA;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MacCHOCTH P paboTe ¢ 1ab0paTOpHBIM
000py1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DUIUYECKUX MOJIEeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabCOoHA), HCMOAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU MU3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHUX MPOIECCOB MPH
pelieHuN  Yy4eOHO-TIPAaKTUYECKMX  3a]ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAIOIIeH JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MUYECKUX 3HAHUUA B TIOBCETHEBHOM
KU3HH 71 oOecriedueHruss 0€30MMacHOCTH TIPH OOpaIeHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpele;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOMCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYyYeHHOW MH(OpPMALIMKU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MPU BBINOJIHEHNN Y4E€OHBIX 3aJJaHUI HAyYHO-TOMYJISIPHYIO
auTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMaMHM KOHCIIEKTUPOBAaHMs  TEKCTa,
npeobpazoBans HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yJIbTaThl IPOSKTHOM MM MCCIIEI0BATENbCKON
NEATEIbBHOCTH, IIPU  3TOM TI'PAaMOTHO  MHCHOJIb30BaThb  W3YYEHHBIU
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KoanuectBo yacos
HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
n/ Kontpoabnsl | IlpakTuueckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
I e padoThlI padoThI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 o - 2
MK - HayKa O HPHPOAC https://m.edsoo.ru/7f416194
bubmnoreka IIOK
1.2 dusnueckue Be 5 2
FSIACCIIE BTG https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA | | bubnmnorexka HOK
' TIO3HAHUA https://m.edsoo.ru/7f416194
Uroro no pazneny 8 3
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6anoreka LIOK
2.1 C 1 1
TPOCHIE BEMecTna https:/m.edsoo.ru/7f416194
29 JIBUKEeHUE U B3aUMO/JICMICTBUE ) but6mmoreka [IOK
’ YaCTHIl BEIIECTBA https://m.edsoo.ru/7f416194
)3 ArperaTHble COCTOSTHUS 1 bu6muoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 4 1
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexanuyeckoe JKEHUE 7
RAHHCCKOE ABACHH https:/m.edsoo.ru/7f416194
b K
3.2 HNuepuus, macca, IIIOTHOCTH 4 1 nommotexa O

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




bu6mmoreka [IOK

. .B 1 2
33 Cuna. Bupt cunt > https://m.edsoo.ru/7f416194
Wroro no pazueny 26 3
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
asiienue. llepenaua
4.1 I[aBJ'IeHI/ISI TBE y BIMHU TEJIAMHU 3 bubmmorexa [IOK
) A P ’ https://m.edsoo.ru/7f416194
YKUJIKOCTSIMU U Ta3aMU
bu6mmoreka [IOK
4.2 5
Hlapnerue sxukoctn https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe naBeHue 4 https://m.edsoo.ru/7f416194
44 JleiicTBUE KUIKOCTH U Ta3a Ha 7 ) bubmuorexa [JOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no paszueny 21 2
Pa3nes 5. PaGora n MoIHOCTD. JHEpIrus
bu6mmoreka [JOK
1 P 2
> aboTa M MOIIHOCTE 0.5 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 I1 2
> POCTRIE MEXQHHSMEL 6 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M
>3 eRaupeckal snepht 3 https://m.edsoo.ru/7f416194
Hroro no paszneny 11 2,5
Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB 68 115

I10 ITPOTPAMME




8 KUIACC

Ne KoanuecTBO 4acos
HanmeHnoBanue pa3aesioB JyekTpoHHbIE (IU(PPOBBIE)
n/ Kontpoabnsl | IlpakTuueckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n e padoThbI padoThI
Pa3nen 1. TenJioBble siBJIEHUA
11 CtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
’ BellecTBa https://m.edsoo.ru/7f4181ce
bub OK
1.2 TenmoBbie POIECCHI 23 1 4 nbsmorexa L
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 30 1 4
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJI€HUS
DNeKTpuYecKUe 3apsabl.
2.1 3a H)KI;HHI)IG Tenafl Ii[x 7 bubmorexa [TOK
' P o https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocTosHABIN 19 | 5 bu6mmoreka [JOK
’ DIIEKTPUYECKHIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 2 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 1 bubnmoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 36 2 7
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO
- 68 3 11

YACOB I10 ITPOTPAMME




9 KUIIACC

No KoaundecTBO 9acoB
HanmeHnoBanue pa3aesioB JyekTpoHHbIE (U (PPOBLIE)
n/ Kontpoabnsl | Ilpakruuecku
U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE PeCypchbl
n e padoThbI e padoThbI
Pa3zgen 1. MexaHuYecKkHe siBJeHHS
11 MexaHn4eckoe JBUKEHHE 15 ’ bu6mmoreka [IOK
) M CIIOCOOBI €r0 OIMUCAHHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 BsaumoneiictBue Ten 21 1 2 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 2 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 46 1 6
Pa3znen 2. Mexannueckne KoJJe0aHNS H BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
29 MexaHn4ecKue BOJIHBI. 2 | bu6mmoreka [IOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15 1 3
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE I0JIE U 5 bubnnorexka [JOK
' DJIEKTPOMArHUTHBIE BOIHEL https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 5
Pa3nen 4. CBeToBbIe SIBJICHUS
41 3aKOHBI paclpoCTPaHEHUS 6 | bubnnorexka [HOK

CBCTa

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




40 JIMH3BI ¥ oNTHYECKHE 7 | bubmuorexa [JOK
’ IpudOpEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro ceera 3 | bubmuorexa [JOK
' B CITEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 16 3
Paznen 5. KBanTOBBIE SIBJICHUSA
Hcnyckanue u
bubmuorexa [JOK
5.1 HOIJIOIIIEHUE CBETA 4
https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuorexa [JOK
5.2 5
CTpocHue aToMHOro 57pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. A
>3 JICPHBIC peakitii > https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 14
Pa3nes 6. [loBTOpUTEIbHO-00001IIAKOIIM I MOYJT
[ToBTOpEeHME U 060061IEHNE
6.1 coJiepKaHus Kypca 6 bubmorexa HOK
' Aep P https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 knace
Wroro no pazmeny 6
OBIIEE KOJIMYECTBO
- 102 13

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KoauuecTBO 4acoB JlaTa
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontpoabnbl | IlpakTuueckn | H3Y4YeHH
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchbl
e padoThbl e padoThI A
NTB-4. BBOAHbIN MHCTPYKTAXK MO
1 TeXHWKe 6esonacHocTU.®r3nKa — 1
HayKa o npupoge. ABneHua Npupoabl.
dusnyeckne ABNEHUA: MexaHUYecKkue,
) TEN/I0BblE, 3/1IEKTPUYECKME, 1
MarHUTHble, CBETOBbIE, 3BYKOBbIE.
dusmyeckne BennUmnHbl. M3mepeHue
3 dU3NYECKMX BEANYMH. 1
TOYHOCTb M NOrPELHOCTb U3MEPEHWUA.
4 ®usmyeckne npubopbl. MorpewHocTb 1
NU3MepeHU.
NabopaTtopHas pabota Nol:
5 "OnpegeneHue LEeHbl AefeHnA WKabl 1 1 bu6mmorexa [IOK
n3mepuTenbHoro npubopa”. https://m.edsoo.ru/ff09{72a
6 MeskayHapoaHaa cuctema eguHuL, 1
NabopaTtopHas pabota No2:
7 "OnpegeneHue pasmepos mMasbix 1 1 bubmoreka [IOK

TEN .

https://m.edsoo.ru/ff09fe0a




Kak pusmka n gpyrmve ectecTBeHHble
HayKM M3y4yatoT NpUpoay.
EcTecTBEHHO-HaAy4YHbIN MeTos,
No3HaHus: HabaogeHWe, NOCTaHOBKA
Hay4YHOro BONpPOcCa, BblABUNKEHME
rMnoTes, 3KCNePMMEHT NO NPoBepKe
runoTes, ob6bAcHeHMe Habaogaemoro
ABneHuA. OnucaHne puUsnyYeckmx
ABNEHWIN C MOMOLLbIO MOoAENEN.
NabopaTtopHana paboTa No3:
"MpoBeaeHne uccnegoBaHuA No
NnpoBepKe rmnoTesbl: 4aNbHOCTb
noJsieTa Wapwka, nyweHHoro
ropu3oHTasbHO, Tem bonblue, Yem
60/bLUe BbICOTa NycKa'".

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

CTpoeHue BelLecTBa: aToMbl U
MONEKY/bl, UX pasmepbl. ONbITbI,
[OKasblBaloLLMe ANCKpPETHOE
CTpoeHue BellecTBa. J/labopatopHas
pabota Ne4: "OueHKa guameTpa
aToma MeToA0M pAaos (c
ncnonb3oBaHuem dotorpadpuit)".

10

[BuxKeHue YacTuy, Belectsa. CBaAsb
CKOPOCTU ABUMKEHUA YacTuUL, C
TemnepaTtypoii. BpoyHoBcKoe
ABuxkeHune. Anododysus.




B3amMmoaeincTeue YacTul, Bel,ecTea:

bu6mmoreka [IOK

11
MPUTAMEHNE U OTTaNKMBAHNE. https://m.edsoo.ru/ff0a0378
ArperaTHble COCTOAHMA BeLLecTBa:
CTPOEHME ra3os, XUAKOCTEN U
0 TBe|:v>,u,b|x Ten. B3aumocsAsb mexay Bu6mmorexa [IOK
CBOWCTBAMM BELIECTB B PasHbIX https://m.edsoo.ru/ff0a05¢c6
arperaTtHbIX COCTOAHUAX N X aTOMHO-
MOJIEKYNAPHbIM CTPOEHMEM.
MexaHn4yeckoe aguxeHue.
13 PaBHOMepHOE U HepaBHOMEpHOE bubanorexa [IOK
LBUXKEHME. https://m.edsoo.ru/ff0a079c
14 CropocTb. EanHMLBI CKopoCcTyH Bubnnoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 PacueT nyT1 1 BpeMeHU ABUKEHUSA. bubnnorexa [IOK
https://m.edsoo.ru/ff0a0c10
6 PelweHue 3aga4 no Teme: P”acqu Bu6suorexa [JOK
NyTU U BPEMEHU ABUNKEHUA https://m.edsoo.ru/ff0a0fee
CpefHasa cKopocTb Npu
17 HEepPaBHOMEPHOM [IBUNKEHMMU.
PeweHwne 3aga4 no teme: "CpegHsan
18 CKOPOCTb NPV HAPAaBHOMEPHOM bubnnorexa [IOK
LBUKEeHUN" https://m.edsoo.ru/ff0al23c
MpAamoiMHeiHoe paBHOYCKOPEeHHoe
19

ABUXKeHue. YCKopeHue.




fABneHne nHepummn. 3aKOH MHepPLUN.
B3anmogencteme Ten Kak NpuunHa

20 N3MEHEHMA CKOPOCTU ABUMNKEHUA TEN.
Macca Kak mepa MHepTHOCTU Ten.
MnoTHoOCTb BewecTea. CBA3b
NAOTHOCTU C KOJIMYECTBOM MONEKYN B
21 eanHuLe obbema BellecTsa. Pacyer
Maccbl 1 06bema Tena rno ero
NAOTHOCTU
NabopaTtopHana paboTta Ne 5:
2 "OnpeaeneHne NNOTHOCTU TBEPAOrO Bubnunorexa [IOK
Tena". https://m.edsoo.ru/ff0al778
’ PeweHune |3Iap,aq no teme "MMNOTHOCTb Bu6morexa [JOK
BELEeCTBa https://m.edsoo.ru/ff0al502
o Cvna Kak x?pa KTEPUCTUKA BuGuorexa [IOK
B3aMMOAENCTBNA TEN. https://m.edsoo.ru/ff0al8cc
25 Cuna ynpyroctv 1 3aKoH lNyka. bubnnorexa [IOK
https://m.edsoo.ru/ff0al778
NabopaTtopHas paboTta No6
.y «M3yyeHne 3aBUCUMOCTM PacTaKeHUs Bu6miorexa I[OK

(medopmaumnm) NpyRunHbl oT
NPUIOXKEHHOM CUbI»

https://m.edsoo.ru/ff0ala70

27

fBNeHme TAroTeHMA 1 CMNa TAXKECTW.




Ceasb mexay CUNOM TAXKECTU U

bu6mmoreka [IOK

28 Y
maccomn Tena. Bec tena. HesecomocTb. https://m.edsoo.ru/ff0alb9c

29 PELIJEHMﬁ 3agady no teme "Cuna BuGnnorexa LIOK
TAKECTI™. https://m.edsoo.ru/ff0alcc8
Cuna TAXKeCTU Ha APYruxX naaHeTax.

30 dusnyeckmne XxapakTepUCTUKN NAaHeT.

. OnHamomeTp. NamepeHue cunbl ¢ Bu6miorexa [OK
MOMOLLbIO AMHAMOMETPA. https://m.edsoo.ru/ff0alde0
CnoskeHue ABYX CUAN, HaNpPaBAEHHbIX

32 no o4HOM NPAMON.

PaBHOZelcTBYOWAA CKA.
33 femeHme fap,aq no Teme ) Bu6miorexa [[OK
PaBHoAencTaytowan cun”. https://m.edsoo.ru/ff0a20a6
Cvna TpeHuA. TpeHne CKONbXEeHUA n

34 TpeHue noKos. TpeHue B Npupoae u bubnnorexa [IOK
TexHUKe. https://m.edsoo.ru/ff0a2376
NabopaTtopHas paboTta No7
«M3yyeHne 3aBUCUMOCTH CUbI

35 TPEHUA CKOJIbKEHUA OT CUbI bubmmorexa [IOK
[IaBNeHUA 1 XapaKTepa https://m.edsoo.ru/ff0a25b0
COMPMKaCaoLWMXCA NOBEPXHOCTEM Y.

36 PeweHue 3a4a4 no Temam: «Bec bubnuorexa [JOK

Tena», «padpunyeckoe nsobpaxeHue

https://m.edsoo.ru/ff0a2718




cuny, «Cnnbl», «PaBHoaeMcTByOWAA
cun».

37

O6o6uatowuii ypoK no tTemam:
"MepBoOHavanbHble cBeAEHUS O
nn

cTpoeHun BellecTsa", "[ABuxKeHune n
B3amMmogeicTeme Ten".

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2826

38

KoHTposibHas paboTa N2l no Temam:
«MexaHU4ecKoe OBUKEHUEY,
«Macca, nnoTHocTb», «Bec Tena»,
«padmyeckoe nsobparkeHme cuay,
«Cunbi»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2970

39

JasneHuve. EaMHNLbI AasneHus.
Cnocobbl yMeHbLUIEHWUS U YBEIMYEHMUSA
AaBneHua.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

40

JasneHune rasa. 3aBMCMMOCTb
OaB/ieHus rasa ot 06béma,
Temneparypsbl.

41

Mepenaya AaBneHUA TBEPAbIMMU
TeNaMM, }KUAKOCTAMMU U razamu.
3aKoH lackans.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

42

[aBneHune B }XMAKOCTM U rase,
BbI3BaHHOE AeNCTBUEM CUJbI
TAXKECTU. 3aBUCUMOCTb AaB/eHNA
UAKOCTU OT FNYBUHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a




PeweHue 3agay no Teme «[laBneHue B

bu6mmoreka [IOK

43
MMOKOCTK U rase. 3aKoH ackana». https:/m.edsoo.ru/ff0a2da8
fMapaBaMyYecKkuin napagokxc. Bu6miorexa [OK
44
Coobuwarowmeca cocyApl. https://m.edsoo.ru/ff0a2fc4
['mapaBanyeckrue MEXaHU3MBbl.
I'mapaBauyeckuit mpecc. Bu6miorexa [OK
45 o
Manowmerpi. Tlopuinesoi https://m.edsoo.ru/ff0a2fc4
JKHJIKOCTHBIA HAcoc.
MHeBmaTHyYeckme mawmnHeol. PelweHune
46 334a4 no Temam: "CoobuiatoLmecs
cocoyab!", "Tuapasnmyeckmin npecc".
Atmocoepa 3emnun n atmochepHoe
AasneHune. NMpUUYNHbBI CYLLLECTBOBAHMS
BO34YLIHOM 060/104KKN 3eMn. Bu6miorexa [[OK
47 | 3aucumocts atmocdeproro https:/m.edsoo.ru/ff0a3276
[OAaBNEHWNS OT BbICOTbl Ha, YPOBHEM
Mops.
Bec Bo3ayxa. ATmocdepHoe Bu6uorexa [JOK
48
AdaBNeHUE. https://m.edsoo.ru/ff0a33fc
OnbiT Toppuyennn. UameperHue
aTmocdepHoro aasneHus. Mpubopbl Bu6miorexa IOK
49

ANA U3MepeHns aTMochepHoro
AasneHuvs. bapomeTp-aHepoua,

https://m.edsoo.ru/ff0a3514




50

PeweHwne 3apgay no teme "
AtmocdepHoe gasneHne"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

[JelicTBue XMAKOCTM U rasa Ha
NOrpy*EHHoe B HUX Teno.

BbITankMBatollan (apxmmenosa) cuna.

52

NabopaTtopHan paboTta Ne8
«OnpeaeneHmne BbITaIKMBAIOLLLEN
CW/bl, AEMCTBYIOLLEN Ha TENO,
NOTPY}KEHHOE B KUAKOCTbY.

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

53

3aKoH Apxumega.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MnasaHue Ten. BozgyxonnasaHue.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{f82

55

JlabopaTtopHnast pabota Ne9
"KoHnctpyupoanue apeomerpa "

56

Pemenue 3agad mo reMam:
«IInaBanue cynos.
BosznyxomiaBanuey, «/laBnenue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB»/Bcepoccuiickas
poBepoyHas pabora

57

KoHTponbHan paboTa Ne2 no teme
«JlaBneHune TBepAbIX TN, KUAKOCTEN
W rasosy.




MexaHu4yecKkas paboTa.

bu6mmoreka [IOK

58
https://m.edsoo.ru/ff0a4ffe
MoLwHoCTb. EANHMLBI MOLLLHOCTW.
UccnepoBaHume: "Pacyét MoLHOCTY, 0.5 Bu6miorexa [[OK

59 o . H
Pa3BMBAEMOM NP NOABEME MO https://m.edsoo.ru/ff0a478e
nectHuue"

MpocTble MeXaHU3MbI: pblyar, 610K,
HAKNOHHaA NAOCKOCTb. MpocTbie Bu6uorexa [JOK

60
MEXaHM3MbI B BbITy U TexHuUKe, B https://m.edsoo.ru/ff0a48a6
npupoae.

NabopatopHana paboTta Ne10

61 «MccnepoBaHue ycnoBuin paBHoBecUs 1
pblyara»

6 Mpasuno pasHoBecKuA pblyara. BuGuorexa [IOK
MomeHT cunbl. https://m.edsoo.ru/ff0a4c48
MpumeHeHWe npaBuaa pblyara K

63 610Ky. PelwleHne 33434 no Teme bubnnorexa [IOK
«YCNnoBMA paBHOBECUA pblyaray. https://m.edsoo.ru/ff0a4252
"30n10TOE NPaBUNO" MEXaHUKN.

KoadodumumneHT nonesHoro gencrama
64 NPOCTbIX MexaHM3MOB. PelleHune bubmmorexa [IOK

3a4a4 no Teme "PaboTa, MOLWHOCTD,
Kna".

https://m.edsoo.ru/ff0a4360




65

NabopaTtopHas paboTta Ne10
«MN3mepeHme KM HaknoHHOM
NAOCKOCTU»

66

MexaHunyeckasa aHeprus.
KnHeTnueckaa n noteHuunanbHas
aHepruA.

67

MpesBpaweHmne ogHOro BMAaa
MeXaHWYEeCKOM SHepPrnuun B Apyrom.
3aKOH COXpaHeHuA aHeprum B
MeXaHMKe.

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

68

PelweHune 3agay no Temam:
"MexaHuueckas sHeprua”, "3aKkoH
COXPaHEeHMA SHEPrUKN B MexaHUKe".

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




8 KUIACC

NoBepxXHOCTHOE HaTAXKeHMe.

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabnubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl

UTB-4. BBOAHbIA MHCTPYKTaX MO

TexHuKe 6e3onacHocTU. OCHOBHble

NOJIOXKEHUA MONEKYNAPHO-

1 KMHETUYECKOM TeOpUU CTPOEHMUA 1 bu6mmorexa [IOK
BELlecTBa. OﬂblTbl, noATBepkaatoLme httpS://m.edSOO.ru/fanS256
OCHOBHbIE MOJIOXKEHUA MONEKYAPHO-

KUHETUYECKOMN Teopuu.

) Macca 1 pasmepbl aTOMOB U MOJIEKY. 1
PelweHwne 3aga4 no Teme "macca u

3 A 1 bubnuoreka [{OK

n
PasMepbl aTOMOB 1 MO/IERY N https://m.edsoo.ru/ff0a540e
Mogaenu TBEPAOro, XUAKOro u

4 razoobpasHOro COCTOAHMUI BellecTsa. 1
Kpuctannuuyeckune u amopdHble Tena.

O6bsAcHeHMe CBOMCTB TBEPAOTO,
UAKOro 1 ra3006pasHOro cocTosHMiA

5 a p . bubnunorexa LIOK
BELLECTBA Ha OCHOBE NOJIOKEHN https://m.edsoo.ru/ff0a5800
MOJIEKYNAPHO-KMHETUYECKO Teopun
CmaumBaHMe U KanuansapHble ABAeHus.

6 P | but6mmoreka [IOK

https://m.edsoo.ru/ff0a5530




Tennosoe paclwimMpeHue un cxaTue.

but6mmoreka [IOK

7
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBA3b TemnepaTypbl CO

8 CKOPOCTbIO TEMJIOBOFO ABUKEHWUSA YaCTULL,.
BHyTpeHHsAA aHeprma. Cnocobbl

9 N3MEHEHMUA BHYTPEHHEW SHEPTUN: bubmuorexa [IOK
Tenjonepegaya u coseplieHne paboTbl. https://m.edsoo.ru/ff0a5c60
Bunabl Tennonepenaun:
TENNIONPOBOAHOCTb, KOHBEKLMA,
usnyyeHue. Mpaktuyeckoe Bu6miorexa LOK

10 NCMNO/1Ib30BaHWE Ten0BbIX CBOUCTB https://m.edsoo.ru/ff0a6412
BELLECTB U MATEPMAIOB B LeNAX
3HeprocbeperkeHus.
Konnyectso Tennotbl. YaenbHas Bu6nmorexa [JOK

11
TENNOEMKOCTE https://m.edsoo.ru/ff0a65¢c0
PacueT KosinyecTsa TeNIoThbI,

12 HeobXxoAMMOro ANA HarpeBaHWUs Tena u bubmorexa IIOK
NabopaTtopHas paboTta Nol

13 "OnpeneneHue yaenbHON TENOEMKOCTH bu6mmorexa [IOK
Bewecrsa". https://m.edsoo.ru/ff0a7088
TennoobmeH U TeNN0BOE PaBHOBECHUE. Bu6miorexa IJOK

14

ypaBHEHME Tennosoro 6anaHca.

https://m.edsoo.ru/ff0a6a98




NabopaTtopHas paboTta No2
"NccnepoBaHue aBneHua TenioobmeHa

15 NpY CMeLMBaHNN XOI04HOW U ropsayei
BoAabl"

PeweHwne 3aga4 no teme: "YpaBHeHUe Bu6muorexa LIOK

16 n
TeN/I080r0 banaHca https://m.edso0.ru/ff0a6bb0
JHeprua TonavBea. YaenbHas tensoTa Bumorexa [OK

17
CrOpaHnA. https://m.edsoo.ru/ff0a7b5a
PeweHwne 3aga4 no teme: "SHeprus
TONAUBA. YAeNbHaA TennoTa cropaHus'.

18 3aKOH CoXpaHeHM s U npesBpaLleHnn bu6nmoreka LIOK
3HEPrumn B MeXaHUUYEeCKMX 1 TenI0BbIX https://m.edsoo.ru/ff0a71d2
npoueccax".

MNnasneHne n oteepaeBaHue

19 KpUcTannmueckux ten. YaenoHas bubmnoreka IIOK
TennoTta naasaeHus. https://m.edsoo.ru/ff0a72fe
lpaduK NnaBaeHUs n oTBepAEBaHNA
KpUCTannMyeckux Ten. PeweHne 3agay BuGmiorexa LIOK

20 no Teme "MnasneHune n oTBepaeBaHne https://m.edsoo.ru/ff0a740c
KpucTannnyeckmx ten".

NabopaTopHan paboTta Ne3
1 "OnpeaeneHune yaenbHoOM TenoTbl bubmuorexa [IOK

nnasneHua nobaa".

https://m.edsoo.ru/ff0a786¢




22

MapoobpasoBaHuMe U KOHAEHCAUMA.
UcnapeHune. HacbIWeHHbIM 1
HeHacblLLEeHHbIV nap.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

BnaxkHocTb Bo3ayxa. J/labopatopHas
pabota Ne4 "OnpegeneHue
OTHOCUTE/IbHOW BNAXKHOCTM Bo3ayxa".

24

KnneHwue. YaenoHasa TennoTa
napoobpasoBaHMA U KOHAEHCALMM.
3aBUCMMOCTb TeMnepaTypbl KUNEeHUA oT
aTmocdepHOro gaB/eHUs.

25

PeweHune 3agay no teme: " Knunexwue.
KoHaeHcauma. BnaxHocTb Bo3ayxa".

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a7c7¢c

26

MprHLMNbI PaboTbl TENIOBbIX
AsuraTenei. MNaposasa TypbuHa.
[Buratenb BHYTPEHHErO CropaHus.

27

KMNA tennosoro gsuratena. Tennosble
ABUraTeNn 1 3amMTa OKpyXKatoLen
cpeabl.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

3aKoH COXpaHeHNA N npespalLeHnA
9HEPrmn B TENN0BbLIX NMPOoLeccax.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

MoparoToBKa K KOHTPOJIbHOW paboTe no
Teme "Tennosble ABAEHUA. U3MeHeHUne
arperaTHbIX COCTOAHMM BellecTsa"




KoHTponbHana paboTa Nel no teme:
"Tennosble AneHuns. UameHeHne

30
arperaTHbIX COCTOSIHMI BellecTBa"
dneKkTtpusauma ten. [iga poga

31 3/1IeKTPUYECKMX 3apAL0B. bu6mmorexa LIOK
B3anmoaencTeme 3apasKeHHbIX Tes. https://m.edsoo.ru/ff0a87e4
3aKoH KynoHa (3aBMCMMOCTb CUbI
B3aMMOZENCTBMA 3apAKEHHbIX TN OT

3 A P bubnuoreka [{OK
BE/IMUYNHbI 3aPAA0B U PACCTOAHUA MeEKIY https://m.edsoo.ru/ff0a8a0a
Tenamm).
dneKTpryeckoe nose. HanpaxKeHHOCTb
aneKTpuyeckoro nona. MpuHumn

33 Cynepno3numnmn sNeKTPUYECKUX NoNen.

(Ha KayecTBEHHOM YpPOBHE).
Hocutenu anekTpmnyeckmx 3apaaos.
€/IMMOCTb 3/71eKTPMYECKoro 3apsaa.

34 A P PAA bubnuoreka [{OK
dnemeHTapHbIN 3/1IeKTPUYECKUI 3apaa. https://m.edsoo.ru/ff0a8ef6
CtpoeHue aToma.

MPOBOAHMKN U ANINEKTPUKMN.

35 dneKTpocKon. 3aKOH CoOXpaHeHUs bu6mmorexa [IOK
37IEKTPUYECKOrO 3apsAa. https://m.edsoo.ru/ff0a90cc
PeleHure 3a4a4 Ha NPUMEHEHWE CBOMCTB

36 A P bubmuoreka [{OK

INNIEKTPNYECKNX 3apAa0B.

https://m.edsoo.ru/ff0a95a4




,D,EI;'ICTBMG 3/1EKTPUYECKOIO NoaA Ha

bu6nmoreka [IOK

37
MPOBOAHNKI M AANSNEKTPUKA. https://m.edsoo.ru/ff0a96b2
dNeKTpUYecKmit Tok. Ycnosusa
38 CYLLLECTBOBAHUSA 3/IEKTPUYECKOrO TOKa.
MCTOYHMKM NOCTOAHHOTO TOKa.
dneKTpuyeckas Lenb 1 ee cocTaBHble
39 YacTu. DIEKTPUUYECKMIA TOK B METas/1aXx, bubnmoreka [IOK
KMZAKOCTSAX W ra3ax. https://m.edsoo.ru/ff0a9838
40 [encTBns 3N1eKTPMUUYECKOro TOKa.
41 Cwna Toka. AmMnepmerTp. 05 bubnuoreka [{OK
) https://m.edsoo.ru/ff0a8bd6
" JNeKTpuyecKkoe HanpsaxKeHue. 05 Bu6miorexa LIOK
BonbTmerp. ) https://m.edsoo.ru/ff0a9e14
NabopaTtopHas pabota No5 "UsmepeHune
43 W peryanpoBaHue Cubl TOKa U 1 bubmuorexa [IOK
HanpskeHus" https://m.edsoo.ru/ff0aa738
ConpoTuBneHMe NPOBOAHMKA. 3aKOH
44 Oma g5 yyacTKa uenu. 3aBucMMocCTb bu6mmorexa [IOK
CWNIbI TOKA OT HaNPAKEHUS. https://m.edsoo.ru/ff0aa738
4s YaenbHoe conpoTMB/IeHNE BELLLECTBA. Bu6mmorexa LIOK
Peocrar. https://m.edsoo.ru/ff0aad4a
NabopaTtopHas paboTta Ne6 Bu6 110K
HOIMOTEKa
46 "3aBUCMMOCTb 3/1EKTPUYECKOTO 1

conpoTtneaneHnAa NnposoagHMUKa OT ero

https://m.edsoo.ru/ff0aa04e




OJINHbI, NNOLWAAN NONepPeYHOro ceyeHumsn
n matepuana".

NabopaTtopHas paboTta N7
"MccnepoBaHWe 3aBUCMMOCTM CUJIbI TOKA,

47 NAyLLero Yyepes pesncTop, ot
COMPOTUBNEHMA pPe3ncTopa u
HanNpAXeHUs Ha pesnctope’.
MocnepoBaTenbHOE U NapanienbHoe Bu6miorexa LOK

48
COEAMHEHNA NPOBOAHWKOB. https://m.edsoo.ru/ff0aaas58
NabopaTtopHas paboTta Ne8 "MpoBepKa
NpPaBMIA CAOKEHUA HANPAXKEHUI NpU Bu6mioreka 1OK

49 nocnenoBaTe/IbHOM COegUHEHUN ABYX https://m.edsoo.ru/ff0aad le
pesnctopos”
NabopaTtopHas paboTta N9 "lMpoBepKa
npasuaa ANsA CUbl TOKa Npu Bu6miorexa [IOK

>0 MapanneNbHoM CoeanHeRnn https://m.edsoo.ru/ff0aaf8a
pesnctopos"”
PeleHune 3a4a4 Ha NpUMeEHeHMe 3aKoHa

51 Oma ans pasIMYHOro coeMHeHus bu6mmorexa [IOK
NPOBOAHMKOB https://m.edsoo.ru/ff0ab124
PaboTa M MOLLHOCTb 3/IEKTPUYECKOTO Bu6miorexa IJOK

52

TOKa. 3aKoH [xoyna-JleHua

https://m.edsoo.ru/ff0ab3e0




NabopaTtopHas paboTta Nel10

53 "OnpeneneHve paboTbl U MOLLHOCTH bubmuorexa LIOK
3/IeKTPUYECKOrO TOKa" https://m.edsoo.ru/ff0ab660
dneKTpuyeckue Lenu u notpebutenu

54 3/1IEKTPUYECKOM SHEeprumn B bbITY.

KopoTKkoe 3amblKaHue.
MNMoAroToBKa K KOHTPO/IbHOM paboTte no
Teme "dneKTpuyecKkme 3apsaapl.

55 3apaKeHHble Tena u nx bubmuorexa [IOK
B3aumozencTaus. MoCToAHHBIN https://m.edsoo.ru/ff0ac3d0
3NIeKTPUYECKMI TOK"

KoHTponbHasa pabota Ne2 no teme
"IneKTpryecKme 3apaapl. 3apArKeHHble BuGmorexa [IOK

56 Tena u ux B3anmoseincTena. MocToAaHHbIM https://m.edsoo.ru/ff0acOba

3NIEeKTPUYECKMI TOK"
MocTosAHHble MarHuTbl. Bsaumopaericteune
NOCTOAHHbIX MarHUTOB. MarHuTHoe Bu6miorexa I[OK

57 none. MarHutHoe nose 3emMnu u ero https://m.edsoo.ru/ff0abd2c
3HaYeHMeE A1 KU3HKU Ha 3eme.

NabopaTopHas pabota Nel10 "U3yueHne Bu6miorexa [JOK

58 noJsiei NOCTOAHHbIX MarHMToB" https://m.edsoo.ru/ff0abeas
OnbIT IpcTeaa. MarHutHoe none Bu6miorexa [JOK

59

91IEKTPNYECKOTrOo TOKa.

https://m.edsoo.ru/ff0acdc6




60

MarHuTHoe nose KaTyLKK C TOKOM.
dneKTpomarHuTtbl. NprumeHeHne
3/IEKTPOMArHUTOB B TEXHUKE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[encTene MarHMTHOrO NoaA Ha
NPOBOAHUK C TOKOM. JTabopaTopHas
pabota Nell "MN3yyeHune aencrems
MarHUTHOrO MO/ Ha NPOBOAHMUK C
TOKOM".

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

dneKTpoaBuraTesib MOCTOAHHOIO TOKa.
Mcnonb3oBaHWe 31eKTpoasuraTenen s
TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopre.

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTbl ®apagen. AsnerHune
3/IEKTPOMArHUTHOM MHAYKuMK. MpaBuno
NeHua.

64

dnekTporeHepaTop. CNocobbl NonyYeHns
3N1IEKTPUYECKOM SHepruu.
dNeKTpoCTaHLMM Ha BO30OOHOBAAEMbIX
NCTOYHMKAX SHEPTUM.

65

MNMoaroToBKa K KOHTPOJIbHOM paboTe no
Teme "DIeKTPUYECKME U MarHUTHbIE
asneHua".

66

KoHTponbHana paboTa Ne3 no teme
"IneKkTpUYEcKMe N MarHUTHble

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14




ABneHuA"./Bcepoccuiickana npoBepoyHan
paoTa

MNoBTopeHue no teme "Tennosble

67 ) | bu6nmoreka [IOK
ABNEHNA https://m.edsoo.ru/ff0accSe
MNoBTopeHne no teme "lMocCTOAHHbLIN

68 3/IEKTPUYECKNI TOK" 1

OBIIEE KOJIMYECTBO YACOB I10 63 11

I[TPOT'PAMME




9 KUIIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
NTB-4. BBOAHbIA MHCTPYKTaX MO

1 TexHuKe 6esonacHocTU. MexaHuuyeckoe 1
ABUXxeHune. MaTepmaanaﬂ TO4YKa.

Cuctema otcyeta. OTHOCKTE/IbHOCTb
MexXaHUn4YeCcKoro AsunxXeHumsa.

) A | bu6mmoreka [IOK
Mepemewjenme. Onpeaenenme https:/m.edsoo.ru/ff0ad474
KOOpAMHaTbI ABMXKYLLErocs Tena.

PaBHOMepHOE npsmonunHeinHoe

3 P P | bu6mmoreka [IOK
ABUKEHNE. https://m.edsoo.ru/ff0ad19a
PeweHwne 3agay no teme "PaBHomepHoe

4 NpPsSMonuHenHoe aBuKeHne". 1
HepaBHOMepHOE NPAMOANHENHOe

BUIKEHWe. CpeaHAs U MrHOBEHHas

i A pea | Bubimoreka LIOK
CKOPOCTS TEa NP HEPaBHOMEPHOM https:/m.edsoo.ru/ff0ad8d4
OBVIXKEHUMN.

PelwieHue rpapuyeckmx 3agay no reme:
6 "CpegHas U MrHOBEHHasA CKOPOCTb Mpu 1

HepaBHOMEPHOM ABUNKEHUN".




MpAMoanHeNHOe paBHOYCKOPEHHOE

bu6mmoreka [IOK

7
ABMkKeHue. Yekoperue https://m.edsoo.ru/ff0adb18
CKOpOCTb NPAMOJIMHENHOTO

8 pPaBHOYCKOPEHHOro ABuXeHus. Mpaduk
CKopoCTH
NabopaTtopHana paboTta Nel
"OnpegeneHue ycKoOpeHus Tena npu Bu6miorexa [OK

? PABHOYCKOPEHHOM A\BMKEHMM MO https://m.edsoo.ru/ff0acl176
HaK/OHHOM naockocTn"
CBobOogHoe magenue tei. OnbIThl

10 T"annnes
PeweHune 3agay no teme: "CsobogHoe Bu6miorexa IOK

11 "
nafexHve Ten-. https://m.edsoo.ru/ff0ac612
PaBHOMepHOE ABMXEHME Mo
OKpy»HoCTW. Nepuroa 1 yacToTa Bu6miorexa [JOK

12 obpaLLenna. /nHelHan u yriosan https://m.edsoo.ru/ff0ae72a
CKopoCTH.

13 LleHTpocTpemutenbHoe ycKkopeHue. bubnmorexa [IOK

https://m.edsoo.ru/ff0ac982

NabopaTtopHas pabota No2 "U3yyeHune Bu6miorexa [OK

14 ABMXEHWE TeNa M0 OKPYKHOCTH". https://m.edsoo.ru/ff0aebbc
PeweHwne 3agay no teme "[iBuskeHune Bu6miorexa [OK

15

Tena no oKpyHoctun"

https://m.edsoo.ru/ff0aeca?




MepBblit 3aKOH HbloTOHA. BeKTop cubl.

16
BTopoit 3akoH HbtoToHa. bubmuorexa [JOK
17 7
PaBHoaencTBytOLWAA cuna. https://m.edsoo.ru/ff0ace28
TpeTtunii 3aKoH HbtoToHa. MpuHumMn Bu6mnorexa [IOK
18
cynepnosunumu cun. https://m.edsoo.ru/ff0af738
PelwleHne 3aaa4 Ha NPUMEHEHNE 3aKOHOB Bu6morexa LIOK
19
HbloToHa. https://m.edsoo.ru/ff0afa26
20 Cuita ynpyroctu. 3akoH ['yka bubnuorexa [JOK
https://m.edsoo.ru/ff0af8be
Pemenne 3agau mmo teme «Cuna Bu6mmrorexa LOK
21
yupyroctu» https://m.edsoo.ru/ff0afb8e
JIabopatopHas padorta «Onpenenenue bubnmoreka [IOK
22
YKECTKOCTHU TIPYKUHBI https://m.edsoo.ru/ff0af044
Cuna TpeHus: cuiia TpeHus
23 CKOJIBXKEHUSI, CUJIa TPEHUS TTOKOS,
JIpyrue BUJbI TPEHUS.
Pemenue 3agau no reme «Cuna bu6mmorexa [IOK
24
TpeHUD https://m.edsoo.ru/ff0af5f8
JlaGopaTtopHas pabota "Onpenenenue Bbu6nuoreka LIOK
25

Kod(UIIMEeHTa TPEHUS CKOIbKCHHS "

https://m.edsoo.ru/ffO0af33c




Pentenue 3amau mo teMe "3aKOHEI

2% Hstotona. Cuna ynpyroctu. Cua bubmuorexa LHOK
TpeHus" https://m.edsoo.ru/ff0afe36
Cuna TAMKECTU 1 3aKOH BCEMUPHOTO

27 TAroTeHus. YckopeHue csoboaHoro
nageHus
Ypok-koHpepenus "JIBuxenue el

78 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA bubnuorexa [JOK
(Conneunas cucrema). I'anakTuxn" https://m.edsoo.ru/ff0b02b4

- PeweHue 3agay no teme "Cuna Imkecm Bu6miorexa [OK
VI 3KOH BCEMNPHOTO TATOTEHWA https://m.edsoo.ru/ff0b0408

% MepBas KOCMMYECKan CKOPOCTb. Bu6mmorexa [OK
Hesecomoctb v neperpysku https://m.edsoo.ru/ff0b06ec

. [JNHaAMUKa KPUBOIMHENHOHO ABUXEHUA. Bu6muorexa LIOK
VickyccTserble cryTHuku 3eman. https://m.edsoo.ru/ff0b07fa
PaBHOBecue maTepuanbHOM TOUKN.

. A6"COJ]I-OTHO TBEpOOE Ten(?.. PaB‘I.-IOBeCMG Butmmorexa [OK
TBEPAO0ro Tena ¢ 3aKpennéHHoM ocbio https://m.eds0o.ru/ff0b096C
BpaLleHua.

33 MomeHT cunbl. LleHTp TaXkecTu.

i PeweHue 3aaay no teme "MOMEHT CUIbI. BuGmorexa IJOK

LeHTp Taxectn".

https://m.edsoo.ru/ffOb0a84




[ToaroToBKa K KOHTPOJIBHOM paboTe

35 o TeMe "MexaHn4ecKoe JBHKCHHE. bubanoreka IIOK
BsaumoeiicTaue Ten" https://m.edsoo.ru/ff0b0db8
KoHTponbHan paboTa Nel no teme

36 "MexaHun4yecKkoe aBUXKeHUe.

B3anmogencrteume ten"
Mmnynbce Tena. UsmeHeHne nmnynbea.
Mmnynbc cunbl. 3aKOH COXpaHeHUA

37 umnynbca. Ynpyroe n Heynpyroe
B3aMmozemncreme.

PeweHwne 3agay no teme "3akoH Bu6miorexa [OK

38 "

COXPaHEHNA MMMy/LCca:. https://m.edsoo.ru/ffOb0c32
PeakTuBHOe ABuKeHHne. YpOoK-

39 KoHbepeHuMA "PeakTuBHOE ABUXKEHME B
npUpoe N TexHuke".

40 MexaHun4yeckasn paboTa U MOLLHOCTb. Bbubnunoreka [IOK

https://m.edsoo.ru/ffOb12fe

41 PaboTa cun TAXKECTH, yNpyrocTu, TpeHus. bubmmorexa [IOK

https://m.edsoo.ru/ffOb1858
NabopaTtopHas paboTta No5
«OnpepeneHve paboTbl CUAbI TPEHUA Bubmorexa [TOK

42 PV PaBHOMEPHOM ABWMEHWM TENa NO https://m.eds00.ru/ff0b20f0
rOPM30HTaIbHOM NOBEPXHOCTM Y.

43 CBAA3b 3HEpPrnM n paboTbl.

MoTeHuManbHan aHeprua Tena,




NOAHATOrO HaZ NOBEPXHOCTbIO 3eMIN.
MoTeHuManbHaA SHEPrmA CXKaToM
NPYKWHbI.

KnHeTnueckas sHeprua. Teopema o

bubmuorexa [JOK

44 o
KMHETUHECKON SHEPTUN. https://m.edsoo.ru/ff0b197a
3aKOH COXpaHeHMA MexaHUYeCKom

45 sHeprum.
NabopaTtopHas paboTta No6 «M3yyeHune Bubmorexa [IOK

46 3aKOHa COXpaHeHUA SHeprmn». https://m.edsoo.ru/ffOblaec
KonebatenbHoe asukeHne. OCHOBHbIe

47 XapaKTepuCTUKM KonebaHuin: nepuog, bubmorexa [IOK
YyacToTa, amnanTyaa. https://m.edsoo.ru/ffOb197a
3aTyxatolme KonebaHusA. BbIHyKaeHHble Bu6muorexa LIOK

48
KonebaHuA. PesoHaHc. https://m.edsoo.ru/ff0b21fe
MaTemaTuyecKkmii 1 NPYXRUHHbIN

49 MaATHUKM,
VYpok-uccnenoanue «3aBUCUMOCTb

50 nepuoaa KonebaHui OT KEeCTKOCTH
NPYXAHBI U MACCHI TPY3a»
MpeBpaLLeHne aHeprum npu

51

KonebaTesibHOM ABUXEHNN.




NabopaTtopHas paboTta N7
«OnpeaeneHne YacToTbl U Nepuoaa

52
KoNebaHU NPYKMHHOTO MasiTHUKa».
NabopaTtopHana paboTta Ne8 «[MposepkKa
He3aBMCMMOCTM Nepuoaa KonebaHuii Bu6morexa [IOK

53 rpysa, NoABeLEeHHOrO K HUTKU, OT Macchbl https://m.edsoo.ru/ff0b23ca
rpysa».
MexaHunyecKkue BonHbl. CBOMCTBA

54 MeXaHWYeCcKux BoH. MNpoaonbHbie n bubnmoreka [IOK
nonepeyHble BO/HbI https://m.edsoo.ru/ff0b25{0
[NVHa BOMHbI M CKOPOCTL ee

55 pacnpctpaHeHmsa. MexaHu4yeckune BoJiHbI
B TBEPAOM Tene, CENCMUYECKME BOTHbI.
3BYyK. PacnpocTpaHeHue 3ByKa. Bu6uorexa [JOK

56
OtpaxeHue 3gyKa. https://m.edsoo.ru/ff0b2abe
POMKOCTb 3BYyKa U BblCOTa TOHa.

57 AKYCTUYECKMIN pe30HAHC
PelweHune 3ag4a4 no Teme: Bu6mmorexa LIOK

58 n n

Mexaru-eckue Bo/HbI™. https://m.edsoo.ru/ff0b2fe6

VYpok-koHpepeHuus "YabpTpa3ByK u Bu6morexa [IOK

59

uH(ppa3ByK B IpUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b2c6¢




MoAroToBKa K KOHTPO/IbHOM paboTe no
Teme "3aKOHbl COXpPaHeHMUA.

60
MexaHuyeckne konebaHua 1 BoHbI"
KoHTposbHaa pabota Ne2 no teme
61 "3aKoHbl coxpaHeHua. MexaHu4Yeckne bu6moreka [IOK
KONeBaHUa 1 BOAHbI" https://m.edsoo.ru/ff0b31d0
- SNeKTPOMarHnTHoe nore. BuGuorexa [IOK
SNIEKTPOMATHUTHbIE BOTHb. https://m.edsoo.ru/ff0b3658
63 CBOWCTBA 9/1EKTPOMArHUTHBIX BOJIH. Bubnunorexa [IOK
https://m.edsoo.ru/ff0b38c4
Ypoxk-koudepennus "lkana
o 3JIEKTPOMArHUTHBIX BOJIH. Bu6morexa [IOK
Hcnonb30BaHuE 2IEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb3aca
BOJIH JJII COTOBOI cBs3H"
PeweHwne 3apgay Ha onpepeneHne
65 YacToTbl U AJINHBI 3IEKTPOMArHUTHOWM bubmmoreka [IOK
BOJIHbI https://m.edsoo.ru/ff0b3c5c
INeKTpoMarHMTHas Npupoaa ceeta.
66 CKkopocTb cBeTa. BosHOBbIe CBOWCTBA
ceeTa.
JNlyyeBaa mopenb ceeTa. ICTOUHUKM
ceeTa. MpamonunHeliHoe
67

pacnpocTpaHeHune cBeTa. 3aTMeHuA
ConHua n JlyHbl.




PeweHune 3a4a4 no teme:

68 "MpAaMonuHeiiHoe pacnpocTpaHeHue bubmorexa [OK
cgeTa" https://m.edsoo.ru/ffOb3f2¢
OtpaxkeHue cBeTa. [10CcKoe 3epKano.
3aKoH oTpakeHus cBeTa. PelweHune 3agau Bu6morexa [IOK

69
Ha NPUMEHEHNE 3aKOoHa OTPaXEHWA https://m.edsoo.ru/ff0b444a
cseTa.

MpenomneHune ceBeTa. 3aKOH Bu6muorexa LIOK

70
NpenomneHna ceera. https://m.edsoo.ru/ff0b4206
MonHoe BHYTpEHHEee OTparKeHWe CBeTa.

71 Mcnonb3oBaHMe NONHOIO BHYTPEHHEro bubnmorexa [IOK
OTPa’KEHWA B ONTUYECKMX CBETOBOAAX. https://m.edsoo.ru/ff0cOa7e
NabopaTtopHas paboTta N9
"UccnepoBaHne 3aBUCUMOCTM Yrna Bu6moTexa [TOK

72
NpPenoMeHns CBETOBOTO /lyya OT yria https://m.edsoo.ru/ff0b4684
nafeHus Ha rpaHuue "Bosayx-ctekno".

73 NnH3a. OnTuyeckan cnna AUH3bI.

Xopg, ny4yeit B nH3e. MocTpoeHune Bu6suorexa [JOK

74 y
M306paeHnii B cOBUpaloumX AMH3ax. https://m.edsoo.ru/ff0c0f4c
NabopaTtopHas paboTta Ne10

75 "OnpesaeneHune poKyCHOro PacCTOAHMA 1 bubmuoreka [IOK

ONTUYECKOM Cu/bl cobupatoLLe NH3bI".

https://m.edsoo.ru/ffOcOe2a




Xopa nyyei B nuH3e. MocTpoeHune

76 n306parkKeHnn B paccemBaroLmMX TMH3aX.
77 PeweHwe 3agay no teme: "/InHza" bubmuoreka [JOK
https://m.edsoo.ru/ff0c12a8
['na3 KaKk onTuyeckas cuctema. 3peHue.

78 DeddeKkTbl 3peHmna. bansopykocTsb u
AaNbHO30PKOCTb.

- OnTunyecKkasa cuctema poTtoannapara, Bu6mnorexa [OK
MUKpockona i Teneckona. https://m.edsoo.ru/ff0c144c
Pa3noxeHune 6enoro ceeta B CNeKTp.

30 OnbITbl HbtoTOHa. CloxeHue bu6mmoreka [IOK
CneKTpasibHbIX LBeToB. ducnepcus ceeTa. https://m.edsoo.ru/ff0c1550
JlabopaTtopHnas pabota Ne/ [ "OnbIThl
0 Pa3JIOKEHUIO OEJI0To CBETA B

81 CIIEKTP U BOCIIPUATHUIO LIBETA bubnnoreka [JOK
MPEIMETOB MPHU MX HAOIIOIEHUN https://m.edsoo.ru/ff0c1672
yepes 1IBETOBbIe PUabTps"

o BosiHOBbIE CBOMCTBA CBETA: AMCNEepCHs, BuGmiorexa LIOK
MHTEPGEPeHUNA 1 ANGPaKUMA. https://m.edsoo.ru/ffOc18ac

03 OnbITbl Pe3epdopaa n nnaHeTapHan BuGmorexa ITOK
MOAE/L aToma. https://m.edsoo.ru/ffOclal4

34 Moctynatbl bopa. Mogenb atoma bopa. bubnuorexa [IOK

https://m.edsoo.ru/ffOc1bda




MCI'IyCKaHME M nornouweHune CBeTa

85 aToMoM. KBaHTbl. JIMHeiYaTble CNeKTpbl.
PagvoaktnBHOCTb. Buabl

36 paAnoakTUBHOCTU: anbda-, beta- n bu6moreka LIOK
raMMa-u3/ydeHus. https://m.edsoo.ru/ff0c2126
CTtpoeHue aTomHOro aapa. HyKnoHHasn Bu6uorexa [JOK

87
MOAENb aTOMHOTO AAPa. https://m.edsoo.ru/ffOc1c58
PaanoaKkTMBHbIE NpeBpaLleHua. Bu6muorexa LIOK

88
Vzotonbi. https://m.edsoo.ru/ffOc1d7a
PeweHue 3agay no Teme:

89 "PagnoaKktnBHble npespateHna”

90 Mepunoa nonypacnaga aToOMHbIX A4ep. bubmmorexa [IOK

https://m.edsoo.ru/ffOc1e88

AnepHble peakuun. 3aKoHbI COXpaHeHua

91 3apA[0BOro U MaccoBOrO YMcen.
dHeprua ceBa3n aToMHbIX Aaep. CeA3b Bu6morexa [IOK

92
MacCbl 1 SHEPTUAN. https://m.edsoo.ru/ff0c223e
Pemenue 3agau no reme "SnepHbie

93 peakuun"
PaanoaKkTMBHbIE U3yYeHNA B MPMpoae,

bu6mmorexa [IOK
94 MeguLMHe, TeEXHUKe. ApepHas a

JHepreTuKa. Peakunm cuHTesa n geneHus

https://m.edsoo.ru/ff0c245a




aaep. UctouHmKm aHeprum ConHua m
3B€34.

[elcTBrA pagMoaKTUBHBIX U3/yYeHUI Ha

bu6mmoreka [IOK

95
HUBbIE Oprannsmbl https://m.edsoo.ru/ff0c2572
KoHTponbHan paboTa Ne3 no teme

o6 DNeKTpomMarHMTHoe none. Butmorexa OK
dneKTpoMarHuTHble BO/IHbI. KBaHTOBbIE https:/m.edsoo.ru/f0c2a22
ABneHuns".
MNoBTopeHune, o606ueHMe. PelieHne

97 pacyYeTHbIX U KayecTBEHHbIX 3a4a4 No bubnuorexa [JOK
Teme "Tennosble npouecchbl” https://m.edsoo.ru/ff0c2b30
MNoBTopeHne, 0606weHne. PelweHne

98 pacyYeTHbIX U KayecTBEeHHbIX 3a4a4 no bubnuoteka [JOK
Teme "KNJ tennosbix gsuratenein” https://m.edsoo.ru/ff0c2¢c52
MoBTOopeHne, 0606buieHne. PeleHune

99 pacyeTHbIX U Ka4eCTBEHHbIX 3a4ay no bu6nmoreka [JOK
Teme "KMN/J anekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2d6a
MoBTopeHne, 0606uieHne. PaboTa ¢

100 TEKCTaMM No Teme "3aKOHbl COXpaHeHNs bubmuorexa LIOK
B mexaHuke" https://m.edsoo.ru/ff0c2e82
MoBTopeHne, 0606buieHune. PaboTa ¢ BuGmuorexa LJOK

101 Tekctamu no teme "KonebaHua 1 BoHbI"

https://m.edsoo.ru/ff0c3044




102

MNoBTopeHne, 0606bweHune. PaboTa ¢
TeKkctamum no Teme "CeeToBble ABeHUA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

13







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC TIOHATHUA

1.2

pasiindaTth ABJICHUA 10 ONNMCAHWIO MX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacrio3HaBaTh NPOSIBIIEHUE H3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIieM MHUpE, B TOM YuCiIe (pU3HUecKue SIBICHUS B IPHPOJIE,
IIPU ITOM HEPEBOUTH MPAKTUUYECKYIO 33]auy B YU€OHYIO, BBIICIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

1.4

ONMCHIBATh M3y4YEHHBbIE CBOMCTBA Tel W (U3NYECKUE SIBICHMUS,
UCHOJNb3ysd (PU3NYECKHE BEIMYMHBI, NPU ONUCAHUU MPABUIBHO
TpPakTOBaTh (U3NYECKUH CMBICI HCIOJNb3YEMbIX BEIMYMH, HX
00O3HaYeHUsT M €OUHMLBI (U3UYECKUX BEIMYMH, HaXOAUTh
(GopMyIibl, CBS3bIBAIOIINE JIAHHYIO (U3WYECKYI0O BEJIUYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETMYUH

L.5

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UUECKUE SIBJICHUS M MPOIIECCHI,
WCMOJIb3ysl HM3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHa | 3allUCHIBaTh €0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OOBSCHATH (PU3UYECKHE SIBICHUS, MTPOILIECCHl M CBOMCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHEHTHPOBAHHOIO
XapaKkTepa: BbIABIIATL HNPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTH
oObscHeHHEe W3 | — 2 JIOTMYECKUX IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTth pacu€THbie 3a1aud B 1 — 2 AeMCTBUSA, UCTIOJIB3YsI 3aKOHBI U
(dbopMyIbl, cBsi3bIBatolMe (U3MYECKHE BEIUYMHBI: Ha OCHOBE
aHalnM3a yCJIOBMsS  3aJadd  3allMChIBAaTh  KPAaTKOE  YCJIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYUHBI B (POPMYJIBI U IPOBOAUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC JaHHBIE, HEOOXOAUMBIC MJIs
peuieHuss  3agad, OLICHMBATh  PEAJTUCTUYHOCTh  IOJYYEHHOU

(hu3HUECKOI BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO DPEHIMTh MPHU MOMOIIU
(Gu3MYEeCKUX METOJO0B, B ONMCAHUU MCCIIEJOBAHUS BBLACIATD
IIpOBEpSIEMOE  NIPEANOJIOKEHHE  (TMHoTe3y),  pa3iuuyaTb U
MHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT, HAXOJIUTh OLIMOKHU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €0 pE3yjibTaTaM

1.9

MIPOBOJAUTH OMBITHI 110 HAOMIOACHUIO (PU3MUECKUX SIBJICHUM WM
¢uznueckux  CBOMCTB  Teln:  (GOpMyIUpOBaTH  MpPOBEpsieMbIe
MPENINOJIOKEHNS, COOUpAaTh YCTAHOBKY U3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa U q)OpMy.]'II/IpOBaTB BBIBOBI

1.10

BBITIOJHATD MPSMBIE U3MEPEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX M
1M (ppoBBIX MPUOOPOB, 3aMKMCHIBATh MOKa3aHUsI MPUOOPOB C YUETOM

3aJJaHHOI aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH

1.11

MPOBOJIUTh HCCIIEZJOBAaHUE 3aBUCUMOCTH OJHOM  (pu3NYECKOM
BEJIMYMUHBI OT JIPYyrod C MCHOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHUU Y4eOHOTIO MCCIIENOBaHUsA, cOOUPATH
YCTAaHOBKY U BBINOJIHATH W3MEpPEHUs, Cleays MpPeNIoKEHHOMY
I1aHy, (UKCUPOBaTh pe3yJbTaThl TMOJTYYEHHOW 3aBHCUMOCTH
(bu3MYECKUX BEJIMYUH B BUJE MPEJIOKEHHBIX TaOIHIl U TpadUKOB,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaAM UCCICOAOBAHUA

1.12

MPOBOJIUTh KOCBEHHBIE M3MEPEHMUsS (PU3MUECKUX BEITUYUH, CIEHYS
MPEMIOKEHHONM HMHCTPYKIHMH: TPH  BBINOJIHEHUM HW3MEpPEHUHN
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCISATH 3HAUEHUE

HCKOMOM BEITUYUHEI

1.13

coOmolaTh TpaBWiIa TEXHUKKA O€30MacHOCTH mpu pabore ¢

n1abopaTopHbIM 000pyIOBaHUEM

1.14

yKa3bplBaTh MPUHIUNBI JEHCTBUS NPHOOPOB M  TEXHUYECKHUX
YCTPOMCTB, XapakTEpPU30BaTh MPUHLMUIIBI JEUCTBUS HN3Y4YEHHBIX

npuOOPOB M TEXHHUYECKUX YCTPOMCTB C IOMOUIbIO HX OIMCAHHUA,




UCTOJNB3ys 3HAHUS O CBOMCTBaX (DU3UYECKUX SABICHHNA U

HGO6XOI[I/IMBIG (1)I/I3I/I‘l€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOJIUTh TPUMEPHl (HAXOAUTh UHPOPMAIUIO O MpUMEpax)
MPAKTUYECKOTO  HWCIIONB30BaHUS  (PU3MYECKMX  3HAHUW B
MOBCEIHEBHON JKM3HM MJi1 oOecredeHus Oe30MacHOCTH MpH
oOpamieHuu C TpuOOpaMH H TEXHHYECKUMH YCTPOMCTBAMH,
COXpAaHEHUS 3J0POBbS U COOJIIOJIGHUS HOPM SKOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpeae

1.16

OCYILIECTBIATH OTOOP UCTOUHUKOB MHPOpMAIK B ceTh MHTepHeT B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAaHUN U NMYyTEM CPaBHEHHUS PA3JIMYHBIX HCTOUYHUKOB
BBIIENIATh MH(POPMALMIO, KOTOpas SBISAETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHAN
HAy4YHONOIYJISIPDHYIO  JIUTEpaTypy (HU3NYECKOTO  COJCpXKaHMUA,
CIIpaBOYHBIE MaTEpHUANbl, pecypcbl ceth MHTepHeT, BlageTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKNE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OcHOBe 2 — 3 HCTOYHHMKOB HH(poOpMalMU (HU3NIECKOTO
CoJiep’KaHusl, B TOM 4Hclie MyOJIMYHO JeNaTh KpaTKhe COOOIIEHHS O
pe3yabTaTax MPOEKTOB WM Y4E€OHBIX HCCIEIOBaHWM, MPU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3yYEHHBIN NOHATUHHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC HpC3CHTaHHeﬁ

1.19

MpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB W  HUCCIICOBAHHIA
pacmpenenath OOS3aHHOCTH B TPyNIe B COOTBETCTBUU C
MOCTaBJICHHLIMHM 3aJlauaMH, CJEeAUTh 3a BBIINOJHEHUEM IlIaHa
IefcTBUI, aJeKBaTHO OI€EHMBAaTh COOCTBEHHBIM BKIag B
JIeATeILHOCTD TPYIIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiiniaTth ABJICHUA 10 ONNMCAHWIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSIBIIEHUE H3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpY>KaloIleM MHUpE, B TOM YUCiIe (pU3HUECKUe SIBICHUS B IPUPOJIE,
IIPU ITOM IEPEBOIUTH NMPAKTUUYECKYIO 33]]auy B YUeOHYIO, BBIJICIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBICHUI

1.4

ONMCHIBATh M3y4YCHHBIE CBOMCTBa Tel W (U3HYECKUE SIBJICHMS,
UCHOJb3ys (PU3NYECKHE BEJIMYMHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MUYECKUN  CMBICI  HUCIHOJB3YEMBIX  BEJIMYMH,
00O3HaueHUsT M EOUHMLBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(dbopMysBl, CBA3BIBAIONIME JAHHYIO (DU3MUYECKYIO BEIMYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH I'paMKU U3YyUEHHBIX 3aBUCUMOCTEMN

(bUBUYECKUX BEITMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (U3UUYECKUE SIBJICHUSI U MIPOIIECCHI,
HCIOJIb3ysl HM3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3allUChIBaTh €r0 MaTeMaTHYECKOE

BBIPAKCHUC

1.6

OO0BSACHATH (hU3MUECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 JOrMyYecKux MmaroB ¢ MOMONIbIO 1 — 2 M3y4YEHHBIX CBOMCTBA

(bl/ISI/II-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTH

1.7

peuaTth pacy€THbIe 3a1aun B 2 — 3 ACHCTBUSA, UCIIOJIb3Ysl 3aKOHBI U
dbopmynel, CBs3BIBatONIME (PU3NUECKHE BETUYMHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/J1aud 3alMChIBATh KPaTKOE YCIOBUE, BBISBISTH
HEJIOCTAaTOK JAaHHBIX IS PEUIeHUs 3aJadd, BHIOMpATh 3aKOHBI U
(dbopMyIbl, HEOOXOaUMBIC 7Sl €€ pelIeHUs], TIPOBOAUTh PAaCUETHl U
CpaBHMBAaTh IMOJIyUEHHOE 3HayeHHe (U3MUECKON BETUYHMHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO DPELIMTh MPHU MOMOIIU

(1)I/I3I/ILI€CKI/IX MCTOOOB, HCIIOJIIB3ysA OIHNCAHHUE HUCCIICAOBaHUA,




BBIACIIATH IMTPOBEPACMOC NPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIIBHOCTD

nopsAAKa IpoOBEACHHUA UCCIICA0OBaHUA, ACJIAaTh BHIBO/IbL

1.9

MPOBOJIUTH OIBITH 10 HAOIIOJICHUIO (U3NYCCKUX SBICHHNA WA
(bu3nuecKkux  CBOMCTB  Tel:  (GOpPMYyIUpPOBAaTH  MPOBEPSEMbIC
MPEIIOJI0KEeHUsI, COOUpaTh YCTAaHOBKY M3  MPEIOKEHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJHATDL HOPAMBIC H3MCPCHUS C HCIIOJB30BAHUCM AHAJIOTOBBIX
npubOpoB U  JaTYMKOB (U3WYECKUX BEJIUYUH, CpPaBHUBATH
pe3ysbTaThl U3MEpPEHWH ¢ y4éToM 3adaHHOW  aOCONIIOTHOM

IOIrpCIIHOCTHU

1.11

MPOBOANTHh HCCIEAOBAaHUE 3aBUCHMOCTH OJHOM  (U3UYECKOM
BEJIMYMHBI OT JIPYrOM C HCIHOJIb30BAHUEM IMPSMBIX H3MEPEHUM:
IUIAHUPOBATh HUCCIIEIOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHSTH
W3MEpEHUs, CJeays MPeNIOKEHHOMY IUIaHy, (UKCHPOBATH
Pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJIE TAOIUIl U TpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM MUCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  W3MEPEHHS  (PU3MUYECKUX  BEIIUYHUH:
IUIAHUPOBaTh ~ M3MEpPEHHs,  coOuparh  IKCHEPUMEHTATbHYIO
YCTAHOBKY, CIEAys MPEIJI0KEHHOM HWHCTPYKIUMU, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,Z[8.TB InpaBujia TCXHUKHU 0e30ImacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMUCAHUSA, HUCIOIb3YsS
3HaHHUSA O CBOWCTBAaX (PU3MYECKUX SBJIEHUH U HEOOXOIUMBbIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacnno3HaBaThb MPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHLIC
HpI/I60pLI 10 CXEMaM U CXEMATUYHBIM PHUCYHKaM, COCTABJIATE CXEMBbI
QJICKTPUYCCKUX LIEIle C MOoCaemOBaTEIbHEIM H napauiC/IbHbIM
COCIUHCHUEM DJJICMCHTOB, pasjindyasd YCIIOBHBIC 0003HaYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEPHl (HAXOAUTHh HWHPOPMALMUIO O TNpUMeEpax)
NPAaKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCETHEBHON KHM3HM s oOecriedyeHHss O€30MacHOCTH TMpHU

oOpamieHUn ¢ TpUOOPaMHU W TEXHUYECKHMH YCTPOMCTBAMH,




COXpPAaHCHUA 30pOBbA H COOIIOACHHS HOPM 3KOJIOTHYCCKOTI'O

MOBEJICHUS B OKPYKAIOIICH cpefie

1.17

OCYILLIECTBIIATh NOUCK HMH(pOpMALMU (PU3MUYECKOrO COJEpXKaHUS B
cetu IHTEpHET, Ha OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHUSA
JONOJTHUTEIbHBIX HMCTOYHUKOB BBLAEIATh MH(OpPMAIMIO, KOTOpas

SBIISICTCS TPOTHBOPEUYNUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPU BBHIMOJHCHWH YYeOHBIX 3a/JlaHUl  HAydHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COAEp>KaHUs, CIIPAaBOYHBIC
Marepuaibl, pecypchl cetu VHTepHeT, BiaAeTh mNpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus UHGOPMAIUU U3 OJTHOM

3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

CO3/aBaTh COOCTBCHHBIE TIMCHbMCHHBIE M  KpaTKUE YCTHBIC
cooOmieHusi, 0000mas uHGOpMAIUIO U3 HECKOJBKUX HCTOYHHKOB
(U3HYECKOTO COJCpXKaHUSA, B TOM YHCIIEC MyOJIMYHO MPEACTABIATH
PE3yNbTaThl IPOSKTHOM W UCCIEA0BATEIBCKON ASSITETLHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BATh W3YyYEHHBIM INOHATUHHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIJICHUC Hpe3eHTaHHeI>i

1.20

MIPH BBIMOJTHEHUN YUY€OHBIX TPOEKTOB U UCCIEIOBAHUN (PU3NIECKUX
MIPOLIECCOB paclpeAessiTh 005S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 34 BBIIOJHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBATH €ro, AaJeKBaTHO OIICHUBATh
COOCTBEHHBI BKJaJ B JAESITENbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TMPOSBISISE  TOTOBHOCTH

pazpemats KOHQIUKTHI

9 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pasiinyaTth ABJICHHUA 110 OIIMCAHHUIO MX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B

OKpY’KalollleM MHpE, B TOM 4Hciie pu3ndeckue sIBJICHUs B IPUPOJE,




IIPU 3TOM IIEPEBOIUTH NMPAKTHUYECKYIO 33]a4y B YU€OHYIO, BBIICIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHN) (PU3NUECKUX SIBICHUI

1.4

ONKCHIBATh H3y4YEHHBbIE CBOMCTBa Ten W (U3MYECKUE SIBICHMS,
UCHONB3ysd (U3UYECKHE BEIMYMHBI, TPU OINUCAHUU MPABUIHHO
TPakTOBaThb  (U3MYECKUH  CMBICH  HUCHOJB3YEeMBIX  BEJIMYHH,
0003HaYeHHsT H EOUHHULBI (UIUYECKUX BEIUYMH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIONIME JIAHHYIO (PU3WYECKYI0 BEJIUYUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH I'PpaUKN U3YUEHHBIX 3aBHCUMOCTEH

(1)I/I3I/I‘IeCKI/IX BCJINYHMH

1.5

XapaKTCpU30BaTb CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/I€ SIBJICHUS W IMPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPH O3TOM OdaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3aKOHa MW 3allMCbIBAaThb €ro MaTrCMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSCHATH (PU3MUECKUE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CHUTyallui MpPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHHUE U3
2 — 3 JOTMYECKHUX IIaroB ¢ MOMONIbI0 2 — 3 HM3yUEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiats pacuéTHble 3aJauyu (omnuparonmecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCHOJB3Ys 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIUE
(Gu3nyeckue BEIUYMHBL: HA OCHOBE aHalIM3a YCIOBHSA 331a4M
3allUCBhIBaTh KpPAaTKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIIME WIH
M30bITOYHBIE TAHHBIE, BBIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOIUMBIE
JUIS PElIeHUs, MPOBOAUTH PAacUEThl M OIEHUBATH PEATNCTHYHOCTH

MOJIYYE€HHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU
(bU3HUECKUX METO/IOB, UCIIONB3YS ONKMCAHUE UCCIIEIOBAHMUS, BBIJICTISATh
MIPOBEPSIEMOE TIPEAIIOJIOKEHNE, OLICHWBATH IPABHJIBHOCTH IOPSIKA
IIPOBEJICHUST HCCIICIOBaHMs, JEJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHI U OTTBITOB

1.9

MPOBOJIUTH OTBITHl 10 HAOIIOJACHHUI0 (U3UYCCKUX SBICHHNA WA
(U3NYECKUX CBOWCTB TeJl: CAMOCTOSATEIILHO COOUPATh YCTAHOBKY U3
M30BITOYHOTO0 HaOOpa 00OPYIOBAaHMSI, OMMCHIBATH XOJI OMBITA U €r0

pe3yabTaThl, POPMYIHPOBATH BHIBOIBI




1.10

MPOBOJUTH TPU HEOOXOJUMOCTH CEPHI0 MPSMBIX H3MEpPEHHIA,
OIIpeNeisisi CpeHee 3HAueHHE HM3MepsieMo BennduHbI ((pokycHOe
paccrosiHue coOMparoIeii JIMH3bI), 000CHOBBIBATH BHIOOpP criocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MIPOBOAUTH HCCIIEJOBAHHE 3aBUCUMOCTEH (DM3UYECKUX BEIHYUH C
WCIIOIb30BAHUEM TMPSAMbBIX U3MEPEHUN: IJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpATh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TAOIHIH

l"pa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3YyJIbTaTaM HCCICAOBAHN A

1.12

MPOBOAUTh  KOCBEHHBIE HM3MEpPEeHHs]  (U3HUECKUX  BEIUYHH:
IJIAHUPOBaTh ~ HM3MEpPEHHUs,  CcoOMpaTh  HKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATH H3MEPEHUS, CIHEAYysd MPEIJIOKEHHOU
WHCTPYKIMHU, BBIYUCIATH 3HAYCHHE BEJIWYMHBI M aHAJIU3UPOBATh
IIOJIlyYCHHBIE PE3yJbTaTbl C YYETOM 33JaHHOM IOTPELIHOCTH

U3MEPEHUN

1.13

coOnrofaTh MpaBuja TEXHUKU Oe30macHOCTH IMpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (U3UUYECKUX MOJIEIEH:
MaTepuajlbHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIN
UCTOYHMK CBETa, Jy4Y, TOHKas JIMH3a, IUIaHEeTapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

1.15

XapaKTepu30BaTh MNPUHIUIBl JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIUCAHUSA, HCIOIb3Ys
3HaHHUSA O CBOWCTBAaX (PU3MYECKUX SBJIEHUH U HEOOXOIUMBbIE

(1)1/131/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPUTEIbHBIX  MPUOOPOB  H
TEXHOJIOTUYECKUX MPOLIECCOB MPH PELICHUH y4eOHO-ITPAKTHYECKUX
3a]1a4, ONTUYECKHE CXEMBI JIJIs1 TOCTPOCHUSI H300pa’KEHUH B IIIOCKOM

3epKkaie 1 coOuparomieit TuH3e

1.17

NPUBOANTH TPUMEPHl (HAXOAUTHh HMHPOPMALMUIO O TNpUMeEpax)
NPAaKTUYECKOTO  HCIONB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCETHEBHON KM3HM s oOecrieueHUs 0Oe30MacHOCTH MpU

oOpamieHUn ¢ TpUOOPaMHU W TEXHUYECKUMH YCTPOMCTBAMH,




COXpPAaHCHUA 30pOBbA H COOIIOACHHS HOPM 3KOJOIMYCCKOro

MOBEJICHUS B OKPYKAIOIICH cpefie

1.18

OCYILIECTBISATh MOMCK HMH(pOpManuu (QU3NYECKOro COIepXKaHHUS B
cetn IHTEpHET, CaMOCTOSATENHHO GOPMYITUPYSI TTOUCKOBBIN 3ammpoc,
HaxOJWUTh IYTH OIpPEAENIEHUs JOCTOBEPHOCTH  IOJYYEHHOMU
nH(OpPMAIIMA HA OCHOBE MMEIOIMIMXCS 3HAHUN M JOMOJHUTEIBHBIX

HCTOYHHKOB

1.19

UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi Hay4yHO-
MOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOIO COAEpPKAHUs, CIIPaBOUHBIE
MaTepuainsl, pecypchl cetu MHTepHer; Bnaxers npuéMamu
KOHCITIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALIUN U3 OJJHON

3HAKOBOM CHCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIC MHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE WH(OpPMAIMU W3 HECKOJIBKHX WCTOYHHKOB (DPH3UYECKOTO
coJiepKaHusl, MyOJIUYHO MPEJCTABIATh PE3YyIbTAThl MPOSKTHON WIIN
WCCTIEAOBATEeIbCKON  NIEATeNbHOCTH, TPU  OTOM  TPaMOTHO
WCIONIb30BaTh M3YYCHHBIH TMOHATHHHBINA anmapaT H3y4aeMoro
paszena (U3MKU U COMPOBOXAATH BBICTYIUIEHUE IPE3EHTAIUe C

y4€TOM 0COOEHHOCTEN ayJJUTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YUY€OHBIX TPOEKTOB U UCCIEIOBAHUN (PU3NIECKUX
MIPOLIECCOB paclpeAessiTh 005S3aHHOCTH B IPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA M  KOPPEKTHPOBATh €ro, aJ€KBaTHO OIICHUBAaTh
COOCTBEHHBI BKJaJ B JACSITENbHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJECHCTBUE, TMPOSBISII ~ TOTOBHOCTH

pazpemats KOHQIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

@uszuka — Hayka O Hpupone. SIBIEHHS IPUPOABL.
@dusnyeckue SBICHUA: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeNMUMHBL V3MmepeHune (u3HUECKHX
BenmnunH. ®Pusnueckue npubopsl. Ilorpemuocts

n3MepeHnil. MexayHapoiHast CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBI METO/ MO3HAHUS: HAOIIO/ICHHE,
[IOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTES,
AKCIIEPUMEHT IO TPOBEpPKE THUIOTE3, OOBICHEHUE

Ha6n}0naeM0ro SABJICHUSA

1.4

Onucanue (I)I/IBI/ILIGCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

1.5

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUIM.
###Par###113mepenre 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

#HH#Par###0OnpeneneHue pa3MepoB MaJIbIX TeEll.
###Par###I3mepenne TemmepaTypsl TNpPU  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

2.1

###Par###CTpoeHNe BellecTBa: aTOMbl M MOJIEKYJIBI,
ux pasMepbl. OMbBITHL, JOKa3bIBAIOIINE AHCKPETHOE

CTPOCHUC BCIUICCTBA

22

###Par### ]| Biokenne  dvacturr  BemiectBa.  CBs3b
CKOPOCTH JBWXXEHHUS YaCTUI[ C TEMIEPaTypoOi.

BpoynoBckoe nBmxenue, uddy3us




2.3

B3aHMOﬂ€ﬁCTBHe YJacCTHUILl BEIICCTBA: IPUTAIKCHUC U

OTTAJIKKMBAaHHC

24

###Par### ArperaTHole COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUJKOCTEN U TBEPABIX
(KpUCTAUNTMYECKHUX)  Tell.  B3auMOCBs3b  MEXKIY
CBOMCTBAMHM  BEIIECTB B  Pa3HbIX  arperaTHbIX

COCTOSAHHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Ocobennoct arperaTHbix COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboOThI:

###Par###01enka 1uaMeTpa aToMa METOZIOM PSIIOB (C
UCIIoNb30BaHueM (potorpadumii).

H###Par#H##OnbITBl  TI0  HaOJIFOJICHUIO  TEIJIOBOTO
pacuIMpeHus ra3oB.

H###Par#H##OnBITEI 110 OOHAPYKCHHUIO JCHCTBHS CHII

MOJICKYJISIDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuyeckoe JBUKEHUE. PaBHOMeEpHOE u
' HEPaBHOMEPHOE JIBIIKCHHE
###Par###Cxopoctb.  CpenHsSsT  CKOPOCTh  TIPH
3.2 HEPaBHOMEPHOM JBWXKE€HHMH. Pacuér myTtu m BpeMeHu
JIBIDKCHUS
SBnenue uHepuu. 3aKoH MHEpUMH. B3aumoneicTeue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par#t## InorHocTh BemecTtBa. CBsI3b INIOTHOCTH C
. KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
' MTOMOIIBIO TUHAMOMETpPA
37 H#H#Par###IBnenue TAroreHus u cuwia Tsbkectu. Cuna
' TSKECTU Ha JpYrux IutaHerax. Bec Tema. HeBecomocTs
18 Cuna tpenusi. TpeHHe CKOJIbKEHUSI U TPEHHUE IMOKOSI.

Tpenue B mpupoie U TEXHUKE




3.9

#H##Par###Cnoxenre cuj, HAIpaBJICHHBIX MO OJHOM

npsMoii. PaBHoielicTBYO1IAsT CUIT

3.10

[TpakTryeckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBUXKEHHUS
(wrapuka B OKUAKOCTH, MOJAEIH 3JIEKTPUYECKOTIO
aBToMOoOWIIT W Tak pganee). OmpeneneHue cpemaHei
CKOpOCTH CKOJIbXEHHMA Opycka WIM UIapuKa o
HAKJIOHHOM IUIOCKOCTH. OImpeneneHue IJIOTHOCTH
TBEprOoro  tena.  OmbITBL,  JAEMOHCTPUPYIOLIHE
3aBUCUMOCTH PACTsDKEHUS (IeOpManii) MPYKUHBI OT
HOPUIOKEHHOW cuibl. ONBITH, JI€MOHCTPUPYIOIINE
3aBHCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca TeJjla U

XapaKTepa COIMpUKaACarOIUXCA HOBerHOCTeﬁ

3.11

dusnuecKkue SBICHUA B IPUPOJE: IPUMEPBI ABUKEHHUS C
Pa3IMYHBIMK CKOPOCTSIMU B JKMUBOM U HEKUBOU ITPUPOJIE,

JICNICTBUE CUJIBI TPECHUSA B IPUPOAC U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaI AUHaAMOMETP, MOAIIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Jasnenune TBEpaoro tena. CrocoObl yMEHBIIEHUS U

YBCIUUCHUA NaBJICHUSA

4.2

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTh JaBJICHHUA Ta3a OT

00BEMa, TEMIepaTyphbl

43

Hepeﬂaqa JaBJICHUA TBépI[LIMI/I TCI1aMU, XKXUAKOCTAMHU U

razamu. 3akoH [lackansa. [THeBMaThnueckre MaInHbl

4.4

3aBUCUMOCTH JaBJICHHUSA KHUIKOCTH OT FJ'Iy6I/IHBI.
I'mppocratuyeckuii  mapajokc. Coobmatommuecs

cocynbl. ['uapaBinueckie MeXaHN3MbI

4.5

AtMochepa 3emsnn U arMochepHOe JaBIICHHUE.
[TpuyuHBI CyIIECTBOBAHUS BO3AYIIHOW 000JOYKH
3eMuIH. OmnbIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EpHOTO JABICHHUS OT BBICOTHI HAJ YpPOBHEM

Mopsi

4.6

N3mepenne armocheproro pamieHus. [IpubGopsl mis

U3MEpEeHus: aTMOC(EpPHOTo aBICHUS




4.7

JleficTBHe JKMIKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKkoH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT
00béMa TOTpY)KEHHOW B JKHIKOCTh YacTH TeJja.
OnpeneneHyue BBITAJKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH
Ha TeNo, MOTpykEHHOE B KUAKOCTb. IIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOIEH CUIIBI, JEUCTBYIOLICH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  BBITAJIKUBAOLIEH
CHUIBI, IEHCTBYIONIECH Ha TEJIO B KUAKOCTH, OT 00bEMa
HOTPYXEHHON B JKUIKOCTb YaCTH TeJA U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomerpa WU
KOHCTPYMPOBAaHUE JIOAKM W  OIpelneicHue €€

TPY30I0IbEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoae: BIMAHHUC
aTMOC(I)epHOFO JaBJICHHUA  Ha JKHUBOH OpraHu3sM,

MJIaBaHUE PhIO

4.11

TexHudeckue yCTpOWCTBA: COOOIIAIOLIMECS COCYJBI,
YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKUM IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTDB, DOHEPTUA

5.1 Mexanunueckasi pabota

5.2 MexaHnueckasi MOILIHOCTh

53 [IpocTeie MexaHU3MBI: pblUar, OJOK, HaKJIOHHAs

' miockocTh. [IpaBusio paBHOBecHs pblyara

5.4 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3ooTtoe  mpaBuiao»  MexaHuku. Koaddurment

5.5 IIOJIE3HOTO  JeHcTBUSA ~ MexaHu3MoB.  [Ipocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHIATOr0 HaJ 3eMIIER




5.7

Kunerunueckas sneprus

5.8

[Tonnas mexanuudeckasi 3Heprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYeCKOM SHEpIrun

59

[TpakTuueckue paboThI:

###Par####0Onpeneneaue paboTbl CWIbl TPEHUS IPU
PaBHOMEpPHOM JIBIDKEHHUHU Teja MO TOPU30HTATbHON
noBepxHocTu. MccienoBaHue yciIoBUII paBHOBECHS
peryara. Msmepenune KIIJ[ HaKkIOHHON TIIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

5.10

duznyeckue SBJICHHUSA B npupoac: pbHaru B TEJIC

YCJIIOBCKaA

5.11

Texauueckue YCTpOﬁCTBaZ pbryar, HO,Z[BI/I)I(HHﬁ n
HCHOIIBH)KHBIﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTD, ITPOCTHLIC

MCXaHHU3MEbI B 6BITy

8 KVIACC

Kon
pasaena

Kon
3j1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUA

TETUJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJIOKEHUS MOJEKYIIPHO-KUHETUUECKOM
TEOpUHU CTPOECHUs BewlecTsa. Macca U pa3Mepsl
MOJieKyJ.  OmbIThI, MOATBEPKIAONIME OCHOBHBIE

MTOJIOXKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

6.2

Mogenun TBEpHOro, KHIKOTO M  Tra3000pa3HOro
cocTtosiHUM BemiecTBa. Kpucraminueckue u amopgHbie

TCJ1a

6.3

OObscHEHNE CBONCTB ra3oB, JKUIAKOCTENH U TBEPABIX Tell
Ha OCHOBE IIOJIOKEHHUH MOJEKYIIPHOKUHETUYECKON

TEOpUn

6.4

CMauuBaHuE U KalnuJIIPHBIC ABJICHUA

6.5

TemnoBoe pacmmpeHue U CKaTHe




Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO

00 TEIIOBOTO ABM)KCHHUS YaCTHIL
BHyTpeHHss ~ »Heprus. Criocobbl  M3MEHEHHUs
6.7 BHYTPEHHEH DHEPIrUM: TEIIONepenadya U COBEPIICHUE
paboThI
63 Buner TEIUIONEPEIaun: TEIUIONPOBOJHOCTD,
' KOHBEKIIMSI, N3]Iy4EeHUE
KonuuecTtBo  TeruoTel. YenbHas — TEIUIOEMKOCTb
6.9
BELIECTBA
TenmooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOro OanaHca
611 [InaBneHne w©  OTBEpAEBaHUME  KPUCTAJLUIMYECKUX
' BEUICCTB. Y J€/IbHAs TEIUIOTA IIJIaBICHHUS
[Tapoobpa3zoBanue U  KouaeHcauus. Mcmapenue.
612 Kunenune. VYpaenpHas Temiora mnapooOpa3oBaHus.
. 3aBUCHUMOCTh TEMIIEPATYPbI KUTIEHHSI OT aTMOC(HEPHOTO
JTABJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TENJI0Ta CTOPAHUs
[Mpunmuner  paboTel  TemnoBbix aBurateneit  KIIJT
6.15 TEIUIOBOTO JIBUTATENA. TEIUIOBbIE IBUTATENN U 3alIUTa
OKPYXAaIOIIEeH Cpeabl
3aKOH COXpaHEHMs M IPEBpALICHHUS DSHEPIUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTuyeckue paboOTHI:
H##H#Par###OnbITEI 0 0OHAPYKEHHUIO JCUCTBUS CHII
MOJIEKYJISIPHOTO TMPUTSKEHHUS.
6.17 ###H#Par###0ONbITBl 110  BBIPAIMBAHUIO KPUCTAJIOB

IIOBAPEHHOM COJIM WX caxapa.
#HHPar###ONeITEI 0 HAONIOLEHUIO  TEIUIOBOIO

pacuIMpeHusi ra30B, >KUIKOCTEH U TBEPIBIX TeEJl.




###Par###Onpenenenue 1aBIeHUs BO3lyxa B OaioHe
HINPUIA.

#H##Par###OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHHUS BO31yXa OT €ro o0hEMa W HArpeBaHUS WIH
OXJIAXKICHUSI.

###Par### [poBepka TUIIOTE3bI JIMHENHOM
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKAa  JKUAKOCTH B
TEPMOMETPHUYECKOI TPyOKe OT TeMITepaTyphI.
###Par###HaOmonenne  U3MEHEHHS  BHYTpPEHHEH
SHEPrUM Tella B pe3yibTare TeIuionepenayn u padboTsl
BHEITHUX CHII.

#H##Par###lccnenoBanue sBIEHUS TEIJIOOOMEHA MpU
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###Onpenenenue KOJIM4eCcTBa TEIUIOTHI,
MOJIyUEHHOTO BOJIOM MpU TEIiooOMeHe C HarpeTbhiM
METaJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHne  yneabHOM  TEIUIOEMKOCTH
BEILIECTBA.

###Par###lccnenoBanue nmpolecca UCTIAPEHUs.
###Par#H##0OnpeneneHne OTHOCUTEIBHONW BJIAKHOCTH
BO3/IyXa.

#H#Par###Onpenenenue YAECIbHON TENJIOTHI

IIJ1aBJICHUA JIbAA.

6.18

@dusnueckue SBICHHUA B MPHPOJIE: TMOBEPXHOCTHOE
HaTsDKEHHE W KalWUIApHbIE SIBJICHUS B TPHUPOJIE,
KpuCTaJUIbl B mpupone, wu3nydenune  CornHIa,
3aMep3aHue BOJAOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHUE

POCEL, TYMaHa, NHEA, CHETA.

6.19

TexHu4eckne yCTpOMCTBA: KalWUISAPBL, MPHUMEPHI
UCIIOJIb30BAaHUs KPUCTAILJIOB, )KUIKOCTHBIA TEPMOMET,
JIaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUTATENIb BHYTPEHHETO CrOPaHusl.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpu3zanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3aumogeiictBue 3apspkeHHbIX Tel. 3akoH Kymona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUSA MEKIY TEIaMN)
DneKTpuueckoe oJe. HanpspxéHHoCTh
7.3 anekTpudyeckoro mnons. [lpuHiun  cyneprno3unuu
AJIEKTPUUYECKUX T0JIeH (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu »snexTpuyeckux 3apsaoB. DJIEMEHTApHBIN
7.4 anekTpuyeckuil 3apsa. Crpoenue aroma. [IpoBonHuKH
U IUDJIEKTPUKHU
7.5 3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
6 ONeKTpUYecKUi  TOK. YCIOBHS  CYIIECTBOBaHUS
' NIEKTPUYECKOr0 TOKA. MICTOYHMKHN IOCTOSIHHOTO TOKa
HerictBus BJIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XMMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
. Onexrpuueckasd uenb. Cuna TOKa. OJIEKTPUYECKOE
' HaIpsDKEHNE
79 ConpotuBieHne IIPOBO/IHHKA. VY nensHoE
' COINPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 71 yyacTKa Lenu
11 [TocnenoBarenbHOE U MapajjieIbHOE COEAMHEHHE
' IIPOBOJHUKOB
PaGota u MONIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
713 DneKTpruYecKue Ienu U MOTPeOUTEeNH AIEKTPUIECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanue
14 ITocTositHHBIE MarHUTHL. B3auMonelncTBIE MOCTOSHHBIX

MAarHuToOB




Maruutaoe 1mosie. MarHuTHoe IIo€ 3EMIA U €ro

713 3HAYEHHUE IS )KM3HU Ha 3emiie
716 OneiT Opcrega. MarHuTHoe mMoOJe 3IEKTPUUYECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMArHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM.
17 DneKkTpoABUraTellb NOCTOSSHHOIO ToKa. Mcnonb3oBanue
' AJIEKTPOJIBUraTeeil B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
Onbitel  @apanes. SIBaeHue  3IEKTPOMAarHUTHOM
7.18
nHaykuun. [Ipasuno Jlenna
DneKkTporeneparop. CniocoOsl MOJIyYeHUS
7.19 AIIEKTPUYECKOM  DHEPruH.  ODJNEKTPOCTAaHLMHU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPIUU
[TpakTuyeckue paboOTHI:
OmpITel  TO  HAOMIOJNEHUIO  DJIEKTPU3AIMH TN
MHAYKIHMEN U TIPU COTIPUKOCHOBEHHUH.
HccnenoBanue NEHCTBUS DJIEKTPUYECKOTO IO HaA
MIPOBOJAHMKH U TUDJIEKTPUKU.
COopka u mpoBepka pabOTHI AIEKTPUUYECKON IETH
MIOCTOSTHHOT'O TOKA.
W3mepeHue U peryJInpoBaHHue CUIIbI TOKA.
W3mepenue u peryupoBaHue HalpsHKEHUS.
720 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO

4yepe3 PpEe3UCTOP, OT CONPOTHUBICHHA PE3UCTOpa U
HaIpPsDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHpPYIOIINE 3aBUCHUMOCTh
AIIEKTPUYECKOTO COMPOTUBIIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, IJIOLAAH MTONIEPEYHOr0 CEYEHNS U MaTepuaa.
IIpoBepka mpaBUa CIIOXKEHUsS HANPSIKEHUU IIpU
IIOCJICZOBATENBHOM COCIMHEHUU JBYX PE3MCTOPOB.
IIpoBepka npaBuia A CUJIBI TOKA NIPU APAIIICIBHOM
coeMHEeHUU pe3uctopoB. OmnpeneneHue pabOTHI

ANIEKTPUYECKOTO TOKA, HAYIIETO YEPE3 PpPE3UCTOP.




OmpezeneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYILIEro Yepe3 JIaMII0UKy, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ HarpeBarens.
Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydyeHre MarHuTHOTO MO
MOCTOSIHHBIX MAarHUTOB MNpPU UX OOBEIUHEHUH U
pasnenenuu. MccnenoBanue qeiCTBUS dJIEKTPUYECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT CHUJIbI
TOKAa M HampaBlieHUs ToKa B Karymike. M3yuenue
JIEUCTBHUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue u U3y4eHue paboThI
BIIEKTPOJBUTATES. H3mepenne KII
ANIEKTPOJIBUTATEILHOM  ycTaHOBKH.  OMBITBI 1O
HCCJIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKIWW: UCCJIEIOBAHME W3MEHEHUM 3HAa4YeHUs U

HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

duzuyeckue SBICHHUS B MPHUPOJAEC: DJIEKTPUUECKUE
ABIeHUsT B aTMocdepe, DIEKTPUYECTBO  HKHUBBIX
OpraHMW3MOB, MATHUTHOE T0JIe 3eMJIH, APei] MOITIOCOB,
POJIb MarouTHOI'O ITOJIA JIs1 )KU3HU Ha 3eMne, IMOJIAPHOC

CHAHHEC

7.22

TexHu4eckne yCTpOMCTBA: BJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK NIEKTPUUECKON IHEPTHH,
AJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MpPEeIOXPaHUTENH, JIEKTPOMArHuT, 3JIEKTPOJBHUraTellb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKA

9 KITIACC




Kon Kon
[IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena JJIEMEHTa
MEXAHWYECKMUE ABJIEHUA
g1 Mexanuueckoe JBW)XKeHHE. MarepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par#Ht#HepaBHomMepHOe MIPSMOJIMHEMHOE
8.4 nBxkeHue. CpeqHsisi 1 MTHOBEHHAasi CKOPOCTh Tea MpU
HEPaBHOMEPHOM JIBH)KEHUU
g s Yckopenne.  PaBHOYCKOpEHHOE — IIPSIMOJIMHEWHOE
' JIBIDKEHUE
8.6 ###Par###CBoOonHOe magenue. OneITel [Nannes
###Par###PaBHOMEpPHOE JIBUKEHHUE IO OKPYKHOCTH.
8.7 Ilepuon u wactoTta obpamenus. JlnneiiHast u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 [IepBeiii 3akon HeroToHa
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroToHA
8.11 HAHParf##] [ppuHIUn cyneprno3nuuu Ui
8.12 Cuna ynpyroctu. 3akoH ['yka
T #HH#Par#H##(Cuna TpeHus: cuila TPEHHs CKOJIbKEHUS,
' CHUJIa TPEHHUS MOKOSI, IPYTHe BUJIbI TPEHUS
8 14 #H##Par#H###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
' TATOTEHHUS. Y CKOPEHHE CBOOOHOTO MajIeHUs
%15 JBmxenne muaHer Bokpyr Connua. llepsad
' KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
816 PaBHOBecue MarepuanbHOM  TOYKH. AOGCOJIIOTHO
' TBEPAOE TEIIO
817 ##H#Par#H##PaBHoBecHe TBEPIOTO Teja ¢ 3aKPEIUIEHHON
' OCbI0 BpamieHus. MomeHT cuibl. LieHTp Tshkectn
8.18 Nmmynec Tena. M3smenenue nMiyinsca. mMmysse cuisl
8.19 3aKOH COXpaHECHMsI UMITYJIbCA




8.20

#HH#HPar###PeakTUBHOE IBIKEHUE

8.21

Mexanudeckasi paboTa U MOITHOCTb

8.22

PaGora cun TspKecTH, ymnpyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

HOTeHHI/IaJ'IBHaH SHEprusa TC€jia, IOAHATOIO HaJ

MMOBEPXHOCTHIO 3eMIIn

8.24

[TorenumanpHas SHEPTUs CKATOU MPYKUHBI

8.25

###Par###Kunernueckass  sHeprus. Teopema o

KUHETHYECKOH OHCPI'Ur

8.26

#H##HParf##3aKkoH COXpaHEHUsI MEXaHUYECKOW SHEPTrUn

8.27

[IpakTuueckue pabOTHI:

Ornpenenienne CpeiHe CKOPOCTU CKOIBKEHHUST OpycKa
WIM JBWKEHUS IIapUKa IO HAKIOHHOW IIOCKOCTH.
Omnpenenenne ycKOpeHus Tejla Ipu paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM  JBMKEHHH  0€3  HadalbHOM
CKOpPOCTH.

[IpoBepka ruMmoOTE3Bl: €CAU MNPU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJdbHOW CKOPOCTU MYTH OTHOCSTCS
KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MMPOMEXXYTKH BPEMEHHU OJINHAKOBBI.

Hccnenosanue 3aBUCUMOCTHU CHUJIBI TpEeHUs
CKOJIb)KEHUSI OT CHJIBl HOPMAaJbHOTO JaBJICHHUS.
Omnpenenenne KOIPPUIMEHTa TPEHUS CKOIBKECHHUS.
Omnpenenenne XECTKOCTH MNpYyXHUHBL. OmnpeneneHue
paboOThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBHKEHUHU
TeJla M0 TOPU3OHTAIBHON OBEpXHOCTU. OnpeiesieHne
paboThl CHJIBI YOPYrOCTH TpU MNOABEME TIpy3a C
WCIOJIb30BAHUEM  HEMOJBUKHOTO U  TOJBUIKHOTO

OJIOKOB

8.28

CDI/I3I/I‘I€CKI/IG SIBJICHUA B npnpone: HpI/IJII/IBBI U OTJIUBBLI,
JnB>keHue TuiaHeT COJHEYHOM CHCTEMBI, pEaKTUBHOE

ABUIKCHUC KUBBIX OPTaHU3MOB




8.29

TexHuueckue yCTpOWCTBA: CHHIOMETP, JAaTYUKHU

IMOJIOKCHUS, paCCTOSAHHA U YCKOPEHU S, PAKETHI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

KoneobarensHoe IIBIDKECHUE. OCHOBHEIE
XapaKkTepUCTUKU  KOJIeOAHUW: TEpHOJ, YacToTa,

aMIINTya

9.2

MaremaTuuecKuid U TPYKUHHBIA ~ MAasiTHUKH.
[IpeBpamienue  sHeprurm  npu  KoseOaTeaTbHOM

JABMXKCHUH

9.3

3aryxaromue kojaebanusa. BoeiHyXIeHHbIE KOJIeOaHMUs.

Pe3onanc

9.4

Mexannueckne BoaHBL. CBOHCTBA MEXaHHUYECKHX
BoJH. [IpomonbHble W momnepedHbie BOJHBL. JljiMHA
BOJIHBI u CKOpPOCTH eé pacrnpoCTpaHEHHUS.
MexaHu4eckue BOJIHBI B TBEPIOM TeJle, CEHCMUYECKHUE

BOJIHBI

9.5

3ByK. 'poMKOCTh U BbICcOTa 3BYyKa. OTpakeHUE 3ByKa

9.6

WHudpa3Byk u yapTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToThl M THepuoja KojeOaHUi
MaTeMaTHIECKOTO MasiTHHKA.

OmnpeneneHue 4YacTtoThl M THepuoja  KojeOaHUi
MPY>KUHHOTO MasiTHAKA

HccnenoBanne 3aBUCMMOCTH TepHOAa KosieOaHUN
MOJIBENIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TepHOAa KoseOaHUH
MPYKHHHOTO MasiTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH  TepHoja  KoiebaHud  Tpysa,
MOJIBENICEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXxuHel. V3MepeHune yCKOpeHHs CBOOOIHOIO

nageHus

9.8

®usnyuecKue ABJICHMS B IPUPOJE: BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHHUE, CEHCMUYECKUE BOJIHBI,

IIyHaMH, X0




9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIIOJb30BaHUE
' yIbTpa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI
l0.1 DIIEKTPOMAarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja cera. CKOpocTh CBETA.
' BouiHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue pabOTHI:
104 N3ydyeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMIJIBHOTO TenedoHa
Ousnyeckue SBICHHUS B MpUpOJE: OHOJIOTHYEcKOoe
10.5 JeicTBUE  BUAMMOTO,  YJIbTPa(HOIETOBOTO U
PEHTI€HOBCKOTO U3JTy4E€HUM
10.6 TexHuueckue yCTpOICTBA:! HCII0JIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJIS COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTOUHHKHN cBETa
11.2 [IpsimosnHENHOE pacpoOCTpaHEHHUE CBETA
113 Otpaxenne cBeta. [lmockoe 3epkano. 3akoH
' OTpa)kKCHHUsI CBETA
114 [Ipenomiienne cBeta. 3aKOH NPEJIOMIICHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKeHHE CBETa
11.5 JIunza. Xop tyyen B TMH3€
11 116 OnTuueckasi cucrema ¢oroanmnapara, MUKPOCKOINa U
' TEJecKoIa
117 I'maz kak onrtudeckass cucrema. bimzopykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajbHBIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuyeckue pabOTHI:
11.9 #HHPar##tcciienoBanue 3aBUCUMOCTH yria
OTpa)XKEHUs CBETOBOTO JIy4ya OT yIJIa MaJCHMUSL.




###Par##Hl3ydeHne XapakTepUCTHK H300paKeHUS
npeaMeTa B INIOCKOM 3epKalie.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IPEeOMJICHUSI CBETOBOI'O Jiydya OT yrjia MajeHHus Ha
TPAHUIIE «BO3IYX — CTEKIIO».

###Part##lonyueHue WM300pOKEHHA C  MTOMOIIBIO
coOuparoIIe JTHMH3HI.

###Part##Onpenencaue (QOKYyCHOTO PACCTOSHHS H
ONITHYECKOU CHUITBI COOMPAOIIICH JTHH3BI.
###Par#H##OnbITEl 110 pa3lioKEeHHI0 OeJIoro cBera B
CIIEKTP.

###Par###ONbITHl 110 BOCIIPUSTHIO 1IBETA MPEAMETOB

IpY UX HAOTIOIEHUH Yepe3 IIBETOBbIC (DPMIIBTPHI

dusndueckue SBICHUS B mpupoac: 3aTMCHHUA COJIHIIa u

11.10 JlyHbl, 1IBeTa T, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHudyeckue  yCTpOMCTBA: OYKH,  IEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pesepdopna u miaHeTapHas MOAETb aToMa.
' Mogaens aroma bopa
122 Hcnyckanune u nornomnieHue cBera aromMoM. KBaHTBHI.
' JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ydeHHs
124 Crpoenne aromHoro sapa. HyxinoHHas Mozens
' aTOMHOTO siapa. M30Tomnsl
12
oy PanuoaxTtuBHbIe npeBpaienus. [lepuon nomypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiA0BOTO U
' MacCOBOT'O YHUCEI
DOHeprusi CBS3W aTOMHBIX sAnuep. CBsA3b Macchl U
12.7
SHEPruu
198 Peakuum cuHTe3a u genenus sapep. McrouHukum

sHepruu CoJiHIIa U 3BE3]T




Snepnasa osHepretuka. JledcTBUE paJMOaKTUBHBIX

129 U3JIy4CHHI Ha )KUBbIE OPTraHU3MBbI
[IpakTuueckue paboOTHI:
HaGnronenne CIUIOIIHBIX W JMHEWYATHIX CIEKTPOB
1210 U3JIy4YCHHUS.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPIUM YACTHLIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO (GoHA
®usnyecKue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
paAOaKTUBHBIN ¢boH, KOCMUYECKHE JIy4H,
12.11 PaINOaKTUBHOE M3IIYYCHHE NPUPOAHBIX MHUHEPAIOB,
JICCTBUE PAJUOAKTUBHBIX H3JIYYEHUI Ha OpraHus3M
YeJI0BeKa
1212 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JO3UMETP, KaME€pa Bunbscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanme ponu (GU3MKK B  HAydyHOW KapTUHE  MHUDA;
c(OpMHPOBAHHOCTh 0a30BBIX HPEJCTABICHUH O 3aKOHOMEPHOMH
CBSA3U U II0O3HABAEMOCTH SIBJICHUU IIPUPOJIBI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau (QU3MKU B Pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTUHA, 00 3BOJIOLUU
(Gu3MYeCcKUX 3HAHUN U MX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJAE POCCUHCKUX M 3apyOeKHBIX Y4YEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB OKPY>KAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHUJAX MaTepuu (BEIIECTBO W TIOJIE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHMS MarTepuu, 00 aTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOEHUS BELIECTBA, O (PU3UUYECKOW CYIIHOCTH SIBJICHHM
IpUpOAbl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHE pa3iuyaTh SBJICHHUS IO OINHUCAHUIO HUX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX
NaHHOe (u3nyueckoe sBJICHHE; YMEHUE paclOo3HaBaTh MPOSIBICHUE
M3YYEHHBIX (PU3UUECKUX SIBICHUI B OKPYKAIOLIEM MHpE, BBIIACIASA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHoBamMu TMOHSITUHHOIO amnmapara ¥ CUMBOJHYECKOTO
s3pIKa (PU3UKK M UCIIOJIb30BAHME UX JUIS PElIeHUs] Y4eOHbIX 3a/ad;
YMEHHE XapaKTEepPU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBIICHUS U

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBaTh HN3YUCHHBIC CBOICTBa Te€lI H (I)I/IBI/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

BraneHne ocHOBaMHM METONOB HAyYHOTO NO3HAaHHA C Y4YETOM
coOJIIOICHHSI TTPAaBUII O€3011aCHOTO TPY/Ia: HaOoIeHHE (PU3NIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOATEIBHO COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY
13 JaHHOTO Habopa 000pyL0BaHMsI 10 MHCTPYKLIMHU, OIUCBIBATbH X0
OTIBITA U 3aIHUCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BBIBOKI;
IIPOBEICHUE TMPSAMBIX M KOCBEHHBIX M3MEpPEHHH (PU3NYECKUX
BEJIMYUH: YMEHHME IUIAHUPOBAaTh HU3MEPEHHUs, CaMOCTOSTEIIBHO
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY [0 HHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M AHAIM3UPOBATH II0Jy4YCHHBIC
pe3ysbTaTtel ¢ y4€TOM 3aJaHHOW IIOIPEHIHOCTH PE3YJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOKHBIX OKCIEPUMEHTAIbHBIX HCCIIECJOBAHM;
CaMOCTOSITENIFHO COOHMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOAUTH  HCCIIENOBAaHUE [0 HMHCTPYKLIMM, IPEICTaBIATh
MOJTyYCHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJE TAOIHIl U
rpaduKOB, Y4YUTHIBATh IOTPELIHOCTH, JejJaTh BBIBOJBI  I10

pe3yJibTaTaM HCCIIe0BAHUS

[lonnManme  XapaKTepHBIX CBOWCTB  (U3HYECKUX  MOJENEH
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPJIOE TEJIO, MOAEIN CTPOEHUS
ra3oB, XUIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTOMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOTO $i7jpa) U yMEHHE NMPUMEHATh UX IS

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMmeHue o0bsACHATh PU3NYECKUE MPOLECCHl U CBOICTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJIATH IPUYNHHO-CIICICTBEHHBIE CBI3H
U CTPOUTHb OOBSCHEHHE C ONOpPOH Ha HW3yYeHHbIE CBOWCTBA
(bu3nuecKknux SBICHUN, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENIN

YMmeHnue pematbh pacuéTHble 3amaud (Ha 6ase 2 — 3 ypaBHeHHil),
WCIIONIb3YSl 3aKOHBI U (OpPMYJbl, CBSA3BIBAIOIINE (PU3NYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBaTh KpPaTKOE YCIIOBUE 3aJayH,
BBISIBJISITH HEJIOCTAIOIIME JAaHHbBIE, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
HE0O0X0AUMBIE JUIs €€ PelIeHus], UCIIOTIb30BaTh CIIPABOYHbIE TaHHBIE,
IIPOBOJUTHh PAcU€Thl U OLEHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHHUs (PU3MUECKON BETMUUHBI; YMEHHUE OTIPENIENIATh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOJYYSCHHON IPU PEIICHUH 3a7aun




YMeHHne XapakTepus3oBaThb MNPUHIUIBI JCHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCJEe OBITOBBIX MPUOOPOB, U MPOMBINIICHHBIX
TEXHOJIOTMYECKHUX MPOLIECCOB MO UX OMUCAHUIO, UCIIOJIb3YsI 3HAHUS O
cBOMcTBax (U3MYECKUX SBIEHUNH M HeoOXoIuMble (U3HUECKUE

3aKOHOMEPHOCTH

10

YMeHue HChonb30BaTh 3HAHUS O (U3UYECKUX SBJICHUAX B
MOBCETHEBHOM JKM3HU Ui obOecredeHus: OE30HacHOCTH IIpH
oOpamieHUn ¢ OBITOBBIMH  mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMHU, COXpPaHEHHs 310pOBbS M COONIOJNCHHUS HOPM
9KOJIOTMYECKOr0 TIOBEICHHA B OKpYXAIoLIeH cpene; MOHUMAaHUE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIKCHUH (QU3UKU M TEXHOJIOTHH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT moucka, npeoOpa3oBaHusl U IpPeACTaBICHUs] HH(OpMaLUU
(Gu3MYecKoro conepkaHusi € HCIOJIb30BaHUEM MH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHi; yMEHNE OLIEHUBATh JJOCTOBEPHOCTh
MOJy4YeHHOM HWHQOpPMAalMM Ha OCHOBE HMEIOIUXCA 3HAHUNH U
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIOJIb30BaTh IpH
BBINOJIHEHUH YY€OHBIX 33JaHUN HAyYHO-NOMYJIIPHYIO JINTEPaTypy
(bU3MUECKOT0 COoEep KaHUs, CIIPAaBOYHbIE MaTEpUalbl, PpECYPChl CETU
WntepHer; BiazeHue 0a30BbIMM HaBBIKAMU  IpeoOpa3oBaHUs
vHpOpMalUi W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTyIO; YMEHHE
co3/laBaTb COOCTBEHHBbIE NMHUCHMEHHbIE U YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OI'2 1O ®PU3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

MEXAHWYECKUE ABJIEHUA

1.1

Mexanndeckoe JBUXKCHUC. MaTepI/IaﬂbHaﬂ Touka. Cucrema oOTCUETa.

OTHOCUTENBHOCTh JABHUXCHUA

1.2

PaBHOMepHOE 1 HepaBHOMepHOE ABIMKeHUEe. CpenHss ckopoctb. PopMmyiia

JUTSI BBIYMCIICHUS CPETHEH CKOPOCTH: V = S/t

1.3

PaBHOMepHOC HpﬂMOHHHCﬁHO@ JBHXXCHHUC. 3aBHCHUMOCTh KOOpAHUHATBI TCJIa

OT BPpEMCHHU B CJIy4a€ PaBHOMEPHOI'O priMOJ’IHHCﬁHOFO JBHXKXCHUA:

(1) =x, +ut
I'paduku 3aBHCUMOCTH OT BPEMEHH IJISl MPOCKIUU CKOPOCTH, MPOCKIIHU

NepeMCIICHUA, IIYTHU, KOOpPAWHATBI IIPpU PABHOMCPHOM pr[MOJ'II/IHeI\/’IHOM

JABMDKCHUH

1.4

3aBUCUMOCTh KOOPAMHATHI T€JIa OT BPEMEHU B Cllydyae paBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABWKCHUA

t‘-"'l "t

leif:l = '1-'.|;|: * f_ax #*

q)OpMy.TIBI AJId MPOCKIUHN TIEPEMEIICHU A, ITIPOCKIUU CKOPOCTU U ITPOCKIUN

YCKOPEHHUS ITPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKECHHU:

2
[
5. =vyy, t+a,- TR

U.\'(f] =Up, T4, L,

a (f)=canst,

3 9

U:r‘ - l')I.TL =2HI.S'_T
I'paduxy 3aBUCHMOCTH OT BPEMEHH UISI TPOSKIIUN YCKOPEHHS, TIPOCKIIHH
CKOPOCTH, MPOCKIHNU NEPEMEIICHUA, KOOPANHATEI IIPU PaBHOYCKOPEHHOM

HpﬂMOJ’IHHGﬁHOM JABWXKCHUU

1.5

CBoOoanoe nmaaeHue. GopMyIibl, ONMMUCHIBAIOIINE CBOOOTHOE MAICHUE Tea
[0 BEpPTUKAIM (IBMXKEHHWE Tela BHHU3 WJIM BBEPX OTHOCHUTEIBHO

noBepxHOCTU 3emiin). ['paguKky 3aBUCUMOCTH OT BpEMEHH AJIsi MIPOEKIINH




YCKOPEHHU S, MPOEKIIMN CKOPOCTU M KOOPJAUHATHI MPU CBOOOIHOM NaJACHUN

TEJ1a 110 BEPTUKAIIN

1.6

CKopocTh paBHOMEPHOTO JBMKEHHS Tella 1Mo OKpYyxHocTu. Hampasienue
CKOpPOCTH.

dopmyra a7 BEIUMCICHHSI CKOPOCTH Yepe3 pajinyC OKPYKHOCTH U TEPUOT

oOpareHus:
2R
L=
T

LenTpocTpeMurenbHOe yckopenue. HampasieHrue eHTpoCTpEMUTEILHOTO

YCKOPCHUA. CDopMlea JJIsT BBIYUCIICHUS YCKOPCHMUS:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY O6paH_IeHI/I$II

Vo= ?

1.7

Macca. [InoTHOCTB BelIecTBa. d)opMyna JJIA BBIYUCIICHUSA TTJIIOTHOCTH

_m
P=7

1.8

Cuna — BCKTOpHAaA (I)I/IBI/I‘ICCKaH BennunHa. ClIoKEHHE CHUI

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroTOHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIHI,

JICHCTBYIOLIEH HA TEIIO

1.11

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

Tpenue nokost u TpeHue ckoiabxeHus. opmyna A BEIYUCICHUS MOITYJIsS

CHJIbI TPCHUSA CKOJIBXKCHUA:




F:p:“'*""'r

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

m; -m,
F=g. .1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopmyna Ui BEIYUCICHHUS CHIIBI TSHKECTH BOJIHM3HM noBepxHocTH 3emin: F
=mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKasi BEIMYHHA.
=mi

I/IMHy.]'ILC cucteMsbl Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>'I CUCTCMBI TCII:
p=nyUy +in, U, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexanunyeckas padota. @opMyra i1 BEIYUCICHHS paOOThI CHJIBI:

A=Fscosa

Mexanndeckass MOIITHOCTE:

n=4
r

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHCPIHUsl. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUH:




Teopema 0 kuHeTHUECKOU dHEeprun. Popmyra s BEIYMCICHUS
MIOTEHLIMAJIbHON YHEPTUH TENa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanndeckast OHEpPIusi:

E=E;.+E p
119 3aKOH COXpaHEHMsI MEXaHNUeCKOM 3Heprun. @opmysia s 3aK0Ha
COXpaHEHUs MEXaHUYECKON PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubIi 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= A‘]I{UIE:&HH.H
-’131111:&113133:&5
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
F
p= h
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMyra 7151 BEIYUCICHUSI TaBJICHUS] BHYTPH KUIKOCTH:
P=pgh+Du,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akon Apxumena. dopmyna Juisi ONPEETICHUS BBITAIKUBAIONIEH CHIIBI,
1.23 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

F_jm. =pgv




Ycaopue miapanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBAHUEC

1.24

Mexannueckue KojeOaHus. AMIUTUTYAQ, TIEPUOA M YacTOTa KOJICOAHMIA.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

1.25

MaremaTuueckuii U NpYKUHHBIA MasTHUKU. [IpeBpailieHne sHepruu npu

KOJ1e0aTeILbHOM IBHKEHUN

1.26

3aryxatomue kojnebanus. Beinyxaennsie konedanus. Pezonanc

1.27

Mexanunueckue BOIHbI. [Ipo1oapHbIEe U mONEpeYHbIE BOJIHBL. J[JIMHA BOJHBI

" CKOPOCTD PaCpoOCTpaHCHHA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh 1 BpICOTa 3BYKa. OTpa)keHHE 3ByKOBOW BOJIHBI HA TPAHUIIE

nByx cpell. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenune cpeqHeli IIOTHOCTH BEIIECTBA; apXUMELOBOM CHIIBL; )KECTKOCTH
NPYXUHBL, KOA(PUIMEHTa TPEHUS CKOJIbKEHUS; pabOThl CHIIBI TPEHMS,
CWJIBI YIPYTOCTH; CpEAHEH CKOpPOCTH JBM)KEHUS Opycka IO HaKJIOHHOU
IUIOCKOCTH; YCKOpPEHUs OpycKa MpH JBUKEHUU 110 HAKIOHHOM MJIOCKOCTH;
4acTOThl M MEpHoJa KojJeOaHWN MaTeMaTHYecKoro MasiTHUKA; 4acTOThl U
nepuosa  KojlebaHUM  NPYKUHHOTO  MAasATHUKA; MOMEHTAa  CHIIBI,
JEHUCTBYIOIIEr0 Ha pbIyar; paboThl CHIbI YIPYTOCTH NMPHU MOIBEME TPy3a C
MIOMOIIBIO HEMOJBIXKHOTO 0JI0OKA; pabOThl CHIIBI YIPYTOCTH MpPU MOIBbEME
rpy3a C MOMOIIBIO MMOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHITBI OT 00BEMA MOTPYKEHHON
YacTH TeJIa U OT IJIOTHOCTH KUJKOCTH; HE3aBUCHUMOCTH BBITAJIKHWBAKOLIEH
CWJIBI OT MAacChl T€Ja; CHUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOI'O
JABJIEHUS W OT pojJa MOBEPXHOCTH; CWJIbl YIPYIOCTH, BO3HHUKAIOIIEH B
NpY>XHUHE, OT CTENEeHU JeOopMallii MPYKUHBL; YCKOPEHUs OpycKa OT yria
HaKJIOHa Hampapisiouleil; mnepuoga (YacToThl) KoJI€OAHUN HUTSHOTO
MasiTHUKA OT JUTMHBI HUTH; TIepruoja KojJeOaHuil NPy KMHHOTO MAasgTHUKA OT
Macchl Tpy3a M JKECTKOCTH IPYKUHBI;, HCCIECJOBAHME HE3aBHUCHMOCTH
nepuosia KojeOaHUl HUTSHOTO MasTHUKAa OT Macchl Tpysa. I[IpoBepka

YCIIOBHUSI paBHOBECHS phlyara




Dusuueckue s61eHUS 8 npupode.‘ NpUMEPLI ABWXCHUA C Ppa3JIMYHbIMU
CKOpPOCTSAMH B JKMBOH M HEKHBOM IMpupoac, HeﬁCTBHe CUJIBI TPEHUSA B

npupoac U TCXHUKC, IMPUIIMBBI U OTJIIMBLI, ABUXCHUC IIJIAHCT ConneyHoOH

1.30 CUCTEMBbI, PEaKTUBHOE ABM)KCHHUE >KUBBIX OpPraHM3MOB, PbIYard B TeEJe
YellOBeKa, BIUSHUE aTMOC(EepHOro MaBJIICHUS HA JKUBOH OpraHU3M,
IUIaBaHWe pbIO, BOCHPUITHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICCHHE,
CeHCMHUYECKHE BOJIHBI, IIyHAMH, 9XO
Texuuueckue ycmpoucmea: CIAAOMETP, JTATIYNKU TTOJIOKEHUS, PACCTOSTHUS
U YCKOPEHHS, TUHAMOMETp, MOIIUITHUKH, PAKEThI, pbluar, MOABMKHBIN U

131 HEIOIBIKHBINA OJIOKH, HAKJIOHHAS TIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIONTNECS COCYIbl, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN
mpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPITHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTIOIb30BaHKE yIbTPAa3BYKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHU A
OcCHOBHbBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKON TEOpUU CTPOCHUSA

2.1 BemecTBa. Mojenu TBEPAOTO, >XKUIKOTO W Ta3000pa3HOTO COCTOSTHHM
BemiectBa. Kpucrannuyeckue u amopHbie Tena

59 JIBmkenne yactuil BemiecTBa. CBsi3b CKOPOCTH ABWIKEHHSI YACTHI[ C

. TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe pacmpeHue u cxaTiue

2.5 TeroBoe paBHOBECHE

Y BryTpennss sHeprus. PabGota u Temionepeaada Kak CriocoObl H3MEHCHHS

' BHYTpPEHHEH SHepruu

2.7 Bune! Tenonepenayn: TeMIONPOBOTHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxaeHue Ten. KomuwdecTBO TemoTel. Y aenbHast
TETIIOEMKOCTB:

2.8 ) .

QO=cml|t,—t,)
3aKOH COXPAHEHUS PHEPTHUH B TEIUIOBHIX IpoIleccax. Y paBHEHUE TEIUIOBOTO
Oananca:
2.9

Q1 _Qz +...=0




2.10

Hcnapenue n konaeHcanus. Mi3amMeHeHne BHyTPEHHEN 3HEPTUM B MPOLECCE
WClapeHuss MW KoHJeHcauuu. Kumnenue »xuakocTu. YjenbHas TemioTa

napooOpazoBanus: L = Q/m

2.11

BiraxxHoCTh BO311yXa

2.12

[InaBnenune u kpucraumsanus. V3MeHeHWe BHYTPEHHEH HHEPIrUU IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. yI[CJ'IBHafI TCIIJIOTA IIJIaBJICHHUA

2.13

BHyTpeHHs 3Heprus cropaHus TOIUIMBA. YJENbHAs TEIJIOTA CTOPAHMS

ToImMBa: ¢ = Q/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

IIpaxmuueckue pabomul

W3mepenne  yAenpHOM  TEMIOEMKOCTH  METAUIMYECKOTO  IWIMHAPA;
KOJMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOM KOMHATHOM TeMIepaTyphl
(GUKCUPOBAaHHON Macchl, B KOTOPYIO ONYIIEH HarpeTblii LMJIMHAD;
KOJIMYECTBA TEIJIOTHI, OTIaHHOTO HarPEThIM LUJIMH]IPOM, I1OCJIE OIYCKaHUS
€ro B BOAY KOMHATHOM TeMIIEpaTypbl; OTHOCUTENIBHOM BIIAKHOCTH BO3/1yXa;
YAETBbHOM TEeIUIOThl IUIaBlieHUs Jibjaa. MccienoBaHue H3MEHEHUS
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBHX; SBICHUS TEMJI000MEHa MpH

CMEUIMBAaHNUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIAPEHUS

2.16

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSHKCHHE U
KalWJUISIPHBIC SIBJICHUS B TMPHUPOJE, KPUCTALIBI B MPUPOJE, U3ITyUCHHE
ConHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texnuueckue ycmpodcmea: KalmnuJusIpbl, M[PUMCPLBI  HUCIHOJIB30BAHUA
KpucCTalljioB, )KI/IJIKOCTHI;IfI TEPMOMETP, MOATUUK TEMIICPATYPhbI, TCPMOC,
CUCTCMaA OTOIUNICHHUA NOMOB, TUT'POMCTPELI, IICUXPOMETP, ITaApOBasd Typ6I/IHa,

JIBUTATEIb BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHNA

3.1

DnekTpusanus Teil. /[Ba Buja 31eKTpUIeCcKuX 3apsioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
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3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

OnexTpuueckoe nojue. Hanps:k€HHOCTH anekTpuueckoro noss. Ilpunnumn

3.4
CYTEPIIO3HIINH JICKTPUUECKHUX TTOJIEH (Ha Ka4eCTBEHHOM YPOBHE)

iy Hocurenu snexrpudeckux 3apsaoB. JleCTBUE AIEKTPUUECKOTO TOJISI Ha
3eKTpUYecKre 3apsaibl. [[pOBOTHUKY U TUAIEKTPUKU
[TocTostHHBIN 35ekTpuyeckuil Tok. JlelcTBus anekTpuueckoro Toka. Cumia
Toka. Hanpsbxenue.

3.6 I=q/t,U=A/q
DJIEKTPUYECKOE CONPOTHUBJICHHUE. V nenvHOE AJIEKTPUYECKOE
CONIPOTUBJICHHUE:

3.7
R = pl/S

3.8 3akon Oma i yuyactka snekrpuueckoit uenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:

I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeIMHEHNE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+1; Rzi.
2 2 2

CwMmelanHble COETMHEHUS TTPOBOJHUKOB

310 PaGota u momrHOCTS AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:

3.11 Q= 172 ‘R-t

112 OneIT OpcTeaa. MarHuTHOE 1oJie NPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKITHH

313 MarauTHoe Moje MOCTOSHHOTO MAarHuTa. B3amMoneHcTBHE MOCTOSHHBIX
MarHuToB

3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM




3.15

OnsiTel @apazes. SIBneHue anekTpoMarauTHo nHAykuu. [Tpasuiio Jlenna

3.16

IIpaxmuueckue pabomul

W3mepenue 3IEKTPUYECKOTO CONPOTUBIICHHS PE3UCTOPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HMKAIOUIETO B IIPOBOJHHUKE
(pe3ucropbl, JamIO4yKa), OT HaNpsHKEHUS Ha KOHLAX IPOBOJHUKA;
3aBUCHMOCTH COINPOTHUBIIECHUS OT JJIUHBI IPOBOJHHUKA, IUIOLIANU €ro
IIOIIEPEYHOI0 CEYEHUS U YJIEIbHOTIO COIPOTUBIICHHUS.

IIpoBepka  mpaBwia A JIEKTPUYECKOTO  HANPSDKEHHA — IIPU
IIOCJIEIOBATEIILHOM  COEJUHEHUN IIPOBOJAHMKOB; IPaBWIA Ui CHJIBI
NEKTPUYECKOTO TOKA IPU MAPAJICIBHOM COCIUHEHUU ITPOBOJAHHMKOB

(pe3ucTOopHhI U JIaMITIOYKa)

3.17

DQusuueckue A61eHUss 6 nNpupoode: SIEKTPUUECKUE SBICHHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OPraHM3MOB, MarHUTHOE Toiie 3eMiH, apend

IMOJIFOCOB, POJIb MArHUTHOT'O IMOJIA AJIA )KU3HHU Ha BCMHG, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: IEKTPOCKOII, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUUK DJIEKTPUYECKOM SHEPruH, 3JIEKTPOOCBETUTENIbHBIE NPHOOPHI,
HarpeBaTelIbHbIC 3IEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKHE
IIPEIOXPAHUTEINH, IEKTPOMArHuT, JIEKTPOABUIATENb MOCTOSHHOIO TOKa,

TeHEpaTOp MOCTOSHHOIO TOKa

3.19

QHGKTPOMaFHI/ITHI)IG BoaHsl. IlIkana OJICKTPOMAariMuTHBIX BOJIH

3.20

JlyueBas mojienb cBeta. [IpsMonrHETHOE pacpOCTpAHEHUE CBETA

3.21

3aKkoH oTpaxkeHUs cBeTa. [1ockoe 3epkaio

3.22

[Ipenomienune cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23

Jucnepcus ceera

3.24

JInnza. Xoxa nmydeit B nmH3e. DOKYCHOE pacCTOSAHUE JMH3bL. OnThueckas

cwia ua3el: D = 1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUYECCKHE HpI/I60pBI

3.26

IIpakmuyeckue pabomul

###Part##113Mepenne ONTUYECKOM CUITBI COOMPAOTIEH JIMH3BI; (POKYCHOTO
paccrosiHus coOuparomield JuH3bI (10 CBONCTBY paBEHCTBA pa3MepoB
npeaMera W M300pakeHUs, KOrjga MpeIMeT pPACHoOJIOKEH B JABOWHOM

¢doxyce), mokazaTens IPeTOMIICHHUS CTEKIIA.




###Par##llccnenoBanne  cBOWMCTBA HM300paKEHUs, TOJIYYCHHOTO C
MTOMOIIIBI0 COOMPAIONICH JIMH3bI, N3MEHEHHs (DOKYCHOTO PACCTOSIHUS JIBYX
CJIOKCHHBIX JIMH3; 3aBUCHMMOCTU YyIJia IMPCJIOMJICHUSA CBETOBOI'O JIy4da OT

yrila maacHus Ha rpaHulC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHUA COJ'IHI_[a u .HyHBI, OoBeETa TCIiI,

327 OIITUYECKHUE ABIICHHS B aTMOcdepe (1iBeT HeOa, pedpakiiusi, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToammapar, ONTHUECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
il PagnoaktuBHOCTh. Anb(a-, Oeta-, raMMma-usznyudeHus. Peaknuu anbda-u
. Oera-pacrana
in OmnsiTel Pe3zepdopaa no paccestHuio anbda-dactull. [Lranerapaas mMozensb
' aToma
4.3 CocraB aTroMHOTO0 siipa. M30Tomb!
4.4 Ilepuon nonypacnajga aTOMHBIX SIEP
4.5 SnepHsble peakuu. 3aKOHBI COXPAHEHUS 3apAJ0BOI0 U MACCOBOIO YHCET
Dusuueckue s6N1eHUs 6 Npupooe: €CTECTBEHHBIH paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJuOAKTUBHOE H3JIyYE€HUE MPUPOTHBIX MHUHEPAJIOB,
JEMCTBUE palMOAKTUBHBIX N3JIyYEHUI Ha OPraHU3M 4eJI0BEeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBHUIYAIBHBIM TO3UMETP,

kamepa BunbcoHa, siiepHasi sHEpreTuKa
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