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MMOACHUTEJIBHASA 3ATINCKA

[Iporpamma 10 (u3NKe Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéToM (peepanbHON padoyell MporpaMmMbl BOCIIUTAHUS U
Konnenuu npenonaBanus yueOHoro npenmera «Du3nkay.

Copepxkanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopmupoBaHHe
CCTCCTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OPTaHU3AIMI0 H3yYCHHSI
GU3NKKN Ha NESITEIbHOCTHOM OCHOBE. B mporpamme mo (u3MKe yYHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenMera B peanusamuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma o ¢gu3nke ycTaHaBIMBACT paclpecsieHue yueOHOTro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT OpUMEpPHYIO MOCIEI0BATEILHOCTD
W3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa € IEJIbIO OKa3aHUS METOJIUYECKOU
MTOMOIIY YYUTEITIO B CO3/IaHUU pabodeii mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYaeMbIX XUMHEH, Ouoyiorued, actpoHoMuerd u (GUUYECKOU
reorpagueii, BHOCHUT BKJaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
MPEIOCTaBIsAET HamOoJiee SCHbIE OO0pa3lbl MPUMEHEHHsT HAYYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYYEHUS JOCTOBEPHBIX 3HAHUHN O MHUpE.

Onna w3 raaBHBIX 3a7ad (PU3MUECKOTO OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3oBaHUsg COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM T'PaMOTHOCTH U
HWHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne @uiznku Ha 0a30BOM ypOBHE MPEIINOJaracT OBJIAJICHUE
CIIEIYIONUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHWBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS,

e HWHTEPIPETHUPOBATH  JAaHHBIE W  WCIOJb30BaTh  HAyYHBIC
JI0KA3aTeILCTBA JIs TIOJYYCHUS BBIBOJIOB.

enmn wu3yueHuss (PU3MKK HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoii @enepauuu, peanu3yrOIIMUX
OCHOBHBIE  00I1I€00pa30BaTENbHbBIE MPOrPaMMBbl, YTBEPXKIEHHOM pEHIEHUEM



Konnerun Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (mpoToKos ot 3
nekadps 2019 r. Ne [1K4BH).
Heau uzyyeHus: pU3NKU:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYalolmUXCs K HaydHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (opMUpoBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dhopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3ysbTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O PO (DU3WUKH IJIsT PA3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
po(ecCHOHATBLHOMN ACATCIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JabHEHIIIEMy 00YUICHHUIO B 3TOM HalpaBIICHUH.

JlocTHKeHHME 3TUX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHUW  BeEIlIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJEKTPHUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MpUOOpPETEHUE YMEHUN OMUCHIBATH U OOBSICHATH (DU3WUYECKHUE SIBICHUSI C
WCIIOJb30BaHUEM MOTYYCHHBIX 3HAHUI;

OCBOEHHE METOJOB PpEIICHUS MNPOCTEHIIMX pacy€THhIX 3a7ad4 ¢
UCII0JIb30BAaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUM HAOMIOAATh NPUPOHBIE SIBICHUSI U BBINOJIHATH OIBITHI,
nabopaTopHble pabOTBI H  OKCHEPUMEHTAIBHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHGOpPMALIUEH (PU3HMUECKOTO COJEpKaAHUS,
BKJIIOUYas UH(POPMAIUIO O COBPEMEHHBIX JOCTHXXEHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHBaHUE WH(pOopMaIINy;

3HAKOMCTBO €O cpepamu TpoPeCcCHOHATIEHON NEATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (PU3UUECKOM HayKH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETrO

oOpazoBanus orBoauTcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Helelio), B 8
KJiacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZIEl0).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTEIb JIETAET BBIOOP MPOBEACHUS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUAYaJIbHBIX OCOOCHHOCTEU
oOyyYarommxcsl, CIUcKa IKCIEPUMEHTAIBHBIX 3aJlaHMi, TpeaJiaraéMblX B paMKax
OCHOBHOT'O TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (pu3uKe.



COAEPKXAHUE OBYUYEHUASA
7 KIIACC

Pazngen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA.

®usuka — Hayka O npupoie. SBineHus npupoapl. Ouznyueckue SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3MmepeHue @uanueckux BelWyuH. PuUznyeckue
npudopsl. [lorpemHocts u3mepenunil. MexxayHapoaHasi cCUCTeMa €IMHMII.

Kak ¢wm3uka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOIOJEHWE, TIOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHE TMIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOro1aeMoro sisfieHus. Onucanne GU3NIECKUX SBJICHUHN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLETypa MPAMBIX U3MEPEHHU aHAJIOTOBBIM U
1 ppoBBIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimeol.

1. OmnpeneneHue EHbI IeTIEHUS IKaJIbl U3MEPUTEIBHOr0 Mpubdopa.

2. M3mepeHue pacCTOAHUMU.

3. H3zmepenue o0bEéMa XKUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHre pa3MepoB MaJlbIX TEN.

5. M3MepeHue Ttemmeparypbl MPH NOMOIIM >KHAKOCTHOTO TEPMOMETpa H
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJTbHOCTH MOJIETA
apuKa, MyImeHHOr0 FOpU30HTAILHO, TeM OOJibllle, YeM OOJIbIIIE BHICOTA
yCKa.

Pa3znen 2. IlepBoHavajibHble CBeeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJb, HX pa3Mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.

JBmwxkenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO JIBH>KEHHS.



2. HabGmonenue nuddyzum.
3. HabGmomenue ~ siBmeHui,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuameTpa aroMa METOAOM DpsIOB  (C  HCIOJIb30BAaHUEM

doTorpaduii).
2. OmnbITHI IO HAOJIIOICHHUIO TEIUIOBOTO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCcTBHE TeJl.
MexaHnnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUXKEHHHU. Pacuér myTtu u
BPEMEHHU JIBUKECHUSI.
SIBieHue wWHepIMU. 3aKOH MHEpUMH. B3aumojaeiicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHOoCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE
0o0BEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3aumojaeicTBus Tena. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO AMHAMOMETpA. SIBJIEHHE TATOTEHHS U CUJia
TshkecTy. Cuita TsKecTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Croxenune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHHUE MOKOs. TpeHue B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaOmroneHne MexaHMUECKOro ABMXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBHKCHUSI.
3. HaOmtonenue siBneHus WHEpUUU.
4. HaOmroneHne n3MEHEHUs! CKOPOCTHU MPU B3aMMOJIEHCTBUU TEJL.
5. CpaBHEHUE Macc 10 B3aUMOJECHCTBUIO TEJL.
6. CnoxxeHue cuJjl, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapuKa B KUIKOCTH,
MO/IEJIU AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJBXEHUS OpycKa WM IIapuKa 0
HaKJIOHHOM ITIOCKOCTH.
Omnpenenenue MmIOTHOCTH TBEPAOTO TeENA.

4. OmnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pACTSKEHUS (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBL.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszneua 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH M ra30B.



JaBnenue. CrnocoObl yMEHbIIEHUSI M YBEJIWYEHUS AaBieHus. JlaBieHue rasza.
3aBUCUMOCTh JaBJEHUS raza OT o0BEMma, TemmepaTyphl. llepemaua naBneHus
TBEPJIBIMUA TEJIAMH, XUIKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MalIuHbl. 3aBUCUMOCTH JABJIEHUS JKUJIKOCTU OT THyOuHBI. [mapocraTuyeckuid
napanokc. Coob1aronirecs cocyasl. ['uapaBnnyeckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3AylHONH oOonouku 3emsu. OmnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBJIeHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 1151 M13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbH JAABJIEHUS ra3a OT TeMIEpaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

Coobmaromuecst COCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBust aTMOC(PEPHOTO JaBICHUSI.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcloBHE IUIaBaHUA TeJN: MJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Tea U KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmpepneneHue  BBITAJIKUBAIOIIEH  CWJIbI, JCHUCTBYIOIIEM HAa  TEJO,
[IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI, ICHCTBYIOIIECH HA TEJIO
B JKUJIKOCTH, OT MacChl Teja.

4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TeJIO B JKUJIKOCTH, OT O0BEMA MOrpyKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJAKOCTH.

5. KoHcTtpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3znen 5. PaGora u MoliHOCTh. JHepPrus.

Mexanunudeckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio

paBHOBecusi pblyara. [IlpumeHeHue mpaBuiia paBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass odHeprusa. KuHermueckas W IOTEHUHAJIBHAs JHEPIHUS.
[IpeBpaleHre OJJTHOTO BH/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimol.

1. Omnpenenenue pabdOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja

10 TOPU30HTAIIBHON TIOBEPXHOCTH.
2. HccnenoBaHue yclIOBUN paBHOBECHS pblyara.
3. Hsmepenue KIIJ] HaKIOHHOM IIOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KIIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OmbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmaunBaHKE U KallWJUISIPHBIE SIBJIEHUS. TemIOBOE pacllMpPEHNE U CKATHE.

Temneparypa. CBsizb TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS
yactull. BHyTpeHHsas sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpPruu:
Teronepeaada " COBEpLICHUE paboTHI. Bunsl TEIUIONEpENaUH:
TEILIONPOBOIHOCTh, KOHBEKIMS, U3JIyUYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TeIuloBoro OanaHca. [lmaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHMUS.

BrnaxHocTs BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[TpyuHiuner pabotel TemoBblx asurareneil KIIJ[ temmoBoro nBurartens.
TerioBble IBUTaTENIN U 3alIUTa OKPYKAOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HabOmrongeHnue OpOyHOBCKOTO IBHXKECHHUS.
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HaGmonenue nuddysun.

HaOnroienue siBneHni cMauMBaHUs U KaWUISAPHBIX SIBICHUM.
Hab0mro1eHre TemioBoro pacmmpeHus Tel.

WN3meHeHne naBieHUs Tra3a MpU W3MEHEHUH 00bEMa W HAarpeBaHUU WU
OXJIAKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buel Teronepenaum.

OxJta)kieHue IpHu COBEPIIEHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HaGmrogenme moctossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneiTel MO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIOUIME 3aBUCUMOCTbH JABJIEHUS BO3[yXa OT €ro
0o0béMa 1 HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmionenne wu3MeHeHUsT BHYTPEHHEH OJHEpPruM Tella B pPe3yJsbTare
Terionepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIIOOOMEHAa TPH CMEIIWBAHUHM XOJIOJHOW W
ropst4ei BOJIBL.

Onpenenenue  KOJAMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IIpHU
TEII000MEHE C HArPEeThIM METAUIMUECKUM HIHJIUHIPOM.

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOW BIAKHOCTH BO31yXa.

Onpenenenue yAaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

Pazges 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa sieKTpUUYecKuX 3apsaoB. BzammoneilicTBue
3apsoKeHHBIX  Tesl. 3akoH Kynona (3aBUCHMMOCTH  CUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIUYUHBI 3apsAI0B U PACCTOSHUS MEKY TEJIAMH).

Onektpuueckoe mnone. Hanpspk€HHOCTH 3iiekTpudeckoro noiist. I[lpuHnun
CYNEPIIO3ULINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsioB. DJEMEHTAPHBIA JJIEKTPUYECKAN 3apsi.
Crpoenne aroma. IIpoBOgHMKM W JMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsIa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ta3ax.

Onektpuueckasgs uenb. Cuima  ToOka.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBIiIeHHE MPOBOJHMKA. Y IEJIbHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
i ydactka uenu. [lociemoBarenbHOE M mapaljiebHOE  COCAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUuecKoro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENH IEKTPUUECKOil sHepruu B ObITy. KopoTkoe
3aMBbIKAHHE.

[locTosiHHBIE ~ MarHuThl.  B3aumoaeiicTBUE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYCHUE NI KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarmuTHoe T1oOJe  JJIEKTpUYECKOro Toka. [Ipumenenume
AJIIEKTPOMArHUTOB B TEXHUKE. JlefICTBME MarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DNEeKTpOJBUraTeslb MOCTOSHHOTO TOKa. VCnoyib30BaHWE 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBiaeHue 3JeKTpoMarHuTHON MHaAykuuu. [TpaBuno Jlenia.
DIIEKTpOreHepaTop. Crnoco0bl MOy YECHUS ANEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DNeKTpu3aus TeNl.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJACHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M JENUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTuyeckasi MHIYKIHS.

3aKOH COXPAaHEHMS JIEKTPUUYECKHUX 3aPsI0B.

[IpOBOJTHUKY U TUBIAEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.

M cTOYHHMKH TOCTOSIHHOTO TOKA.

L 0 N o Uk wWwN R

JlericTBUSA DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B dKUJKOCTH.
. I'a30BBbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 Mmarazud conpoTUBIICHUHU.
. B3anmosieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTH Pa3eiIeHUs MMOJOCOB MarHUTa.

e e R o e =
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEN MOCTOSHHBIX MATHUTOB.

OmneiT Dpcrena.

MarauTHoe 1oJie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

DNEeKTPOABUraTesb NOCTOSHHOIO TOKA.

HccenenoBanue sIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlpaBJIEHUS MHIYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopnvie padbomul u onvimol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNK TEJI WHIYKIHEH W Tpu
COIPUKOCHOBEHUHU.

HccnenoBanre ACUCTBUSL DJIEKTPUUYECKOTO IMOJISI HA MPOBOJAHUKU U
TDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryimpoBaHue CUJIbl TOKA.

N3mepenne u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO 4Y€pe3 PEe3UCTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTb ANEKTPUUECKOTrO
COINIPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJNd TOMEPEYHOTO
CCUCHHMS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH TMpPU TOCIETO0BATEIHBHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia Uisi CHJIBI TOKAa MPH MapaieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOr0 TOKA, UYILIEr0 YePE3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIICTISEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIOYKy, OT
HaIIpsSKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTerns.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS MTOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHMTOB TIPH  HX
OOBEAMHEHUY U PA3/ACIICHUN.

HccnenoBanue qeiCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aWMOJEHUCTBUS
KAaTyIIKd C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBUrarebHOW yCTaHOBKH.

21. OnBITBI O MCCIEAOBAHUIO SIBIEHUSA DJJIEKTPOMAarHUTHOM WHIYKLUU:
WCCIICJOBAHUE W3MEHECHHMM 3HAYEHUS W HAIIPaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3zngen 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe JBWXKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrxkeHue. HepaBHoMepHOE npsMONMHENHOE JIBHKeHUE. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoinHelHOe aBikeHue. CBoOonHOe
najgenue. OnbiThl ["anues.

PaBHOMepHOE ABMMXEHUE MO OKpYyKHOCTH. Ilepumon u yacrora obOpaunieHus.
JluneiHas u yriioBast CKOpoCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHLIMT Cynepno3uluy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHUSI, CHJia
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. J[Buxenue mmanetr Bokpyr Comuina. IlepBas kocmuueckass CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHoBecue
TBEPIOTO TEJIA C 3aKPETIIEHHOM OChIO BpalleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc tena. M3Menenne umiynbca. UMIyabc cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOMIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u pabotsl. [loTeHInanbHas SHEPrus Tela, MOAHSATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus cxaTou npykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW JSHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTo JABUKEHUS Tela OTHOCUTEIBbHO Pa3HBIX Tell

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

CpaBHeHHE TyTe W TPAEKTOPUI JBUXKEHHS OJIHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS IPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre Npru3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HabGntonenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HabGnronenne MexaHM4ecKUX SBJIICHU, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKECHUU
OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHS Tejla OT MAcChl TE€Jla W JEUCTBYIOLIEH HAa HEro
CHUJIBL.

HaGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TEJI.

M3meHeHue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHUCTBUU TEll.

CoxpaHeHue UMITyJIbca P HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHne MEXaHUYECKON IHEPTUU TTPU CBOOOHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPTUHU NIPU JBUKEHUU TeNa Mo ACHCTBUEM
MPY>KUHBI.

Jlabopamopnvie padbomuel u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJIbHEWUIIEr0 PaBHOMEPHOIO
JIBKEHUS IIAPUKA WM TEJIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
LIapyKa 10 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHsl Tela MpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM TTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM NPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHUS OT CHIIBI
HOPMAaJbHOTO JaBJICHHUS.

Omnpenenenue kodpduiiieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenne paboThl CUJIbI TPEHUS MPU PaBHOMEPHOM JIBH)KEHUU Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI  YINPYrOoCTH TIpU TMOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOABUKHOIO OJIOKOB.

11. I3ydeHnune 3aKkoHa COXpaHEHUS YIHEPTHH.

Pazgen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTya. MareMaTH4eCcKuil U NPYKUHHBIA MasTHUKH. [IpeBpanienue
SHEPIUH MPU KOJIEOATEIHHOM JABUKEHUM.

3aryxaomue — konebanus.  BeiHyxkzaeHnole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJiHBI. (CBoWCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
MonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUSI.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomkocTs 3ByKa u BbicOTa TOoHA. OTpaxeHue 3Byka. MH(ppasByk u
yIBbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseOaHUN Ted IO JEWCTBHEM CHJIBI TSHKECTA U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenue BRIHYKIEHHBIX KOJIEOaHUI U pE30HAHCA.
PacnpoctpaneHnre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUIN PE30OHAHC.
Jlabopamopnvie pabomel u onvimol.
1. OmpeneneHve dYacTOThl W TEpHoOJa KoJeOaHW MaTeMaTUYeCKOro
MasiTHUKA.

2. Ompenenenuie 4acTOThI M IEPUOJIa KOJIEOAHUM NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpPHOJIa KOJEOAHUN MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEpUOIa KOJeOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJieOaHUM rpy3a, MOJBEIIEHHOIO K
HUTHU, OT MACChl Ipy3a.

6. OmbITBl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  MEpUOJa  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TMOJIE.  ODJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »neKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

I



DnekTpoMarHuTHas npupoaa ceta. CKopocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbI€C ABJI€HHUS.

JlyueBass  moxmens  cBera.  Mcrounuku ~— cBera.  IIpsMosmHeinHoe
pacnpoctpanenue cBera. 3atMeHusa Connua u JIlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcmonb30BaHME TOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom nydert B smH3e. Ontuueckas cucrema ¢oToamnmnapara,
MHUKpOCKONIa M Teneckoma. ['J1a3 kak onTuyeckass cucteMa. biau3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTtona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Hemoncmpauuu.

[IpsamonuHeHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuyeckui CBETOBO/I.

Xona ayueil B cobuparoiei JInH3e.

XoJ JIy4yer B paCcCEeUBarOLIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIIBIO JIMH3.

[Tpunuun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Moaensb riaza.

11. Paznoxxenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
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Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)K€HHS CBETOBOrO Jydya OT yrIJia
naJICHuUs.

2. M3ydeHue xapakTEPHUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICEHHUS CBETOBOIO Jiyya OT yrjia
NajIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHH ¢ MOMOIIBIO COOMPAIOILIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKOW CHIIBI COOMparomei
JIMH3BI.

6. OINBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnbITHl O BOCHPUATHIO LIBETA MPEAMETOB IpPHU UX HAONIOJCHUM 4Yepes
LIBETOBbIE (PUIIBTPBHI.

Pa3znena 12. KBanToBble sIBJI€HHUS.

OmnbiTel Pe3epdopaa u mimanerapnas mozenb aroma. Mozenb aroma bopa.
Hcnyckanue u noraouieHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PagnoaktuBHoCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToOMHOIO
anpa. HyxiioHHas wmoxaens aromHoro sapa. Msoronbsl. PaamoakTuBHbIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sIIEP.

AnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprust CBsi3M aTOMHBIX sjep. CBsA3b MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. ecrounuku sneprun ConHUa v 3BE3 .

Snepnas sHepreruka. JleMCTBHsS paauOaKTHBHBIX H3JIyYCHHM HA IKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YEHHUs U MTOTJIOICHUS.

2. CnexTpsl pa3jIn4yHbIX I'a30B.

3. Cnekrtp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMINX U3ITYyUCHUH.

6. Perucrpanus nznydeHus NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuwvie padbomul u onvimol.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3TyUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPUTENIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJb MIPpEAHA3HAYEH JJI1 CUCTEMATU3aluu
U 0000meHuss TMPEAMETHOTO  COACpXaHUS M ONbITa  JAESITEIbHOCTH,
npUOOPETEHHOTO MPHU U3YUEHUU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aM€Hy 10 (u3uke g o0yvaroumxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpeaMeT.

[Ipy M3y4eHUM AAHHOTO MOJIYJISl PEaTu3yOTCs U CUCTEMATHU3UPYIOTCS BUJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUUBACTCS JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (opMupyercs
€CTEeCTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHHE HAyYHBIX METOOB HCCIEAOBAHUS



SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJIEHUE YMEHUSIMH OOBSICHATH (pu3myeckue
ABJICHUS, NPUMEHssS IIOJy4YEeHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMINATBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paszelia pealnu3yercs
32 CY€T TOro, 4YTO OOy4YallIHecs BBINOMHIIOT 3aJaHus, B KOTOPHIX UM
IIPENJIAaracTcs:
Ha OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHATH
(u3nYecKue SBICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIETOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYyYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE OCHOBBI HauOoJee Ba)XXHbIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX UICTOYHUKOB
OHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHECHMs BCEX U3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HANpPaBICHO

Ha JIOCTM)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTaTOB.

B pesynbraTe udydeHus: puU3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUsI

y obyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3YyJIbTAThI B
YacTHu:

1) mnaTpMoTHYECKOr0 BOCIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
buznuecKoil HayKu;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4acCTHIO B 00CYXJ€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHIKEHUN
bu3uKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-ITUYECKUX TPUHIIUIOB B JIEITEIbHOCTH
YUY€HOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUSTHE ICTETHUYECKUX Ka4eCTB (PU3MYECKON Hayku: €€ TapMOHUYHOTO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

- OCO3HaHHME UEHHOCTH (PU3MYECKOM HAyKW KaK MOIIHOTO HHCTPYyMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BaXKHEHUIEH COCTaBISIONICH
KYJbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
TeSITENbHOCTH;

5) dopvupoBaHusi  KYJbTYPbI 3I0pPOBbSI M  3MOLMOHAJBLHOIO
0J1aronoJLy4ns:

- OCO3HaHWE IIEHHOCTH O€30MacHOro o0paza >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI 0OE30MaCHOTO TOBEACHHS Ha
TPaHCIOPTE, Ha JOporax, C JJEKTPUUECKUM M TEIUIOBHIM OOOpYyJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

- c(opMHpPOBAHHOCTH HaBBIKA peQeKCHM, TPU3HAHUE CBOErO MpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y Jpyroro 4eiaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- AKTMBHOE y4YacTH€ B pEUICHUU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (DUIUUECKUX
3HAHUU;

e - HHTEPEC K MPAKTHICCKOMY M3YUYEHHUIO TPOQECCHiA, CBA3aHHBIX ¢ (PHU3UKOIA;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTalMs Ha TMPUMEHEHHE (U3NYECKUX 3HAHWM IS pelIeHUs] 3ajad B
o0JlacTh OKpY’Karolllel Ccpeabl, IUIAaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MO>KHBIX ITOCHEACTBUAN JIJIS1 OKPYKAIOLIEH CPEJIbI;

e - OCO3HaHHE TJI00ATLHOrO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTell HX
pEIICHUS;

e 8) amanTanuum K U3MEHSIOUIUMCH YCJOBHAM COLMAJBLHOM W NPHPOIHOM

cpeabl:

e - TMOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUH HCCIECIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IMPAKTUUYECKYIO
NEATEIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHH, B TOM YHUCIE€ (OPMYITHUPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHWK M KOMIIETEHTHOCTEH B 00JIacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUSA B TNPUOOPETCHWHM HOBBIX (PU3NYECKHUX
3HAHU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

e - OLIEHKA CBOMX JEUCTBUM C Y4YETOM BIMSHMA Ha OKPYX ALY Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TpOrpaMMBbl MO (U3WKE HAa YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0y4varomnierocsi OyayT copMUpOBaHBI MeTaNpeMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUC MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHbBIE JICHCTBHSI.

ITo3naBaTe/IbHBIE YHuBEpPCaAJIbHBIC y‘leﬁﬂble IleﬁCTBI/IH

Bba3oBble Jjornueckue 1eMCTBUA:
e BBIABIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stB7IEeHUN);



yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCH(HUKAIIMYA, OCHOBAHUS IS
0000IIECHNS U CPaBHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTax,
TAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHYMHHO-CJICJICTBEHHBIC CBSA3M IPHU H3YyYCHUU (PUINISCKUX
SIBJICHUI U TPOIIECCOB, JETaTh BBIBOJBI C HCIIOIB30BAHUEM JICTyKTHBHBIX
U MHIYKTHUBHBIX YMO3AKJIIOUYCHUH, BBIJIBUTaTh THIIOTE3bI O B3aHMMOCBS3IX
(U3UYECKUX BEIMUNH;

CaMOCTOATENILHO BBIOMPATh CMOCOO pelieHus Y4eOHOW (U3UYECKOM
3amaun (CpaBHEHUE HECKOJIBKMX BapHaHTOB pEIEHUs, BHIOOP Hambosee
MOJIXOJISIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble HCCJICA0BATCIBCKUC I[eﬁCTBHHZ

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bu3MYEeCKU HKCIIEPUMEHT, HEOOJbIIOe HcchaeqoBaHUEe (U3HUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TNPUMEHHUMOCTb M  JOCTOBEPHOCTh HH(OPMALIHUIO,
MIOJTyYEHHYIO B XOJI¢ UCCIICIOBAHHS WU SKCTICPUMEHTA;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
pOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHNS;

NPOTHO3MPOBATh BO3MOXKHOE JajbHeWmIee pa3BUTHE  (PUINIECKUX
MPOIIECCOB, @ TAK)KE BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C YYETOM MPEAJIOKEHHOW Yy4deOHOM
(hHU3UYECKOM 3a0a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEACTABICHHUS
uHpopMaMu U WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECIOKHBIMU
CXeMaMH, luarpaMmmamMu, HTHOU rpa@ukoi U uX KOMOMHALUSAMH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe qeiCTBUS:

B XOA€¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT M IPOEKTOB 337aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOI TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W MOAJACpKaHUE
0J1aro’Ke1aTeIbHOCTH OOIIEHNS;

COMOCTAaBIIATh CBOM CYXKICHUSA C CYXIACHUSAMU JPYTUX YYaCTHHUKOB
Juaiora, OOHapy»XKUBaTh Pa3IUdKe M CXOJICTBO MTO3UIIHH;



BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPECTABIATh PE3yIbTaThl BHIOTHEHHOTO (PU3UUYECKOTO OIBITA
(3KCIIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

NOHUMaTh W HUCIOJB30BaTh  MpPEUMyIIecTBA  KOMaHIHOM U
WHJUBUYAIbHOW palbOThl MpU PELICHUH KOHKPETHOH (usmyeckon
npoOJIeMBl;

MPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATH IECUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh palOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAINPABJIECHUIO WU KOOPAMHHUPYS CBOM JEWUCTBHUS C JIPYTUMHU
YJICHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiicTBHUSA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
11 petieHust GU3NYECKuX 3HaAHUI;

OpUEHTHPOBATbCA B  PA3NIMYHBIX IOAXOJAX [MPUHATUA  PEIICHHM
(MHIMBUYalbHOE, NPUHATUE PELICHUS B IpylNIe, NPUHATHE pEHICHUH
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelieHus: (pU3nuecKoi 3a1auu Win
IUIAHAa HMCCIIECJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh [IPeIaracéMble BApUAHThI PELLICHUM;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIL, AMOIHUOHAJIBLHbIN UHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U MIPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHHUS  (HEHOCTHKECHHUSI) PE3yJIbhTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCITEILHOCTh (B TOM YHCIIE B XOJ BBIOJHEHHUS
(U3UYECKOTO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNHCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HHUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHN U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJE€ CIopa WIH JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPU perieHUuu (HU3NIECKUX 3a/1a4 WU
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE K€ MIPABO JIPYTOro.



ITPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHHUMN:

WCIIOJIP30BaTh  TOHATHS:  (PU3WYECKHMEe W  XUMHYECKUE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AUMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEIHOE), TPACKTOPUS, PaBHOJEHCTBYIOIIAS
cua, nedopmarus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath siBiaeHus (auddysus, TEMIOBOE JBUKEHUE YaCTUI] BELIECTBA,
PaBHOMEpPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHUsI, Tepeaada [AaBjieHUs TBEPABIMH TelaMHU, XUJIKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHWE Tejl, [MpeBpalieHus
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY’KalolleM MHpe, B TOM uHcie (HU3UYECKUE SIBICHUS B TMPUPOJIE:
OPUMEPBI JIBUKEHUSL C PA3IUYHBIMU CKOPOCTSIMH B JKMBOM M HEXKHBOU
Npupojie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIIUSHUE
aTMOC(EPHOTO aBJICHHUS HA >KHUBOW OpraHW3M, IJIaBaHHUE PhIO, phIUaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/lauy B yueOHYIO,
BBIJIEISATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3MUYECKUX SIBJICHUN;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te U (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
¢u3nyeckue BeNWYUHBI (Macca, 00BEM, IJIOTHOCTh BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, cujla TpEeHWs, JAaBieHue (TBEpPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKass paboTa, MOIUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(Q(GUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TOTCHIMalIbHAs DHEPrHsi), MPU OMUCAHUM MPABUIBHO
TPaKkTOBaTh  (PU3MYECKUH  CMBICT  HWCIOJB3yEeMBIX  BEJIMYWH, WX
0003HaueHUsT W €IUHUIIBI (U3HUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIUYMHAMH,
CTPOUTH TpaPUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS U MPOIIECCHI,
UCIIOJIB3Ysl MpaBUIIa CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOM), 3aKkoH ['yka,
3akoH [lackamns, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0Ooka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4EeCKOU
SHEPruH, TpPU DTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa H
3alUCHIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 -2
JIOTUYECKUX IaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKHUX
ABIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHbl H
dbopmynibl, CBsA3BIBarONIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4d 3aMKChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3UUECKUE
BEITUYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIC
JaHHBIC, HEOOXOAUMBIC NJIsi PEIICHUS 3aJ1a4, OLICHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOI BEJIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEIIUTh NpPH MOMOLIU
(U3HYECKUX METOJIOB, B OTMCAHUU UCCIIEAOBAHMS BBIICIATH IPOBEPSIEMOE
NpEeANnoyioXKeHne  (TUIOTe3y),  pa3inyatb W UHTEPIPETUPOBATH
NOJIyYeHHBIA pe3yJbTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITa, JIeNaTh
BBIBO/IbI 10 €0 Pe3yJIbTaTaM;

IPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN  WIH
(buznyecKux CBOICTB Tell: bopmyIHpoOBaThH MIPOBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh XOJI ONBITA U (DOPMYIMPOBATH BHIBOIBI;

BBITIOJIHATh TPSMbIE W3MEPEHUsI PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CUJIBI M TEMIEpaTypbl C UCIHOJIb30BAHUEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTrPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUYECKON BEJIMUMHBI OT
JIpYrol € HCHOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JIBHJKEHHS TeEja, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIA COPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BHITAIKUBAIONIEH CHUIIBI OT 00BEMaA
NOTpY>KEHHON YacTH TeJla M OT IUIOTHOCTH >KHJIKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHUsl TEJl, YCJIOBUW paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUKM  Y4E€OHOTO UCCIENIOBaHMS, COOMpaTh yCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Cleays MNPeIJIO)KeHHOMY IUIaHy, (PUKCHpOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIUYMH B BUJE



NPEJIOKEHHBIX TaONuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYUH (TIJIOTHOCTh
BEIIECTBA KUJKOCTH M TBEPJOTO Tela, CWIA TPEHHS CKOJIBKCHHUS,
JaBJICHWE  BO3MIyXa, BBITAIKUBAIONIAs  CWiIa, JCHCTByMOIIas Ha
NOTPYXEHHOE B KHUAKOCTH TeNO0, KOA(D(PHUIIMEHT MONe3HOro IeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYHCIIATH 3HAYCHUE NCKOMOW BEJIMUMHBI;

COOJTFOIaTh MpaBUiIa TEXHUKU O€30TaCHOCTH TpH paboTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

YKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OBMKHBIA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepHU30BaTh TPHHIMIBI  JEHCTBUS W3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHUCIE:
MOJINIUITHAKY, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BRICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaX (pU3MUYECKUX SIBICHHN M HEOOXOaUMble (PU3NYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJANTh  NMPUMEpPhl  (HAXOAWTh  WH(OpPMAIMIO O  TIPHUMEpPax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpH oOparieHnuu ¢ mpudopamMu u
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIIOACHHMS
HOPM DKOJIOTUYECKOTO MMOBEJICHHS B OKPY’KAIOIIEH Cpeie;

OCYHIECTBIISATh OTOOp HCTOYHMKOB wuH(popmammu B HHTepHere B
COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAaHUA ® TYTEM CpPaBHEGHUS PA3MYHBIX HCTOYHUKOB BBIJICISATH
UH(GOPMAIINIO, KOTOpas SBJISCTCS MPOTHUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCITOJIB30BaTh MPHU BBITTOJTHCHUHM yYEeOHBIX 3aaHUN HAyYHO-ITOMYJIIPHYIO
JUTEepaTypy (PU3MYECKOTO COACpX aHHs, CIPABOYHbIE MaTEepHUAIbI,
pecypchl cetu HTEpHET, BiafeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi THGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpManuu (HU3MUecKOro CoaepKaHus, B TOM
quciie MyOJUYHO JeNaTh KpaTKue COOOIIEHUs O pe3yJbTaTaXx MPOCKTOB
WIA Y4eOHBIX HCCJICNOBAaHUN, TPH O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBI TMOHATUMHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUJICHUE NTPE3EHTALlNEH;

[P BBINOJHEHUU YYEOHBIX IIPOEKTOB M HCCIEJOBAaHUU PACIPENEISTH
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMHM 3aJa4aMH,
CIeIUTh 3a BBHINIOJIHEHHEM IUIaHA JEUCTBUI, aJeKBATHO OLEHUBATH
COOCTBEHHBIM  BKJIaJL B  JI€ATEIBHOCTh  IPYMNNbl, BBICTPAUBATH
KOMMYHHKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsE MHEHHUE OKPY KAIOIIHUX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIA:

VCIOJIb30BATh MOHATHS: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC Tena, HACHIIICHHBIM ¥ HEHACBIIEHHBI Tap, BIAXHOCThH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSAS DJHEPrusi, TEIUIOBOM JIBUTATEIIb,
BJIEMEHTAPHBIA JIEKTPUUYECKHUM 3apsi]l, JIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKHU, TIOCTOSHHBIN JJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAHUE, KANWUISIPHBIE SBIICHUS, UCIIAPEHUE,
KOHJICHCAIMS, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHHE), KHIICHUE,
TerJionepeaaya (TEnI0npPOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
BJICKTPU3ALMS TEJ, B3aUMOICUCTBUE 3apSAJI0B, JNEHUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCHCTBUE MArHUTOB, JCUCTBHUE
MAarHUTHOTO MOJIsi HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAST UHAYKIIUS)
10 OIMCAaHUI0 HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3MUECKUX  SIBICHUM B
OKpY>XalollleM MHUpE, B TOM 4ucjie (U3NYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSDKECHUE W KANMWUISIPHBIE SABIECHUS B IPUPOIE,
KpUCTa/UIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUECKUE
saBJeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MoJOCOB, POJIb MArHUTHOTO TOJISL JJis KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJECIATh CYIISCTBEHHBIC CBOMCTBA (MpH3HAKH) (U3UYSCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YEHHBbIE CBOMCTBA Te U (DU3UYECKUE SBJICHUSI, UCIIOJIb3YS
(uznyeckre BeNWYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHS, KOJTUYECTBO
TEIUIOThI, YJAEJIbHAsE TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA
IUIaBJICHHUS, YJeJbHAas TeIioTa IMapooOpa3oBaHusl, yJAelIbHAs TeIIoTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TOJIE3HOTO JEWUCTBUS TEIIOBOU



MalllUHbl, OTHOCUTENbHAS BIAXKHOCTb BO3/lyXa, AJICKTPUUYECKUUN 3apsi,
CuJa TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJICHUE IPOBOJHUKA,
yACIbHOE  CONPOTHBIECHHWE  BelIecTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTr0  TOKa), IMpPU ONHCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICIT MCIOJIb3yEMbIX BEJIUYMH, O003HAYCHUS W €IUHHUIIBI
(u3MYecKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;

XapaKTepu30BaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETHUYECKON TEOpUHU
CTPOCHHS BEIECTBA, MPUHIMI CYNEPHO3UIIUK TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsija, 3akoH Oma JiJIs ydacTKa IeNu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMSI DJHEpPruM, NOpU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTrHYeCKUX
IaroB ¢ omnopoii Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (M3MUECKUX SIBICHUM,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7adyd B 2—3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
(dbopMyTel, CBs3BIBarONINE (PU3MUYECKHE BEIUYMHBI: HAa OCHOBE aHAIIA3a
YCJIOBUS 3a/laud 3alHUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble ISl €€ peuieHus, MPOBOAUTH Pacy€Thl U CpPaBHUBATH
MOJIYYCHHOE 3HAUCHHUE (PU3NUECKON BETUIHHBI C U3BECTHBIMH JIAHHBIMU;
pacro3HaBath NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIH
(GU3HYECKUX METOJIOB, HCIIOIb3Ysl OMHCAHUE HCCIEIOBAHUSA, BBIICIATDH
mpoBepsieMoe TMPEAINOJIOKEHUE, OIEHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJICHUSI UCCJICI0BaHUs, JIe1aTh BHIBO/IbI;

MPOBOAUTL OMNBITHl 10 HAOMIOJECHUIO (U3WYECKUX SIBJICHUNA WU
(U3UYECKUX CBOMCTB TeJ (KaMWIISPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHHUS
BO3MlyXa OT €ro o0bEMa, TeMIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT IBETa M3Iydaromen (MOrJIONIaroIieil)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TeMIEpaTypbl KUIKOCTU U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aUMOJEHCTBHE
ANEKTPUYECKUX 3apsANIOB, B3aWMOJICUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJii Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa 3JEKTPOJABUIATENsl TMOCTOSHHOTO TOKa): (OPMYJIUPOBATH
MIPOBEPSIEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEIJIOAKEHHOIO
000py/1I0BaHus, OMUCHIBATh XOJI ONbITa U (POPMYJIHPOBATH BHIBOBI;
BBIMOJIHATh ~ MpPSIMBIE ~ U3MEPEHUS]  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPABHUBATH
pe3yabTaThl U3MEPEHU ¢ YUETOM 3aJaHHOM a0COJTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
APyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpEeHUil  (3aBUCUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJd HOMEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BELIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJAHMK, OT HANOpsDKEHWs Ha  [POBOJHUKE,
UCCJIEIOBAHME MOCJIECJOBATENIBHOIO W MApaJUIEIbHOTO  COEAMHEHUMN
IPOBOJIHUKOB): IUIAHUPOBATh HCCIIEJOBAaHME, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHMs, CIeAysd NPEeIOKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUIE TaOIUI U TpadUKOB,
JieNIaTh BBIBOJIBI MO pe3ysibTaTaM MCCIIEJOBAHMS;

IPOBOJNUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IJIaHUPOBATh W3MEPEHHs, COOUpPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEIJIOKEHHON WHCTPYKLHMH, U
BBIYUCIISTH 3HAUCHNUE BEJTMYMHBI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH paboTe C 1ab0paTopHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX ONUCaHUd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOMHA, amIepMeTp,
BOJIFTMETpP, CUETUYMK HIJIEKTPUUYECKOM SHEPIUH, SJIEKTPOOCBETUTEIbHBIC
npuOOpbI, HArpeBaTENbHbBIE IEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEAOXPAHUTEIH, HIEKTPOMATHUT, HIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOIUMBbIE
buznyeckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npubopel MO CXE€MaM M CXEMaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
Heneil ¢ mociae10BaTeNbHbIM U MapalljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasznuuasi yciIoBHbIE 0003HAUEHHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;



MPUBOANTh  MPUMEPHl  (HAXOOWUTh  WH(MOpPMAIMI0O O  TIpPHUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (DM3UYECKUX 3HAHWNA B TOBCEIHEBHOMN
KU3HU JI71s1 obecrieueHrss 0€30MacHOCTH MpU oOpaIreHuu ¢ mpudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOJIIOICHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY’KAIOIIEH Cpeie;

OCYIIECTBJIATh TOUCK WHPOpMauu (PU3HUECKOTO COJEpKaHHUS B
NHTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHUH ©W MyTEM CpaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISTh  HMHPOPMAIHMIO, KOTOpas
SBJISICTCS] IPOTUBOPEUNBON MM MOKET OBITH HEJIOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHCHUN YYEOHBIX 33aJIaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy  (U3HUECKOTO  COJEpIKaHWs, CIPAaBOYHBIE MaTepUabl,
pecypchl cetn HTEpHET, BliageTh MpuéMaMu KOHCTICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMECHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
comepKaHWsl, B TOM 4UHCIE TNyOJWYHO TIPEACTABISTh PE3YyJIbTAThI
MPOCKTHOM WJIU HCCIICIOBATENIHCKON NESITEIbHOCTH, MPU ITOM T'PAMOTHO
UCTIOJh30BaTh M3YYCHHBIM TOHATHHHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICIOBAHUN (PU3NICCKUX
MPOIECCOB paclpeeNiATh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/1a9aMH, CJICANTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITETLHOCTD TPYIIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoH1y 00yuenus B 9 kiaacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHKEHUSA, Achopmalius
(ynpyrasi, mjiactuueckasi), TPEHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHUYECKHUE KOJIeOaHusl U
BOJHBI, 3BYK, MHGPa3ByK M YJIbTPa3BYK, DSJIECKTPOMATHUTHBIE BOJHBI,
IIKana 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U NallbHO30PKOCTbD,
CIIEKTPbl UCIYCKAHUS M TOTJIOIIEHH s, anb(pa, 6eTa- U ramMma-u3IydeHus,
M30TOIIbI, SiFIEPHAsi SHEPIeTHKA;

paznuuath SBJIEHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
najieHue TeJl, PABHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, pEeaKTHBHOE IBW)XECHHE, KoJeOaTelapbHOe IBIIKEHHE (3aTyXarollue |
BBIHYKJCHHBIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPaKEHHE U TPEIOMIICHHE
CBETa, OJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jioKeHHe OeJIoro CBeTa B
CHeKTp M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, TUCIEPCUS CBETa,
€CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE IMHEHYATOrO CIEKTpa
M3Iy4YeHUs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBICHHE;

pacrno3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpy’KaiolieM Mupe (B TOM uucie (U3NYECKHUe SBICHUS B IPHPOJIE:
NPWIUBBI U OTIUBHI, IBIDKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JIBM)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHUE, CEWCMUYECKUE BOJHBI, I[yHaMH, 03XO, IIBeTa Tel,
OINITUYECKUE SIBIIEHUS B TMPHPOJIE, OMOJOTMYECKOE ACWCTBUE BHIUMOTO,
yabTpaUOJIETOBOTO U PEHTTCHOBCKOTO W3JIYyUYCHHH, €CTECTBEHHBIM
paroOaKTUBHBIN (POH, KOCMHYECKHE Iy4Yd, PaJHOaKTHUBHOE HU3TyUYCHHE
OPUPOJIHBIX MMHEpANOB, JEHCTBUE pPAJMOAKTUBHBIX W3JIyYCHUH Ha
OpraHu3M 4YelloBeKa), NMPH ATOM MEPEeBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PUINYECKUX
SIBJICHUU;

OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SIBICHUS, UCIOIB3YS
¢busznyeckue BENUYMHBI (CpEOHSI W MTHOBEHHAas CKOPOCTh Tela Npu
HEPAaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MepeMelleHue, IMyTh, YIJoBas
CKOpPOCTb, CHJIa TPEHHs, CWJIa YNPYroCTH, CHUJa TSKECTHU, YCKOpPEHHE
CBOOOMHOTO TAJCHHs, BEC Tela, HWMIYJIbC Tela, WMITYJIbC CHIIBI,
MEeXaHW4YecKas paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPrHsl Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS 3HEPTUS CKATOU
OpYXUHbI, KHHETUYECKas HHEprusi, IOJHAs MeEXaHW4YecKas >SHEpIus,
NepUO/I U YacToTa KoJeOaHul, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIICHUS CPEbl), TPU ONMUCAHHUH
NPAaBUJIBHO TPAKTOBATh (U3MUECKUN CMBICT HUCIOJIB3YEMBIX BEIWYHH,
0003HAYCHUSA W EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUUHY C APYTMMHU BEIUMYMHAMH,
CTPOUTH TPa(UKH U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (QU3NYECKHE SBICHUS W MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUS DHEPIHH, 3aKOH BCEMHUPHOTO TITOTCHHS,
OPUHLUI CYyHEepHo3UIUMN CHJI, NPUHLUUI OTHOCUTeNnbHOCTH [anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPAKECHUS U
NPETIOMJICHUS CBETa, 3aKOHBI COXPaHECHHsI 3apsA0BOTO U MacCOBOTO YHUCEI



IpHU SIIEPHBIX peakUuusx, MNpU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOIECChl U CBOMCTBA TeJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPAKTUKOOPHUEHTHPOBAHHOIO XApPaKTepa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB ¢ ONopol Ha 2—3 W3YYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHUMH,
(U3UYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucreMy u3 23
YpaBHEHHUI), UCTIONIb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KPAaTKOE
YCJIOBHE, BBISBIATH HEJOCTAIONIME WM M30BITOYHBIE JIaHHBIE, BHIOMPATh
3aKOHBI U (hOPMYJIBI, HEOOXOAUMBIE TSl PEUICHHS], TPOBOAUTH PACUEThI U
OLICHWBATh PEAJIUCTUYHOCTh IOJYUYEHHOTO 3HA4YeHHUA (PU3UUECKOU
BEJINYMHBIL;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh NpPH MOMOUIU
(U3MYECKUX METOJOB, HCIOJIb3ys OMHCAHUE MCCIIEIOBAaHUSA, BBIICISThH
IIPOBEPSEMOE NPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPsJIKa
IPOBEICHNS  MCCIEIOBAaHUsA, J€JaTh  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOJUTH ONBITHl 10 HAaOMIOACHHUIO (U3MUECKUX SBJICHUH WU
(¢u3nUecKux CBOMCTB Ten (M3yuyeHHe BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHUsl PHEPrUU, 3aBUCUMOCTb MEpHOAAa KOJeOaHWW MPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATY/Ibl MaJIbIX KOJIEOAHUH, IPSIMOIMHENHOE PACTIPOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cCBera B CHEKTP, U3YyYEHUE CBOMCTB M300pa)keHus B
IUIOCKOM 3€pKajle M CBOMCTB HM300pakeHUs MpeaMera B coOuparouien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa
o0Opy0BaHUs, OINHUCHIBATH  XOJI OMNbITAa W  €ro  pe3yJibTarhl,
(hopMyMpoBaTh BHIBO/IBI;

MPOBOJIUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHHM, Onpenenss
cpeqHee 3HAYCHHE W3MEPSIeMON BeIMYuHbI ((POKyCHOE paccTOsHHE
coOuparomeid JUH3bI), OOOCHOBBIBATH BBHIOOp cHoOcO0a HU3MEpPEHHUs
(M3MepUTENILHOTO TPHOOpa);

MPOBOJIUTh HCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MUECKMX BEIUYHMH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM (3aBHCHUMOCTb IIyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJbHOM CKOPOCTH, NEpUOAa
KoJIe0aHUII MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yriia OTpa)K€HUs CBETa OT yrIJla MaJeHUs W yrja MpejoMJIEHUs OT yria



NajieHns): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSTENLHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
(bu3NYecKuX BEIWYMH B BHUAC TAONWIl U TpaUKOB, NeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIEI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpPH pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaAeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHs, MEXaHHM4ecKas padoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWW MaTeMaTUYecKOro U NPYKUHHOTO MAasiTHUKOB,
ONTHUYECKass CHJa COOMparIIeld JIMH3bI, PpPaJUOaKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIEIYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHNE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPU padoTe ¢ 1ad0paToOpHbIM
0o0opyI0oBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (QU3NYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JWH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MO/IEJTh aTOMHOTO SIPa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCIE:
CHHMIOMETP, NATYUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, pPaKeTa,
AXOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHHM U HEOOXoauMble (hU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB
OpU PEIICHUH Y4eOHO-MPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKalie U coOOUparole JTMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUYECKHX 3HAHUW B TOBCEIHEBHOM
KU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3HUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYsI TOMCKOBBIN 3aIpoc, HAXOJAUTh



MyTH OTNPEIEIICHHs TOCTOBEPHOCTU MOJIYyYEHHOM MHPOpPMaLUU Ha OCHOBE
MMEIOLIMXCS 3HAHUN U TONIOJIHUTENBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3UYECKOrOo COAEpXkaHMs, CIPABOUYHbIE MaTepHalbl,
pecypcsl cetu HTEepHET, BianeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO COAepKaHUs,
nyOJIMYHO IPEJCTaBISTh PE3yIbTaThl IPOEKTHOM WIIM UCCIIEI0BATEIbCKON
NEATEIBHOCTH, IMIPU 3TOM TIPaMOTHO  HCIOJB30BAaTh  U3YYEHHBIN
MOHATUUHBIN anmapar Mu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TpE3eHTalMed ¢ Y4YETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OEPA30OBAHMUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3yJIbTaThbl 0CBOCHUSN OCHOBHOM
Oﬁpa30BaTeﬂbHOI7I nmporpaMmbl OCHOBHOI'O oomero Oﬁpa30BaHI/lﬂ

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HCIOJIb30BAaTh U3YYCHHBIC TOHATUSA

pas3inyaTthb ABJICHHUSA IO ONHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (i)I/ISI/I‘—ICCKOG SIBJICHUC

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBIICHUH B
OKpY’KarolleM MHpe, B TOM 4YuciIe (U3NUECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

OMUCHIBATh HW3YYCHHBIE CBONCTBAa Ten U (U3MUECKHe SBICHHS,
UCTIONB3ysl (U3WYCCKHE BEIMYUHBI, TPU OMUCAHUU TPaBUIBHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIONB3YeMBIX BEIHYWH, WX
0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEeJIMYMHAMHU, CTPOWTH TpaUKU  HM3YyUYEHHBIX  3aBHUCHMOCTCH

(bPISI/I‘leCKI/IX BCIINYNH

XapaKTepu30BaTh CBOICTBA Tel, (hPU3UYECKHE SBICHHUS M IPOLECCHI,
UCIIONIB3Ysl W3YYCHHBIE 3aKOHBI, IIPU DJTOM JaBaTb CIOBECHYIO
GbopMyIMpPOBKY 3aKOHa U 3alllUChIBaTh €ro MaTeMaTHYeCKoe

BBIPa)KCHHE

OOBSICHATh (PU3MUECKUE SBICHHS, TPOIECCHl U CBOMCTBA Tell, B TOM
qycjie€ MU B KOHTEKCTE CUTyallMd HPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbISBIATh IMPUUYMHHO-CIEJACTBEHHbIE CBS3H, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYecKkux IaroB ¢ omopoi Ha 1 — 2
M3YyYEHHBIX CBOWCTBA (PM3MUYECCKUX SBICHHM, (PH3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTHU

pemare pacy€THbIE 3a1aud B 1 — 2 AeWMCTBUSA, UCHOJIb3Ys 3aKOHBI U
(dhopmybl, CBs3BIBaIONME (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAIN3a

yCloBuA 3aJadyd  3allUCbIBATb KPATKOC  YCJIOBHC, IOACTABJIATH




1.8

1.9

¢u3nveckrue BETUUUHBI B POPMYIIBI M TPOBOJIUTH PACUYETHI, HAXOIUTh
CIpaBOYHbIE JIaHHBIE, HEOOXOAMMBbIE JUIsl PelleHHs 3a]1a4, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYYCHHON (PU3HUECKON BEIIMIMHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HPU IOMOIIA
¢u3n4ecKuXx METOJIOB, B ONHCAHUU HCCIEJOBAaHUS  BBLACIATDH
IIpOBEpsieMOE  MpPEANoNOXKeHHe  (TMmoresy),  pasauyarb U
MHTEPNPETUPOBATh TOJIyYEHHBIN pe3ynbTaT, HaXOIUTh OLIMOKU B

XOJE€ OIIbITa, A€JIaTh BBIBOJBI 11O €T0 pC3yJibTaTaM

IPOBOJIUTH OIBITHI MO HAOMIOJCHUIO (QU3MUECKUX SIBICHUM WIN
busznyeckux  CBOMCTB  Tenm:  (opmynHpoBaTh ~ IpOBEpsieMbie
NPEINONIOKEHUs,, coOUpaTh  yCTAaHOBKY M3  TPEAJIOKEHHOTO

000pyIOBaHUs, 3aIIUCHIBATH X0/ OMBITAa U (HOPMYJIUPOBATH BHIBOIBI

1.10

1.11

1.12

1.13

1.15

BBIIIOJIHATh NPSMbIE U3MEPEHHSI C HCIIOJIIb30BAHMEM AaHAJOTOBBIX M
UQPPOBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJICJOBAHUE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBl OT JPYroMl C UCIOJb30BAHUEM IPAMBIX W3MEPECHUM,
y4acCTBOBaTh B IUTAHMPOBAHMM YYE€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTAaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIeAysl NPEJI0)KEHHOMY IIJIaHy,
(UKCUPOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PH3MUYECKHX
BCJIMYHUH B BHUJIC Hpe,HHO)KCHHLIX Ta6JII/II_[ nu Fpaq)I/IKOB, JeJIaThb BBIBObI

I10 pE3yjibTaTaM HUCCICAOBAHUA

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH, CJICOys
HpeHHO)KCHHOﬁ HUHCTPYKIHUU: IIPU BBITTIOJIHCHUU H3MepeHHI>i CO6I/IpaTL
OKCHICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIINYHHBI

CO6J'IIOI[3.TL IpaBujia TCXHUKH 0e30MmacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYyI0BaHUEM

VKa3plBaTh MPUHIMIBI  JCHCTBHS TPHUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BaThb IPUHLMIBI JEUCTBUS HM3YUYECHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOINBID WX OIHUCAHMSI,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (U3MYECKUX  SIBICHUH U
HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOIUTH TPUMEPHl  (HAXOAUTH WHPOPMAIUIO O MPUMEPAX)

IMPAKTUYCCKOI'0 UCII0JIb30BaHUsA (1)I/ISI/I‘ICCKI/IX 3HAHWH B HOBCCI[HGBHOI‘/'I




1.16

1.17

KU3HM Ui o0ecriedeHus: O€30MacHOCTH TpU  OOpalieHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

COOJIFO/ICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBISATH OTOOP MCTOYHUKOB MHpOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJ@HHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M NyTEM CpPAaBHEHUS Pa3IMYHbIX HCTOYHHMKOB
BBIIENIATE MH(OPMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh npu BBITIIOJTHEHUH yueOHBIX 3alaHui
HAyYHOTIOMYJSPHYIO  JUTEpaTypy  (PU3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Blaxerh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus UHDOpMAIK

U3 OJJHOM 3HAKOBOU CUCTEMBI B APYT'YIO

1.18

1.19

8 KJIACC
Kox

MPOBEPSIEMOro
pe3yJbTara

1.1

1.2

1.3

co3JaBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE U YCTHbIE COOOIICHHS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpManun (U3NIECKOTOo
COJZIepKaHUs, B TOM YHCJE MyOJUYHO AENaTh KPaTKUe COOOIIECHUS O
pe3yabTaTax MPOEKTOB WM YYeOHBIX HCCIEOBAaHUM, NpU 3HTOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM IOHATUMHBIM anmapar Kypca

(buU3HKH, CONMPOBOKIATH BHICTYIJIEHUE MPE3CHTaLlUE

IIpH BBIIIOJIHCHHUH y‘IC6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeaciiTb
00S13aHHOCTH B Tpyari€e B COOTBETCTBUU € MMOCTABJICHHBIMU 3aJa4aMU,
CJICIUTh 3a BBIIIOJIHCHHEM IlJIaHa HeﬁCTBHfI, aICKBaTHO OLCHUBATH
COOCTBEHHBIM BKJIad B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAWBATH
KOMMYHHUKAaTHBHOC BSaHMOJIefICTBPIe, YUUTEIBasA MHCHUC

OKPYXKaIOIIUX

IIpoBepsiemble NpeMeTHBIEC Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM

06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOTI'O 0611161"0 06pa30BaHI/Iﬂ

HCIIOJb30BaTh MOHATHA

pas3iindaTthb ABJICHHUA MO OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC q)HSI/ILIGCKOC SIBJICHUC
pacno3HaBaTb IMPOABICHHUEC HN3YUYCHHBIX (1)I/I3I/I‘{eCKI/IX SIBJICHUN B

OKpyXKaromemM MHpPE, B TOM YUCIIC (bI/I3I/I‘ICCKI/IC SABJICHUA B IPUPOAC,




1.4

1.5

IIPY 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a/1ayy B y4E€OHYIO, BBIJIEISTH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHHI

ONUCBHIBATh HU3y4YEHHBIC CBOWCTBA Tl U (PU3MYECKHE SIBJICHUS,
UCHONB3Ysl (U3MUECKHE BEIWYHMHBI, IpPU ONUCAHUHM TMPAaBUIBHO
TpakToBaThb  (DU3MYECKHH  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYEeHUSI U eIMHUIIBI (PU3NIECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIUYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(bMBUYECKUX BEIIMYNH

XapaKkTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBICHUS U TPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, IpPH 53TOM JaBaTh CIOBECHYIO
GbopMyNHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPA)KCHUE

1.6

1.7

1.8

1.9

1.10

OOBSCHATH (U3UUYECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH IPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bscHenue u3 1
— 2 JIOTMYECKUX MIaroB ¢ MOMOIIbI0 1 — 2 HM3y4EeHHBIX CBOMCTBA

¢bu3nuecKkux SABICHUM, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemiath pacyéTHble 3aJaud B 2 — 3 NEHCTBHUSI, UCIIONB3YS 3aKOHBI U
dbopMyIibl, cBs3bIBaIONIUE (PU3UMUYECKUE BETMYMHBI: HA OCHOBE aHaln3a
YCJIOBHS 33/1a4yl 3alIUCHIBATh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JAHHBIX JJI1 pelIeHHus 3aJayd, BbIOMpaThb 3aKOHBI U (HOPMYIIbI,
HeoOXoauMbIe Uit €€ pElIeHUs, MPOBOAUTH PAacU€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHEe (U3MUYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacrio3HaBaTh NpOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh NpPU HOMOIIA
(bU3N4ECKUX METOJ0B, UCIIOJIb3Ys ONMCAHUE UCCIIEIOBAHUS, BBIACIAT
[IPOBEPSIEMOE TIPEIIIOJIOKEHUE, OLICHUBATh IPABUIBLHOCTb IOPSAJIKA

MMPOBEACHWA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

MPOBOJUTH OIBITH TI0 HAOMIOJCHUIO (U3MUECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tenm:  (popMynupoBaTh  MpOBEpsieMble
NPEINONIOKEHUs, coOMpaTh  yCTAaHOBKY W3  TIPEIJIOKEHHOTO

060py,HOBaHI/IH, OIIMChIBATb XOJ OIIbITAa U (I)OpMyJ'II/IpOBaTL BBIBO/JBI

BBIMNIOJIHATL MPAMBIC HU3MCPCHHUA C HCIIOJIBb30BAHMEM aHAJIOTOBBIX

nprOOPOB U JATYMKOB (PU3MUYECKUX BEIWYHH, CPABHUBATH PE3yIbTaThI



M3MEPEHUM ¢ yUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOAWTH  HCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PUBHUYECKOM
BEJIMYMHBI OT JPYroil C HCHOJB30BAHUEM TMPSIMBIX HW3MEPEHUM:
IJIAaHUPOBATh HCCIEOBaHUE, COOMpPATh YCTAHOBKY W BBITIOJNHATH
U3MEpEeHMs, CleAys  MpeANoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNIbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOJIUI[ U TPa(UKOB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJIICays HpeHHO)KCHHOﬁ HHCTPYKIIMHU, W  BbIYUCITH 3HAUCHUC

BCIINYHHBI

coOmoaTh NpaBWiIa TEXHUKH OE€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MUX OIMUCAHUA, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBICHHMH U HEOOXOIUMBbIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIBHBIE
puOOphI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBIISITh CXEMBI
ANEKTPUYECKUX LeNeld C TOCIeA0BaTeNbHBIM U MapajuIeIbHBIM
COCMHEHHEM JJIEMEHTOB, pa3jnyas YCJIOBHble 00O3HaueHUs
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeN

NPUBOIUTH TMpUMEpbl (HaXOAUTh UHPOPMALUIO O MPUMEPAX)
MPAaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU s oOecredyeHuss O€30MacHOCTH TMpU  OOpaleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[CHI/I}I HOPM 5KOJIOTHYCCKOI'O IMOBCACHUS B Opr)KaIOH_ICﬁ cpeac

OCYILLIECTBIATh NOUCK MH(POpMaK GU3NIECKOTO COJEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM WM IIYTEM CpPAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TPU  BBHINIOJIHEHUM Yy4YEOHBIX 3aJaHUN  HAy4IHO-
MOMYJISIPHYIO JIUTEPaTypy (pU3Mueckoro coiepaHwusi, CIpPaBOYHBIE
Marepuayibl, pecypcbl cetu  HMHTepHeT, BiaaeTh NOpUEMaMHU

KOHCIIEKTUPOBaHUS TEKCTa, peoOpa3oBaHusi HHGOPMAIMU U3 OTHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIE COOOIICHUS,
0000masi nHGOpMAIIUIO W3 HECKOJBKUX HCTOYHUKOB (DHU3UYECKOTO
colepKaHUsl, B TOM YHCJIE IyOJMYHO TPEICTABIATh PE3YJIbTAaThI
MPOEKTHOM WM UCCJIENI0BATENLCKOM JEATEIBbHOCTH, TIPU 3ITOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM TMOHATUMHBIA anmapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIIIICHUC HpeBeHTaHHeﬁ

IIPU BBINIOJHEHUHM YYEOHBIX IMPOEKTOB M MCCIENOBAHUN (PU3NYECKUX
MIPOLIECCOB PACHpPENeNsITh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBIH BKJAJ B JCATEIbHOCTh TPYMNIbI, BBICTPAWBAThH
KOMMYHUKAaTUBHOE  B3aMMOJECUCTBHE,  MpPOSBISIL  TOTOBHOCTH

paspeniath KOHMIUKTHI

9 KUIIACC

Kon

NPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pasinyaTth ABJICHHA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IeCKOC SIBJICHUC

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY’>KalollleM MHUpe, B TOM uucie (U3NYeCKue SBICHUS B MPUPOJE,
MIPH 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a]ady B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIM

1.4

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tl W (DU3UYECKHE SIBIICHUS,
UCTONb3ysd (U3NYECKHE BEJIMYUHBI, IMPU OMUCAHUU NPAaBUIBHO
TpakTOBaTh  (DU3MYECKUI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HAaYeHUSI U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  M3YYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BEIIMINH

L.5

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHHUS MU IPOLECCHI,
UCIIONIb3Ysl W3YYCHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO

(GOpMYIIMPOBKY 3aKOHAa W 3alUChIBaTh €r0  MaTeMaTHYEeCKOe



BBIPa)KCHUE

1.6

OOBSICHATH (PU3MUYECKUE MPOIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHMX IIAaroB € MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOICTBa

¢bu3nUecKux SABICHHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacué€THble 3a7add (ONMMparouivecss Ha cUcTeMy u3 2 — 3
YpaBHEHUI), UCIOJIB3ysT 3aKOHBI ¥ (HOPMYINBI, CBS3BIBAIOIIUEC
¢u3nueckye BEIMYMHBI: HAa OCHOBE aHAlM3a YCIOBHS 3a/auyd
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEJOCTAIOUIME WM
M30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIL PEUIeHUs, TPOBOJIUTH pacy€Thl M OICHWBATh PEATMCTUYHOCTD

MOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘1€CKOI>'I BCINYHHBI

1.8

1.9

1.10

1.11

1.12

pacno3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO pPCIIUThL IIPHU [IOMOIIU
(I)I/I3I/I‘IGCKI/IX MCTOAOB, HCIIOJIbE3Yys OIMMCAHUC HCCIICAOBAHUS, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUC, OLCHUBATH IIPABUJIBHOCTL TMOPSAAKa
MPpOBCACHUA HCCIICAOBAaHHA, JACJIaTb BBIBOABI, HWHTCPIPETHUPOBATH

pe3ynbTaThl HAOIOICHUN U OTIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONCHHUIO (DU3MYECKUX SIBICHUH WIH
(U3MYECKUX CBOMCTB TEN: CAMOCTOSATEIBHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyIOBaHMUS, ONMUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

IPOBOAMTH MpPU HEOOXOJUMOCTH CEpPUI0 MPSMBIX H3MEpPEHHI,
OTIpeNielisisi CpeaHee 3HaueHWe H3MepseMol BennduHbl ((oKycHOe
paccTrosiHue coOMparomell JIMH3bI), 00OCHOBBIBATH BHIOOP CriocoOa

U3MepeHus (U3MEPUTEIBHOTO IPUOopa)

NPOBOJUTH HCCJEIOBAHUE 3aBHCUMOCTEH (IM3NYECKUX BEIMYUH C
MCIOJIb30BaHUEM IMPSMBIX W3MEpPEHUH: IMJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (HUKCHPOBATH pE3yJIbTaThI
MOJYYEHHOW 3aBUCHUMOCTH (H3UYECKUX BEIWYMH B BUJAE TaOJIUIHU

rpaduKoB, AeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS

IPOBOJIUTH  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUTAaHUPOBATh U3MEPEHHsI, COOUPATh SKCHEPUMEHTANbHYIO YCTaHOBKY
U BBIIOJHATH M3MEPEHUs, CJEeNys MPENJIOKEHHOW WHCTPYKIWH,

BBIUUCIIATE 3HAYCHHUC BCJIIMYMHBI W AHAJIU3UPOBATH IMOJTYYCHHBIC



pe3yabTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH Ipu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

pa3inyaTh OCHOBHBIE TNPH3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeEINei:
MaTepuagbHas TOUKa, a0COIOTHO TBEPIOE TENO, TOUECUHBIN HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOTIO Apa

1.15

1.16

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIKUCAHUS, HUCIOIb3YS
3HaHUS O CBOWCTBaX (DM3MUECKUX SBJICHUA H HEOOXOIUMBIC

(u3HIecKre 3aKOHOMEPHOCTH

UCIONIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLECCOB MPHU PEUICHUH Y4EOHO-MPaKTUUECKUX
3a7a4, ONTUYECKHE CXEMBI JJISl MOCTPOSHHS N300paKeHUH B TIIOCKOM

3epKaJie 1 COOMpAIOIIeH TUH3E

1.17

1.18

1.19

NPUBOIUTH TNpUMEpbl (HAXOAWTh UHPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO UCIIONIb30BaHUs (PU3NYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU JUIsi  o0ecriedyeHHuss O€30MacHOCTH MpU  OOpamieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbs U

COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpezie

OCYIIECTBJISTH MOUCK MHPOpMaIUK (HPU3UIECKOTO COJEPKAHUS B CETH
WutepHer, camocTOsTeNbHO (GOPMYIUPYs TOUCKOBBIM  3ampoc,
HAaxXOJIUTh MYTU  OMNPEACNIICHHUs  JOCTOBEPHOCTH  MOJYYCHHOMU
nH(bOpMallMd Ha OCHOBE HUMEIOUIMXCS 3HAHUM U JOMOJHUTEIBHBIX

HCTOYHUKOB

WCIIOJIb30BaTh TPHU  BBHINIOJIHEHMM Yy4YEOHBIX 3aJaHUN  HAYIHO-
MOMYJSIPHYIO JIUTEPaTypy (pU3Mueckoro coaep:kaHus, CIPaBOYHBIC
Marepuaibl, pecypchl cetu MHTepHer, BuageTh NpuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIUU U3 OTHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHBIE COOOILEHHS Ha
OCHOBE HMH(OPMALMU M3 HECKOJbKUX HCTOYHUKOB (PU3HUECKOTO
COJZIepKaHusl, MyOIMYHO TPENCTAaBIATh PE3yIbTaThl MPOCKTHON WIH

HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH, Ipu 9TOM I'pPaMOTHO




1.21

HCIIOJIB30BaTh U3yYEHHBIN MMOHATUIMHBIN almapaT u3y4aeMoro pasziena
Gu3uMKH U CONPOBOXKJATh BBICTYIUICHHE IIpE3€HTAled ¢ y4EéToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

IIPU BBINIOJHEHUHM YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOILIECCOB paclpeiessaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 3a BBIOJIHECHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHUBATb
COOCTBEHHBIH BKJIaJ] B JIEATENBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IPOSABIAL  TOTOBHOCTB

paspeniaTh KOHMIUKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KIIACC

Kon Kon

pasaelia 3JIEMECHTA

IIpoBepsiemMble dJ1eMEHTBHI COlePKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO MHUPA

1.1

1.2

1.3

1.4

®uszuka — Hayka O Ipupoje. SBieHus NpUPOABL.
@usnyeckue SBICHHUA: MEXaHUYECKHE, TEIUIOBBIC,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBLIC, 3BYKOBLIC

dusznueckue BeIMUUHBL.  M3MepeHue  (PU3MUECKUX
BenuuuH.  @usnueckue  npubopsl.  [lorpemrHocTs
U3MepeHni. MexxayHapoaHasi CUCTEMA €UHULL

EcrecTBeHHOHAY4HBII METOA NO3HAHUS: HAOIIOJICHHUE,
IIOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIIBM)KCHHE THIIOTE3,
9KCHEPUMEHT IO TpOBEpKE THUMOTe3, OOBsICHEHUE

HAOJIIOIaEMOTO SBJICHUS

Onucanne pU3NYECKHUX SBICHUN C TTOMOIIBIO MOIeTeH

1.5

[IpakTuueckue padbOTHI:

##H#Parf##113MepeHne pacCcTOSIHUMN.
###Par#H#l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO
Telna.

###HPar##H#OnpenesieHue pa3MepoB MajlbIX TEJl.
##H#Parf##l13mepeHne  TemnepaTypsl IIpU  [TOMOIIA

JKUJKOCTHOTO TEPMOMETpPA U TaTUYMKA TEMIIEPATYPbI

I[TEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIECTBA

2.1

2.3

24

###Par#H##CTpoeHne BeLeCTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OnbBITHL,  JIOKa3bIBAIOIIUME  JTUCKPETHOE
CTpOEHHE BELECTBA

###Par###/|sokenne  yactuny  BemectBa.  CBs3b
CKOpOCTM  JIBXKEHMsS  4acTUL C  TeMIepaTypoi.

BpoynoBckoe nBmxenue, mudpdy3us

B3aumopeiicTBue 4acTul] BEIIECTBA: IPUTSIKEHUE U
OTTaJKUBaHUE

###Par##H# ArperaTHple COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHIKOCTEH M TBEPABIX (KPHUCTAILTMUYECKUX) Tell.



2.5

2.6

B3aumocCBsI3p MeEXay CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M UX ATOMHO-MOJIEKYJISPHBIM

CTPOCHUEM
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue padbOTHI:

###Par###0Onenka quaMmerpa aToMa METOJIOM PSAOB (C
UCTIONB30BaHuEM (oTorpaduii).

#HHPart###OnpI T o HaAOJIFOIEHUTO TEIJIOBOIO
pacuIMpeHus ra3os.

###Par#H##0OnbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIHKEHUS

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexanuueckoe JIBUYKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE BUKCHUE
H#H##Par###CKopoCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM [IBWXECHHMMU. Pacyér nmyTtu U BpeMeHHU
JIBIKECHUS
SBnenune uHepuuu. 3akoH MHepuMU. B3aumoneictBue
33 TeJd KaK NPUYMHA W3MEHEHUS CKOPOCTU JABUKEHUS TEl.
Macca kak Mepa HUHEPTHOCTH Tela
34 ###Par### lnoTHOCTh BemiecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cua Kak XapakTepruCTHKa B3aUMOJICCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MOMOILIBIO TMHAMOMETpPA
17 ###Par###SIBnenue Tarorenus u cuna Tspkectu. Cuiia
' TSOKECTH Ha JApyrux 1aHerax. Bec tena. HeBecomocTh
13 Cuna TtpeHusi. TpeHHE CKOJIBXEHUS W TPEHUE TOKOS.
' Tpenue B mpUpo/ie U TEXHUKE
3.9 #H##HPar###CnoxxeHue CWiI, HaANpaBJICHHBIX 110 OJIHOU
' npsiMmoid. PaBHOIEHCTBYIOIIAS CUIT
[IpakTuueckue padbOTHI:
3.10 OnpeneneHne CKOPOCTH PABHOMEPHOTO  JABUKEHUS

(mapyka B JKUAKOCTH, MOJENIU  3JIEKTPUYECKOIO



3.11

3.12

aBToMOOWIIE W Tak janee). OmpeaeneHue cpenHen
CKOPOCTH CKOJBbXEHUs Opycka WIM IIapuka IIo
HAKJIOHHOM miuockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPOTO Tena. OnpIThI, JEMOHCTPUPYIOILINE
3aBUCHUMOCTh PacTsDKEeHUs (nedopMainuu) IpyKUHBI OT
OpUIOKEHHOW cuiibl.  OMBITBI, JAEMOHCTPUPYIOLIHE
3aBUCHUMOCTB CHJIBI TPEHUS CKOJIBKEHHUSI OT Beca Tejla U

XapaKTepa COMpruKacCarommnuxcsa HOBerHOCTeﬁ

dusnuecKue SIBICHUA B IPUPOJE: IIPUMEPBI ABWKCHHUA C
Pa3IMYHBIMHM CKOPOCTSIMH B )KMBOW M HEXXHMBOW IIPHUPOJIE,

,HCIZCTBHC CHJIbI TPCHUA B IIPHUPOAC U TCXHUKE

TexHuyeckue ycTpoucTBa: TMHAMOMETP, TOAIIMITHUKT

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenue TBEpAoOro tena. CrocoObl YMEHBIICHUS H

+ YBEJIUYCHHUS TaBJICHUS
42 JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenaua maBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH I[lackains. [TneBMaTnyeckue MalvHbl
3aBUCHMOCTh  JABJIICHUS KUAKOCTU OT TIyOWHBI
4.4 IMaapocraTnaeckuit mapagoke. CooOmaronmecs cocyasl.
lMunpaBnnueckre MEXaHU3MbI
Atmocdepa 3emnu u armoceproe nasnenue. [IpuauHb
15 CYIIECTBOBAHMS BO3AYIIHONW 000m049ku 3emid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABIECHUS OT
BBICOTBHI HaJ] YDOBHEM MOPSI
16 Wzmepenne armochepHoro namienusi. [Ipubopsr mms
' U3MepeHHsi aTMOC(HEPHOTO AaBIICHUS
JleficTBre KMAKOCTM W Ta3a HAa INOTPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [lnaBanue ten. Bo3gyxomnnaBanue
49 [IpakTuueckue padbOTHI:

HccnegoBanne 3aBHCHMOCTHM Beca Tela B BOJE OT




4.10

4.11

o0béMa TOrpyKEHHOM B JKUIKOCTb 4YacTH TeJa.
OnpeneneHre BbITAIKUBAIOLIECH CUJIBI, JEUCTBYIOIICH Ha
TENO,  MNOrpy:k€HHOE B  KHUAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JECUCTBYIOLLEH
Ha TeIO0 B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLME  3aBUCHUMOCTh  BBITAIKUBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJO B JKUJIKOCTH, OT 00bEMa
NOTPYKEHHOW B KUJKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUAJIKOCTH. KonctpyupoBanue  apeomerpa Wi
KOHCTPYMPOBAHUE  JIOAKA W  ONpelnesieHHe €€

Irpy30I10AbEMHOCTH

®dusznuecknue  SABIEGHUA B TOPHUPOAC:  BIUSHUE
aTMoc(epHOro JaBiIeHHs Ha )KUBOW OpraHu3M, IIaBaHNe

pBIO

TexHuveckue yCTpOWCTBA: COOOINAIOIIUECS COCY/IbI,
YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT U A

5.1 Mexanundeckas paboTta
5.2 MexaHnueckast MOIITHOCTb
s3 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAKIOHHAS
' m10ckocTh. [IpaBuiio paBHOBECHS phluara
54 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3omotoe  mpaBuiao»  MexaHwkd.  KoaddunmeHnt
5.5 II0JIE3HOTO NEUCTBUSA MEXaHU3MOB. [Ipoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJla, MOJHITOr0 HaJl 3eMIIEH
5.7 Kunernueckas sHeprus
58 [Tonnass mexanuueckasi SHeprusi. 3aKOH H3MEHECHHS U
' COXPAaHCHUS MEXaHMYECKOH SHEePTUU
[IpakTudeckue pabOTHI:
5.9 ###Par###Onpenenenne pabOTHl CHIBI TPEHUS TPH

pPaBHOMCPHOM JBHKCHHUM TCJIa IIO0 FOpH3OHTaHLHOﬁ




nosepxHoctu. MccnenoBaHue yciaoBHM paBHOBECHS
pbryara. Msmepenue KIIJI HakIoOHHONW MJIOCKOCTH.

N3yuenue 3axoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

dumsnyeckue SBICHUS B nmpupoaec: pblHaru B TCJIC

5.10
YyeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblUar, TMOJBWXHBIM U
5.11 HETIOJIBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
pasjiena 3JIeMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKOM
61 TEOpUM CTPOEHHUsl BellecTBa. Macca u  pa3mepsl
. Mosiekys.  OmbIThl, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIO’KEHHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPHH
Mogenu  TBEPAOTO, KUAKOTO H  razoo0pa3HOro
6.2 cocrostHMI BemecTBa. Kpucraminmueckue u amopdHbie
Tena
OObsicHEHnE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TMOJIOKEHUN MOJIEKYISIPHOKMHETHYECKOMN
6
TEOPUH
6.4 CMaumnBaHue U KaWUISIPHbIE SIBICHUS
6.5 TemnioBoe paciIupeHHe U CKaTHe
66 Temnepatypa. CBs3b TeMmmeparypbl €O CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sueprus. CnocoObl U3MEHEHUS! BHYTPEHHEN
' SHEPIUu: TeIUIonepeada U CoBepIIeHrue padboThl
62 Bunel teronepenayu: TEMIONPOBOJHOCTh, KOHBEKIIUS,
' U3IIy4eHHE
6.9 KomnuectBo  TemnoTel.  YaenbHass  TEINIOEMKOCTH



BCIICCTBA

TeriooOMeH M TEIIOBOE paBHOBEcHE. Y paBHEHUE

6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpIeBaHNE KPUCTAIIMYECKIX BEILIECTB.
' Y aenpHas TEIOTA MJIaBICHUS
[TapooOpazoBanne u  koHAeHcamus.  Vcmapenue.
610 Kunenue. VYpaenbHas Temiota mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TeMIIEpaTyphl KUTIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 Bnaxxnocts Bo3nyxa
6.14 DHeprus TOIUIUBA. Y JeIbHas TEIIOTa CrOpaHus
[Ipuntuner  padotel  TemnoBbix — aBurateneit  KIT/]
6.15 TEIUIOBOTO ABuUrareis. TersoBble ABUTATENN U 3aIlUTa
OKpY’KaroIen Cpeibl
3aK0H COXpaHEHUs U MPEBPAIECHUS SHEPTHH B TEIUIOBBIX
6.16
mporeccax
[IpakTiueckue paboThI:
###Par###0OnbITEI MO  OOHAPY)KEHHUIO JIEUCTBHS CHJI
MOJIEKYJIIPHOTO MTPUTSKEHUSI.
####Par#H##0ONbITBl  1I0  BBIPALMBAHUIO  KPUCTAJUIOB
ITIOBAPEHHOM COJIM WX caxapa.
#H#HPar###OnbITE o HaOJIFOIEHUTO TEIJIOBOTO
pacIIMpeHHst ra30B, )KUJIKOCTEN U TBEPABIX TEll.
###Par#H#Onpenenenue naBieHUs] BO3yxa B OallJloHe
6.17 IITIPHIIA.

H#H##Par###OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHHUSI BO3JyXa OT €ro o0bhEMa W HArpeBaHUs WU
OXJIQXKICHHUS.

###Par#Ht#] [poBepka rUNoTe3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIiepaTyphbl.

###Par###Habnroneaue U3MEHEHUI BHYTPEHHEMN

SHEPIUU Tella B pPe3yJbTaTe TEeIUIoNepeaadn U paboThI



6.18

6.19

BHEIIHUX CHJL.
###Par#t#llccnenoBanue SBICHUS TEIJIOOOMEHA TIpU
CMEIIMBAaHWUH XOJIOIHOW U TOPSTYEN BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TEIIIOTHI,
MOJTyYEHHOTO BOJIOM TpH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITWIHHAPOM.

###Par#H#Onpenenenue  ynenbHOM — TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnienoBanue nmpoiecca UCIapeHus.
###Par#H#0OnpeneneHue  OTHOCUTEIBHOM — BJIaKHOCTHU
BO3/IyXa.

###Par###OnpenesieHue yJaeabHOW TEIJIOThI TJIABJICHUS

Jbaa.

dusnueckue SBICHHS B TPUPOJE: TOBEPXHOCTHOE
HATSDKCHME W KaNWULSIPHBIE SIBICHUS B MPHPOJE,
KpHUCTAJUTBI B TIpupoe, u3nydeHne CoHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTA.

TexHudeckue  yCTpOMCTBA:  KalWJUIAPBI, IPHUMEPHI
WCIIOJIb30BAaHUS KPUCTAIIOB, XUIKOCTHBIM TEPMOMETD,
JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUSA
JIOMOB, THUTPOMETPHI, TMCHUXPOMETp, IMapoBas TypOuHa,

JABUTATCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

OnexTpusanys Tei. [[Ba poga 3JIEKTpUUYECKUX 3apsa10B
Bs3aumopeiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona
(3aBUCHMOCTb CHJIbI B3aUMO/ICHCTBUS 3apsSHKEHHBIX TEJ OT

BCJIMYMHBI 3apa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

7.3

7.4

DnexTpuyeckoe nojue. HanpsEHHOCTh 37IEKTPUYECKOTO
nois. [IpyHIMO Cynepno3uLMu 3JIEKTPUYECKUX MOJen
(Ha KAYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpuyeckux 3apsoB. JeMEHTapHbIN

anektpudeckuii 3apsana. Ctpoenue atoma. [lpoBoaHuku u



AUDJICKTPUKU

7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsiia
6 ONeKTpUYecKuid  TOK.  YCIOBHUA  CYILIECTBOBaHUS
' AJEKTPUYECKOr0 TOKA. MICTOUHNMKHN NOCTOSSHHOIO TOKa
HevictBus 3IIEKTPUYECKOTO TOKa (TertoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUIKOCTSAX M razax
. Onektpuueckas 1menb. Cuima TOKa. DJIEKTPUUYECKOE
' HaIpsHKEHUE
=9 CormpoTuBienue MIPOBOJHUKA. VY nenbHoe
' CONPOTHUBJICHUE BELIECTBA
7.10 3axon OMa 11 yyacTKa Lenu
[locnenoBarenbHOE W HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOTHUKOB
PaGora ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
713 DJeKTpUYecKue ey U MOTPEOUTENH SIEKTPUUECKOMN
. sHepruu B ObiTy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHuTHl. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUEHHE I )KM3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ JEKTPUUECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHuToB B TEXHUKE
[lelicTBHe MarHMTHOrO NOJII Ha HPOBOJHHUK C TOKOM.
17 DNeKTpoABUTaTeNb MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
. JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe
Oneitet  @apanes.  SIBaeHHMEe  3JIE€KTPOMArHUTHOU
7.18
nHaykuuu. [pasumno Jlenna
719 DneKkTporeneparop. CrniocoOsI MOJTy4YEeHUs

SHeKTqueCKOﬁ OHCPIUU. QHGKTPOCTEIHLII/II/I Ha



7.20

BO300HOBJISIEMBIX MCTOYHHUKAX OHEpPIrun

[IpakTiueckue paboThI:

OnbITel 10 HAOTIOACHHUIO DIEKTPU3AIUN T UHIYKIUEH
Y TIPU CONPUKOCHOBEHUH.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka pabOTBl SIEKTPUUECKON Ienu
MMOCTOSIHHOTO TOKA.

W3mepenue u peryampoBaHue CHIIBI TOKA.

N3mepenne u peryampoBaHue HAPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepes3
pEe3UCTOp, OT COMPOTHUBIICHUS] PE3UCTOPA U HANPSKEHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIAIM TTOTIEPEYHOTO CEYSHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHS HAMPsSOKEHUH  TIPH
MOCJIEIOBATEIbHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia s CHIIBI TOKA MPU MapaieIbHOM
COCIUHEHUH  pe3ucTopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKa, HIOYIIETO 4Yepe3 PEe3ucTop.
OnpeneneHne  MOIIHOCTHM — 3JEKTPUYECKOIO  TOKa,
BBLIEIISIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOUKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3yueHnne MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MIPHU
ux o0benMHEHHMM U pazgenenud. HccnegoBanue
JIEHCTBHUS JIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs TOoKa B Karymke. M3ydeHue

,Z[GI>'ICTBH$I MArivMTHOrO IoJis1 Ha IMPOBOAHHUK C TOKOM.



7.21

Konctpyuposanue u U3y4YeHHE paloThI
3JIEKTPOABUTaTEIIA. N3mepenue KILJ
AJIEKTPOJIBUTaTEIbHON  YCTaHOBKH. OneiTel 1O
UCCJICIOBAaHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMU:
UCCJIEIOBAaHNE W3MEHEHMH 3HAU€HUs W HalpaBICHUS

HHAYKIOUOHHOI'O TOKa

dusnueckue SBJICHUS B MPHUPOJC: DICKTPUYCCKHE
ABIEHUS B  atMocdepe, DIEKTPUUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJId, JApen( MOFOCOB,
POJIb MATHUTHOTO TIOJIS JIJISL )KU3HU Ha 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue yCTpPOMCTBA: DSJIEKTPOCKOI, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETYUK DIEKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HAarpeBaTeNIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENIHN, DJIEKTPOMATHUT, DJIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, T€HEPATOP IMOCTOAHHOTO TOKaA

9 KIIACC
Kon
Kon snementa IIpoBepsiemble 3JIEMEHTHI COACPIKAHUS
paszznena
MEXAHUWUYECKUE ABJIEHUA
MexaHnyeckoe JBIKeHHEe. MarepuanpHas —TOYKa.
51 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpHOE MPAMOIMHENHOE TBUKECHHE
8 ###Par#H##HepaBHOMepHOE MPSAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHssis W MIHOBEHHas CKOpPOCTh Tela  IIpH
HEpPaBHOMEPHOM JIBUKEHHUU
Yckopenue. PaBHOYyCKOpEeHHOE MPSAMOJIMHEHHOE
8.5 JIBUKEHUE
8.6 ###Par#H#CBoOoHOe manenue. OnbiTel ["anunes



8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

###Par###PaBHoMepHOE JBUKEHUE TI0 OKPYKHOCTH.
[Tepuon m yactora oOpamieHus. JluneliHas u yriioBas

ckopoctu. LleHTpocTpeMUTENIBHOE YCKOPEHNE
IlepBb1it 3ak0oH HbproToHA

Bropoii 3akon HeroTona

Tpernii 3akoH HproToHa

H#HParf##] [ppuHIun cyneprno3uuuy cui
Cuna ynpyrocru. 3akoH ['yka

#H##Par###Cuna TpeHUs: CUja TPEHUS CKOJIbXKEHHUS,

Cujia TPEHHUs MOKOs, IPYrue BUbI TPEHUS

##H#Par###Cuna  TsDKECTH M 3aKOH  BCEMHUPHOTO

TATOTCHUA. yCKOpeHI/Ie CBO60I[HOFO naacHus

JBmwxenne  mmaHer  Bokpyr  Cosnma.  Ilepsas

KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpys3ku

PaBHOBecue mMaTepranbHON TOUKH. AOCOIIOTHO TBEPAOE

TCJI0

###Par###PaBHoBecue TBEPIIOTO TeNla C 3aKPEIUIEHHOMN

ocblo BpaeHus. MomeHT cuisl. LleHTp Tsbkectn
Nmnynsc tena. M3menenue nmnyibca. MiMimynsce cuiibt
3aKOH COXpaHEHUsI UMITyJIbCa

#H##ParfH##PeakTUBHOE IBU)KEHHE

Mexanunueckast paboTa U MOIIHOCTb

PabGora cun Tsxectw, ynpyroctd, TtpeHus. CBs3b

SHEPTUu U paboThI

IToTenuuanpHas SHEPIUia TCI1a, HoAHATOIO Hazg

MOBEPXHOCTHIO 3eMIn

[ToTreHManbHas SHEPTUsl CHKATON MPY>KUHBI
###Par###Kunetnueckas ~ sHeprusi.  Teopema o
KMHETUYECKOU SHEPTUU

H#H##Par###3aKoH COXpaHEHHUSI MEXaHUYECKON SHEPTUU
[TpakTrdeckue paboThI:

OrmpezenieHne CpeHE CKOPOCTH CKOJIBXKEHUS Opycka

WM JBUKCHHA MIApHUKa 110 HAKJOHHOM IINIOCKOCTH.



OmnpeneneHue yCKOpeHUsl Tejaa IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

WccnepoBanue 3aBUCHMOCTH MYTH OT BPEMEHU TNIpU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THIOTE3BI: €CAU TPHU PABHOYCKOPCHHOM
IBUKEHUH O€3 HadyallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psAI HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnegoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIbKEHUS
OT CWIbl HOpPMaJdbHOrO JaBieHus. OrnpeneneHue
koddduimenTa TpeHus CKoIbXeHus. Ornpejenenue
*KECTKOoCTU TpyKuHbl. Ompenenenue pabOTHl  CHIIBI
TPEHUSI TPU PABHOMEPHOM [IBIDKCHHHM Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenne padboOTHI
CWJIBI  YOPYrOoCTH  NpuU  TOabEME  Ipy3a C
WCIIOJIb30BAHUEM  HEMOABMXKHOTO U MOJBHXKHOTO

OJIOKOB

8.28

8.29

d)mnqecm/le SBJICHUSA B Hpnpone: HpI/IJII/IBBI U OTJIUBHI,
JIBWKeHUe TiaHeT COJIHEUHOM CHCTEMBI, PEaKTUBHOE

ABUIKCHUC KUBBIX OPraHU3MOB

TexHuueckue  yCTpOWCTBA:  CIUJIOMETP, JATYUKHU

MMOJIOKCHUA, pACCTOAHNA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTHKU

o1 KoJIe0aHUil: Mepuo/I, 4acToTa, aMILIUTY1a
9 Maremaruueckuit u IIPY>KAHHBIN MasITHUKHU.
' [IpeBpaieHre sHepruu Npu KosedaTeIbHOM JIBUKEHUU
93 3aryxatomue koyie0aHus. BbIHYXIeHHBIE KOJIeOaHMS.
' Pe3onanc
Mexannueckue BoiaHbl. CBOMCTBa MEXaHUYECKHUX BOJIH.
04 [IpononpHble M MONepevHble BOJHBL. J[MMHA BOJIHBI U
. CKOPOCTb €€ pacnpoCcTpaHEHUs. MeXxaHU4eCKHUE BOJIHbI B
TBEPAOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3Byk. [')pomkocTb 1 BbIcOTa 3ByKa. OTpakeHUeE 3ByKa
9.6 WHudpa3Byk U ynbTpa3Byk
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11

9.7

9.8

9.9

[IpakTuueckue paboThI:

OmnpeneneHre  9acTOThl M mepuoja  KojeOaHWi
MaTEMaTHYECKOT0 MasiTHUKA.

OnpeneneHue 4acToThl W Iepuoja  KoseOaHui
NPYKHUHHOTO MasiTHAKA

HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NOJBEMIEHHOTO K HHUTH Tpy3a OT JJIHHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NPY)KUHHOTO MasTHUKAa OT Macchl rpysa. llpoBepka
HE3aBUCHUMOCTHU nepuoja Kose0aHui rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
NpyXHUHBL. MI3MepeHne ycKopeHHst CBOOOIHOTO MaIeHUs
@dusndeckue SIBICHHUS B MPUPOJIE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO

TexHudeckue yCTpOWCTBAa: 93XOJIOT, HCIOIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

l0.1 OJEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37€KTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.
' BosiHoBBIE CBOCTBaA cBETa
[TpakTnyeckue paboOTHI:
104 W3ydyeHne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dusnueckue SBIEHUS B HOpUpOAe: OHOJIOrHMYECKOe
10.5 JeicTBre BUJUMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOT'O U3Ty4EeHUIN
10.6 Texnuueckue YCTPOWMCTBA: HCIIOJIb30BAHUE
. AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKY cBETa
11.2 IIpssMonuHENHOE PacIpOCTpaHEHUE CBETA




Otpaxenue cBera. [Imockoe 3epkaio. 3aKOH OTpaKEHUS

11.3
cBeTa
114 [Ipenomnenne cBeTa. 3aKOH MPEJIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xop nydeit B inH3E
116 OnTuueckas cuctema ¢oToanmapara, MHUKPOCKOMA U
' TejecKorna
117 ['ma3 kak onruueckas cucrema. bIU30pyKoCcTh W
' JAIbHO30PKOCTh
118 Paznoxxenue 6enoro cBera B criektp. OnbiTel HproTOHA.
' CroxeHue CeKTpalbHBIX IIBETOB. Jlucniepcus cBeTa
[TpakTrueckue pabOThI:
###HPar###ccneqoBanue 3aBHCHUMOCTH yria
OTPa)KE€HHUS CBETOBOIO JIyda OT yrJjia MaJeHHUs.
#H##Par###l13yueHne  XapakTepUCTHK  U300paKeHHS
MpeMETa B TNIOCKOM 3€pKajie.
#H##Par###ccienoBanue 3aBHCHUMOCTHU yria
MPEJIOMJICHUSI CBETOBOTO Jy4a OT yrja MaJeHus Ha
119 TPaHUIE «BO3/IYX — CTEKIIOM.
' ###Par### lonyuenne w300pakeHUH C  TTOMOIIBIO
coOuparoIie JTMH3HI.
###Par###Onpenenenue  (POKyCHOTO pacCTOSHUS U
ONTUYECKOU CUJIbI COOMPAIOIIEH JTHH3BI.
#H##Par#H##0nbITel 10 pa3nokeHuto OeIoro cBera B
CIIEKTD.
#H##Par###0OnbITbl 110 BOCIPUITHIO IIBETA MPEIMETOB
MIPY WX HAOIIOJCHUN Yepe3 1BETOBBIC (DUITBTPHI
Oduznyeckue sBIEHUS B mpupone: 3atMeHus CoiHIa u
11.10 JlyHBI, 1IBE€TA TEJ, ONTHYECKHE SIBICHUS B aTMocdepe
(uBeT Heba, pedpakuus, paayra, MUPax)
111 Texnuueckue YCTpOMCTBA: OUKH, MIEPUCKOIL,
. ¢doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
12 . Onwitel Pezepdopna u mmanerapHas Monenb aToMa.

Mogens atoma bopa



HCHYCKaHI/Ie N TIIOTJIOMICHUE CBETA aTOMOM. KBaHThI.

122 JIuHeityaTbie CIEKTPbI
12.3 PannoaktuBHOCTE. Anb(ha, 6eTa- ¥ raMMa-u3TydeHUs
124 Crpoenne aromHoro sgpa. HykimonHas Monens
' aTOMHOTO sapa. M30tonsl
125 PagnoaktuBubeie npeBpamenus. Ilepuwon mnonypacnana
' ATOMHBIX SJEP
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peaknuu cunTtesa u aenenus saep. MIcTOUHUKM sHEprun
' ConHua u 3B€31
12.9 Snepnas osHepretuka. JlelcTBHE  pagMOAKTUBHBIX
' M3JIY4CHHI Ha )KUBbIE OPTaHU3MBbI
[TpakTuyeckue paboOTHI:
Habmionenne CIUIOMIHBIX H  JIMHEHYATBIX CIEKTPOB
1210 W3JIy4YEHHUS.
HccnenoBaHue TPEKOB: M3MEPEHHUE SHEPIrUM YacTHUILIbI
10 TOpMO3HOMY ITyTH (110 poTorpadusim).
W3mepeHne paaoakTUBHOTO (OoHA
®dusnueckue SBICHUS B IPUPOAC: €CTECTBEHHBIN
PaaOaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 PagMOAaKTUBHOE HU3JIy4eHUE IPUPOAHBIX MMHEPAJOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIYYCHH Ha OPraHu3M
4esI0BeKa
1213 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUyaIbHBIN 103UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpedoBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

[lonumanue poau  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOI CBA3M
¥ TI03HABA€MOCTH SIBJICHUH NPUPOABI, O POJH OSKCIEPUMEHTa B
¢uszmke, o cucTeMooOpasywomield poau (U3MKHM B Pa3BUTUHU
€CTeCTBEHHbIX HayK, TEXHHUKH M TEXHOJIOTHI, 00 3BOJIIOIUH
¢u3nuecKkux 3HAHUKW W MX POJIM B LIEJTOCTHOM €CTeCTBEHHOHAYUHOMU
KapTHHE MHpa, O BKIAJAEC POCCHUHCKUX W 3apyOCIKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPY)KAOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHMJAaX MaTepuu (BEIIECTBO U TMOJE), O ABMKEHUHM Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 AaTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHMsI BelIeCTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN TNPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (pU3HUecKoe SBICHHE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3MUYECKUX SBICHUIN
B OKpPYXKAalOUIEM MHpE, BBIAEHAS HX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKM)

BJIaI[eHI/Ie OCHOBaMH ITOHSTHMHOI'O arrmapara M CHMBOJIMYCCKOTO
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHHUE HX IJIs PCIICHUA qu6HBIX 3aJa4,
YMCHHUC XapaKTCpPpU30BaATb CBOMCTBa TCII, (pI/I3I/I‘{€CKI/I€ SABJICHUA U

MpoNHeCChl, UCIOJIb3Y (l)yH,[[aMCHTaJ'IBHLIe U OMIINPHUYCCKUC 3aKOHBI

VYMenue onucrBaTh HN3Yy4YCHHBIC CBOMCTBA TEN U (I)I/I?:I/I‘IeCKI/IC SABJICHHA,

UCTIONB3YS (PU3HUYECKUE BETHUUHBI

Bnagenne ocHOBaMH METOAOB HAay4YHOTO TIO3HAHUS C y4ETOM
coOmro/ieHus mpaBuil 6€30macHOro TpyAa: HabmoneHue (pu3ndecKux
SIBIICHUU:

YMEHHE CaMOCTOSATEIBbHO COOMpATh AKCIEPUMEHTATIbHYIO YCTAaHOBKY

W3 JJAaHHOTO Habopa 00OpYyIOBaHMS MO WHCTPYKIUHU, OMHUCHIBATH XOJI



OTIBITA M 3aIMCBIBATH €T0 PE3YNIbTATHI, (POPMYIHUPOBATH BHIBOKI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEJTUUUH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO CcOOUpaTh
JKCIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIUUCITH
3HaYeHHE BEJIMYMHBl U aHAIM3UPOBATH MOJYyYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH Pe3yIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECJIOXKHBIX  SKCIEPUMEHTAIBbHBIX  HCCIIEOBaHU;
CaMOCTOSITEJILHO ~ COOMpPAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIISTH
MOJyYeHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUI U
rpayKoB, yUUTHIBaTh MOIPEIIHOCTH, JIE1aTh BHIBOJIBI 110 PE3yJIbTaTaM

HCCIICIOBaAHUA

[TonnmMaHue  XapaKTepHBIX  CBOMCTB  (DM3MYECKUX  MOJEIEH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TENO, MOJEIU CTPOSHUS
ra3oB, >KMJIKOCTEHl W TBEpABIX TeEJ, IJIAHETapHAs MOAEIb aToMma,
HYKJIOHHasi MOJEeJIb aTOMHOTO f]pa) U YMEHHE MPUMEHITh UX JUIs

00BsICHEHUS (I)I/ISI/I‘ICCKI/IX IpouecccoB

VYMeHne oOBACHATH (PU3MUECKHE MPOLECCHl U CBOICTBA Tel, B TOM
yuclle W B KOHTEKCTE CHUTyallM IPaKTHUKO-OPUEHTUPOBAHHOIO
XapaKTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBSI3H U
CTPOUTH OOBSCHEHHE C OMIOPOI Ha M3yYEHHBIE CBOMCTBA (PU3UIECKUX

HBHCHHﬁ, (bHSI/I‘leCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amaud (Ha 0ase 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (popMmynbl, CBs3bIBaOIIKE (pusMUecKue
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATh KpPATKOC YCJIOBHEC 3a/1ayiu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC JIsl €€ PeIIeHHs], UCI0JIb30BaTh CIPABOYHBIC JaHHbBIC,
MMpOBOAUTH paC‘-IéTBI U OLOCHHUBATHL PCATUCTUYHOCTL IIOJYYCHHOI'O
3HA4YeHUs1 (PU3NICCKON BEIIMYMHBI;, YMEHHUE ONPEIeNATh Pa3MEPHOCTh

(I)I/IBI/I‘-ICCKOI‘/’I BCJIIMYHHBI, HOJ’Iy‘-ICHHOﬁ IIpU pCHICHUH 3aa4n

YMeHue XapakTepus3oBaTh MPUHLUIBI  JEHCTBUS TEXHMUYECKHUX
YCTPOMCTB, B TOM YHCIE OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOIMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIOJIb3Ysl 3HAHUA O
CBOMCTBAaX (U3NYECKUX SABJIEHUN M HeoOxoauMmble (U3HUECKue

3aKOHOMCPHOCTHU
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YMeHne WCHojb30BaTh 3HAHUS O (PU3MUYECKUX SBICHHAX B
MOBCETHEBHOM JKM3HM Juid oOecredeHus: Oe30mMacHOCTH — IpH
oOpamieHnuu ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COOJIOACHUS HOPM
HKOJIOTUYECKOTO TIOBEJEHHSI B OKpYXKAlOIIeH cpene; MOHNMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUN (U3MKH M TEXHOJOTHH

IJI1 paquOHAJIBHOTO IMPUPOAO0IIOJIb30BaHUA

OneIT ToOHWCKa, TpeoOpa3oBaHUS W TMPEACTaBICHHS WH(OpPMALIUU
(UBUYECKOTO COACP)KAHMUSI C HCIOJIb30BAaHHEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OIEHHWBATH JIOCTOBEPHOCTH
MOJlyYeHHOW HHQOpPMAIIMM HAa OCHOBE UMEIOUIMXCA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  MCIOJb30BaTh  IPHU
BBITIOJTHEHUH Y4YEOHBIX 3aJlaHUi HAayYHO-TMOMYJISIPHYIO JIUTEpaTypy
(bU3UYECKOTO CONEep KaHUs, CIPABOYHBIE MaTepUaibl, PECYpChl CETU
WutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMU  IIPEOOpa30BaHUS
uHpOpMalMi W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl0; YMEHHE
CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAITUHU U3 HECKOJIbKUX UCTOYHHKOB



IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA

oD 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 MEXAHUWYECKUE ABJIEHM A
. Mexanndeckoe ABWXKeHHWE. MarepuanbHas Touyka. Cuctema oTcuéra.
' OTHOCHTENBHOCTD JBHIKCHUS
PaBHomepHOoe u HepaBHOMepHOe nBwKeHue. Cpensssi ckopoctb. Dopmyna
1.2 JUTSl BBIYUCIIEHUS CPeIHEN CKOpOCTU: v = S/t
PaBHOMEpHOE TPSIMONHHEWHOE ABIKEHHE. 3aBUCHMOCTh KOOPAMHATHI Teja
OT BPEMEHH B CJIydae paBHOMEPHOTO MPSMOJIMHEHHOTO IBYKCHHUS:
13 x(t)=x,+vt
I'padyiky 3aBUCHUMOCTH OT BPEMEHH JJIsI TPOCKIIMH CKOPOCTH, MPOSKITUH
nepeMenieHus, MyTH, KOOPJIWHATHI MPH PABHOMEPHOM MPSMOJIMHEHHOM
JIBYKEHUN
3aBUCHMOCTh KOOPJHMHATHI Tella OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBVKCHUS:
N
Sy =vp, =f+a = %
DopMyIBI TSI POCKITUH TTEPEMEIICHUS, TIPOSKIIUA CKOPOCTH M TPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
1.4 s (D) =vyy, -t+a, L,
2
U.\'(I) =Upy 0L,
a,(r)=canst,
L):I: - L)-__T: =2a. s,
I'paduku 3aBUCHMOCTH OT BpEeMEHHU JUIsl MPOEKIUU YCKOPEHHs, MPOCKIIHH
CKOPOCTH, TIPOCKIIUU MEPEMEIICHUS, KOOPAUHATHI MPH PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH)KCHHH
CBoOoanoe mamenne. Dopmyibl, OMHUCHIBAIONIUME CBOOOJHOE TMaJeHUE Tema
L M0 BEpTUKAIHU (ABM)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnu). ['padmku 3aBUCUMOCTH OT BpPEMEHHU Jisi MPOEKIUU YCKOPECHHS,

NPOCKIIMH CKOPOCTH W KOOPIMHATHI MPH CBOOOAHOM MAJCHHM Teja IO



BEPTHKAIH
CkopocTh paBHOMEPHOTO IBIDKCHHSI Tela MO OKpyXHocTH. HampaBnenue
CKOPOCTH.

®opmyiia ISl BBIYKACICHHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUON

oOpareHus:
2R
L=
T

HenTtpoctpemurenbHoe yckopeHue. HampapiieHue HEHTPOCTPEMHUTENHHOTO

1.6 yckopenus. Dopmyiia i BBIYUCICHUS YCKOPEHUS:
2
_w
WTR
®opmyna, CBA3BIBAIONIAS IEPUOJT  YACTOTY OOpaIeHUs:
V= !
T
Macca. [1notHOoCTh BemecTBa. @opmyra i BBIYUCIECHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CloskeHHe CUl
1.9 SIBnenue unepuuu. [lepssiii 3akon HeroToHa
Bropoii 3akoH HeroToHa:
F=m.d
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIbI,
JICUCTBYIOIIECH HA TEJIO
B3anmopencreue ten. Tperuit 3akod Hprotona:
1.11 F. P _‘Fl—>2
12 TpeHue nokos u TpeHue cKoabxkeHus. PopMmyia I BBIYUCICHUS MOIYJIA

CHJIbI TPCHUA CKOJIbXKCHUS:



1.13

FIP:;L-N

Hedopmarus tena. Ymnpyrue m Heynpyrue nedopmanuu. 3aKOH yIpyrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

1.16

1.17

1.18

BCCMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOTO TATOTCHUSA:
my -,
F=G.—-L1 2
R

Cuna 1spKecTH. Y CKOpeHHe CBOOOTHOTO MaCHHUS.
dopmyna sl BBIYUCICHUS CHIIBI TSOKECTH BOJM3M TTOBEPXHOCTH 3emiu: F =
mg.

Jewmwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckasi CKOPOCTb.

HesecomocTh u neperpy3ku
Nmmynbe Tena — BekTopHas GuU3NUYecKasi BeTHIHHA.
D=mo
HNmnynbe cucremsl Tel. U3MeHeHne uMiyibca. MMiynbe cuibl
3aKOH COXpaHEHUsI UMITyJIbCa JIJIs1 3AMKHYTOM CUCTEMBI TEN:
Pp=myUy +m, U, =const
PeakTuBHOE JBUXKEHUE

Mexannueckast pabota. @opmyna sl BEIYUCICHUS PaOOTHI CHITBL:

A=Fscoso

Mexannueckas MOIITHOCTE:

N=4
f

Kunernueckas u MOTCHIMAJIbHAsA SHCPIUs. d)opMyJIa JJISA BBIYUCIICHUA

KHHETHUYECKOU SHCPIrUu:



TeopeMa 0 KHHETUYECKOH SHCPIHUHU. cDOpMy'J'IEl JJIs1 BBIYHMCJICHUA
HOTCHHI/IaJ'II)HOI\/'I OHEPIyUU TCjia, MOAHATOIO

HaJx 3eMIIEH:

E,= mgh

Mexanndeckas SHEpTHsL:

E=E;+E p
119 3aKOH COXpaHEeHMsI MeXaHN4eCcKoM 3Heprun. @opmyia ajs 3aKoHa
COXpaHEHUsI MEXaHUYECKOM YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpareHue MeXaHMYECKON SHEPTUU TIPU HATTMYUU CHIIBI TPCHHUSI.
[IpocTbie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKHU.
Peraar. Moment cubl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[MoxBwxHbIN 1 HenoABWXKHBINA 0;10kU. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
Aﬂrpaqenmﬁ
JaBiienue TBEPOTO TENA.
®opmyna 751 BBIYUCICHUS 1aBJICHUs TBEPIOrO Tena:
F
P= =
o1 JaBnenue raza. ATMmocdepHoe aBlieHuE.
' IM'uapocraTdeckoe naBiieHUE BHYTPH KUIKOCTH.
@®opmyna 1151 BBIYUCIICHUS 1aBJICHUS] BHYTPH KUJAKOCTH:
P=Pg+Puy,
1.22 3axoH Ilackans. I'mapaBanueckuii mpecc
3akoH Apxumena. @opmyna uisi ONPEAENICHUs] BBITAJKUBAIOLIEH CHIIBL,
123 JIEUCTBYIOLLEH HA TEJIO, MTOTPYKEHHOE B )KUIAKOCTh HIIH Ias:



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Ycnopue miapanus teia. [lnaBanue CYZAOB U BO3AYXOILJIAaBAHUC

MexaHnndeckue KojaeOaHus. AMHJ'H/ITy,Ha, nepuoa M 4YactroTa KOJIEOaHH.

®opmyra, CBA3BIBAIONIAS YACTOTY M MEPUO] KOJIEOAHMH:

MareMaTnueckuii U TNpYXUHHBIA MasTHUKH. [IpeBpamieHne sHepruu mnpu

KOJIeOaTeIbHOM JABMKCHUN
3aTyxa}01u1/Ie KoJIeOaHMS. BBIHY)KIICHHLIG Kosnebanus. Pe3onanc

Mexann4decKkre BOJIHEL. HpO,Z[OJ'II)HHe 1 IMOIICPCYHBLIC BOJHEI. HJ’II/IHa BOJIHBI "

CKOPOCTD paClpoOCTPaHCHUA BOJIHBI:

b=v-T

3ByK. ['poMKOCTh U BhICOTa 3BYKa. OTpaskeHHE 3ByKOBOI BOJHBI HA TPAHUIIE
IByX cpel. Hdpa3Byk u ynbTpa3ByK

Ilpaxmuuyeckue pabomuol

H3mepenne cpeaHel IOTHOCTU BEIIECTBA; apXUMEIOBOM CUJIbI; KECTKOCTH
npYXUHBI; KOG (UIIMEHTA TPEHUS CKOJBKEHHUSI; PA0OTHI CHUIIBI TPEHHUS, CHITBI
YOPYTOCTH; CPEIHEH CKOPOCTH JBIKEHMS OpyCKa MO HAKJIOHHOW MIOCKOCTH;
yCKOpeHusi Opycka Mpu JBIXKEHUHM MO HAKJIOHHOM IUIOCKOCTH; YacTOTHI U
nepuoga KojeOGaHWH MaTeMAaTHYECKOTO MAasSTHHKA; YacTOThl W TepHojia
Kose0aHUil MPYXUHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIEro Ha
pbiyar; paOOThl CHJIBI YOPYTOCTH TP TMOABEME Tpy3a C IMOMOIIBIO
HETOJBMKHOTO 0JI0Ka; paboThl CHIJIBI YHOPYTOCTH MpU HOIBEME TIpy3a ¢
MOMOIIIBIO TIOJIBH>KHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BhEMa MOTPYKEHHOM
YacTU TeJla M OT IUIOTHOCTU >KMJIKOCTHU;, HE3aBUCHMOCTU BBITAJIKMBAIOILEH
CHWJIBI OT MAaccChl Te€Ja; CWJIbl TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMaJIbHOIO
JABJIEHUST W OT poJa TOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HHUKAIOIIEH B
npyXHHE, OT CTENeHU AedopManuu MPYKUHBI; YCKOpPEHHsI Opycka OT yriia
HAKJIOHA HAMpaBJIAIONICH; mepuoma (YacToThl) KOJIEOAHWH HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; NepUoaa KoyieOaHUi Mpy>KMHHOTO MasTHHKA OT
Macchl Tpy3a M IKECTKOCTU TMPYKUHBI, HCCIEIOBAHUE HE3aBUCUMOCTH
nepuoia KoiiebaHWil HUTSHOTO MasTHMKa OT Macchl Tpy3a. [IpoBepka

YCJIOBUSA PaBHOBCCHA pblyara

Duszuveckue s61eHUL 8 npupode.‘ NpuUMEpbl ABWXXCHUA C PA3JIMIYHBIMU



CKOPOCTSIMM B JKMBOM M HEKUBOM NPUPOJE, ACUCTBUE CHIIBI TPEHHUS B
OpUpOJie M TEXHHUKE, NMPWIUBBI U OTJIUBBI, JIBHWXKeHHE IaHeT ColHeyHOU
CUCTEMBI, PEAaKTHBHOE JABW)KEHHE >KMBBIX OpPIaHHU3MOB, pbIYaru B TeEle
YeJI0BeKa, BIUSHUE aTMOC(HEPHOro 1aBJIeHUs Ha )KMBOM OpraHu3M, IJlaBaHHUe
pBIO, BOCHpHATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIIMJOMETP, NaTYUKU IOJI0XKEHUS, PACCTOSHUS U
YCKOpPEHUs, AVUHAMOMETD, NOAIUUIHHUKH, DPAKETHI, pblYar, MOJBHKHBIM H

HCHOIIBH)KHBIfl 6JIOKI/I, HAKJIOHHAA IMJIOCKOCTb, MPOCTHIC MECXAHU3MBI B 6BITy,

11 cooOmraronmecs CoCybl, yCTPOMCTBO BOJONIPOBO/IA, THAPABIMYECKUI Mpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOIl Hacoc, apeoMeTp, 3XO0JIOT,
UCIIOJIb30BAaHHUE YJIBTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOpUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUIKOTO W Tra3000pa3HOr0 COCTOSIHHM
BemecTBa. Kpucraanuueckue u amopgHbIe Tena

55 JBuxenue wuactul] BemecTBa. CBA3b CKOPOCTU JABWKEHUS YACTHULl C

' Temreparypoil. bpoyHoBckoe nBmxenue, Tuddy3us

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

24 TemoBoe paciiipeHue U cxaTue

2.5 TemoBoe paBHOBECHE

Y Buytpennss sueprus. PaboTta u Teruionepenaya Kak CrocoObl M3MEHEHHUs

. BHYTPEHHEHN HEPruu

2.7 Bunel Temnonepenayn: TeNI0NPOBOIHOCTb, KOHBEKLUS, U3TyUEHHUE
Harpepanne wu oxnaxnenue Tten. KoaudecTBo TeIUOTHL. Y enbHas
TEIJIOEMKOCTB:

2.8

O=cm(t,-1,)
3aKOH COXpaHEHUsl PHEPIUU B TEIUIOBBIX Ipolieccax. Y PaBHEHHUE TEIJIOBOTO
OanaHca:
2.9
O +0, +..=0
2.10 Hcnapenue u xonaeHcanusi. M3MeHeHue BHYTPEHHEH SHEPrUU B MPOILECCE



2.11

HUCIIapCHUd W KOHACHCAIWUU. Kunenue JKUIKOCTH. YeldbHas TeIIoTa

napooOpa3zoBanus: L = Q/m

BraxxHocTs BO31yXa

2.12

2.13

2.14

2.15

2.16

2.17

3.1
32

[InaBnenne u xpucraummzauus. l3MeHeHHWE BHYTPEHHEH OJHEPruu IpH

IJIaBJICHUU U KpHUCTAJIJIM3allH. yI[eHI)HaSI TCIJIOTA IIJIaBJICHUA:

BHyTpeHHss SHeprus cropaHus TOIUIMBA. YJelbHAas TEIUIOTAa CropaHus

TOIIUBA: ¢ = Q/m

[Tpunnume! paboTs! TermnoBsix asuraTeneit. KT/ remmoBoro asuraTesns

Ipakxmuueckue pabomwl

W3smepenne  ynenbHOM — TEIUIOEMKOCTH — METAIMYECKOTO  LWIMHAPA;
KOJMYECTBA TEIUIOTHI, IMOJYYEHHOr0 BOJOM KOMHATHOM TeMIiepaTyphl
(UKCUpOBaHHOM Macchl, B KOTOPYIO OIYILEH HarpeTbli MWINHAP;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LIWJIMHIPOM, MOCIIE OIYCKAHMS
€ro B BOJly KOMHAaTHOM TeMIIEpaTypbl; OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa;
yAENbHOM  TEIUIOTHl  IUIaBi€HUs JbAa. MccienoBaHue  M3MEHEHUS
TEMIEPaTypbl BOABI MPHU PA3INYHBIX YCIOBUSX; SIBJICHUS TEINIOOOMEHa MpU

CMEIIMBAaHUH XOJOIHON U ropﬂqeﬁ BOJBI; IIpoHeCcCa UCIIApCHUA

Qusuueckue sa6neHuUs 6  Npupode:  TIOBEPXHOCTHOE HATSDKEHHE U
KallWUIApHBIE SIBJIEHUS B IPUPOJE, KPHUCTALUIbl B MPHUPOAE, HU3ITYYEHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCTa

Texnuueckue  ycmpoucmea:  KANWUIAPBI, IPUMEPBl  UCIOJIb30BaHUSA
KPUCTAJUIOB, JXUAKOCTHBIM TEPMOMETp, MAATYMK TEMIEPATYpPBI, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPHI, IICUXPOMETp, MapoBas TypOWHa,

JIBUTaTeJIb BHYTPEHHETO CTOPAHMS
OJIEKTPOMAT'HUTHBLIE SABJIEHUA
Onexrpusanus Tei. J[Ba BUIa 3JIEKTPUYECKUX 3apsiioB

B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona

33

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia



3HCKTpI/I‘-IeCKO€ TI0JIC. HaHpH)KéHHOCTL QJICKTPHUYCCKOI'O IIOJIA. HpI/IHL[I/IH

3.4
CYMEPIIO3UINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn snexktpuueckux 3apsiaoB. [lelicTBHE 5SJIEKTPUUYECKOrO TMOJS Ha
3JIEKTpUYECKUe 3apsibl. [[pOBOTHUKY U JTUAIEKTPUKU
[TocTostHHBIN 3nekTpuyeckuid TOK. JlelcTBUs 3iekTpuueckoro toka. Cuia
toka. Hanpsikenue.
3.6 I=q/t,U=A/\
DIIEKTPUYECKOE COTIPOTUBIICHUE. Y ICTBHOE AIEKTPHUUECKOE COITPOTUBIICHHE:
3.7 R = pl/S
> 3axoH OMa a5 yyacTka anekrpuueckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOJHUKOB:
I =I:U=U+U,: R=R +R,
1 1 1 2
3.9 [TapannensHO€ coeIMHEHNE TPOBOJHUKOB PABHOT'O COMPOTUBIICHMUS:
U=UsI=[+1; Rzi.
2 2 2
CwmenianHble COeTMHEHUS TIPOBOTHUKOB
310 PaGora u moutHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[>xoynsa — Jlenia:
3.11 O=I"-R-t
310 OnbiT DOpcrena. MarHuTHoe 1osie OpsIMOTO NMPOBOAHHMKA ¢ TOKOM. JluHuum
MarHUTHOW MHTYKIIUH
313 MarsutHoe 10JI€ IIOCTOSHHOIO MAarHmra. B3amMoIeHlCcTBUE HOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO ITOJIS1 HA ITPOBOJAHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue 3meKTpoMaraHuTHON nHAykiuu. [IpaBuno Jlenna
3.16 Ilpakmuueckue pabomuol



N3mepeHne 3IEKTPUUYECKOTO  COMPOTHUBICHHUS  PE3UCTOPA;  MOIIHOCTU
IIEKTPUYECKOTO TOKa; pabOTHI JIEKTPUUECKOrO TOKA.

UccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, BO3HMKAIOLIETO B IMPOBOJAHHUKE
(pe3ucTopbl, JaMmoyka), OT HamNpsHKEHUS Ha KOHIIAX MPOBOJHUKA;
3aBUCUMOCTH CONPOTUBIEHUS OT JUIMHBI [POBOJHUKA, IUIOUIAJAH €ro
MOTIEPEYHOT0 CEUEHUS U YICIbHOTO COMTPOTUBIICHHUS.

[IpoBepka  mpaBuma s AIIEKTPUIECKOTO HANPSDKEHUST  TIpH
MOCJICIOBATEIbHOM ~ COCAMHEHUH TPOBOJHMKOB; TpaBWJia JJIs  CHJIBI
INEKTPUYECKOTO TOKa TPU TMapalljieIbHOM COEIWHEHUH MPOBOJIHHUKOB

(pe3ucTophI U JIAMITOYKA)

Qusuueckue sa61eHUs 6 npupode: SIIEKTPUUECKHUE SIBICHHUS B aTtMocdepe,

3.17 JJIEKTPUYECTBO KHUBBIX OPTraHU3MOB, MAarHUTHOE TIoJie 3emiH, Japeid
MOJIFOCOB, POJIb MArHUTHOTO TOJIS 1715 )KM3HU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpouicmea. 3JIEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, pPeocCTar,
CUETUMK DJIEKTPUYECKOM DSHEPIUH, AIIEKTPOOCBETUTENBbHBIE IPHUOOPHI,

3.18 HarpeBaTelIbHbIC AJIEKTPOTIPUOOPHI (mpumepsr), AJIEKTPUYECKHE
NpeIOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABHUraTelb IMOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DneKkTpoMarHuTHble BoJHBIL. [1Ikana 35eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast monens cBera. IIpsmonnHeHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus csera. [nockoe 3epkaiio

3.22 [Ipenomnenne cBeta. 3aKOH MPEIOMIIEHHSI CBETA

3.23 Jucnepcus cseta

324 JIunza. Xox myueit B tuH3e. POKyCHOE pacCTOsIHUE JIMH3BL. ONTHUYECKas cuia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHYecKue MPUOOPHI
Ipaxmuueckue pabomuwl
###Par#H#l13MepeHne ONTUYECKON CHIIBI cOOMparomiel JTHH3BL, (OKYCHOTO
paccrostHUs coOuparomeil JMH3bI (TI0 CBOMCTBY pPaBEHCTBA pPa3MEpOB

326 npeaMeTa U n300pakeHus, KOraa MpeMeT pacrlojiokeH B JBOMHOM (dokyce),

MIOKa3aTessl MPEIOMIICHHS CTEKIIA.
###Par###lccnenoBanue cBoMCTBa N300pakeHUs], OTYYEHHOTO C MTOMOILBIO
coOuparomield JTMH3bI; W3MEHEHHS (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX

JIMH3; 3aBUCHUMOCTH yTIJia IPCIIOMIICHUSA CBCTOBOTI'O JIyda OT yIJia MMaJCHUA Ha



TpaHUIC «BO3AYX — CTCKIIO»

Qusuueckue aenenus 6 npupooe: 3atmenuss Connua u JlyHbl, 1[BeTa Tel,

327 OTITUYECKHE SBJICHUS B atmMocepe (1iBeT Heba, pedpakuus, pagyra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToammapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PagnoaktuBHOCTh. Aub(da-, Oera-, ramMma-m3nydeHus. Peaknuu anbga-u
. Oera-pacmana
4n OmnwiTel Pesepdopaa mo paccesHuto anbda-uactuil. [lmaneraphas momenb
' aToma
4.3 CocrtaB aToMHOTrO0 sigpa. M30Tomnsl
4.4 [Tepuon monypacmnajga aTOMHBIX SiACP
4.5 SnepHble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPsI0BOTO0 U MACCOBOTO YUCEN
Qusuueckue s61eHUA 6 Npupooe: ECTECTBEHHBIN paaHOaKTHBHBIN (OH,
4.6 KOCMUYECKHE JIy4d, PaJAOAKTUBHOE H3IIYyYCHHWE NPHUPOIHBIX MHUHEPAJIOB,
NEHCTBHE PaJMOAKTUBHBIX N3JTydEeHUH HA OPraHU3M YelIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYaJIbHBINH HO3UMETP,

KaMceEpa BI/IJ'IBCOHa, AACPHAA OHCPICTHKA
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