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COAEPKXAHUE OBYYEHUSA

7 KUIIACC Pa3zges 1. @u3uka u eé posib B IO3HAHUM OKPYKAIOLIEro Mupa

®u3uka — HayKa o mpupozae. Asnenus npupoasl. Duzndueckre sABICHUA:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BenuuuHbl. W3Mmepenue ¢usnyeckux BenuuuH. Pusnueckue npuOOpHI.
[TorpemHocTh U3MepeHut MexayHapoaHas cucremMa eIuHHIL.

Kak ¢wu3uka u  Jpyrue e€CTECTBEHHbIE HAayKM  M3y4alOT  IPHUPOLY.
EcTtecTBEHHO Hay4HbII METOJ IO3HAHMS: HAOIIOEHNE, TOCTAHOBKA HAyYHOI'O BOIIpOCa,
BBIJIBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOTO
spneHus1. Onucanne GU3NYECKUX SIBICHUN C IOMOILBIO MOJIEIIEH.

Jlemoncmpayuu

MexaHnueckue, TeIUIOBbIE, IEKTPUIECKIE, MATHUTHBIC, CBETOBBIE SIBJIICHHUS.
®dusnueckue NpubOpsl U MpolLeAaypa NPSIMbIX W3MEPEHUI aHATOTOBBIM U LU(POBBIM
pUOOPOM.

JlabopamopHhvie pabomul u onvimol

OmnpezeneHue UEHbI ASJICHUS MKl U3BMEPUTEILHOTO pudopa.

N3mepenune pacCToOsHUM.

N3mepenue 00bEMa )KUIKOCTH U TBEPAOTO Tea.

Onpenenenune pa3MepoB MaJIbIX TEJl.

N3mepenue TeMmeparypbl MpU TOMOIIMA KUJIKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIEPATYPBHI.

[IpoBeneHue wuccienoBaHus MO MPOBEPKE TUMOTE3bl: AAJIBHOCTH IMOJETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHavyajibHbIE CBEIEHUS 0 CTPOCHUHU BellleCTBA

CrpoeHue BelIeCTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThI, JAOKa3bIBAIOIIUE
JHUCKPETHOE CTPOCHUE BEILECTBA.

JBmxeHnue 4vactuil BeniecTBa. CBsI3b CKOPOCTH JBWKEHHUSI YacCTHI[ C TEMIIEPaTypoHu.
BbpoyHoBckoe nBmxenue, mud@ysus. BsaumoneiicTBrue 4acTull BEIIECTBA: NPUTHKEHHUE U
OTTAJIKUBAaHUE.

ArperarHple COCTOSHMSI BEIIECTBA: CTPOEHHUE Ta30B, KUIAKOCTEM U TBEPABIX
(kpuctammuyeckux) Ted. B3auMoCBA3b MEXIy CBONCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX W WX aTOMHO MOJEKYISIPHBIM cTpoeHueM. OcCoOeHHOCTH
arperaTHbIX COCTOSSHUW BOJIBI.

Jlemoncmpayuu
Hab6mronenue 6poyHOBCKOTO TBUKEHUS.



Ha6monenue nuddysun.
Habmionenue siBieHUHN, OOBSCHSIONUXCS TPUTKCHUEM WIH OTTAJIKUBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamophvie pabomul u onvimol
Onenka quaMeTpa aroMa METOIOM PsiIoB (C UCIONIb30BaHUEM (oTorpaduil).
OnbITEI IO HAOTIOACHUIO TETNIOBOTO PACUIIUPEHUS ra30B.

OneITH IO O6Hapy}KeHI/II'O I[CﬁCTBHH CUJI MOJICKYJEIPHOTO IIPUTAKCHUS.

Pa3nea 3. /IBu:keHne u B3aMMOAeCTBHE TeJl

Mexannueckoe aBrxkeHUe. PaBHOMEpHOE U HEpAaBHOMEPHOE BM>KEHHE. CKOPOCTD.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T mMyTH M BpEMEHU IBUKEHUS.
SBnenne nHepuuu. 3aKOH MHEpUUM. B3auMmonelcTBHe Ten Kak NMpPUYMHA W3MEHEHUS
CKOPOCTH JBWXEHUA Tesl. Macca Kak Mepa MHEPTHOCTH Tena. IInoTHOCTh BelecTsa.
CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3auMonencTBus Ten. Cuna ymnpyroctw M 3akoH Ilyka.
M3MmepeHne Cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBlIeHue TArOTeHNs U cuiia TsbkecT. Crna
TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CloxkeHHe CUII, HalTPaBICHHBIX
no ogHou mnpsMou. PaBHonenctByromas cwil. Cwina TpeHus. TpeHHe CKONbXEHUSA U
TPEHHE NOKOs. TpeHne B IpUpOAE U TEXHUKE.

Jlemoncmpayuu

HabmroneHne MeXaHHIeCKOTO JBHKCHHUS Tella.

N3mepenune CKOpOCTH MPSIMOJIMHEHHOTO ABUKEHUS.
HaGnronenue siBieHUS HHEPITUH.

HaOntonenue n3MeHeHus CKOPOCTH TIPU B3aUMOJICHCTBUU TEJL.
CpaBHeHHE MacC 110 B3aUMOJICUCTBUIO TEJL.

CroxxeHue Cuil, HapaBJICHHBIX 110 OJHON IIPSMOM.

JlabopamopHvie pabomubl u onvimol

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapyKa B KUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpemHell CKOPOCTH CKOJNBXKEHHS Opycka WIM IIapuKa 1O HAaKIOHHON
IUIOCKOCTH.

Omnpenenenne TUIOTHOCTH TBEPIOTO TeA.

OmnBITEI, AEMOHCTPHUPYIOIINAE 3aBUCUMOCTh pacTsDKeHus (nedopmanuu) mpyKUHBI OT
IIPUIIOKEHHOMN CHJIBL.

OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHsI CKOJIBXEHHs OT Beca Teja U
XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEH.



Paznen 4. JlaBinenue TBEPABIX TeJl, JKUIKOCTEH U ra3oB

HaBnenue. CnocoObl yMEHbIIEHUS U yBEJIWMYECHHs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTD JIaBJICHUS Tra3a OoT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEpIABIMU
TelamMu, KUAKOCTAMH M Ta3zamu. 3akoH Ilackans. IIHeBMaTmueckue MallWHBI.
3aBUCHUMOCTh JaBJICHUS JKUJIKOCTH OT TIyOuHBL. [mapocTaTHueckuii mapaaokc.
CooOmaromuecs cocyasl. ['uapaBirueckue MEXaHU3MBI.

Atmocdepa 3emiin u armocdepHoe napieHue. [IpuunHbl cyecTBOBaHUS BO3IYIITHON
o0onouku 3emnu. OnwiT Toppuuernu. U3mepennue atMmochepHOTo J1aBieHuUs.
3aBUCUMOCTb aTMOC(HEPHOTO JIABJIEHUSI OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipubops! st
U3MEpeHHsI aTMOC(HEPHOTO 1aBICHHUS.

JlelicTBMe JKHMIKOCTM M Tra3a Ha IOIPYXKEHHOE B HHUX TeJo. BrlTankuparomas
(apxumenona) cuna. 3akoH Apxumena. [InaBanue Ten. BozayxomnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTbD JIaBJICHUA ra3a OT TEMIEPaTyphl.

[lepenaya naBiieHUS )KUAKOCTHIO U TA30M.

Coobmaromyecs: COCyIbl.

['mapaBnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(PEPHOTO TaBICHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tejia ¥ TUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEN CUJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue maBaHWs TN IUIABAHWE WM TIOTPYKEHUE TEI B 3aBUCUMOCTH  OT
COOTHOIICHUS MIIOTHOCTEH Teja 1 KUJIKOCTH.

JlabopamopHvie pabomubl u onvimol

HccnenoBanue 3aBUCMMOCTH Beca Tena B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTb
YacCTH TeJa.

OnpeneneHue BBITAJKUBAIOMICH CHIIBL, JEHCTBYIOLIEW Ha TEJO, NOTPYKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBL, JEUCTBYIOIIECH HA TEJIO B )KHUAKOCTH,
OT MaccChl TeJa.

OnbITHI, TE€MOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJKUBAIOIIECH CHUJIbI, ACHCTBYIOUICH Ha
TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHOW B JKUIKOCTh YaCTH Tela U OT TUIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JOAKM M OIpeNeJeHue eé
IPY30I10ABbEMHOCTH.

Pasnen 5. PaGora nu MomHOCTB. JHeprus MexaHnuuyeckas
pabota. MOIITHOCTb.



ITpocThie MexaHM3MBI: pblYar, OJIOK, HakJIOHHas IUIOCKOCTb. IIpaBmiio paBHOBecus
ppiuara. llpuMeHneHnue mnpaBuia paBHOBECHsI pblyara K OJOKy. «30JI0TO€ MpPaBUIIO»
mexanuku. KIT/] mpocTteix mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass 3Heprus. KuHermdeckas M noTeHIMalbHas dHeprus. lIpeBpamenue
OZJHOTO BHJIa MEXaHWYECKON JHEPTHUH B APYTOi. 3aKOH COXPAHEHMS SJHEPTUH B MEXAHHUKE.

Jlemoncmpayuu

[IpuMepbI IPOCTBIX MEXaHU3MOB.

JlabopamopHnvie pabomul u onvimol

Onpenenenue padOThl CWJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHMHM Tela 110
TOPU30HTAIBHON IIOBEPXHOCTH.

HccenenoBanne yciaoBUl PaBHOBECHUS pblyara.
N3mepenue KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yueHne 3akoHA COXpAaHEHUSI MEXAaHUYECKOM YHEPTUH.



HHPEIMETHBIE PE3YJ/IBTATDBI

K xonmy oOydyenus B 7 Kjacce mpeIMeTHbIE Pe3yJabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHHIA:

UCIIOJIb30BaTh MOHATUA: (U3MYECKUE W XUMHUYECKHE SBJICHHUS, HaOII0ACHHE,
HKCIIEPUMEHT, MOJIEb, TUIIOTEe3a, €AUHUIIBI (PU3NYECKUX BEJIUYUH, aTOM, MOJEKYyJa,
arperaTtHble COCTOSHHS BellecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOe
JNBWKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJMHEHHOE),  TpaeKTOpus,
paBHOACHCTByIOIas cwi, Jaedopmarnus (ympyras, IUIacCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbI; pa3inuyaTh sBICHUS (Auddy3us, TeII0BOE JIBUKEHUE YaCTHII
BEILECTBA,

PaBHOMEPHOE JBH)KEHHE, HEPABHOMEPHOE JBHXKCHHUE, UHEPIIMS, B3AUMOJICHCTBUE TEI,
paBHOBECHE TBEPHABIX TEJI C 3aKPEIUIEHHOM OChbIO BpalleHus, Iepeaada JaBiICHUS
TBEPABIMHU TENaMH, XKUIKOCTSIMU M ra3aMu, aTMOC(EpHOE HaBJICHHE, IJIaBaHUE Tell,
MpEeBpAIlCHUs] MEXaHUYECKON PHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE SBJICHUE; Ppaclo3HaBaTh
MPOSIBJICHUE U3YUYEHHBIX (PM3UYECKUX SIBJICHUN B OKpPYKaIOIIEM

MUpE, B TOM Yucie pu3ndeckue sBJICHUS B IPUPOJIE: MPUMEPHI ABUKECHUS C Pa3TMUHBIMU
CKOPOCTSIMH B KHWBOU U HEXXUBOU MPUPOAE, ACUCTBUE CUJIbI TPEHUS B IPUPOIE U TEXHUKE,
BJIMSIHUE aTMOC(EPHOTO JIaBJIECHUS Ha KUBOW OpPraHu3M, IJIaBaHUE pbIO, pblYaru B TEje
YeJloBEeKa, NpPH 3TOM [EPEBOAUTHh MNPAKTHYECKYIO 3aJadyy B Yy4eOHYIO, BBIICIATH
CYILIECTBEHHbIC CBOMCTBA (NMPU3HAKK) (PU3UUECKUX SIBJIICHHUI; OMUCHIBATH W3Y4YEHHBIE
CBOICTBA TeJ U PU3NUECKUE SIBJICHUS, UCTIONB3YS (PU3NUYECKIE BETUIMHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMSI, TyTh, CKOPOCTbh, CPEIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CWia TpEeHus, JaBjieHue (TBEPHOTO Teja, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKass padoTa, MOIIHOCTb, TJIEYO CUJIbl, MOMEHT CHUJIbI,
KO3(PUIMEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KUHETHYECKas W MOTEHIHAIbHAS
DHEPTHUs), IPU OMUCAHUM MPABUIBLHO TPAKTOBATh (YM3UYECKUNA CMBICIT HCIIOIB3YyEMbBIX
BEITMYMH, UX OOO3HAYCHUS W CAMHHIIBI (DU3NYCCKUX BEITUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIONINE JIAHHYI0 (PU3WUYECKYIO BEIMYMHY C APYTMMH BEJIMYMHAMH, CTPOHTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH, XapaKTepHU30BaTh CBOMCTRA
TeN, PU3nyecKue sIBICHUS U NPOLECChI, UCTIOIb3YS

npaBuia CIOKEHHs] cuil (BIOJIb OAHOW mpsMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHUS phruara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKHU, 3aKOH
COXPAHECHHSI MEXaHMYECKOW JHEPruH, MPH ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3alKChIBaTh €r0 MAaTEeMaTHYEeCKOE BBIPAXKEHUE; OOBSCHATH (PUBHUECKUE
SIBJICHUS, MIPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U

B KOHTEKCT€ CHUTyallMii MPAaKTUKO OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH
NPUYUHHO CJIEJICTBEHHbIE CBA3HU, CTPOUTh OOBSCHEHHE U3 |1—2 JIOTMYECKHUX IIaroB C



ornopoil Ha 1-2 HU3y4YeHHBIX CBOWCTBA (PM3UUECKUX SIBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEpPHOCTH; pellarb pacu€THhIE 3afadyd B 1—2 NEWCTBUS, MCIOJIBb3Ys 3aKOHBI U
dbopMyITbl, cBsI3bIBaroNUe (GU3MUCCKUE BEIMYUHBI: HA OCHOBE aHAJN3a yCIIOBUS 3a/1a4H
3alHUCHIBaTh KPATKOE YCIIOBHE, TOACTABIATh (PU3NUYECKUE BEIUYUHBI B (OPMYIBI U
MPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIEC JaHHBIE, HEOOXOIUMBbIE JIJIsl pelICHUS 3a]1a4,
OLICHMBATh PEATUCTUYHOCTb TOJYYEHHOW (DU3MUECKOM BEJIMYMHBI; PaClO3HABATH
poOJieMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIU (HU3UUYECKUX METOJOB, B ONMHMCAHHUU
UCCIICIOBAHUS BBIICISATh MPOBEPSEMOE MPEANOIOKEHUE (TUIIOTE3y), pa3iuyaTh U
MHTEPIPETUPOBATh MOTYUYCHHBIN PE3y/bTaT, HAXOAUTh OLIMOKU B XOJE OIbITA, JIeJIaTh
BBIBOJIBI TIO €70 Pe3ysIbTaTaM; MPOBOIUTE OIBITHI 110 HAOMIOACHUIO (PU3UIECKUX SBJICHUIN
WM PU3NUECKUX
CBOMCTB Tel: (OpPMYIHPOBATH MTPOBEPSIEMbIE MPENOI0KEHUS, COOUPATh YCTAHOBKY U3
MPENJIOKEHHOTO 00OpYI0OBaHUSI, 3aMCHIBATh XOJ OMNbITa U (POPMYIMPOBATH BHIBOJBI;
BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHHU, MacChl Teja, 00bEMa, CUJIIbI
U TeMIIepaTyphbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUYETOM 3aJaHHOM aOCOJIIOTHOM MOTPENTHOCTH HU3MEPEHUH;
MPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (PU3WYECKON BETUYMHBI OT JIPYTOW C
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTHU IYTH PABHOMEPHO JIBUKYILETOCS
TeJla OT BPEMEHM JIBHXKCHMS TEJa, CUJIbl TPEHHUS CKOJBbKEHUS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEM TE1 W HE3aBUCUMOCTU CWJIbl TPEHHS OT IUIOLIAIU
COTMPUKOCHOBEHUSI TE€J, CUJIbI YIPYTrOCTH OT YIJIUHEHUS! MPYKUHBI, BBHITAJIKUBAIOIICH
CUJIbl OT 00bEMa TMOrpPYKEHHOW YacTH Tejla W OT IUIOTHOCTH J>KUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTHU TeJIa, OT ITyOHHBI, HAa KOTOPYIO MOTPYKEHO TEJI0, YCIOBUHN
TJIaBaHUs TEJl, YCIOBUW PAaBHOBECHS phluara M OJIOKOB, Yy4aCTBOBaTh B IUIAHUPOBAHUU
y4eOHOTO HCCIIEOBaHUs, COOMpAaTh YCTAHOBKY M BBITIOJHATh W3MEPEHHUs], CIEHys
MPENIOKECHHOMY  TIJIaHYy, (buUKCUpPOBATH pEe3yJIbTAThl MOTYyUYEHHOU
3aBUCUMOCTHU (PU3MYECKUX BEJIIMUMH B BUJIC MPEIJIONKEHHBIX TaOIHI] U TpadUKoB,
JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIENOBAHUS; MPOBOANTH KOCBEHHBIE M3MEPEHUS
bU3MYeCKUX BEMYWH (TUIOTHOCTH BEIIECTBA JKUJIKOCTH M TBEPJOTO TEJa, CUJIa TPECHHUS
CKOJIbJKEHHSI, IABJICHUE BO3/lyXa, BRITAJIKUBAIOIIAS CHUJIA, ICHCTBYIOIIAs HA TOTPYKEHHOE
B JKMJIKOCTh T€JI0, KO3(PGUIMEHT MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAaHWU3MOB), CIEHys
MPEMIOKEHHON ~ WHCTPYKIIUU: IpyU  BBINOJIHEHUHM  HU3MEpPEHU  colOuparh
AKCIIEPUMEHTAJbHYI0 YCTAaHOBKY M BBIYHCIISITH 3HAYEHHWE HCKOMOW BEJIWYHUHBI;
coOroaTh MpaBUiIa TEXHUKUA 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM; YKA3bIBATh MPUHIIAIIBI ICUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECHl, TEPMOMETpP, JAUHAMOMETD, COOOIIAIOIINECS COCYIbl, OapoMeTp, phIvar,
MOJIBUKHBIN U HEMOJIBMYKHBIN OJIOK, HAKJIOHHAS IJTIOCKOCTh; XapaKTEePU30BaTh MIPUHIIUIIBI
JEHUCTBUS U3YUEHHBIX MPUOOPOB ¥ TEXHUUECKUX YCTPOMCTB € ONMOPOM Ha UX OnucaHus (B
TOM YHCIIe: TMOAIIMIHUKYN, YCTPOIMCTBO BOAOINPOBOMAA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCTOJB3YSl 3HAHUSI O CBOMCTBAX
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(¢u3nyeckux SBICHMM M HEOOXOIUMBbIE (PU3MUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
OPUBOAUTH NpUMEphl (HaXoAUTh HHGOPMALMIO O MpUMEpPax) MPAKTHYECKOro
UCTIOJIb30BaHMUs (U3MUECKUX 3HAHWM B TOBCEIHEBHOM KU3HU [UIsI oOecredeHus
0e30MmacHOCTH TMpH oOOpalieHuH ¢ TOpudopaMu M TEXHUUYECKHUMH YCTPONCTBaMH,
COXpaHEHUS 3710pOBbsl U COONIOAEHHSI HOPM SKOJIOTMUECKOTO IMOBEACHUS B OKpYXKarOIIen
CpeZie; OCYIECTBIATh OTOOP UCTOUHUKOB HH(popMaluu B IHTepHETE B COOTBETCTBUU
C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIICISATh MHGOPMAIINIO, KOTOpas SIBIAETCS MPOTHUBOPEUYUBOMA
WA MOXKET ObITh HEJJOCTOBEPHOM; UCTIOIB30BaTh NPU  BBIMOJIHEHUU y4eOHBIX
3aJJaHUil HAy4yHO MOMYJISAPHYIO JIUTEPaTypy (PU3MUECKOTO COIAEp)KaHUs, CIPAaBOYHBIC
Marepuansl, pecypcel cetu HTepHer, BIaJeTh  NpUEMAMHU KOHCHEKTHUPOBAHUS
TEKCTa, npeoOpazoBaHuss WHOpPMAUM M3 OJHOM 3HAKOBOM CHCTEMBI B
JPYTYIO; CO31aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE H YCTHBIE COOOIIEHNS Ha OCHOBE
2-3 uCTOYHUKOB MH(POPMAITH (PU3HUECKOTO COACPIKAHUS, B TOM YHCIIE TyOIMYHO JIeTaTh
KpaTKue COOOIIEHUs O pe3yibTaTax MPOEKTOB WM y4€OHBIX UCCIEIOBAaHUM, IMPU 3TOM
IPaMOTHO  MCIIOJIb30BAaTh M3YUYEHHBIH MOHATUHHBIM anmmapar Kypca (U3UKH,
COIMPOBOXK/IaTh BBICTYIIJICHUE MPE3CHTAIIMEH; TPU BHIIOJHEHUH YY€OHBIX MPOEKTOB U
WCCJIEZIOBAHUIN paCIIpeiesITh 00S3aHHOCTH B TPYIINE B COOTBETCTBHH C TIOCTABICHHBIMU
3aJjayaMy, CIEAWTh 3a BBIIOJHEHHEM IIJlaHa JIEHCTBUM, aJeKBAaTHO OICHUBATh
COOCTBEHHBIH BKJaJ B JIE€ATEIbHOCTb TPYIIbl, BBICTpAaUBaTb KOMMYHHKaTHBHOE
B3aMMOJICHICTBHE, YUYNUTHIBAI MHEHUE OKPYKAIOIIHUX.

COAEP KAHUE OBYYEHUASA

8 KJIACC

Pa3znen 6. TenioBble siBJIeHUS
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO KUHETUYECKOW TEOPUHM CTPOECHUS BELIECTBA.
Macca u pazMepbl aTOMOB 1 MOJIEKYJT. OMBITHI, HOATBEPKAAIOIINE OCHOBHBIC MTOJI0KECHUS
MOJICKYJISIPHO KHHETUYECKOU TEOPHUH.
Monenu TBEPIOTO, JKHUJIKOTO B Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kprucrammueckue
u amopdHbie Tena. OObsICHEHHE CBOMCTB T'a30B, KUIKOCTEH U TBEPIBIX TEJ HA OCHOBE
MOJIOKEHUN  MOJIEKYJISIPHO KMHETUYEeCKOM Teopuu. (CMmauMBaHUE W KaNWJUISIPHBIC
aBjeHus. TemnoBoe paCuIMpeHE U CKaATHE.
Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEMJIOBOTO ABUKEHUS YACTHII.
BryTtpennsis sueprus. CriocoObl i13MEHEHHUsI BHYTPEHHEHN YHEPTUU: TEIUIonepeaadya u
COBEPIICHUE padoTEHL. Bunpr TEIUJIONEPEIaun: TEIJIOMPOBOIHOCTb,

KOHBEKIIUS, U3Ty4YCHUE.
KomnuecTtBo TeIUIOTH. YaenabHas TEIUIOEMKOCTH BEIIECTBA. T€II000OMEH U TEILIOBOE
paBHOBecHue. YpaBHeHHE TeruloBoro Oananca. [lmaBnmeHwe u OTBepAcBaHUE



KPpUCTAJUIMYCCKHUX BCIICCTB. y,Z[CJ'II)Ha}I TCIIJIOTA IIJIaBJICHHA. Hap006pa3013aHHe n
KOHACHCAaIHA. I/IcnapeHHe. Kunenue. yI[eJII)HaH TCILIIOTa Hap006pa3013aHH51.

3aBUCHMOCTD TEMITEPATyPhl KUIICHUS OT aTMOC(HEPHOTO JaBICHUS.
Brnaxunocts Bo3yxa.

DHeprus TOIIMBa. YelbHas TeIIOTa CTOPaHHusl.
[Tpunuuner pabotel TeroBbiXx aBurareneit KIIJ temmoBoro nsurarens. TemioBbie
JIBUTATEJIN U 3allluTa OKPYKAIOUIEH CPEIbI.

3aKoH COXpPaHCHUA U IPCBPALICHUA S9HCPIMKU B TCIJIOBBIX IIPOLECCAaXx.

Jlemoncmpayuu

Habmonenue 6poyHOBCKOTO TBUKEHUS.

HaGmonenue nuddysun.

HaGnronenue siBIeHU cMauyuBaHUs U KaIMMILIISPHBIX SIBJICHUN.

Habironenue TerioBoro pacimpeHust Tel.
W3meHeHne naBieHus ra3a npyu M3MEHEHUH 00bEMa M HarpeBaHUM WA OXJIAXKICHUH.

[IpaBuna n3MepeHus: TeMIeEparypsl.

Bunae! Tenmonepenauu.

OxJ1a)KIeHUe pU COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHBIX BEILIECTB.
Habnronenue kumneHusl.

Habinronenue nocTossHCTBa TEMITEpaTyphbl MPH TUIABJICHUU.

Moenu TeIUIOBBIX ABUTATEICH.

JlabopamopHnvie pabomubl u onvimol

OnbITH IO OOHAPYKEHUIO ACUCTBUS CHIJT MOJICKYJISIPHOTO TTPUTSKCHMUS.

OnbITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

OMnbITHI O HAOTIOACHUIO TETNIOBOTO PACIIUPEHUS Fa30B, KUJIKOCTEH U TBEPABIX TEl.
Omnpenenenue AaBICHUs BO3yXa B OaJJIOHE MITIPHIIA.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro o0béma Hu
HarpeBaHus WIN OXJIAXKICHHUS.

[IpoBepka THUIIOTE3Bl JHHEHHONW 3aBUCHMOCTH JIJIMHBI CTOJOMKA IKHUIKOCTH B
TEPMOMETPUYECKOUN TPyOKe OT TEMIEPaTypPHI.

HaOntonenue u3MeHeHHs BHYTPEHHEH SHEpPruu Tejla B pe3yibTare Teluionepenadd u
pabOTHI BHEIITHUX CHIL.

NccnenoBanue siBieHUS TEIIO00MEHA MPY CMENTUBAHUH XOJIOMHOW U TOPSYEH BOJIBI.
OmnpeneneHue KOJIMYECTBA TETUIOTHI, TTOTYYEHHOTO BOAOW MPH TETUIOOOMEHE C HarpEThIM
METAJUTMYECKUM LIWJIHHAPOM.



Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca UCapeHus.

OHpCI[eJIGHI/Ie OTHOCHUTEJIBHOM BIIA)KHOCTH BO3ayXa. OHpeI[eJ'IeHI/Ie
YHGHBHOﬁ TCIIJIOTHI IIJIABJICHUS JIbA.

Pazjien 7. JnekTpuyeckue 1 MATHUTHBIE SIBJICHUS
Onekrpuszanus Ten. J[Ba poaa 3eKTpUYECKUX 3apsaoB. BzanmonelicTBue 3apsiKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTb CUJTBI B3aUMOJICUCTBUS 3aPsKEHHBIX TEJT OT BEJIMUHUHbI
3apsAI0B U PACCTOSTHUSL MEXKTY TEIaMHM).
Onekrpuueckoe noje. Hanpsyk€HHOCTH 3IIeKTpUUecKoro nofis. [IpuHumn cyneprno3uiuu
AIIEKTPUUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).
Hocurenn anekTpudeckux 3apsAnoB. DIEMEHTAPHBINA dJIEKTpuueckuil 3apsa. CtpoeHune
aroma. [ IpoBOIHUKM M JUANEKTPUKH. 3aAKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiia.
DIIEKTPUYECKUM TOK. YCJIOBUSA CYILIECTBOBAHUS JJIEKTPUYECKOrO TOKA. McTouHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI DIEKTPUYECKOrO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUMA TOK B KUIKOCTSIX U ra3ax.
Onekrpuueckasd uenb. Cuila TOKa. DneKkTpuueckoe HampsbkeHue. COonpoTHBIEHUE
MPOBOJAHUKA. YIEIbHOE CONPOTUBICHUE BemlecTBa. 3akoH Oma [y ydacTKa LENHu.
[TocnenoBarenpHOE U apajuIeIbHOE COCTMHEHNE IPOBOIHUKOB.
Pabota 1 MOIIHOCTB 3NEKTPUUYECKOTO TOKa. 3akoH [ xoynsa—JIenua. Dnekrpuyeckue enu
U TIOTPEOUTENH dIIEKTpUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambIkaHue.
[TocTossHHBIE MarHUThHL. B3anMonelCTBHE MOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJE.
MaruauTtHOE nosje 3eMJId U €ro 3HaYeHUe JJ1s1 )KU3HUA Ha 3emiie. OnbIT Ipcrena.
MarHuTHOE€ MoJj€e 3JIEKTPUIECKOTO ToKa. [[pMeHeHne 31eKTPOMarauToB B TEXHUKE.
JlelicTBME MarHUTHOTO MOJS1 HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATENL TOCTOSIHHOTO
TOKa. Vcronp30BaHuE  AIEKTPOABUTATENECH B TEXHUYECKUX

YCTPOMCTBAX Y Ha TpaHCIIOpTE.
Onbitel  ®Dapaness. SBneHue snekrpomMarHuTHOM uHAYKuuMu. [IpaBuno Jlenua.
Onexrporeneparop. CriocoObl MOTyYeHUS HIEKTPUUECKON SHEPTUN. DIIEKTPOCTAHIINA HA
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu
DIeKTpU3aLus Ted.
JIBa poza dIeKTpUYECKUX 3apsAI0B U B3aUMOACHCTBUE 3apPSKEHHBIX TEI.
YCTpOMCTBO U JEUCTBUE DIIEKTPOCKOTIIA.
OnexTpocTaruyecKkasi MHIYKIHS.
3aKOH COXpaHEHUS EKTPUYECKHUX 3apsI0B.
[IpOBOIHUKY W JUANEKTPUKH.
MonenvupoBaHre CUIIOBBIX JIMHUM JIEKTPUYECKOTO TOJIA.
M cTOYHMKH MOCTOSHHOTO TOKA.
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JIenCTBUS DIEKTPUUYECKOTO TOKA.

DNEKTPUYECKUM TOK B )KUIKOCTH.

["a30BBIM pa3psia.

N3MepeHune CHIIbl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTpUIeCKOro HaMpsiKEHUSI BOJIBTMETPOM.
Peocrar n MarasuH cCOnpOTHBIICHUM.

BzaunmopeiicTBre MOCTOSHHBIX MAarHUTOB.

MopnenupoBaHre HEBO3MOXKHOCTH PA3AECICHUS NTOJKOCOB MAarHUTA.
MonenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnsIT Opcrena.

MarauTHoE€ 1oJjie ToKa. IJIEKTPOMATrHUT.

JleicTBE MAarHUTHOTO TIOJISI HA POBOJHUK C TOKOM.
DIIEKTPOIBUTATENb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.
OmneiTer apanes.

3aBHCHUMOCTD HalIpaBJICHUA HHAYKIOHMOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BO3HHMKHOBCHHMHII.
BHGKTpOFeHepaTOp IIOCTOAHHOI'O TOKA.

JlabopamopHvie pabomubl u onvimol

OnbITH IO HAOTIOMEHUIO ICKTPU3AINH TEJ HHAYKIIUCH U MPU COTIPUKOCHOBEHUM.
HccnenoBanue neiCTBUS AIEKTPUUECKOTO TIOJIS HA TPOBOAHUKU U JUIICKTPUKH.
COopka u npoBepka padOThI IAECKTPUUECKON 1IETH MOCTOSIHHOTO TOKA.

W3mepeHue 1 peryanpoBaHUe CHIIbI TOKA.

H3mepeHne u peryJInpoBaHUE HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 PESUCTOP, OT COMPOTUBICHUS
pe3ucTOpa U HaIPSIKEHUS Ha pE3UCTOPE.

OHBITI)I, JACMOHCTPUPYIOIIHC 3aBUCHUMOCTDB QJIICKTPUICCKOI'O COIIPOTHUBIICHUA
IIPOBOAHUKA OT €I'0 JJIMHBI, INIOITAAX ITOIICPCUYHOI0 CCYCHHUA U MaTCpHralia.

[IpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUN MPU MOCIEI0BATEIHHOM COCIMHEHUU ABYX
PE3UCTOPOB.

[IpoBepka npaBuiia AJisi CUIIbI TOKA MIPH MapaJieIbHOM COSIUHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

OnpeneneHue MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIaMIOYKY, OT HalpsHKEHUS Ha
HEW.

Onpenenenue KII/] narpeBarensi.

HCCHGI{OB&HI/IC MAar"gauTHOIO BBaHMOHeﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
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HBy‘{CHI/IC MAaroHuTHOroO 110Ji1 IIOCTOAHHBIX MAIrHHUTOB IIpU HX 06’b€,Z[I/IHCHI/II/I 141
Pa3acCiICHUN.

HccnenoBanne neMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITI)I, ACMOHCTPUPYIONIHUEC 3aBUCHUMOCTb CHJIbI B3aI/IMOI[eI‘/JICTBI/I$I KaTylKnu C TOKOM H
Mar"duTa OT CUJIbl TOKA X HAITPABJICHUA TOKA B KATYIIKC.

W3ydeHne neiicTBUS MarHUTHOTO MOJIS HA IPOBOJJHUK C TOKOM.
KoHcTpyupoBanue 1 nu3ydeHue padoThl JEKTPOIBUTATES.

N3mepenue KII/] anexkrpoaBurareibHON yCTAaHOBKH.
OnpITl MO HKCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM WHAYKUWW: HUCCIEAOBAHUE
M3MCHEHUW 3HAYEHHUS U HAIPABJIEHUSI MHIYKIIMOHHOTO TOKA.

IMPEAMETHBIE PE3YJIBTATbI

K koniuy oOydenust B 8 kiacce rnpeiMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxarb CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

WCIIOJIb30BATh TOHATHA: Macca U pa3sMepbl MOJIEKYJI, TEIUIOBOE JBUKEHHUE ATOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(QHBIC Tena,
HACBILICHHBIM U HEHACBIIIEHHBIA AP, BIAXKHOCTHh BO3/yXa, TEMIIEpATypa, BHYTPEHHSIA
SHEprusi, TEIJIOBOM JBUrATElb, 3JIEMEHTAPHBIA AIEKTPUUYECKUN 3apsil, DIEKTPUUECKOE
T0JI€, MPOBOAHUKYU U JUAICKTPUKHU, ITOCTOSTHHBIN JJIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
pasnuyarh ABJICHUA (TEMIOBOE PACIIMPEHUE U CKaTHe, TEIJIonepeaaya, TemioBoe
paBHOBECHE, CMAuMBaHHWE, KANWUISIPHbIE SBJICHUS, WCIAPEHUE, KOHJCHCALUS,
IIJIABJICHUE, KPUCTaJIN3ALUS (oTBepaeBaHue), KUIICHHUE, Terionepeaaya
(TemIONPOBOAHOCTh, KOHBEKIIUS, HW3IyYEHUE), DJICKTPU3ALUS TeJ, B3aUMOJICHCTBHE
3apsiioB, JEUCTBUS JIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOJCHCTBUE
MArHuTOB, JEWCTBUE€ MArHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TI0 OIHCAHUI0O UX XapaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JlaHHOe (u3mdeckoe SBICHUE; paclo3HaBaTh MPOSBICHUE
M3YYCHHBIX (PU3MUECKUX SIBJICHUHN B OKPY)KAIOIIEM

MUpe, B TOM 4ucje (pu3nueckue SBJICHUs B MPUPOJAE: MOBEPXHOCTHOE HATSHKCHHUE U
KaWUISIPHBIE SIBJIEHUST B TIPUPOAE, KPUCTAIBI B Tpupoae, uzinydyenue ComHia,
3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHUE POCHI, TymMaHa, MHEs, CHeEra,
AIIEKTPUUYECKUE SBIICHUS B aTMOC(hepe, MIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE
noJsie 3emitu, apeiid MoiMrCcoB, POIb MATHUTHOTO TIOJIS JJISI *KU3HUA Ha 3eMJie, TIOJISIPHOE
CHUSIHHE, TIPU ITOM MEPEBOIUTH MPAKTUUYECKYIO 33/1a4y B YU€OHYIO, BBIJICIATh

CYLIECTBEHHbIE CBOWMCTBa (MpU3HAKH) (PU3MUECKUX SIBICHHI; OMUCHIBATH H3yUCHHBIC
CBOICTBa TeJ U (PU3HUECKHE SBICHUS, UCIIONB3Yys (PM3MUECKHUE BEIHMUMHBI (TEMIIeparypa,
BHYTPEHHSISI JHEPIus, KOJWYECTBO TEIUIOTHI, YAENbHAsA TEILNIOEMKOCTh BELIECTBA,
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yaeNbHas TeIJIoTa MIIABJIEeHUs, YedbHas TeIIoTa NapooOpa3oBaHusl, ylelbHas TeIroTa
CrOpaHMsl TOIIMBA, KOI(PGHUIMEHT T[OJIE3HOTO JECUCTBUS TEIJIOBOW  MAIIIMHBI,
OTHOCHUTEJIbHAS BIAXKHOCTh BO3/yXa, IEKTPUUECKUN 3apsij, Cuila TOKa, SJIEKTPUUYECKOE
HanpsHKEHHE, COMPOTUBIIEHUE TPOBOAHMKA, YAEIbHOE CONPOTUBICHHUE BEIIECTBA, paboTa
Y MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU ONMHUCAHUH MTPABUIILHO TPAKTOBATh (PU3UYECKUIM
CMBICIT HCTIONB3yEMbIX BEJIMYMH, OOO3HAYCHHS W €IUHUIBI (U3UYECKUX BEIUYHH,
HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMUYMHAMU, CTPOUTD TpaUKN U3YyUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHS W TMPOIECChl, MCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO KUHETUYECKOM TEOpHUU CTPOCHUS BEIIECTBA,
MPUHIINAI CYTIEPIO3UIIUU TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHUS 3apsjia,
3akoH Oma i1 ydacTka 1enu, 3akoH J[koyns—JIeH1ia, 3akoH COXpaHEeHHS SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alMCHhIBaTh €ro MaTeMaTU4YeCcKoe
BBIpaXXCHUE;, OOBICHATH (PU3MYECKHE TPOILIECCHl M CBOMCTBA TEJ, B TOM YHCJIC M B
KOHTEKCTE

CUTYyaluii MIPAKTUKO OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBISATH MIPUYUHHO
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JTOTMYECKUX IIaroB ¢ onopout Ha 1-2
M3YUYEHHBIX CBOMCTBA (PU3NUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB WIJIN

3aKOHOMEPHOCTEN; PelIaTh pacu€THbIE 3a7adu B 2—3 JEWCTBUSA, UCIHOJB3YS 3aKOHBI U
(bopMyiibl, CBsI3bIBatOLIME (GU3HUECKUE BEIMUYHMHBI: HA OCHOBE aHAJU3a yCIOBUS 3a/1a4M
3aMMCBHIBaTh KPATKOE YCIJIOBHE, BBISABIIATH HEAOCTATOK JAHHBIX I PELICHUS 3a1a4H,
BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pPEelIeHHUs, TPOBOIUTh PacUEThl U
CpaBHMBATh MOJYYEHHOE 3HAYEHHE (PU3MUECKON BEIMUYMHBI C M3BECTHBIMHU JTAHHBIMU;
pacno3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIHM (PU3NYECKUX METOJIOB,
UCIIONB3Ysl OINMCAHME WCCIENOBAHUSA, BBIACIATh MPOBEPSAEMOE NPEANOIOKEHHUE,
OLICHUBATh MPABWJIBHOCTh NOPSAKA IPOBEACHUS HCCIEHOBAaHUSA, JE€JIaThb BBIBOJBI;
MPOBOAUTH ONBITHI 10 HAOTIONEHUIO (PU3NYECKUX SIBJICHUIN U PU3NYECKUX CBOMCTB TEJ
(KanmuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT ero o0bEMa, TeMIepaTyphl,
CKOPOCTH IIPOLIECCA OCTHIBAHUSA W HATPEBAHMS IIPU U3JIIYYECHHUM OT LIBETA W3JIydaroulen
(momoaroIIei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOABI OT TEMIIEPATYpPhl )KUJIKOCTH
U TUIOWIAaM €€ TOBEPXHOCTH, JJIEKTpU3alUs TEJl U B3aUMOICHCTBHUE DJIEKTPHUYECKHUX
3apsIOB, B3aMMOJEHCTBHE IMOCTOSHHBIX MATrHWTOB, BU3yaJIM3alldsl MArHUTHBIX MOJEH
IIOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO IIOJIS HA IIPOBOJHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHuTa, CBOMCTBA HJIEKTPOABUIATEN MOCTOSHHOTO TOKa): (OpMYIHpPOBATh
poBepsieMbIe MPEATIONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHHUS,
OMKCHIBATh XOJl OMbITa U (OPMYIUPOBATH BHIBOJIbI; BBIMOIHATH MPSIMbIE HW3MEpPEHUS
TEMIEPATYPbl, OTHOCUTEIBHOM BIAXHOCTH BO3AyXa, CHWJbl TOKA, HAINPSIKECHUS C
UCITIOJIb30BAaHUEM AHAJIOTOBBIX MMPUOOPOB U JATYUKOB (PU3UUECKUX BEJIMYUH, CPABHUBATD
pe3yabTaThl U3MEPEHU ¢ y4ETOM 3aJlaHHOW aOCONIOTHOW MOTPENTHOCTH; MPOBOIUTH
UCCJIEJIOBAHNE 3aBUCUMOCTH OAHON (PU3UUYECKOM BETUUYUHBI OT IPYTOi
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C UCTIOJIH30BAaHUEM TPSIMBIX U3MEPEHUH (3aBHCUMOCTh COTIPOTHBIICHUS MPOBOJHUKA OT
ero JUIMHBI, TUIOIMAAN MONEPEYHOT0 CEUSHUSI M YIEIHHOTO COMPOTHBIICHHS BEIISCTBA
MIPOBOJIHUKA, CHJIBI TOKA, WAYLIETO Yepe3 MPOBOAHMK, OT HAMpPSKEHUS HAa MPOBOJHUKE,
UCCIIEJIOBAHME TIOCJEI0BATEIBLHOTO W TMAapajyieIbHOTO COEIWHEHUN MPOBOIHUKOB):
IUTAHUPOBATh HCCJICIOBAaHKUE, COOMpaTh YCTAHOBKY W BBIMOJHATH M3MEPEHUS, CIETYs
NPEUIOKEHHOMY TUTaHy, (DUKCHPOBATh PE3YJIbTaThl MOTYYCHHON 3aBUCHMOCTH B BHJIC
TabmuI W TpaduKOB, NeJaTh BBIBOJIBI 1O pe3yjibTaTaM HCCIICAOBAaHUS; MPOBOIUTH
KOCBEHHbIE H3MEpEeHMsI (U3NYECKUX BEIUYUH (yIelbHAs TEIJIOEMKOCTh BEIIECTBA,
COIIPOTUBJICHHE MMPOBOIHKKA, pab0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA): TUIAHUPOBATH
U3MEpeHHsi, coOUpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys MpeaJIOKeHHON
WHCTPYKIIMM, M BBIYUCIATH 3HAYCHUE BEJIMYMUHBI; COOMIOAATh MpaBUila TEXHUKHU
0e30MmacHOCTH MpHU padoTe ¢ TaOOpaTOPHBIM

000OpyIOBaHUEM; XapaKTEPU30BaTh MPUHIIUIBI JEHCTBUS H3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB € OMOPOM HAa UX ONUCaHMs (B TOM YHCIE: CUCTEMA OTOIUICHHUS
JIOMOB, TUTPOMETP, MapoBas TypOrWHa, aMIEPMETP, BOIBTMETP, CUETUHUK AIIEKTPUIECKOIN
DHEPTUH, DIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUYECKUE TPEAOXPAHUTENH, DSJICKTPOMATHUT, OSJIEKTPOABHUTATENb
IOCTOSSHHOTO TOKa), MCHOJNb3Yys 3HaHWs O CBOMCTBax (PU3MUECKUX SBICHUH U
HeoOXoAuMble (DU3MUECKHE 3aKOHOMEPHOCTH; pPACIIO3HAaBaTh MPOCThIE TEXHUUYECKHE
YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI

M0 CXeMaM U CXEMaTHYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JIBUTATE€Nhb BHYTPEHHETO CTOPaHMsI, DJIEKTPOCKOIN, PEocCTar), COCTAaBISATH
CXEMbI 3JIEKTPUUYECKUX LEeNeill ¢ MOCIeqoBaTeIbHbBIM U MapajlieNbHbBIM COEIUHEHUEM
AJIEMEHTOB, pa3iuyasi YCJIOBHbIE OOO3HAUEHUSI SIIEMEHTOB JJIEKTPUUYECKUX IIETeH;
NPUBOIUTE TPUMEPHl  (HaXoauTh WHOOPMAIMIO O TMpUMEpax) MPaKTUYECKOTO
UCTIONB30BaHMs (PM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKU3HH IS 0OECIICUCHHUS
0e30MacHOCTH Mpu OOpalmieHuu ¢ NOpudOpaMu M TEXHUYECKHUMH YCTpPOMCTBaMH,
COXpaHEHUS 37I0POBbS U COONIOICHHS] HOPM SKOJIOTHYECKOTO TMOBEACHUS B OKPY KArOIIeH
Cpezie; OCyIIECTBIATh MOUCK HH(opMaluu puzndeckoro coaepxanus B Iurepuere,

Ha OCHOBE MMEIOIIMXCS 3HAHUNA U MYyTEM CpPaBHEHUS JTOMOJIHUTEIBHBIX HCTOYHUKOB
BBIICNISTh HMH(POPMAIIO, KOTOpas SBJSETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOIA; MCTIOH30BaTh npu BBITIOJTHCHUN y9eOHBIX 3aJIaHu’
HAyYHO TMOMYJISIPHYIO JINTEpaTypy (HU3MUECKOTO COAEpKaHUs, CIIPaBOYHBIC MaTepHAIIbI,
pecypcsl cetn UHTepHeT, BnaaeTb NpuUéMamMH  KOHCHEKTUPOBAaHUS  TEKCTa,
npeobpazoBaHusi MH(GOPMALMK U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO; CO37aBaThb
COOCTBEHHbBIE TMCHMEHHBIE M KPaTKUE YCTHBIE COOOIICHMS, 0000Mmas nHdopMaiuo u3
HECKOJIbKUX HCTOYHHKOB (PU3WYECKOTO CONIEp)KaHWs, B TOM YHCIE MyOIMIHO
MPEICTABIATh PE3YJIBTAThl MPOCKTHON HITH HCCIIENOBATEIBCKON NeATeIbHOCTH, IIPU TOM
IPaMOTHO  HWCIIOJIb30BaTh HM3Y4YEHHBIH TOHATUWHBIA  ammapaT Kypca (U3HKH,
COIPOBOXK/IaTh BBICTYIIJICHHE MPE3EHTALUEH; MPU BBHIMOJIHEHUN YYEOHBIX MPOEKTOB U
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ucCienoBaHUN (U3MUECKUX TMPOIECCOB paclpeneiarh OoO0f3aHHOCTH B Tpynmne B
COOTBETCTBHHM C MIOCTABICHHBIMU 33Ja4aMU, CJICIUTh 3a BHIIIOJIHEHUEM ILJIaHA JIEHCTBUN
U KOPPEKTUPOBAaTh €ro, aJ€KBaTHO OIEHHWBATh COOCTBEHHBIN BKJIAJ B JCSITEILHOCTH
TPYIIbl, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICUCTBUE, TMPOSBISISI TOTOBHOCTD
paspemniarb KOH(IUKTHI.

COAEPXAHUE OBYYEHUA

9 KJIACC Pa3nea 8. Mexannueckue siBJeHHS

Mexanudeckoe npmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JIBMKCHUs. PaBHOMepHOE MpsIMOJIMHEHOE nBIKeHHe. HepaBHOMepHOE
npsMoInHerHoe nBrmkeHne. CpeHssl U MTHOBEHHAsI CKOPOCTh Teja TP HEPaBHOMEPHOM
JBIDKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMoJIMHEHHOe jBkeHne. (CB0oOOAHOE IIaJICHHE.
OmpiTe! 'anmunes.

PaBHOMepHOE ABMKEHHE MO OKpYyKHOCTU. [lepuon u yactora obpauienus. JIunelinas u
yITIOBas CKOPOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHUE.

[lepBbiii 3akoH Hprorona. Bropoii 3akoH Herorona. Tperunii 3akon Herorona. IIpunnummn
CYNEPIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHS, CUJia TPEHUS
ITOKOSI, IPYTHE BUABI TPEHUSI.

Cuna TSHKECTHM M 3aKOH BCEMHMPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOIHOTO NaJeHUS.
Jemxenne mianer Bokpyr Connna. IlepBas kocmuueckasi ckopocTh. HeBecomMocTh u
IEpErpy3KH.

PaBHOBecue MarepuaiabHON TOUKH. AOCOMIOTHO TBEpPHAOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. U3menenne nvnynsca. UMnynbse criibl. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

Mexanunudeckast pabota U MoOUIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. CBs3b
sHeprun U pabotbl. [loTeHIManbHass AHEPTUS Tena, MOAHSITOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHIManbHas SHEPTHS CKaTol NpyxkuHbl. KnHetnueckas sHeprus. Teopema o
KUHETUYECKON SHEPIUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTIUH.

Jlemoncmpayuu

HaOnronenue MexaHU4eCKOTO JBUKEHUSI T€JIa OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHue TyTel W TPACKTOPUN ABUIKEHHUSI OJHOTO W TOTO KE Tella OTHOCUTEIHHO
pPa3HBIX TEJ OTCYETA.

N3mepeHre CKOpOCTU U YCKOPEHUS TPSIMOJIMHENHOTO IBHYKCHHUSL.

HCCJ’ICHOB&HI/IC IMPHU3HAKOB PABHOYCKOPCHHOT'O ABMIKCHH.
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HabmnroneHue nBr>kXeHus Tela o OKPYKHOCTH.
HabmroneHne MexaHW4eCKUX SIBJICHUN, MIPOUCXOJAIIMX B cucTeMe oTcuéra «Tenmexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTEIBHO KaOMHeTa (PU3HUKH.

3aBUCUMOCTb YCKOPEHUS Tella OT MacChl Teja U ICHCTBYIOIIEH HA HETO CHIIBI.
HabmroneHne paBeHCcTBa CHII ITPHU B3aUMOACHCTBUM TEN.

M3MmeHeHue Beca Terna NpyU yCKOPEHHOM JIBUKEHUH.

[lepenada nmmynbca Mpy B3aUMOACHCTBHAM TEIL.

[TpeoOpa3oBaHus HEPTUU [TPU B3aUMOJCHCTBUM TEN.

CoxpaHeHune UMITyJabca IPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHre UMIYJbca MPH A0COIOTHO YIPYTOM B3aUMOAECUCTBUU.
Habnronenue peakTUBHOTO IBH>KEHHUS.

COXpaHCHI/IG MEXaHUYECKOM OHCPI'UuU IIpu CBO6OI[HOM IHaaCcHUMN.
COXpaHCHI/IG MEXaHUYECKOM OHCPI'UHU IIpU ABHUIKCHHUU TCJIA IO I[GIZCTBHGM IIPY>XHUHBI.

JlabopamopHhvie pabomul u onvimol
KoncrpyupoBanue Tpakra Hjsi pa3roHa U JajbHEHIIET0 PaBHOMEPHOTO JBHYKCHHUS
IIapyKa WA TEICKKH.

OmnpeneneHnue cpeaHell CKOPOCTH CKOIBKEHHUS Opycka WIIM JIBHOKCHHUS IIapuKa I10
HAKJIOHHOU TTOCKOCTH.

OmnpeneneHue yCKOpEHHs] Tejla MPU PABHOYCKOPEHHOM JIBMKEHUU 110 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanrue 3aBUCUMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUXKEHHUM 0€3
Ha4YaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €Cau MPU PAaBHOYCKOPEHHOM JIBIDKEHUM 0€3 Ha4aJIbHOW CKOPOCTH
MyTH OTHOCSITCS KaK PsAJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJTMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHUSI CKOJBXEHHUS OT CHJIbl HOPMaJbHOTO
JIaBJICHUS.

Omnpenenenue ko3h OUITMEHTA TPEHUS CKOJIBKEHUS.
OmnpeneneHue XECTKOCTU MIPYKUHBI.

Onpenenenue pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHMM Tejla 110
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YNPYTOCTH MPU MOABEME TIpy3a C HUCIOIb30BAHHEM
HETIOJABMYKHOTO U TTOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHA COXPAHEHHUS SHEPTUH.
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Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJTHBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: MEpUOJ, 4acToTa,
aMIIMTyaa. Maremaru4eckuil M Npy>KUHHBIM MasTHUKU. [IpeBpaienue sHepruu npu
KOJICOATEIbHOM JIBUKCHUH.

3aryxaromue kosneOanus. BeiHyk1eHHbIE KoseOanus. Pe3oHanc. MexaHn4ecKue BOJIHBI.
CpolicTBa MexaHH4YeCcKuX BOJIH. [IpononbHbIE U monepedHble BOJHBL. [[I1HA BONHBI U
CKOpPOCTh €€ pacipocTpaHeHus1. MeXxaHU4eCKHUE BOJIHBI B TBEPAOM Telle, CEICMUYECKHE
BOJIHBI.

3ByK. [ poMKoCTb 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. H(ppa3ByK U yabTpa3ByK.

Jlemoncmpayuu

Habmonenue xonedanuil e noJ AEMCTBUEM CUIIBI TSKECTH M CHIIbI YIIPYTOCTH.
Habmtonenue koneOanuil rpy3a Ha HUTH U Ha IPYy>KUHE.

HaOntonenue BoIHYKICHHBIX KOJICOAHHUI U pe30HaHCA.

Pacnipoctpanenue npoaoiIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIHN).

HaGnmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOThl. AKYCTHYECKHUI
pPE30HaHC.

JlabopamopHhvle pabomul u onvimol
OmnpezeneHue 4acToThl U EPHOA KOJEOAHUH MaTEMAaTUYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U EpUoOa KoJIeOaHU MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Tepro/ia KoJeOaHHWM TMOABEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

HccnenoBanue 3aBUCMMOCTH TIepHojJa KOJeOaHUM MPY>KMHHOTO MAasTHHKAa OT MAacCChl

rpy3a.
[IpoBepka HE3aBUCUMOCTH NIEpHO/ia KoJieOaHU Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpy3a.
OnBbITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD TIEpHOJIa KOJIeOaHH MPY>KUHHOTO MasiTHUKA
OT MacChl Tpy3a U KECTKOCTHU MPYKUHBI. M3MepeHune yCKopeHus: CBOOOTHOTO TaIeHHS.

Paznen 10. DiieKTpOMAarHMTHOE M0JI€ M JJIeKTPOMATHUTHBIE BOJIHbBI
DNEeKTpOMarHuTHOE ToJie. DNEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [IIkana 31eKkTpoMarHuTHEIX BOJIH. MCTIONb30BaHUE AIIEKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupozaa csera. CkopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH.  BoOJIHOBBIE
CBOMCTBA CBETA.
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JlabopamopHhvie pabomul u onvimol

W3ydeHne CBOWCTB JIIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOMIBHOTO TeledoHa.
Pa3nen 11. CBeToBbI€ IBJICHUSA

JlyueBass moznenb cBera. Mcrounuku cBera. IIpsiMmonmHeliHOE pacpOCTpaHEHHUE CBETA.
3armenust Connua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkanio. 3akOH OTpaKeHHsI
CBETA.

[Ipenomiienune CBETA. 3aKoH IIPETOMIICHHUS CBETA. [Tonnoe
BHYTpPEHHEE OTpakeHHe cBeTa. Vcrnoab30BaHuE MOJHOTO BHYTPEHHETO

OTpa’kKE€HUs B ONITUYECKUX CBETOBOJAX.

JIlunza. Xox naydeit B smH3e. OnThueckas cuctema (oTtoanmapara, MUKpPOCKOIA U

teneckona. [a3 kak onrtuyeckas cucrema. biim3opykocTs U JanbHO30PKOCTb.

Paznoxxenne Oenmoro ceera B crekrp. OnbiTel HeloToHa. CliojkeHHE CHEKTpaTbHBIX
1BeToB. Jlucnepcus ceera. [Jemoncmpayuu

[IpssMONMHENHOE PacIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyyenune n300paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cera.

OnTuueckuii CBETOBO/I.

Xop yuei B coOuparolieit JImH3e.

XoJ Ty4er B paCCEHUBAIOIIEH JIMH3E.

[Tony4yenue n300paxeHuii C MOMOILbIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOIIA U TEJIECKOIIA.
Monensb 11a3a.

Pasnoxxenue Oenoro ceera B CIIEKTP.

[Tommy4yenue 6enoro cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIyda OT yIJyla MaICHHUS.

W3ydeHne XxapakTepuCcTUK N300paXKeHNs IIPeIMETa B IUIOCKOM 3€pKajle.
HccnenoBanue 3aBUCMMOCTH yIVia IIPEJOMJIEHHUS] CBETOBOIO Jy4a OT yIVla MaJeHUs Ha
I'PaHULIE «BO3LYX—CTEKIIO».

[TonyueHnne n300pa’keHUI C TOMOIIBbIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue GOKyCHOTO PACCTOSHUSI U ONTUYECKOM CUITBI COOMPAOIIICH JINH3HI.

OMBITHI IO Pa3IOKEHUIO OEJIOTO CBETA B CIEKT.
OnpITEI TIO BOCHPHUSATHIO 1[BETAa TPEAMETOB TPU HX HAOTIONCHUHM dYepe3 I[BETOBBIC
(UIBTPHI.
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Pa3gea 12. KBanroBbie IBJI€HUSA

OmnsiTel Pe3epdopaa u mnanerapHas mozens aroma. Mozens aroma bopa. Ucnyckanue u
IOITIOIIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a , Oeta- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas Monens aromHoro sapa. M3oronsl. PaguoaktuBHble npeBpanieHus. [lepuon
II0JIypacIaia aTOMHBIX sJIEp.

S nepHble peakiu. 3aKOHBI COXPaHEHUS 3aps0BOI0 U MaCCOBOTO YUCEN. DHEPIUs CBSI3U
aToMHBIX si7ep. CBsA3b Macchl U dHEprun. Peakiuu cuntesa u aenenus suaep. Mcrounuku
sHeprun CoiHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBUS pAaJMOAKTUBHBIX HU3IIYyYECHHU HA JKUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CnekTpbl U3ITyYEHHUS U TTOTTIOIICHUS.
CrekTpsl pa3Iu4yHbIX a30B.

Cnekrp Bomopozaa.

Habmonenue TpekoB B kamepe Busbcona.
Pabora cu€Turika HOHU3UPYIOIINX U3TYyUCHUM.

Peructpauusi u3iydeHuss NPUPOIHBIX MHUHEPAIOB U TMPOAYKTOB. Jlabopamophbie
pabomul u onvlmbl

Habmroenue CrutonIHbIX U JIMHEHYaThIX CIEKTPOB U3TyUCHUS.

HccnenoBanne TPEeKOB: WU3MEPEHHE HSHEPTHUM YACTHIBI MO TOPMO3HOMY MmyTH  (TIO
dotorpadusm).
N3mepeHne paanoakTUBHOTO (hoHa.

IHoBTOpPUTEIBbHO-00001AO NI MOTYJIb

[ToBTOpUTENBHO 0000IIAIONMI  MOAYIb MpEAHA3HAYEH [UIsl CUCTEeMarh3aluud |
0000LIeHHS TPEIMETHOTO COAEPKAHUS U ONbITA ACSITEIbHOCTH, IPUOOPETEHHOTO TPHU
U3yYEHUU BCETO Kypca (U3HKH, a TakkKe JUId TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY SK3aMEHY 10 (hr3UKe sl 00YUarOIIUXCsl, BRBIOPABIIMX ATOT YUCOHBIM
peIMeT.

[Ipy wu3ydyeHHMH [aHHOTO MOIYJS PEATU3yITCSd W CHUCTEMaTU3UPYIOTCS  BH/IBI
JIESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0OECleYMBAETCS JOCTHIKEHHE TPEAMETHBIX HU
MeTarpeMETHBIX IUTAHUPYEMBIX pe3yabTaToB oOyueHus, dbopmupyercs
€CTECTBEHHO HayyHasi TPaMOTHOCTb: OCBOEHHUE HAyYHBIX METOJOB HCCIEAOBAHUS
SIBJICHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE SIBJICHUS,
NPUMEHSS TOJyYEHHbIE 3HAaHMS, pEIIaTh 3aJa4d, B TOM YHUCJIE KayeCTBEHHbBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO NESITENBHOCTHBIM XAPAaKTEP JAHHOTO pasliefla peanu3yercs 3a CUET
TOT0, YTO 00y4YaroIKeCcs BBIIOIHSIOT 33JaHNsI, B KOTOPBIX UM MpPEAJIaraeTcs:
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Ha OCHOBC IMOJIYUYCHHBIX 3HAHUU paciio3HaBaTb U HAYYHO OOBSICHATH (1)I/I?>I/I"IeCKI/Ie
SABJICHHS B Oprn(anmeﬁ npupoac u HOBCGI[HCBHOﬁ JKU3HU, HUCIIOJIB30BATH HAYYHBLIC
MECTOABI UCCIICAOBAaHUA (I)I/IBI/I‘-IGCKI/IX HBJ’IGHHﬁ, B TOM 4YHCJIC
ML TIPOBCPKHU THUIIOTC3 U ITOJIIYUYCHUA TCOPECTHYCCKHX BBIBOIOB, OOBSICHATH HAy4YHBIC
OCHOBBI HamboJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harpnumcep,
IMPAKTUYCCKOI'0 HCIIOJBb30BaHHA PA3JIWYHBIX HCTOYHUKOB OHCPIrHUM Ha OCHOBC 3aKOHaA
MpECBpalICHUA U COXPAHCHUA BCCX N3BCCTHBIX BUIOB S9HCPIUH.
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HPEIMETHBIE PE3VYJ/IBTATBI

K koHiy oOydyeHus B 9 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb COPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:

WCIOJIb30BAaTh IIOHATHSA: CHCTEMA OTCU€Ta, MaTepualibHash TOYKA, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO NBIOKCHHUs, nedopmanus (ympyras, TuiacTadeckasi),
TPEHHUE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTb U IEPETPY3KH, IEHTP TAKECTH,
a0COIOTHO TBEPJOE TEO, LEHTP TSHKECTH TBEPJOrO Tea, pABHOBECHE, MEXaHUYECKUE
KOJIeOaHUs ¥ BOJIHBI, 3BYK, HH(GPA3ByK U yIBTPA3BYK, JICKTPOMArHUTHBIC BOTHBI, IITKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJTM30PYKOCTh M TaIbHO30PKOCTb, CIIEKTPHI UCITYy CKaHUS
U TorjomeHus, anbda , 0eTa- U ramMMa-u3JIy4yeHHUs, U30TOIbI, SiJEpHAs SHEPIreTHKA;
pa3nuyarh SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEWHOE IBH)KECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBJKEHUE, CBOOOHOE MaJIeHUE TeJl, PABHOMEPHOE
JBWKEHHE TI0 OKPYKHOCTH, B3aMMOJCUCTBHUE TE€J, PEAKTUBHOE JBUXKCHUE,
KoJie0aTelbHOE JBM)KCHHE (3aTyXalollMe€ W BBIHYKJEHHbIE KoyeOaHUs), PE30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKCHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAKECHUE
Y MPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIokKeHUE OEI0ro cBeTa
B CIEKTP U CIOXEHUE CIIEKTPAJIBHBIX LIBETOB, IUCIIEPCUS CBETA, E€CTECTBEHHAs
PaINOAKTUBHOCTH, BOSHUKHOBEHHUE JIMHEHYATOTO CIEKTPa U3TYyUEHHUs) [0 OMHUCAHUIO UX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OMNBITOB, AEMOHCTPUPYIOIIMX JaHHOE (Pu3nUecKoe
SIBJICHUE; PACIO3HABATH MPOSBICHUE W3YUYCHHBIX (DU3UUECKUX SIBJICHUN B OKpYKaloIleM
MHpE

(B ToM ymcie (GpU3nvYecKue SBJICHUS B MPUPOJIE: MPUIUBLI U OTIIUBBI, IBIDKCHHUE TUTAHET
ConHE4YHOU CUCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSCEHHE, CEUCMUYECKHUE BOJIHBI, IIYHAMH, 3XO, LIBETa TeEJl,
ONTUYECKHE  SBJICHHS B  TOPUPOAEC, OHOJIOTMYECKOE  JEWCTBUE  BUAMMOTO,
yABTPa(UOJIECTOBOTO M PEHTTCHOBCKOTO H3JIYyUYCHHMM, €CTECTBEHHBIN pPaJHMOAKTUBHBIN
¢$boH, KOCMUYECKHE JTy4d, PAIMOAKTUBHOE U3ITyYCHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBUE
pPaIMOaKTUBHBIX M3JYyYEHU Ha OpraHu3M 4eJiOBEeKa), MpH JTOM IEPEBOJIUTH
MPAKTUYECKYIO0 3a7a4y B YUeOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOWMCTBA (IIPU3HAKK)
bu3nYecKuX SIBJICHUMN; OMUCHIBATh M3YUYEHHBIC CBOMCTBA TeJ U (PU3UUECKUE SBIICHUS,
UCTIONB3ysl (DU3WUYECKHE BEIUYMHBI (CpEIHSsI W MIHOBEHHAasi CKOPOCTh TeJjla TMpHU
HEPABHOMEPHOM JIBMKEHHH, YCKOPEHUE, MEPEMEILICHUE, MTYTh, YIJIOBas CKOPOCTh, CUIa
TPEHUs, CHJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHUsI, BEC Tela,
UMITYJIBC TEJla, UMITYJIbC CHUJIBI, MEXaHW4YecKas paboTa W MOIIHOCTh, MOTCHITMATbHAS
SHEprus Tena, NOAHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS SHEPTHS CHKATON
MPY>XUHBI, KHHETUYECKasi SHEPTHUsl, TTOJIHAS MEXaHUYECKasl SHEPrus, NePUoI U 4acToTa
KOJICOAaHM, IJTMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTeJIb
MIPEJIOMJICHUS] CPEJbI), TIPH OINHUCAHWH TPABWIBHO TPAKTOBATh (DU3WYECKHUI CMBICT
WCITIOJIb3YEMbIX BEJIMYHMH, O003HAYCHHSI W €IUHUIBI (DU3NYSCKUX BEIMYWH, HAXOIUThH
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(GopMyIbl, CBS3BIBAIOIINE JAHHYK (U3MYECKYIO0 BEJIUYHMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH IPaQUKU N3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJITUUNH;

XapaKTepHU30BaTh CBOMCTBRA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCTIONB3YSI
3aKOH COXpPaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIUII CYNEPIIO3ULIUU CUII,
IPUHLIAII OTHOCUTENbHOCTH ["anmiies, 3akoHbl Hbl0TOHA, 3aKOH COXPAHEHUs UMITYIIbCA,
3aKOHBI OTPAKEHUS U MTPEIOMIIEHUS CBETA, 3AKOHBI COXPAHEHUS 3PS A0BOr0 K MacCOBOTO
YHCcell IPU SACPHBIX PEaKIHsIX, PU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3allMChIBATh €r0 MAaTeMAaTUYECKOE BBIPAKCHHE;, OOBACHATH (U3NYECKHUE MPOLECCHl U
CBOMCTBa T€Jl, B TOM YHUCJIE U B KOHTEKCTE CHUTyallUd MPAKTUKO OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NMPUUYMHHO CIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHUE U3 2-3
JOTHYECKUX IIAroB C OMOpOM Ha 2—-3 M3y4YEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
(U3MYECKNX 3aKOHOB WJIN

3aKOHOMEPHOCTEH; pellaTh pacu€THbIE 3a/aud (OMUparoIIuecs Ha CUCTeMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbl, CBA3BIBAIOLINE (PU3NUECKUE BEIUUNHBI: HA
OCHOBE aHaJIN3a yCJIOBUS 3a/1a41 3aIIMCBIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTAIOIINE
WIM U30BITOYHBIE TAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE JIJISl PEIICHMUS,
IPOBOAUTH PACYETHI U OLICHUBATh PEATMCTUYHOCTH MOJTYYEHHOTO 3HAYEHUS (PU3NYECKON
BEJMYMHBI, paclo3HaBaTb MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH HMOMOIIU
($U3NYECKUX METOJOB, UCIOJb3ys OMHMCAHWE HCCIEAOBAaHUS, BBIACIATH MPOBEPSIEMOE
IPEIIOI0KEHNE, OLIEHUBATh IPAaBUIILHOCTD MOPSIKA IPOBEICHUS UCCIIEI0BaHMS, 1€TaTh
BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB; MPOBOAUTH OMBITHI TIO
HAOIOAEHUIO (PU3NYECKUX SIBIECHUN WM (PU3NYECKUX CBOMCTB T€J (M3yY€HUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPruu, 3aBUCHUMOCTb IEpuoja KoJieOaHUi
IPY>KMHHOTO MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUIATY/AbI MAJIBIX KOJI€OaHMM, MPSIMOJIMHEWHOE pacCIpOCTPAHEHUE CBETA, Pa3IoKEHUE
0eJIoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajle U CBOMCTB
M300paKeHus MpeIMeTa B COOUparoieil TMH3e, HaOMIOEHNE CIUIOMIHBIX U JMHEHYaThIX
CIIEKTPOB M3JIy4YECHUS): CAMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
00Opy/lOBaHus, OMHUCHIBATh XOJ OIbITa W €ro pe3yJbTarbl, (GOPMYyIUPOBATH BHIBOIbI;
IPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSMBIX U3MEPEHUM, OTIPEACIIsis CpeIHEe
3HaY€HHE U3MepsIeMOoi BelW4YuHbl ((POKyCHOE paccTosHHE COOUparoIIel JIMH3bI),
000OCHOBBIBaTh BBIOOp croco0a u3MepeHus (M3MEpUTEIBLHOro mpudopa); MPOBOIUTH
UCCJIEIOBaHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH C HCIOJB30BAHUEM MPSIMbBIX
U3MEpEHUN (3aBUCUMOCTh MYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JBUXKEHUH O€3
HayaJIbHON CKOPOCTH, Meproja KoueOaH!il MaTeMaTuyeCcKoro MasiTHUKA OT JITMHBI HUTH,
3aBHCHMOCTH yTJIa OTPa)KEHHUsSI CBETa OT yIVia MaJeHHs U yIiia MPEeJIOMIICHUsI OT yIia
NajieHus1): IUJIAaHUPOBATh MCCIIEOBAaHUE, CaMOCTOSITEIbHO COOUparh YCTAHOBKY,
(uKcupoBaTh pPE3YNbTaThl MOJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUJE
Ta0IUI U rpa(UKOB, 1€TIaTh BHIBOJBI 10 PE3YIbTATAM UCCIIEAOBAHUS;
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IPOBOIUTh KOCBEHHbIE H3MEPECHUS (PU3NYECKHX BEIWYMH (CPEHHsS CKOPOCTh U
YCKOpPEHUE Tella MPH PAaBHOYCKOPEHHOM JBIDKCHHH, YCKOPEHHE CBOOOIHOTO IajCHUS,
KECTKOCTh TPYKHUHBI, KO3(PQUIIMEHT TpeHHS CKOIBKEHUS, MEXaHW4ecKas padoTa u
MOIITHOCTh, YAaCTOTA U MEPHOJ] KOIeOaHH MAaTEMaTHIECKOTO U MPYKUHHOTO MasITHUKOB,
ONTHYECKast CHJIa COOMpPAroIIell JIMH3bI, paJIMOAKTUBHBIHN (DOH): TIIAHUPOBATH H3MEPEHHUS,
coOMpaTh OSKCHEPHUMEHTAIBHYIO YCTAHOBKY W BBIIOJMHATH HW3MEPCHUS, CIEIys
NPEIJIOKEHHON WHCTPYKIMH, BBIYUCIIATh 3HAUCHHE BEIUYUHBI W aHAJIM3HPOBATh
MOJTYYCHHBIC PE3yJIbTaThl ¢ yU4ETOM 3aJaHHOW TOTPEIIHOCTH H3MEPEHHIA; COOIIoIaTh
IpaBuJia TEXHUKU OE30MaCHOCTH MPHU padoTe ¢ 1abOpaTOpPHBIM

000OpyI0OBaHUEM; pa3INYaTh OCHOBHbBIC MPU3HAKKA H3YyUYEHHBIX (DU3UYECKUX MOJEIICH:
MaTepuasbHas

TOUKa, a0COJNIIOTHO TBEPIIOE TEJNO, TOYCUHBIM MCTOYHUK CBETA, JIy4, TOHKas JIMH3A,
IUIaHETapHasT MOJENb aToOMa, HYKJIOHHAs MOJIEJb aTOMHOIO S/Ipa; XapaKTepU30BaTh
IPUHITUIBI IEUCTBUS N3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX
onucaHus (B TOM YHCIIE: CIUIOMETp, JATYMKU MOJIOKEHHS, PACCTOSIHUS U YCKOPEHHUS,
pakeTa, 3X0JI0T, OYKHU, IEpUCKoI, (hoToanmapar, ONTHIECKUE CBETOBO/bI, CIIEKTPOCKOII,
JI03UMETP, KaMepa BunbcoHa), HCHOb3ysl 3HaHUS O CBOMCTBax (PM3MUECKUX SIBICHUU U
HE0OX0oIUMbIEe (PU3NYECKHE 3aKOHOMEPHOCTH; HCIIONb30BaTh CXEMbl U CXEMaTU4YHBIE
PUCYHKM M3YyYCHHBIX TEXHUYECKUX YCTPOWCTB, HM3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX MPOIECCOB MPH PEIICHUH YYeOHO MPAKTUYECKUX 3a/1a4, ONTHUYECKUE
CXEMbI JJIsl MOCTPOEHUS H300paKEHUH B IJIOCKOM 3€pKajie W COOMparoleil JMH3E;
NPUBOIUTE TPUMEPHl  (HAaXoAuTh WHOOPMAIMIO O TMpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUWA B TOBCEIHEBHOW >KM3HU IJsi OOECHe4yeHHUs
0e30MacHOCTH Mpu oOpalieHud C NOpubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUs 3710POBbsI U COONIOICHUS] HOPM KOJIOTHUECKOTO MOBEACHUS B OKpYKarolen
cpeze; OCYLIECTBISATh MOMCK HMH(popManuu Qusnmdeckoro conepxkanus B MHrepHere,
CaMOCTOATENILHO (POPMYIUPYS TOWCKOBBIM 3ampoc, HAXOAUTH IYyTH OIpeAeTeHUs
JIOCTOBEPHOCTU TMOJY4YEHHOM WH(OpMaluy Ha OCHOBE UMEIONIUXCS 3HAHUU U
JIOTIOJIHUTEJIPHBIX HCTOYHHMKOB; HCIIOJB30BAaTh TMPU BBIMOJHEHUM YUYEOHBIX 3aJaHUN
HAy4YHO MONYJISIPHYIO JUTEPATypy (PU3HUECKOTrO COAEpKaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcel cetn UHTepHeT, BiIageTb NpPUEMAMH  KOHCIIEKTUPOBAaHMSI  TEKCTa,
npeoOpa3zoBanuss MH(POPMAIIMA W3 OIHOW 3HAKOBOW CHCTEMBl B JPYTYIO; CO37aBaTh
COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHHWS Ha OCHOBE HWH(OpMAIuu U3
HECKOJIbKUX HUCTOYHUKOB (DU3MYECKOTO COAEpX aHUsl, MyOJUYHO TMPEACTaBISTH
pe3yJbTaThl MPOEKTHON WJIM MCCIEN0BATENbCKOM AESITENIbHOCTU, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh W3YUYCHHBIM TMOHATUWHBINA amnmapar W3y4aeMoro pasaena (QU3uKu |
COIMPOBOXKJIaTh BBICTYIUICHHE TMpe3eHTaluuel ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IIVIAHUPOBAHHUE

7 KIIACC
Ne HanmenoBanne Komuectso | [IporpammHOe coneprkanue OcHOBHBIE BUBI ACATEILHOCTA 00YUYaIOLTIXCS
/11 pa3lenoB U TeEM 4acoB
y4eOHOTO IpeameTa
Pasznen 1. ®u3uka u ee poJib B NO3HAHMH OKPY/KAKIIET0 MUPA
1.1 | ®usuka — Hayka O 2 ®u3nka — HayKa o pupojie. | BrisiBineHne pasznuuuii Mexay (U3MYECKUMH H
IIpUpOAC Apnenus IIPUPOJBL | xyiMudeCKUMU TPEBPAIICHUSIMU.
Du3HIecKHe ABICHUA: Pacno3naBanue u kinaccupukanus Gu3nuecKux
MCXAaHUTCCKHE, TCIIOBBIC, | gppenpil: MexaHNYECKHX, TEIUIOBBIX,
SJICKTPUYCCKHIE, MATHUTHBIC, | 5jepTpuueckiX, MATHUTHBIX M CBETOBBIX.
CBCTOBBIC, 3BYKOBBIC HaGmronenue u onucanue GU3HYECKUX SBICHHUI
1.2 | ®usnueckue 2 dusnueckue BEINUNHEL. Onpenenenue LEHBI JIeICHUS IIKAJIbI
BCITMINHbI Wsmepenne Gpusmieckux U3MEPHUTEILHOTO TTPHOOopa.
BEIMHH. PH3HHECKHe N3mepenne  nuHEWHBIX  pa3MepoB TE€l U

npubopsl. [lorpentHocTs
U3MEPEHUN
MexayHaponHas cucrema
€IMHHII

IIPOMEKYTKOB BPEMEHU € YUETOM MOTPELIHOCTEM.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeNA.
N3mepenne temneparypsl py MOMOITA
KUJKOCTHOTO TEPMOMETPA U TATUYMKA
TEMIIEPATYPBL.

BrinonHenne TBOpUECKUX 3aJaHUH I10 IIOUCKY
croco00B M3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUM, MAJIBIX
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IPOMEKYTKOB BPEMEHHU. OO6cyxneHue
npesaraéMbix crioco0oB

1.3. | EcTecTBEeHHOHAYYHBII 2 Kak ¢usuka u npyrue BoigBukeHue rumnote3, OOBSCHSIONIMX MPOCThIE
METO/I IO3HAHUS €CTECTBECHHbBIC HAYKU SIBJICHISI, HAIIPHMED:
M3Yy4aloT MPUPO.Y.
. — MIOYEeMY OCTAHABJIMBACTCS ABUXKYIIEECS 10
EcTecTBeHHO Hay4YHBIN .
METOJ HO3HAHMS TOPU30HTAILHON OBEPXHOCTH TENO; —
Ha6J'IIOI[€HI/Ie, IIOCTAaHOBKA IMO4YEMY B JKApPKY1O IIOroay B CBECTIIOU OACKIC
HAy4YHOT'O BOIIPOCA, IIpOXJIaJiIHEH, YyeM B TEMHOU. [Ipemioxenne
BBIIBUKCHUC TUIIOTCS, CII0COOOB IPOBEPKHU TUIIOTES.
AKCIIEPUMEHT IO POBEPKE
[IpoBeneHue nccieoBaHus Mo MPOBEPKE
TUNOTE3, OOBSICHEHUE
HAGIIOIAEMOTO SBJICHNUS. KaKOMUJIMOO TUIOTE3HI.
Onucanue puzndeckux [Toctpoenue npocteimux Mmoaeneit Gpu3ndecKux
SIBJICHUM C TIOMOILIBIO SIBJICHUH (B BHUJI€ PUCYHKOB WJIU CXEM), HallpUMEP
MOJeJIeH MaJICHUE MPEIMETA; IPAMOIIMHENHOE
pacrnpoCcTpaHEeHHE CBETA

Uroro no pazneny 6

Paznen 2. IlepBoHayajibHbIE CBE€HHUSI O CTPOEHUHU BellecTBA

2.1 | Crpoenue BeniecTa 1 Crpoenue BeniectBa: atoMbl | HaOnroneHre n uHTEpnpeTanust OnbIToB,

Y MOJIEKYJIbI, UX Pa3MEpBL.
OnbIThI, JOKA3bIBAIOIIINE
JTMCKPETHOE CTPOCHUE
BEIIECTBA

CBHJICTEIILCTBYIOIITUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

OreHka pa3MepoB aTOMOB M MOJIEKYJT C
UCIOJIb30BaHueM (GoTorpaduii, MoTydeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockomne (ACM) —
naboparopHas padora 1mo teme: «OneHka
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IraMeTpa aToMa METOAOM PAIoB (C
UCTIOJIB30BaHueM (poTorpaduii).
Omnpenenenue pa3MepoB MaJIbIX Tell

2.2 | JIBwxeHune " JIBKEHUE YaCTHIL Habmronenne un o0bsacHeHne OpOyHOBCKOTO
B3aUMOJICHICTBHE BemecTBa. CBA3b CKOPOCTH | ABWKEHHMA U sBaeHus nudoysun. [Iposenenne n
YaCTHI] BEIIECTBA JBIDKEHUS YACTULL C OOBSICHEHHE OIBITOB 110 HAOJIIOACHUIO

TeMIeparypoii. TEIUIOBOTO pacIuupeHus razos. IIposenenne n

BpOYHOBCKOE JIBHIKEHHE, 00BSICHEHUE OMBITOB IO OOHAPYKEHUIO CHUII
MOJIEKYJIIPHOTO HPUTSKEHUS U OTTAJIKUBAHUS

mupdyzus.

B3aumonencTBue 4acTuil

BELIECTBA: PUTSIKEHUE U

OTTAJIKUBAaHUE

2.3 | Arperarssle ArperarHble COCTOSTHUS Onucanue (¢ UCIOJIB30BAHUEM MPOCTHIX

COCTOAHMA BCIICCTBA

BEILIECTBA: CTPOCHUE
ra3oB, JKHUJKOCTEH U
TBEPABIX
(KpUCTaJUNTMYECKHUX ) TE.
BzanmocBsizp MexIy
CBOMCTBaMH BEILIECTB B
pa3HBIX arperarHbIX
COCTOSIHUSIX U UX

ATOMHO MOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUM
BOJIbI

MOJIeJIei) OCHOBHBIX Pa3JInyuil B CTPOCHHUH Ta30B,
KUJKOCTEU U TBEPIBIX TEI.

OO0ObBsgcHEHNE MAJION CKUMAEMOCTH KUIAKOCTEN U
TBEPABIX TeJI, OOJBIION CKUMAEMOCTH Ta30B.
OObscHenne coxpaneHus (popmbl TBEPABIX TEN U
TEKYUYECTH KUIKOCTH.

[IpoBeneHue ONbITOB, 1OKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSIHUU BOJIbl YACTHUIIBI HAXOASATCA

B CpEHEM Jajbliie PYT OT Japyra (IJI0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

YcTaHoBIIEHHE B3aMMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI U
CYIIIECTBOBAHHEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)
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Wroro no pazaeny

5

Pa3nen 3. /IBu:keHne U B3auMoaecTBHE TeJl

3.1 | Mexaunueckoe
JIBUKEHIE

3

MexaHn4ecKoe IBUKEHHUE.
PaBHOMEpHOE M
HEPAaBHOMEPHOE JBHKCHHUE.
Cxopoctb. Cpenssist
CKOPOCTb IPH

HCPAaBHOMCPHOM JIBHIKCHHHU.

Pacuér nytu u BpemeHu
TIBIKEHUS

HccnenoBanne paBHOMEPHOTO JIBUKECHMUS,
OTIPE/ICJICHUE €TO MPU3HAKOB.

Habmntonenue HepaBHOMEPHOTO JBUKEHUS U
OTPEICJICHUE €r0 OTIIMYHI OT PABHOMEPHOTO
JIBHKECHUS.

OnpeneneHne CKOPOCTH paBHOMEPHOTO JBUKCHUS
(1apuka B KUJIKOCTH, MOJICJIH DJICKTPHUUECKOTO
aBTOMOOWJIA U T.[I.).

Onpenenenue cpeTHEN CKOPOCTU CKOJIbKEHUS
OpycKa WIH 1apyKa Mo HAKJIOHHOM MIOCKOCTH
Pemienue 3a1a4 Ha onpeaeaeHUe My TH, CKOPOCTU U
BPEMEHHU PABHOMEPHOTO JIBUKEHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU
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3.2

WNuepuus, macca,
IJIOTHOCTD

SBneHue UHEPIUU. 3aKOH
vHepuuu. Bzaumogencteue
TEJ KaK Mpu4YrHa
M3MEHEHUS CKOPOCTH
NIBIDKEHUS Tesl. Macca kak
Mepa UHEPTHOCTH TeNa.
II10THOCTH BEIIECTRBA.
CBs13b IJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI

B eqUHUIEC 00BEMA
BEIIIECTBA

OObsicHeHNE U POTHO3UPOBAHNUE SIBJICHUH,
00yCIIOBJICHHBIX UHEPIIMEH, HAIPUMED, UTO
IIPOUCXOIUT TIPU TOPMOKEHUH WITH PE3KOM
MaHEBPE aBTOMOOMUJIS, [TOYeMY HEBO3MO)KHO
MT'HOBEHHO MPEKPATUTH JIBIKEHUE HA BEJIOCHUTICIE
WJIA CaMOKaTe U T. II.

[IpoBeneHue U aHAIH3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBIDKEHUS TEJa B pe3yJIbTaTe JACUCTBUS HA HETO
JPYTHUX TeN.

Pemmenwne 3aad Ha ornpeieJIeHHe MacChl TENa, €ro
o0béMa u ioTHOCTU. [IpoBenenne u ananms
OTIBITOB, JICMOHCTPUPYIOIIUX 3aBUCUMOCTh
W3MEHEHHSI CKOPOCTH TeJla OT €r0 MacChl MPH
B3aMMOJIeHicTBUU Tell. M3Mepenne Macchl Tena
Pa3IMYHBIMH CTIOCO0aMHU.

OrnpesenieHue MIOTHOCTH TEla B Pe3yJIbTaTe
HU3MEPEHHS €r0 MacChl U 00bEMa
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3.3

Cwuia. Bune! cun

14

Cuia kak XapakTepuCTHKa
B3aUMOJICHCTBHUS TEN.
Cuina yrpyrocTtu v 3aK0oH
I'yka. M3mepenue cuibl C
MOMOIIBIO TUHAMOMETPA.
SIBneHne TATOTEHUS U cUja
TskecTH. Criia TSKECTH
Ha JIPyTUX ILUIAHETAaX.

Bec Tena. HeBecoMocTs.

CrnoxeHue CHII,
HAIMPABJIEHHBIX 110 OJHOU
MIPSIMOU.

PaBHOznelicTBYIO1IAs CHIL.
Cuina tpenus. Tpenue
CKOJIbJKEHUS U TPEHUE
nokosi. TpeHue B npupoje
Y TEXHUKE

N3yueHne B3auMOIEUCTBUSA KaK IPUYUHBI
U3MEHEHUS] CKOPOCTH Tella WK €ro 1eQOopMalnu.
Onuncanue peasbHbIX CUTYallMil B3aUMOJICUCTBUS
TE€JI C IOMOIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHUE U U300PAKEHUE CUIIBI.

N3yuenne cunbl ynpyroctu. MccnemoBanue
3aBUCHUMOCTH CHJIbI YIPYTOCTH OT YIJIMHEHUS
PE3MHOBOTO IIHypa WIM MPYKUHBI (C
OCTpOeHUueM rpaduka).

AHaIM3 TPAKTUYECKUX CHUTyallMd, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyrocTth Msida, KpOCCOBOK, BETOK JIepeBa U
Ap.).

AHanu3 cuTyaluii, CBI3aHHbBIX C SIBICHUEM
TATOTCHUS.

OObsicHeHHe OPOUTATLHOTO JBIKCHUS TUTAHET C
WCIIOJIb30BAHUEM SIBJICHHS TSATOTEHUS U 3aKOHA
WHEPIIUH.

N3mepeHnune Beca Tena ¢ MOMOIIbI0 JUHAMOMETPA.
O06ocHOBaHME 3TOTO cocoda U3MEpPEHUsL.
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Ananus u MOACIMPOBAHUC ABJICHUS HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOJyYeHUE MTpaBuiia
CJIO’KEHUS CHJI, HAIIPaBJICHHBIX BIOJb OJHOMN
npsmoil. OnpeneneHne BeJInUYUHbI
PABHOJEUCTBYIOIIEU CHIL.

N3ydenure cuibl TPEHUS CKOJIbKEHUS U CUITBI
TPEHUS MTOKOSL.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT
CHJIbI IABJICHUS U CBOWMCTB TPYIIUXCSA
IIOBEPXHOCTEM.

AHaIN3 MPaKTUYECKUX CUTYyalluid, B KOTOPBIX
IIPOSIBIIAETCA IEUCTBUE CUJIbI TPEHUS,
UCIIOJIb3YIOTCSI CIIOCOOBI €€ YMEHBIIICHUS WIIN
yBEJIMUYEHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHHE aBTOMOOWIISI, UCTIONh30BAHUE
MOAIIUITHUKOB, TIJIABAHUE BOJHBIX KUBOTHBIX U
ap.). Pemienue 3agay ¢ MCNOIb30BaHUEM
dbopMyn 41 pacu€Ta CUITbI TSXKECTH, CUIIbI
YIIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pasnen 4. J/laBiienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
TEJIAMU, KUJKOCTSIMU U
razaMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEIUYEHUS
naBjieHUs. /laBiieHue rasa.
3aBUCUMOCTD JaBJICHUS
rasa oT o0béma,
TEeMIIEPaTyphl.

AHanu3 1 00bSCHEHUE OIBITOB U MPAKTUUECKUX
CUTYyaIllii, B KOTOPBIX MPOSBISETCS CHIIa
JaBJICHUS.

O6ocHOBaHMEe CIOCOOOB YMEHBILIEHUS U
YBEJIUYECHUS 1aBJICHHUSL.

I/IsyquI/Ie 3aBUCMMOCTH OAaBJICHH I'a3a
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Ilepenaua naBieHus
TBEPABIMU TEIIAMMU,
JKUJIKOCTSIMHM U Ta3aMu.
3axon Ilackans

oT 00bEMa U TeMIepaTyphl.

N3yuenune ocoOEHHOCTEW NIepeaadn JaBIeHUS
TBEPIBIMU TEIAMH, YKUIKOCTSIMH U Ta3aMH.
O6ocHOBaHUE PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KHJIKOM ¥ Ta3000pa3HOM COCTOSIHUSIX.
DKCHepUMEHTAIbHOE J0Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemienue 3aa4 Ha pacy€T AaBIEHUS TBEPIOTO
Teaa

4.2 | JlaBneHue KUIKOCTH 3aBUCUMOCTD JAaBJICHHUS HccenenoBanne 3aBUCUMOCTH J1aBIICHUS KUJIKOCTH
KHJIKOCTH OT [IIyOHMHBI. OT INIyOMHBI IOTPYKEHUSI U TUNIOTHOCTH KHUJIKOCTH.
ITaeBMaTHYECKHE MAIIMHBL. | HabmroneHne ¥ OOBSICHEHHE THAPOCTATHICCKOTO
Punpocrariaeckuit napajiokca Ha OcHOBe 3akoHa [lackans.
napanokc. CooOmaronuecs
cocysel. THapaBHuecKie N3yuenne cooOLarOmuxcs COCyI0B.
MEXAHU3MEI Pemenue 3a1a4 Ha pacuéT AaBIEHUS )KUJIKOCTH.
OOBbsicHeHue NpUHIUNA 1eHCTBUS
TUAPABIMYECKOTO MPECca, MHEBMATUYECKUX
MalInH.
AHanu3 1 00bACHEHHE NMPAKTUYECKUX CUTYAIIHUi,
JEMOHCTPUPYIOIIUX MTPOSBICHUE JABICHUS
KUAKOCTH U 3aKoHa [lackains, Hampumep
IIPOLIECCOB B OPTaHU3MeE NIPU NTyOOKOBOHOM
HBIPSIHUU
4.3 | AtmocdepHoe Atmocdepa 3emin U DKCIepUMEHTaIbHOE OOHAPYKEHUE
JaBJICHUE arMoc(epHOe JaBJIeHHUE. aTMOC(EpHOTO TaBJIEHNS.

[IpruunHEI Cy111€CTBOBaHMS

AHaM3 U 00bSICHEHUE ONBITOB M MPAKTUYECKUX
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BO3/YIIIHON 000JI0UKH
3emuu. OnbiT Toppuuernnm.
N3mepenne armochepHoro
JABJICHUSI. 3aBUCUMOCTD
arMocepHOTO JaBICHUS
OT BBICOTHI HaJ| YPOBHEM
mops. [Tpubopsr st
HU3MEpeHUs aTMOC(hepHOTO
TaBJICHUS

CUTYyallui, CBA3aHHBIX C JEHCTBUEM
aTMOC(EpHOTO AaBICHHUS.

OOBbsicHeHUE CyIIECTBOBaHUSA aTMOC(ephl Ha
3emJiie ¥ HEKOTOPBIX IUIAHETax WK €€
OTCYTCTBHSI Ha JPyTUX MiaHeTax u JlyHe.
OOBbsicHeHUE U3MEHEHHUSI IITIOTHOCTH
arMoc(epsl ¢ BBICOTON U 3aBUCUMOCTH
aTMOoCc(epHOro JaBIEHUS OT BBICOTHI.
Pemenue 3anau Ha pacy€r aTMoc(hepHOTO
JaBJICHUS.

N3yueHue ycTpoiicTBa bapomMeTpa-aHEpOuIa

4.4

JlericTBUE )XUIKOCTH U
rasa Ha IOTPY>KEHHOE
B HUX TEJIO

JlericTBUE )XKUIKOCTH U ra3a
Ha NOTpyKEHHOE B HUX
Teo. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BoznyxomnnaBanue

DKCHepUMEHTAIbHOE OOHAPYKEHUE JEHCTBUSA
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEIO.
OnpeneneHue BbITAIKUBAIOIIECH CUJTIBI,
JNEHCTBYIOIIEN Ha TENO, TOTPYyKEHHOE B
AKUIKOCTb.

[IpoBenenuie u 00Cyk AEHHE OIBITOB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHUJIBI, JEWCTBYIOIIEH HA TEO

B KHUIKOCTH, OT 00bEMa MOTPYKEHHON B
JKUJKOCTDb YaCTH TeJjla U OT MJIOTHOCTHU
JKUJKOCTH.

IIposepka Hezasucumocmu 8bImanKueauiel
cuibl, Oelicmeayowell Ha meio 8 HCUOKoCmu,

om maccovl meida.
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HccnenoBanne 3aBUCUMOCTH BECA TEJIA B BOAE OT
00bEMa MOrpy»KEHHOU B KUJIKOCTh YaCTH TEJIa.

Pewienue 3aa4 Ha npUuMeHEHNE 3ak0OHa ApXUmena
U ycnoBus 1aBanus ten. KonctpyupoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU U
OIpELICNIEHUE €€ TPY30NOAbEMHOCTH

Hroro no pazneny 21

Pasnen 5. PaGora 1 MOIIHOCTD. JHEpPrus
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5.1

Pabora u MomHOCTH

Mexanuyeckas padora.
MomHocTh

DKCIEPUMEHTAIBHOE OmpeAeIICHUE
MEXaHUYECKOM padOThl CHJIBI TSKECTU

IIPY NIAJICHUU TeJa U CUJIBI TPEHUS TIPU
PaBHOMEPHOM IEPEMENICHUH TENA TI0
TOPU30HTAIHLHOMN MTOBEPXHOCTH.

Pacuér momHOCTH, pa3zBuBacMoOM MpHU NOABEME 10
JICCTHHUIIE.

Pemenue 3ama4 Ha pacuéT MexaHUYECKON paboThI
Y MOUIHOCTH

5.2

HpOCTBIe MCXaHU3MBbI

[IpocThie MEXaHU3MBI:
phIuar, OJIOK, HaKJIOHHAs
10ckocTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue npasuna
paBHOBECHS pblyara K
0J10Ky. «30510TOE
npaBuiio» Mexanuku. KI1J]
IPOCTHIX MEXaHU3MOB.
[IpocThie MexaHU3MBI B
OBITY U TEXHUKE

Ornpenenenue BHIMTPHIIIA B CUIIE MIPOCTHIX
MEXaHU3MOB Ha MMPUMEPE pPhlUara, NOJBUAKHOIO U
HEMOJIBYKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue yciioBusi paBHOBECHS pblyara.
OOGHapy>xeHHe CBOMCTB MPOCTHIX MEXAaHU3MOB B
Pa3IUYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, 4 TAK)XKE B
YKABBIX OpraHU3Max.

DKCIEPUMEHTAIBHOE J10Ka3aTeIbCTBO PaBEHCTBA
paboT P MPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KII/] HaKJTIOHHOW MJIOCKOCTH.
Pemenue 3a1a4 Ha MpUMEHEHHE TTpaBUIIa
paBHOBecHs pbryara v Ha pacuér KII/]
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5.3 | Mexanunueckas 4 Mexanuyeckast SHEpTHUs. DKCHEPUMEHTAIBHOE ONPEIEICHIUE U3MEHEHUS
OHCPIHUA Kunernueckas u KMHETHYECKOM U MOTCHIIMAJIBHON SHEPTUHU TeJla
TIOTCHIMAIEHAS SHEPTHA. IIPU €r0 CKAThIBAHUH 110 HAKJIOHHOW IIOCKOCTH.
[IpeBpamienre oJHOTO BUA
MEXAHHUSCKOM JHCPTHH B DopMynHpOBaHUE HA OCHOBE I/ICCJ'ieI[OBaHI/Iﬂ
PYTOif. 3aKOH COXpaHeHHst | 3AKOHA COXPAHEHUs MEXaHWIECKOH SHEPTUH.
DHEPTHH B MEXAHUKE OO0cyx1eHne TpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHHUS IHEPTUH.
Peuienue 3a1a4 ¢ UCIOIB30BaHUEM 3aKOHA
COXpaHEHHSI SHEPTHUH
Uroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
TEMATUYECKOE IINTIAHUPOBAHUE
n/n | HammenoBanue KonmuuectBo | [Iporpammuoe conepkanne | OCHOBHBIE BUBI JEATEILHOCTH O0YUYaIOIIUXCS
pa3esoB U TeM 4acoB

y4eOHOro npeamMera

Pasnen 1. TemuioBbie iBJIeHUA

35



CrpoeHue u CBOMCTBa
BEIIECTBA

OCHOBHBI€ MOJOKEHUS
MOJIEKYJISIPHO KMHETUYECKON
TEOPUU CTPOEHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U
MoJsieKyJl. OmbITHI,
MOATBEPKIAOIIUE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO KMHETHYECKON
TEOPUHU.

Monenu TBEpIOTO, )KUAKOTO
Y Ta3000pa3HOr0 COCTOSTHUM
BEIIIECTBA.
Kpucrammueckue u
amop(dHbIe Tena.
OOBscCHEHNE CBOMCTB ra3os,
JKUJIKOCTEH U TBEPIBIX TN HA
OCHOBE TIOJIOKEHUM
MOJIEKYJISIPHO KUHETUYECKOU
teopun. CMauyrMBaHuE U
KalWUIPHBIE SBJICHMUSL.
TennoBoe pacmmpesue u
coKaTue

HaOGmronenue u uHTEpnpeTanys OnbIToB,
CBUJIETENBCTBYIOIIHUX 00 aTOMHO-MOJIEKYISPHOM
CTPOCHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

Pemenue 3a1a4 1o OLIEHUBAHKUIO KOJTUYECTBA
aTOMOB WJIM MOJIEKYII B €IMHULIE 00bEMA
BEILIECTBA.

AHaJIM3 TeKCTa APEBHUX aTOMUCTOB (HarpuMmep,
dbparmenta nosmel Jlykpenus «O npupoje
BEIICi») C U3JIOKEHHEM 000CHOBAHUM aTOMHOU
TUIOTE3bI (CMBICTOBOE uTeHHE). O1ieHKa
yOeIUTENIbHOCTH STUX 00OOCHOBAHHUIA.
OObsicHeHre OPOYHOBCKOTO JIBH)KCHHUS, SIBIICHUS

muhdy3un 1 pazauunii MeKy HUIMHU Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON TEOPHUU
CTPOCHMSI BEIICCTBA.

OObsicCHEHHE OCHOBHBIX Pa3JIMYMil B CTPOCHUU
ra3oB, KUJIKOCTEN U TBEPIBIX TEN C
MCTIOJIb30BAHUEM TOJIOKEHU N
MOJIEKYJIIPHOKUHETUYECKOM TEOPUU CTPOCHUS
BeliecTna. [[poBeneHne onpIToB 10
BBIPAIIMBAHUIO KPUCTAJUIOB [IOBAPEHHOM COJIA
WJIM caxapa.
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[IpoBenenrie U 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIONIUX KAUJUISIPHBIC SIBJICHUS U
SIBJICHUE CMaYMBaHUS.

OObsicHeHUE PO KaNMWUISIPHBIX SIBJICHUN ISt
MOCTYIUUICHUS BOAbI B OPTraHU3M PACTCHUH.
HaGmonenue, nposeneHue u 00bsICHEHUE
OTIBITOB TI0 HAOJIIOJIEHHUIO TETIJIOBOTO
paciIMpeHust Ta30B, XKUAKOCTEN U TBEPABIX TEI.
OObscHeHre coxpaHeHus 00bEéMa TBEPABIX Tell,
TEKYUYECTH KHIKOCTH (B TOM YHUCIIE, PA3HULIBI

B TEKY4ECTH JJI PA3HBIX KUJKOCTEH),
JABJICHUSI Ta3a.

IIpoBeneHue ONBITOB, JEMOHCTPUPYIOILIUX
3aBHCHMOCTbD JaBJICHUS BO3/yXa OT €ro o0bEéMa u
HarpeBaHUs WK OXJIAXKACHUA, U UX OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHUS.
AHaIM3 MPaKTUYECKUX CUTyalui, CBA3aHHBIX CO
CBOWMCTBAMMU T'a30B, )XKUIKOCTEN U TBEPJIBIX TEI

1.2

TeruoBbIe MPOLECCHI

21

Temneparypa. CBa3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS
yacTull. BHyTpeHHss
sHeprust. CiocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUU: TEIIonepeaada u
coBepIeHue padoTel. Bubl
TEIJIONEePENAUu:

O06ocHOBaHME MPABUI U3MEPECHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHbIX CIOCOOOB U3MEPEHUS U
IIKaJl TEMITePaTypHhI.

Habnionenune n oObICHEHNE ONBITOB,
JEMOHCTPUPYIOUTUX U3MEHEHUE BHYTPEHHEH
SHEPruu Teja B Pe3yJibTare TEIIonepe1adu u
paboThl BHEITHUX CHII.

Habnronenune n o0bICHEHNE ONBITOB,
00CyXJIeHHE TTPAKTUIECKUX CUTYaIIN,
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TCILIOIIPOBOAHOCTD,
KOHBCKIUA, U3JIYYCHHUC.

KonuuecTBo TEIIOTHI.
VnenbHas TEIIOEMKOCTh
BelecTBa. TemiooOMeH u
TEIIOBOE PAaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
oamanca. [InaBnenue n
OTBEpJICBaHUE
KPUCTAJUTMYECKUX BEIICCTB.
VnenbHas TeIioTa
IJIaBJICHHS.
[TapooOpazoBanue u
KOHJIeHcanus. Mcnapenue.
Kunenune. YoensHas Temiora
napooOpa3oBaHMsL.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHUS OT aTMOCc(epHOro
JTaBJICHMUSL.

BrnaxnocTts Bo3myxa.
DHeprus TOIIMBa. YiaelbHas
TEIJI0Ta CTOPAHUS.

[TpuHIUIIBL paOOTHI
teraoBbIX apurarencit KITJI
TEIJIOBOTO JBUTATEIIS.
TennoBble IBUTATENN U

JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIBI
TEIUIONEpeauu: TEIUIONPOBOHOCTb,
KOHBEKIIUIO, U3 TyUYCHHE.

UccnenoBanue sBiieHUs TEII000MEHA TIPU
CMEIIMBAHUY XOJIOIHOU U TOPSYEH BOJIBL.
HaGmionenue ycraHoBIIEHUS TEIJIOBOTO
PaBHOBECHS MEXAY rOpAYEH U XOJIOIXHOW BOAOM.
Omnpenenenue (M3MepeHUE) KOIUUECTBA
TETJIOTHI, MOJTYYEHHOTO BOJIOM MPHU TEIIO0OOMEHE
C HAarpeThIM METAJUTMYECKUM IIUITUHIPOM.
Omnpenenenue (M3MepeHUE) yIeTbHOM
TETMJIOEMKOCTH BEIIECTBA.

Pemenue 3ama4, CBA3aHHBIX C BEIYUCICHUEM
KOJINYECTBA TEIJIOTHI U TEINIOEMKOCTU TIPHU
TEIJI000MEHeE.

AHann3 cuTyanui MpakTUIECKOTo
UCIOJIb30BAHMS TETNIOBBIX CBOMCTB BEIIECTB

U MaTepualioB, HAPUMEP, B IEAX
AHEProcOepeKEHU: TETUIOU3OJISAIIHS,
sHeprocoeperaroye KPoIIiH,
TEPMOAKKYMYJISATOPHI U T. 1. Habnronenue
SIBJICHUH UCTTApEHUS U KOHJICHCAIIHH.
Uccnenosanue nporiecca ucrnapeHus
PAa3IUYHBIX KUIKOCTEM.

OObsicHEeHHE SIBJICHUI UCITAPCHHS ¥ KOHJICHCAITUN
Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAIOIIEH
CpEeIBl.

3aKOH COXpaHEHUs H
MpEeBpaIICHUS] SHEPTUU
B TEIUIOBBIX MPOLIECCax

MOJICKYJIIPHOI'O YUCHHA.
Ha6JIIOI[€HI/IC 1 00BSICHEHUE Imponccca KUIICHHUA,

B TOM YHCJIC 3aBUCHMOCTH TEMITCPaTyPhl
KHUIICHHS OT JTaBJICHHS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIHHOM
BJIQXKHOCTH BO3IyXa.

Habmtonenue npoiiecca miaBjieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED,
apaa. CpaBHEHUE TIPOIECCOB TIIABICHUS
KPUCTAJUTMYCCKUX TEJT U Pa3MATUYCHHS TIPU
HarpeBaHUH aMOPQHBIX TE.

OnpenencHue (M3MEPEHNUE) YICIbHOU TETUIOTHI
TJIaBJICHUS JIbJIA.

OOBbsicCHEHHE SBJICHUN IUIABIICHHS U
KpUCTAILTA3AIIN Ha OCHOBE
aATOMHOMOJICKY/IIPHOTO YICHHUS.

Pewenue 3a1a4, CBI3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B IIpoLeccax
TEIUIONEPENAYU IIPU IUIABICHUN U
KPUCTAJUIN3ALNH, UCTIAPEHUU U KOHJICHCALIUH.
AHaN3 CUTyalui MPaKTHYECKOTO MPUMEHEHHUS
SIBJICHUH TIJIABJIEHUS U KPUCTAJUIU3ALINH,
HaIpuMep, NOJIy4YEHUE CBEPXUNCTBIX
MaTepHuasoB, COJIEBAs TPEJKa U Ip. AHAIU3
paboThI U OOBSICHEHUE MPUHLINIA JEHCTBUS
TEIUIOBOTO ABUTATENS. BhruncieHue
KOJINYECTBA TEIJIOTHI,
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BBIJICTISIFOIIECTOCS IMPU CTOPAHUH PAa3TUIHBIX
Bu10B ToriuBa, U KIIJ1 neurarens. O6cyxaeHue
DKOJIOTHYECKHUX MOCJIEACTBUM UCIIOIb30BaHUS
JIBUTaTeield BHYTPEHHETO CrOpaHus, TeIJIOBBIX U
TUAPOIJIEKTPOCTAHITUI

Uroro no pazaeny

28

Paznes 2. JnekTpudeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuueckue
3apsbl.

3apsiKeHHBIC TeIa U UX
B3aMMOJECHUCTBHUSI

7

Onekrpusauus Ten. J[Ba
pOoJA IEKTPUUECKUX
3apsIOB.

B3aumonernicrsue
3apsKEHHBIX TEJ.

3akoH Kynona (3aBUCUMOCTB
CHUJIbI B3aMOJICUCTBHS
3apsKEHHBIX TE€N OT
BEJIMYMHBI 3apsi0B U
PACCTOSHUS MEXKY TEeJIaMu).
DIIEKTPUUECKOE TTOJIE.
HanpsixéaHocTh
AIIEKTPUYECKOTO TOJIA.
ITpuHMn cynepno3unuu
AIIEKTPUYECKUX MoJieh (Ha
KaueCTBEHHOM YPOBHE).
Hocwurenu anekrpuyeckux
3apsiIOB. DJIeMEHTAPHBIN
IEKTPUYECKUN 3apsL.

HaGntonenue u npoBeicHUE OMBITOB 10
ANIEKTPU3AIUHU TEJ MPU COMPUKOCHOBEHUU U
WHIYyKIHEH.

HaGmronenne n o0bICHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOUMEHHO 3aps>KEHHBIX TEJI.
OObsicHeHHE MPUHITUIIA JCHCTBHS AJICKTPOCKOIIA.
OObsicHEeHHE SIBJICHUMN AJIEKTPU3AIUU TIPU
COMPUKOCHOBEHUHU TEJT U UHIYKIUEH C
HCIIOJIB30BAHUEM 3HAHHUIN O HOCHUTEIISX
ANEKTPUYECKUX 3apsiI0B B BEIIESCTBE.
Pacnio3naBanue u oObSICHEHHE SIBJIEHUIT
AJIEKTPU3AIMHU B IOBCETHEBHOM KU3HH.
HaOmronenne n 00ObsICHEHHE OIBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsia.

HaGmntonenue onsITOB 10 MOACIIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
HccnenoBanue AEUCTBUS SIIEKTPUYECKOTO OIS
Ha MPOBOJHUKU U TUDJICKTPUKHU
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CrpoeHue aroma.
[IpoBOIHUKH U AUIICKTPUKH.
3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsaa
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2.2

IHocTosTHHEBII
ANEKTPUYECKUNA TOK

20

DJIIEKTPUUYECKHI TOK.
YcnoBus CylieCTBOBaHUS
ANEKTPUIECKOIO TOKA.

M cTOYHMKY MOCTOSTHHOTO
ToKa. JIercTBus
ANEKTPUYECKOIO TOKa
(TemnoBoO€, XUMHUYECKOE,
MarHuTHOE).
DNEKTPUYECKUM TOK B
JKUJIKOCTSIX U ra3ax.
DIIEKTpUYECKas 1EIb.
Cuna Toka. DIEeKTpUIECKOe
HaIpsHKEHUE.
ConportusieHue
IIPOBOJIHHKA. YIIEJIBHOE
COMNPOTHBIICHUE BEIIECTBA.
3axon Oma 11 yyacTka
uenu. [locimenoBarenpsHOE
Y MapajuiesibHOe
COEIMHEHNE MTPOBOIHUKOB.
Pabora 1 MomtHOCTh
AIIEKTPUYECKOTO TOKA.
3akoH [[xoyns—JIenna.
DIIEKTPUUYECKUE TIETU U

HabOmronenue pa3nmuyHbIX BUAOB ACHCTBHS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUJIOB JIEUCTBUSA B IOBCEIHECBHOM KU3HU.
HaOntonenne BOSBHUKHOBEHUS Ta30BOTO pa3psijia
1 AJICKTPUYECKOTO TOKa B xKuakocTH COOpKa H
HCTBITAHUE JICKTPUUECKOMN IENHU MOCTOSTHHOTO
TOKa.

N3Mepenue CHIlbl TOKa aMIIEpMETPOM.
N3mepenne 31eKTpruueCcKOro HarpsiKEHUs
BOJIETMETPOM.

[IpoBeneHue u 0ObSICHEHHUE OIIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS IIPOBOJHUKA OT
€ro JUTMHBI, IUIOIIAX IMOTIEPEYHOrO CEYEHUSI U
Marepuania.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA,
MPOTEKAIOIIIETO YepEe3 PE3UCTOP,

OT CONPOTUBJICHHS PE3UCTOPA U HAMPSIKEHUS HA
PE3UCTOPE.

IIpoBepka nmpaBuia CI0KEHU HANPSHKEHUN TIPU
MOCJIEIOBATENIbHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIBI TOKA TIPH
MapAJUICIIBHOM COECAUHEHUN PE3UCTOPOB.
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OTpeOUTENIH
AIIEKTPUIECKON SHEPTUH B
owITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyauuii MOCIEA0BAaTEIBHOIO M
MapajuleIbHOTO COEANHEHHUS TPOBOITHUKOB

B JIOMAITHUX JJICKTPUUYECKUX CETSIX.

Perienue 3a7a4 ¢ ucnoiap30BaHuEM 3akoHa OMa u
dbopmMyI pacuéra MEeKTPUIECKOro
CONPOTHUBIICHHUS TIPU MOCJIEI0BATEILHOM U
MApAJUICIIBHOM COECIUHEHUH MTPOBOJHUKOB.
Omnpenenenue padOTHI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOLLETO YEPE3 PEZUCTOP.

OrnpeneneHne MOIIHOCTH 3IEKTPUYECKOTO TOKa,
BBIJIEIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA 4YEpeE3
JAMIIOYKYy OT HalpsHKeHUS Ha Heil. OnpenesieHue
KII/] marpeBaremns.

UccnenoBanue npeoOpa3zoBaHus JHEPTUU TIPU
MOABEME IPy3a SIECKTPOJIBUTATEIIEM.
OOBbscHEHHE YCTPOMCTBA U MPUHITUIIA JEHCTBUS
JIOMAIITHUX JIEKTPOHArpeBaTEIbHBIX TPUOOPOB.
OObsicHeHHE MPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IEVCTBUS TIJIABKUX

MPEAOXPAHUTETIEH.

Pemenue 3a1a4 ¢ UCIIONB30BaHUEM 3aKOHA
Jxoyns—JIenna
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2.3

MarsuTHbIC SIBICHUS

M €ro 3HauCHHUE I 'KU3HHU
Ha 3emiie. OnbIT OpcTeaa.
MarsauTHo€ noJjie
ANEKTPUIECKOTO TOKA.
[Ipumenenue
ANEKTPOMATHUTOB B
TexHuKe. JleicTBue
MarHUTHOTO MO Ha
MIPOBOJHUK C TOKOM.
DIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJIBUTATEIIEN B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaAHCIIOPTE

I/ICCHGIIOBaHI/IG MAarouTHOTI'O B3aI/IMOI[€I\/'ICTBI/ISI
IIOCTOAHHBIX MAarHuTOB.

I/ISY‘{GHI/IC MAarauTHOTIO ITIOJIA ITIOCTOSHHBIX
MAaravuToB IIPpH UX O6’I)GILHHCHI/II/I H Pa3aciaCHuN.
I/ICCJ'IGIIOBaHI/IG MAarouTHOTI'O B3aHMOH€ﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

I/ISY‘ICHI/IC MAardmMTHOTI'O I10JIA ITOCTOAHHBIX

MarHuTOB MPU UX 0ObETUHEHUU U PA3/ICIICHUU.
IIpoBeneHue ONBITOB 110 BU3YAJIA3ALIMU OIS
MMOCTOSHHBIX MAarHUTOB.

N3ydeHnue saBiaeHUs HAMArHUYMBAHUS BENIECTBA.
HccnenoBanue nencTBUs dJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBenenue OnbITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTD CHJIBI B3aUMOJICMCTBUS KaTyILKU

C TOKOM ¥ MarHuTa OT CUJIbl U HaIllpaBJICHUSA
TOKA B KaTyIlIKe. AHAJIN3 CUTyalui
MPAKTUYECKOTO MPUMEHEHUSI JIEKTPOMArHUTOB
(B OBITOBBIX TEXHUYECKUX YCTPOUCTBAX,
MPOMBIIIJIEHHOCTH, MeIuLInHE). M3ydueHue
JICCTBUSI MATHUTHOTO TOJIsI HA MPOBOJIHUK C
TOKOM.

N3yuyeHune nencTBus JIEKTPOIABUTATEIIS.
Namepenne KIIJI anexrpoaBurarenbHON
yCTaHOBKU. Pacrio3HaBaHue u aHanu3 pa3iimuHbIX
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NPUMEHEHUH JIEKTPOABUTaTeNIel (TpaHCIoPT,
OBITOBBIC YCTPOMCTBA U . )

2.4 | DnekTpoMarHuTHas 4 Croco0bI oTy4eHust OnBITHI IO UCCIIEAOBAHUIO SBJICHUS
WUHIYKIUS AIIEKTPUYECKON SHEPTUU. AIIEKTPOMArHUTHOW MHIAYKIUU: UCCIIEI0BaHNE

DNEeKTpOCTaHIIMM Ha M3MEHEHUI 3HAYE€HUSI U HaIlPaBJICHUS
BO300HOBIIIEMBIX MHIYKIIMOHHOTO TOKa
MCTOYHUKAX SHEPTUU

Hroro no pazaeiy 37

PesepBHOE Bpems 3

OBIIEE  KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME
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TEMATHYECKOE IINIAHUPOBAHHUE

9 KUIIACC
Ne HanmenoBanune KommuectBo | [Iporpammuoe conepkanue | OCHOBHBIEC BUJBI ACSITEILHOCTH 00yYatOIIUXCs
/1 pas3eNoB U TeEM 4acoB
y4eOHOTO TpeameTa
Pasznen 1. Mexanuveckue siBJIeHUs
1.1 | Mexannueckoe 10 MexaHnueckoe IBUKXCHHUE. AHanus 1 00CyXJIeHUE pa3InYHbIX IPUMEPOB

NBAYKEHUE U CIIOCOOBI
€ro OIUCaHUA

MarepuanabHas TOYKa.
Cucrema orcuéra.
OTHOCHTEIBHOCTH
MEXAHUYECKOTO JIBIKEHUSL.
PaBHOMepHOE

HepaBromepHoOEe

CpenHsis 1 MTHOBEHHAs
CKOPOCTH TeJia IpHu

YckopeHue.
PaBHOyCKOpEHHOE

CBo0OogHOE majieHueE.

OneiTel [Nanumes.
PaBHOMEpHOE NBHXKEHUE
110 OKpyxHOoCcTH. Ilepnon
1 9acToTa OOpaIleHus.
JIuneiinas u ymiosas
CKOPOCTH.

MPSMOJIMHENHOE IBUKCHUE.

MPSMOJIUHENHOE IBUKCHUE.

HCPABHOMCPHOM JIBHKCHHU.

MPSMOJIMHENHOE IBUKCHUE.

MEXaHUYECKOTO JBUKCHUS.

OO6cyxaeHue rpaHul IPUMEHUMOCTH MOZAEIN
«MarepuagbHas TOUKay.

Onucanne MEXaHUYECKOTO JIBUKEHUS
pa3IMYHbIMU criocobamu (ypaBHEHHE, TaOIuIa,
rpaduk).

AHanmu3 JKU3HEHHBIX CHTyalluil, B KOTOPBIX
IPOSIBIISIETCSI OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS.

HaGmronenne MexaHM4eCcKoro ABMKECHHS Tela
OTHOCHUTEJBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN JBHKEHUS
OJTHOTO M TOTO K€ T€Ja OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

Amnanus texkcra ["anuies 06 OTHOCUTENBHOCTH
JIBUKEHUST; BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(cMmbIciioBOE uTeHue). OnpeneneHue cpeaHen
CKOPOCTHU CKOJIbKEHHUSI OpyCKa WU IBHXKEHUS
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LlenTpocTpemMuTeEIBLHOE
yCKOpeHue

IIapyKa 1Mo HaKJIOHHOW IUTOCKOCTH. AHAIN3 U
00CyXIeHre Crmoco0oB
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1.2

B3aumonetictsue Ten

20

ITepssbiii 3akoH HproTOHA.
Bropoi 3axkoH HeroTona.
Tpernii 3akoH HproTOHA.
[IpyHIMD Cynieprno3unuu
CHUIL.

Cuita ynpyroctu. 3akoH
I'yka. Cuna Tpenus: cuiia
TPEHUS CKOJIbKEHUS, CHIIA
TPEHUS MTOKOsI, APYTUE BHUJIBI
TPEHUS.

Cuma TOKECTH UM 3aKOH
BCEMHUPHOTO TATOTCHMUSI.

Habmronenue u o6Ccyx ieHre OnbITOB C
JBUKEHUEM TeJla PU YMEHBIICHUH BIUASTHUS
JIPYTHUX TEJI, MPENSATCTBYIOMIMNX IBUKEHHUIO.
Amnanu3 Tekcra ['anuies ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIUH;
BBITIOJTHEHUE 33/IaHUI TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyx1eHre BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA MHEPIIMHU B PA3JIMYHBIX CUCTEMAX
OTCYETA.

H&6HIOI[€HHG n 06CY)KII€HI/I€ MCXaHUYCCKUX
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YckopeHue cBOOOTHOTO
najcHus. /|BHKeHHE TIaHeT
Bokpyr Comnnia. [Tepas
KOCMHYECKasi CKOPOCTb.

HeBecomocTs u meperpysku.

PaBHOBeCHE MaTepruaibHON
TOUKHU. AOCOIIOTHO TBEPAOE
teno. PaBHOBecHe TBEPIOTO
T€JIa C 3aKPEIIIEHHON OChIO
BpaleHusa. MOMEHT CHUJIBI.
IlenTp Ts3xeCcTH

SIBJICHUU, TPOUCXOJAIINX B CHCTEME OTCUETA
«Temexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM JBW)XCHUW OTHOCHUTEIHHO
KaOuHeTa QU3UKH.

JIeCTBUS ¢ BEKTOPAaMH CHUJI: BBIIIOJTHECHUE

3aHaHHﬁ I10 CJIOKCHHUIO U BBIYUTAHNIO BEKTOPOB.

HaOmtonenue w/unm mpoBe[EHUE OIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCHUMOCTD YCKOPEHUS
Tena OT MPWIOKEHHON K HEMY CHJIBI M MacChl
Tena.

AHanu3 1 00bSCHEHUE SBICHUN C
UCII0JIb30BAHUEM BTOPOIO 3akoHa HproTOHA.
Pemenue 3a1a4 ¢ uCnosib30BaHKUEM BTOPOTO
3aKkoHa HpIOTOHA M IpaBUIIa CIIOKEHUS CHUII.
Onpenenenune KECTKOCTU MPYKUHBL. AHAIN3
CUTYyal1il, B KOTOPbIX HAOIIONaI0TCA
ynpyrue aegopmanuu, 1 uX 0ObICHEHHE C
UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnonb3oBaHueM 3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTY CUITBI TPEHUS
CKOJIbXKEHUS OT CHJIbI HOPMAJIHOTO JTaBJICHUS.
OO6cyxieHue pe3yabTaToB HCCIEI0BAHUS.
Omnpenenenue ko3P puimeHTa TpeHUs
CKOJIbYKCHHUSI.

N3mepeHune Cuiibl TpEHUS MTOKOSL.
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Pemenue 3a1a4 ¢ ucnonab30BaHUEM (POPMYIIBI
JUJIS1 CWJIbI TPEHUST CKOJIBYKECHMUSL.

AHanu3 ABMXKEHUS TEJ TOJBKO MO/ JICHCTBUEM
CHJIBI TSDKECTH — CBOOOIHOTO TaICHU.
OObsiCHEHHE HE3aBUCHMOCTH YCKOPEHUS
CBOOOIHOrO MajieHus OT Macchl Teita. O1eHKa
BEJIMYMHBI CUJIbI TATOTCHUS, JTCUCTBYIOMICH
MEXy IBYMsI TeIaMu (JIJIs pa3HbIX Macc).
Ananu3 IBMKeHUS HEOSCHBIX TEN IO/
JICHCTBUEM CHJIBI  TATOTCHUS (c
HCITOJBb30BAHUEM  JIOTIOJHHUTEIIHLHBIX
MCTOYHUKOB UH(POPMAITUN).

Pemenue 3ama4d ¢ uCoinb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYIIBI IS
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTHHAILHOTO TEKCTa, OMUCHIBAIOIIECTO
MPOSIBJIICHUS 3aKOHA BCEMUPHOTO TATOTCHHUS;
BBITIOJTHEHUE 33JIaHUH TI0 TEKCTY (CMBICIIOBOE
yteHue). Habmtonenue u o0CyxkaeHuEe ONbITOB
10 U3MEHEHUIO BECA TeJla ITPU YCKOPEHHOM
JIBMDKCHUU.

AHaJn3 yCIOBUI BOBHUKHOBEHUS! HEBECOMOCTH
U TIepPETrPY3KHU.

Pemenue 3a/1a4 Ha OoIpCaAcJICHUC BCCAa TCJIa B
Pa3JINYHBIX YCIIOBHAX.
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AHanmM3  cui, JEHCTBYIOIIMX  HA  TeEJO,
MTOKOSIIIIEECs Ha OIOPE.

OrnpeneneHue HEeHTpa TXKECTH PA3IMYHBIX TE

1.3.

3aKOHBI COXpPAaHCHUA

10

Nmnynec Tena. I3MeHeHune
UMITyJbCca. MMITynbc CHIIbL.

3aKoH COXPAaHEHHUS
UMITYJIbCA. PeakTBHOE
JIBUKCHHE.

Mexanuyeckas pabora u
MOIIHOCTh. Pabota cuin
TSYKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b SHEPTUU U
pabotsl. [ToTeHmanbHas
SHEPrus Teja, NOJHATOrO
HaJ| IOBEPXHOCTBIO 3EMJIU.
[TorennmanbHas SHEprus
CKATOU MPY>KUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHUHETHYECKOU
DHEPIruM. 3aKOH COXPAaHEHUS
MEXaHWYECKON SHEPTUHU

Habmionenue ©  0OCyXJeHHE  OIMBITOB,
JEMOHCTPHUPYIOIINX Mepeiady UMITyIbca MpH
B3aUMOJICHCTBUM TE€J, 3aKOH COXPAaHECHHUS
UMITyJIbCa TIpU  aOCOJIOTHO YIPYIOM H
HEYIIPYTOM B3aUMOJICHCTBUH TEJ.

AHanM3 cUTyalui B OKPYKarOIEH KU3HU C
UCIOJIb30BAaHUEM 3aKOHA COXPaHEHMS
UMITYJbCA.

Pacnio3naBanue siBJI€HUSI pEaKTUBHOTO
JIBKEHUS B TIPUPOJIC U TEXHUKE.
[TpumeneHne 3aKkoHa COXpaHEHHS UMITYJIbCa ISt
pacyéra pe3yJbTaToB B3aUMOCHCTBUS TeJ (Ha
puMepax HEYIpyroro B3auMoJeHCTBHS,
yHOPYyTOTo HEHTPATHLHOTO B3aMMOACHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPHIX
HETOABUKHO).

Pemenue 3a1a4 ¢ MCNIONIB30BAHUEM 3aKOHA
COXpaHEHUS UMITYJIbCa.

Onpenenenne pabOThI CUIIBI YIPYTOCTH

pu OABEME Tpy3a C UCTIOIB30BaAaHHEM
HETIOABM)KHOTO | MOJIBUYKHOTO OJIOKOB.

H3mepenne MOLIHOCTH.
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N3mepenne noTeHIManbHOM SHEPTUH YIIPYTO
nedhopMUPOBAHHOMN TIPYKUHBI.

52



N3mepeHne KHHETHYECKOW SHEPTUHU Tela 10
JUTMHE TOPMO3HOTO ITyTH.

DKCIEPUMEHTAIbHOE CPABHEHUE U3MEHEHHUS
MOTEHIMAJIbHOW U KUHETUYECKON IHEPIUH Tela
IIPY IBUKEHUH IO HAKJIOHHOM TIJIOCKOCTH.
DKCIepUMEHTaIbHas MPOBEPKA 3aKOHA
COXPAHEHUSI MEXaHUYECKOM SHEPTUU TPHU
cBoOOHOM TnazieHuu. [I[pumeHenune 3akoHa
COXPAHEHUSI MEXaHUYECKOM SHEPTUU IS
pacdéra NOTEHIMAIBHON U KUHETUYECKON
SHEpruu tena. Pemenune 3aqad ¢
HCTIOJIb30BAHUEM 3aKOHA COXPAHEHMUS
MEXaHUYECKOU SHEPTUH

Uroro no pazneny

40

Pa3znen 2. Mexannueckue KoJIe0OAaHUA M BOJI

HbI

2.1

Mexannueckue
KoJIeOaHus

7

KonebarensHoe NBHKEHHE.
OCHOBHBIE XapaKTEPUCTHKN
KOJICOAHHMIA: TIEPHOI,
4acToTa, aMILUIUTY/IA.
Maremaruyeckuii u
MPY>KUHHBIA MasiTHUKH.
IIpeBpaienue sHepruu mpu
KOJIEOATEIHLHOM JIBH)KEHHUM.

3aryxaronme KoieOaHusl.
Brinyx1eHHbIE KOJIeOaHMsl.
Pe3onanc

Habnronenune xojae0aHui moa ICHCTBHEM CHII
TSOKECTH M YIIPYTOCTH M OOHAPYKCHHE
MOI00HBIX KOJIEOaHUH B OKpY KaloIleM MUPE.
AHanu3 koneOaHuii rpy3a Ha HUTU U Ha
npyxune. OnpeeneHrue 4acToThl KoeOaHui
MaTeMaTHYECKOTO U MPYKUHHOTO
MasiTHUKOB.

HaGnronenune n oObsICHEHUE SBIICHUS
pe3oHaHca.

HccnenoBanne 3aBUCHMOCTHY TIEpHoOa

KoJieOaHUI MOJBEUIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOa KOJIeOaH i
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl Tpy3a.
Habmronenue u o0CyxieHre OnbITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTH ITEPUOa
KoJieOaHUI TIPY>KHHHOTO MAassTHUKA OT MACCHI
rpy3a 1 )KECTKOCTU MIPY>KUHBI.

[IpuMeHeHne MaTeMaTHIeCKOTO U MTPY>KHHHOTO
MasTHAKOB B Ka9€CTBE MOJICIICH /T ONTUCAHUS
KoJieO0aHUi B OKPY’KaIOIEM MUPE.

Pemenue 3amad, CBA3aHHBIX C BEIYACICHUEM
WJIU OIICHKOM 4acTOTHI (Mepuoza) KojaebaHui
H3mepenue yckopeHnus c60000H020 NAOeHUs.

MexaHUYECKHE BOJTHBL. 8 MexaHHUYECKHE BOJIHBL. | OOHapy)KCHHE M aHAJIN3 BOJHOBBIX SIBJICHUN B
3BYyK CBOICTBA ~ MEXaHMYECKHX | OKpYIKAIOLIEM MHPE.

BonH.  Ilpojonbhbie 1 HaGnronenue pacnpocTpaneHus: mpoaOIbHBIX

MONepeuHbIe BOMHBL TMHA | i onepeynbIx BOMH (Ha MOJEIH) 1
BOJTHBI M CKOPOCTE €€ | oOHapy:KeHHE aHAJIOTUYHBIX BUIOB BOJIH B

pacnpocTpaHeHusl. pUpoJ€e (3BYK, BOJIHBI Ha BOJE).
MexaHHUeCKHe BOTHBI B Beruncnenue 1MHbI BOJIHBI U CKOPOCTU
TBEPIOM Telle, pacIpoCTpaHEHUs! 3ByKOBBIX BOJIH.
CeliCMHUECKHE BOJTHEL. DKCIIepUMEHTAIILHOE OIPEIEIEHUE IPAHUIL
3ByK. [pOMKOCTB 3BYKa 1 YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJICOAHUIL.
BBICOTA TOHA. OTpaXeHHE HaGuntoneHne 3aBUCUMOCTH BBICOTBI 3BYKa OT
3Byka. MH(pa3Byk u 9aCTOTHI (B TOM YHCIIE, C UCIIOJIB30BaHUEM
YIIBTpa3ByK MY3bIKaJIbHBIX HHCTPyMeHTOB). Habmonenne

Y OOBSICHCHHUE SIBJICHHUS aKyCTHIECKOTO
pe3oHaHca.




AHaJM3 OPUTHHATILHOTO TEKCTA, MOCBAIIEHHOTO
WCTIOJIb30BaHMIO 3BYKa (MJIHM YIBTPa3ByKa) B
TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK B MEIHUIIMHE
¥ JIp.); BBITIOTHEHHE 3a/IaHUH 110 TEKCTY
(CMBICIIOBOE UTCHHE)

Uroro no pazneny

15

Pa3zgeu 3. DiieKTpOMarHuTHOE 1MOJIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

3.1

QHGKTp OMAardmMTHOC
II0JIE U

QJICKTPOMAIrHUTHBIC
BOJIHBI

6

DIIEKTPOMArHuTHOE TOJIE.
DIIEKTPOMArHUTHBIE BOJIHBL.

CBolicTBa
AIICKTPOMArHUTHBIX  BOJIH.
[IIkana 37I€KTPOMarHUTHBIX
BOJIH. Hcnons30Banue
ANIEKTPOMArHUTHBIX  BOJIH
JIJIA COTOBOM CBSI3H.

DneKTpOMarHuTHas Mpupoja
ceera. CKOpOCTh  CBeETA.
BosnHoBBIE CBOMCTBA CBETA

[TocTpoenue paccyxaeHuit, 000CHOBBIBAIOITUX
B3aMMOCBSI3b JIEKTPUIECKOTO M MATHUTHOTO
TIOJIEH.

DKCTIEpUMEHTAIBHOE U3YYCHHUE CBOMCTB
AIICKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MOMOIIIBI0 MOOUJILHOTO Tee(dOoHA).

AHanm3 peHTreHOBCKUX CHIMKOB
YeJIOBEYECKOTO OpPraHu3Ma.

AHamM3 TEeKCTOB, OTIMCHIBAIOIINX MTPOSIBIICHUS
AIIEKTPOMArHUTHOTO U3IIyYCHHS B IPUPOIE:
’KUBBIC OPTAaHU3MBI, U3JIyYCHUST HEOECHBIX Tel
(CMBICTIOBOE UTEHUE).

Pacno3naBanue u aHanM3 pa3IUYHBIX
MPUMEHEHUH DJIEKTPOMArHUTHBIX BOJTH

B TEXHHKE.

N3yuenue BOJHOBBIX CBOMCTB cBeTa. Pelienue
3a/1a4 C UCIOJIb30BaHUEM (HOPMYIT IS
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOThI CBETA
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Uroro no pazneny

Pa3nen 4. CBeToBBIE SIBJIEHH

4.1 | 3aKoHBI
pacpoCcTpaHCHUS
cBETa

JlyueBas mozeinb cBeTa.
Hcrounuku cBera.
[IpssmonHEliHOE
pacIpoCTpaHEHHE CBETa.
3armenust ConHua u JIyHBI.
Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAKEHHUS
CBETA.

[Ipenomnenue cBera. 3akoH
npenomiieHus ceera. [lomHoe

BHYTpPECHHEE OTpaKECHUE
CBETA. HUcnons3oBanue
IOJTHOTO BHYTPEHHETO

OTPaKEHUS B ONTHYCCKUX
CBETOBOIAX

HaGironenue onbITOB, 1EMOHCTPUPYIOIIAX
SBJICHHE MPSAMOJIMHEWHOTO

pacnpocTpaHeHus cBeTa (BOSHUKHOBEHUE
TEHU U TIOJyTeHH), U UX UHTEPIIPETaIUs C
UCITI0JIb30BAaHUEM TIOHATHS CBETOBOTI'O JTyya.
OOBsicHeHNE U MOJICTMPOBAHUE COJTHEUHOTO U

JIyHHOTO 3aTMEHU.

HccenenoBanne 3aBUCUMOCTH yIvla OTPaYKEHUS
CBETOBOI'0 JIy4a OT yIJIa [1aJICHHUS.

N3yyeHue cBOMCTB N300paKEHUs B IJIOCKOM
3epKalle.

HaOmronenne u oObsICHEHHE ONBITOB 11O
MOJTYYCHHIO N300pKEHU B BOTHYTOM H
BBIITYKJIOM 3epkanax. Habmonenue u
0OBSCHEHHUE OTBITOB I10 MIPEJIOMIICHHIO CBETA
Ha TPaHUIIC Pa3TUIHBIX CPEIl, B TOM YHCIIC
OTIBITOB C ITOJHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTIia
MIPEIIOMJICHHS OT yTJIa TIaJeHUS CBETOBOTO JTyda
Ha TPaHUIIe «BO3AYX—CTEKJIO». Pacno3naBaHue
SIBJICHUH OTPa)KCHHS M TIPEIIOMJICHUS CBETA B
[MOBCEAHEBHOM KU3HU. AHAIN3 U OOBICHEHHE
SIBJICHUSI ONITUYECKOTO MHUPaXKa.
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Pemenue 3ama4 ¢ UCIOJIL30BaHUEM 3aKOHOB
OTPAKCHUA U IPCIIOMIICHUS CBCTA
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4.2 JIuH3BI U ONTHYECKUE 6 Jlunza. Xox mydeii B muH3ze.  [lomydeHune n300paxeHuil ¢ TOMOIIBHIO
npuOOpPHI OnTuyeckas cucrema coOHparolel U paccerBaroLEH JIHH3.
doTtoanmapara, Mukpockona  OmnpeneneHue GOKyCHOTO PaCCTOSHUS U
v Teneckona. a3 kak ONTUYECKOMN CUJIbI COOMPAIOIIEH JIMH3BI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpOMCTBA U NMIPUHLININA IEUCTBUSA
bin30pykoCcThs 1 HEKOTOPBIX ONTUYECKUX TPHUOOPOB:
NAIbHO30PKOCTh (oroamnmapara, MUKpOCKOIIa, TEIECKOIIA.
N3yyenue Moaenu nia3a Kak ONTHYEeCKOU
CUCTEMbI. AHAJIU3 SBJICHUM OIU30PYKOCTH U
NATbHO30PKOCTH, IPUHIINAIIA JEHCTBHAS OYKOB
4.3 Paznoxenue 6enoro 3 Pasnoxxenue Oenoro ceera B HaOmroneHue pa3inoxeHus 0esoro ceera B
CBETA B CIIEKTP crekrp. OneiTel HeroToHA. CITEKTD.
C03eHUE CTICKTPATLHBIX HaGmronenue u o0bsICHEHUE OTBITOB 110
uBeToB. Jlucnepcus ceera a a
MOJTyYEHHIO OEJIOT0 CBETa MPHU CIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue u 0ObSICHEHHE OTBITOB 10
BOCITPUATHIO LIBETA IPEAMETOB IIPU UX
HAOJIOZICHUH Yepe3 IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Wtoro no paszneiy 15
Pa3nea 5. KBanToBble siBJIeHUSA
5.1 Hcnyckanue u 4 OnbITEI Pezepdopna u O6cyxaenue uenu onsiToB Peepdopna mo

IIOIJIOCHUEC CBCTA
dTOMOM

IJJAaHETApHAsk MOJAEIb aTOMA.
Mopenbs atoma bopa.
Vcnyckanue U MOIvoeHue

HNCCICA0OBAaHHUIO aTOMOB, BbIIBHKCHHUC TTHIIOTC3
0 BO3BMOJKHBIX pPE3yJIbTaTaX OIIBITOB B
3aBUCUMOCTH OT IIPCAIIOIAracMoro CTpoOCHuU:A
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cBeta aromMoM. KBaHTHL | aTOMOB, (hOpMYIHpPOBaHHE BHIBOAOB U3
JInnenuareie CeKTphl PE3YJIBTATOB OIBITOB.

OO0cy>x1eHne NPOTUBOPEUYMI IIITaHETAPHO
MOJIEJIM aTOMa M OCHOBAaHMM IS THITOTE3bI bopa
O CTallMOHAPHBIX OPOUTAX IEKTPOHOB.
HaGironenue CrulomHbIX U JTMHEHYaThIX
CIIEKTPOB M3JIy4YE€HUS Pa3JINYHBIX BEIIECTB.
OObsaCHEHNE TMHEWYATBIX CIEKTPOB U3TyUYEHUs

CrpoeHue aToMHOTO 6 PanmnoaktuBHOCTE. Anbha , | OOCYXJI€HHE BO3MOXHBIX THUIIOTE€3 O MOJEIAX
Anpa OeTa- ¥ raMMa-u3IyYCHUSI. CTPOEHUS fApa.
Crpoenue aromHoro sapa. | OmpezeneHue cocTapa siep Mo 3aJaHHBIM
HyxionHas MOZCIE | MacCOBBIM U 3aps0BBIM YHCIIAM U 110
aTOMHOTO  s71pa.  M30TOmEL MTOJIO’KEHUIO B TIEPUOAUYECKON CUCTEME
PanuoakTuBHEBIC
3JIEMEHTOB.
IIPEBPAILECHUS. [lepnon

[OJIypaciiaja aTOMHBIX sIep AHanu3 U3MEHEHUS COCTaBA siApa v €ro
MOJIOKEHUS B IEPUOIMYECKON CUCTEME MPU
O-paguOaKTUBHOCTH.

HCCHGI{OB&HH@ TPCKOB O-YaCTHII ITO T'OTOBBIM

doTorpadusm.

OOHapyxeHHe 1 U3MEPEHHE PaIualluOHHOTO
¢doHa ¢ MOMOIIIBIO T03UMETPA, OLICHKA €T0
MHTEHCUBHOCTH.

AHann3 OUOJIOTUYECKUX U3MEHEHUH,
MPOUCXOISIINX  TIOA  JICHCTBUEM
pPaTIMOaKTUBHBIX U3ITYUCHHH.




Hcnonp30BaHue paaAuoOaKTUBHBIX U3IIyYECHUN B
MEIULIAHE
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5.3 | Snepnbie peakiuu 7 Snepusie peakuun. 3akoHbl | PerieHue 3aiay ¢ MCMOJIb30BAHUEM 3aKOHOB
COXpaHCHUA 3apANOBOTO 1 COXpPAaHEHUsI MACCOBBIX U 3apsAIOBBIX YACET Ha
MaccoBOTO YHCEN. DHEPTUS | onnenerenie pesyBTATOB SIEPHBIX PEAKITHIL;
CBSI3M aTOMHBIX sifiep. CBS3b
aHaJIM3 BO3MOXKHOCTH WJTU HEBO3MOXKHOCTHU
Macchl 1 dHepruu. Peaknun .
CUHTE3a U JICJICHUS Si/Iep. ANCPHON PCAKIIHH.
Vicrounnky sHepruy Connua | OLUCHKA SHEPIUH CBSI3H SJCP C MCIOIb30BAHIEM
v 3BE31. AnepHas dbopmyibl DUHIITEHHA.
dHepreTuka. JleHcTpus _ | O6eyxeHne epCeKTHB HCIIOTb30BaHMs
PaTMOAKTUBHBIX U3IYICHUN | yiipapisieMOro TEpMOSIIEPHOTO CHHTE3a.
Ha JKHUBBIC OPraHN3MBbI OOcCyXIeHne MPEUMYIIECTB U KOOI HUECKUX
po0JieM, CBSI3aHHBIX C SIEPHOM SHEPTETUKOMN
Hroro no pazneny 17

IHoBTOpUTEIbHO-0000 120U MOXYJIb

[ToBrOpeHue u
000011eHne
COZIepXaHus Kypca

dbusuku 3a 7-9 kinaccel

9

Cucremaruzanus u
000011IeHHE TPEIMETHOTO
COJIEPIKAHMSI M OTTBITA
NeATEeTLHOCTH,
MPUOOPETEHHOTO TPHU
W3YYCHHUH BCETO Kypca
(bU3UKHA OCHOBHOTO OOIIIETO
o0Opa3zoBaHusI.

IlonroroBka K OCHOBHOMY
roCy1apCTBEHHOMY
9K3aMeHy 1o GU3HKE IS
oOydaromumxcs,
BBIOPABIIMX 3TOT Y4EOHbIN
npeaMeT

Brinonnenne yueOHbIX 3aJaHu, TPEOYIOINX
JEMOHCTPALIMM KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— IPUMEHEHUS MOTYYEHHBIX 3HAHUIM

JUISl HAYYHOTo OOBSICHEHUST (PU3MUYECKUX
SABJICHUM B OKPYXKAIOIIEH NpUpOIE, B
MOBCEAHEBHON U3HU W BbISBICHUSA
(U3MYECKUX OCHOB pfAJla COBPEMEHHBIX

TEXHOJIOT UM,
— IIPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAJIBHBIX ~ YMEHUU JUIS

ucciaenoBannsa (PU3NYECKUX SBIICHUN, B
TOM YHCJIE I IPOBEPKU TUIIOTES
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Y BBIABJICHUS 3aKOHOMEpHOCTeN. Pemenune
pacu€THBIX 3a/1a4, B TOM YHCIIE
MPEINOoIaralouX UCIOIb30BaHne GU3NUECKUX
MOJIEJIEV U OCHOBAHHBIX HA COACPKAHUHI
pa3IMYHBIX Pa3/eJoB Kypca (PU3UKH.
BrinonHeHnue u 3ammTa rpynnoBbIX WU
VHAMBUIYaJIbHBIX IPOEKTOB, CBSI3aHHBIX C
cofiepaHueM Kypca pU3uku

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT' PAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

WM. Ilepsimkuna, A.W. BanoBa, E.M. I'ytauk u np. ®usnka-7x1 © AO «U3narensctBo «IIpocBemienue»,2023

METOIANYECKHUE MATEPHUAJIBI JJI YYUTEJIA

WM. Ilepsimkuna, A.W. Banosa, E.M. I'ytauk u np. ®usuka-7x1 © AO «U3narensctBo «IIpocBemienue»,2023

COopHHUK 3a1a4 1Mo Gu3uKe LIt 7-9 KiaccoB 001eo0pa3oBaTenbHbIX yupeskacauii / B.. Jlykamuk, E.B. lBanosa. — M.

[Ipoceemenue, 2001.

Ienpenmreitn JI.3., Kupuk JI.A., T'ensdrar .M. Perienne kiroueBbIX 3a1a4 Mo HU3MKE U1 OCHOBHOM MIKOJBI. 7-9
knaccsl. — M.: MJIEKCA, 2021.

KoHTponbsHbIe U caMocTosITebHBIE pabOTHI IO (u3nke. 7-9 knace: k yaeOnuky A.B. [lepbimkuna, E.M. I'yTaHHK «Du3nka

7-9 xnace» / O.U. I'pomueBa. — M.: M3patenbeTBo «OKk3aMen», 2022,

Tectol o pusuke. 7-9 xnacc: k yuebnuky A.B. [lepeimknna, E.M. I'ytauk «®usuka 9 xnacey / O.U. I'pomuesa. — M.
H3nmarensctBO «OK3amen», 2022.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Poccuiickas snexTponnas mkosa https://resh.edu.ru/

OTkpeiThiii kiace. CeTeBoe oOpazoBaTenbHOE coobmiectBo. hitp://www.openclass.ru/node/109715
Enunas xomutekius iudpoBbix 00pa3oBaTeibHbIX pecypcoB. hitp://schoolcollection.edu.ru/catalog/
denepanbHbIi HEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. hitp://www.fcior.edu.ru/
Wurepuer ypok. http://interneturok.ru/ru/school/physics/

I'azera «1 centss6ps» Matepuansl o ¢pusuke. http://archive.lseptember.ru/fiz

Anumanuu ¢pusudeckux oonekTos. hitp://physics.nad.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHMUE
CreHa «KpaTHble U foNbHble eAnHNLBI» 1
Tabmuma «Hekotopsix pusnueckux BennuuH B cucteme CH» 1

TOCYAAPCTBEHHOE BIOIKETHOE Moanucaro unpposoii noanuceio: FOCYAPCTBEHHOE
MPO®ECCNOHASIbHOE OBPA3OBATE/IbHOE  6i0/IKETHOE NPOGECCVOHANILHOE OBPA3OBATENIbHOE
YUPEXIEHVE FOPO/JA MOCKBbI YUPEXZIEHVIE TOPOJIA MOCKBb "AKAIEMUAA [IKA3A"
"AKALIEMUA [DKA3A" Jara: 2024.10.02 17:12:42 40300'
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