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COJAEPKAHUE
1. IlosicHuTeIbHAS 3alIUCKA
2. Coaepxanue 00y4eHUs
7 kaace, 8 kiaace, 9 kiaace

3. IlnaHupyemble pe3yJabTaThl 0CBOEHUS MPOrPaMMbI N0 GU3MKe HA YPOBHE OCHOBHOI'O
o0mero odpasoBanus

4. JIMYHOCTHBIE Pe3yJIbTaThl
5. MeranpeamerHsblie pe3yabTaThl
6. IIpenMeTHbIe pe3yJbTAThI

7. TemaTmueckoe njianuponanue 7,8,9 kiacceol

OenepanbHas paboyas nporpamma mo ydeOHomy npeamery «Duszuka» (6a30BbI ypOBEHB)
(mpenmeTHas o0nacTs «EcTecTBEHHO-HAYUHBIEC IPEMETHI») (ajiee COOTBETCTBEHHO — IIPOrpaMMa o
¢usuke, (QU3MKa) BKJIIOYAET MOSICHUTEIBHYIO 3aIlUCKY, COJEpXaHUe OOy4yeHUs, IUIaHUpyeMble
pe3yabTaThl OCBOEHUS MPOTPaMMBI IO (PU3MKE, TEMATHUECKOE TUIAHUPOBAHHE.

1. IMosicHUTEIBHAA 3aNIMCKA

[Tporpamma o ¢pu3KKe Ha ypoBHE OCHOBHOI'O 00IIIeT0 00pa30BaHMsI COCTaB/IEHa HAa OCHOBE MOJIOXKEHUI
U TpeOOBaHUH K pe3yJabTaTaM OCBOCHHUS Ha 6a30BOM ypPOBHE OCHOBHOH 00pa30BaTeNbHOM IpPOrpaMMel,
npezacrasieHHbx B @T'OC OO0, a takxke ¢ yuétoM ¢enepanbHON pabodel mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaasanus yueOHoro npeamera «Ou3ukay.

CopepxaHue mporpamMmsl Mo (pU3MKE HANpPaBICHO HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYUHOMU
rPaMOTHOCTH OOYyYalOUIUXCsl W OpraHM3alMio M3ydyeHUs (U3MKH Ha JesTeIbHOCTHON ocHoBe. B
nporpaMmMme 1o (U3HNKe yYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOT0 IpeIMeTa B pean3aliy TpeOoBaHun
OI'OC O0OO k mIaHUpYEeMBbIM JINYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOILErO
o0Opa3oBaHwUsl.

[IporpamMMa 1o ¢u3uke ycTaHaBIMBAeT paclpeleieHre ydyeOHOro Marepuajia IO rojaam
00ydeHus (1o KjaccaM), peayiaracT MPUMEPHYIO MTOCIIEI0BATEILHOCTh U3YUEHUS TEM, OCHOBAHHYIO
Ha JIOTUKE pa3BUTHUS MIPEIMETHOTO COEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

@du3nka SBISIETCS CUCTEMOOOPA3YIOIIUM JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB,
MOCKOJIBKY (DM3MUYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB W SIBICHUH, M3yYaeMBbIX XHMHUEH,
Ouonorueii, actpoHomue M (usmueckoi reorpadueil, BHOCUT BKIJIaJ, B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, IPEeIOCTaBIsAeT Hanboee sicHble 00pa3Ibl MPUMEHEHHSI HAyYHOTO METO/A MMO3HAHMS,
TO €CTh CI0c0o0a MOTY4YeHHUs TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TTIaBHBIX 33724 GU3NYECKOTr0 00pa30BaHus B CTPYKType 00IIero 00pa3oBaHMs COCTOUT
B (pOpMHUpPOBAHUH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH M MHTEpeca K HayKe y 00ydJaronuxcsl.

Wzyuenne ¢u3nkn Ha 0a30BOM YpOBHE TIPEAINOJIAraeT OBJAJCHHUE  CJCTYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTb:!

HAYYHO OOBSICHSTD SIBJICHUS,



OLICHMUBATh U IIOHHUMAThb 0COOEHHOCTH HAaY4YHOr'o MCCJICOOBAHUs; HHTCPIIPETUPOBATH JaHHBIC
n HCIIOJIB30BaTh Hay4YHBIC J0Ka3arciIbCTBa
AJId TIOJIYUCHUA BBIBOOB).

enu n3yuenus pu3uKu Ha ypoBHE OCHOBHOTO 00111er0 00pa3zoBaHus onpeaeneHsl B Konmenmuu
npenofaBanus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTeibHBIX opraHuzauusx Poccuiickoit
Qenepanuy, peamu3ylIMX OCHOBHBIE 00I1€00pa3oBaTebHbIE IMPOrPaMMbl, YTBEPKAEHHOM
pemennem Komnernn MunucrepcTBa npocsernieHus: Poccuiickoit eaepanuu (MpoToKoJI OT 3 AeKadpst
2019r.

No [TK-4BH).
Lenu u3ydeHus: GU3UKH:

npuoOpeTeHne MHTepeca M CTPEeMIICHHsI OOy4arolMXCs K HAyYHOMY H3YyYEHUIO MPHUPOJBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HaHUS U POPMHUPOBAHUE UCCIIEIOBATENHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dhopMHpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3yJbTaTa U3yueHUs OCHOB CTPOCHHSI MaTEPUH
U QyH/TaMEHTAIbHBIX 3aKOHOB (PH3HKH;

(dbopMHUpOBaHKE TIPEACTABICHUN O PO (U3MKU JJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE MPEICTABICHUI O BO3MOKHBIX cdepax Oymaymiei mpodeccHoHaNbHOM e TeTbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JIajbHEHIIeMy 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTuxkeHne 3TUX LieJei mporpaMMel o (pU3KMKE HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHMs
o0ecreynBaeTcs pelIeHueM caeIyIomuX 3a/1au:

NpUOOpEeTeHNe 3HAHUM O JTUCKPETHOM CTPOEHHM BEIIECTBAa, O MEXAaHWYECKHX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHne yMEHUH OMNHChIBaThb M OOBACHATH (U3MUECKUE SIBICHUS C UCTOJIb30BaHUEM
MOJIYYEHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEIICHUsI MPOCTEHIINX PACUETHBIX 3a7au C MCIOIb30BaHUEM (PU3NYECKUX
MoJjieJIei, TBOPUECKUX U MPAKTUKO -OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HA0JII01aTh IPUPOIHBIE SIBICHUS U BBIIOIHATH ONBITHI, TAOOpAaTOpHBIE PaOOTHI
U 3KCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCIIOIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOGHHME NpHUEMOB paboThl ¢ HMHPOpMaLued (QU3NUECKOro COAEp)KaHMs, BKIIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3MKK, aHAIU3 M KPUTUYECKOE OLIEHWBaHUE
uHpOpMaInu;

3HaKOMCTBO coO cepamMu TpoPecCHOHANbHON JesATeTbHOCTH, CBS3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusyuyenue ¢usuku (6a30BbIii ypOoBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS

orBoguTcs 238 wyacoB: B 7 kimacce — 68 wacoB (2 waca B Hemeno), B 8 kiacce — 68 acoB (2
yaca B HeJIenr0), B 9 kiacce — 102 ygaca (3 yaca B HeIenio).
[Ipemiaraemelii B mporpamme 1o (U3MKe IMepeueHb JabOpaTOPHBIX pPabOT U OIMBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MpOBEAeHHS TaOOPATOPHBIX PA0OT U ONBITOB C
y4€TOM HMHAMBHUIYAJIbHBIX OCOOEHHOCTEH O0O0ydaroluXcs, CIHMCKAa 3KCHEPUMEHTANbHBIX 3aJaHHMH,
Ipe/UlaraéMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO IK3aMeHa Mo (hU3HKe.

2.Conepxkanue 00ydeHUust

7 KjIacc



Pa3nes 1. ®usnka u e€ poJsib B NO3HAHUHU OKPY:KAKIIEro MUpPa
®usuka — Hayka o mnpupoje. SBimeHus npuponsl. PU3MUECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®dusnyeckue BeauunHbl. M3mepenue puszndeckux BennunH. Pusnueckue npuoopsl.
ITorpemnocts n3mepennii MexayHapoaHasi CUCTEMA €IMHULL

Kak ¢usuka u Japyrue ecTecTBEHHBIE HAyKH H3Y4YalOT MNpHUpoay. EcTecTBEeHHO-HAy4YHBINH METOA
MO3HAHUA: HAOJIOJICHHE, IMOCTaHOBKAa HAYYHOTO BOIPOCA, BBIIBIDKEHHE THIIOTE3, AKCHEPUMEHT IO
IIPOBEpPKE TUIOTE3, 00bICHEHHE HA0M01aeMoro sBjaeHusd. Onucanue (U3NYeCKUX SBICHUH C IOMOIIbIO
Mozenen
Jlemoncmpayuu
MexaHnuecKkue, TEIUIOBbIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBIICHMS.
®duznyeckue npudOpsl U NpoLeAypa IPSIMbIX U3MEPEHNH aHAJIOTOBBIM U LIU(PPOBBIM IIPHOOPOM.
Onvimul u 1abopamophvie pabomoi
OmnpeneneHue LEeHb 1eIeHUs Kalbl U3MEPUTENBHOr0 pudopa. M3mepenue
paCCTOSIHUH.
W3mepenue o0bEMa )XUAKOCTH U TBEpAOrO Tena. Onpenenenue
pa3MepoB MabIX TEIl.
N3mepenue temneparypsl IIPU MOMOLIM JKHJIKOCTHOIO TEPMOMETpPA M JAaT4MKa TEMIIEPaTypBhl.
[IpoBenenue nccnenoBaHus MO IPOBEPKE I'MIOTE3BI: JAIBHOCTH IOJIETA IIAPUKA, ITYLICHHOTO
TOPU30HTAIIBHO, TEM O0JIbllIE, YeM OOoJIblIe BBICOTA ITYCKA.

Paspnen 2. IleppoHayajibHbIe CBEAEHHS 0 CTPOCHUM BeleCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mephl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BELICCTBA.

JIBmkeHne uacTtull BeniecTBa. CBA3b CKOPOCTH IBMXKEHMSI YacTUI[ C TeMIeparypoil. bpoyHoBckoe
nBkenue, 1Mddysus. BzaumoseiicTBue yacTull BeIecTBa: NPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE ra3oB, KMJKOCTEH M TBEPABIX (KPUCTAIIIMYECKHUX) TEIl.
B3anMocCBA3p  MEXIy CBOMCTBAMHM BELIECTB B  pa3HbBIX AarperarHbIX COCTOSIHUSAX W HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Habmtonenue 6poyHoBckoro apuwxkenus. HaOmonenue mudpdysun.

HaOmonenue siBneHuid, OOBSACHSIOIINXCS NPUTSDKEHUEM WM OTTaJKMBaHHEM YacTHI]
BEIIECTBA

Onvimsl u 1abopamoprvie pabomoi

OrieHKa IuameTpa aToMa METOJIOM PSI0B (C UCoJIb30BaHueM (GoTorpaduii). ONbITH 10 HAOIIOICHHUIO
TETJIOBOTO PACIIUPEHHS T'a30B.

OnbITH 10 OOHAPYKEHHUIO CHCTBUS CHIT MOJICKYJIIPHOTO MPUTSKEHHS.

Paznen 3. /IBu:xeHue U B3aumMo/ieiicTBue TeJl
Mexannueckoe ABm>keHHe. PaBHOMEpHOE U HepaBHOMEpHOE BHKeHuE. CkopocTh. CpeqHss CKOPOCTh
TP HEPAaBHOMEPHOM JABWKEHUU. PacuéT myTH 1 BpEMEHH JIBUKEHUS.
SIBneHue nHepUMK. 3aKOH HHEpLIMH. B3anmoaeiicTBE Te Kak IPUUMHA U3MEHEHHSI CKOPOCTH ABUXKEHHUS
Ten. Macca kak Mepa MHEpTHOCTH Tena. IlnoTtHocTh BemecTBa. CBS3b IUIOTHOCTH € KOJUYECTBOM
MOJIEKYJ B €JMHHLIE 00bEMA BELECTBA.
Cuna xak xapakTepucTuka B3aumojeicTsus ten. Cuiia ynpyroctu U 3akoH ['yka. M3mepeHue cuiibl ¢
MOMOIUIbIO AMHAMOMETpA. SIBIIEHNE TATOTEHUS U cuila TshkecTu. Chita TSHKECTH Ha JpYTUX IaHeTax. Bec
tena. HeBecomocTs. CioskeHue cuil, HalpaBJIEHHBIX 110 OJHOH npsiMoii. PaBHoaelcTByromas cuit. Cuiia
TpeHus. TpeHue CKOJIbKEHUS U TPpEHUE NIOKOs1. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu



Hab6mronenne MexaHn4ecKoro JBMKEHUS Tena. M3aMepeHnne CKopocTr
HpHMOHHHeﬁHOFO JOBUXKCHUA. Ha6JHOI[eHI/Ie SABJICHUA I/IHepLII/II/I.

Hab6mronenne n3MeHeHust CKOpOCTH IIPH B3auMoiecTBUH Tel. CpaBHEHHE Mace 110
B3aNMMOJCHCTBUIO TEII.

CiioxeHue cuil, HallpaBJICHHBIX IO OJHOM MPSMOIA.
Onvimol u 1abopamopisie pabomsl

OnpeneneHue CKOPOCTH PaBHOMEPHOT'O JIBUKEHUS (IIApUKA B )KUIKOCTH, MOJIEIH IEKTPHUUECKOTO
aBTOMOOMJISL M TaK Jiajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IIapHKa 110 HAKJIOHHOM MJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TeNA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSHKEHUs (edopMalvy) NPYKHUHBI OT NPUIIOKEHHON
CHJIBL.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHMS OT BECA TEJIa U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, KUJAKOCTEH U ra30B
Hasnenue. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBjieHUs. JaBieHue ra3a. 3aBUCUMOCTh J1aBJICHHS
ra3a ot o0béma, Temnepatypsl. [lepenaya napneHust TBEPABIMH TeIaMH, KUJIKOCTSIMH U ra3aMu. 3aKOH
[Tackans. IlneBMaTHyeckue MaIIMHBL.  3aBHCHUMOCTh  JAaBJICHHUS OKUJIKOCTH OT  TIyOWHBL
['unpocraTuueckuii napagoke. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHu3MbI.

ATtmocdepa 3emin u atMmocdepHoe naBiaeHue. [I[puunHbI CyIIecTBOBaHUS BO3AYIIHOW O000IOYKH

3emin. Ombitr Toppuuemu. V3mepeHue aTMocgepHOro JaBieHUs. 3aBUCHUMOCTh aTMOc(hepHOro

JIABJIEHUS] OT BBICOTHI HaJ| ypoBHeM Mops. IIpuGops! 11 u3mMepeHus aTMOCHEpHOro AaBICHHUSL.
JlelicTBue KHMJIKOCTH M Ta3a Ha MOTPYyKEHHOE B HMX Telo. BelTankuparomas (apXumenoBa) CUIa.
3akon Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.

Llemoncmpayuu
3aBUCHUMOCTH JIaBJICHUS Ta3a OT TeMiiepaTypsl. [lepenaya naBieHus
AKUIKOCTBIO U TA30M.
Coobmmaromuecst CoCy/bl.
I'mppaBnuueckuit mpece
[IposiBnenue neicTBus
aTMOC(EPHOTO JTaBIICHUSI.
3aBHUCHMOCTh BBITAIKWBAIOMICH CHIJIBI OT 00BEMa MOTPYKEHHOW YacCTH Tella U TUIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.
Ycnosue TIJTABaHMS TENI.  TUIaBaHUE WIM  TIOTPY)KEHHE Tel B 3aBHCHUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH Tela U KUAKOCTH

Onvimsl u 1abopamoprvie pabomol
HccnenoBanne 3aBUCHUMOCTH Beca Tela B BoJE OT 00bEMa MOTPYKEHHOM B XKHMIKOCTb YaCTH
Tena.

OmpeneneHne BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B JKHUJKOCTD.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKHUBAKOIIEH CHIJIBL, JEUCTBYIOIIEHM Ha TEJIO B XKUIKOCTH, OT
MAacchl Tela.

OneIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO B KUAKOCTH,
0T 00bEMa MOrpyKEHHOM B KUAKOCTh YACTH Te€Ja U OT IUIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JOJKH U OIIPEAEIICHNE €€ IPy3010IbEMHOCTH.



Pa3nen S. Pabora u MOIIHOCTB. JHeprust

Mexanunyeckas paboTta. MOIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, 6J0K, HAaKIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus poruara. [Ilpumenenune
IpaBWJia paBHOBECUs pblyara K OJO0Ky. «3osoToe mpaBuioy» mMexaHuku. KIIJ[ mpocThiXx MeXaHHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusa. Kunernueckas u mnoTeHuuanbHas sHeprusi. [IpeBparnenue omHOro BHia
MEXaHUYECKOM YJHEPrUH B IPYroi. 3aKOH COXpaHEHUS YHEPTHH B MEXaHUKE.

Jlemoncmpayuu

[Iprmepsl MPOCTHIX MEXAaHU3MOB

Onvimul u 1abopamophvie pabomoi
OnpeneneHne pabOThl  CHJIBI TPEHUS TIPH PaBHOMEPHOM JBYDKEHUM TEJIA 110
TOPU30HTAILHOW TOBEPXHOCTH.

HccenenoBanue ycioBHil paBHOBECUS pblyara.

N3mepenne KIIJI HaKIIOHHOM IIJIOCKOCTH.
N3y4eHne 3aKkoHa COXpAaHEHUsI MEXaHUYECKOW DHEPTUU.

8 ki1ace
Pa3gen 6. Tem1oBble IBJIEHUA

OCHOBHBIE TTOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUU CTPOEHUs BellecTBa. Macca u pa3mepbl
ATOMOB U MOJICKYIIL. OHBITI)I, MMOATBECPIKAAIOIINEC OCHOBHBIC IMOJIOKCHUSA MOJICKyanpHO-KI/IHeTH‘ICCKOfI
TEOpUHU.
Mopnenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOro cOCTOSHMUN BemlecTBa. Kpucramiueckue u aMmopdHbie
tena. OOBsICHEHHME CBOMCTB Ta30B, KHJIKOCTEH U TBEPABIX TeI Ha OCHOBE IOJOXKEHUH
MOJICKyanpHO-KI/IHCTI/I‘IeCKOﬁ TCOpHHU. CMauuBaHHe U KallUJIISIPHBIC SIBJICHUS. TermoBoe paciiupeHuEC 1
cKatue.
Temmnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO TETNIOBOI'O ABMXKEHUS 4acTULl. BHYTpeHHss SHEprusl.
CriocoObl  M3MEHEeHMs BHYTPEHHEW »SHepruu: Temionepegaya M coBepuieHne paboTbl. Buabl
TEIUIONEepeIaut: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyYEHHE.
KonnyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMEH M TeljoBOE pPaBHOBECHUE.
VYpaBHeHue TeruioBoro 6anaHca. IlnaBieHue M OTBepAEeBaHUE KPUCTAIMUECKUX BEIIECTB. YJeNbHAs
TeroTa TutaBieHus. [lapooOpazoBanme u koHaeHcarus. Mcmapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.
Bnaxnocts Bo3ayxa.
OHeprus TOIUIMBA. Y A€IbHAs TEIJI0TA CTOPAHUS.
[Tpununs! pabote! Terosbix aBurareneit KI1/1 reroBoro neurarens. TeroBble JBUTATENN U 3aIUTa
OKpY>KaloIlen Cpeibl.
3akoH COXpPAaHCHUS U MPEBPAILICHHA DHCPIrUK B TCIVIOBBIX ITPOLECCaX.

Jlemoncmpayuu
Ha6monenue 6poyHoBckoro asuxenns. Habmonenue nuddysun.
Habmtoienue sBneHuii cMadnBaHUs U KaNWUISPHBIX siBIeHUH. HaOmonenue
TEIJIOBOTO PACHIMPEHUS TeJl.
N3menenne naBieHus ra3a npyu K3MEHEHUU 00BhEMA U HATPEBAHUH FUTH OXJIAXKICHUU.
IIpaBuna usmepenus remuneparypsl. Buast
TeIUIonepe1admn.
OxmaxkieHre Mpu COBEPIICHUH PabOTHI.
Harpesanue npu coBepiiieHuu paboThl BHEIIHUMU cuiamu. CpaBHEHHE



TEIUIOEMKOCTEH Pa3InYHbBIX BEIIECTB.
HaOmronenue kurnexus.
Habmnronenune nocTostHCTBA TEMIIEPATyphl IPH IJIaBJICHUH.

Mozenu TeIIOBBIX ABUTATEIIEN.

Onvimul u 1abopamophvie pabomol

OnsIThI 110 0OHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSLKEHNS. ONBITHI 110

BBIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJM MJIM caxapa.

OnpITHl 110 HAOJIOJEHUIO TEIJIOBOIO PACHIMPEHUS a30B, KUJIKOCTEW M TBEPIBIX TEJ

Omnpenenenue 1aBiaeHus BO3AyXa B OasIOHE MINTPHUIIA

OmnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHus U

OXJIQXKICHUS

[IpoBepka runoTespl JMHEHHOW  3aBUCUMOCTH JIJIMHBI CTOJIOMKA >KHUJKOCTU B TEPMOMETPUYECKON

TpyOKe OT TeMIepaTyphbl.
Habumronenne n3MeHeHus: BHyTpEeHHEN SHEpruu Tea B pe3yibTaTe TeIuionepeiauu U padoTsl BHEIIHUX
CHIL

HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMELIMBAHUU XOJIOAHOM U ropsiued BOJBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOMW IPU TEIIOOOMEHE C HArPETHIM
METAJIIMYECKUM LIUIMHIPOM.

Onpenenenue yaeapHOM TeMI0EMKOCTH BellecTBa. MccnenoBanue npouecca

UCIIapEHHUS.

Onpenenenne OTHOCUTENBHOM BIaXKHOCTH Bo3AyXxa. OnpenencHue yaenbHon

TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
Onektpuzanus Tel. J[Ba poja 3JIEKTpUYECKUX 3apsiioB. B3anmmonelcTBUE 3apsuKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTH CHUJTBI B3aUMOJICUCTBUS 3aPSHKEHHBIX TN OT BETUYUHBI 3apS0B U PACCTOSHHUS
MEXy TeTIaMH ).
Onektpuueckoe Tmone.  Hampsok€HHOCTH  dnekTpuyeckoro  mons. [IpuHnum — cymepro3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).
Hocurenu »snexTtpuueckux 3apsiioB. OJNEMEHTapHbIM dieKkTpuueckuil 3apsn. CTpoeHue aToma.
[TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3aps/ia.
DIIeKTPUYECKHI TOK. Y CIIOBHSI CYIIECTBOBAHUS IEKTPUIECKOTO TOKA. VICTOYHMKU MMOCTOSTHHOTO TOKA.
JleficTBHUSL DIMEKTPUYECKOTO TOKa (TEMIoBOe, XMMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKHl TOK B
JKHAKOCTSAX U ra3ax.
Onektpuueckass menb. Cuna Toka. DnekTpuyeckoe HanpspkeHue. CONpOoTHUBIEHUE MPOBOJIHUKA.
VYienpHOE compoTuBieHUE BemiecTBa. 3akoH Oma s ywyactka uenu. [locnenoBarenbHoe u
napajuieJIbHOEe COEJUHEHNE TPOBOIHUKOB.
PaGora u MomHOCTH dyekTpudeckoro Toka. 3akoH JDkoyms—JleHma. DnekTpudyeckue 1enud U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3ambikaHUe.
ITocTossaHBIe MarHUTEL. B3anMmoielicTBHE IMTOCTOSTHHBIX MAarHUTOB. MaruuTHoe nojae. MarauTHOE MoJie
3eMJIM M €ro 3HadeHue IS ku3HM Ha 3emiie. OnbIT Dpcrena.

MarsnuTtHoe moJ€ 3JIEKTPUYECKOro Toka. lIpuMeHeHHe 31eKTpOMarHUTOB B TexXHUKe. JlelcTBue
MarHUTHOTO TOJI HA MMPOBOJIHUK C TOKOM. DJIEKTPOJBHUraTeIb NOCTOSHHOIO TOKa.  Mcnonb3oBaHue
JJIEKTPOJBUTATENE B TEXHMYECKUX YCTPOMCTBAX W HAa TPAHCHIOPTE.
OnbiTel @apanes. SBinenune saekTpoMarHuTHOM WHAYKUMH. [IpaBuino JleHma. DnektporeHeparop.
CriocoObl MOJy4EHHUS AIEKTPUYECKON 3HEpPruu. ODJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.



Jlemoncmpayuu

DnekTpu3anus Tell.

JIBa posia 3NEKTPUUECKUX 3aPsAJI0B U B3aUMOJCHCTBUE 3aPSIKEHHBIX TEN. Y CTPOUCTBO U AEHCTBUE
3JEKTPOCKOIIA.

DnexTpocTaTuuecKas UHIYKIIHS.

3aKOH COXpaHEHUs EKTPUUYECKUX 3aps10B. [IpoBogHUKY 1

JTUAJIEKTPUKU.

MonenrpoBaHu€E CUIIOBBIX JMHUM 3JIEKTPUUECKOrO 1osist. MicTouHuku

IIOCTOSIHHOT'O TOKA.

JlefcTBUSI 3JEKTPUUECKOT0 TOKA. DIEKTPUUECKUM

TOK B )KUIKOCTH. ['a30BBbIi pa3psi.

N3mepenue cuibl TOKa aMIIEpPMETPOM.

N3mepenue 351eKTpruuecKoro Haps>KeHUs BOJIbTMETpoM. PeoctaTt u marasux
COIPOTUBJICHUM.

B3anMopeiicTBre MOCTOSSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTHU pa3AesIeHHs] TOJIFOCOB MarHuTa. MoienpoBanue
MAarHUTHBIX MOJE€H MOCTOSHHBIX MATHUTOB.

OnbIT Dpcrena.

MarsuTHoO€ 110j1€ TOKa. DJIEKTPOMAarHmr.

JleiicTBrE MarHUTHOTO MOJIs1 HA IPOBOJAHUK C TOKOM. DJIEKTPOJIBUTaTEIb
MIOCTOSIHHOT'O TOKaA.

UccnenoBanue sBICHUS JIEKTPOMAarHuTHOM MHAYKIMU. OnbiTel Dapajes.
3aBUCUMOCTD HAINpaBJICHUsI MHAYKLIIHOHHOTO TOKA OT YCJIOBUIN €r0 BOSHUKHOBEHHSI. DJIEKTPOT€HEPATOP
MOCTOSIHHOTO TOKA.

Onvimul u 1abopamopisie pabomoi

OnbITH 10 HAOIIOAEHUIO AIEKTPU3ALMU TeJl UHAYKIUEH U TP copUKOoCcHOBEeHUU. VccienoBanue
JENCTBUS 3JEKTPUUECKOT0 MO Ha MPOBOJHUKYU U TUAIeKTpuku. COOpka 1 mpoBepKa paboThl
JJIIEKTPUYECKOM LEU IIOCTOSHHOIO TOKA.

N3mepenue u perynupoBaHue cuiibl Toka. Mismepenue u

pPEryJaupoBaHUe HAIPSIKEHUS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO Yepes PE3UCTOP, OT COIPOTUBIICHUS
pe3UCTOpa U HAIPSKEHUs Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JIEKTPUYECKOTO COIIPOTHBIICHUS

IIPOBOJIHUKA OT €0 JUIMHBI, IIJIOIIAAU IIONEPEYHOT0 CEYEHHS U MaTepUaIa.

[IpoBepka mmpaBuia CII0KEHUS HAIIPSHKEHUH TIPU I1OCIIEN0BATEILHOM COCIMHEHUH IBYX PE3UCTOPOB.
[TpoBepka nmpaBuiIa It CUIIBI TOKA MPH MapajIeIbHOM COeAMHEHUH pe3rcTopoB. OnpeaeneHue padoThl
ANEKTPUYECKOTO TOKA, UAYILErO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH MEKTPUYECKOT0 TOKA, BBIIEIIEMON Ha pe3ucrope. MccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UYILLErO Yepe3 JIAMII0YKY,OT HAIPSKCHUS Ha HEU.

Onpenenenne KIT/[ narpeBarens.

HccenenoBanne MarHUTHOTO B3aUMOJCHCTBUS [IOCTOSIHHBIX MarHUTOB.

M3yueHne MarHUTHOTO IOJISI TOCTOSHHBIX MAarHUTOB IPH UX OOBEIMHEHUH U Pa3JICICHUU.
HccenenoBanue qeNCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIbI B3aMMOJEHCTBUSA KaTYIIKU C
TOKOM U MarHuTa OT CHJIbl TOKA U HAIIpaBJICHUs TOKA B KaTYIIKE.

N3ydenue nelicTBUS MarHUTHOTO 110JI HA TPOBOAHMK ¢ TOKOM. KoHCTpyHpoBaHue



Y U3y4eHue paboThl SJICKTPOIBUTATETIS.

Namepenne K1 anekTpoaBuraTeibHON yCTAaHOBKHU.

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHAYKIIUU: UCCIIEI0BAHNE U3MEHEHUN 3HAUCHUS
Y HaIlpaBJIEHUS UHIYKIIMOHHOTO TOKa.

9 kjaacc

Pa3nen 8. Mexanuueckue siBJIeHHS

Mexanundeckoe nBuxeHue. MartepuanbHas Touka. CucteMa orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBW>KEHUA. PaBHOMepHOE NpsMOJIMHENWHOE ABWXKeHUe. HepaBHOMEpHOE MNpPSIMOJIMHEWHOE JIBUKEHUE.
CpeI[HSISI 1 MTHOBCHHAasA CKOpOCTB TCJ1a HpI/I HepaBHOMepHOM JOBUXXCHUN.

Yckopenue. PaBHOyckopeHHOE TpsMonuHetHOe nBmkeHne. CBOOOIHOE MajicHuE.

Onbitsl [Nanuies.

PaBHOMepHOEe nBWKeHME 1O OKpykHOcTH. Ilepuon u wacrora oOparieHus.

JIunelinas u yrinoBasi ckopoctu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBeii 3akoH HprotoHa. Bropoy 3akoH Herotona. Tperuii 3akoH Herotona.

[IpuHIUI Cynepno3unuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHsI CKOJBXKEHUS, CUJla TPEHUs MOKOs, ApYyrue
BH/IbI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEHUE CBOOOAHOIO MajeHus. JBukeHue miaHeT
Bokpyr CousHua. [lepBas kocmuueckas ckopoctb. HeBecoMOCTh U neperpy3Ku.

PaBHOBecue MmarepuanbHOil Touku. AOcomoTHO TBEpHoe Teno. PaBHoOBecue TBEpAOro Tenma ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tena. M3menenne ummynbca. MMmynbe cuiibl. 3aKOH cCOXpaHEHMsI UMIyjbca. PeakTnBHOE
JBIKEHUE.

Mexannueckasi pabota 1 MOIITHOCTb. PaboTa cui TskecTH, ynpyrocty, TpeHust. CBsi3b SHEpTUH U pabOTHI.
[TorenumanpHas sHEPrUs TENA, MOAHATOrO HAJl TOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas SHEprus CKaTon
npyxuHbl. Kunernmdeckass sHeprusa. Teopema 0 KHHETMYECKOM OSHEPrHMHU. 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPTUU.

Jlemoncmpayuu

Hab6mronenne MmexaHnueckoro ABUKEHUS TeJIa OTHOCUTEIBLHO PA3HbBIX TEJT OTCUETA.

CpaBHeHHE MyTeW U TPACKTOPUIA BMKEHUS OJTHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO PAa3HbIX TEJI OTCUETA.

N3mepenne ckopocT U yCKOpEHHUs TPSIMOJIMHEMHOT O IBMKEeHUs. VccrenoBanre Mpu3HakoB

PaBHOYCKOPEHHOTO JIBFKCHHSI.

Habmtoienue nBu>keHus Tema 1o OKPY>KHOCTH.

Hab6monenue MEXaHHUYECKHUX SIBIIGHUH,  TIPOUCXOJISIINX B cucrteMe  OTcuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHHH OTHOCHTEIHHO KaOWHETa (hPU3HKH.

3aBUCHMOCTh YCKOPEHHSI T€Ja OT MacChl Tella U ACHCTBYIOIIEH Ha Hero cuiibl. HaOmmroeHre paBeHCTBa

CWJI TIPU B3aUMOJICHCTBUU TEII.

N3menenune Beca Tena npu yCKOpeHHOM ABMxkeHuu. [lepenaua

HMMITYJIbCA TIPU B3aUMOJICHCTBUU TEJ.

[IpeoOpazoBanms SHEPTHH TTPU B3aUMOCHCTBUH TEI.

CoxpaHeHue UMITyJIbca MIPU HEYITPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITYJIbca TPH a0COJIFOTHO YIIPYTroM B3auMoaeicTuu. Habmonenne

PEaKTUBHOTO JABUKECHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPTHH TTPH CBOOOTHOM T/ ICHUH.

Coxpanenue MEXaHUIECKOU SHEPrUM  TPU  JABUKEHUU TeJa IOo4 JEUCTBHEM

IIPY>KUHBIL.



Onvimsl u 1abopamoprvie pabomol

KoHcTpynpoBanue TpakTa Uil pa3sroHa U JajJbHEHIIEro paBHOMEPHOT'O IBHYKEHUS IIapHUKa UM TEJIEKKH.
Omnpenenenue cpeiHell CKOPOCTH CKOJIBXKEHHMA Opycka WM JABIDKEHHS LIapuKa IO HAKIOHHOH
IIJIOCKOCTH.

Omnpenenenne ycKOpeHUs Tejla IIPU PABHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBHCHMOCTH HYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBIDKEHHM 0€3 HaudalbHOU
CKOPOCTH.

ITpoBepka rumoTessl: €Ciiy IPU PAaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJbHON CKOPOCTH ITyTH OTHOCSTCSA
KAaK psii HEUETHBIX YHCET, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

I/ICCJICZ[OBaHI/Ie 3aBUCUMOCTH CHJIbI TpeHI/ISI CKOJIB)KCHHUA OT CHIIBI HOpMaHBHOFO JaBJICHUSL.
Omnpenenenre K03 UIIMESHTA TPEHUS CKOIBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenue paboOTBl  CcWIbl  TpEHUs  NpPU  PAaBHOMEPHOM JBIDKECHUN Tena
10 TOPU30HTAIBHOM TOBEPXHOCTH.

Omnpenenenre pabOTHl CHIBI YIIPYTOCTH MPH MOABEME TPy3a C MCIOIH30BAHUEM HETOABUKHOTO U
MOABHUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs YJHEPTUH.

Paznen 9. Mexanuveckue Kojie0aHUsI U BOJIHbBI
KonebarenbHoe amxenne. OCHOBHbIE XapaKTEPUCTUKK KOJIECOAHMIA: MEPUOJI, YaCTOTA, aMIUIUTY/A.
Matematuueckuil 1 py>KUHHBIA MasTHUKU. [IpeBpalienue sHepruu npu KouedaTeIbHOM JIBUKEHUH.
3aryxatomue konebanus. BeiHyxaeHHbie koneOanus. Pezonanc. Mexannueckue BoJiHbI. CBOMCTBA
MexaHW4YecKux BOJH. [IpomonpHble M mToNepedyHble BOJHBI. J[IMHA BONHBI U CKOpPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHbI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.
3Byk. ['pomMKOCTb 3BYyKa U BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu

Habmtoienue xonebanuii Ten noa AeMcTBUEM CHIIBI TSXKECTH U CUITBI yripyroct. Habmoienue
Kos1e0aHui Tpy3a Ha HUTH U Ha IPYXKHUHE.

Habntoienue BeIHYX/IEHHBIX Kosie0aHuil 1 pe3oHaHca. PacipocTpaneHue npo10IbHbBIX U
norepeyHbIX BOJH (Ha Mojienu). Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKUI pe30HaHC.

Onvimul u 1abopamophvie pabomsi

Omnpenenenne 4acTOTHI U EpHOa KoiebaHui MaTeMaTHyeckoro MasiTHuKa. OnpesieseHne 4acToThl U
nepuoja KojaebaHui mpyKMHHOro MasiTHUKa VMccrieqoBanne 3aBUCUMOCTH Tepuojia KosieOaHui
IMOABCIICHHOI'O K HUTHU TI'py3a
OT MJIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH nepuosna  KosebaHuit MIPYXUHHOTO MasTHUKA
OT Macchl Ipys3a.
[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUi rpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl rpysa.
OnbIThl, J€MOHCTPHUPYIOIUE 3aBUCUMOCTh nepuojia KonebaHun HPY>KUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 *KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOTHOTO A ICHHUS.



Paznen 10. BJIeKTIJOMaFHI/ITHOG moJie M1 3JICKTPOMATHUTHBIC BOJIHBI

ONEKTPOMAarHUTHOE ToJIe. ONEeKTpOMarHUTHBIE BOJIHBI. CaoiictBa
QJICKTPOMArHuTHBIX BOJIH. Ixama SJICKTPOMArHuTHBIX BOJIH. Hcnons3oBanue
SJICKTPOMArHuTHBIX BOJIH IJIA COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBbIE CBONCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMArHMTHHIX BOJIH. BoJIHOBBIE

CBOICTBA CBETA.

Onvimsl u 1abopamoprvie pabomol

N3ydenue cBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBEI€E SIBJICHUSA

JlyueBass mopens cBera. Mcrounuku cBeta. lIpsmonuHeiiHoe pacmpocTpaHeHHE CBeTa. 3aTMEHUs
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaXeHUs CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHus cBera. [lonHoe BHYTpeHHee OTpakKeHHE CBETa.
Hcnonp3o0BaHme MOJHOTO BHYTPCHHEI'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAAX.

Jlunza. Xop nyueit B nunze. OnTudeckas cucrema ¢oTtoarimnapara, MUKpOCKOIa U Teneckorna. ['1a3 kak
ONTHYECKask cucTeMa. bIn30pyKoCTh U 1aTbHO30PKOCTb.

Paznosxxenue 6enoro ceta B ciekTp. OnbiThl HetoToHa. CriokeHue CeKTpaibHBIX 1IBETOB. Jlucnepcust
CBETa.

Lemoncmpayuu

IIpsimonuHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenune u3o0pakeHuH B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomiienue cBera.

OnTHyeckuil CBETOBO.

Xon nydeit B cobuparouieit TuH3e.

Xox JTydeil B pacCENBAIOIIEH JIUH3E.

[Tonyuenune n3o0paskeHU ¢ TOMOIIBIO JIMH3.

[Tpunun aeicTBus oroanmnapara, MUKpOCKOIa U Teneckona. Mojens riasa.
Paznoxenue 0enoro cBeTa B CHEKTP.

[Tonyuenue Genoro cBeTa Mpu CIOKEHUU CBETa Pa3HbIX 1IBETOB.

Onvimol u 1abopamopisie pabomsi

HccnenoBanue 3aBUCIMOCTH yTIIa OTPayKEHHS CBETOBOTO JTyda OT yriia majaeHus. MzyueHue
XapaKTePUCTHK M300pakeHUs MpeIMeTa B TNIOCKOM 3epKalle.

HccenenoBanue 3aBUCUMOCTH YIUIA IIPEJIOMIIEHUS. CBETOBOIO JIy4da OT YIUIA [TaJICHUs HA TPAHULE «BO3AYX—
CTEKIIOY.

[Tonyuenune n300paxxeHU# ¢ TOMOIIBIO COOMPAOIICH JTMH3BI.

Omnpenenenre (GOKYCHOTO pPACCTOSIHHSI W ONTHUYECKOW CHIIBI coOmparomieil auH3bl. OMNBITHL TI0



Pa3JI0KCHUTO Oeoro ceera B CIICKTD.
OnbITH IO BOCIIpHUATHUIO OIBE€TA TPCIMETOB IIPU UX Ha6HIOII€HI/II/I 4Cpe3 IBCTOBLIC (I)I/IJIBprI.

Paznen 12. KpantoBbIe IBJIeHUSA

Omnbitel  Pesepdopna u muaHerapHas Mozaenb aroma. Mogenb aroma bopa.

Hcnyckanue u nornomeHue ceera atoMoM. KBaHTsl. JIMHEWYaThIE CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, OeTa- U ramma-u3nyderus. CTpoeHre aToMHOTO sapa. HykiioHHas Mozensb
aTOMHOTO sapa. M3oronsl. PagnoaktusHele npespamenus. [lepuon nomypacnana aTOMHBIX S1€ED.
SnepHble peakiny. 3aKOHBI COXPAHEHHUS 3apsI0BOT0 U MACCOBOI'0 YHCEI. DHEPIHsl CBSI3U ATOMHBIX SJIED.
Cas13b Macchl ¥ 3Hepruu. Peakuuu cuntesa u aenenusd aaep. Mcrounuku sneprun CosHia v 3BE31.
Snepnas sHepreruka. JlecTBUs paiMOAaKTUBHBIX U3JIy4YEHUH HA )KUBbIE OPraHU3MBI.

Jlemoncmpayuu

CriekTpsl u31y4eHus 1 norsiouieHus. CnekTpbl

pa3IMYHBIX ra3oB.

CrexTp Bogopoa.

Habnronenue tpexoB B kamepe Buibcona. Pabora cu€rumka
MOHU3HUPYIOLIUX U3JTy4YECHUHN.

Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Onvimul u 1abopamophvie pabomsi
Habmroienne CrijionTHbIX U THHEHYAThIX CIIEKTPOB U3TyYCHHUS.
HccnenoBanne TPEKOB: HM3MEpPEHUE SHEPTrUU YACTHIBI MO TOPMO3HOMY MyTH (10 hoTorpadusim).

N3mepenne paguoakTUBHOTO (PoHA.

IMoBTOPHUTENBHO-00001AIOIMI MOTYJIb

[ToBTOpUTENBHO-0000IIAIOIINI  MOJYJIb TpPEAHA3HAYEH I CUCTEMaTH3aluu HW  000OIIeHUs
IPEIMETHOTO COJEp)KaHUS U ONbITa JAEATENbHOCTH, MPUOOPETEHHOrO NpU M3YyYEHHH BCEro Kypca
¢u3uKn, a TaKkKe I TOATOTOBKA K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy 1Mo (hu3mke uis
00yyYaroImuxcs, BHIOPABIINX 3TOT YUE€OHBIH MpeMeT.
[Tpu u3yyeHHH JAHHOTO MOJIYJS PEATNU3YIOTCS U CUCTEMATH3UPYIOTCS BUABI JIEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYNBACTCS JOCTIKEHHE MPEIMETHBIX  METANPEIMETHBIX ITUIAHUPYEMBIX pPEe3YJIbTaTOB
oO0y4deHHs, (OPMHPYETCS E€CTECTBEHHO-HAyYHasi TPAaMOTHOCTh: OCBOCHHE HAayYHBIX METO/IOB
UCCIIEIOBAHMS IBICHUN MPUPOJIBI U TEXHUKH, OBJIAIEHUE YMEHUSAMHU OOBSICHATH (PU3NUECKUE SBICHUS,

[IPUMEHSS [I0JIy4YEHHBIE 3HAHUs], pelIaTh 3aa41, B TOM YHCJIe KAUECTBEHHBIE U DKCIICPUMEHTAJIbHBIE.
[IpyHIMIIHATBEHO JAESATENBHOCTHBIM XapaKTep JAaHHOTO pas3fena peanu3yercss 3a CYET TOro, 4To
o6yqa}omnecs1 BBITIOJIHAIOT 3aaHWA, B KOTOPBIX UM IMMPEAIaracTcs:

Ha OCHOBE€ IIOJIYYCHHBIX 3HAaHUHN pacio3dHaBaTb W HAY4YHO OOBICHSTH (1)H3PI‘—I€CKI/IG SBJICHUSI B
OKpPY’KaroLLEeH IIPUPOJIE U TOBCEAHEBHOM KU3HU;

HCIOJIb30BaTh HAYUYHBLIC MCTOJbLI HMCCICAOBAHUA (I)I/I3I/I‘I€CKI/IX 5IBJI€HI/II‘/JI, B TOM YHCJIC JIsI HOPOBCPKU
TUIIOTE3 U MOJy4YEHHUS] TEOPETUYECKUX BBIBOZIOB;

O0OBACHATH Hay4YHBIC OCHOBBI Hanbosee BaXKHBIX [[OCTI/I)KCHPIFI COBPCMCHHBIX TGXHOHOFHfI, Harpumcep,
MPAKTUYCCKOr'0 MCIIOJIb30BaAHUSA PA3JIMYHBIX MCTOYHHKOB SHCPIrUHM HA OCHOBC 3aKOHA IMPCBpALICHUA U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPIHU.



INMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenne ¢u3nku Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HAIIPABICHO HA JOCTHUXKECHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDI

B pesynbTare u3ydenus (UMK Ha YpOBHE OCHOBHOI'O OOILEro 00pa3oBaHHUA y 00y4aromierocs
OyayT cOpMHUPOBaHBI CIIEYIOIINE JIMYHOCTHBIE PE3yIbTaThl B YACTH:

1)maTpMoTHYecKOro BOCIIMTAHUS:
MPOSIBJICHWE WHTEpeca K HMCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOHN (PH3MUECKON HAYKH;
LIEHHOCTHOE OTHOLIEHHUE K IOCTUKEHUSAM POCCUMCKUX YUEHBIX (PU3HUKOB;

2)rpa>wlaﬂc1<0r0 U TYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:
TOTOBHOCTL K aAKTHBHOMY YYaCTUIO B 06CY)I(I[€HI/II/I O6IJ.I€CTBCHHO—3H8_‘II/IMBIX 1 3THYCCKHX
HpO6JI€M, CBsA3aHHBIX C IMPAKTHUYCCKUM IIPUMCHCHHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;

OCO3HAHHUEC BAXKHOCTH MOPAJIbHO 3TUYCCKUX NIPUHIOHUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3)3cTeTH4eCKOro BOCIIUTAHNS
BOCIIPHSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHHYHOTO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4)IIeHHOCTH HAYYHOI'0 MIO3HAHUS:
OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOIO MHCTPYMEHTa IMO3HAHMUSI MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAXKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
pa3BUTHE HAYYHOH JTH0003HATENLHOCTH, HHTEPECA K UCCIIET0BATEIbCKON EITEIbHOCTH;
S)dopmupoBanus KyJbTYPbl 310POBbSI H IMOLMOHATBHOI0 0JIATONIOTY UM
OCO3HaHHE LIEHHOCTU 0e30MmacHoro o0pas3a *K13HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpPE, BAXKHOCTH
npaBui 0€30MacHOrO IMOBEACHUS Ha TpPaAHCIOpTE, Ha JOpPOrax, ¢ 3JEKTPUUYECKUM M TEIIOBBIM
000py/10BaHUEM B JIOMAIIHHUX YCIOBUSIX;
c(OpMUPOBAHHOCTh HaBbIKAa PeQUIEKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro K€ IpaBa y
JIPYroro 4eaoBeKa;
6)rpynoBoro BocnuTanus:
AaKTHBHOE y4acTHe B PELIEHUH NMPAKTUYECKUX 3a/1a4 (B paMKaxX ceMbH, 00pa30BaTeIbHON OpraHU3alHH,
ropojia, Kpasl) TE€XHOJOTMYECKOM M COLHMAIbHOM HaNpaBlIE€HHOCTH, TPEOYIOUIMX B TOM 4YHCIE U
(bu3nUecKrux 3HaHUMH;
MHTEpEC K MPAKTHUECKOMY U3yUeHHIO Tpodeccrii, CBA3aHHBIX ¢ (PH3UKOM;

7)3K0JIOTNYeCKOr0 BOCIIUTAHMS:
OpUEHTAIMS Ha PUMEHEeHNE (DU3NYECKUX 3HAHUN TSI PEIICHUS 3a71a4 B 00JIaCTH OKPYXKAIOIICH Cpebl,
IJIAaHUPOBAHUA ITOCTYIIKOB M OUCHKH UX BO3MOXKHBIX HOCJ'IG)ICTBI/Iﬁ JJISL 0pr>1<a10111e171 CpCabl;
OCO3HaHUE TI00aTBFHOTO XapaKTepa YKOJIOTHUECKUX TPOOIIEM U TyTel UX PEIICHNUS;

8)amanTanum K U3MEHSIOIMMCH YCJIOBHAM COLMAJIBHON U MPUPOAHOM CPeAbI:
NOoTpeOHOCTh BO B3aUMOJCHCTBUM IIPU BBINOJIHEHUM MCCIEIOBAHUN U IPOEKTOB (PU3MUECKON
HAIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY Y 3HAHUSM IPYIHX;
HIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO NESATENbHOCTh;  MOTPEOHOCTH B
(bopMHpPOBaHNUY HOBBIX 3HAHUH, B TOM YHclie (POPMYITHPOBATH UIICH,

IOHATHUSA, TUIIOTC3bI O (1)I/I3I/I‘-IGCKI/IX 00BEeKTax U SABJICHUAX,



0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

IUTAHUPOBAHHE CBOETO pA3BUTUS B MPHOOPETEHWH HOBBIX (U3MYECKMX 3HAHUN; CTpPEeMIICHHE
aHAJIM3UPOBaTh M BBIABIATH B3aMMOCBSI3M IIPUPOIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3MUECKHX 3HAHUIL,

OLIEHKA CBOUX JCHCTBUH C Y4€TOM BIMSHHSA Ha OKPYKAIOLIYI0 Cpeay, BO3MOXHBIX TIJIOOATBHBIX
OCJIEOCTBHUI.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHsI mporpaMMmbl Mo (U3MKE Ha YpOBHE OCHOBHOIO 00IIero oopazoBaHus Yy
oOydaromierocss  Oynyr  chopmupoBaHbl  MeETanmpeaMETHBIC pe3yNbTaThl,  BKJIIOYAIOIINE
NIO3HABATEJbHBIC YHUBEPCAIbHBIC Y4eOHbIE NECTBHS, KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC yIeOHBIC
NEHCTBUS, pETYJISATHBHBIC YHUBEPCATbHBIC YUCOHBIC JICHCTBHS.

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YuyeOHbIE [1eiiCTBHA
Ba3oBble jlornueckue 1eicTBUA:

BBISIBJSITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TPH3HAKA OOBEKTOB (SBJICHMIA);  yCTaHABJIMBAThH
CYIICCTBEHHBI  MpH3HAK  KiIacCH(PUKAIMHM,  OCHOBAHHUS
JUTsE 000OIIEHUS U CPAaBHEHMUS,
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBbIX (pakTax, TaHHBIX M HAOJIOJCHUSIX,
OTHOCSIIUXCS K (PU3NICCKUM SIBIICHUSM;
BBISIBJISITH IPUYMHHO -CJICACTBCHHBIC CBSI3M NP N3YYSHUU (PU3MUYECKUX SBJICHUI M POLIECCOB, JeNaTh
BBIBOJIBI C UCIIOJIb30BAHUEM JICYKTHBHBIX U WHAYKTUBHBIX YMO3aKIIOUYCHH, BBIIBUTATh THIIOTE3bI O
B3aUMOCBSI35X (PM3MUYCCKUX BEITUYNH;
CaMOCTOSTENIFHO BHIOMpATh CIOCO0 pelieHus ydeOHoH (uindeckoil 3aqaun (CpaBHEHHE HECKOJIBKUX
BapUAHTOB pEIICHUs, BBIOOp Hambojee MOJAXOMAIIEr0 C YYETOM CaMOCTOSITETIBHO BBIICIICHHBIX
KPUTEPUEB).

Bba3oBble ncciienoBarebCKHe IeicTBUS:

HCIOJIb30BaTh BONPOCHl KAaK HCCIEAOBATEIbCKUNH HWHCTPYMEHT I[IO3HAHUS; IPOBOIUTH 1o
CaMOCTOSITENIbHO COCTABJIIEGHHOMY IUIaHY OIIBIT, HECJIOXKHbII

¢u3nyeckuif HKCHEPUMEHT, HeOOoJNbIIoe HcciaeoBaHue (U3UYECKOrO SBJICHHUS; OLCHUWBaTh Ha
MPUMEHUMOCTb U JIOCTOBEPHOCTH HH(OPMALIUIO, TIOIYYEHHYIO B X0O/1€

MCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYIUPOBATh 000OIIEHNS U BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHOTO HaOIIOIEHUS,
OTIbITA, UCCIIEIOBAHMUS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHeillee pa3BUTHE (U3MUECKHUX IPOLIECCOB, a TAK)KE BBIABUIATH
MPENOI0KEHNUsT 00 WX Pa3BUTHM B HOBBIX YCIOBHSX M KOHTEKCTaXx.

Padora ¢ nndopmanmeii:
OPUMEHATh  pa3UYHbIe  METOJbl, HMHCTPYMEHTHl W  3ampoChl IpU  TOHCKEe M 0TOOpe
UH(OPMALIUU WU TAaHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3nYecKoi 3a1auu;
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALMIO PA3IMUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;



CaMOCTOSITENIHO BBIOMpAaTh ONTHUMAaJbHYIO (hopMy mpeacTaBieHHs MHGOPMAIMH M WILIIOCTPHUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMi, HHOM rpaduKoi 1 X KOMOMHALIUAMU

KomMMyHukaTUBHBIE YHUBepCaJbHble y4eOHbIE NelCTBHS:
B X0Jle¢ OOCYXJICHUS y4eOHOro Marepualia, pe3ysbTaToB J1a00paTOPHBIX PadOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBbI U BHICKA3bIBaTh WJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a9H U
noJyIep KaHue OJ1aroenareIbHOCTH OOIICHUS,
COIIOCTABJISITh CBOM CYXICHUS C CYXICHUSMH APYTHX YUYACTHUKOB JUANIOra, OOHAPYKHUBATh pa3inyue
U CXOJICTBO TIO3HIINH;

BBIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
NyOIMYHO TIPEICTABISATh PE3YJAbTAaThl BBIMOTHEHHOTO (U3WYECKOTO OMbITa (IKCIEPUMEHTA,
MCCJICIOBAHMSI, IPOEKTA).

MOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U MHAMBHIYaIbHON PabOTHI NpU  pEIICHUU

KOHKpETHOU (hr3nuecKoil mpoOIembl;

NPUHUMATh 1M COBMECTHOW JESITeIbHOCTH, OPTaHW30BBIBATH JCUCTBUS MO €€ JOCTHKCHHIO:
pacnpeneNsaTh poiiu, 00CYXAaTh MPOIECCHl H PE3YJIbTaThl COBMECTHOW pabOThI, 0000mMaTh MHEHUS
HECKOJILKHX JIIOJICH;

BBITMIOJHATH CBOIO 4YacTh pabOThI, JOCTUTasi KAueCTBEHHOTO pe3ysbTara MO CBOEMY HAIPaBIICHUIO U
KOOPJAMHUPYSI CBOU ACHCTBUSI C APYTUMHU YICHAMHU KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJa B OOMMHA TPOAYKT IO KPUTEPUSM, CAMOCTOSTEILHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHMBepcaJIbHblIe y4eOHbIC NeiCTBUS

Camoopranmsanus:
BBISABIIATH MpPOOJIEMBl B JKM3HEHHBIX M Y4€OHBIX CHTyallMsiX, TpPeOYIOUIMX AJS PELICHUs
(bu3nyeCKuX 3HAHMIA;
OpPUEHTUPOBATHCS B PAIUYHBIX MOAX0AAX NIPUHATHS pelIeHUH (MHAUBUYyaTIbHOE, IPUHITHE PEILICHUS
B IpyIMIie, IPUHITHE PELIEHUN TPYIIOi);
CaMOCTOSITEJIbHO COCTaBJISATh alTOPUTM pelIeHUs (PU3MYecKOM 3ajjaud WIM IUIaHA HCCIEIO0BaHMS C
Y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeiJiaraeMble
BApUAHTHI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, YMOMOHAIbHBIN HHTEJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MpeUIaraTh IjiaH €€ N3MEHEHUS;

OOBSICHAT TPUYMHBI JIOCTHXKEHUS (HEIOCTHUIKEHHUs) Ppe3yJbTaToB JesITEIbHOCTH, IaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTB KOPPEKTHBBI B JIEITEILHOCTH (B TOM YHCIIE B XOJ] BBIITOJHEHHS (PU3UUECKOT0 HCCIIeI0OBAHUS UITH
NIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBLIMXCS CUTYaIMil, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YIbTATA LEIH U YCIOBHUSIM.

CraBuTth ce0s Ha MeECTO JPYroro 4eyloBeKa B XOJA€ CIOpa WIM JAMCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.

[Ipu3naBate cBOE NpaBO Ha OMIMOKY NpH pPELUIEHUHM (QU3MUECKUX 3a/]ad WM B yTBEPXKACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPAaBO APYroro.



INPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenusi B 7 KJjacce MpeIMETHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXKaThb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:
UCTIOJIb30BaTh MOHATUSA: (U3UYECKUE U XUMHUYECKUE SBICHUS, HAONIOJCHHE, SKCIIEPUMEHT, MOJEIb,
TUIOTEe3a, €IWHUIBl (U3WYECKUX BEJIMYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSHHUS BEIIECTBA
(TBEpHoe, KHUAKOE, ra3z000pa3HOe), MEXaHWYECKOE JBIKEHHE (pPaBHOMEpHOE, HEpaBHOMEpPHOE,
NpsIMOJIMHEHHOE), TpaeKTopus, paBHOJAEHCTByromas cui, aedopmanust (ympyras, [JlacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;
pa3nuuath sBieHus (aud@ys3us, TEIIOBOE IABUKEHHME YaCTHUI[ BELIECTBA, PABHOMEPHOE JBUKEHHE,
HEPABHOMEPHOE JIBUKEHUE, NHEPLIMSI, B3aUMOAECHCTBUE TEJl, pABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON
OCBIO BpallleHHs, Ieperavya JaBICHUS TBEPABIMU TelaMH, >KUAKOCTIMH M Tra3aMu, arMochepHoe
JlaBJICHUE, TJIaBaHUE TeJ, IPEBPAIICHUS MEXAHUYECKOM 3HEpPruM) IO ONMCAHMIO UX XapaKTEpHbIX
CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIONINX JaHHOE (PU3NIECKOE SIBICHHE;
pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (U3WYECKUX SIBJICHUH B OKPYKAIOIMIEM MHUpPE, B TOM YHCIE
(dbusnuecKue BICHUS B IPUPO/IC: IPUMEPHI IBHKEHUS C PA3INIHBIMU

CKOPOCTSIMH B JKHBOW M HEXHBOW NPHUPOJIC, NEHCTBUE CWIJIBI TPCHHS B TPHPOJIC W TEXHUKE, BIHSTHHC
aTMOC(EpPHOro JaBJICHHS Ha >KMBOM OpraHW3M, IUIABaHHWE PHIO, pblYard B TeJe YEJIIOBEKa, IPH 3TOM
MEePEeBOUTh MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(hUBUYECKUX SBJICHUN;
OIHCHIBATh U3YUYCHHBIE CBOMCTBA Te U (PU3NUECKHE SIBICHHS, UCIIOIB3Ysl (PU3HUeCKHUe BEIMYUHBI (Macca,
00BEM, TIIOTHOCTH BEUIECTBA, BPEMS, ITYTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHIIA YIIPYTOCTH, CUJIA TSKECTH,
BEC Teja, CUjla TPEHWs, JaBlieHuWe (TBEPAOro Tena, >XUIAKOCTH, Ta3a), BHITAIKUBAIONIAS CHIIA,
MeXaHW4ecKas padoTa, MOIIMHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KOI(PQUIIMEHT MOJE3HOTO JEUCTBUS
MEXaHU3MOB, KHHETHYECKass M TOTEHIUaIbHAs HHEPrus), MPH OMUCAHWU TPABUIHHO TPAKTOBAThH
(UBUYECKUN CMBICT HMCIOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IWHUIIBI (DU3UUECKUX BEITUYHH,
HaxoJUTh (HOPMYJIBI, CBA3BIBAIONINE TaHHYIO (PM3UYECKYIO BEJIMUMHY C IPYTUMH BEIMYUHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIMUMH;
XapaKTepU30BaTh CBOMCTBA TN, PU3NUECKUE SIBICHUS U MPOIECCHI, UCIIOIB3Ys MPABHIIA CIOKEHUS CHJIT
(Bmonb omHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmeza, MpaBUIO PaBHOBECHS phluara
(6110Ka), «30J710TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS MEXaHMYECKOI YHEPTUH, IPU STOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMMCBHIBATH €0 MAaTEMAaTHUECKOE BBIPAKECHUE;
OOBSCHATH (DHM3MUECKUE SIBIICHHUS, MPOIECCHl U CBOWCTBA TN, B TOM YHCII€ U B KOHTEKCTE CHUTYaIuil
MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHe W3 1—2 JOTMYEeCKHX IIaroB ¢ Onopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH,
(bu3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemiats pacu€THbIe 3a7a4u B 1—2 NeHCTBUS, UCTIONB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NIECKIE
BEJIMYMHBI: HA OCHOBE aHAN3a YCIOBHUSA 33aUH 3alMChIBATh KPATKOE YCIOBHE, TIOJICTABIATH (pU3HNUecKue
BEJIMYUHBI B (POpPMYJIBI M TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC NaHHBIC, HEOOXOIUMBIC IS
perieHus 3a/1a4, OIICHUBATh PEATUCTHYHOCTD MTOJTYYeHHOU (PU3NUECKON BETUINHBI,
pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEUIUTh MPHU MOMOIIN (HU3NYECKUX METOJIOB, B OMHUCAHHUH
WCCJICIOBAHMSI BBIIEISTH IPOBEPSIeMOe MPEANONIOKEHHE (TUTIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTYYCHHBIA pe3yIbTaT, HAXOIUTh OITMOKHU B X0JI€ OTBITA, JCJIaTh BHIBOJIBI TI0 €r0 Pe3yIbTaTaMm;
MPOBOJIUTH OMBITHI 1O HAOMIOACHUI0 (U3UYECKUX SBJICHUA WM (DU3NIECKUX CBOMCTB TEII:
bopMyIMpOBaTh  TMPOBEpPSIEMBbIC  TPEANOJIOKEHUs, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py/IoBaHusl, 3alMChIBaTh XOJ ONBITa U (POPMYITUPOBATH BBHIBOJBI; BHIMOIHATH MPSIMbBIE U3MEPCHHS
paccTosiHusA, BpEMEHH, MacChl Tella, 00bEMa, CHUITBI
U TeMIiepaTypbl C HCIIOIH30BAaHUEM aHAJIOTOBBIX U IMUGPOBBIX MPHUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPCHHU;



MIPOBOJIUTH UCCIICOBAHKE 3aBUCUMOCTH OJTHOM (PH3NUYECKON BETMYHMHBI OT IPYTOM C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU MYTH PABHOMEPHO JIBUXKYILETOCS

TCJIa OT BPECMCHU [ABUKCHHA TCJIAd, CHUJIBI TPCHHA CKOJIBKCHHA OT BCCa TCJId, KA4CCTBa O6pa60TKI/I
IIOBEPXHOCTEH TE€JI M HE3aBUCUMOCTU CUJIBI TPEHMs OT ILIOIAAW COIPUKOCHOBEHUS TEJN, CHJIbI
YIPYTrOCTH OT yJUIMHEHUsI NPYKHUHbI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMa NOrpyKEHHOM YacTu Tena u
OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH TeJIa, OT INTyOHHBI, HA KOTOPYO MOTPY>KEHO
TEJO, YCIIOBUH TJIABAHUSI TEJ, YCIOBUN PaBHOBECHS pblyara U OJIOKOB, yUaCTBOBATh B INIAHUPOBAHUU
y4e0HOro HCCIeA0BaHUs, COOMPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIENYs MPEIJIOKEHHOMY
IIaHy, (UKCHPOBATh PE3YNbTATHI MOJYYEHHOW 3aBHCHMOCTH (PU3MYECKHX BEIMYUH B BUJC
MMPCAJIOKCHHBIX TaGJII/II_I u I‘pa(bI/IKOB, ACJIaTb BBIBOJBI ITO PC3yJibTaTaM UCCIICAOBAHUSA;
MMPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/ILIGCKI/IX BCJIMYHUH (HJIOTHOCTB BCIICCTBA X KUJAKOCTH U TBépIIOFO
TeNa, CWIa TPEHUs CKOJIBKEHUS, NABICHUE BO3[yXa, BbITAIKMBAIOUIAs CHUJA, ACHCTBYIOLIAs Ha
HOrpyKEHHOE B KHUJIKOCTh T€JI0, KO3()PUINEHT MONEe3HOro JeHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs
IPEI0KEHHON MHCTPYKIMK: IPU BBIIIOJHEHUH U3MEPEHHUH cOOMpPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL;
co0uro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHHEM;
yKa3bIBaTh MPUHIIUIIBI ICHCTBUS MPHOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
cooOuiaromecs cocyibl, 6apoMeTp, pbluar, MoABUKHBIN U HETOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTh;
XapaKTepU30BaTh IPUHLMIIBI JIEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONUCTB C ONIOPON Ha UX
onucaHus (B TOM YHCIIE: TOJUIMITHUKHN, YCTPOWCTBO BOJONPOBOJIA, TUAPABINYECKUM ITpecc, MaHOMETD,
BBICOTOMED, MOPLUIHEBOM HACOC, apeoMeTp), UCMOIb3ysl 3HAHHUs O CBOMCTBaX (PU3MYECKUX SIBICHUH U
Heo0XouMble (PU3NMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
IOPUBOAUTH TpUMEpHl (HaXoIuTh MHGOPMALMIO O TNpUMEpax) HPAaKTUYECKOTO MCIIOJIb30BaHMS
(Gu3nUecKux 3HAHWM B MOBCETHEBHOM XHU3HM I oOecrieueHHss O€30MacHOCTH MpU OOpalleHHH ¢
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHMsI 370pOBbS M COONIONEHUS HOPM
JKOJIOTHYECKOI0 IIOBEICHUS B OKPYKAIOILEH Cpee;
OCYILIECTBIIATh OTOOp MCTOYHMKOB HH(pOpMauuu B VIHTEepHETE B COOTBETCTBHM C 33JaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE UMEIOILUXCS 3HAHUN U MYTEM CPAaBHEHMS Pa3IUYHBIX UCTOYHUKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpast ABIsSETCS MPOTUBOPEUNBON MIIM MOXKET ObITh HEZOCTOBEPHOI];
UCIOJIb30BaTh NPH BBIMOJHEHUHM Y4YEOHBIX 3a/laHUi Hay4YHO-TIOMYJISAPHYIO JIUTEPATypy (PHU3UYECKOro
COACPIKAHUA, CITPABOYHBIC MaTCPUaAJIbl, pCCYPChI CCTHU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TeKcTa, IpeodpazoBaHusl HHPOPMAIIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBIC U YCTHBIE COOOIIEHHsSI Ha OCHOBE 2—3 HCTOYHUKOB
uHpopMaluu (PU3NYECKOTO COJECpXkKaHUSA, B TOM YHUCIE MyOIMYHO

JieNaTh KpaTKuWe COOOIIEHUS O pe3yjbTaTaX MPOEKTOB WJIM y4eOHBIX MCCIEeOBAaHUM, IPU 3TOM
rPaMOTHO HCIOJb30BaTh W3YYECHHBI MOHATHMHBINA ammapar Kypca (QHU3MKH, COINPOBOXAAThH
BBICTYILICHUE [IPE3CHTALUEM;

IpY BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEAOBAHHUM pacmpelensiTh O00f3aHHOCTH B TpPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH, CJICIAUTH 3a BBHIIIOJHEHHEM IUIAHA JEHUCTBHM, aJEeKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJIAJ B JESITENbHOCTb TIPYIIbI, BBICTPAaUBAaTh KOMMYHHKAaTHBHOE
B3aUMO/ICVICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K xoniy oOyuenuss B 8 kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb

c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

WCIIOJB30BaTh TOHATHA: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE IBH)KEHHUE aTOMOB M MOJIEKYII,
arperaTHble  COCTOSIHMSI ~ BELIECTBA, KPUCTAIIMYECKHE M aMopdHbIE Tea, HACHIILECHHBIA U
HEHACBIIICHHBIN [1ap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIHUsl, TEIJIOBOM IBUTATEIIb,
JJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsif, IEKTPUUECKOE I10JI€, IPOBOJHUKY U IUDJICKTPUKH, IIOCTOSTHHBIN
NIEKTPUYECKUN TOK, MAarHUTHOE II0JI€; pa3jiuyarh SIBJIECHUSA (TEIUIOBOE pACUIMPEHUE U CXKATHE,
TeIUIonepeaya, TEIIOBOE PaBHOBECHE, CMa4MBaHUE, KalWLIIpHBIC



SIBJICHUS, HCIIapeHue, KOHJICHCAIMsl, TUIaBJICHUE, KpUCTAJITU3aLus
(oTBepAeBaHuE),  KHUIICHHUE, Terionepeaya (TEeTI0npoOBOIHOCTb,

KOHBEKIIMSI, WM3JIY4YEHHE), IEKTpU3alMs Tell, B3aUMOJCIHCTBHUE 3apsiioB, ICHCTBUS AJIEKTPUUYECKOTO

TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJEHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOIO IOJISI HA MTPOBOJHUK

C TOKOM, 3JIEKTPOMAarHuTHas UHAYKLUS) 110 ONHCAaHUIO HX XapaKTEpHBIX CBOMICTBHU
Ha OCHOBE OIBITOB,

JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SBICHHE;
pacro3HaBaTh MPOSIBIICHHE HM3YYEHHBIX (U3NYECKUX SBICHUI B OKpPYXKAIOIIEM MHUpPE, B TOM YHUCIIE
(Gu3nyeckue ABICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U KalWUIAPHBIC SIBJICHUS B IPUPOJE,
KpHUCTauibl B mpupoje, uznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE
pOCBI, TyMaHa, MHEesl, CHETa, 3JIEKTPUYECKHE SIBIICHUS B aTMOC(epe, AIEKTPUUECTBO KUBBIX OPIraHU3MOB,
MarHuTHOE moJjie 3eMid, Jpei@ IMOIIOCOB, POJIb MAarHUTHOTO MOJS Ui KU3HU Ha 3emiie, MOJspHOE
CHSIHHE, TIPH 3TOM MIEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIJIENIAThH CYIIECTBEHHBIE CBOHCTBA
(mpu3HaKM) HU3NIECKUX SIBIICHUI,
OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3NYECKHUE SBICHUS, UCIONB3yd (HU3MUYECKHE BEITHMYMHBI
(TemnepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, yIElbHas TEIUIOEMKOCTb BEILECTBA,
yllenbHas TEIUIOTa IUIABJICHUs, ylelbHas TEIUIoTa MapooOpa3oBaHUs, yAeIbHasl TEMJOTa CropaHus
TOIJIMBA, KO3((UIMEHT I0JIE3HOro JAEHCTBHS TEMJIOBOM MallUHBI, OTHOCUTENIbHAS BIAKHOCTh
BO3/yXa, OIEKTPUYECKUI 3aps], CHUlIa TOKA, OJJIEKTPUUYECKOE HAIPSHKEHUE, CONPOTUBIICHUE
IIPOBOJIHHUKA, YAEIbHOE CONPOTUBICHNE BENIECTBA, PA0OTa U MOIIHOCTb JIEKTPUYECKOr0 TOKA), IIpU
ONHCAaHUH TPABWIIBHO TPAaKTOBATh (PU3UUYECKUN CMBICT HCIOJIB3yEMBIX BEIHYUH, OOO3HAYCHHS H
eIMHULBI PU3MUYECKUX BETMUUH, HAXOIUTh (JOPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3HUECKYIO BETUUUHY
C IpYTMMH BEJIMYMHAMU, CTPOUTH I'pauKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U MPOLECCHI, UCIOb3YsI OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpPHUH CTPOCHUS BEILECTBA, MNPUHLUI CYNEPHO3UIUHM Mojied (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Juid y4yacTKa Lemu, 3aKoH J[Koyms—
Jlenma, 3aK0H COXpaHEHUs YHEPTUH, MPHUITOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIHChIBATh
€ro MaTeMaTUYeCKOE BbIPAKEHHUE;
OOBSACHATh (U3NYECKHE TPOLECChl M CBOWMCTBAa TN, B TOM YHUCIE W B KOHTEKCTE CHUTYaluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHO- CJIEACTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHeHHE U3 1—2 JIOTHYECKUX IIAaroB ¢ Onopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUH,
(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pelath pacuéTHbIE 3a7a4i B 2—3 1eHCTBUS, HCIIOJb3Ys 3aKOHBI U JOPMYJIBL, CBA3BIBAIOIINE (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3aJa4l 3alMCBIBATh KPAaTKOE YCIOBUE, BBIABIATh HEIOCTATOK
JaHHBIX U pEeUIeHMs] 3aJaud, BBIOMpPATh 3aKOHBI U (OpMyNbI, HEOOXOAMMBIE Al €€ pelieHwUs,
IPOBOAMTH PACUYETHl U CPABHUBATH IOJYYEHHOE 3HaueHHE (U3MUYECKON BENMYMHBI C H3BECTHBIMU
JTAaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIINUTh MPHU MOMOIIN (PU3NYECKUX METOJOB, UCIOIB3YS
ONMCAHHUE HCCIEAO0BAaHUSA, BBIIEIATh IPOBEPSEMOE MPENINOJIIOKEHNE, OLEHUBATh MPAaBUILHOCTh
MOpsIKa IPOBECHUS HCCIIeI0BaHus, 1eJaTh BbIBOBL;
MPOBOAUTH OMNBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00béMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCThIBaHUS M HarpeBaHus NpU U3IYyYEHHH OT I[BETa M3JIydarollei (moruomarorei)
IIOBEPXHOCTH, CKOPOCTh UCIIApEHHUS BOZBI OT TEMIEPATYPHI KUAKOCTU U IUIOIAIU €€
MIOBEPXHOCTH, AJIEKTPU3ALUA Tl U B3aUMOAECUCTBHUE 3JIEKTPUUECKUX 3aps0B, B3aUMOJAECHUCTBHE
IIOCTOSIHHBIX MAarHWTOB, BHU3yaJM3alMs MarHUTHBIX II0JE€H IOCTOSHHBIX MAarHUTOB, JEUCTBUSA
MarHMTHOT'O MOJIsI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATENS
MIOCTOSIHHOTO TOKa): (hOpMYJIHMpOBATh IPOBEPsieMble MPEANONIOKEHUS, COOMpaTh YCTAaHOBKY W3
IPEI0’KEHHOT'0 000PYIOBAHUS, OITMCBHIBATH XO/1 ONBITA U (HOPMYITHUPOBATH BHIBOJIBI;



BBITIOJHATH NPSIMBbIE MU3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHON BIAXXKHOCTH BO31yXa, CHJIbI TOKa,
HANpsOKEHUsT C HCIOJIb30BAaHHUEM aHAJIOTOBBIX TNPHOOPOB M JATUYMKOB (PU3NUYECKUX BEIUYHMH,
CpaBHUBATH PE3YJIbTAThl U3MEPEHUHN C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH MCCIIEI0OBAHNUE 3aBUCUMOCTH OTHOM (PM3MUECKOM BETMUYHHBI OT APYroi ¢ UCIOIb30BaHUEM
OpSAMBIX M3MEpPEHMH (3aBHCHMOCTb CONPOTHUBICHMS NPOBOJHMKA OT €ro JJIMHBI, IUIOIAAU
HONIEPEYHOI0 CEUEHHs U YAEIbHOI'O CONPOTUBIICHUS BELIECTBA IIPOBOJHUKA, CHIIBI TOKA, UAYILErO
yepe3 IMPOBOJHUK, OT HaIpPsDKEHHWS Ha IIPOBOAHMKE, HCCIEIOBAHUE IOCIEI0BATEIBHOTO U
napajieIbkHOTO COSAMHEHUI MPOBOIHUKOB): IJIAHUPOBATh HCCIIEIOBaHUE, COOMpATh YCTAaHOBKY W
BBITNOJHATh U3MEPEHUs, CIEAys

NpeATI0KEHHOMY IUIaHy, (PMKCHPOBATh PE3yJAbTAThl MOJYYEHHOH 3aBUCHMOCTH B BHZAE TAOIHIl U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YyIbTaTaM UCCIIECOBAHUS;

NPOBOANTh KOCBEHHBIE HM3MEPEHUS (HU3MYECKUX BENWYMH (yJeNbHAas TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE MTPOBOJIHMKA, padOTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA): TNIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAys NPEIJIOKEHHOW HHCTPYKIUH, W BBIYHCIATH
3HAYCHHE BEITUYUHBI;

cOOJII0/1aTh MTPaBUIIa TEXHUKU 0€30MIaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000pYIOBaHHEM;
XapaKTepru30BaTh MPUHIIMITEI ICHCTBHS U3YUYCHHBIX IPUOOPOB U TEXHUIECKHUX YCTPOICTB C OMOPOi Ha
UX ONMHCaHMA (B TOM YHCIIE: CUCTEMa OTOILJICHHUS JIOMOB, TUTPOMETP, IapoBasi TYpOHHA, aMIIepMETp,
BOJIbTMETP, CUETUHK IIEKTPUUYECKOW SHEPIUH, dJIEKTPOOCBETHTENIBHBIC MPUOOPHI, HarpeBaTeIbHbBIC
AIIEKTPONIPHOOPHI (IPUMEPHI), STEKTPHUECKHUE MPEAOXPAHUTENH, HIEKTPOMArHUT, JIEKTPOIBUTATEIb
IOCTOSTHHOTO TOKa), HCIIOJIb3yS 3HAHUS O CBOWCTBaX (DM3UYECKHX SIBICHHH M HEOOXOIMMBbIC
¢du3nveckre 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTbIE TEXHHUUYECKHE YCTPOMCTBA M W3MEPUTENBHBIE TPHOOPHI MO CXeMaM MU
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETp, THTPOMETp, JIBUTATENb
BHYTPEHHEIO CrOpaHHUs, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX Ienel ¢
NOCJIEI0BATENbHBIM U MapajyIeIbHBIM COETMHEHUEM 3JIEMEHTOB, pa3iinyasl YCIOBHbIE 0003HAaYEeHUs
3JIEMEHTOB 3JIEKTPUUYECKUX LIeTIeH;

NPUBOANTH TPUMEPHI (HAXOAWUTh HWHPOPMALMIO O TMPHMEPax) MPAKTUIECKOTO HCIIOIB30BAHUS
¢u3nvecKnX 3HAHWI B MOBCETHEBHOW JKU3HU Uil oOecredeHHs] Oe30MacHOCTH MpU OOpalieHuu ¢
npuOopaMl ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3/I0pOBbS M COONIOJACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYKaloIeil cpene;

OCYLIECTBIATh MMOMCK HUHpopManuu Qusnueckoro coaepxaHuss B HTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHUHA U MyTEM CPaBHEHMS JOMOJIHUTENbHBIX HCTOYHHMKOB BBLACIATH MHPOPMALUIO,
KOTOpast ABJSETCSA MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;

WCTIOJIH30BATh MPH BHIMOJHEHUH YIEOHBIX 3aJJaHUI HAYYHO-TIOMYJISIPHYIO JINTEpaTypy pu3maeckoro
CONIepKaHWs, CIPABOYHBIE MaTepUaNbl, pecypchl ceth MHTepHeT, BiajeTb npuEMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(GOpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JlaBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHHs, 00001as MHPOPMALUIO U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MYECKOrO COJIEpKaHHUsl, B TOM YHUCIE MYOJIWYHO MPEICTaBIATH
pe3yabTaThl MPOSKTHOM MM UCCIEI0BATEIbCKON EATENIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3yYEHHBIN MMOHATHHHBIN anmapar Kypca (GU3UKH, COTPOBOKAATH BHICTYIIJICHHE TIPE3CHTAINCIH;

MIPU BBITOJIHEHUH YYEOHBIX IMPOEKTOB M HCCIEAOBAaHUHN (DU3MYECKHX IPOIECCOB PACTIPEACTAThH
00513aHHOCTH B TPYIITIE B COOTBETCTBUH C IOCTABICHHBIMU 33]]a4aMH, CJICTUTH 32 BBIIOJIHEHHEM ITJIaHa
NEHCTBUH W KOPPEKTUPOBATh €ro, aaeKBAaTHO OICHWBATH COOCTBEHHBIM BKJIAJ B JACSATEIHHOCTDH
IPYIIbI, BBICTPaWBaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBHE, TPOSABIAS TOTOBHOCTh pa3pelarb
KOH(JIUKTBI.

K xonny oOyyenus B 9 kJjiacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:
HUCITIOJB30BAaTh IIOHATUA.: CHCTEMa OTC‘-IéTa, MaTepruajibHasl TOYKA, TPACKTOPHA, OTHOCHUTCIBHOCTDH



MEXaHUYECKOTo IBMXKEHUs, nedopmanus (ynpyras, IiiacTudeckas), TpeHue, HEHTPOCTPEMUTENEHOE
YCKOPEHHUE, HEBECOMOCTb U NIEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPLOE TEINIO, LEHTP TSHKECTH
TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHWs M BOJHBI, 3BYK, HH(PPA3BYK M YIbTPa3BYK,
3IIEKTPOMAarHUTHBIEC BOJIHBI, IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U aJTbHO30PKOCTD,
CHEKTpPhl MCIYCKaHUS M TOTJOLeHHs, anb(da-, Oera- M ramMma-u3iIydeHus, H30TOIbI, sAEpHas
HHEPreTHKA;
pas3nuyath sBJICHUA (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHENHOE ABMKEHHE, PABHOYCKOPEHHOE
IPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE IAJCHUE TeJl, pABHOMEPHOE ABM)KEHHE IO OKPYXHOCTH,
B3aMMOJICIICTBHE Tel, pEaKTHUBHOE JBM)KEHHE, KojeOaTeabHOe [BIKEHUE (3aTyXarollue Hu
BBIHY)K/JICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE IBM)KEHHUE, OTPa)XCHHE 3BYKa, IPSAMOJMHEHHOE
pacrpoCcTpaHeHHEe, OTPaKEHHE M IIPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpakeHHE CBETa,
pasyio)keHue OeJoro cBera B CHEKTP M CIIOKEHUE CHEKTpalbHbIX LIBETOB, IMCIIEPCHUS CBETa,
€CTEeCTBEHHAs paJIM0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JIy4eHHs ) 10 OUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSIBICHUE M3YUEHHBIX (PU3MUECKUX SBICHUN B OKpPY)KAIOLIEM MUpPE (B TOM YHUCIIe
¢u3nyeckue sBICHUSA B MPUPOJE: MPUIUBBI U OTIUBBI, ABMKeHHE IU1aHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE JIBUKEHHE >KUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3E€MJIETPSCEHUE,
ceiicMUYeCKHe BOJHBI, IIyHAMH, X0, I[BETA TEJ, ONTHYECKUE SBJICHUS B MPUPOAE, OMOIOTHYECKOE
JeICTBUE BUAMMOIO, YIbTPa(PUOIETOBOrO M PEHTIEHOBCKOI'O W3JIyYEHUH, €CTECTBEHHBIM
PaaMOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE M3JIyYEHHUE INPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paInOaKTUBHBIX U3IY4EHUI HAa OpraHU3M YeJIoBeKa), IPU 3TOM NEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BbIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBICHMIA;
ONKCHIBATh M3y4YEHHBIE CBOMCTBA TN U (U3NYECKUE SIBJICHUS, HCHOIb3Yys (PU3NUYECKHE BETUYHUHBI
(cpenHsist 1 MTHOBEHHasl CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JIBUYKEHUH, YCKOpEHUE, IepeMElIeHNUE,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CUJIA YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHUs], BEC Tela, UMITYJIbC Tela, UMITYJIbC CUJIbl, MEXaHNYECKasi padoTa U MOIIHOCTh, TOTEHIIMATIbHAS
SHEprusl Teja, MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHIUAIbHAs SHEPIUsl CXKATOW NPY>KUHBI,
KHHETHYECKasi SHEepTrus, MOJIHAs MEXaHUYeCcKasi YHePIus, Iepruo/] U YacToTa KojaeOaHHH, JJInHa BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, I1OKA3aTelb NPEIOMIIEHUS CPEbl), IPU ONHUCAHUU
NPaBUWIbHO TPAKTOBATh (U3MUYECKUN CMBICI HUCMOJNb3YyEeMbIX BEJIUYMH, OOO3HAYEHMS W EIUHHIIBI
(GU3nUeCKUX BETUYNH, HAXOUTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUECKUE SBJICHUS U MPOLECCHI, UCIONb3Ysl 3aKOH COXPaHEHUs
SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3ULUNA CHJI, IPUHIIUI OTHOCUTEIBHOCTH
["aymnest, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS U ITPEIIOMIIEHUS CBETA,
3aKOHBI COXPaHEHUs 3apsJ0BOI0 M MAacCOBOIO YHUCEN IIPU SACPHBIX PEAKLMsAX, IIPU OTOM JaBaThb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATH (U3HUECKHE TMpoILlecChl M CBOICTBa Tell, B TOM 4YHCI€ U B KOHTEKCTE CHUTyallul
MIPaKTUKO-OPUEHTUPOBAHHOIO XApPAKTepa: BBIABIATH NPUYMHHO- CJEACTBEHHBIE CBSI3U, CTPOMUTH
00BsiICHEHUE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOPOi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PM3NYECKUX SBJICHHH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacdy€THble 3aJauM (ONMUpAOIIMecs Ha CUCTeMY U3 2—3 ypaBHEHHI), UCHOJIB3YS 3aKOHBI U
(bopMmyIbl, cBs3bIBatOIIKE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAM3a YCIIOBHS 3aJauyd 3alHChIBATh
KpaTKoe yCJIOBHE, BBISBIIATH HEAOCTAIOLINE TN N30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI i ()OPMYIIBI,
HEOOXOAUMBIE NJIsl pElIeHHs, MPOBOIUTH PAcu€Thl U OLEHUBATh PEATUCTUYHOCTH IOJy4E€HHOI'O
3Ha4YeHUs (PU3MUECKON BEIMUNHBI;

pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh MPH HOMOIIU (HPU3UYECKHX METOJIOB, UCIIONIb3YS
ONMCAHHUE MCCIEAOBAHUA, BBIICIATH IPOBEPSEMOE MPEANOJIOKEHHE, OLEHUBATh IPAaBUIBLHOCTH



HopsiiKa MPOBEICHHsI UCCIEIOBAHNUs, JIeNIaTh BBIBOBI, HHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOCHUN
U OIBITOB;

MIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB TeJ (M3y4eHHUE
BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHWS OSHEPruH, 3aBHUCHMOCTh IIEpPHOJa KOJIeOaHWit
NPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M JKECTKOCTH MPYKUHBI M HE3aBUCHMOCTb OT aMIUIUTYIbI
MaJIbIX KOJIeOaHuH, MPSIMOJIMHEIHOE pacpoCTpaHEHHE CBETa, Pa3JIo’KeHHe Oesoro CBeTa B CIEKTD,
U3yueHHE CBOWCTB H300pakeHUs B IUIOCKOM 3€pKaje M CBOWCTB HM300paXCHHs IIpeJMeTa B
coOuparonieii IMH3e, HaOIF0ICHUE CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TYYCHHUS): CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa 00OpyIOBaHWsS, ONHUCHIBATH XOJA OMNBITA M €ro
pe3yabTaThl, POPMYITUPOBATH BHIBOAKI;

MPOBOJIUTh TMPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HW3MEPEHU, ONpeaessis cpelHee 3HauCHHE
U3MepseMoii BEIMYUHBI ((DOKYCHOE paccTOsiHUE COOMpAIONIei TMH3BI), 000CHOBBIBATH BHIOOD CIIOCO0a
U3MepeHus (U3MEpUTENBHOIO Ipudopa);

MPOBOJIUTh HCCIICIOBAaHHE 3aBUCHMOCTEH (U3UYECKUX BEIUYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI (3aBUCUMOCTh TYTH OT BPEMEHHM NpPU PABHOYCKOPEHHOM JBIDKECHHH 0€3 HadaIbHOW
CKOpOCTH, TIepro/ia KojeOaHui MaTeMaTHYeCKOro MasTHUKA OT JJIUHBI HUTH, 3aBUCHMOCTH YyTJa
OTPaKEHHsI CBETa OT yIja TNaJeHWs W yIJla TPEJIOMIICHHS OT yIyia HaJeHus): IUIaHUPOBATh
UCCIIC/IOBAaHHE, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl IOTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH B BUJC TaOJUI] U TPapHUKOB, JIEJIaTh BHIBOIBI MO PE3yJbTaTaM
HCCIIC/IOBAHMS,

MIPOBOJNTHh KOCBEHHBIEC U3MEpPEHUs (PU3NUECKUX BETUYHH (CPEAHSISI CKOPOCTh U YCKOPEHHE Tella Mpu
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOI0O Ma/IeHUs], )KECTKOCTh MPYKUHBI, KOOPPHUIIUEHT
TPEHMsI CKOJIbKEHHUS, MeXaHudeckas padoTa W MOIIHOCTb, 4YacTOTa W TNepuoj KoseOaHui
MaTeMaTUYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONITHYECKasl CUila COOMparoIel TMH3bL, paJHOaKTUBHBIN
¢$oH): IIaHUPOBATH U3MEPEHUS, COOMPAThH IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIITOJIHATH U3MEPEHMUSI,
clenysl peaoKeHHOM NHCTPYKIMH, BBIYUCIIATh 3HAaUEHUE BETMUMHBI U aHAJIU3UPOBATh MOJIyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pYyOBaHHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKU H3yUYEHHBIX (GU3NYECKUX MOJIEJIeH: MaTepraibHasi TOYKa, a0COTIOTHO
TBEpP/OE TEJI0, TOYEUHBI MCTOYHMUK CBETa, Jy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aroma,
HYKJIOHHasI MOJI€JIb @aTOMHOT'O S/pa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKHUX YCTPOICTB € OMOPOil Ha
UX ONMMCaHud (B TOM 4YHCIE: CIIUJOMETpP, JaTUYUKHU TOJIOKEHUsS, PACCTOSHUS M YCKOPEHUS, pakeTa,
9XO0JIOT, OYKH, MEpPUCKOM, (oToanmnapar, ONTUYECKHUE CBETOBOJIBI, CIEKTPOCKOII, JO3UMETP,
kamepa Buibcona), HCMONB3ys  3HAHUA O CBOMCTBaX (PM3WUYECKHX SIBICHUU W HEOOXOIMMBIC
¢buznyeckue 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbI U CXEMATUYHbIE PUCYHKH U3YUEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX
pruOOPOB U TEXHOJIIOTMUYECKUX MTPOLIECCOB MIPH PELIEHUH YUeOHO-TPAKTUUECKUX 3a]ad, ONTHYECKHE
CXEeMBbI JUIsl MOCTPOCHMSI M300pa)K€HHIl B MJIOCKOM 3epKaje u coOuparomien J1uH3e;

MPUBOJUTh NpUMEPHl (HAXOAUTh HMH(POPMALMIO O MPUMEpPax) MPAKTUYECKOTO HCIIOIb30BAHUS
¢bu3nyecKux 3HAHWM B MOBCEIHEBHOM >KM3HU i1 oOecreueHus Oe30MacHOCTH IMpH OOpalleHuu ¢
npuOopaMl W TEXHUYECKHMMH YCTPOICTBaMH, COXpaHEHHsS 370pPOBbsi U COOJIOJEHHUS HOPM
3KOJIOTHYECKOI0 MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYILIECTBIATh MOUCK WHGopManuu (U3HUECKOTo cojlepkaHus B VIHTepHeTe, caMOCTOSATEIbHO
dopMynupys TOUCKOBBIA 3ampoc, HAXOAUTh MYTH OMNpPEACNCHHs JOCTOBEPHOCTH MOIYYCHHOM
uH(}OpMAaIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX HCTOYHHUKOB;

WCIOJIb30BaTh MPHU BBIMOJHEHUN YYCOHBIX 33aHUI HAYYHO-TIOMYISIPHYIO TUTEPATYPy (HU3UIECKOro
COJIepXaHUsl, CIpPAaBOYHBbIE MaTepHalibl, pecypchl ceTu HWHTepHeT, BIajeTh MNpuUEMaMu



KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanust HHGOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

co3gaBaThb CcOOCTBEHHBIE TUCHMEHHEIE U YCTHBIC COOGH.IGHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I 13 HCCKOJIbKHX
UCTOYHUKOB (PU3UYCCKOTO COJIEPKaHUs, IYOJUYHO TIPEICTABIATH PE3YIbTaThl MPOCKTHOW HIN
UCCIIEI0BATENIBCKON JIEATEIIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATHWHBIN
anmapaTr M3y4aeMoro pasjena (pU3MKM M COIpPOBOXKIATh BBICTYIUICHME IpE3CHTAlMell ¢ yd4éToM

0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

TEMATHYECKOE INIAHUPOBAHMHE 7 Knacc (68 yacoB)
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKaK0Iero mupa (6 yacon)

Ne HauMmeHoBaHue Koua- ITIporpammuoe OCHOBHOH BHJ JeATEIHLHOCTH
n/n TeM W pas3fgejoB | BO co/iepKaHue o0yuyarmuxcsi
y4eOHOro 4acoB
npeaMera
1.1 ®uzuka —Haykao | 2 dusuka- HayKa 0 BeisiBienue pa3nuunii MEXIy
HpI/IpOZ[G HpI/Ipoﬂe. HpI/IpOIIHI)Ie q)H3I/IquKI/IMI/I U XUMHUYCCKUMU
gBIeHMs.  OU3MUECKUE npeBpaieHussMu PacniosHaBaHue
UK UPUKaAUsa PU3NYCCKUX
SIBJICHUSI: MEXAHUYECKUE, naccvq) anus GusmrIee
SIBJICHUU. MECXaHUYCCKUX,
TEIUIOBBIC,
TEIUIOBBIX,
BIIEKTPUYECKHUE,
JNIEKTPUYCCKUX, MArHUTHBIX U
CBETOBLIC, 3BYKOBBIC CBETOBBIX HabOmonenne wu
onucanue GU3NICCKUX SIBJICHUM
1.2 dusznueckue 2 ®dusnyeckue BenMWUMHBL | OmnpenencHue  LEHbl  JICICHUS
BEJIMYUHBI N3mepenne Quznueckux A3MEPUTETIBHOTO npubopa.
BeTMYKMH. I1IOrpemHoCTb M3mepenue JTHHEHHBIX pa3MepoB
W3MepEHHiL. Tell ¥ [POMEKYTKOB BPEMEHH uc
4ETOM MOTPEIIHOCTEH.
MexnyHaponHas y orp
Usmepenne o00bEMaA IKUIKOCTH,
CUCTEMA CIUHUII. R N
00BEMa TBEPJIOTO Tena.
N3mepenue TemiepaTypbl Ipu
IIOMOIIIHN KUIKOCTHOI'O
TEPMOMETPA. Brimonuenue
TBOPYECKUX 3aJlaHUM IO TIOUCKY
CIOCOO0B M3MEHEHUsI HEKOTOPBIX
(hm3rueckux XapaKTePUCTHK,
HaIpuMep, pa3MepoB MaJIbIX TeJl.
1.3 EcrecTtBeHHO- 2 Kak ¢wusuka u gpyrue | BouiBmkenue TUIIOTES,
HAy4YHBIH  METO] €CTECTBECHHbBIE HayKu OOBSICHSIOIMX TIPOCTBIC SBJICHMS,
MTO3HAHUS H3YYaroT npupoy. | HalpuMep.
EcTecTBeHHO — HaydHbri | MOUEMY OCTaHABJIMBACTCS
MeTOx o3HaHus: | ABMKYIIEECs 10 FOPH30HTAIbHOM
MTOBEPXHOCTH TEJIO;
HaOII0EHUS,
moyeMy B JKapKyl IOToJay B
IMOCTAaHOBKA  HAYYHOTO . N
CBETIION OJIeXKIe TIPOXJITHEH, ueM
BOIPOCA,  BBIIBMIKCHUEC B TEMHOM. [Ipennoxenue
THIOTE3,  OOBACHEHHC | criocofoB  mpoBEpKH  THITOTES.
HaOJII0IaEMOTO SBIICHHMS. [IpoBeneHust ucClieOBaHUS  T10
Onmcanue  (HU3HIECKUX HPOBEPKE KAKOW-TMOO THUIIOTE3BI.
siBIcHUA ¢ nomonelo | [Moctpoenne MPOCTEUIINX




TBEPABIX(KPUCTAIITUYECKHX )
Ten. BzanMocBszb MexIy
CBOMCTBAMHM  BEIISCTB B
pasHbIX arperaTHbIx
COCTOSIHUSIX W HMX aTOMHO
MOJIEKYJISIPHOM ~ CTPOEHUH.
OcoOeHHOCTH  arperaTHbIX
COCTOSIHUM BOJIBI.

MoOJenen MoJiesiel PU3MYECKHX SIBICHUN 9B
BUJIC PHCYHKOB HJIH CXEM),
HanpuMep, MaJicHue MpeaMeTa;
MPAMOJIMHEHOE
pacrpocTpaHeHHE CBETa
Pazjea 2. IlepBoHayaibHble CBeleHNs 0 CTPOEHHH BelllecTBa (5 4acoB)
Ne HaumenoBanme Koa- IIporpammuoe OcHoBHOI BHJI
n/n TeM M pa3leyioB | BO coJep:KaHue AeSITeJIbHOCTH
yueOHOro 4acoB o0y4yarmuxcst
npeaMera
2.1 Ctpoenue 1 CrtpoeHue BemiecTBa: atoMbl | Habmonenne u mHTepnperanus
BEILICCTBA U MOJIEKYNBI, UX pa3sMephl. | OIBITOB, CBUACTCIBCTBYIOINX 00
OnblITHL, JoKa3piBatomye | AaTOMHO-MOJIEKYIIIPHOM
JIHCKPETHOE cTpoeHue | CTPOCHHH BENIECTBA: OMBITEL ¢
BEIECTBA PacTBOPEHHEM BEILECTB B BOJIE.
OneHka pa3MepoB aTOMOB U
MOJIEKYJ C  HCIOJIb30BAaHUEM
tdoTorpaduii, TOTYUEHHBIX Ha
aTOMHOM CHJIOBOM
MHKpPOCKOIIe—JI/p 1O  TeMme
«Ouenka guaMeTrpa  aTOMOB
METOIOM pAIoB (c
UCTIOJIb30BaHuEM (oTOorpaduii)»
OrmpesienieHne pa3MepoB MajbIx
TeJL.
2.2 JIBH>KeHHE ul?2 JIBH>KEHHE yactui| | Habmonenne o  oObscHeHHE
B3aMMO/ICHCTBHUE BemiecTBa. CBsI3b CKOPOCTH OpPOYHOBCKOIO ~ JBIDKCHHS U
YaCTHI] BELIECTBA JBYKEHUS YacTHI| c | ABnenns mdgysun. lposenenne
TeMIIepaTypoii. U OOBSACHCHHE OIBITOB  IIO
BpOYHOBCKOE  NBIDKCHIE, HaOJIFOICHHIO TEIIOBOTO
paciupenus ra3os. [IpoBeneHue
I[Hq)(bygnﬂ; U OOBICHEHHE  OILITOB 110
BsanmoneiictBue  4acTHIl | o APYKEHHIO J—
BCIICCTBA. HPUTSIKCHAUE, | vjonekyiIpHOTO  TIPUTSOKEHUS 1
OTTAJIKNBAaHNC OTTaJIKUBAHUSI.
2.3 ArperaTtHble 2 ArperaTtHble coctosinus | Omucanue (C MCNOJIL30BAHHEM
COCTOSTHUS BEIIlECTBA: CTPOECHUE ra3os, | UX I\Eoueneﬁ) OCHOBHBIX
BEIECTBa KHIKOCTEMH | | Pa3IM4Md B CTPOCHHUHU Ta30B,

JKUJIKOCTEH W TBEPABIX TeT,
OOJIBIIION CKUMAEMOCTH I'a30B.
OO0OBscHEHUE COXpaHEeHUS
(hopMBbI TBEPIBIX TENT U
TEKY4eCTH JKUKOCTH.
IIpoBeneHue oneITOB,
JIOKa3bIBAIOIIINX, YTO B TBEPIAOM
COCTOSTHUH BOJIBI YACTHIIBI
HAXOSTCS B CPETHEM JTANTBIIIE
JIPYT OT ApyTra (IIIOTHOCTh
MEHBIIIE), YEM B KHIKOM.
YcTaHOBICHHE B3aMMOCBSI3U
MEXIy OCOOEHHOCTIMHU
arperaTHbeIX COCTOSIHUHM BOJIBI U
CYIIIECTBOBAHUEM BOJTHBIX
opranuzmoB (MC-Ouomnorus,
reorpadus)




Pa3nea 3. /IBu:xeHue u B3aumojeiicreue Te (21 yac)

Ne HaumenoBanue | KoJs-Bo IIporpammuoe OcHoBHOM BH/I
n/n TEM M pa3fejioB | 4acoB cojiepKaHue JesTeJIbHOCTH
y4eOHOro o0yyaromuxcs
npeaMera
3.1 MexaHu4eckoe 3 MexaHudeckoe JBUKEHUE. HccenenoBanue paBHOMEPHOTO
JBIDKCHHE PaBHOMepHOE 1 JBHKCHHSI, ONIPEICICHHE €r0
HEPaBHOMEPHOE IBHKCHHE. [IPU3HAKOB.
Cxopoctb.Cpenuss Habmonenue
CKOPOCTbh MPHU HEPABHOMEPHOTO JIBUKCHUS
HEPaBHOMEPHOM Y OIIPENICIICHHUE €T0 OTIINIHIA
IBIDKeHHH. Pacuér OT PaBHOMEPHOTO
MyTH U BpEMEHHU newkeHust. OnpeseneHue
JBUKECHHMSI CKOPOCTH PAaBHOMEPHOT'O
IBWKEHHS ([IApUKa B
JKUAKOCTH, MOJIEIIH
AIIEKTPUIECKOTO
aBTOMOOWIS U T.11.).
Onpexnenenue cpenHen
CKOPOCTH CKOJIbYKEHHS
OpycCKa WK IapuKa 1o
HaKJIOHHOM TIJIOCKOCTH
Pemrenue 3a1a4 Ha
OTpeJIeNICHHE MYyTH,
CKOPOCTH U BPEMECHU
PaBHOMEPHOTO JIBHXKCHUS.
AHanu3 rpaduKoB
3aBUCHMOCTH ITyTH M CKOPOCTH
OT BPEMEHH
3.2 WNuepuusa. Macca. | 4 SIBreHvie HHEPIMH. 3aKOH OObsacHeHUE U
ITn1oTHOCTDE uHepuuu. Bzaumopeiicreue MIPOTHO3UPOBAHUE ABJICHUH,
TeJ KaK MPUYMHA U3MEHEHHS 00YCIIOBJICHHBIX UHEPIUCH,
CKOPOCTH HanpUMep, YTO MPOUCXOTUT
JBIKEHHS Tej1. Macca Kak NIPU TOPMOXKCHUHN WITH PE3KOM
Mepa HHEPTHOCTH TeJIa. MaHEBPE aBTOMOOWIIS, IIOUEMY
[TnoTHOCTS BemecTBa. HEBO3MO>KHO MTHOBEHHO
CBs13b IUIOTHOCTH MIPEKPATUTh ABMKEHUE HA
C KOJMYECTBOM MOJIEKYJI B | BEJOCHIIEIE WM CAMOKATE U T.
enuHMIEe 00BEMA BEIIeCTBA 1.
IIpoBenenue u aHanus
OIIBITOB,
JIEMOHCTPHUPYIOIIUX
WU3MEHEHHUE CKOPOCTH
JIBUKCHHS Tella B pe3yJIbTaTe
JICHCTBHSI HA HETO IPYTHX
TeJ.
Pemenne 3amau Ha
omnpezeicHHe MacChl TeNa, ero
00bEMa U IIOTHOCTH.
33 Cuma. Buger cun | 14 Cua kaK XapakTepHCTHKA N3yueHre B3aUMOACUCTBHS KaK
B3aUMOJICHCTBHS TEIL. MIPUYUHBI U3MEHEHUS CKOPOCTH
Cuna ynpyroctu u 3akoH ['yka. | Tena uim ero aedopmanuu.




W3mepenue cumbl

C TTIOMOIIIBIO TMHAMOMETpA.
SIBeHME TATOTEHS U CHJIa
Tsoxectn. Crina TSHKeCTH Ha
JIpYTUX IJIaHeTax.

Bec tena. HeBecomocTs.
CroeHune cuil,
HanpaBJI€HHBIX 110 OJHOM
MIPSIMOM.
PaBHopelicTBYyIOIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIBXKEHHSI U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

Onucanue peaabHBIX CUTYalHH
B3aMMO/IEUCTBUSA TEN C
MIOMOIIIBIO MOJIETIEH, B KOTOPBIX
BBOJUTCS MTOHITHE U
H300paKCHHE CHJTBI.

M3yuenue cunbl ynpyrocTu.
HccnenoBanue 3aBUCHMOCTH
CHWJIBI YTIPYTOCTH OT YJIMHEHUS
PE3UHOBOTO LIHYPA WU
TIPYKIHBI

(c mocTpoenreM rpaduka).
AHanu3 NpakTHYECKUX
CUTYaIil, B KOTOPBIX
IIPOSIBIISIETCS] IEUCTBUE

CHJIBI YIIPYTOCTH

(ympyrocts Msua,

KPOCCOBOK, BETOK

JiepeBa u Jip.).

AHanu3 cutyauui, CBSI3aHHBIX C
SIBIICHUEM TATOTECHUSI.
OO0BsicHeHHE OPOUTATBHOTO
JIBUKCHHS TIAHET

C HCIOJIb30BAaHUEM SIBJICHUS
TATOTEHUS W 3aKOHA UHEPIINH.
N3mepenue Beca Tena ¢
MTOMOIIBIO TTHAMOMETPA.
O6ocHOBaHME 3TOTO CTIOC00a
U3MEepeHHs. AHAIN3 U
MOJIEJTMPOBAHHE SIBIICHUS
HEBECOMOCTH.
OKcrnepuMeHTaIbHOe
MOJTy4eHHE MpaBUiIa CI0KEHUS
CHJI, HAaIlpaBJIEHHBIX B/IOJIb
onHOM mpsmoit. OnpeneneHne
BEJIMYMHBI PABHOAECUCTBYIOLLIEH
CHIIL.

W3ydenune cumsl TpeHUS
CKOJIBYKEHUS U CUJIBI TPEHUS
MTOKOS.

UccnenoBanne

3aBUCHUMOCTH CHJIBI

TPEHHS OT CHJIBI

JIaBJICHUS U CBOMCTB
TPYILIUXCS

ITOBEPXHOCTEM.

AHaNu3 NPakKTHYECKUX
CUTYyallUid, B KOTOPBIX
MPOSIBIISIETCS JIeCTBUE

CHWJIBI TPEHUS,

UCIOJIB3YOTCS CIIOCOOBI

€€ YMEHBIICHUS WX
yBeNMueHHA (KaTaHue Ha
JBDKaX, KOHbKAX,




TOPMOKECHHUE
aBTOMOOMIIA,
UCIIOJIb30BaHHe
MOJIIIAITHUKOB, TUTABAaHHUE
BOJTHBIX JKUBOTHBIX U
np.). Pemenue 3agad ¢
HCTOIB30BaHHEM
tdhopmyn st pacuéra
CHWJIBI TSDKECTH, CHIIBI

YIIPYTOCTH, CHJIBI TPEHUSI

Pa3znen 4. /laBiienne TBEPABIX TeJ , JKMAKOCTeH U ra3os (21 yac)

3axkoH ITackansa

Ne HaumenoBanue | Kou- IIporpammuoe OcCHOBHOM BHJI JAeSTEJbHOCTH
/| TeM 4 pa3esjoB | BO coaepxaHue o0yvyarmuxcst
y4eOHOro 4acoB
npeaMera
4.1 JaBnenue. 3 Hasnenue. CriocoObl Amnanus u 00bsICHEHNE OILITOB U
[Tepenaua YMEHBIICHUS U MPaKTUYECKUX CUTYalnH, B KOTOPBIX
JIaBJICHUS YBEJIUYEHHS JaBJICHHUS. MIPOSIBIIICTCS CUIIA TABIICHUSI.
TBEPIBIMH [JaBnenue rasa. ObocHoOBaHHE CTIOCOOOB yMEHBILICHHS H
TEJIAMH, 3aBHCUMOCTb JAAaBICHHUS YBEITUYCHHSI JaBJICHHS.
JKUIKOCTAMU " rasza ot o0néma, Ananus 1 00bICHEHNE OIBITOB U
razaMu TEeMIIEPaTypHl. MPAaKTUYECKUX CUTYyaluii, B KOTOPBIX
Ilepenaua MPOSIBIISIETCS CUIIA JIABIICHUSI.
AaBJICHHA 0T 00bEMa U TeMIIEePaTyphL.
TBEP/ILIMHU N3yueHne 0cOOEHHOCTEN TIEpeIaun
Teaamu, JIABJICHUSI TBEPIHIMH TEJIAMH,
KHUAKOCTAMHU M Ta3aMH. KUAKOCTSAMU U ra3aMu.
3axow Iackans OO0ocHOBaHKE PE3YJIBTATOB OMBITOB
0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B
TBEPOM, KUAKOM U Ta3000pa3HOM
COCTOSIHUSIX.
OKCIIEpUMEHTAIBHOE J0KA3aTeIbCTBO
3akoHa [lackais.
Pemrenue 3a1a4 Ha pacuéT qaBIeHUS
TBEPIAOrO
Tena.
4.2 JlaBrnenue 5 [lepenaua Hccnenoanue 3aBUCUMOCTH JIABJICHUS
JKMIKOCTH JaBJICHUS JKUJIKOCTHU OT TTyOHHBI IOTPYKEHUS U
TBEPABIMU IUIOTHOCTH XHUAKOCTH. Habronenue u
TeJNaMH, 00BsICHEHHE THAPOCTATHYECKOTO
KUIKOCTAMH W Ta3amMu. | [apajgokca Ha ocHoBe 3akoHa [lackais.

N3zyuenne cooOLaronmxcs cCocyioB.
Pewrenne 3a1a4 Ha pacuér naBiaeHus
*Kuakoctd. OObsSCHEHNE IPUHLUITA
JIEHCTBHS THAPABIMYECKOTO TIpecca,
MTHEBMATHYECKUX MAIIIHH.

AHanmu3 1 00BSICHEHHE MPAKTHIECKIX
CUTYaIuil, JEMOHCTPUPYIOLTIX
MPOSsIBIICHUE AaBJICHUS

KHUAKOCTH 1 3aKoHa [lackans, Hanpumep




MPOLIECCOB B OpraHu3Me npu
TTyOOKOBOJTHOM HBIPSIHAN
4.3 | AtmocdepHoe 6 Artmochepa 3emin 1 DKCIEpUMEHTAIBLHOE
JlaBJICHUE aTMocepHOE  naBleHme. | OOHapyxeHue
[TprYKHBI CYIIECTBOBAHUs | aTMOC(HEPHOrO
JTaBJICHUSL.
BO3/YLIHOH 0007104KH AHamu3 W OOBSICHCHHE OIBITOB |
3emiu. OnsiT IIPAaKTHYECKUX
Toppuueniu. CHUTYalHii, CBA3aHHBIX C IEICTBUEM
W3mepenue aTtMocdepHOro AaBJICHUSI.
aTMOChepHOTO OOBbsacHEHNE CYIIECTBOBAHMS aTMOC(eEpbl
JIaBJICHUSL. Ha 3eMJie U HEKOTOPBIX IUIAHETaX WM e
3aBUCUMOCTD OTCYTCTBHA Ha APYTUX IJIaHETAX U HYHC
atMocdepHOro Pewrenue 3ampau Ha pacyér
JaBJIEHUS OT BHICOTHI arMoC(EpHOrO NaBJICHHUS.
HaJ[ YPOBHEM MOPSL. Wzyuenue  ycrpoiictBa  Oapomerpa-
TpuGops! aHepouna
JUTSt HU3MEPEHHUS
aTMOC(hEPHOTO AaBJICHUS
4.4 JewicTBue 7 JleiicTBHE KHOKOCTH M | OKCIEPUMEHTAILHOE O0HApPYKEHUE
JKUIKOCTEMN " rasa Ha IOIPYKEHHOE B | JeHCTBUS KHAKOCTH U ra3a Ha
rasoB Ha HUX T€I0. | mnorpyxEHHOE B HUX Teno. OnpeneneHue
HOIPY)KEHHOE B Beitankusaroruas BBITAJIKUBAIOIIEH CUJIBL, ACUCTBYIOIIEH
HIX Telo (apxumMenoBa) cuna. 3aKOH | g TeJI0, TIOrPyKEHHOE
Apxumena. [InaBanne ten. | KHIKOCTD.
BosayxomiaBanue I 6
poBeAeHHUE U OOCY>KICHUE OTIBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIKOCTH,
0T 00B€Ma orpyKEHHON
B )KMJIKOCTb YaCTH TeJIa U OT
IJIOTHOCTH >KUJIKOCTH.
[IpoBepka HE3aBUCUMOCTHU
BBITAIKUBAIOIICH CHUJIBI,
JICUCTBYIOILIEH HA TEJIO B
SKUJIKOCTH, OT MaccChl TeJa.
UccnenoBanue 3aBUCUMOCTH Beca Teja B
BOJIC
oT 00BéMa MOTPYKEHHOW B KHUAKOCTH
YacTH Teja.
Peuenue 3anay Ha npuMeHeHue
3aKoHa ApxuMmezaa U yCIOBUA
MJIaBAHUS TEN.
KouncrpyupoBanue apeomerpa uiu
KOHCTPYHPOBAHUE JIOJKH U OTpe/eICHUE
€€ rpy30I0IbEMHOCTH
ac

Paznen 5. Pabdora u MmomHoCTh. JHeprus ( 12 yacoB)

Ne
n/n

HaumenoBanue
TeM M pa3JeioB
y4eOHOro

Koa-Bo
4acoB

IIporpammuoe
coepKaHue

OcHoBHOM  BHJ
o0yuarumuxcst

HEeATECJIbHOCTH




npeaMera

B JpyToil. 3aKOH
COXpaHCHHA DHEPTHUU B
MeXaHUKe

5.1 Pabora n Mexanuueckas padoTa. OKcnepuMeHTaIbHOE
MOIIIHOCTh MouHoCTb onpeeneHne
MeXaHUYECKOW padoThI
CHWJIBI TSDKECTH TIPU
MaJCHAN TENA U CHIIBI
TpeHUA
IIPY pABHOMEPHOM
MIepEMEILEHUH TENA 10
TOPU30HTAJILHOU
MTOBEPXHOCTH.
Pacuér moniHocTH, pa3BuBacMoOi Ipu
MOABEME 110 JIECTHULIE.
Pewenue 3aga4 Ha pacuér
MeXaHMYECKOH PadoThI
Y MOIIIHOCTH
5.2 IIpocTeie IIpocThie MEXaHU3MBL: OrnpezeneHre BRIUTPHIILIA B CUJIE
MEXaHHU3MBbI pbluar, 6JI0K, MIPOCTBHIX MEXaHU3MOB Ha IIpUMEpE
HAKJIOHHAS IUIOCKOCTB. | phlYara, OABMKHOTO U HETTOABHKHOTO
[IpaBuio paBHOBeCUS OJIOKOB, HAKJIOHHOW TTOCKOCTH.
phlyara. Hccnenoanue ycnoBust paBHOBECHS
IIpumenenue pblyara.
HpaBuiia OGHapy»KeHHe CBOKCTB MPOCTHIX
paBHOBECHS
MeXaHU3MOB
pblyara
B Pa3IMYHBIX HHCTPYMEHTaX U
K OJI0Ky. «30J510TOC
NPUCTIOCOOICHHSX,, UCTIONB3YEMBIX B
MIPABHUIIO)» MEXAHUKU.
OBITY M TEXHHKE, a TAKKE
KITJI mpoctbix
MEXAHU3MOB. B J)KHMBBIX OPTaHU3Max.
TTpoCThIE MEXaHH3MBL OKCIepUMeHTaJIbHOE T0Ka3aTeNbCTBO
B OBITY ¥ TEXHUKE paBCHCTBA
paboT npu NnpymeHeHnn NPOCTbIX
mexaHusmos. Onpegenenne KM
HAaKJIOHHOM MIIOCKOCTH.
Pemenve 3a1a4 Ha npUMEHEHNE TIpaBUIIa
paBHOBecus poryara u Ha pacuét KI1]
53 MexaHnueckas Mexanunueckas OKCTepUMEHTAJILHOE OTIpe/IeIeHIE
SHeprus SHEPTHsL. M3MEHEHUS] KNHETHYECKOH 1
Kunerndeckas n MIOTEHLUAIBHOM SHEPTUH Tela pu
MOTEeHIIMATbHAS €ro CKaThIBAHHUU 110 HAKJIOHHON
SHEPTHsl. m10ckocTH. PopMyIMpoBaHHE Ha
IIpeBparienne o1HOTo OCHOBE HCCJIE/IOBAHUS 3aKOHA
BHJIa MEXaHUUYECKOH COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
SHEPTUU OO0cyxaeHue TPaHuIl MPUMEHUMOCTH

3aKOHa COXpAaHCHUA DOHEPIruu.
Pemrenue 3a71a4 C UCII0JIb30BaAHHEM
3aKOHa

COXPAHCHU SHEPI'NU

PesepBHoe Bpems 3 yaca




TEMATHYECKOE INTAHUPOBAHHME 8 Knacc (68 yacoB)

Pa3nen 1 TensoBble siBJienusi (28 4ac)

CKOPOCTBIO TETIOBOTO
JOBWKCHUS YaCTHII.
BHyTpeHnHss sHeprusi.
CnocoObI U3MEHEHHUS
BHYTPEHHEW SHEPTHH:
Terionepeaada u
COBepIIeHNE PaOOTHI.
Bunanl

TeIUIoTIepeIaYH:
TETIONPOBOTHOCTb,
KOHBEKITHS, N3TyUCHUE.
KonmdecTBo TEIIOTHI.
VaenapHas TEMIOEMKOCTD

Ne HaumenoBanue Koa- IIporpammuoe OCHOBHOIi BH] 1eSITEJILHOCTH
n/n TEM M pa3fiejioB | BO cojep:kaHue o0yuyarmuxcsi
y4eOHOro 4acoB
npeaMera
1.1 Crpoenue u |7 OcHOBHEBIE MIOJIOKCHUS [IpoBeneHue u 00BsICHEHNE
CBOIiCTBa MOJICKYJISIPHO- OTIBITOB, AEMOHCTPUPYIOIIAX
BeIecTBa KHHETUIECKON TEOpHUH KaIMJUTIPHBIE SIBIICHIS U SIBIICHHE
CTpOEHUS BEIIeCTBA. CMayuBaHUSI.
Macca u pasmepsl aToMOB OOBsCHEHUE POJTA KAaTMIUISIPHBIX
u MOJIEKYIL. OnbITHI SBJICHU
TOATBEPAKAAIONIHNC JUTSL TIOCTYTICHUS BOJIBI B
OCHOBHEIC MOJIOKEHUS OPTAHH3M PACTEHMU,
MOJICKYIAPHO- Habmronenue, nposeieHue 1
KIHCTHHUCCKOM — TCOPHH. 00BsSICHEHHE OITBITOB IO
Monenu TBEpAOTO, HaOJIFOIEHUIO TETIIOBOTO
KEJIXOTO H ra3oobpasHoro pacIIMpeHus Ta30B, KUAKOCTEH
COCTOAHMA BemechBa. u TBEPABIX Ten. OObsICHEHNE
Obnacuerme C%OHCTB COXpaHeHUs 00BEMA TBEPIBIX
ra%os KHAKOCTCH 1 TEJN, TEKyYECTH KUAKOCTH (B TOM
TBEPABIX Ten Ha OCHOBE uHMCITe, pAsHHIEL
MOJIOKECHUH MvoneKynﬂpHo- B TEKYUECTH /IS
KHHETUYECKOH TEOPHH. PASHBIX KHIKOCTEHR),
Cuauparme " JIaBIICHHS Ta3a.
KalmUIApHBIE  SIBIICHUSI. TIpoBesieH e OMITOR,
Temmosoe pacmmperue n JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
CKATHC . JIABJICHUS BO3/IyXa OT €ro 00béMa
Y HarpeBaHUS WK OXJIKICHHS, U
X 00BsCHEHHE HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUICHUSI.
AHanu3 NpakTUYECKUX CUTyaLuH,
CBSI3aHHBIX
CO CBOMCTBaMU I'a30B, KUAKOCTEU
U TBEPJBIX TEI
1.2 TemnmoBsle 21 Temmnepatypa. CBsi3b O6ocHOBaHME TPABHI U3MEPEHUS
TIPOIIECCHI TEMIIEPATYPhI CO Temneparypsl. CpaBHEHHE

Pa3IMYHBIX CIIOCOOOB M3MEPEHUS
W IIKaJl TEMIIEPATYPHI.
Hab6monenne n o0bsicHenne
OIIBITOB, IEMOHCTPUPYIOIIMX
M3MEHEHUE BHYTPEHHEN 3HEPrUu
TeJa B pe3yIbTaTe Terionepe1aun
U pabOTHI BHEIIHUX CHII.
Hab6mronenue u o0bsicHeHnE
OIILITOB,

00CyXIeHHE MPAKTUICCKUX
CHUTYyaIWi, JEMOHCTPHPYIOIINX
pas3INYHbIE BUIBI
TETUTonepe/Iauu:




BemiecTBa. TemooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHenue
TEIJIOBOTO
Oamanca.
[InaBnenue u
OTBEp/ICBaHNE
KPUCTAIUTHYECKUX
BEIIECTB. Y JesbHas
TEIUIOTA TIaBJICHHS.
[TapooOpa3oBanue u
KOHICHCAITHSI.
Ucnapenue. Kunenue.
VY nenbHas TeniaoTa
napooOpa3oBaHHUS.
3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS
oT aTMocepHOTo
JTABJICHUSL.
BnaxxaocTs Bo3yxa.
OHeprus TOIINBA.
VY nenbHas
TEIUIoTa
CropaHwusl.
[TpurHnUTIEL paOOTHI
TETUTOBBIX JABUTaTEIICH
KIIJI TemmoBoro
JBUTATEIIA.
TemoBbie
JABUTATCIIN U
3amuTa
OKpYyKaroleu
CpeIbL.
3aKOH  COXpaHEHUS W
IpEBpAIlEHUsT JHEPIUU B
TEIUIOBBIX IPOLECCaX.

TETIONPOBOTHOCTD, KOHBEKIIHUIO,
A3ITy4YeHHe.

HUccnenoBanue siBaeHUS
TerooOMeHa

IpY CMEUIMBaHUH XOJOJHOU U
ropstaeit Boapl. Habmomenne
YCTaHOBJICHUS TETLIOBOTO
paBHOBECHS MEXITy TOpsTUeH u
XOJIOAHOM Bonoii. OnpeneneHue
(M3MepeHure) Kon4ecTBa
TEITIOTHI, TOYYEHHOTO BOJIOM
IpU TETI000MEHE C HAIPEThIM
METAJUTUYECKUM IIMITHHIPOM.
Omnpenenenne (M3MepeHUe)
YAEIbHON TEIIOEMKOCTH
BEIIeCTRA.

Pemenue 3amay, CBSI3aHHBIX C
BBIUMCIICHAEM KOJINIeCTBa
TETUIOTHI U TeTDIOEMKOCTH

IIpH TETI000MEHe.

AHanus cutyauuit
MIPAKTHIECKOTO MCITOJIb30BaAHUS
TETUTOBBIX CBOMCTB BEIIECTB U
MaTepHasoB, HAIPUMED, B IIEIIIX
SHEPrOCOEPEKECHHS:
TETUTOU30JIALIHS,
sHeprocOeperarone KpbIIiy,
TEPMOAKKYMYJISITOPBI

u T. 1. Habmonenne

SIBIICHUH UCTIApEHUS U
KOHJICHCAIIHH.

AHanu3 cutyauui
MPAKTHYECKOTO UCITOIb30BaAHUS
TETUTOBBIX CBOICTB BEIIECTB U
MaTepualoB, HAPUMeED, B IEJAX
SHEPTOCOEPEIKCHUS:
TETUTOU30JISAIIHS,
3HeprocOeperaronue KphIIiy,
TEPMOAKKYMYISTOPHI

u T. 1. Habmonenne

SIBJICHUI UCIIAPEHUS U
KOHJICHCAIIUH.

Hccnenosanue

nporiecca HCapeHust
pa3IuyHBIX

JKUIKOCTEN.

OO0bsicHEHHE SIBIICHUN HCTIAPEHUS
u

KOHJICHCAIIUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHSI.

HaGaronenue u o0bsIcHEHHE
Iporecca KUTMEHMsI, B TOM YHCIIe




3aBUCUMOCTH TEMIIEPATyphI
KUIIEHUS OT JaBJICHUS.
Onpenenenue (M3MepeHUE)
OTHOCHUTEIHLHOM BIIAYKHOCTH
BO3/yXa.

HaGuroienue nporiecca rmiaBicHUs
KPUCTaJUIMYECKOTO BEIIIECTRA,
HaIrpuMep, JIba.

CpaBHEHHE TPOIECCOB TUIABJICHUS
KPHUCTAJUTHYECKUX TSI

H pa3MATICHUS TIPH

HarpeBaHUU

aMOp(QHBIX Te.

Omnpenenenne (M3MepeHUe)
yAEIbHOMN TEIUIOTHI IIABICHUS
TB7A.

OOBsICHEHNE SBJICHUH TUTaBICHUS
U KPUCTAJUTU3AIMK HA OCHOBE
aTOMHO- MOJICKYJISIPHOT'O YUCHHUS.
Pemenune 3a1ay, CBSI3aHHBIX C
BBIYHCJIEHHEM KOJTHMYECTBA
TEIJIOTHI B IIpOIIeccax
TeIuIonepeaady Ipy TUIABJICHAN
H

KPUCTaJUTA3AINH, UCTIAPESHUH U
KOHJICHCAuu. AHAIIU3 CUTyaluil
MPAKTHYECKOTO MPUMEHEHUS
SIBJICHUH TIIABJICHUS U
KpHUCTaJUTM3AINH, HAIIPUMED,
MOJIYYCHHE CBEPXIUCTHIX
MaTepHaJioB, COJIeBasl Tpeika u
np.

AHanu3 paboThl M 00BSICHEHUE
MIPUHIIMTIA TEHCTBUS TETIJIOBOTO
JIBUTATEIS.

BrruncieHue KoJmyecTBa
TEIUIOTHI, BBIIETSIOLIEr0Cs IPU
CTOPaHHU PA3IUYHBIX BHJIOB
toruBa, u KII/ asurarens.
OO06Cy)XIeHNE IKOJIOTHISCKIX
IIOCJIEACTBUI UCIIOJIL30BaAHMUS
JIBUTaTEJ e BHYTPEHHETO
CTOpaHusl, TEIUTOBBIX

u

TUPOAIIEKTPOCTAHIU N

Pazgen 2. DiiekTpuyeckne 1 MarHuTHble sijieHus (37 yacoB)

Ne
n/n

HaumenoBanue
TeM M Ppa3/esioB
y4eOHOoro
npeaMera

Ko.-
BO
4acoB

IIporpammHoe
cojepKaHue

OcHOBHOM BHJ AeATEILHOCTH
00y4arouuxcs




2.1 9JI€KTpI/I‘IeCKI/I€ 7 3J‘IeKTpH3aLII/I$I TEII. HaoOmronenue n IpOBEACHUC
3apsAabl [Ba pona OIIBITOB

SICKTPUIECKUX T10 AIEKTPU3ALUU TEI IIPU

3apsioB. CONPUKOCHOBEHHUH U UHIYKIUEH.

B3aumoneiictBue Hab6mronenue u

3apSKEHHBIX TEJI. OOBSICHEHHE

3akoH Kynona B3aNMOJICHCTBHS

(3aBUCHMOCTH CHIIBI OJHOMMEHHO U

B3aUMOJICUCTBHUSL Pa3HOMMEHHO

3apsIKEHHBIX TEII 3apSKEHHBIX TEJ.

OT BEIIMYUHBI 3apPSIIOB U O6bsICHEHUE

pacCcTOAHUA MEXKIY MpUHIIMIA JEHCTBUS

TeNaMu). ). 3JIEKTPOCKOIIA.

DIEKTPHIECKOE TOJIE. OObsCHEeHUE BIEHU

Hampspxénnocts DJIEKTPHU3aLUH IIPH

AIEKTPUIECKOTO CONIPUKOCHOBEHHH TEIl

noust. [IpuHnun ¥ MHJIYKIUCH ¢

CYTEePIIO3UIINN HCTIOJIb30BaHUEM

ANEKTPUICCKHUX 3HAHUH O HOCUTEJIAX

oneii ANEKTPUIECKHIX

(Ha Ka4eCTBEHHOM 3apsAA0B B BELICCTBC.

yposue). Hocurenu Pacnio3naBanue u 00bsCHEHHE

JNEKTPUIECKHX 3apsII0B. SABJICHUH BJICKTPU3ALIMH B

JIeMeHTApHBIiT MMOBCEHEBHOM KU3HH.

DIEKTPUICCKUH 3apsi. Hab6mroaenue u 00bsICHEHHE

CrpoeHte aToMa. OTIBITOB, WLTIOCTPUPYIOMINX 3aKOH

T — COXpaHEHUS IEKTPUIECKOTO

3apsiza.

AMDIIEKTPAKH. 3aKOH Ha6J1r01eHIe OTIBITOB 110
COXpaHCHU MO/JIETTMPOBAHUIO CUJIOBBIX JTUHUN
SJICKTPHHCCKOTO 3apija AIEKTPUIECKOTO TTOJISI.

Uccnenosanue EUCTBUA
ANEKTPUIECKOTO OJIs Ha
MIPOBOJTHUKH U TUDJICKTPUKH

2.2 IHocTosTHHBII 20 DNEeKTPUIECKUN TOK. HaGuoienue pa3inyHbIX BHIIOB

3JIEKTPUIECKUN TOK

VYcnosus
CYIIIECTBOBAHUS
3JIEKTPUIECKOT0
TOKa.
Ucrounuku
ITOCTOSTHHOT'O TOKA.
JleiicTBus
ANEKTPUIECKOTO
TOKa (TEIUIOBOE,
XUMHUYECKOE,
MAarHUTHOE).
DNEeKTpUYEeCKui
TOK B
KUAKOCTAX U
rasax.
DnekTpuyeckas
LICTIb.

Cuna Toxa.

JIEUCTBHUS PIEKTPUIECKOTO TOKA U
00HapyKEeHHE 3TUX BUJIOB
IEHCTBUA B IIOBCEIHEBHOM
KU3HU.

HabmroaeHne BO3HUKHOBEHUS
ra3oBOTO pa3psijaa u
3IEKTPUUECKOTO TOKA B
SKHJIKOCTH

COopka 1 HCTIBITaHNE
AIEKTPUUECKON e MOCTOSIHHOTO
TOKa.

Usmepenue cumbl ToKa
amnepmeTpom. Mamepenue
3JIEKTPUUECKOTO HAMIPSIKEHUS
BosibT™METpOM. [IpoBeaeHue u
00BSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
3JIEKTPUUECKOTO




DIIEKTPUIECKOE
HaTpsHKEHUe.
ConpoTuBneHue
MIPOBOJHUKA. Y JIENBHOE
COTIPOTHUBIICHUE
BemecTBa. 3akoH Oma
JUTSL y9acTKa IIeTIH.
ITocnenoBarensHOE U
rapayuieIbHOe
COeMHEHHE
ITPOBOJTHUKOB.

Pabora u MOIIHOCTH
ANIEKTPUYECKOTO TOKA.
3akoH J[xoymnsi—JleHua.
DNeKTpUYECKUe HEeTH U
notpeduTenn
3JIEKTPUUECKON
SHEPTHUH B OBITY.
Kopotkoe

3aMBIKaHUE

COTPOTHBIICHUS POBOJHHUKA OT
€T0 JUTWHBI, TUTOTIAIH
MOTIEPETHOTO CEUEHUS U
MaTepuaa.

HccnenoBanne 3aBUCHMOCTH CUITBI
TOKa, MPOTEKAIOIIETO Yepe3
pesucrop,

OT COTIPOTHUBIICHHUS PE3UCTOPA

Y HaIpsDKEHUS Ha PE3UCTOpE.
[IpoBepka mpaBuia cI0KeHUs
HaIpsOKEHUH TIpU
MOCIIEI0BATENFHOM

COETMHEHWH JIBYX PE3UCTOPOB.
[IpoBepka mpaBmiIa JUIst CHITEI TOKa
MIPH TapaIETFHOM COCTUHEHUN
PE3UCTOPOB. AHAIIN3 CUTYaLUi
MOCIIEI0BATEILHOTO U
napajyuieaIbsHOro

COCIIMHEHMSI TPOBOTHIUKOB

B JIOMaITHAX

ANEKTPUIECKHUX CETAX.

Pewienue 3amau c
WCIIONIb30BaHNeM 3akoHa OMma U
¢dhopmyi pacuéra

3NIEKTPUIECKOTO

COTIPOTHBIICHUS TTPU
MOCIIEI0BATEIIEHOM H
MapajuIeTbHOM COSTUHEHUN
MTPOBO/THUKOB.

Omnpenaenenne paboTh
ANEKTPUIECKOTO TOKA,
MPOTEKAIOMIETO Yepe3 Pe3UCTOP.
Ormnpepaenenne MOIITHOCTH
3NIEKTPUYECKOT0 TOKA,
BBIJIETISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHIIBI
TOKa Yepe3 JIAMITOYKY OT
HanpspKkeHus Ha Hell. OnpeneneHue
KII/I narpeBatens.
Uccnenosanue

peoOpa30BaHus SHEPTUU

MpY NOAbEME Tpy3a
3JIEKTPO/IBUTATENIEM.

OOBsicCHEHUE YCTPOHCTBA U
MIPUHIINTIA TEHCTBUS TOMAITHUX
AJIEKTPOHATPEBATEIBHBIX
npubopoB. OO0bsCHEHNE IPUYNH
KOPOTKOTO 3aMBIKaHUS U
MIPUHIINTIA IeWCTBUS TUTAaBKIX
npenoxpanuTteneil. Pemenue 3agau
C UCTIOJIH30BAHUEM 3aKOHA
Jlxoyns—Jlenna




2.3 MaraurHsbie IlocTosunsie Wccnenosanue MarHuTHOTO
SIBIICHUS MAarHUTBL. B3aUMOJICUCTBUS MOCTOSTHHBIX
B3aumoneiictue MAarHuTOB.
MOCTOSIHHBIX W3yueHue MarauTHOIO MOJIs
MAarHUTOB. MOCTOSIHHBIX MarHUTOB MPU UX
MaruuTHOE 1oJe. 00BEIMHCHUY U pa3JIClICHUH.
MaruutHOE norne HccnenoBanre MarHuTHOTO
SemIH. 1 €ro 3HaueHHe B3aMMOJCHCTBUS TOCTOSIHHBIX
IUTSE )KA3HH Ha 3eMite.
MarHuToB.
OmeIT Opcrena.
N3yyeHue MarHuTHOTO MOJIS
MarnutHoe
MIOCTOSIHHBIX MarHUTOB MPU UX
rnoJse
00BETUHEHNH U Pa3JICIICHHH.
3JEKTPUYECKOTO
[IpoBenenue OMBITOB 1O
TOKa.
BHU3YaJIM3ALMH MOJISI HOCTOSIHHBIX
IIpumenenue
MarHuTOB.
AJIIEKTPOMArHUTOB
N N3yueHne sBnenns
B TeXHHUKE. J[eiicTBue
HaMarHU4MBaHUs BELECTBA.
MAarHUTHOT'O HOJIS N
Uccnenoranue aeicTBus
Ha [IPOBOJIHUK C TOKOM.
AIEKTPUUECKOTO TOKA Ha
ONEeKTPOABUraTENb
MAarHUTHYIO CTPETIKY.
MIOCTOSIHHOI'O TOKA.
[IpoBenenue ONbITOB,
Hcnone3oBanue
. JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD
SJIEKTPOABUTATENCH N
CHUJIBI B3aUMOICUCTBUS KaTyIIIKH
B TEXHUYECKUX
. C TOKOM U MarHuta OT CHJIbI U
YCTPOHCTBax u Ha
HaIlpaBJICHUS TOKA B KaTYIIKE.
TpaHCIOpTE N
AHanu3 cutyaruil IpakTHIeCcKOro
MIPUMEHEHUS DJIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKIX
YCTPONCTBAX, MPOMBINIIICHHOCTH,
MEIUIINHE).
N3yuenue aeiictBus
MarHUTHOTO HOJISl Ha
MIPOBOJIHUK C TOKOM.
N3yuenune neicTBUA
AIIEKTPOIBUTATEIIS.
N3mepenue KILJ
3IEKTPOJBUTATEIbHON
YCTaHOBKH.
PacnoznaBanue u ananus
Pa3IUYHBIX TPUMEHEHHM
3JIEKTPOJIBUTaTEIeH
(TpaHcopT, OBITOBBIEC YCTPOMCTBA
U 1p.)
2.4 DNeKTpOMarHuTHast Onprrer Dapajiest. SABNCHUE | OmpiThI [0 HCCTEIOBAHUIO

nHayknuy. [Tpaswo
Jlenua.
DJeKTpOoreHepaTop.
Crioco0st
MIOJTy4eHUS
3IIEKTPUUECKOHN
SHEPTHH.

ANIEKTPOMATHUTHOMN HH Ty KITHH:

HCCJICIOBAHNE N3MCHCHHI

3HAYCHUSI U HATIPABJICHHS
WHAYKIIMOHHOTO TOKa




DNEKTPOCTAHITAN
Ha BO300HOBIISIEMBIX
HMCTOYHHUKAX SHEPTHH

PesepBHoe Bpems 3 yaca

TEMATHYECKOE IINITAHUPOBAHME 9 Knacc (102 yaca)

Pa3nea 1. Mexannuyeckue siBjieHusi (40 yacon)

OTHOCHUTENBHOCTH
MEXaHHUYECKOTO
JBYDKEHUSL.
PaBHOMEpHOE
MPSIMOJIMHENHOE
JBIDKEHUE.
Hepasaomepnoe
MPSIMOJIMHENHOE
JIBIDKEHUE.

CpenHsisi U MTHOBEHHAas!
CKOPOCTh TeJa Ipu
HEPaBHOMEPHOM
JIBIDKEHUH. Y CKOPEHHE.
PaBHOYCKOpEHHOE
MPSIMOJIMHENHOE
nemxenne. CBoOogHOE
MajicHAE.

Omnbrtel [Manunest.
PaBHoMepHOE
JIBUKEHHE TTO
OKPYKHOCTH.

Ilepuon u yacrora
oOpaienus. Jluneitnas n

yriaoBas CKOpOCTHU.
IlenTpocTpemurensHoe
yYCKOpEHHE

Ne HauMeHoBaHHne Koua- ITIporpammuoe OcCHOBHOH BHJ JAeATEIbHOCTH
n/n TeM U pa3lejoB | BO coJepiKaHue o0yuyarumuxcsi
y4eOHOro 4acoB
npeaMera
1.1 Mexanuueckoe 10 MexaHndeckoe AHanm3 1 00CyKIeHHE Pa3InIHbIX
JBIDKEHHE u JBIDKEHHE. NPUMEPOB MEXaHHIECKOTO
CIOCO0BI ero MarepuanbHasi TOUKa. JIBUDKCHUSL.
OTIHCaHUS Cucrema otcuéra. O06cykaeHue TpaHul] IPUMEHUMOCTH

MO/IEIN

«MaTepualibHas TOUKay.

Ornrcanne MEXaHUIeCKOTO
JIBUKCHHS Pa3IMYHBIMU CIIOCO0aMU
(ypaBHeHue, Tabnuma, rpaduk).
AHanu3 )KU3HEHHBIX CUTYyalul, B
KOTOPBIX MPOSIBIIIETCS
OTHOCHUTEIBHOCTh MEXaHUYECKOT O
JIBIDKEHUSL.

HabnroneHre MexaHMYECKOTro
JIBIDKEHUSI TeJTa OTHOCUTEIBHO
Pa3HBIX TEI OTCYETA.

CpaBHeHMe ITyTeH U TPAcKTOpUI
JIBIDKEHUSI OJTHOTO U TOTO JKe Tella
OTHOCHUTENFHO Pa3HBIX TeJl OTCUETA.
Amnanu3 Texcra ['anunest 00
OTHOCHUTEJILHOCTH JIBUYKCHHS,
BBITIOJTHEHNE 3a/IAHUH TI0 TEKCTY
(CMBICIIOBOE UTEHUE).
Ormnpezenenne cpeaHeil CKOPOCTH
CKOJIBXKEHUS Opycka W
JIBUKCHHMSI IIIAPUKA 110 HAKJIOHHOM
TUIOCKOCTH.

AHanus u 00CyXJIeHHE CIIOCO00B
MPHOIMKEHHOTO OTPEACTICHIS
MTHOBEHHOM CKOPOCTH.
Onpenenenyue CKOpocTu
PaBHOMEPHOTO ABIKEHUS (IIapyKa B
XKHUIKOCTH, MOJIENH DIIEKTPHIECKOTO
aBTOMOOWIIS U T. 11.).

Omnpenenenue myTH, MTPOHASHHOTO 32
JTAHHBINA TIPOMEKYTOK BPEMEHH, H




CKOpOCTH TeJia
o rpaduKy 3aBUCUMOCTH Iy TH
PaBHOMEPHOT'O JABMXKCHUS OT
BpPEMEHH.

OO0CyxIeHUE BO3MOXKHBIX
MIPUHIIMIIOB JIEHCTBHS IPUOOPOB,
M3MEPSIOIINX CKOPOCTh
(ctmmOMeTpoB).

Brruncnenue myTH U CKOPOCTH TIpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBUKCHUH TEJIa.

OnpeneseHre NpOWACHHOTO MYTH U
YCKOpPEHUS IBHIKEHUS Teja M0
rpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJITMHEWHOTO TBUKCHHS TEJIa OT
BpPEMEHH.

IIpoBepka runoTessl: eciiu

MIPH PABHOYCKOPEHHOM JIBIKEHUH
0e3 HauaITbHON CKOPOCTH Iy TH
OTHOCATCA KaK psiaj HEUYETHBIX
YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH

OJIMHAKOBHI.

Ompenenenue

YCKOPEHUS Tena

npu

PaBHOYCKOPEHHOM

JBHXCHUU I10

HAaKJIOHHOM

TIOCKOCTH.

Nsmepenne nepuoa M 4acTOTHI
oOpalneHus Temna 1mo OKpy>KHOCTH.
Omnpenenenye CKOpocTH
PaBHOMEPHOI'O ABHUXXCHUS TEJIA 110
OKPYKHOCTH.

Peuienue 3amayu Ha onpeesieHre
KHMHEMATUYCCKUX XapPaKTECPUCTHUK
MEXaHHYECKOTO JBUKCHUS
Pa3IMYHBIX BUJIOB.

Pacnio3naBanue 1 npuOIMKEHHOE
OITMCAaHUE PA3JIMYHBIX BUAOB
MEXaHUYCCKOI'O IBHXCHUS B
MIPHUpPO/Ie U TEXHUKE (Ha TpUMepax
¢BOOOHO MAJAIOIINX TE,
JIBUKCHHUSI JKUBOTHBIX,

HEOECHBIX TeJ, TPaHCIOPTHBIX
CPEIICTB U JIp.)

1.2

BsaumopeiicTBue
TCI

20

IepBoIit
HeroTona.
3aKOH
Tperuii

3aKOH
Bropoii
HsroTona.
3aKOH

HabmoneHue 1 00CyKICHHUE OIBITOB
C IBIDKCHHUEM TeJIa P YMEHBIIEHUH
BIIUSTHUS JPYTHUX TE,
MIPENSATCTBYIONTUX JBIKESHHUIO.




Herorona. IlpuHnun
CYTIEpPIO3ULIUY CHIL.
Cuna ynpyroctu. 3akoH
I'yka. Cuma Tpenus: cuna
TPEHUSI CKOJIBXKEHUS,
CHJIa TPEHHUS [IOKOS,
JIpyTUe BUIbI TPEHUSL.
Cuna TSKecTH U 3aKOH
BCEMUPHOT'0 TATOTEHHUSI.
Yckopenue cBOOOTHOTO
maacHus. JIBImKeHme
r1a"eT Bokpyr ConHua.
IlepBas

KOCMHYECKasi CKOPOCTb.
HesecomocTs u
neperpysku. PaBHoBecue
MaTepUaIbHON TOYKH.
AGcomoTHO TBEP0E
teno. PaBHoBecue
TBEPAOTO TeNa C
3aKPEIUIEHHON OChIO

BpallcHUs. MOMEHT CHIIBL.

Hentp TspKECTH

Amnanus tekcta [anunes ¢
OTIMCAHUEM MBICIICHHOTO
IKCIIEPUMEHTA,
000CHOBBIBAIOILIETO 3aKOH
WHEPIWH; BHIITOJHEHUE 3aJaHAN
IO TEKCTY (CMBICIIOBOE UTEHHE).
OO6cyxnenne BOSMOXHOCTH
BBITIOJTHCHUS 3aKOHA WHEPIIMH B
Pa3IMYHBIX CHCTEMaX OTCYETA.
Hab6nronenue u oocyxaenne
MeXaHMYECKHUX SIBICHUH,
MPOUCXOSIINX B CUCTEME OTCUETa
«Tenexkay» pu e€ paBHOMEPHOM
1 YCKOPEHHOM JIBIDKEHUHT
OTHOCHUTENFHO KaOMHeTa (hU3UKU.
JleiicTBUA C BEKTOpaMu CUJI:
BEITIOJTHEHHE 3aJJaHUN TIO CIIOKESHHIO
Y BBIYUTAHHIO BEKTOPOB.
HaGmronenue u/vnu mpoBecHUe
OTIBITOB, JICMOHCTPUPYIOIIHX
3aBUCHUMOCTbB YCKOPEHHUS TeNa OT
MPHIIOKEHHON K HEMY CHITBI K MacChl
Tena.

AHanu3 1 00bsSICHEHHUE SIBJICHUH

C UCIOJIb30BaHUEM BTOPOIO 3aKOHA
Herorona. Pemienue 3a1ay ¢
WCIIONIb30BaHNEM BTOPOTO 3aKOHA
HrroToHa 1 ipaBHia CIOXKEHHS CHIL.
Omnpenenenne KECTKOCTH MPY>KUHBI.
AHanu3 cuTyanuii, B KOTOpBIX
HaOJIOIAI0TCS YIPYTHe
nedopMaIim, U X 00bsICHEHNE

C UCIIOJIb30BaHUEM 3aKkoHa ['yka.
Pertenue 3agau ¢

KCIIOJIb30BaHKUEM 3aKoHa ['yka.
Uccnenoanue 3aBUCUMOCTH CHJITbI
TPEHUs

CKOJIBYKEHUS OT CHITBI HOPMaJIbHOTO
nasieand. O0cyxaeHne pe3yIbTaToB
HCCIIeIOBAHUS.

Onpexenenne KodppUIueHTa TPEHHUS
CKOITbKEHUSI.

W3mMepenue Cuiibl TPEHUS MTOKOSI.
Pemenue 3amau ¢

HCIOJIb30BaHHEM QPOPMYJIbI JIJIs
CHUJTBI TPEHUS CKOIBKEHUSI.

AHanu3 IBUKEHUS TEN TONBKO MO/
JIEACTBUEM CHJIBI TSDKECTH —
CcBOOOJTHOTO MMAJICHUSI.

OO0BsICHEHNE HE3aBUCUMOCTH
YCKOpEHUS CBOOOTHOT'O MA/ICHUS OT
MAacChI Tela.




OneHKa  BEIMYHHEI

CHJIBI TSATOTEHMS,
JIEUCTBYIOIEN MEXIY

IByMsl Tenmamu (IS

Pa3HBIX Macc).

AHanus3 IBMKEHNS

HEeOECHBIX TEl

Ananus

OPUTHHAIILHOTO

TEKCTa,

OTMCBIBAIOIIETO TPOSBICHUS
3aKOHA BCEMHUPHOTO TATOTCHIS;
BBITIOJTHCHUE 33JJaHUH IO TEKCTY
(cMBICITIOBOE YTEHHE).
Hab6nronenue u 00CyXeHUE OTBITOB
0 U3MCHEHHMIO Beca TeJia IPU
YCKOPEHHOM JIBIDKEHHU.

AHanu3 ycja0BUH BOZHUKHOBEHHSI
HEBECOMOCTH U TIEPETrPY3KHU.
Pemenue 3a1au Ha onpe/ielieHUe Beca
TEeNna

B Pa3JIMYHBIX YCIIOBHSX. AHAIIN3
CHUJI, ICUCTBYIOLIUX Ha TEJIO,
MOKOSIIIIEECs Ha OTope.
Omnpenenenne NeHTpa THKECTH
Pa3IMYHBIX TEJ

1.3

3aKoHBI
COXPaHEHUS

10

Nmnynsc Tena.
N3MmeHenune umitybca.
Nmnynbe cunel. 3aKoH
COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.
Mexanuueckas
paboTa ¥ MOIITHOCTb.
Pabora cuit TshkecTH,
YIPYTOCTH, TPCHHSI.
CBs13b DHEPTUHU U
paboTEHL.
IotennuanbpHas
SHEprus Tena,
MOAHSTOrO HaJ
MMOBEPXHOCTHIO 36 MIIU.
ITorennuanbpHas
SHEPrus CKaTon
TIPY>KUHEI.
Kunernueckas sHeprusi.
TeopeMa 0 KHHETHYECKOU
SHEPIuu. 3akoH
COXpaHEHUs
MEXaHUYECKON SHEPTUHN

Hab6nronenue u obcyxaeHue
OTIBITOB, JEMOHCTPUPYIOIIHNX
nepeaavdy UMITyJIbca

TIpH B3aUMOJISHCTBUH TeIl, 3aKOH
COXpaHEHHUs UMITYJIbca MPH
a0COJIFOTHO YIIPYTOM M HEYIIPYTOM
B3aMMOJICHCTBUY TEIl.

AHanuz cuTyanui B

OKPY’KarOILEH )KU3HU C
WCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs UMITyJIbCa.
PacnioznaBanue siBneHust
PEaKTUBHOTO ABMKEHUS B
MIPHUPOJIE M TEXHHKE.

IIpumeHeHune 3aKk0Ha COXpaHEHUs
HUMITyJIbCa JUIs pacuéra
pe3yJbTaTOB B3aUMOIEHCTBUS TEIl
(Ha mpuMepax HEYIPyroro
B3aUMO/JIEUCTBUSA, YIIPYTOTO
[EHTPATHHOTO B3aUMOICHCTBHS
JIByX OJIMHAKOBBIX TE€J, OHO U3
KOTOPBIX

HETOIBHKHO).

Pemenwne 3aa4 ¢ MCTIONB30BaHUEM
3aKOHA COXpaHEHUs UMITYJIbCa.




Onpenenenue  pabOTHI

CUJIBl  YNPYTrOCTH IIPU

oaBbEME rpysa c

HCIIOJIb30BAaHUEM

HEMOBUKHOTO u

[MOJABMKHOTO 0JI0KOB.

N3mepeHne MOIHOCTH.

N3mepeHne NOTeHIHAIbHON SHEpPrun

yapyro

nehopMHUPOBAHHOM

npyxussl. I3mMepeHue

KUHETUYECKOU SHEPTUH TeJa

IO AJIMHE TOPMO3HOrO MyTH.

OKCIepUMEHTAIILHOE CpaBHEHHE

U3MCHCHUA HOTeHHI/IaJ'II)HOI\/'I u

KUHETHYECKOU SHEPIil Tena mpu

JBWKEHHUHU T10 HAKJIOHHOM

TJIOCKOCTH.

DKCIepUMEHTANIbHAS

MIPOBEPKA 3aKOHA

COXpaHEHUs

MEXaHUYECKOU SHEPTUH

MpH CBOOOHOM TTaICHHH.

[IpuMeHeHue 3aKOHa COXpaHEHUS

MEXaHUYECKOMN SHEPTUU JIs

pacuéra

MOTEHIIMATbHON U KWHETHYECKOM

sHepruy rena. Pemenue 3axad ¢

WCIIOJIb30BaHMEM 3aKOHA
COXpaHCHHUA MeXaHH4YEeCKOM OHCPIuu

Paznen 2. Mexannueckue Kojiebanusi M BoJHbI (15 yacoB )

KoJIeOaHMIt: IepHoI,
94acToTa, aMILUIUTY/Ia.
MaremaTruecKuil 1
MIPYKUHHBIN MaSTHUKU.
[IpeBparienne sHEprUN
MpH Kose0aTeIbHOM
JIBIDKEHUHL.

3aryxaromntue KoiaeOaHus.

BrIHYKICHHBIE KOJICOaHNUS.
Pesonanc

Ne HanmeHnoBanue Koa- IIporpammuoe OcHoBHOI1 BU]
n/n TeEM M pa3jiejioB | BO coJepikaHue AeATEJIbHOCTH
yueOHOoro 4acoB 00y4arouuxcs
npeaMera
2.1 Mexanuyeckue 7 KonebaTtensHo€e ABMKEHUE. OCHOBHBIE XapaKTEPUCTHKH
Koje0anus OCHOBHBIE XapaKTEPUCTHKH KoJIe0aHMil: mepuo,

4acToTa, aMIUIATY/A.
MareMaTH4eCKUH 1
MPYKUHHBIN MASTHUKH.
[IpeBparmienne sHEprUn
npu KonebaTeTbHOM
JIBUOKEHUH.

3aryxaromie KojacOaHusl.
BrinykaeHHBIC KOoeOaHusl.
Pe3onanc. konebanuit
ITO/IBEIIICHHOTO K HUTH IPy3a OT
JuHbl HUTH. [IpoBepka
HE3aBHCUMOCTH MIEPUOIA
KoJie0aHuit rpysa,




MTO/IBEIIICHHOTO K JICHTE, OT
Macchl rpy3a. Habnronenue u
00CYKJICHHUE OTIBITOB,
JIEMOHCTPHPYIOIIUX
3aBUCHMOCTb ITEPHOAA
KoJe0aHui Py KHHHOTO
MasTHHUKa OT Macchl Tpy3a U
KECTKOCTHU TPY>KUHBI.
IIpumenenue
MaTeMaTHYECKOTO u
MPY)KHHHOTO MAasTHUKOB B
KauecTBe  MOJAENed  Juid
omMCcaHus ~ KonebaHWii B
OKPY>KafOIIIEM MHpE.

Pemenmne 3a1ady,
CBSI3aHHBIX C
BBIYHUCIICHUCM 1501050
OLICHKOM YaCTOTHI

(nepuona) xonebaHuit
Nsmepenue yckopeHus
cBOOOJTHOTO MAJICHUS

2.2

Mexanudeckue
BOJIHBL. 3BYK

MexaHU4eCKHUE BOTHBI.
CBolicTBa MEXaHUYECKUX
BoJH. [IpononbHble 1
MONepeYHbIe BOJHBL. [{nunHa
BOJIHBI U CKOPOCTb €€
pacpoCTpaHEHUSI.
MexaHuueckue
BOJIHBI B TBEPAOM
TeJe, CCUCMHUYCCKHE
BOJIHBI.
3BYK. [POMKOCTb 3BYKa 1 BbICOTA
TOHa. OTpaxkeHue 3BYyKa.
Wudpas3Byk u ynmeTpa3Byk

OO0OHapyKeHHUE U aHAIIN3
BOJIHOBBIX SIBJICHHUI B
OKPY>KaroIIeM MHpE.
Habmonenue
pacnpocTpaHeHHUsI
MPOJOIBHBIX U

MOTIEPEYHBIX BOJH (Ha
MOJENN) U

oOHapyXeHHe

AHAJIOTUYHBIX BHJIOB

BOJIH B IIPUPOJIC

(3BYK, BOJIHBI Ha

BOJIC).

Brrurcnenme niHBI BOJHBI U
CKOPOCTH PaclipoCTPaHEeHUs
3BYKOBBIX BOJIH.
OKCTepUMeHTaJIbHOE
ornpezesieHNe TPaHUI] YaCTOTHI
CJIBITIIMMBIX 3BYKOBBIX
KoJIeOaHuii.

Habmroenue 3aBHCHMOCTH
BBICOTBI 3BYKa

OT YacCTOTHI (B TOM YHUCIIE, C
UCIIOJIb30BaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
HabGaronenue u 00bsiCHEHNE
SIBIICHHS

aKyCTHUYECKOTO PE30HAHCA.
AHanu3 OpUTHHAIBHOTO TEKCTA,
MOCBALIEHHOTO
HCIIOJIb30BAHUIO 3BYKa (HITH
yIBTPa3ByKa)

B TCXHHKC (3xon01<au1/1}1,




VIBTPA3BYK
B MEJIUITUHE U JIP.); BHIMIOJIHEHUE
3aJIJaHU 10 TEKCTY (CMBICIOBOE
YTCHHE)

Pa3znen 3. DiaekTpoMarHuTHoe moJie. JJIeKTPOMAarHUTHBIE BOJHBI (6 4acoB)

BonHoBEIE cBOlicTBa CBETA

Ne HaumeHoBaHue Kou- IIporpammuoe OcHoBHOI BHJI
n/n TeM M pa3lejoB | BO colepkaHue AeATeJIbHOCTH
yueOHOro 4acoB 00y4yarImuxcs
npeaMera
3.1 OnekTpomMariutHoe | 6 ONEeKTpOMarHuTHOE TOJeE. ITocTpoeHue paccyxacHui,
I10JIE U 9neI<Tp0MarHI/ITHLIe 000CHOBBIBAIOIIINX B3aUMOCBS3b
SJICKTPOMAaraHMTHBIC BOJTHEI. JEKTPUIECKOTO 1 MAarHUTHOTO
BOJIHEL CsoiicTBa TONEH.
ANIEKTPOMATrHUTHBIX BOJTH. 9KCH6PHMCHT§‘HI’H0€
[Ikana N3y4YCHHE CBONCTB
3JIEKTPOMArHUTHBIX BOJIH. SJICKTPOMAarHUTHBIX
Hcnone3oBanne BOJIH (B TOM 4HCIIE C
3JIEKTPOMArHUTHBIX HOMOIIBIO
BOJIH JIJIsl COTOBOM MOOHITBHOTO
CBS3H. Tenedona).
DJeKTpOMarHuTHAs AHanu3 peHTTeHOBCKUX
nprpoza ceta. CKopocTh CHHMKOB 4€JIOBE4YECKOTO
CReTA. OpraHusMa.

AHaju3 TEKCTOB,
OTIMICHIBAIOIINX ITPOSIBIICHUS
ANIEKTPOMATHUTHOTO U3ITyICHUS
B IIPHUPO/IE: )KUBBIE OPTaHU3MBI,
M3JTy4YeHHsI HEOSCHBIX Tell
(CMBICIIOBOE YTEHHE).
Pacrio3naBanue u

aHaIN3 Pa3IMYHBIX
IPUMEHEHUHN
AIEKTPOMATrHUTHBIX

BOJIH B TEXHHKE.

N3yuyeHue BOTHOBBIX CBOMCTB
CBeTa.

JKUBBIC OpPTaHU3MBI, U3ITyICHHUS
HEOECHBIX TeJ (CMBICIIOBOE
YTEHUE).

Pacrio3naBanme u

aHAJIN3 Pa3THMIHbIX
HIPUMEHEHUI
AIEKTPOMATrHUTHBIX

BOJIH B TEXHHKE.

N3yuyeHue BOTHOBBIX CBOICTB
CBETAa.

Pemenne 3amgad ¢
WCIIONIb30BaHUEM (DOpMYIT IS
CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJIUHBI




BOJIHBI 1 9aCTOTEI CBETA

Paznen 4. CBetoBble siBjienusi (15 yacon)

MHUKPOCKOIIA U TeJIECKOIIA.
I';ma3 xak onThyeckas
CHUCTEMA.

Ne HaunmeHoBaHue Kou- IIporpammuoe OcHOBHOI1 BUJ 1eATeJIbHOCTH
n/n TeM M Pa3ieioB BO coJep;KaHue 00y4JaroImuXxcs
yueOHOoro 4acoB
npeaMera
4.1 3aKoHBI 6 JlyueBas mozens cBeTa. Ha6uo1eHue ombIToB,
pacnpocTpaHeHHS VICTOYHHKY CBeTa. JIEMOHCTPHPYIONIIX
CBeTa [Ipsamonuneiin .
PAMOJIMHCHHOC SIBJICHHE IIPSMOJIMHEIHOTO
pacrpocTpaHeHHUE CBETA. PACIIPOCTAHCHNA CBETA
3atmenust Connua u JIyHsl.
(BO3HUKHOBEHHE TCHH U
Otpaxenue ceta. [Lnockoe
MOy TEeHN),
3€pKaio. 3aKOH OTPAKEHUSA
W UX HHTEPIPETALHS C
cBeTa.
WCTIOJb30BaHUEM TTOHSTHS
[Ipenomnenue cBera. 3aKoH
CBETOBOTO JIyya.
npesnomieHus ceera. [lonHoe
OO0BsicHEeHUE U MOJICTTHPOBAaHUE
BHYTPEHHEE OTPa’KeHHE .
HEYHOT'O U JTyHHOT'O 3aTMEHUI.
cBeTa. Mcronp3oBanue COHCHHOTO I JIyHHOTO 3aTMC
TOJHOTO BHYTPEHHETO HccnenoBanne 3aBUCUMOCTH yIiia
OTpayKEHUS B OIITHUECKHX OTpa’KeHHsI CBETOBOT'O JTy4a OT
CBETOBOJAX yriia najacHus.
Wzyuenne cBOWCTB H300pakeHUs B
IJIOCKOM 3€pKaJie.
HaGmonenue u 00bscHEHNE
OTIBITOB
TI0 MOJTyYEHHU IO U300paKeHNH B
BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
Habnronenue u
00BSICHEHHE OTIBITOB I10
MPEJIOMIICHHUIO CBETa Ha
IpaHMLE pa3INYHbIX Cpell, B
TOM YHCJIE OIBITOB C ITOJTHBIM
BHYTPEHHHM OTPaKECHUEM.
HccnenoBanue 3aBUCUMOCTH
yTiia IpeoMIICHHS OT yTiia
MaJICHUs CBETOBOT'O JTyda Ha
IpaHHLIE «BO3yX—CTEKIION.
PacnioznaBanue siBineHuit
OTpaKEHHS U TPETIOMIICHUSI CBETA
B TIOBCEJIHEBHOM KU3HH. AHAIH3 H
00BSICHEHHE SIBJICHUS OTITUYECKOT0
MHpaKa.
Penrenue 3a1a4 ¢ UCIonbp30BaHHUEM
3aKOHOB
OTPaKEHHUS U IIPEJIOMJICHHUS CBETa
4.2 JIun3el n 6 JInnza. Xox aydeii B [ony4enue nzobpaskeHu C
ONTHYECKUEC nuH3e. Onruyeckas MOMOIIBIO coOMparoel u
nprHOOpEI cucrema (oroarnmnapara, pacceuBaroILeH JINH3.

Onpenenenue GpoxycHOro
pacCTOSIHUSL ¥ ONITUYECKOU
CHJIBI COOMPATOTIICH JTIH3BI.




bnuzopykocts 1
JAIIbHO30PKOCTh

AHanus ycTpoicTBa u
MPUHIMIA JCHCTBHS
HEKOTOPBIX ONTHYECKUX
puOOPOB: oToanmapara,
MHKPOCKOIIA, TEJIECKOIIA.
W3yuenue monenu raaza
KaK ONTHYECKON
cUCTeMbl. AHaIu3
SIBIIEHUH OJTM30PYKOCTH U
JAJIbHO30PKOCTH,
NPUHIMIA TEHCTBUS
OYKOB

4.3

Paznoxenue 6enoro
CBETa B CIICKTP

Pasnoxxenue 6emoro ceera
8 cnekTp. OnbeIThl Hh0TOHA.
CoXeHHUe CeKTPATbHBIX
1uBeToB. Jlucnepcus cBera

Habmonenue

paznoxeHwst 6e710ro

CBETa B CIEKTD.
Habmronenue u 00bsicHEHHE
OIIBITOB

IO TIOJTYYEHHIO OETIOT0 CBEeTa IMPH
CJIOKCHUH CBETA Pa3HBIX I[BETOB.
[IpoBenenwnie u oOBsICHEHNE
OITBITOB

TI0 BOCIIPUSITHIO [[BETA ITPEAMETOB
Ipu ux

HaOJIOIEHNH Yepe3 IIBETOBEIE

(UIBTPHI (IIBETHBIE OYKH)

Paznen 5. KBanToBble siBjieHusn (17 yacoB)

spa

OeTa- ¥ TaMMa-u3TydCHHUS.
CtpoeHune aToMHOTr o sApa.
HyknoHHast MoJie)Ib aTOMHOTO

Ne HaunmeHoBanue Kou- IIporpammHuoe OcHoBHoOI1 BH/L
n/n TeM U pas3fgejoB | BO coaepxKaHue AeATeJbHOCTH
y4eOHOro 4acoB o0yuaruuxcst
npeaMera
5.1 Hcnyckanue n 4 OnbiThl Pesepdopna u aTOMOB,
MOTJIOIICHHUE CBETa TUTaHEeTapHast MOJIENTb aTOMA. (bopmynHupoBaHue
aTOMOM Mogens atoma bopa. BBIBOJIOB M3
HcnyckaHue 1 MOroeHue Ppe3yIbTaToB
cseta atTomom. KBaHTHI. OTIBITOB.
JIuneiiyaTele CIEKTPEI OGCyxK/IeHHE IPOTHBOPEUHit
IUTAHETapHON MOJENM aToMa
Y OCHOBAHMM JAJISI TUTIOTE3bI
Bopa o cranmonapHbIx
opOUTax SIEKTPOHOB.
Habnroenue CrutoniHeIX 1
JIMHEHYaTBIX CIIEKTPOB
N3JIYYCHHUSA PA3JIMYHBIX
BEIIECTB.
OOBsicHeHNE TUHEWYATBIX
CIEKTPOB M3TyUCHHUS
5.2 Crpoenue aromMHOTO | 6 PannoaktuBHOCTE. Asb(a-, OO0cyxeHne BO3MOKHBIX

TUIIOTE3 O MOJAECIIAX CTPOCHUS
spa.

OnpeesieHne cocTaa sep 1o




anpa. M30Tonsl.
PagnoaxTrBHBEIE
npeBpaitenus. [lepuon
MoJTypacnasia aTOMHBIX SiAEp

3aJaHHbIM MacCOBBIM U
3apsIIOBBIM YUCIAM U

IO TOJIOKEHHUIO B
MEPUOIUYECKOM CUCTEME
3JIEMEHTOB.

AHanu3 W3MEHEHUA
cocTaBa A1pa U €ro

TTOJIOXKEHUS B
TEPUOTUUECKON
cucTeMe Tmpu  O-
PaMOaKTUBHOCTH.

HccnenoBanne TpEKOB 0-4aCTHII
10 TOTOBBIM (hoTOrpadusm.
OO0HapyxeHHUe 1 H3MEePEHUe
paanauoHHOTO (POHA C
MIOMOIIBIO TO3UMETPA, OIIEHKA
€ro MHTEHCHBHOCTH.
Amnanu3 OMOJOTMUECKUX
HM3MEHEHUH, TPOUCXOISIIUX
MoJ IeMCTBUEM
PaAnOaKTUBHBIX U3TYUYCHUH.
Hcnonb30BaHue paguoaKTUBHBIX
156314 %: (S)3 15151

B MEJMLIMHE

5.3

SAnepHble peakuun

S nepuble peakuuu. 3aKOHbI
COXpaHEHUs 3apsI0BOTO U
MacCOBOT'0 YHCeN. DHEPrus
CBsSI3U aTOMHBIX siiep. CBs3b
Macchl ¥ 3Hepruu. Peaknun
CHHTE3a U JICJICHHUS sITIep.
Ucrounuku snepruu ConHua
u 3BE31. AnepHas
sHepretuka. JleicTBus
PaAUOAKTUBHBIX U3ITy4YEHUN

Ha )KMBBIC OPTaHU3MbI

Pemienue 3a1au ¢
MCIIOJIb30BaHNEM 3aKOHOB
COXPaHEHHUSI MacCOBBIX U
3apsIOBBIX YHCEN Ha
oTpeJiesIeHHEe Pe3yJIbTaToOB
SIIEPHBIX PEAKLUI; aHAJIN3
BO3MOXXHOCTHU HJTH
HEBO3MOXKHOCTH SEpHON
peaxuuu.

O1eHKa SHepryuu CBS3H sIIep ©
UCIIOJIb30BaHUEM (pOpMyJIbI
OUHIITENHA.

Ob6cy>KeHue nepereKTHB
UCIIOJIb30BaHMsl YIPABISIEMOTO
TEPMOSZEPHOTO CUHTE3A.

Ob6cy>KxaeHne NpeuMyILEeCTB 1

9KOJIOTUIECKHX
Mpo0JieM, CBSI3aHHBIX C SAEPHON
SHEPreTUKOU

Pazpnen 6. [loBTOpuTenbH0-0000 a0l MOAYJIb ( 94acoB)

00001IeHme Kpca

0000111EeHHE
MPEMETHOTO

Ne HauMmeHoBaHue Kou- IIporpammuoe OCHOBHOH BHJI 1eATEILHOCTH
n/n TeM M pa3iesJioB | BO cojepiKaHue o0y4yarommxcs

yueOHOoro 4acoB

npeaMera
6.1 [ToBTOpEHUE 1 9 CucremaTusanus u BrimotreHme yaeOHBIX 3aJaHAH,

TpeOYIOMMX AEMOHCTpAITUH
KOMIIETCHTHOCTEH,




¢u3uku 3a 7-9
KJIACCHI

COJICPKaHUs U OTbITA
JIeSITEIHOCTH,
MIPHOOPETEHHOTO

MpH  W3YYCHUU  BCETO
Kypca (uzuku
OCHOBHOTO o01Iero
00pa3oBaHusI.

IToaroroBka K
OCHOBHOMY
TOCY/IapCTBEHHOMY
9K3aMEHY I10

¢buzmuke 1is
oOyJaromuxcs,
BEIOpABIINX ATOT yIEOHBIH

peaIMeT

XapaKTepU3YIOLINX
€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB!

— MPUMEHEHUS
MOJTYYCHHBIX 3HAHUN

JUISL HAYYHOTO

00BSICHEHHS

(hU3UYECKUX SBICHUN

B OKpY’Karomen

NpUpoe,

B MOBCEHEBHOM KM3HU U
BBISIBJICHUS (DU3MUYECKUX OCHOB
pAlla COBPEMEHHBIX TEXHOJIOTH;
— IPUMEHEHHSI OCBOCHHBIX
SKCIIEPUMEHTAIbHBIX YMEHHUN

JUTSL UICCTICTIOBAHUS (PU3NICCKHUX
SIBIICHHUH, B TOM YHCJIC IS
MIPOBEPKU TUIOTE3 U BBHISBICHUS
3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3aaa4, B TOM
YHUCIIE MPEANOIararoInx
WCTIONb30BaHME (PH3NIECKUX
MOJIeNIeli 1 OCHOBAaHHBIX Ha
COACPMKAHUU PA3IUYHBIX PA3ACIOB
Kypca QH3HKH.

Brimonnenue u 3amura

TPYIITOBBIX WITH
WHJIUBUIyaJbHBIX TIPOCKTOB,
CBSI3aHHBIX C COJIEPKAHUEM Kypca
(hnzukm












