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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM W TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
yryOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxke ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAIMPaBICHO Ha YAOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsuXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydarommxcsd. B mnporpamme mno (u3uMke  yUUTHIBAKOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTeprana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU pabouell MporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
PEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
M3y4yaeMbIX XUMHEHN, OUoIoTuel, acTpoHoMHUEH U puznueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHUpA, NPEIOCTABISIET HauOojee sSCHbIe
oOpasibl MPUMEHEHHsI HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIoco0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpEIojiaraeT YBEPEHHOE
BJIAJICHUE CJIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKTEPHUIYIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JaHHbIE M MCIOJb30BATh HAYYHBIE JIOKA3aTEIbCTBA IS
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OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munncrepersa npocseuienust Poccutickoii @enepanuu (poToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust Gu3NKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromIMXcsl K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HaHWsS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa M3yueHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHEe YMEHHMH TPHUMEHATh (U3UUECKHE 3HAHWS U HAy4YHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMIA;

dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESATEIbHOCTU, CBA3aHHOM C (PU3UKOM, TMOJATOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHpoBaHHEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOnéHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTxeHne 3TUX IieNield MporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO
o01iero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHATH (PM3UYECKUE SIBIICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PAacUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE M
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKAX YMEHHI: HAONIONaTh SBICHHUS U H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpEjiaraTh SKCIepUMEHTAIbHEIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
WCCJICIOBAHMUSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME NPUEMOB paboThl ¢ uHpoOpMaleil (U3HNYECKOro COJep KaHUs,
BKJIIOYAsi UHPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKU, UHTEPIIPETALUS U
KPUTHUYECKOE OLIEHWBaHNE NH(POPMAIIH;
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Ha uzyuenue ¢usuku (yrayOiaEHHBINA YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro
oOpazoBanus otBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 waca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kimacce — 136 yacoB (4 yaca B HEJIEIIO).
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COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABMXCHUS: TaOJIUYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpPUAIbHOW TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpsIMOJIMHEWHOE IBMkKeHrEe. HepaBHOMepHOE NpsIMOJIMHENTHOE IBH>KeHUE. CpenHsis
Y MTHOBEHHAs! CKOPOCTh TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEepnpeTanusi YCKOPEHHUsI, CKOPOCTH, MPOUACHHOTO MYyTH U
IepEMELICHHUS IS MIPSIMOJIMHEUHOTO JBUKEHUSL.

JIBr>KeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBxkeHHE 1o OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHXKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAA CUIIa.

IIepseiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
ITpuHIMII CYTIEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHUS, CUJla
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENBHBIC
ammaparbl, CyJa Ha TMOJABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE 1Toe3/1a Ha MarHUTHOM MOTyIIKE.

Cunia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BU>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TmiaHer Bokpyr Conuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. M3menenune ummnysnbca. UMIyabc CAIIbl. YIPYTroe U HEYIIpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXpaHEHUs HMIylibca. PeakTuBHOE
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sHeprusi. TeopemMa 0 KMHETUYECKON SHEPruu. 3aKOH W3MEHEHHUSI M COXpaHEHUs
MEXaHHYECKOU YHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTed M TPaeKTOPUW JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanre Npru3HaKkoB PaBHOYCKOPEHHOTO JIBUXKECHUS.

HabGmronenue nBM>XeHHS Tela 10 OKPY>KHOCTH.

HaOnronenre MeXaHMUECKUX SBJICHUM, MPOUCXOMSIINX B CUCTEME OTCUéTa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBMDKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

HaGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MajJieHusl, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJITBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEHCTBYIOIIEH HA HETO CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

[Iepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHure UMITyJIbca MpU a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre uMIyJibca Opy YIPyroM B3aUMOJICHCTBUH.

HabGnronenme peakTUBHOTO ABUKEHUSI.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM MaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHncTpyupoBanue TpakTa il pa3roHa W JalbHEUIIEro PaBHOMEPHOTO
JIBH>KCHUS IAPUKA WIIN TEIIEKKH.

Onpenenenue cpefHeN CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
110 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €ciiv MpU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.
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Omnpenenenne ko3P PUIIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTETNIEHU 1eOopMalliy MPY>KUHBI.

Omnpenenenue paboThl CHJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHMM Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTHl  CHUJBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/T,
4acToTa, aMIuIMTyAa. ['apMoHMueckue KoyieOaHus. 3aTyXawIlue KoJeOaHus.
BoinyxieHHbie koneOanus. Pesonanc.

MareMatnyeckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TIONEpeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. Hcnonbp3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Tem TMOJA JAEUCTBHEM CHUJIbI TSXKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Hab6mronenune natepdepenninu u qudpakiiui BOJIH Ha TOBEPXHOCTH BOJIBI.

HabGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

OmnpeneneHue 4acTOThI U NMepruojia KojaebaHui MaTeMaTHYECKOTr0 MasTHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tiepuoja KoJIeOaHuil Tpy3a Ha HUTH OT JIJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH NIEPHOJIa KOJIEOaHUM MPYKMHHOTO MasTHUKA OT
MAacChI Tpy3a.
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OnpITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh NIEPHO/Ia KOJIEOAHU MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

W3mepenune ycKopeHus CBOOOHOTO MaeHHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3U. Pagmonokamusa. KocMuueckas cBs3b.

DIleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BolIHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaxius.

Jlemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

HNuTtepdpepenus u nudpaxkuus cBera.

Jlabopamopnvie pabomul u onvimol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMJIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOAEHUIO HHTEPhEePEHIIMH U TU(PaAKIINK CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBas Mojzenb cBeTa M TreoMeTpuYecKas onTtuka. McrouHuku csera.
[IpssmonuHeitHoe pacnipocTpaneHue cBeta. 3atmeHus Connna u JIlynel. OTpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3zoOpaxeHuw,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBA3b.

JImnza, xonm usywyerdn B JauH3e. Popmyna TOHKOM JuH3BL llocTpoenme
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucreMa
doToamnmapaTta, MHKpPOCKONa M Tejeckoma. [ma3, Kak omnTuyeckas cucrema.
bim30pyKoCTh M JAIBHO30PKOCTD.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoToHa. CrokeHue
CHEKTpalbHBIX I[BETOB. J{ucnepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomienue ceera.

OnTuyecKkuil CBETOBO/I.

/
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[Tpunumn neiicTBus GoToamnmapara, MUKpOCKOTA U TEIECKOTIA.

Mopens ria3sa.

Pa3noxenue 6e10oro cBera B CIEKTP.

[Tonyyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimul.

HccnenoBanne 3aBUCHMOCTH yrila OTPAXEHHS CBETOBOTO Jyda OT yria
TaJICHUSL.

N3yyeHue cBONCTB N300paKeHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHne n300paskeHu C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOTO PACCTOSIHUS M ONTHYECKOM CHJIBI coOMparoien
JINH3BI.

OnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBE€TA MPEAMETOB NPU HX HAOIIOJCHUU 4Yepe3
LBETOBbIE (DPUIIBTPBI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBanTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anba-, 6eTa- u ramMmma-uziaydenusi. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aroMmHoro sapa. HWsorombsl.  PaamoakTuBHbBIE
npeBpaiieHus. [lepuoa monypacnaga atoMHbIX siaep. JlelcTBUEe paarOaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3aluTa OT PAJIMOAKTUBHOTO U3ITyUYECHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenust sapaep. Mcrounuku sHepruu ConHua W 3BE3N. SlepHast >HEpreTHKa.
DKoJIOTUYECKHE MPOOIEMBI SICPHON YHEPTETHUKH.

Hemoncmpayuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSI.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Peructpanus uzinydyeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

HaOnroenue CrlomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

/
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IToBTOPHUTEJIHbHO-000011IAKOINH MOTYJIb.

[ToBTOpUTENBEHO-0000IAOIMINK MOAYJIb TPEAHA3HAYEH JI CHUCTEMATH3ALUN
¥ 0000IIeHHS TPEIMETHOTO COIEP KAHUS U OTBITA ACSITEIFHOCTH, MPUOOPETEHHOTO
OpU M3YyYEHUH BCEro Kypca (U3MKH YIUIyOJEHHOTO YPOBHS, a TaKkKe s
HOJIFOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmnponecce wu3ydeHUs JaHHOTO MOIYJSl PEATU3YIOTCS M TOJYyYaroT
JnanbpHeiee pa3BUTHE YYeOHBIE JCHCTBUA, OOCCICUMBAIONINE JOCTH)KCHHE
OPEIMETHBIX M METaNpPEJIMETHBIX pE3yJbTaTOB O0yuyeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM Ha OCHOBE
IPUMEHEHUsI (U3NYECKUX 3HAHUN, MCCIENOBATENbCKUE IEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, NMOCTAaHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[TpennmoutuTenbHON  QOpMON  OCBOEHHST MOIYJIA SIBISETCS TMPAKTUKYM,
nporpaMmMa KOTOpPOro BKJIIOUYAET:

pelieHre 3a7ad, OTHOCSIIMXCA K pa3IMyHbIM pas3jiellaM U TeMaM Kypca
(U3HUKHK, B TOM YKCIIE 3a]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeJioB;

BBIIIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOThI U OMBITHI U3
nepeyHeil K paszgenaM Kypca) B YCIOBHUSIX CAMOCTOSATEIbHOTO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOa U3MEPEHUs BEJINUMH,
COOPKH SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHHUA TO ECTECTBEHHO-HAyYHOW TPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXMPEAMETHBIM COJIEPKaHUEM;

pa®oTy HaJ rPyNIOBBIMU WM UHIUBUAYATbHBIMU IPOEKTAMHU, CBA3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOYJISI MOXKET 3aKaHUMBATHCS
POBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJIFOYAIOLIEH 3aJjaHusl Pa3sHOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOJHEHUS
JMAarHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU rPaMOTHOCTH.

/
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIEero 00pa3oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B
YacTH:

e I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3NYeCcKOi HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxccoanckoz2o u 0yxXo8HOo-HpPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY yUYaCTHIO B 0OCYKJICHHH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX IPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM IMPUMEHEHHUEM JOCTHKCHUN
busuKy;

OCO3HAHUE BAXXHOCTA MOPAIBHO-ITUYECKUX NPUHLHUIOB B JEITEIbHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSATHE JCTETHUYCCKUX KadecTB (PM3UUYCCKOM HAyKH: €€ TapMOHHYHOTO

MMOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu HayuH020 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3MYECKOW HAyKH Kak MOIIHOTO HMHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIBTYPBI;

OpUEHTallUsl B JEATCIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL;

pa3BUTHE HAY4YHOM JIIOOO3HATEIBHOCTH, WHTEpeca K HCCIEA0BATEIbCKOM
JEATENBbHOCTH;

e 5)popmupoeanun Kynomypul 300p06bsa U IMOYUOHATLHOZ0 ONAZONOTYUUA:
OCO3HaHME LIEHHOCTH Oe3omacHoro o0pa3a KU3HM B COBPEMEHHOM

———————FEXHONOFHUECKOM —MUPEe;,—BAKHACTH  [PABHII 0€30MacHOr0 IMOBENEHUS Ha
Q TPIHORYNIEH T HEO JIOPORRK, C DIIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B

TONEFTREXINOXbERAINCEIO
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c(OpMHUPOBAHHOCTH HaBbIKa Pe(IIEKCHH, TPU3HAHKE CBOETO MTpaBa Ha OMIHUOKY
Y TAKOT0 K€ IPaBa y IPyroro 4ejIOBeKa;

e 06)mpyo0oe6ozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPaKTHUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEC U PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0102UUECKO20 60CNUMAHUA:

OpUEHTALUsS Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM AJi1 pellieHus 3aaad B
00JIaCTH OKPY’KAIOIIEH Cpeibl, IJTAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM U IMyTell ux
peleHus;

o 8)adanmauuu K U3MEHAIOUWUMCA YCI0BUAM COUUAILHOU U NPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBHIMIOJTHEHUU MCCIECIOBAaHUN U
MPOEKTOB (PU3MUECKOI HANTPABIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
JEATENIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUN (HOPMYIUPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE JAe(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IJIAHUPOBAHUE CBOErO PA3BUTUS B NPHOOPETECHUH HOBBIX (DU3NYECKUX
3HAHUI;

CTpEMJICHHE aHAJIU3UPOBATh U BBISIBIISATH B3aMMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HSKOHOMMUKH, B TOM YHUCJIE C UCIIOJIL30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbIE ICUCTBUS,
KOMMYHUKATHBHBIC HUBEpCAIbHbIC  y4eOHBIE  JIEHCTBUS, PETYJISATUBHBIE

YHURSRG MBI OHSPIRAR AcTCTBIL
3JIEKTPOHHOW NMOAMUCHIO
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ba3oBble 1ornyeckue 1eiCcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKUA OOBHEKTOB (SIBJICHUIN),
KJIACCU(PUIIUPOBATH UX;

BBISIBIISAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B pacCMaTpPUBAEMBbIX (haKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NISCKUX
SABJICHUM M TPOIIECCOB, JI€JIaTh BBIBOJBI C MCIOJB30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bu3NYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelnieHus yueOHo (u3nyeckod 3amadu
(CpaBHEHHE HECKOJIBKMX BApUAHTOB PEILICHMS, BHIOOP HamOoJiee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;

MPOBOJAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PUBUUECKOTO SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIINIO, MTOTYYCHHYIO
B XOJI€ UCCJIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHelIee pa3BUTHE (PU3NUECKUX TTPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ nndopmanueii:

MPUMEHSTh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIlpOChl MPU TOUCKE U
otbope nHpopMaIK WU JaHHBIX C YUYETOM MPEJI0KEHHOU YueOHON (hU3nyecKoit
3a/1auu;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(OPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMKM 1O KPUTEPUSIM, MPEAJIOKEHHBIM
yUUTENEeM UIH CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (QOpMYy  MPEACTABICHHS
uHOpMAIIMU U WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

/

O

B X0J1¢ 00CYKIIeHUS y4eOHOr 0 Marepuaia, pe3yJibTaToB JJa0OPaTOPHBIX paboT

Haﬁﬁﬁ%g:%a%ﬂﬂﬁ@ﬁ%ocm 110 ECCTBY 06Cy}KI[aCMOﬁ TEMBI U BBICKA3bIBATh

HACH, HANCJICHHBLIC Ha PCHICHUE 3ada4d MW IOAACPIKAHHC O1aro’keaTeIbHOCTH

CepTudpukat OE42607F1FEC395A2E3COFFB7CIBEOF2
HencTteuteneH ¢ 05: GBI, 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




COTIOCTABIIATh CBOU CYXKJICHHS C CYXIACHUSIMHU APYTHUX YIACTHUKOB JIUAJIOTa,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJCTaBIATh PE3YJIbTaThl BBIOJIHEHHOTO (DU3WYECKOTO OIMbITa
(9KCIIepUMeHTa, UCCIIeI0BaHuUs, IPOCKTA);

MOHUMATh M HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHIYaTbHOM
palboTHI IPU PEIICHUN KOHKPETHON (PU3NUECKON MPOOIEMBbI;

MIPUHUMATH 1€ COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS 110
e€ JOCTHXKEHHUIO: pacIpeleisaTh PpOiaH, OOCYXKIaTh MPOLECChl M PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BEITIOJTHATh CBOIO YacTh pPa0OTHI, MOCTUTas KadeCTBEHHOTO pe3yJibTaTa IIo
CBOEMY HANPABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMMA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEIFHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NYECKUX 3HAHUM;

OPUEHTHPOBATHCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUHN rpynnoi);

CaMOCTOSITEJIbHO COCTAaBJISTh AJITOPUTM pelleHHs] (U3MUECKOl 3anadyu Wid
IJIaH HCCIENOBaHUS C Y4YETOM HMMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTM)KEHHS]))  Pe3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh ce0sl HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIHA JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHUS U JIOTHKY JIPYrOro.

/
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K xoH1y 00yuenus ¢ 9 knacce npenMeTHbIE pe3yabTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YYAIOIINUXCS YMEHUH:

UCTIOJIb30BaTh MOHATHUS (CHCTEMa OTCYETA, OTHOCUTENFHOCTh MEXaHUUECKOTO
JIBUKCHHSI, HEBECOMOCTh U TEPETPY3KH, LIEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTC€HOBCKOE
U3JIy4eHUe, IIKaja 3JeKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJM30PYKOCTh U
JabHO30PKOCTh, CIIEKTPHI MCITyCKaHUS U TOTJIOUIeHUs, anbda-, OeTa- U raMmMa-
U3JIy4CHHUs, U30TOIbI, AAepHAs M TEPMOsACpHas SHEPreTHKa) U CUMBOJIMYECKUI
S3BIK (PU3UKY TIPU PEIIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE  JIBM)KEHHE, PaBHOYCKOPEHHOE MpPSIMOJUHENHOE JBM)KEHHUE,
cBOOO/IHOE TMaJIeHUE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUATbHONW TOYKH, PEAKTUBHOE MABI)KEHHE, HEBECOMOCTb,
Koie0aTeIbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHE
3ByKa, MHTepdepeHIns U JUPPAKIHUsI BOJIH), NPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpaXXEHHWE M TMPEIOMIICHUE CBETa, IOJHOE€ BHYTPEHHEE OTpa)KCHHE CBETa,
pasiokeHue Oeloro cBeTa B CHEKTP M CJIOXEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrO  CIEKTpa
U3y4YeHUs]) 1O ONHCAHMIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SIBJICHUN B OKPYKAIOIIEM
mupe (B TOM uucie (pu3MUecKwe SBICHUS B MPHUPOJE: MPHIWBBHI U OTJIMBHI,
nemxeHne 1iaHeT CONHEYHOHW CHCTeMBl, pPEaKTHBHOE JBHIKCHHE >KHBBIX
OpPraHH3MOB, BOCIIPUSITUE 3BYKOB XHBOTHBIMH, 3E€MJIETPACEHHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
JEHCTBUE BUIAMUMOTO, YIbTPAdUOIIETOBOTO M PEHTTEHOBCKOTO H3IYYCHHH,
€CTECTBCHHBIN paguOaKTHBHBIA (OH, KOCMHYECKHE Jy4H, paIHOaKTHBHOE
U3Iy4eHUE TPUPOTHBIX MHUHEPAJOB JCWCTBUE PAJAMOAKTUBHBIX H3IIy4eHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

ONKCHIBaTh M3y4YCHHBIC CBOWCTBA TelN W (U3MUYECKUE SBICHUS, HCIIONB3YS
dbusznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBMKCHHH, YCKOPEHHE, MEpEeMEIIeHHE MpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM — JBMOKEHHM,  YIJIOBask  CKOPOCTh,  LEHTPOCTPEMUTEIHHOE
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KUHETUYECKash JHEPrusi, MOJIHAsS MEXaHW4YecKas OHHEprusi, MephuoJl M YacToTra
KoJIe0aHul, MepHoJ MAaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTeib IMPEIIOMIICHUS
Cpezbl), Ipy OMUCAHUU MPABIIBHO TPAKTOBATh (DU3UYECKUIM CMBICI UCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUSI U €AUHUIIB (PU3NUECKUX BETUYMH, HAXOIUTH (hOPMYJIHL,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKHUE SIBICHUS U IPOLIECCHI, HCTIONIb3YS
3aKOH COXpPaHEHUS DJHEPIUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIMII
CYIEPHO3ULIMU CUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HbtoTOHA, 3aK0H
COXpaHEHHUSl UMITYJIbCa, TEOpPEMy O KWHETHUECKOW SHEepruu, 3akoH ['yka, 3akoH
bepHymn, 3aKOHBI OTPaKEHUS M MPEIOMIICHUS CBETa, (POPMYIy TOHKOM JIHH3BI,
IUIAHETApHYI0 MOJENb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO sJipa, 3aKOHbI
COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MATEMAaTHIECKOE BBHIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIN PEaTbHBIX OOBEKTOB, MPOILIECCOB M SIBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, NPUMEHATh (QU3NUYECKUE MOJEIH I OOBSCHEHUsS
(bu3nYeCKUX MPOLIECCOB U pEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUSA, TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyalluid MPaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(Gu3NYECKyI0 MOJEIb, BBIBISATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBaTh
JIOTMYECKYIO LEMOYKY pACCYXACHUM K3 2—3 IIaroB C OMOpPOM Ha M3Y4YCHHBIE
CBOICTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud MO M3y4yaeMbIM TeMaM Kypca (U3HKH,
BbIOMpast aIeKBaTHYIO GU3UYECKYIO MOJIENb, C HCTIOIb30BaHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIONIUX (PU3WYCCKUE BEJIMYMHBI, 3alHMCHIBATh KpPAaTKOE YCIOBHE W
pa3BEPHYTOE PEIICHUE 3a1a49H, BBISBIISATH HEIOCTAIOIINE HITM H30BITOUHBIC TAHHEIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHHs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, IPUMEHITh METOJIbl aHAJIN3a Pa3MEPHOCTEH, UCTIOIb30BaTh rpaduuecKue
METO/Ibl PeIIeHus 3a7a4, MPOBOJUTH MaTeMaTUYECKUE MPEOoOPa30BaHUsI U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAYeHHUs (PU3MUECKOW BEIMYUHBI H
OIpENeNATh Pa3MEPHOCTb (PU3MUECKOM BENMYMHBI, MOJYYEHHOW IMPH pPEUICHUU
3a]a4u;
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OLICHUBATh IMPABUJIBHOCTH MOPSKA IPOBEICHUS UCCIIEA0BAHNS, THTEPIPETUPOBATH
IIOJTYYEHHBIN PE3YJIbTAaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIUH,
3aKOHA COXPAaHEHWs UMIIYJIbCa, JEWCTBUE 3aKOHA bEpHYUIM M BO3HMKHOBEHHE
NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTh IE€pUOAA KOJIEOAHUH NPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KoJIeOaHW, PSIMOJIMHEIHOE pacpOCTPAaHEHUE CBETA, Pa3IoKEHUE OENIoro
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pa)kK€HMs B IUIOCKOM 3€pKajie U CBOICTB
U300pakeHusl TIpeaMeTa B coOuparoule JiMH3e, HaONIoJCHHWE CIUIOIIHBIX U
JIMHENYATBIX CIIEKTPOB W3JIYYECHUS ): dbopmMyIUpoBaThH MIPOBEPSIEMOE
NpeanosjoxkeHue (rUmore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH NPH HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OINpeaeiiss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMYMHBI U OTIPEIENSs IOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUM, 000CHOBBIBATH BHIOOP cr1oco0a u3MepeHus (M3MEPUTETHLHOTO
npubopa);

IPOBOJANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSst CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
najieHus, )KECTKOCTh MPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUSI, MEXaHUYeCKas
paboTa M MOIIHOCTb, YacTOTa W NEpUOA KoJeOaHWH MaTeMaTH4YeCKOoro u
OPYXKMHHOTO MAasTHUKOB, (DOKyCHOE paccTOsHuE coOuparomed JuH3bl U e
ONTUYECKass CHUJIa, PaJUOaKTUBHBbIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA M3MEPEHUs, IUIAHHUPOBATH
U3MEpPEHHUsI, CaMOCTOSITEIbHO  COOMpAaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIYMCIIATh 3HAYECHHWE BEIMYMHBI M AHAJIM3UPOBATh IOJYYEHHBIE PE3YJbTATHI,
OLICHMBAs MOTPEIIHOCTh PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

MPOBOJUTH IKCIEPUMEHTATIbHBIE UCCIEOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHXKEHUHU O€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHIIbI
HOPMaJbHOTO JABJICHUS, MEpUojJia KoJieOaHM MaTeMaTHYeCKOro MasiTHHUKa OT
JUIMHBI HWUTH, OIpeNeJeHUE YCKOPEHHUs CBOOOAHOIO MAaJCHHUS, HCCIEOBaHHE
M3MEHEHUS! BEJIMYMHBI M HaNpaBlI€HUs MHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpa)X€HUs CBETA OT yIJIa NAJEHUs, yIJla IIPEJIOMIICHUS OT YIJIa TaJ€HUS CBETOBOIO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHHUE SHEPTUU YACTHLBI 10 TOPMO3HOMY ITyTH
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3aBHCHUMOCTH (PU3WYECKUX BEIUYMH B BHJAE TaOMUIl M TrpaduKOB, OLICHUBATH
MOTPEUIHOCTH, AENIATh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOmoaaTh mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abopaTopHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKH MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKOI, ONTHYECKHE CBETOBOJMbI,
CHEKTPOCKON, JO03MMETp, Kamepa BuibcoHa), MCIONb3ysh 3HAHUS O CBOMCTBax
¢usznyeckux  SABIEHUH W HEOOXoauMble  (U3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
n300pakeHU B MJIOCKOM 3€pKajie U coOOMparoIien J1H3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCITOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU ISl 00ecreyeHus
0€30MacHOCTH TMPU OOpAaIlllEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI M COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIAThH NMOUCK MH(pOpManuu Guanyeckoro cojepxxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpOC, HaXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUsS, CIPABOUYHbIE MaTE€pUaNbl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COIEpPKaHUS, MyOIUYHO
MPEACTABIIATh PE3YyJIbTaThl MPOEKTHON MM UCCIEI0BATEIBCKON AESTENBHOCTU MIPU
OTOM TIPaMOTHO MCIIOJIb30BaTh W3YYECHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMpe3eHTale ¢ y4éToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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Kon
npoBepsieMor
0 pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

HpOBepﬂeMme NnpeaAMETHbIEC PE3YJIbTATbl 0CBOCHU S OCHOBHOI1
oﬁpasoBaTem)Hoﬁ nporpamMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pasiinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SIBJICHHUC

pacro3HaBaTh  MPOSBICHUE W3YYCHHBIX  (DU3MUSCKUX  SBIICHUH B
OKPYKArOIIeM MHpPE, B TOM YHcIie GU3HUSCKUE SBIICHUS B TIPUPO/IE, TIPU STOM
MEPEBOUTH MPAKTUYECKYIO 3a7a9y B YU4COHYIO, BBIICIATH CYIIECTBEHHBIC
cBoMcTBa (MPU3HAKHN ) GU3NUECKHUX SBJICHUMA

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (PU3MUECKHE SBJICHUS, UCIIONb3YS
¢bu3nyecKue BEeJIMYUHBL, IPU ONMCAHNUN IPABUIILHO TPAKTOBATh (HU3NUECKUM
CMBICIT MCTIOJIb3YEMbIX BEJIUYMH, UX 0003HAYEHUS U €IUHUIBI (PU3NUYECKUX
BEJIMYMH, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTHh TpapuKH H3Yy4YEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYUH

XapaKkTepU30BaTh CBOWCTBAa Tes, (U3MYECKHE SIBJICHUS U MPOIECCHI,
WCMOJBb3ysl  M3YYEHHBIE 3aKOHbI, IPU ITOM JlaBaThb  CJIIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKEHUE

OO0BSCHATDH (PU3NYECKHE SBJICHUS, IPOIIECCH U CBOMCTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTYallM IPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIATH
MPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOrMYecKux
maroB ¢ omnopod Ha 1 — 2 WM3Yy4EeHHBIX CBOMCTBa (DHU3HUECKUX SIBICHUH,
bu3nyecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

pemaTh pacuéTHbIe 3aJauu B 1 — 2 1efCTBUS, UCIIOJB3YS 3aKOHBI U (POPMYITHI,
CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33aJauH
3alUChIBaTh KpPaTKOE YCIOBUE, MOJACTaBIATh (PU3NYECKHE BETUYMHBI B
dbopMynbl W TPOBOJAUTH pacy€Tbl, HAXOIUTh CIPABOYHBIC JIaHHBIE,
HEOOXOAUMBIE UId  peIIeHUs 3aJad, OLIGHWBaTh PEAIMCTUYHOCTD
MOJYYEHHOH (hU3NYECKON BETMUUHBI

/
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pe3ynbTaT, HaXOAUTh OIIMOKH B XOJE OIBITAa, AENaTh BBIBOABI IO €r0
pe3ynbTaTam

IPOBOJUTH OMBITHI IO HAOIONEHUIO (PU3UUECKUX SBICHUN M (PU3UUECKUX
19 CBOWCTB Ten: (OPMYJIHPOBATh MpPOBEPSEMbIC MPEIIOIOKEHUs, COOMpATh
' YCTAHOBKY W3 MPEIOKEHHOr0 000pYyJOBaHUs, 3alHMChIBATh XOJ OMbITA H

(bopMyITUPOBaTh BEIBOIBI

BBINIOJIHATh TIPSMBIE H3MEPEHHS C HCIOJIb30BAaHHEM AaHAJIOTOBBIX |
1.10 U (POBBIX TPUOOPOB, 3aAMTUCHIBATH TIOKA3aHUS TPHOOPOB C YIETOM 3aJaHHOM
a0COIIOTHON MTOTPEIIHOCTH U3MEPEHUI

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOU (hpU3MUYECKOW BETMUYUHBI OT
IpYrol ¢ HCIOJNb30BAHMEM IPAMBIX HM3MEPEHMH, Y4acTBOBaTb B
IUTAaHUPOBAHUU y4eOHOT0 MCCIeI0BaHUs, COOUPATh YCTAHOBKY U BBIIIOJIHSATh
U3MEPEHUs], CIeAys NPEAIOKEHHOMY IUIaHy, (UKCHpPOBATH PE3yIbTaThI
IIOJIyYUEHHOM 3aBUCHMOCTH (DM3MYECKUX BEIMYUH B BUJE IPEIOKEHHBIX
TaOIUI ¥ TPaQUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKMX BEIMYUH, CIELys
12 IPEUIOKEHHOW MHCTPYKIMM: TpU BBINOJHEHUH M3MEpPEeHMH coOuparthb
' DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHUE HCKOMOM

BCJIMYNHBI

C06J'IIOI[21TL ImpaBujia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C J'Ia60paTOpHLIM

1.13
o0opynoBaHrueM

YKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh NPUHIMIBI  JICHCTBUA  M3Y4YEHHBIX TNPUOOPOB H

1.14 TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONMHUCAHUS, UCIOJIB3Ys 3HAHMS O
CBOMCTBaX (hPM3MYECKHX SIBICHUN M HEoOXoauMmble (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEpax ) MPaKTUYECKOTO
UCMOJNb30BaHUS (PU3MUYECKMX 3HAHMH B IIOBCEJHEBHOM JKU3HU [UIs

1.15 oOecrieyeHns 6€30MaCHOCTHU NMPH 0OpAIICHUH ¢ TPUOOPAMU U TEXHUUYECKUMHU
YCTPOHCTBAMHU, COXPAHEHUS 3/10POBbsI U COOTIOIEHUS] HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKpY>KaloIlel cpesie

OCYIIECTBIISAITh OTOOpP MCTOYHMKOB HHpopManuu B cetu HWHTepHET B
COOTBETCTBUU C 33JaHHBIM IIOUCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOLIUXCS

1.16 3HAHMM M IIYTEM CPAaBHEHUS Pa3jIU4YHBIX HMCTOYHUKOB  BBIIEIATH
uHpOpMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOMHIN MOXKET OBITH
HEJOCTOBEPHON

MCIIOJIb30BaTh MPHU BBHIMOJIHEHUHM YYEOHBIX 3a/laHUi HAyYHOIOMYJSPHYIO

117 JaUTEpaTypy (PU3MUECKOro COAEepKaHHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI

CCTH M”’”’p”""‘, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,

0 [OKYMEHT MO Hpﬂg)émqomﬂuﬂ uH(pPpMaLNU U3 OTHON 3HAKOBOI CUCTEMBI B IPYTYIO
an EK'll'Fi(gHHOI?I Nt o0cTBeHHBIC KpaTKHE NMACHMEHHBIE M YCTHBIE COOOMICHUS Ha
CepTudukat 0E42607FIFEC395A2E3C0AEEBREF23 UCTOYHIKOB HHOPMAUK (U3HYECKOTO COIEPIKAHUS, B TOM
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8 KVIACC

Kon
npoBepsieMor
0 pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

qucIie MyOJIMYHO JIeNIaTh KPaTKue COOOIEHUs O pe3ysIbTaTaX MPOCKTOB WU
y4eOHBIX HMCCICIOBAHUMN, MPU ATOM TPaMOTHO HMCIOJIb30BaTh H3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYILJICHHE
npe3eHTauuen

IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W HCCIECJOBAHUN paclpeneisiTh
00s3aHHOCTU B TpYNIE B COOTBETCTBUM C IIOCTaBICHHBIMHU 3a/ladaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA [JEUCTBUM, AaJIEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEIbHOCTh  TIPYIIBL,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
oﬁpasoBaTem)Hoﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JTAHHOC (I)I/ISI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (U3MYECKMX  SBICHHWHA B
OKPY’KalOIIeM MUPE, B TOM YHCIIe (PU3HUECKUE SIBICHUS B IPUPO/IE, TIPH ITOM
NEPEeBOJIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SIBIICHUH

ONKCHIBaTh M3YyUEHHBIE CBOICTBA Tel M (PU3UYECKHUE SBICHUS, HCIOIb3Ys
¢u3nyecKue BEINYUHBL, IPU ONMCAHNUN IPABUIILHO TPAKTOBATh (PU3NUECKUI
CMBICT HCHOJIb3YEMBIX BEJIUYHMH, O0O3HAUEHUS U €IMHUIBl (PU3NYECKUX
BEJIMYMH, HaXOAWUThb (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BeJIMYUMHAMHU, CTPOUTH TpapuKH H3YUYEHHBIX
3aBUCUMOCTEH (hU3NYECKUX BEINUUH

XapaKTepU30BaTh CBOWCTBAa Tel, (GU3UYECKHUE SBJICHUS U MPOIECCHI,
WCTONBb3ysl  M3YYEHHBIE  3aKOHBI, IIPU ITOM JlaBaThb  CIIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHUE

OOBSICHATh (PU3MUECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 — 2 JIOrMYecKux
[1aroB ¢ MOMOINbI0 1 — 2 HM3y4eHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
(U3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pemath pacu€THbBIC 3aa91 B 2 — 3 IEHCTBUSI, UCTIONIBb3YS 3aKOHBI K (DOPMYJIBI,

/

-

O

NOKYMEHT no

CBA3BIBAIOIINEC (bI/ISI/I CKHEC BCIIMYMHBI: HA OCHOBE aHajiu3a YCJIOBUA 3aJa4n

BIMEAEATE KpaTkOe YemoBHe, BBISIBIATH HEAOCTATOK JAHHBIX IS PEIICHHS

SMEKTPOHHOM n?a&'(%c'%ll%npan 3aKOHBI ¥ (HOPMYJIBI, HEOOXOAUMBIC JIs €€ pEIICHUS,
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NPOBOJIUTH PACUYETHI W CpPAaBHUBATh NOJYYEHHOE 3HAa4YeHHE (PHU3MUECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

pacrio3HaBaTb MpPOOJEMBI, KOTOpPBIE MOXHO PpEHIUTh TpPU  TTOMOLIH

(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIOJIB3Yyd ONHWCAHHUC HUCCICAOBAHHWA, BbIACIATH
IMPOBEPACMOC MMPECAITIO0JIOXKCHUC, OLCHUBATh IMPABUIIBHOCTb nopsaaka

1.8

MMPOBCACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOIABI

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUMN MIIN (PU3HUECKUX
19 CBOMCTB Tel: (HOpPMYITHpPOBATH MPOBEPSIEMBIE TPEINONOKEHUs, COOUPATh
' YCTaHOBKY M3 NPEIJIOKEHHOTO0 00O0pYyIOBaHHUS, OMUCHIBATH XOJ ONBITa U

(GbopMyIUPOBATH BHIBOIBI

BBINOJIHATH NPSIMbIE U3MEPEHHUS C UCIOIb30BAHUEM AHAJIOTOBBIX MPUOOPOB
1.10 U JTaTYUKOB (PU3MUECKUX BEJIMYMH, CPABHMBATH PE3YJIbTaThl U3MEPEHUH C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOrPELUIHOCTH

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHOU (hpU3MUECKOW BETMUYUHBI OT
IpYyroi ¢  HCIOJb30BAHUEM  MPAMBIX  W3MEPEHUH:  IUIAHUPOBATH
L11 UCCIIeIOBaHUE, COOMpaTh YCTAaHOBKY W BBINOJIHATH H3MEPEHUs, clexys
' IPEUVIOKEHHOMY  IUIaHy,  (UKCUPOBaThb  pe3yjibTaThl  HOJYYEHHOM

3aBUCUMOCTH B BHJIE TAOJUI] U IrpauKOB, JA€JIaTh BHIBOJBI IO pe3yJbTaTaM

HCCIIEIOBAHUS

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH: IUIAHUPOBATh
1.12 U3MEpeHusi, CcoOupaTh  SKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  Clenys
MPEeJI0KEHHOW HHCTPYKILUH, U BBIYUCISATH 3HAUEHUE BETMUHUHBI

113 COOJIIOIATh MPaBUIa TEXHUKU 0€30MacHOCTH NpH paboTe ¢ 1abopaTOpHBIM
’ 000pyI0BaHUEM

XapaKTepu30BaTh MNPUHLUIBI  JEHCTBUS  M3yYEHHBIX HOpUOOpOB U
114 TEXHUYECKHUX YCTPOMCTB C OMOPOW Ha MX ONHCAHUS, UCIOJIB3YS 3HAHUS O
' cBOMicTBax  (IM3MUECKHUX SIBICHUH U  HEoOXoAuMble  (pU3MUECKue

3aKOHOMCPHOCTHU

pacro3HaBaTh TPOCTble TEXHUYECKHE YCTPOMCTBA U H3MEpPUTENbHbIC
npuOOpsl 1O CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBJISTh CXEMBI
1.15 AIIEKTPUYECKUX IIeTIeH C MOCe10BaTeNIbHBIM U MapajlieIbHbIM COeJUHEHNEM
AIIEMEHTOB, pa3inyas YCJIOBHbIE 00O3HAYEHHUS 3JIEMEHTOB 3JIEKTPHUUECKUX
Lemnen
MPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMAILIMIO O IPUMEpax ) MPaKTUYECKOTO
UCTIONB30BaHUsT  (PM3MUYECKMX 3HAHWKW B TMOBCEJHEBHON JKWU3HU JUIS
1.16 obecrnieueHns 6€30MacHOCTH IPU OOpaIlleHUH ¢ MPUOOpPaMH U TEXHUUYECKUMHU
YCTPONCTBAMHU, COXPAHEHUS 310POBbsI U COOIIOAEHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEN Cpeae

e OCYIICCTBTATE uunS{( I/IH(l)OpMaHI/II/I (bI/ISI/I‘ICCKOFO CoACpKaHsA B CCTU

0 ﬂOﬁ%EHT NOHMWPPABI, Ha OCHPBE WMEIOIMXCA 3HaHMA M INyTEM CPaBHEHHSA
ANEK HHOW NQ@EIoMQbMILHBIX HCTOYHNKOB BBIIEIATh HHPOPMAIINIO, KOTOPas SBIACTCSA
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Kon
NMpoBepsieMor
0 pe3yJabTaTra

1.1

1.2

1.3

1.4

1.5

WCIIOJIb30BaTh MPU BBIIIOJHEHUM YUEOHBIX 3a/JlaHUi Hay4yHO-TOIYJSPHYIO
auTepaTypy (pU3ndyecKoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChI
cetu HMHrepHer; BnageTh OpUEMaMU  KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpazoBanrs HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MHCbMEHHBIE W KpPATKHE YCTHBIC COOOIICHHMS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (U3HUYECKOTO
COZICpPKaHHS, B TOM YKCJIE MyOJUYHO MPEACTABIATH PE3yIbTaThl MPOSKTHOM
WK UCCIIEI0BATEIbCKOM AEATSILHOCTH, TP 3TOM TPAMOTHO HMCIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

IPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NYECKUX
IPOLIECCOB PACHpPENeNsATh OOA3aHHOCTU B TpyIHIe B COOTBETCTBUU C
[IOCTaBJICHHBIMM 3aJa4aMM, CICAUTHb 3a BBIIIOJHEHUEM IlJIaHA ACUCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIH BKIAJ B
JEATEIBbHOCTb IPYIILI, BBICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHUE,
MPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI

IIpoBepsiemble MpeaAMeTHbIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIOJIb30BATh N3YUYCHHBIC ITOHATUS

pas3indaTtb ABJICHUA IO OMHUCAHUIO UX XAaPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

pacrio3HaBaTh  TMPOSIBIICHHE  M3YYCHHBIX  (U3MYECKMX  ABICHUHA B
OKpY’KarollleM MHUpe, B TOM 4Hciie (u3nuecKre IBJIeHUs B IPUPOJIE, IPU 3TOM
MEPEeBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIIESATh CYIIECTBEHHBIE
cBOiicTBa (IMpU3HAKK) GU3NYECKUX SIBJICHUI

OTKCHIBATh M3y4YCHHBIC CBOWCTBA Tel W (PU3UUECKUE SIBICHUS, UCIOIb3YS
¢du3nUecKre BeTUUMHBL, IPY OMUCAHUY NPABUIILHO TPAKTOBATh (PU3NUECKUN
CMBICT HCIOJIb3YEMBIX BEJIWYHMH, O0O3HAUYEHUS M €IUHHUIBI (U3NYECKUX
BEJIMYMH, HaXOAUTh (OPMYIIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTHh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEINYUH

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS U MPOIECCHI,

/
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HUCTTONB3VI N3VYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBECHYIO
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MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JTIOTUYECKUX
[IaroB C MOMOINIBI0 2 — 3 HW3Y4YEHHBIX CBOMCTBA (DM3HUYECKUX SIBJICHUH,
(U3UYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemarh pacu€THbIC 3a71a4H (OMUPAIOIINECS Ha CUCTEMY U3 2 — 3 ypaBHEHHI),
UCIIOJNIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIONINE (PU3NUCCKUEC BEITUYMHBI: HA
17 OCHOBE aHaJIM3a YCJIOBHS 3aJlayMl 3alKChIBATh KPATKOE YCIIOBUE, BBIABIISATH
' HEJOCTAIONINe WM W30BITOYHbIC AaHHBIC, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEOOXOIUMBIE JJIsi pEIIeHUs, TMPOBOJIUTH pacu€Thl M  OICHUBAThH

PCAIUCTUYIHOCTD ITOJTYYCHHOI'O 3HAYCHUA (bHSH“IGCKOfI BCJIMYHMHBI

pacrno3HaBaTh MpoOJEMBbl, KOTOpPHIE MOXXHO pELIUTh HpPU I[OMOIIU
(Gu3NYECKUX METOAOB, HCIOJB3YyS OINMCAHUE HCCIEJOBaHMS, BBIICIATD

1.8 [IPOBEPSIEMOE  IPEIAINOIOKEHNUE, OLEHUBATh IPABUIBHOCTH  IOPsAKa
IIPOBEACHUS  HUCCIICNOBAaHMs,  [Je€laTb  BBIBOABI, HHTEPIPETHUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

MIPOBOJMTH OTBITHI 110 HAOTIOACHHUIO (PU3UICCKUX SBICHUHN MU (PU3NICCKUX
1.9 CBOWCTB TeJI: CAMOCTOSITEIILHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO HAbOpa
' 000py0BaHUs, ONKCHIBATh XOJI OIMbBITA U €r0 Pe3yNbTaThl, (HOPMYIHPOBATH

BBIBOJbI

IPOBOAMTH NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HW3MEPEHUMN, ONpenesss
110 CpeHEee 3HAueHUEe U3MepseMOM BeIMUYMHBI ((POKYCHOE pacCTOSHHUE
' coOuparomield JIMH3bI), OOOCHOBBIBaTb BBIOOp crHocoba HM3MEPEHUs

(U3MepHTEIBHOTO NMPUOOpPa)

IPOBOAMTH HCCIIEJJOBAHME 3aBUCUMOCTEM (U3MYECKUX BEJIUYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHMI: IJIaHUpPOBaTh MCCIIEI0BaHUE,

1.11 CaMOCTOSITENIbHO ~ COOMpaTh  YCTAHOBKY, (DUKCHpPOBaThb  pe3yJIbTaThl
MOJIy4E€HHOM 3aBUCUMOCTH (PU3MUECKUX BETUYHH B BUJIE TaOJINULIK IPapUKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS

MIPOBOANTH KOCBEHHBbIE H3MepeHUs: (U3NYECKUX BEIUYMH: IUIAaHUPOBATh
U3MEpEeHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHSTH

1.12 WU3MEPEHMs, Clenys MNPEJIOKEHHOM HHCTPYKLHH, BBIYHCIATH 3HAYEHUE
BEJIMYMHBI Y AHAJIN3UPOBATH MOJYYEHHBIE PE3YJIBTATH C YUETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUIN

113 coOiroaaTh npaBuia TEXHUKU OE30MaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM
' 000pya0BaHUEM

pa3iindyaTb OCHOBHBIC TIIPU3HAKHW H3YYCHHBIX (bHSH‘-ICCKI/IX MOJEJeH:
1.14 MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépI[OC TCII0, TOYEYHBIN HCTOYHUK CB€Ta,
' JIy4, TOHKas JIMH3a, IUIaHE€TapHad MOJACJIb aToMa, HYKJIOHHasA MOACIb

ATOMHOTO Si7Ipa

XAPAKEePUI0RITE—PHHLIHIILI JCUCTBUS  M3YYEHHBIX TNpPHOOPOB U

AOKYMEHT NO FRHBAGgRuX YCTPOM¢TB C OIIOPOM HAa UX OIMUCAHUA, UCIOJb3ys 3HAHUS O
0 3NEKTPOHHOM NODAMBBYO (Qusnue¢kux  ABIEHMH U HEoOXOAMMBbIE  (U3HUYECKHUE
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UCIIO0JIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX TPHUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU
pelIeHny y4eOHO-TPaKTUYECKUX 3a7a4, ONTHUECKUE CXEMBI JJIsl IOCTPOCHUS
M300paKeHUI B MJIOCKOM 3epKajie U coOuparomieit TuH3e

1.16

IPUBOAUTH MIPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEPAX ) MPAKTHUECKOTO
UCTOJNB30BaHUSl (PU3MUYECKMX 3HAHMKA B TOBCEJHEBHOM JKU3HU JUIs

1.17 obecrnieueHus 6€30MacHOCTH TPU OOpAIlIEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIIOIEHUSI HOPM SKOJIOTMYECKOT0
MIOBEJICHUS B OKPYKAIOIIEH cpene

OCYIIECTBIISITh TMOWCK HWHGpOpManuu (PHU3HMUECKOTO COACP)KaHUS B CETH
118 HHTepHeT, caMocTOsSTeNbHO (HOPMYIHPYsS MOMCKOBBIA 3ampoc, HaXOIUTh
’ MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOIYYeHHONH MHGOpMAluu Ha OCHOBE

UMEIOIIMXCS 3HAHUU U TOTIOJIHUTEIILHBIX HCTOUHUKOB

UCTIOJIB30BaTh TMPH BBHIIIOJHEHUH YYEOHBIX 3a/JaHUl HAYYHO-TIOMYIISIPHYIO
119 JIUTEpaTypy (pU3MUECKOro CoAep KaHUs, CIPABOYHbIE MaTEpUabl, PECYPChI

cetu MurepHer; BnageTh nOpuéMaMu  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIIEHHUSI HAa OCHOBE
uHpOpMalMi M3 HECKOJIBKMX HMCTOYHUKOB (PU3UYECKOTO COJAEpKAHUS,
120 MyOJTUYHO TIPEACTABIISITh PE3YJIbTAThl MMPOCKTHOW WJIM HMCCIEI0BATEIbCKOM
' JIEATEIIbHOCTH, IIPX 3TOM IPaMOTHO MCITOIb30BaTh U3YYECHHBIN MOHATHITHBIN

anmapar Hu3y4aeMoro pasziena (U3MKU U COMPOBOXKIATH BBICTYIUICHHE

npe3eHTaluen ¢ yauéToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

MPU  BBITIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCIEAOBaHUN (pu3nyeckux
IIPOLIECCOB  paclpeAesaTh OO0S3aHHOCTM B TpyNIe B COOTBETCTBUU C
191 MOCTaBJICHHBIMH 3aJa4aMH, CICAUTH 32 BBITIOJHEHHEM IUIaHA JCHCTBUU U
’ KOpPPEeKTUPOBaTh €ro, aJeKBaTHO OIICHHBaTh COOCTBEHHBIH BKIAJ B
JEeSTENIbHOCTh TPYIIbI, BHICTPAUBaTh KOMMYHUKAaTUBHOE B3aWMOJICHCTBUE,

MMPOSABJIAA TOTOBHOCTH paspelllaThb KOH(I)JII/IKTBI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Ko
8 Kon
pazaea IIpoBepsiemble 3j1eMeHTHI COePKAHMS
JIeMeHTa
a

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

®usuka — Hayka o npupoge. SAsnenus npupoxast. Pusndeckue
1.1 SIBJICHUSI: MEXaHUYECKHUe, TEIJIOBLIC, JIIEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckue BeIUUUHBL. M3MepeHue (GU3NYECKUX BETUYUH.
1.2 duznueckue puOOpHI. [TorpemHnocTs U3MEPECHUM.
MexnyHapoaHas cucTemMa eIMHULL

ECTGCTBCHHOHay‘lHHﬁ MCTO IIO3HAaHUA: Ha6J'IIOI[eHI/Ie,
IMOCTAHOBKA HAYYHOT'O  BOIIPpOCAa, BBIABUXXCHUC  THUIIOTE3,

! 1.3 JKCIIEPUMEHT 110  IPOBEPKE  THUIIOTES, 00bsICHEHHE
Ha0JII0AaeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuueckue padbOTHI:
H###Part##l13mMepeHne pacCTOSHAMN.
15 ###Par###l13mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

###Par#H##OnpeneneHre pazMepoB MajbIX Tell.
###Part#H#3mepenne TeMIepaTypsl npu IIOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaTUYUKa TEMIIEPATYPbI
I[TEPBOHAYAJIBHBIE CBEJIEHIM A O CTPOEHUU BEIIECTBA
##HPar####CTpocHNe BeElleCTBA: aTOMbl M MOJEKYJbI, HX
2.1 pazMepsl. ONBITHI, [OKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE
BEILIECTBA
###Par###/[Brokenne  yactur BemiecTBa. CBsSI3b  CKOPOCTH
2.2 JBIKEHUs YaCTHLl C TEMIEPATypou. bpoyHOBCKOe IBHKEHWHE,
2 i dy3us
B3anMopeiicTBre 4acTHI] BEIIECTBA: IPUTSIKEHUE U

2.3
OTTaJIKHUBaHUE

###Par###ArperaTHble COCTOSIHMSI BELECTBA: CTPOEHUE Ta30B,
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1 UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM




2.5

2.6

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue paboOTHI:

##H#Par####0LeHka nauaMeTpa aroMa METOJIOM psiioB  (C
ucrnoiib3oBanueM ¢Gotorpaduii).

##HPar####OnbpITl 10 HAOJIIOIEHUIO TEIUIOBOTO PaCHIMpPEHUs
ra3os.

#H#Par###O0nBIT 10 OOHAPYXKEHUIO  JACHCTBUA  CHII
MOJIEKYJIIPHOTO MIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

39

3.10

MexaHU4ecKkoe JBMXKCHUE. PaBHOMepHOG H HCPABHOMCPHOC
JABHOXKXCHHUC

###Par###Cropoctb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTu v BpeMeHH BUKEHUS

SIBnenue uHepuuu. 3aKoH MHepuuu. B3aumoaeicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH ABUXKEHUsA Tell. Macca Kak mepa
MHEPTHOCTH TeJla

###HPar### lnotHOCT,  BemtecTBa. CBsA3b  IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eiMHMIIe 00bEMA BellecTBa

Cuta KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tell

Cuina ynpyroctu u 3akoH ['yka. MI3aMepenue CHibl ¢ OMOIIIBIO
TUHAMOMETpa

###HPar###SIBnenue taroreHus U cuia TsokecTd. Cuiia TSHOKECTH
Ha Jpyrux miaHerax. Bec tema. HeBecomocTs

Cuna tpenus. TpeHue CKONbXKEHUS U TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

##HPar####Cri0)KeHHe CUJI, HANPABJICHHBIX IO OJHOM IPSIMOH.
PaBHOelicTBYIOIIASA CHIT

[IpakTudeckue pabOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBMKEHHS (IIapuKa B
KHUJKOCTH, MOJEIH SIEKTPHUECKOTO aBTOMOOUIIS U TaK Jajee).
OmpeneneHne CpeaHE CKOPOCTH CKOJBXEHUS Opycka WU
IapvKa MO HAKJIOHHOW IUIOoCcKOcTH. OmpeneneHue IUIOTHOCTH
TBEpHOro Ttena. OMbBITH, JAEMOHCTPUPYIOLIUE 3aBHCUMOCTH
pacTspkeHus (gegopMaiii) Npy>KUHbl OT TPUIIOKEHHON CHJIBI.
OmbITEL, JAEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIBI  TPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakTepa CONPHUKACAIOIIUXCSA
MOBEPXHOCTEN

Ouznyeckue SBIECHUS B MPUPOAE: NPUMEPHl ABMKECHUS C

/
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pa3JH/IqH‘L)MI/I CKOPOCTSMM B JKMBOM M HEXKHUBOW MPHUPOJE,
JEHCTBHE [CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIINITHUKA




TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

JaBnenue tBEpaoro Tena. CriocoObl YMEHBIICHHS U YBEIHUEHUS
JABJICHUS

JlaBnenue rasza. 3aBUCHUMOCTh JaBJ€HMsI Tra3a OT 00bEMa,
TEeMIEPaTypbl

Hepeﬂaqa JaBJICHUA TBépHLIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3daMu.
3axoH Ilackans. [IneBMaTHyecKre MalInHBI

3aBUCUMOCTb JIABJICHUS KHUIIKOCTH oT TITyOUHBI.
I'mapocratuueckuit  mapagokc. CooOmarmmmuecss  COCYIbI.
FI/II[paBJ'II/I‘-IeCKI/Ie MCXaHU3MBbI

Atmocthepa 3emmn u armocepHoe maBieHue. [IpuUuHBI
CYLISCTBOBaHMS  BO3AYIIHOW  oOonouku  3emau.  OmbIT
Toppuyenau. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS OT BBICOTHI
HaJl ypOBHEM MODsI

N3mepenue armocdeproro nasnenus. [Ipubopsl 11 usmepeHus
aTMoc(hepHOro JaBIeHUS

JlelicTBue XUIKOCTM M Tra3a Ha IOIPYKEHHOE B HUX TEJO.
BrrtankuBaromas (apxumMeoBa) cuiia. 3akoH Apxumena

[lnmaBanue ten. Bo3ayxoriaBanue

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa
NOTPY>)KEHHOM B KUAKOCTh 4acTu Tena. OnpexneneHue
BBITAJIKUBAIOLLEH CUJIBI, ICMCTBYIOLIEN HA TENO, IOTPYKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JEHUCTBYIOIEH Ha TEJIO B YKHIAKOCTH, OT Macchl Tena. OMNbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHUJIBI,
JeICTBYIONIEH Ha TENO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YacTH Tella W OT IUIOTHOCTH  KHUIKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHUE JIOJKU U
onpeAeseHue € rpy30n0AbEMHOCTH

®dusnyueckue SBICHUS B TPHUPOJE: BIUSIHHE aTMOc(epHOro
JABJICHUS HA )KUBOW OpraHU3M, IIJIaBaHUE PBIO

TexHnueckue YCTPOWCTBA: cooO0Imaronumecs COCYIBI,
YCTPOMCTBO BOJIOIPOBOJIA, TUAPABIUUECKHUI MPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, TTOPIITHEBOM HACOC, apeoMeTpP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1
5.2

Mexanunyeckas padborta

Mexanuueckass MOIITHOCTD

/

-

O

)

~
ﬂOKyMEHT an:B-'MCAH HpOCTBIC MCXAaHU3MEI: pbIyar, 6J'IOK, HaKJIOHHasA IIIIOCKOCTb.

3NEKTPOHHOM NoanucbiolIpasuio paBHOBeCHs peyara
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«3o0m0TOE TIpaBWIIO» MeXaHWKH. KodphuImeHnT mnoae3Horo

33 neiictBus MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprust
53 [lonnass wmexaHuveckass DSHeprus. 3aKOH H3MEHEHUS W
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue padboOTHI:
###Par###O0npeneneane  pabOTBI  CHJIBI  TPEHUS  IIPH
5.9 paBHOMEPHOM  JIBIDKEHHMM  Te€lla 1O  TOPU3OHTAJIbHOMN
' MoBepXHOCTU. VccnenoBaHue ycClIOBUM paBHOBECHS phlyara.
N3mepenne KIIJ[ HakimoHHOW miockocTu. M3ydeHne 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUN
5.10 ®u3nyuecKue SBJICHUS B IPUPOJIE: PbIUark B TEJIEC YEIOBEKa
511 TexHuuecKkue yCTporCTBa: pblyar, MOJBHKHBIN 1 HETIOIBUKHBII
' OJIOKHM, HAKJIOHHAS TJIOCKOCTb, TPOCThIE MEXAHU3MBI B OBITY
8 KJIACC
Kon Ko
pasaeJ IIpoBepsiemble 3j1eMeHTHI COIePKAHUS
3JIEeMEHTa
a
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOpUH
6.1 CTpoeHMsI BemlecTBa. Macca U pasMepbl MojeKyd. OIBITHI,
' MOATBEPKIAIOIIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
6. Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSHHM
' BemiectBa. Kpucrannuyeckue u amopdHble Tena
6.3 OOBbsicHEeHHE CBOMCTB ra3oB, JXKUAKOCTeH M TBEPIBIX TN Ha
' OCHOBE TOJIOKEHHUH MOJIEKYISIPHOKHUHETHIECKON TEOPUH
6 6.4 CmauuBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paciimpeHue u cxarue
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHIL
6.7 Buaytpennss oHeprus. CnocoObl HW3MEHEHHs BHYTPCHHEH

SHEPIHH: TEIUIoNepeaua u COBepIIeHue padboThl

/
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Bugel Yemnomepemaud: — TEILIONPOBOAHOCTH,  KOHBEKIIMS,

()

U3ITy4eHU

KonnuectBo TEImIOTHI. V,Z[G.HBHaSI TEIUIOEMKOCTD BCIICCTBA




6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TemooOMeH U TEIIOBOE paBHOBECUE. YPAaBHEHUE TEIIOBOIO
Oananca

[InaBneHue u OTBepJEBaHME KPUCTAUIMUYECKUX BEIIECTB.
VY nenbHas TeIuioTa IUIaBJICHUS

[TapooOpa3zoBanue u konneHcanus. Mcnapenue. Kumnenue.
VY nenvHas TerJioTa napooOpa3zoBaHusl. 3aBUCUMOCTh
TEeMIEPaTypbl KHIIEHHUS OT aTMOC(HEPHOTo AaBJICHUS

BnaxunocTts BO3ayXa
SHCpFI/ISI TOIIJIMBA. yI[eJIBHaH TCIIOTA CropaHua

[Tpunnuner padoter TermmoBeix asuratenceit KIIJ[ TemmoBoro
nBurarens. TemnoBsie IBUTATENH U 3aIIUTa OKPYKAIOIIEH cpebl

3aKOH COXpaHEHUS W IMPEBPALICHHUS HEPIMM B TEIJIOBBIX
mpoueccax

[IpakTuueckue pabOTHI:

#HH#HPar###ONBITBL MO0 OOHAPYKEHHIO  JEWCTBUS — CHII
MOJIEKYJIIPHOTO IPUTSIKEHUS.

#H##Par###ONbITH IO BBIPAIIMBAHUIO KPUCTAIOB MTOBAPEHHOM
COJI MJIU caxapa.

#H#HPar###OnpITl 10 HAOJIIOIEHUIO TEIUIOBOTO PaCHIMpPEHUs
ra3osB, KUAKOCTEN U TBEPIBIX TEIl.

###Par###OnpenencHue TaBJIeHMs BO31yXa B OallJIOHE IINPHUIIA.
HH#Par###OMnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
H###Part##] IpoBepka TMIOTE3bl TMHENHON 3aBUCHMOCTH JIJIMHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPUYECKON TpyOKke OT
TEMIIepaTyphl.

###Par###Ha0Omonenne n3MeHeHNsI BHYTPEHHEH YHEPTrUu Telia B
pe3yibTare Terionepeaays U padboThl BHEIIHUX CHIL.
###HPar###IccnenoBanue SIBJICHUS TemIoo0OMeHa npu
CMELIMBAaHUU XOJIOJHOW U ropssuei BOABI.
##HPar####0npeneneHue KoJW4ecTBa TEIJIOTHI, ITOJY4EHHOIO
BOJAOW TpU TEIJIOOOMEHE C HarpeTbiM MEeTaUIMYECKUM
LAJIMHIPOM.

H#H##Part###Onpenenenye yaenbHOW TEIIIOEMKOCTH BELIECTBA.
###Par###lccnenoBanue npouecca UCnapeHus.
##HPar#H##OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yXa.
###Par#H##OnpenencHue yaeabHOM TEII0ThI IJIaBICHUS JIbAA.

Ouznyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaNWUISIPHBIE SIBICHUS B MPUPOJE, KPHUCTAUIBI B MPHUPOJE,

e 6.138

o JOKYMEHT NOAMNMUCAH

n3nyuenug ConHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bI;

3NEKTPOHHOM NOAMUCHHOO0Pa30BakIe POCHI, TyMaHa, HHEA, CHEra.
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Texnuueckue YCTpOMCTBA: KaIlluJUISPBL, [IPUMEPBHI
HCIIOJIb30BaHUSl KPUCTAJJIOB, KUAKOCTHBIM TEPMOMETp, NaTYUK

6.19 TEMIIEpaTypbl,  TEPMOC,  CUCTEMa  OTOIUICHHS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IapoBas TypOMHA, JABHUraTelb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

BzaumopeiictBue  3apsokeHHBIX  Ted.  3akoH — Kymona
7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBHS 3apsSKEHHBIX TEJI OT
BEJIMYUHBI 3aPSI/IOB M PACCTOSHUS MEXKY TeTIaMH )
Onexkrpuueckoe nosie. Hanpssk€HHOCTD AJIEKTPUYECKOTO MOJIS.
7.3 [IpuHuun  cymeprno3umuu  SJCKTPUUYECKUX  mojed  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn ANEKTPUYECKUX 3aps10B. DneMeHTapHbIN
7.4 anekTpuueckui 3apsia. Crpoenue aroma. IlpoBonHuku u
TUDJICKTPUKHU
7.5 3aKOH COXpaHEHUsI JICKTPUUYECKOTO 3apsia
76 DNEeKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOTO
' ToKa. ICTOYHUKN OCTOSTHHOTO TOKA
77 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Dnektpuyeckas 1nenb. Cuia Toka. DIeKTPUIECKOE HaIPSKEHUE
7 79 ComnpoTuBiieHHE TPOBOJHUKA. YIEIBHOE COMPOTHUBIICHUE
' BEIECTBA
7.10 3akon Oma a1 ydyacTka uenu
7.11 [TocnenoBarenbHOE U MapalIeIbHOE COCTMHEHNE MPOBOTHUKOB
712 PaGota 1 MOMIHOCTH SJEKTPUUECKOTO TOKa. 3akoH J[koyms —
’ Jlenna
713 DNeKTpUUecKUe IeNH U MOTPEOUTENN JIEKTPUIECKON SHEPTUU B
' opITy. KOopoTkoe 3aMmbIkaHuE
714 IlocTosuable  MarHuUTHL.  B3amMoaeHCTBHE  ITOCTOSTHHBIX
’ MarduToB
715 MarnurtHoe noiie. MarauTHoe 1oje 3eMId U €ro 3HauCHue Il
’ KU3HH Ha 3eMie
716 OnbiT Opcrena. MarHuTHOe TMOJ€ 3JIEKTPUUECKOrO TOKA.

IIpuMeHeHHe 37IEKTPOMAarHuTOB B TEXHUKE

JlelicTBU€ MAarHUTHOTO TIOJISI HA TMPOBOJAHUK C TOKOM.

4 aneKTpcﬁeraTenL MOCTOSIHHOTO  ToKa.  Mcmosib3oBaHue

0 OOKYMEHT p&dﬁMCAH ONEKTPOABMraTeNeli B TEXHHYECKMX yCTPOHCTBAX M Ha
3NEKTPOHHOMN MOAMMCBIO, oot
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Oneitel @apages. SBiaeHHE 2IIEKTPOMArHUTHOW HWHAYKLHUU.

7.18

[IpaBuno Jlenna

Onekrporerepatop. CrnocoObl MONYYeHHS] DIEKTPUICCKON
7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBIISEMBIX HCTOUYHHKAX

SHEPruu

[IpakTryeckue paboOTHI:
OmnbITl O HAOMIOAEHUIO 3JIEKTPU3ALMU TNl UHIYKIHUEH U MPU
COIIPUKOCHOBEHHUHU.
HccnenoBanue AeiCTBUSA 3JIEKTPUYECKOTO OIS HA IIPOBOJHUKH
U AUDJIEKTPUKHU.
COopka u npoBepka padboThI JIEKTPUUECKON 1IETH TTOCTOSHHOTO
TOKa.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
W3mepenue u perympoBaHue HAIPSKECHHUS.
HccnenoBanue 3aBUCHUMOCTH  CWJIBI TOKA, MIYLIErO 4epe3
pEe3UCTOp, OT CONPOTUBICHUS PE3UCTOpa U HANpSOHKEHUs] Ha
pe3ucrope.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh 3JIEKTPUUECKOIO
CONPOTUBIIEHUSI NPOBOJHHMKA OT €ro JJUHbI, IUIOIIAIU
MIONIEPEYHOI0 CEUYEHHUS U MaTepuaa.
IIpoBepka IIpaBuJIa CJIOKEHHUS HaNpsHKEHNN npu
MIOCJIEZI0BATEIbHOM COEIUHEHUM ABYX pe3uctopoB. IIposepka
7.20 paBWwia JUisl CWIbl TOKAa IpU NApajuIeJbHOM COEAMHEHHUU
pesuctopoB. OrmpeneneHue paboOThl JIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesuctop.  OrmpeneneHue  MOILIHOCTHU
JNEKTPUYECKOTO  TOKa,  BBLACNSAEMOM  Ha  pe3UCTOpe.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO 4epes
JaMIOYKy, OT HampsbkeHust Ha Heill. Omnpenenenue KIIJ]
HarpeBatens. lccnenoBaHWe MarHUTHOIO —B3aUMOJIEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB. V3ydeHWe  MarHuTHOro  IoJsA
MOCTOSIHHBIX MAarHuTOB MpPU HUX OOBEIUHEHHU U pa3feiCHUH.
HccnenoBanue nelcTBUs IEKTPUUECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITBI, JE€MOHCTPUPYIOUINE 3aBUCHUMOCTb CHIIBI
B3aMMO/JICHCTBUS KaTYIIKHA C TOKOM W MarHuTa OT CHUJIbI TOKa U
HaIpaBJIeHUs TOKa B Karyuike. M3ydeHue neficTBUsI MarHUTHOTO
MoJIs Ha MPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue U M3yueHUE
paboThI JIEKTPOABUIATENS. N3mepenne KILJ
ANEKTPOABUTaTENbHON YCTAaHOBKHU. OIBITHI 110 HCCIEI0BAHUIO
SBJIIGHUS  DJIEKTPOMAarHUTHOM  MHIYKIMM:  HMCCIEA0BaHUE

I/I?MCHCH‘KII‘;I SHAYCHUA U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKa

[OKYMEHT NQZHMUCAH dusuyecKkue SABJIEHUS B IPUPOJE: DJIEKTPHUECKHME SBICHHS B
3NEKTPOHHOW NOANUCBLKaTMochepe, SIEKTPUUECTBO HKUBBIX OPraHM3MOB, MArHMTHOE

/
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7.22

9 KIIACC

Kon
paszaen Kopa snemenTa
a

none 3eMiH, Jpeld MOII0COB, POJIb MAarHUTHOTO TOJS s
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

TexHudyeckue  yCTpOMCTBA: JJIEKTPOCKOI,  aMIIepMeTp,
BOJIBTMETP, pEeOCTaT, CYETYUK DJIEKTPUYECKOM DHEpruu,
3JIEKTPOOCBETUTEIILHBIE npudopHI, HarpeBaTelIbHbIC
3IEKTPONPUOOPHI (IIPUMEPHI), JIIEKTPUUECKUE MPETOXPAHUTEH,
JJIEKTPOMAarHuT,  DJIEKTPOJBUIaTeNIb  IMOCTOSHHOIO  TOKa,
TEHEepaTOp MOCTOSIHHOTO TOKa

[IpoBepsieMble IEMEHTBI COAEPKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2

8.3

8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema
oTcuéra

OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE

###Part##HepaBHOMepHOE MIPSAMOJIMHEMHOE JBHKEHUE.
CpenHsisi 1 MTHOBEHHAasi CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKCHHUH

VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHEINHOE IBUKEHUE
###Par###CBoOoquoe magenue. OubITel [ annnes

#HH#Par###PaBHOMepHOE IBMKEHHE IO OKpYXHOCTU. [lepuon u
gactota oOpamieHus. JluHeliHas W yriioBas CKOPOCTH.
LleHTpOCTpEMHUTENIBEHOE YCKOPEHHE

[TepsrIii 3ak0H HproTOHA

Bropoii 3akoH HeroTona

Tpernii 3akoH HeroTOHA

H#H##Part##] [puHIA Cyneprno3uuu Cuil

Cuna ynpyroctu. 3akoH ['yka

###Par####Cuia TpeHus: CHa TPEHUs CKOJIbKEHUS, CHUJla TPEHUS
MIOKOS, APYTHE BUABI TPEHUS

#H##Par###Cuna TSHKECTH M 3aKOH BCEMUPHOTO  TSTOTEHUS.
YckopeHnue cBOOOTHOTO TaICHUS

/
0 JOKYMEHT NOIFIMCAH

I[BI/I)KeHI/% wianer Bokpyr Connua. IlepBasg kocMmuueckas

SNEKTPOHHOM NOANUCHKFKOPOCTD. HeBecoMocTs u neperpysku
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8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

###PartH##PaBHoBecue TBEPIOrO Tejla C 3aKPEIUIEHHOW OCBIO
BpaueHus. MomeHT cuibl. LleHTp Tsxectu

Nmnynbc tena. M3menenne nmnyibca. IMIynsc cuiibl
3aKOH COXpaHEHUs UMITyJIbCa

H#H##Par###PeakTBHOE IBHXKEHUE

Mexanuueckas paboTa U MOIIHOCTb

Pabora cun TspKecTH, ynpyroct, TpeHus. CBsS3b DHEPruM |
paboThI

[ToTeHnManpHas HEPTrHs Teja, MOJAHITOrO HaJ IMOBEPXHOCTHIO
3eviin

ITorennmanpHas OHCPIusa coKaTo MPY>XUHbI

###Part##Kunetnyeckas sHeprusa. Teopema O KHHETHYECKOU
SHEPIUU

###Par###3akoH cOXpaHEHUs MEXaHUYECKOW SHEPTrUn

[IpakTuueckue padbOTHI:

OrmpenenieHne CpelHed CKOPOCTH CKOJIBKEHHSI Opycka WIiIu
JNBIDKEHUS IIapuKa IO HAKJIOHHOW IuiockocTu. OmpeneneHue
YCKOpPEHHMSI Tejla TMpU PABHOYCKOPEHHOM JABWKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

UccnegoBanue  3aBUCUMOCTHM TYyTH OT  BpPEMEHHU IIpHU
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 Ha4albHON CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciu MPU PABHOYCKOPEHHOM JIBIXKCHUH 0€3
Ha4yaJIbHOM CKOPOCTH IMYyTH OTHOCSATCS KaK Psifi HEUETHBIX YHCEII,
TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUITBI
HOpMasbHOTO naBieHus. Omnpenenenue kodhduiMeHTa TPEeHUs
cKoJIbxkeHus. OnpeneneHue )kECTKOCTU NMpYyKUHbL. OnpenerneHne
paboOThl CWIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUHU Tela IO
TOPU30HTANLHON MOBepXHOCTH. OmpeneneHue pabOThl CHIIBI
YOPYroCTH TpU  TOABEME Tpy3a €  HUCIOJB30BAHUEM
HETIOJBMYKHOTO ¥ TIOJIBFDKHOTO OJIOKOB

dusnueckue IBJICHUS B Ipupoac: NpUJIMBBI U OTJIWBBI, IBUKCHHUC
mradeT ColHEYHOH CUCTCMbI, PCAKTUBHOC JBWIKCHUC KUBLIX
OpraHnu3MOB

Texundeckue yCTpOﬁCTBaI CIIMAOMETP, AATYHUKHU ITIO0JIOKCHMH,
pacCTodHuA U YCKOPCHUS, pAKCThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1

KonebarenbHoe  aBmwkeHue. OCHOBHBIE — XapaKTEPUCTUKH

e o1

0 ,El90KYMEHT noanMCcAH

KOJIe6aHI/‘I>ZZ IIEPUOJ, YaCTOTa, aMIUIUTY1a

3NEKTPOHHOM goAnuCh MaTemaTUHECKU W TNPYKUHHBIA MasTHUKA. [IpeBpamienue
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9.3

94

9.5
9.6

9.7

9.8

9.9

3aryxaromue konebanus. BeiHyX1eHHbIe KoeOanus. Pe3oHanc

Mexannueckue BosHbBL. CBOMCTBA MEXAHMYECKHX  BOJIH.
[IpononbHbIe U MONEpeUHbIe BOJIHBL. J{JTMHA BOJHBI U CKOPOCTH €€
pacmpocTpaHeHus. MexaHudeckue BOJHBI B TBEPAOM Telle,
CEHCMUYECKHE BOJIHBI

3ByK. [ pOoMKOCTb 1 BbICOTa 3ByKa. OTpakeHHEe 3ByKa
NudpasByk u yabTpa3Byk

[IpakTuueckue paboOTHI:

OmnpeneneHne 9acToThl ¥ Mepro/ia KoJIeOaHU MaTeMaTHIeCKOTO
MasTHHKA.

Omnpenenenne 4acToTbl M Tepuoja KOJICOaHWH MPYKUHHOTO
MasTHHKA

Uccnenosanue 3aBHUCHMOCTH nepuojaa KoseOaHui
MOJIBEILIEHHOTO K HUTH Tpy3a OT AJWHBI HUTU. VMccremoBaHue
3aBUCHMOCTH Tepuoja KoyieOaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpy3a. [IpoBepka He3aBUCHMMOCTH Tepuoaa KoseOaHui
rpy3a, MOJBELIEHHOTO K HHUTH, OT MAacChl Tpy3a U >KECTKOCTH
npyxunbl. I3mMepeHnue yckopeHusi CBOOOIHOTO MaeHUs
®dusnueckue SBJIEHUS B MPUPOJAE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMU,
9X0

TexHuuecKkue yCTpomcCTBa: 3X0JIOT, UCIIOIB30BaHUE YIbTPA3BYKA
B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

/
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101 DNeKTpOMarHuTHOE MoJie. DJIeKTPOMarHuTHbIe BOMHBL. CBOMCTBA
' ANEKTPOMArHUTHBIX BOJTH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
103 DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeta. BoHOBbIE
' CBOMCTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOWCTB SJICKTPOMATHUTHBIX BOJH C TIOMOIIBIO
MOOHMIIBHOTO Tesie(oHa
105 dusnyueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JIeHCTBHUE
' BHJIUMOTO, YIILTPA(PHOIECTOBOTO U PEHTICHOBCKOTO U3TyUSHUI
10.6 TexHUYecKHEe YCTPONCTBA: MUCIOIB30BAHUE IIIEKTPOMATHUTHBIX
’ BOJIH /111 COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
T 111 IIyuerag Mojienb cBeTa. VICTOUHMKHY cBETa

OOKYMEHT nblgZhmncaH IlpsmonuHeiinoe pacnpocTpaHeHHE CBETa
SNEKTPOHHOU NGANMUCbKD tpaxenwe ceera. ITnockoe 3epkano. 3aK0H OTPaKEHUS CBETa
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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[Ipenomiienne cBera. 3akoH mpenomieHust csera. [lonHoe

1.4 BHYTPEHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xop siydeii B IMH3E
11.6 Ontuyeckas cucreMa oroanmnapara, MUKpOCKOIa U TeJecKoma
11.7 I'ma3 xkak ontuyeckas cucrema. bim3opykocTs U JaJIbHO30PKOCTh
11.8 Paznoxenue Oenoro cBera B cnekrp. OnbiTel HbroToHa.
' CrnosxeHue CieKTpabHBIX LBETOB. Jlucnepcus cBera
[IpakTuueckue padbOTHI:
###Part##llccnenoBanue  3aBUCUMOCTH  yIvla  OTPa)KEHUs
CBETOBOI'O JIy4a OT yIJIa aJcHHUS.
###Par###l3yueHre xapakTepucTUK M300pakeHusl MpeaAMeTa B
IJIOCKOM 3€pKaje.
#HH#Par###llccnienoBanue  3aBUCMMOCTH  yrila IPEJIOMIICHUS
11.9 CBETOBOTO JIy4a OT yIJja [aJICHUs HAa TPAHULIE «BO3LyX — CTEKIION.
' ###Par##]lonyyeHnne n3o00pa’keHUi ¢ MOMOILBIO COOMparoLeit
JIUH3BI.
###Par#H##OnpeneneHrue POKYCHOTO pacCTOSHUSI U ONTHYECKON
CHJIBI COOUPAIOLIEH JTUH3bI.
H###Par###ONBITHI 110 pa3I0KEeHUIO 0€JI0ro CBeTa B CIIEKTP.
##HPar####ONbITHl 10 BOCHPUATUIO 1[BETA MPEIMETOB IIPU HX
HaOJIIOCHNH Yepe3 LIBETOBbIC (PUIIBTPHI
®uznyeckue siBieHUs B npupoze: 3atMenust Comnua u JlyHsl,
11.10 I[BeTa TeJl, ONTHYECKHE sIBIeHUA B aTtmocdepe (uBeT HeOa,
pedpaxius, paayra, MUpax)
1111 TexHuueckue ycTpoiicTBa: OUYKH, MEpHUCKOIN, (QoToanmapar,
' ONTHYECKUE CBETOBOIBI
KBAHTOBGIE ABJIEHUA
121 OneiTel Pesepdpopaa u mimaHeTapHas Mojenb atoMa. Mojenb
' aroma bopa
122 Hcnyckanne u©  moryiomieHue cBerta aromMoM. KBaHTBHL
' JluHeiyaTeie CeKTPbI
12.3 PagnoakTuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHUs
124 Crpoenue atomHOro sapa. HykioHHass MoJens aTOMHOTO sipa.
12 ' N3oTorst
12.5 PaguoaxtuBHble npeBpamienus. [lepuos nomypacnaga aToMHBIX
’ anep
12.6 AnepHble peakuuu. 3aKOHBl COXPAHEHHSA 3apsSA0BOTO U

MAaCCOBOI'O YHUCECII

/

CepTudukat OE42607FIFEC395A2E3COFFB7CIBEOFH 3BE3

O

9 B C
NOKYMEHT I'IbQ,ﬂ?'IMC AH OHEprus Cpsisu aTOMHbIX siziep. CBsi3b MacChl ¥ S9HEPTHH
3JIEKTPOHHOWM HOSJJI'IMCI:I{PeaKL{HH cuHTe3a u aenenusd saep. Ucrounnku sueprun ConHila

HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




SnepHas sHepretuka. JlelicTBHE paMOAKTUBHBIX U3JIy4CHHUM Ha

12.9
AKHBBIC OPraHU3MBbI
[IpakTuueckue padbOTHI:
HabntoneHnne CrijionIHpIX ¥ TMHEHYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanne TpeKOB: M3MEPEHHE DSHEPIUM  YaCTULBINO
TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SIBJICHUS B IIPUPOLE: €CTECTBEHHBIN
1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJdOAKTHBHOE
' W3IyYCHUE TPUPOJHBIX MUHEPAJIOB, JEHCTBHE PaIHOAKTUBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
1212 TexHuueckue yCTpoHcTBa: CHEKTPOCKOI, WHAMBUAYaAJIbHBIN
' J03UMeTp, Kamepa Bunbcona
4 )
OOKYMEHT NoANMUCAH
0 3NEKTPOHHOM NOANMUCHIO
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHHUA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (HU3MKKA B HAYYHOW KapTUHE MHpPA; CHOPMHUPOBAHHOCTD
0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3M U TIO3HABAEMOCTH SIBJICHUI
IPUPOJBI, O POJIM IKCHEPUMEHTA B (PU3MKE, O CUCTEMOOOpa3yrolie ponu
(GU3MKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00
IBOMIOLMH  (U3MYECKUX 3HAHMM HM HMX PpOIM B  IIEJIOCTHOU
€CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX
y4EHBIX-(HU3UKOB B pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO
MHpa, Pa3BUTHE TEXHUKH M TEXHOJIOTUI

3HaHMS O BHJAX MarepuM (BEIIECTBO W IIOJIE), O JBMIKEHUHU KakK CIocode
CYLIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOpUH CTPOSHUS
BEIIECTBA, O (PU3NYECKOH CYHIHOCTH SIBJIECHUH MPHUPOIBI (MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3INyaTh SBICHUS
[0 ONHCAaHMI0 MX XApaKTEpPHBIX CBOWMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (U3MuecKkoe sBJICHUE; YMEHHE pacro3HaBaTh
NPOSIBIEHUE H3YYEHHBIX (U3MUECKUX SIBICHUNH B OKPYXAlOLIEeM MHDpE,
BBIJIETISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Biianenne ocHOBaMM NOHATHUMHOTO amnmapara U CUMBOJUYECKOTO s3bIKa
GU3MKM W UCHONB30BaHWE WX s pEIIeHUs YYeOHBIX 3a/ay; yYMEHHE
XapaKTepU30BaTh CBOMCTBAa Tes, (U3MYECKHE SIBJICHUS U MPOIECCHI,
UCIIONB3Ys QYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHHe OIHUCHIBAaTh HU3YUCHHBIC CBOMCTBA TeIl M (I)I/I3I/IHGCKI/IC SABJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO IMO3HAHHS C YYETOM COOIIOCHHS
npaBui 6€30macHOro Tpyaa: HabmtoieHne PU3NUECKUX SBJICHUM:

YMEHHE CaMOCTOATEIBHO COOMpaTh JKCIEPUMEHTATBHYIO YCTaHOBKY W3
JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIMHU, OMUCHIBATH XOJ OTBITA U
3aMUCHIBATh €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJCHUE TPSIMBIX U KOCBEHHBIX M3MEpeHUN (PU3NYEeCKHX BEITUYHH:
YMEHHE  IUIAHUPOBATh  W3MEPEHHUs,  CAMOCTOSTEIBHO  COOHMpAaTh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY IO WHCTPYKIIMH, BBIYHCISTH 3HAYCHHE

/

O

BCTITSITHBT 1T ad a3 POBATh IMOJIYYCHHBIC PE3YJIBTAThI C y‘IéTOM SaI[aHHOﬁ

OJOKYMEHT NOOMIMESINHOCTY pE3YyIbTaTOB W3MEPEHUI;
3NEKTPOHHOWN NAYRUGEIR HECIOXKHBIX IKCIIEPUMEHTATBHBIX HCCIICIOBAHUIL;
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HUCCIICAOBAHUC IO HHCTPYKIWUH, MPCACTABIATH IMOJTYUCHHBIC 3aBUCHUMOCTH
(1)I/I3I/I‘{€CKI/IX BCJIMYHMH B BUJIC Ta6J'II/II_I n rpa(i)I/IKOB, YUYHUTBIBATH NOI'PCUIHOCTH,
JCJ1aTh BBIBOJABI 110 PE3yJIibTaTaM HUCCIICIOBAHUA

[TonnMaHue XapaKTEpHBIX CBOWCTB (PU3UUECKUX MOAeJeH (MarepuaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJCIN CTPOEHUS Ia30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATh UX 751 00bsACHEHUS (PU3NYECKUX MTPOLIECCOB

YMmeHne oObSICHATh (PU3UUECKUE MTPOIECCHI U CBOMCTBA TEIl, B TOM YHCIIE U B
KOHTEKCTE  CHTyallMd  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa, B

7 YaCTHOCTH, BBIABIIATD IMPUYIUHHO-CIICACTBCHHBIC CBA3U n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha HM3yYCHHBIE CBOWCTBA (DU3MYECKHX SIBICHHM,
(u3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemate pacué€THble 3aaun (Ha 0aze 2 — 3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBbI U (1)0pMYJH)I, CBA3BIBAIOIIINC q)HBI/I‘IeCKI/IC BCJIMYHHBI, B 4aCTHOCTH,
3alMUCbIBAaTh KpPAaTKOC YCJIOBUC 3aJladd, BBIABIATL HCAOCTAIOMIUC JAaHHBIC,
BHIOMpPATh 3aKOHBI W (QOpMyNbl, HEOOXomuMmble Uil €€ pelieHus,
UCMOJIb30BaTh CIPaBOYHbIE JaHHBIE, NMPOBOAUTH PACUEThl M OLIEHUBATh
PEATMCTUYHOCTh MOJYYEHHOI0 3HA4YEHUs (PU3MUYECKOW BETUYMHBI, YMEHHE
ONpeseNiaTh Pa3MEPHOCTb (DU3MUYECKOW BEJIMYMHBI, MOJYYEHHOM mpu
pELIECHNN 33aa41

YMeHne XxapakTepu30BaTh IPUHIIMIIBI JEHCTBUSA TEXHUYECKUX YCTPOUCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MHPOMBIIIICHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB M0 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH

YMeHue ucnonb3oBaTh 3HAHUS O (PU3MYECKUX SIBJICHUSX B MOBCEIHEBHOMN
JKU3HU A7 o0ecredyeHuss Oe30MacHOCTH MpH oOpalieHuu C OBITOBBIMH
10 npubopaMu M TEXHHUUYECKUMH YCTPOMCTBaMH, COXpaHEHHs 3[0pPOBbi H

COOJIIOJIEHUs] HOPM HKOJIOTHUECKOr0 IOBEJCHUS B OKpPYKaIOLIeH cpene;

NOHUMaHHE HEOOXOJMMOCTH TPUMEHEHUS JOCTM)KEHUH (U3UKH H
TEXHOJIOTMH IS PAlMOHAIBHOIO IIPUPOIOIOIb30BaAHUS

OneiT  moucka, TmpeoOpa3oBaHus W TpeACTaBiIeHUS  HHPOpMAIUH
(GuU3MYECKOTO  COAEpKaHMSI C  HCIOJIb30BaHMEM  MH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TCXHOJIOI I/II>'I, YMCHHUC OLCHHBATH JOCTOBCPHOCTH
MONy4eHHOW  WHGPOpPMAIMM HAa  OCHOBE HMEIOIIMXCS 3HAHUA W
1 JOTIOTHUTETFHBIX MCTOYHHKOB; YMEHHE HCIOIb30BaTh MPHU BBITOIHEHUU
yueOHBIX 3aJaHUil  HAy4YHO-MOMYJSIPHYIO  JIUTEpaTypy  (U3NYECKOTrO
COJIepXKaHUs, CIIPABOYHbIE MaTepUaibl, pecypcsl cetu MHTepHeT; BiageHue
0a30BBIMH HaBBIKAMH TIpeoOpa3oBaHusl WH(GOPMAIIMK W3 OJHOW 3HAKOBOH

CUCTEMBI B APYTYIO; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MTUCbMEHHBIE U YCTHBIE

4 COOOIIEHHS HA OCHOBY MH(OPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Ko IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
)l |
1 MEXAHUYECKUE SBJIEHUA
11 Mexanunueckoe ABuxeHue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTEIBEHOCTh
' TIBIKCHUS
PaBnomepnoe u HepaBHOMepHOe nBWwKeHue. Cpemnsii ckopoctb. dDopmyna ais
1.2 BbumcieHus cpenHeil ckopoctu: v = S/t
PaBHOMEpHOE TTPSAMOIMHEHOE JBIKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHH Il MPOEKIUUA CKOPOCTH, TPOCKIIUU TIEPEMEILICHHUS],
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUT
3aBUCUMOCTh KOOpPJIMHATHI Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHUS:
p
-le:f:l =1-.|;|: *f_ax * ey
s
@opMyIbl Uil MPOEKIUH NTEpEMENIECHUS, TPOEKIIMU CKOPOCTU U MPOEKIMH YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM NPSIMOJIMHEUHOM JBUKEHUU:
2
"
14 5. =y, -f+a, 5
v (t)=v,, +a.-t,
a () =const
by, -y, =la.s,
I'padukym 3aBUCUMOCTH OT BpeMEHU ISl MIPOCKIIMH YCKOPEHHUS, MTPOSKIIMUA CKOPOCTH,
MPOCKIMU TEepEeMEUIEHUs], KOOPAUHATHl MPU PABHOYCKOPEHHOM MPSIMOJHUHEHHOM
JIBIDKEHUU
CBobOomgnoe mazaeHue. PopMyIbl, ONMHUCHIBAIOIIAE CBOOOAHOE TAaJCHHE Tela TI0
15 BEPTUKAIN (IBUXKEHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH 3EMJIN).

I'paduku 3aBUCUMOCTH OT BPEMEHHU JJISl MPOEKLUU YCKOPEHHUS, IIPOCKIIMHA CKOPOCTH U

/

-
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KOOPAHUHATEI [IPA CBOOOJHOM NEANECHHUH TeJla 110 BEPTUKAIN

'D‘OKV%EJC&%EKI&E%%{OFO BHJKCHUSA TCJIA ITO OK "HocTH. Hampasnenue ckopoctu
0 SIJTEKTPQQ(;-I ON MOANNCHIO " Py ' P P )

pMyJia T BBIYMCIECHUS! CKOPQCTU Yepe3 pauyC OKPY>KHOCTH U TIepruo/1 oOpalieHus:




2R
T

LlenTpocTpeMuTenbHOe yeckopeHue. HanpapneHue HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyna Al BBIYUCICHUS YCKOPEHUS:

2
_u
=R
dopmyra, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHUs:
Y
T

Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V

1.8  Cuna — BekTopHas pusnyeckas pennunHa. CloKeHUE CHIT

1.9  SBnenue unepuuu. [lepsslii 3akoH HproToHa
Bropoii 3akon HeroToHa:

1.1 -
F=m-da

0
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopeinicteue Ten. Tperuit 3akon Herorona:

11 Fya=-Fis

1
Tpenue nokos u TpeHue cKobkeHus. dopmyrna A1 BEIUUCICHUS] MOAYIISI CUJIbI TPEHUS
CKOJIb)KEHUSI:

1.1 F —u.N

2 LA
Hedopmarnus tena. Ynpyrue u Heynpyrue nepopmanun. 3aKoH ynpyrou aegopManun
(3akoH ['yka):

1.1
F=k-Al

3

4 N
o JOKYMEHT NOAMUCAH

-

G]QEKT%M%&%FM% 3aKOH BCEMUPHOTI'O TATOTCHHUS:
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my -1,
R
Cuna TsokecTd. Y cCKopeHHe cBOOOIHOTO MaICHUsI.
dopmyria a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H noBepxHocTH 3emin: F = mg.

F=G-

JBuxenue miaanet Bokpyr Connua. [lepeas kocMudeckasi ckopocts. HeBecomocTs u
neperpy3Kku

Nmnynbce Tena — BekTopHast (pusnyueckasi BeIMUMHA.
1.1

D=mi
Nmnynsc cucremsl tein. M3menenue umnyibsca. Mmynbsce cuisl

3aKoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

L1 P=10, +in, Uy, =const

PeakTuBHOE ABMKCHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc

1.1 Mexanuueckasi MOIITHOCTb:

=24
I

Kunernueckas u noteHuanpHas s3Heprusi. @opmMyna ass BbIUUCICHHUS] KHHETUYECKOM
SHEPruu:

H!UE
R
1.1 TeopeMa o kuHeTHUecKou sHeprun. Gopmyra A BBIYUCICHUS OTCHIUAIBHOU
8 SHCPTHUHU TCJia, MIOAHATOI'O

Haa 3eMIIEH:

E,= mgh

MexaHnueckas SHeprusi:
E=E.+E
1.1 F g
9 3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpanieHne MExaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

130 ngﬁlibﬁ gﬁiifﬁlgiwl <<30J10T0;\npa131/mo» MEXaHUKH.
o SBEKTIJ)G%MﬁﬁW FRLRH M - FL.

YcioBre paBHOBECHS phIUara:
CepTudukat OE42607F1FEC395A2E3COFFB7C1BEQ
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M +M +..=0
[TonsuxkubIi 1 HenoaABWKHBIN 0510ku. KITJ] mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

[laBiienue TBEpIOTO TENA.
dopMmyia 1 BBIYMCIICHMS IAaBJICHUs TBEPIOIO Tena:

_F
P=%5
1.2 JlaBneHue raza. ATMocdepHoe JaBiieHue.
1 ['unpocraTyeckoe AaBleHUE BHYTPH KUIKOCTH.
®opmyna A7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+ Py,
1.2 .
) 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opmyna i OnpeeseHus BHITAJIKUBAIOIEH CUJIBI, eHCTBYOIEH
|, HaTeio, MOTPYKEHHOE B JKUAKOCTH HITH Ta3:
3 F A =pPE v
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIlaBaHHe
Mexanunueckue kosieOaHus. AMIUTUTYAA, MEpHOJ U 4YacToTa KojeOaHuil. dopmyna,
1.2  cBsA3bIBalOIAs 4aCTOTY U MEPHOJ] KOJIeOaHHIA:
4 v = 1
T
1.2 Maremarnueckuii UM  NOpPYXUHHBIM  MasaTHUKH. [IpeBpamieHue dSHeprum 1Ipu
5 K01e0aTeIbHOM ABUKEHUH
1.2
6 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pesonanc
MexaHunueckue BOIHBI. [IpoopHBIE M TIONIEpeYHbIe BONHEL. [|JTMHA BOJHBI M CKOPOCTh
1.2 pacmpoCTpaHEHHUS BOJHBI:
7 A=v-T
1.2 3Byk. I'poMKoCTb U BeIcOTa 3ByKa. OTpa’keHUE 3ByKOBOW BOJIHBI Ha T'PAHULIE IBYX CpPE.
8 Wndpas3Byk u yabTpazByK
e TIparkmudeckiie pavonisl ~
o 1 ZOKYIAERFcHRIUPEGARH mioTHOCTH BerecTBa; apXUMEI0BOM CHJIBI; )KECTKOCTH MPYKUHBL,
IPEK TR IR WHeRIR crombxelms; paboThI CHTBI TPEHUS, CHITBI YIPYTOCTH; CpPEIHEH

CepTugukaTt 0E42607F1FECCROPQAERE O FIEBIRIBEGIF 20pyCcKa 10 HAKJIOHHON IUIOCKOCTH; YCKOpeHHsI Opycka mpu
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JIBUKCHUM [0 HAKJIOHHOM IUIOCKOCTH; YacTOThI M MEpHoja  KoJeOaHWi
MaTeMaTHUYECKOT0 MAasTHHKA; YAaCTOTHI U Meproia KoJeOaHU MPYKUHHOTO MasiTHHUKA;
MOMEHTa CHJIbI, ICUCTBYIOLIETO Ha phluar; paboThl CUIIBI YIIPYTOCTH MPU MOIBbEME TPY3a
C TOMOIIBIO HETOABM)XHOTO OJI0Ka; pabOThl CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a C
MOMOIIbIO TOJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela
U OT IINIOTHOCTHU XKHUAKOCTHU, HC3aBHUCHMOCTH BBITaJIKHBaIOHleI CHJIBI OT MacCChI T€JIa,
CUJIBI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT poada MOBCPXHOCTH,
CWJIBI YIPYrOCTH, BO3HUKAWOIIECH B MPYXKHUHE, OT CTENECHH AehOpMaIuu TPYKHUHBI;
YCKOpEHUs1 OpyCcKa OT yrila HaKJIOHA HANpaBISIONIEH; neproaa (4acTOThl) KoJleOaHui
HUTSHOTO MAasTHHUKA OT JJMHBI HUTHU; MEPHOJa KOJIeOaHWH MPYKUHHOTO MAsSTHHUKA OT
Macchl Tpy3a M KECTKOCTU NPYKHUHBI; MCCIEIOBAHUE HE3aBHUCHUMOCTHU IEpUOAA
KoJie0aHUN HUTSHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka ycioBus paBHOBECHS
phluara

Qu3suueckue A6l1eHUs 8 npupooe: TPUMEPHI JABHKEHHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOU M HEXKUBOU MPUPOE, NEHCTBUE CUITBI TPEHHS B IPUPOJIE U TEXHUKE, MPUITUBBI U
OTNUBBI, JBIKeHHE TaHeT COJIHEYHOW CHCTEMbl, PEaKTHUBHOE IBUIKEHHE >KUBBIX
OpPraHU3MOB, PbIYard B Telle YEIOBEKAa, BIUSHHE aTMOC(HEPHOrO NaBlCHHUS Ha >KUBOMN
OpraHu3M, IIJIaBaHUE pPbIO, BOCHPHUATHE 3BYKOB IKHUBOTHBIMH, 3E€MIIETpPSCEHUE,

Texnuueckue ycmpoiicmea: ClIAJOMETP, TaTYMKH MOJIOKEHUS, PACCTOSIHUS U yCKOPEHUS,
JUHAMOMETp, MOJIIMITHUKY, PAKEThl, pblyar, MOJBM)KHBIA W HETOABMKHBINA OJOKH,
HaKJIOHHAs IJIOCKOCTb, MPOCThIE MEXaHU3Mbl B OBITY, COOOLIAIONIMECS COCYIbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETpP, GapoMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

OCHOBHBIE TOJIOKEHUS MOJ'ICKYJ'ISIpHO-KI/IHCTI/ILIeCKOI\/JI TCOpHUU CTPOCHHA BCIICCTBA.
Mopnenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOro COCTOSIHUM BellecTBa. Kpucrtannnueckue

I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs3b CKOpPOCTH ABUKCHHA YaCTHIl C TCMHCp&TypOfI.

Buytpennss sueprus. Pabota u teronepenadya Kak crnocoObl U3MEHEHHs] BHYTPEHHEH

BI/II[BI TCIUIoNCpeAavYu: TCIUIONPOBOJHOCTh, KOHBCKIHA, U3JTYYCHUC

Harpesanue u oxnaxaenue ten. KonmdecTBo TemnoTel. Y AelibHas TEIIOEMKOCTh:

/
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1.3
0
CEeHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
1.3
1
2 TEITJIOBBIE ABJIEHUA
2.1
U aMmopdHBIE Tena
2.2
bpoyHnoBckoe nBuxenue, nudpdysus
2.3 CmaunBaHue U KalWUISIPHBIE SIBJICHUS
2.4  TemnnoBoe pacHIMPEHHUE U CIKATHE
2.5 TermoBoe paBHOBECUE
2.6
SHEPTUHn
2.7
2-8

OOKYMEHT n{o,ﬂ,nmbat\H

O=cmilf-—1 N

ANEKTPRKIIG IHRMIAMEBHRp iy B TelUIOBBIX IpoLeccax. YPaBHEHHE TEILIOBOTO OanaHca:




2.1

2.1

2.1

2.1

2.1

2.1

2.1

2.1
7

3
3.1
3.2
3.3
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3.5

3.6

Hcnapenue u konaeHcanus. Mi3MeHeHre BHyTpEHHEN SHEPTUHU B IIPOLIECCE UCTIAPEHUS U
KoHzeHcauuu. Kunenue xxuakoctu. Y aenbHas Temnora napooOpasosanus: L = O/m

BiasxxHOCTB BO311YXa

IInaBnenue n KpuUucCTaJluIM3anusi. HN3meHeHune BHYTpeHHefI OHCPIruu IIpH IUIaBJICHHUH U
KpUucCTallIn3alluu. YI[CJ'II)HaH TCIJIOTAa IIJIaBJICHHUA:

BHyTpeHHsIs SHEprusi CropaHus TOIUIMBA. Y JIeibHAs TEIUIOTAa CrOpaHUs TOIUIMBA: ¢ =
O/m

[punnmns! padoTs! TeroBbix apuratencit. KI1/1 reruioBoro apurarens

Ilpakmuueckue pabomul

H3mepenne yAenbHOM TEIIOEMKOCTHM METaUIMYECKOr0 LUIMHIPA; KOJUYECTBA
TEIUIOTHI, MOJIYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCUPOBAHHOM Macchl, B
KOTOPYIO OIYLIEH HArpeThli LUIUHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HAarpeThIM
LUJIUHAPOM, IIOCIIE OIIYCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIbHON
BIIQXKHOCTH BO3/yXa; YACIBHOU TEILIOTHI IIJIaBiIeHUA abpaa. MccienoBanue n3mMeHeHus
TEMIeparypbl BOJAbl NpPU PpaA3IMUHBIX YCJIOBUSX; SBJICHHUSA TEIUIOOOMEHa TpHU
CMELIMBAHUU XOJIOJHOW U ropsdel BOJBI; IPOLECCa UCTIAPEHUS

Qusuueckue a61eHus 8 npupode. TOBEPXHOCTHOE HATSXKEHUE U KaNWIISPHbIE SIBJICHUS
B IIPUPOJIE, KPUCTAJUIBI B IPpUpPOJE, u3inydeHue ConHIa, 3aMep3aHue BOA0EMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoucmea: KanWUIAPbl, IPUMEPHl HCIOJIb30BAHUS KPUCTAIIIOB,
JKUJKOCTHBIN TEPMOMETp, JaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMa OTOIJIEHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTaTEIb BHYTPEHHETO CTOPaHUs

OJIEKTPOMATI'HUTHBLIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa aIeKTPUYECKUX 3apsii0B
BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia

Onekrpuueckoe nose. Hanpsok€HHOCTD 35ekTprueckoro nosis. [IpuHiun cynepno3unun
IEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn QJICKTPHUYCCKUX 3apPA10B. HCﬁCTBHC QJICKTPHUYCCKOTIO ITOJI HA SJICKTPUUCCKHUC
3apsabl. HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU

[TocTossHHBIN 3NEKTpUYECKUN TOK. JleHCTBHS »iekTpuueckoro Ttoka. Cuina ToKa.
Hanpsixenue.
I=q/t,U=A/\

/

O

3&0'(%}5' ﬁ‘b@ﬁlﬁ)ﬁé%}ﬂ)OTHBﬂeHH;.\ VY nensHoE SJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

aNEKTEOREON NoANUChIo
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3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

3.1

HOCJIGI[OB&TGJIBHO@ COCAMHCHUEC ITPOBOJHUKOB!
Hapaﬂneanoe COCAMHCHHNEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U;:1=1+1; Rzi.
- - 2

el

CwmenanHble COeTMHEHUS! TPOBOTHUKOB
PaboTa u MouHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jxxoyns — Jlenmna:
O=I"-R-t

OnbIT Dpcreaa. MarHuTHOE TMOJI€ TPSIMOTO MTPOBOJIHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIUH

MarauTHoe 1noJje NoCTOSSHHOIO MarHuTa. B3anmoielicTBre MOCTOSSTHHBIX MarHUTOB
JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

Omneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna

IIpakmuueckue pabomoi

W3MmepeHne 3IEKTPUUYECKOTO CONPOTUBIICHUSI PE3UCTOPA; MOLIHOCTU JJIEKTPHUYECKOIO
TOKa; pabOThI 3JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE (PE3UCTOPBHI,
JIaMII0YKa), OT HAIPSDKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COIPOTHUBIIEHUS OT
JUTMHBI TPOBOJHUKA, [IJIOLIA/IN €T0 MONEPEYHOr0 CEUEHUS U yIEIbHOI0 COIPOTUBIICHHUS.
[IpoBepka mpaBuia A D3JIEKTPUUECKOTO HAMPSHKEHUS MpPH  IOCIEI0BaTEIbHOM
COCIMHEHUU TIPOBOJHUKOB; TMpaBujia Ui CHJIBI DJIEKTPUYECKOT0o TOKa Mpu
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue a6ieHuUs 8 npupooe. FNEKTPUUECKUE ABICHUS B aTMOc(hepe, SIeKTPUIECTBO
JKUBBIX OPTraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipei( MOII0COoB, pOJib MATHUTHOTO TTOJIS
JUTS )KM3HU Ha 3eMiie, TIOJIIPHOE CUSTHUE

Texnuueckue ycmpoﬁcmea.‘ QJICKTPOCKOII, aMIICPMETP, BOJIBTMCTpP, pCOCTAT, CUETUYHK
3J1€KTpH‘-ICCKOfI OHCPTHH, QJICKTPOOCBCTHUTCIILHBIC HpI/I60pBI, HarpeBaTcCJIbHbIC
3J'IeKTp01'IpPI60pBI (HpI/IMCpBI), QJICKTPUYCCKUC MPCAOXPAHUTCIIN, JJICKTPOMAIrHUT,
OJICKTPOABUTATEIIb IIOCTOAHHOI'O TOKa, FTEHEPATOP INOCTOSAHHOI'O TOKA

/—gﬁ’iﬂ.e.rslmmaxﬂ.ﬂmmmmgna AIIEKTPOMATrHUTHBIX BOJIH
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3.2
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4.1
4.2
4.3
4.4
4.5

4.6

4.7

3akoH oTpaxeHus ceera. [1mockoe 3epkano

[Tpenomiienne cBeta. 3aKOH MPETOMIICHUS CBETa

Hucnepcus cBera

Jlunza. Xox nyueii B 1uH3e. GOKYyCHOE paccTosiHUE JIMH3BI. OnTUyeckast cuiia JUH3bL: D
=1/F

I'ma3 xak ontuyeckas cucrema. OnTHUecKue NpruoOOpsI

Ipaxmuueckue pabomul

###Par###l3Mepenne onTUYECKO CriIbl cOOMparoIIen JUH3bL;, POKYCHOTO PacCTOSHUS
coOuparomield JTUH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEpOB MpeaMeTa W H300pakeHus,
KOTJIa TIPEIMET PACIIONIOKEH B TBOMHOM (POKyce), MoKa3aTels MPeIOMIICHHS CTEKIIA.
###Part##lccnenoBanue  cBOMCTBA M300pa)X€HUs, TMOJIYYEHHOTO C  TOMOIIBIO
coOuparonield JUH3bI, M3MEHEHUS (POKYCHOTO PACCTOSIHHUS JBYX CJIOXXCHHBIX JIHH3;
3aBUCHMOCTH YIJIA IIPEJIOMIICHUS CBETOBOTIO JIy4a OT YIUIA TaJeHUs HA TPAHULIE «BO31YX
— CTEKJIIO»

Qusuueckue senenuss 6 npupooe: 3atMmenns ConHua u JIyHbl, IBeTa Tel, ONTHYECKHE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)

Texnuueckue ycmpoiicmea.: 04KH, IEPUCKOII, (OTOAIAPAT, ONTUYECKHE CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
OmneiTel Pezepdopaa o paccesnuto anbda-yactuu. [Inanerapuast Mmoaens atroma
Cocras aromHoOro sapa. M3oronst

[lepron nonypacnaga aTOMHBIX €D

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEIN

Dusuueckue A61eHUSL 8 npupode: €CTECTBEHHBIN paIlI/IOElKTI/IBHHﬁ (I)OH, KOCMHYCCKUEC
Jy4d, paJUOAKTUBHOC HU3JIIYUCHUC IMMPUPOJHBIX MUHCPAJIOB, JIeicTBHe paarnOaKTUBHBIX
I/ISHy‘-ICHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

Texnuueckue ycmpoticméa: CIEKTPOCKON, WHIUBUIYalIbHBIA JO3UMETp, Kamepa
Bunscona, sigepHas sHepreTuka
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: UHXKEHephl Oynymiero: 9-i kinacc: yriryoJieHHbIH YpOBEHb: YUCOHUK: B
2-x actsx; 1-e m3nanue, 9 kinacc/ bemara B.B., Bopormnosa H.H., JlomaueHkoB
N.A. u np.; non penakuueit [laneoparuesa FO.A. AkunoHnepHoe 00111€CTBO
«3narensctBO «lIpocBemienne»

[eppimkua A.B. ®uszuka 9 knacc: yueOHUK 117151 00111€00pa30BaTeIbHbBIX

yupexaeHuit — M.: Ilpoda, 2013 (®I'OC)

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

['enaenmreitn JI.O. 3agaun no gusuke ¢ mpuMepaMu peteHun. 7-9 kmaccol - M.
Mnexca, 2015

Pa6ouas nporpamma no simaun Y MK Ilepsimikuna A.B. 7-9 knacest — M.:
Hpoda, 2017 — pexxum noctyma: https://drofa-ventana.ru/metodicheskaja-
pomosch/materialy/umk-liniya-umk-a-v-peryshkina-fizika-7-9_chapter-glava-2-
elektricheskie-yavleniy

[IpumepHbIe TporpamMmsbl o yueOHbIM npeaMeraM. Pusnka. 7-9 kinaccel. — M.:

[Ipocsemenue, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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