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MOACHUTEJIbHAS 3AININCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Taxxke ¢ yuérom (deaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 (Qu3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXEHUA M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yueroM (eaepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEMUHU MpenoiaBanus yueoHoro npeamera « Dusukay.

CopepxaHue mnporpaMMbl IO (HU3MKE HAOpaBIeHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TpPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3yYCHHS
bu3MKM Ha NEITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXHOCTH y4yeOHoro mpeamera B peanusauuud tpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METalPEAMETHBIM pe3yJibTaTaM 00yUYEHUsI, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMsl.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpeesieHre YueOHOro MaTeprana
o rojaM o0ydeHus (Mo Kjaccam), mpejyiaraeT MpPUMEPHYI0 MOCIIEI0BaTEIbHOCTh
W3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACpKaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl O YYEOHOMY IIPEIMETY.

du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIs1 €CTECTBEHHOHAYYHBIX YIeOHBIX
MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3yYyaeMbIX XUMHEH, Ouosoruedt, acrpoHomued u ¢GU3UIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYI) KapTUHY MU,
MPENIOCTaBIsIeT HamOoJee SCHbIE OOpas3Ibl TMPUMEHEHHS HAy4YHOTO MeEToja
MO3HAHUSA, TO €CTh CIIOC00A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3NYECKOro 0O0pa30BaHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenue ¢Qusukun Ha 0a30BOM YpOBHE TMPEIIONIaracT OBJIAJCHHE
CICAYIOIIMMH KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJICHUS,

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATL HAHHBIC KM HMCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
I TIOJIYYCHHA BBIBOIOBY.

enn wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
ONpeJeNeHbl B KOHUENUMU MpernojaBaHus ydyeOHoro mnpeamera «®Du3nka» B
oOpa3oBarelbHBIX oOpranu3anusx Poccuiickoit ®eneparnuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

enun uzydyenust pu3nKu:

NpuOOpEeTeHNE HWHTEpeca W CTPEMJICHUS OOydJaromuxcsi K HaydIHOMY
M3YUYCHHIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ€ TTO3HAHUSA B (hOPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOI'O MHPOBO33PCHHS KaK pe3yjbTara H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUNA O PO (U3UKU JJIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TIPEACTAaBICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCcCHOHAILHON ESITEIbHOCTH, CBA3aHHONW ¢ (DM3UKOM, TOJTOTOBKA K
JTanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTHKEHHME 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pa3oBaHus 0OECTICYMBAETCS PEIICHUEM CISAYIOIMNX 3a/1a4:

npuoOpeTeHne 3HaHWK O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSACHATHh (DU3MYECKUE SBICHUS C
UCTIOJIb30BAaHUEM TTOTYUCHHBIX 3HAHMIA,

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYEeTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3IIecKux MOJIeTIeH, TBOPYECKHUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HAOIIOIATh PUPOIHBIC SBIICHUS W BBIIOIHSITH OIBITHI,
nabopaTtopHble pabOTBl W AKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ WHMOpMaIuel PU3NIECKOro CoIepKaHus,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSX (PU3UKH, aHATTU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepaMu TPoPECCUOHATILHON JIESITENIbHOCTH, CBSI3aHHBIMU
C (uU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO01mee Yncno 4acoB, peKOMEHIOBAHHBIX I U3y4YeHHs (DU3UKHU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68
gacoB (2 yaca B Heaemwo), B 9 kmacce — 102 uyaca (3 waca B HEHIEI).

[Ipennaraemsiii B nporpamme 1no Qu3vke nepedeHb J1abopaTopHbIX padboT U
OTBITOB SIBJISIETCSI PEKOMEHJIaTEJIbHBIM, YUYHUTENb JIEJaeT BLIOOP MpH MPOBEICHUU
7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM HWHAMBUIAYAJIBHBIX OCOOCHHOCTEH
OOy4JaromMXcs, CIHUCKa IKCIEPUMEHTAIBHBIX 3aJIaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMEHa 10 (hU3HKE.



COJAEPKXAHUE OBYUYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPY KaIOLIEro Mupa.

®usnka — Hayka o mpupone. SBneHus npupoasl. OuU3NUECKHE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUYECKAE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Dusnyeckue
npubopsl. [lorpenHocts u3mepennii MexryHapoHasi CUCTEMa €AMHMUII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAaHHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBXKEHHUE THIOTE3, SKCIIEPUMEHT 10 IIPOBEPKE TMIIOTE3, 0ObSICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKuX SABJICHUN C TOMOILBIO MOJIeTel

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. dusnyueckue NpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM M
(G POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue UEHbI IeJIEHUs IKaJIbl U3MEPUTEIHLHOTO Tprbdopa.

2. M3MmepeHue pacCTOSAHUM.

3. M3mepenue o0bEMA )KUIKOCTH U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MAJIbIX TEN.

5. M3MepeHue temmeparypbl IpU MOMOIIM >KUJIKOCTHOIO TEPMOMETpa U

JlaTYMKa TEMIIEPATyPBI.

6. IIpoBeneHue mccienoBaHUsA MO NPOBEPKE THIIOTE3BI: JAIBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIbllIe, YeM OOJIbllIe BhICOTA
IIyCKa.

IlepBoHavabHbIE CBEACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxkenne uactuy BemlectBa. CBs3b CKOPOCTH JIBMXKEHUS 4YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHME I'a30B, KUIKOCTEH M TBEPABIX
(KpUCTAITUYECKUX) Tell. B3auMoCBs3b MeXay CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HabGmogenue OpOyHOBCKOTO JIBHXKEHHS.

2. HaGmonenue nuddyzuu.



3. HabGmionenue  siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OueHka pauameTpa aroMa METOAOM pAl0B (C  HMCHOJb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOIIOACHHUIO TEIUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBH:KeHMEe M B3aMMOAeiiCTBUE TeJl.

Mexannueckoe nBHKEHME. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHUU. Pacyer mytu u
BPEMEHHU JIBUKECHMUS.

SBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJIENCTBHE TEN Kak NPUYMHA
U3MEHEHHsI CKOPOCTM JBMXKEHUs Tel. Macca Kak Mepa HHEpPTHOCTH Tera.
[InoTHOCTH BemiecTBa. CBSI3p IUIOTHOCTA C KOJWYECTBOM MOJIEKYJN B €IMHHUIE
0o0BEMa BEIECTBA.

Cwita Kak XapakTepucTrKa B3aumMoaeucTBus Tenl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Chila TSHKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHuUs.
TpeHue CKOIbKEHNs U TPEHUE NOKOs. TpeHue B Mpupoe U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MexaHnueckoro JIBUKEHUS TeTa.
N3mepenne cKopocTy NPSMOJINHEUHOTO IBUKEHUS.
HaGnronenue siBjeHUs] UHEPLIMH.

CpaBHEHHE Macc MO B3aUMOJIEUCTBUIO TEIL.
CnoxeHue cuJl, HalTpaBJICHHBIX IO OJJTHOM MPSAMOM.
Jlabopamopnsie pabomuel u onvimol.

1
2
3
4. HabnroneHue n3MEeHEeHUs! CKOPOCTHU MPU B3aUMOJEHCTBUU TE.
5
6

1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO ABWKEHHUA (IIApUKA B KUIKOCTH,
MOJIEITH JICKTPUIECKOT'0 aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHue CpeIHEH CKOPOCTU CKOJNBXKEHHsS OpycKa WM IIapuKa I0
HAKJOHHOM IJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHHUs (nedopMarium)
MPY>KUHBI OT MPUII0KEHHOM CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIbKEHUSI OT
BEca Tejla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

JaBjeHne TBEPAbIX TeJl, JKUAKOCTEH U ra3oB.



Hasnenue. CriocoObl yMEHBIICHUS U yBeIUUYEHUs NaBieHus. J[aBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmeparypbl. l[lepenaua maBneHwus
TBEPABIMU TEJIaMH, KUJIKOCTAMU M rasamu. 3akoH Ilackans. [lneBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JAaBJIEHUS JKUIKOCTU OT riayOuHbl. ['mapocratnueckuit
napajokc. Coobmatomuecs cocyibl. ['unpaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U FA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa U IJIOTHOCTU KUIAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BHITCCHEHHOMW JKHJIKOCTH.

8. YcnoBue IIaBaHUs TeJl: IUIABAHME WIM MOTPYKEHUE TEJ B 3aBUCHUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJKOCTh YaCTH TEJA.

2. OmpeneneHne  BBITAJIKUBAIOWIEW CHIIBI, JCHCTBYIOIIEH Ha  TEO,
NOTPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIBI, AEMCTBYIOIIEH Ha TEJIO
B KUJKOCTH, OT Macchl TeJa.

4. OnpIThI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOIIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJKOCTh YaCTH T€Ja U OT IVIOTHOCTH >KHJIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYUPOBAHHME JIOJAKH H
onpeneneHne e€ rpy30noabEMHOCTH.

PaGora u MOIIHOCTB. JHEpPrus.

Mexanundeckast padota. MOLIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. lIpumeHeHMe npaBWiIa paBHOBECHs] pblyara K OJIOKY.

SR o e

N



«3omotoe mpaBwio» MexaHukd. KosdduuumeHnt monesHoro aeictBus (naiee —
KIIJI) mpocthix Mexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass odHeprus. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpaleHre OTHOTO BH1a MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHH TeEla

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaK1OHHOM IITOCKOCTH.

4. W3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON YHEPIHUH.
8 KIIACC

TensioBbie IBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJd. ONBIThI, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mogenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paclIMpPEHUE U CKATHE.

Temmneparypa. CBsi3pb TemMmepaTypbl CO CKOPOCTBIO TEILUIOBOIO JIBHXKCHUS
yactull. Buytpennsisi sHeprusi. CnocoObl M3MEHEHUsS BHYTPEHHEH HHEPIHM:
Terronepeaadya 151 COBEpILIECHUE paboTHI. Buabr TEIUIONEPEIAUU:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUCHHUE.

KomnuectBO TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. |emIO00MEH U
TEIJIOBOC paBHOBecHE. YpaBHEHHWE TeIJioBoro Oamanca. I[lmaBnenue wu
OTBEpPJCBAHUE KPUCTAUIMUYECKUX BEUIECTB. YJENbHAsl TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcmapenue. Kunenue. YiaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpAaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHMUSL.

BnaxnocTs BO3ayXxa.

DHeprus TOIJIMBA. Y IeJIbHAS TETUIOTA CTOPAHUSL.

[Tpuniuner padotel TernoBbix nsurateneil KIIJ TeroBoro nBuratens.
TennoBple IBUraTENM U 3aIIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.
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Habmonenne nuddysun.

HabGmronenne siBieHnit cMaurBaHUsI ¥ KAWL PHBIX SIBJICHUH.
HaGmroienre TemioBoro pacimpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHH OObEMa M HAarpeBaHUM WU
OXJIAXKCHUMU.

[IpaBuita u3MepeHus TemMIepaTypsbl.

Bubl Tenonepenaym.

OxJaxieHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiieHr# padOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmronenue KumeHus.

. HaGmronenne mocTossHCTBa TeMITepaTyphl TIPH TJIABJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnbITHI 1O BRIPANIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPECHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIEHUS BO3AyXa OT €ro
00béMa M HAarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEpaTyphI.

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanne siBIEHUS TEIUIOOOMEHA IPU CMEIIUBAHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00OMEHE C HarpeThiM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOM TEIIOTHI IUIABACHUS JIbJA.

DJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. /[Ba poma aneKTpuyecKux 3apsiaoB. B3anmmoneinicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS OSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IENBHOE CONPOTHUBICHUE BemecTBa. 3akoH Oma
i ydactka nenu. [locienoBarenbHOE M mapalieIbHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jhxoymns—Jlenna.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoil sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Omeir  Opcrena. MarHutHoe 1OnE€  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eHCTBUE MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHosib30BaHHWE AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DneKTporeHepaTop. Cnoco0Obl MOJYy4YEeHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUIECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH U JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO TOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHne cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 371eKTpUIECKOTrO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. B3aumoneicTBre MOCTOSHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMAarHUTHON UHIYKIIMH.

Omnbrter @apajes.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

SRR

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3ALMU TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHHUHU.

WccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IENH MOCTOSHHOTO TOKaA.
W3mepenue u peryJiupoBaHHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OnBITHI, J€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOMAId TOMEePEeYHOro
CEUEHMs U MaTepuara.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSOHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbI TOKa MPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBbIIEISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TTIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJII  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/IeJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI  B3aUMOJAECHCTBHS
KAaTyIIKU C TOKOM M MarHuTa OT CWJIbl TOKa M HAllpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCTBUS MAarHUTHOTO TTOJISL HA MPOBOJHUK C TOKOM.

19. KoncTpynpoBanue u n3y4eHue padoThl JJICKTPOIBUTATEINS.

20. 3mepenue KII] anekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBL TIO  HMCCIEAOBAHUIO SBJIEHUSI AJIEKTPOMArHUTHON WHIYKIWU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

MexaHuuyeckue siBJICHUS.

Mexanudeckoe nBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTh MEXaHHYECKOro JABWKEHUSA. PaBHOMEpHOE HpSAMOJIUMHENHHOE
nBmxeHue. HepaBHoMepHOe npsiMonnHENHOE NBHKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJIMHENHHOE JBHkeHue. (CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrora oOparieHus.
JIuneriHas v yrioBast CKOpocTHu. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepsoiii 3axk0H Hprorona. Bropoi 3axkon Herotona. Tpernii 3axkon HeroToHa.
[IpyuHIMN CyNIepIIO3ULUH CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOSI, IPYTUE BBl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TITOTEHHs. Y CKOPEHHE CBOOOIHOTO
nageHus. Jlwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpy3Ku.

PaBHOBecue MarepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJA € 3aKPEIVIEHHON OChI0 BpameHusi. MOMEHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3menenue umiynbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrocTH,
Tpenus. CBsA3b S3HEpTuM U padboTsl. [loTeHIMaNbHas HEPrus Tena, MOIHATOTrO Hal
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprus cxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0 KHHETMYECKOM DHEPTHH. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

OTCYETA.



o ok~ W

9.

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

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalOnronenue 1BM>KEeHHs Tela IO OKPYKHOCTH.

Hab6mronenne MexaHn4ecKuX sSIBIICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHUS TeJla OT MAcChl TeJla U JIEWCTBYIOLIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOICHCTBUH TEII.

CoxpaHeHre UMITYJIbCa PU HEYNIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbCca NPy a0COIIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabOnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPrUuu PpHU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPIUU NIPU ABMKEHHUH TeEJIA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWUIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIapUKA UIIH TETIEHKKH.

OrnpeneneHue CpelHel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBUXKEHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HavaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUSA CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)XKCHHUH Tela
M0 TOPU30HTAIILHON MTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI YNPYTrOCTH TMpH TMOABEME TIpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.
11. 3ydeHnue 3aKkoHa COXpaHEHUS YJHEPTHUH.
Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebatenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUI: TIEPUO/,
4acToTa, aMIUIUTyAa. MareMaTU4eCcKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPrUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
Mexanunyeckue BOJIHbI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenne koseO0aHWil Ten MO JEWCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BRIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KOJeOaHWW MaTeMaTHYECKOro
MasTHUKA.
Omnpenenenue 4acToOThl M MEpUoa KoJIeOaHH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. HVccnenoBaHue 3aBUCHMOCTH MEpUOIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA

OT Macchl Irpysa.
5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoJeOaHHid
IIPY’>KMHHOTO MasATHUKA OT MAcChI I'Py3a U KECTKOCTH NPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 110JI¢ U JJIEKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
DIIEKTPOMArHuTHBIX BOJH. llIkana 3yeKTpoMarHuTHBIX BOJIH. lcmons3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

S



OnekTpoMarHutHas npupoaa cera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsAmosmHerHOe
pacnpoctpanenue cBera. 3atMenus: Connina u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mperaomyieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTudeckass cucrema. Bin3opykocTs H
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Cnoxkenue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cpera.

OnTryecKkuil CBETOBO/I.

Xox mydeil B coOuparonieil JinHs3e.

XOJ Iy4yer B pacCEeMBAIOIIEH JINH3E.

[Tomydyenune n300paxeHu C TOMOIIBIO JTMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moaensp ria3za.

11. Paznoxxenue 6eoro cBera B CeKTp.

12. [lomy4yenune 6emoro cBeTa MpH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HMccnemoBanue 3aBHCHUMOCTH yTJIa OTPaXKEHHSI CBETOBOTO Jiydya OT yrIJja
naJIeHuUs.
N3yuyenue xapakTepucTuK n300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUSI Ha TPAHUIE «BO3IYyX—CTEKIIO».
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4. TlomyuyeHnue n300pa’kKeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparomei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITBI MO BOCHPHUATHIO I[BETA MPEIMETOB NPU MX HAOIIOJIEHUHU dYepes
[[BETOBbIE (DUIIBTPHI.

KBanToBbI€e siBJICHHS.

Omneitel Pe3epdpopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera atoMmoM. KBaHTel. JInHeH4YaTsie CIEKTPBHI.

PanunoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxTtuBHbIE
npespamenns. [lepron momypacmnasga aTOMHBIX SAED.

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M >HeEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX H3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOEHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI pUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HalGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paaroakTUBHOTO GoHA.

IToBTOPUTEIHLHO-00001IAKO U MOIYJIb.

[ToBTOpUTENHEHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUEHUHU BCETo Kypca (U3MKH, a TakKe IS MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUEOHBIN MpeamerT.

IIpy M3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBJIICHUNM TPHUPOABl M TEXHHUKH, OBJAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUS, TPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIN XApAKTEp JAHHOTO pa3jeiia peannu3yercs
32 CY4€T TOTO, YTO OOydYaromuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYECHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3nYecKue SIBICHUS B OKPY’KAIOIIEH MIPUPOJIEC U MOBCEIHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATHh HayYHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB
SHEPrMHU HAa OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKIKOYAET HAKCHEPUMEHTAIbHOE
uccienoBanue o0oOIarmero xapakrepa. Moaynb 3aBepliaercs MPOBEICHHEM
JMATHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTAaTOB.

B pesynbrare nzyuenus pU3UKU HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs

y oOyuaronierocs 0yayT copMHUpOBaHbBI CIECIYIONINE JIUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

- IPOSBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3nUeCcKOl HAyKU;

- IGHHOCTHOE OTHOIIEHUE K JOCTIKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHM
bu3uku;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTU4eCKOro BOCIIUTAHMSL:

- BOCIIPHUSITHE ACTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HaHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTMM, BAKHEMIIEH COCTaBIAIOIICH
KYJbTYpBIL;

- pa3BUTHE HAay4YHOU JIFOOO3HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NS TENbHOCTH;

5) ¢opvmupoBaHus  KYJbTYPbI 3I0POBbSI M  JIMOIMOHAJIBLHOIO
0J1aronoJIy4ns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MACHOr0 MOBEACHUS Ha
TPaHCHOPTE, HA JIOpOrax, C 3JIEKTPUYECKHM W TEIJIOBBIM O0OPYJOBAaHUEM B
JIOMAlTHUX YCJIOBUSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa peQIIeKCUH, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYyroro YeJIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE€ B PEUICHWH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (U3NISCKHUX
3HAHUM;

e - HHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a1ad B
obylacTi OKpy’Karolel cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH HX
BO3MOJKHBIX TTOCJICACTBUI VISl OKPY’KAIOLIEH CPeIbl;

e - OCO3HaHME TJI00ALHOIO XapaKTepa SKOJOTHMUECKUX MpOOIEeM M MyTeu ux

pelieHus;

e §8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHUAJBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHUCTBUU MPU BBINOJHEHUM HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTHUX;

e - TIOBBIIIEGHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 IPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (HOPMYITHPOBATH
U7IeU, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTU
(duzuKy;

e - IUIAHMPOBAaHHE CBOErO0 PA3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JIEUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX TJI00aJIbHBIX MOCJIEACTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHMS MpOTpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO
oO1miero o6pazoBanusi y o0ydarorierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIFOYAIOIIKE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICUCTBUS,  PETYISTHUBHBIC
YHUBEPCAIbHBIC YICOHbIE TCUCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble JJornyeckue 1elicTBUA:
e BBIABIATh W XapaKTEPU30BATh CYIICCTBEHHBIC TPHU3HAKH OOBEKTOB
(s1BICHMIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3HUECKHUX
SIBIICHUH W MPOIIECCOB, JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIFOUCHUN, BBIBUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJINYUH,;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOU (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHe 1eiiCTBUSA:

MCITI0JIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKUl HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
ABJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

NPOrHO3UPOBATh BO3MOXKHOE  JlalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEATNOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHPOpPMAIIMU WIH JaHHBIX C yYETOM TPEJIOKCHHOH yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHNUS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMU W WUIFOCTPUPOBATh peEIlacMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYyXJCHHS y4eOHOro maTepualia, pe3yiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TIOJJICP’KaHUe
OJ1aroke1IaTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MTO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHIUBUIYyAIbHOW paboThl MpU PEHICHWH KOHKPETHOM (U3UUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPAaBJICHUIO W KOOPAWHHUPYS CBOM JIEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryiasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYalUSX, TPEOYIOIIMX
TS penieHus] GU3NYeCKUX 3HAaHUH;

OpHUEHTHUPOBAThCS B  PA3NIMYHBIX MMOAXOAAX MPHUHATHS  PEIICHUN
(MHIMBUAyaIbHOE, TPUHATHE PEHICHUS B TPYIIE, MPUHATHE DPEIICHUN
rpynmnoi);

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM pelieHUs PU3NISCKON 3a/1aun HITH
IUTaHa HMCCIEAOBAHUSA C y4ETOM HMEIOUINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHIKEHHSI)  PE3yJIbTaTOB
JeSITEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHECHUS
(U3UYECKOr0  HCCIEOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYJAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHUH GU3HUECKUX 3a7a4 WU
B YTBEPKJACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPaBO JPYyTOro.



INPEAMETHBIE PE3YJIBTATBI

K koHIly o0yueHus B 7 Kjacce MpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJI30BAaTh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHSI,
HaAOJIOICHUE, DKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPUS, PaBHOJCHUCTBYIOIIAS
cwna,  gedopmanms  (ympyras, — IUJIacCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBieHus (auddys3us, TErIoBOE IBUKEHUE YACTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWJKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aUMOJICHCTBHUE TEJI, PABHOBECUE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepeaada JaBJeHUS TBEPJABIMU TeEJIaMH, >XUIAKOCTIMH U
razamy, armMochepHoe JaBliCHHE, TIUIABaHUE TeJl, MPEBpAILCHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBJIICHHE U3YYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpY’KalolleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBIICHUS B TMPUPOJE:
MPUMEPHI JBIKCHUS C PA3IUYHBIMUA CKOPOCTSAMH B KUBOW M HEKHUBOU
npupoje, JACUCTBUE CHJIBI TPEHUS B NPHUPOJAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHHUE PHIO, phluaru B
TeJie YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1auy B YU4eOHYIO,
BBIJICIIATH CYIICCTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SBIICHUN;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS
¢duznyeckre BeIUUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tela, Cujla TPEeHUs, AaBieHHEe (TBEPAOro Teila, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHUJIA, MEXaHUYecKas pabdoTa, MOIIHOCTb, IJICHYO CHJIBI,
MOMEHT CWIbl, KO3(p(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYECKas W TMOTEHIHAIbHAs DHEPTusi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MYECKUH  CMBICT  HUCIHOJIB3YeMBIX  BEIIUYWH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJUTH (HOPMYJIBI,
CBS3BIBAIOUIUE JAHHYIO (PU3MYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIMYUUH;
XapaKTepHu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS W TIPOIIECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CUi (BIIOJIb OJHOM MpsMON), 3akOH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBecHs pbryara (0J0ka),



«30JI0TOE€ MpPaBWIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3agadyd B 1—2 NEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHUE
BEJMYUHBI B ()OPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKO BEIUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJWUTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUU WU
(bu3HIecKuX CBOWCTB TEN: dbopmyIrpoBaTh MIpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOT0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATH MPSAMbIE H3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH TMOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIIOJIB30BAaHUEM IMPSAMBIX H3MEPEHHMH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHUS TEJl, CUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUM paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NOpeUIOKEHHBIX TaOnull U TpaduKoB, JAeiIaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMUSI;

NPOBOJNTH KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAIKHUBAIOIIAs CHJA, JeicTByromas Ha
HOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNEe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUU: TIpH
BBITIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAU€HNE UCKOMOW BEJIMYMHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE30MMaCHOCTH NP padoTe ¢ 1ab0pPaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3NYECKHUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  HMHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBECHHSI B OKpY Kalollel cpee;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMAIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

WCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO
aUTEepaTypy  (PHU3MYECKOro  COAEpIKAHMS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl ceTu VIHTepHeT, BIaAeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MIECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JenaTh KpaTKue COOOLIEHHsI O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIECIOBAHUN pachpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajavyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

WCTIO0JIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIIMYECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACHIIMIEHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y ADJICKTPUKH, TTOCTOSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pas3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAaUYWBAHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TeJl, B3aUMOJICVCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECUCTBUE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
M0 ONHUCAaHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DU3UYSCKUX  SBJICHUH B
OKpY’)XKalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, wu3nydyeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JUIS JKM3HM Ha
3emiie, ONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3HUYCCKHUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(uznyeckre BeNUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeJbHAs TeIUIoTa IMapooOpa3oBaHUsl, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHBI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHWCAHUM MPABWIBHO TPAKTOBATh
¢bu3nYecKuil CMBICT HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBJICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUU
CTpOEHUs BEIleCTBA, MPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa 1715 yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs] JHEPruu, IIPpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMICTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrHYecKux
miaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIBb3Yysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIOBUSL 3a/la4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOouMble Al €€ pelIeHHs, NPOBOAUTH PACYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU T[OMOIIH
(U3NYECKUX METOOB, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IIPOBEPSAEMOE  IPEAIIONIOKEHNE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIEN0BAHMSA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHUS U
HarpeBaHWs TpPHU U3IYYEHUH OT IBETa M3Tydaromiel (MOrJIONIAroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IOCTOSIHHBIX MAarHWUTOB, JCHCTBUSA
MAarHuTHOTO MOJII HAa MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXd, CHJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHHIl  (3aBHCHMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  I[POBOJIHHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Clenys MNPeIoKEeHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM HUCCIET0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BENUYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATh H3MEpPEHUs, COOMpAaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBax (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenen ¢ MociaeAoBaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AJIEMEHTOB JIEKTPUUECKUX LIEeTIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUM B IOBCEJIHEBHOM
KU3HU JUIs1 oOecrieueHns 0€30MacHOCTH NP OOpallleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMM  (QU3NYECKOrO COAEpKaHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOJTHUTENBHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTepHET, BiIaeTh NpuEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
o6o6mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOUYHUKOB (HU3UYECKOTO
COolepKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM HUCCIEAOBATEIbCKOW NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJIEVICTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3perniarb KOH(IUKTHL.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEITLHOCTh MEXAaHWYECKOTO NBIKCHHS, JehopMarius
(ympyras, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PABHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U VYJIbTPA3BYK, IJIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUs W TMOTJIOIIEHUs, aibda, OeTa- U raMmma-u3aydeHus,
W30TOIIBI, IIEPHAS] SJHEPTETHKA;

pazniuuath SBJIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peaKTUBHOE JABI)KEHHE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHUE OeJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3JTyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YUYEHHBIX (U3MUECKUX  SBICHUN B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3ndeckue SBICHUS B IMPHUPOJIE:
MPWINBBI U OTIIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTMYECKOE JEHCTBHUE BHUJIUMOTO,
yabTpaduOJIETOBOTO W PEHTTCHOBCKOIO M3JIYyYEHHMM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3IyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM TMEPEBOJAMUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIDKEHHH, YCKOpPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tella, HUMIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs OJHEPrus Tea,
MOJHSTOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEprus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KosueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMJICHUS CPE/bl), IPU OMUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEJTUYHH,
0003HAaYeHUsI U EIWHULBl (PU3HYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHIUI CYNEPHIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHUSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOr0 U MacCOBOTO YHCEll



IpU SJCPHBIX PEAKIUIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMnopod Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3allUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHMBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEHINTh MPH TOMOIIU
(U3NYECKUX METOOB, HCIOJIb3ysl OMNHCAHUE HCCIIEOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABHIBHOCTh IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUS, JIeaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢bu3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryuU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJ€OAHUH, NPAMOJIMHEMHOE PacCPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, M3YYEHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB H300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENBHO CcOOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBATH BHIBOIBI;

MPOBOANTH TP HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAYeHHEe U3MepAeMON BENIMYMHBI ((POKYCHOE pPACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuTeNnbHOro Mprbdopa);

MPOBOJUTh HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEepuoja
KOJIeOaHM MaTeMaTHM4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpaK€HUs CBEeTa OT yrIjla MAaJeHUs W yria IpeioMJIeHHUs OT yIJia



NajJieHus): IUJIAaHUPOBATh HCCIEIOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BEIWYUH B BHUAEC TaOJIUIl U T'padUKOB, JeiaTh BBIBOJBI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWia CcOOMparoIie JMH3bL, PaJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUs, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHWE BEIMYMHBI U aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TIOTPENIHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBIE NPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI JACHCTBUS HW3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIHIOMETp, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH H  HEOOXOoauMmble (pu3myeckue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHUE CXEeMbl s
MOCTPOEHUS N300PAKEHUI B TNTOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O  MpHUMEpax)
NPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUH B IOBCEIHEBHOM
KU3HH U1l obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMalMi Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3a/laHUi HAY4YHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3NYECKOrO  COJAEPKAHMS, CIPABOYHBIE MaTEpHAJIbI,
pecypcesl cetu MHTepHeT, BiiafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3ybTaThl IPOSKTHOM WM UCCIIEI0BATEbCKON
NEATEIbHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanne | KosmuecTBo IIporpammuoe OcHOBHbIE BUJIbI Hcnons3oBanue
/1 pa3liesioB U TeEM 4acoB co/iepKaHue NEeATENbHOCTU obopynoBanus Releon
y4eOHOro 00yJaroIIXcst ueHnrpa «Touka
peaMeTa pocTa»
Paznen 1. @u3uka v ee poJib B IO3HAHUHU OKPY/KAKOIIEr0 MUpPa
1.1. | ®uzuka — HayKa o 2 ®usuka — Hayka O | BeiiBienue pazimnunii | O3HaKOMJIEHUE C
MpUpoJe pUpOJE. SABnenus | Mmexay ¢dusnyeckumMu U | nudpoBoi
IPUPOJIBI. Pu3NYECKNE | XUMHUYECKUMHU nabopaTtopuei.
SABJICHUS: MEXAHUYECKHE, | IPEBPAILICHUSIMH.
TEIJIOBEIE, Pacno3naBanue u
3JIEKTPUYECKHE, Kiaccuduxanus
MarHuTHBIE, CBETOBBIE, | PU3NUECKUX SIBJICHUU:
3BYKOBBIE. MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUUYECKUX,
MarHUTHBIX U CBETOBBIX.
HabGmronenue u omnucanue
(bU3UYECKUX SBJICHUM.
1.2. | ®dusnueckue 2 ®duszuueckue  BeaWYUHBL | OnpeaeneHue 1ieHbI | JInHelka, JIeHTa
BEJINYMHBI N3mepenne  ¢uznueckux | aeineHus IIKaJIbl | MEpHAs,
BEJINYUH. duznyeckue | U3MEPUTENHHOTO TPUOOPA. | U3SMEPUTEIbHBIN
npubopsl.  [lorpemnocts | U3mepenue JIMHEVHBIX | UAIIMHAP, TEPMOMETP,
VU3MEPEHUM. pa3MepoB TeN U | JaTYUK TEMIEPATypPHI.
MexayHapoHasi CUCTEMA | IPOMEKYTKOB BPEMEHU C
€JMHULL. YY4ETOM  IMOTPEHIHOCTEM.
Wzmepenue o0BEMa

JKUJKOCTH UM TBEPAOIrO




Tena. HN3mepenue
TEeMIEPaTyphl npu
TTOMOIIIHN YKHJIKOCTHOT'O
TEpMOMETpA U JaTUUKA
TEeMIIEPATYPHI.
BrinonHeHne TBOpYECKUX
3aJlaHuN 1o ITIOUCKY

CIIOCOOOB U3MEpEHUS
HEKOTOPBIX  (PU3HUYCCKHX
XapaKTePUCTUK,
HaTpumep, pa3MepoB
MaJIbIX
00BEKTOB (BoJIOC,
IIPOBOJIOKA),  yAAJIEHHBIX
00BEKTOB, 0OJIBIINX
pPacCTOSIHUM, MaJIBIX
MIPOMEKYTKOB ~ BPEMCHH.
OO6cyxaeHue
IpeIaraeMbIX CIIOCOOOB.
1.3. | EcTecTBeHHO Kak ¢usuka u apyrue BreiaBrkeHue TUIIOTE3,
HAyYHBIN METO]T €CTECTBEHHBIC HAYKH OOBSCHAIONINX MTPOCTHIE
MO3HAHUS U3yYaroT IPUPOY. SIBJICHUSI, HAIIPUMED:

EcrecTBeHHOHAy4YHBIN
METO/I TIO3HAHMUS:
HaOII0CHUE, IIOCTAHOBKA
HAy4HOTO BOIPOCA,
BBIJIBHDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUTIOTE3, OOBSICHCHHE

- nouemMy
OCTaHaBJIUBACTCS
JBUKYIIEECS

10 TOPHU30HTAIBHON
MMOBEPXHOCTH TETIO;

— T1Oo4YeMy B JKAPKYIO
TOTO/1y B CBETJIOW OAEK]IE




Ha0JIF0/1aEMOT0 SBJICHMS.
Onucanne GuU3nUECKUX
SIBJICHUU C TIOMOIIIBIO
MOJIeNIeH

MPOXJIAJHEN, yeMm B
TéMHOU. [Ipennoxenune
Croco0oB MIPOBEPKHU
TUIIOTES.

IIpoBeneHue
HCCIIEIOBAHUS 1o
MPOBEpKeE KaKo-mbo
TUIOTE3BI.

[TocTpoeHne mpocTenInX
Mozener GU3NIeCKUX
SABJICHUI (B
PUCYHKOB  WJIU
Harpumep
MaJicHue
PSAMOJIMHENHOE
pPacIpOCTPAHEHUE CBETA

BH/JIC
CXEM),

MpeaIMeETa;

Hroro no pazaeny
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Pa3znean 2. IlepBoHayaibH

bI¢ CBCICHUA

0 CTPOCHHUH BeHIECTBA

2.1 | Crpoenue
BEIIECTBA

1

Ctpoenue BEIIIECTBA:
aTOMbl M MOJEKYJIbl, HX
pa3MepBhl. OnbITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE
BEILIECTBA.

CTpOCHUE

Habmronenue
UHTEpIpeTanus
CBUICTEIIHCTBYIOIINX
aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BELIECTBA!
ONBITBI C PACTBOPEHUEM
pa3IMyYHBIX BEIIECTB B
Boje. OieHka pa3MepoB
aTOMOB U  MOJIEKYy1 C
UCIIOJIb30BaHUEM
dbotorpadui,

u
OITBITOB,

00




MOJIYYCHHBIX HAa aTOMHOM
CHUJIOBOM MHUKPOCKOTIE
(ACM) - nabGoparopHas
pabota no teme: «O1eHKa
TUaMeTpa aToMa METOIOM
pAIOB (C UCTIOJIb30BAHUEM

dboTorpaduii)y.
Omnpenenenue  pa3smMepoB
MaJIbIX Tell.

2.2 | JIBwkeHue u JIBrmxeHue yactun | Habmonenue u | Komnerorep,
B3aUMOJIEHCTBUE BELIECTBA. CBsi3b | OOBsSICHEHHE MUKPOCKOIT
YaCTHI] BEIIECTBA CKOPOCTHU JBUKEHUSI | OPOYHOBCKOTO JIBUKEHHS | OMOJIOTUYECKUH,

YacTULl C TEMIepaTypoil. | U sBIeHUS AUPPY3UH. | KA MOJIOKA,
bpoynoBckoe aBmxkenue, | [IpoBenenue U | pa30aBIEHHOIO
mudy3us. OOBSICHEHHE ONBITOB 10 | BOAOK.
BzaumoneiicTBue yacTull | HAOMIOJAEHUIO TEIUIOBOIO
BEILIECTBA: MPUTSHDKEHHE U | pacIIMpeHus ra3os.
OTTaJIKUBaHUE. [IpoBenenue u
OOBSICHEHHE ONBITOB 110
OOHapPyKEHUIO 970
MOJIEKYJIIPHOTO
OPUTSKEHUS U
OTTaJKHUBAaHUSI.

2.3 | ArperarHble ArperatHeie  cocrosiHuA | Onucanue (c
COCTOSIHUS BELIECTBA! CTPOEHHUE | UCIIOJIb30BAHUEM IPOCTHIX
BELIECTBA ra3oB, KUJIKOCTEH U | MOJieseh) OCHOBHBIX

TBEPABIX paznuuuii B CTPOCHHH
(KpUCTAJUTMYECKUX)  TeJl. | Ta30B,  KUAKOCTEH U
B3auMocBs3b Mexay | TBEpAbIX Tesn. OObsicCHEHHE




CBOWMCTBAMM BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM
ctpoerreM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM
Bogr.

MaJIOU C)KUMAEMOCTH
JKHAJIKOCTEM H  TBEPIBIX
TE, 0O0IBIION
CKUMAEMOCTH ra3oB.
OObsicHEeHHE COXpaHEHUs
dbopmbl TBEPABIX TEN U
TEKy4eCTH KUJKOCTH.
[IpoBenenue OTIBITOB,
JIOKa3bIBAIOIIMX, YTO B
TBEPAOM COCTOSIHUU BOJbI
YacTUIIBl  HAXOIATCA B
CpeIHEM Jajiblie IPYr OT
Ipyra (TIOTHOCTH
MEHBIIIE), YEM B KHUIKOM.
YcraHoBIIeHHE
B3aUMOCBSI3U

O0COOEHHOCTSIMU
arperatHblX  COCTOSIHUU
BOJIbI U CYIIECTBOBAaHUEM
BOAHBIX opranuzMoB (MC
— Ououtorus, reorpadusi).

MEXKITY

Wroro no pazueny 5

Pa3nen 3. JIBukeHHe U B3aUMOJIelCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnndeckoe nBwxkeHue. | cciaemoBanue [IItaTus

JIBOKCHUE PaBHomMepHOE U | PABHOMEPHOI'O JIBUKEHUS, | Ta0OPATOPHBIH,

HEpPaBHOMEPHOE onpeiesieHne €ro | MexaHn4JecKas
JIBUKEHUE. CkopocTs. | npu3HakoB. HaOmrogeHue | ckambs, Opycok
CpenHsisi CKOpPOCTh TPHU | HEPAaBHOMEPHOTO JIEPEBSIHHBIM,
HEPAaBHOMEPHOM JIBIDKCHHSI U ONpEJIeNICHUE | DJIEKTPOHHBIN




JNBW>KEHUH. Pacuér nmytu u
BPEMEHU JIBUKCHHUSL.

ero OTJINYHMN OT
PAaBHOMEPHOI'O JBUKECHUSI.
Omnpenenenue  CKOpOCTH
PAaBHOMEPHOI'O JIBUKEHUS
(mapuka B KHUIKOCTH,
MO DJIEKTPUYECKOTO
aBTOMOOMJIS 5 T.1.).
Onpenenenue cpenHei
CKOpPOCTH CKOJIb)KEHUS
Opycka WM IIapuKa II0
HAKJIOHHOM  TIJIOCKOCTH.
Pemenne 3a7a4 Ha
onpeiesieHne MyTH,
CKOPDOCTM UM  BpEMEHU
PAaBHOMEPHOI'O JBUKEHUSI.
Ananms rpadukoB
3aBUCUMOCTH  NYTH W
CKOPOCTH OT BPEMECHH.

CEKYHIOMED C
TaTYNKAMH,
MarHUTOYTPaBISIEMbIC
TePKOHOBBIC JTATYHKH
CeKyHIOMEpa.

3.2

Nnepuwms, macca,
IJIOTHOCTH

SABnenue wHepuu. 3aKOH

WHEPIIH.
BzaumopericTBue Tl Kak
MIpUYNHA W3MEHCHUS
CKOPOCTH JBHMXKEHHS TEJI.
Macca KaK Mepa
WHEPTHOCTHU Tena.
I[InoTHOCTB BEIIECTBA.

CB35b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
€IUHULIE 00BéMa

OObsicHeHUE u
MIPOTHO3UPOBAHUE

SIBJICHUI, 0OYCJIOBIIEHHBIX
VHEPLUEN, HAIIPUMED, YTO
MPOUCXOUT npu
TOPMOKEHUU WJIH PE3KOM
MAaHEBpE aBTOMOOWIS,
noyemMy HEBO3MOXHO
MTHOBEHHO  TIPEKPATUTh
JIBIDKCHUE Ha BEJIOCUIICIC
WIM caMoKaTe U T. .

HaGop Ten pasHoi
MaccChl, JJIEKTPOHHBIE
BECHI, MEH3YpKa.




BCIICCTBA.

IIpoBenenne wu  a”anus
OTIBITOB,

JIEMOHCTPUPYIOIIUX
M3MEHEHUE CKOpPOCTH
JIBUKECHUS Tena B
pe3yabTrare JIEeUCTBUA Ha
HETO IPYTUX Tell.
Pemenue 3aza4 Ha

ompeiesIeHe Macchl Tela,
ero o0bémMa M TUIOTHOCTH.
[IpoBenenne u  aHAIU3
OTIBITOB,
JEMOHCTPUPYIOLIUX
3aBUCUMOCTh M3MEHEHUS
CKOPOCTH Tela OT €ro
MaccChl pu
B3aMMOJICICTBUH TeJl.
N3mepenue Macchl Tena
pPa3IMYHBIMU  CITIOCOOAMU.
OmnpeneneHue TMIOTHOCTH
Tena B pe3yJbTare
U3MEPEHUSI €r0 Macchl U
o0BéMa.

Cuna Kak xapakTepUCTHKA
B3aUMOJICCTBUS
Cuna ynpyroctd u 3aKOH
I'yka. U3mepenne cuibl ¢
NOMOIIBI0 JUHAMOMETPA.
TATOTEHUS

Cuna. Buaber cun

SIBienue

N3yuenne
B3aUMOJIENUCTBUS KakK
MIPUYHHBI U3MEHEHUS

CKOPOCTH Te€Jla WU €ro
nedpopmanuu. Onucanue
peanbHbIX CUTYallU1

[Iratus,
JINHEHKA,
OJMHAKOBBIX

HEpACTsHKUMAs,
JINHENKA




cuna  1Tokectn.  Cuma
TSKECTHU Ha IPYTHUX
miaHerax. Bec  Tena.
HeBecomocth. Croxenue
CWJI, HAIPaBJICHHBIX IO
OIHOM IIPSMOM.
PaBHOzencTBYIOIIAs CHII.
Cuna Ttpenusi. Tpenue
CKOJIbKEHUSI U  TpPEHHUE
nokosi. TpeHue B mpupo/ie

N TCXHHKC.

B3aUMOJCUCTBUS TEI C
MOMOIIBI0O  MOJEJEeH, B
KOTOPBIX BBOJIUTCS
MOHSATUE U H300paKEHUE
cwibl. HM3ydeHune cCHIIbI
YIPYTOCTH.
HccnenoBanue
3aBUCUMOCTH CHJIBI
YIOPYTOCTU OT YIJIMHEHUS
PE3UHOBOTO WIHYpa WIH
MPY>KUHBI (C MOCTPOECHUEM
rpaduka). Ananuz
MIPAKTUYECKUX CUTYyallHi,
B KOTOPBIX MIPOSIBISETCS
JEWCTBUE CUJIBI YIIPYTOCTH
(ynpyroctb MsA4a,
KPOCCOBOK, BETOK JepeBa
U Jp.). AHaIU3 CUTYalUi,
CBSI3aHHBIX C SIBJICHHEM
tarotrenusi. OObACHEHHE
OpOUTAIIBHOTO  JIBUKEHUS
IJIAHET C UCIIOJIb30BaHUEM
ABJICHUSI  TATOTEHHUS W
3aKOHA WHEPLHH.
N3mepenue Beca Tena ¢
MOMOIIBI0 JTMHAMOMETDA.
O6ocHoBaHue ATOTO
criocoba U3MEPEHUS.
AHann3 U MOJICTMPOBAHUE

U3MepUTeIbHAS,
JTUHAMOMETD; IITaTHB
C KpemexoMm, Habop

MIPYXKHH, Habop
I'PY30B, JIMHEWKA,
JTMHAMOMETD;
JICPeBSIHHBIN  OpYCOK,
Habop IPY30B,
MeXaHUYecKas

CKaMbi, TMHAMOMCTP.




SABJICHUS HCBCCOMOCTH.

DKCHepUMEHTAIBHOE

MOJIyYeHHE npasuia
CIIOXKEHUS CHIL,
HaIpaBJICHHBIX BJI0JIb
OIHOU MIPSIMOMU.

OnpenenieHue BEIUYUHBI
PAaBHOJICMCTBYIOIIECH CHIL.
N3ydyeHue cuibl TpeHUA
CKOJBXEHUS M CHJIBI

TpEeHUS TOKO4.
HUccaenoBanune
3aBUCUMOCTH CHYJIBI

TPEHUs OT CWJIbI JABJICHUS
U CBOMCTB  TPYLIHUXCS
MIOBEPXHOCTEN.  AHanu3
MPAKTUYECKUX CHUTYALHMH,
B KOTOpPBIX MPOSIBISETCA
JNEUCTBUE CUJIbl TPEHUS,
UCIIOJIB3YIOTCS  CIIOCOOBI
e€  yMEHbUICHUS  WIH
yBelWYeHUs (KaraHue Ha

JBDKAX, KOHBKax,
TOPMOKCHHE aBTOMOOWIIS,
HCIIOJIb30BaHUC

MOJAIINITHUKOB, INIaBaHHE
BOJIHBIX KUBOTHBIX H JIp.).
Pemenne 3aja4 C
HUCIOJIL30BAaHUEM




dbopmyn s pacuéra
CWJIBI  TSDKECTH,  CHIIBI
YOPYTOCTH, CHUJIBI TPEHHUSI.

Hroro no pazaeny
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Pa3nen 4. JlaByieHue TBEP

JbIX TeJ, sKHAKOCTEH U ra3on

4.1 | laBneHue.
ITepenaua
JIaBJICHUS
TBEPABIMU
TeJIaMu,
KUJKOCTSIMU |
razamu

3

JaBiieHue. CrocoOmI
YMEHBIICHUS u
YBEIIMYCHUS JABJICHUSI.
JlaBnenue rasa.
3aBUCUMOCTh  JaBJICHUS
rasa oT 00BEMa,
temneparypel. llepenaua
JaBJICHUS TBEPABIMU
TeJIaMH,

JKUOKOCTIMHU UM Ta3aMHu.
3akoH [lackajs.

AHamu3 u  0OBsCHEHUE
OMNBITOB U MPAKTUYECKUX
CUTyallMii, B  KOTOPBIX
MPOSIBIISIETCS cuia
nasiaenus. (OOocHOBaHHE
CIIOCOOOB YMEHBIIICHHUSI U
YBEIIUYEHUS]  JaBJICHUS.
N3ydyeHne  3aBUCUMOCTH
JIaBJICHUs Ta3a OT 00BbEMa
u TEeMIIEPaTyPhI.
N3yuenne ocoOeHHOCTEH
nepenayu JABJICHUS
TBEPIBIMU TEJIaMH,
KUIKOCTAMU U Ta3aMH.
O6ocHOBaHUE
pE3YyIbTAaTOB OIBITOB
OCOOCHHOCTSIMU CTPOEHUS
BEIleCTBA B TBEPIOM,
XKUJKOM M Tra3000pa3HOM
COCTOSIHUSIX.
DKCIIEpUMEHTAIBHOE
JI0OKa3aTeIbCTBO  3aKOHA
ITackansa. Pemenne 3amau
Ha  pacy€r  JaBJECHUS




TBEPIOIO Tea.

4.2

JlaBrenue
KHIKOCTH

3aBUCHUMOCTb  JaBJIICHHUSA
KUJKOCTU OT TIyOUHBI.
IIneBMaTnueckue
MAaIlIUHBI.
I'mppocratnueckui
apagokc.
Coobmiaromuyecst COCyIbl.
I'mnpasnuueckue
MEXaHU3MBbI.

UccnenoBanne
3aBUCUMOCTH  JaBJICHUS
KUJKOCTH OT TIyOUHBI
MOTPYKEHUSI U TUIOTHOCTH
xunkoctu. HaGmronenue u
o0BsSICHEHHE
THIPOCTATHYECKOTO
napajokca Ha  OCHOBE
3aKOHa [Tackauns.
N3yuenune
COOONIAOIINXCS COCY/IOB.
Pemenne 3amau Ha pacuér
JTABJICHUS YKUJIKOCTH.
OObsicHEeHMEe  NpUHLUIA
JIEUCTBUS
TUAPABIMYECKOTO Mpecca,
MMHEBMATUYECKUX MAIIIHH.
AHamu3z u  0OBsCHEHUE
MPAKTUYECKUX CHUTYaIIHH,
JEMOHCTPUPYIOLIUX
MPOSIBJICHUE JABJICHUS
JKUJKOCTH W 3aKOHa
[Tackans, HAIIpUMeED
MPOIIECCOB B OpraHU3Me
py ri1yO00KOBOAHOM
Hpipsaauu.

JlaTumk
IITAaTUB,
€MKOCTb,
JINHEUKA.

TaBJICHUS,
pabouast
TpyOKa,

43

AtmocdepHoe
JIABJICHHE

AtMmochepa 3emun
atMoc(hepHOe  JIaBJICHHE.

DKCIIEpUMEHTAIBHOE
oOHapy»XeHHe




[TpuumHbBI CyIIIECTBOBAHUS
BO3JIYLITHOM 000JI0UKHU
3emiu. OnbIT
Toppruuemm. W3mepenue
aTMOC(EpHOTro JTaBJICHUSI.
3aBUCUMOCTD
aTMOC(EepHOro  JTaBJICHUS
OT BBICOTHI HaJ YpPOBHEM
mopsa.  IlpubGopsr  mns
U3MEpEeHUsT aTMOCHEpPHOTO
JaBJICHUSI.

aTMOC(EPHOTO JTaBJICHUS.
AHaIM3 W OOBSCHCHHE
OMBITOB U MPAKTUYECKUX
CUTyalluii, CBSI3aHHBIX C
JIelcTBUEM aTMOC(EepHOro
napineHus.  OObscHeHHE
CYIIIECTBOBAaHMS

atMochepbl Ha 3emie u
HEKOTOPBIX IUIAHETaX WIIU
€€ OTCYTCTBUS Ha JIPYIuUx
IJIaHeTax u Jlyne.
OObBsicCHEHHE  HW3MCHECHUS
IJIOTHOCTH aTMoc(depbl ¢
BBICOTOM M 3aBHUCHMOCTH
aTMOC(EepHOTro  JaBJICHUS

OT  BBICOTHL.  Perienue
3a1a4 Ha pacuér
aTMOC(hEpHOTr0 JIaBJICHHUS.
N3yuenue yCTpPOUCTBA
OapoMeTpa-aHepoua.
4.4 | JletictBue JlelicTBUE KMJAKOCTU U | DKCIEPUMEHTAIBHOE JlnHamoMeTp, IITaTUB
JKUJIKOCTHU U ras3a raza Ha TOTpYyXEHHOE B | OOHApyXeHHUE  JACHCTBHS | YHUBEPCAIbHBIH,
Ha MOTPYyKEHHOE HUX TEJO. | ’KUJKOCTH MW Ta3a Ha | MEpHBIN HWJIAHAP
B HUX TEJIO BriTankuBarorias MOTPYKEHHOE B HUX TeNO. | (MEH3YpKa), rpy3
(apxumenoBa) cuna. 3akoH | OnpeneneHue UUAJTUHIPUYECKUN U3
Apxumena. [InaBanue ten. | BBITAJKUBAIOIIEN  CHIIBL, | CIENAAIBHOTO
Bosznyxonnasanue. JICUCTBYIOIIEM Ha TEJO, | IVIACTHUKA, HUTb,
IIOrpYyKEHHOE B | IOBapeHHasd COJIb,
JKUJIKOCTh. [IpoBeeHne M | majgodka JUIst




oOCy>XJIeHne OTIBITOB,
JEMOHCTPHUPYIOLINX
3aBUCUMOCTD
BBITAJIKUBAIOIIEH  CHIIBI,
JEUCTBYIOLIEN HA TEJIO

B JKHJIKOCTH, OT 0OBEMa
MOTPYKEHHOU B KUJIKOCTh
yacTh  Tela U OT
IJIOTHOCTH AKUJIKOCTH.
IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIICH  CHUIIBI,
JICUCTBYIONIEM HA TEJIO B
JKMIKOCTH, OT MAcCChI TeJia.

Hccaenosanune
3aBUCUMOCTH Beca Tejia B
BOJIE oT 00BéMa

MOTPYKEHHOM B KHUJIKOCTh
yacTu Teja. Pemenue
3a7a4 Ha TPUMEHEHHUE
3akoHa ~ Apxumena H
YCIIOBUS IIJIaBaHUs  Tel.

Konctpyuposanue
apeomerpa W
KOHCTPYUPOBAaHHUE JIOAKH
51 OIIpe/ICIICHUE eé
IrPy30N0AbEMHOCTH.

MnepeMCcIIrBaHMA.

Hrtoro no pazaeny
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Paznen S. Pabora 1 MOIIHOCTH. JHEPIrUs

5.1 | Pabota u

3

| MexaHndeckas

paboTa. | DKCIIEPHIMEHTAIBHOE




MOIIDHOCTD

MomHoCTE

ONPEAEIIEHUE
MEXaHUYECKON  paboThI
CHJIbI TSKECTU npu
MaJeHUM Tejla W CUJIbI
TpEHUs

npu PaBHOMEPHOM
MEepEeMENICHUN Tejla TO0
TOPU30HTAIIBHOU
TTOBEPXHOCTH. Pacuér
MOIIIHOCTH, Pa3BUBACMOU
npu oAbEME 110
nectuue. Pemenne 3amau
Ha Pacy€T MEXaHHYECKOU
pabOThl 1 MOIITHOCTH.

5.2

IIpocTeie
MEXaHHU3MBbI

IIpocTeie

MCXaHHU3MBI:

pblyar, OJIOK, HaKJIOHHas

ITINIOCKOCTB.

[IpaBuno

paBHOBECHI pbIyara.

[Ipumenenue
paBHOBECUS
0JIOKY.
IPaBUIIO»
KITA
MEXaHU3MOB.
MEXAHU3MBI
TEXHHKE.

IpaBUJIa
ppluara K
«3osoToe
MEXAHUKHU.
IIPOCTBIX
IIpocteie
B ObITYy H

Ornpenenenue BBIMTPBINIA
B cuie MPOCTBIX
MEXaHU3MOB Ha MpPUMEPE
ppluara, TOABMIKHOTO H
HEMOJBI)KHOTO  OJIOKOB,
HAKJIOHHOM  TJIOCKOCTH.
HccnenoBanne  ycinoBus
paBHOBECHS phlyara.
OOHapyXeHHE  CBOMCTB
MPOCTBIX MEXaHU3MOB B
Pa3IUYHBIX UHCTPYMEHTAX
U TIPUCIIOCOOJICHUSIX,

UCIIOIB3YEMbIX B OBITY U
TEXHUKE, a TakXe B
JKUBBIX OpraHu3Max.

Poryar C
KpETUICHUSIMU ISt
rpy30B, HAOOp Tpy30B
j§(0) 100 T,
JTTMHAMOMETD;

MOABUKHBIN u
HETIOABMIKHBIM OJIOKH,
HAaOOp TPy30B, HUTH,
JTMHAMOMETp, IITATUB,
JINHEHKA; IITaTHB,
MeXaHuYecKas

CKaMbsl, OpyCOK ¢
KPIOUKOM, JIMHEMKA,
Habop Ipy30B,
JTUHAMOMETP.




DKCIEpUMEHTAIBHOE

JI0KAa3aTeJIbCTBO
paBeHCTBa  paboOT  mpH
NPUMEHEHUU MIPOCTHIX
MEXaHU3MOB.

Onpenenenue KIIJT,
HAaKJIOHHOM  IJIOCKOCTH.
Pemenne 3aj1a4 Ha
IpUMEHEHNE paBuiia

paBHOBECHUsl pblyara U Ha
pacuét KIIJI.

5.3 | Mexanuueckas 4 MexaHnuueckass 3Heprud. | JKCIepPUMEHTAIbLHOE
SHEPTHUS Kunernueckas U | ONpeACiCHUE W3MEHEHUS
MOTEHIUAJIbHASL DHEPTHUsl. | KHHETUYECKON u
[IpeBpaiienue OJIHOTO | IOTEHI[MAILHON SHEPrUuu
BUJIA MEXaHUYECKOMH | TeJla PU €ro CKaThbIBaHUU
SHEPrUM B JIPYyTrOW. 3aKOH | 0 HAKJIIOHHOMW IUIOCKOCTH.
coxpaHeHusi HHepruu B | DopmyHpoBaHUE Ha
MEXaHUKE. OCHOBE UCCIIEOBAHUS
3aKOHA COXpaHEHHUS
MEXaHUYECKON  DHEPIHUH.
OO6cyxnenue I'PaHUII
MPUMEHHMOCTH  3aKOHa
COXpaHEHHUS SHEPTUH.
Pemienue 3a1a4 c
UCIIOJIb30BaHUEM  3aKOHa
COXpaHEHHUS IHEPTUH.
Hroro no pazaeny 12
Pe3epBHOE Bpemsi 3




OBUIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KITACC
Ne HaunmenoBanune | KonmuectBo [Iporpammuoe OcHOBHBIE BUJIbI Hcnonb3oBanue
n/n pa3zesoB U TEM 4acoB COJIEp>KaHUE NEATENBHOCTH o0opy1oBaHus
y4e0HOTO oOy4Jaronmxcs Releon nientpa
npeaMera «Touka pocra»
Paznea 1. TemoBble siBjIeHHS
1.1. | Ctpoenue n 7 OcHoBHble  monoxxenus | Habmonenue u | Kommnsrorep,
CBOICTBA BEIECTBA MOJIEKYJISIPHO- UHTEpIpPETAllds  OIBITOB, | MUKPOCKOT
KMHETUYECKOW  TEOPHH | CBUACTEIbCTBYIOIUX 00 | OMOJIOrHuecKuil,
CTPOEHUS BEIL[ECTBA. | aTOMHO-MOJIEKYJIIPHOM Karis MOJIOKA,
Macca u pa3mMepbl aTOMOB | CTPOCHUU BEIECTBA: | pa30aBIECHHOTO
u OMBITHI C PACTBOPEHHUEM | BOJIOM.
MOJIEKYI. OnbIThI, | pa3IMYHBIX ~ BEUIECTB B
NOJATBEPKIAAIOLIIE Boze. Pemenue 3amau 1o
OCHOBHBIE MIOJIOKEHHUS | OLICHUBAHUIO  KOJIMYECTBA




MOJIEKYJISIPHO-
KUHETUYECKOU  TEOpPHH.

Mopnenn TBEPIOTO,
KUIKOTO u
razo00pa3Horo

COCTOSIHUM BELIECTBA.
Kpucrannuueckue 51
amopdHbIe Tena.
OObsicHeHue CBOMCTB

ra3oB, OJKMJIKOCTEH U
TBEPJBIX TEJI HA OCHOBE
MMOJIOKEHUH

MOJIEKYJISIPHO-
KUHETUYECKOU  TEOpPHH.
CmaunBaHue u

KANWUIAPHBIE  SIBJICHUS.
TerioBoe paclIupeHue U
CKaTHe.

4aTOMOB WJIX MOJICKYJI B

eJIMHULIE 00BEMa
BeIlleCTBA. AHalIU3 TEKCTa
JPEBHUX aTOMHCTOB
(Hammpumep, dbparmeHTa

nos>Mbl  Jlykpenus — «O
npupoe BELIEH) C
U3JI0’)KEHUEM OOOCHOBAaHUM
aTOMHOM TUIIOTE3BI
(cMbICTIOBOE YTCHHE).
Ouenka  yOeaUTEIHLHOCTH
3TUX 000CHOBaHUH.
O0psacHeHne OpOYHOBCKOTO
JIBUKEHUS, SBJICHUS
mpdy3un U pazInyuin
MEXJYy HUMHU Ha OCHOBE
MIOJIOKEHUM MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU
CTPOEHHS BEIleCTBA.
OObscHeHne OCHOBHBIX
paznuuuii B CTPOCHHUHU
razos, JKUIKOCTEHN u
TBEPABIX Tel C
UCII0JIb30BAaHUEM
IIOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
CTPOEHUS BELIECTBA.
[IpoBeneHne ONBITOB IO
BBIPALMBAHUIO KPUCTAIIOB




IIOBApEHHOM  COJIM  WJIH
caxapa. IlpoBenenne wu
00BsICHCHHE OIIBITOB,
JIEMOHCTPUPYIOIITUX

KalMWUISIPHBIC SBJICHUS U
SIBJICHUC CMa4YMBaHUAI.
OObsicHeHue poiu
KalWUTAPHBIX SBICHUN NS
NOCTYIUICGHUST ~ BOJABI B
OpraHu3M pacTeHUN.
Habmronenue, mpoBeaeHue
U OOBSICHEHHE OIBITOB IIO
HAOJIFOICHUIO  TETUIOBOTO
pacIIpeHust ra3os,
KUIAKOCTEH W TBEPIBIX TEIL.
OObsicHEHHE  COXpaHEHUs
o0béMa  TBEPIBIX  Tel,
TEKY4eCTH JKHIKOCTH (B
TOM 4YHCIIC, Pa3HUIBI B
TEKy4eCTH JJIs1  pa3HBbIX

KUIAKOCTEH), JABJICHUS
raza. lIpoBenenue oOnbITOB,
JEMOHCTPUPYIOLIUX

3aBUCHUMOCTD JABJICHUS
BO3/lyXa OT €ro o0bhémMa u
HarpeBaHus W
OXJIAXKICHUS, u ux

O0OBSACHEHHME Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO




YUYCHHUSL. AHanns
MPaKTUYECKUX  CHUTYalHH,
CBSI3aHHBIX CO CBOWMCTBAMU
rasos, KUJIKOCTEH u
TBEPIBIX TEJL.
1.2. | TennoBbie 21 Temmneparypa. Cas3b | OO0CHOBaHUE npasui | JJabopaTopHbIit
MIPOLIECCHI TEMIIEPATYPBI CO | UIBMEPEHUSI TEMIEPATYPHI. | TEPMOMETD, nart-
CKOPOCTBIO TeroBoro | CpaBHEHHE pPa3JIMYHBIX | YUK TEMIEPATYPHI;
JBUYKEHUS YacTHUIl. | CHOCOOOB  M3MEPEHUs U | JaTYUK
Buytpennss SHEPIrHUs. | HIKaj TEMIIEpaTyphbl. | TEMIIEPATypPbl,  ABE
CrocoOn1 n3menenus | HaOmronenne U | JIOCKH, IIBE
BHYTPEHHEU 00BsICHEHHE OMBITOB, | CBUHLIOBBIE
SHEPruu: TeIUIonepeaaya | IeMOHCTPUPYIOIIUX IUTACTHHKH,
U COBepUIEHHE padOThl. | K3MEHEHUE BHYTPEHHEH | MOJIOTOK; JBa
Bunel  Temsonepenayu: | 3HEPrUM Tejla B PE3YJIbTATE | JaTUMKA
TEIMJIONPOBOIHOCT, Tervionepeaayn M paboThl | TEMIEPATYPHL,
KOHBEKIUS, H3JIyYEHHE. | BHEIIIHUX CWI. | Jamna, JHUCT Oeoi
KonnuecTBo TEIIOTHI. HaGmronenue u|u uépHod Oymaru,
VYaenbHas TEMI0EMKOCTh | OOBsICHEHUE OTIBITOB, | CKOTY; JNATYUK
BenecTBa. TermooOMeH U | 00CYKIeHUE MPAKTUUECKUX | TEMITepaTyphl,
TEIUIOBOE  PABHOBECHUE. | CUTYaLHH, TEpMO- MeETp,
YpaBHEHHE  TEIJIOBOIO | IEMOHCTPUPYIOIIUX KaJIOpH- MeTp,
Oanmanca. [lnaBneHue U | pa3TUYHbIE BHUJIbl | MEPHBIA  LIWJIMHAP
OTBEp/ICBAHUE TEIUIONIEpEeAaun: (men- 3ypKa),
KPUCTANIMYECKHUX TEIJIONPOBOIHOCT, nabopa- TOpPHBIE
BELIECTB. VaenbHas | KOHBEKLMIO,  W3JIyYEHHE. | CTaKaHbl, ropsyas u
TEII0Ta iasnenus. | MccnenoBanue ABJICHUS | XOJIOAHAS BOJA,
[Tapoobpa3zoBanue U | TerIoo0OMeHa IIPU | DJICKTPOHHBIE BECHI;
KOHJICHCAIHsl. CMEIIMBAaHUU XOJIOAHOW M | MUKPOCKOT,




Ucnapenue. Kunienue.
VY nennHas TeIuioTa
napooOpa3oBaHUsl.
3aBUCUMOCTD

TEMITepaTyphbl KUIICHUS OT
aTMOC(EpHOTO JaBJICHUS.

Bnaxnocts BO3/1yXa.
DHeprus TOILJIMBA.
VnenbHas TEIUIOTa
CTrOpaHusl. [TpuHUIMITBL
paboThI TETUIOBBIX
JIBUTATENEH KII
TEILIOBOTO JIBUTATEJIs.
TermnoBbie JBUTATEIA U
3ammra OKpy>Karolmen
Cpenpl. 3aKkoH
COXpaHEHHUS "

IIPEBPALEHUS] DHEPIUHU B
TEIUIOBBIX IPOLECCAX.

ropsiyen BO/JIBL.
Ha6nronenue

YCTAHOBJICHUSI ~ TEILJIOBOTO
paBHOBECHS MEXKTY
ropsiuye u XOJIOTHOU
BOJIOM. Onpenenenue
(u3MepeHue)  KoJIM4YecTBa
TEIJIOTHI, MOJIyYEHHOTO

BOJION MpH TEIIO0OMEHE C
HarpeTbiM METaJUIMYECKUM
nunuaapoM. OnpeneneHue

(u3MepeHue) YAEIbHOM
TCIUIOEMKOCTH  BEILICCTBA.
Pemenue 3amau, CBA3aHHBIX
c BBIYMCIICHHEM
KOJIMYECTBA TEIJIOTHI W
TEIUIOEMKOCTH pu
TEIJIO0OMEHE. Ananuz

CUTyalluii  IPaKTHYECKOI'0
UCIIOJIb30BAHUS  TEILJIOBBIX
CBOWCTB BCIICCTB u
MaTepHaJioB, HaIpuMep, B
HEJSIX DHEProcOeperKeHHUS:
TEIIOU30JISALINS,
sHeprocOeperaromme
KPBIIIH,
TEPMOAKKYMYJISATOPBl M T.
n. HaOmonenue siBiaeHui
UCIapEHUs U KOHICHCAIIUH.

nmpoOupka c
HACBIIIICHHBIM
pacTBOpOM
JIBYXPOMOBOKHCJIOTO
aMMOHWUS,
peIMETHOE CTEKJIO,
CTCKJISTHHAS
MaJI0YKa; JaTIYnK
TEMIIEPATYyPHI,
nmpoOupKa,
CTOUYKH

Jv-
Oymaru,
PE3UHKH, pas3HbIe
CIIUPTBHI; JATYUK
TEMIEPATYPHI,
IITaTUB
YHUBEPCAIBbHBIN,
Kouba CTCKIISTHHAS,
CIIUPTOBKA,
MOBapeHHas
JlaTunk
TeMIIepaTyphl,
TEPMOMETpP, MapJi,
CO- CyJl C BOJOH

COJIb;




HccnenoBanne  mporecca
WCTIApEeHUS Pa3IMYHbBIX
xkunakoctei.  OOBsICHEHHUE
SABJICHUM  HCHAPEHUS U
KOHJICHCAIIMM Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO

yueHusi. HaOmonenue wu
00BbsSICHEHUE npoiecca
KUIICHHUS, B TOM YHCJE
3aBUCUMOCTH TEMIIEpaTypbl
KUIICGHUST OT  JaBJICHMS.
Onpenenenue (U3MepeHUE)
OTHOCHUTEJIbHON BJIAXKHOCTH

BO3yXa. HabGmronenue
nporecca TUTaBIICHUS
KPUCTAJUTHYECKOTO
BEIIIECTBA, HAPUMED JIbJIA.
CpaBHeHue IIPOLIECCOB
TUTaBIICHUS
KPUCTAJUTMUECKUX Tel U
pa3MsTdeHuUs npu
HarpeBaHUU amop(HBIX
Tell. Onpenenenue
(u3MepeHue) YAEIbHOM
TEIJIOTHI TUIABJICHUS JIBJIA.
OObsicHeHUE SIBIICHU
TUTaBJICHUS 1

KPUCTAJIJIU3AI[MU Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO




yueHus. Pemenue 3anmad,
CBSI3aHHBIX C BBIYMCIICHUEM
KOJINYECTBA  TEIUIOTHI B
npolreccax TeIonepeaayu

npu TJIABJICHUUT 151
KpUCTaJUTU3Al1H,

UCIIApEHUHU u
KOH/JICHCAIIUH. AHanu3
CUTyaluld MPaKTUYECKOTO
IIPUMEHEHHUS SBJICHUAN
IJIABJICHUS 151
KPHUCTAJUTU3aLH,

HaIrpumep, MOJTy4YEeHUE

CBCPXUUCTBIX MATCpUAJIOB,
cojieBad TIpcilka W Jp.

AHanuns paboThI 17}
00BsCHEHHE IpUHIMIA
JICUCTBUS TEILIOBOI'O
aBurarens.  Bwrumciienue
KOJINYECTBA TEIUIOTHI,
BBIJICJISIFOIIETOCS] npu
CrOpaHUU pa3IMyYHbIX

BUJ0OB TormummBa, u KIIJI
neurarenisa.  OOcyxaeHue
9KOJIOTHYECKHUX
MOCHEICTBUU
HCIIOJIBb30BaHUSA
JBUTATENICH  BHYTPEHHETO
CrOpaHMs, TEIUIOBBIX H




TUIPOICKTPOCTAHIUN.

Htoro no pazneny 28
Pa3nen 2. DjekTpuyecKue 1 MATHUTHbBIE SIBJIEHUS
2.1 | DnekTpuyeckue 7 Onektpuzanus Ten. J[Ba | Habmogenue 151
3apsbl. pona AJIEKTPUYECKUX | IPOBEICHUE  OIBITOB IO
3apsbKeHHBIE  Tesa 3apsI0B. JJIEKTpU3AMA  TeNl  IIpHU
u nx B3aumoneiictBue CONPUKOCHOBEHUU u
B3aMOJICUCTBUSA 3apsDKCHHBIX Tel. 3akoH | mHAyKuue. Habmomxenue
Kynona (3aBUCUMOCTb | U 0o0BsSICHEHHE
CHJIbI B3aUMOJECHCTBHUS B3aUMO/ICUCTBUSA
3apSOKEHHBIX ~ T€1  OT | OAHOMMEHHO u
BEIIMYMHBI  3apsiIOB W | PA3HOMMEHHO 3aPSKEHHBIX
paccTosHUS MEXY | TEll. OObsicHeHHe
TeIaMu). DJIEKTPUUECKOE | IPUHITUIIA JEUCTBUSA
none.  Hampspk€HHOCTB | 3JIEKTPOCKOIA.
BJIEKTPUYECKOTO noys. | OObsICHeHHE SIBJICHU
[IpuHIMNI Cynepno3uLny | AIEKTPU3ALUN npu
AJIEKTPUYECKUX TOJIeH (Ha | COMPUKOCHOBEHUU Tel U
Ka4€CTBEHHOM  YPOBHE). | HHIYKIIUEH Cc

Hocurenu snekrpuyeckux
3apsiIoB.  DJIEeMEHTapHBII

3JIEKTPUYECKU I 3apsm.
Crpoenue aToma.
[IpoBonHMKM u
JTADJIEKTPUKMU. 3aKkoH
COXpaHEHHUS

IIEKTPHUYECKOTO 3apsijia.

UCIIOJIB30BAHUEM 3HAHUU O
HOCHUTEIAX SJICKTPUYECKUX

3apsI0B B BCIIIECTBE.
Pacrnio3naBanue u
00BsICHEHHE SIBIICHUU
3IEKTpU3aAIUU B
IIOBCETHEBHOM JKU3HU.
Hab6mronenue 5
00BsCHCHHUE OIIBITOB,

WIUIIOCTPUPYIOMINX  3dKOH




COXpaHECHUS
3JIEKTPUYECKOTO 3apsiaa.
HaOmroienne ONBITOB MO
MOJICTTMPOBAHUIO CUJIOBBIX
JIMHUA DIIEKTPUYECKOTO
MOJIS. HUccnenoBanue
JNEUCTBUSI BJIEKTPUUYECKOTO
MOJiA HAa IPOBOJAHUKHA U
JTIADJIEKTPUKHU.

2.2

[TocTostHHBIN
AIEKTPUYECKUN TOK
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DJIEKTPUUECKUM TOK.

Y cnoBus CyleCTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
HcTouyHnKHM TOCTOSIHHOTO
ToKa. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TerioBO€, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B JKMJIKOCTSIX U ra3ax.
DJIEKTpUYECKAs 1CTIb.
Cuna TOKA.
DIIEKTPUYECKOE
HaIpsKEHHE.
ConpoTuBjeHue
IIPOBOJHMKA. Y IEJIBHOE
CONPOTUBJICHUE
BEILIECTRA.

3akoH Oma 11 yyacTka
nenu. IlocnenoBarenbHOE

HaGnrogenne  pa3nmuyHbIX
BUJIOB JIEUCTBUSA
ANEKTPUYECKOTO TOKAa U
OOHapy»EHHUE H3TUX BUIOB
JNEUCTBUSI B TMOBCEIHEBHOU
KU3ZHU. Habmonenue
BO3HUKHOBEHUSI  Ta30BOTO
paspsiia U dJIEKTPUIECKOTO
Toka B kuakoctu. COopka

141 HUCIIBITAHUC
BJIGKTpI/I‘{eCKOﬁ 11(S7805¢
ITOCTOAHHOI'O TOKaA.

HN3mepenne cuimbl  TOKa
amnepmerpoM. H3mepenue
ANEKTPUYECKOTO
HaIpPSKEHUST BOJILTMETPOM.
[IpoBenenue u 0ObsICHEHUE
OTIBITOB,
JEMOHCTPUPYIOITUX
3aBUCUMOCTb

JlaTunk TOKA,
aMIepMeTp
JBYXIIPEICIIbHBIMN,

WCTOYHUK THUTaHUA,
KOMILICKT
MPOBO/IOB,
pPE3UCTOPBI,  KITIOY;
JlaTuuk
HanpsHKEHMUS,
BOJIETMETP
JBYXIIPEICJIbHBIMH,
WCTOYHUK THUTaHUA,
KOMILICKT
MIPOBO/IOB,
PE3UCTOPHI, KITFOY




u
napajijiebHOe
COCIMHEHUE
IPOBOTHUKOB.

PaboTa 1 MoUIHOCTD
AJIEKTPUYECKOTO TOKA.
3akoH J[xxoyns—J/Ienna.
DNeKTpuYecKue Lenu Hu
oTpeoUTENH
3JIEKTPUYECKOU IHEPIUU B
osITy. KopoTkoe
3aMbIKaHHE

3JIEKTPUYECKOTO
COITPOTHUBIICHUSA
MPOBOJIHUKA OT €ro JIJINHBI,
TJIOIIAN MIOIIEPEYHOTO
CEUCHMSI W  MaTepuarna.
Uccnenosanue
3aBUCUMOCTH CHJIbI TOKA,
MPOTEKAIOIIETO yepes
pe3ucrop, oT
COIIPOTUBIIEHUSL PE3UCTOPA
u HanpsHKEHUS Ha
pe3ucTope. [IpoBepka
IpaBuia CII0KEHUS
HaIPSHKCHUN pu
MOCIIEI0BATEILHOM
COEIMHEHUH JIBYX
PE3UCTOPOB. IIpoBepka
nmpaBwia JUIsi CHJIbl TOKa
npu napajjieJIbHOM
COCJIMHEHUU  PE3UCTOPOB.
Anannz CUTYyalUi
IIOCJIEIOBATEIBHOIO u
[apaJjIeIbHOrO
COCIMHEHUsA NPOBOJHUKOB
B JOMAIITHUX
3JIEKTPUYECKUX CeTsX.
Pemenue 3a1a4 Cc
WCIIOJIb30BAHUEM  3aKOHAa
Oma um ¢dopMmyn pacuéra




QJICKTPUICCKOI'O

CONPOTUBJICHUS npu
IOCJIEIOBATEILHOM u
napauieIbHOM COEJIMHEHUU
MIPOBOTHUKOB.

Onpenenenue paboThI
AJIEKTPUUYECKOTO TOKa,
IIPOTEKAOIIIETO yepes
pe3ucTop. Onpenenenue

MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa, BBIACISIEMOM  Ha
pesuctope. HccnemoBanue
3aBUCHUMOCTH CHJIBI TOKa
yepes JTAMITIOYKY oT
HanpsDKEHHWST  HAa  HEW.
Onpenenenue KII/
HarpeBaTers.
Uccnenosanue
npeoOpa3oBaHus dHEPrUU
npu noabEmMe rpy3a
AJIEKTPOABUTATEIIEM.
OObsicHEHUE YCTpOICTBA U
[IPUHIIUIIA JICUCTBUSA
JOMAaITHUX
3JIEKTPOHArPEBATEIbHBIX
puOOpPOB. OObsicHeHUE
MIPUYHH KOPOTKOTO
3aMbIKaHUsI W TPUHIMIA
JIEUCTBUSI IJIABKUX




IPEIOXPAHUTEIIEH.
Pemenne 3a1a4 Cc
WCMOJIb30BAaHUEM  3aKOHA
Jxoyns—JIenua.

2.3

MaruutHsie
SIBJICHUS

ITocTosiHHEIE MAarHuTHI.

B3aumopeiictBue
MOCTOSHHBIX  MATrHUTOB.
MarsurtsHoe TIOJIE.

MaruauTHoe 110J1€ 3eMJIH U
€ro 3HaueHue IS KU3HU
Ha 3emuie. OnbIT Dpcrena.

MarauTtHoe T0JIE
AJIEKTPUYECKOTO TOKA.
[Ipumenenune

AJIEKTPOMAarHuTOB B
TEXHUKE. JlenicTBre

MarHUTHOTO  TMOJsA  Ha
MPOBOJJHUK C  TOKOM.
DIIEKTPOIBUTATENb
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOIBUTATEIIEH B
TEXHUYECKHUX
YCTPOMCTBAX 151 Ha
TPaHCHIIOPTE.

HccaenoBanne MarHuTHOTO

B3aUMO/JEUCTBUS
ITOCTOSTHHBIX MarHuToB.
N3yuenue MarHuTHOT'O
TI0JISt ITOCTOSTHHBIX
MarHuTOB npu 1504
00beIUHEHNHT 51
pa3IelICHUH.

HUccnenoBanue MaraiuTHOTO
B3aMMOJICHUCTBUSI
IIOCTOSTHHBIX MarHuToB.
N3yyenne MarHuTHOIO
T1OJIS IMOCTOSTHHBIX
MarHuTOB npu 1709
00BbeIMHEHUN 5

Pa3aCiICHUN. HpOBGI{CHI/IG
OIIBITOB II0 BHU3YyaJIM3allUU

1OJIs ITOCTOSIHHBIX
MAarHUTOB.

N3yuenune SIBJICHUSA
HaMarHWYWBaHUS

BeliecTa. lccienoBaHue
JNEUCTBUSL BJIEKTPUUYECKOTO
TOKa Ha MarHUTHYIO
CTPEIIKY. IIpoBeneHue

JlaT4MK MarHUTHOI'O
MOJs, TOCTOSHHBIM
MarHuT II0JIOCOBOM,
JIMHEHKA
W3MEPUTEIIbHAS;
JIATYMK MATrHUTHOI'O
MoJjisi, ABa IITAaTHUBA,
KOMILJICKT
MPOBOJOB, UCTOYHUK
TOKa, KIIFOY




OIIBITOB,
JEMOHCTPUPYIOLINX

3aBUCHMOCTD CHJIBI
B3aUMOJEHCTBUS KATYIIKH
C TOKOM M MAarHura oOT
CUJIbl M HalpaBJICHUs TOKa

B KaTyIIKE. AHanus
CUTyalluld MPAaKTUYECKOTO
IPUMEHEHUS
ANIEKTPOMATrHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX,
POMBIILJIEHHOCTH,
MEJIULINHE). N3yuenune
JIEUCTBUS MAarHUTHOI'O

Mojsi Ha TPOBOJHHUK C
TOKOM. M3yueHue nemcTBus
ANEKTPOABUTATETIS.
N3mepenne KII/
AIEKTPOABUTATEIBLHON
ycTaHOBKU. Pacnio3HaBaHue
M a”Haiuu3  Pa3iInYHbIX

IIPUMEHEHHU I
3JIEKTPOIBUTATEIIECH
(TpaHcnopT, OBITOBBIC

YCTpOMCTBA U Jp.)

2.4

DIIEeKTpOMAarHUTHAs
WHIYKIUS

OnbITeI Qapanes.
SBnenne
AJICKTPOMArHUuTHOM

OnbeITEI IO HCCIIENOBAHUIO
SIBJICHUS
AJICKTPOMArHUTHOMU

JlaTunk
HaIpsDKEHUS,
COJICHOM/I,




WHTyKIHH. [IpaBwiio | MHAYKIUKU: HUCCJEAOBAaHUE | TOCTOSIHHBIN
Jlenna. W3MEHCHUH 3HA4YEHHUs M | MOJOCOBOM MAarHuT,
DIIEKTPOreHEepaTop. HanpaBJICHUS TpyOKa [1BX,
Cnoco0b1 MOJTYYCHHUSI | UHAYKIIMOHHOTO TOKA. KOMILJICKT
AJEKTPUUYECKON HSHEPIrumu. MIPOBOJIOB.
DIIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX
MCTOYHUKAX SHEPIHUHU.

Hroro no pazneny 37

Pe3epBHOE Bpemsi 3

OBUIEE KOJIMYECTBO 68

YACOB I1O

I[TPOIPAMME




9 KIIACC

No HaumenoBanne | KonudecTBo [Iporpammuoe OcCHOBHBIE BUJIBI Hcnonb3oBanue
n/n pa3lIesIoB U TEM 4acoB coJiep>KaHue NEeSITEHbHOCTH obopynoBanusi Releon
y4eOHOTO oOyyJaronmxcs nentpa «Touka
npeameTa pocTay
Pa3znes 1. Mexanuveckue siBJ1eHUs
1.1. | Mexanngeckoe 10 Mexanunueckoe aBuKeHue. | AHanu3 u  ooOcyxkaenue | llltatus
JIBUKEHUE u MarepuanbHas TOYKA. | pa3JIMYHBIX  MPUMEPOB | Ja0OPATOPHHBIA,
CHOCOOBI ero Cucrema OoTCcU€Ta. | MEXaHUYECKOTO MeXaHu4YecKas
OMHUCaHUS OTHOCUTENTBLHOCTD nBwkeHus. OOcyXaeHue | CKaMbsl, Opycok
MEXaHUYECKOTO IPaHUI] TMPUMEHUMOCTH | TEPEBSIHHBIM,
JBIDKCHUSI. PaBHOMEpHOE | MOJIe  «MaTepHralibHast | AJICKTPOHHBIN
PSIMOJIMHEWHOE TOYKA. Onucanue | ceKyHI0Mep C
JIBIKEHUE. MEXaHUYECKOTO JaTYNKAMHU,
HepaBHomepHoe IBWKECHUS PA3JMYHBIMU | MATHUTOYIIPABJIsiEMbIE
MPSIMOJIMHEWHOE crocobamu  (ypaBHEHHUE, | TEPKOHOBBIE JTaTYUKH
newkenue. CpenHsst U | Tabiuia, rpaduk). | ceKyHIOMEPA;
MTHOBEHHAs CKOpOCTh | AHanu3 KU3HCHHBIX | ICPEBSIHHBIN  OPYCOK,
Tela MPU HEPAaBHOMEPHOM | CUTyalluii, B KOTOPBIX | HAOOP Ipy30B,
JIBIKEHUU. Y CKOpEHHUE. | MPOSIBIAECTCS MeXaHu4YecKas
PaBHOYyCKOpEHHOE OTHOCHUTEJILHOCTh CKaMbs, JTMHAMO-
MPSIMOJTUHEHHOE MEXaHUYECKOTO METp; IITATUB
JIBIKEHHUE. CroboaHoe | nBwkenus. Habmroaenue | 1abopaTopHbIid,
najieHue. OMBITH | MEXaHUYECKOTO MeXaHU4YecKas
[Nanmunes.  PaBHOMepHOeE | ABMKEHUS Tena CKaMbsl, Opycox
JBIYKEHUE 10 | OTHOCUTENIBHO  Pa3HbIX | JEPEBSHHBIM,
okpyxkHocTH. llepuon wu | Tten orcuéra. CpaBHEHHE | DJIIEKTPOH- HBIU




4acToTa oOparieHus.
Jlunerimas w  yruiosas
CKOPOCTH.
LleHTpOCTpEMUTENBHOE
YCKOpEHHE.

MyTe W  TPAEeKTOPUH
JBUKEHUSI OJHOTO U TOTO
ke Tella OTHOCUTEIHHO
pasHbIX TEJI  OTCYETA.
Anamu3 Ttekcra [Manunes
00 OTHOCUTEILHOCTH
JIBIDKCHUS; BBITIOJTHEHUE
3alaHdid MO0  TEKCTy
(cMBICIIOBOE YTEHUE).
Onpenenenue  cpeaHeit
CKOPOCTH  CKOJIbKEHHS
Opycka WIM JBWKCHHS
apuKa MO HAaKJIOHHOM
IUIOCKOCTU. AHaIW3 U
oOcyxJeHue  CcrnocoOoB
MPUOJINKEHHOTO
ONpeaeIeHUs
MITHOBEHHOU  CKOPOCTH.
Onpenenenue CKOPOCTH
PaBHOMEPHOTO
IBWKEHUS (IIapuka B
KUJKOCTH, MOZENH
AIEKTPUYECKOTO
aBTOMOOWIS W T. IL).
Onpenenenue yTH,
MMPOMJICHHOTO 3a JTaHHBIN
MIPOMEXKYTOK BPEMEHH, U
CKOPOCTHU Tena 1o
rpaduKy  3aBHCUMOCTHU

CEKyHJIOMEDP C
JaTYNKAMH,

MarHUTOYIIpaBIIsIeMbIe
TepPKOHOBBIC JATYUKU
CEeKyHJIoMepa, Habop
Ipy30B, 010K

HCHOJIBPDKHBIﬁ, HUTB.




MyTH PaBHOMEPHOTO
JIBUKEHUS OT BPEMEHHU.
OO6cyxaeHue
BO3MOYHBIX TPUHLHUIIOB
NENCTBUS npuOoOpoB,
U3MEPSIONINX CKOPOCTh
(cIuIOMETPORB).
Beuncnenne nytm  u
CKOpPOCTH npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEWHOM
JBUKEHUU Tena.
Onpenenenue
IIPOMACHHOTO NYTU U
YCKOPEHUS JIBUKECHUS

Tena 1o rpaduxy
3aBUCHUMOCTH  CKOpPOCTH
PABHOYCKOPEHHOTO
MIPSMOJIMHEWHOT' O
IBIDKEHUS  Tela  OT
BPEMEHHU. IIposepka
TUIIOTE3bl:  €CIIM  IIpU
PABHOYCKOPEHHOM
JBIDKEHUH oe3
Ha4aJIbHOMN CKOPOCTH

IIyTU OTHOCSTCS KakK Pl
HEYETHBIX  4YHCe]l, TO
COOTBETCTBYIOLLUE

MPOMEXYTKA  BPEMECHU




OJINHAKOBBI.
Onpenenenue yCKOpeHHs
Tena npu
PaBHOYCKOPEHHOM
JNIBIDKEHUH 110 HAKJIOHHOU
mIockoctu.  M3mepenue
nmepuoga M 4acTOTHI
oOpamieHuss Tena 1O
OKPY>KHOCTH.
Onpenenenue CKOpPOCTH
PaBHOMEPHOTO
JIBUKEHUST ~ Telna 10
OKpyXHOCTH. Pemenue
3alay Ha OIpeJesieHue
KHHEMATHIECKUX
XapaKTEPUCTHK
MEXaHUYECKOTO
JIBWKEHUS  Pa3IMYHBIX
BUJI0B. Pacno3naBanue u
MPpUOTMKEHHOE
OINMHCaHHE Pa3TUYHBIX
BUJIOB  MEXaHUYECKOTO
JBUKEHUSI B TIPUPOJE U
TeXHUKE (Ha MpuUMepax
cBOOOIHO MaJAT0NIX

TE, JBUKECHUS
KUBOTHBIX,  HEOECHBIX
TE, TPAHCIIOPTHBIX

CPEJICTB U Ap.)




1.2.

B3aumoneiictsue
TEN
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IlepBpii 3ak0H HproTOHA.
Bropoit 3akon HsroToHa.
Tperun 3axkoH HproToHa.
[IpyHIMD ~ Ccynepro3uIuu
cun. Cuna  ynpyrocru.
3akoH ['yka. Cuna TpeHus:
cuia TPEHHUs CKOJIbKEHMS,
cuila  TpPEHUs  MOKOH,
Ipyru€  BUIbl  TPEHUA.
Cuiia TsOKECTM M 3aKOH
BCEMHPHOTO  TATOTEHUS.
Yckopenne  cBOOOIHOTO
HajcHUs. JIBH>KEHHUE
maHeT Bokpyr ConHia.
IlepBas KOCMUYECKas
ckopoctb. HeBecoMocTh u
neperpysku. PaBHoBecue
MaTEPUAITBHOU TOYKH.
AOCOIIIOTHO TBEPJIOE TENO.
PaBHoBecue TBEPIIOTO
TeJa €  3aKpeIyIEHHOU
OCbl0 BpaiieHusi. MoMeHT
cuibl. LleHTp TsKecTH.

Hab6monenue u
00CYX/ICHHE ONBITOB C
NBIDKCHUEM Tejla Mpu
YMEHBIIICHUU  BIIUSIHUS
TIPYTUX Te,
MPEMNATCTBYIOIIUX
JIBHKCHHUIO. Ananus
TEKCTa I'anunes C
OITMCAaHHUEM MBICJICHHOT'O
AKCIIEpUMEHTA,
00OCHOBBIBAIOIIIETO
3aKOH WHEPIUY,
BBINOJIHCHHUE 3aJ]aHUM 10
TEKCTY (cMbICTIOBOE
yrenue).  OOcyxaeHue
BO3MOKHOCTH
BBITTOJIHCHUSA 3aKOHa
WHEPUUM B Pa3IUYHBIX
cucTeMax OTCUETA.
Habmaronenue 51
o0cyXaeHue
MEXaHUYECKUX SIBJICHUM,
MIPOUCXOSAIINX B
CHUCTEME OoTCcU€Ta
«Temexka»  npu €€
PaBHOMEPHOM 51
YCKOPEHHOM  JIBUKEHUU
OTHOCUTEJIBHO KaOWHeTa
¢buszuku.  JedictBusi  C




BEKTOpaMH CHUT:
BBIIIOJIHEHHUE 3aJ]aHUM II0
CJIOJKEHHIO M BEIYUTAHHUIO
BekTOpoB. HaOmonenue

A/ MIPOBEJICHUE
OITBITOB,
JEMOHCTPHUPYIOITUX

3aBUCUMOCTh YCKOPEHUS
TeJla OT MPHUJIOKEHHOU K
HEMYy CHJIBl M MaccChl
Tela. Ananus 151
O0OBSICHEHUE SIBIICHUH C
HCTOJIb30BAaHUEM

BTOPOTO 3aKOHa
HproToHa. Pemienue
3a/1a4 C UCIMOJIb30BAHUEM
BTOPOTO 3aKOHa
HproToHa w mnpaBuna
CJIO’KECHHUS CHII.
Onpenenenue xECTKOCTH
NPy KUHBI. Ananus
CUTyallui, B KOTOPBIX
HaOJIIOIAOTCA  yIPYTrUe
nedopMmanum, U  UX
00BsICHEHHE c
UCIIOJIB30BaHUEM 3aKOHA
I'yka. Pemenue 3amau ¢
WCIIOJIB30BaHUEM 3aKOHA
I'yka. HccnenoBanue




3aBUCUMOCTH CHJTBI
TPEHUSI CKOJIbKEHUS OT
CHUITBI HOPMAaJIEHOTO
nasnenust. OOcyxeHue
pe3yJIbTaToB

WCCIICIOBAHMUS.

Onpenenenue

kodpdunrenta  TpeHUs
CKOJbXeHus. V3amepenue
CWIbl TPEHUS  TOKOS.

Pemenue 3a/1a4 C
HCITOJIb30BaHUEM

dbopMynBl IS CHUIBI
TpEHUS CKOJIb)KCHHS.

AHanu3 JIBWOKEHUS TeEln
TOJBKO TIOA JICUCTBUEM
CHIIBI TSDKECTH -
CBOOOIHOTO MaJcHUs.
OO0bsacHenue
HE3aBUCUMOCTH
YCKOpeHUsI CBOOOHOTO
MmaJIcHuss OT MAacChl Tela.
O1reHKka BEJIMYHUHBI CHIIBI
TSATOTCHUS,
JNEUCTBYIOIIEN MEXITY
IByMs — Tenamu (17
pa3HbIX Macc). AHanu3
IBU)KEHUST HEOECHBIX TEI
ol JEUCTBUEM CHIIBI




TSATOTCHUS (c
HCITIOJIb30BAaHUEM
JOTIOTHUTENbHBIX
MCTOYHUKOB
uHpopmanuu). Pemienue
3a/lay C UCIOJIb30BAaHUEM
3aKOHa BCEMUPHOTO
TATOTEHUS U (POPMYJIBI
g pacuéra  CHIIBI

TSHKECTH. Ananns
OpPUTMHAJILHOTO  TEKCTAa,
OITMCBIBAIOIICTO

MPOSIBJIICHUSA 3aKOHa

BCEMUPHOTO TSITOTCHHUS;
BBINIOJTHEHUE 3aJaHUM T10
TEKCTY (cMbICTIOBOE
yrenue). HaGmronenue u
00CYXJIeHHE OIBITOB TIO
M3MCHECHHIO Beca Teja
npu YCKOPEHHOM
JIBUKEHUH. Anannz
YCJIOBU BO3HUKHOBEHHS
HEBECOMOCTH u
MEPETPY3KHU. Pemenue
3a7a4 Ha OIpeJelICHUe
Beca Tella B Pa3IMYHBIX
YCIOBHSIX. AHAIN3 CHIL,
JNEUCTBYIOIIMX Ha TEJIO,
MOKOSIIeecs] Ha OIope.




Onpenenenue LEHTpa
TSDKECTH PA3JIMYHBIX TEJl.

1.3.

3aKOHbI
COXpaHEHHUS
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Nmmnyiee Tela.
N3menenue VIMITYJIbCA.
Nmnynee  cuiibl.  3aKOH
COXPAaHEHUs  HMILYJIbCA.
PeakTuBHOE  NBUXKEHUE.

Mexanuueckass pabora u
MomHocTh. PabGora cun
TSIKECTH, YIPYTOCTH,
TpeHus. CBs3b SHEPIUU U
pabotel. I[loTeHmmanbHas
SHEPrusi Telia, MOAHSITOTO
HaJl IOBEPXHOCTHIO 3E€MJIH.
[loTeHunanbpHas HSHEPruUs
CKaToM [Py KUHBL.
Kunernueckass  sHeprus.
Teopema 0 KHUHETHUYECKOH
SHEPIUU. 3aKkoH
COXpaHEHHUS
MEXaHUYECKON IHEPIUU.

HaGmaronenune 51
o0cyXeHue OITBITOB,
JIEMOHCTPUPYIOITUX

nepegadyy UMIyJbca Mpu
B3aUMOICHCTBUM TEl,
3aKOH COXpaHEHHUS
UMITyJIbCa npu
aOCOJIOTHO yOpPYroM U
HEYIPYyTOM
B3aUMOACHCTBUU TEJL.
Ananu3  caTyauud B
OKPY’KAIOIIEN JKU3HU C
HCIIOJIb30BAHUEM 3aKOHa
COXpAaHEHHS] UMITYJIbCA.
Pacrnio3naBanue sIBJICHMS
PEAaKTUBHOTO  JIBUYKECHUS
B TIPUPOAE U TEXHUKE.
[Tpumenenue 3aKOHa
COXpaHEHUs  HMITyJIbCca
11 pacu€ra pe3yJsibTaToB
B3aUMOJICHCTBUS Ten (Ha
MpUMEpax  HEyIpyroro
B3aUMOICHCTBUS,
YIPYroro UEHTPAIbHOTO
B3aMOJIEUCTBUA JBYX
OJIMHAKOBBIX TEJI, OJHO
u3 KOTOPBIX




HETMOJBWKHO). Pemienue
3a/lay C MCIOJIb30BaHUEM
3aKOHa COXpaHEeHUs
nMiyibca. Onpenenenue
paboThl CUJIBI YIPYTOCTU
npu TOABEME Tpy3a C

HCIIOJIb30BaHUEM
HETIOJBHKHOTO "
MTOABUKHOTO 0JIOKOB.
N3mepenue MOIIHOCTH.
N3mepenue
MMOTCHIIMAIIBHON YHEPruu
yupyro
1e(pOopMUPOBAHHOM

npyxunsl.  M3mepenue
KUHETUYECKOW  DHEpPruu
Tena o JUTUHE
TOPMO3HOI'O Iy TH.
DKCIIEpUMEHTAIBHOE

CpaBHEHHE  W3MEHEHHS
HOTEHIINAJILHON u
KUHETUYECKOW  DHEpPruu
Tela NIpPU IBWKEHUHU II0
HAaKJIOHHOW  IIJIOCKOCTH.

DKCcIepuMeHTaIbHas
MpoBepKa 3aKOHA
COXpaHEHUS

MEXaHMYECKON DJHEpPruu
pu CBOOOTHOM




nageHun. lIpumenenue
3aKOHA COXPAaHEHHUS
MEXaHMYECKON DJHEpPruu
TS pacuéra
MOTEHIMATBHOU u
KUHETUYECKOU DHEpPruu
Tena. Pemenue 3amad c
HCIIOJIb30BAHMEM 3aKOHa
COXpaHEHHUs

MEXaHUYECKON SHEPTUHU.

Hroro no pazneny
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Pa:me.ﬂ 2. MexaHuuyeckue Ko1e0aHus U BOJHDI

2.1

Mexanundeckue
KOoJIeOaHus

7

KonebarennHoe
JIBIDKCHUE. OcHOBHEBIE
XapaKTEePUCTUKHU
KOJICOaHW: nepuo,
4acToTa, aMILIUTY1a.
MareMaTuuecKum u
NPYXKUHHBIK ~ MasITHUKHU.
IIpeBpamenne SHEPruu
npu KojebaTeTrHOM
JBIDKEHUU.  3aTyXarollue
KoJIEOaHMS.
BrinyxeHHbIE
koneOanwms. Pe3onanc.

HaOmronenne konebanmit
O  JCUCTBHEM  CHII
TSOKECTH M YIPYTOCTH H
oOHapy»XeHue MoJ00HBIX
KoaeOaHuit B
OKpY’KaroIieM MHUpE.
AHanu3 KojebaHuii rpysa
Ha HUTH U Ha TIPYKHUHE.

OnpeneneHue  4acCTOTHI
KoJieOaHui
MaTeMaTHIECKOTr o "
MPY>KUHHOTO MasiTHUKOB.
Haomronenne 51
00BsICHEHHE SIBJICHUS
pe30oHaHca.
Uccaenosanue
3aBUCUMOCTH  T€pUoJa

JaTtunk  yckopeHwus,
HITATUB C KPEIMEKOM,
HAaObOp Tpy30B, HUTH,

Habop PYKUH;
KOMIIBIOTEP,  JaTYUK
YCKOpPEHUSI, MITATUB C
KpEIexoM, Habop
MPYKUH pa3Hou
KECTKOCTH, HaOOp

rpyzoB 1mo 100 T
KOMIIBIOTEP, JaT- YUK
YCKOpeHusA, TIpy3 ¢
KPIOUKOM, JIErKas U
HEpaCTsHKUMasi HUT,
pyJeTka.




KOJIe0aHuit
MMOJBEIIIEHHOTO K HUTHU
rpy3a OT JUIMHBI HUTH.

IIpoBepka
HE3aBUCUMOCTH TIEPHOJIa
KoJIeOaHU rpy3a,
MOABEIICHHOI'O0 K JICHTE,
oT MacCChI rpy3a.
HaGmaronenune 51
o0cyxKaeHne OTIBITOB,
JCMOHCTPUPYIOITUX

3aBUCHMOCTh  IIEpHOJA
KoJIeOaHUN TPYKUHHOTO
MasgTHUKAa OT  MAaccChl
rpysa ¥d  KECTKOCTHU
npyxunsl. [IpumeHenue
MaTeMaTU4YECKOTO 17§
MPY>KUHHOTO MasiTHUKOB
B KauecTBe MOJEJIEH s
onucaHusi KoneOaHuN B

OKpYXKaroieM MHUpE.
Pemenue 3aj]a4,
CBsI3aHHBIX C
BBIYHCIICHHUEM IR
OLICHKOM YaCTOThI

(nepuoma)  koyieOaHUM.
N3mepenne  yckopeHus
CBOOOJHOrO Ma/ICHHUS.

2.2

Mexannueckue

Mexannueckue

BOJIHBI.

OOHapy)XeHHE W aHaju3




BOJIHBL. 3BYK

CBolicTBA MEXAHHUYECKUX

BoJH. [IpomonmbHbie W
MIOIIEPEYHbIC BOJIHBL.
JInuHa BONHBI U CKOPOCTH
eé pacIpoOCTpAHEHUS.
MexaHn4yeckrue BOJIHBI B
TBEPIOM TEIe,
CEeCMUYECKHUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa U
BbIcOTa TOHA. OTpakeHue
3Byka. HWH)pa3sByk u
YJIBTPA3BYK.

BOJHOBBIX SIBJICHUHM B

OKPYKaIoIIeM MUpE.
Haomronenne
pactpocTpaHeHUS
MIPOJTOJTBHBIX 51

MOMEepPEeYHbIX BOJH (Ha
MOJIEIN) U OOHapyKEHUE
aHAJIOTUYHBIX BUJIOB
BOJIH B Tmpuposie (3BYK,
BOJIHBI Ha BOJIC).
Boruucnenne JUTUHBI
BOJMHBI W CKOPOCTHU
pactpocTpaHeHUs
3BYKOBBIX BOJTH.
DKCIIEpUMEHTAIBHOE
oTpe/ieTiCHUE TpaHUIL
JaCTOTHI CITBITITIMBIX
3BYKOBBIX  KOJCOaHUH.
HaGaronenune
3aBUCUMOCTH BBICOTBI
3ByKa OT YacTOTHI (B TOM
qucle, C
HCITIOJIb30BAaHUEM
MY3bIKaJTbHBIX
UHCTPYMEHTOB).
Habmonenue u
0OBbsSICHEHUE SABJICHUS
aKyCTHYECKOTO
pe30HaHca. Amnanus




OpUTHMHAIBHOTO
MIOCBALEHHOTO
UCIIOJIb30BAHUIO  3BYyKa
(win  ynpTpa3Byka) B
TeXHUKE  (9XOJIOKAIus,
yIbTPa3BYyK B MEJULIMHE
M Jp.); BBIINOJHEHUE
3alaHu U

M0 TEKCTy (CMBICIOBOE
YTCHUE).

TEKCTa,

Hroro no pazneny
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Pa3znea 3. BJIeKTpOMaFHI/ITHOC M0JIC M JJICKTPOMATHUTHBLIC BOJIHBI

3.1

DIJIEKTPOMArHUTHOE
noJie u
AJIEKTPOMArHUTHHIE
BOJTHBI

6

DJIEKTPOMArHUTHOE TIOJIE.
DIIEKTPOMArHUTHBIE
BOJIHBI. CaolicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[ITkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJH
JUTSt COTOBOU CBS3HU.
DneKTpOMarHuTHas
npuposia ceera. CKOpOCTh
CBETA. BoisHOBBIE
CBOICTBA CBETA.

ITocTtpoenue
paccy X IEeHUN,
000CHOBBIBAIOIINX
B3aUMOCBSI3b
ANEKTPUYECKOTO U
MarHuTHOTO MOJIEH.
DKCNEPUMEHTAIBLHOE
U3y4YCHUE CBOMCTB
AIEKTPOMArHUTHBIX BOJIH
(B TOM  uucie @ C
MOMOIIFI0  MOOHMIIELHOTO
tenedoHa).

AHanu3 PpEHTreHOBCKHUX
CHHUMKOB YE€JIOBEYECKOTO
OpraHus3Ma. Ananus
TEKCTOB, OIMCHIBAIOIINX
ITPOSIBJICHUSI

JlaTuuk HanpspKeHUs,

COJICHOW/I,
MMOCTOSIHHBIN

MOJOCOBOM  MAarHwurT,
TpyOKa I1BX,

KOMILJICKT IIPOBOJIOB.




3JIEKTPOMArHUTHOTO
U3JIy4eHUs B MPUPOJE:
’KUBEIE OpraHU3MBlI,
W3JIy4eHHUs HEOECHBIX Tell
(cMBICIIOBOE YTEHUE).
Pacno3naBanue u aHanus
Pa3IMYHBIX TMPUMEHEHUN
3JIEKTPOMArHUTHBIX BOJIH
B TexHuke. HM3yueHue
BOJIHOBBIX CBOMCTB
cBera. Pemenne 3amau ¢
HCIIOJIb30BAHUEM
dbopMyn IS CKOPOCTH
AIEKTPOMArHUTHBIX
BOJIH, JJWHBI BOJIHBEI H
YacTOTHI CBETA.

Hroro no pazaeny

Pa3nen 4. CBeToBbI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHHUs
CBETa

JlyueBass Mogmenp cBera.
Hctounuku CBETA.
[Ipsamonunernoe

pacnpoCTpaHEHHUE  CBETA.
3armennss  ConHIa W
Jlynel. Otpaxkenue csera.

Ilmockoe 3epkano. 3akoH
OTpaXeHUus CBETA.
IIpenomiienue CBETa.
3aKkoH IPETOMIICHUS

CBeETAa. IlomHoe

HaOmronenue OITLITOB,
JEMOHCTPHUPYIOIIHNX
SIBJICHUE
MPSAMOJIMHEWHOT O
pacrpocTpaHeHus CBeTa
(BOBHUKHOBEHHE TEHH M

MOJIyTEHH), 51 ux
WHTEPIPETALIHS Cc
HCIIOIb30BaHUEM

MTOHATHUS CBETOBOTO JTyYa.
OO0ObsaAcHeHHE U

OcBeTuTeib c
HCTOYHHKOM CBETa Ha
3,5 B, ucTOYHHK
[UTAHUS, KOMIUIEKT
MpPOBOJIOB,  IIIEJIeBas
nuadparma,
MOJTYLIWJIUH/IP,

IUIAHIIET Ha TUIOTHOM
JUCTE C KPYTOBBIM
TPAHCIIOPTUPOM.




BHYTPEHHEE  OTPaKCHUE
CBETA. Hcnons3oBanue
IOJIHOTO BHYTPEHHETO

OTPaKEHUS B ONTHYCCKUX
CBETOBOJIAX.

MO/JICTUPOBAHUE
COJIHEYHOTO U JIYHHOTO
3aTMEHUI.
HccnenoBanue
3aBUCUMOCTH yriia
OTPaKEHHUS  CBETOBOIO
Jydya OT yrja NajcHUs.
N3zyuenue CBOMCTB
Hn300pakeHUsl B TJIOCKOM
3epkasie. HabGmonenue u
0OBSICHEHHE OIBITOB IIO
MOJTYy4YEHUIO
n300paKeHHM B
BOTHYTOM U BBIMTYKJIOM
3epkanax. HaOmrogenue
U OOBSACHEHHE OIBITOB
M0 TPEJIOMIICHUIO CBETa
Ha TpaHULEC Pa3TUIHBIX

cpea, B TOM  4YHUCIE
OITIBITOB c ITOJIHBIM
BHYTPEHHUM
OTpaKEHUEM.
HccnenoBanue
3aBHCHMOCTH yria

MpEeJIOMIICHUS OT yrjia
MaJICHUsI CBETOBOIO JIyya
Ha TpaHULE «BO3TyX—
cTekyo». Pacro3HaBaHue
SBJICHUN OTPAXKCHUSI U




NpEJIOMJIEHUSI CBE€Ta B
MMOBCEIHECBHOM  JKU3HHU.
AHamn3 u O0OBICHEHUE
SIBJICHUS ONTHYECKOTO
Mupaxa. Pemenne 3anaq
c HCITOJIL30BaHUEM
3aKOHOB OTPaXXECHUA U
PEJIOMJICHUS CBETA.

4.2

JIuH3EI 1
ONTHUYECKUE
puOOPHI

JIunza. Xox syuer B
JIVH3E. Onrtuueckas
cuctema  (¢oToamnmapara,
MHUKPOCKOIIA U TEJIECKOIIA.
I'maz kak  onruveckas
cucreMa. biam3opykocTs u
JATbHO30PKOCTh.

[Tomyuyenue

M300paKeHU C
IIOMOIIBI0  cCOOMparomei
U pacCceuBaroONICd JIMH3.

Onpenenenue
(hOKyCHOr0 paccTosiHUS U
ONTUYECKOU CHUJIBI
cobuparonieit JINH3EL.
AHaM3 yCTpOMCTBA U
PUHIIUIIA NEeUCTBUS
HEKOTOPBIX ONTUYECKUX
puOOpOB:
¢doToamnmapara,

MHKPOCKOIA, TEJIECKOIa.
N3yuenue moxaenu riasa
KakK ONTUYECKOU
CHUCTEMBI. Ananus
ABJICHUN OJIM30PYKOCTHU U
JaJIbHO30PKOCTH,
NPUHLINIIA JIEUCTBUS
OYKOB.

OcBeTuTeib c
HCTOYHHUKOM CBETa Ha
3,5 B, wucrouyHumk
[UTAHUS, KOMIUIEKT
MpPOBOJIOB,  IIIEJIeBas

nuadparma, JKpaH
CTaJILHOM,
HaIpaBJIsoIas c
VU3MEPUTEIIbHON
IIKAJIOH,

coOuparolme JHH3bI,
paccenBarolasl JMH3a,
Clanz «Mopenp
MIPEIMETa» B PEUTEPE.




4.3 | Paznoxenue 3 Paznoxenue Genoro ceera | Habmonenue
Oenoro cBeTa B B CIEKTP. OnebITHI | pa3noKeHUs oesoro
CIIEKTP HeroTona. CnoxeHnue | cBeTa B CIEKTP.
CIEKTPAJIbHBIX uBeroB. | Habmonenue u
Hucnepcus cBera. 00BSICHEHHE ONBITOB
M0 TMOJYYEHHUIO0 Oesoro
CBETa TMPU  CJIOXKCHUHU
CBETa pa3HbIX I[BETOB.
[IpoBenenue u
OOBSICHEHHUE OIBITOB 10
BOCIIPUSITUIO BeTa
MPEAMETOB MPU UX
HaOII0/ICHAH yepes
LIBETOBbIE GunbTpHI
(IIBETHBIE OYKH).
Htoro no pazaeny 15
Paznen 5. KBaHTOBBI€C SIBJICHHS
5.1 | Ucnyckanue u 4 Onwitel  Pesepdopna u | O6cyxaeHue e
MOTJIONIEHUE CBETA IJIaHeTapHas Mojienb | onbiToB Pesepdopna mo
aTOMOM atoma. Mogenb arToma | UCCAEIOBAHUIO aTOMOB,
bopa. Hcnyckanue ¥ | BBIABHKEHUE THUIIOTE3 O
MOTJIOLIEHUE CBETA | BO3MOXHBIX pe3yJibTaTax
aTOMOM. KBaHTHL. | OBITOB B 3aBUCHUMOCTH

JIuHenyaTeie CIIEKTPBI.

oT IpeAnoIaraeMoro
CTPOCHHUS aTOMOB,
bopmynupoBaHue
BBIBOJIOB U3 PE3yJIbTATOB
OIIBITOB. OO6cyxneHue
POTUBOPEUUH




IJTAHETAPHOU

MOJCITH aroma u
OCHOBaHHUU TSt
TUIIOTE3BI bopa 0
CTallMOHAPHBIX OpOUTax
AIIEKTPOHOB.

HaOmronenne CIutomrHbIX
U JIMHEWYaThIX CIIEKTPOB
U3JIy4eHUS  Pa3IudHbIX
BeniectB.  OOBsICHEHHE
JIMHENYAaThIX  CIIEKTPOB
M3JTYYEHHUS.

5.2

Crpoenue
aTOMHOTO siJipa

PamnoaktuBHOCTE. ANb(a,
0eTa- U raMMa-HU3ITy4eHUs.
CrpoeHne aTOMHOrO sjpa.

Hyxionnas MOJIC/Ib
aTOMHOTO sapa. M30ToIBbL.
PannoaktusHble
MIPEBPAILCHUS. [lepuon
roJrypacnaja aTOMHBIX
saep.

OO6cyxneHune
BO3MOHBIX THUIOTE3 O
MOJIEJIIX CTPOEHUS SApa.
Omnpenenenne  cocrasa
anep [0  3aJaHHBIM
MacCOBbIM M 3apsiIOBBIM
YHCJIaM U 10 TOJIOKEHHUIO
B NEPUOTUIECKON
cucTeme AJIEMEHTOB.
AHanus M3MEHEHUS
cocraBa sjApa U €ro
MOJIOKEHUS B
MIEPUOANYECKON CHUCTEME
IIpU O-PATUOAKTUBHOCTH.
UccnenoBanune TpekoB o-
YacTUI] 1O  TOTOBBIM
dboTtorpadusim.




Obnapyxenue u
U3MEPEHUe
paauanoHHoro (oHa ¢
MOMOIIBI0  JIO3UMETPA,
OIICHKA €T0
WHTCHCUBHOCTH. AHaIu3
OMOJIOTMYECKHUX
W3MCHCHUM,
MIPOUCXOSAIINX oJ
JIECTBUEM
PaMOAKTUBHBIX
W3JIy4YCHUN.
Hcnonb3oBaHue
PaIuOaKTUBHBIX
M3Ty4YCHUN B MEUITMHE.

53

SlnepHblie peakuu

Snepnelie peaKuuu.
3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO
yucen. OJHEPrHus  CBS3M
aToMHbIX  sanep. CBs3b
MaCCBI u SHEPIHUH.
Peakiun CHUHTE3a 51
nenenus saep. Mcrounuku
sHeprun CoJiHIIa U 3BE3I.
Snepnas JHEpPreTHKa.
JlelicTBHS paaguOaKTUBHBIX
W3JIy4CHUH HA  JKUBBIC
OpraHu3MBlI.

Pemenue 3a7a4 C
HUCII0JIb30BAaHUEM

3aKOHOB COXpaHECHUs
MAacCOBBIX M 3apsAOBBIX
YUCEJ Ha OIPEACICHUE

pe3yJIbTaTOB  SJIEPHBIX
peaKIuu; aHalu3
BO3MO>KHOCTH W
HEBO3MOKHOCTH SIJICPHOM
peakiuu. Ouenka
SHEPTrUHU CBSA3U SAEpP C
HCIIOJIb30BaHUEM

dbopmynbsl  DWHINTEHHA.
OO0cyxaeHne




MIPEUMYIIECTB u
AKOJIOTHYECKUX
npoOJieM, CBS3aHHBIX C
SICPHON YHEPIETUKOM.

Htoro no pazaeny 17
IToBTOpUTETHHO- 9
00001Iar0IHUI MOJTYIIh

OBIIEE KOJIMYECTBO 102
YACOBIIO

[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC

Ne i/m

Tema ypoka

KoanuyecTBo yacos

Bcero

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTeJIbHbIE PeCypChl

®usnuka — Hayka o npupoze. SBienus

! npupoisl. OU3nUecKue SBICHUS !
) Mexanuyeckue, TEIIOBbIE, AIEKTPUUECKHE, 1
MarHUuTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 du3nYeCKre BEITUYMHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne
4 TeMIepaTypsl IPU MOMOLIU KUJKOCTHOTO 1
TepMOMETpPA U JATYMKA TeMIIepaTyphl"
Kak ¢u3uka u gpyrue ecTeCTBeHHbIE HAyKU
5 U3y4aroT NpupoAay. EcrecTBeHHOHAYyYHbII | bubnuorexa LIOK
MeToA rno3Hanus. Onucanue Gu3nIecKux https://m.edsoo.ru/ff09f72a
SIBIICHHH C IOMOIIILIO MOACTICH
VYpok-uccnenoBanue "l[IpoBepka runoTessl:
6 JANbHOCTD MOJNETA IAPUKA, TyIIEHHOTO 1
TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OOJIbIle
BbICOTA ITyCcKa"
Crpoenue BeniectBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIleCTBa
8 JIBr>xeHue 4acTHIl BEIESCTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONBITH IO 1

HaOJII0ACHUIO TEMJIOBOTO PaCIIUPEHUs



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

ra3oB»

10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBAMH BEIIECTB
1 B Pa3HbIX arperaTHbIX COCTOSHUAX U UX bu6mumorexa LIOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUI BOJIBI
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuoreka [JOK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
but6moreka [JOK
13 Ckopocte. Eaummitet ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuet myTi 1 BpeMeHM IBUKEHUS brbmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3ak0oH HHEPITUH.
15 B3a1fMoneﬁCTBMe TeJ'IpKaK IIPUYHHA buommorexa LOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHHUS CKOPOCTH JIBUXKEHUS Tell
16 IInorHOCTE BemecTBa. Pacuer macchl u bu6mmoreka [JOK
o0beMa TeJa 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenenenue
IJIOTHOCTHU TBEPAOTO TEa»
13 Pemenne 3amau mo teme "IlmoTHOCTH bubmnoreka LIOK
BelrecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTUKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «/3yuenue
20 3aBUCUMOCTH pacTskeHHs (edopMariim)
MPY>KUHBI OT MPUII0KEHHON CUITBD»
21 SABnenue Tarorenus. Cuna TSHKECTU
22 CBs13b MEX]Ty CHIION TSDKECTH W MacCoOi Bbubaunoreka ITOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378

Tena. Bec Tema. Pentenue 3amad mo teme
"Cuna tsixectun"

https://m.edsoo.ru/ff0al778

” Cuia TsKeCTH Ha APYTUX IIaHeTax. bu6mmoreka [JOK
OU3NYECKUE XAPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0al1502

bu6mmoreka [JOK

24 Msweperne cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc

bu6moreka [JOK

25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHUJI, HAIPABJIECHHBIX 110 bu6muoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pemenwue 3anay o Teme
"PaBHoneiicTByromas cuin”

)3 TpeHue ckonb)eHUs U TPEHUE MOKOSI. bubmuorexa LIOK
Tpenue B IpUpo/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bu6nmoreka [JOK
CUJIBbI IABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pewrenue 3anau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenue 3anau no remam: «Bec Tenay,

31 «I"padrueckoe n300pakeHUE CHITY, brbmorexa [OK

v https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOJEHCTBYIOIIAS CUIDY
KonTponbhas pabota 1no remam:
1 «MexaHunueckoe JBIKeHuey, «Macca,
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe
nzobpaxenue cum», «CUiIb»
33 Jasnenue. CiocoObl yMEHbILICHUS U bu6nuorexa LIOK



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

YBCIIUYUCHUA OaBJICHUSA

https://m.edsoo.ru/ff0a20a6

JlaBieHue ras3a. 3aBUCUMOCTD JaBJICHUS r'a3a

bubmuorexa [JOK

34 oT 00bEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
15 [lepenaua naBneHus TBEPAbIMU TEIAMH, bu6mmoreka [IOK
JKUIKOCTSIMH U ra3zamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiieHWE B AKUJKOCTH M T'a3€, BBI3BAHHOE bubmuoreka [JOK
JEUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «/laBinenue B bubmuorexa [JOK
XKUIKOCTH U raze. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommecst cocy et https://m.edsocl)_.lru/fan297O
39 IMuapaBnuueckuii npecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[1opIIHEBON KUIKOCTHBIM
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYIIIECTBOBAHMSI BO3IYIIHON 000I0YKH bu6nuoreka [JOK
3emiH. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Boznyxa. ATmocdepHoe naBrieHue ngg;ﬂif;;(]fzﬁma bsa
43 N3mepenue atmocdepHoro aasieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-aneponn. AtmochepHoe bu6mmoreka [JOK
JIABJICHUE HA PA3JIUYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 1o reme "AtmochepHoe



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

nasieHue"

JelicTBue ®UIKOCTH U ra3a Ha

47 MOIPYKEHHOE B HUX TEJI0. ApXUMEI0BA bubmmorexa IIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cHIa
JIaGoparopnas padora «Onpenenenue
48 BLITanKHBEmmepﬁ CHUJIBI ﬂefII)CTB foleil Ha bubmmorexa TIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B )KUJIKOCTH)
JlabopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tejla B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YaCTHU TEIa»
bu6mmoreka [IOK
50 IImaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
onpeesieHue e€ rpy30n01bEMHOCTH"
Pemenne 3aga4u no temam: «IlnaBanue
52 cynoB. BoznyxomnaBanue», «JlaBienue bubmmorexa [JOK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJIbIX T, )KUJIKOCTEU U Ta30B»
bu6moreka [JOK
53 Mexaunudeckas padbora
p https://m.edsoo.ru/ff0a3f82
bu6moreka [JOK
54 Montaocts. EAuHUIEI MOIITHOCTH
B a 1 IH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "PacyéT MOIIHOCTH,
pa3BuUBaeMoM MpH MOIbEME MO JiecTHUIIE"
56 [Ipocteie Mexanu3Mmsbl. Peryar. PaBHoBecue
CHWJI HA phluare
57 Konrtponsnas padora no teme «/laBnenue



https://m.edsoo.ru/ff0a3f82
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TBEPABIX TEJN, KUAKOCTEN U ra3oB» /
Bcepoccuiickas mpoBepouHas pabota

PesepBHbIit ypok. Pabora ¢ Tekcramu 1o
Teme «JlaBneHue TBEPABIX TEN, )KUAKOCTEU

bu6mmoreka [JOK

58 u razoBy» / Beepoccuiickast mpoBepoyHast https://m.edsoo.ru/ff0a4ffe
pabora
Prrdaru B TexHuke, OBITY U IPUPO/IE.
59 JlaGopatopHas pabota «};/ICCJIIZ:;())BH.HI/IG bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
60 Pewrenne 3amau no reme «YcnoBust bubnuorexa [JOK
PaBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro necTpust
61 Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HakKIIOHHOHN TUIOCKOCTH»
& Pemenwne 3agau o Teme "Pabora, bu6mmoreka [JOK
MotHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanuyeckas sHeprusi. Kunetnueckas u bu6nuoreka [JOK
IOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPTrUuu bubmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE OTNPEICTICHUE
65 W3MEHEHUs1 KHHETUYECKOU U
MOTEHIIUAJIBHON YHEPTUH MPU CKAThIBAHUU
TeJa 0 HAKJIOHHOM IJI0CKOoCTH"
66 KonTponbnas pabota no teme «Pabora u
MOIIHOCTb. DHEPIUS»
67 PezepBHbliil ypok. Pabora ¢ TekcTamu mo bub6nuorexa LIOK



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
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TeMme "MexaHndeckoe aBukeHne"

https://m.edsoo.ru/ff0adee6d

68

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teMe "Pabota. MomHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KoanuyecTBO 4acos

JieKTpOHHBbIE HU(POBHIE

Ne i/ Tema ypoxka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUJKOTO U | bu6moreka [JOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIlIECTBA Ha |
OCHOBE TOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. 1 bu6mmoreka [JOK
IToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciMpeHue u cxxaTue 1 Bubmmorexa I[JOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TEIJIOBOTO JBUKEHHS YACTHL]
9 Buytpennss sneprusi. CriocoObl U3MEHEHUs | bubnuotexa [JOK
BHYTPEHHEH YHEPTUHU https://m.edsoo.ru/ff0a5c60
bubmnoreka LIOK
10 Brge erutonepesiain ! https://m.edsoo.ru/ff0a6412
1 VYpok-koHpepenuus "[IpakTruueckoe 1 bubnuoreka [JOK

HCIIOJIb30BaHUE TEIUIOBEIX CBOMCTB BCIICCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
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1 MaTepualioB B LIEJSIX IHeprocoepexeHus "

KommuectBo TemoTrl. Y aenbpHas

bubmuorexa [JOK

12
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEII0BOro OanaHca. bu6mumorexa LIOK
TernooOMeH 1 TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "VccnenoBanue
14 SIBJIGHUS TEIJIO0OMEHA MPU CMEIIMBaHUU bubnworexa [JOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuelt BOJIbI
Pacuer konu4uecTBa TEIIOTHI,
15 HEO0OXOAMMOTO /IJIsi HarpeBaHUs Tea U
BBIJICJISIEMOTO UM TIPU OXJIXKICHUU
16 JlaGopatopHnas pabora "OnpeneneHue bu6nuorexa LIOK
yAEJIbHON TEIIOEMKOCTH BeliecTBa" https://m.edso0.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeibHAas TEII0Ta bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHNE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs TEIIoTa buommorexa LOK
p ) https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopuas padota "Onpenenenue bu6nmoreka [JOK
yIEIbHOU TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCALMSL. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y nennHas teniora
)1 napooOpa3oBaHUs U KOHICHCAIIIH. bubnuoreka [JOK
3aBUCUMOCTb TeMIIEPATypbl KUTICHHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBlIeHUS
2 Bnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnuoreka [JOK

"OnpeneneHne OTHOCUTEIbHON BIAKHOCTH

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a7628
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https://m.edsoo.ru/ff0a71d2
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BO3yXxa"

Pemenue 3aga4d Ha OMpPCACIICHUC BJIAKHOCTU

23
BO3/IyXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENEH.

24 [TapoBas Typ6uHa. /IBurareias BHYTPECHHETO
cropaHus

25 KII[ TermoBoro neuraresns. TemnoBbie bubnuoreka [JOK
JIBUTATEINIM U 3alIUTa OKPYKAIOMIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKkOoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU
B TEIJIOBBIX TpoIieccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TeMe
" bu6mmoreka [JOK

27 TeroBble siBneHus. IsMeHeHue

. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHMI BellecTBa
Kontponbhas padota mo teme "TemioBbie
28 siBJICHUS. MI3MeHeHre arperaTHbIX bubmorexa [TOK
. | p https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BeIlleCTBa

29 DnekTpuzanus tein. J[Ba poaa
ANEKTPUYECKUX 3aps/I0B

30 VYpok-uccrnenoBanue "IneKTpU3aIus Tel
UHAYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3auMopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH bu6nuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DJeKkTpudeckoe noje. HanpsskeHHOCTh

32 SIEKTPUUYECKOro mois. [IpuHnmn bubmmorexa LOK

p P . https://m.edsoo.ru/ff0a8a0a
CYTEPHO3UINH NEKTPUIECKUX MOJIeH
13 Hocutenu snexkrpuyeckux 3apsaoB.
DOneMeHTapHbIH 3apsia. CTpoeHue aTroma
34 [IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH bu6mmoreka [IOK



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
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COXPAHCHUA IJICKTPHUICCKOI'0 3apdaaa

https://m.edsoo.ru/ff0a8ef6

Pemrenue 3a1a4 Ha IpyUMEHEHUE CBOMCTB

bubmuorexa [JOK

35
3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBUS €TO
36 cyuiectBoBaHus. IcTouHUKM bubmorexa [TOK
ym ) https://m.edsoo.ru/ff0a95a4
3IEKTPUYECKOTO TOKA
37 JlefcTBUS SIIEKTPUUECKOr0 TOKA bubmorexa TIOK
p https://m.edso0.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JEKTPUYECKOTO NOJI Ha MPOBOJIHUKHU U
JABJIEKTPUKH"
39 DNEeKTPUYECKU TOK B METAJIIaX, bu6mmoreka [JOK
JKUJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
A1 Cuna toxka. JlabopaTtopHas pabora bubmuorexa [JOK
"U3mepeHnue u peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BoipTMerp.
42 JIaGoparopHas padota "M3mepenue u bubmmorexa [TOK
parop P ”p https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HalpsHKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y JCIBHOE bu6mmoreka [JOK
COIIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS bu6muoreka [IOK
IIPOBOJIHUKA OT €0 JJIMHBI, IO N https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEYEeHUs U MaTepuana”
45 3aBUCUMOCTB CUJIBI TOKA OT HANPSKEHHUS. bubnuorexa [JOK
3akoH OMa 1 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
46 Jlaboparopuas padora "HcciaenoBanue Bbubmaunoreka ITOK



https://m.edsoo.ru/ff0aa44a
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3aBHCHMOCTH CHJIbI TOKA, UIYILIETO Yepes
PE3UCTOP, OT COMPOTUBIICHUS pE3UCTOpa U
HanpspKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbpHOE B napajjiCJbHOC

47
COEIMHEHUSI IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka mpasuia
43 CJIO’KEHUS HANIPSLKEHUM TIPU bu6nuoreka [IOK
IIOCJIEI0BATENBHOM COCIMHEHUHN ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlabopartopnast pab6ota "IIpoBepka mpaBuia
49 TUISt CiJ'IBI I;OKaIr)[ U na anienLiOM ’ bubmmorexa [OK
p p | https://m.edsoo.ru/ff0aadle
COEIMHEHHH PE3UCTOPOB
50 Pemenue 3amau Ha npuMmeHeHue 3akona Oma bubnmoreka [{JOK
JUTS PA3JIMYHOTO COEIMHEHMSI IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. bu6mmoreka [IOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabora "OnpeneneHue bu6nuorexa LIOK
paboThI U MOLTHOCTH JIEKTPUYECKOTrO TOKa" https://m.edsoo.ru/ff0ab3e0
DeKTpuyecKre IenH U MOTpeOuTenn
53 3JeKTpUYecKoi sHepruu B ObITy. KopoTkoe Bubamorexa [JOK
P P y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIE MATHUTHI, UX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3yyenue nonei bu6muoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe nosie. MarautHoe nosie 3emiu bubnuorexa [JOK
U €r0 3HAaUEHUE U )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
57 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME bubnuoreka [JOK

"DnekTpruecKue 3apsabl. 3apsKEHHBIE TENa

https://m.edsoo.ru/ff0abd2c
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U UX B3auMojencTBus. I1ocTOSHHBIN
AJIEKTPUYECKUNA TOK"

58

Konrponsnas padora no teme
"DnexTpuueckue 3apsabl. 3apsKeHHbBIE Tena
H UX B3aumojercTBus. ITocToSHHBIN
anekTpuyeckuii Tok" / Beepocceuiickas
IIpoBepoyHas pabora

bu6mmorexa [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
teme "lloCTOsHHBIN 2TeKTpUYecKuid TOK" /
Bcepoccuiickas npoBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Opcrena. MaroHutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE IoJie
KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

HpI/IMeHeHI/Ie 3J'IeK'I”pOMaFHI/ITOB B TCXHUKC.
JlabopaTtopHas pabota "M3y4ueHue aecTBus
MarHMUTHOTO TOJISl HA TPOBOJAHUK C TOKOM"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOBUTATENH TIOCTOSIHHOTO TOKA.
Hcnonp30BaHue 3JIEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPOUCTBAX U HA
Tpaucmnopre. JlabopaTopnas pabora
"KoHcTpyupoBaHue 1 u3yuyeHue padoTsl
aneKTpoaBHuraress'

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papanes. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [pasumno Jlenna

64

Onexrporereparop. CrocoObl MOTyYeHUs
NEKTPUYECKON dHEPTUU. DINEKTPOCTAHLIUN
Ha BO30OHOBJIIEMBIX UCTOUYHHKAX YHEPTUU

65

[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TEME



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8

"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS"
KonrponsHas padora no Teme bubnuorexa LIOK
66 . \ 1
"DJIEKTPUUECKUE U MAaTHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekcramu 1o bu6mumorexa LIOK
67 1
teme "TennoBbie sABICHUS" https://m.edsoo.ru/ff0accSe
68 PeseprHbIii ypok. PabGoTa ¢ TekcTamu mo |
TeMme "MaruuTHsbI€ SBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

9 KUIIACC

KoanuyecTBO 4acos

JieKTpOHHBbIE HU(POBHIE

Ne i/ Tema ypoxka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 Mexanundeckoe ABuKeHUE. MarepuainbpHas |
TOYKa
) Cucrtema orcuera. OTHOCUTENBHOCTh 1 bubnuorexa [JOK
MEXaHHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEHHOE IBMKEHUE 1 bubmmorexa TIOK
p p 8 https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsiMOSIMHEITHOE
4 nBrkeHue. CpeliHsisi ¥ MTHOBEHHas! 1
CKOpOCTb
5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE | bubnuorexa LIOK
IBYOKCHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOJIMHEWNHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. [ padux 1
CKOpOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHmI[) Ten: npu aBHopcxo €HHOM 1 bubmmorexa TIOK
yeKop pup . yexop " https://m.edsoo.ru/ff0adb18
JIBMDKECHHMU 110 HAKJIOHHOM IIJIOCKOCTH
8 CBoOomHoe magenue ten. OmneiTel [annies 1
PaBHOMEpHOE ABUKEHUE IO OKPY>KHOCTH.
9 Ilepunon u yacrora odparenus. JInueinas u 1 bubmmorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 LlenTpOoCTpeMHUTENIBHOE YCKOPEHHE 1
. bubnuoreka IHOK
11 IIepBbiit 3akoH HbroToHa. Bextop cuiib 1 1

https://m.edsoo.ru/ff0ac612



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

12 Bropoii 3akon HeroTona. bubnuorexa LIOK
PaBHOpelicTByIOIIASA CHIla https://m.edsoo.ru/ff0ae72a
13 Tpetnii 3akon HetoTona. Cynepno3unus bu6mmoreka [JOK
CHJI https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npUMEHEHNE 3aKOHOB bu6nuoreka [JOK
HrroTona https://m.edsoo.ru/ff0aebbc
but6mmoreka [IOK
15 Crna ynpyrocty. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amad no reme «Cuma ynpyroctm»
17 Jlaboparopuas padota «Onpenenenue bubnmoreka [JOK
KECTKOCTH TIPYKAHBD) https://m.edsoo.ru/ff0ace28
bu6mmorexa [JOK
1
8 Cura Tperms https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia TpeHUs» bubmmorexa [JOK
A P https://m.edsoo.ru/ff0afa26
Jlaboparopnas padota "Onpenenenue bu6nmoreka [JOK
20
Kod(UITMEHTA TPEHUS CKOJTBKCHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau nmo reme "3akonsl HetoToHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
Cuna TSKeCcTH ¥ 3aKOH BCEMHUPHOTO
22 TATOTEHUs. Y CKOpEHUE CBOOOTHOTO bubamorexa [JOK
' P g https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koubepenius "J[BuxeHne T€I BOKPYT
23 rpaBuTalmoHHoro nenrpa (ConHeuHas
cuctema). ['amaktuxu"
Pemenue 3amad mo teme "Cuma TSHKECTH U bubmuorexa [JOK
24 |
3aKOH BCEMUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5{8
25 [TepBast kKocmMuyeckasi CKOPOCTb. bubmuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a

HesecomocTs n neperpy3ku

https://m.edsoo.ru/ff0af33c

PaBHOBeCHE MaTepUaIbHONW TOUKHU.
AoGcomotHO TBEpIOE Teno. PaBHOBecHe

bu6mmoreka [JOK

26 , .
TBEPAOIO Tea C 3aKPEIICHHON OChI0 https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
PaBHOBECHE MaTeprUaIbHON TOUYKH.
7 AoGcomotHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA € 3aKPEIUVIEHHOW OCBIO
BpaieHusi. MoMeHT cuibl. LleHTp TspkecTn
73 Pewenne 3anau no reme "MOMEHT CHUIIBI. bubnuorexa [JOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTE MO TEME
29 "MexaHu4yeckoe BE}KGHI/IG ’ bubmmorexa LOK
N g ) https://m.edsoo.ru/ff0b0408
BzanmoneiictBue Ten"
KonTponbaas paboTa mo teme
30 "Me I:l eCK(I))e JKEHHUE bubmnorexa LIOK
XaHUY BIDKEHUE.
N A " https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue Ten
Nmnynse Tena. UMnynbe cuiibl. 3akoH
31 COX ZHeHI/m HAMIT mj:la Yupyroe u bubmmorexa LOK
P y o py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJCICTBUE
1 Pewrenne 3amau no reme "3akoH coxpaHeHUs bubnuoreka [JOK
uMIyJibca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepeHuus "PeakTrBHOE
JBUKEHUE B IIPUPOJIE U TEXHUKE"
bu6moreka [JOK
34 Mexanudeckas paboTa U MOITHOCTb
p H https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIIbI TSDKECTH, CUJIBI YIIPYTOCTH U bu6mmoreka [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ffl0b0db8



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c

Jlabopartopnast pabota «Onpezaenenne
paboThI CHITBI TPEHUS IPU PAaBHOMEPHOM

36 .
JBUKEHHUHU TeJa [0 TOPU30HTAIbHOM
MTOBEPXHOCTH
37 Casi3b 2HEpruH U padoThl. [loTeHMabHAS
SHEPTUs
13 Kunernueckas sueprus. Teopema o bu6nuoreka [IOK
KMHETUYECKOM YHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMS YHEPIMU B MEXAHUKE
40 Jlaboparopras padota «/3ydeHne 3aKoHa bubnmoreka [JOK
COXPaHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebaTenbHOE IBMKEHUE U €T0 bubmuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromiue Konebanus. BeiHyX1eHHBIE bubnuorexa [JOK
kojeOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTtnyeckuil ¥ py>KUHHBIA MasITHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuojaa KoaebaHu OT KECTKOCTH bubmmorera [JOK
p https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue sHepruu Npu MEXaHUYECKUX
KoeOaHusIX
JlabopaTopHas paborta «OnpeneneHue
46 4acTOTHI U Tiepro/ia KoneOaHui Bubamorexa [JOK
pHOA https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa»
JlabopatopHnas padota «IIpoBepka
47 HCSaBFI)/ICI/Il\I/:I)OCTI/IpHe nojia IfOJ'IGé)aHI/If/'I rpysa buGmmorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChI Tpy3a»
48 Mexanundeckue BoiHbI. CBOWCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32

MEXaHHUYECCKUX BOJIH. HpOHOJ’IBHBIe n
IOIIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHmus "MexaHu4ecKrue BOTHBI

49 N
B TBEpOM Tele. CelicMuieckre BOIHBI"
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI"
5) I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI pE30HAHC
53 VYpoxk-koHpepeHuus "YpTpa3Byk u bubnuorexa LIOK
MHOPa3BYK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU pabOTE MO TEMe
54 "3akoHbI cOXpaHeHUs. MexaHnyeckue bubmorexa [OK
P " https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJHBI
Kontposnbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4eckue KojaeOanus u
BOJTHBI"
DNEKTPOMarHuTHOE IO0JIE. bu6nuoreka LIOK
56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-koudepenus "[lkana
58 3JIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubmmoreka [JOK
3JIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsI3H"
VYpok-uccnenosanue "M3yuenue CBONCTB
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO bubmmorexa [JOK
p " https://m.edsoo.ru/ff0b2cbc
MOOWIBHOTO TenedoHa
60 Pemenwue 3anay Ha onpe/eieHne 4acTOThl U



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe

JJINHBI BHGKTPOMaFHHTHOﬁ BOJIHBI

DnekTpoMarHuTHasi Ipupoja CBETa.

bubmuorexa [JOK

61 .
CxopocTts cBeTa. BonHoBbIe cBOWCTBa cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsamonuueiinoe
62 acrpocTpaHenue csera. 3atMeHus CoiHIa bubmmorexa TIOK
pacipoctp ) https://m.edso00.ru/ff0b3658
u JIyHbl
3aKOH OTpakKeHHs CBeTa. 3epkana. Pemenue
63 3a7a4 Ha DpUMEHEHHE 3aKOHA OTPaKECHUA bubmmorexa LOK
p R https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH NMPEIOMIICHUS bubnuorexa LIOK
64
cBETa https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBanue noJIHOTO BHYTPEHHETO bubmmorexa IIOK
yp https://m.edsoo.ru/ff0b3c5¢
OTpaXEHUsI B ONTUYECKUX CBETOBOIAX
JlaboparopHnas padota "UccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS] CBETOBOTO
Jy4da OT yIJia MaJIeHusl Ha TpaHule "BO3AyX-
crexiao""
VYpok-koubepenius "Mcnonp3oBanue
67 MOJHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBA3b"
bubmnoreka LIOK
68 JIna3el. OnrTHyeckas cuia JTUH3EI
https://m.edsoo.ru/ff0b3f2¢
69 ITocTtpoenune n300pakeHUil B TMH3AX bubmmorexa TIOK
p P https://m.edsoo.ru/ff0b444a
Jlabopartopnas pabota "Onpezenenne
. bubmnoreka LIOK
70 (hOKYCHOTO PACCTOSIHHS 1 ONITUYECKON CHJIBI

cobuparome TUH3b1"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0

VYpok-koHpepeHus "OnTuueckue

bu6moreka [JOK

& JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['a3 xak ontuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepenuus "Jedexrsr 3penus. Kak
COXPaHUTH 3peHHe"
Pasnoxxenue 6enoro cBera B crieKTp. OMBITHI
74 HeroTona. CrnoxeHue crnekTpaibHbIX Bubmmorexa [JOK
https://m.edsoo.ru/ft0c0f4c
uBeroB. /lucniepcus ceera
JlabopaTtopnast pa6ota "ONBITHI 11O
75 pa3IoKEeHUI0 OENOro CBeTa B CIIEKTP U bubnuorexa [JOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
VYpoxk-npaktukyMm "BosiHOBBIE CBOMCTBA
76 CBeTa: TUCIiepCcusi, MHTEPPEPECHIIUSI 1
mudpakmms”
77 Omnbitel Pe3epdopnaa u ruranetapaast MOIeIhb bu6mmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
79 Hcnyckanue v MOrJIoNieHUE CBETa aTOMOM. bubnuotexa [JOK
KBanTs1. JIuneiiuaTeie CrieKTphI https://m.edsoo.ru/ff0c144c
20 Ypoxk-tipaktukym "HalOimoieHue cieKTpoB bubnmoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUJIBI bubmnorexa [IOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHOro sjpa. Hykinonnas bu6mmoreka [JOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
&3 PannoaktuBHbIe ipeBparieHus. M30Tombl bu6mmoreka [IOK



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0clal4

Pemenue 3amay mo reme: "PagunoakTUBHBIE

bu6mmorexa [JOK

84 npeBpauieHus " https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nomypacnana

26 VYpok-koHpepeHuus "PagroakTUBHbIE bubnuorexa [JOK
W3JIyYCHHS B IPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peakiy. 3aKOHbI COXPaHEHUs bubnuorexa LIOK
3apsi0BOrO U MacCOBOI'0O YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3M aTOMHBIX sijiep. CBs3b bu6mmoreka [JOK
MAaccChl ¥ SJHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pewenue 3amau no reme "fAnepHeie
peakuun"

90 Peakuuu cunTesa u geneHus saep. bu6moreka [JOK
Hctounuku sueprun CoJiHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus " nepHas SHEpreTHUKa.

91 JIercTBUSA pauOAKTUBHBIX U3JIy4YECHUN Ha
KUBbIE OpraHU3MBbI"

[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe

9 "D1eKTpOMarHUTHOE TOJIE. bu6nuoreka LIOK
DneKTpOMarHuTHble BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE MOJIE.
DneKTpoOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOpenue, o6o6menue. JJaboparopusie bubmmoreka [JOK
paboTsl o Kypcy "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0600menHue. Pemenue bu6mmorexa [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
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pvaeTHBIX 1 KAQYCCTBCHHBIX 3a1a4 110 TEMEC
"TemnoBsie nmpornecch”

https://m.edsoo.ru/ff0c2572

[ToBTOopenue, o6o0mmenue. Pemenne

96 ACYETHBIX M KAYECTBEHHBIX 3a/a4 10 TEME 1 bubmmorexa [JOK
b . A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIX aBUraTeneii"

IToBTropenue, o6o0menHue. Pemenne

97 ACYETHBIX M KAU€CTBEHHBIX 33]a4 [0 TeMe 1 Bubmmorexa [JOK
P a https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHoBOK"

08 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 bubnuoreka [JOK
paboThl o Kypcy "CBeToBbie siBJCHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6ob6menue. Padora ¢

99 TEKCTaMu 10 TeMe "3aKOHBI COXPAHEHUS B 1 bubmorexa OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, o6o0mmenue. Pabora ¢ 1 bubnuorexa LIOK
Tekctamu 1o teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mumorexa LIOK
TekcTamu 1o TeMe "CBEeTOBbIC ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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INPOBEPAEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATBI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pas3jindaTtb SABJICHUA IO ONMHMCAHUIO HUX XAPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/IBI/I‘~IGCKO€ SIBJICHUC

1.3

pacrmo3HaBaTh MPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJIEHUH B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3NUECKUE SBICHUS B MPUPOE,
IIPU 3TOM TE€PEBOJIUThH MPAKTUYECKYIO 3aJauy B yueOHYIO, BBIICISATH

CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIM

1.4

OIUCHIBATh W3y4YCHHBIC CBOHCTBA Tel M (PU3NYECKUE SBIICHHS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TPH ONHCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHOJNB3YEMbIX BEIUYUH, UX
0003HaYCHUS U eIMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOJUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (U3HYECKYI0 BEIMYUHY C JPYTHMHA
BEIMYMHAMHU, CTPOUTh TIpadUKd  M3YUYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEIIMINH

1.5

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3HUYECKUE SIBICHHUS U TPOIECCHI,
HCIIOJIb3YSl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa W 3alMChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA’>XCHHUC

1.6

OOBSICHATh (PU3UUECKUE SBJICHHS, IMPOLECChl U CBOMCTBA Tell, B TOM
4yuciie U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIBISATh HPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe M3 1 — 2 Jormyeckux MmIaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3UYECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarh pacu€THble 3a7aud B 1 — 2 NEWCTBUSA, UCIOJB3Ys 3aKOHBI U
(bopMyIIbl, CBSI3BIBAIONINE (DM3UMYECKHE BETUYUHBI: HA OCHOBE aHaJIN3a
YCJIOBUA 3aJayd  3allUMCbIBaTb KpPATKOC YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUEThI, HAXOIUTH
CIIPaBOYHLIC NTAHHBIC, H€O6XOI[I/IMBIC IJid peHICHUs 3aaa4, OICHHUBATH

PEATUCTUYHOCTh MOTYYECHHON (PU3UUECKOI BETNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MpPHU TTOMOIIA
(bI/I?)I/I‘-IeCKI/IX MCTOOOB, B OIIMCAaHUU HUCCICOOBAHUA  BbIACIIATH
MpoOBEpsieMOE  TPEANoJoKeHne  (TUMoTe3y),  pasauyaTbh |
MHTEPIPETHPOBATh MOJNYYCHHBIH pe3ylnbTaT, HAXOAWTh OLIMOKH B

XOJ¢€ OIIbITa, A€JaTh BBIBOJABI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WK
¢usmyeckux  CBOMCTB  Tel:  (OpMyIUpOBaTh  MpOBEpsSEMbIe
NPEINONOKEHUs, CcOoOMpaTh  YCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py,I[OBaHI/IH, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'[PIpOBaTB BBIBObI

1.10

BBITIOJIHATE TIPSIMBIE M3MEPEHHSI C HCIOJIB30BAHUEM AHAJIOTOBBIX MU
IU(PPOBBIX MPHUOOPOB, 3aMMCHIBATh TOKa3aHUS NMPHUOOPOB € YUETOM

3aJTaHHON a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI

IPOBOJUTh  MCCJIEJOBAHME  3aBUCUMOCTH  OIHON  (U3UYECKOil
BEJIMYUHBl OT JpPYrol C UCIOJNB30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO MCCIIEJOBaHUS, COOUpATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUs, CIENYs PEUIOKEHHOMY IIJIaHy,
¢bukcupoBaTh pPE3yJbTaThl IMOJYYEHHONM 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] U IpaUKOB, AeTaTh BHIBObI

10 pe3yJIbTaTaM MCCIEI0BAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUs (PU3UYECCKUX BEIWYHH, CIEHYs
MPEJIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEeHU coOuparh
AKCIEPUMEHTAJIbHYI0O YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOM

BCJIIMYNHBI

1.13

coOmolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

n1abopaTOpHBIM 000py10BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS TPUOOPOB U  TEXHUUYECKHUX
YCTPOICTB, XapakTepu30BaThb MPUHLUINBI JEUCTBUS M3YUYEHHBIX
npruOOpOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONHCAHHS,

WCHOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUN U




He0oOXoauMbIe (PU3NUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpUMepax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM 171 oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpalleHud ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 37I0POBBS U

coOJII0ICHNS HOPM HKOJIOTMUYECKOTO MOBEICHHUS B OKpY Katollel cpeae

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu VMHTepHET B
COOTBETCTBUM C 3a/laHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPaBHEHUS pa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMAIUIO, KOTOpasl sBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHbIX 3aJlaHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTEeparypy  (DU3MYECKOro  COAeprKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu HTepHer, Bnanersb
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOpMaLK

U3 OJHOM 3HAKOBOM CUCTEMBI B APYTryro

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKHE MUCHhMEHHBIC U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHUKOB WHPOpMAuu (PU3NIECKOrO
CoJiep’KaHusi, B TOM 4Hucie MyOJINYHO AeNaTh KpaTKUe COOOIIEHHS O
pe3yabTaTax IPOEKTOB WM YUYEOHBIX HCCIEIOBAaHUM, TpPH STOM
rpaMOTHO HCIIOJb30BaTh HM3YYEHHbIM TMOHATUMHBIA anmapaT Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[HeI>i

1.19

IIPY BBIIOJHEHUN YYE€OHBIX MPOEKTOB M UCCIIEI0BAaHUNA pactpeaessaTh
00513aHHOCTH B TPyII€ B COOTBETCTBUU C MOCTaBICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBHINOJIHEHHWEM IUIAaHA JEWCTBHM, aJE€KBAaTHO OLICHUBATHb
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMNIbI, BBICTPAaUBaTh
KOMMYHUKAaTUBHOE B3alMOJCICTBHE, Y4YUTBIBAs MHEHHUE

OKPY>KaOIINUX

8 KUIACC




Kon
NpoBepsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATbI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pas3jindaTtb SABJICHHUSA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1‘-1601(06 SABJICHUC

1.3

pacrno3HaBaTh MPOSBIECHHE W3YYEHHBIX (DU3UYECKHUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4Hucie (U3MUECKUe SBICHUS B MPUPOJE,
MIPU 3TOM TEPEBOIMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICISATH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKHUX SBJICHHUMA

1.4

OMUCHIBATh HW3YYEHHBIE CBOMCTBA Ten M (DU3UUYECKUE SIBICHUSA,
UCTIONB3ys (U3MYECKHe BEIMYUHBI, TPH ONHCAHUU TPABUIBHO
TpakToBaThb  (U3MYECKUI  CMBICA  HCHOJIB3YyeMbIX  BEJIUYHH,
0003HAYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaUKd  HM3YyUYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETNINH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3HUUYECKUE SIBJICHHUS U MPOIECCHI,
UCIIONB3YSl M3YYEHHbIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHa H 3alHChIBAaTh €r0  MaTeMaTH4YeCKOoe

BBIpaKEHHE

1.6

OO0BACHATH (U3NYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1
— 2 JIOTMYECKMX IIAaroB € MOMOWIBI0 | — 2 M3ydeHHBIX CBOICTBa

bu3nUecKuX SABICHHUH, (PU3NICCKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemate pacy€THble 3a7ayd B 2 — 3 JIEHCTBUS, UCIIONIB3YS 3aKOHBI U
(dbopMyIibl, cBs3bIBaIOLINE (PM3UYECKHE BETUYUHBI: HA OCHOBE aHaJIN3a
YCJIOBMS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JMaHHBIX JJIs pElIeHus 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe ISl €€ PEIICHUs, MPOBOAUTH PacuéThl M CPABHUBATH
MOJIyYeHHOE 3HAaueHUe (PU3NUECKOW BEIMYUHBI C H3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHINTh HpU IMOMOIIHU

(1)I/I3I/I‘-I€CKI/IX MCTOOOB, UCITOJIB3Ys OMMMCAHUC UCCIICAOBAHNS, BEIACIIATH




MIPOBEPSIEMOE MPEAINOJIOKEHHE, OLIEHUBATh MPAaBWIBHOCTH IOpPsIKa

MPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAMTH OMNBITHl MO0 HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3MYECKUX ~ CBOWCTB  Tel:  (OpMynIHpoBaTh  IPOBEPSEMbIC
MPENIoNIOKEeHNs, CcoOUpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHUS, OIIMCHIBATH X0 OTBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE MPAMBIC H3MCPCHUA C HCIOJIb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB 1 JaT4YHUKOB (I)I/ISI/I‘ICCKI/IX BCJIMYHNH, CPaBHUBATL PC3YJIbTATHL

M3MEpEeHUH ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

IIPOBOAMTHh  MCCIIEJOBAHWE  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYHMHBI OT JAPYroil C HCIOJB30BAHUEM NPSIMBIX W3MEPEHHUMN:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEHus, cilexys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BUE TaOaHIl U rpaduKoOB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOAUTDH KOCBCHHBIC HN3MCPCHUA q)HSI/ILIeCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BbIYUCIATH 3HAYCHUC

BCIINYHHBI

1.13

COﬁJ’II-OI[aTB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

n1a0opaTOpHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIOJB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SABICHUA U HEOOXOIMMBbIe

(bu3HYecKrue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTble TEXHUUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIC
mprOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABISTH CXEMBI
ANEKTPUYECKUX IIEMeld ¢ TOCTeAOBATeIbHBIM ¢ THapajijIeIbHBIM
COCMHEHHEM DJIEMEHTOB, pa3inyas YCJIOBHbIE  O0O3HAYeHUs

3JIEMEHTOB JIEKTPUUYECKUX LIETIEH

1.16

NPUBOIUTH TMpUMEPHl (HAaXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTHYECKOTO MCIIOIb30BaHMS (PU3NIECKUX 3HAHHI B MTOBCEIHEBHOMN
KU3HU JUIsi  o0ecmedeHuss O€30MacHOCTH TMpH  OOpalieHuH ¢
npudopaMH ¥ TEXHHYSCKHMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTFOICHUS HOPM DKOJIOTHYECKOTO TOBEJICHUS B OKPY KaIOIIEeH cpee




1.17

OCYIIECTBIISATh MOUCK UHPOpMaK (U3UYECKOTO CONEPKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMMEIOUIUMXCS 3HAHUW U MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIACIATh HHGPOPMAIHNIO, KOTOpas

ABJIICTCA HpOTHBOpG‘IHBOﬁ HJIM MOXKET OBIThH He,Z[OCTOBepHOﬁ

1.18

UCMONb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJjaHUN  HaAy4HO-
TOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COICpIKAHUS, CIIPABOYHBIC
MaTepuanbl, pecypcsl cetu MHTepHer; BiameTb npuéMamMu
KOHCIIEKTHPOBAHUs TEKCTa, mpeoOpa3oBaHus MHPOPMALIUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE 1 KPATKUE YCTHBIE COOOIIEHNUS,
0000mas uHGOpMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UUIECKOTO
cColepXaHus, B TOM YHCJIE MyOJMYHO TPEJICTABISATh PE3yIbTAaThl
MPOEKTHOM WJIM UCCJEA0BATEIbCKOM JEATEIBbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJb30BaTh HW3YYEHHbIM IOHATUMHBIA anmapar Kypca

(1)I/I3I/IKI/I, COIMPOBOXKIATb BBICTYIIIICHUC npeseHTauI/Ieﬁ

1.20

IIPU BBINOJHEHUH YYEOHBIX NMPOEKTOB U UCCIEA0BAaHUNA (PU3NYECKUX
IPOLIECCOB paclpeneNsTh O0s3aHHOCTH B IPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMHA ~ 337a4aMH, CJICIATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBaTb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TIPYMIbI, BBICTPAaWBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBIAA  TOTOBHOCTH

paspemats KOHQIHKTHI

9 KUIIACC

Kon

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM




MPOBePsSIEMOT0
pe3yabTara

06p330BaTeJ'll)HOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06pa303aﬂnﬂ

1.1

HCIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

pasiinyaTtb SABJICHHUA IO OIMHMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/IquKOC SABJICHHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YUYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4YHCIe (U3NUECKUE SBICHHUS B MPHUPOE,
IIPU 3TOM TNEPEBOAMUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh

CyLIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONUCHIBATh HW3YYEHHBIE CBOICTBA Tel M (PU3MUECKUE SIBICHUSA,
UCHONb3ysd (PU3NYECKHE BEIMYUHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaThb  (U3WYECKHI  CMBICI  HUCMOJb3YEeMBIX  BEJIUYHH,
0003Ha4YeHUS M eAUHUIIBI (PU3NUECKUX BEJIMYHH, HAXOAUTH (POPMYJIBL,
CBSI3bIBAIOIME JIAaHHYIO  (U3MYECKYI0 BEIMYUHY C JPYTHMMHU
BEIMYMHAMHU, CTPOUTh TpadUKHd  M3YYCHHBIX  3aBHCHUMOCTEH

(1)I/ISI/I‘ICCKI/IX BCINYHNH

1.5

XapaKTCepPU30BaTb CBOICTBa TCII, CI)I/ISI/IIIGCKI/IC SIBJICHHUA U IPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JAaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa MW  3alliMCbiBaAaTh C€ro MaTCMaTH4YCCKOC

BBIPAKCHUE

1.6

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJIATH IPUYMHHO-CJIC/ICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKHX IIAaroB C MOMOWIBIO 2 — 3 U3y4YEHHBIX CBOWCTBA

(I)I/ISI/I‘ICCKI/IX HBJ'IeHHfI, (1)I/I3I/I‘{CCKI/IX 3daKOHa WX 3aKOHOMEPHOCTH

1.7

pemate pacuéTHbele 3ahauyu (OMUparommecs Ha cucreMy u3 2 — 3
YpaBHCHHIA), WCIOIB3ys 3aKOHBI ©  (OPMYJBI, CBS3BIBAIOIIUE
¢du3nveckre BEIMYMHBI: HA OCHOBE aHaJM3a YCIOBHS 3a/laud
3alMUCbIBAaTh  KpPAaTKOC€  YCJIIOBUC, BBISBJIIATH HCAOCTAIOIINEC WU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE
JUIS PELIeHUs, TMPOBOAWTHL PACUYEThl M OIICHHUBATH PEaTUCTHYHOCTD

MOJIy4E€HHOT'0 3HaUY€HUs (PU3HUECKON BEIUYUHBI

1.8

pacro3HaBaTh TPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MpPU OMOIIU
(bU3MYECKUX METOIOB, MCIOJb3Ysl ONMMCAHUE HCCIICT0BAHUS, BBIICIATH

IMPOBEPACMOC  TPCAIIOJIOKCHNUEC, OICHMBATL TIPABHUJIBHOCTL TIOPSAAKa




IMPOBCACHUA HCCIICAOBaHUA, [JACJIATb BBIBOABI, HWHTCPIPETUPOBATH

PE3yJIbTAThI Ha6HIOﬂeHHﬁ 1 OIIBITOB

1.9

MPOBOAMTH OMNBITHl MO0 HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHHUSA, OMHCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOANTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
OIpeessisl CpelHee 3HAuCHHWE H3MepsieMol BennuuHbl (poKycHOoe
paccTrosiHue coOuparomeil JIMH3bI), 0OOCHOBBIBATH BHIOOp crocoda

M3MEpPEHHS (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
MOJTy4eHHON 3aBHCHUMOCTH (D)M3MUYECKUX BEIUYMH B BHJIE TaOIHUIIU

l"paq)I/IKOB, ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAUTh  KOCBEHHbIE  HM3MEpPEHHUsS  (PU3UYECKMX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHHs], COOUpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HW3MEPEHUs, Cleays MpPEUIOKEHHOM WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpH  pabore ¢

nabopaTOpHBIM 000PYTIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIC INPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPOE TEJO, TOUCUHBIH HCTOYHUK
CBeTa, JIyd4, TOHKAas JINH3a, IUIAHETapHas MOJENb aTOMa, HyKJIOHHAas

MOZCIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh NPUHIUNBI JIEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABICHMH U HEOOXOJUMBbIE

¢du3nveckre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXE€Mbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB TPH PEHICHUH Y4eOHO-IPAKTUIECKUX
3aJja4, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS N300pAKEHUH B IIJIOCKOM

3epKaJie ¥ coOMparolIeil JTuH3e




1.17

NPUBOAUTH TpPHUMEpPHl (HaXoauTh HWH(MOpMaAIMIO O MpuUMepax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM 171 oOecrieueHusi 0O€30MacHOCTH TpU  OOpalleHuu ¢
npubOpaMu U TEXHUYSCKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpe/e

1.18

OCYIIECTBIISATH MOUCK HHPOpMAK (U3HIECKOTO COICPKAHUS B CETH
Wntepner, camocrosTensHO (GOpMyIUpys TOUCKOBBIA  3ampoc,
HaxoOJUTh MYTU  OMNPEHCJ]ICHHUs  JOCTOBEPHOCTH  MOJyYEHHOU
nH(pOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUA M JIONOJHUTENbHBIX

HCTOYHUKOB

1.19

UCTOJNb30BaTh TPU  BBINOJHEHMM YUYEOHBIX 3aJaHUN  HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUECKOro COAEp KaHUs, CIIPpaBOYHBIE
Marepuainbl, pecypcbl ceth MHTepHer; BinageTe  NpUEMaMHu
KOHCIIEKTHPOBAHMs TEKCTa, mpeoOpa3oBaHusi HHPOPMALUU U3 OJHOU

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIC NHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE HWH(OPMALUU W3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO
CoJiep’KaHusl, MyOJIMYHO MPEACTABIATH PE3yJbTaThl MPOCKTHOW HIIN
UCCIIEIOBATEIbCKOM  AEATENbHOCTH, IPU  3TOM  TI'PAMOTHO
KCIMOJIb30BaTh U3YUEHHbBI MOHATUHWHBINA annapaT U3y4aeMoro pasjaena
(GU3MKH U CONMPOBOXKJATh BBICTYIUIGHHWE Mpe3eHTalueld ¢ ydéTroM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINIOJHEHUHM Y4YEOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MIPOLIECCOB PaCHpEeeNsiTh 00sI3aHHOCTU B TPYMIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMH  3aJa4dYaMu, CJICOUTh 3a BBIIIOJIHCHUEM IJ1aHa
JEUCTBUA W KOPPEKTHPOBATh  €ro, AaJeKBAaTHO  OLICHUBATH
COGCTBGHHBIP'I BKJIag B NCATCIIBHOCTDH I pynHBI, BBICTpaI/IBaTB
KOMMYHI/IKaTI/IBHOG B33HMOJIC§ICTBI/I€, HpOfIBJ’IHS[ TOTOBHOCTH

pazpemiats KOHGIUKTHI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JI€EMEHTAa

IIpoBepsiemMble 3JIeMEHTbI COEPKAHUSA

®U3UKA U EE POJIb B [IO3HAHWHY OKPYXXAIOIIETO MUPA

1.1

®usznka — Hayka O Ipupoje. SBieHus NpUPOIBIL.
dusnueckue  ABICHUA: MEXaHWYECKHE, TEIUIOBHIE,

SJICKTPUYCCKNEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckue BenuuyuHbL.  M3Mepenune  usmueckux
BenuunH.  Pusnueckue  npubopsl.  I[lorpemHocTs

n3MepeHnii. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

EctecTBeHHOHayuyHBIH METOJ MO3HAHMS: HaOJIOJEHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIPOCA, BBIIABMIKEHUE TMIIOTES,
OKCIEPUMEHT 10 TMpPOBEpPKEe THIIOTE3, OObICHEHHE

HAOJIFOAEMOTO SIBJICHUS

1.4

Onucanne pU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIETIeH

1.5

[TpakTiueckue paboTHI:

H3mepenue paccTossHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEIa.
Omnpenenenne pasMepoB MaJbIX TEIN.

N3mepenne Ttemneparypsl HNpH MOMOLIM KUAKOCTHOTO

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbL

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephbl.
OnbIThl,  JIOKa3bIBAIOIIME  JIUCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JBwxenue wyactuy  BemectBa. CBsA3b  CKOPOCTH
JBDKEHUSA YacTUL C TeMIepaTypoud. bpoyHOBCKoe

nBIKeHue, 1uddy3us

23

BzaumoelicTBre yacTull BEIIECTBA: IPUTAKCHUC U

OTTAJIKMBaAHHUC




24

ArperaTHble COCTOSIHHMSI BEILIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTATUYECKHX)  TEll.
B3aumocBsI3p Mexky CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco06eHHOCTH arperaTHhIX COCTOSTHUN BOJIbI

2.6

[TpakTrueckue pabOTHI:

Ounenka pguamMeTpa aToMa METOAOM  pAIoB  (C
UCTIONBb30BaHUEM (oTorpaduii).

OnbITH IO HAOTFOIEHUIO TETUIOBOTO PACIIHPEHHSI Ta30B.
OnbIThI o 00Hapy>KEHHIO necTBus 9701

MOJIEKYJIIPHOTO MPUTSIHKEHUS

JIBUDKEHUE U B3BAUMOJIEVMCTBUE TEJI

11 Mexanunueckoe JIBIOKECHHE. PaBHOMepHOE U
' HEpPaBHOMEPHOE JIBUKECHHE
32 Ckopoctb. CpenHsst CKOPOCTh IPU HEPABHOMEPHOM
' JBWKEHUU. Pacuér myTH U BpeMEeHU JIBU>KECHUS
SBnenne uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
33 TeJ KaK IPUYMHA U3MEHEHUS! CKOPOCTH JIBHXKEHMS TEIl.
Macca xak Mepa HHEPTHOCTH Teja
34 [InotHOCTh BeniecTBa. CBA3b INIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €JMHMIIE 00bEMA BEILIECTBA
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICHCTBHUSI TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' IIOMOILBIO TMHAMOMETpPA
37 SIBnenue TAroreHus U cuia TshkecTu. Cuia TSKECTH Ha
' JIpyrux mianerax. Bec tena. HeBecomocTh
33 Cuna tpenusa. TpeHHE CKOJBXKEHUS UM TPEHHE IOKOS.
' Tpenue B npupoJIe U TEXHUKE
1.9 CrnoxxeHue cui, HaNpaBICHHBIX IO OJHOM MPSIMOH.
' PaBHOelcTBYIOIIASA CHIT
[IpakTuyeckue pabOTHI:
3.10

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS

(mapHKa B KUIKOCTH, MOZACIIN  3JICKTPUYCCKOI'O




aBToMoOmWIs u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJBXKEHHS Opycka WM IIapukKa I0
HaKJIIOHHOM  T1uiockocTu.  OmpeneneHue  IIOTHOCTH
TBEPIAOTO Tena. OnBITHI, JEMOHCTPUPYIOIIINE
3aBHUCUMOCTh pacTsKeHus (aedopmaruu) mpy>KUHBL OT
OPWIOKEHHON  cuibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHHsI OT Beca Tejla U

XapaKkTepa CONMPHUKACAIOIINXCA HOBerHOCTeﬁ

OusnuecKue SIBICHUsI B IPUPOJIE: MIPUMEPHI JIBUKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMHU B >KMBOM M HEKUBOU MpUpPOAE,
JICHCTBHE CHJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, MOAIIUITHUKA
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
il HaBnenune TBEpmoro tena. CrocoObl yMEHBIIEHUS U
' YBEJIUYCHUS TABICHUS
47 JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMA,
' TEMIIepaTypbl
43 Ilepenava naBiieHHs] TBEPABIMU TEJIAMH, KUJIKOCTAMHU U
. razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCHMOCTh  JABJICHUS JKUAKOCTH OT TIyOUHBI
4.4 ['unpocratudeckuii mapagokc. CooOMIIArONTHECS COCYIbI.
I'mapaBnuueckre MeXaHU3MBI
Atmocdepa 3emnn u atmocepHoe naBnenue. Ipuunnel
45 CyIIECTBOBaHUS BO3AYIIHOW o00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOTO ABICHHS OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 W3mepenne armocdepHoro nasneHus. [lpubopst ans
' u3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxuMenoBa) cuwia. 3aKoH
Apxumena
4.8 [1naBanue ten. BoznyxomnnaBanue
49 [TpakTrdeckue paboOTHI:

Wccnegopanne 3aBHCHUMOCTH Beca Tejla B BOJE OT




00béMa TOTrpyXEHHOWM B IKHJAKOCTH YacTH Teja.
OrnpenenieHne BbITAIKUBAIONIEH CUIIBI, IEUCTBYIONIEH Ha
TENo,  MNOorpy:k€HHoe B  KuIkocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOUIEH CHJIbI, ACHCTBYIOLIECH
HAa TEJIO0 B IKUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOIME  3aBUCHMOCTh  BBITAJKHBAIOLIEH
CWJIBI, IEHCTBYIOIICH HA TENO B JKUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B KUIKOCTh YacCTH TeJa U OT ITUIOTHOCTH
JKAJIKOCTH. KonctpyupoBanne  apeomerpa WU

KOHCTPYUPOBaHHE  JIOOKM U  OIpeleneHue e

rpy30H0IbEMHOCTH

Ousnyeckue  SBJICHUS B NPUPOJE:  BIMSHUE
4.10 aTMoc(hepHOTro aBJICHsS Ha )KUBOW OpraHU3M, TJIABAHUE

pBIO

TexHuyeckue yCTpONCTBA: COOOLIAIONIMECS COCYIbI,
411 YCTPOMCTBO BOJONPOBOJAA, TUIAPABIMYECKUN IIpECC,

MaHOMETp, 0apoMeTp, BBICOTOMEp, TMOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT YA

5.1 Mexanunueckast pabota
5.2 Mexanuyeckast MOITHOCTb
53 [IpocThie  MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAs
' m1ockocThb. [IpaBuiio paBHOBECHUS pblyara
54 [TpumeHeHre paBuiia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwino»  MexaHuku.  Koaddunment
5.5 II0JIE3HOTO JEUCTBHS MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnManbHas SHEPTUU TeJla, MOJHATOrO Had 3eMIIEH
5.7 Kunernueckas sHeprus
5 g [Tonnass mexaHuueckas SHeprusi. 3aKOH HU3MEHEHUS U
' COXpaHEHUsI MEXaHWYECKON IHEPTUHN
[TpakTrueckue paboTHI:
59

Omnpenenenue paboThl CUIIBI TPEHUS] PU PaBHOMEPHOM

JABMOKCHHHN TCJIa 110 I‘OpI/I?;OHTaJILHOI\/JI IMOBCPXHOCTH.




Uccnenoanue YCIIOBUM paBHOBECHS pbryara.
Wsmepenne KIIJ[ HakionHol mniockoctu. M3ydenue

3aKOHAa COXpaHCHUA MEXaHUYIECKOM SHEPTUn

dusnyeckue SBICHUS B mnmpupoaec: pblHaru B TCIIC

5.10

4eJIoBeKa

TexHuueckue yCTpOMCTBA: pblUar, IOABHXKHBIA U
5.11 HETOABUKHBIM OJOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MCXaHU3MBbI B 6BITy

8 KUIACC

Kon

Kon

IIpoBepsieMble 3JIEMEHTbI CO/IEPKAHUSA




paszea 3J1eMeHTAa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3Mmepsl
. MoJsieKyd.  OmbITbl, TOATBEP)KIAIOIIME  OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenun  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTossiHui BemiecTBa. Kpucramnuueckue u amopgHbIe
Tena
OObsicHEHUE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUN MOJEKYISIPHOKMHETHYECKOMN
Teopun
6.4 CMaunBaHUE U KaWJUISIPHBIE SBJICHUS
6.5 TeruoBoe pacmMpeHne u cxaTue
66 Temmneparypa. CBsA3b Temmeparypbl CO CKOPOCTBIO
. TEIUIOBOT'O ABM)KEHUS YaCTHULL
6 67 Buytpennss sueprus. CnocoObl U3MEHEHUsS] BHYTPEHHEH
' SHEPIuu: Terjonepeaada U CopepiieHue padoThl
6.8 Bunel temonepenadyu: TENJIONPOBOJHOCTh, KOHBEKLIUS,
' U3ITy4yeHue
KonuuectBo  TemnoTel.  YaenpHas — TEIUIOEMKOCTh
6.9
BEIlIECTBA
TermooOMeH u TemioBoe paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne 1 oTBEp/IeBaHNE KPUCTAIINYECKUX BEIECTB.
' VY nenbHas TemoTa IJIaBIeHUs
[TapooOpazoBanne u  KOHAeHcauus.  Vcmapenwue.
610 Kumenne. YpaenpHas  TeIioTa  MmapooOpa3oBaHUS.
' 3aBUCHUMOCTb TE€MIIEpaTypbl KMIIEHUSI OT aTMOC(HEPHOTro
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DOHeprus TOIINBA. Y IebHAs TEIJIOTa CTOPaHUs




6.15

[Ipunnuner  padotel  TemmoBeix — aBuratene  KITJ]
TEILUIOBOrO ABUTrareis. TeINIOBbIE ABUTATENN W 3allluTa

OKpY>Karolleu cpebl

6.16

3aKkoH COXPAaHCHUA U MMPEBPALLICHUA SHEPTHUU B TCIIJIIOBBIX

mporeccax

6.17

[TpakTudeckue paboOTHI:

OnbIThI o 00Hapy>KEHHIO JefcTBUS cui
MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OneITel 1O BBIPAIIMBAHUIO KPUCTAUIOB MOBAapPEHHOU
COJIM WJIM caxapa.

OnbIThl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
KHUJIKOCTEH U TBEPABIX TEI.

Omnpenenenve AaBlieHUs BO3yxa B OajsIoHe IIPUIIA.
OnpIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIABIICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WM OXJIAKICHHS.
[IpoBepka rumoTe3bl JHUHEHHON 3aBUCHUMOCTH JJTUHBI
CTOJIOMKA J>KHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTypBbl.

HaGmtonenne nM3MeHeHHs] BHYTPEHHEH SHEpruM Tela B
pe3yJibTaTe Terionepeaadn 1 paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUs TEII00OMEHa MPU CMEIIMBAHUU
XOJIOJHOM Y TOPSIYE BOBI.

OmnpeneneHue KOJIMYECTBA  TEIJIOTHI, IOJYyYEHHOTO
BOJIOM TpHU TEIUIOOOMEHE C HarpeTbiM METaNInYeCKUM
LUAJTUHAPOM.

Onpenenenne yienbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucapeHusl.

Onpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

Ompenenenue yAeIbHON TEIJIOTH TUTABJICHHUS JIbJIA.

6.18

dusuueckue SBIECHUS B IPUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KalWULIPHBIE SIBJIIEHUS B IPUPOJE,
KpHUCTaJIbl B Iipupoae, usitydyenue CosHua, 3aMep3aHue

BOJ0EMOB, MOpPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa,




WHes, CHeTa.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPbL, INPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >XKMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, NapoBas TypOuHa,

ABUT'AaTCJIb BHYTPCHHCTO CTOPAHUA.

SJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 31eKTpUUYECKUX 3apsI0B
B3anmogpeiictBue 3apsokeHHBIX  Tell.  3akoH  Kynona
7.2 (3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS 3apPsHKEHHBIX TE OT
BEJIMUMHBI 3aPS0B U PACCTOSHUS MEXTY TEITaMHU)
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTrO
7.3 nosst. [IpyuHIMN cyneprno3unmu 3J€KTPUYECKUX IOJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenun »snexkTpuyeckux 3apsioB. DJIeMEHTapHbII
7.4 anekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
JTURIIEKTPUKU
7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
6 DneKTpuyeckuid  TOK.  YCIOBHUA  CYIECTBOBaHUS
. 3IEKTPUYECKOT0 TOKA. MICTOUHNKHN MOCTOSHHOTO TOKa
JeiicTBus 3JIEKTPUUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX M razax
o, Onektpuyeckass unenb. Cuna Toka. OJIEKTPUYECKOE
. HaIpsKEHUE
79 CormpoTuBienue MIPOBOJHUKA. VY nenbHOE
' COIIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 1 yyacTKa Lenu
11 [locnenoBarenbHoe W MHapajuleIbHOE  COEAMHEHUE
' MIPOBOTHUKOB
1o Pabota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH

Jxoyisa — Jlenna




DNEeKTPUYECKUE ILEeNMH U TMOTPEOUTENH DIICKTPUIECKOM

7 sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocrossHHbIE MarHuThl. B3auMoOAEHCTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnose. MarHuTHoe mojie 3eMIM U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MaruuTHoe 10JI€ AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PIeKTPOMArHuTOB B TEXHUKE
JlelicTBe MarHUTHOTO MOJS Ha MNPOBOAHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUraTeIel B TEXHUYECKHUX YCTPOMCTBAaX M Ha
TpaHCIIOpPTE
Oneitel  @apanes.  SIBaeHHe  3JIE€KTPOMArHUTHOU
7.18
nHaykuu. [Ipasuio Jlenna
DNeKTpOoreHepaTop. Crioco6bl MOy YEHUS
7.19 AJIEKTPUYECKOH  DHEPIum. OJIEKTPOCTAaHIIUM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuyeckue paboOTHI:
OnbITH 110 HAOTIOACHHUIO JJICKTPHU3AIMH TET WHIYKITHCH
Y IIPU CONTPUKOCHOBEHHUH.
UccnenoBanue JeHCTBUSL 3IIEKTPUUECKOTO TOJIA Ha
MIPOBOJIHUKU U TUAJIEKTPUKH.
COopka u mpoBepka pabOTHI BJIEKTPUUYECKON LENH
ITOCTOSITHHOTO TOKA.
790 N3mepenue u peryampoBaHUE CUIIbI TOKA.

W3mepeHnue u peryinpoBaHue HAIPSHKEHUS.
HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIAYILIETO Yepes3
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha pe3UCTOpE.

OnbIThI, JE€MOHCTPUPYIOIINE 3aBHUCHUMOCTh
JJIEKTPUYECKOTO COINPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IJIOIAIA MONIEPEYHOI0 CEUEHNUS U MaTepraa.

ITpoBepka mpaBuiIa  CIOXKEHHUS HANpsDKEHWH  1pu




[I0CJIEIOBATEIbHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
ITpoBepka mpaBuia A CWIbl TOKAa MPHU HapajiebHOM
COeMHEHUH  pe3ucTopoB.  Ompenenenue  pabOTHI
JIEKTPUYECKOIO0 TOKA, HAYILEro 4epe3  Ppe3UcTop.
OmnpeneneHne  MOUIHOCTH — JIEKTPUUYECKOIO  TOKA,
BbIJIeNIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIbI TOKA, UAYIICTO YCPE3 JIAMIIOYKY, OT HAIPSAKCHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.
M3ydeHne MarHUTHOTO I10JIsl HOCTOSIHHBIX MarHUTOB IpU
nux O6’b€I[I/IHCHI/II/I u Pa3saCIICHUN. I/ICCJIeI[OBaHI/Ie
JEUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIbI
B3aMMOJICHCTBUS KATyIIKA C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBlIeHWs TOKa B Karywke. l3ydeHue

[[ef/'ICTBI/IFI MAaroiuMTHOIO II0Ji1 Ha NPOBOJHHUK C TOKOM.

KonctpyupoBanue u U3y4yeHue paboTsI
3IIEKTPOJBUTATENS. N3zmepenne KIT
3JIEKTPOJABUIATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO SIBJICHUA BJIGKTpOMaFHPITHOﬁ HWHAYKIH:
HCCIIeOBaHNEe HM3MCHCHHN 3HAYCHHSI U HaIpaBJICHUA

HHAYKIUMOHHOI'O TOKA

7.21

duznueckre SBJICHHUS B TPUPOAE: DIEKTPUUYECKUE
SIBJICHUA B aTMOC(bepe, QJICKTPHUYCCTBO JKHBBIX
OpraHWU3MOB, MarHUTHOE ToJie 3eMJiH, Aperd MOFOCOB,
POJIb MarHUTHOTO TOJIS JJIsl )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHu4eckne yCTpOMCTBA: SJIEKTPOCKOIN, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CUETUUK HIIEKTPUUECKON 3HEpruw,
3JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTeNIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), AJEKTPUUECKUE
MIPEIOXPAHUTENH, JJIEKTPOMATHUT, DSJIEKTPOJBUTATEIh

IMOCTOAHHOI'O TOKA, rTCHEPATOP IMOCTOAHHOT'O TOKA




9 KUIACC

Kon
paszen Kog snemenTta [IpoBepsiemble 3J1IEMEHTHI COACPKAHUS
a
MEXAHUWYECKUE SABJIEHU A
Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKA.
i 81 Cucrema orcuéra
8.2 OTHOCUTENNHFHOCTh MEXaHUYSCKOT'O ABKCHUS




8.3

PaBHOMEpHOE MPAMOJIIMHEITHOE ABUKEHUE

HepaBnomepHoe npsimonuHelHoe aBuxkeHue. CpenHss

8.4 U MI'HOBEHHAsi CKOPOCTb TeJla IIPM HEPAaBHOMEPHOM
JIBYKEHUH
g5 Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEITHOE
' JIBIDKEHUE
8.6 CBobonnoe naaenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHHME 1O OKpy»KHOCTH. Ilepuon u
8.7 gacToTra oOparieHusi. JIuHelHass U yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetnii 3akon HeroToHa
8.11 [IpuHIUI Cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHUs: CUJIa TPEHUS CKOJIBXKEHHsI, CHUJIa TPEHUs
' MIOKOS, IpyTe BUIbI TPEHUS
S 14 Cuma TsKeCTH M 3aKOH BCEMHPHOIO TATOTEHHS.
' Yckopenue cBOOOTHOTO TaJCHUS
%15 JBuxenne  mmaHer  Bokpyr  Comnuma.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh 1 neperpys3ku
% 16 PaBHOBecue MarepuanbHOM TOUKU. AGCOIIOTHO TBEPOE
' TEJ0
217 PaBHOBecue TBEpHOrOo TEna C 3aAKPEIVIEHHOW OCBHIO
' BpaueHus. MomeHT cuiibl. LleHTp Tsxectn
8.18 Nmnynec Tena. MI3mMenenne ummynbca. IMIyasc cuiib
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE BHKEHNE
8.21 Mexannyeckasi paboTa U MOLTHOCTb
e PabGora cun TsxectH, ynpyroctv, TpeHus. CBs3b
' SHEPIuu 1 paboThl
823 [TorennuanbHass 3HEpPrus Tena, MOAHATOrO  HaJ

MMOBEPXHOCTHIO 3eMJTN




8.24

[ToreHmanbHas SHEPrUs CHKATON MPYKUHBI

8.25

Kunernueckas nsHeprus. Teopema 0 KHUHETHUYECKOH

SHEPruu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU

8.27

[TpakTudeckue paboOTHI:

OmpeneneHue CpemHed CKOPOCTH CKONBKCHHS Opycka
WIA JBWKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH IYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4albHON CKOPOCTH.
[TpoBepka THUMOTE3bI: €CIUM MpPH PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HadyaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psii  HEUYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJJMTHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS
OT CHJIBl HOpMallbHOro JaBiieHus. OmnpeneneHue
kod(dduimenta TpeHUs ckoibkeHus. OmnpeneneHue
KECTKOCTU TPYKUHBL. OrmpeneneHue padOThl CHIIBI
TPeHHsI TIPU PABHOMEPHOM JIBIDKCHHUHM Tella II0
TOPU30HTANBHOM MOBepXHOCTH. OrmpeneneHue padOThI
CHJIBI  YOPYyrocTd  TIpH  ToabéMe  Tpy3a C
UCIOJIb30BAaHMEM  HETMOJABI)KHOTO M TOJBHUYKHOTO

OJIOKOB

8.28

q)I/I?;I/ILIeCKI/Ie SBJICHUSA B HpI/IpOI[GI HpI/IJII/IBBI U OTJIUBHI,
nBkeHne TiaHeT COJIHEUHOW CHUCTEMBbI, PEAKTUBHOE

JABWIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JAaTUYHUKHU

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, pPaKEeThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebartensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU

> KOJICOAHUH: TIEpHOJ, YacTOTa, AMIUIUTY 1A

02 MareMatnueckuit u IIPYKAHHBIN MasITHUKHU.
' [IpeBpatieHre sHEPrUn Npyu KojaeOaTeTbHOM JABHKECHUN

93

3aryxatomme KoiebaHusi. BbIHYKJEeHHBIE KOJICOaHUS.




Pe3onanc

94

Mexannueckue BOJIHEL. CBOMCTBA MEXaHUYECKHUX BOJIH.
HpOI[OHLHBIe n nonepeqHHe BOJIHBI. I[.III/IHa BOJIHBI H
CKOpPOCTbh €€ pacrnpocTpaHeHHs. MexaHUn4eCKrue BOJHBI

B TBépI[OM TECIIC, CeliCMUYECKHE BOJIHBI

9.5

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3sByk

9.7

[TpakTuyeckue paboOTHI:

OmpeneneHue 4YacTOTBl M TepUojaa  KoJeOaHWi
MaTEMaTHYECKOTO MasiTHUKA.

Onpenenenve 4YacToThl W Iepuoja  KojeOaHui
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH —TepHoja  KoyieOaHui
MOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH — IepHOAa  KojeOaHui
IPYKUHHOTO MasiTHHUKa OT Macchl Ipysa. [IpoBepka
HE3aBHUCHMOCTH nepuozaa Kosie0aHui rpys3a,
[IOJIBELLIEHHOI'O0 K HUTH, OT Macchl Irpy3a U KECTKOCTU

npyXuHbL. M3MepeHue yckopeHusi CBOOOIHOTO MaIeHus

9.8

@u3nyecKUe SBJICHUSA B IPUPOJE: BOCIPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,

IyHaMH, 3XO

9.9

Texunueckne YCTpOﬁCTBaZ 9XO0J0T, HCIOJIB30BAHUC

YIIBTPa3ByKa B OBITY M TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 3neKTpOMarHUTHHIX BOJIH

103 OnexTpoMarHutHas npupoga csera. CKOpoOCTh CBeTa.

' BonHoBEIE cBOMCTBA CBETA

[IpakTuueckue padbOThI:

10.4 N3yueHne CBOWCTB  3JEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TestehoHa

10.5

dusnyeckue SBJICHHS B pupoac: OMOJ0rHYeCcKoe




JeiicTBue BUMMOTO, yJIbTPaprOIETOBOTO u

PEHTICHOBCKOT'O I/I3.Hy‘-IeHI/II71

10.6

Texnuueckue YCTPOWCTBA: HCIIOJIb30BAHUE

SJICKTPOMArdMTHBLIX BOJIH IJIA COTOBOM CBSI3H

11

CBETOBbBIE ABJIEHWA

11.1

JlyueBast mozensb cBera. IcTouHnKY cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

OTpa)KeHI/IC cseTta. Ilnockoe 3CpKaJIo. 3aKkoH OTpaXXCHHUA

CBC€Ta

11.4

ITpenomnenue cBera. 3akOH NPEIOMIIEHUS CBeTa.

ITomHoe BHYTPCHHCC OTPAKCHHUC CBCTA

11.5

JInnza. Xop tyuen B JIMH3E

11.6

OnTuyeckas cucrema (I)OToanr[apaTa, MHKPOCKOIIa U

TCIICCKOIIa

11.7

I'maz kak onTtudeckass cucrema. bim3opykocTs u

JaJIbHO30PKOCTDb

11.8

Paznoxkenue Genoro ceera B CIICKTP. OmnpwiTel HefoTOHA.

CrnoxeHre CeKTpaJIbHBIX IIBETOB. J(ucmepcus cBeta

11.9

[IpakTuueckue padbOThI:

HccnenoBanne  3aBUCHUMOCTH ~ yrjia  OTPaKCHHUS
CBETOBOI'O JIy4a OT yIJla a/IeHus.

N3ydyeHne xapakTepUCTHK H300pakeHUs IpeaMeTa B
IUIOCKOM 3€pKalle.

HccnenoBanne  3aBUCHUMOCTH  yIjla  NPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJIa MaJICHNs Ha TPAHUIIE «BO3AYX —
CTEKJIO».

[Tonyuenne u300pakeHUI C TIOMOIIBIO COOMparomei
JIUH3BL.

Omnpenenenrne (HOKYCHOTO PACCTOSHHSI M ONTHYECKOM
CHJIBI COOMpAIOIIEeH TNH3HI.

OmnbITHI 110 Pa3oKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpITel MO BOCHPUATHIO I[BETA MPEAMETOB MPU HX

HaOJII0IEHUH Yepe3 [IBETOBbIE (DMUITBTPHI

11.10

du3nyeckue SBICHUSI B mpupoAc: 3aTMCHUS COJ'IHI_[a n




JlyHbl, 11BE€Ta TeJ, ONTUYECKHE SIBJICHHS B arMmocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

1111 Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,
' ¢doroannapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
11 Onwitel  Pesepdopna w TutanerapHas MoJzelb aTroMa.
. Mogens aroma bopa
oy Hcnyckanne U morjiomieHue cBeta aroMoM. KBaHTBI.
' JIuHeityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmMa-u3Iy4eHUs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO spa. M3oromnsl
15 PannoaktuBHble mnpeBpaimenus. llepuoa momypacmnana
' aTOMHBIX SIAEp
126 SAnepHble peaknu. 3aKOHbI COXpPAHEHUs 3aps0BOr0O U
' MaccoOBOI'0 YHCEI
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
0% Peakuuu cunresa u aenenus saep. MlctouHuku sHepruu
12 ' Connua u 3B€31
129 Snepnas osHepreruka. JlelicTBUE  paJMOAKTHUBHBIX
' M3IIy4eHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue padboThI:
Habnionenne CHJIOMHBIX M JIMHEWYAaTBIX CIHEKTPOB
U3ITy4YCHHUS.
12.10
HccnenoBanue TPEKOB: MU3MEPEHUE SHEPIMM YACTHIIBI
10 TOPMO3HOMY Iy TH (110 poTorpadusam).
N3mepenne paaroakTUBHOTO (oHA
@usnueckne SABJICHHUS B IPUPOJE: ECTECTBEHHBIN
PaaNOAKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 pPaIMOaKTUBHOE W3JIyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX W3JIYyYEHUH Ha OpraHu3M
4eJloBeKa
e Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN JO3UMETp, Kamepa Bunbcona







IHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NMpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIro0 ypOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPorpaMMbl OCHOBHOT'0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOM  KapTHHE  MHPa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOH CBA3U
U TI03HABa€MOCTHU SIBICHUH MPUPOABI, O POJM DSKCIEPUMEHTa B
¢uzmke, o cucTemMooOpasyromeld poau (U3MKH B Pa3BUTUHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHi, 00 3BOIIONHU
(¢u3nyecKUX 3HAHUM U UX POJIM B LIEJOCTHOM €CTeCTBEHHOHAYYHOMU
KapTMHE MHpa, O BKIAJAE POCCUICKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHHA O BUJAX MaTepuu (BELIECTBO U TMOJE), O JBIKEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPHU
CTpOEHHsI BellecTBa, O (U3NYECKOM CYUIHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX H KBAaHTOBBIX);
yMEHHE pa3Inyath SBJICHUS MO ONMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MUecKoe SBICHHE;
YMEHHE paclO3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SBICHUN
B OKpYXarollleM MHpEe, BBIIEHAS HX CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKH)

Bnagenne ocHoBaMH IIOHATHHHOTO afnrmapara U CHMBOJIMYCCKOTO
SA3bIKa (I)I/IBI/IKI/I " HUCIOJIB30BAHHUE HX IJII PCIICHHA y‘Ie6HBIX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YS (YyHIAMEHTAIbHBIC U IMITUPUUECCKUE 3aKOHBI

VYMenue onuceBaTh HU3YYCHHBIC CBOCTBA TET U (1)I/131/I'-ICCKI/IG SIBJICHUA,

HCIOJIb3YyA (1)I/I3I/I‘16CKI/IG BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHHS C YYETOM
coOmro/ieHns mpaBuil O€30MacHOro TpyAa: HabmtoneHne (PU3NYECKUX

SIBJICHUM:




YMEHHE CaMOCTOSTENIbHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH X0
OTIbITA U 3aMUCHIBATh €TO PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YMEHHE TIUIAaHHUPOBATh HW3MEPEHHs,, CaMOCTOATENBHO COOMpaTh
JKCIEPUMEHTAJIbHYI0O YCTAHOBKY II0 HMHCTPYKUUH, BBIYUCIATH
3HAUYEHHUE BEJIMYMHBI U AHAIM3UPOBATH IIOJYyYEHHBIE DPE3YJbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
MIPOBEACHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  MCCIIEIOBAaHUM;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOTPELIHOCTH, J€JaTh BEIBO/bI IO Pe3ysIbTaTaM

HUCCICIOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYeCKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOAEIU CTPOCHHS
ra3oB, JKHJIKOCTEM M TBEPABIX TEJ, IUIAHETapHas MOJEIb AaTOMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX AJIs

0OBsCHEHHS (1)H31/I‘ICCKI/IX MpoueccoB

YMmeHue oOBACHATH (pU3MUecKHe MPOLECChl U CBOWCTBA Tel, B TOM
qyuciae W B KOHTEKCTE CHTyallud MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUNHHO-CIICACTBCHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PH3MUECKUX

SIBJICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OpMyINbI, CBs3bIBalOIIUME (DU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATH KpPATKOC YCJIOBUC 3ajaydu,
BBISIBJISITh HEJIOCTAIOIIUE JIaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEoOXOUMBIC TSl €€ pEelICHHs], UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC,
MPOBOJIUTH PACYETHI W OICHUBATh PEATUCTHYHOCTh MOJTYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI; YMEHHUE ONMpPEIEsITh Pa3MEPHOCTh

(u3nYeCcKOil BENMYNHBI, OTYYEHHON IPU PEILIEHUH 3aaun

YMeHue xapakTepu3oBaTh INPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO0 MX OMUCAHUIO, UCIIONB3YS 3HAHUS O

CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SBJICHUHA U HeO6XO,Z[I/IMBIe (1)1431/1%01(1/16




3aKOHOMECPHOCTHU

10

YMeHue UuCHoNb30BaTh 3HAaHMS O (U3MYECKUX SBJICHUSAX B
MOBCEHEBHON KM3HM s oOecrieyeHHss ©O€30MaCHOCTH — NPH
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TIOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOUMOCTH IMPUMEHEHHsI JOCTHXKEHMH (PU3MKU U TEXHOJIOTUH

AJI palluOHAaJIBHOT'O NPUPOAOIIOJIBE30BaAHUA

11

OnpIT moMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMaIH
(DUBUYECKOTO COJEP’)KaHMUSI C HCIOJIb30BaHMEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMM; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpPMAIMM Ha OCHOBE WMEIONIMXCS 3HAHUN U
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJB30BaTh  IIPH
BBITMOJIHEHUH YYEOHBIX 33/JaHUI HAYYHO-TIOMYJIIPHYIO JTUTEPaTypy
(bu3MYECKOTO COMAepIKaHUs, CIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue 0a30BBIMM  HaBBIKAMU — IpeoOpa3oBaHUs
nHbOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYIyl0; yMEHHE
co3/laBaThb COOCTBEHHbIC NHMCbMEHHBIE M YCTHbIE COOOILEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX NCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe JBWKeHHe. MarepuanbHas Touka. (Cuctema  OoTcuéra.

OTHOCHUTENHLHOCTD JABHWKCHUA

PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. CpenHsis ckopocTs. Dopmyna uis

1.2 BBIUMCIICHUS CpeiHeil cKopocTH: Vv = S/t
PaBHOMepHOE MPSMONMHEHHOE IBIKECHHE. 3aBHCUMOCTb KOODHMHATHI TeNa OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O MPSIMOJIMHEHHOTO JIBHKCHHUS:
13 X(t)=x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHH JJIsl TMPOCKIMHA CKOPOCTH, HPOCKIUH
NepeMelIeHus, MyTH, KOOPAMHATHl TPH PABHOMEPHOM IPSIMOJMHEHHOM
JBHKCHUU
3aBHCHMOCTh KOOpAMHATHI Tella OT BPEMEHHM B Cllyyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO ABHKCHUS:
2
Sy(f)=vp, = f+ay* ;
2
@dopmysbl Ui TPOCKIUH TMEPEMENICHUS, MPOCKIIUH CKOPOCTH M TPOCKIUH
YCKOpPEHHS IIPY PABHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBU)KECHHH:
1.4 s.(D=yy, t+a,- L,
2
U.\'('f) =Upx T4y 1,
a.(f)=canst,
U:I: — U-_I: =2a.s,
I'padmky 3aBUCHMOCTH OT BPEMEHH Il HPOEKIUH YCKOPEHHS, MPOSKIUH
CKOPOCTH, TPOCKIMH MEPEMEUICHUS, KOOPIMHATHI NpPU PaBHOYCKOPESHHOM
NPSMOJIMHEHHOM JBHKCHUH
CBoOoanoe masnenue. PopMyIibl, ONMCHIBAIONINE CBOOOIHOE IAJCHUE Tella I10
1.5

BCpPTUKAJIN (,Z[BI/I)KCHI/IC TCJIa BHHU3 HWJIIM BBEPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emsn). I'paduxu 3aBUCUMOCTH OT BpEeMEHHU JJsi MNPOEKIUU YCKOPEHMS,




MPOEKIMU CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJe€HUM Teja Io

BCpPTUKAJIN

CkopocTh paBHOMEPHOTO [IBIDKEHHS Tela IO OKpyX)HocTu. HampasieHnue
CKOPOCTH.
dopmyna Ans BBIYHCICHHUS CKOPOCTH 4epe3 Paanyc OKPYKHOCTH M TEPHUOJ
oOparieHus:

2MR

T

LenTpocTpeMutenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. opmyia Ui BBIYMCIECHUS YCKOPEHHUS:
2
L L
%R
dopmyia, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIeHHUs:
1
1\‘" =
'
Macca. ITnotHocTs BemecTBa. @opmyJia 71l BBIYUCICHHS TIOTHOCTH
_m
1.7 P=7
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe CUIl
1.9 SBnenune nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJO
B3anmopenctsue ten. Tperuit 3akoH Herorona:
1.11 Fya=—Fi5
12 TpeHue nokost U TpeHUE CKOIbKEeHUA. DOpMyIIa sl BBIYUCICHHUS MOLYJIS CHJIBI

TPCHUA CKOJILKCHUA:




1.13

Hedpopmanus Tena. Ynpyrue W Heynpyrue aegopmanuu. 3aKoH YIPYyrou

nedopmaruu (3axon ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHUE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my - 1M,
'L
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MaJACHHUS.
dopmyiia 17151 BBIYUCICHUS CHIIBI TSDKECTH BOJIM3M oBepxHocTH 3emun: F = mg.
JBwxenue muanet Bokpyr Connna. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BeIMInHA.
p=mi

I/IMHYJ'IBC cucteMsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHYJ'IBC CHJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHyTOﬁ CUCTCMBI TCII:
D=myU, +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexanundeckas padora. @opmMyria 1jisi BEIYUCICHUS paOOThI CHUIIBI:

A=Fscosct

MexaHn4deckass MOIIHOCTb:

1.18

Kunetnueckas u NOTCHIMAJIbHAs SHCPIrUs. CDopMyJIa JJIA BBIYUCJIICHUA

KUHETUYECKON YHEPTHMU:

2
mu-
=5

TeopeMa 0 KnHeTHYECKOU dHEprun. PopMysia Il BBIYMCICHHs] IOTEHIUAIBHON




OHEPIUU TCjia, MOAHATOIO

Hag 3eMIISit:

E _ =meh
P o

MexaHuueckasi JHEPTHSL:

E=E;+E p
1.1 o
9 3aKOH COXpaHEHUsl MEXaHU4YeCKOM 3Heprun. @opMyia Jij1sl 3aKOHA COXPAHEHUS
MEXaHWYECKON IHEPTUU B OTCYTCTBUE CHII TpeHUs: £ = const.
[IpeBpaiieHre MEXaHUYECKON SHEPTUU TTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TO€ MPABUII0» MEXAHUKH.
Peruar. MoMmeHT cuisl: M - Fl.
VYcinoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[MoxBrxHBIN 1 HenoABWXKHBINA 0110ku. KIT/] mpocThIX MeXaHU3MOB,
S Aﬂma&m
‘4‘33.11‘3&1133313
JlaBiieHne TBEPAOTO TENA.
dopmyiia i1 BBIYUCICHUS JaBICHUS TBEPOTO Tea:
e F
S
121 JaBnenue raza. ATMochepHoe 1aBlIeHUE.
'uapocTaTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopmyiia 715 BBIYUCICHUS AaBICHUSI BHYTPH KUIKOCTH:
P=pgh+p,
1.22 3akoHn [lackansa. ['uppaBnuyeckuii nmpecc
3akon Apxumena. QPopmyna i ONPEAEICHUS BBITAJIKUBAIONIEH CHUIIBI,
JIEUCTBYIOILEH HA TEJIO, OTPYKEHHOE B )KUAKOCTh WJIU ra3:
1.23
F_i_lgm. = ng
VYcnoBue miiaBanus Tena. [lnaBanue cy10B U BO3IyXOIUIaBaHUE
1.24 Mexanndeckue KojeOaHus. AMIUIMTYyJa, TEPHOJ W 4YacToTa KoJIeOaHMA.




®dopMyia, CBI3BIBAIOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

1.25

MaremaTuueckuidi M TNPYKUHHBIM MasTHUKU. [IpeBpamieHue sSHepruud mnpu

KoJiIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomume Konedbanus. Beinyxaennsie konebanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpomoiibHBIE M TONIEPEUYHBbIE BOJHBI. J[IMHA BOJIHBI U

CKOpOCTB PaCIPOCTPAHEHUS BOJHBI:

L=v-T

1.28

3ByK. rpOMKOCTB U BBICOTA 3BYKaA. OTpa)KCHI/IC 3ByKOB01>i BOJIHBI Ha TpaHUIIC

IByX cpell. IH(pa3Byk U yIbTpa3ByK

1.29

IIpakxmuueckue pabomul

N3mepenune cpegHell MIIOTHOCTH BEIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
NPY>XUHBL, KOA((UIIMEHTa TPEHUSI CKOJIBXKECHHS; paOOThl CHIIBI TPEHHS, CHJIBI
YOPYTOCTH; CpeIHEN CKOPOCTH ABMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHUs: Opycka MpU JBHKEHHH MO HAKJIOHHOM IIJIOCKOCTH; YacTOThl U
nepuofa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Iepuoaa
Kose0aHui Py KUHHOTO MasTHUKA, MOMEHTA CHJIBI, JEHCTBYIOIIETO Ha phIYar;
paboThl CWJIBl YOPYroCTH TPH TOIBEME Tpy3a C TOMOIIBI HEMOJBH)XHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOIIBIO MOABUKHOTO
O1oka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOH CHUJIIBI OT 00BEMaA MOTPYKEHHOU
YaCTu TCJIa U OT IIJIOTHOCTH KHMIAKOCTH, HC3aBUCUMOCTHU BBITaHKHBaIOHleI CHJIbI
OT MACCBI T€Jia; CHJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHHUA U OT
pO/ia MOBEPXHOCTH; CWJIbl YIPYIOCTHU, BO3HUKAIOIIEH B MPYXKUHE, OT CTEHEHHU
nedopmalu Mpy>XKUHBI, YCKOPEHHUsT OpycKa OT yIjla HaKJIOHA HampaBJISIFOIICH;
nepuoja (4acToThl) KoueOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
KoJIeOaHUH TMPYKMHHOTO MAasATHUKA OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI;
HCCIIeIOBaHNE HE3aBUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHS pblUara

1.30

Qusuueckue sA61eHUA 6 npupode: TPUMEPBl JABUKEHUS C PA3IHMYHBIMU
CKOPOCTSIMM B KUBOW M HEKWBOW MPUPOJIE, NEUCTBHUE CUIIBI TPEHUSI B IPUPOJE U
TEXHUKE, IPWINBBI W OTJIMUBBL, IBWKEHHE IIaHeT COJHEYHOM CHCTEMBI,

PCAKTUBHOC JABUKCHHC JXUBBIX OPraHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIMAHHNC




aTMoc(epHOro JaBlIEHUsT HA >KMBOW OpraHW3M, IUIaBaHUE pbIO, BOCIPUITHE

3BYKOB KMBOTHBIMHU, 3€MJICTPACCHUC, celicMHu4YecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue yCT’l’lPOIZCWZGCZ.' CIIMAOMECTP, AATYUKU TIOJIOKCHHA, PACCTOAHUSA U
YCKOpCHHUA, IWHAMOMCETpP, IMOAIIWIIHUKH, PAaKEThl, pblyar, HOJIBI/I)KHBIﬁ u

HEIIOABH>KHBIN 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHIC MCXAHU3MbI B 6BITy,

131 COOOMIAIONIMECs COCY/Ibl, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS ~ MOJICKYJIIPHO-KMUHETUYECKOW  TEOPHH  CTPOECHUS

2.1 BemecTBa. Moenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrannuaeckue u amopdHbIe Tena

25 JBwxenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JBMXKEHHS YacTHI[ C

' TeMIiepaTypoii. bpoyHoBckoe nBmwkenue, 1uddy3us

2.3 CmauuBaHue U KaNWUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacuiupeHue U ckaTue

2.5 TeruioBoe paBHOBeCHE

26 BuyTtpennsas sHeprus. Pabora u Teruonepenadya Kak CHocOObl H3MEHEHHS

' BHYTPEHHEHN YHEPIrUun

2.7 Buppl Terionepenaun: TEmIONPOBOIHOCTD, KOHBEKIIUS, H3TyYCHUE
HarpeBanne wu oxnaxnaenue Ten. KoaumyecTBO  TEIIOTHL. Y eiabHas
TEIUIOEMKOCTb:

2.8 : 2
O=cm\t,—1,)
3aKOH COXpaHEHUS PHEPrHMHM B TEIUIOBBIX MpOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9

Q1 _Qg +...=0
HUcnapenue u koHjaeHcauusd. V3mMeHeHHe BHYTPEHHEN SHEpPruud B IPOLECCE
510 WClapeHuss M KoHAeHcauuu. KureHwe IKMIKOCTH. YIenbHas TeIioTa
' napoo6OpazoBanus: L = O/m
2.11 BrnaxnocTs Bo3myxa
2.12 [lnaBnenne wu kpuctauzanus. V3mMeHeHWe BHYTPEHHEH DSHEpPrud NpH




IUIABJICHUU U KpUCTAJJIM3allluH. VaenpHas TEII0Ta IJIaBICHUS

,_9

P
m

2.13

BHyTpeHHHH 3HCpFI/I${ CFOpaHI/Iﬂ TOIlJINBA. Y,Z[GJ'IBHEUI TCILJIOTA CI' OpaHI/I}I TOIJIMBA.
q=0/m

2.14

[Tpunnuns! paboTs! TermnoBbix apurarenei. KITJI teroBoro apuraress

2.15

Ipakmuyeckue pabomul

W3mepeHune yaenbHON TEIUNIOEMKOCTH METAJUIMYECKOrO IWIMHJIPA; KOJINYEeCTBA
TEIJIOThI, TOJYYEHHOTO0 BOJOM KOMHATHOW Temmeparypbl (hUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HAarpeTblil IWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOIO0 HArpeThIM LWIMHIPOM, IOCIE OIYCKaHWs €ro B BOJY KOMHATHOMN
TEMIEPATypbl; OTHOCUTEJIBHOM BIIAXHOCTU BO3/yXa; YJIEIbHOW TEMJIOTHI
IUIaBleHUA JpAa. lccrnenoBaHue WM3MEHEHUs TeMIepaTypbl BOAbI  IpU
Pa3NUYHBIX YCIIOBUSX; SBJICHHS TEIJI000MEHAa NMPU CMEIIUBAHUM XOJOJHOW WU

ropstueil BOJBI; Mporiecca UCTapeHHs

2.16

Dusuueckue sA61eHUS 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHUC W KaIIWJJIAPHBIC
SABJICHUS B HNPHUPOAC, KPUCTAJUIBI B HNPHUPOAC, U3ITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOZI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa

2.17

Texnuueckue ycmpoticmeéa: KalWLIAPI, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, AATUYUK TEMIEPaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHA, JBUTrATE]b BHYTPEHHETO

CropaHu:a

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

3HeKTpH3aL{I/I${ TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsA10B

3.2

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKkoH COXpPAaHCHUS JICKTPUUICCKOT'O 3apaa

3.4

Onexrpuueckoe mnozne. Hampsok€HHOCTH snexTpuueckoro mnoss. IlpunHnumn

CYNEPHO3UIMH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenu »snektpudeckux 3apsgoB. JleicTBHE SIEKTPUYECKOrOo TMOJs Ha

JJIeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6

[TocTostHHBIN 3neKkTpuuecKkuit TOK. [leficTBUs 3iekTpuieckoro Toka. Cuia Toka.

Hanpsoxenue.




I=q/t,U=A4/4

QHCKTpI/ItICCKOG COIIPOTUBJICHUC. Y aenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma aiis yyactka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOIHHUKOB:
e TT—TT T. @P_
I :I'}q '[' —'['1 _E'.'}-. R_R]. _R-}
3.9 [TapannensHOE cCOEAMHEHUE IPOBOJHUKOB PABHOTO COITPOTUBIICHHUS:
U=U;;I=I+1;R=—.
] - . 2
CwMmelanHble COeTMHEHMS IPOBOJHUKOB
3.10 PaGora u momHOCTE 3nekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH oy — Jlenua:
3.11 2
: O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE MoJie€ TPSMOrO MPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHON UHIYKIIUH
113 MarautHoe 1oOJIEe IIOCTOSHHOIO MarHura. B3auMoaelcTBHE ITOCTOSHHBIX
MAarduToB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKuuu. [Ipasuio Jlenna
Ipaxmuueckue pabomul
HN3MepeHne  AIEKTPUYECKOrO0  COMPOTUBICHHS  PE3UCTOpa;  MOIIHOCTH
AJIEKTPUYECKOTO TOKA; PAOOTHI AJIEKTPUICCKOTO TOKA.
316 HccnenoBanue 3aBUCMMOCTHM CHJIBI TOKA, BO3HHUKAKOIIETO B MPOBOJHHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs] Ha KOHIIAX MPOBOJHHKA; 3aBUCUMOCTH
COMPOTHUBJIEHUS OT AJWHBI MPOBOAHUKA, TUIOLIAIU €r0 MONEPEYHOTO CEUEHUS U
YAEIBHOTO CONPOTUBIICHHUS.

HpOBepKa paBujia I DJICKTPUYCCKOI'0 HAINPSIKCHUS ITTPU TMOCJICIOBATCIIHEHOM




COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJIia JIA CHJIBI JJICKTPHYCCKOI'O TOKa IIpU

napajijieJIbHOM COCANHCHUN ITPOBOJAHNKOB (p€3I/ICTOpBI u naMnoqxa)

Qusuueckue s6N1enHUs 6 npupoode: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJie 3eMJIH, JIpei] MoIr0CcoB,
POJIb MAarHUTHOTO TIOJISL ISl )KU3HU Ha 3eMJIe, OJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETYMK  DJIGKTPUYECKOW  HDHEPruH,  3JIEKTPOOCBETUTEIbHBbIE  HPUOOPHI,
3.18 HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MIpEeIOXPAaHUTENH, DSJIEKTPOMArHuT, J3JIEKTPOJBUTrATENb IIOCTOSIHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHbIe BOJIHBL. [lIKkana 3eKTpoMarHUTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpsMonuHeiiHoe pacipoCTpaHEeHUe CBETa
3.21 3aKkoH oTpaxkeHHs cBera. [lockoe 3epkaio
3.22 [Ipenomiienne cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Jucnepcus ceera
3.94 JIunza. Xon nydel B nuH3e. POKycHOE paccTosiHUE JUH3bl. OnTHuYeckas cuiia
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npubopsl
IIpaxmuueckue pabomul
W3mepeHne onTHYECKOW CHIIBI coOMparomiei JHH3BI; (POKYCHOTO PACCTOSHUS
coOuparomieid JHH3bl (MO CBOWMCTBY paBEHCTBA pPa3MEpoOB IMpeaMeTa U
n300pakeHusl, KOrja MpeaMeT PaclojokKeH B JBOWHOM (oOKyce), MmokazaTess
3.26 MIPEJIOMJIEHUS CTEKJIA.
HccnenoBanue cBoicTBa M300paKeHHUsI, MOJYYSHHOTO C IIOMOIIBI0 COOMpAIOIIei
JUH3BI, M3MEHEHUs (OKYCHOTO pAcCTOSHHUS JABYX CIIOKEHHBIX  JIMH3;
3aBHCHMOCTH yTJIa MPEIOMJICHHsI CBETOBOTO Jy4a OT yIJia MaJieHusl Ha TPpaHuLe
«BO3JlyX — CTEKJIO»
397 Qusuueckue senenuss 6 npupoode: 3atmeHus ConHua u JlyHbl, 1nBera Ted,
' ONTHYECKHE sBJIeHUS B aTMOochepe (1iBeT Heba, pedpakiius, paayra, MUPax)
308 Texuuueckue ycmpoiicmea: OUYKH, TIEPUCKOIN, (oToanmapaTr, ONTUYECKUE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydeHus. Peakuuu anbda-u Oera-

pacnajna




4.2 Omneitel Pe3epdopaa o paccesauro anbda-dactuil. [ImanerapHas moaens aroma

4.3 CocraB aTroMHOrO0 sifpa. M3oTomnsl

4.4 [Tepuon nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MaCCOBOI'O YUCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM paJHMOaKTUBHBIN (oH,

4.6 KOCMHUYECKHE JIy4d, pPAJUOAKTUBHOE HW3JIyYEHHUE MPUPOJIHBIX MUHEPAJIOB,
JNENUCTBUE PAAMOAKTUBHBIX U3IyUYE€HUN HA OPraHU3M 4YeI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUAYAJIbHBIN JO3UMETp, Kamepa

BuiibcoHa, sinepHas 3HepreTuka







		2025-09-25T13:32:03+0400
	00e181e19133fbc093
	Трусова О.С.




