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PabGouas mporpamma no ydyeOHoMy npenmetry «Dusnkay (6a30BbI YPOBEHbD)
(npenmeTHas 06sacth «EcTecTBEHHO-HAYYHBIE PEMETHD?) (1ajiee COOTBETCTBEHHO —
nporpamMma no Qusuke, pU3KMKa) BKIIOYAET MOSICHUTENbHYIO 3aIMUCKY, COAEpKAHUE
oOy4eHHMs], IUIAHUPYEMbIE pPE3yJbTaTbl OCBOEHHMS MIPOrpaMmbl 1O  (U3HKE,
TEMaTUYECKOE TIaHUPOBAHHUE.

HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3nKe HA YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMsS COCTaBIeHA Ha
OCHOBE TMOJOKEHWUA H TPeOOBaHWN K pe3yibTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE
OCHOBHOW 00Opa3oBaTeinbHOUN mporpaMmebl, npeactaBieHHbIX B @I'OC 000, a takke ¢
yaétoM deneparbHOl pabodeld mporpaMmbl BocnuTaHus ¥ KoHIenuu mpernogaBaHus
y4aeOHOTO TIpeMeTa « DU3nKay.

Conepskanue mporpaMmbl 1Mo (pu3uke HampaBiIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM TPaMOTHOCTH OOYYAIOMIMXCA M OpPraHu3aluio H3ydyeHus (GU3NKUA Ha
NesITeTLHOCTHOM OCHOBE. B mporpamme no pu3mke y4uThIBAIOTCS BOZMOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpedoBanuidk GI'OC OOO Kk miIaHUpPyeMbIM JIMYHOCTHBIM U
MeTarpeJIMETHBIM pe3yJibTaTaM 00yueHHs, a TAaKKe MEXKIPEIMETHBIE CBI3U €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHUsl.

[IporpamMma mo ¢usuKe ycTaHaBIMBAET pacHpelieieHHe Y4eOHOTro Marepuaia 1o
rogaMm oOyueHHs (IO KiaccaM), MOCJIEIOBAaTebHOCTh M3YUYEHHUS TEM, OCHOBAHHYIO Ha
JIOTUKE PAa3BUTHUS MPEIMETHOTO COJCpXKaHUS U Y4€Te BO3PACTHBIX OCOOEHHOCTEH
O0yJaroIIIXCS.

dwuzuka SBIAETCSA CHCTEMOOOPA3YIOIMUM [UIsl E€CTECTBEHHOHAYYHBIX Y4YeOHBIX
PEIMETOB, MOCKOJBKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE TMPOIECCOB W SIBJICHHIA,
U3y4aeMbIX XUMUEH, OMOJI0ruen, acTpoHOMuUen U pusndyeckoi reorpadueii, BHOCUT BKJIA]]
B ©CTECTBEHHOHAyYHYIO KapTHHY MHpa, NPEIOCTaBIseT HambOosee SCHbIe O00pa3Ilbl
NPUMEHEHHUsT HAayYHOTO METOJa TO3HAHMSA, TO €CTh CIOco0a MOJIYYeHHs JOCTOBEPHBIX
3HaHUU O MUDE.

Onna w3 THaBHBIX 3a7ad  (pusnueckoro oOpa3oBaHUSI B CTPYKType OOIIEro
00pa30BaHMs COCTOUT B JOPMHUPOBAHUH €CTECTBEHHOHAYYHOW TPAaMOTHOCTH U UHTEpEca K
HayKe y 00y4aromuxcsl.

Wzydyenne ¢uszuku Ha 0a30BOM YpOBHE MpEIINOjaraeT OBJAJACHHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO OOBICHSATD SIBJICHU A,
OLCHUBATH U ITIOHUMATb OCOOCHHOCTH HAaY4YHOI'O UCCJIICAOBAHUA,

HHTCPIIPCTUPOBATH JaHHBIC u HUCIIOJIB30BATh HAay4YHBIC JOKa34aTCJIbCTBA



JUIS1 IOJTyYEHUS BBIBOJIOBY.

Lenu u3ydeHus (GpU3MKU HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHus ONPEJIEICHBI B
Konnenuuu mnpenonaBanus yueOHoro mnpeamera «®duszuka» B 00pa30BaTENIbHBIX
opranuzauusax Poccuiickoit @enepannu, peaiu3yomX OCHOBHbIE 00111€00pa3oBaTeibHbIE
MporpamMMsbl, yTBEpkAEHHOM pemeHneM Komnernm MuHucTepcTBa MPOCBEUICHUS
Poccuiickoit @enepanuu (mpotokoii oT 3 nexadps 2019 r.

No [1K48BH).
Henu nzydyenus Gusnku:
NpUOOpPETEHUE UHTEPECA U CTPEMIICHUS O0YUAIOIIUXCSl K HAYYUHOMY M3YUYEHUIO

MMpUupoabl, PAa3BUTUC HNX HHTCIUICKTYAJIIBHBIX W TBOPYCCKHUX CHOCO6HOCT€I>'I; Pa3BUTHUC
l'IpCI[CTaBJIeHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA U (1)0pMI/IpOBaHI/Ie

MCCJIEIOBATELCKOTO OTHOIIEHUS K OKPYKAIOIIMM SBJICHUSIM; (GOPMHUPOBAHUE HAYYHOTO
MHPOBO33PEHUS KAK PE3YyJIbTaTa U3YUYEHUSI OCHOB

CTpoeHuss MaTepud U  (yHAAMEHTAIbHBIX 3aKOHOB  (U3UKH;  (OpMHUpPOBAHUE
MPEACTABICHUNA O PO (PU3UKU JUIsl PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTUW;  pa3BUTHE  TMPEACTaBICHUM O  BO3MOXHBIX  cepax  Oyaymiei
po(ecCUOHaNBHON eATENbHOCTH, CBA3AHHOW C (PU3UKOM, MOATOTOBKA K JajbHEHIIEMY
0Oy4EHHIO B ’TOM HAINPABIICHUU.

JlocTrkeHre 3THX Lesei mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOI'O OOULIEro
oOpa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHHUUECKHUX,

TEIUJIOBBIX, ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUAX; MPUOOpPETEHNE YMEHUN

OMKCHIBATH U OOBSICHATH (PU3HUECKUE SIBICHUS

C HCIIOJIb30BAHUCM IIOJTYUYCHHBIX 3HaHHﬁ; OCBOCHHC MCTOIOB PCHICHUA HpOCTefIIHHX
paC‘{éTHBIX 3aJa4 ¢ UCIIOJIb30BAaHHUCM

bu3nYecKX MoJee, TBOPUYECKHX H TPAKTUKOOPHUEHTHPOBAHHBIX 3aja4;, DPa3BUTHE
yMEHUH HaOII01aTh MPUPOIHBIE SIBJICHUS U BBITIONHATH OIBITHI, JJA0OpAaTOpHBIC PaOOTHI U
OKCIIEPUMEHTAJIbHBIC HWCCIEAOBAHUS C HCIONIB30BAHUEM HW3MEPUTEIBHBIX MPHUOOPOB;
OCBOCHHE TPHUEMOB paboThl ¢ uHbOpManuer (OUINIECKOTO COJCPKAHUS, BKIIIOYAS
HHOOPMAITMI0O O COBPEMEHHBIX JIOCTHKCHUSX (U3WKW, aHadu3 © KPUTHYECKOE
OIICHMBaHUE WH(OpPMAIIMU; 3HAKOMCTBO CO cdepamMu MPOoPECCHOHAIBHON NIeATeTbHOCTH,
CBSI3aHHBIMH
C (u3MKO, W COBPEMCHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKEHUSIX
(bu3HYeCcKol HayKH.

Ha wu3yuenune ¢Qusuku (0a30BbIA YpOBEHb) HA YpPOBHE OCHOBHOTO OOILIEro
oOpaszoBanus oTBoAUTCS 238 4vacoB: B 7 kjacce — 68 yacoB (2 yvaca B Helenmwo), B &
KJacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefielnio).



COJAEPKXAHME OBYUYEHUA

7 KITIACC Pa3pnesn 1. ®u3uka u €€ poJib B IO3HAHUM OKPY KAIOLIero Mupa

du3uka — HayKa o npupoje. Asienus npupoapl. PusnyecKue sIBJICHUS:
MEXaHWUYECKUE, TEMIIOBBIE, JJIEKTPUUYECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckre BennuuHbl. M3mepenue pusmueckux BenuuuH. Ousznyueckue nMpudOpHI.
[lorpemHocTh U3MepeHni MexxayHapoaHas CHCTEMa €AUHULL.

Kak ¢u3uka u  JOpyrue  ecTeCTBEHHbIE  HAyKM  HU3Y4alOT  IPUPOAY.
EcTecTBEeHHOHAYUYHBIII METOJ IMO3HAHUS: HAONIOACHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0ObSICHEHUE HAOII0JaeMOTO
aBneHus. Onucanue GU3NYECKUX SIBICHUHN C OMOILBIO MOJEIIEH.

Jlemoncmpayuu
MexaHn4eckue, TeIIOBbIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJIICHUS.
dusndeckue MpuoOpsl U Mpoleypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U ITU(POBHIM
pruOOPOM.

Jlabopamophwvie pabomwi u onvimol

OnpeneneHre UEHbl IeIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

H3mepenune paccTosHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenue Ttemmeparypbl MpU MOMOIIM >KUIAKOCTHOTO TEPMOMETpPA U JIaTUYHMKA
TEMIIEPATYPHI.

IIpoBeneHue ucciienoBaHus IO MPOBEPKE TUIIOTE3bl: NAJBHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM 0OJIbIle BHICOTA MyCKA.

Paznen 2. IlepBoHayaibHbIe CBEIEHNSI 0 CTPOEHMH BelleCTBA

CrpoeHue BelllecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BEIICCTBA.

JIBm>xkenue yactui] BeniectBa. CBs3b CKOPOCTH JIBUYKEHUSI YACTHUIl C TEMIIEPATYPOH.
bpoyHnoBckoe nBmwxenue, auddysus. BzaumoneiicTBue 4yacTuil BeIIeCTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHbple COCTOSIHHSI BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEM H TBEPIBIX
(kpucTamiMyeckux) Teld. B3auMocBsi3b MEXKIy CBOWCTBAaMU BEIIECTB B  Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHOMOJICKYJISIpHBIM cTpoeHueM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu

HaGmronenrie OpoyHOBCKOTO JABUKEHUSI.



Habmonenne nuddys3un.

HabGnronenue sBieHnii, OOBSCHSIOMMXCS MPUTSHKCHUEM WIIH OTTAIKUBAHUEM YaCTHII
BEIIECTBA.
Jlabopamophvie pabomwl u onvimuwl

OreHka 1uaMeTpa aToMa METOIOM PSZIOB (C UCTIONBb30BaHueM (pororpaduii).

OMnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Pa3nen 3. /IBu:keHre U B3aUMOJAeiicTBHE TeJl

Mexanunueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JBUKEeHHE. CKOPOCTb.
Cpenssiss CKOpOCTb IMPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH U BpeMEHH IBUKECHUS.

SBnenue nHepMU. 3aKOH MHEPLMU. B3anmMoaencTBre TNl KaKk MPUYMHA U3MEHECHUS
CKOpPOCTH JBMKEHUS Tell. Macca kak Mepa HHEpTHOCTH Tena. [InotHocTh BemecTBa. CBA3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIIE 00bEMA BEIIIECTRA.

Cunia kak xapakTepucThka B3aumojaeicTBust Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenure cuibl ¢ NOMOIIBIO TUHAMOMETpA. SIBlIeHHE TArOTEeHUs U cuia Tskectd. Cuna
TSXKECTH Ha JApyrux ruiaHerax. Bec tena. HeBecomocTh. CrioxkeHue Cuil, HalpaBJICHHBIX
1o oaHou npsamoit. PaBHonelictByromas cui. Cuiia Tpenust. TpeHre CKOIbKEHUS U TPEHHE
1oKosi. TpeHre B Ipupoae U TEXHUKE.

Jlemoncmpayuu
HaGmroieHrie MexaHu4ecKoro JABUKEHUS Tea.
N3mepenne CKopoCTH NPSAMOJIMHEUHOTO JBUKEHHUS.
Habmronenne SsBIeHUS] MHEPIUH.
HaGmroienrie n3MeHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUU TeJ.
CpaBHEHHME MACC 10 B3aUMOJICHCTBUIO TEI.

CrnoxxeHue cuJjl, HallpaBJIEHHbBIX 110 OJTHON MPSIMOM.

JlabopamopHvie pabomwi u onvimol

OrnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapUKa B KUIKOCTH, MOJICIH
AIIEKTPUYECKOTO aBTOMOOWIIS M TakK Jlajee).

Omnpenenenue cpelHeld CKOPOCTU CKONBKEHHsS Opycka WM IIapuKa MO0 HAKIOHHOMN
MJIOCKOCTH.

Ornpenenenue MmI0THOCTH TBEPAOTO TENA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (AedopManyu) mpy>KUHBI OT
MIPUJIOKEHHOUN CUJIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBLKEHUS OT Beca Teja U
XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTE U ra30B
HNanenne. CrocoObl yMEHBIIIEHUS W YBEIWYeHUs daBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JIaBJICHUS raza OT 00bEéMa, TemriepaTyphl. [lepenada naBneHust TBEPABIMU



TelaMH, JKUAKOCTAMH MW ra3amu. 3akoH Ilackamsa. IIHeBMarnueckue MallvHBI.
3aBUCHUMOCTh J@BJCHMSI KHUJAKOCTH OT I[IyOuHbl. [HapocraTudeckuii mapajiokc.
Coobmaromuecs cocyabl. [ uapaBanueckre MexaHU3MBl.

Atmocdepa 3emau u atmocepHoe naBiaeHue. [IpuunHel cyiecTBOBaHUS
BO3yIIHOM 00010ukH 3emun. OnbIT Toppuuemnu. M3mepenune atMocepHOro qaBiaeHusI.
3aBUCUMOCTBh aTMOC(EPHOTO JABJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! mis
U3MEpPEHUs aTMOC(EPHOTO AABJICHHUS.

JlelicTBUE KUAKOCTH M Tra3a Ha NOTPYyKEHHOE B HHUX Teo. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBHCUMOCTbH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiieHUs KUJIKOCTHIO U TA30M.

Coobmiatoiuecst CoCy/ibl.

['mppasnrueckuit mpecc.

[IposiBneHune neicTBs aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIONMIEH CHJIBI OT O0BEMa MOTPYyKEHHOW 4YacTH Tella |
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcioBue 1uiaBaHus TEJ: IUIABAHWE WJIM TOTPY)KEHHUE TEI B 3aBUCUMOCTH  OT
COOTHONICHHUS TNIOTHOCTEN TeJIa ¥ KUJIKOCTH.

JlabopamopHvie pabomwi u onvinmuvl

WccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B JKUIKOCTh
YacTH TeJa.

Ornpenenenue BBITAIKMBAIOLIEH CHIBL, JEUCTBYIOIIEH Ha TENO, IOTPYXKEHHOE B
JKUIKOCT.

[IpoBepka HE3aBUCHMOCTH BBITUIKMBAIOLIEH CWIIbI, JCHCTBYIOIIEHM HA TEIO B
XKHUJIKOCTH, OT MACCHhI TeJa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHUBAIOIIEH CHIIBI, IEUCTBYIOIIEH Ha
TEJIO0 B JKHJIKOCTH, OT 00bEMa TMOTrpYyKEHHOW B YKUJIKOCTh YacCTH TeJa U OT TUIOTHOCTH
AKUJIKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOAKH W OIpPEICICHHE €€
IPYy30I10ABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPrusi
Mexanunueckasi padota. MOIIHOCTB.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecCHs
peiuara. IlpuMeHeHune mnpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TOE€ TMPABHUIION
mexanuku. KIIJ] mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.



Mexanunyeckas sHeprus. Kunerndeckas u noreHuuanbHas sHeprus. lIpeBpaimienue
OJIHOTO BUJIa MEXAHUYECKOUN SHEPTrUU B APYroid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopnule pabomul u onvimol

Omnpenenenne pabOThl CWIbI TPEHUS NP PAaBHOMEPHOM JIBWKEHUU Tela IO
TOPU30HTAIbHOU ITOBEPXHOCTH.

Hccnenosanue yciioBuil paBHOBECHs pblyara.

Nsmepenne KII/] HaKJIOHHOM MJIOCKOCTH.

HBy‘ICHI/IC 3dKOHAa COXPAaHCHUA MEXaHMYECKOU OHCPIrUn.

8 KUIACC
Paszpnes 6. TenioBbie iBJICHUA

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHOKMHETHUECKOW TEOpUM CTPOCHMS BEIECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIeKYJI. ONBIThI, TOATBEPKIAIOLIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenun  TBEPIOrO, JKUJIKONO W ra3o00pa3HOr0  COCTOSIHMI  BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHME CBOMCTB ra30B, JKUJIKOCTEN U TBEPIBIX
TE€JI HA OCHOBE IIOJIOKEHHM MOJIEKYJSIPHOKMHETHYECKONM Teopuu. (CMaudWBaHuE U
KanWUISIpHbIE SIBJIEHUA. TenIoBoe pacliupeHue U CHKaThe.

Temneparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEMIOBOTO ABUKEHUS YaCTHII.
BuyTtpennss sneprusa. CnocoObl U3MEHEHUSI BHYTPEHHEHW dHEPIUM: Temionepeaaya u
COBEpILIECHUE pabotel.  Buabl TeIUIonepeaaun: TeIIONPOBOIHOCTD,
KOHBEKIUS, U3TTyUEHUE.

KonnuectBo TemnoThl. Y aenbpHas TEIIOEMKOCTE BEIlECTBA. 1 e€MI000MEH U TEILIOBOE
paBHOBecue. YpaBHEHUE TemioBoro Oamanca. IlmaBieHne u  OTBepJeBaHUE
KpUCTAUIMYECKUX BEIIECTB. YelbHasg TemioTa IuiaBieHus. [lapooOpasoBanue u
koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas Temaora napooOpa3oBaHus.

3aBUCHUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO JTABJICHHUS.
BnaxunocTts Bo3myxa.

DHeprus TOIJIMBA. Y JeJbHAs TEIUIOTAa CTOPaHUS.
[Tpunuuner pabothl TemioBbix aABuratenedt KIIJI teroBoro auratens. TermoBsie
JIBUTATENIN Y 3aIUTa OKPYKAKOLIEU CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHHS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu
Habnronenune OpoyHOBCKOTO ABUKEHUS.
Habmronenune nuddysun.



Habmronenne sBIeHnI cMaYMBaHUS M KaIMIIIIPHBIX SIBJICHU.

HabGnronenue TenioBoro paciiupeHus Tel.
N3meHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarpEeBaHUU U OXJIAXKICHUH.

[IpaBuna usmMepeHus TemMIeparypsl.

Bunbl Tenonepenaym.

OxutaxkaeHue npyu COBEpUIEHUH padOThI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIIHUMU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.

Mojenn TeIIOBBIX JIBUTATEIICH.

JlabopamopHvie pabomwi u onvimol
OMnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbIThl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEll.

Omnpenenenue gaBiIeHUs BO3yXa B OaJIOHE IIMPUIIA.
OnbITHl, NEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3[yXa OT €ro o0béMma u
HarpeBaHus WIK OXJIAXKICHUS.

[IpoBepka TUNOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenne u3aMeHeHus BHyTpEHHEH SHEPTUM TeJla B pe3yJibTaTe TeIionepeauu u
pabOThI BHEIITHUX CHII.

HccnenoBanre sSBIEHUS TETUIOOOMEHA MPY CMEIIMBAHUU XOJIOJHOM U TOpsiueid BOJIBI.

OHpeI[eJ'ICHI/Ie KOJIMYCCTBA TCIIOTHI, ITOJIYYCHHOTO BOI[OI71 Inpu TEII000MEHE C
HarpeTbiM MCTAJNIMYCCKUM LUJIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.
Hccnenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTENBHON BIAXXHOCTU Bo3ayxa. OmpeneneHue
YAEIbHOUN TETUIOTHI TJIaBJICHUS JIbJIA.

Pasznes 7. DinekTpuyecKkue ¥ MArHUTHbIE SIBJICHHUS

OnekTpuzauusi Tena. J[Ba poaa 3ieKTpuuecKux 3apsiaoB.  BzaumoneiicTBue
3apsuKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTH CHJIbI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUSL MEXK]Yy TEIaMu).

OnekTpuueckoe mnosie.  Hanpssk€HHOCTh — 3ieKkTpuueckoro  moiid.  [IpuHnmn
CYTIEPIIO3ULINU IIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »5ieKTpUYecKUX 3apsoB. JIEMEHTApHbIA  BJIEKTPUUECKUU  3apsil.
Crpoenne aroma. IIpOBOJHMKHM M JUANIEKTPUKU. 3aKOH COXPAHEHHs SJIEKTPUUYECKOTO
3apsnza.



DNEKTPUYECKUN TOK. YCIIOBUSI CYIIECTBOBAHMS 3JIEKTPUUECKOrO TOKa. MICTOYHUKH
MOCTOSTHHOTO  TOKa. JIeWCTBUS  DJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas uemnb. Cuia Toka. DJeKTpuueckoe HampsbkeHue. COIMpOTHBIEHUE
MIPOBOJHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma Il y4yacTKa LEemu.
[TocnenoBaTenbHOE U NApaLIENbHOE COEAUHEHNUE MPOBOIHUKOB.

Pabora 1 MonTHOCTB AeKTpruyYeckoro Toka. 3akoH [[xoyns—JleHna. DieKTpudyeckue
IEMU ¥ TOTPEOUTENN IEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHUTHI. B3anMOI€MCTBUE MTOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MarnauTHo€ 1oje 3eMJId U €r0 3HaY€HHE ISl KU3HU Ha 3emuie. OnbIT DpcTeaa.
MarauTHO€ 10J1€ AIEKTPUIECKOro ToKa. [[puMeHeHne 3IeKTPOMaraiuToB B TEXHUKE.
JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJABUTATENb OCTOSIHHOTO
ToKa. Vcnoyib30BaHWE  3JIEKTPOJBHUraTeen B TEXHUYECKHUX YCTPOMCTBAxX
Y Ha TPAHCIIOPTE.

Oneitel Dapanes. SBneHne snekTpoMarHUTHOW WHAYKUMHW. IIpaBuno JleHna.
OnektporenepaTop. CrnocoObl MOyYEHUS SIESKTPUUECKON PHEPrun. DJIEKTPOCTAHIIMK Ha
BO300HOBJIIEMBIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa poJia 3JIEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKECHHBIX TEJ.
YCTpONCTBO U IEMCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask UHAYKIIUS.
3aKOoH COXpaHEHUS IEKTPUUECKUX 3apsI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.
MoaenupoBaHHU€e CHIOBBIX JUHHUHM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKH TTIOCTOSIHHOTO TOKA.
JIeHCTBHS IIEKTPUIECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJKOCTH.
["a3oBbI1i1 pa3psia.
N3MepeHue CUiibl TOKa aMIIEPMETPOM.
N3MepeHnune 37eKTpUYECKOT0 HAPSIXKEHUST BOJIbTMETPOM.
Peocrar n MmarasuH COIpOTUBIICHUN.
BzaumopaencTBre NOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHUEe HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MarHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OnbIT DpcTena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.
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DJIEKTPOJBUTATENH TTIOCTOSHHOTO TOKA.
UccnenoBanue siBeHUs 3JIEKTPOMArHUTHON UHYKIIUH.
Onbitel Dapanes.

3aBUCUMOCTh HaNpaBJICHUS MHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro BO3HHKHOBEHHUS.
DJIeKTpOreHepaToOp MOCTOSHHOTO TOKA.

JlabopamopHvie pabomwi u onvinmuwl
OnbITHI 10 HAOTIOIEHUIO YTICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
WccnenoBanne nelCcTBHS SJIEKTPUUECKOTO OIS HA TPOBOTHUKH M TUDJICKTPUKH.
COopka u mpoBepKa pabOThI JICKTPUUECKOH IETH MOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryanpoBaHne HAMPSHKESHUS.

HccenenoBanve 3aBUCUMOCTH  CWJIBI  TOKa, UAYIIErOo Yepe3 Pe3HucTop, oT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOIIHC 3aBUCHUMOCTD QJICKTPUICCKOI'O COIIPOTUBJICHUA
IIPpOBOJHHKA OT €TI0 AJHHBI, INIOMAANU ITIOIMICPCYHOI'0 CCUCHHA U MaTCpHraJia.

[IpoBepka mpaBmiIa CIOKCHHUS HANPSDKCHWH TPU IOCIEIOBATEILHOM COCIWHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBmIIa IS CHITBI TOKA TPH MapalIeIbHOM COSTUHEHUN PE3UCTOPOB.

OnpeneneHue padOTHI AIEKTPUUSCKOT0 TOKA, HAYIIIETO Yepe3 PE3UCTop.

Omnpenenenre MOIIHOCTH JIEKTPHUECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

HccnenoBanre 3aBUCHMOCTH CHJTBI TOKA, HIIYIIETO Yepe3 JIAMIIOYKY, OT HaIPsIKECHUS
Ha HEM.

Onpenenenue KIIJ[ narpeBaterns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
M3y4yeHre MAarHMTHOTO TOJS IOCTOSHHBIX MArHHTOB TPU WX OOBEAWHCHHH U
pa3iescHuN.

HccnenoBanue neicTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHLITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTDb CHUJIbI BSaHMOHCﬁCTBHH KaTyllKu C TOKOM
N MaraouTa OT CHJIbI TOKA M HAIIPAaBJICHHUA TOKA B KAaTYIIKC.

N3ydenne nerMcTBHUsI MAarHUTHOTO ITOJIS1 HA IIPOBOJAHUK C TOKOM.
KoHctpyrpoBanue u uzydeHue paboThl AJIEKTPOBUTATENS.

N3zmepenue KIIJI anmexkTpoaBUrateibHONM yCTaHOBKH.
OnbITEl IO UCCIEOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW WHAYKUIHH: UCCIEHOBAHUE
VW3MEHEHUN 3HAYCHUS U HAIIPABJICHUS UHAYKIMOHHOTO TOKA.
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9 KUIIACC
Pasznes 8. Mexanuyeckue siBJ1eHUA

MexaHnueckoe — JBHXKeHUE.  MarepuanbHas ~ Touka.  Cucrema — OTCYETA.
OTHOCUTENBHOCTh MEXaHHYECKOTO JBUKEHUS. PABHOMEPHOE MPSMOJIUHEWNHOE JBHKECHUE.
HepaBHoMmepHOE npsiMOuHEHOE ABMKeHHUE. CpellHssl 1 MTHOBEHHAs! CKOPOCTh TeJa MpH
HEPAaBHOMEPHOM JIBU)KEHUU.

Yckopenne. PaBHOyCKOpeHHOE TMpsMOJiMHEWHOe ABWKeHue. CB0oOOIHOE MajJeHUE.
Omnbitel ["anunes.

PaBHOMepHOE ABMXKEHUE TTO OKPY)HOCTH. [lepuos u yactora obpamenus. Jlunenas
Y yIJIoBas CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBbiii 3akoH Hbrotona. Btopon 3axkoH Herorona. Tperuit 3axkoH HeroTona.
[IpyHLIMN CyNIepIIO3UIUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: chiia TPEHUS CKOJIbXKEHUS, CUJla TPEHUS
MOKOSI, APYTHE BUJIBI TPEHHUSI.

Cuna TsDKECTH UM 3aKOH BCEMHPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOJHOTO MajCHUSI.
JBmwxenue mianer Bokpyr CoisHima. IlepBas kocmumueckass ckopoctb. HeBecomocTh u
IIEpErpy3KH.

PaBHoBecue marepuanbHOM TOUKH. AOCOIIOTHO TBEPOE Ten0. PaBHOBECUE TBEPIOTO
TeJIa C 3aKPEIVIEHHON OChIO BpaleHusl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. HM3meHeHwe wumnynbca. MMmynsc cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanudeckass paboTa W MOLIHOCTh. PaboTa CHJI TSXKECTH, yNPYroCTH, TPEHUS.
Casi3b sHepruu U pabotsl. [loTeHnnanpHas sHEPrus Teia, MOJAHITOrO HaJl TOBEPXHOCTHIO
3emiu. [loreHnmanbHas sHeprus c:xaTou InpyxuHbl. Kunernueckas sueprus. Teopema o
KUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu

Ha6JII'0I[€HI/IC MCXaHHUYCCKOTI'0 ABMKCHUA TCJIA OTHOCUTCIIBHO PA3HBIX TCJI OTCUETA.
CpaBHCHI/Ie HYTCﬁ )41 TpaCKTOPI/Iﬁ ABMOXKCHHS OAHOI'O M TOI'O K€ TCJIa OTHOCHUTCIIHHO
Pa3HbIX TCI OTCUETA.

N3MepeHue ckopoCTH U YCKOPEHHUS TPSIMOTMHENHOTO JIBUXKEHUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHYKEHUS.

HaGmoienne nBIKEHUS Tella 0 OKPYKHOCTH.

HabGmionenne MeXaHWYeCKUX SIBJICHUN, TPOUCXOMSIINX B CHUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM WM YCKOPEHHOM JIBH)KEHHUH OTHOCHUTEIHHO KaOWHETa
(bU3UKH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT MAcChl TeJla U ICMCTBYIOIIEH Ha HETO CUJIBI.
HaGmroieHre paBeHCTBA CHIT PU B3aUMOJICUCTBUU TEJ.
M3meHeHue Beca Tesa Mpyu yCKOPEHHOM JIBI)KCHUH.

[Iepenaua umnyJsibca mpu B3aUMOJACHCTBUU TEIL.
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[IpeoOpazoBaHus 3HEPTUH MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMITyJIbCA IPU HEYITPYTOM B3aUMOICVCTBUM.
CoxpaHeHue UMITyJIbca MpU a0COIOTHO YIPYTOM B3aUMOJACHCTBUU.
HaGnronenue peakTHBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOM IHEPTUU MTPU CBOOOAHOM I1aJIEHHUU.
CoxpaHeHrne MEXaHUYECKOM DHEPTUM IIPU IBUKEHUHN TEJIA MO IEUCTBUEM NPYKUHBI.

JlabopamopHhvie pabomwi u onvimol

KonctpynpoBanue TpakTa ajs pa3roHa M JalbHEHIIEr0 pPaBHOMEPHOTO ABMKCHUS
HIApUKA W TEIECKKH.

Onpenenenue cpelHeld CKOPOCTH CKOJNBKEHHS Opycka WM JBMXKCHHS IAapUKa [0
HAKJIOHHOM ITJIOCKOCTH.

Omnpenenenre yCKOpeHHs Teja MPU PaBHOYCKOPEHHOM IBM)KEHMU MO HAKIOHHON
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBHKCHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU O€3 HavaabHOU
CKOPOCTH ITyTH OTHOCSITCSI KaK PsIT HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TTPOMEKYTKH
BPEMCHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHUJIbl HOPMaJbHOTO
JABJICHUSI.

Onpenenenue kodPphuiiieHTa TPEHUS CKOJIbKECHUS.
Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenne pabOThI CHWIBI TPEHHUS TPU PABHOMEPHOM JBWIKEHWW Tela  I10
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CHUJIBI YNPYTOCTH MPU MOABEME Tpy3a C HCIOJIb30BAHUEM
HETOIBU)KHOTO U MOJIBUKHOTO OJIOKOB.

I/I3yquHe 3dKOHAa COXPAaHCHUA DHCPIUHU.

Pa3znen 9. Mexann4yeckue Koy1e0aHUS U BOJIHBI

KonebarensHoe nBmwkeHrne. OCHOBHBIE XapaKTEPUCTHUKUA KOJIEOAHWUW: TeEpUo,
4acToTa, aMIUIMTYy1a. MaTeMaTHYeCKui U NPy KUHHBIN MasTHUKU. [IpeBpalenue suepruu
IPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxatoue kojieOaHusi. BwiHyxkaeHHble KoyieOaHus. Pezonanc. MexaHuueckue
BOJHbI. CBOHMCTBAa MEXaHWYECKMX BOJH. lIpomonpHble M momnepeuyHble BOMHBL. J{nnHa
BOJIHBI U CKOPOCTb €€ pacupocTpaHeHHs. MeXaHudyecKue BOJIHbI B TBEPIOM TellE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa ToHa. OtpaxkeHue 3Byka. WHppasByk wu
YIBTPa3BYK.
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Jlemoncmpayuu
HaGmronenue konebanuii Te noJ 1eMCTBUEM CUJIBI TSHKECTH U CUJIBI YIIPYTOCTH.
HaGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BIHYKIEHHBIX KOJIEOAHHUI U PE30HAHCA.
PacripoctpaneHre mpoI0JIbHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICTIH).

HaGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHL. AKYCTHUYECKHIA
pE30HaHC.

Jlabopamophvie pabomwi u onvimol
Ompenenenre YacTOTHI M MEproa KOJIeOaHU MaTEMaTHIECKOTO MasSTHHKA.
Omnpenenenre 4acTOThI M Meproa KoJieOaHU MPYKWHHOTO MasiTHUKA

WccnenoBanre 3aBUCUMOCTU MEPUOIA KOJIEOAHUM TMOABEIICHHOTO K HUTH Tpy3a OT
JUIVHBI HATH.

HccnenoBanre 3aBUCUMOCTH NIEPHOJA KOJICOAHUI MPYKUHHOTO MASITHUKA OT MaccChl

rpysa.
[IpoBepka HE3aBUCUMOCTH TIepuoja KoJieOaHHM rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHO/Ia KOJIeOaHUil PYKMHHOTO
MasTHHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBL. V3Mepenue yckopeHusi CBoOOJHOTO
NaJICHUs.

Paznen 10. Di1eKTPOMATHUTHOE T10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DIEKTPOMArHUTHOE MOJE. DIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [IIkana 3J1eKTpOMarHUTHBIX BOJIH. MCIOIb30BaHUE 311EKTPOMArHUTHBIX BOJIH JIJIsI
COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKkopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBolicTBa 2JICKTPOMAarHUTHBIX BOJH. BoaHOBBIE
CBOMCTBA CBETA.

JlabopamopHvie pabomwi u onvinuwl

N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO TeiedoHa.
Pasznea 11. CBeToBBI€E IBJICHUSA

JlyueBas mogmenb cBeta. Mcrounuku cBera. [IpsMosimHEHOE pacmpoCTpaHEHUE
ceera. 3atrmenuss Connna u Jlynel. Ortpaxenune cBeta. Ilnockoe 3epkano. 3akoH
OTpPa’KEeHHsI CBETA.

[Ipenomnenune CBETA. 3aKkoH IIPETOMIICHUS CBETA. [Tonnoe
BHYTPEHHEE OTpakeHue cBeTa. Mcnonb30BaHUE MOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.
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Jlunza. Xox myueit B nuuze. OnTudeckas cucrema ¢oToarmapara, MUKPOCKOINA U
Tesieckona. [’ a3 kak onrtuueckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Pa3znoxenue Oenoro csera B crnekTp. OnbiTel HetoToHA. CriojkeHHE CIEKTPaTbHBIX
uBertoB. Jlucniepcus cera. Jemoncmpayuu

[IpsimonuHeitHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[TonyueHnue n300pa>keHUI B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cpera.

OnTuyeckuii CBETOBOI,.

Xon nyuel B coOuparolieit JInH3e.

XoJ JIydeu B paCCEeUBAIONIEH JINH3E.

[Tonydenne n300paxeHnii ¢ TOMOIIBIO JINH3.

[TpuHiun peiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens rinasa.

Pasznoxxenue 6eoro cBera B CIIEKTP.

[Tonyuenue 0enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHvie pabomwi u onvimol
HccnenoBanne 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIyda OT yTJjia MaJCHHS.
N3yuenune XxapakTepUCTUK U300paKeHUs MTPEAMETA B TUIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJIa TIPEJIOMIICHHSI CBETOBOTO JIy4a OT YIJIa IMaJICHUs Ha
I'PaHHUIIEC «BO3TyX—CTCKIION.
[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUAS U ONTHYECKOMN CHITBI COOMPATOIIECH JIMH3HI.
OMBITHI TTO PA3JIOKEHUIO OSJIOTO CBETA B CIICKTP.
OnBITHl 1O BOCIPHUATHIO I[BETA MPEIMETOB IMPU WX HAOIIOACHUU Yepe3 IBETOBHIC
(GUIBTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHUSA

Onwitel  Pezepdopna u mumanerapHas Mozenb aroma. Mogens aroma bopa.
HcnyckaHue v norioueHne ceeta aromoM. KBaHThl. JInHe4aTbie CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnasa monens atromHoro sigpa. M3ortonsl. PagnoaktuBHbie npeBpamienus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOTO U MACCOBOIO YHUCEI. DHEPrus
CBA3U aTOMHBIX siaep. CBs3b Macchl M SHepruu. Peakuuu cuHTE3a W JEIEHUS SAEP.
Nctounuku sneprun CoHIa U 3BE3].

SnepHas sHepreTuka. JleMcTBUsA paguOaKTUBHBIX U3JyYCHUNW HA )KUBBIC OPraHU3MBI.

Jlemoncmpayuu
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CrexTpbl U3Ty4eHUs U MOTJIOUIEHUS.
CnekTpsbl pa3auyHbIX Ta30B.

Crnextp BoAopoaa.

HaGnronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOIIUX U3ITyUYEHUH.

Peructpanus u3nydeHHus MPUPOJHBIX MUHEPAJIOB W MPOAYKTOB. JlabopamopHbie
pabomwvl u onvimol

Ha6JIIO,Z[€HI/IC CIUIOLIHBIX M JIMHEUYAThIX CIICKTPOB U3JIYyUYCHUAI.

HccnenoBanre TPEeKOB: M3MEPEHHUE SHEPTHH YACTHUIBI MO TOPMO3HOMY IyTH (TIO
dboTorpadusm).
W3mepenne paaroakTUBHOTO (hoHa.

IHoBTOpHUTEIBLHO-00001IAOINIA MOAYJIb

[ToBTOpUTENEHOOOO0MAIOIINI MOYJb TPEIHA3HAYEH I CHUCTEeMaTH3allud U
000011IeHHUs TPEIMETHOTO COACPIKAHUS M OIbITa JCATEIBHOCTU, MPUOOPETEHHOTO TMPHU
U3Yy4EeHUH BCEro Kypca (U3MKHA, a TakkKe JUisi TMOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHYy M0 (HU3HKE i1 00ydJarouuxcsi, BBIOPABIINX 3TOT Y4eOHBIN
npeamer.

[Ipy wu3ydYeHUU [aHHOTO MOAYJIA PEAIU3YIOTCS W CHCTEMATU3UPYIOTCS BHUJIBI
NESATETHPHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTIDKCHHE TMPEIMETHBIX U
METaIpeJMETHBIX TUIAHUPYEMBIX PE3YIbTaTOB OO0ydeHHUs, (POpPMUPYETCS €CTECTBEHHO-
Hay4yHasi [PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MCCIEAOBAHUS SIBICHUM MPHUPOILI U
TEXHUKHU, OBJIAJICHHE YMEHUSIMH OOBSICHATh (PU3NUYECKUE SBICHHS, TPUMEHSISI TIOJTyYCHHbBIS
3HaHUS, pelIaTh 33/1a4d, B TOM YUCJIE KaU€CTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IpyuHIMNIMANBHO OEATENBHOCTHBIM XapakTep AAHHOIO pas3jiefia pean3yercs 3a CUET
TOTO, YTO OOYYAIOIIMECs BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM TIPEIIaraeTcs:

Ha OCHOBE IMOJYUYCHHBIX 3HAHUW Paclo3HaBaTh U HAYYHO OOBACHITH (PU3NUECKUE

SBJICHHS B Opr}KaIOIHGﬁ nmpuponac u HOBCCI[HGBHOﬁ JKU3HHU, HCIIOJIB30BATH HAYYHBIC
MCTOABI UCCIICJOBAHMA (1)H31/I‘{€CKI/IX HBHCHHﬁ, B TOM HHUCJIC

L IIPOBEPKU THUIIOTC3 MW IIOJNYUYCHHUSA TCOPCTHYCCKHX BBIBOJOB, O0OBSACHATH HAay4YHBbIC

OCHOBBI Hambojee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHEBIX TCXHOHOFHﬁ, HaIIpuMCEp,

IMPAKTHYCCKOI'0 MCIIOJIB30BAHMA PA3JIMYHBIX HCTOYHHKOB OJSHCPIHKM Ha OCHOBC 3aKOHA

IMPCBpAICHUA U COXPAHCHU BCCX U3BCCTHBIX BUAOB SHCPIHUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 10 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs HANpaBJIEHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANPEIMETHBIX W MNPEAMETHBIX 00pa30BaATEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynprare usydeHuss Gu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA ¥y
oOyuaroierocsi 0yayT coOpMUpPOBaHbI CIEAYIONIUE JUYHOCTHBIC PE3YyJIbTaThl B YacTu: 1)
NATPUOTHUYECKOT0 BOCTIUTAHMS

IMPOABIICHUC HHTCPCCA K HCTOPHHU U COBPECMCHHOMY COCTOAHHUIO pOCCHﬁCKOﬁ

¢u3nyeckoil HayKH; LIEHHOCTHOE OTHOIICHHWE K JIOCTHXKEHUSIM POCCHUHUCKUX
Y4EHBIX (PU3UKOB;

2) rpaaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

I'OTOBHOCTb K dKTUBHOMY Y4dCTHUIO B 06CY)K,ZICHI/II/I 06IH€CTB€HHO-3HaIII/IMI>IX

1 THYECKUX IPOOJIEM, CBA3aHHBIX ¢ MPAKTHYCCKUM ITPUMCHEHUEM JOCTHKCHUN (DU3UKH,
OCO3HAHKE BaYKHOCTH MOPAJIbHOATHIECKUX IMPUHIIAIIOB B JIEATEILHOCTH YIEHOTO;
3) 3cTeTHYeCKOro0 BOCIIMTAHMSA:

BOCITPUATHUC OCTCTUICCKUX KAa4YCCTB (1)H3H‘ICCKOﬁ HAaYKH: ee rapMOHHUYHOI'O

MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOTI' O MIO3HAHUSA:

OCO3HaHME MEHHOCTU (PU3NIECKOI HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTUW, BAXKHEUILEH COCTABIISIONIEH KYJIbTYpbl; Pa3BUTHE
Hay4HOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0OBATEIBCKON

JEATEIbHOCTH;
5) popmupoBaHus KyJAbTYPbI 310POBbSI M IMOIUOHAJIBHOI0 0JIATONOyYHA:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HA B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBUil 0€30MaCHOIO MOBEJAEHUS HA TPAHCIIOPTE, Ha
J0pOrax, C D3JEKTPUYECKUM U TEIUIOBBIM OOOpYJOBAHHEM B JIOMAllHUX YCJIOBHSX;
c(OpMHPOBAHHOCTh HaBbIKa PEQIIEKCHUU, TPU3HAHUE CBOETO MIpaBa Ha OLIMOKY U

TAKOTI'O K€ IIpaBa y APYyroro 4€JI0BCKa,

6) TPy10BOIr0 BOCIUTAHMS:
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AKTUBHOE Yy4YacTHE B PENICHWUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa30oBaTeIbHON OpraHU3alMK, TOPOJa, Kpas) TEXHOJIOTHYECKOM U COIMATBLHON
HAIMPaBJICHHOCTH, TPEOYIOIMMUX B TOM 4YHCIE W (DU3MYECKUX 3HAHWA, HWHTEpEC K
MPAKTUIECKOMY M3yUCHUIO POodhecCuii, CBI3aHHBIX ¢ (DU3UKOM;

7) 3KOJIOrHYEeCKOr0 BOCIIMTAHUS :
OpUEHTAIMs Ha MpUMEHEHUEe (PU3NUECKUX 3HAHUM JJId pelieHus 3a1ad B 00J1acTu
OKpY’Karolieh cpeibl, IMJIaHUPOBAHUS TTOCTYNKOB U OIEHKU UX BO3MOKHBIX MOCIIEICTBUI

TUTSL OKPY>KAFOIIEH Cpe/bl; 0CO3HAHUE TII00ATBHOTO XapaKTepa dKOJIOTHISCKUX MPoOIeM U
IyTEeU UX PELICHUS,
8) ajanTanuu K M3MEHAKINUMCSH YCIOBUAM CONMAIBHON M PUPOAHOI Cpeabl:

HOTPEOHOCTH BO B3aMMOJICHCTBUH MPH BBHIITOJIHEHUH HCCIEAOBAHUN U MIPOEKTOB

busnyeckoil HampaBIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHHUSIM APYTUX; MOBBIIICHUE
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSITeNbHOCTh; MOTPEOHOCTH B
(dbopMupOBaHNY HOBBIX 3HAHH, B TOM YHUCIie (HOPMYIUPOBATH UIEH,

MOHATHUS, TUMOTE3bl O (PU3MYecKUXx OOBEKTaX M SBJICHUSIX; OCO3HaHWE ACPUIIUTOB
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH

(GU3HKY; TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHWH HOBBIX (DU3UYECKUX 3HAHHM;
CTpEMJICHHE aHAIM3UPOBAThH U BBIABISATH B3AUMOCBS3H MPUPOABI, O0IIECTBA U

SKOHOMHUKH, B TOM YHCIIE€ C HCIHOJIb30BAaHUEM (PHU3MUECKHX 3HAHHI, OIICHKAa CBOUX
JNEUCTBUN C YUETOM BIIMSHUS Ha OKPYKAIOLIYIO CPENy, BO3SMOXKHBIX

rJI00ANIbHBIX MTOCIEICTBHIM.

METANNPEIMETHBIE PE3YJIbTATbDI

B pesynbrare ocBoeHHsS mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus y oOywaromerocs OymyT copMUpoBaHBI METANpPEAMETHBIC PE3YIbTATHI,
BKJTIOYAIONIME MO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaJIbHBIC YUeOHBIE ICUCTBHUS, PETYJIATUBHBIC YHUBEPCATIbHBIC yUCOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUSA ba3osbie

Joruyeckue JeMcTBHA:
BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHUM);
YCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KJacCU(PUKAIIUU, OCHOBAHUS

Uit 00OOIICHHWST W CpPaBHCHHS, BBIABIATH 3aKOHOMEPHOCTH M TIPOTUBOPCYHS B
paccMaTpuBaeMbIX (pakTax, TaHHBIX

U HaOMIOJMCHUSIX, OTHOCSIUXCSA K (PU3HYECKUM SBJICHUSM, BBISBIATH INPUYUHHO-

CJICICTBEHHBIC CBSI3U MPH M3YYECHUH (PU3MUECKUX SIBJICHUU W IPOIICCCOB, JICJIaTh BHIBOJIBI

C UCITOJIb30BaHUEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3AaKIIOUCHHH, BEIABUTATh THITOTE3bI

0 B3aMMOCBS3SIX (DU3NYECKUX BEIHMYHMH, CAMOCTOSTEIIPHO BBIOMpATh CHOCOO peIIeHUs
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yueOHOM (u3nyeckol 3amaun (CpaBHEHHE HECKOJIBKHMX BAapUAHTOB pEIICHUS, BBHIOOP
HanOoJIee MOAXOISIIETO ¢ YIYETOM CAMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBarebckue NelCTBUS:
WCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIILCKUN HHCTPYMEHT TTO3HAHMS; TIPOBOINUTH
10 CAMOCTOSITEIHHO COCTaBJICHHOMY IIJIaHY OIBIT, HECJIOKHBIN

(bu3HYeCKUil SKCIEPUMEHT, HEOOIBIIOE HCCIIeOBAaHNE (PU3NYECKOTO SIBJICHUS; OLICHUBATh
Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOJYYEHHYIO B XO€

WCCJIEIOBAHUSI WJIM SKCIEPUMEHTA; CaMOCTOATEIbHO (OpMYIUpOBaTh 000OIIEHUS U
BBIBOJIBI IO pe3yJIbTaTam

MPOBEAEHHOIO HAOIOJCHUS, OMbITa, WCCIEIOBAHUS; MPOTHO3UPOBATH BO3MOXKHOE
nanpHeiniee pa3BuTue GU3NIECKUX MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEIOI0KEHUS 00
UX Pa3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSThH PA3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3aPOCHI PU TTOUCKE
u orOope MH(OpMAIMK WIM JIAHHBIX C Y4E€TOM MPEIJIOKEHHOW ydeOHOH (uznueckon
3aJlauu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W  WHTEPIPETHPOBATH  MHGOPMAIHIO
pPa3IUYHBIX BUJIOB W (OPM TPEICTABICHUS, CAMOCTOSTCIIBHO BHIOMPATh ONTHMAJIBHYIO
dbopMy TIpecTaBIIeHUs] HHPOPMAIUKA U WLUTFOCTPUPOBATH PEIllaeMble 3319l HECIIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B X0Jie 00CyXJeHus y4eOHOro Marepualia, pe3ysbTaToB J1a0OpaTOPHBIX PadOT W
IIPOEKTOB 33JaBaTh BOMIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBaThb MHJIEH,
HalleJICHHbIE HA pElIeHUE 3aJayd M MOJJEp)KaHHe OJarokKenarelbHOCTH  OOLIEHUS;
COIOCTABJISATh CBOU CY’KJIEHUS C CYKJICHUAMM JIPYTUX YYACTHUKOB JUAJOra,
OoOHapy>XKHUBaTh Pa3IMYUE U CXOJICTBO MO3UIMMI; BbIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THMCbMEHHBIX TEKCTax; MyOJWYHO TPEJCTABIATh PE3yJbTaThl  BBIMOJIHEHHOTO
(bu3HUECKOro OnbITa (SKCIEPUMEHTA, UCCIIEA0BAHMS, IPOEKTA).

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOThI
IpPU PELIEHWH KOHKPETHOM (pu3myeckoll mnpoOiemMpl; NPUHUMATh €M COBMECTHOMU
NESTENbHOCTH, OPTraHW30BBIBATH JIEUCTBHS MO €€ JOCTHXKEHHIO: pacHpelessiTh POJy,
00Cy»KaTh MPOIECCHl U PE3YyJIbTaThl COBMECTHOUN pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX
JIHOJIEH; BBINOJHATH CBOO YaCTh PabOThI, JOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa 0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMU YJI€HAMU KOMaHbl; OLICHUBATh

KayecTBO CBOETO BKJIaJia B OOIIUN MPOIYKT MO KPUTEPUSIM,

CaMOCTOATEIHLHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.
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PeryasiTuBHbIC YyHHBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBUA
Camoopranusanus:
BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHSIX, TPEOYIOIINUX

JUTs petieHust (GU3NIECKUX 3HAHWN; OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHSATHUS
peleHnid (MHIMBUAYAIbHOE,

NPUHATHE pEeUleHuss B TIpYyIIe, NPUHIATHE PEIIeHU Tpynmnoi); CaMOCTOSITEIbHO

COCTAaBJIATh AJITOPUTM pelIeHUs (PU3NYECKON 3a7auu WK TUIaHa UCCIEJOBaHUS C YYETOM

MMEIOILUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATH MpEIaraeMble

BAapUaHThI pEUIEHUH; AeslaTh BIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIA HHTEJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJiaraTh IiaH €€ U3MEHEHHUs; OOBSCHATD
IPUYHHBI JOCTHKEHUS (HEAOCTUKEHUS) PE3YJIbTaTOB AESITEIBHOCTH,
JIaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTH (B TOM
YuClie B XOJI BBIMOJIHEHUS (PU3NYECKOTO MCCIEJOBAHUS UM MPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENBCTB, M3MEHUBIIMXCA CUTyallud, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX
TPYAHOCTEN; OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYTOro 4YeI0BeKa B XOJI€ CIIOpa WK JUCKYCCUU

Ha HAYYHYIO TEMY, IOHUMAThb MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro. NpU3HaBaTb CBOE
MPaBO Ha OUIMOKY MpPH pelieHnr GU3NYECKUX 3a/1a4 WIn

B YTBCPIKACHUAX HAa HAYUYHBIC TECMbI M TAaKOC K€ IIPaBO JAPYToro.

INPEJMETHBIE PE3YJIBTATBI

K koHly oOydeHus B 7 KJjacce NpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHATHS: (U3MYecKWe U XUMUYECKUE SIBICHHS, HaOI0/IeHHE,
HKCIIEPUMEHT, MOJEJb, TUIOTe3a, €IUHUIbI (U3UUYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BelecTBa (TBEpIOE, KUAKOE, ra3zoo0pa3HOE), MEXaHUYECKOe
JB)KCHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, IpsIMOJIMHEWHOE), TPaeKTopus,
paBHOACHCTByIOIas cui, Jedopmanust (ympyras, IUIacTUYECKasl), HEBECOMOCTb,
COOOIIArONINECs] COCY/Ibl; pa3ianyarh sBjaeHUs (Auddy3us, TEmIoBOe IBUKEHUE YACTHI]
BEILIECTBA,

PaBHOMEPHOE JBUKEHHE, HEPAaBHOMEPHOE ABWIKEHHE, WHEPLUsA, B3aUMOJIECHCTBHE TEI,
paBHOBECHE TBEPABIX TEJI C 3aKpPEIUIEHHOM OChKO BpallEHHUs, Iepenaya JdaBJICHUS
TBEPABIMU TEJAMU, KHUAKOCTSIMU W Ta3aMu, aTMOc(epHOe MaBieHHUE, IUIaBaHHE Tel,
MpEeBpallleHUs] MEXaHUYECKOW SHEPIHH) MO OMHCAHUIO0 MX XApPAKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3UYECKOE SBJICHUE; pacro3HaBATh
MPOSIBIICHUE U3YyUYEHHBIX (PU3NYECKUX SBIICHUN B OKPYIKAIOIIEM

MUpE, B TOM Ynciie PU3NYECKUE SBICHUS B MIPUPOJIE: MPUMEPHI ABUKEHUS C PA3TMIHBIMU
CKOPOCTSIMHU B KUBOM U HEXUBOU MIPUPOJAE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE,
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BIIUSIHAE aTMOC(EPHOTO MaBJICHUS HA JKUBOW OpPraHW3M, IUIaBaHHWE PBIO, phIUard B TEie
YelioBeKa, MpPH OSTOM TMEPEBOAUTh MPAKTHUUECKYIO 3aJadyy B y4eOHYIO, BBIJEIATh
CYIIIECTBCHHbIE CBOWCTBA (MPU3HAKK) (PU3NYECKUX SBICHUI; OINUCHIBATH W3YYCHHBIC
CBOMCTBA TeN M (pU3MYecKue SBICHUS, UCTIOIL3Ys (U3HUECKUE BEIMUUHBI (Macca, 00bEM,
IJIOTHOCTh BEILIECTBA, BPEMS, MyTh, CKOPOCTh, CPEHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA
TSOKECTH, BEC Tela, CHJIa TPEHUsA, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAS CUJIa, MEXaHW4YecKass paboTa, MOITHOCTbh, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TOJIE3HOTO NEWUCTBHSI MEXaHW3MOB, KHHETHYECKass M MOTEHIMATbHAs
DHEPTHUs), MPU OMUCAHWUU TMPABWIBHO TPAKTOBATh (DU3MUYECKHI CMBICT HCIOJIb3YEeMbIX
BEITMYNH, WX OOO3HAYCHHS] W EAUMHUIBI (U3NUYECKUX BEIWYUH, HAXOIUTh (POpPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIWYUHY C JAPYTUMH BEITWYMHAMH, CTPOHTH
rpauKkd M3yYEHHBIX 3aBUCUMOCTEH (DM3MYECKUX BEITUYHMH; XapaKTEPH30BaTh CBOWMCTBA
TeN, PU3NYECKUE SBICHHS U MPOIIECCHI, UCTIONB3YS

MpaBWia CIOXKEHUs cuil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, MpaBUiI0 paBHOBECHs pbriara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHWUKH, 3aKOH
COXpaHEHUs] MEXaHWYECKOW HHEPruu, MPU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €0 MaTEeMAaTUYECKOE BHIPAKECHHE; OOBSICHATh (PU3NUECKUE SIBICHHS,
MPOIIECCHI U CBOMCTBA TEJl, B TOM YUCJIE U

B KOHTEKCTE CHUTyalluii MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH NMPUUYUHHO-
CJIEJICTBEHHbIE CBSI3M, CTPOUTHh OOBSICHEHHE U3 1—2 JOTrMYEeCKUX IIAaroB ¢ onopou Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3MYECKUX SABJICHUM, (PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemiatb pacy€THble 3adaud B 1—2 JeHCTBUS, WCMONB3YyS 3aKOHBI U (OpMyIIbI,
CBsI3bIBatONIME (PU3MUECKUE BETUUYMHBI: HA OCHOBE aHaju3a YCJIOBHS 3aJlayMl 3alHChIBATh
KpaTKOe YCJIOBHE, TMOJCTaBIATh (U3UUYECKUE BEIUYUHBI B (HOPMYJBI M TPOBOIUTH
pacd€Thl, HAXOJAUTH CIIPABOYHbIC JTAHHbIC, HEOOXOIUMBIE ISl pElIeHUs 3aja4, OLICHUBATh
PEATMCTUYHOCTh TMOJYYeHHOM (U3MUECKOW BEJIMYMHBI; PAclo3HaBaTh MPOOJIEMBI,
KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU (PU3NYECKUX METOJOB, B OMMMCAHUM UCCIIEIOBAHUS
BBIICNIATH MPOBEPSEMOE MPEANnojoKeHue (TUNoTe3y), pazaudyarb U HUHTEPHPETUPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HaXOAWTh OIMIMOKM B XOJI€ OIbITa, JelaThb BBIBOABI IO €ro
pe3ynbTaTaM; IPOBOAUTH OIBITHI 110 HAOIIOICHUIO (PU3UUYECKUX SBJICHUN WITN (GU3HUECKHUX

CBOMCTB Tel: (hOPMYJIUPOBATH MPOBEPSIEMBIE MPEANOIOKEHUS, COOUPATh YCTAHOBKY W3
MPEIIOKEHHOTO0 000PYIOBaHUS, 3alHUCHIBAaTh XOJI OMbITa W (POPMYIMPOBATH BBIBOJIHI,
BBITIOJIHATD MPSMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tesia, 00bEMa, CHUIIBI

U TeMIEpaTypbl C MCIOJIb30BAHMEM AaHAJOTOBBIX W IMGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi MPUOOPOB C YYETOM 3aJaHHOW aOCOJNIOTHOM TMOTPEIIHOCTH HW3MEPEHHU;
MPOBOJIUTH HCCIIEIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT APYTOM C
MCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHM (3aBUCMMOCTH MYTH PABHOMEPHO JBHXKYIIETOCS
TeJa OT BPEMEHM IBHWIKCHMS TeEJla, CHIbI TPEHHUS CKOJIBKEHUS OT Beca Teja, KayecTBa
00pabOTKH TOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOUIAJH
CONPUKOCHOBEHMS TEN, CUJIBl YIPYTOCTH OT YJIJIMHEHHS IPYKUHBI, BHITAJIKUBAIOIIECH CUIIBI
0T 00bEMa MOTPYKEHHON YACTU Tea U OT MJIIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT

21



IJIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO TOTPYXKEHO TEJNO, YCIOBHM TUIaBaHUS Te,
YCJIOBHM paBHOBECHSl phluara W OJOKOB, y4YacTBOBAaTh B IUIAHUPOBAHUU Y4YEOHOTO
HCCJIeIOBaHMSI, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIEAYS MPEII0KESCHHOMY
IJIaHy, buKcupoBaTh PE3yNbTATHI MOTYYEHHOM 3aBUCUMOCTH (hU3HUECKUX
BEJIMYMH B BHUJIEC MPEIOKEHHBIX TaOIUI] U TPpaQUKOB, JeiaTh BBIBOABI 10 Pe3yJbTaTaMm
WCCJIEIOBaHMSI; TIPOBOJAUTH KOCBEHHBIE H3MEpEHUs (DU3UYECKUX BEIMYUH (TJIOTHOCTH
BEII[ECTBA >KUJIKOCTH W TBEPJOTO TeNa, CUJia TPEHUs CKOJBKEHHs, JaBJICHUE BO3IyXa,
BBITAIKMBAIOIIAS CUJIA, IEUCTBYIOIIAS HA TOTPYKEHHOE B KHUIAKOCTh TeN0, KOdDPHUImeHT
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPENIOKEHHOW WHCTPYKIIUU: TIPU
BBITIOJIHEHUM W3MEPEHUN CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYUCISATH
3HAYCHUE MCKOMOM BEJIMYUHBI; COOIIOATh MpaBuia TEXHUKH O€30IIaCHOCTH MpH paboTe ¢
1a60paTOPHBIM

000pyZI0OBaHUEM; YKA3bIBaTh MPHUHITUIIBI ICUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMEeTp, phivyar, MO IBH>KHBIN
¥ HETOJBIDKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTDH;, XapaKTEpHU30BaTh MPUHIIMIBI JTEUCTBUS
M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW Ha WX ONUCAaHUS (B TOM
quclie: TMOIIMITHUKN, YCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKUN MPECC, MAHOMETP,
BBICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN W HEO0OXoauMble (GU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH; TIPUBOIUTH TTPUMEPHI
(HaxoauTh HMHQPOPMALIUIO O TPUMEPAX) MPAKTUUECKOTO HCIIOIB30BAHUS (HU3MIECKUX
3HAaHUW B IOBCEIHEBHOM JKHM3HM I oOecmedeHus O€30IacCHOCTH IPH OOpAIICHUH C
npudopamMu U TEXHHUYECKHUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbSI U COOIIOJCHUS HOPM
HKOJIOTHYECKOTO TOBEJICHUS B OKPYXKAIOUIEH Cpejie; OCYIIECTBIATh OTOOP HMCTOYHUKOB
uHpopmaruu B IHTEpHETE B COOTBETCTBUU

C 3aJ]JaHHBIM TIOWCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U IMyTEM CpaBHEHUS
Pa3TUYHBIX HCTOYHUKOB BBIJCISATH MHPOPMAILIUIO, KOTOpas SIBISETCS MPOTUBOPEUUBOMN
WJIM MOKET OBITh HEJIOCTOBEPHOI; UCIIOJIb30BaTh TMPH  BBIMOJHEHUHU y4eOHBIX
3aJJaHA  HAYYHONOMYJISAPHYIO JIUTEpaTypy (U3HUECKOrO COJCP)KAHMS, CIIPABOYHBIC
MaTepHalIbl, pecypchl cetu MHTepHeT, BJIAJICTh npuéMaMu  KOHCIICKTHPOBaHUS
TEKCTa, npeoOpa3oBanus HMHPOpPMAIMM W3 OJHOW 3HAKOBOH CHCTEMBI B JIPYIyIO;
co3aaBaTh COOCTBEHHBIC KPATKHE MICHbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE

2—-3 ucTOYHUKOB MH(MOpPMAIUU HU3UIECKOTO COACPIKAHUSA, B TOM UUCIIE MyOJINYHO JIeTaTh
KpaTKhe COOOIIEHUSI O pe3yJibTaTaXx MPOEKTOB WM YUEOHBIX HCCIIECOBAHUN, MPH STOM
IPaMOTHO HUCTIOJIb30BaTh U3YyUCHHBIM MOHSITUIHBIN anmapaT Kypca (GU3UKU, COMPOBOKIAThH
BBICTYIUICHUE TMPE3CHTAIMEH; MpPU BBHIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIIEIOBAHMIMA
pacnpenensiTh OOsS3aHHOCTU B TPYyMNIE B COOTBETCTBUU C IOCTABICHHBIMHM 33Jla4aMH,
CJICNIUTH 32 BBHIMIOJHEHUEM TUIaHA JCHCTBUH, aJIeKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIA] B
NESATEeTLHOCTh TPYIIIBI, BHICTPAaUBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHUE, YUYWUTHIBAS
MHEHHE OKPY>KaIOIIHX.
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K konmy oOydenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJI30BaTh MOHSITHA: MAacCa U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHUS BEIECTBA, KPUCTAUIMUYECKME U aMmop(dHbie Tena,
HACBIIICHHBIA M HEHACBIIIECHHBIM Map, BIAXXHOCTh BO3JYyXa, TEMIIEpAaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOW JBUTATENb, AJIEMEHTAPHBIM JJIEKTPUYECKUM 3apsll, AJIEKTPUYECKOE
M0JIE, MPOBOJAHUKHU U JTUDJICKTPUKHU, MOCTOSTHHBIM 3JIEKTPUYECKUN TOK, MATHUTHOE TMOJIE;
pasnuyarh sIBIEHUS (TEIUIOBOE PACIIMPEHHE U CKATUE, TEIUIONEpeaaya, TEMIOBOe
pPaBHOBECHUE, CMAYUBAHNE, KAMIUISIPHBIC SIBICHUS, UCIIAPEHUE, KOHJICHCALINS, TUIaBJICHUE,
Kpuctajinzanus (OTBepJ/ieBaHUE), KHUIIEHUE, Teruionepenaya (TEIIONPOBOJIHOCTD,
KOHBEKIIUSI, U3JIyYEHUE), OHJICKTpU3alusl TeJ, B3aUMOJICUCTBUE 3apsijioB, JEUCTBUS
ANEKTPUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCWCTBUE MArHUTOB, JACHCTBUE
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAas UHAYKIUS) 1O OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIbBITOB, JEMOHCTPUPYIOIINX JaHHOE (U3UYECKOE
SIBJICHUE; PACIIO3HABATH MPOSBICHUE N3YYEHHBIX (PU3HUECKUX SBJIICHUI B OKPYKaloIleM
MUpe, B TOM uwuciie (U3UYECKHUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUISIPHBIE SIBJIEHWS B TPHUPOJIC, KPHUCTAUIBl B mpupoje, usiaydenue ComHia,
3aMep3aHue BOJOEMOB, MOpCKuE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
AIIEKTPUYECKUE SIBJICHUSI B aTMOcC(epe, IIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Jpeid MoI0COB, POJIb MATHUTHOTO MOJS JUIsl KU3HU Ha 3emilie, MOJSpPHOe
CUSIHHE, TIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIACISThH

CYILIECTBEHHbIE CBOMICTBa (MpU3HAKK) (U3MUECKUX SIBIICHUW; OMUCHIBATh H3yYECHHbIC
CBOICTBa TeN U (PU3MYECKUE SBIICHUS, UCTIONB3YS (DU3MUECKUE BEIUUYMHBI (TeMIeparypa,
BHYTPEHHSISI DHEPIHsi, KOJUYECTBO TEIUIOTHI, YyJAelbHAs TEIUIOEMKOCTh BEIIECTBA,
yJAelbHAas TEIUIOTa TUIABJICHMS, ylelIbHasl TEIUIoTa MmapooOpa3oBaHus, yJeiabHas TeruioTa
CropaHusi TOIUIMBA, KOA(P(GUIMUEHT TOJIE3HOTO JIEUCTBUS  TEIJIOBOM  MAaIllMHBI,
OTHOCUTENbHAsI BIAXHOCTh BO3/YyXa, DJIEKTPUUECKHUH 3apsij, CHiia TOKa, SJIECKTPUUYECKOE
HaMpsHKeHUE, COMPOTUBIICHUE MPOBOJAHKKA, y/IETbHOE CONPOTUBICHUE BEIIECTBa, padoTa
¥ MOIIHOCTH JIEKTPUUECKOr0 TOKA), IPU OMUCAHUU MPABUIILHO TPAKTOBATH (PU3NUYECKUN
CMBIC]I HCHOJIb3YEMbIX BEJIMYUH, OOO3HAYEHUS M E€IUHUIIBI (PU3MYECKHX BEJTUYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKH U3yYSHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIMYNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M MPOLECCHI, HCIOIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA, IPUHLIAIL
CYyHEpPHO3ULIUU T0JIEN (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma
JUISL ydacTKa 1ienu, 3akoH J[oyns—JIeHna, 3aKOH COXpaHEeHHs JHEPTUH, IPU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €Tr0 MaTeMaTHYeCKOE€ BBIPAKECHUE;
OOBSICHATH (PU3UUYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallM MPaKTUKOOPUEHTUPOBAHHOIO XApPAKTEpa: BBIABISATh MPUYMHHO CJEICTBEHHbBIC
CBSI3M, CTPOUTH OOBSICHEHHE W3 |—2 JOTMYECKMX IIaroB ¢ omnopol Ha 1—2 M3yyeHHBIX
CBOICTBA (PU3UUECKUX SIBICHUM, PU3NUECKUX 3aKOHOB UJIU
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3aKOHOMEPHOCTEHN; pemaTh pacuy€THble 3ajauyu B 2—3 JEWCTBUS, UCIOIb3YysS 3aKOHBI U
dbopMyIbl, CBsI3bIBatONIE (DU3MYECKHE BETMYMHBI: HA OCHOBE aHajIW3a YCJIOBHS 3aJa4d
3aMUChIBATh KPAaTKOE YCJIOBHUE, BBISBISATH HEJOCTATOK JAHHBIX JUIsl PELICHUS 3a/Jaud,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIE Uil €€ PEIIeHHs, MPOBOJUTh PACUEThl U
CpaBHUBATh TOJYyYECHHOE 3HA4YeHHE (U3MUYECKOW BEIMYMHBI C W3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIINTh MPHU MOMOIIH (HU3UIECKUX METOJIOB,
WCNOJIb3ysl ONMCAHUE MCCIEAOBAHUS, BBIACIHATH IPOBEPSIEMOE  IPEAIIOI0KEHHUE,
OLICHUBATh MPABWIBHOCTh TMOPSJAKA TMPOBEJACHUS HUCCIEAOBAHUS, JelaTh BBIBOJBL
MIPOBOJIUTH OIBITHI TIO HAOMIOJACHUIO (PM3HUUECKUX SBICHUN WM (PU3UIECKUX CBOWUCTB TEIN
(KanmuJUISpHBIE SIBIICHUS, 3aBUCUMOCTh JaBJICHHUS BO3MyXa OT €ro o0bEMa, TeMIEpaTyphl,
CKOpPOCTH IMpOLIECCa OCTBIBAHWUS W HArpeBaHUs MPU M3JIYUYCHUU OT LBETA M3JIy4Yarouleu
(mormoiuaronieit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI )KUAKOCTH U
mIom@aaM €€ NOBEPXHOCTH, DJIEKTPU3ALMS TeJl U B3aUMOJCUCTBUE JJIEKTPUUECKHUX
3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MAarHWTOB, BU3YyallM3allds MAarHUTHBIX TOJIEH
MOCTOSTHHBIX MarHuTOB, JE€MCTBHS MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBa
AJIIEKTPOMArHuTa, CBOWCTBA AJICKTPOJBUTATENSI TOCTOSHHOTO TOKa): (opMyInpoBaTh
MpOBEPSiIEMbIE MPEAIOIOKEHUS], COOMPATh YCTAHOBKY M3 MPEMJIOAKEHHOIO 000pyI0BAHUS,
OMKCHIBATh XOJI OMbITa W (OPMYJTUPOBATH BBHIBOJBI, BBINOIHATH MPSIMbIC HU3MEPECHHUS
TEMIEPATYpPhl, OTHOCUTEIBHON BIAXXHOCTU BO3/lyXa, CHJIbl TOKA, HAMNPSDKEHUS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYUKOB (HU3UYECKUX BEIMYHUH, CPAaBHUBATH
pe3yNbTaThl M3MEPEHUNM C y4E€TOM 3aJaHHOM aOCOIIOTHON MOTPEIIHOCTH; TPOBOIUTH
WCCJIeIOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMYUHBI OT APYTON

C HMCMOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH COMPOTHUBJICHUS MPOBOJHHUKA OT
€ro JUIMHBI, IO MOMNEPEYHOIO CEYEHHS U YJEIBHOTO CONPOTUBIICHUS BEIIECCTBA
MPOBOJIHMKA, CHJIbI TOKA, UAYIIErO0 4e€pe3 MPOBOJHHK, OT HANPSHKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NapaJUIeIbHOTO COEIUHEHUW IMPOBOJAHHMKOB):
IJIAaHUPOBATh HCCIIEIOBAHME, COOUpPATh YCTAHOBKY M BBIMOJHITh U3MEPEHUS, CIEHYS
MPE/UIOKEHHOMY IUIaHy, (DUKCUPOBATHh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIC
Tabaul, U TpaduKoOB, JAeNaTh BBIBOJBI IO pe3yJibTaTaM MCCIEIOBAHUS; TPOBOJUTH
KOCBEHHbIE U3MepeHusi (usnueckux BeauuyuH (yAelbHas TEMIOEMKOCTh BEIIECTBA,
CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTH AJIEKTPUUYECKOrO0 TOKA): MIAHUPOBATH
U3MEPEHUs, COOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEAys MPeII0KeHHOU
WHCTPYKIIMM, W BBIYMCISATH 3HAYEHUWE BEJIWYUHBI; COOJI0O/IaTh MpaBWia TEXHUKU
0€30MacHOCTHU MpU padboTe ¢ 1abopaTOPHBIM

0o00Opy/IOBaHUEM; XapaKTepU30BaTh MPUHIUIBLI JIEUCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHCIE: CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETP, MapoBas TypOUHA, aMIEPMETP, BOJBTMETP, CUETUUK FIEKTPUUECKOU
SHEPIUM, JJIEKTPOOCBETUTENIbHBIE  MPUOOPHI, HArpeBaTENIbHBIE  AIEKTPONPHUOOPHI
(mpumepsl), SIEKTPUUECKUE NPEAOXPAHUTEIU, AJICKTPOMArHUT, SJIEKTPOJBUraTelb
MOCTOSTHHOTO TOKa), HCHOJNb3ysl 3HAHUS O CBOMCTBaX (PU3NUECKUX SBICHUM U
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HEO0OXoauMble (PU3NYECKHE 3aKOHOMEPHOCTH; PACIO3HABaTh IMPOCTHIE TEXHUYECKUE
YCTPOWCTBA U U3MEPUTETBHBIE IPUOOPHI

[0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIM TEPMOMETpP, TEPMOC, IICHXPOMETP,
TUTPOMETP, JBUTATEh BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBl DJICKTPHUUECKHX IIeTIeH C TMOCIeN0BAaTEIbHBIM M TMapauIeIbHBIM COCIUHEHHEM
AJIEMEHTOB, pa3jn4das YCJIOBHBbIE OOO3HAYEHHUS OJJIEMEHTOB DJJEKTPUYECKUX IICTIeH;
OPUBOAUTh TPHUMEPbl  (HAXOIUTh HWHPOPMANMIO O TMpUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (DU3UYECKUX 3HAHWKW B TOBCEIHEBHOW JKM3HM I OOECTeUeHUs
Oe3omacHOCTH TIpH OOpalieHuu ¢ TpudopaMu U TEXHHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUS 37J0POBbS U COOJIOJICHUS HOPM JKOJOTUYECKOTO MOBEJCHUS B OKPYIKaIOIIen
cpelie; OCYIIECTBISATh MOUCK nH(popmaIruu Gpuzndeckoro coaepxkanus B MlaTepuere,

HAa OCHOBE HMEIOIIUXCS 3HAHWM W MYTEM CPABHEHUS JIOTIOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATh HMHGOPMAIMIO, KOTOpas SIBJISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM; UCIIOIH30BaTh MIPH BHITIOJIHEHUH YUYE€OHBIX 33aJJaHui HAYYHOTIOMYJISIPHYIO
TUTEPATypy (U3UYECKOTO COJEp)KaHUS, CIPABOYHBIE MaTepuaiabl, PECYPChl CETH
WuTepHeT, B1aneTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus HHMOpMAITUU
U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYI0; CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIC M KPATKUE
yCTHBIE cooOIeHus, 0000mas nHpopMaIrio 13 HECKOJIBKUX HUCTOYHUKOB (PHU3UUIECKOTO
CONlepKaHMsl, B TOM 4YHCJE MyOJUYHO TMPEACTABISATH PE3yiabTaThl MPOCKTHOW WIIH
HCCJIEIOBATENLCKON JICSITEIBHOCTH, MPU 3TOM TPAMOTHO UCIOJIb30BaTh W3yUYCHHBIN
MOHATUHHBIA ammapaT Kypca (DU3UKH, COMPOBOXKAATHh BBHICTYIUICHHE TMPE3CHTALUCH; MPU
BBHITIOJIHEHUU YUEOHBIX MPOEKTOB M UCCIIENOBaHUN (PU3HUECKUX MPOIECCOB PACIPEACIIATh
00s3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C IIOCTaBJICHHBIMH 3ajJauyaMu, CJICIAUTH 3a
BBITIOJIHEHUEM IUIaHA JCHCTBUH W KOPPEKTUPOBATH €ro, aJIeKBaTHO OIICHUBATH
COOCTBEHHBI BKJaJ B JIEATEILHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MMPOSBIISS TOTOBHOCTh Pa3peiaTh KOH(IUKTHI.

K koHly oOydeHus B 9 KJjacce mnpeaMeTHblE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUI:

UCIIOJIb30BAaTh IIOHATHS: CUCTEMa OTCU€Ta, MaTephalbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHMYECKOro JBIKEHMs, nedopmanus (ynpyras, MIacTUYECKas),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH, UEHTP TAKECTH,
abCOIOTHO TBEPAOE TENO, IEHTP TSHKECTU TBEPIOTO Tea, PAaBHOBECHE, MEXaHUYECKUE
KoJIeOaHMsI U BOJHBI, 3BYK, UHPPA3BYK U YIbTPa3BYK, FJIEKTPOMATHUTHBIE BOJIHBI, LIKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAAIbHO30PKOCTh, CIEKTPhI UCITYyCKaHUS
U moriouieHus, anb(a, O6eTa- W TraMMa-u3ITy4yEHUs, H3O0TOIbI, sJIepHAs SHEPreTHKa;
paznuyarh SIBJIEHUs (PAaBHOMEPHOE M HEPaBHOMEPHOE TMPSMOJIMHEHHOE ABM)XECHHE,
PaBHOYCKOPEHHOE MPSIMOJUMHEHHOE [BH)KEHHE, CBOOOJIHOE MaJeHHUE TeJl, PAaBHOMEPHOE
JIBHYKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTUBHOE JBUKEHUE, KoJebaTelIbHOe
JIBIKEHUE (3aTyXalolllie U BBIHYXJICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBU)KEHUE,
OTPa)KEHHE 3BYKA, IPIMOJIMHENHOE PAaCIpPOCTPAHEHNUE, OTPAKEHHUE U NIPEIIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETA, Pa3IOkKEHUE OEJIOro CBeTa B CHEKTP U CIOXKEHUE
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CHEKTpPaJbHBIX  I[BETOB, JIUCIIEPCUS  CBETAa, €CTECTBEHHAs  pPaJuOaKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEMYAaTOr0 CHEKTpa H3JIy4YEHHs) 10 ONHMCAHUI0 HX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (U3UUYECKOE SBICHUE;
pacro3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3NYECKUX SBJICHUIN B OKPYKAIOIIEM MHUPE

(B TOM uuncie (uU3NYECKUE SBICHUS B MPHUPOJE: MPUIUBBI U OTIUBBI, JBHKEHHUE IUIAHET
ConHEYHON CUCTEMBI, PEaKTUBHOE JABW)KEHHUE >KMBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[yHaMH, 03XO, LBETa Tel,
ONTUYECKUE  SABJIEHUS B  MpHUpojAe, OUOJIOTHYECKOEe  JACWCTBHE  BUAMMOTIO,
yJIbTPapHUOIETOBOIO U PEHTI€HOBCKOIO M3IYUYEHHM, €CTECTBEHHBIN paJlnOaKTUBHBINA (OH,
KOCMUYECKHE JY4Yd, PAAUOAKTUBHOE H3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE
pPaAMOAaKTUBHBIX M3JIYyYEHUH HAa OpraHU3M YeJOBEKa), MpPU 3TOM IEPEBOJUTH
NPAKTUYECKYIO0 3a7ady B Yy4eOHYIO, BBLICNATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
bu3nyeckux SIBICHUN; OMHCHIBATh M3YUYECHHbIE CBOWCTBA Tel MU (PU3MUECKHUE SBIICHUS,
UCHIONBb3ysl (U3MUECKHE BEIWYMHBI (CpeqHssi W MrHOBEHHas CKOpOCTh Teja Tpu
HEPaBHOMEPHOM [IB)KEHHH, YCKOPEHHUE, NEPEMEIICHNE, MyTh, YIJIOBas CKOPOCTh, CUja
TPEHMs, CWJIa YHPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJieHusi, BeC TeJa,
UMIYJIbC Te€Ja, UMIYJIbC CHJIBI, MEXaHW4YecKas pabdoTa U MOILIHOCTb, MOTEHIIMAJIbHAsS
JHEPrus Teja, NOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS 3HEPTUS CHKATOU
IPYKUHBI, KNUHETUYECKAsl YHEPrus, MOJHAs MEXaHWYeCKas 3HEprus, NepUoJ U 4YacToTa
Kosie0aHuil, AJTMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb
OpEOMJICHUSI Cpenbl), NMPU OMNHMCAHWU TPABUWIBHO TPAKTOBAaThb (U3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHUS U EIUHUIBI (U3NYECKUX BEJIUYMH, HAXOJUTh
dbopMyIibl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIWYMHY C APYTMMU BEITUYMHAMH,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, GU3NYECKUE SIBJICHUS U MIPOLIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHUs HEPIHH, 3aKOH BCEMUPHOrO TATOTEHHUS, IPUHILIMI CYNEPIO3ULIMHA CHIL,
NPUHIUI OTHOCUTENbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJbCa,
3aKOHBI OTPAXKEHUS U IPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MacCOBOTO
qucell IPHU SIEPHBIX PEAKUUAX, NP 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3allMChIBaTh €r0 MaTeMAaTHYECKOE BBIPAKECHHE; OOBICHATH (PU3UYECKHE MPOIECCHl U
CBOICTBa T€l, B TOM YHCIE M B KOHTEKCTE€ CHUTyalUWd MPAKTHUKOOPHUEHTHPOBAHHOTO
XapakTepa: BbBIBIATh NMPUYUHHO CIEACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2-3
JOTHYECKHX IIaroB ¢ Omopol Ha 2-3 H3y4YEHHBIX CBOMCTBa (M3UYECKUX SIBICHHIA,
(bU3HYECKNX 3aKOHOB WA
3aKOHOMEPHOCTEH; pemaTh pacu€THbIC 3a7adyu (ONMUpAOIIMEcs Ha cucremMy u3z 2-3
yYpaBHEHUI), UCTIONb3Yys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE BEIIMYMHBI: Ha
OCHOBE aHaJIM3a YCJOBHS 3aJaud 3allUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOIINE
WK U30BITOYHBIEC JTaHHbBIE, BEIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE NJIsl PEIICHMUS,
MPOBOJUThH PACUEThl U OLEHUBATH PEATTMCTUYHOCTD MOJYUYEHHOI'O 3HAYCHUS (hPU3UUECKOM
BEJIMYMHBI; pACIIO3HABATh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPU MOMOUIN (HU3HUYECKUX
METO/IOB, UCIIOJIb3Ysl OMMCAHNE UCCIEN0BAHUS, BBIJEISTH MPOBEPSEMOE MPEAOI0KEHHE,

26



OIICHMBATh TMPABUIBHOCTH TOpPSIIKA TPOBEACHHS HWCCJICAOBAHMS, JElaTh BBIBOJIBI,
WHTEPIPETUPOBATh PE3yIbTaThl HAONMIONEHUNW ¥ OMBITOB; TMPOBOAWTH OMBITHI IO
HaOIIOICHUIO (PU3MUECKUX SIBIICHUN WM (DU3NYECKUX CBOMCTB Tl (M3y4EHHE BTOPOIO
3akoHa HpBIOTOHA, 3aKOHAa COXpPAaHEHUS SHEPIrHH, 3aBUCUMOCTh IMEpUOJa KoJieOaHUM
MPY>KUHHOTO MAasTHUKAa OT MAacChl Ipy3a U KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYJII MaJbIX KOJeOaHW, MPSIMOJIUHEHHOE PACTIPOCTPAHEHHE CBETA, Pa3IOKCHUE
0eroro cBeTa B CIEKTpP, U3yUYCHHUE CBOWMCTB M300pa)K€HHUS B IIOCKOM 3€pKalie U CBOWCTB
M300paKEHUS TIPEeIMETa B COOMPAIOIICH JIMH3E, HAOMIOCHUE CIUIONMIHBIX M JTMHEHYaThIX
CIEKTPOB H3JIYYCHHS): CAMOCTOSITENIBHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
00OpyZI0BaHUS, OMUCHIBATH XOJI OIBITA W €r0 Pe3yJbTaThl, (HOPMYIUPOBATH BBIBOBI;
MPOBOJIUTH TIPU HEOOXOUMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, ONIPECIISs CpeHES
3HaUE€HHWE W3MepsSeMON BeNMMUMHBI ((DOKYCHOE pPACCTOSIHHME COOHMPAIOIICH JIMH3BI),
00OCHOBBIBaTh BBIOOP cmocoba wu3MepeHus (M3MEpUTEIBLHOr0 MpHUOOpa); MPOBOIUTH
HCCJICIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIWYUH C UCIOJIb30BAHUEM TPSIMBIX
U3MEpPeHU (3aBUCUMOCTh IyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBIDKCHHH 0€3
HAaYaJIbHOW CKOPOCTH, TIEPHOJIa KOJIeOaHU MaTeMaTUYECKOr0 MasgTHUKA OT JJIMHBI HUTH,
3aBUCUMOCTH YIJIa OTPaXCHHS CBETa OT yrja MaJCHHs W yria NPeJIOMJICHHS OT yrIJia
najieHus): TUIAHUPOBATh  KCCIEOBAaHUE, CaMOCTOATEILHO CcOOUpaTh  yCTaHOBKY,
(bUKCHpOBaTh PE3yJbTAThl TMOJYYEHHON 3aBUCUMOCTH (U3MUYECKMX BEIUYMH B BHJIC
TabnuIl ¥ TpaUKOB, JAeNaTh BHIBOJBI IO PE3yJIbTaTaM MCCIICT0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIUYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Tella TPU PaBHOYCKOPCHHOM JIBIKCHUH, YCKOPEHHE CBOOOJHOTO ITaJICHUS,
KECTKOCTh TPYXKHUHBI, KOAXDOUIIMEHT TPEHHUS CKOJIBKCHUS, MEXaHWYecKas paboTa u
MOIITHOCTh, YaCTOTa M MEPUO KOJICOAHWH MAaTeMAaTHYECKOTO M MPYKUHHOTO MasTHUKOB,
ONITHYECKAsl CHJIa COOMPAFOIICH JIMH3BI, PAAMOAKTHBHBIN (JOH): IUIAHUPOBATh U3MEPEHUS,
coOupaTh IKCIEPUMCHTAIBHYI0 YCTAaHOBKY W  BBINMOJHATH W3MEPCHHS, CIEIys
MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCIIATh 3HAYCHUE BEIMYMHBI M aHAJIW3UPOBATH
MOJIYYCHHBIC PE3yJIbTaThl ¢ YYETOM 3aJJaHHON TOTPEIIHOCTH HW3MEpPEHUH; COOII0IaTh
MpaBUia TEXHUKU O€30MaCHOCTU MPU paboTe C JIabopaTOPHBIM

00OpyJI0OBaHUEM; paszuyaTh OCHOBHBIC MPU3HAKKA M3YUYEHHBIX (U3HUECKUX MOJIENei:
MaTepHalibHasl
TOYKa, a0COJIOTHO TBEPIOE TEJIO0, TOYEHYHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJeNIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO fJipa; XapaKTepU30BaTh
MPUHIUIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOW Ha UX
onucanus (B TOM YHUCJE: CIUIOMETP, NAaTUYUMKU TOJOKEHMS, PACCTOSHUS M YCKOPEHHS,
pakera, 3XO0JO0T, OYKH, MEPUCKOI, (oToanmapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOIL,
JI03UMETp, kKamepa BunbcoHa), UCTONb3ysl 3HAHUST O CBOMCTBaX (PpU3MUYECKHUX SBICHUM U
HeoOXoauMble (U3MUECKHE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMbl U CXEMAaTHYHBIC
PUCYHKHM M3YyYEHHBIX TEXHUYECKHUX YCTPOMCTB, M3MEpPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX IMPOILIECCOB MPU PEHICHUH YYEOHOTPAKTUUYECKUX 3a]ad, ONTUYECKUE
CXEeMbl I TOCTPOEHHUS H300paK€HUH B IUIOCKOM 3€pKajie M COOMparoliei JIHH3E;
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OPUBOAUTh TPHUMEPHl  (HAXOIUTh HWHPOPMANMIO O TMpUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (DU3MYECKUX 3HAHWNW B TOBCEIHEBHOW JKM3HM I OOECTeUeHUs
Oe3omacHOCTH TIpH OOpalieHuu ¢ TpudopaMu U TEXHHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUS 37I0POBbS U COOJIIOIEHUS HOPM JKOJOTUYECKOTO MOBEJCHUS B OKPYIKaIOIIEH
Cpelle; OCYIIECTBIATh MOWUCK HHpopMamuu ¢GuU3NUecKoro cojepxkanus B HHTepHeTe,
CaMOCTOATENTHLHO (OPMYJIUPYsI TOUCKOBBIA 3ampoC, HAXOAUTh WYTH OINPECIICHUS
JOCTOBEPHOCTH TOJYYEeHHOW WH(OpMAIMi HAa OCHOBE WMEIONIUXCS 3HAHUK W
JIOTIOTHUTENIbHBIX HCTOYHHUKOB; WCIOJIB30BaTh MPH BBITIOJIHEHUH Y4YEOHBIX 3aJaHUM
HAYyYHOTIOMYJISIPHYIO JIUTEPaTypy (DU3UYECKOTO COAEpKaHUsS, CIPABOYHBIE MaTEpPHUAIbI,
pecypchl cetm  MHTepHer, BiaAeTh NOpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBanus WHGOPMAIMK W3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO; CO3/1aBaTh
COOCTBEHHBIE MTMCEMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(GOPMAIINH U3 HECKOJIbKHUX
HMCTOYHUKOB (DU3UYECKOTO COACPKAHUSA, MyOIMYHO MPEACTABIATh PE3yIbTaThl MPOSKTHON
WM UCCIIEIOBATEIbCKON NIEATeTLHOCTH, MPU 3TOM T'PAMOTHO HMCIOJB30BaTh M3yUEHHBIN
MOHATUUHBIA anmapar u3y4aemMoro paszjena (U3UKA W COMPOBOXKIATH BBICTYILJICHUE
npe3eHTaIren ¢ yuéToM 0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanue KommuecTBo| IIporpammuoe conepxxanue OcHOBHBIE BUIBI JEATEIHHOCTA 00YUYAIOIIUXCS
/11 pa3zesioB U TEM 4acoB

y4eOHOTro IpeaMeTa

Pa3znen 1. ®u3uka u ee poJib B IO3HAHUM OKPY:KaI0LIero Mupa

1.1 | ®uzuka — Hayka 2 ®usrka — HayKa o mpupojie. | BeisiBaeHue  pazmuuuii Mexay — QusMdeckuMu U
O npupoac SBneHus HPUPOMBL. | XUMUYECKUMHU [IPEBPALLECHUSIMU. PacnoznaBanue wu
DuU3NYECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE,
AIIEKTPUUYECKUE, MAaTHUTHEIE,
CBETOBBIE, 3BYKOBbBIC

Kkiaccuukanus (U3NIECKUX SBJICHUN: MEXaHUYECKHX,
TEIUIOBBIX, JJEKTPHYCCKUX, MArHUTHBIX M CBETOBBIX.
HaGmonenue u onrcanue GU3NYECKUX sIBJICHUN

1.2 | ®usznyeckue 2 PU3NYECKUE BETUYUHBL. OnpeneneHue UEHbl ACNEHUS KAl W3MEPUTEIHHOTO

BCJIMYMHBI M3mepenne QpusHieckux npubdopa. WN3mepeHue JMHENMHBIX pa3MEPOB Tel U
BeJIMYnH. Pusnyeckue

IPOMEKYTKOB BpPEMEHM C YYETOM MOrPEIIHOCTEH.
npudopsl. [TorpemHocts

N3mepenne o0bE€Ma KUIKOCTH W TBEPAOrO  Tena.

W3MEPEHUMN
MeKIyHApOIHAS CHCTEMA N3mepenne TtemmnepaTypbl INpPU MOMOIIU KHIKOCTHOTO
e MHHUI] TEpMOMETpPAa M JaTdyhKa TeMIeparypbl.  BeinmonHeHue

TBOPYECKUX 3aJaHUI MO TOHCKY CIOCOOOB HM3MEPEHUS
HEKOTOPBIX (U3NYECKUX XAPAKTCPUCTHK, HAIPUMED,
pa3MepoB  MaibiXx OOBEKTOB  (BOJIOC, IIPOBOJIOKA),
YAAIEHHBIX OOBEKTOB, OOJBIIUX PACCTOSIHUM, MAaJbIX
NPOMEXYTKOB BpeMeHU. OOCyXJeHHE TpeaiaraéMbIX
CIoco00B
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1.3. | EcrecTBEeHHOHAYYHBIH 2 Kak ¢usuka u apyrue BoiaBukenue rumnore3, OOBACHAIOMIMX  MPOCTHIE
METO/I IO3HAHUS €CTECTBEHHBIE HAYKH ABJICHUSI, HAIIPUMED:

U3YYar0T IPUPOLY. — II0YEMY OCTAHABJIMBAETCS ABUKYIICECH IO
EcTecTBeHHOHAYUYHBIN TOPU30HTAIBHON MOBEPXHOCTH TEJIO;
METOJ O3HAHUS: — IIOYEMY B JKapKyIO MOr0/ly B CBETJION OAEKIC
HaOII0IcHUE, ITOCTAHOBKA MpOXJaJHEN, yeM B TEMHOM. [Ipenioxenne
Hay4HOI'0 BOIIpOCa, cioco0oB npoBepku rumnote3. [Iposenenue
BBIJIBUKECHHUE TUIIOTES, WCCJIEIOBAHUS 110 TTPOBEPKE KAKON-THMOOTUITOTE3HI.
AKCIIEPUMEHT 110 TipoBepke | [locTpoeHune mpocTeimmx Mojenei pu3ndeckux
TUIIOTE3, OOBSICHEHHE SBJICHUH (B BHJIE€ PUCYHKOB WJIM CXEM), HAIIPUMED
HAO0JIF01AEMOTO SIBICHHS. NaJICHNE MPEIMETA; IPSIMOIMHENHOE
Onucanue pusnvecKux pPacIpoOCTpaHEHUE CBETA
SIBJICHUU C TIOMOILIBIO
Moeen

Hroro no pazneny 6

Pa3znes 2. [lepBonauasibHble

CBCACHHUSA O CTPOCHHH BelICCTBA

2.1 | Crpoenue BeliecTBa

1

CrtpoeHue BeliecTna:
aTOMBI ¥ MOJICKYJIBI, UX
pa3Mepsbl. OnbITHI,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE CTPOCHHE
BEIECTBA

Hab6monenue u MHTEpIpETaIs OTIBITOB,
CBUJICTENICTBYIOIMX 00  aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEIIECTBA: OMNBITHI C PacCTBOPEHUEM
pa3TUYHBIX BEIIECTB B BOJIC.

Ouenka  pa3MepoB  aTOMOB M MOJIEKYJIT  C

UCIIOJIb30BaHUEM (oTorpaduid, NOJYYEHHBIX  Ha
aTOMHOM CHUJIOBOM MUKpockorne (ACM)

— naboparopHast padota no teme: «OleHKa aUamMeTpa
aToMa METOJIOM  DsiJIOB (c  HWCHOJB30BAHHEM
dboTtorpaduii)y.

OmnpeneneHue pa3MepoB MaJIbIX TEJ

30




2.2 | Bmwxenue u JIBU>KEHME YaCTHI] HaGmronenue u o0bsicHEHNE OPOYHOBCKOTO
B3aUMO/ICHCTBUE BeniecTBa. CBs3b nBvKeHus u ssnenus quddysun. [Iposenenue u
YacTUIl CKOPOCTH JIBHYKEHHS OOBSICHEHHE OTBITOB TI0 HAOIIOJCHUIO TEIJIOBOTO
BCIICCTBA JacTHIl C TeMnepaTypoﬁ, pacmnpeHUA ra3oB. HpOBe):[eHI/Ie 1 00BSICHEHUE

BpoyHQBCKQe JOBHKECHUE, OIIBITOB IIO 06Hapy>1<eHm0 CHJI MOJICKYJISIPHOT'O
b dysus. MPUTSKEHHS M OTTAJIKUBAHUS
B3aumoperictBue vacTuil
BEILIECTBA: TPUTSHKCHHE
U OTTAJIKUBAHUE
2.3 | ArperaTtHbie ArperatHbl€ COCTOSTHUS Omnrcanue (C UCIOJIb30BAHUEM ITPOCTHIX MOJICIICH )

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHUE
ra3oB, >KUJKOCTEH U
TBEPIBIX
(KpUCTAILITMYECKUX ) TETI.
B3aumocss3b Mex Iy
CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHhIX
COCTOSIHMSIX ¥ UX ATOMHO-
MOJICKYJISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUM
BO/IbI

OCHOBHBIX pa3JInuuil B CTPOCHUHU ra30B, KUIAKOCTEH
Y TBEPJIBIX TEIL.

OObsicHeHHE MaJION CKUMAEMOCTH JKUJIKOCTEN U
TBEPIBIX TEJI, OOJBIION C)KUMAEMOCTH T'a30B.
OO6bsicHeHre coxpaHeHus: GOpMbI TBEPABIX TEI U
TEKY4YECTH KHJIKOCTH.

[IpoBeneHre ONBITOB, TOKA3BIBAIONINX, YTO B
TBEPIOM COCTOSTHUH BOJIBI YACTHIIBI HAXOIATCS B
CpeIHEeM Jabliie IPYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

YcraHoBiIeHUE B3aUMOCBSI3U MEXKIY OCOOCHHOCTSIMU
arperaTHbIX COCTOSTHUN BOJIBI U CYIIIECTBOBAaHUEM
BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Uroro no pazneny
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Pa3nen 3. /IBukeHne U B3auMo/ielicTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnnueckoe aBuxkeHue. | McciaeqoBanue paBHOMEPHOTO JABHKEHUS,
JIBIDKCHHE PaBHomepHOE 1 OTIpeJIeJICHUE €Tr0 IIPU3HAKOB.
HEepaBHOMEpHOE JBIDKeHUE. | HaOmroenne HepaBHOMEPHOTO ABHKESHUS
Cxopoctb. Cpeauss ONpeeICHUE €ro OTINYUM OT paBHOMEPHOTO
CKOPOCTb IIPH JBIDKCHHMSL.
HEPABHOMEPHOM JBMKEHUU. | ONpeieieHne CKOPOCTH PABHOMEPHOTO JIBMKCHUS
Pacuér nmytu u BpemeHu (Imapuka B JKUJIKOCTH, MOJICITH DJICKTPHIECKOTO
JIBUKEHUS aBTOMOOMJIS U T.1I.).
Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAaKJIOHHOM MIJIOCKOCTH
Pemienue 3a1au Ha onpeiesieHUE MyTH, CKOPOCTH U
BPEMEHH PaBHOMEPHOTO JBUKCHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BpEeMEHU
3.2 | Unepuus, macca, 4 SIBnenue uHepIuu. 3aKOH OOBsicCHeHHE U TPOTHO3MPOBAHUE SIBIICHHM,

IIJIIOTHOCTD

nHepuuu. B3aumoiencraue
TEJ KaK MpuYruHa
U3MEHEHUS CKOPOCTHU
NBIDKEHUS Tesl. Macca Kak
M€pa UHEPTHOCTH Tea.
IInoTHOCTE BelliecTBa.
CBSI3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJT B
enuHuIle 00bEMa BellecTBa

00yCJIOBIIEHHBIX UHEPIUEH, HATIPUMED, YTO
MPOUCXOUT TIPU TOPMOKCHHUH W PE3KOM
MaHEBpE aBTOMOOWJIS, TOYeMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH JBUKEHUE Ha BEIOCHUIICIE
WJIM caMoOKaTe U T. 1.

[IpoBeeHME U aHATTU3 ONBITOB, JEMOHCTPUPYOIIIHX
U3MCHCHHUE CKOPOCTH JBMKCHUS Tella B pe3ysIbTaTe
JCHCTBUS HA HETO JAPYTHUX TEJ.

Pemenue 3aa4 Ha ornpeie/ieHHe MacChl Telia, €ro
00BbEéMa U INIOTHOCTH.

32




[IpoBenenre u aHAIU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJjia OT €ro Macchl IpH
B3anuMOJeHCTBUU Tell. I3Mepenue Macchl Tena
Pa3IMYHBIMU CIIOCOOaMU.

Ornpenenenue MIOTHOCTH TeJa B pe3yibTaTe
M3MEPEHUS €T0 MacChl U 00bEMA

3.3

Cuna. Bunel cun

14

Cuita Kak XapakTepHUCTHKA
B3auMoaecTBuAa Tei. Cuia
YIPYTOCTH U 3aKOH ['yka.
N3mepenue cuibl ¢
MOMOIIBIO TUHAMOMETpA.
SIBjeHNE TATOTCHMS U CHIIa
TsokecTr. Cujia TSDKECTH Ha
JIPYTUX TJIaHETax.

Bec Tema. HeBecomocTs.

Cnoxenue CHII,
HAIPaBJIEHHBIX [0 OJHOU
IIPSMOM.

PaBHOzEHCTBYIOIIIAS CHII.
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokos. Tpenue B nmpuponae
1 TEXHUKE

W3ydeHne B3aMMOICHCTBYSI KaK TPUYUHBI
M3MEHEHUsI CKOPOCTH TeJa UJU €ro JiehopMaLuu.
Omnucanue peaibHbIX CUTyallui B3aUMOAEUCTBUSA
TEJ ¢ IOMOIIbIO MOJIENIEN, B KOTOPBIX BBOJIUTCS
HOHSATHE U N300pa’keHNE CUIIBI.

N3yuenne cunbl yrpyroctu. MccienoBanue
3aBHCHUMOCTH CHWJIBI YOPYTOCTH OT YJUIMHEHUS
pPE3WHOBOIO  IMIHypa  WIM  TOPYXHUHBI  (C
MOCTPOEHUEM Ipauka).

AHalM3 TPAKTUYECKUX CUTYyalH, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CHIIBI YIIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa U
Jp.).

AHanu3 cuTyaluii, CBA3aHHbIX C SBJICHUEM
TATOTEHUSI.

OObsicHeHNE OPOUTAIBHOTO IBUKEHUS TJIAHET C
UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
MHEPLUU.

H3mepenue Beca Tena ¢ HOMOIIbIO IHHAMOMETPA.
ObocHOBaHME ATOTO CIIOCO0a U3MEPEHUS.
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AHanu3 1 MOJEIIMPOBAHUE SIBJICHUS HEBECOMOCTH.
DKCHepUMEHTAIbHOE NOJyYeHHE MPaBUIIa
CJIOXKEHUS CUJI, HAIPABJIEHHBIX BJIOJIb OJTHOM
npsMoi. OnpeneneHre BENMYUHbI
PaBHOJIEMCTBYIOIIEH CHUIL.

N3yuyeHue cuiibl TPEHUS CKOJIBKEHUS U CUJITBI
TPEHUS TIOKOSL.

HccnenoBanye 3aBUCUMOCTH CUJIBI TPEHUSL OT CHUJIBI
JABJICHUS U CBOMCTB TPYIIUXCS IOBEPXHOCTEN.
AHanu3 NpakTHYECKUX CUTYalMil, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
HCIIOJIB3YIOTCSl CIOCOOBI €€ YMEHBIICHUS WU
YBEIUYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOMJIS, UCIIOJIb30BAHUE
MOJIIIUITHAKOB, IJTABAHUE BOJHBIX KUBOTHBIX U
ap.). Pemenue 3aga4 ¢ ucnonb3zoBanueM Gopmyi
JUISL pacy€Ta CUIIbI TSDKECTH, CUJIbl YIPYTOCTH, CUIIBI
TpeHUs!

Hroro no pazneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B

4.1

[aBnenue. [lepemaua
JTaBJICHUS TBEPIBIMU
TeJIaMU, KUJIKOCTSIMH U
razamu

3

JlaBnienue. CriocoObI
YMEHBIICHUS U YBEIIMYCHUS
JaBJieHus. /laBiieHue rasa.
3aBHCHUMOCTD JIaBJICHUS ra3a
OoT 00BEMA, TEMIEPATYPHI.

AHamu3 ¥ OOBSICHEHHE OIBITOB U IMPAKTHYCCKUX
CUTYyaIui, B KOTOPBIX MPOSIBIISCTCS CHJIA JTaBIICHUSI.
O6ocHoBaHUE CIoco0O0B YMEHBIIICHUS u
YBEJIMUCHUS JTaBIICHUSI.

M3y4eHne 3aBHCHMOCTH JIaBJICHHUS ra3a oT o0bEMa
U TEMIIEpaTYPBHI.
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[lepenaya naBieHus
TBEPABIMU TEIIAMMU,
JKUJIKOCTSIMU U Ta3aMH.
3akon Ilackans

N3yuenne 0ocCOOEGHHOCTEW mepenadyd  JIaBJICHUS
TBEPABIMU  TEJIAMH, KUIKOCTIMHU H  Ta3aMHu.
O00cHOBaHHE PE3YIBTATOB OIBITOB

OCOOCHHOCTSIMU CTPOCHUSI BEIIECTBA B TBEPAOM,
KHUJIKOM u razooopazHom COCTOSTHUSIX.
DKCNIEPUMEHTAIBHOE JIOKa3aTEIbCTBO 3aKOHa
ITackans.

Pemenue 3amau Ha pacu€T gaBieHUS TBEPAOTO TETA

4.2 | JlaBneHue KUJKOCTH 3aBUCUMOCTb JaBJICHUS HccnenoBanne 3aBUCUMOCTH JIaBJIEHUS KUJIKOCTHU
JKUJKOCTH OT IIyOMHBbI. OT TIyOMHBI TOTPY>KEHUS U TUIOTHOCTH KHMJIKOCTH.
ITHeBMAaTHYECKUE MAIIMHBL. | HaGmiogeHne M OOBSCHEHHE TIHMAPOCTATHUECKOTO
I'nnpocratuieckuit napajoKkca Ha OCHOBe 3aKkoHa ITackas.
napagokc. Cooluiaromuecs
N3yyenue cooOmaronmxcs Cocy/10B.
cocyasl. ['napaBinyeckue .
Peuienre 3a1a4 Ha pacy€T AaBICHUS KUJIKOCTH.
MEXaHU3Mbl g
OObsicHEHNE MPUHIINAIA IEHCTBUS TUPABINUECKOTO
npecca, IHEBMaTHYECKUX MAaIlMH.
AHanu3 1 00bACHEHUE PAKTUYECKUX CUTYaIHH,
JEMOHCTPUPYIOUIUX MPOSIBICHUE TABJICHUS
XKUAKOCTH U 3aKoHa [lackais, Hampumep nmpoueccos
B OpraHHU3MeE MpH TIIyOOKOBOJHOM HBIPSHUU
4.3 | AtmocdepHoe AtMocdepa 3emin u DKcnepruMeHTalIbHOE 0OHApYKEeHHE aTMOC(hepHOTO
JaBJICHUE aTMoc(epHOE JaBJICHUE. JaBJICHUS.

[IpyuyuHbI CyIIeCTBOBAHMS
BO3JIYLITHON 000JIOYKHU
3emnu. OnbiT Toppuuenm.

AHanmu3 1 00bSICHEHNE OIBITOB U MPAKTHUECKUX
CUTyaIlui, CBSI3aHHBIX C JEHCTBUEM aTMOC(EPHOTO
JIaBJICHHUSL.
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N3mepenune arMocepHOro
JIaBJICHUA. 3aBUCUMOCTb
aTMOC(EPHOTO ABIICHUS
OT BBICOTHI HaJl YypPOBHEM
Mopst. [Ipubopsr 151
HU3MEPEHUS aTMOC(HEPHOTO
JTaBJICHUS

OObsicHeHHE CyIIeCTBOBaHUS aTMOCc(ephbl Ha
3emiie ¥ HEKOTOPBIX IJIaHETaX WK e€
OTCYTCTBHUSA Ha IPYTruX mjaHerax u Jlyxe.
OObsicHEeHNE N3MEHEHHSI TNIOTHOCTH aTMOC(HEpHI
C BBICOTOM M 3aBUCHUMOCTH aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI.

Pemenue 3a1a4y Ha pacy€T aTMOCPEPHOTO
JaBJICHUS.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouna

4.4

JIeCTBHE )XUIKOCTH U
rasa Ha NOTPYKEHHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U ra3za
Ha NOTPYKEHHOE B HUX
Tenno. BelTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
BosznyxormiaBanue

DKcnepuMeHTalIbHOE 0OHAPYKEHHE JIEUCTBUS
YKUJIKOCTHU U ra3a Ha MOrPyKEHHOE B HUX TEJIO.
OrnpeneneHne BbITATKUBAIOIIEH CHUIIBI,
JNEUCTBYIOILIEH HA TEJIO, MOTPYKEHHOE B HKUIKOCTD.

[IpoBenenue u 00CyXACHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B

KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTb
YaCTH TeJla U OT IUIOTHOCTH YKUJIKOCTH.

IIposepxa Hezasucumocmu 8blmMaiKugaroujell Cubl,
oeticmeylowell Ha meao 8 JHCUOKOCMU, Om MACCbl
meia.

HccenenoBanre 3aBUCUMOCTH Beca Tejla B BOJAE OT
00BbEMa MOTpyKEHHON B KUIKOCTh YACTH TETA.
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Pemienue 3a1a4y Ha MpUMEHEHUE 3aKOHa ApxuMeaa
U ycioBus maBaHus tein. KoncrpyupoBanue
apeoMeTpa WK KOHCTPYUPOBAHUE JIOJKHU U
OIpeleNIeHUE €€ rPy30H0AbEMHOCTH

Uroro no pazneny

21

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPrus

5.1

PaGora u MOIIHOCTH

3

Mexannueckas padora.
MoIHOCTE

OKCHEPUMEHTAIBHOE OMNpPEIEIECHUE MEXaHUYECKON
paboTHl CHIIBI TSDKECTH TPU MaJCHUU Tella U CHJIIBI
TPEHUsI TIPU PABHOMEPHOM IIEPEMEILECHUM TEA 10
TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momHoCcTH, pa3BUBaeMON NpU MOABEME I10
JIECTHHIIE.

Pemienue 3a1a4y Ha pacy€T MEXaHUYECKOU pabOThI U
MOUIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
pbIvar, 610K, HAaKJIOHHAS
TUIOCKOCTB. [IpaBuiio
PaBHOBECHS phlUara.
[Ipumenenue nmpasuna
PaBHOBECHS pblUyara K
0JI0Ky. «30J10TOE
IIPaBUIIO» MEXAHUKHU.
KIIZ npocteix
MexaHn3MOB. IIpocTeie
MEXaHU3MBbl B OBITY U

OmnpeneneHre BEIMTPHIIIA B CHIIE TIPOCTHIX
MEXaHU3MOB Ha MIPUMEPE phbluara, MoBHKHOTO U
HEITOABIKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanne yciaoBus paBHOBECHS phlyara.
OOGHapy>KeHHe CBOMCTB MPOCTHIX MEXAaHU3MOB B
Pa3TUYHBIX HHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
HCIIOJIb3YEMBIX B OBITY M TEXHHUKE, 4 TAK)KE B
JKUBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE JOKA3aTeIbCTBO PAaBEHCTBA

pa60T IIPpHU IPUMCEHCHHU ITPOCTBIX MCXAHU3MOB.
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TCXHHUKC

Omnpenenenune KII/[ HakTOHHON MJIOCKOCTH.

Pemienue 3a1a4 Ha MpUMEHEHUE MIPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]

5.3 | MexaHnuueckas 4 Mexanuyeckasi SJHEprusl. DKCIEpUMEHTAIBHOE OIPEEICHUE U3MEHEHHUS
SHCPTHA Kunernveckas u KMHETHYECKOW U OTEHIIMATIbHOW SHEPTUU TENA ITPU
II0TCHIHAIbHAA SHCPIHA. €ro CKaThIBAHWUHU 110 HAKJIOHHOW IIOCKOCTH.
IIpeBparenne OAHOTO BUIA | (opyvynupoBaHKe Ha OCHOBE HCCIEOBAHHS 3aKOHA
MEXaHUYECKOUW PHEPTUU B .
3 COXpaHEeHUsI MeXxaHuueckoii sueprun. O0Cyx1eHue
JIPYTOW. 3aKOH COXPaHCHUS
IPaHUI] IPUMEHUMOCTH 3aKOHA COXPaHEHUS
SHEPIUM B MEXAHUKE
HHEPTUH.
Pelienre 3a1a4 ¢ UCNOJIB30BAHUEM 3aKOHA
COXPaHEHHUS YHEPTUH
Uroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIACC

No

/11

HaumenoBanue
pazieIoB U TeM
y4eOHOro mpeameTa

KomnnuecTBO
4acoB

IIporpammHoO€e conepxanue

OcHOBHBIC BUABI ACATCIIbHOCTHU 06yqa}omnxc;1

Pasznen 1. TenyioBbie AiBJIeHUSA

1.1

Crpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MOJIOKEHUS
MOJIEKYIAPHOKMHETHYECKON
TEOPUU CTPOCHUS BELIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKyJI. OTIBITHI,
MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJISIPHOKMHETUYECKOM
TEOPUH.

Mopaenu TBEpAOTO, KUJKOTO
1 Ta3000pa3HOTO COCTOSHUM
BEILIECTBA.
Kpucrannmueckue u
aMmopQHBbIe Tena.
OOBsSICHEHHE CBOICTB T'a30B,
KHAJIKOCTEU U TBEPJIBIX TEN
Ha OCHOBE I0JI0KEHUM
MOJIEKYJISIPHOKMHETUYECKOM
teopun. CMaunMBaHUE U
KaWUISIPHbBIC SBJICHUS.
TeruioBoe pacimpeHue u
cXKaTue

HabGnronenue u UHTEpIpeTalUs OTBITOB,
CBUJICTEJICTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHMHM BEIECTBA: OIBITHI C PacTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemiennie 3agad 1O OLIEHMBAHUIO KOJWYECTBA
aTOMOB WMJIM MOJIEKYJI B eJUHUIE 00BEMA BEIECTBA.
AHanu3 TeKcTa JPEBHUX AaTOMHUCTOB (HAmpUMeED,
dbparmenTa nosmsl Jlykpenus «O npupoje Bemen)
C HUBJIOKEHHEM OOOCHOBAaHUM AaTOMHOW THUIIOTE3BI
(cmbicioBoe  uteHue). OreHka yOeIUTEIbHOCTH
3TUX 00OCHOBAHUIA.

OObsicHeHre OpPOYHOBCKOTO JIBMXKEHUS, SIBICHUS
mubdy3u U pa3auuuii MeXay HUMH Ha OCHOBE
IIOJIOKEHUM  MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU
CTPOCHHUS BEILIECTBA.

OOBsicHEHHE OCHOBHBIX Pa3jU4YUil B CTPOCHUU
ra3oB, JKHJIKOCTEM W TBEPABIX TEI C
UCIIOJIb30BAHUEM MOJIOKEHU
MOJIEKYJISIPHOKUHETHYECKON TEOPUH CTPOCHUS
BEILIECTBA. [IpoBenenue OTIBITOB o
BBIPAI[MBAHUIO KPUCTAJUIOB IMOBAPEHHOW COJIU
WJIU caxapa.
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IIpoBeneHue u 0OBbsSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX KAMUJUISIPHBIE SIBICHUS U SIBJICHUE
CMa4MBaHMUSL.

OOBsicCHEHHE POJM KAaNWULIPHBIX SBJICHUN IS
NOCTYIJICHUSI BOJBl B  OpPraHu3M  pPacTEHMUIl.
Habmronenune, nmpoBefeHne U OOBSICHEHHE OIBITOB
Mo HaOJIOIEHNI0 TEIJIOBOTO PACIIUPEHHUS Ta30B,
xuakocter u TBEpAbIX  Ten.  OObsIcHEeHHe
coxpaHeHuss o0O0bEMa TBEPABIX TeN, TEKYUYECTH
KUJKOCTH (B TOM YHUCIIC, Pa3HUIIBI B TEKYUECTH JIsI
Pa3HBIX KUJIKOCTEH), JaBJICHUS rasa.

IIpoBeneHue OIBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTh JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHusl WU OXJIAKJCHUS, U UX OOBSICHEHHE Ha
OCHOBE AaTOMHO-MOJIEKYJISIPHOTO yY€HHs. AHaIN3
MPAKTUYECKUX CUTYallMi, CBA3aHHBIX CO CBOMCTBaMU
ra3oB, )KUJKOCTEN U TBEPIBIX TEI
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1.2

TernoBbie IMPpOHCCChI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBMXKEHUS
yacTull. BHyTpeHHsA
sHeprusa. CrocoOsr
VU3MEHEHHNs BHYTPEHHEN
SHEPruu: Tervionepeaaya u
coBeplieHue padoTsl. Buabl
TEeIIoNepeaun:

ObocHOBaHME MTPaBUJI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE pa3IMYHbIX CIOCOOOB U3MEPEHUS U LKAl
TEeMIEPaTypPhbI.

HabGmonenne n oObSICHEHNE ONBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEN YHEPTHH
TeJa B pe3yJibTaTe TEIJIonepeaayd U paboThl BHEITHUX
CHIL

HabGnronenue u 00bsicCHEHUE ONBITOB, O0CYKJICHHE
MPAKTHYECKUX CUTYaIuH,
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TETUIONPOBOIHOCT,
KOHBEKIIUS, U3JIyUYECHHUE.
KonndecTBO TEIJIOTHI.

VY nenpHas TEII0EMKOCTD
BenecTBa. TermioooOMeH u
TEIIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIIOBOTO
Oamanca. ITnaBnenue n
OTBEp/ICBAHUE
KPUCTAJUTMYECKUX BEILIECTB.
VY nenpHas TEIioTa
TIaBJICHHUS.
[TapooGpazoBanue u
KoHaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temiaora
nmapooOpa3oBaHUsl.
3aBUCUMOCTb TEMIIEPATYPbI
KUIIEHUS OT aTMOC(epHOro
JIaBJICHUS.

BraxxHocTh Bo3ayXa.
DHeprus TOIUIMBA.

VY nenpHas TeIioTa
CrOpaHMUs.

[TpuHUIMIIBI PAOOTHI
TemaoBbIX apurarencii KITJI
TEILIOBOTO JIBUTaTEs.
TemnoBbie IBUTATEIN U
3alIATa OKPYKarIEn
CpE/IbL.

JEMOHCTPUPYIOIINX Pa3IMYHbIe BUJIbI TEIUIONEPEAAUN:
TEIUIONPOBOJAHOCTh, KOHBEKIINIO, U3TTyUYECHHE.
UccnenoBanue siBieHUs TEIIOOOMEHA TPU
CMENIMBAaHUU XOJIOIHOM U Topsiuei Boabsl. Habmonenue
YCTaHOBJICHHUSI TEIJIOBOTO PAaBHOBECHS MEXKy ropsiueit
1 XO0JIOAHOM BoAol. Onpenenenue (MU3MepeHue)
KOJIMYECTBA TEIUIOTHI, OJIY4YEHHOTO BOJION TIpU
TEIUI000MEHE C HArPEThIM METAINIMUECKUM
uunuaapom. OnpeaeneHue (M3MepeHue) yIeabHoN
TEIUIOEMKOCTH BEILECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETUIOEMKOCTU TIPH
TEIJI000MEHE.

AHanu3 cuTyauui NpakTUYECKOro UCI0JIb30BaHMs
TEIUIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB, HATIPUMED,
B IIETISIX DHEPTOCOEPEIKECHHUS: TETUION30ISIIH,
AHEProcOeperaronue KPoIm, TEPMOAKKYMYJISITOPBI U
T. 1. Habnronenue siBneHuii ucnapeHus: 1 KOHACHCALUH.
UccnenoBanue npoliecca UCAPEHUs Pa3IUYHbBIX
AKUJIKOCTEN.

OOBbsicHeHHE SIBICHUM MCTIapeHUsl U KOHJICHCAIIUU Ha
OCHOBE aTOMHO- MOJICKYJISIPHOTO YUEHHUSI.

Habmronenue u o0bsIcHEHUE TIpoIiecca KUIIEHUS, B TOM
YHCJIe 3aBUCUMOCTH TEMIIEPATYPhl KUTIEHUS OT
JaBJICHUSI.

Omnpenenenue (M13MepeHNE) OTHOCUTEIHHON BIIAXKHOCTH
BO3/yXa.
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3aKkoH COXpaHEHHUS
MpEeBpalllEeHUs] SHEPruu
TEIUIOBBIX IIpoLeccax

u
B

HaOnronenue nporiecca miaBieHus
KPUCTAJTMYECKOTO BEIIECTBA, HAIPUMED, JIbJIA.
CpaBHeHUE MPOIECCOB IIABJICHUS
KPUCTAITHYECKUX TEJ U Pa3MATUYCHUS TIPU
HarpeBaHUM aMOpP(HBIX TeJl.

Onpenenenue (M3MEpPEHUE) yIETbHON TEILIOTHI
IJIABJIEHHUS JIbA.

OOBbsicHeHnE SIBJIEHUH ILIABJIEHUS u
KPHUCTAILTA3AIAN Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YUEHHUS.

Pemrenne 3ama4, CBI3aHHBIX C BBIYMCIICHHEM
KOJIMYECTBA TEIUIOTHI B MPOIIECCax TEIIonepeiaun
MIpU TUIABJICHUU U KPUCTAUIU3AIIUN, UCTIAPEHUU U
KOHJICHCAIIMU. AHAJIU3 CUTYaINil TPaAKTUIECKOTO
NPUMCHCHUS SIBJICHUH TUTABICHUS U
KpUCTAJTU3AIMH, HAITpUMeEp, TOJIydeHHe
CBEPXYHMCTHIX MaTEPHAIIOB, COJIEBAsl TPEIKa U JIp.
AHanmu3 paboThl U 00BSICHEHNE MPUHIINIIA JCHCTBUS
TEIJIOBOIO ABUrarensd. Beruncienue koandyecTsa
TEIJIOTHI, BBIJICTISIOIICTOCS PU CTOPAHUHT
pa3IUYHbIX BUIOB TorunBa, U KII/[ nBurarens.
OO0Cy)XaeHue IKOJIOTHIECKUX MTOCIEICTBHMA
WCIIOJIb30BaHUsl IBUraTeNield BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U THAPOITEKTPOCTAHIIUMA

Hroro no pazneny

28
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Pa3znen 2. JiekTpuyecKkne 1 MATHUTHBIE SIBJICHUS

2.1 | DnekTpuyeckue 7 DnekTpuzauus ten. [Ba HabGnronenue u nmpoBeieHUE OMBITOB 10
3apsibl. poaa 3IEKTPUIECKUX ANEKTPU3AIUHU TEJ IPU COMPUKOCHOBEHUH U
3apsiKEeHHBIE Tena U 3apsiioB. WHTyKIIUEH.

UX B3aUMOJICHUCTBUS BzanmoneiictBue HaOmronenne n 00bsICHEHNE B3aUMOIENCTBUS
3apSKEHHBIX TEJ. OJTHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TElL.
3akoH Kymona OOBbsicHEeHME NPUHLIMIA TEHCTBUS
(3aBUCHMOCTb CHJIBI anekTpockomna. O0bsICHEHUE SIBJICHUI
B3aUMO/ICHCTBUS ANIEKTPU3AIMU TIPU COMPUKOCHOBEHUU TEN U
3apSOKEHHBIX TET OT WHIYKIIMEH C UCIOJIb30BAaHUEM 3HAHUH O
BEJINYMHBI 3apsI/IOB U HOCHUTEJISAX DJICKTPUUYECKUX 3apsIIOB B BEILIECTRE.
paccTostHUS Mexay Tenamu). | Pacrno3HaBanue u oObsiCHEHUE SIBIICHUN
DIIEKTPUYECKOE TOJIE. ANEKTPU3ALMHU B IOBCEAHEBHON KU3HU.
Hanpsik€aHocTh Hab6mronenue u 00bsiCHEHUE OTIBITOB,
AIEKTPUUYECKOTO TOJIS. WJUTFOCTPUPYIOLIMX 3aKOH COXPaHEHHUS
[IpuHUMO cynepno3uuu AIEKTPUYECKOTO 3apsia.

AJIeKTpUUeCKuX noe (Ha | HaOmromeHne onmbITOB 10 MOICTUPOBAHUIO
KaueCTBEHHOM YPOBHE). CUJIOBBIX JIMHUU SJIEKTPUUECKOTO TOJIS.
Hocurenu snexkrpuueckux UccnenoBanue necTBUS SIEKTPUUECKOTO MO
3aps/IOB. DJIeMEHTapHbIN Ha MPOBOJHUKU U IUDJICKTPUKU
JJIEKTPUYECKUH 3apsl.
CrpoeHnue aroma.
[IpoBOAHUKH U TUDIICKTPUKHU.
3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3aps/ia

2.2 | IlocTossHHBIN 20 DnekTpuuecKuii ToK. Y cioBus | HaGmroieHne pa3inaHbIX BUJIOB JSHCTBUS

AJIEKTPUYECKUU TOK

CYIIECTBOBAHMS
AIEKTPUYECKOTO TOKA.

AIEKTPUUYECKOTO TOKA U OOHAPYKEHHE THX BHUJIOB
JIEWCTBUS B IOBCEIHEBHOM Xu3Hu. HaOmronenue
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M cTOYHMKHM TOCTOSTHHOTO
TOKa. /lencTBus
AIEKTPUYECKOTO TOKA
(TerioBoOe, XUMHUUYECKOE,
MarHuTHOE).

DJIEKTPUYECKUM TOK B
KUJKOCTSIX U razax.
OnexkTpuueckas 1emnb. Cuia
TOKa. DJIEKTPUUECKOE
HaIpsKEHUE.
ConpoTuBieHUE
IIPOBOJHMKA. Y IEJIbHOE
COMNPOTHUBIICHUE BEIIECTBA.
3akoH Oma 1 yyacTka
nemnu. IlocnenoBareabHoe U
napajuieIbHOE COeIMHEHUE
pOBOJHUKOB. Paborta u
MOIITHOCTH JIEKTPUIECKOTO
ToKa. 3akoH J[xoyis—
Jlenma.

DJIeKTpUUYECKHUE MIENU U

MOTPEOUTENH dIEKTPUIECKOMN

sHeprun B ObITy. KopoTkoe
3aMbIKaHUE

BO3HUKHOBEHHS ra30BOr0 pa3psaa u
AIEKTPUUYECKOTO TOKa B KuJKocTH COOpKa 1
HCTIBITAaHUE DJICKTPUUECKOH 1€ TOCTOSHHOTO
TOKa.

N3mepenue cuiibl Toka amrepmeTpom. Mzmepenue
AIEKTPUYECKOTO HAMPSIKEHUS BOJIBTMETPOM.
[IpoBeneHue u 0OOBICHEHUE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHUBIICHUS MMPOBOJIHUKA OT €TO JIJIUHBI,
TIJTOIIA/U TTOTIEPEYHOr0 CEUCHHUST W MaTepuala.
HccaemoBanne 3aBUCUMOCTH CHJIBI TOKa,
MIPOTEKAIOIIETO Yepe3 PESUCTOD,

OT COINPOTHUBIICHUS PE3UCTOPAa U HAMNPSHKEHUS Ha
pe3ucrope.

[IpoBepka npasuiia CII0KEHUS HANPSHKEHUN TIPU
MOCJIEIOBATEIbHOM COCIMHEHUH JABYX PE3UCTOPOB.
IIpoBepka npaBuiia Jjis CHIIbI TOKa TIPH
napajieIbHOM COSIUHEHUN PE3UCTOPOB.

Amnanms CUTyalluid  TOCJIEI0BATEIILHOTO u
MapauieIbHOTO COEJUHEHUS] MPOBOJHUKOB B
JIOMAITHUX JIEKTPUYECKUX CETSX.

Pemienue 3agau ¢ ucnojb3oBaHueM 3akoHa Oma u
dbopmyn pacuéra SIEKTPUUECKOTO COMPOTUBICHUS
Npyd  MOCJIENOBAaTEIbHOM M MapajljIeIbHOM
COCJIMHEHUN MPOBOJIHUKOB. OrnpesneneHue padoThl
AJEKTPUYECKOTO TOKa, MPOTEKAIOIIETO  Yepes
pe3ucTop.
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OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKa,
BBIJICJISIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKa 4epes
JAMIIOYKY OT HalpsbKeHWs Ha Hell. OnpeneneHue
KIIJ narpeBarens.

HccnenoBanne mnpeoOpa3oBaHUs SHEPIHMM  IPH
noabéMe rpysa anekrpoasuratesneM. OObsICHEHHE
YCTPOWCTBA W TMPHUHIMINA JEUCTBUA JOMAIIHUX
AJIEKTPOHArpeBaTeNbHBIX MPUOOPOB. OOBsICHEHUE
NPUYMH KOPOTKOIO 3aMbIKaHUA W IPUHLUIIA
JCUCTBUS TUIABKUX MPEIOXPAHUTEIIEH.

Pewenue 3aay ¢ uCronb30BaHUEM 3aKOHA
Jxoyna—JIenna

2.3

MarHuTHbIC SIBJICHUS

ITocTostHHBIE MAarHUTHI.
B3anmoneiicTBre NOCTOSHHBIX
Mar"HuToB.

MaruuTHoe mnojJie.

MarauTHoe nmojie 3eMIn U €ro
3HAYE€HHUE I )KU3HH Ha
3emute. OnbIT Opcrena.
MarauTHoe noJje
AIEKTPUUYECKOTO TOKA.

HCCHGJIOB&HI/IC MAar"duTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MAarHUTOB.

M3ydeHnne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHyuTOB IPU UX 0ObEIMHEHUHU U pPa3JICICHUH.
HccnenoBanrue MaruuTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJIA MOCTOSTHHBIX
MarHuTOB MPU UX OOBEIUHEHUU U Pa3/ICJICHUU.
[IpoBeneHrE ONBITOB MO BU3yaTU3AIUU OIS
MMOCTOSIHHBIX MarHUTOB.

N3yueHue siBjieHUsI HAMarHM4YMBaHUS BEIIECTBA.
HccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBenenre onbITOB, AEMOHCTPUPYIOIINX
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[Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE.
JleicTBME MarHUTHOIO TTOJIA
Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATENb
MIOCTOSTHHOTO TOKaA.
Hcnonbs3oBanue
3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE

3aBHCUMOCTb CUJIbI B3aUMOJICUCTBUS KATyIIKH C
TOKOM Y MAarHUTa OT CUJIbI U HANPABJICHHS TOKA B
KATYyIIKE.

AHaJIN3 CUTyaluid MPAKTUYECKOTO MPUMEHEHNUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJTULIUHE).
N3yueHne neiicTBUA MarHUTHOTO NOJISI HA
MIPOBOJIHUK C TOKOM.

N3yueHne nencTBus 35eKkTpoasurarens. MzmMepenue
KII/ snexkTpoaBuraTeabHON yCTaHOBKHU.
PacnozHaBanue v aHaIN3 pa3IMYHBIX PUMEHEHUN

AJIEKTpOJIBUTaTEIEH (TpaHCTIOPT,  OBITOBBIC
yCTpOMCTBA U JIp.)
2.4 | DnekTpoMarHuTHas 4 Oneitel  Papagnes. SABnenue| ONbIThI 10 HCCJIEIOBAHUIO SIBJICHUS
WHIYKIS 3JIEKTPOMArHUTHOM ANIEKTPOMArHUTHOM  MHAYKIMU:  HCCJIEIOBaHUE
uaaykuuu. [Ipasuiio Jlenna. | usmeHeHun 3HAUCHUS u HaIpaBJICHUSA
DIIEKTPOreHepaTop. WHIYKIIOHHOTO TOKA
Crioco6sl MOy YeHUS
INEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPruu
Wroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC

No

/11

Hanmenosanune
pa3aeinoB U TEM
y4eOHOro mpeameTa

KomnnuecTBO
4acoB

[IporpamMmHOE conepxkanue

OcHOBHBIC BUABI ACATCIIbHOCTHU O6y‘-IaIOH_[I/IXC$I

Pasznen 1. Mexanndeckue ABJICHUSA

1.1

MexaHn4deckoe
IBIKEHHUE U
CIIOCOOBI ero
OITMCAaHUS

10

MexaHnnyeckoe ABUKECHUE.
MarepuanpHas TOUKA.
Cucrema oTcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHHS.
PaBHOmepHOE
MPSMOJIMHEWHOE IBH)KCHUE.
HepaBromepHoe
IIPSIMOJIMHENHOE JIBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE IBU)KCHUE.
CBob6oHOE TIaZieHHE.

Onbitel ['anunes.
PaBHOMEpHOE ABUKEHUE
10 OKPY>KHOCTH.
Ilepuon u yactora
oOpaienus. JIuneitnas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00Cy)IEHUE PA3ITMUHbIX IPUMEPOB
MEXaHUYECKOTO JIBIKEHUSI.

OO6cy:xneHre TpaHul] MPUMEHUMOCTH MOJICIH
«MaTepuabHas TOUKa.

Onucanue MEXaHM4EeCKOTO JABMKCHUS
pa3IMYHBIMU criocobamMu (ypaBHEHHE, TaOIUIIa,
rpaduk).

AHanu3 KU3HEHHBIX CHUTyallUd, B KOTOPBIX
MPOSIBIISIETCS OTHOCHUTEIIBHOCTD
MEXaHUYECKOTO JIBH)KEHUSI.

Habmroienue MexaHn4eckoro JBUKEHHS TeJa
OTHOCHUTEIFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUE IyTEN U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TE€JI OTCUYETA.

Ananmus tekcra ["anunest 00 OTHOCUTEBHOCTH
JBUKEHUS; BBITIOJIHEHNUE 3a/IaHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Omnpenenenue cpeHENl CKOPOCTU CKOJIbKEHUS
Opycka Wiu JABM)KEHUS IIapUKa M0 HaKJIIOHHON
IUIOCKOCTH.

AHanu3 1 00CyXIeHrne CrocoOoB
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LlenTpocTpeMuUTenbHOE
YCKOpEHHE

NPUOIMAKEHHOTO ONPEEIICHUS] MTHOBEHHON
CKOPOCTH.

Onpenenenue CKOpOCTH PAaBHOMEPHOTO
IBUKEHUS (IIIapuKa B )KUJIKOCTH, MOJIETTU
AIEKTPUUECKOTO0 aBTOMOOWIIS U T. 11.).
Ornpenenenue myTy, TPOMIEHHOTO 32 TaHHbIN
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH TeJIa 110
rpaduiKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBH>KEHUSI OT BPEMEHHU.

Ob6cy:xeHne BO3MOKHBIX TPUHIIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cIuIOMETPOB).

Brruncnenre nyTy U CKOpOCTH IPU
PaBHOYCKOPEHHOM IPSMOJIMHEMHOM JIBUYKCHUU
Tena.

Onpenenenne NpOUIEHHOTO yTH U YCKOPEHUS
JIBUKEHUS Tena 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBUKEHUS TEJIa OT BPEMEHH.
Ilposepka cunome3svl: eciu npu
PABHOYCKOPEHHOM O8UdCEHUU 0Oe3 HAYAbHOU
CKOPOCMU NYMU OMHOCAMCSL KAK P50
HeYEeMmHbIX Yuce, mo

cooOmeemcmeyoujue NPOMedNCYmKUu 6pemeHru
O0OUHAKOBHL.
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OnpeneneHue  yCKOpEeHHMsI — Tena pu
PAaBHOYCKOPEHHOM [JBM)KCHUM 110 HAKJIOHHOU
IIJIOCKOCTH.

W3mepenne nepuojia 1 4acTOThl OOpalieH s Tea
10 OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHIKEHHUS
Tesa 0 OKpYyKHOCTHU. Pemenue 3agad Ha
ONPEACICHUE KUHEMAaTUYECKUX XaPAKTEPUCTUK
MEXAHUYECKOTO JBUKEHUS Pa3IMYHBIX BUIOB.
PacnoznaBanue u npuOIMKEHHOE ONUCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOIO JIBUKCHUS B
IPUPOJIE U TEXHUKE (Ha MpUMEPax CBOOOIHO
NaJAIOIINX TeJl, IBUKEHUS )KUBOTHBIX, HEOECHBIX
TeJ, TPAHCIIOPTHBIX CPEJCTB U JIp.)

1.2

B3aumoeiictBue Ten

20

[TepBeiit 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[TpuHun cynepno3unuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuia Tpenust: cuna
TPEHUS CKOJILKEHUS, CUJIa
TPEHUS MOKOSI, IPYTHE BUIBI
TPEHUSI.

Cuna TsKECTM M 3aKOH
BCEMUPHOTO TATOTEHUSI.

Habmoienue u 006Cyk/1eHre ONbITOB C
JIBMKEHUEM TeJla MPY YMEHBIICHUH BIIHSTHUS
JIPYTHUX TN, MPEMATCTBYIOMINX JTBIKCHHUIO.
Amnanu3s Tekcra ['anunes ¢ onrcanuem
MBICJICHHOT'O DKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHEHUE 33JIaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cy>kaeHue BO3MOXHOCTH BBIMOJTHEHUS 3aKOHA
WHEPIMHU B PA3IMYHBIX CUCTEMAaX OTCUETA.
Hab6mronenue u o0Cyk1eHre MEXaHUIECKUX
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Yckopenue cBOOOHOTO
najaeHus. /IBumxeHne miaHer
Bokpyr Connua. [lepBas
KOCMHYECKast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBECHE MaTepHaIbHON
TOYKH. AOCONIOTHO TBEPI0E
Teno. PaBHoBecHE TBEPAOTO
TeJla C 3aKPEIVIEHHON OChIO
BpauieHusa. MOMEHT CHUIIBI.
Lentp TsxecTn

SIBJIEHUM, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
JBIKCHUH OTHOCHUTEIIPHO KaOMHeTa (PU3HKHU.
JIeCTBUA C BEKTOpaMHU CHUJI: BBITIOJHEHUE 3aJaHUI
10 CJI0KEHUIO U BRIYMTAHUIO BEKTOPOB.
Habmionenne  w/unu  mpoBeleHUWE  OTMBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh YCKOPEHUS Tela
OT MPUJIOKEHHON K HEMY CHUJIBI U MAcCChl TeJa.
Ananus n 00bsICHEHHUE SABJICHUHN C
KCMOJIb30BaHWEM BTOPOTO 3akoHa HproToHa.
Pemenue 3a1a4 ¢ UCIOJIL30BaHUEM BTOPOTO
3akoHa HpIOTOHA M MpaBUiia CIOXKECHUS CHJL.
Onpenenenue )KECTKOCTU MPY>KUHBI. AHAIN3
CUTyaIlui, B KOTOPBIX HAOIIOAAIOTCS YIIPYTHE
nedopMalum, U UX OObSICHEHHUE ¢
HCIOJIb30BaHKEM 3aKoHa ['yka.

Pemenue 3anau ¢ ucnonb3oBanruem 3akoHa ['yka.
UccnenoBanne 3aBUCUMOCTHU CUJTBI TPEHUS
CKOJIbYKEHHUSI OT CUJIbI HOPMAJIBHOTO JTaBJICHUS.
OO0cyxieHune pe3yabTaTOB UCCIETOBAHUS.
Onpenenenue korpduirieHTa TpeHus
CKOJIb)KEHUS.

N3mepenue cuiibl TpeHUs MOKOS.

Pemenue 3a1a4 ¢ HCNOAB30BaHUEM (POPMYJIBI JJIS
CUJIbI TPEHUSI CKOJIbKEHUS.

AHanus IBWKEHUS TEJI TOJILKO I10JT ICHCTBUEM
CHJIBI TSIPKECTH — CBOOOHOIO TT1aJICHHUS.
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OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO TaIeHMs OT Macchl Tena. OreHka
BEJIMYUHBI CUJIBI TATOTEHHUS, JEUCTBYIOLIEN
MEXKly ABYyMs TelaMu (1Sl pa3HbIX Macc).
AHau3 IBUXEHUS HEOECHBIX TEl MO
JNEUCTBUEM  CHJIBI  TATOTEHUS (c
HCIIOJIb30BaHUEM JIOTIOJTHUTEJIbHBIX
HMCTOYHUKOB MH(OPMAIIHH ).

Peuienue 3a1a4 ¢ UCIOIB30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI IS

pacyéra CUJIbl TSHKECTU. AHAIU3 OPUTUHATIBHOTO
TEKCTa, OMUCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHIMOJHEHHUE 3aJaHUIM

0 TEKCTY (CMbICIOBOE uTeHue). Habmronenue u
00Cy>JIeHHE OMBITOB O U3MEHEHUIO Beca Teja
MIPU YCKOPEHHOM JBUKEHUH.

AHau3 yClIoBUI BOBHUKHOBEHUSI HEBECOMOCTH U
neperpy3Ku.

Pemenue 3aa4 Ha ornpeziesieHUe Beca Tena B
Pa3JIMYHBIX YCIIOBHSIX.

AHanu3 cuJji, JEUCTBYIOIIUX Ha TEJO0, MOKOSAIIEeCs
Ha O1ope.

Onpenenenue UEHTpPa TAXKECTH PA3IUYHBIX Tell
TeN

AHanu3 cuil, J1eUCTBYIOIIUX Ha TEJO, MOKOsIIEeCs
Ha orope.

OrnpeneneHue NeHTpa TAKECTH PA3TUYHBIX TEJ
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1.3.

3aKOHBI COXpaHECHUS

10

Nmnynsc Tela.
N3menenune HMITyJIbCAa.
Nmnynbec  cunbl.  3akoH
COXpaHEHUS MMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.
Mexanudeckas pabota u
MOIIHOCTh. PaboTta cun
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b 3HEPTUH U
pabotsl. [ToTeHnmanpHas
SHEeprus Tena, NOJAHSATOro
HAJl IOBEPXHOCTBIO 3E€MJIH.
[TorenunanbHas 3HEprus
CXKaTOU MPY>KUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUYECKOMN
SHEPIruM. 3aKOH COXPAaHEHUS
MEXaHUYECKON IHEPTUH

HaOmronennie u  0OCYyXXJIEHHE  OIBITOB,
JEMOHCTPUPYIOIIMX — Tepeaady HMMITyJIbca
npu B3aMMOJIEVCTBUU TEll, 3aKOH

COXPaHEHHUs HUMIyJbca NpU aOCOIIOTHO
YIOPYIOM M HEYIIPYIOM B3aHMOJECHCTBUU TE.
AHanu3 cuTyanuil B OKPYKArOIIEH )KU3HU C
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
MMITYJIbCA.

Pacno3sHaBaHue sIBIICHUS PEAKTUBHOTO
JBUKEHUS B IPUPOJIE U TEXHUKE.
IIpumeHeHne 3aK0Ha COXPaHEeHUs UMITYJIbCa
JUIsL pacdy€Ta pe3yJbTaTOB B3aMMOJCHCTBHS TEI
(Ha mpuMepax HEyInpyroro B3auMoAeCTBHUS,
YIPYIroro LHEHTPaJIbHOTO B3aMMOJIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETOIBHUIKHO).

Pemenue 3a1a4 ¢ UCIONB30BAHUEM 3aKOHA
COXPAHECHMS UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIIPYTOCTH

IIPU MOJBEME TPYy3a C UCIIOJIb30BaHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOILIHOCTH.

M3mepeHne NoTeHIMaIbHOW SJHEPTUH YIIPYTO
ne(pOpMUPOBAHHON MPYKUHBI.

N3mMepeHne KHUHETUYECKOW YHEPTUU TeJla 10
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AJIUMHE TOPMO3HOI'O ITYTH.

DKCMEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MMOTEHIMAJIbHOW U KUHETUYECKOM SHEPTU Tena
MIpY IBUKEHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKCIIEpUMEHTAJIbHAS ITPOBEPKA 3aKOHA
COXPAHEHUS] MEXaHUYECKOU JHEPIUU IIpU
CBOOOIHOM MajicHuu. [IpuMeHeHne 3akoHa
COXPAHEHHS] MEXaHUYECKON IHEPTUU TS
pacdéra MOTEHIMAIIbHON U KUHETUYECKON
sHepruil Tena. Pemenue 3amau ¢
HCTOJIb30BAHUEM 3aKOHA COXPAHCHUS
MEXaHUYECKON DHEPrUun

Uroro no pazneny 40

Pa3nen 2. Mexannueckue KoJ1e0aHHUS U BOJTHBI

2.1 | Mexannueckue 7 KonebarensHoe nemwkenne. | HaOmronenue kojeOanuii oy JSHCTBUEM CHIT
KOJieOaHus OCHOBHBIC XapaKTEPUCTHUKU | TSHKECTH U YIPYTOCTH U OOHAPYIKCHHE

KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUTUTY1a.
MaremaTHudecKui u
MPY>KAHHBIN MasTHUKH.
[IpeBpaienue 3ueprun
pU K0JIeOaTENbHOM
JIBUKEHHH.

3aTyxaroniue KojebaHus.
BriHyXeHHbIe KOJIeOaHuUsI.
Pe3onanc

MOI00HBIX KOJIEOaHMI B OKPYKAIOIIEM MUPE.
AHanu3 kosiebaHul Tpy3a HAa HUTH U HA
npyxune. OnpeneneHne 4acTOThl KoJieOaHun
MaTEeMaTUYIECKOTO U MIPYKUHHOTO
MasITHUKOB.

HaGmronenne u o0bsiCHEHNE ABICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHUH MOBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HATH.
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ITpoBepka HE3aBUCUMOCTH IIEpHOJIa KOJIeOaHUH
rpy3a, MOJIBEIIIEHHOTO K JIEHTE, OT MACChI Ipy3a.
HabGnronenue u 00Cyk1€HUE ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD MEPUO/Ia
KOJIeOaHU MPYKUHHOTO MasiTHUKA OT MacCChI
rpy3a 1 )KECTKOCTHU MPY>KUHBI.

[IpuMeHeHne MaTeMaTHYECKOr0 U MPY>KUHHOTO
MAasITHUKOB B KaU€CTBE MOJEIIEH [JIs1 ONUCAHUS
KOJICOaHMI B OKPYKAIOLIEM MUPE.

Peuienue 3a1a4, CBA3aHHBIX C BBIYUCICHUEM
WJIM OIIEHKOM 4acTOTHI (Tepuoja) KojiebaHui
Uzmepenue yckopenus c60600H020 nadenus.

2.2

Mexanuueckue
BOJIHBI. 3BYK

Mexanunueckue BOJIHBI.
CBolicTBA MEXaHUYECKUX
BoJH. [IpomonbHbie U
MIOIIEPEYHbIC BOJIHBI.
JInmiHa BOMHBI U CKOPOCTH
€€ pacIpoCTpAHEHUS.

MexaHnnyeckue BOJIHbI B
TBEPIOM TETE,
CECMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BBICOTA TOHA.
OTtpaxeHue 3ByKa.
Nudpa3Byk u
YIBTPa3BYK

OOHapy>keHue 1 aHaJu3 BOJHOBBIX SIBJICHUIA B
OKPY’KaIoIlEM MHUPE.

HaOmronenue pacnpoctpaHeHus
IPOAOJIBHBIX U MOMEPEYHBIX BOJH (Ha
MOJIENIN) U OOHAPYKEHUE aHATIOTUYHBIX
BUJIOB BOJIH B MPUPOJE (3BYK, BOJIHBI Ha
BOJie). Bbrunciienue IIMHbI BOJIHBI U
CKOPOCTH PacHpOCTPAHEHHS 3BYKOBBIX BOJIH.
DKCIEpUMEHTAIILHOE ONPEIEIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUIA.
HabmroieHue 3aBUCMMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOJIB30BAHUEM
MY3BIKaJIbHBIX HHCTpyMEeHTOB). Habmronenue
1 00BSICHEHHUE SBJIEHUS aKyCTHYECKOIO
pe30HaHca.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
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MOCBSILIEHHOTO MCIOJIB30BAHMIO 3BYKa (MU
yJIbTPa3ByKa) B TEXHHUKE (IXOJIOKALIUS,
yIbTPa3BYK B MEIULMHE U JIp.);
BBINIOJIHEHUE 3a/IaHUN T10 TEKCTY
(CMBICJIOBOE UTEHHE)

Hroro no pazneny

15

Pa3znen 3. Di1eKTPOMArHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

3.1

DIJIEKTPOMArHUTHOE
1oJIE U
3IEKTPOMArHUTHBIE
BOJIHBI

6

DIJIEKTPOMATrHUTHOE TIOJIE.
DIIEKTPOMATrHUTHBIE

BOJIHBI. CaolicTBa
AJEKTPOMArHUTHBIX  BOJIH.
[IIxkana 3neKTpOMAarHUTHBIX
BOJIH. Hcnons3oBanue
AIEKTPOMArHUTHBIX  BOJH
JUIS COTOBOU CBSI3U.
DIEeKTpOMarHuTHas
npupoaa ceeta. CKOpOCTb
cBeTa. BOJHOBBIE CBONMCTBA
CBETa

[TocTpoenue paccyxieHuii, 000CHOBBIBAIOIIUX
B3aMMOCBSI3b JIEKTPUYECKOTO U MArHUTHOTO
IOJIEN.

OKCcnepUMEeHTAIbHOE N3YUYEHUE CBOMCTB
AJIIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C
MTOMOIIEI0 MOOMJILHOTO Telle(poHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YEJI0BEYECKOI0 OpraHu3ma.

AHan3 TEKCTOB, ONMUCHIBAIOIIUX POSIBICHUS
AIIEKTPOMAarHUTHOTO U3Iy4EHUs B IPUPOJIE:
’KUBbIE OPTaHU3MbI, U3TyYEHUS] HEOECHBIX Tell
(CMBICJIOBOE UTEHUE).

Pacno3sHaBanue M aHAINW3 Pa3NUYHBIX
IPUMEHEHU I AIIEKTPOMAarHUTHBIX

BOJIH B TEXHUKE.

N3yueHne BOIHOBBIX CBOWCTB CBeTa. Pemenue
3aJa4 ¢ UCIOJIb30BaHuEM GOpMYIT st
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOTHI CBETA
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Hroro no pazneny

Pa3nen 4. CBeToBbBIC ABJICHUSA
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4.1

3aKOHBI
pactpocTpaHeHUS
CBETA

JlyueBas Mozenb cBera.
Hcrounuku ceera.
[IpssmonuHeHOe
pacnpoCTpaHEHUE CBETA.
3atrmenuns ConHua u JIyHBL
Otpaxenue cBeta. [lnockoe
3epKaio. 3aKOH OTPaXKEHUs
CBeTa.

IIpenomnenue ceera. 3aKOH

MPEIIOMIICHUS CBeETa.
[TosHOE BHYTPEHHEE
OTpaK€HUE CBETa.

HUcnons3oBanue ITOJIHOTO
BHYTPEHHETO OTPaXCHUS B
OIITHYECKUX CBETOBOJIAX

HabGnronenue onpITOB, IEMOHCTPUPYIOIINAX
SIBJICHUE TTPSIMOJIUHEUHOTO

pacrpocTpaHeHus cBeTa (BOZBHUKHOBEHUE
TEHU U MOJyTEHU), U UX UHTEPIPETALUS C
HCMOJIb30BAHUEM TIOHSATHS CBETOBOTO JIyYa.
OOBsicCHEHHE U MOJICIMPOBAHUE COJTHEUHOTO U
JIYHHOTO 3aTMEHUHU.

HccnenoBanne 3aBUCUMOCTH yTJIa OTPaXKEHUS
CBETOBOTIO JIy4a OT yIJia HaJcHUs.

N3yuenue cBONCTB N300paKEeHUSI B TNIOCKOM
3epKale.

Hab6mronenue u 00bsiICHEHUE OMBITOB IO
MOJTYYEHHIO U300paKEHU B BOTHYTOM U
BBITYKJIOM 3epkanax. HaOmoaenue u
00BSICHEHUE ONBITOB MO MPETIOMJIEHUIO CBETA
Ha IPaHMUIIE PA3JIMYHBIX CPEJl, B TOM YUCIIE
OTBITOB C MOJHBIM BHYTPEHHUM OTPAXKECHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTJIa MaJEHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».
Pacno3HaBaHue SIBIICHHUI OTPaXKEHUS U
MIPEJIOMIICHUS CBETA B TIOBCETHEBHOM KU3HH.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MHUpaxa.

Pemenne 3a1a4 ¢ HCHOJIb30BaHUEM 3aKOHOB
OTPaXEHUSI U TIPEJIOMJIICHHS CBETA
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4.2 | JIuH3bI U ONTUYECKHUE 6 Jlunza. Xox myuett B muH3e. | [lomydeHne n300pakeHHM ¢ TOMOIIIBIO

puOOpbI Onrtuueckas cucrema coOuparolel u paccenBaroei JIMH3.
dboroanmnapara, Mukpockona | Onpezaenenue GOKYCHOTO pacCTOSIHUS U
u Teneckorna. ['na3 kak ONITHYECKOW CHJIBI COOMPAFOIICH JTUH3HI.
ONTHYECKasi CUCTEMA. AHanu3 yCTpoNCTBa U IPUHIUNIA ICUCTBUS
bnuzopykocTs u HEKOTOPBIX ONTUYECKUX TPUOOPOB:
JaTbHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOIIA.

W3ydeHne Mozeiu ria3a Kak OlTHYECKOU
CUCTEMBI. AHANIU3 ABJICHUI OIU30PYKOCTU U
JAIbHO30PKOCTH, IIPUHLINAIA TEUCTBUS

OYKOB
4.3 | Paznoxenue 6enoro 3 Paznoxenue 6enoro ceera B | HaGmioneHnue pa3inoxxeHus 0enoro cBeta B
CBETa B CIIEKTP cnektp. OneiTel HptoTOHA. CIIEKTP.

CioxeHue CreKTpaIbHbIX
uBeToB. Jlucniepcus cBera

HaOmronenne u 00bsICHEHHE OMBITOB 10
MOJTYYEeHHIO OeNIoro CBeTa MpH CI0KEHUN
CBETa Pa3HbIX [[BETOB.

[TpoBeneHmne u 0OBICHEHUE OIBITOB IO
BOCTIPUATHIO 1[BETA TIPEIMETOB MIPH UX
HAOJIO/ICHUH Yepe3 IIBETOBbIE (PUIBTPHI

(LIBETHBIC OYKH)

Uroro no pazneny 15

Paznen 5. KBanroBbie siIBJIeHUA

5.1 | Ucnyckanue u 4 Onbitel  Pesepdopma  u| O6cyxaenue nenu onsiToB Pesepdopaa mo
HOTJIONIEHNE CBETa IUTAHETAapHAsI MOZEIb aTOMA. | UCCIIEIOBAaHUIO aTOMOB, BBIJIBUKEHHE FHIIOTES
aTOMOM Mopens atoma bopa. 0 BO3MOXHBIX pe3yJIbTaTax OINbITOB B

HcnyckaHve U NOIJIOUIEHUE | 3aBUCHMOCTH OT IPEANOIaraeMoro CTpOCHHS
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CBCTa aTOMOM. KBaHTBI.

JIuHenyaTelie CIIEKTPHI

aTOMOB, (pOpMyIIHpOBaHUE BHIBOJOB M3
PE3yIbTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUNi MIIaHETAPHON
MOJIEJIM aTOMa U OCHOBAHUM U1 TUIIOTE3bI
bopa o cranimoHapHbeIX OpOUTAX 3JIEKTPOHOB.
HabGnronenue CrionHbIX ¥ JIMHEWYaThIX
CIIEKTPOB M3JIy4YEHMs PA3JIUYHBIX BEILECTB.
OObsicHeHUE JIMHEWYAThIX CIIEKTPOB U3ITyUYEHUS

5.2

Ctpoenue aTOMHOTO
sanpa

PannoaktuBHOCTH. Alib(a,
0eTa- U TaMMa-u3TyueHUSI.

CTpOCHI/Ie ATOMHOI'0O sapa.

Hyxnonnas MOJIEIIb
aTOMHOro siapa. M3otomsl.
PannoaktuBHbIE
MpEBPaLICHHUS. [Tepuon
roJjypacnaja ATOMHBIX
anep

OO6cyxneHrne BO3MOXHBIX THUIIOTE3 O MOJEISX
CTPOCHHS sizIpa.

Omnpenenenue cocTaBa sep Mo 3aJaHHbIM
MacCOBBIM U 3apsIOBBIM YUCJIaM U 110
MOJIO’KEHUIO B MIEPHOINYECKON CUCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U ero
MOJIO’KEHUS B IEPUOAMYECKON CHCTeMe TIpU
0-paJIMO0aKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusm.

OOHapy>keHue 1 U3MEepeHne paTualiOHHOTO
¢oHa C MOMOIIBIO TO3UMETPA, OLIEHKA €T
MHTEHCUBHOCTH.

Ananus OHMOJIOTHYECKUX
U3MEHEHUH, NPOUCXOASIIUX TOJ
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NEUCTBUEM PaIOaKTUBHBIX
W3JTyYCHUH.

Hcnonb30BaHne palMOAKTUBHBIX U3IyYCHUN B
MEIUIMHE

5.3 | AnepHble peakunu 7 Anepusie peakiuu. 3akoHbl | Pelienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHCHHA 3apAI0BOTO 1 COXpaHCHHUsI MAaCCOBBIX M 3aPSAJIOBBIX YHACEII HA
MacCOBOTO YHCENl. DHEPTHS | ompejielieHHe Pe3yIbTaTOB SAEPHBIX PEAKIINIA;
CBA3M aTOMHBIX Anep. CBA3D | quanus BO3MOKHOCTH HIH HEBO3MOKHOCTH
MAaCChI U 3Hepruu. Peaknuu S7IEpHO PEAKIIHIL
CUHTE3a U JCJICHUS sep.
a Acp O11eHKa PHEPTUH CBSA3U SJIeP C UCTIOTh30BaAaHUEM
Uctounuku sneprun ConHna . .
. dbopmyIibl DUHIITEITHA.
v 3BE31. SnepHas
suepretuka. JleficTaus OO0cyKaeHue NepCIeKTUB UCTIOIb30BaAHUS
PATHOAKTHBHBIX H3nyteruii | Y/PABIAEMOro TEPMOA/IEPHOIO CHHTE3a.
Ha JKHBBIE OPTAHH3MBI OO0cyxneHne NpeuMyIiecTB U %KOJIOFI/I‘—IGCKI/IE(
po0sIeM, CBSI3aHHBIX C SIEPHOM SHEPTeTUKOM
Hroro no pazneny 17

IToBTOPHUTEIHLHO-00001IIAO NI MOTY b

[ToBTOpEHUE M
0000111eHHE
coAepKaHus Kypca

bu3ukm 3a 7-9 Kiaccel

9

Cucremaruzanus u
000011IeHHE TPEAMETHOTO
COJIEp>KaHUs U OIbITA
JesITeIbHOCTH,
MPUOOPETEHHOTO TIPHU
U3Y4YEHHUH BCETO Kypca
($U3UKU OCHOBHOTO
o011iero oOpazoBaHus.

Brinonnenne yueOHbIX 3aaHui, TPEOYIOMMX
JEMOHCTpAlA KOMIIETEHTHOCTEN,
XapaKTEepU3YIOUIUX €CTECTBEHHOHAYYHYO
IPAMOTHOCTb:

— IIPUMEHEHUS MTOJTYYEHHBIX 3HAHUI

JUTSI HAYIHOTO OOBSICHEHUS (PU3UIECKUX
SABJIEHUM B OKPYKAIOLIEH NPUPOJIE, B
MOBCEHEBHOM XKW3HU U BBISIBICHUSA
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IloaroroBka K OCHOBHOMY

rOCyJ1lapCTBEHHOMY
AK3aMeHy Mo (Qu3uKe s
oOyuJaromuxcs,
BbIOpaBIINX 3TOT

y4eOHbIN IpeIMET

(hU3UYICCKUX OCHOB PsiJia COBPEMECHHBIX
TEXHOJIOTHH;

— MIPUMEHEHHS] OCBOCHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHUN IS
uccnenoBanus GU3NYECKUX SIBJICHUHN, B
TOM YHCJIE U1l IPOBEPKU TUIIOTES

Y BBISBJIICHUS 3aKOHOMEpHOCTEH. Pelienue
pacu€THBIX 3aja4, B TOM YHCIIe
MPENO0JIaraloIIuX UCI0JIb30BaHUE (PUBMUECKUX
MOJIEJIel 1 OCHOBAHHBIX Ha COJICPKAHUU
Pa3TUYHBIX pa3/iesioB Kypca (GU3UKH.
BrinonHeHue u 3anuTa rpynmnoBbiX WU
WHUBUY ATbHBIX TIPOEKTOB, CBA3AHHBIX C
coJiep>kaHreM Kypca (pu3uku

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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