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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3KMKe HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTaBlieHa Ha
OCHOBE TOJIOKEHUU W TpeOOBaHUN K pe3yjbTaTaM OCBOCHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpazoBatenbHON Tporpammbel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ yd€Ttom
dbenepasibHON paboueld mporpaMmbl BocmUTaHWsS W KoOHIENIUU mpenogaBaHus y4eOHOTO
npenmera « DU3nKay.
Conmepxanue  mporpaMMbl 1o (GU3MKE ~ HampaBlIeHO  Ha  (OPMHUpPOBaHUE
€CTECTBCHHOHAYYHOW TPaMOTHOCTH OOYYAlOMIMXCS M OpraHu3aldio W3y4eHus (U3NKA Ha
NeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3MKE YUYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenMera B peamusaiuu  TpeboBanmit ®I'OC OOO K mMIaHUPYEMBIM JIMYHOCTHBIM |
METANpEeIMETHBIM ~ pe3ysibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHMUs.
[IporpamMma no (u3MKe ycTaHaBIMBAaeT paclpeaesieHHe y4eOHOro marepualia Mo rojam
oOydeHus (o Kjaccam), TMpeajiaraeT MPUMEPHYIO IOCIEeOBATEIbHOCTh H3YUYEHHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA TMPEAMETHOTO COJCpKaHUS M Y4ETe BO3PACTHBIX
0cobeHHocTel 00yJaronxcs.
[Tporpamma o usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOANYECKON TTOMOIIU YUUTEIIO
B CO37aHUH pabodell mporpaMMBI 10 Y4eOHOMY MIPEIMETY.
duznka SBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEJIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBJIECHUHN, N3y4aeMbIX XHMHUEH,
Owosoruei, acTpoHOMUEeH U (U3UYECKOW reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MpelocTaBiseT HauOojee sCHble 00pas3lbl MPUMEHEHHsS HAy4yHOTO MeToAa
MO3HAHMS, TO €CTh CII0C00a MOIYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.
OpHa U3 THaBHBIX 3334 (QU3NUYECKoro oOpa3oBaHHs B CTPYKType oOmiero oOpa3zoBaHUS
COCTOUT B (OPMUPOBAHMM ECTECTBCHHOHAYYHOH TI'paMOTHOCTH M HMHTEpeca K HayKe Yy
oOyyaromxcsi.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENIoJiaraeT OBJaJeHUE CIEAYIOIHUMU
KOMITIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:
® Hay4HO OOBSICHSTH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEeI0BaHUS;
® HHTEPNpPETUPOBATh JAaHHBIE W HCIOJIb30BaTh HAy4YHbIE JOKAa3aTENbCTBA IS
MOJTy4eHUs BHIBOJIOB.
Llenn w3ydeHust (pU3MKK HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI OIpPENENICHBI B
Konuenmun npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpTraHU3AIMIX
Poccuiickoii ®epnepainuu, peanu3ylOIUX OCHOBHBIE 0011e00pa3oBaTebHbIE IMPOTrPaMMBl,
yTBepkI€HHOW pemenneM Komnermn MunuctepcTBa npocBemienus Poccuiickon denepanun
(mpotoxout oT 3 nexadps 2019 r. Ne [TK48H).
ey n3yyenust GU3NKU:
e MpuoOpeTeHHe HHTepeca M CTpeMJIeHHs] OOydaloluxcs K HaydHOMY H3yUYEHUIO
MIPUPOJIbI, PA3BUTHE UX WHTEIIEKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAaydHOM MeETOJ€ TMO3HaHuA U (HOpMHUpPOBaAHHE
HCCJIEIOBATENIECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSIM;

e (QopmMHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHMUS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHUE NPEICTABICHUNA O posid (PU3MKHU Ui Pa3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHU;

® Dpa3BUTHUE TMPEJCTABIECHUHW O BO3MOXHBIX cdepax Oyaymied mnpodecCuoHaIbHON
JesITeNIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEieMy 00y4eHHI0 B 3TOM
HaIPaBIICHUH.

JocTwkenne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHMs 00ECIIEUNBAETCS PELICHUEM CIEAYIOLUNX 3a4a4:

e mpuoOpeTeHHe 3HAaHUK O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e mpuoOpeTeHHe YMEHUH OMUCHIBATH M OOBACHATH (PU3MYECKHE SBICHUS C
MCTIOJIb30BaHUEM TIOJyUEHHBIX 3HAHWI;

® OCBOCHHE METOJIOB pEIICHUs MPOCTEUIINX PACYETHBIX 3aJa4 C HCIOJIb30BaHUEM
(bu3HYECKUX MOEIIEH, TBOPUCCKHUX U MPAKTUKOOPUECHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHUW HAOMIOAaTh MPHUPOAHBIC SBICHUS ¥  BBHIIOTHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIC HCCIIECIOBAHUS C HCIOJIB30BaHHEM
HU3MEPUTEIILHBIX TPHOOPOB;

e ocBoeHHE NPUEMOB paboOThl ¢ HH(pOpMaIHeld (GU3MUECKOro COAEpKAHUs, BKIIOYAs
WHPOPMAITMI0O O COBPEMEHHBIX JIOCTH)KCHUSX (U3WKH, aHaIW3 W KPUTHUECKOE
OllIeHHBaHKE UHPOpMAIUY;

® 3HAKOMCTBO O cepaMu MPOPECCHOHATHHON NEATETHPHOCTH, CBI3aHHBIMU C (DU3HKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKCHHSIX (PU3HUSCKON HAYKH.

Ha wn3ydenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHMS
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlen0), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEI0), B 9 KJacce - 102 Jaca (3 yaca B HEJIETIIO).

[Tpenyiaraemslii B mporpamme 1o (usuke nepeyeHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKkTep, Y4UTellb JAeJaeT BhIOOp MPOBEICHUS J1a0OpPaTOPHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIbHBIX
3a1aHUM, Ipe/UIaraeMbIX B paMKax OCHOBHOTO FOCYJIapCTBEHHOTO YK3aMeHa 110 (pusnke.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usnka v e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPA.

®usnka — Hayka o npupoze. fABneHus npupopl. PU3NUECKUe SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, FTIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

dusuueckre BeMUYUHBL M3Mmepenue ¢usndeckux BenudyuH. Dusnueckue MpUOOPEHI.
ITorpemHocTs n3MepeHuil. MexayHapoHasi cHCTeMa €IMHULL

Kak ¢usuka u npyrue ecTeCTBeHHbIE HAyKH M3Yy4aroT Npupony. EcTecTBeHHOHAy4YHBIH
METOJ TO3HaHWA: HaONIOJeHUe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKECHHUE THUIIOTES,
AKCIEPUMEHT IO TMPOBEpKE TIHUMOoTe3, OOBsicHeHHWe HalmogaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckue MpUOOPHI M MPOIEAYpa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M ITUGPOBHIM

npubopom.

Jlabopamopusie pabomsl u onvimol.
Omnpenenenne 1eHbI ASIEHUS MIKaJIbl U3MEPUTENBHOTO Iprdopa.
N3mepenne paccTOsSHUN.
N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Onpenenenre pa3MepoB MajbIX TEl.
N3mepenne temnepaTypbl NpU MOMOIIM >KHAKOCTHOIO TEPMOMETpAa MW JaTyUKa
TEMIIepaTyphbl.
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6. IlpoBenenue wuccieOBaHUS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MONETA IIApUKAa,
MyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIe, YeM OOJBIIIE BEICOTA MTyCKa.

Pasnen 2. [lepBoHayanbHble CBeJeHHs 0 CTPOEHUHU BelleCTBA.

CrpoeHue BemecTBa: aTOMBI M MOJEKYJbI, UX pa3Mmepbl. OMNbBITHI, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOSHUE BEIIECTBA.

JBwxenue dactui, BemiecTBa. CBs3b CKOPOCTH ABMKEHHUS YaCTHI[ C TEeMIEpPaTypoOi.
bpoynoBckoe nBuxkenue, auddysus. BizanMonaelicTBue dYacTHIl BEIIECTBA: MPUTSHKEHUE H
OTTaJKWBaHUE.

ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOCHHUE Ta3oB, KUAKOCTEH M TBEPABIX
(kpucTayIMyeckux) Ted. B3auMoCBsA3b MEXy CBOMCTBAMHM BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpocHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmrogeHue OpOyHOBCKOTO JIBHYKCHHUSI.

2. HabGmronenue nuddysun.

3. HaGnropenue siBIeHUN, OOBSICHAIOMIUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHII

BEILIECTBA.

Jlabopamopusie pabomsl u onvimol.

1. Omenka muaMeTpa aToMa METOJIOM PSIOB (C UCTIONB30BaHUEM (oTorpaduii).

2. OnpIThI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHMe U B3auMoO/ieiicTBUE TeJl.



Mexannueckoe IBMKEHHME. PaBHOMEpHOE U HEpaBHOMEpHOE JBHXkEeHHE. (CKOpOCTb.
CpenHsist CKOpoCTh IPY HEPABHOMEPHOM JBM)KEHUU. PacuéT myTH U BpeMEHM JBUKECHMUSL.

SlBnenue wHepnuu. 3aKOH WHEpIUHU. B3aumojelcTBHe Ten Kak NMpPUYMHA H3MEHEHHS
CKOPOCTH JBWXEHHS Teld. Macca kak mepa MHepTHocTu Tena. [lmoTtHocTh BemiecTBa. CBS3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BElIeCTBa.

Cwia Kak XapakTepUCTHKa B3auMojeucTBus Ten. Cuna ynpyroctd WM 3akoH [yka.
N3mepenne cuiabl C MOMOIIBIO JUHAMOMETpPA. SIBJIEHHE TATOTEHUA M cuia Tskectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CnokeHue cui, HamnpaBiIEHHBIX IO
oz1HOI npsimoii. PaBHozelcTByIomas cuil. Cuia TpeHus. TpeHue CKOJIbXKEHHUSI U TPEHHUE MOKOS.
Tpenue B IpUpOAE U TEXHUKE.

LHemoncmpayuu.

Habmtoienue MexaHu4ecKkoro JBUKEHUS Tena.
H3mepenne ckopocTu NpSIMOJIMHEWMHOTO IBHKEHUSI.
Habntoienue siBieHNUs HHEPIIUH.
Habmroienue n3MeHeHus: CKOPOCTH MTPH B3aUMOICHCTBUH TeTl.
CpaBHEHHME Macc IO B3aUMOJIEHCTBUIO TEIL.
CrnoseHue cuil, HalpaBJIEHHbIX 110 OAHON NPSIMOM.
JIaﬁopamoprle padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO IBMKEHMS (IIapHKa B YKUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOUIISI U TaK Jlajee).
2. Ompenenenue cpeiHeld CKOPOCTH CKOJBXKEHHsI Opycka WM IIapuKa 10 HaKJIOHHON
IIJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPAOTO TeNa.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsykeHHs (nedopMaiiu) Npy>KUHbI OT
IIPUIIOKEHHOM CHJIBL.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHMSI CKOJIBKEHHS OT BeEca Teja U
XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEM.

Pa3nea 4. /laBiienue TBEPABIX TeJl, ;KUAKOCTEN U ra30B.

Jasnenue. CriocoObl yMEHbILICHUS U YBETTUUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJieHUs ra3a oT o0bEMa, Temnepatypsl. [lepenada napneHus: TBEPABIMU TEIAMHU, KUJIKOCTIMHU
u razamu. 3akoH Ilackans. ITHeBMaTnueckue mamuHbl. 3aBUCUMOCTDH AABJICHUS >KHIKOCTH OT
rnyOunsl.  I'mapocratnueckuii  mapanokc. CooOmaromuecss cocynsl.  ['miapaBmuueckue
MEXAHU3MBI.

Atmocdepa 3eman U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHS BO3TYLIHON
o6onoukn 3emmu. Onbit Toppuuernnu. M3mepenue atrMocpepHOro IaBiIeHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopel mns u3MepeHus
aTMOC(EpHOTO JTaBJICHHS.

JleiicTBHE XUIKOCTH U ra3a Ha MOTPyKEHHOE B HUX TeJO. BrITankuBaromas (apxmumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUS )KUAKOCTHIO U Fa30M.
Coolmiarommecst COCyIbl.

I'mnpaBnnyeckunii npecc.

[IposiBnenune necTBust aTMOCHEPHOTO TABJICHHS.

SCIFS S S
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3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMaA MOTPYKEHHOW dYacTH Tena U
IIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOM JKHIKOCTH.

VYcnoBue 1uiaBaHMs TE: IJIABAHUE WJIIM TOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHHUS IIJIOTHOCTEN Tela U JKUIKOCTH.

Jlabopamopmuwvie padbomot u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00b&Ma MOrpyKEHHOM B KMJIKOCTh
4acTH TeJa.

OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEM Ha TENO, MNOrPYyKEHHOE B
JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEIO B
KHUIKOCTH, OT MacChl Tea.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00BbEMA NOrPyKEHHON B XKHUIKOCTh YaCTH T€Nla U OT IUNIOTHOCTH
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKHM M OIPENEIICHUE €€
Ipy30I0ABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeEprus.
Mexannueckast pabota. MOIIHOCTb.
IIpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBeCHS

phlyara.

[IpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKYy. «30J10TO€ NMPaBHIIO» MEXAHHKH.

KIIJI mpocThix MexaHu3MoOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannyeckass sHeprusa. KuneTnueckas W moTeHUManbHas »sHeprus. [IpeBpaiieHue
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAaHEHUS SHEPTUHU B MEXaHUKE.
Hemoncmpayuu.

1.

IIpuMepsl POCTBIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvinol.

l.

2.
3.
4.
8 KVIA

Onpenenenue pabOThl CUIIBI TPEHUST TIPU PABHOMEPHOM JIBIDKCHHH TeJa TI0
TOPU30HTAIBLHOM TTOBEPXHOCTH.
Uccnenosanue ycinoBui paBHOBECHUS pblyara.
N3mepenne KIIJ] HakTOHHOM MJIOCKOCTH.
N3yueHune 3akoHa COXpaHEHUsI MEXaHUYECKOI SHEPTUU.
CC

Pa3neu 6. TenJioBble siBJIeHUS.

OcCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUHN CTPOEHHUs BellecTBa. Macca
H pasMEpbl aTOMOB MW MOJICKYIIL. OHBITI)I, MOATBCPKAAOINIMEC OCHOBHBLIC ITOJOXKCHUA
MOJIEKYJIIPHOKUHETUYECKOH TEOpHUH.

Mogenu TBEPAOrO, KHUIKOTO M Ta3000pa3HOro COCTOAHUH BemecTBa. Kpucramiueckue u
amop@dusble Tena. OObsICHEHNE CBOWCTB Ta30B, JKUAKOCTEH U TBEPBIX TEJI Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUECKOM Teopur. CMauuMBaHME M KalWUIApHBIE sABJIEHUA. TeruioBoe
paciIipeHHe U CxKaTHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YacTHIL.
Buytpennss osHeprus. CrnocoObl U3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya |
COBEpIICHHE padoThl. BUbI TeTUIONIEpE1aun: TEIIIOMPOBOAHOCTD, KOHBEKIIUS, U3TyUCHHUE.



KonmuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTHYCCKHX
BEIIECTB. YJIeNbHAs TeIUloTa IUiaBieHus. [lapooOpa3oBanme W KoHAeHcamwms. Vcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIEHHSI OT
aTMOC(EpHOTO JTaBJICHHSI.

Brnaxnocts Bo3myxa.

DHeprus TOIJIMBA. Y eNbHAs TEIIOTa CrOPaHusl.

[Tpunnuner pabotel TemnoBbix asurateneid KIIJ[ TtermoBoro pgsurarens. TersoBbie
JIBUTATEIH U 3alIUTa OKPYXKAIOLIEH Cpe/ibl.

3aKOoH COXpaHEHUs U MIPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBUKEHUS.

Ha6mronenue nuddysun.

Halnronenue siBneHni cCMauyMBaHUS U KaTWJUIAPHBIX SBJICHUM.

Habmtoienue TemnaoBoro paciumpeHust Te.

V3meHeHne naBlieHus Ta3a Mpu U3MEHEHNH 00bEMa U HarpeBaHUH WU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunael reruionepenaun.

OxJtaxkieHue Ipyu COBEPIICHUU PaOOTHI.

9. HarpeBanue rpu coBepiieHUN pabOThl BHEIIHUMHU CHIJIAMHU.

10. CpaBHEHME TEIUTOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaOmronenue KumeHus.

12. HabnroaeHue mocTosHCTBA TEMIIEpaTyphl MPH MJIaBICHUU.

13. Moenu TENI0BLIX JBUTATEIEH.

Jlabopamopusie pabomsl u onvinol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

OmnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 110 HAOJIOICHUIO TETVIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenue qaBiaeHUs BO3IyXa B OAJIJIOHE MITIPHILA.

OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBJICHHUS BO3AyXa OT ero o0béma u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka ruUMOTE3bl JHMHEHMHON 3aBUCHMOCTH [UIMHBI CTOJOWMKAa JKUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

NSRRI
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7. HabmoneHue m3MeHEeHHs BHYTPEHHEW SHEPrHM Tela B pe3yJsibTaTe TeIulonepenadu
paboOThI BHEUTHUX CHIL.
8. MHccnenoanue siBieHUs TEII000MEHa PU CMEIIMBAHUM XOJIOIHOM U TOpsiuel BOJBI.
9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYSHHOTO BOJOM MpU TEIUIOOOMEHE C
HarpeThIM METAITINYECKUM LIAIMHIPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nponecca UCIapeHHUs.
12. Onpenenenne OTHOCUTEIBHON BIa)KHOCTH BO3lyXa.
13. Onpenenenue yaenbHON TEMIIOTHI IIABICHMS JIbAA.
Pa3nes 7. DiiekTpuyeckue M MATHUTHBIE SIBJICHHUS.
Onexktpuzanus Ten. J[Ba poga ayeKTpudeckux 3apsiioB. B3aumoneiicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMUYHHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuyeckoe noje. Hanpsok€HHOCTh anekTpuyeckoro noid. [IpuHIun cynepno3uuuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTApPHBIN anekTpuueckuit 3apsia. CTpoeHue
atoma. [IpoBOHHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. lcTounukm
MOCTOSTHHOTO TOKa. J[eHCTBHSI SJIEKTPUUYECKOTO0 TOKa (TEIMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckas unenb. Cuna Toka. Onekrpuyeckoe HampspkeHue. ConpoTHBIICHHE
MPOBOJIHUKA. YIeIbHOE COMNpPOTUBIEHUE BellecTBa. 3akoH Owma [ans  ydacTka ILeMu.
[TocnenoBarenbHOE U MapayieIbHOE COSAMHEHUE MPOBOJHUKOB.

PaboTta 1 MOLTHOCTB 3JEKTpUUECKOro ToKa. 3akoH J[oyns—JleHna. DnexkTpuueckue nemnu
Y IOTPEOUTENH IIEKTPUUECKON dHEPTrUun B ObITY. KOpoTKoe 3amMbIKaHue.

IlocTtostHEBIE MarHuTHL. B3anmmojeicTBHE ITOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJE.
MaruautHoe noJie 3eMJIv U €ro 3Ha4YeHUE ISl )ku3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHoe mnojie
AJIEKTPpUUECKOTO ToKa. [I[prMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JleHCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTeilb IMOCTOSHHOrO ToKa. Vcnonb3oBaHue
AJIEKTPOJIBUraTeIe B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SIBneHue snekTpoMarHUTHOM  uHAyknuu. IlpaBuno  Jlenna.
OnekrporeHepatop. CrocoObl TONYyYEHUS JJICKTPUUYCCKOW DHEPTrUu. OJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpU3aLus Ted.
JIBa pojia 37EeKTPUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsIKEHHBIX TEl.
Y CTpONCTBO U IEUCTBUE IEKTPOCKOTA.
DneKTpocTaTU4eCcKas MHIYKIHUS.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvpoBaHue CUIOBBIX JIMHUM SJIEKTPUICCKOTO TIOJIA.
W CcTOUYHNKH TOCTOSTHHOTO TOKA.
JlelicTBUA SJIEKTPUYECKOTO TOKA.
. DIEKTPUUECKUN TOK B KHUJIKOCTH.
. I'a30BBIi1 pazpsz.
. I3mepenue cuiibl Toka aMIepMeTPOM.
. I3mepenue 31eKTpuyecKoro HanpsKeHUs BOJIBTMETPOM.
. Peocrar u MarazuH cOnpOTHUBIICHUM.
. BzanmopelicTBrEe OCTOSHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TIOJIOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnwIT Opcrena.
. MarnuTtHoe nojie Toka. DJEeKTPOMAarHmr.
. JelicTBME€ MarHUTHOTO NOJI Ha TPOBOJIHUK C TOKOM.
. DIIEKTPOBUTATENH OCTOSHHOTO TOKA.
. UccnenoBanue siBNieHUs 3J€KTPOMArHUTHON UHIYKITUH.
. Onpitel @apagest.
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. 3aBUCHUMOCTE HaImpaBJICHHUA HHAYKIOWUOHHOT'O TOKa OT yc.]'[OBHﬁ €ro BOBHUKHOBCHUSI.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopusie pabomsl u onvinol.

OnBITHI 110 HAOTIOACHUIO STICKTPHU3AIMH TET HMHIYKIIUECH U TPH CONPUKOCHOBEHUH.

HccnenoBanue qeHCTBUS SJIEKTPUYECKOTO TIOJIST Ha MPOBOTHUKU U TUAJICKTPUKH.

COopka u mpoBepKa padOTHI AIEKTPUUECKOM LTI MMOCTOSTHHOTO TOKa.

M3mepenue u peryIMpoBaHKe CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 pe3UCTop, OT COMPOTHUBIICHUS

pe3UCTOpa M HAMPSHKEHUS Ha PE3UCTOPE.

7. OmneITel, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  JJEKTPHUECKOTO  COMPOTHUBICHUS
MIPOBOJHMKA OT €T0 JIJTMHBI, TUIOIIA U MTONIEPEYHOTO CEUSHUS U MaTepHaa.

8. TlpoBepka mpaBWiIa CIOXKEHUS HAMPSHKCHUH MPU TIOCIECIOBATSIEHOM COCTUHCHHH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia It CUITBI TOKA MPH MAPaUICITEHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI JIEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOLTHOCTH 3JIEKTPUIECKOTO TOKA, BBIJENIIEMOI Ha PE3UCTOPE.

12. VccnenoBaHre 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 JIAMIIOUKY, OT HAMpsIKEHUS
Ha HEW.

13. Onpenenenue KIIJI narpeBarensi.

A e

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO TIOJSl TOCTOSIHHBIX MAarHUTOB TIPU WX OOBCAMHCHUH W
pas3ziesieHu .

16. UccnenoBanue neUCTBUA SIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS KaTyIIKH C TOKOM U
MarHuTa OT CHUJIbl TOKA U HallpaBJIEHUs TOKA B KaTYIIIKE.

18. 3yueHue AeiCTBUS MarHUTHOTO MOJISE HAa MPOBOJIHUK C TOKOM.

19. KoncrpyupoBanue 1 nuzydeHue paboThl 3JIEKTPOIBUTATETIS.

20. Uzmepenune KII] anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnpITEl MO MCCIEIOBAHUIO SIBICHUS SJCKTPOMArHUTHOW WHIYKIIMH: HWCCJIEIOBAHHE
W3MEHEHUN 3HaUeHUs 1 HAINPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KVIACC

Paspnen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTh
MEXaHUYECKOr0 JBWKECHHS. PaBHOMepHOe mpsAMOJIMHENHOE JBHKeHUE. HepaBHOMepHOE
npsIMOJIMHEWHOE JBHkeHHe. CpelHsisi U MrHOBEHHAas CKOPOCTh Teja NpH HEPaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosTnHeiHoe aBrmkeHne. CBoooHoe nageHne. OmbIThI
lNanunes.

PaBHOMepHOE nBHXKEHHE MO OKpy)HOCTU. [lepmon u yactota obparienus. JluneliHas u
yIJIOBasi CKOPOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. IIpunnmn
CYIEPIIO3ULIUHU CUIL

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHuUs: Cuiia TPEHUS CKOJBXKECHHS, CUJia TPEHUS
MOKOSI, IPYTUE BUJIBI TPEHUS.



Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TATOTCHUSA. YCKOpPEHHE CBOOOIHOTO TaJIeHUSI.
Jewxenue mnaner Bokpyr Conuna. IlepBas kocmmueckass ckopoctb. HeBecomocTs u
[EepPErpy3KH.

PaBHOBecue MaTepuanbHOI TOUKUA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. L[eHTp TskecTH.

Nmnynbe Tena. M3menenue mmmynbca. Mmysibe cuiibl. 3aKOH COXpPAHEHUS UMITYJIbCA.
PeakTuBHOE 1BMKEHUE.

Mexannyeckass pabota u MoirHOcTh. Pabota cun TspkecTd, ynpyroctd, TpeHus. CBs3b

SHEPrUU

n pa6OTBI. IloTenunanbHast OHCprus TCjia, NMOAHATOrO HaA MOBCPXHOCTHIO 3CMIIH.

ITorenumanpHas Heprus c:xartoy npyxuHsl. Kunernyeckas sHeprusa. TeopeMa 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUH.
Hemoncmpayuu.

1.
2.

AN

7.

8.

9.

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

Habmtoienne MexaHn4eckoro JBUKEHHsS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHHE MYyTEl M TPACKTOPUU JIBMKEHUS OJTHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HbIX TeJl OTCUETA.

M3MepeHne cKOpOCTH U YCKOPEHHUSI TPSIMOJIMHENHOTO IBUKECHMUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUSI.

HaGnronenue MBUKEHUS Tela 1Mo OKPYKHOCTH.

Habnronenne MexaHMYECKUX SIBJICHUH, POUCXOSIINX B cUCTeMe oTcuETa « Temexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.
3aBHUCHMOCTb YCKOPEHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH HA HETO CUIIBI.
HaGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

N3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH>KEHHH.

Ilepenaya uMIrysibca Ipyu B3aUMOJEHCTBUM TEIL.

[TpeoOpa3oBaHus S3HEPTUH MTPH B3aUMOICHCTBUHU Tell.

CoxpaHeHMe UMITyJIbCca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJIbca Py aOCOIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

HabmtoieHue peakTHBHOTO ABH)KEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM MaJICHHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTHUH NIPU ABMKEHUU Tea MOJ IEUCTBUEM IIPYKUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1.

KoucTpynpoBanue Tpakta Ui pa3roHa W AallbHEHIIEr0 PaBHOMEPHOTO JBIKEHUS
[IapUKa WIH TEIECKKH.

Omnpenenenue CpeaHEd CKOPOCTH CKONBKEHUS OpyCcKa WIM JBWKCHHS IIapUKa I10
HaKJIOHHOM MJIOCKOCTH.

OmnpenerneHne YCKOPSHHsI Tela TPH PABHOYCKOPEHHOM JBMKCHHWH 0 HAKJIOHHOHN
TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHKEHUU 0e3
HAYaJbHOM CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM TpPH PABHOYCKOPEHHOM JABW)KCHMHU 0€3 HadalbHOM
CKOPOCTH TIIyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJUHAKOBBL.

HCCHCI{OBaHI/IC 3aBUCUMOCTH CHJIBI TPCHUA CKOJBXCHUA OT CHJIbI HOPMAJIbHOI'O
JTABJICHHSI.

Omnpenenenue kodppuImeHTa TPEHHUS CKOIBKECHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.



9.

Omnpenenenue pa®OTBl CHJIBI TpPEHHs NpPU PaBHOMEPHOM JIBWKEHMHM Tejla IO
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Ompenenenne paboOTHl CUJIBI YIPYTOCTH MpPH TMOABEME TIpy3a C HUCIOJIb30BAHHUEM

HCIIOJABHXXHOI'O U IOABUXKHOT'O 0JI0KOB.

11. M3y4yeHue 3aKk0HA COXpaHEHHUS YSHEPTHH.

Paszpnen 9. Mexanudeckne Koj1e0aHUA U BOJHBI.

KonebartenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWIA: MEpHOJ, 4acToTa,
aMIUIMTyJa. MareMaTuueckuil W TpYXKUHHBIA MasTHUKW. [IpeBpailieHne >Heprum mnpu
KOJIe0ATEILHOM JIBHKEHUH.

3aryxarmue konebanus. BeiHyk1eHHbIe KoneOaHusi. Pesonanc. MexaHudeckrue BOJHBI.
CaoiicTBa MeXaHUYECKHUX BOJIH. [Ipo10yibHBIC U MOTIEpEYHbIe BOJIHBI. J{JTMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4eCcKre BOJHBI B TBEPJIOM TEJE, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicOoTa ToHa. OTpaxkeHne 3Byka. MHbpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaGnronenue kojeOaHuit TN MO ACHCTBUEM CHIIBI TSKECTH M CUITBI YIIPYTOCTH.
2. Habmronenue konebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmoneHue BBIHYKACHHBIX KoJeOaHH U pe30HaHca.

4. PacnpocTpaHeHHe MPOJAO0IbHBIX U MONEPEUYHBIX BOJIH (Ha MOJIEIH).

5. HabmoneHune 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKUH pE30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acToThl U MepuoJia KoiebaH!ii MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Tepuoja KoJieOaHW MOABEIICHHOTO K HHUTHU Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TEepHOJa KoJeOaHUN MPYKMHHOTO MAasSTHHUKA OT MacChl
rpy3a.

[IpoBepka HE3aBUCHMOCTH TEpHOJa KOJeOaHWil Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Tepuoja KoJIeOaHHM MNpPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3nesa 10. D1eKTpoOMarauTHoOE 10JIe H 3JICKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkaya 351eKTpOMarHuTHHIX BOJH. ICTIOJIB30BAHUE 3JIEKTPOMATHUTHBIX BOJIH ISl COTOBOM

CBs3H.

DJeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJTHOBBIE CBOKCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
BonHoBrIEe cBOMCTBA CBETA.

Jlabopamopusie pabomul u onvinol.

1.

W3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH ¢ IOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cera. Mctounuku cseta. [IpsMoninHeliHOE pacnpocTpaHEHHE CBETa.
3atmenus Connua u JIyHel. Otpaxenue cBerta. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.



IIpenomiienne cBeta. 3aKOH NpeIoMiIeHUs cBeTa. [loaHOEe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHuE TIOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAAX.
JIunza. Xox myweil B mmH3e. Onruyeckas cucreMa (Qoroamnmnapara, MHUKpOCKONa H
Teneckona. ['a3 kak onTuueckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.
Pasnosxenue 6enoro cera B cekTp. OnbiTel HetoToHA. Cl0’KeHUE CTIEKTpaIbHBIX IBETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpsimonuHEIHOE pacIpOCTpaHEHHUE CBETA.
OtpaxeHue cBera.
ITosrydyeHnne n300paxeHNi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
IIpenomienue ceera.
OnTHyeckuii CBETOBO/I.
Xox myueil B cobuparoliei JnH3e.
XoJ Ty4del B pacCenBaroIen JIMH3E.
[Tomyuyenue n300paxeHnit C MOMOIIBIO JIHH3.
9. Tlpunuun neiictBus ¢oroannapara, MUKpOCKOIA U TEIECKOIIA.
10. Monensb riasa.
11. PaznoxeHue 6enoro cBera B CIEKTP.

e IR A

12. TlomyueHue 6eoro cBETa MPH CIIOKCHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HccrnenoBanue 3aBHCHMOCTH yTJIa OTPAKCHHUSI CBETOBOTO JIy4a OT yTJIa TaICHHsL.

2. H3yudeHue XapaKTepHUCTUK U300paKEHUS MPEMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH YTIJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT YyIJia MaJeHus Ha
TPaHUIE «BO3TYX—CTEKIION.

[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIONICH TUH3BI.
OMBITHI IO Pa3I0KEHUIO OETIOTO CBETA B CIEKTP.

NS s

OnpITEl 1O BOCHPHATHIO IBETa MPEIMETOB IMPU WX HAOIIOJEHUM 4Yepe3 IIBETOBBIC
GUIbTPHI.

Pa3pnen 12. KBanToBbBIC SAIBJICHUS.

OmnsiTel Pesepdopna u minanerapHas mozens atromMa. Mogens atoma bopa. Mcnyckanue u
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JIMHEUaThle CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas Mopens aromHoro sapa. HM3zorombel. PanunoaktuBHble mnpeBpaunieHusd. l[lepuon
noJtypacmnaja aTOMHBIX siJIep.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUsI 3apsIIOBOIO M MacCOBOTO YHUCEN. DHEPTHUsl CBS3H
aToMHBIX syep. CBs3b Macchl W dHepruu. Peaknmm cuHTe3a u neneHus sgaep. Mcrounuku
sHepruun CoJiHIa 1 3BE3/I.

SAnepHas sHepretuka. JlefcTBUS paMOAKTUBHBIX U3JIy4YE€HUH Ha )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

CriekTpbl U3ITy4YEeHHS U MOTJIOUICHUSI.

CrieKkTpbl pa3aIMYHbIX Ta30B.

CrniexTp BoJIOpoOa.

Habmtonienue tpexkoB B kamepe Bunbcona.

PaboTa cuéTtunka HOHU3HPYIOMINX H3ITYyUEHUH.

Perucrparus nzmydeHust pupOIHBIX MUHEPAJIOB U IPOTYKTOB.

S e



Jlabopamopusie pabomsl u onvinol.

1. HabmroneHue CIIONIHBIX U IMHEHYATHIX CHEKTPOB U3ITyUSHHS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE 3HEPIMM YacTHULBI 10 TOPMO3HOMY IHyTH (I10

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 AN MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYJIh MpEeAHAa3HAueH Uil CUCTEeMaTH3aluu U
0000111eHUs TPEAMETHOTO COJIEP>KaHMs U OMbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MTPHU U3YUECHUHU
BCEro Kypca (DPU3MKH, a TakKe JUId MOJrOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMEHY IO
¢du3uKe 17151 00ydaroUINXCsl, BBIOPABIINX ATOT YU€OHBIH MpeIMeT.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEATU3yIOTCd U CHCTEMAaTU3UPYIOTCS — BUABI
JeSITEeIbHOCTH, Ha OCHOBE KOTOPBIX OOecneunmBaeTcss JOCTH)KEHHE IMPEIMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00ydeHMsl, (OpMUPYETCS €CTeCTBEHHOHAay4YHas
IrPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIAOBAaHUS SBICHUN NPUPOJBI M TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (UINYECKUE SBICHHS, MPHUMEHsSI TMOJTy4YeHHbIE 3HAHUS,
pelaTh 3aa4i, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO pa3felia pean3yercs 3a CUET TOro,
4TO 00y4YarolIrecs BHIMOJHAIOT 33/1aHUs, B KOTOPBIX UM IMpeiaracTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSACHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KaroIIeH MPUPOAE U OBCETHEBHOM KU3HU;

HCIIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBAaHUS (PU3NUYECKUX SIBICHUN, B TOM YHUCIE JUIS
MIPOBEPKHU TUIIOTE3 U MOIYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIEee BaXKHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHIA,
HanpuMep, MPaKTUYECKOIO HCIOIb30BAaHUS pA3JIUYHBIX HCTOYHUKOB DJHEPIUUM HA OCHOBE
3aKOHA IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

W3ydyeHnne @u3Mku Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa30BaHMSA HANpaBiI€HO Ha

JOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MTPECAMETHBIX O6pa?>OBaTe.]'IBHI)IX PE3YIbTATOB.

B pesynapraTte wu3ydeHws (PU3MKM Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy

oOyudaromierocs 0yayT chOpMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUS:

- IIPOsIBJICHHE MHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSTHHIO POCCHUMCKON (pU3MUECcKOM
HayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB,;

2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYUMBIX U 3THUYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUHN (PpU3MKHY;

- OCO3HaHME BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOIO;

3) 3cTeTHYECKOI0 BOCTIUTAHMS

- BOCIIPUATHE 3CTETHUECKUX KAaueCTB (PM3MUECKOM HayKH: €€ rapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHHUSA:

- OCO3HaHUE IEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOI JII0O03HATENFHOCTH, MHTEPECA K UCCIICAOBATENBCKON ACITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSl U IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

- OCO3HaHUE IIEHHOCTH Oe30macHoro obpas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJ O€30IacHOTO TIOBEJEHUS Ha TPAHCIOpTE, Ha J0pOrax, C
AJIEKTPUUYECKUM U TETJIOBBIM 000pYIOBaHHEM B IOMAITHUX YCIOBUSX;

- c(OopMHUPOBAaHHOCTh HaBbIKa peduieKCHu, MPU3HAHHE CBOETr0 MpaBa Ha OIIMOKY M TaKOro
K€ MpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUA:

- aKTUBHOE Y4acTHE€ B PELICHUM NMPAKTUYECKUX 3a/1ay (B paMKax CeMbH, 00pa30BaTENIbHOM
OpraHM3alii, Tropojia, Kpas) TEXHOJOTHYECKOW U COLMAJbHOW HaIpaBIEHHOCTH,
TPEOYIOMKMX B TOM YHCIIC U (PU3UICCKUX 3HAHUM;

- HHTEpEC K NMPAKTHYECKOMY M3YUYCHHUIO POQeCcCri, CBI3aHHBIX C (PU3UKOMH;

7) 3KOJI0OrH4eCcKOro BOCIIMTAHMS:

- OpHMEHTallMs Ha NpUMEHEHHe (GU3NYECKUX 3HAHWW JUIs pelleHus 3ajad B 00JIacTH
OKpY’Kalollleld cpenibl, MIIAaHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX ITOCJIEICTBUI
JUISL OKPY>KAIOILEH Cpeibl;

- OCO3HaHHeE INI00ANTBHOr0 XapakTepa HKOJOTMYECKUX MPoOIeM U MyTel uX pereHus;

8) aganTanuu K M3MEHSIOIIUMCSH YCJIOBUSM COUMAJIBLHOM M IPUPOIHOM Cpeabl:

- TNOTPeOHOCTh BO B3aUMOJEHCTBMM IIPU BBIIOJHEHUH HCCIENIOBAaHUM M IPOEKTOB
¢bu3nueckoil HaPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHUX;

- IOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO EATENBHOCTD;

- MOTpeOHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM uucie (HOpMyIUpOBaTh HIEH,
TIOHATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;



® - [UIAHUPOBAHHE CBOETO PAa3BUTHA B IPHOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

¢ - CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOILI, 06H_IGCTBa H 3KOHOMHMKH,
B TOM YHCJIC C MCIIOJIb30BAHUECM (bHBI/I‘IGCKI/IX 3H21HPII>1;

® - OICHKA CBOMX JCHCTBUI C ydY€TOM BIMSHHS Ha OKPYXAMIIYI CPEly, BO3MOMKHBIX
[JI00AIBHBIX TTOCJIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe oCBOGHHS NporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOIO OOMIETO
oOpa3oBanusi y oOyuatomerocsi OyayT choOpMUPOBaHBI MeTamnpeAMeTHbIe Pe3yJbTaThbl,
BKIIIOYAIOILIME TI03HABATENbHBIE YHUBEPCAIbHbIE Y4eOHBIE JEHCTBUS, KOMMYHUKATHBHBIE

YHHMBEpcalibHble YUeOHbIE ICHCTBHS, PETYIISITUBHbBIC YHUBEPCATIbHbBIC YUeOHbIC ICHCTBHUS.

ITo3HaBaTebHBIE YHUBEpPCAJIbHBIC y‘-leﬁHI)Ie JeHCTBUSA

Ba3oBble JJornueckue aeiicTBuA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SBICHHIA);
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIIMK, OCHOBAHUS JIJIsT 0000IeHUs
Y CPaBHCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3HUUECKUM SIBIICHHSIM;

BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3KU IMPU HU3YUYCHUU (1)I/ISI/I‘ICCKI/IX SIBJICHUU U
MPOIIECCOB, JIENaTh BBIBOJBI C HCIOJIB30BAHUEM JICAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBA3SIX (PU3NUECKUX BEITHYNH;
CaMOCTOSITENIbHO BBIOMpPATh CIMOCO0 pelieHuss y4eOHOW (u3uMyecKkod 3amayu
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB pEIIEHUs, BBHIOOpP Hamboyee MOAXOMASIIEro ¢
Y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCKUE JeiiCTBHS:

UCIONIF30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMUS,

MPOBOJIUTH IO CAMOCTOSITEJILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXKHBIN
(MBUYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OIICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TIOJYUYECHHYIO B XOJ€
MCCTIEOBAHUS WM SKCIICPUMEHTA;

CaMoOCTOSITeNILHO  (opMynUpoBaTh OOOOMIEHUS ¥  BBIBOABI 1O  pe3yJibTaTaM
MIPOBEAEHHOTO HAOIIO/IEHUS, OIIBITA, UCCIICIOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUECKHUX MPOIIECCOB, a TAKKE
BBIIBUTATh TIPE/IOJIOKEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IPUMEHSTh pa3IMYHbIE METO/bl, MHCTPYMEHTBI W 3allpoChl MpPU TMOHUCKE U OTOOpe
nH(OpPMAITUU WU TaHHBIX C YIETOM MPEUIOKEHHON YyueOHOW PU3NUecKor 3a/1auu;
aHAJTM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMAIUIO pa3IMIHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI0 (QOpMY HpeJICTaBiIeHUs HH(POpMalUu U
WUTIOCTPUPOBATh pEIllaeMble 3aJaud HECIIOKHBIMU CXeMaMH, JAuarpaMMaMy, HHOMN
rpaduKoi ¥ ©X KOMOWHAIIMSIMHU.



KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B XO0/€ OOCYXIEHHUS Y4eOHOro MaTepualia, pe3yibTaTOB JIAOOpAaTOPHBIX pPaboOT u
MPOEKTOB 331aBaTh BOMPOCHI TI0 CYIIECTBY OOCY>KIaeMON TeMbI U BhICKA3bIBaTh UJICH,
HAIICJICHHBIC Ha PEIlICHUE 3a/1a4H U MOIepKaHnue OJIaroXenaTeTbHOCTH OOIICHNUS;
COMOCTAaBJIATh CBOM CYXKJEHUSA C CYXICHUSMU JIPyTUX YYAaCTHHKOB JHUaora,
OOHAPYKUBATh PA3TUIHUE U CXOJICTBO TIO3HIIHIA;

BBIPAXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

myOJMYHO  TPENCTaBIATh  PE3yJdbTaThl  BBIIOJHEHHOTO  (PU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHUMATh W WCIONH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaLHOW pabOTHI
IIPU PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JESITENBHOCTH, OPraHU30BBIBATH JACHUCTBHUS IO €€
JTOCTIKCHUIO: PACIPEIeNIATh POJH, 00CYX AaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJTHATh CBOKO 4YacTh PAaOOTHI, JOCTHras KauyeCTBEHHOTO pe3yJibTara Mo CBOEMY
HAaIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUS C IPYTUMU YWICHAMU KOMaH/IbI;
OIICHMBAaTh KA4eCTBO CBOETO BKJIaga B OOMUN TPOAYKT TIO KPHUTEPHSM,
CaMOCTOSTENIHO C(HOPMYJTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSA.

PeryasiTuBHBIe yHMBepcalbHbIe Y4eOHbIe AelicTBUSA

Camoopranuzanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHAX, TPEOYIOMNX IS PELICHUS
¢bu3nUecKux 3HAHUMH;

OPHMEHTHPOBATHCS B PA3NMYHBIX TOAXOAAX NPUHATHS pEHICHHH (MHIUBHIyalTbHOE,
NPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH rpynioil);

CaMOCTOSITENIFHO COCTAaBIISATh AJITOPUTM pEIIeHUs (U3MUECKOM 3aJaddl WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaraeMple BAPHAHTHI PEIICHU;

IenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalllU U MpejiaraTh IjaH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBl JIOCTHKEHUS (HEJOCTH)KEHUS) pe3yJbTaTOB JAEATENbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHs (PU3NYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HW3MEHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUAM;

CTaBUTH ce0s1 HA MECTO JIPYroro 4yeioBeKka B XOJI€ CIopa WM AUCKYCCHM Ha HaY4YHYIO
TE€My, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEHIeHWH (PU3MUECKUX 3ajady MU B
YTBEPKIACHUSIX HAa HAYYHbIE TEMbI U TAKOE K€ IIPaBoO JIPyroro.

INPEAMETHBIE PE3YJ/IBTATbBI



K xoniy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOUINXCS YMEHUMA:

UCIIONIb30BAaTh TMOHATHS: (U3NYECKWEe W XUMHYECKHE SIBJICHUA, HaOIo/IeHue,
HKCIEPUMEHT, MOJeNb, TUMOTE3a, SAUHULBI (PU3MYECKUX BEJIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHHSI BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUIECKOe
IBWKEHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),  TpaeKTOpusi,
paBHOJEHCTBYIOIIAsE cuia, Jedopmanus (ynopyras, IUIacTHYEcKasl), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

pasnuyath sBieHus (Iudysus, TEIUIOBOE IBUKEHHE YacTUI] BEIIECTBA, PABHOMEPHOE
IBUKEHHE, HEpaBHOMEPHOE JIBHKEHHE, MHEPIUS, B3aUMOJACHCTBHUE TeJ, paBHOBECUE
TBEPABIX TEJN C 3aKpeIyIEHHOW OChIO BpalleHMs, TMepefada AaBleHUs TBEPIBIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(hepHoe JaBieHue, TUIaBaHue TeJ, MPEBpaIleHus
MEXaHWYECKOM IHEPTUH) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE,

pacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOLIEM MUpE, B
TOM uucie (pU3MYecKue SBICHUS B TMPHUPOJC: MPUMEPHI JBIKEHUS C Pa3TUIHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBON NPUPOJE, ACHUCTBUE CUIIBI TPEHHsS B NPUPOLE U
TEXHHMKE, BJIHMSIHHUE aTMOC(EPHOTO AABJICHUS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pplYary B Teje YesloBeKa, NMPU 3TOM NEPEeBOIUTH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJICIISITh CYIIIECTBEHHBIEC CBOMCTBA (TTPU3HAKH) (PU3NUYECKUX SBIICHUA;

OIMCHIBATh N3YYEHHBIC CBOICTBA Tel U (PU3WUYECCKHE SIBICHUS, UCIIONB3Ys (pr3nyeckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpeMs, MyTb, CKOPOCTh, CPEIHSISA
CKOpOCTb, CHJIa YNPYTrOCTHU, CHJIA TSKECTH, BEeC Tela, CHJIa TPEHUS, JaBJICHHE
(TBEpHoro Tema, KMIKOCTH, ra3a), BBITAIKHBAIOIIAs cHUla, MeXaHHuYeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QUIMEHT MOJE3HOro ACUCTBUS
MEXaHU3MOB, KMHETUYECKAs] M TOTEHIMAJIbHASI DHEPrusi), IPH OMHUCAHUM MPABUIHHO
TPaKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BETUUNH, X 0003HAYCHHUS U eIUHUIIBI
(bu3NYeCKUX BEIUYUH, HAXOAWUTh (OpPMYIbI, CBA3BIBAIONIME JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpauKyd H3YUYEHHBIX 3aBUCHUMOCTEH
(MBUYECKUX BEITMYHH,

XapaKTepu30BaTh CBOMCTBAa Tel, (DM3WYECKHE SBICHHUS M TPOLECCHI, HCIONB3YS
MpaBujia CIOKEHHS CUJ (BIIOJIb OJHOW TpsIMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesa, mpaBUIO paBHOBeCHs pbluara (OJ0Ka), «30JI0TO€ MPABHIO» MEXaHHKH,
3aKOH COXPAaHEHUs MEXaHWYECKOM DJHEPruM, IpH OTOM JaBaTh CJIOBECHYIO
(GhOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHUECKOE BHIPAKCHHE;

OOBSCHATh (PU3MYECKHE SIBICHUS, MPOIECCHl M CBOWCTBA Tel, B TOM YHWCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapakKTepa: BBISBIATH MPUYMHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX IIAroB ¢ Onmopoi Ha 1—
2 UW3yuYeHHBIX CBOWCTBA (PM3MUECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemats pacuéTHbie 3agadyd B 1—2 JEHCTBUS, HUCHONB3YS 3aKOHBI U  (HOpMYIIHI,
CBs3bIBaOLIME (DU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3a/Jayu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (U3NYECKUE BEIWYMHBI B (QOPMYJIBI U
MIPOBOAMTH PAcu€Thl, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOAMMBIC AJIsi PEIICHUS
3aJ1a4, OIICHUBATh PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHBI;



pacrno3HaBaTh MNpPOOJIEMbI, KOTOpPbIE MOYKHO PELIUTh MPU IMOMOLIM (PUIUUYECKUX
METOZOB, B OIMCAaHUM MCCIECIOBAHUS BBIACIATh IIPOBEPSIEMOE IIPEAIIOIOKEHUE
(rumote3y), pas3nuyaTh W HMHTEPIPETUPOBATH MMOJYUYEHHBIM pe3ynbTar, HaXOIUTh
OIHMOKHY B XOJI€ OIIBITA, JINIATh BHIBOJIBI IO €r0 Pe3yJIbTaTaM;

MPOBOAMTH OMBITHI MO HAONIOICHUIO (PU3NUECKHX SBICHUIN WM (PU3MUECKUX CBOICTB
Ten:  (OpPMYIHMPOBATH TPOBEPSiEMbIE MPEANONIOKEHU, COOMpaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PY0BaHUS, 3aIMCHIBAT XOJ1 OTBITA M (POPMYIIMPOBATH BHIBOJIBL;
BBHITIONHATH NPSIMbIE U3MEPEHHs PACCTOSIHHSI, BpEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIIepaTypbl C HCIOJIH30BAHUEM aHAJOTOBBIX M IM(POBBIX MPHOOPOB, 3aMUCHIBATH
MOoKa3aHusi MPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;
IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYHHBI OT APYrou C
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS
TeJa OT BPEMEHU JBWKEHUS TEJa, CUIIBI TPEHUS CKOJBXEHHUS OT Beca Teja, KaueCTBa
00paOOTKM TMOBEPXHOCTEW TeN M HE3aBUCUMOCTH CHIIBI TPEHHUA OT IUIOIAIN
CONPUKOCHOBEHMS TE€JI, CHJIBl YIIPYTOCTH OT YJIJWHEHUS MPYKUHBI, BHITAJKUBAIOLIEH
CHIIBI OT 00BbéMa MOTPYKEHHOM dYacTH Telna W OT IUIOTHOCTU JKHJKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO Telo,
YCIIOBHMI TIJIaBaHWS TEJN, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO WCCIEeNOBaHMSA, COOMpaTh YCTAaHOBKY H  BBINOJHATH
U3MEpEeHUs, cleaysl NpeIoKEHHOMY IUIaHy, (PUKCUpPOBAaTh PEe3yJbTaThl MOJYYEHHON
3aBHCHUMOCTH (PU3MUECKHX BEJIMYMH B BUAE MPEIJIOKEHHBIX TaOIUIl U TpaduKoB,
JIeNaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MYECKMX BeIMYUH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrO TeNa, CWIA TPEHUS CKOJBXEHUS, JaBJICHUE BO31yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JEHUCTBYIOIIAasg Ha TMOrPYXKEHHOE B KUIKOCTh TeEJNO,
KO3(QUIMEHT MOIEe3HOTO ACUCTBUS MPOCTHIX MEXAHHU3MOB), CJelysl MPEeAIOKEHHOM
WHCTPYKIMU: TIPH BBIMOJHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYI0 YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBI;

coOMIoaTh TMpaBWiIa TEXHUKU O€30MacHOCTH TMpu pabore ¢ 1a00paTOpHBIM
000py/TI0BaHUEM;

yKa3blBaTh MPUHIMIMBI JEHCTBUS NPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapOMETp, phlyar, MOABMKHBIA U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOICTB € OHOpOM Ha MX OmMcaHus (B TOM YHCIE: MOAUIMIIHHMKH, yCTPOWCTBO
BOJIONIPOBO/A, THJIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HAcCoC,
apeoMeTp), UCIHOJb3ysl 3HaHMSI O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O NPUMEpPAX) MPAKTHIECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHWM B TOBCEJAHEBHOM JKM3HHM [UIsl oOecreueHus
0e3omacHOCTH TpU OOpalieHuH ¢ TOpubopaMu W TEXHHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHs 3JI0POBbS U COOJIIOJCHMS HOPM D3KOJOIMYECKOrOo TMOBEJICHHMS B
OKpY>Karollleu cpere;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanuu B HHTepHETE B COOTBETCTBUH C
3a/IaHHBIM IIOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U IIyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIIEISTh HHPOPMAIUIO, KOTOpAs SIBISIETCS MPOTHBOPEYUBOMN
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh MIPU BHITIOJHEHUH YYEOHBIX 33aJJaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(U3UYECKOTO COJEpXKAHUS, CIPABOYHBIC MaTepHallbl, pecypchl cetu HHTepHer,
BIIQJICTh TPHEMAMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIUU W3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC M YCTHBIC COOOIICHHsI Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMAIuu GU3HUECKOTO COJEPIKAHMS, B TOM YHUCJIE MyOJIMYHO JIeNaTh
KpaTKhe COOOIIEHHUs O pe3yJIbTaTax MPOCKTOB WM YUEOHBIX HCCIICIOBAHUMN, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3yYCHHBIH TOHATUWHBIA ammapaT Kypca (DHU3UKH,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINECH;

IIPU BBHITIOJIHEHUH YUYEOHBIX MTPOCKTOB M MCCIICIOBAHUMN pacmpenessiTh 00S3aHHOCTH B
rpymre B COOTBETCTBUU C MOCTABICHHBIMU 33/Ja4aMH, CIEIUTh 32 BHITIOJHEHUEM IJIaHa
JEUCTBHM, aJeKBATHO OIICHHBATh COOCTBEHHBINH BKJIaJ B JCSATENBHOCTh TPYIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJI, TEILUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIE COCTOSHUS BEIECTBAa, KPUCTAUIMUECKUE M aMOp(HbIE Tena,
HACBILEHHBIA ¥ HEHACBIIIEHHBIHN Map, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUAN 3apsl, IIEKTPUUECKOE
[I0JIe, MPOBOAHUKU W JHIJIEKTPUKH, TOCTOSHHBIM JJIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

pa3iauuaTth SIBIEHUS (TEIJIOBOE pacIIMpEeHHEe U C)KaThe, TeIulolepenada, TErIoBOe
paBHOBECHE, CMauMBAaHME, KaNWUIAPDHBIE SBJICHUSA, WCIAPEHUE, KOHACHCALNS,
IUIaBJICHUE, KPUCTAIIN3ALUs (oTBepaeBaHuE),  KUIEHHE,  TerJonepeaaya
(TEnIonpoBOJHOCTh, KOHBEKIMS, W3IyYEHHUE), DJIEKTPU3aLUs TeJ, B3aUMOJCHCTBHE
3apsAA0B, JAEUCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHMToB, JAEMCTBHE MarHUTHOIO IOJII Ha MPOBOAHMK C TOKOM, DJIEKTPOMAarHUTHas
MHAYKIMS) 1O ONHCAaHHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBICHHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3MUYECKUX SABJICHUNA B OKPY>KaIOLIEM MHpE, B
TOM u4ucie (u3nueckue SBJIECHUS B TNPUPOJE: TOBEPXHOCTHOE HATSIKEHHE U
KallWJUIApHBIE SIBIICHHS B IPUPOAE, KPHUCTaLUIbl B Ipupoze, usnydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOpCKHME OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
AJIEKTPUYECKUE SIBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHMBBIX OpPraHHU3MOB,
MarHuTHOE MoJyie 3emid, Japed( MOII0COB, POJIb MAarHUTHOTO MOJS Ui JKU3HU Ha
3emJie, MOJIIPHOE CHSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHMIA;

OIMCBIBATh N3YYEHHBIE CBOICTBA Tel U (PU3UYECKHE SIBICHUS, UCIIONB3Ys (pusnyeckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprus, KOJWUYECTBO TEIIOTHI, YyJAEIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJeJdbHAas TEIUIOTa IUJIaBJICHUSA, YJelbHas TeIioTa
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpPaHUs TOIUIMBA, KOAI(PHUIUEHT OJIE3HOTO
JECUCTBYS TEIUIOBOM MalIMHBI, OTHOCUTENIbHASA BIAXKHOCTb BO3JyXa, JJIEKTPUYCCKUI
3apsf, CHja TOKa, OJJIEKTPUYECKOE HAIPSDKEHUE, CONPOTUBICHUE IPOBOJHUKA,
yZIeIbHOE COIPOTHBIIEHUE BEILECTBA, pab0Ta M MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IpU



OMMCAaHUM NPABWIBHO TPAKTOBAaTh (U3UUECKUH CMBICI HCIOJNb3YEMBbIX BEJIHYMH,
0003HAYeHNUS U €TUHMIBI (PU3UUYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI, CBSI3BIBAIOIIUE
JaHHYI0 (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOHUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOICTBAa Tel, (DU3WYECKHE SBICHHS M TPOLECCHI, HCIIOJIB3YS
OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHMS BELIECTBA,
MPUHLINAI CYNEPHO3UIMKN Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsiga, 3akoH OMa Jis ydacTka 1menu, 3akoH JDkoyns—JleHna, 3akOH coxpaHEHUs
SHEpPIuu, NMpH 3TOM JAaBaTh CIOBECHYIO (OPMYJHMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSICHATh (U3NYECKHE IPOLECCHl M CBOMCTBA T€J, B TOM YUCIE U B KOHTEKCTE
CUTyauui IIPaKTUKOOPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITH
NPUYMHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JIOTMYECKHUX IIaroB C
oropoii Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3UUECKUX SBICHHUH, (PU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pemwath pacuéTHble 3aauyd B 2—3 JEHCTBUSA, HCMONB3Ys 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOIIME (U3MUECKHE BEIMYMHBI: Ha OCHOBE aHaJHM3a YCIOBHUS 3a/a4H
3alMCBIBaTh KPATKOE YCIIOBHE, BBIABISATH HEAOCTATOK JAHHBIX JUIS PELICHMs 3aJadd,
BbIOMpATh 3aKOHBI 1 (GOPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pelleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJYYCHHOE 3HaUCHHE (PU3NYECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh TNPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIONb3ys ~ ONHCAaHUE  MCCICNOBAaHUA,  BBIICIHATH  IPOBEPIEMOE
IIPENIIOJIOKEHNE, OLICHWBATH IPABWJIBHOCTh IIOPSAKAa NPOBEIACHHS HCCIEAOBAHUSA,
JIENIaTh BBIBOJIBI,

IIPOBOJUTH ONBITHI 10 HAOIIOJAEHUIO (PU3MUECKUX SABICHUN WIN (QU3NYECKUX CBOMCTB
Ten (KamWwUISpHBIE SIBICHHS, 3aBUCHUMOCTh [aBJIEHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCAa OCTHIBAHUS U HArpEBaHUs MIPH U3IYYEHHUH OT I[BETa
M3Iydyaroume (Moraomaroneiil) MOBEpXHOCTH, CKOPOCTh HCHApEeHHs BOJBI  OT
TEMIIEpaTypbl KUAKOCTHM M IUIOMAAM €€ TIOBEPXHOCTH, DJJIEKTpU3alus Tell |
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJEHUCTBUE ITOCTOSHHBIX MarHuTOB,
BU3YaJM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB, AEUCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA DJJIEKTPOABUIATEIS
MIOCTOSIHHOTO TOKa): (hOpMYyJIUpOBaTh IMpPOBEpSEMble MPEANOI0KEHUsA, COOUpPaTh
YCTaHOBKY M3 MpPEUIOKEHHOI0 000pyAOBaHMs, ONHUCHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BBIBOAKI;

BBIIIOJHATH NPSMBIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBLHON BIAXXKHOCTH BO31yXa,
CHJIBI TOKa, HAIpsDKEHHsI C MCIOJIb30BAaHMEM AaHAJOrOBBIX MPUOOPOB M JATYMKOB
(¢u3MUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJbTAaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEIOBAaHHE 3aBUCUMOCTH OJIHOW (PU3UUECKOM BEIMYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSIMBIX M3MEpPEHUH (3aBUCHMOCTb CONPOTUBIIEHUS NIPOBOJHUKA OT
€ro JUIMHBI, IUIOIMIAHA MONEPEYHOr0 CEYEHUS U YIEIbHOTO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, HUYILETO Yepe3 IPOBOJHUK, OT HAIIPSKEHUS HA POBOJHUKE,
UCCIIEIOBAaHUE IOCIIEI0BATEIbHOIO M TMAPAJUIEIbHOIO COEAMHEHUH NPOBOIAHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUs, CIETys



NPEUI0KEHHOMY TUIaHy, (PMKCUPOBAaTh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJE
TaOIUI U TPaUKOB, AeTIaTh BEIBOIBI 10 pe3yJIbTaTaM UCCIIET0BaHMS;

® [IPOBOJUTH KOCBEHHbIC HM3MEpEHUs (U3NYECKUX BEIMUYUH (yJesIbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOJHIKA, pab0Ta U MOUIHOCTH JJEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
NIPEIOKEHHON HHCTPYKIIUH, U BBIYHCIISTh 3HAYCHNE BEJTMINHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu3OBaTh NPUHIUNBI JEHCTBUA U3YyUYEHHBIX HNPUOOPOB M TEXHUYECKHUX
YCTPOICTB € OMOpOM Ha UX OMHMCaHUA (B TOM YHUCIE: CUCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETpP, TMapoBasi TypOHMHA, aMIEpMETp, BOJBTMETpP, CUYETUMK DIEKTPUUECKON
SHEPIUH, HIEKTPOOCBETUTEIbHbIE TMPUOOPHI, HArpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIraTesb
MIOCTOSIHHOTO TOKAa), HCHOJB3ys 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUM U
Heo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaThb INPOCTblE TEXHUYECKHE YCTPOICTBA M H3MEpUTENbHbIE MPUOOPHI 110
CXeMaM M CXEMaTU4YHBIM PUCYHKaM (KHJIKOCTHBIH TepMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTaTelb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIEeH C MOCIIEI0BAaTENbHBIM U NapajuIebHbIM COEINHEHUEM
AJIEMEHTOB, pa3inyas yCcJIOBHbIe 0003HAUEHUSI SJIEMEHTOB 3JIEKTPUUECKHX IIeTel;

® [PUBOAMUTH MpPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOIO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HM [UIsl OoOecreyeHus
0e30MmacHOCTH TMpu OOpalleHud ¢ NOpubopaMu U TEXHUUECKUMHU YCTPONCTBaMH,
COXpaHEHHs 3JI0pOBbS U COOJIIOJCHMS HOPM DSKOJOIMYECKOro TIOBEICHMS B
OKpYy>Karollei cpene;

® OCYLIECTBIATh MOMCK HH(pOpMauuu ¢undeckoro conepkanuss B HMHrepHere, Ha
OCHOBE MMEIOUIMXCS 3HAHUM M MyTEM CpaBHEHMs JONOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIMIO, KOTOpas SBISETCS IMPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJb30BATh IPU BBINOJHEHUH YUEOHBIX 3a/laHUIl Hay4HO-IOIYJISIPHYIO JINTEPATypy
($U3MUECKOT0 CO/Ep)KaHMs, CHpaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHer,
BJaJIeTh MpHUEMaMHU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUHU U3
OJIHOM 3HaKOBOM CHUCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLICHMs, 00001mas
MHPOPMALIMIO U3 HECKOJBKUX MCTOYHHUKOB (PU3NYECKOTO COAEP)KaHUS, B TOM YHCIE
nyOJIMYHO  NPENCTaBIATh  PE3yJbTaTbl MPOEKTHOM WM  UCCIIEJOBATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh U3YUYEHHBIN MOHATUNHBIN ammapaT
Kypca (pU3UKH, CONPOBOXKIATh BHICTYIUICHHE MTPE3EHTALNEH;

® [IpU BBHINOJHEHUH YYEOHBIX IPOEKTOB M MCCICNOBAHUN (PUIUUECKUX IPOIECCOB
pacrpesienate 00s13aHHOCTH B TPYyIIE B COOTBETCTBMM C IOCTaBIEHHBIMHU 3a/layaMu,
CIIEIUTh 32 BBIIOJHEHHWEM IUIaHa JEMCTBUH M KOPPEKTHPOBATH €ro, aAeKBaTHO
OLIEHMBAaTh  COOCTBEHHBIM  BKJaJ B  JEATEIbHOCTb  TIPYMIBI,  BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aMOICHCTBHUE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoniy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:



UCIIOJB30BaTh IOHATHSA: CHCTEMa OTCUY€Ta, MaTepualbHas TO4YKa, TPACKTOPHI,
OTHOCUTENILHOCTh MEXaHMUYECKOTO ABMKEHHs, Aedopmarus (ynpyras, miactudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPETrpYy3KH, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TeJNO, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE,
MEeXaHWYeCKue KoyiebaHus ©  BOJHBI, 3BYK, HWHOQPa3BYK ©  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JalIbHO30PKOCTh, CIEKTPhl HUCIYCKaHMsS W TMOIJIOIIeHus, anbga, Oera- W ramma-
W3IIy4EHUs1, U30TOIIBI, SIACPHAs DHEPIeTHKA,

pa3iauuath SBICHUA (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MajJIeHNe Tell, PABHOMEPHOE
IOBWOKCHHE 110 OKPY)KHOCTH, B3aUMOJACWCTBHE TeJ, PEAKTUBHOE JIBU)KCHHE,
KosiebaTenbHOE JBIKEHHE (3aTyXalollue W BBIHYXJIECHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBW)KECHHE, OTPaXXEHUE 3BYyKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHE,
OTpa)kKeHUE U IPEJIOMIICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CIEKTP U CJIOXEHHE CIEKTPaJbHBIX I[BETOB, IHMCIIEPCUS CBETA,
€CTECTBEHHAas paJHOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa H3Iy4YEHUs)
[0 OINHMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIHUX
naHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKHX SBJICHUN B OKpYIXKaroleM Mupe (B
TOM uuclie (U3NYECKHUE ABICHHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABWKCHHUE IIAHET
CosHEeYHOM CUCTEMBI, PEAKTUBHOE JBM)KCHHUE KUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSACEHHUE, CEMCMHYECKHE BOJIHBI, I[yHaMH, 3XO0, IBeTa Tell,
ONTUYECKUE  SIBJIEHUS B  MpHpOJE, OHOJOrMyYeckoe JEHCTBHE  BHUIMMOTO,
yIBTPa(UOIETOBOTO U PEHTICHOBCKOTO HM3JIY4YEHHUH, €CTeCTBEHHBIN PaauOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IyYeHHE TMPHUPOIHBIX MHHEPAJIOB,
JefCTBHE PalMOAKTUBHBIX M3JIyYEHUN Ha OpraHU3M 4eJoBeKa), PU 3TOM MEPEBOIUTH
MIPAKTUYECKYIO0 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHBbIE CBOWCTBA (IIPU3HAKHU)
(hUBUYECKUX SIBICHUI;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel M (YU3UUYECCKHE SIBICHUS, UCIIONB3Ys (prusnyeckue
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAsl CKOPOCTh Tejla NPY HEPaBHOMEPHOM [JBH)KEHUH,
YCKOpPEHUE, MEpPEMEIIECHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHS, CHJIA YNPYTOCTH,
CHJla TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHUs, BEC Tejla, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHH4YeCcKasi paboTa U MOLIHOCTb, NOTEHIMAJIbHAS YHEPIUs Tella, MOJAHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHASL SHEPT U CKAaTOW NPY>KUHbBI, KHHETUYECKast
SHEprusi, MOJHas MeXaHW4ecKash HHEeprusi, MepuoJ] W 4YacToTa KosieOaHuil, IIuHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelipl), MpH OMMCAHWU TNPABUIBHO TPAKTOBaTh (DPU3MUECKHI CMBICH HCHOJIb3YyEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHMIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (U3UUECKYI0 BEIWYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH
rpadMKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHHS U IIPOLECCHI, UCIIONb3Ys 3aKOH
COXPAHEHHUsl DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPHO3HIHHA CHII,
IIPUHIINAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaK€HUS U IIPEJIOMJICHUS CBETA, 3aKOHBl COXPAHEHUS 3apsiioBOIO U
MaccoBOI'O UHCEI TMpU SJEPHBIX peaKkUMsX, IOpU H3TOM JaBaThb CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMChIBaTh €T0 MaTEMaTHUYECKOE BbIPAKEHHUE;



OOBSICHATh (U3NYECKHE IPOLECCHl M CBOMCTBA T€J, B TOM YHCIE€ U B KOHTEKCTE
CUTyalluld ~ TNPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BbIIBIATh  NPHUYUHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ ONOPOM Ha 2—
3 wu3yuYeHHBIX CBOWCTBAa (UIUYECKUX SABICHUN, (PUIUUECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aa4n (ONHUPAIOIINECcs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCIIONIB3Ys
3aKOHBI M (HOPMYJIBI, CBSI3BIBAONINE (DM3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/layd 3allMChIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONIME WIIH
M30BITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE AJISl PELIeHUS,
IPOBOIUTh PAaCUYEThl M OLIEHUWBATh PEATMCTUYHOCTH IOJYYEHHOI'O 3HAYCHMS
(bu3n4ecKoil BETUUNHBI;

pacro3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO PEIINTH TPU MOMOIIN (PHU3HUYECKUX
METOIOB,  MCIIONb3ysl ~ ONMCAaHUE  HUCCIEAOBAaHUs,  BBIIENATH  MPOBEpsieMOe
NPEINONI0KEeHNE, OICHWBATh IPaBWIBHOCTh TMOpPSJKAa HPOBEIEHUS MCCIEOBAaHUS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOMIOICHUN U OTIBITOB;

IIPOBOJUTH ONBITHI IO HAOIIOJAEHNUIO (PU3MUYECKUX SABICHUN WM (QU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOpOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTh
nepuojia KoaebaHuil NPy KMHHOTO MAagTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJI€OaHUH, IPSIMOIMHEHHOE pacipOCTpaHEHUE
CBETa, pasjio’)keHue Oeroro cBeTa B CHEKTp, M3YyYEHHE CBOMCTB M300pa’keHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs IpeaMera B coOuparomen JHuH3e,
HaOJIIOIGHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3JIy4EHHUsS): CaMOCTOSATENIBHO
coOMpaTh yCTaHOBKY M3 U30BITOYHOIO Habopa 000py10BaHMs, OMUCHIBAThH XOJI OIBITA U
€ro pe3yJbTaThl, (POPMYIHPOBATH BHIBOIbI;

IIPOBOJIUTHh IPU HEOOXOAMMOCTH CEPHUIO NPSAMBIX W3MEPEHUH, ONpenenss CpeaHee
3HAYEHUE M3MEpseMON BeNUYMHBl ((POKYyCHOE paccTOsHHME COOMparoIiel JIMH3bI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHHs (M3MEpUTENLHOI0 Ipudopa);

IIPOBOJUTh HCCIICZIOBAaHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
IBIDKEHHH ©Oe3 HayalbHOM CKOpPOCTH, Ilepuoja KoyieOaHWH MaTeMaTH4ecKOTro
MasTHUKA OT JUIMHBl HUTH, 3aBUCHMOCTH YIJla OTPaKEHHs CBETA OT yIja MaaeHHUs |
yriia mpejJoMJIeHUsl OT yIJla MaJieHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (HKCHPOBATh pPE3yJbTAaThl IOJyYCHHOH 3aBUCHUMOCTH
(Gu3n4ecKux BEIMYMH B BHUJE TAOMUIl U rpaduKoB, AeiIaTh BBIBOABI IO Pe3yjbTaTaM
HCCIIeIOBaHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PH3MUECKUX BEIMYUH (CPEeaHsSs] CKOPOCTh H
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOTO MajeHus,
KECTKOCTh MPY>KUHBI, KO3(PPUIUEHT TPEeHHUs CKOJBKEHUs, MeXaHuuyeckass pabora u
MOIITHOCTh, YacTOoTa M TMEpHoja KoieOaHWH MaTeMaTHYecKOro U MPYKHUHHOTO
MasTHUKOB, ONTHYECKas cuja COOMparoulel JMH3bI, pPaJMOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpATh IKCIEPUMEHTANBHYIO YCTAaHOBKY M BBINOJHATH
W3MEpPEHUs], CIeays NMPEeIO)KEHHON HHCTPYKIMH, BBIYUCISATH 3HAYCHHE BEIIMYMHBI U
aHATM3UPOBATh IOJNyYEHHBIE pE3yNbTaThl C yYETOM 3aJaHHOW IOTPEUITHOCTH
W3MEPEHHUI;

coOmoaTh TpaBWia TEXHUKA O€30MacHOCTH Tpu paboTe ¢ 1abopaToOpHBIM
o0opyI0BaHUEM;



pa3nn4yaTh OCHOBHbIE NPU3HAKU M3YYEHHBIX (PU3MYECKMX MOJENEH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPJAOE TEJO, TOUEUHBIM MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHETapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh NPUHLMINBI JEHCTBUA HM3YyYEHHBIX HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOI HAa MX ONHUCAaHMS (B TOM YHUCIIE: CIUJOMETP, JaTYMKHU MOJIOKEHNUS,
paccTOsIHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKHU, IIEPUCKOII, (poToanmapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JI03UMETpP, Kamepa BuiabcoHa), UCHOIB3ysS 3HAHUS O
CBOMCTBAaX (PM3NYECKUX SBJICHUN U HEOOXOIUMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUUYHbIE PUCYHKH M3YyYEHHBIX TEXHMUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB IMPHU PEHIEHHH y4eOHO-
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOCHUS M300pakeHUN B IUIOCKOM
3epKajie ¥ coOuparoleil J1H3e;

NPUBOAUTH TPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O NPUMEpPax) MPAKTHIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW >XM3HM s oOecredeHus
0e30macHOCTH IpH OOpallleHuH ¢ NpudbopaMu M TEXHHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHHs 3JI0POBbS U COOJIIOJCHMS HOPM DSKOJOIMYECKOro MOBEICHHMS B
OKpY>Karollleu cpere;

OCYLIECTBIATh MOUCK HH(popManuu ¢usndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIHMPYsl TMOMCKOBBIM 3ampoc, HAXOAMTh IyTH OIpPEIeSICHHS
JOCTOBEPHOCTH TOJIyYeHHOH WHGPOpPMAllMM HAa OCHOBE HMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTENBHBIX HCTOUYHUKOB;

UCIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUil Hay4yHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3NUECKOTO CO/AEp)KaHMs, CHpPaBOYHBIE MaTepHajbl, pecypchl ceTtdu VHTepHer,
BJIa/IETh MpUEMAMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAIUH
U3 HECKOJbKHUX HCTOYHUKOB (DHU3MUECKOTO COJAEp)KAHUS, MYyOJUYHO MPEACTaBIATh
pe3yabTaThl MPOEKTHOW WIIM UCCIIEN0BATEIbCKON NEATEIBbHOCTH, NMPU 3TOM I'PAMOTHO
UCMOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar W3ydyaeMoro pasjena (U3MKd U
COIIPOBOKAATh BBICTYIUIEHUE Npe3eHTalueld ¢ y4éToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Kontpoasbnsbie | IlpakTnuecku
n/n NMporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI e padoThl
pecypchbl
Pa3znen 1. ®usuka u e€ posib B IO3HAHUHU OKPY’KAKOLIEro MUpa
1.1 dusmka - HayKa o one 2 brbmiorexa LIOK
. U3uKa - H npu
Y PHpOa https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BETUINHEI 2 1 Bubmmorexa LIOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 bubnmorexa OK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJeHNUsI 0 CTPOCHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetliccTa https://m.edsoo.ru/7f416194
27 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) 1 bubnuorexa [JOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEIIECTBa 2 Buommorexa LIOK
' p H https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pasznen 3. /IBukeHue U B3auMoOAeCcTBHE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 3 nomorexa 110

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

2 " 4
3 HEPHLILL, Maced, TIIoTHOCTS https://m.edsoo.ru/7f416194
bubmnoreka [IOK
. .B 14
33 Cuta. Buakt cun https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 HNasnenue. llepenaya nasienus TBEPABIMU 3 bubnuorexa [IOK
' TeJIaMH, KMIKOCTIMH U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBineHune KUIKOCTH 5 Bubmmorexa LIOK
) s https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 A 6
TMOChEpHOS AaBICHHC https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH U ra3a Ha MOrpyKEHHOE 7 bubnuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. Pabora 1 MOIIHOCTH. DHEPrus
5.1 PaboTa 1 MOIITHOCTH 3 bubnuorexa LIOK
' B https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 brbmiorexa OK
' p https://m.edsoo.ru/7f416194
5.3 MexaHndeckast SHEPTHs 4 Bubmmorexa LIOK
) P https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpems 3



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

12




8 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3ieioB U TeM ungpoBbie
Ne i/m P KoHnTpobHbBI IIpakTH4eckue (g )
NMporpamMMmsblI Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl
Pa3pnen 1. TenioBble iBJIeHUS
1.1 CTpocHHE U CBOICTBA BEIISCTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 T 21 1 5
CTIOBBIE PORECCH https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3nes 2. DieKkTpu4ecKue H MarHUTHbIE SIBJICHUS
)1 DIIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC Tela 7 | bubmuoteka [JOK
' U UX B3aUMOJENCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 2 7
OCTOAHBIN SNCKTPHICCKHIH TOX https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
2.4 ONEKTpPOMarHuTHas UHIYKIIHS 4 bubmorexa HOK
' p AV https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3ieioB U TeM ungpoBbie
Ne i/m P KoHnTpobHbBI IIpakTH4eckue (g )
NMporpamMMmsblI Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl
Paznen 1. Mexanuuyeckue siBJeHUS
11 MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €TI0 10 | Bu6nuoreka [JOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 B I 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexannuyeckue Ko0J1e0aHUA U BOJIHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMHHACCINE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAMIACCIHE BOIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. Dj1eKTPOMATHUTHOE MOJI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMArHuTHOE IMOJIe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Paznea 4.

CBeToOBbBI€E SABJEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacpOCTPaHEHHUS CBETA 6 2 bubmnoreka OK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3j0keHue 0eoro cBera B CIIEKTP 3 hitps./m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
51 I/I 4 1 bubmuoreka [JOK
. CIIyCKaHHE U TOTJIONICHHE CBETa aTOMOM hitps-//m.edsoo.ru/7f4 1 ada6
bu6nmoreka [JOK
32 (TpOCHHE ATOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. A 1
33 AACPHEIC peaidind ! https://m.edsoo.ru/7t41a4a6
Hroro no pazgeny 17
Pa3zgea 6. [loBTOpuUTENbHO0-00001IaK0IIMIA MOAY b
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 ) bubnnorexa [JOK
' Kypca ¢u3uku 3a 7-9 kimacce https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne i/m

Tema ypoxka

KoanuyecTBO 4acos

Bcero

DJIeKTpOHHbIe U (ppoBbIE
o0pa3oBaTe/bHbIC PeCypChl

®usuka — HayKa o npupoje. SBieHus
pupoasl. GU3ndecKue sSBICHUS

MexaHI/I‘IeCKI/Ie, TCILIOBBIC, DJICKTPHUYCCKUC,
MAarauTHbIC, CBETOBBIC, 3BYKOBBIC SIBJICHU

du3nyeckue BeINIUHbBI U UX N3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYpPbI IPU NOMOIIH KUAKOCTHOTO
TEPMOMETPA U AaTYUKA TEMIEepaTyphl"

Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAyKU
M3Yy4aroT npuponay. EcrecTBeHHOHAayUYHBIN
MeTo] o3HaHwusl. Onucanue GU3NIECKUX
SIBJIEHUW C IIOMOILIBIO MOJIEIEN

bub6moreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTD I10JIETA IIAPUKA, IIyLIEHHOIO
TOPU30HTAIILHO, TeM OoJIblile, 4YeM OoJble
BbICOTA ITycKa"

Crtpoenue BeniectBa. ONbITHI,
JTOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BellecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

JBr>xeHue 4acTHI] BEIISCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccinenoBanue «ONBITH IO
Ha0JII0JIEHUIO TEIJIOBOTO PaCIIUPEHUS



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

ra3oB»

10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmocBsI3p MEXTy CBOMCTBAMH BEIIECTB
1 B Pa3HBIX arperaTHbIX COCTOSIHHSIX U HX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
12 MexaHn4deckoe ABUKeHHUE. PaBHOMEpHOE 1 bu6mmoreka [JOK
HEPaBHOMEPHOE JIBHIKCHHE https://m.edsoo.ru/ff0a05¢6
but6mmoreka [IOK
13 CropocTe. ExuHHIEL CKopocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTt 1 BpeMeHM IBUKEHHUS Bubnmotexa LHOK
https://m.edsoo.ru/ff0a0ae4
Hnepups. 3ak0H UHEPIUH.
15 B3a1/11)1\L/1[0ﬂe171CTBHe TeJIpI];IaK NpUYUHA bubmorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIKEHUS Tell
IInoTHOCTH BemiecTBa. Pacuet Macchl u bu6mmoreka [JOK
16
o0beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnast pabota «OrnpezaeneHne
IJIOTHOCTH TBEPIOTO TEIIay»
13 Pemenue 3agad mo reMe "I1OTHOCTE but6mmoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH pacTsKeHHs (edopMariim)
MIPYKUHBI OT TIPHIIOKEHHOW CHITBD)
21 SIBnenune TaroreHus. Cuia TSHKSCTH



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c

CBs3b MEXKy CHUJION TSXKECTH U MacCou

22 Tena. Bec Tema. Penrenue 3amad mo teme bubmorexa TIOK
" " https://m.edsoo.ru/ff0al778
Cuna TsxecTn
Cuna TsKecTH Ha JpYTrHuX IUIaHeTax. bubnuoreka [IOK
23
dusnyecKkre XapaKTepUCTUKHU TUIaHET https://m.edsoo.ru/ff0a1502
24 Nsmepenue cuin. JJuaamomerp Bubmmorexa LOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. Hesecomocth Bubmiorexa LIOK
https://m.edsoo.ru/ff0al778
26 CroxeHue IByX CHJI, HalpaBJICHHBIX MO bubnuoreka [JOK
OJIHOM mpsiMoii. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemrenue 3amad mo reMe
"PaBHoelicTBYIOIIAs CHIT"
73 TpeHne CKOJIbKEHUS U TPEHUE TIOKOSI. bubnuoreka [JOK
TpeHue B mpupo/ie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTHU CUJIBI TPEHUSI CKOJIBKEHHS OT bubnmnoreka [JOK
CHJIBI JaBJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEN
30 Pemenwne 3aa4 Ha onpeseneHue
PaBHOJCUCTBYIOLIEN CHJIbI
Pemenue 3anay no remam: «Bec Tenay,
31 «Fpa(bnquIf[oe U300pakeHHe CUIDY, Bubmiorexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOJEHCTBYIOIIAS CUIDY
KonTtponbHas paboTa mo TeMam:
1 «MexaHnueckoe JBIKeHuey, «Macca,

IIJIOTHOCTB», «Bec TCIaa», <<Fpa(b1/1quKoe
I/I306pa)KeHI/Ie CHII», «CHITBI
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Hasnenue. CriocoObl YMEHBIICHHS 1

but6mmoreka [IOK

33 YBEITUUCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnuorexa [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs TBEPIBIMU TEJIAMH, bu6moreka [JOK
KHUIKOCTSAMU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiieHre B )KHJIKOCTH U ra3e, BBI3BAHHOE bu6mmoreka [JOK
IEWCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBnenue B bu6mmoreka [JOK
JKHUIIKOCTH U rase. 3axkoH [lackamsy https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmatomitecst cocy et https://m.edscli.ru/ffoa297o
39 IMuppaBnuueckuii npecc BrGmnorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIM
Hacoc
Atmocdepa 3emnu. [puunnel
41 CYIIIECTBOBAHHMSI BO3IYIIHON 000I0UKH bu6mmoreka [JOK
3emin. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI
42 Bec Bo3ayxa. ATmMochepHoe naBiieHre E;Sf;l/ﬁilii?i/ ff0a2bsa
43 N3mepenne armocdeproro naBneHus. OnbIT bubnuorexa [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHUS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bu6nuoreka LIOK
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AaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenwne 3anaq mo Teme "ATtmochepHoe

46 "
JaBJICHHUE
eHCTBHE KUIKOCTH U ra3a Ha
47 forpyxceHHoeHB HUX TeJlo. ApXuMeIoBa brbmorexa LHOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaGopaTtopHnast pabota «OrnpeaeineHue
48 BLITaJl;)KI/IBE}omepﬁ CHUJIBI, ﬂel‘;II)C’iymmeﬁ Ha bubmmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJO0, IOTPYKEHHOE B JKUIKOCTH
JlaGopaTopHnas pabota 1o Teme
49 «HccneqoBanre 3aBUCHMOCTH Beca Tella B bu6mmoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay»
but6mmoreka [JOK
30 Hnapatine Ten https://m.edsoo.ru/ff0a3a96
Jlabopartopnas padota "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeesieHue e€ rpy30101bEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomnnaBanuey, «/laBienue Br6mnorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B)»
53 Mexanunueckasi pabota bubamorexa LIOK
https://m.edsoo.ru/ff0a3{82
54 MommHocTh. EqUHUIBI MOIITHOCTH bubmorexa TIOK
https://m.edsoo.ru/ff0a3{82
55 VYpoxk-uccienopanue "Pacuétr MOIHOCTH,
pa3BUBaEMOM MpHU NMOIBEME MO JIeCTHUIE"
56 [Ipocteie Mexanu3Mmbl. Peruar. PaBHOBecue



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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CHJI Ha pbeI4yare

Konrponsnas padora no teme «/laBnenue

57 TBEPABIX TN, KUJAKOCTEH U ra30B» /
Bcepoccuiickas nmpoBepouHasi pabota
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme «JlaBneHue TBEPABIX TEN, )KUIKOCTEH bubnmnoreka [JOK
58 .
u razoBy» / Bcepoccuiickast mpoBepoyHast https://m.edsoo.ru/ff0a4ffe
pabota
Pbruaru B TexHUKe, OBITY U TIPUPO/IE.
’ Y 1 pHp bub6muoreka IIOK
59 JlaGopatopnas pabota «lccnenoBanue
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS phIUara
Pemntenue 3agad mmo reMe «Y CJI0BHUA bu6mmoreka [JOK

60
paBHOBECHSI pblUara» https://m.edsoo.ru/ff0a48a6
Koadduruent nonesnoro necTpust

61 MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakITOHHOM MIOCKOCTH»

2 Pemrenne 3amaqg mo treme "Pabora, bu6moreka [IOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanndeckas sHeprus. Kunertndeckas u bubmuoreka LIOK

63
MOTEHLIMAJIbHAs SHEPT U https://m.edsoo.ru/ff0a4252

64 3 . bu6mmoreka [{JOK

aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUHI
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TeMe
"DKCIIEpUMEHTAJIBHOE OIPEIEICHHE

65 W3MEHEHUS KUHETUYECKOU U
MOTEHIIUATBHON YHEPTHH MPH CKAaThIBAHUU
TeJa 0 HAKJIOHHOM TI0CKoCTH"

66 Konrponsnas padora no teme «Pabora u
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MOIIHOCTb. DHEPIUS»

67 PesepBHblii ypok. Pabora ¢ TekcTamu 1o | bubnuoreka [IOK
teMe "MexaHuueckoe BHKeHue" https://m.edsoo.ru/ff0a4ee6d
PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
68 1
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

New/m | Tema ypoxa KoanyecTBo yacos DJIeKTPOHHbIE HHPPOBHIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-
1 KMHETUYECKOU TEOPUHU U UX OI'TBITible 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPIOTO, KUJIKOTO U bubnuorexa [JOK
3 . 1
ra3o00pa3HOro COCTOSTHU BelllecTBa https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHE CBOMCTB TBEPOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIeCcTBa Ha 1
OCHOBE TOJIO’KEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannmaeckue u amopdHbie Tena 1 BuGmiorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubmuoreka [JOK
[ToBepxHOCTHOE HaATsAKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paciupeHue U CxxaTue 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0a5a26
g Temmepatypa. CBs3b TEMITEpaTyphl CO |
CKOPOCTBIO TEILIOBOTO JIBUKCHHSI YACTHII
9 Buytpennss sneprusi. CnocoObl M3MEHEHUs | bubmuoreka LIOK
BHYTpPEHHEH YHEPruun https://m.edsoo.ru/ff0a5c60
10 Bupel reruionepenaun 1 bubmorexa OK
https://m.edsoo.ru/ff0a6412
11 Vpok-koudepennus "I[Ipakruueckoe 1 Bbubmaunoreka IIOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
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MCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB
1 MaTepHaJioB B IEJIAX dHEprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

12 KomuuaectBo Temnorel. Y aenpHast bu6mmoreka [IOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6mmoreka [JOK
TermnooOMeH 1 TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccnenoBanue
14 ﬂBJIeIfI/ISI TIZHHO(I:6MeHa npu CMEIHI/IBaHI/II/I Bubmiorexa LIOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiueid BOJbI
Pacuer konmuecTBa TEMIOTHI,
15 HEO0OXOIUMOTO JIJIsl HArPEBaHUS Tela U
BBIICTISIEMOTO UM TIPH OXJIAXKICHUU
16 JlabopartopHnast padota "Onpenenenne bubmuoreka [JOK
YICIBHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
DOHeprus TOIIUBA. Y IebHasl TEIIoTa bubnuoreka [JOK
17
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPHUCTAJUIMYECKUX I;:JI. VY nenbHas TemuoTa BuGmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlaGopatopHnas pabora "OnpeznencHue bubnuoreka LIOK
yAeTbHON TEIUIOTHI TUTaBIIeHUs Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHICHCAIIUS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Teniora
)1 mapooOpa3oBaHUs U KOHJICHCAIIUH. bubmuoreka [JOK
3aBUCUMOCTb TEMITEPATyPhl KATICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JaBiICHHUS
22 Brnaxxnocts Bo3nyxa. JlabopaTopnas padora bubmuoreka LIOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
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"OnpeneneHne OTHOCUTEIbHON BIAKHOCTH
BO3qyXxa"

https://m.edsoo.ru/ff0a7628

Pemenne 3aga4d Ha OIPEACIICHUC BJIAXKHOCTHU

23
BO3/yXa
[TpuHIUIBI paOOTHI TETIIIOBBIX JIBUTATENCH.
24 [TapoBas TypOuHa. J[Burarens BHyTPEHHETO
CrOpaHHus
25 KII TermoBoro nBuratesns. TemnoBsie bubmuorexa [JOK
JIBUTATeNU U 3alUTa OKpY>Karomiel cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs M NPEBPAILEHUs SHEPTHH
B TEIJIOBBIX Ipolieccax
[ToaroToBka Kk KOHTPOJIBHOM pabOTE MO TEME
" P P bubmnoreka LIOK
27 Temnosele siBnenus. M3smeHnenue
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BelleCTBa
KonTponbhas pabora no teme "Temnossie
bubmuoreka [JOK
28 sBJICHMS. MI3MEeHEeHne arperaTHbIxX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BelllecTBa
79 Onektpusaius Teu. [[Ba poaa
ANIEKTPUYECKUX 3apsI0B
30 VYpok-uccnenoBanue "IaeKTpU3aLMs TEIT
UHAYKIHMENW U IPU CONPUKOCHOBEHUH"
31 B3aumoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe none. HanpsskeHHOCTH
P P Bu6miorexa [TOK
32 aieKTpudeckoro nojs. [Ipunmmn
. https://m.edsoo.ru/ff0a8a0a
CYINEPIIO3ULIMHU HJIEKTPUUYECKHX TOJIeH
1 Hocurenu anexTpuueckux 3apsiioB.

DOneMeHTapHbIH 3apsia. CTpoeHue atoma



https://m.edsoo.ru/ff0a87e4
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[IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH

but6mmoreka [IOK

34 COXpaHEHUS AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1ay Ha npyMEHEHUE CBOMCTB bubnuoreka [JOK
AIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €0
36 cymecI;BOBaHm. I/ICT(})IIIHI/IKI/I bubmmorexa OK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUECKOTO TOKA
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubamorewa LIOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoanue "JleiictBue
38 AJIEKTPUYECKOTO TI0JIsI HAa TPOBOIHUKHU U
TUAIIEKTPUKA"
DJIEKTPUYECKHUI TOK B METaJlIax, bubmuoreka [JOK
39
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1elb U €€ COCTaBHbIC YACTU
A1 Cuna toxka. JlabopaTopHas pabora bu6mmoreka [JOK
"3MepeHue U peryarupoBaHue CUIIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DIIeKTpruYecKoe HanpshkeHue. BonbTmerp.
42 .]Ia60pI;T0pHaﬂ pa6OIT)a "U3mepenue u ’ Bubmmorexa LOK
| https://m.edsoo.ru/ff0a%¢14
peryIupoBaHue HaMPsHKEHUS
13 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE but6mmoreka [IOK
COTIPOTHUBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnast pabota "3aBUCHMOCTH
44 BJIEKTPUYECKOTO COMPOTUBIICHUS bu6mmoreka [IOK
MPOBOJIHUKA OT €0 JTMHBI, TIJIOMIATH https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUS U MaTeprana"
45 3aBUCHUMOCTD CHJIbI TOKA OT HANPSKCHHUS. bubmmoreka [{JOK

3axon OMa 1 ydacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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Jlabopartopnast padota "UccnenoBanue
3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3

but6mmoreka [IOK

46 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04¢
HanpspKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIIICIIBHOE
COCTUHEHHUS MIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka npapmiia
43 CJI0KCHUS HANPSHKEHUM TIPU bubmmoreka [{JOK
MOCJIEIOBATEILHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopoB”
JlabopaTopHnas padora "[IpoBepka mmpaBuiia
49 JUTS CEIJIBI I")rOKa II)IpI/I napanf)IenLiOM ’ bubamorexa LIOK
| https://m.edsoo.ru/ff0aadle
COCTUHEHHUH PE3UCTOPOB
50 Pemenwne 3anay Ha npuMenenue 3akona Oma bubnuoreka [JOK
JUTSL pa3JIMYHOTO COEIMHEHMS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
57 Jlaboparopnast padota "Onpenenenne bubnuorexa [JOK
paboOTHI M MOIIHOCTH AJIEKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIEKTPUYCCKHE LM U TOTPeOUTE TN
53 aﬂeKT;)quCKofI SHEPTHH B 6II))ITy. Kopotkoe bubamorera LIOK
SAMEIKARIG https://m.edsoo.ru/ff0ab660
54 IlocTosiHHBIC MarHUTHI, KX B3aUMOACHCTBHUE
Ypoxk-uccienoanue "M3yuenue nosei bubmuorexa [JOK
55 "
ITOCTOSIHHBIX MarHATOB https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe noje. MarHuTHOE 1moJjie 3emMiu bu6mmoreka [IOK
U €ro 3HadyeHue VI KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
57 [ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe bubnuorexa LIOK
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"DnexkTpudueckue 3apsaabl. 3apsIKCHHBIEC Tella
U UX B3auMojencTBus. I1ocTOSHHBIN
AJIEKTPUUECKUNA TOK"

https://m.edsoo.ru/ff0abd2c

KonTponbhas pabota no teme
"DnekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena

. . bu6mmoreka [JOK
58 " UX B3auMojencTBus. I1ocTOSHHBIN
5 " . https://m.edsoo.ru/ff0abeal
anexkTpudeckuii Tok" / Beepoccuiickas
poBepoyHasi pabora
PesepBubIi ypok. PaboTa ¢ TekcTaMH 110
p" P . . bubnuorexa IIOK
59 teme "I1oCTOSHHBIN 2NeKTPUIeCKuid TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHasi pabota
OmbIT OpcTena. MaruuTHOE MOJIE
p bu6moreka [JOK
60 AIEKTPUUECKOT0 Toka MaruutHoe rnose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIprMeHeHNE 3JIEKTPOMArHUTOB B TEXHHUKE.
P P " " bubnuoreka IIOK
61 JlaboparopHnas pabota "M3ydeHue aeiicTBUs
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MTPOBOJIHUK C TOKOM
DIEeKTPOABUTATEIb TIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3neKTpoaBUraTeneii B
62 TEXHUYECKUX YCTPOMCTBAX U HA bu6nuoreka LIOK
Tpancnopre. JlabopaTopHas paborta https://m.edsoo.ru/ff0ac86¢
"KoHcTpyupoBaHue 1 u3yueHue padoThI
anexkTpoaBurarens"
63 OnbiTel @apazes. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu. [Ipasuio Jlenna
Onekrporereparop. CrocoObl MoTydeHUs
64 AJIEKTPUYECKON SHEPrUU. DIEKTPOCTAHIIUU

Ha BO300HOBJIIEMBIX HCTOUYHHKAX OHEPIrun



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0abd2c

65 [ToaroroBka Kk KOHTPOJIBHOM paboOTe MO TEME |
"DneKkTpuuecKue U MarHUTHBIE SIBJICHUS"
66 KonrponsHas padora o Teme | bubnuoreka [JOK
"DneKkTpuuecKre U MarHUTHbIE sIBJIeHU" https://m.edsoo.ru/ff0acb14
67 PezepBHbliil ypok. Pabora ¢ TekcTamu 1o | bubnuoreka LIOK
teme "TeroBeie siBaeHUs" https://m.edsoo.ru/ff0accSe
68 PezepaHblii ypok. Pabora ¢ TekcTamu o 1
Teme "MaruuTHbie SBJICHUS"
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

New/m | Tema ypoxa KoanyecTBo yacos DJIeKTPOHHbIE HHPPOBHIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
| Mexannueckoe IBKeHHe. MaTepuaabHas 1
TOYKa
Cucrema orcuera. OTHOCHTEIIBHOCTD bu6mmoreka [JOK
2 1
MEXAHUYECKOI'0 IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHETHOE ABUKEHUE 1 Bubnmorexa LOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIuHENRHOE
4 nerkeHne. CpeHsis 1 MrTHOBEHHAs 1
CKOpPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE ) bubnuoreka LIOK
JBIDKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOTHHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHUs. [ 'paduk 1
CKOpPOCTH
JlabopaTtopHnas padota "Onpezenenue
7 yCKO;)eHHsI[) Tenf npu paBHol}chiopeHHOM 1 bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBIKEHUH 10 HAKJIOHHOM TJIOCKOCTH
8 CBoOoanoe magenue ten. OneIThl [amunes 1
PaBHOMEpHOE ABHKEHHUE 10 OKPY>KHOCTH.
9 [Tepuon E ‘-IaCTHOTa 06pameHmLp J}_/[I/IHef/'IHaH u 1 BuGmorexa LIOK
https://m.edsoo.ru/ff0ael76
YTIIOBasi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1
11 [Tepsrrit 3akon HeroToHa. BekTop critbt 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

https://m.edsoo.ru/ff0ac612

Bropoii 3akoH HeroTOHa.

bubmuoreka [JOK

12 PaBHozelicTBYIOIIAs c1ila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH Herotona. Cyneprniosunus bubnuoreka LIOK
CUII https://m.edsoo.ru/ff0ae982
14 Pemenwne 3aa4 Ha MpUMEHEHNUE 3aKOHOB bu6mmoreka [JOK
Hprotona https://m.edsoo.ru/ff0aeb6¢
bubmuorexa [JOK
15 Cuna ynpyrocti. 3axon I'yka https://m.edS(]i).ru/fanecaZ
16 Pemenue 3anaq no reme «Cumna ynpyroctu»
17 JlaGopatopHnas paborta «OnpeneneHue bubnuoreka LIOK
KECTKOCTHU TPYKUHBD) https://m.edsoo.ru/ff0aee28
18 Cua Tpers bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amgaud no reme «Cuma TpeHUsD bubmorexa TIOK
https://m.edsoo.ru/ff0afa26
20 Jlabopartopnast pabota "Onpenenenne bubnuorexa [JOK
Kod(duLmeHTa TPEHUs CKOJIbKEeHUS" https://m.edsoo.ru/ff0af8be
71 Pemenwne 3agau mo Teme "3axonnsl HeroToHA. bu6moreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
22| maorem, Vextponne crobismore bimorera LIOK
https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepeHuus "J{BIKeHrEe Tell BOKPYT
23 rpaBuTaliuoHHOro 1neHrpa (ConHevHnas
cucrema). 'amakTuku"
24 Pemenwne 3amay mo teme "Cuja TSHKECTH U bubmmoreka LIOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae72a

3aKOH BCEMUPHOTO TSATOTECHHS"

https://m.edsoo.ru/ff0af5{8

[IepBas kocMu4eckas CKOpOCTb.

bubmuoreka [JOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEepUAIBHON TOYKHU.
%6 AbcomoTHOo TBEpOE Teno. PaBHOBecHe bubnuoreka LIOK
TBEPIOTO TEJIA C 3aKPEIUIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaiieHusi. MoMeHT cuiibl. LIeHTp TsokecTn
PaBHOBECHE MaTepraIbHONM TOYKH.
7 A6"COJ'IIOTHO TBEpIOE TGJ‘IE). Pa]iHOBeCI/Ie
TBEPJOTO TeJA € 3aKPEIVIEHHOM OChIO
BpaieHusi. MoMeHT cuibl. LIeHTp TspkecTn
73 Permrenne 3amad mo reMe "MOMEHT CHIIEL. bu6mmoreka [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 ”MﬂexaHI/IquKoe HBII:H(eHI/Ie. ’ bubmiorexa LIOK
N https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KonTponbhas pabota no teme
30 "MCXI;HI/I‘IeCK(l))e JBH>KCHUE. brbmiorexa LIOK
N https://m.edsoo.ru/ff0b06ec
BsaumopeiictBue Ten"
Nwmmynse Tena. UMmynbe cuiibl. 3akoH
31 COXpZHeHI/ISI I/IMHYJ'II)Za. Ypyroe u bubmnorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICICTBIE
1 Pemenue 3ana4 no Teme "3aKOH COXpaHEHUS bubnuoreka LIOK
umImyibca” https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepeHuus "PeakTuBHOE
IBUKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanundeckas paboTa U MOIITHOCTh Bubmiorexa LIOK

https://m.edsoo.ru/ff0b0a&4



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0af33c

PaGota cuiibl TSKECTH, CUJIbI YIIPYTOCTH U

but6mmoreka [IOK

35 CHUJTBI TPCHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHuas pabota «OnpeneneHue
36 pabOTHI CHITBI TPEHUS TIPH PABHOMEPHOM
JBYYKCHHUH TEJIa 10 TOPU30HTATLHOMN
MTOBEPXHOCTI
37 Casi3b 2HEprun U padoThl. [loTeHManbHas
JHEPrus
13 Kunernueckas sneprus. Teopema o bubnuoreka LIOK
KUHETHYECKOW IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlabopaTtopHnast pabora «M3yuenue 3akoHa bubnuorexa [JOK
COXPAHEHUS SHEPT U https://m.edsoo.ru/ffOb12fe
41 KoinebarenbHoe NBUKEHHUE U €TO bu6moreka [JOK
XapaKTePUCTUKH https://m.edsoo.ru/ffOb1858
47 3aryxaromue Konedanus. BeiHyX/1eHHBIC bu6mmoreka [JOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MatemaTuueckuil ¥ Npy>KMHHBIN MasgTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh
44 neppnozta KOJiIe6aHI/H71 OT KECTKOCTH bubmorexa OK
https://m.edsoo.ru/ffOb197a
MIPY>KUHBI ¥ MAcCHI TPy3a»
45 [IpeBpareHne SHEPTUU IPU MEXAHUYECKUX
KoJeOaHusIX
Jlaboparopnas pabota «Onpenenenue
46 qaCTopTLI npneplfo;[a Kone6a§14£1[71 bubmorexa [OK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasSTHUKA
47 Jlabopartopnas paborta «IIpoBepka bubnuorexa [JOK



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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HE3aBUCHMOCTH TIeproJia KojeOaHuii rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChI TPy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BOJIHEL. CBOMCTBA

bubmmoreka [{JOK
48 MEXaHW4eCKUX BOJIH. [IpononbHbIe N i
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHmus "MexaHun4ecKrue BOTHBI
B TBEpOM Tele. CelicMuieckre BOIHBI"
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHI1 pe30HAHC
53 Ypok-koH(pepeHwus "YIbTpa3ByK U bu6mmoreka [JOK
nH(ppa3ByK B IPHUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TeMe
bubmuorexa [JOK
54 "3akoHbI COXpaHeHus. MexaHn4eckue
5 " https://m.edsoo.ru/ff0b25{0
KOJIeOaHUs U BOJIHBI
KoHTtponbHas paboTta 1mo teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKrue KojaecOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubmuorexa [JOK
DNEeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-koupepenmus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue bu6mmoreka [JOK

3JI€KTpOMaFHI/ITHBIX BOJIH OJIs1 COTOBOﬁ
cBs3n"

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a

Ypoxk-uccienopanue "M3yueHne cCBONCTB

59 bu6mmoreka [IOK
AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
P | https://m.edsoo.ru/ff0b2c6ec
MOOWIBHOTO TenedoHa
60 Pemenue 3amau Ha onpesieneHne 4acTOTh U
JUTAHBI 3JICKTPOMArHUTHOMW BOJTHBI
61 DneKkTpoMarHuTHasi Ipupoja CBeTa. bubnmnoreka [JOK
CkopocTb cBeTa. BonHoBBIE CBOMCTBa cBeTa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceera. [IpsmonuueiiHoe
2 P 3 C bubmuoreka [JOK
acmpocTpaHeHue cpera. 3armMenus: ConHila
pactpocip https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKkoH oTpakeHHs cBeTa. 3epkana. Pemenue
63 P P bu6mmoreka [JOK
3aJ1a4 Ha MPUMEHEHNE 3aKOHA OTPaKEeHUs
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIIEHUS bubnmuoreka [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTPAKEHHUE CBETA.
TP P bu6mmoreka [IOK
65 Hcnons30BaHKe MOITHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTpPaKCHHS B ONITHYECKHUX CBETOBOAX
Jlaboparopuas padota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEIIOMIICHUSI CBETOBOTO
Jy4da OT yIJia MMaJIeHusl Ha TpaHuIle "BO3ayX-
crexio""
VYpoxk-koHpepenuus "Mcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3L"
bu6mmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JUH3BI
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o0pakxeHU# B TMH3AX bubnuorexa [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b2c6c

https://m.edsoo.ru/ff0b444a

Jlaboparopuas padota "Onpenencnue

70 (hOKYCHOTO PACCTOSIHHSI K ONITHYECKOMN CHITBI BuGmnorexa LIOK
. https://m.edsoo.ru/ff0b4206
cobOupatomei TuH3b"
Ypok-koHpepeHmus "OnTuaeckue bu6mmoreka [JOK
71
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmiorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jlepexto 3penus. Kak
COXpPaHUTH 3peHHe"
Paznoxenue 6emoro cBera B ciekTp. OMbBITHI
74 Herotona. Cnoxenue CHGKTpaJ'IBHLII)X Bubmiorexa LIOK
https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucniepcus cBeta
Jlaboparopras padota "OnbITHI 11O
75 Pa3OKEHHUIO OEJIOTO CBETA B CIIEKTP U bubnuoreka [JOK
BOCHPHUATHIO LIBETA IPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUH Yepe3 MBETOBBIC (PHIIBTPHI"
VYpok-npaktukyM "BoHOBBIE CBOMCTBA
76 CBeTa: AMCIIepCHusi, MHTEp(HEpeHIUs 1
nudpaxus”
77 Omnsite Pe3epdopaa u mianerapuas Moeb bu6mmoreka [{JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 noriouieHe cBeTa aTOMOM. bubnuoreka [IOK
KsanTe1. JIuneiiuaTeie CrieKTphI https://m.edsoo.ru/ff0c144c
20 Ypoxk-mipaktukym "HalOmoieHue crieKTpoB bu6mmoreka [JOK

ucIyckanus'"

https://m.edsoo.ru/ff0c1550
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but6mmoreka [IOK

81 PauOaKTHBROCTE 1 €€ BIALI https://m.edsoo.ru/ff0c1672

%) Crpoenue atomHoOro sspa. Hykinonnas bubnuorexa [JOK
MOJICJTh https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbie peBpamienus. M30Tomnsl bubmiorexa LOK

https://m.edsoo.ru/ff0clal4

’4 Pemenue 3amau mo teme: "PagnoakTUBHEIE bu6moreka [JOK
npespamieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuoa nmonypacnana

26 Ypok-koHpepeHus "PaaroakTHBHBIE bu6mmoreka [JOK
W3IIy4eHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peaky. 3aKOHbI COXPaHEHUs bubnuoreka LIOK
3apsI0OBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3M aTOMHBIX siiep. CBs3b bu6mmoreka [JOK
MaccChl U SHEPrUu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amad no reme "AnepHeie
peakuun"

90 Peakiuu cunTe3a u neneHus saep. bu6mmoreka [IOK
Ucrounuku sneprun CosiHIA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpoxk-koH(pepeHuus "SnepHas sHEpreTUKa.

91 JlercTBUS paguOAKTUBHBIX U3Iy4YECHUN Ha
KUBbIE OpraHU3MBbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

9 "DeKTpOMarHUTHOE MOJIE. bubnuoreka LIOK
DJEeKTpOMarHuTHHIC BOJTHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBJIeHUS"

93 KonrponsHas padora no teme



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c18ac

"D eKTpOMarHUuTHOE TOJIE.
DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE

SIBJIICHUS "
94 [ToBTOpenue, o6ob61eHue. Jlaboparopusie | bubnuoreka [IOK
pabotsl o Kypcey "Bzaumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
s [ToBTOpenue, 0600menHue. Pemenue 1 BuGmmorexa LOK
ACYETHBIX M KQYeCTBEHHBIX 33]1a4 10 TeMe
,I,) " A https://m.edsoo.ru/ff0c2572
TenuoBsle poLeccsl
I1 6006 .P
96 aOcBTeopeHHe’ 1(<)a 0ecmezI He e;: e:He 0 TeMe 1 Bubmiorexa LIOK
YETHBIX M KAYECTBEHHBIX 9 10 TEM
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBeIX aBUrarencii”
I1 000 .P
97 a(:lTeOTII){TII)I: il’ zasec]ilz:}?}(:mxe:: e::I T‘IO TeMe 1 bubmiorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"
[ToBTOpenue, o600meHue. JlabopatopHbie bubnuorexa [JOK
98 1
paboThl o Kypcy "CBeToBbie siBJeHUS" https://m.edsoo.ru/ff0c2c52
IT 000 . Pa6
99 Teiiiii?ﬁz’;;e ?;Ziiim 202T2}(1:em1${ B 1 bubmmorexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 IToBTOpenue, o6o6menue. Padora ¢ | bubmmoreka LIOK
Tekctamu 1o Teme "Konebanust 1 BOJHbBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ | bu6mmoreka [JOK
TekcTaMu 1o TeMe "CBeTOBbIE SIBICHUS" https://m.edsoo.ru/ff0c3044
IToBTOopenue, o6o0menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U sigepHast 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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MMPOBEPSEMBIE IIPEIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOI OBPA3OBATEJBLHOM
ITPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
7 KJIACC

Kon
npoBepsieMor
0 pe3yJibTaTra

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1 HCII0JIB30BAaTh U3YUCHHBIC ITOHATUSA

pasiinyaTtb ABJICHHA 110 OINHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha OCHOBE

1.2
OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3MUECKUX SBICHUHA B OKpPY’KaIOLIEM
MHUpE, B TOM 4uclie (U3NYecKHe SBICHHUS B MPUPOE, MPH 3TOM TEPEBOIHUTH
NPAaKTUYECKYI0 3aJady B Y4eOHYIO, BBIJIENATh CYLIECTBEHHBbIE CBOICTBa
(mpu3HaKu) (PU3HYECKUX SIBICHUN

1.3

OINMCHIBATh M3yYEHHBIC CBOWCTBA TE WU (PU3MUECKUE SBICHUS, HCIIONb3YS
¢buznyecKkre BEJIUYUHBI, MPU OMUCAHUM MPABWIBHO TPaKTOBAaTh (hU3MUECKHIA
CMBICII MCIOJIb3yEMbIX BEJIHYMH, MX 0003HAUCHHUS W €AMHUIIBI (PU3MUYECKHX
BEJIMYMH, HAXOAUTh (OPMYJbL, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TpadUKd HU3yUYEHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEIHUUNH

1.4

XapaKTepu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBICHUS U IPOLECCHI, UCTIONb3YsI
1.5 M3yYeHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMKUCBIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHE

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHI M CBOKWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallMll MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATH

1.6 MIPUYHHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE M3 |1 — 2 JTOTHYECKHX
maroB ¢ omopod Ha | — 2 HW3yYeHHBIX CBOWCTBAa (U3NYECKUX SIBICHUM,
(hM3UYECKUX 3aKOHA MJTH 3aKOHOMEPHOCTH

peuiats pacu€THble 3a7a4u B 1 — 2 neicTBUS, UCHOIb3Ys 3aKOHBI U (hOPMYJIbI,
CBsI3bIBaOIIME (pU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIIOBHS 3aJaud
3alUChIBaTh KpPATKOE YCIIOBUE, MOJCTaBIATh (DU3MUECKUE BEJIUYUHBI B
dbopmMyabl W OPOBOIUTH pacu€Thl, HAXOAUTh CIPABOYHBIC JAHHBIE,
HeoOXOUMBbIE Ui PelleHus 3ajay, OLEHUBATh PEATUCTUYHOCTD MOJyUYEHHOM
¢bu3nuecKoil BeITMUNHBI

1.7

pacro3HaBaTh Npo0JieMbl, KOTOPbIE MO>KHO PEIIUTh IPU MOMOIIHU (PU3NIECKUX
METOJIOB, B OITMCAHUH MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE IPEIIOI0KEHNE
(runote3y), pa3nMyaTh W HMHTEPIPETUPOBATH IOJyYEHHBIH pe3ysbTar,
HaXOJUTh OIMIMOKU B XOJI€ OIBITA, JAENaTh BBIBOJBI [IO €T0 PE3yJIbTaTaM

1.8

MIPOBOJNTH OIBITHI 10 HAONIOJACHUIO (DU3MUYECKUX SBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (QOpMYyITUpPOBaTH IPOBEpPsSEMbIe MPEANONIOKEHUs, CcoOUpaTh
YCTAHOBKY U3 TMPEAJIOKEHHOTO O0OpYAOBaHMS, 3alUCHIBATh XOJ OIbITa U
(GbopMyIIHpPOBaTh BHIBOJIBI

1.9

BBINOJIHATH MPSIMbIC U3MEPEHHsSI C UCTIOIB30BaHUEM aHAJIOTOBBIX U MU(POBBIX
1.10 npuOOpOB, 3amKCHIBaTh TOKa3aHUS MPUOOPOB C  Y4E€TOM  3aJaHHOM
a0COJTIOTHOM TOTPEITHOCTH H3MEPEHHI

IIPOBOJUTh MCCIIEJOBAHNE 3aBUCUMOCTH OAHOM (PU3MUECKOM BEIUYMHBI OT
Ipyrol € HCIOJB30BAaHMEM TMPSMBIX  H3MEpPEHUH, Yy4yacTBOBaTb B
IUIAHUPOBAaHUM Y4eOHOIO HCCIIEOBAaHUs, COOMpPATh YCTAaHOBKY U BBIIOJIHSTH
U3MEpEHUus, CleAysl TMpeUIoKeHHOMY IUlaHy, (HUKCHpPOBAaTh pe3yJIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEJIWYMH B BHJE NPEAJIOKEHHBIX
TaOIUI U TPaUKOB, A€TaTh BBIBOBI 110 Pe3yJIbTaTaM UCCIIET0BaHHS

1.11

NPOBOJIUTh  KOCBEHHBIE M3MEpPEHHS  (PU3MUECKUX  BEIUYMH,  CIEIys
1.12 MPEJIOKEHHOW HWHCTPYKLMU: TPU  BBIMOJHEHUHM U3MEpPeHH cobupaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIYMCIIATH 3HAYEHUE MCKOMOM BEIIMYHUHBI

CO6J'II-OI[aTI:> paBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

1.13
o0opyI0BaHEM



1.14

1.15

1.16

1.17

1.18

1.19

Kon
npoBepsieMor
0 pe3yJibTaTra

1.1
1.2

1.3

1.4

1.5

1.6

yKa3bplBaTh TNPHUHLMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € NOMOIIbIO MX OIHCAaHUS, MCIONb3Yys 3HAHMS O CBOWMCTBAx
¢buznyeckux  sABIEHUH W HeoOXoaumble — (U3MUECKHE  3aKOHBI U
3aKOHOMEPHOCTH

NPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O IpUMEpax) MPaKTHYECKOro
UCIOJIb30BaHUsl  (U3WYECKUX 3HAHUW B  TMOBCEJHEBHOM KH3HU  JUIS
obecrieyeHus: 6€30MacHOCTH MPHU OOpaIIeHUu ¢ NMPUOOpaMH M TEXHUYECKHUMHU
YCTpOICTBaMH, COXPaHEHUS 3/10pOBbsS U COONIOACHUS HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKpYXKarolleH cpene

OCYLIECTBIATH OTOOp MCTOYHMKOB HHpopMauuu B ceTu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIHXCS
3HAHUH U MyTEM CpaBHEHUs pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(OPMALIHIO,
KOTOpas SBJSETCS MPOTUBOPEYMBOM HITH MOXKET OBITh HEJIOCTOBEPHOM

UCIIOJIb30BaTh IpPU BBIIOJHEHUU Y4YEOHBIX 3aJaHuil HAay4YHONOIYJISIPHYIO
JTUTEepaTypy (U3NYECKOTO COJCp)KaHUS, CIPABOUHBIE MaTepuaibl, PEeCypChl
cetu  VHTepHer, Biagerb NpuéMamMM  KOHCIIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO371aBaTh COOCTBEHHBIC KpAaTKHWE IMUCHMEHHBIE M YCTHBIE COOOLICHUsS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(POpPMAIUHN (PU3UUECKOTO COACPIKAaHUSI, B TOM
qucie MmyONIUYHO JIenaTh KpaTKue COOOIIEHHsS O pe3yibTaTax MPOEKTOB WU
Y4eOHBIX MCCIIEJOBaHUM, TPU ATOM TPAMOTHO HCIIONB30BaTh H3YUYCHHBIH
NOHATHHHBIN  ammapaT Kypca (U3UKH, CONPOBOXKAATh  BBICTYIUICHHE
Mpe3eHTauuen

MpPU BBINOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN paCIpenemsaTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1auaMH, CIEIUTh
3a BBIIOJIHEHHMEM IUIaHA IEHCTBUH, aIeKBATHO OLEHUBATL COOCTBEHHBIN BKJIAI
B JICSITEILHOCTh T'PYMIIbI, BEICTPAaUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE,
YUYUTBIBAsI MHEHHE OKPYKAKOLIUX

8 KUIACC

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus

HCIIOJIBb30BaTh IMOHATHUA

pasinyatb ABJICHHA II0 OIMMCAHUIO HX XapPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHHUC

pacrio3HaBaTh IPOSIBIIEHUE H3YyYEHHBIX (U3NYECKUX SIBICHHUH B OKpY’KaloLIeM
MHUpE, B TOM uucie (U3MUECKUE SBICHUS B NPUPOJE, NMPU ITOM NEPEBOIAUTH
NPAaKTUYECKYyI0 3a7ady B Y4yeOHYI0, BBIJENATh CYILIECTBEHHbIE CBOICTBa
(mpu3HaKu) (PU3NYECKUX SIBICHUN

ONMCHIBATh W3yUCHHBIC CBOWCTBA Tel M (U3UYECKUE SBJICHUSA, HCIIONb3YS
¢dbuznyecKkue BEIMYUHBL, NPU OMHCAHUU MPABHIBHO TPAKTOBATh (PUIUUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJTMUNH, 0003HAUYEHUS U €AMHUIBI (PU3NIECKUX BEJTUYHMH,
HaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH Ipa)uKy U3yUSHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUINH

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U MPOIECCHI, HCIONb3YS
M3YYECHHBIE 3aKOHBI, NMPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHE

OOBSICHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJN, B TOM YMCJE U B KOHTEKCTE
CUTyallMil MPAaKTUKO-OPUEHTHPOBAHHOIO XApaKTepa: BBIABIATh HPUYNHHO-
CIICZICTBEHHBIC CBSA3M, CTPOUTH OOBsICHEHHME M3 1 — 2 JIOrMYEeCKHX IIaroB ¢
noMouibio 1 — 2 U3y4eHHbIX CBOMCTBa (PU3NUECKUX SBICHUM, (PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pemiats pacy€éTHbIe 3a1a4n B 2 — 3 NEHCTBUS, UCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIOIIME (PU3MUYECKHE BEIUYMHBI: Ha OCHOBE aHajin3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHME, BBISBIATH HEJOCTATOK JAHHBIX JIA PEIICHHS
3a/1aud, BBHIOMpaTh 3aKOHBI M (OpMyINbI, HEOOXOAWMBIE JIA €€ pEIICHHUS,
MPOBOAWTHh pacuéThl M CpaBHUBATh MOJYYCHHOE 3HadeHWe (pu3udecKon
BEJIMYUHBI C U3BECTHBIMU JTAHHBIMU

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU (PU3NUECKUX
METOZOB, MWCIIOJb3Yys OIHMCAHWE MCCIECIOBAHUs, BBIICIATH IPOBEPSIEMOE
IIPEATIONIO0KEHNE, OLIEHNBATh IIPABUIIBHOCTD MOPSAIKA IPOBEACHUS NCCIEA0BaHMS,
JIeJ1aTh BBIBOJIbI

MPOBOAUTH OMBITHI 10 HAOMIOACHUIO (U3HMUSCKHUX SIBICHUNA WIH (HU3HUSCKHUX
CBOMCTB Ted: (opMynupoBaTh MpPOBEPSIEMbIe MPEANOIOKEHUA, COOUpaTh
YCTAHOBKY U3 MPEUIOKESHHOTO O00OpYJOBaHUS, ONUCHIBATH XOJ OMbITA M
(hopMyJIUPOBATH BBHIBOJIBI

BBIIIOJHATL MPAMBIC U3MEPCHHUA C HUCIOJB30BAHUCM aHAJIOT'OBBIX HpI/I60p0B n
IAaTYNKOB (PU3MYECKUX BEIMYHMH, CPAaBHUBATh PE3YyJIbTATHl H3MEPEHUH C yu&ToM
3aJJaHHOW a0COIIOTHOM MOTPEIIHOCTH

MMPpOBOAUTL HCCICAOBAHHUC 3aBUCUMOCTU OIIHOfl (bHSH‘-IGCKOﬁ BCJIIMYHUHBI OT
I[perﬁ C HCIIOJIb30BAHHUEM IIPSAMBIX H3MepeHHI>i: IJIAaHUPOBATh HCCICI0OBAHUC,
COGI/IpaTL YCTAaHOBKY W BBIINIOJIHATL U3MCPCHUA, CICAYS MPCAJIOKCHHOMY ILIAHY,
(bI/IKCI/IpOBaTI) PE3YyJIbTaThbl HOHy‘ICHHOﬁ 3aBUCMMOCTH B BHJIC Ta6.]'II/II_[ n
Fpa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

MPOBOANTh KOCBEHHBIE UW3MEpPEHHS (PHU3UYECKHX BEIMYWH: IUIAHUPOBATH
U3MEepeHHsi, coOUpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY, CIeays MPeasIOKeHHOM
WHCTPYKIIWH, ¥ BBIYUCIISATH 3HAYCHHE BETUIHHBI

coOMIOaTh TpaBUiia TEXHUKH OE30MacCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
o0opyI0BaHEM

XapaKTepu30BaTh MPUHIUIMbI JAEUCTBUS W3YYEHHBIX HNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OIOpPOW HAa HUX OINMCAaHUS, HCIOJB3Yys 3HAHUS O CBOMCTBax
(bu3nyecKux sIBICHUN U HEOOX0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTHU

pacrno3HaBaTh POCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHbBIE IPUOOPHI 110
CXeMaM M CXEMAaTHUYHBIM PUCYHKAaM, COCTaBIATh CXEMBbI JJIEKTPUYECKUX LIETIEH C
IIOCJIEIOBATEIbHBIM W MapaJUICJIbHBIM COCIMHEHHEM JJIEMEHTOB, pa3iandas
yCIIOBHBbIE 0003HAUEHHSI SJIEMEHTOB IEKTPUUYECKUX LIeTei

MPUBOJIUTH TMPUMEPHI (HAXOAUTh WHGOPMALMIO O TpPHUMEpax) MPaAKTUYECKOTO
WCTIONIb30BaHUsl (PM3UYECKUX 3HAHWN B TIOBCEIHEBHOM >KH3HM I 00CCIICUCHUS
0€30MacHOCTH TPHU OOpalIeHUH ¢ MpUOOpaMu U TEXHUUYECKUMHU YCTPOWCTBaMH,
COXPAHCHUsS 37I0POBBbS M COONIOJCHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYy’Karolei cpene

OCYIIECTBIATH MOUCK MHGOpMauu (HU3HUECKOTo coepkanus B ceTu MHTepHer,
Ha OCHOBE HMEIONIMXCS 3HAHMM U TyTEM CpaBHEHUS JIOMOJHHUTEIIbHBIX
HMCTOYHUKOB BBIIEIATh MUH(OPMALINIO, KOTOpasi SIBJSETCS MPOTUBOPEUYUBOM WU
MOXET OBITh HEZOCTOBEPHOI

UCTOJb30BaTh TPU BBIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4YHO-TIOIMYJISAPHYIO
JTUTEepaTypy (QpU3NUECKOro CoAep KaHUs, CIIPaBOYHBIE MaTepuaibl, peCypchl CeTH
WutepHer; Bnajgerb NpuéMaMy KOHCIEKTHUPOBAHMS TEKCTa, IMpeoOpa3oBaHUs
nH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIC NMHUCbMEHHbBIE U KpPaTKUE YCTHbIE COOOLIEHHs, 00001Iast
MHPOPMALIMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3UYECKOTO COJACP)KAHHs, B TOM
qHCIIe MyOJIUYHO TPEACTABISTh PE3yIbTaThl POSKTHOM MIIN UCCIIEA0BATEILCKOM
JeSTeNbHOCTH, TPU 3TOM T'PAMOTHO MCIONIb30BaTh W3YUYEHHBIH MOHATHHHBIN
ammapar Kypca (HU3UKH, COPOBOXKIATh BBEICTYIUICHHE MIPE3CHTAIHEH

NIPY BBITIOJTHEHUH YYEOHBIX TPOCKTOB W HCCIICAOBAHUH (PH3MUECKUX IMPOILIECCOB
pacripenienate OOS3aHHOCTH B TpyNNE B COOTBETCTBHUM C IIOCTABICHHBIMU
3ajjauaMy, CJICTUTH 32 BBIMIOJIHEHHEM IUTaHA JCHCTBHHA W KOPPEKTHPOBAThH €TO,



Kon
IpPoOBEePSAEMOro
pe3yJjabTarTa

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.12

aJICKBaATHO OICHHBATH COOCTBEHHBII BKIIag B JACATCIBHOCTH

IpYTIIbI,

BBICTpanBaTb KOMMYHHKATHBHOC BSaHMO}IeﬁCTBHe, IMposABJIAsA TOTOBHOCTH

pazpemiats KOHQIUKTHI

9 KIIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 0011Ier0 00pPa30BaHUA

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3imiaTtb ABJICHHA I10 OIMMCAHUIO HMX XaPAaKTCPHBIX CBOWMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)H31/II-IGCKOC SABJICHHUC

pacro3HaBaTh NPOSIBJICHUE W3YyUYEHHBIX (U3UYECKUX SBJICHUN B
OKpYy’KarollleM MHpE, B TOM 4YHcie (pu3nuecKkue sIBICHUS B MPHUPOJE,
P 3TOM IEPEBOJUTH IPAKTHUECKYIO 3a/ady B YUeOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3UUECKUX SBICHUI

OMUCHIBATh HW3Y4YEHHbIE CBOMCTBA Tel U (uU3MUecKue SBJICHMUS,
UCTONB3yd (puU3MyYecKue BEeNUYMHBL, MPU ONHCAHUM TMPABUIBHO
TPAaKTOBATh (PU3NUECKHI CMBICI UCIIOJIb3YEMbIX BEJIMUKH, 0003HAUECHHUS
U €IMHULBI (PU3UYECKUX BEIWYHH, HAXOAUTH (POPMYIIbI, CBSI3BIBAIOIIIE
NaHHY!0 (U3MUECKYI0 BEJIMYMHY C APYTMMU BeJIMYWHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTCpPU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘-IGCKI/I€ SABJICHUSA W HPOUECCCHI,
HUCIIOJIB3Yysd HM3YUCHHBIC 3aKOHBI, IIpKU J3TOM JaBaTbhb CJIOBCCHYIO
q)OpMYJ'II/IPOBKy 3aKOHaA U 3aIllUCbIBATh €0 MaATCMATHYCCKOC BBIPAKCHHUC

OOBSICHATh (PU3MUECKUE MPOLECCHl U CBOMCTBA Tell, B TOM YHUCIIE U B
KOHTEKCTE  CHTyalUHd  IPAKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYeCcKMX IIaroB C IIOMOIIBKO 2 — 3 U3y4YEHHBIX CBOMCTBA
¢bu3nuecKkux ABICHUN, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemaTh pacu€THble 3agaud (ONMparoliuecss Ha cucremMy u3 2 — 3
yYpaBHEHHUI), MCHONb3Ysl 3aKOHBI M  (OPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckue BeIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBUSA 3aJadu
3alMChIBaTh  KPaTKOE YCJIOBHE, BBIBISITH HEJOCTAIOLIME WU
130BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBbIE
JUIS pELleHHsl, MPOBOAUTH PACYETHI M OLIEHMBATh PEATUCTHUHOCTD
MOJIyYEHHOT0 3HaYeHUs (PU3NYECKON BETUUNHBI

pacrio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUTh IIpU IMOMOIIH
(1)I/I3I/I‘~IGCKI/IX MCTOAOB, HCIIOJB3Yysl ONHUCAHWEC HCCIICOOBAHWA, BBIACIIATH
IPOBECPACMOC  IMPCAIIOJIOKCHHUEC, OICHHMBATL IIPABUIIbBHOCTL IIOPAAKA
MMPOBCACHHA  HCCIICAOBAHHA, [JCJIaTb  BBIBOABI, HWHTCPIIPETUPOBATH
PE3YJIbTATBI Ha6J'IIOI[eHPII>i H OIIBITOB

MPOBOAMUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUN WIH
(GU3NYECKUX CBOICTB TENI: CAMOCTOSITENIHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa OO0OpYyNOBaHUS, OMNUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, (GOPMYIHUPOBATH BHIBOABI

NPOBOJIUTH TPU HEOOXOIUMOCTH CEpUI0 NPSAMBIX H3MEPEHHi,
OIIpeAessisl CpeaHee 3HaueHHe H3MepseMoil BennuuHbl ((oKycHOe
paccrosiHMe coOHparomeld JIMH3bI), O0OOCHOBBIBAaTH BHIOOp croco0a
M3MEPEHHS (M3MEPUTEIHHOTO MPHUOopa)

MPOBOJIUTHh HCCIIEOBAaHUE 3aBHCHUMOCTEH (PU3NYECKUX BEITUYUH C
WCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM: IUIAHUPOBATh HCCIEIO0BAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTy4eHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BHJE TaOIUIU
rpaduKoOB, JAeIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS

IMPOBOAWUTE KOCBCHHBIC U3MCPCHUA (bHSPI‘I@CKI/IX BCJIMYHH: IINIAHUPOBATH



U3MEpEeHus, coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIOJHSATH
U3MEPCHUA, CICAYA HpG}IJ'IO)KGHHOfI HHCTPYKIUH, BBIYUCIIATE 3HAYCHHUC
BEJIMYMHBI W aHAIU3UPOBATh IIOJYUYEHHBIE PpE3YyJbTaThl C YUYETOM
3a/IaHHOM MTOTPENIHOCTH U3MEPEHUHN

coOnrofaTh MpaBWila TEXHUKM Oe3omacHocTH 1npu  pabore ¢

1.13
1a00paTOPHBIM 000y 10BaHUEM

pa3nuyaTh OCHOBHBbIE NPU3HAKU HM3YUYEHHBIX (U3NYECKUX MOJEICH:
MaTepuagbHas TOYKa, a0COJIFOTHO TBEPAOE TEJO, TOUECYHBIH MCTOYHUK
CBeTa, JIyd, TOHKas JMH3a, IUIAaHETapHas MOJIeNb aToMa, HYKJIOHHas
MO/IeJIb aTOMHOT0 siipa

1.14

XapaKTepu30BaTh MPUHIUMBI JCHCTBUS H3YYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha UX ONUCAHMS, UCTIOIb3Ys 3HAHUS
O CBOWCTBax (HU3MUECKUX SBICHHA W HEOOXOAUMBIE (HU3UIECKHE
3aKOHOMEPHOCTHU

1.15

UCTIONB30BaTh CXEMbl M  CXEMaTHYHBIE PUCYHKH HW3yYEHHBIX
TEXHUYECKUX YCTPONCTB, HM3MEPUTEIBHBIX puOoOpoB U

1.16 TEXHOJIOTHYECKUX TPOIIECCOB MPH PEHICHUH YYeOHO-TPAKTHUECKUX
3aaa4, ONTHUYCCKUC CXCMbI IJId IMMOCTPOCHUA I/I306pa)K€HI/II71 B IIJIOCKOM
3epKaJie ¥ COOMPAIOIICH JTHH3e
MPUBOAUTE TPUMEPHl  (HaXOAWTh HWH(GOPMAIMIO O TMPUMEpax)
MPAKTUYECKOTO MCIOJIb30BAHUS (PU3MUECKUX 3HAHUN B TOBCEIHEBHOM

1.17 KU3HH JUIsl oOecrieueHus: 0€30MacHOCTH TP 00paIleHuy ¢ MpubdopaMu
U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbSI M COOIIOICHHS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAKOIIEH cperie

OCYIIECTBIIATh MOUCK MHPOpMAIK (HU3NUECKOTO COACPKAHUS B CETU
WuTepHer, camocToATeNbHO (OPMYIHpPYst TOUCKOBBIM  3arpoc,

1.18 HaxOIWTh  IIyTH  ONpPEACIICHHUs  JIOCTOBEPHOCTH  IOJy4EHHOU
MHPOpPMAllMM Ha OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIBHBIX
HACTOYHHKOB

WCIOJIb30BaTh IPU  BHIIOJHEHUH Yy4YeOHBIX 3aJaHUIl  Hay4dHO-
MOMYJIAPHYIO JIUTEpaTypy (U3NYECKOrO COJEp)KaHMs, CIIPaBOYHbIE

1.19 Marepuaibl, pecypchl ceth  MHTepHer; Biaaeth  OpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHMUs HH(OpMAIUM U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE W YCTHBIE COOOIICHHUSI HAa OCHOBE
MHPOPMALUU U3 HECKOJBKUX MCTOUYHUKOB (DU3MYECKOTO COAEpIKaHUs,
myOJIu4HO MIPEACTABIATH pe3yabTaThl IIPOEKTHOMN WU

1.20 HCCIIEI0BATEIbCKON NEATEIbHOCTH, IIPX 3TOM IPAMOTHO HCIIOJIb30BaTh
W3yYeHHBI TOHSATHHHBIA anmapaT W3ydaeMmMoro paszuena (Qu3uku u
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTalueil ¢ y4éToM ocoOeHHOCTEH
ayIUTOPUU CBEPCTHUKOB

MIPU BBINOJHEHUH Y4YeOHBIX MPOEKTOB W HCCICNOBAHUN (PU3UUECKUX
MIPOIIECCOB paclpeseNsaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMH 3a/1a4aMH, CICJUTH 3a BBIIIOJIHEHUEM IlIaHa JEHCTBUU
U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHMBAThb COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTD TPYIIIbI, BBICTPauBaTh KOMMYHHKAaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIIASA TOTOBHOCTh pa3peiiaTb KOHQJINKTHI

1.21

ITPOBEPSIEMBIE HA OI'J I10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOH
OBPA30OBATEJIbHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OGPA30BAHUSA



Kon
NpoBepsieMoro
TpeOOBaHUS

10

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHMsi HA OCHOBe
dIrocC

[lonnmanue ponu UMK B HAYYHOH KapTHHE MHpPa; CHOPMUPOBAHHOCTH 0a30BBIX
MPEJCTABICHUA O 3aKOHOMEpPHOM CBA3M M IO3HABAEMOCTH SBJIICHHM MPUPOABI, O POJIH
JKCIIEPUMEHTa B (PU3UKE, O CHCTEMOOOpasyroIeid poid (GU3UKU B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTUH, 00 3BOITIONMH (U3UYECKUX 3HAHUN U MX POJHU B IEJIOCTHOU
€CTECTBEHHOHAYYHOW KapTUHE MHpPA, O BKIIAJE POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHUE IPOIECCOB OKPYXKAIOUIEr0 MHpA, Pa3BUTHE TEXHUKUA U
TEXHOJOT UM

3HaHUA O BUAAX MaTepuu (BEUIECTBO U MOIE), O ABMKEHHHM KaK CIOCO0€ CYIIeCTBOBaHUS
MaTepud, 00 aTOMHO-MOJICKYJISIPHOW TEOPHH CTPOCHUS BEIISCTBA, O (PU3UICCKON CYIIHOCTH
SIBIICHUI TIPUPOABI (MEXaHUYECKUX, TEIIOBBIX, SJIEKTPOMATHUTHBIX U KBAHTOBBIX), YMEHHUE
pasnuyath SBICHUS [0 OINHUCAHWUI0 WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (U3HUYecKoe SBICHHE, YMEHHE pAacIlO3HaBaTh MPOSBICHUE
M3YYCHHBIX (DM3WUECKHUX SIBJICHUHM B OKPYKAMOIIEM MHpE, BBIICNSS WX CYIICCTBEHHBIC
CBO¥CcTBa (ITPU3HAKK)

BJ'Ia,I[eHI/Ie OCHOBaMM ITOHATHHHOIO arrapara M CHUMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I n
HCIIOJIb30BAHUEC UX IJId PCHICHUA y‘~I€6HI)IX 3ala4; YMCHUC XapaKTCPpU30BaATb CBOICTBa TCII,
(I)I/ISI/I‘{CCKI/IG SABJICHUA U IIPOLECCChI, UCITOJIb3Y (bYHI[aMeHTaJ'ILHBIe N SMITUPHUICCKUC 3aKOHBI

VYMeHHE ONKMChIBATH H3YYCHHBIC CBOWCTBA Tel W (DU3MYECKUE SBJICHHS, HCIIOJIbB3YsI
(hu3HYeCKre BETMYNHBI

Bnanenne ocHOBaMHM METOZOB HAy4yHOrO IIO3HAHMA C YYETOM COOJIOACHUS MPAaBUI
0e30macHOTO TpyJa: HaOI0AeHHEe (PU3MUECKUX SBJICHHM:

YMEHHE CaMOCTOSTENILHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY M3 JaHHOrO Habopa
000py/0BaHUsl MO HMHCTPYKIHMH, OIUCHIBATH XOJ OMbITA W 3aIUCBHIBATH €r0 Pe3yJbTaThl,
(opMyIHpOBATH BHIBOKI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHUN (U3NYECKUX BETUYMH: YMEHHE IIaHUPOBATh
W3MEPEHUs, CAMOCTOSITENIbHO COOMpPATh HKCIEPHUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIIWH,
BBIUMCIISATh 3HAYEHHE BEIMYMHBI M aHAJIM3UPOBATh IOJYyYEHHBIE PE3yNbTaThl C Y4ETOM
3aIaHHOM MTOTPELIHOCTH PE3YIbTaTOB U3MEPEHU;

MIPOBEJICHUE HECIOXKHBIX AKCIEPUMEHTAIbHBIX HCCIEIOBAHMIM; CaMOCTOSTENIbHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M IIPOBOAUTH MCCIEAOBAHUE MO0 MHCTPYKIUH, IPEACTABIATD
MOJTy4YE€HHbIE 3aBUCUMOCTH (PU3MUECKHX BEIUYMH B BUJAE TaOIHIl U TpaQHUKOB, YUYUTHIBATH
MOTPEIIHOCTH, JAEJIaTh BBIBOBI 10 PE3YJIbTaTaM UCCIIEOBAHUS

IToHnMaHMe XapaKTepHBIX CBOMCTB (PU3MYECKUX MOjeNel (MaTepuabHas TOUKa, aOCOITIOTHO
TBEPOE TENO, MOJEIU CTPOCHUS ra3oB, JKUJIKOCTEH M TBEPABIX Tel, IUIaHETapHas MOJEIb
aToMa, HyKJOHHas MOJENIb aTOMHOTO sjipa) M YMEHHE NPUMEHATh HUX I OOBSCHEHHUS
(bu3NYECKUX MPOIIECCOB

YMmenue oOBSCHATH (U3MUECKHE IMPOLIECChl M CBOMCTBA Tel, B TOM 4YMCIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YAaCTHOCTH, BBIABIIATH INPUYUHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OMOPOIl HA U3YyUYEHHBIE CBOMCTBA (PU3NUYECKUX
SBJICHUH, (PU3UUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMmeHnue pemarb pacuéTHble 3a7auM (Ha 0aze 2 — 3 ypaBHEHHUI), UCHOJIB3Yys 3aKOHBI U
(dbopMynbl, CBS3bIBaOIINE (U3NYECKHAE BEIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPaTKOE
yCIOBHE 3aJlaud, BBIABIATH HENOCTAIONIME JaHHbIe, BBIOMpPATh 3aKOHBI U  (OPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIOIb30BaTh CIPABOYHBIC JaHHBIC, TPOBOIUTH PACUETHl U
OLIEHUBATh PEATUCTUYHOCTh IIOJyYEHHOTO 3HAuyeHUs (U3UUECKOM BETUUMHBI, yMEHUE
OTIpEeEIATh Pa3MEPHOCTh (PU3NUECKON BEIMUNHBL, TOJYUYEHHOU P PELICHUH 3a1a4H

YMeHHe XapakTepu30oBaTh NPHUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX NMPUOOPOB, U HPOMBIIIJIEHHBIX TEXHOJIOIMYECKMX MPOLECCOB IO HUX OMNMCAHUIO,
UCTIONB3ys 3HAaHHUA O CBOMCTBAaX (U3MYECKUX SBICHUH W HEOOXOAMMBbIE (PHU3UIECKUE
3aKOHOMEPHOCTHU

YMeHue HCHoIb30BaTh 3HAHMA O (PU3MYECKUX SIBJICHHUAX B IIOBCEIHEBHOM MKH3HM IS
obecrieyeHns OE30MACHOCTH TMpH OOpameHHH ¢ OBITOBBIMH NPUOOpPaMU M TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAHEHUs 3/I0POBbsI U COONIOJIEHUS] HOPM HSKOJOTMYECKOro IMOBEICHUS B
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OKPY)KaIOH.ICI‘/’I cpeac; MOHMMAHHUC HeO6XOIlI/IMOCTI/I MMPUMCHCHU A JOCTHKEHUI (I)I/I3I/IKI/I n
TEXHOJIOTHI JJIs palOHAJIBHOI'O MPHUPOAOIIO0JIB30BaHUA

OmnbIT TOUCKA, Pe0Opa30BaHUs U MPEACTaBICHUS HHPOPMAIMH (PU3UIECKOTO COJAEPIKAHMS C
WCIOJIb30BaHWEM HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN; yMEHHE OIICHUBATh
JIOCTOBEPHOCTh ~ TMOJYYEeHHOW WH(GOpPMAIMM HAa OCHOBE HMEIOIIMXCA 3HAHUA W
JIOTIOJTHUTEIBHBIX MCTOYHUKOB; YMEHHUE HCIIOJIb30BAaTh MPU BBHIMOJTHEHUU YYEOHBIX 3aJaHHM
Hay4YHO-TIOMYJIAPHYIO JIMTEPATypy (U3MUECKOT0 COACpP)KAaHUS, CIPABOYHBIE MaTepHUalIbI,
pecypcsl cetu MHTEepHET; BiageHne 0a30BBIMU HAaBBIKAMH MpeoOpa3oBaHus UH(OpMaUu U3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE CO3[aBaTh COOCTBEHHBIC NHUCHMEHHBIE H
YCTHBIE COOOIIECHHS Ha OCHOBE MH(OPMAIIUU U3 HECKOJIBKIUX UCTOYHUKOB

MPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHON

Kon
npoBepsieMor
0 pe3yJabTaTa

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

IMPOI'PAMMbI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
7 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

pasnauyaTth SBJICHHA IO ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIMIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3MUYECKUX SABICHUHA B OKpPY>KaIOLIEM
MHUpE, B TOM 4uclie (U3NYECKHe SIBICHHS B MPUPOE, IPH 3TOM IEPEBOIUTH
NPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKkK) GU3NIECKUX SBICHUN

OIMUCbIBATh H3YYCHHBLIC CBOMCTBA TEII H (1)PI3H‘I€CKI/I€ SABJICHUSA, HCIIOJb3YsA
(bI/IBI/IIIGCKI/Ie BCJIMYMHBI, IPHU OIMMCAHUH NPABUJIIBHO TPAKTOBATH (bI/I3I/I‘-ICCKI/II‘/JI
CMBICJI HCIIOJIB3YCEMBIX BCJIWYMH, HX 0003HaUeHUS U CANHUIIbI (1)I/IBI/IT-IGCKI/IX
BCINYNH, HaXOJUTb (I)OpMy.l'ILI, CBA3BIBAIOIIUC  TAHHYIO (I)I/IBI/ILIGCKYIO
BCJIMYHMHY C JpyruMu  BCIMYUMHAMH, CTPOHUTH rpacbmm HU3YYCHHBIX
3aBHCUMOCTEH (bI/ISI/I‘-IeCKI/IX BCINYHH

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBICHUS U TIPOLECCHI, UCTIONB3YSI
M3y4YEHHBIE 3aKOHBI, MPU 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHE

OOBSICHATH (PU3MYECKHE SIBJICHHSI, IPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE€ CUTyalui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1 — 2 JOrMyecKux
maroB ¢ omopod Ha 1 — 2 HM3yuyeHHBIX CBOWCTBAa (U3NYECKUX SIBICHUI,
(bU3MYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemiath pacu€THbIC 3aaud B | — 2 IeHCTBUSI, UCTIONB3YsI 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAMOIIME (PU3MUYCCKUE BEJIMYMHBI: Ha OCHOBE aHAM3a YCJIOBHUS 3aJlauu
3alKMChIBATh KPATKOE YCJIOBHE, IMOJACTABIATh (U3UUECKHE BEIUYUHBI B
bopMyJIBl W TPOBOAUTH PacuéThl, HAXOAUTh CIPABOYHBIC JAHHBIC,
HEOOXOMMBIE TS PEIICHHs 3a/1a4, OICHUBATh PEATUCTUIHOCTD MOJYYSHHON
(bU3HYECKOI BEIIMIMHBI

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MO>KHO PEIIUThH IPU MOMOIIU (PU3NIECKUX
METOJIOB, B ONMCAHUN MCCIIEOBAHHS BBIICIATH IPOBEPSIEMOE TPEIIOI0KEHHE
(rumote3y), pa3nMyaTh W HMHTEPIPETUPOBATH IOJNyYEHHBIH pe3yJbTar,
HAaXOJIUTh OMIMOKH B XOJI€ OTIBITA, JIEJIaTh BBIBOJIBI IO €T0 PE3yJIbTaTaM

MIPOBOAMTDH OIBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3HUECKUX
CBOWCTB Tell: (HOpMYyIUpOBaTh IPOBEPSEMbIe MPEANONIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 TMPEUIOKEHHOTO O0OpYJOBaHMs, 3alUChIBaTh XOJl OMbITa U
(bopMyIHpPOBATH BBIBOIBI

BBINOJIHATH MIPSIMbIE U3MEPEHHsI C UCTIOIb30BaHUEM aHAJIOTOBBIX U HHU(POBBIX
MpuOOpPOB, 3alMCHIBATh TOKa3aHUS TPHOOPOB ¢  yYETOM  3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

Kon
npoBepsieMor
0 pe3yJbTara

1.1
1.2

1.3

1.4

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BETUMYMHBI OT
OPYyrol ¢  HCHOJB30BAHMEM  TMPSMBIX  W3MEPEHMM, y4acTBOBaTb B
IUIAHUPOBAaHUM Y4€OHOTO HCCIIEIOBaHUS, COOMPATh YCTAaHOBKY U BBITIOJHSTH
U3MEpEHUs, Clenysl MpeaoKeHHOMY IUIaHy, (QUKCUPOBATh pPe3yibTaThbl
MOJyYEHHOM 3aBHUCHUMOCTH (DM3WYECKHX BEJIWYMH B BHJIE NPEJIOKECHHBIX
TabyuI ¥ rpaduKoB, eJaTh BHIBOABI MO Pe3yJbTaTaM HCCIIeI0BaHuUs

IMPOBOIHTDH KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJINYHH, (W1 (914%
HpeHHO)KeHHOﬁ HHCTPYKIMU: TIpU BBIIIOJIHCHUHN I/I3MepeHI/II>'I CO6I/IpaTI:
OKCIICPUMCHTAJIbBHYIO YCTAHOBKY U BBIYUCJIATH 3HAYCHUC HCKOMOM BEJTHUMHEI

coOMoaTh TMpaBWiIa TEXHUKH OE30MacHOCTH MpH pabore ¢ J1abopaTOpHBIM
o0opyaoBaHHEM

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C TOMOIIBKD HX OINHUCAHMS, HCIOJIb3Yys 3HAHUS O CBOWCTBaX
¢u3nveckux  SBIGHUH W HEOOXoauMmble  (U3MYECKHE  3aKOHBl U
3aKOHOMEPHOCTHU

MPUBOJIUTH MPUMEPHI (HAXOIUTh HH(DOPMAIUIO O TpUMEpax) MPaKTHIECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHUW B  TOBCETHEBHOW KH3HU  JUIS
obecrieueHrst 6€30MaCHOCTH MPU OOpAIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAaHEHUS 3JI0POBbS M COONIOACHUS HOPM IKOJIOTHUYECKOTO
MIOBEJICHHS B OKPY KaIOIIeH cpesie

OCYIIECTBIISITh OTOOpP MCTOYHMKOB HHGpopMmanuu B ceTd HWHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIUXCS
3HAaHUU U MyTEM CpaBHEHUS PA3JIMYHBIX UICTOYHUKOB BBIICISATh HH(DOPMALIHIO,
KOTOpas ABJSETCS NPOTUBOPEUMBOM HITM MOXKET ObITh HETOCTOBEPHOM

WCIIONIb30BaTh TPHU BBIMIOJHEHUN YYEOHBIX 3a/laHuil HAayYHOIOIYJSIPHYIO
JTUTEPATypy (U3NICCKOTO COJICpPIKAHUS, CIPABOYHBIC MaTepUalbl, PEeCypChl
cetu  VHTepHeTr, Brnaaerb npuéMamMH  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE IHUCbMEHHBIE U YCTHbIE COOOLICHMS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(OpPMALUU (PU3UUECKOTO COACPIKAHUS, B TOM
quciae MyOIMYHO JellaTh KpaTKUE COOOLIEHHs O pe3yJbTaTax MPOEKTOB WIN
yueOHBIX HCCIICZIOBAaHUM, MPH 3TOM TPaMOTHO HCIOJIb30BATH H3YUYEHHBIN
MOHATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh  BBICTYIUICHUE
IIpe3eHTaluEH

IIpu BBIIIOJIHCHUHA y‘le6HLIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/'I pacnupeaciiTb
00s13aHHOCTH B rpymnmne B COOTBETCTBHUU C IIOCTABJICHHBIMU 3aJa4aMu, CICOAUTDb
3a BBIIIOJIHCHHMEM IlJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHHMBATDH COOCTBEHHBIN BKJIaJ
B ACATCIIbBHOCTL I'PYIIIbI, BBICTPANBATH KOMMYHUKATHBHOC B3aI/IMOZ[€I\/'ICTBI/Ie,
YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KVIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJBb30BaTh IMOHATHA

paznuyaTh SBJICHHUS MO OINHMCAHUIO KX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE

pacrno3HaBaTh MpPOSBIECHUE HU3YUYCHHBIX (DU3MUECKHUX SIBICHUH B OKpY’KaoIIEM
MHUpE, B TOM 4Hcle (U3NYecKHe SBJICHUS B NPUPOAE, NPH ITOM IMEPEBOAUTH
MPAKTUYECKYI0 3aJady B Yy4eOHYI0, BBLICNATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUH

OINMCHIBaTh HU3yUCHHbIC CBOWCTBA Tel M (U3UYECKUE SBJICHUSA, HCIONIb3YS
¢uznyecKkue BEIMYUHBL, NPU OMNMCAHUM HPABWIBHO TPAKTOBAaTh (PU3UUECKHI



1.5

1.6

1.7

1.8

1.9

1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

CMBICJI UCTIOJIb3YEMbIX BEJTMUNH, 0003HAUYEHUS U €MHHUIBI (PU3NYECKUX BEJMYHMH,
HaXOoAUTh (hOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IpahuKN U3yUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (pU3MUecKue SBICHHUS U MPOIECCHI, HCIONb3YS
W3Y4YEHHBIC 3aKOHBI, MPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA H
3alKUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

OOBSICHATH (PU3UUECKHE MPOLIECCHl U CBONCTBA T, B TOM YMCJE U B KOHTEKCTE
CUTyallUil TNPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
CIIEZICTBEHHBIE CBSA3M, CTPOUTH OOBsICHEHHME M3 1 — 2 JOrMYecKMX IIaroB ¢
MOMOIIBIO | — 2 M3YYEHHBIX CBOMCTBA (PU3MUYECKHX SBICHUH, (PU3NIECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH

pemiats pacy€THble 3a1ayu B 2 — 3 NEHCTBUS, UCIIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBSI3pIBAIOIIME (DM3WYECKHE BEIMYMHBI: Ha OCHOBE aHalU3a YCIOBHS 3a7adu
3alHUChIBaTh KPATKOE YCJIOBHME, BBISABIATH HENOCTATOK JAHHBIX JJIA PEIICHHS
3ajauu, BBIOMpATh 3aKOHBI M (POPMYJIbI, HEOOXOAMMBIE UIs €€ pEelIeHHUs,
MPOBOAWTH pacuéThl U CpaBHUBATh MOJY4YEHHOE 3HadeHHe (pU3nUecKon
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEUIMTh IPU MOMOIIN (PHU3UUECKUX
METOZIOB, MCIIOJIb3Yysl ONMCAHUE MCCIEJOBAHUA, BBLACIATH IPOBEPSIEMOE
IIPEIII0JIOKEHNE, OLIEHNBATh [TPaBUIIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHuS,
JieN1aTh BBIBOJIbI

MIPOBOAMTH OMBITHl [0 HAOMIONEHUIO (PU3UYECKUX SIBICHUNH WU (DU3HMUECKUX
CBOWCTB Ted: (opMynupoBaTh MpOBEpsieMble MPEANONI0KEHUs, CcoOUpaTh
YCTaHOBKY W3 TMPEJIOKEHHOTO OOOpYy/J0BaHUs, OINUCHIBATH XOJA OIbITa U
(bopMyIHpPOBATH BBIBOIBI

BBINOJIHATH NPSIMBIE M3MEPEHHs C MCIIOJIB30BAaHMEM AaHAJOrOBBIX MPUOOPOB U
JaTYNKOB (PU3UUECKHUX BEJMYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUN ¢ y4ETOM
3aJJaHHOM aOCOIIOTHOM MOTPENIHOCTH

IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOH (DU3MYECKONH BEIMYUHBI OT
JAPYrol ¢ MCIHOJIb30BAaHUEM MPSAMBIX MU3MEPEHUH: IUIAHMPOBATH HCCIEIOBAHMUE,
coOHMpaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHHUS, CIEAYS NPEAJIOKEHHOMY IUIaHy,
¢buKkcUpoBaTh pe3ysbTaThl IOJYYEHHOHM 3aBUCMMOCTH B BHJE TaOmuL U
rpaduKoB, JAeIaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEA0BAHMS

IPOBOJIUTh KOCBEHHbIE M3MepeHHs (U3NYECKUX BEJIMYUH: IUIAHUPOBATh
U3MEepeHUsi, coOupaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEeAys MPEeaJIOKEHHON
WHCTPYKLUU, U BBIYUCIIATH 3HAYEHUE BEIIMYUHBI

coOIOIaTh TMpaBHWa TEXHUKH O€30MacHOCTH MpU paboTe ¢ JabopaTopHBIM
o0opyoBaHuEM

XapaKTepu30BaTh HPUHIMIBI JEHCTBUS H3YYCHHBIX NMPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONMOpPOM Ha HMX ONHCAaHHs, HCIOJB3Ys 3HAHUS O CBOWCTBAax
¢bu3nuecKkux ABICHUNA U HEOOXOAMMBbIe (PU3MYECKHEe 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO
CXEMaM U CXE€MaTHYHBIM PUCYHKAaM, COCTABIIATH CXEMBI JJICKTPHYECKUX LIENEHN C
[IOCJIEIOBATEIbHBIM U MAapAJICJIbHBIM COCIMHEHHEM JJIEMEHTOB, pa3iaudas
YCIIOBHBIE 0003HAUYEHUS 2JIEMEHTOB NIEKTPUUECKUX LeTen

MPUBOJIUTH TNPUMEPbl (HAXOAUTh HHGOPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B IMOBCEHEBHOW XHU3HH JUJIsI 0OecTiedeHus
0€e30MacHOCTH MpHU O0OpalleHnH ¢ NpudopaMu U TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHMs 310POBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO IOBEJICHHS B
OKpY’KaroIlen cpene

OCYIIECTBIIATH MOMCK MHPOpMaLuu (PU3HUECKOTo coepkanus B ceTu MHTepHer,
Ha OCHOBE HMEIOIIMXCA 3HAaHUM M MyTEM CpaBHEHHs JOIMOJHHUTEIbHBIX
WCTOYHUKOB BBIACIATh WH(POPMAIHIO, KOTOpasi SIBJISCTCS MPOTUBOPEUNBON WIIH
MOET OBITh HEJJOCTOBEPHOM

HUCIOJIb30BaTh TIPHU  BBIIIOJIHCHUU y‘le6HbIX 3aJJaHuM HAaYYHO-IIOIIYJIIPHYIO



1.19

1.20

Kon
NMPOBEPSAEMOr0
pe3yJbTarTa

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

TUTepaTypy (QU3NUIECKOro COoAep KaHUs, CIIPAaBOYHBIC MaTepUaibl, peCypChl CeTH
WNHutepuer; BraaeTh npuéMamMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHMs
nH(GOpPMAIIUK U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbBIC MUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHHs, 0000IIas
nH(OpPMAIMI0O M3 HECKOJbKHUX HMCTOYHUKOB (PU3MUECKOTO COJEp)KaHHS, B TOM
quclie MyOIUYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOW WU HCCIIEI0BATENbCKON
JEATEIIbHOCTH, MPU 3TOM TPAMOTHO MCIHOJIb30BaTh H3YyYEHHBIN TMOHATHUHHBIN
anmapart Kypca GU3HUKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTAIIUEH

MIPYU BBIMOJIHEHUN Y4Y€OHBIX MPOEKTOB M HCCIEAOBaHUN (PU3MUECKHX IMPOLIECCOB
pacripeieniaTh OOSI3aHHOCTH B TPYIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJjladyaMH, CJIEIUTh 3a BHITIOJHEHHEM IJlaHa JEeHCTBUH M KOPPEKTHUPOBATH €TO,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JICITEIBHOCTh TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHUKATHBHOE B3aUMOJEWCTBHE, TPOSBISAS TOTOBHOCTh
paspeniaTh KOHMIUKTHI

9 KIIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 001IIer0 00pa30BaHUA

HCIOJIb30BATh U3YUCHHBIC ITIOHATUS

pa3nuyaTth SBJICHHUS 1O OMHCAHUI0O WX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHUE

pacrmo3HaBaTh MPOSBIEHUE W3YyUYEHHBIX (QU3NYECKUX SIBJICHUI B
OKpY’KalollleM MHUpe, B TOM uuciie (pu3ndeckue sBICHHUS B IPUPOAE,
IIpU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIICIATH
CyLIECTBEHHBIE CBOMCTBA (IMPU3HAKN) (PU3HMUECKUX SBICHUIN

ONUCHIBaTh HM3yYEHHbIE CBOWCTBA Tel W (U3HYECKHE SIBICHUS,
UCHONB3Ysl (PU3UYECKHE BEIMYUHBL, IPU OMNHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKHI CMBICIT UCIIOIb3yEMbIX BEIUYHH, 0003HAYCHUS
U eIMHULBI GU3NYECKUX BEIMUMH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3MYECKYI0 BEIMYUHY C APYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIMYHH

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUYECKUE SIBIICHUS W IPOIIECCHI,
WCIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
(hOpMYyJIHPOBKY 3aKOHA U 3aMMACHIBATh €T0 MATEMATHIECKOE BBIPAKCHHE

OOBSICHATh (PU3UIECKHUE MPOIECCHI U CBOWCTBA TEll, B TOM YHUCIIC U B
KOHTEKCTE  CHTyalldd  IPaKTUKO-OPHMEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYHUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOTMYECKUX IIaroB C TOMONIbI0 2 — 3 W3YYEHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUHN, PU3NICCKUX 3aKOHA WITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3agaud (omMparouiyecss Ha cuctemy u3z 2 — 3
YPaBHEHMI), HCIOJB3Ysl 3aKOHbl U (OPMYJbl, CBS3bIBAIOLIUE
¢dusnueckue BEIMYMHBI HAa OCHOBE aHalM3a YCJIOBHSA 3aayd
3allUChIBaTh ~ KPAaTKOE€ yCJIOBHME, BBIABIATh HEAOCTAIOLIUE WM
M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIMMBbIE
JUI pellleHus, MPOBOAMTH pacu€Tbl U OLEHMBATH PEATUCTUYHOCTD
MOJTyYSHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIMTh IPHU TOMOIIU
(GU3MYECKUX METOJOB, UCIOJIb3Yys ONMCAHUE MCCIIEIOBAHMS, BBIIEIATH
IIPOBEPSIEMOE  IIPEATIOJIOKECHHAE, OLICHUBATH IPAaBWIBHOCTh IOpsAKA
MIPOBEICHUS  MCCIENOBaHMs, JCJIaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHA 1 OTIBITOB

MPOBOAWTH OMBITHl 1O HAOMIOACHUIO (U3UUYECKUX SBICHUN WIH
(U3NYECKHUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO Habopa OO0OpYyNOBaHUS, OMUCHIBATH XOJA OMBITA U €ro



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

pe3yabTaThl, (GOPMYIHPOBATH BHIBOIBI

IPOBOJIUTH TMPU HEOOXOIUMOCTH CEpUI0 NPSAMBIX H3MEPEHUil,
ompeneNss CpelHee 3HaueHue u3MepsieMod BenuuuHbl ((POKyCHOE
paccrosiHMe coOuparomiel JIMH3bI), OOOCHOBBIBaTH BHIOOp croco0a
n3MepeHus (U3MEepUTENBHOIO Ipubopa)

MIPOBOJIUTH HCCIICOBAHUE 3aBUCHUMOCTEH (H3MUECKUX BEIUYHH C
UCTIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUil: IUIAHMPOBaTh HCCIEJOBaHHE,
CaMOCTOSITENIFHO COOMpAaTh YCTAaHOBKY, (DUKCHPOBATH pE3yJbTATHI
MOJTYYEHHOH 3aBHCUMOCTH (DU3MYECKMX BEIWYMH B BHAE TaOIHIU
Fpa(l)I/IKOB, ACJIaTb BBIBOABI IO PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHH: IIJIAHUPOBATH
U3MEpEeHus, coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHSATH
U3MEPEHMUS, CIeAYs IPEIOKECHHOW NHCTPYKIUH, BBIYUCIIITh 3HAYCHHE
BEJIMYMHBl W aHAIM3UPOBATH IIOJyYEHHBIE pPE3YJIbTaThl € YYETOM
3aIaHHOM MTOTPELIHOCTH U3MEPEHUN

coOiogaTh TpaBWiIa TEXHUKH OE€30MacHOCTH IpH  pabore ¢
J1abopaTOpHBIM 000PYTI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKM HM3YUYEHHBIX (DHU3MUECKUX MOJIENeH:
MaTepHaibHas TO4YKa, a0COIIOTHO TBEPAOE TEJO, TOUESUHBI MCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEiIb aTOMa, HYKJIOHHas
MOJIENb ATOMHOTO s]Ipa

XapaKTepu30BaTh MPUHIUMBI JCHCTBUS H3YUYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA, UCIOIb3Ys 3HAHUS
O CBOICTBax (HU3MUECKUX SBJICHUA U HEOOXOAUMBIE (hU3NYECKHE
3aKOHOMEPHOCTH

UCIOJIb30BAaTh CXEMbl U  CXEMaTUYHbIE pPUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, WU3MEPUTEIBHBIX npubopoB u
TEXHOJIOTMYECKUX MPOLIECCOB NPU PELIEHUH YYeOHO-NPAKTUUECKUX
3aJa4, ONTUYECKUE CXEMbI Ul MOCTPOEHUS M300pakeHUH B IJIOCKOM
3epKaJie ¥ cOOMpPAOLIEH JIHH3e

NPUBOANUTH TpUMEpHl  (HaXOOUTh WHPOPMAIMIO O IPHMEPax)
MPAaKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU IS oOecriedeHus] 0€30TacHOCTH P 0OpalieHny ¢ mpudopaMu
Y TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbSI M COOJIFOICHHS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere

OCYIIECTBIISATh MOUCK WH(POpMAIK (U3HUECKOTO COJCPIKAHUS B CETU
WnTtepner, caMmocToATeNbHO (GOpMYyIUpYys TOUCKOBBIM  3ampoc,
HaxoJWUTh  TYyTH  OMNpPEACIICHUs  JIOCTOBEPHOCTH  MOJYYCHHOU
nH(pOpMallMM Ha OCHOBE HUMEIONIMXCSA 3HAHUM M JOMOJHUTEIBHBIX
HMCTOYHHKOB

UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUIl  HAy4yHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypcsl cetd  MHTepHer; Biaaeth  OpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeodpazoBaHusi MHPOpMaLMKU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHbBIE COOOIIEHHUSI HAa OCHOBE
MHPOPMALIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUYECKOIO COAEpIKaHUS,
nyOnIuYHO MIPEACTABIIATh pe3yabTaThl IIPOEKTHOMN WJIn
HCCIIEIOBATENIbCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO HCIOJIB30BaTh
W3yYeHHBI TOHATHHHBIA anmapaT W3ydaemMoro paszuena (Qu3uku u
COIIPOBOKIATh BBICTYIUIEHHE INpe3eHTalueil ¢ y4éToM 0COOeHHOCTEH
ayIUTOPUU CBEPCTHUKOB

NIPU BBIOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIECIOBAHUN (PU3HMUECKUX

MIPOLIECCOB pacHpeneNsiTh 00S3aHHOCTU B TPYIE B COOTBETCTBHH C
MOCTABICHHBIMHU 33/1a4aMU, CJICTUTH 32 BBIIIOJIHEHUEM TIJIaHA TeUCTBUMN



U KOPPCKTHUPOBATH €TO, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaJd B
JCATCIIBHOCTD TpyHIibI, BBICTpanBaTh KOMMYHHKAaTHBHOC
BBaI/IMO,Z[efICTBI/Ie, MMPOABJIAA TOTOBHOCTH Pa3speilaTh KOH(i)JII/IKTBI

Kon
pazaen
a

Kon

JJEMECHTA

IMPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA
7 KIIACC

HpOBepﬂeMble JIEMEHTDBI COICPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

1.2

1.3

1.4

1.5

dusznka — HaykKa O Mpupouae. SIBneHus IIPpUPOJILI. dusznyeckue SABICHUS:
MCXAaHUYCCKUEC, TCIIJIIOBBIC, DJICKTPUICCKUC, MAIrHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BenMWYMHBL. M3mepenne Qusmueckux BenuunH. Duszmueckue
npubopsl. [lorpemHocTs U3MepeHuid. Mex1yHapoJHasi CUCTEMA €IUHUII

EcTecTBeHHOHAYYHBI METO/I TIO3HAHMS: HAOJI0ICHHE, ITOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJIBIDKEHHUE THUIOTE3, DJKCIEPUMEHT II0 TMPOBEPKE THIIOTES,
00BsicHeHHE HAOIIOaEMOTO IBIIEHUI

Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIeTIeH

[TpakTrueckue paboTHI:

H3mepenne pacCTOSTHUM.

W3mepenne 06bE€Ma KUAKOCTU U TBEPIOTO Tea.

Omnpenenenne pa3sMepoB MaJbIX TEI.

W3mepenne TemMneparypsl IPU MOMOIIM KUIKOCTHOTO TEPMOMETPA U TaTYUKA
TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1

2.2
23

24

2.5

2.6

CtpoeHue BemiecTBa: aTOMbl W MOJEKYINbl, HUX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBA

JlBmwkenne dyactui] BemiectBa. CBSI3b CKOPOCTH JIBMIKEHUS YACTHI[ C
Temneparypoil. bpoynosckoe aBmxenue, nuddysus

B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBAHNE
ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHHUE Ta30B, >KUJIKOCTEH W TBEPIBIX
(KpucTaIIMYecKuX) Tel. B3anmMOCBS3b MEXIy CBOWCTBAMHU BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX U X ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTrueckue paboTHI:

Orenka AuaMeTpa aToma METOAOM PSIIOB (¢ UCToNb30BaHKeM (GoTorpaduit).
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACITUPEHHS Ta30B.

OnBITHI MO OOHAPYKEHUIO TEHCTBUS CUII MOJICKYJISIPHOTO TPUTSKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1
3.2

33

34

3.5
3.6

3.7
3.8

MexaHn4deckoe IBHKEHHE. PaBHOMepHOG U HCPABHOMCPHOC JIBUKCHUC

Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér mytu
Y BPEMEHH JIBVOKCHUS

SIBneHue HHECPpUUH. 3akoH HHCPpUUMU. BzaumojeiicTBue Ten Kak IIpuiKnHa
HN3MCHCHUA CKOPOCTH ABUIKCHUSA TCIIL. Macca kak MCpa UHCPTHOCTHU TCJIa

HHOTHOCTB BCIIIECTBA. CB?I?;I) IIJIOTHOCTHU C KOJIMYECCTBOM MOJ'IeKy.]'I B CANMHUILIC
00BEMa BenlecTBa

Cuta KaK XapaKTEepUCTHKA B3aUMOJICUCTBUS TE
Cuta ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ TOMOIIBI0 TUHAMOMETpa

HBJ’IeHI/Ie TATOTCHUA %1 CHJIa TAXKECTHU. Cnna TSOKECTH Ha }lpyrl/IX
mraHeTax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHHE CKOJIBKEHUS M TPEHHE MOKOs. TpeHue B IpUpoJEe U



3.9

3.10

3.11

3.12

TEXHUKE
CrnosxeHue cuil, HalpaBJIeHHbIX 110 OJHOU NpsiMOi. PaBHOIEHCTBYOIIAsT CHIT

[TpakTuueckue pabOTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO [BIKEHHS (IIapuKa B KHUAKOCTH,
MOJIENT DJIEKTPUYECKOTO0 aBTOMOOWIS M Tak nanee). OmpeneneHue cpemHei
CKOPOCTH CKOJBXKEHHUsT Opycka WM IIapuKa IO HAKIOHHOW IUIOCKOCTH.
Onpenenenne MIOTHOCTH TBEpAOro Tena. ONBITH, JAEMOHCTPHPYIOIIUE
3aBHCUMOCTh PacTsDKEHUs (IeGopManuu) Mpy»KUHBI OT MPHIOKEHHON CHJIBI.
OnBITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHHSI CKOJIBKEHHSI OT Beca
TeJa U XapakTepa CONPUKACAIOIIUXCS TTOBEPXHOCTEH

@usnueckue SBICHHWS B NPUPOAE: NPUMEPHl JBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B ’)KMBOM U HEKHUBOM MPHUPOJIE, IEHCTBUE CUIIBI TPEHUS B MPUPOAC
Y TEXHUKE

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKA

JIABJIEHUE TBEPJIIX TEJI, )KMJIKOCTEI 1 TA30B

4.1
4.2

4.3

4.4

4.5

4.6

4.7
4.8

4.9

4.10

4.11

Hasnenue tBEpAOro Tena. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JTABJICHUS
JlaBnenue raza. 3aBUCUMOCTD JaBJICHUA ra3a oT 00bEMa, TeMIIEpaTypbl

Hepenaqa JaBJICHUA TBéleI)IMI/I TCJIaMH, XUJIKOCTAMHU M TIa3aMH. 3aKkoH
ITackans. ITneBMaTHYeCKHEe MAITMHBI

3aBHCUMOCTh  JTABJICHUSI OJKUJIKOCTH OT TIyOHMHBL. [ MApOCTATHYSCKHMA
napajaokc. Coolriaronuecs: cocyibl. [ uapaBinueckiue MexaHu3Mbl

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpHUMHBI CYIIECTBOBAHUS
BO3nymHOM  oOosouku  3emiu. Omnweir  Toppuuermm.  3aBHCHMOCTH
aTMOC(EpHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI

W3mepenue armochepHoro  naBieHus. [Ipubopel s U3MepeHUs
aTMOC(hEepHOTO JTaBJICHUS

JeiicTBHe )XUIKOCTH M ra3a Ha MOTPYKEHHOE B HMX Tejo. BrITamkuBaromas
(apxumenoBa) cuia. 3aKkoH Apxumena

IImaBanue Ten. Bo3ayxornaBanue

[TpakTudeckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoJe OT 00bEMa MOrpyXEHHOU B
JKUJKOCTh 4acTH Tena. OnpeneneHne BhITAIKUBAIOIIECH CHUIIbI, TEHCTBYIOIIEH
Ha TeJNo, TMOrpyXEHHOe B JKHUIAKOCTh. [IpoBepka HE3aBHCHMMOCTH
BBITAJIKMBAIOIIECH CUJIBI, JEHCTBYIOLIEH HA TEJIO B )KUAKOCTH, OT MACChI Tela.
OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHUJIBI,
JNEHCTBYIOIIEH HA TEJNO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTH
YacTH Tejla W OT IUIOTHOCTH XUIAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa WU
KOHCTPYMPOBAHHUE JIOJIKH U OIpPEeAeIIeHHE €€ rPy30M0abEMHOCTH

Ou3nyeckue SIBICHHUA B MPHUPOJAE: BIUSHUE aTMOC(HEpPHOro HaBJICHUS Ha
JKUBOW OpraHu3M, IJIABaHUE PHIO

TexHu4Yeckue  yCTpOMCTBA:  COOOMIAMOIIMECS  COCYHIbI,  yCTPOMCTBO
BOJIONIPOBO/IA, THUAPABINYECKHI Ipecc, MaHOMETp, OapoMeTp, BHICOTOMED,
MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTbB, SHEPT' A

5.1
5.2

53
5.4
5.5

5.6
5.7

Mexanunueckas pabota
MexaHunyeckass MOUTHOCTb

HpOCTHe MCXAaHU3MBI: pbI4yar, 6J'IOK, HaKJIOHHasA ITIJIOCKOCTD. HpaBI/IHO
PAaBHOBECCHSA pblUara

[TpumeHeHre npaBuiia paBHOBECHUS pbldara K OJI0OKYy

«3onoroe mpaBwio» MexaHukd. Kosdduuument mosnesHoro aenucTBHS
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE

[ToTeHManbHasg SHEPTUU TeJla, MOJHATOrO HaJ 3eMIIEN
Kunernueckas sHeprus



Ilonnas MexaHMYeCKas OHEPTIUs. 3aKOH U3MEHCHUS W COXpPAaHCHUA

38 MEXaHUYECKON YHEPTUN
[TpakTrueckue paboThI:
Onpenenenue paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JIBKEHHMHU Teja IO

5.9 TOPU30HTAIILHOM MOBEPXHOCTH. MccienoBanne ycinoBuil paBHOBECHS phlyara.
N3mepenne KIIJ[ HaxioHHON IutockocTH. M3yueHue 3akoHa COXpaHEHUS
MEXaHUYECKOM 3Heprun

5.10 ®u3nyuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA

511 TexHuueckue yCTpOMCTBa: pblYar, TMOABIKHBIA W HETMOIBIKHBIA OJIOKH,

' HaKJIOHHAS IJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
pasnena eMEHTa IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
TEIIVIOBBIE ABJIEHWA

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS

6.1 BemecTBa. Macca W pasmepsl MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE 10JIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUH

6.2 Mogenu TBEPAOro, >XKUAKOIO M Ta3000pa3HOrO0 COCTOSHUM BeIIECTBA.
Kpucrannnueckue u amop¢Hsie Tena

6.3 O6’I)SICH6H%€ CBOMCTB Tas3o0B, )KI/II{KOC}‘Cﬁ U TBEPABIX TEI HAa OCHOBE
MIOJIO’KEHUIN MOJIEKYJIIPHOKUHETHUECKON TEOPUH

6.4 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS

6.5 TemnoBoe pacmmpeHue u cxaTue

6.6 Temnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHHS
4aCTHULL

6.7 Buytpennsiss sueprus. CrnocoObl HM3MEHEHHUs BHYTPEHHEH SHepruu:
TeIUIonepeaya U CoBepLIeHHE paboThI

6.8 Bune! Tenonepenayun: TeNI0NpOBOIHOCTb, KOHBEKLUS, U3TyUCHHE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BELIECTBA

6.10 TemooOMeH ¥ TEIIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OaslaHca

6.11 [InaBneHne u OTBEPAEBAHUE KPUCTANIMYECKMX BEIIECTB. Y I€IbHAs

6 TEIUIOTA IUIABJICHHUS

[TapooGpazoBanne u koHneHcanus. Mcmapenue. Kunenuwe. VYnaenpHas

6.12 TEII0Ta TapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPATypbl KHUIIEHUS OT
aTMOC(hepHOTO JTaBJICHUS

6.13 BnaxHocTs Bo3ayxa

6.14 OHeprus TomauBa. Y eibHasl TEMI0Ta CrOpaHus

6.15 [TpuHUIBl paboTHI TETJIOBBIX JBHTAaTENICH “KHI[ TEIUIOBOI'O JIBUTATENA.
TemuoBele JBUTATEIN U 3aIUTa OKPYKAIOLIEH CPebl

6.16 3aKOH COXpaHEHHUs U IPEBPAIICHUS PHEPTUM B TEILJIOBBIX MpoIlieccax
[TpakTuueckue pabOTHI:
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS.
OneITHI IO BEIpAIIMBAHKUIO KPUCTAJUIOB IIOBAPEHHOU COJIM WIIM caxapa.
OnbITHl MO HAONIOJEHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH H
TBEPABIX TEJ.

6.17 Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHILIA.

OnbITEL, AEMOHCTPUPYIOIIUE 3aBHCHUMOCTh [ABJICHHS BO3JyXa OT €ro
00BEMa ¥ HarpeBaHUS UM OXJIAXKICHUS.

[TpoBepka TumoTe3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA YKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TeMIIEPATYPHI.

HaGnronenne wu3MeHEeHHMs] BHYTPEHHEW OJHEPrUM Tela B pe3yjIbTaTe



6.18

6.19

TEeIUIonepe1aun ¥ paboThl BHEITHUX CHJI.

HccnenoBanue sBiI€HHUS TEIJIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOM U
ropsiuei BOJBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHL, TMOJYYEHHOrO  BOJOM  IpHU
TETI00OMEHE C HarpeThIM METAUTMYECKUM LIMIIUHAPOM.

Onpenenenne yIeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENIBHON BIIAYKHOCTH BO3yXa.

Omnpenenenne yieabHON TEIUIOTHI TUIABJICHUS JIBJA.

®usnyeckue ABIEHUS B IPUPOAC: IIOBEPXHOCTHOE HATSIKEHUE U
KallWUIApHBIE SBJICHUS B TNPUPOJAE, KPUCTAUIBI B IPUPOJIE, U3TyUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.

TexHudeckue yCTpOWCTBA: KanWUIAPBI, IPUMEPBI  MCIOJb30BaHUSA
KpUCTAJUIOB, >KUJIKOCTHBIA TEPMOMETp, HATYMK TEMIIEpaTyphbl, TEPMOC,
cUcTeMa OTOIUICHHUS TOMOB, THTPOMETPHI, ICUXPOMETP, MapoBasi TypOHHa,
JIBUraTelb BHYTPEHHETO CTOPaHUsL.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4
7.5
7.6

7.7

7.8
7.9
7.10
7.11
7.12

7.13
7.14
7.15

7.16

7.17

7.18

7.19

7.20

OnekTpusaiys Tei. J[Ba poja sJeKTpUUECKUX 3apsiioB

BianmopeiictBue 3apshkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTH CHITBI
B3aMMOJCUCTBUS 3apsHKEHHBIX TENl OT BEJIIMYMHBI 3apS0B U PACCTOSHUS
MEXTy TEJIaMH)

Onekrpruueckoe mnose. Hanpssk€HHOCTE anekTpudeckoro mnois. [IpuHnun
CYNEPHO3ULNH IEKTPUUECKUX T0JIEH (HAa KaUECTBEHHOM YPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. OJIEMEHTapHbBIM  AJIEKTPUYECKUI
3apsan. Ctpoenue aroma. [IpoBOJHUKY U TUANEKTPUKH

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

ONEeKTpUUEeCKUd  TOK. YCIOBHS  CYUIECTBOBAHHUSA  BJIEKTPUUYECKOTO
TOKa. ICTOYHUKHU ITOCTOSTHHOT'O TOKA

JleficTBUSL 2JEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHUM TOK B JKHMJIKOCTSIX U ra3ax

Onexrpuueckas nenb. Cuia Toka. DJIEKTPUIECKOe HAIPSKEHUE
ConpoTusieHHEe MPOBOAHMKA. Y IENBHOE COITPOTUBIIEHUE BEILIECTBA
3akoH OMa 1J1s yyacTKa Lenu

[TocnenoBarenbHOE U apajlieIbHOE COEANHEHHE TPOBOTHUKOB
PaboTa 1 MOIIHOCTH 35IeKTpUUYeCcKOro Toka. 3akoH [xoyist — Jlenna

DNeKTpUUecKue Lenu U MOTPEOUTENH AJIEKTPUYECKOM ZHEpruu B OBITY.
KopoTtkoe 3aMbikanue

ITocTossHHBIC MarHuThHl. B3anmoielicTBHE MMOCTOSHHBIX MAarHUTOB
MaruaurtHoe noyie. MarautHoe mosie 3eMiId U €ro 3HAaUYCHHUE IS KU3HU Ha
3emie

OneiT Dpcrena. MaruutHoe moje 3JeKTpuueckoro Toka. [lpumenenue
ANIEKTPOMATHUTOB B TEXHUKE

JleiicTBre MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM. DIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa. Vcrmosib30BaHUE 3JEKTPOABHUTATENEH B TEXHUYECKUX
YCTPOICTBAaX U HAa TPAHCIIOPTE

Onbitel Dapaness. SIBineHHWe SIEKTpOMarHUTHOW WHAYKIHUH. [IpaBuio
Jlenma

Onekrporerepatop. CrnocoObl MONyYeHHs] JJIEKTPUYECKOW JHEPTHUU.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH
[TpakTuueckue pabOTHI:

OneITel MO HAOMIONCHWIO DJIEKTPU3AlUU TeNl WHAYKIWEH U Ipu
COTIPUKOCHOBEHUH.



HccnenoBanue JEHCTBUS DJIEKTPUYECKOTO IOJISI HA IPOBOJHUKUA U
JUDJIEKTPUKU.

CO6opxka 1 mpoBepka pabOThI AMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKa.
W3mepenre u peryampoBaHue CUIIBI TOKa.

W3Mmepenue U peryInpoBaHUEe HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO YEpe3 PE3NUCTop, OT
COIPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, JIEMOHCTPHPYIOIINE 3aBUCUMOCTh AIEKTPUIECKOTO
CONpPOTHUBIIEHUSI NPOBOAHMKA OT €ro JUIMHBI, IUIOIAAW IONEPEYHOrO
CEYEeHUS U MaTepHaa.

ITpoBepka mpaBwiIa CIIOXKEHHMS HANPSOHKEHUM IPU  MOCIEI0BATEIILHOM
COEIMHEHUM JBYX pe3uCcTOpoB. IIpoBepka mpaBwiia JUisi CHJIBI TOKAa IPHU
napajjielb-HOM  COeMHeHMH  pe3ucTopoB.  OmpeneneHue  paboOTHI
3JIEKTPUYECKOTO TOKA, UAYIIEro yepe3 pe3uctop. OnpeneneHne MOIHOCTH
JJIEKTPUYECKOr0 TOKa, BbIACHIeMOM Ha pesucrope. HMccienosanue
3aBUCUMOCTH CHJIbI TOKAa, MAYLIErO Yepe3 JaMIOYKy, OT HaIpsOKEHUs Ha
Heil. Ompenenenne KIIJ[ HarpeBatens. MccienoBaHue MarHUTHOTO
B3aMMOJICHCTBHS TOCTOSIHHBIX MarHuToB. l3ydyeHune MarHuTHOTO MO
NOCTOSIHHBIX ~ MAarHuTOB TNpPH UX OOBEJMHEHUH U  Pa3/eiCHUU.
HccenenoBanue neMCTBUS AJIEKTPUYECKOTO TOKAa HA MAarHUTHYHO CTPEIKY.
OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHUJIBI  B3aUMOJEHCTBUS
KaTylIKKM C TOKOM M MarHuTa OT CHJIBI TOKa M HAampaBJICHUS TOKa B
Karymke. M3ydeHure NeHCTBUS MarHUTHOTO IIOJISI HA IPOBOJAHMK C TOKOM.
KonctpynpoBanue u uszydeHue paboThl snekTpojBurarens. M3mepenue
KIIJ[ »nextponBurarenbHod ycTaHOBKH. OMNBITBI IO  HCCIEJOBAHHIO
ABJIICHUSI DJEKTPOMAarHUTHOW MWHAYKIWU: HCCJIENOBAHME H3MEHEHUU
3HAUEHUS U HAIIPaBJIECHUsI MHAYKIIMOHHOTO TOKa

dusnueckue sSBICHUSI B OpUpPOAC: IJICKTPUUCCKHUC SABJICHUA B aTMocq)epe,

7.21 AIIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE Mojie 3emild, Apeid
II0JIFOCOB, POJIb MArHUTHOTO TOJIS IS )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE
TexHn4yeckue ycTponcTBa: 31EKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUECKOM DSHEPruu, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,
7.22 HarpeBaTeNbHbIE JIEKTPONPUOOPHI (mpumMepsl), JNEKTPUYECKUE
IPEOXPAHUTENH, IEKTPOMATHUT, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA,
TrEHEpaTOp MOCTOSTHHOTO TOKa
9 KJIACC
Kox Kon
pasiera DIIEMEHT IIpoBepsieMble 21EMEHTHI COACPKAHMS
a
MEXAHUWYECKUE SABJIEHUA

8.1 Mexannueckoe nBrxkeHue. MartepuanbHas Touka. CucreMa oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHMUS

8.3 PaBHOMEpPHOE NPAMOJIIMHENHOE IBUKEHHUE

3.4 HepaBHoMepHOe npsAMonuHelHoe nBrkeHUe. CpeaHsisi U MTHOBEHHAs
CKOpPOCTb T€JIa P HEPABHOMEPHOM JIBUKEHUU

8 8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHENHOE JIBUKEHHUE

8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMEpHOE JBW)KEHHME 1O OKpyKHOCTH. Ilepuony u yacrtorta

8.7 oOpamenus. Jluneitnas u yrioBast ckopocTu. LleHTpocTpeMuTenbHoe
YCKOpEHUe

8.8 Ilepsbiii 3axkoH HproToHa

8.9 Bropoii 3akon HeroToHa



8.10
8.11
8.12

8.13

8.14

8.15
8.16
8.17

8.18
8.19
8.20
8.21
8.22
8.23
8.24
8.25
8.26

8.27

8.28

8.29

Tpernii 3axkoH HeroToHa
[IpyHIMI Cynepno3ULIUK CHUT
Cuna ynpyrocrtu. 3akoH ['yka

Cua TpCHUA: CHUJia TPCHUSA CKOJBbXCHH:A, CHUJIa TPCHUS ITOKOA, APYyTHUC
BUJbI TPCHUA

Cunma TsKECTM M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpPEHHUE
CBOOOHOTrO MaJcHUs

Jemwxkenne mmaner Bokpyr Connua. IlepBags  kocMuueckas
ckopocTb. HeBecoMoCTh U nieperpysku

PaBHOBecue MaTepuanbHO TOUKU. AGCOIIOTHO TBEPAOE TEIO

PaBHOBecue TBEpHOro Tema € 3aKPEIUIEHHOM OCBIO BpAlCHUS.
MowmeHnT cuinsl. LeHTp TsKecTH

Nmnynsc Tena. M3menenne nmnynbca. IMmynbe cuiibl

3aKOH COXpaHEHMsI UMITyJIbCa

PeaktuBHOE NBHKEHUE

Mexannyeckasi paboTa U MOITHOCTh

PaGora cun TshkecTH, ynpyroctd, TpeHus. CBsi3b dSHEPTUH U PabOTHI
[loTenumanbHas sHEPrus Tea, HOJHATOrO HAJl IOBEPXHOCTHIO 3eMIN
[ToTeHumanbHast SHEPrUs CKATOM NPy KUHBI

Kunernueckas sHeprus. Teopema 0 KHHETHUECKOM SHEPTUH

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrUun

[IpakTrueckue pabOTHI:

Omnpenenenre cpeaHel CKOPOCTH CKOJBKECHHS OpYCKa WM JIBHXKEHUS
iapyuka Mo HaKJIOHHOM miockocTd. OmnpeneneHne yCKOpEHUs Tena
MIPH PAaBHOYCKOPEHHOM JIBFKEHUU TI0 HAKJIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBUKCHUH 0€3 Ha4aIbHOUW CKOPOCTH.

[IpoBepka rumoTe3bpl: €ciau MPU PaBHOYCKOPEHHOM JBHKEHUH 0e3
HAYaIIbHOW CKOPOCTH IyTH OTHOCATCSA KaK psifi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOpMaibHOro JjasieHus. OrmpeneneHue KodpuueHTa TPEeHUS
CKOJbXkeHus. OmnpeneneHne KECTKOCTU MNpyxuHbl. OmnpeneneHue
paboThl CHJIBI TPEHHs TpPU DPABHOMEPHOM JIBIKEHUU Teja [0
TOPU30HTANBHOW  ToBepxHOCTU. OrmpeneneHue  pabOTBl  CHITBI
YOPYTOCTH IPU MOABbEME Ipy3a C HCIOIb30BAaHUEM HEMOJBUKHOIO U
MOJIBIKHOTO OJIOKOB

Odusnyeckue SBICHHUS B MPHUPOJEC: MPWIMBBI U OTIWBBI, JBIKEHUE
wianer CoOJIHEYHOW CHCTEMbI, pPEAKTHBHOE JIBIDKCHUE IKUBBIX
OpraHU3MOB

TexHuyeckue ycTpoicTBa: CHUAOMETpP, JATYUKU  IOJIOKEHUS,
PacCTOSHUS U YCKOPCHHSI, PAKETHI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2
9.3

94

9.5

Koneb6arenbHoe npmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUM:
MepPHUOJ, YaCTOTa, AMILTUTY/1a

MaremaTuueckuii U NpPYKUHHBIM MasTHUKU. [IpeBpanieHue sHepruu
pH KoJiebaTenbHOM JABMKCHUN

3aryxatomume Konedbanus. Beinyxaennsie konedanus. Pesonanc
Mexanuyeckue BoiaHbl. CBOMCTBa MeXaHUYeCKUX BOJH. [IpogonbHbie
W TOoNepedyHble  BOJHBI.  [[MuHa BOJMHBI W CKOPOCTh €€
pacnpocTpaHeHus. MexaHudeckue  BOJIHBI B TBEPAOM  TeJe,
CECMHUYECKHUE BOTHBI

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaxeHUE 3ByKa



10

11

9.6

9.7

9.8

9.9

Nudpa3Byk u yapTpa3Byk

[IpakTudeckue pabOTHI:

OmnpeneneHne 4acTOThI M IEpUOJa KOJIeOAaHUH MaTeMaTHYECKOTO
MasTHHKA.

Onpe/eieHre 9acTOTHI ¥ IIEPH0J1a KOJICOaHUH MPY>KUHHOTO MAasSTHAKA
HccnenoBanue 3aBUCHMOCTH TEpUOJA KOJNeOaHW MOJBEUICHHOTO K
HUTHU rpy3a OT OJIMHBI HUTH. I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTH HepI/IOILa
KoneOaHui MPYKUHHOTO MasTHUKA OT Macchl Tpysa. [IpoBepka
HE3aBHCHMOCTH IIepHOJIa KOJIeOaHH rpy3a, OIBEIICHHOTO K HUTH, OT
Maccel Tpy3a U IKECTKOCTH TPYKHUHBIL V3MepeHHne yCKOpeHHS
CBOOOIHOIO MaacHUs

du3nueckue SBJICHUSI B mnpupoac: BOCIPUATHEC 3BYKOB XHWBOTHBLIMU,
3EMIJICTPSICCHUC, ceiCMHUUYECKHEe BOJIHBI, HYHaMH, 3X0

TexHn4eckue yCTpOWCTBA: 3XOJIOT, WCIOJNB30BaHUE YIbTPa3ByKa B
OBITY M TEXHUKE

OJIEKTPOMATHUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DONEKTPOMarHuTHOE TMOJ€. OJIEKTPOMarHUTHbIE BOJHBEL. (CBoOlcTBa
AJIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH

103 9J‘I€E(Tp0MaFHI/ITHa$I npupoga cBera. CkopocTs cBera. BomHoBbIe
CBOMCTBa CBETA
[IpakTuueckue pabOTHI:

10.4 N3ydyeHue  CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOUITBHOTO TenedoHa

10.5 Ouzuyeckre SABICHUS B TMpPUpOJE: OHOJIOTHYECKoe JIeHCTBUE
BHUJIUMOTO, YIIETPAPHUOIECTOBOTO U PEHTTCHOBCKOTO M3TYUCHHIA

10.6 TGXHI/I‘-IGCKILIG YCTPOMCTBA: MCMOJIB30BAHUE SJIEKTPOMArHUTHBIX BOJIH
JUIS COTOBOII CBSI3U

CBETOBbBIE SABJIEHUA

11.1 JlyueBas monenb cBeta. IcTOUHUKYM cBeTa

11.2 [IpsmonnHEHOE pacIpOCTpaHEHNE CBETA

11.3 OTtpaxenue ceta. [Lmockoe 3epkaio. 3aK0H OTpakeHHs CBETa

11.4 [Ipenominenue cBeta. 3akoH npenomieHus ceera. [loaHoe BHyTpeHHEE
OTpa)keHHE CBETa

11.5 JIunza. Xox jiyyel B IMH3E

11.6 OnTuyeckas cuctema ¢oTtoariapaTra, MUKPOCKOTIA M TeJIECKOIa

11.7 I'ma3 xak ontuyeckas cucrema. bin3opykocTs U JAIBHO30PKOCTh

11.8 Paznoxenue Oenmoro ceta B cnektp. OmbiTel HetoToHa. CroxkeHue
CHEKTpaJbHBIX LBETOB. /lucnepcus ceera
[IpakTuueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH yTJIa OTPaKEHHS CBETOBOTO JIy4a OT yrIjia
MaJCHHUS.
N3yuenne xapakTepucTuk H300paKeHUsi TNpeaMera B IUIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHHUS] CBETOBOTO Jiyda OT

11.9 yrila nNaJeHusl Ha TPAHULIE «BO3IyX — CTEKJION.
[Tosrydaenne n300pakeHHIA ¢ TTOMOIIBIO COOMPAFOIIEH JIMH3HI.
Omnpenenenve (QOKYCHOTO pPACCTOSHUSI W ONTHYECKOH  CHIIBI
coOuparomien JTUH3HI.
OnbITHI 11O Pa3NoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OMBITHI O BOCTIPUATHIO I[BETA MPEIMETOB MPU WX HAOITIOJACHUU Yepe3
[[BETOBBIC (DUIIBTPHI

11.10 Ouznyeckue sBIeHUs B npupoze: 3artMenus Connna u JlyHbl, 11BeTa

TENl, ONTHYECKHE sBIeHUS B arMocepe (uBer Heba, pedpaxims,
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panyra, MUpax)
TexHuueckue  ycTpoiicTBa:  OYKHM, IEpHCKom,  (QoToammnapar,
ONTUYECKUE CBETOBObI

11.11

KBAHTOBBGIE SABJIEHUA

121 OmnbwiTel Pesepdopaa u mmaHeTapHass Mojaenb atoma. Mojenb aroma
bopa

122 Ucnyckanne u noryonieHue cera atoMoM. KBaHTel. JInHeiuatbie
CHEKTPBI

12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- u raMmma-u3IydeHus

12.4 Crpoenne artomHoro sjapa. HykjgoHHas  Mozenb  aTOMHOTO
anpa. N3otomnsl

12.5 PanpnoaktuBHbie npeBpamenus. [lepuoa nomypacnana aTOMHBIX SIAEP

12.6 SAnepHple peakiuu. 3aKOHBI COXpaHEHHUs 3apsOBOTO M MacCOBOTO
yucen

12.7 DHeprus CBA3U aTOMHBIX si7iep. CBsI3b MAacChl U SHEPTUU

12.8 PeflKHI/II/I cuHTe3a u JeneHus sanep. Vcrounuku sHepruu CosHUA U
3BE3 ]

12.9 SnepHas osHepretuka. JledcTBHE paJUOAKTUBHBIX W3JIyYEHUH Ha

KHUBBIC OpraHNU3MBEI

[IpakTuueckue padboTHI:

HabmtoeHune CriionIHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10  HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTUIIHI TTI0 TOPMO3HOMY
nyTu (1o potorpadusim).
N3mepenue pagnoakTuBHOro ¢poHa
@usnuyeckue SBICHHUS B IPUPOJE: E€CTECTBEHHBIM pPaJMOAaKTUBHBIN
(GOH, KOCMHMYECKHE JIyud, PaJHOAKTUBHOE WH3IY4YEHHE MPUPOIHBIX
MUHEPAJIOB, JCHCTBHE pPAaJMOAKTUBHBIX M3JIyYEHUH HaA OpraHu3M
4eJI0BEKa

12.11

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IH,Z[I/IBI/II[yaJ'IBHHﬁ

12.12
NO3UMETP, KaMepa Bunbcona

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1.1 Mexanunueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD ABUKCHUS
PaBHOoMepHOe U HepaBHOMepHOe ABMXKeHue. Cpeansisi ckopocTh. Dopmysia Al BEIUUCICHUS CPEIHEH
1.2 CKOpocTH: vV = S/t
PaBHOMepHOE TpsIMONIMHEWHOE NBM)KEHHE. 3aBUCHMOCTh KOOPJMHATHI Tejda OT BPEMEHU B Cllydae
13 PaBHOMEPHOTO IIPSIMOJIMHEWHOTO JIBUYKEHUS
S
() =x,+vt




I'paduku 3aBUCHMOCTH OT BpPEMEHHU JJsi TNPOEKLIHUH CKOPOCTH, MPOEKIUH IEepPEeMEIICHUs, IyTH,

KOOPAMHATHI IPU PABHOMEPHOM HPSIMOJIMHEWNHOM JIBUKEHUU

1.4

3aBUCHUMOCTH KOOPAMHATHI T€JIa OT BPEMEHH B ClIy4yae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO TBUKCHHUS:

.

!ln.
Self) =vg, = f+ay = 5

@opmynbl Ui MPOEKIHMH MEpeMEelIeHUs, MPOEKIMH CKOPOCTH U TMPOEKIUH YCKOPEHUS IMpH

PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABVOKCHUN

-

"
S, (O)=vp,-t+a,- 3

U.T(I) =Upy 0L,

a (1) =canst,
vy, — v, =2a.s,
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHH I MPOCKIHWU YCKOPCHHA, IMPOCKIHMU CKOPOCTHU, IIPOCKIUU

NEpEeMCIICHUS, KOOPAUHATHI ITPU PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JBHXXCHHUH

1.5

CBobonHoe naaenue. @opmyiibl, ONUCHIBAIOIIME CBOOOIHOE MAJCHHUE Tejla MO BEPTUKAIU (JBUKEHHE
Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMun). I'pamké 3aBHCMMOCTH OT BPEMEHH IS

MMPOCKIUU YCKOPCHUS, IPOCKIUNU CKOPOCTU U KOOPAUHATHI IIPpU CBO60I[HOM MaaCHUU TCJia IO BEPTUKATIN

1.6

CKopocTh paBHOMEPHOTO JIBMKEHMS T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
dopmyia 1715 BBIYMCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTU U Mepuo i oOpallieHus:

2nR
T

[lenTpocTpeMuTenbHOe yckopeHue. HampaBiieHne 1eHTpOCTpeMUTENbHOTO yckopeHus. dopmyna s

BBIYUCJICHUA YCKOPCHUA:

1.7

Macca. II10THOCTh BemiecTBa. (DopMlea JJII BBIYMCIICHUSA IIJIOTHOCTH!

_m
=5

1.8

Cuna — BektopHas gusnueckas BenuurnHa. CloxxeHue Cuil

1.9

SIBnenue nnepuuu. Ilepsslii 3akoH HeroTOHA

1.1

Bropoii 3akoH HeroTona:

F=m-a




CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJIO

1.1

Bzaumopeiictue ten. Tpernii 3akoH HeroToHa:

Fy yg=-F,

1.1

TpeHI/Ie IMOKOA U TPCHUEC CKOJIBKCHUS. CDOpMy.Ha AJI1 BBIYHUCJIICHUA MOAYJIA CHUJIBI TPCHUSA CKOJIBKCHHA

FIP =pu-N

1.1

Hedopmarus tena. Yupyrue u Heynpyrue nedpopmanuu. 3akoH ynpyroi aedopmaruu (3akoH ['yka):

F=k-Al

1.1

BceMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

m, -m,
}-'_ = G = '—_|.—
R
Cuia TskecTu. Y CKOpeHue CBOOOHOTO Ma CHHUS.
dopMyria 17151 BRIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MOBepxXHOCTH 3eMiu: F = mg.

I[BI/I)KGHI/IG IUTaHET BOKPYT COJ'IHI_Ia. HCpBaH KOCMHUYCCKasA CKOPOCTh. HepecomocTts u NEeperpy3Ku

1.1

NmMrynbe Tena — BeKTopHas Gu3NYecKasi BETMIHHA.
pP=mi

I/IMHy.]'IBC cuctemsl Tea. I3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIBI

1.1

3akoH COXPAaHCHUA UMITYJIbCA JISA 33.MKHYTOI>’I CHUCTCMBI TCII:
D=1+, U, =const

PeakTuBHOE NBUKEHUE

1.1

Mexanuyeckas padora. @opmyra 1 BEIYUCICHHS paOOThI CHJIBI:

A=Fscosc

Mexann4deckasi MOIITHOCTb:

1.1

Kunernueckas n MMOTCHIUAJIbHAA DHCPIUs. d)opMyna JJIs BBIYHUCIICHUA KHHETHYECKOM OHCPIHUH:

2
-
B

Teopema o kuHeTHUeCKOU sHeprun. Popmyra i BHIYMCICHNS [IOTCHIIMAJIBHON YHEPTUU Tela,

IO THATOTO




Ha1 3eMIIEH:

E _ =meh
P o

1.1

MexaHnueckasi SHEpTrusi:
E=E;+E »

3aKoH COXpaHEHMsI MEXaHUYECKO! FHeprun. Popmyia A 3aKOHA COXPAHEHUsI MEXaHUYECKOM dHeprun
B OTCYTCTBHE CHJI TpeHus: £ = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IPU HAJIUYUU CUJIBI TPEHHUS.

1.2

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Momenrt cunel: M - Fl.

VYcnoBue paBHOBECUS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O510KK. KITJ] MpocThIX MEXaHU3MOB,

n= Anonesaas

Aaarpaq PHHA A

1.2

JaBiienue TBEpIOTO TEIA.
®opmya 115l BBIYUCIECHMS 1aBJICHHs TBEPIOTO Tena:

o
P=g-

JlaBnenue raza. ATMocdepHoe AaBlICHHE.

FH}IpOCTaTI/I‘IeCKoe JaBJICHUC BHYTPH KUAKOCTH.

<DopMyJ1a JJIE BBIYHUCJIICHUS JABJICHUSA BHYTPH KUAKOCTHU!

p=pgh+p_,

1.2

3axoH [lackans. I'mapaBauueckuii mpecc

1.2

3akoH Apxumena. Dopmyna s ONPEACIICHUS BBITAJIKUBAIOMICH CWIIbL, ACHCTBYIONIEH Ha TEJO,

HOpr')KéHHOC B XKUAKOCTbH UJIN T'a3:
F _-‘l._I:m. = pg v

Ycnopue miapanus teia. [lnapanue CYJOB U BO3AYXOIUIaBAHUC

1.2

MexaHu4ecKHe KojacOaHus. AMHJII/ITy,Z[a, nepuoa M 4YacTtoTa KoJIeOaHMIA. qDopMyna, CBsA3bIBaronias

4acTOTY U NEpUo KojaeOaHu:




1.2

MareMaTHuecKuii 1 Mpy>KUHHBIA MasiTHUKU. [IpeBparienne sHepruu npu KouedaTeIbHOM JIBUKECHUN

1.2

3aTyxanmI/Ie KoJIeOaHusI. BBIHY)KI[GHHBIC Konebanus. Pe3oHanc

1.2

MexaHnueckne BOJHBI. HpO[[OJIBHBIe n  TOOHCPCYHBLIC  BOJIHBI. I[J'II/IHa BOJIHBI M  CKOPOCTH

pacrpocTpaHeHHsI BOJHBI:

L=v-T

1.2

3ByK. 'poMKOCTh 1 BbICOTa 3ByKa. OTpakeHHE 3ByKOBOM BOJIHBI Ha TpaHMIle OBYX cped. MHdpa3Byk u

YIIBTPa3BYK

1.2

IIpaxkmuueckue pabombi

W3mepenue cpenHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHUJIBL; )KECTKOCTH MPY>KUHBL, KOApPUIIUEHTa
TPEHUS CKOJIbXKEHHUsT; pabOThI CHIIBI TPEHUS, CUJIbI YIIPYTOCTH; CPEAHEN CKOPOCTHU JBMXKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH; YCKOpPEHHs Opycka NpHU ABMXKEHHUU IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KosieOaHMH MaTeMaTH4eCKOro MAasTHMKA; YacTOThl M MEpHoAa KoJeOaHUil MpyKMHHOTO
MasiTHUKA; MOMEHTA CUJIbI, AEHCTBYIOLIETO Ha pbluar; paboThl CHJIbI YIPYIOCTH IPU MOABEME Ipy3a C
IIOMOIIBI0 HEIOJBM)KHOIO OJ0Ka; padOThl CHJIBI YHPYroCTH IpU MHOABbEME TIpy3a C IOMOIIbIO
HOJBM)KHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHJIBI OT 00bEMa MOTPY>KEHHOM YaCTH Tesla U OT IJIOTHOCTU
KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOIEH CHIIBI OT MacChl TeJa; CHJIbI TPEHHSI CKOJIBKEHUS OT CUJIbI
HOPMAJIbHOTO JIaBJIEHUS U OT pPOJAA MOBEPXHOCTH; CHJIbl YNPYTrOCTH, BO3ZHHUKAIOLIEH B HpPYXKHUHE, OT
CTeneHu JepopMaluu MPYKUHBI; YCKOpEHHMsl Opycka OT yIyla HAaKJIOHAa HalpaBAoLIel; nepuona
(yacToThl) KOJ€OAaHMH HHUTSHOTO MAasATHUKA OT JJIMHBI HHUTH; TEpHOAAa KoJeOaHUN TNPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a U )KECTKOCTHU MPYKUHBI; UCCIIE0BaHNE HE3aBUCUMOCTH NIEpUoa KoJieOaHui

HUTAHOI'O MasdTHHUKA OT MACCBI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblUara

1.3

Qusuueckue A61eHUa 6 Npupooe. IPUMEPHI IBUKEHUS ¢ pa3IMYHBIMU CKOPOCTSIMH B KHBOU U HEXHUBOMH
IIPUPOJE, ACUCTBUE CUIIBl TPEHHsS B INPUPOJE M TEXHUKE, NPUIMBBI U OTJIMBBI, JBHJKCHHE IUIAHET
ConHEeYHOU CHCTEMBI, PEAKTUBHOE JBUKCHHE JKUBBIX OpPraHU3MOB, pPbIUaru B TEJIE YEJIOBEKa, BIUSIHUE
aTMOC(EpHOTO JaBICHUS Ha >XMUBOW OpraHW3M, IUIaBaHUE DBHIO, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,

3CMIJICTPACCHUC, ceilicMrUJecKue BOJIHBI, HYHAMH, 3XO

1.3

Texnuueckue ycmpoticmea: CIUIOMETP, NaTYUKHU TOJOXKEHHS, PACCTOSHUS U YCKOPEHUS, JUHAMOMETP,
MOJIIUITHUKY, PAKEThI, pblUar, MOJABM)XHBIA M HEMOABUKHBIM OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIC
MEXaHHU3MBbl B OBITY, COOOIIAIONIMECS COCYAbl, YCTPOMCTBO BOJONPOBOJA, T'MIPABIUYECKUHN Ipecc,
MaHOMETp, OapOMETp, BEICOTOMED, MOPIITHEBON HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAaHUE YIIBTPa3ByKa

B OBITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OcHOBHBIE MOJOXKEHHUSI MOJIEKYJISIPHO-KHHETUUECKONH TEOpUM CTPOEHHs BelecTBa. Mojenu TBEPAOTO,

KHUOKOIo u ra3006pa3Hor0 COCTOSIHUM BEIIeCTBA. KpI/ICTaHHI/IQCCKI/IC n aMOp(bHLIe TCI1a

2.2

JBwxenue uvactuil BemecTBa. CBs3b CKOPOCTH JBMXKEHHUS 4YacTHI[ C Temmeparypoil. bpoyHoBckoe

IBUKeHHE, MU dy3us
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CMauuBaHue u KalmUJIJIAPHBIC ABJICHUA

2.4 TemioBoe paciIMpeHHe U CxKaTHe
2.5 TemoBoe paBHOBECHE
2.6 BuyTpennss sneprus. Pabota u teronepenaya kak criocoObl H3MEHEHHs] BHYTPEHHEW SHEPTrUu
2.7 Buap! Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE
Harpepanue u oxnaxaenue ten. KonnmyecTBo TernoThl. Y nejibHask TEI0EMKOCTb:
2.8 O=cml(t,—1t,)
3aKOH COXpaHEeHMsI SHEPTUU B TEILIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTrO OanaHca:
2.9 O+0, +..=0
51 Hcnapenue n koHneHcauus. Vi3MeHeHne BHYTPEHHEW SHEPTUH B MIPOLIECCE UCMIAPEHUSI U KOHJICHCALIUH.
0 Kunenue xunkoctu. Y enbHas TeIuioTa mapoodpasoBanus: L = O/m
2.1
. Brnaxxnocts Bo3yxa
[InaBnenue u kpucrammzauus. MI3MeHeHHe BHYTPEHHEW SHEPIUM MPHU IUIABJICHUU U KPUCTAJUIU3ALINH.
VY aenbHas TeoTa MJIaBICHUS:
2.1
2 | =2
m
2.1 BuyTpeHHss1 sHeprusi cropanus TOIUIMBA. Y IeJbHas TEeIJI0Ta CrOpaHus TOIuBa: ¢ = O/m
3
2.1 .
4 [Ipunnumne! padote! TernoBbix aurareneit. KI1J[ TermoBoro apuratens
Ipaxmuueckue pabomuwl
N3mepenre yaenbHOU TEII0EMKOCTH METAINIMYECKOI0 HUIMHAPA; KOJIUYECTBA TEIIOTHI, MOJYy4YE€HHOIO
x BOJIOM KOMHATHOW TemmepaTypbl (PUKCHPOBAHHON MacChl, B KOTOPYIO OIYIIEH HAarpeThlii LWINHAD;
5 KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HArpeThiM LHWJIMHAPOM, TOCJIE OMYyCKaHHs €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIIBHOW BJIQXKHOCTM BO3AyXa; YACIbHOW TEIUIOTHl IUIABJICHUS JIbJA.
HccnenoBanue u3mMeHeHHs TEMIEPATYPbI BOJBI IPHU Pa3IMUHBIX YCIOBMSX; SBJICHHS TEIJI000MEHa IpU
CMEUIMBAaHUU XOJIOAHOW U ropsiuel BOJBL; Mpoliecca HCIapeHUs
1 Qu3suueckue s61eHUs 8 npupoode: TOBEPXHOCTHOE HATHIKEHUE W KANMWUISPHBIE SBICHUS B MPHUPOJE,
6 KpHCTAUIBl B Tpupone, u3nydeHne CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpuW3bl; 0Opa3zoBaHUE
pOCBI, TyMaHa, UHEesl, CHera
1 Texnuueckue ycmpoticmea: KanwulIApbl, NPUMEpPbl HUCHOJIb30BAaHUS KPUCTAIIOB, JKHMJIKOCTHBIN
; TEPMOMETP, AATYUK TEMIIEpPATyphl, TEPMOC, CUCTEMA OTOIUIEHHSI JOMOB, THIPOMETPBI, NCUXPOMETP,

napoBasi TypOHHa, JBUTaTEIb BHYTPEHHETO CrOPaHUs




OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1 Dnektpuzalus Ten. JIBa Bua aIeKTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia
14 Onektpuueckoe mone. Hanpsok€HHOcTh  anekTpuyeckoro  mosid.  IlpuHnum — cynepno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu nsnexkrpuyeckux 3apanoB. JleliCTBHE SIIEKTPUYECKOrO TOJS Ha DIIEKTPUYECKUE 3apsifibl.
[TpoBOAHMKY U TUAIIEKTPUKU
[TocTosiHHBIN AnekTpudeckuil Tok. JlelicTBus anekTpudyeckoro Toka. Cuia Toka. Hanpsixenue.
I=q/t, U=A4/4
3.6
DJEeKTpUUECKOE CONPOTUBIICHUE. Y IEIIbHOE 3JIEKTPUUECKOE CONIPOTHUBIICHHUE:
3.7 R =pl/S
18 3akon Oma mJig ygacTka anekrpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COETUHEHNE IPOBOAHUKOB!
c TT—=FJ oJ7.- R=R 4
3.9 [TapasnenbHoOe coeAMHEHNE IPOBOAHUKOB PABHOT'O CONPOTHBIICHHUS:
U=U,I=1+I;R=—.
ST ST 2
CMeliaHHbIE COEIMHEHMS IPOBOIHUKOB
3.1 Pabora u MmoutHOCTb 3mekTpuueckoro Toxka. A = Ult, P = Ul
0
3akon J[xoyns — Jlenma:
3.1 5
Q=I"-R-t
1 -
3.1 .
5 OmneiT OpcTena. MarHuTHOE 1oJie IpsIMOro IPOBOAHMKA € TOKOM. JIMHMM MarHUTHON MHAYKLIUU
3.1 .
3 MarsuTtHoe 1oJjie MOCTOSSHHOIO MarHuTa. BzaumoseiicTBrue mocTOSHHBIX MarHUTOB
3.1 .
4 JleiicTBrEe MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM
3.1 .
s OnbiTel @apanes. SBnenue 3nekTpoMarHuTHON MHAYKIMHU. [IpaBuno Jlenma

3.1

IIpaxkmuueckue pabomoi




I/ISMCPCHI/IG QJICKTPHUYCCKOI'0 COMNPOTUBJICHUA PC3UCTOPA; MOMIHOCTH JJICKTPHYCCKOI'O0 TOKA, paGOTBI
OJICKTPHUYECCKOI'0 TOKA.
HccnegoBanne 3aBUCHMOCTH CHJIBI TOK4, BO3HHUKAOMICTO B ITPOBOJHUKE (pe3I/ICTOpBI, J'IaMl'IOLIKa), OoT

HaIlpsKCHUA Ha KOHIAX IMPOBOJHUKA, 3aBUCUMOCTH COIPOTUBIICHUA OT AJIMHBI IIPOBOAHHKA, IIJIOIIAAN

¢ €ro MONEPEYHOI0 CEYEHUs U yIeIbHOIO COPOTUBIICHHUS.
[IpoBepka mpaBuia Ui 3JIEKTPUYECKOTO HAMNpPSOKEHUS MPU  IOCIEA0BAaTEIbHOM COECIUHEHUH
MIPOBOJIHUKOB; MTpaBUJjIa JUIsl CUIIBI SJIEKTPUYECKOTO TOKA MPH NapaJIeIbHOM COCIMHEHNN MPOBOJHUKOB
(pe3ucCTOpHI U TAMITOYKA)
31 Qusuueckue s6NeHUA 6 Npupoode: SIEKTPHUUECKUE SBICHUS B aTMocdepe, 3IEKTPUUECTBO >KUBBIX
% OpraHM3MOB, MarHUTHOE ToJe 3eMiH, Apeld MOJII0COB, pOJib MArHUTHOTO MOJIS JJI KU3HU Ha 3emiie,
MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3I€KTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON
3.1 SHEPruH, DJEKTPOOCBETHTENIbHbIE MPHOOpPHI, HArpeBaTelIbHbIE  ANEKTPONPUOOpPHl  (IPUMEpHI),
8 JNEKTPUYECKUE TPENOXPAHUTENHN, IJIEKTPOMArHuT, 3JIEKTPOABUIATENb MTOCTOSHHOIO TOKa, I'€HEpaTop
IIOCTOSIHHOTO TOKa
3.1
9 OnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpOMarHUTHEIX BOJTH
3.2
0 JlyueBas monenb cBera. [IpsaMoIMHENHOE pacCIpOCTPAHEHNE CBETA
3.2
| 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.2
5 [Ipenomnenne cBeta. 3aKOH NMPENOMIIEHHS CBETA
3.2
Hucnepcus cBeta
3
3.2
4 JIunza. Xop nyueit B mun3e. okycHoe paccTostHue JIMH3bL. OnTudeckas cuna quH3bl: D = 1/F
3.2
5 ['na3 kak ontudeckas cucrema. Onruyeckre npubopsl
Ipaxmuyeckue pabomuol
#HiHPar##l13MepeHre ONTHYECKOW CHIIBI COOMparomiell JTUH3BL;, (POKYCHOTO PACCTOSHHS COOMpAIOIIeH
17 JUH3BI (TI0 CBOWCTBY paBEHCTBA pa3MEpoB MpeaMeTa W M300pakeHus, Korja MpeIMeT pacrlojoKeH B
é JBOWHOM (hOKyce), oKa3aTess PeIOMIICHHS CTEKIIa.
###Par###IccnenoBanne CBOMCTBA HM300pa)KEHUs, IMOJTYYEHHOTO C TOMOINBIO COOHMPAIOIICH JIMH3BI,
U3MEHEeHHs (OKYCHOI'O PpACCTOSHHUS [BYX CIOXKCHHBIX JIMH3; 3aBUCUMOCTH YIJa MPEIOMIICHUS
CBETOBOI'O JIy4a OT YIJIa aJeHHs Ha TPAHUIIE «BO3YX — CTEKIIO»
3.2 Qusuueckue senrenus 6 npupooe: 3atmenus Connma u JIyHbBI, 1IBeTa TeJ, ONTUYECKHUE SBICHUS B
7 atMocdepe (uBeT Heba, pedpakiys, pagyra, MUPax)




3.2

Texnuueckue ycmpoticmea. 0O9KH, IEPUCKOII, POTOAIIAPAT, ONTUIECKHE CBETOBOIBI

8
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiun anbsga-u 6era-pacnanga
4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [InanerapHas mogens atoma
4.3 Cocras atoMHOrO0 szpa. M3oronst
4.4 [Iepuoa nmonypacnajga aTOMHBIX siAEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YUCET
Qusuueckue A6NeHUs 6 nNpupode. E€CTECTBEHHBIM pagHOaKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
4.6 palMOaKTUBHOE HW3JIyYCHHE MPUPOJHBIX MHHEPAIOB, JIEUCTBHE PAJUOAKTHUBHBIX M3JIy4YCHUH Ha
OpraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOII, MHAMBHUIyaJIbHBIM NO3UMETp, kKamepa BunbcoHa, spepHas

SHEPTeTHUKA

HopMbl 4 KpuTepHuH OlleHMBAHUS 3HAHMI o0yuyaromuxcs no npeaMmery«Pusuka»B7-9-x Kiaccax

1. OILICHKayCTHBIXOTBETOB YYaIIMXCS.

Ouenka «5» CTaBUTCS B TOM Cllydyae, eClId YYalluiCs TIOKa3bIBaeT BEPHOE MOHUMaHHE (PU3NIECKOH CYITHOCTH
paccMaTpuBaeMbIX SABJIEHHMM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHH, JaeT TOYHOE ONpeieiieHHEe H
HCTOJIKOBAaHHE OCHOBHBIX IOHATHI M 3aKOHOB, TEOPUH, a TaKKe MPAaBUIBHOE ONpeAeicHue (U3UUECKUX
BEJIMYWH, UX €IUHHI] U CIIOCOOOB M3MEPEHHs; NMPABHJIBHO BBITIONHIET YEPTEKH, CXEMBI U TPa(UKH; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET PAaccKa3 HOBBIMU MPHUMEpPAaMH, yMEET NMPHUMEHSTh 3HAHUS B
HOBOI CHUTyallM MIPU BBINOJHEHNH PAKTHYECKHUX 3a/1aHHI; MOKET YCTaHABIUBATh CBA3b MEXIY N3y4aeMbIM U
paHee W3y4eHHbIM MAaTEpUaIOM IO Kypcy (H3HMKH, a TAKXKE C MAaTepPHaIOM, YCBOCHHBIM IIPU U3Y4YEHHUH IPYIUX
MIPEMETOB.

OneHka «4»CTaBUTCAB TOMCIYdYae,eClii OTBET YYEHHMKA YJOBJIECTBOPSCTOCHOBHBIMTPEOOBAHMSMKOTBETY Ha
OLIEHKY 5, HO 0€3 UCIMOJIb30BaHUsI COOCTBEHHOTO TUIaHa, HOBBIX MPUMEPOB, 0€3 MpUMEHEHHs 3HAHWH B HOBOM
CUTyaluH, 0e3 MCIOJIb30BaHMs CBSA3EH C paHee M3YUEHHBIM MaTepHUaioM, YCBOSHHBIM NPH H3YYEHUH APYTHX
NPEIMETOB; €CIH yJalHuiCs JOIYCTHII OHY OMMOKY min He 0ojee IBYX HEIOYETOB M MOXKET HMCIIPABUTh MX
CaMOCTOSITEIIBHO WM C HEeOOIbIIOH NOMOIIBIO YUUTES.

Ounenka «3»cTaBUTCS B TOM CJyd4ae, €CIM YyYallWiCs MPaBWIBHO TMOHMMAaeT (U3NYECKYI0 CYIIHOCTb
paccMaTpUBaeMbIX SBICHHH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSl OT/ACNBHBIC NMPOOENBI B YCBOCHUH
BONPOCOB Kypca (M3WKH, HE TPEMATCTBYIONIHME MalbHEUIIEeMy YCBOSHHIO IPOTPAMMHOTO MaTepHana;
WCTIBITHIBACT 3aTPyAHEHHS B NMPUMEHEHHU 3HAHUHM NPH OOBACHEHWH KOHKPETHBIX (DPU3MYECKUX SIBICHHN Ha
OCHOBE TEOPMM U 3aKOHOB, WJIM B MOATBEP)KICHUM KOHKPETHBIX IPUMEPOB  MPAKTUYECKOTO
NPUMEHEHUSTEOPHU;YMEET IPUMEHSATD TTOJydeHHbIe 3HAHUS MPU PEUISHHH TPOCTHIX 337a4 C UCIIOIb30BAaHUEM
TOTOBBIX (POPMYJI, HO 3aTPYAHSCTCSA MPH PEIICHUHU 3a7ad, TPeOYIOIUX MPeoOpa3oBaHUs HEKOTOPHIX (HOpMYII;
OTBEYAeT HEMOJIHO Ha BONPOCH! y4HTens (yIycKass M OCHOBHOE), WJIM BOCIIPOM3BOIUT COAEPIKAHHE TEKCTa
y4eOHHMKa, HO HEIOCTATOYHO ITOHUMAET OT/ECNBHBIC TTOJIOKEHHs, NMEIOIINEe Ba)KHOC3HAYEHHE B 3TOM TEKCTE;
JIOITyCTHI He Ooiee 0/IHOM Tpy0oii 1 o1HOM HETpyOoii OmMOKH, He Ooiee IBYX-TPEeX HETPyObIX HETOUETOB.
OIIeHKa «2»CTaBUTCSI B TOM ciydac, €Clin yqammﬁc;l HE OBJIaJCJI OCHOBHbBIMU 3HAHHUAMH B COOTBECTCTBUMU C
TpeOOBAHUSIMHU U JIOITYCTHII OOJIBIIIE OMIMOOK M HETOYETOB, Y4eM HEOOXOMMO /TS OLICHKH 3.
OneHka«1»CTaBUTCABTOMCITYYae,eCINy Y€ HUKHEMOKE TOTBETH ThHUHAO JMHU3IIOCTABICHHBIX BOIIPOCOB.




2. O11eHKanNChMEHHBIXCAMOCTOSTETbHBIXHKOHTPOJIEHBIX PA0OT.

Ouenka «5» craButrcs 3a paboTy, BBIOJHEHHYIO MOJHOCTHIO 0€3 OmMOOK M HEIOYETOB WM MMEIOIIYIO HE
0oiee 0OTHOTO HEZOYETA.

Ouenka «4» crtaBuTca 3a palbOTy, BBINOJHEHHYIO MOJHOCTHIO, HO NPH HAJWYMKM B Hel He Oonee ogHOU
HEerpy0oil OIMOKK ¥ OHOTO HEeo4YeTa TN He 0oJiee TpeX HelOYEeTOB.

Ouenka «3» craBuTCs 3a pabOTy, BBHIIIOJHEHHYIO He MEHee IOJOBHHBIBCEH PaOOTHIMIN IMPH AOMYIICHHH HE
Oomnee MBYX TPyOBIX OMMOOK,MJIM He Oojiee OAHOW rpy0o¥ OmmMOKM M OJHOTO HEIOYeTa,Wiau He Ooiee IAByX-
TpeX HerpyObIX OMIMOOK,WIH OJHOM HErpyOol omuOKY 1 0oJiee TPEX HEOUSTOB, WM MIPU OTCYTCTBUHU OLTHOOK,
HO NpU HAIU4YUU 4-5 HEZOYETOB.

Onenka «2» cTaBUTCA 32 pabOTy, B KOTOPOHYHCIIO OMTMOOK M HEIOYETOB MIPEBOCXOAUT HOPMY, IIPH KOTOPOH
MOJKET OBITh BBICTaBJICHA OIIEHKA «3», WIIM €CIIM MPABUILHO BBIITOJHEHO MEHEE TIOJIOBUHBI PaOOTHI.
Ouenka«l»craBuTca3apadoTy,ecanyYeHIKHETIPUCTYTaN KeEBIMOIHEHHUIO.

CLeNbIoKOHTPO/IAYCBOEHUATEOPETUYECKOTOMaTEepHananpeaiaralotTcaguaudyeckueOuKmaHmeol.

3. O1eHKa1a00pPaTOPHBIXUIIPAKTHYECKUXPAOOT.

O1eHKa «S»CTaBUTCS B TOM Ciydae, €ClIM y4allluiCsl BBIIOJIHWI PabOTy B MOJTHOM 00BEME C COONIOICHUEM
HEOOXOIUMOI TMOCIEIOBATENBHOCTH TPOBEJCHUS ONMBITOB M HM3MEPEHHUI; CaAMOCTOATENLHO U PAIMOHANBHO
MOHTHPYET HE00X0auMoe 00OpY/I0BaHHE; BCE OIBITHI IMPOBOIUT B YCIOBHSIX U PEKHUMaX, 00CCICUUBAIOIIMX
MOJIyUYECHUE TMPABWIBHBIX PE3YJIbTATOB W BBIBOJAOB; COONIO/aeT TpeOOBaHMs MpaBHJl OE30MACHOTO TPyna; B
OTYETE MPABWIBHO U aKKYPAaTHO BHIMOJHSAET BCE 3aIMCH, TaOIUIIBI, PUCYHKH, YePTEKH, TPaAPUKHU, BEIYUCICHUS,
[IPaBUJIBHO BBINOJIHIET aHAIN3 IIOTPEIIHOCTEH.

Ounenka «4»CTaBUTCS B TOM CIIydae, €CJIM ydallluiics BBIOJHWI PabOTy B COOTBETCTBHH C TPEOOBAaHHUSIMHU K
OIICHKE 5, HO JIOITyCTUJI JIBa-TPHU HEJloueTa, He OoJiee OHON HerpyOoil OMIMOKY U OJHOTO HEeloYeTa.

Ounenka «3»CTaBUTCSI B TOM CJydYae, €CJIM Y4YalllMHACS BBIMOJHUI paboTy HE MOJIHOCThIO, HO 00BEeM
BI)IHOHHCHHOﬁ JaCTu TaKOB, YTO IIO3BOJISCT HOJ'[y‘II/ITI) HpaBI/IJ'IBHI)Ie pe?)y.HBTaTBI U BBIBOJBI, €CIIN B XOJC
MPOBENEHHS OTIBITA ¥ U3MEPEHHI OBLTH IOITYIEHbI OITUOKH.

O1eHKa«2»CTaBUTCABTOMCITYYae, eCIINYYalMICIBBITOTHIIIPA0OTY HEMTOIHOCTEIONOOEMBBIIIOIHEHHON Pa0OThI HE
MO3BOJISET CACNATh MPABUIBHBIC BHIBOJIBI, BBIUMCIICHUS, HAOTOICHHS IPOBOAMINCH HEMTPABUIbHO. OUeHKa
«1»CTaBUTCA B TOM Cllydae, €CIM yYalluics COBCEM HE BBITOJIHUI PadoTy.

BoBcexcnyuasxoleHKaCHUKACTCS, eCIINY YallIMICAHECO 0TI IaNTPeO0BaHUMITPABUIIOE30ITaCHOTO TPY/Ia.

4. OLeHKaTeCTOBLIXPAOOT.
Ouenka«S»craBUTCA3apadboTy,BBINOIHEHHYIONpaBliIbHOHA90—100%; Ouenka
«4»craButcs 3a paboTy, BBIIIOIHEHHYIO IpaBMWiIbHO Ha 76 — 89 %; Ouenka
«3»craBuTcs 3a paboTy, BBIMOIHEHHYIO paBWiIbHO Ha 50 — 75 %; Onenka
«2»cTaBUTCS 32 paboOTy, B KOTOPOH unciio omubok oosbiie 50%; Onenka
«1»craButcs 3a paboTy, HEBBIIOIHEHHYIO COBCEM.

5. Tepeuenvouubox.
I'pyObleomnOku.




1. He3nanue ompeneneHUid OCHOBHBIX MOHSITHH, 3aKOHOB, IPABUII, MOJOKEHUN

Teopur, GopmyI1, OOIIETPUHSTHIX CHMBOJIOB, 0003HAYCHUS (DU3MICCKIX BEITUIHH,

SIUHUITY U3MEPEHHUSL.

2. HeyMeHUEBBIACIATHBOTBETEIIABHOE.

3. HeymeHue mpuMeHSTh 3HAHUS AJIS PEeIIeHs 3a7a4d U O0OBACHEHUS (PU3UIECKUX

SIBIICHUH; HETMPaBWIBHO CHOPMYIUPOBAHHBIE BOMPOCHI, 33JaHUS WM HEBEPHBIC

00BSCHEHHUS XOJa UX PEIICHHUs, He3HAHNE TIPUEMOB PEIIeHUS 3a/1a4, aHATOTHYHBIX

paHee pelIeHHBIM B KJIacce; OMMOKH, MOKA3bIBAIOIINE HEMPABUIFHOE IIOHNMaHNE

YCJIOBHUS 33/1a4U WM HEMIPAaBUIHFHOE HCTOJIKOBAHHUE PEIIICHISI.

4. HeyMeHHEUHTAThUCTPOUTHIPAOUKUUATIPHHIIUTHAIEHBIE CXEMBI.

5. Heymenume monaroroButrb K paboTe yCTaHOBKY WM J1abopaTOpHOE

000pyIOBaHMEe, TPOBECTH OIBIT, HEOOXOJUMBIE pPACUYEThl WJIM HCIIOIB30BaTh

MIOJTyICHHBIC JaHHBIC JJIS BEIBOJIOB.

6. HeOpexxHOEOTHOIIIEHHEKIIA00paTOPHOMYO000Py TOBAaHHIOMI3MEPUTENEHBIM
pubopam.

7. HeyMeHueopeIeMuThIIOKa3aHUTU3MEPUTETBHOTOIIPUO0PA.

8. HapymenueTpeOoBaHUHTIPaBIIIOE30IIACHOTOTPYAAPHUBHITIOTHEHUH SKCIIEPUMCHTA.

HerpyoObieomuokmu.

1. Hetounoctu GopMyIHUpOBOK, ONpelesieHHH, 3aKOHOB, TEOPHH, BBI3BAHHBIX

HEMOJHOTOW OTBETa OCHOBHBIX NPHU3HAKOB OMpeenseMoro MOHATHS. OmuokwH,

BBI3BaHHbIC HECOOIIO/ICHHEM YCIIOBHI TIPOBEICHUS OTIBITA WIIH U3MEPEHHI.

2. OmmOKHUBYCIIOBHBIX0003HAYCHISIX HAPUHITUTHATIFHBIXCXEMaX, HETOYHOCTHYEPTEKE
i,rpaduKoB,cXeM.

3. [IponyckuIMHETOYHOCHATHCAHIEHANMEHOBaHN e TMHUTI(DU3NIECKIX BETTMIHH.

4. HepaunoHaabHBIHBBIOOPXO01apEIICHHUSI.

Henouernl.

1. HepanronanbsHbIe3anyu CUIPUBBIYMCIICHUSX , HEPALUOH AL HBICTIPUEMBIBBI UM CIICH

Wi, ipeo0pa30BaHNIN pelIeHus 3a1ad.

2. ApuMeTHaecKreonMMOKUBBRIIHCIICHUSX,,ECITHATHOINOKUTPYOOHEHCKAXKAIOTPE

AIbHOCTBHIIOIYYEHHOTO Pe3yibTaTa.

3. OTaenbHBIEIOTPEITHOCTHB()OPMYITUPOBKEBOIIPOCAUITNOTBETA.

4. HeOpe kHOCBBITIOTHEHNE3AMMICEH, YepTeKeH,CXeM, T padIKOB.

5.0pdorpadhuyecKUeHITY HKTYaIlAOHHBICOIIUOKH.
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