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[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJ€HA Ha
OCHOBE TOJOXEHUI W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHOU nporpammsl, mpeactaBieHHbIX B PI'OC OO0, a Taxke ¢ yuéTom peaepanbHOn
paboueii mporpammsbl BocrinTanus 1 KoHuenimu npenoaBanus yaeOHoro npeameta «Dusukay.

Copepxanue  mporpaMMmbl MO0 (U3UMKE  HampaBleHO Ha  (OpMHUPOBaHHE
€CTEeCTBEHHOHAYYHOW T'PaMOTHOCTH OOYYalOUIMXCSd W OpTraHu3alMi0 H3y4YeHHs (QHU3UKU Ha
NesITeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3uKe yUUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzanuu  TpedoBanuii PI'OC OOO k 1UIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0o 00pa3oBaHusl.

IIporpamma o ¢u3MKe ycTaHABIMBACT paclpejeieHne yueOHOro marepuaia 1o rojam
oOyueHus (Io KJaccam), NpeJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJAEPKAaHUS U yuETe BO3PACTHBIX 0COOEHHOCTEN
oOyyJaronuxcs.

ITporpamma no ¢usuke pazpadboTaHa ¢ 1eJbI0 OKa3aHUS METOJMUECKOM TOMOIIH YUYUTEIIO
B CO3/1aHUU pabodell mporpaMMBbI 10 Y4eOHOMY MIPEIMETY.

®duznka SBISETCA CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YUE€OHBIX MTPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUH, M3yYaeMbIX XUMHEH,
Ouosiorueil, actrpoHomueit u (uzndeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Hambosee SICHble 00paslbl MPUMEHEHHS HAyYHOTO METoa
MO3HAaHMsI, TO €CTh CII0CO0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Onna u3 raaBHBIX 3a7a4 (GU3HUECKOro o0pa3oBaHMs B CTPYKType 00IIero oOpa3oBaHMs
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHOHAYYHONW TPAMOTHOCTHM W UHTEpeca K Hayke Yy
00ydaromuxcs.

Wzydenne ¢u3nkn Ha 0a30BOM YpPOBHE NPEINONAraeT OBJAACHUE CIEAYIOIIMMHU
KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

®  Hay4HO OOBSICHSTDH SBJICHUS;
®  OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIICOBAHMS;
®  UHTEpPHpPEeTUPOBaTh  JaHHbIE W  HUCIOJb30BaTh  HAyyHBIE
JT0Ka3aTeNIbCTBA ISl TOJIyYEHHS BHIBOIOB.
Henu usydyenus (U3MKA Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs OMpEeNICHbI B

Konnenuuu npenogaBanus yue6Horo npeamera «®usnka» B 00pa3oBaTeIbHBIX OpraHU3ALUAX



Poccuiickoit ®enepaunu, peanu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTeNibHbIE MPOTrPAMMBI,
yTBepkAEHHON pemeHneM Koismernn MunncreperBa npocsenieHuss Poccuiickonn @enepanuu
(nmpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).
eaun uzyvyenusi GU3NKu:
®*  [pHOOpeTeHHe HUHTEepeca M CTPEMJICHUS OOYy4alolMXCs K HaydHOMY
W3YYEHHUIO IPUPOABI, PA3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
®  pa3BUTHE IPEACTABICHUI O HAYYHOM METOJie MO3HAHUS U (POPMHUpPOBAHUE
UCCIIEI0BATEILCKOTO OTHOILEHHSI K OKPY KAIOIIUM SIBIICHHSIM;
*  (popmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTPOCHUS MaTepHH U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
*  (opMupoBaHME MPEACTABICHUN O ponu (PU3MKK A1 pa3BUTUS APYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTHl;
®  pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
npodecCHOHATBHOMN ACATEIBHOCTH, CBA3aHHON ¢ (PU3UKON, MOATOTOBKA K AaJbHEHIIIEMY
00y4YEHHIO B 3TOM HaIlpaBJICHUU.
JlocTwKeHue 3TUX ILejedl mporpaMMbel IO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ecreurnBaeTCsl pelICHHEM CIIECAYIOUINX 3a1a4:
®*  npuoOpeTeHHe 3HAHMH O JUCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIVIOBBIX, JJIEKTPUUYECKUX, MAaTHUTHBIX U KBAHTOBBIX SIBJICHUSX;
®*  npuoOpeTeHHe yMEHUH OINUCHIBATh U OOBSCHATH (PU3NUYECKHE SBICHHS C
MCIIOJIb30BaHUEM TIOJyUEHHBIX 3HAHUM;
®  OCBOGHHE METOJOB DpCEIICHHs MPOCTEUINMX pacy€THbIX 3a1ad ¢
UCTIOJIb30BaHUEM (U3NYECKUX MOJIENIeH, TBOPUECKUX M MPAKTHUKOOPHEHTHUPOBAHHBIX
3ajay;
®  pa3BUTHE YMEHUH HaOMI0JaTh NPUPOAHBIE SBJICHUS U BBIIOIHATH OIBITHI,
nabopaTopHble pabOTHl M SKCIEPHUMEHTAIBHBIE HCCIICAOBAHUS C HCIIOJIb30BaHHEM
U3MEPHUTENBbHBIX TPUOOPOB;
®  ocBoeHue NpuEMoB paboTel ¢ MHPOpManuen (PU3NIECKOTO COACPIKAHUS,
BKJII04ast HH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHATIU3 U KPUTHUYECKOE
OliIeHUBaHHE UHPOPMALIUY;
®  3HAKOMCTBO cO c(epamu npodeccHOHANBHON AEATENbHOCTH, CBI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX

bu3nueckoil HayKH.



Ha u3yuenue ¢usuku (6a30BbIii ypoBeHb) HA YPOBHE OCHOBHOTO O0IIEro 00pazoBaHMs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleNo), B 8 kiacce — 68 yacoB (2 yaca B

HEJIENI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO0).

[Ipemiaraemslii B mporpamme o pu3MKe MepedeHb JJab0paTOPHBIX PadOT U ONBITOB HOCUT
pPEKOMEHAATENbHBI XapakTep, YYUTEeNb JAelaeT BbIOOp MpoBelneHHs JIa0OpaTOpHBIX padoOT H
OTIBITOB C Y4ETOM MHIUBUYaJbHBIX OCOOEHHOCTEH 00y4aroIUXCsl, CIIUCKA SKCTIEPUMEHTAIbHBIX

Sa,Z[aHI/Iﬁ, npeaiara€MbIX B paMKaX OCHOBHOI'O I'OCYapCTBEHHOI'O 9K3aM€C€Ha I10 (bmm(e.



COJAEP)KAHUE OBYYEHUA
7 KIIACC

Pasnen 1. ®Pusuka u e€ posib B NO3HAHUM OKPY’KAKOIIEro MUpA.
®usuka — Hayka o npupoze. SBnenus npupoasl. GU3NUEeCKUe SBICHUS: MEXAaHUYECKUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.
dusnueckue BennuuHbl. M3Mmepenue ¢uznyeckux BeauuuH. Pusnyeckue MpUOOPHI.
[TorpemnocTs u3mepeHnii. MexxyHapoiHasi CUCTEMA €UHMUII.
Kak ¢u3nka u apyrue ecTecTBEHHBbIE HAyKH M3y4aloT MPHPOIY. EcTeCTBEHHOHAYUHBIN
METOJl TO3HaHMs: HaOJI0JEHHE, IOCTaHOBKA HAyYHOTO BOINPOCA, BBIIBIKEHHUE THIIOTES,
SKCHEPUMEHT 10 IPOBEpKE THUIOTe3, OObsICHEHHE HabmogaeMoro spiaeHud. OmnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJETEH.
Jemoncmpayuu.
1. MexaHuyeckue, TEIJIOBbIE, JJIEKTPUYECKHWE, MAarHUTHbIE, CBETOBbHIE
SBJICHUS.
2. ®usnueckue NpuOOPHI U MpoLeaypa MPSIMbIX U3MEPEHUI aHAJIOrOBBIM U
UPPOBBIM PUOOPOM.
Jlabopamopmusie pabomst u onsimol.
1. OmnpeneneHune LEHbI JeNEHUS LIKAJIbl U3MEPUTEIBHOTO MpHOOpa.
2. HM3mepeHue pacCTOSIHUM.
3. H3mepenne o0bEMa )KUIKOCTU M TBEPJIOTO TEIA.
4. OrmpeneneHue pa3MepoB MajbIX TeJl.
5. H3smepenue TtemiepaTypsl HPH IIOMOIIM >KUIKOCTHOIO TEPMOMETPA H
JaTYNKA TEMIIEPATYPBI.
6. IlIpoBenenue uccienoBaHUs IO MPOBEPKE THIIOTE3BI: AAIBHOCTH IOJETA
IapHKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbINE, YeM OOJIbIIIE BBICOTA ITYCKA.
Pa3znea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BelllecTBA.
CrpoeHune BemiecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mepbl. OMbBITBL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.
JIBukeHue dactul BemiecTBa. CBSI3b CKOPOCTH JBM)KEHHS YACTUI[ C TEMIIEpPaTypOM.
bpoyHnoBckoe nBwkenue, nuddysus. BzauMopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U

OTTaJIKMBAaHHC.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U  TBEPIBIX
(kpuctaminuecknx) Ten. B3auMOCBI3b MeXIy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX M WX aTOMHOMOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

emoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO JIBHYKEHUSI.

2. Habmonenne nuddysun.

3. HaGOmionenue  sBieHWM,  OOBACHSAIOUIMXCS  MPUTSHKEHHUEM WU
OTTAJIKUBAHHWEM YaCTHI[ BEILIECTBA.

Jlabopamopuwie pabomst u onvimol.

1. Ouenka pauaMeTrpa aToMa METOJOM psOB (C  HMCHOJIb30BAaHUEM
dhoTorpadwuii).

2. OnbIThl O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MTPUTSKEHUSL.

Paznen 3. /IBuskenune u B3auMojieiicTeue TeJ.

Mexanuueckoe nBkeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHXKeHHE. CKOpOCTb.
Cpennsis CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér nmyTu U BpeMeHU ABUKECHUSI.

SBnenue uHepuuu. 3aKOH HMHepUUU. B3anmopeiicTBHe Ten Kak MpPUYMHA W3MEHEHUS
CKOpPOCTH JBIDKEHUS Tell. Macca kak Mepa uHepTHocTu Tena. [lmoTHocTh BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Ten. Cuma ympyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuita TshkecTH. Cuila TsShKecTH
Ha JIpyrux mwianerax. Bec tena. HeBecomocts. CnokeHue cuil, HallpaBIECHHBIX M0 OJHON MPSIMO.
PaBHopelicTBytomas cui. Cuna tperus. TpeHue CKobKeHus U TpeHue nokos. Tpenue B npupozae
U TEXHUKE.

Jemoncmpayuu.

1. HabmtoneHne MEXaHUYECKOTO IBUKECHUS TeTa.

2. HN3mepeHne CKOPOCTH MPSMOJIUHENUHOTO JBUKECHUS.

3. HaOmionenue siBIEHUS WHEPLIUU.

4. HaOmronenue n3MEeHEHHs CKOPOCTH IIPU B3aUMOJCHCTBUU TEJI.
5. CpaBHeHHE MacC MO B3aUMOJICHCTBUIO TEI.

6. CioxeHue cui, HAPaBJIECHHbBIX IO OJIHOW MPSAMOIA.

Jlabopamopusie pabomot u onvimel.



1.  OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUXKEHHUS (IIAPUKA B >KHJIKOCTH,
MOJIEJIH 3IEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OrmpeneneHue cpeiHed CKOPOCTH CKOJBbKEHHUs Opycka MM IIapHKa I10
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenue IIOTHOCTU TBEPIOTO TENA.

4. OneIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTH pacTshkeHus (nedopmarmm)
MPY>KUHBI OT MPUII0KEHHON CHUITBI.

5. OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXEHHUS OT
BEca Tejia U XapakTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. laBinenne TBEPABIX TeJl, )KUAKOCTEH M ra3oB.

JHasnenue. CriocoObl YMEHBIIICHHS U YBETTUUCHUS JIaBlieHus. JlaBieHne ra3a. 3aBUCUMOCTh
JaBjieHUs ra3a oT o0bEma, Temnepatypsl. [lepenaua naBnenust TBEPABIMU TeIaAMH, KHUIAKOCTIMU
u razamu. 3akoH llackans. [THeBmMaTnueckue MamuHbl. 3aBUCHMOCTbH JABICHUS KUAKOCTH OT
rryounbl.  [mapocratudeckmii  mapagokc.  CooOmarommecss  cocyabl.  [wmapaBnmueckue
MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe naBieHue. [[puyMHBI CyIIeCTBOBAaHUS BO3TYIIHOM
ob6onoukn 3emmu. OmbiT Toppuuermnu. M3mepeHue aTtmocepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBJIGHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl nmias wu3MepeHus
aTMOC(hEpHOTO JaBJICHHUS.

JleiicTBHE *KUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJ0. BrITankuBaromas (apxuMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxorinaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTbH IaBJICHUS ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBiieHUS KUIKOCTHIO U Ta30M.

3.  Coolmmaromuecs CoCyIbl.

4. T'uppaBnuueckuil mpecc.

5. TlposBneHue AecTBUS aTMOC(EPHOTO JTaBICHHUS.

6. 3aBHCHMOCTH BBITAJIKMBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tena
Y TUIOTHOCTH >KMJIKOCTH.

7. PaBEHCTBO BBITAIKMBAIOLIEH CUIIbI BECY BBITECHEHHOM JKUIKOCTH.

8.  YcioBue miuaBaHus Tell: IUIABaHUE WM ITOTPY’KEHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TeJa U AKUIKOCTH.

Jlabopamopuwvie pabomot u onvimel.



1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00b&Ma NMOrpykEHHOMN B
KHUJKOCTh YaCTH TeJa.

2. OmnpeneneHre  BBITAJIIKMBAIOIIECH  CWJIbI, JCHUCTBYIOIIEH Ha  TEJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHUCHUMOCTH BBITAJKHUBAIOIIEH CUIIBI, AEMCTBYIOLIEH Ha TEIO
B ’KMJIKOCTH, OT Macchl TeJa.

4. OnpITbl, JIEMOHCTPUPYIOUIME 3aBHUCHUMOCTh BBITAJIKUBAIOLIEH  CHJIBI,
NENCTBYIOIEH Ha TEJO B KUAKOCTH, OT 00bEMA MOTPYKEHHOM B AKHUAKOCTh YaCTH Tela
Y OT IUIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBanue apeoMeTrpa WM  KOHCTPYUPOBAHUE JIOJKH U
OIpeIeNIEHNE €€ TPY30IIOIbEMHOCTH.

Pa3zgea 5. Pabora 1 MOIIHOCTH. JHEPruUs.

Mexanunueckast pabota. MOITHOCTb.

[TpocTbie MexaHU3MBI: pbIYar, OJI0K, HAKIOHHAS IJI0CKOCTh. [IpaBuio paBHOBECHS phIyara.
[Ipumenenue mnpaBuia paBHOBECHS pblyara K OJOKy. «3osioToe mnpaBuiio» mexaHuku. KIIJ]
IPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass »Heprus. Kunernueckas M noTeHuManpHas 3Heprus. lIpespamienue
OJIHOT'O BH/1a MEXaHUUYECKON 3HEPTUHU B APYTroi. 3aKOH COXPaHEHUS JHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomovt u onvimel.

1. Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PAaBHOMEPHOM JBH)KEHUH TeJa MO
TOPU30HTAIILHON IOBEPXHOCTH.

2. MHccnenoBanue ycinoBuid paBHOBECHS pblyara.

3. Usmepenue KIIJ] HaKJIIOHHOI MIIOCKOCTH.

4. N3yueHue 3aKOHA COXPAaHEHMSI MEXaHUYECKON DHEPT M.

8 KJIACC

Pazgen 6. TenjioBbie IBJICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUH CTPOEHUs BellecTBa. Macca
nu pa3MepI>1 aTOMOB H MOJIeKyJI. OHI)ITI)I, HOI[TBep)KIIaIOHII/Ie OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KHIAKOTO M Ta3000pa3HOTO COCTOSIHHMM BerecTBa. Kpucramumueckue

u amopdHsle Tena. OObsiICHEHHE CBOMCTB ra3oB, JKUAKOCTEH 1 TBEPABIX TEJI HA OCHOBE MOJIOKEHHIH



MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CmauyMBaHME M KalWULIpHBIE siBlieHUs. TeruioBoe
pacuImpeHue 1 cxxartue.

Temmneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS YaCTHIIL.
Buytpennss sneprus. CriocoObl H3MEeHEHUs: BHYTPEHHE! SHEPTUu: TEIUIonepeaya i COBEpIIeHNE
paboTel. Buasl Teruonepenayn: TemIONpPOBOHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonmuaecTBo TemnoTel. YienbHas TEIUIOEMKOCTHh BEMIECTBA. TeMI000MEH U TETUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOTO OanaHca. [ImaBrmeHune w OoTBepAeBaHUE KPUCTATTMYECKUX
BEleCTB. YaenpHas Teriora miaBieHus. [lapooOpa3oBanue u koHaeHcanus. VcnapeHue.
Kunenne. YnenpHas TeruoTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTypbl KHUIICHUS OT
aTMoc(hepHOTro JaBICHMS.

BrnaxnocTs Bo3myxa.

OHeprus TOIIMBA. Y IeibHAs TEIJI0Ta CrOPAHUS.

[Mpunnuner pabotsl TermnoBbix aurareneit KIIJ| TermoBoro nsurarens. TeruioBbie
JIBUTATENIH U 3aIUATA OKPYKAOLIEN CPEBI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmoneHne 6poyHOBCKOIO IBUXKEHHUS.

2. HabGmonenue nuddysumn.

3. HaOmronenue siBlIeHUN cMauMBaHMSI U KaWJUISIPHBIX SIBJICHUM.

4. HaOmroneHne TeIIOBOTO PACIIUPEHUS TE.

5. H3MmeHeHue naBieHHs raza Mpu W3MEHEHHWU 00bEMa W HArpeBaHUU WIIU
OXJIAXKICHUHU.

6. IlpaBuia uaMepeHus TEMIEpPaTyphl.

7. Buasl Temionepenayu.

8.  OxJnaxIeHue npu COBEpIICHUH PabOTHI.

9. HarpeBaHnue npu coBepiieHHH pabOThI BHEITHUMH CHIIAMHU.

10. CpaBHeHue TEMI0EMKOCTEN PAa3INYHBIX BEIIECTB.

11. HaOmroneHne KAIIEHU.

12. HabmroaeHue mocTOSHCTBA TEMIEPATYPhI MPH TIIABICHHUH.

13. Mopaenu TemioBbIX JBUTaTENCH.

Jlabopamopmusie pabomst u onsimol.

1. OmnbIThI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

2. OnBITH 11O BbIpalllUBAHWUIO KPUCTAJLJIOB HOBapeHHOﬁ COJIM UJIK Ccaxapa.



3. OmnpiTbl 10 HAONIONEHUIO TEIUIOBOIO PACIIMPEHUs Ta3oB, KUIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3IyXa B OaUIOHE HITIPHIIA.

5. OnbITel, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JaBJIEHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WM OXJIAXKACHUS.

6. IIpoBepka rumoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOMN TpyOKe OT TeMIepaTypshl.

7. HaOmionenue W3MEHEHUsS BHYTPEHHEH »JHEPruM Tejla B pe3ylbTaTe
TEeIIonepe1auy U paboThl BHEITHUX CHJI.

8. MHccnenoBanue sBIEHHSI TEIUIOOOMEHAa NpPU CMEIIMBAaHUM XOJOJHOW W
ropsiue BOABI.

9. OnpeneneHue  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IpH
TEII00OMEHE C HarpeThIM METAIITMYECKUM LIUIHHIPOM.

10. Ompenenenue yaeapHON TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue mporecca uCrapeHusl.

12. OnpeneneHre OTHOCUTEIBHOM BIAXXHOCTH BO3/yXa.

13. Omnpenenenue yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pasnen 7. diekTpuyeckne 1 MArHUTHBIE SIBJICHUS.

Onextpusanus ten. /[Ba poaa snekTpuyeckux 3apsaoB. B3aumoneicTBue 3apspKeHHBIX
tein. 3akoH KynoHa (3aBUCHMOCTD CHITBI B3aUMOJICHCTBUS 3apsyKEHHBIX TEJ OT BEIMUMHBI 3apS10B
U PAaCCTOSIHUS MEX]Ty TeJIaMH).

Onexrpuueckoe none. HanpsykéHHoCTh aniekTpudeckoro nois. IlpuHiun cynepno3ununn
ANEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTApHbIA 3yeKTpuueckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY 1 JUAIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

ONEeKTpUUECKUH TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOrO0 ToKa. McTouHMKH
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUYECKHI TOK B )KHJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuiia Toka. OJiekTpuyeckoe HampspkeHue. ConpoThBIEHUE
MIPOBOJHMKA. YJENbHOE CONPOTUBICHUE BellecTBAa. 3akoH Oma 118 yyacTka ILENH.
[TocnenoBarenpHOE U NapauIEIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa 1 MonTHOCTH 3MeKTprUYecKOoro Toka. 3akoH Jxoyns—JIeHmna. DinekTprudecKkue nenu

n HOTpe6I/ITCJ'II/I BHGKTqueCKOﬁ OHCPI'vHA B 6BITy. KOpOTKOC 3aMBbIKaHHC.



[TocrossHHBIE MarHuThHl. B3auMoJelcTBHME IMOCTOSHHBIX MArHUTOB. MarHuTHOE IOJE.
MarunuTtHOoe nojie 3eMJId U €ro 3Ha4eHHe s KU3HU Ha 3emiie. OnbIiT Dpcerena. MaruutHoe mosie
3JIEKTPUYECKOr0 ToKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBUE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSHHOrO ToKa. lcnonb3oBaHue
3JIEKTPOJIBUraTeiel B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OneiTel  @apanes. SIBieHue d3aeKTpoMarHUTHOM MHAyKuuu. IlpaBwio Jlenua.
Onektporereparop. CrocoObl TONYYEHHUS AJICKTPUUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1.  Dnextpuszanus Tel.
JIBa posia 3IEKTPUIECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
Y CTpoHCTBO U IEUCTBUE AIIEKTPOCKOTIA.
DneKTpocTaTU4eCKask MHIYKLHUS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsIIOB.
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6. IIpoBOAHMKH U TUAIIEKTPUKH.
7.  MopaenupoBaHHu€e CUIIOBBIX JIUHUH 3JIEKTPUUECKOTO MOJIS.

8. HMcTOYHMKHM IOCTOSIHHOTO TOKA.

9. JleWcTBUS 3IEKTPUUYECKOTO TOKA.

10. DAEKTpUYECKUN TOK B KHUIKOCTH.

11. T'a3oBbIl pa3psia.

12. M3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. M3mepeHue 3neKTPUUECKOTr0 HaNpsKEHUS! BOJIBTMETPOM.

14. PeocTtar u Mara3u cOnpOTHUBICHUM.

15. BzaumoneicTBue NOCTOSHHBIX MAaTrHUTOB.

16. MopaenupoBaHrue HEBO3MOKHOCTH PA3IEIICHHS MOJIOCOB MATHUTA.
17. MoaenupoBaHUe MAarHUTHBIX MOJEH MOCTOSSHHBIX MArHUTOB.
18. OmsiT Dpcrena.

19. MarnuTtHoe noje Toka. JJIeKTPOMArHHuT.

20. JleiicTBME MarHUTHOIO MOJIS HA MPOBOJHUK C TOKOM.

21. DnekTpojBUraTesb HOCTOSSHHOTO TOKA.

22. WccnenoBaHue sIBIEHUS IEKTPOMArHUTHOM MHIYKIUH.

23. OmnbiTel Papajes.

24. 3aBUCUMOCTb HAIIPABIECHUS HWHIYKIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HUKHOBCHUA.



25. DnexTporeHepaTop MNOCTOSHHOTO TOKA.
Jlabopamopmusie pabomst u onsimol.

1. OmnpITbl TO HAOMIOAEHUIO DJJICKTPU3ANMH TeN WHAYKIUEH U TpH
COTPUKOCHOBEHHUHU.

2. MUccnemoBanue JEHCTBHUSI DJIEKTPUYECKOTO TIONS HAa TIPOBOJHUKH U
JUDJICKTPUKHU.

3. CoOopka u nmpoBepka paboThl IEKTPUIECKOMN IEMH TOCTOSTHHOTO TOKA.

4. U3mepeHue U peryirpoBaHUe CUIIbI TOKA.

5. H3mepeHue u peryiupoBaHHE HAMPSIKCHUS.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MIYLIErO 4epe3 PE3UCTOp, OT
COTIPOTHUBIICHUS PE3UCTOPA M HATIPSHKEHUS HA PE3UCTOPE.

7.  OnbIThI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh ANEKTPUYECKOTO
COMPOTUBIICHUSI TPOBOJAHHKA OT €ro MJWHBI, IUIOMAAH TOMEPEUYHOTO CEYCHUS H
MaTepuaia.

8. Ilpomepka mpaBuia CIOXKEHUS HANPSHKEHUH TIPU TOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia A CUJBl TOKAa TMPHU MapalljIeIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Omnpenenenue pabOThI AJAECKTPUIESCKOTO TOKA, MAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH AJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. WccnenoBanue 3aBUCUMOCTHU CHJIBI TOKA, MAYIIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIIPSKEHUS Ha HEel.

13. Omnpenenenue KIIJ] HarpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJAECHCTBUS MMOCTOSIHHBIX MarHUTOB.

15. W3ydeHrne MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB TIPU UX 00bETMHEHUN
U pa3/ielIeHUH.

16. HccnenoBanue AEHCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbiThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBl  B3aUMOJACHCTBUA
KaTYIIKU C TOKOM M MarHWTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydenwue nelcTBUS MAarHUTHOTO IOJISl HA TIPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHuE U U3y4YE€HHE PAOOTHI DJIIEKTPOIBUTATEIS.

20. H3zmepenue KIIJ[ anexTpoaBUTraTenbHON yCTAHOBKHU.



21. OnpITbl MO UCCHEAOBAHUIO SIBJICHUS JJIEKTPOMATrHUTHON WMHIYKIIHMH:
UCCJIeI0BaHNE U3MEHEHUM 3HAUCHHS M HAPABJICHUS] HHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3zpnen 8. Mexanuveckue siBJICHHS.

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHNYECKOr0 JIBW)KEHMs. PaBHOMepHOe mnpsMOiIuHENHHoe JABWkeHue. HepaBHOMepHOE
NpsMOJIMHEWHOe JBHKEeHHE. CpelHssi U MIHOBEHHas CKOpPOCTh Tela NpPH HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonuHetHOe nBmKeHue. CBoOomHOE nageHue. OmbIThI
lanunes.

PaBHoMepHOE ABMkeHHE MO OkpyxkHOCTH. Ilepuon u yactora obpamenus. Jluneitnas u
yIJIOBas CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3axoH HerotoHa. Bropoii 3akon Herorona. Tperuii 3akoH Herorona. IIpuniun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHsI CKOJIBKEHHSI, CUJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOJHOTO MaJCHUS.
JBuxenue nminanet Bokpyr Connua. [lepsast kocmuueckas ckopocTb. HeBecoMocTh U neperpysKu.

PaBHOBecue matepuanbHOi TOUKH. AOGCOIIOTHO TBEPI0E Teo. PaBHOBecHE TBEPOTO Tea
C 3aKpEIUIEHHON OChIO BpallieHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. U3menenue umnyibea. UMiynbc cuiibl. 3aKOH COXpPAHEHHUS HMITYJIbCA.
PeaktnBHOE NBHKEHUE.

Mexanundeckas paboTra U MOIIHOCTh. PaboTra cun TsokecTd, ynpyroctd, TpeHus. CBsizb
SHepruu U paboTel. [loTeHIManbHas SHEpPrus TeNa, MOJIHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[loTenunanpHas sHEprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu.

1. HabnrogeHne MeXaHU4YECKOTO JBUKEHHS Tella OTHOCHTEIHHO Pa3HbIX Tel
OTCuéra.

2. CpaBHeHUE TyTeHl M TPACKTOPHM IBIKEHUS OJHOTO WU TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TN OTCYETA.

3. H3MepeHue CKOPOCTU U YCKOPEHUS IPSIMOJIMHEUHOIO IBUKEHUS.

4. MHccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOI'O ABH)KEHUS.



5. HaGmoneHue ABMKEHUS Tela MO OKPY>KHOCTH.

6. HaGmoneHne MeXaHUYEeCKHUX SBICHUH, POUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUH OTHOCHUTEIBHO KaOMHETa
buzukw.

7. 3aBUCHMMOCTb YCKOPEHMsI T€Ja OT Macchl Tejla M JEHCTBYIOIIEH Ha HETO
CUJIBI.

8. HaOmioneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEII.

9. H3meHeHue Beca Tefna MpU YCKOPEHHOM JABU)KEHUU.

10. Ilepenauya umiysbca IpU B3aUMOJICHCTBUY TEIL.

11. IlpeoGpa3oBaHus SHEPTHH IPU B3aUMOJICHCTBUHU TeIl.

12. CoxpaHeHue UMITyJIbca MPU HEYIPYrOM B3aUMOJCHCTBUH.

13. CoxpaHeHune UMITyJIbCca P aOCOIIOTHO YIIPYTOM B3aWMOICHCTBHH.

14. HaGmioeHue peakTUBHOTO JBU)KECHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTHU IPU CBOOOTHOM A/ ICHHH.

16. CoxpaHeHue MEXaHUYECKOM SHEPIUM MPU JBMKEHUU TeJia MoJ JeHCTBUEM
PYKHUHBIL.

Jlabopamopuwvie pabomovt u onvimel.

1. KoHcTpyupoBaHue TpakTa A pasroHa M JaJIbHEHIIEr0 paBHOMEPHOIO
JBUKEHMS IIapUKa UITU TEIEXKKH.

2. OmnpeneneHue CpemHEH CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHIKCHHS
IIapUKa 10 HAKJIIOHHOM TUIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHs Tejla NP PAaBHOYCKOPEHHOM JIBHJKEHUU 11O
HAKJIOHHOM TIOCKOCTH.

4. MHccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aIbHOUM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIU IPH PABHOYCKOPEHHOM JBUXKECHUU 0e€3
HA4aJIbHOM CKOPOCTH IIyTU OTHOCSITCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE
POMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccnemoBaHwe 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHMS.

7.  Omnpenencaue ko3 (HUIIMESHTA TPEHUS CKOJIBKCHHUS.

8.  OmnpexneneHue KECTKOCTU MPY>KUHBI.

9. Onmnpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JBHKCHHUHU TEJA T10

TOPU30HTAIILHON IIOBEPXHOCTH.



10. Ompenenenune paboOThl CWJIBI YINPYTOCTH MpH TOABEME Tpy3a cC
UCTIOJIb30BaHUEM HETIOIBIKHOTO U TIOABMKHOTO OJIOKOB.
11. M3ydeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEI.

KonebarenpHoe amxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHMIi: MEpHOJI, 4acToTa,
aMIMTyna. Marematudeckuil W NpYKUHHBIM  MasTHUKU. lIpeBpamieHue sHepruu Ipu
KoJe0aTeIbHOM JABM)KEHUU.

3aryxaromue konedanus. BoinyxaeHnsle konebanus. Pesonanc. MexaHnueckrue BOJHBL.
CaoiicTBa MexaHnuecKuX BOJIH. [IpononbHbie U nonepeyHbie BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa TOHA. OTpakenue 3Byka. UH(pa3ByKk u yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHWi Tenm MOA JACWCTBUEM CHIBI TSHKECTH M CHIIBI
YIOPYTOCTH.

2. HabGmonenue xonebaHuil rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaGmroneHue BhIHYKICHHBIX KOJICOAHHU U pE30HAHCA.

4. PacmpoctpaHeHne POJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HaGmoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHH pe30oHaHC.

Jlabopamopuwvie pabomot u onvimel.

1. Ompenenenre dYacToThl W TepuoAa KojeOaHUH MaTeMaTUYecKOro
MasiTHUKA.

2. OmpeneneHue 4aCTOThI U IEpUOAA KOJIeOaHU Py KMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCHMOCTH TepHOJIa KoJieOaHUH MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnemoBaHue 3aBUCUMOCTH MEPUOJIAa KOJICOAHHA IPYKUHHOTO MasTHHKA
OT Macchl rpy3a.

5. TlpoBepka HE3aBHCHMOCTH TIEpHOJa KOJeOaHUH Tpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OneITbl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh  TepHoAa  KoyeOaHuit
MPY>KWUHHOTO MAasITHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaCHHUS.

Pa3zpnen 10. DiaekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.



3J’ICKTpOMaFHI/ITHOC I10JI€C. 3H€KTpOMaFHI/ITHBI€ BoiHbI. CBolicTBa QJICKTPOMArHUTHBIX

BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. VICIIOnb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoaHOBEIE cBOWCTBa CBETA.
Jemoncmpayuu.
1. CaolicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie pabomot u onvimel.
1. H3ydeHue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIINBIO MOOHIBLHOTO
TenedoHa.
Pa3znen 11. CBeTOBbBIE AABJIEHUS.

queBa;I MOACIIb CBETA. Hctounuku cera. HpHMOHHHCﬁHOC pacpoCTpaHCHUEC CBCTA.

3aTMeHus COJ'IHI.[E[ u .HyHBI. OTpa)KCHI/Ie cBera. Ilnockoe 3€pKalo. 3aKkoH OTpAKCHUS CBCTA.

[Tpenomiienne cBeta. 3aKoH mpenoMieHus ceera. [lonHoe BHyTpeHHEEe OTpaKeHHE CBETa.

Hcnonn3o0BaHue MOIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xon naydeir B saumH3e. Ontmueckas cucrema ¢oToarnmapara, MHKPOCKOMAa M

Teneckona. ['1a3 kak onTuyueckas CUcTeMa. BJ'II/I30py1(OCTB " JAJIbHO30PKOCTD.

Pasnoxxenue 6enoro cBera B ciekTp. OnbiTel HptoToHA. CllO’KEHUE CTIEKTPATBHBIX IIBETOB.

Hucnepcus caera.

Hemoncmpayuu.
1. TlpsamonuHelHOE pacpOCTPAHEHHE CBETA.
OtpaxxeHue cBera.
[Torydenne n300pakeHHIA B THIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKajax.
[Ipenomnenue cBera.

OnThyecKknii CBETOBO/I.

2

3

4

5

6. Xopx nydeii B cobuparoleit InH3e.

7. X0 JIy4ed B paCCEUBAIOLIEH JIUH3E.
8. Ilomyuenune n300paKeHHI C ITOMOIIIBIO JTHH3.
9. Ilpunuun aedcTBus GoToannapaTa, MUKPOCKOIA U TEIECKONA.
10. Mogens raasza.

11. Pa3noxxeHue 6e10ro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBeTa MpH CI0KEHHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomot u onvimel.



1. HccrnenoBaHue 3aBUCUMOCTH yIJla OTPa)X€HUsI CBETOBOIO Jiyya OT YyIJa
naJICHuUS.

2. U3yueHue xapaKTepUCTHK N300pakeHUs MIpeIMETa B TNIOCKOM 3epKalie.

3. MHccnenoBaHue 3aBUCMMOCTH yria IPeIOMJIEHHUS] CBETOBOIO Jy4a OT yIJa
NaJeHUsl HA TPAHULIE «BO3TyX—CTEKIIO».

4. Tlomy4eHue n300paKeHUI ¢ TOMOIIHIO COOUPAFOIIEH JIMH3HI.

5. Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKOW CHIIBI COOMPAIOIIEH
JIUH3BL.

6. OnBITHI O Pa3I0XKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7.  OnbITHI IO BOCHPHUATHIO I[BETA MPEIAMETOB NMPH WX HAOIIOIECHUU Yepes3
L[BETOBBIE (DPUIIBTPHI.

Pa3znen 12. KBanToBbIe sIBICHUS.

OmnsiTel Pezepdopaa u mmanerapuast Mmoaenb aroma. Mogaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Aunbda, Oeta- m ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hykionnas mopens aromHoro sapa. W3orombel. PaanoaktuBHble mnpeBpameHusa. [lepuon
noJjiypacmnajaa aTOMHBIX sIZIEp.

SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsIIOBOTO M MaCCOBOT'0 YHUCEI. DHEPTHs CBSA3H
aTOMHBIX sifiep. CBsi3b MacChl ¥ DHEpruu. Peakunu cunTtesa u aeneHus saep. VcTouHnku sHeprun
CouHIia u 3B€E3]1.

SAnepnast sHepreTuka. JleicTBUs paAMOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTAaHU3MBI.

Jemoncmpayuu.

1. CrhekTpbl U3Ty4YEHHUS U TOTJIONICHUSI.

2. CnekTtpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Bogopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOMIUX U3ITYUEHUH.

6. Perucrpanus n3inydeHuss IpUPOAHBIX MUHEPAIOB U TPOITYKTOB.

Jlabopamopuwvie pabomot u onvimel.

1. HaOmroneHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHUS.

2. MHccnenoBaHue TpeKOB: U3MEPEHHUE SHEPTUU YACTHULIBI 10 TOPMO3ZHOMY ITyTH
(mo dororpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-000011AI0IIIHIT MOTYJIb.



[ToBTOpUTENEHO-0000IIAIONINI  MOAY b TNpEeAHAa3HAYeH Ul CHCTeMaTH3allud U
00001IeHUS IPEAMETHOTO COJIEPKAHHS U OTIBITA IS TEIFHOCTH, IPHOOPETEHHOTO NP U3YUYCHUN
BCETO Kypca (DM3MKH, a TakKe JJIsl IOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY TI0
(dbusuke 11 00yJaroIIUXCsl, BRIOPABIIUX ATOT YUYEOHBIH MPEIMET.

IIpy wu3y4eHMHM JAHHOTO MOJIYJS pPEATU3yITCd M CHCTEMAaTU3UPYIOTCS  BHIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
MeTanpeIMETHBIX TUIAHUPYEMBIX pPe3yJIbTaTOB O0y4deHHUs, (pOpMUPYETCs eCTeCTBEHHOHAYYHAS
IPaMOTHOCTh: OCBOCHHE HAyUYHBIX METOJIOB HCCIICOBAHMS SIBICHUN MPUPOABI U TEXHUKH,
OBJIaJICHNE YMEHUSIMU OOBSICHATH (PU3HUECKUE SBICHUS, TPUMEHSISI TOJTyYCHHBIC 3HAHMUSI, PEIIaTh
3aJa4u, B TOM YHCJIe KAUECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[TpuHIIMTIHATBEHO NEATEIbHOCTHBIN XapakTep JAaHHOTO pa3jielia peain3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BHIMOIHSIIOT 331aHNS, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJIYYCHHBIX 3HAHUN Paclo3HaBaTh U HAYUYHO OOBACHATH GU3UUYECKUE SIBICHUS
B OKpPY’Karoler MPUPOIE U MOBCEIHEBHOM KU3HU;

WCTIOJIF30BATh HAYYHBIE METOMBI MCCIIEOBAHUS (PH3MUECKUX SBJICHUN, B TOM YHCIC IS
MPOBEPKHU TUIIOTE3 U MOITYUYSHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh, HAay4YHBbIE OCHOBBI HamOoliee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HapUMep, NPAKTUIECKOTO HCIIOJIb30BAaHMS PA3IMYHBIX UCTOYHHKOB SHEPIHH Ha

OCHOBCE 3aKOHa NPECBpalICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUIOB SHCPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yyenne ¢u3nku Ha YpOBHE OCHOBHOTO 00Imiero oOpa3oBaHHs HaIpaBJICHO Ha
JTOCTHKEHHE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3yIbTATOB.
B pesynbrare w3ydeHwss (UMK HAa YpPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHHs Y
obyyaromierocs OyayT chOpMUPOBAHBI CISAYIOINE TUIYHOCTHBIE PE3YJIBTATHl B YACTH:

* 1) naTpHMOTHYECKOI0 BOCTIUTAHMS:

® - MpOSBJICHHME MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHHMCKOMN
¢du3nueckoil HayKH;

® - [IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;

® 2) rpa’kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - FOTOBHOCTHh K aKTHBHOMY y4YacCTHIO B OOCY>KIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATHUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JIOCTHKEHUH (DU3HKH;

® - OCO3HAHME BAXKHOCTU MOPAJIbHO-ITUUECKUX NPUHLHUIIOB B JAEATEIbHOCTU
YUYEHOTO;

® 3)3CTeTHYECKOr0 BOCIIUTAHMS:

® - BOCIPUATHE OSCTETUYECKHX KAdyeCTB (PHU3MUECKOM HayKH: €€ TapMOHMYHOTO
MIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HEeHHOCTH HAYYHOI'O NMO3HAHUSA:

® - OCO3HaHHE IIEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaXKHEHIIIEW COCTABIIAIOIIECH KYJIBTYPBI;

® - pa3BUTHE Hay4yHOH J10003HATENbHOCTH, HHTEpeca K HCCIIEeI0BaTEIbCKON
NeSITEIbHOCTH;

* 5) ¢popMupoBaHus KyJbTYPbI 3I0POBbSI H IMOIHOHAJILHOIO 0JIATOMOIYyYHs:

® - OCO3HaHME IICHHOCTH Oe3omacHoro o0pa3a JKHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BXHOCTH TpaBWJI O€301MacHOrO TOBEACHUS Ha TPAHCIOPTE, Ha
JIOporax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000pYI0BaHUEM B IOMAIIIHUX YCIOBHUSAX;

* - chopmMHupoBaHHOCTH HaBbIKA pedriekcun, MpU3HAHKE CBOETO MpaBa Ha OIINOKY U
TaKOT0 K€ MpaBa y APyTroro YeiaoBeKa;

® 6) TPY10BOI0 BOCHIUTAHUSA:

® - AKTHBHOE YydYacTH€ B pELICHUH NPAaKTHYECKUX 3agady (B paMKaX CEMbH,
o0pa3oBaTeNbHON OpraHu3alud, TOpoAa, Kpas) TEXHOJOTUYECKOM U  COIMAIBHOM

HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;



® - UHTEpEeC K MPAKTUIECKOMY H3yUeHUIO podeccuii, CBI3aHHBIX C PU3UKOM;

® 7)3K0JIOTHY€eCKOIr0 BOCIUTAHUSA:

® - OpUEHTAIMs HA MpUMEHEHNE PU3HMUECKUX 3HAHUH JIUTS PEIICHH 3a7a4 B 00J1acTH
OKPY’KAIOIICH CpeIbl, TUTAHUPOBAHKS MOCTYITKOB 1 OIICHKH WX BO3MOXKHBIX MOCIEACTBUMN JJIS
OKpPY’KaloIlIel cpespl;

® - OCO3HaHHWE TJIO0AIBHOTO XapakTepa 3KOJOTHYECKHX MpoOIeM M IMyTed HX
perieHus;

e 8)amantanuu K M3MEHSIIONIUMCS YCJIOBHSIM COIUAIbHOMN U PUPOITHOM Cpe/bl:

® - noTpeOHOCTHh BO B3aMMOJICHCTBUY MPH BHIMOJIHEHUH MCCIEAOBAHUN M TIPOEKTOB
(GU3HYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

® - [IOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pPe3 MPAKTUIECKYIO IEATEIIbHOCTb;

® - noTpeOHOCTh B ()OPMHPOBAHMHM HOBBIX 3HAHWM, B TOM 4ucje (OPMYyITHpPOBATH
UJCH, TIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;

® - oco3HaHHE Ne(UIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETCHTHOCTEH B 00JIacTH
¢buzuky;

® - [UIAHUPOBAHHWE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UUYCCKUX 3HAHUIA,

® - CTpeMJICHHE aHAJIM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHUCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;

® - OIICHKA CBOMX JICHCTBUM C yUETOM BIIMSIHUS Ha OKPYKAIOIIYIO CPEy, BOSMOXKHBIX

rI100aIBLHBIX TTOCIIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs IporpamMmbl IO (DU3MKE Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBanus y oOyuatomierocs OyayT c(hOpMHUpPOBaHbI MeTaNpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME I103HABAaTEJbHBIC YHHUBEpCAJIbHBIE Yy4YeOHbIE JEeHCTBUS, KOMMYHHUKATHBHBIC

YHHUBEpCAJIbHbIE YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIE YUeOHBIE IEHCTBHS.

ITo3HaBaTe/IbHBbIE yHHBepCAJIbHbIE Y4eOHbIe JelicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

b BBIABJITE MW XApPaKTCPU30BATh CYHICCTBCHHBLIC [IIPU3HAKH 00BEKTOB

(s1BIICHUI);



®  yCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK KIIACCU(UKAIIMKA, OCHOBAHUS IS
00001IeHUS 1 CPAaBHEHUS;
®  BBISBJISITH 3aKOHOMEPHOCTH U TTPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DaKTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCAUINXCA K (PU3NUECKUM SBIICHUSM;
®  BBIABSITH MPHUUYMHHO-CJIECICTBEHHBIC CBS3M TMPH W3YYCHHU (UBUUECKUX
SABJICHUM M TIPOIIECCOB, JeJaTh BBIBOJABI C HCIOJIB30BAHUEM JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh THIIOTE3BI O B3aMMOCBS3SIX (PU3MUECKHUX
BEJIMYUH;
®  CaMOCTOSTEIBHO BHIOMPATh CIIOCO0 pereHus yueOHoi pu3ndeckoit 3ajaun
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PELICHUS, BEIOOP Hanboee MoIXOASIIETO C yYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBrble uccienoBarehLCcKue AeHCTBHSA:
®  HCNOJB30BATh BOMPOCHI KAK UCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;
®  QIPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3HYEeCKUi HIKCIIEPUMEHT, HEOOJIBIIIOE UCClIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
®  OLEHMBATh HAa NPUMEHUMOCTh W  JIOCTOBEPHOCTh HMH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCJIEIOBAHMS WJIU SKCIIEPUMEHTA;
®  CaMOCTOSITEIBHO (POPMYJIHPOBATH 000OIICHNS M BBIBOJBI TI0 pe3yJbTaTaM
POBEAEHHOIO HAOJIO/IEHUS, OIBITA, UCCIIEIOBAHMS;
®  [POrHO3MPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE  (U3MUECKUX
MPOIECCOB, a TAK)KE BBIIBUTATh MPENONI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.
Pa6ora ¢ undopmanueii:
®  [PUMEHATH Pa3INYHbIE METObl, HHCTPYMEHTHI U 3allpOChl MPU MOUCKE U
otOope MHOpPMALMKM WM JAHHBIX C YYETOM MPEANIOKeHHOW yueOHOU (usmueckoi
3a/1a4u;
*  AHAIM3WPOBATh, CHCTEMATHU3UPOBATH W MHTECPIPETHPOBATh MH(DOPMAIIHIO
Pa3IUYHBIX BUJOB U (DOPM MpeacTaBICHUS;
®  CaMOCTOSITENIbHO BBIOMpATh ONTUMaNbHYIO (GOpMy MpeACcTaBICHUS
uHOpMAIlMM M WLIIOCTPUPOBATh pPEIIAeMbIe 3aJa4d HECIOXKHBIMH CXEMaMH,
JuarpaMmmamu, MHOM rpaukoil 1 ux KOMOMHAIUAMMU.
KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:
® B Xx0/€ OOCYXJeHHs y4ueOHOro maTepuana, pe3yjbTaToB JIaDOpaTOPHBIX

paboT 1 MPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00CY>KAaeMOi TEMbI U BHICKa3bIBATh



nacu, HaLCICHHBIC Ha pCH_ICHI/Ie 3aJa4yu Hu no;mepxcaHHe 6HaFO)KeJIaTeJIBHOCTI/I
OOIICHUS,

L4 COIIOCTABJIAATH CBOU CY)K)IeHI/ISI C CY)KJIGHI/IHMI/I ﬂpyrI/IX y‘-IaCTHI/IKOB
JMaiora, oOHapyKUBaTh Pa3InYKe U CXOACTBO MO3HUIIHIA;

®  BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

L4 Hy6JII/I'-IHO HpeI[CTaBJ'IHTB pCSyHBTaTBI BBIITOJIHECHHOI'O (bI/IBI/I‘-IeCKOI‘O OIIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TPOCKTA);

®  TIOHMMATh M UCIIOJI30BATh IPEUMYIIIECTBA KOMAHJHON M WHIMBHIyaIbHON
paboThI IPH PEIIeHUH KOHKPETHON (PU3NIECKOM MPOOIIEMBI;

L4 HpI/IHI/IMaTB ueimn COBMGCTHOﬁ ACATCIIbHOCTH, OpI‘aHI/ISOBBIBaTB ﬂeﬁCTBHH
mo e€ JOCTHKCHHIO: PACIPEACIATh pPOJH, OOCYXIaTh MPOIECCHl W PE3yJIbTaThl
COBMECTHOH paboThI, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

®  BBHINOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3ybTaTa Mo
CBOGMy HaHpaBJIeHI/IIO nu KOOpI[I/IHI/Ipyﬂ CBOH ﬂeﬁCTBHH C I[pyrI/IMI/I YJICHAMH KOMaH/bI,

¢  OIICHMBAaTh KAa4eCTBO CBOETO BKJIaJa B OONIMI TPOAYKT 1O KPHTEPHSM,

CaMOCTOATEIBHO C(bOpMy.]'IHpOBaHHI)IM Y4aCTHUKaMH BSaHMOHCﬁCTBHH.

Pel"yJ’[ﬂTHBHLIe YHUBEpPCAJbHbIC yqeﬁnble JeCcTBUA

Camoopranmsanus:
®  BBIABJIATH MPOOJIEMBI B KHU3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIIUX
JUIs peteHus: GU3NIeCKuX 3HaHUMH;
®  OpHUEHTHPOBATHCA B  PA3MUYHBIX [OJXOAAX MPHUHATHS  PEIICHUN
(MHOUBUYaIbHOE, IPUHATHE PELICHUS B TPYIIE, MPUHATUE PELICHUH MPyIIo);
®  CaMOCTOSITENIbHO COCTaBIISATh aJrOPUTM pelIeHus GU3NYECKON 3a7aun UIu
IUIaHa MCCIIeIOBAHUSA C YUYETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpeIaracMble BapUaHThI PEIICHUI;
®  nenaTh BIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
®  JaBaTh aJCKBATHYIO OLICHKY CUTYaIlMU U MpeAJiarath IjiaH e€ N3MEHEHUS;
®  OOBACHATHP NPUYMHBI  JIOCTHKEHUS  (HEJAOCTH)KEHHS) PE3yJIbTaTOB

NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;



®  BHOCHUTb KOPPEKTHBBHI B JIEATEIBHOCTH (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3NUECKOTr0 WCCIEeOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallMi, yCTAaHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

®  OILICHHMBATH COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUAM;

®  CTaBUTH ce0sl HA MECTO JAPYroro 4eJOBeKa B XOJI€ CIOpa MM TUCKYCCUU Ha
Hay4YHYI0 TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUSI U JIOTHKY JIPYroro;

®  [pu3HaBaTh CBOE MPaBO HAa OMIMOKY MPH pelIeHUH GU3NYECKUX 3a7ay UIU

B YTBCPIKACHHUAX HA HAYYHBIC TEMbI U TAKOC K€ IIPpaBO APYyroro.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy obyuenus B 7 Kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUYAIOLIUXCS YMEHUH:

®  HCIONB30BaTh MOHATHA:  (PU3MUECKHE M  XUMHYECKHE  SIBJICHHUA,
Ha0JII0/IeHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHUIIBI (PU3MUECKUX BEJIUYHH, aTOM,
MOJIEKyJla, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpIOE, >KUIKOE, Tra3zo00pazHoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEpHOE, NpSMOJIMHEHHOE),
TPaeKTOpHUs, paBHOACUCTByIOWas cuiua, nedopmanus (ynpyras, IUTaCTHUECKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IbI;

®  pasnuuath sBIeHUS (IUd@y3us, TEIIOBOE IBIKEHHUE YACTHIl BEIIECTBA,
pPaBHOMEPHOE JBMKCHHME, HEPABHOMEPHOE ABM)KEHUE, MHEPLUS, B3aUMOAECUCTBUE TEIl,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBIO BpallEHHs, Neperadya JaBJICHUS
TBEPABIMU TeJIaMH, KMJIKOCTSIMU U Ta3aMH, aTMOC(QEpHOE JaBJIEHUE, IJIABaHUE Tell,
MpEeBpalIeHNs] MEXaHUYECKOW YHEPTUH) MO OMUCAHUIO UX XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

®  pacrmo3HaBaThb TPOSIBICHHE M3YYCHHBIX (U3NYECKUX SBICHUH B
OKpY’aroIleM MHUpPE, B TOM 4Kciie (PU3HUECKUE SIBJICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS
C Pa3JIMYHBIMU CKOPOCTSIMHU B KUBOM M HEXUBOU MpUpOE, NEHCTBUE CHUIIBI TPEHUS B
IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EpPHOTO AaBICHHS HA KUBOW OpraHu3M, MIaBaHUe
pBIO, ppIYAry B TeJe YeJI0BEKa, IPU TOM MIEPEBOANUTH NPAKTUUECKYIO 33a]]auy B yueOHyI0,
BBIJIETISITh CYLIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUM;

®  ONHCHIBATh U3yYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SBIICHUS, UCTIOIb3YS
dbuznyeckue BeNUYUHBI (Macca, 00BbEM, IIIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb,

CpeaHAsA CKOPOCTh, CUJIa YHPYTIOCTH, CHJIa TSAXKCCTU, BEC TCJIA, CUJIa TPCHUS, NABJICHUC



(TBEpIOro Tema, KHAKOCTH, raza), BBITAJIKMBAIONIAs CHIJIA, MEXaHWYecKas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT TIOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KHHETHYECKass M TIOTCHIIMAJIbHASI DHEPTrHs), IPH OMHUCAHUH TPABUIHHO
TPAKTOBAaTh (PUINYECKUI CMBICI HCTIOIB3yEMbIX BEIUYUH, X 0003HAYCHHSI U €ITUHUIIBI
(GU3NYECKUX BEIMYUH, HAXOAUTHh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YUCHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEITHYNH,

®  XapakTepu3oBaTh CBOICTBa Tel, (U3WYECKUE SIBICHUS U TPOIECCHI,
HCTIONB3YS IIPaBUIIa CIIOKEHUS CUJI (B0 OJTHOM MpsIMOit ), 3aKoH ['yka, 3akoH [Tackans,
3aKOH ApxuMmena, MpaBUIIO paBHOBecus pblyara (0JI0Ka), «30J0TO€ TMPABHUIION
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHHUYECKON SHEpruH, MPU STOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alIMCHIBATh €T0 MaTEMaTHUECKOE BhIpaXKEHHE;

®  00BsCHATH (pU3MUECKHE SBICHUS, IPOIECCHl M CBOMCTBA TEIl, B TOM YHCIIE
M B KOHTEKCTE CHUTyallUid MPAaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BbISBIATH
MPUYMHHO-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoit Ha 1-2 M3y4YEHHBIX CBOMCTBA (PM3MUECKUX SBICHHH, PU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

®  pemarth pacy€THble 3a7auu B 1—2 JCHCTBUSA, HCHOJB3YS 3aKOHBI H
(bopMyIibl, CBSI3bIBAIONINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4i
3alKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (U3UYECKHE BEIUYUHBI B (OPMYIBI U
MPOBOAMUTH PAcU€Thl, HAXOJAUTh CIPABOYHBIC JaHHBIC, HEOOXOIMMBIC IJI PEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYSHHON (hPU3NYECKON BEIIMUHUHBI,

®  pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH ITOMOIIN
¢uznyecKux METOJOB, B OMNHCAHUM HCCIEAOBAaHUS BBIICIATH IPOBEPIEMOE
penonoKeHre (TUIoTe3y), pa3indaTh U UHTEPIPETUPOBATH MOTYyUEHHBIH pe3ynbTar,
HAXOAWTh OMIMOKH B XOJI€ OIBITA, ACJIATh BBIBOJIBI IO €T0 PE3yJIbTaTaM;

®  TPOBOAWTH OMNBITBI TIO HAOMIOACHUIO (PUINYCCKUX SBICHUH WU
(bU3HYECKUX CBOKMCTB Tel: (OPMYIHUPOBATH MPOBEPSIEMbIC MPEANOI0KEHHUS, COOUpaATh
YCTaHOBKY U3 TMPEVIOKEHHOTO O00OpyAOBaHHWSA, 3alHChIBAaTh XOJ OIbITa H
(GbopMyIUpPOBaTh BEIBOJIBI;

®  BBINOJHATH MPSIMBIE H3MEPEHHSI PACCTOSHMS, BPEMEHHU, MAacCChl Tela,
00BEMa, CUITBI M TEMIIEPATYPhI C UCTIOIH30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3aMMChIBaTh MOKa3aHUsi MPHOOPOB € yu&TOM 3aJaHHON aOCONIOTHOW MOTPEIIHOCTH

U3MEPEHUN;



®  [POBOAUTH HCCIICOBAHUE 3aBUCUMOCTH OHOHN (PM3NYECKON BEIMYMHBI OT
JPYrof C HCIOJB30BaHWEM IMPAMBIX H3MEPEHUM (3aBUCHMOCTH IIyTH PaBHOMEPHO
JBUKYLIETOCS Tela OT BPEMEHHU JIBMIKEHUS TeJla, CHIIBI TPEHMsSI CKOJIbKEHUSI OT Beca
Tesa, KadyecTBa OOpabOTKU MOBEPXHOCTEM Tel M HE3aBUCHUMOCTHU CWJIbI TPEHHS OT
IUIOIIAN CONPUKOCHOBEHUS TEJ, CWUJIbl YNPYrOCTH OT YIJIUMHEHMS MPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOW YaCTH Tela M OT IUIOTHOCTH
KUJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT ITyOMHBI, HA KOTOPYIO MOTPYKEHO
TEJI0, YCIIOBUH IJIaBaHUs TeJl, yCIOBUM paBHOBECHUS pblyara U OJIOKOB), yUaCTBOBATh B
IUIAHUPOBAaHUM Y4eOHOro HCCIENI0BaHMs, COOMpaThb YCTAHOBKY U  BBINOJHATH
U3MEpPEHUs, Cenys MpeIOKEHHOMY IIIaHy, (PUKCHPOBATh pe3yJIbTaThl MOIY4YeHHOU
3aBUCUMOCTH (PU3MUECKHUX BEIMYHMH B BUJIE IPEAJIOKEHHBIX TaOIuIl ¥ TpauKOB, 1e1aTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIE0BaHMS;

®  [POBOAUTH KOCBEHHBbIE M3MEpPEeHHA (U3NUECKUX BEIMYUH (TUIOTHOCTH
BELIECTBA KUIKOCTU U TBEPIOrO TEJa, CUJIa TPEHUS CKOJIbKEHUS, IaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJA, JEHCTBYIOLIAs Ha MOTPYKEHHOE B KHUJAKOCTh TeJoO,
K03(ppULMEHT MONEe3HOro AEMCTBUSA MPOCTBIX MEXAHHM3MOB), CIEAys IMpPEI0KEHHON
MHCTPYKLMU: IPU BBIMOJIHEHUN U3MEPEHHI cOOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUEHUE UCKOMOM BEJIMUUHBI;

*  coOxroaarh nmpaBuja TEXHUKHU 0€30IaCHOCTHU MpH padoTe ¢ 1a00paTopHbIM
000opyI0BaHUEM;

®  yKa3bIBaTh NPUHUUIMBI JEHCTBHS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHl, TEPMOMETp, JAMHAMOMETp, COOOINAIOIIMECs COCyAbl, OapoMeTp, phblyar,
TIOJIBVOKHBINA M HETIOJIBMIKHBIH OJIOK, HAKIIOHHAS TIOCKOCTB;

®  XapakTepu30BaThb IPHUHLUIBI JEHCTBUA M3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha MX ONHMCaHUS (B TOM YHCIE: MOJIIUITHHUKH,
YCTPOKCTBO BOJOIIPOBO/IA, TUAPABINYECKHM IIPECC, MAHOMETP, BBICOTOMED, IIOPIIHEBOMI
HAacOC, apeoMeTp), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUM W
HeoOXoauMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

®  [PUBOJUTH TNpuUMepbl  (HAXOAUTH  HHGPOpPMALMIO O  IpUMepax)
NPAaKTUYECKOTO HCIOJb30BAHUS (PU3MYECKUX 3HAHUN B TOBCEJIHEBHOW >KU3HU IS
oOecrieyeHns 0€30IaCHOCTH TpPH OOpalmIeHHH ¢ TNPUOOpaMU W TEXHUYECKUMU
YCTPONCTBAMM, COXPAaHEHHUs 37J0POBbS U COOJIIOICHHUSI HOPM 9KOJIOTMYECKOT0 IIOBEACHUS

B OKpYKarolliei cpene;



. OCYWIECTBIATH OTOOpP HCTOYHMKOB uHpopmanuu B HHTepHere B
COOTBCTCTBUH C 3aJaHHBIM IMOUCKOBBIM 3allpOCOM, Ha OCHOBC HMCIOIIUXCA 3HAHUU U
HYTéM CpaBHCHHA pa3JINYHBbIX HCTOYHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO, KOTOpas sABJIACTCA
NPOTHBOPEYMBOMN HITH MOXKET OBITh HEJIOCTOBEPHOIA;

®  WUCHOJB30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (PUINIECKOTO COJICpKAHUS, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WUuTepHer, BiageTh NpuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHuUs
UH(OPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

®  co3maBaTh COOCTBEHHBIC KpaTKHE MUCHhMEHHBIC M YCTHBIE COOOIICHHUs Ha
OCHOBE 2—3 HWCTOYHHMKOB HH(pOpManuu (PU3UYECKOTO COJNEpKAHHUA, B TOM YHUCIE
nyOJIMYHO JIeaTh KpaTKHE COOOMIEHUS O pe3yabTaTax IPOCKTOB WM YYeOHBIX
UCCIICIOBAHMIA, TIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHSATUIHBIN ammapat
Kypca (PU3UKH, COMPOBOXK/IATH BHICTYIUICHUE TTPE3CHTAIINEH;

®  [pU BBHINOJIHEHUH YYEOHBIX HPOEKTOB M HCCIEIOBAHUI paclpeneniTh
00s13aHHOCTH B Tpynme€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3agadaMH, CICIHUTH 3a
BBIIIOJIHEHHEM IUIaHA JICHCTBHI, aJICKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAlI B
JEeSTENIbHOCTh TPYIIbI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX.

K xoniry obydyenusi B 8 kjacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIONITUXCS YMEHHI:

®  UCHONB30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBXKEHUE
ATOMOB U MOIJICKYJI, arp€raTHbIC COCTOAHHA BCIICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHBIC
TeJla, HACBIIMICHHbIA W HEHACBIIIEHHBIA Map, BJIAXHOCTh BO3/yXa, TEMIEpaTypa,
BHYTPCHHSISI DHEPIHs, TEIUIOBOW IBUTATeNlb, JJIEMEHTAPHBIA SJCKTPUYCCKUN 3apsi,
IEKTPUUECKOE TI0JIC, IPOBOJTHUKH U JUAICKTPUKH, TOCTOSIHHBIA AJIEKTPUYECKUH TOK,
MarHMTHOE MOJIE;

®  pa3nuyaTh SABJICHUS (TEIJIOBOE PACHIMPEHHME M C)KaTHe, TEIUIoNepenaya,
TETUTIOBOE paBHOBECHE, CMAaUMBaHUE, KaMIUISIPHBIC SIBIICHUS, UCTIApCHHUE, KOHICHCAITHS,
IUIaBJICHUE,  KpUCcTauu3anus  (OTBEpJCBaHME),  KUICHUE,  TeIUlonepenayda
(TerIoNPOBOHOCTh, KOHBEKIUS, W3IyYEHHUE), DJIEKTPU3allMs TEJ, B3aUMOJICHCTBUE
3apsI0B, JACUCTBHS JICKTPUYCCKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE
MarHuTOB, JCWCTBHE MAarHUTHOTO IIOJII HA TMPOBOJAHHUK C TOKOM, DJIEKTPOMAarHUTHas
UHIYKIMS) 10 ONMCAHWUI0 HMX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBICHUE;



. pacro3HaBaTh IPOSABICHHE W3YYEHHBIX (U3MYECKUX SBICHUH B
OKpYyJKaroumeM MHpe, B TOM YHUCIIC (bHSI/I‘ICCKI/Ie SABJICHUA B MPHUPOAC: MOBEPXHOCTHOC
HaTSAXKCHUC W KAIMWJIAPHBIE ABJICHHA B IPUPOJAC, KPUCTAJIBI B MPUPOAC, U3JITYUCHUC
ConHia, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES,
CHETa, DJIEKTPUYECKHE SBIECHUS B aTMmoc(epe, AIEKTPUUYECTBO KHUBBIX OPraHU3MOB,
MarHUTHOE T0JIe 3eMJIH, Apei() MOITFOCOB, POJIh MATHUTHOTO ITOJIS JJIs )KH3HU Ha 3eMie,
MOJIAPHOC CUAHUEC, IIPU 3TOM IEPCBOAUTH NPAKTUICCKYIO 3a1a4y B yqe6Hy}0, BBIJACIATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABIICHUM;

®  OMHCHIBATH U3YyYCHHBIE CBOWCTBA TN U (DU3MUECKUE SBICHUS, UCTIOIB3YS
¢u3uUeckue BETUYMHBI (TEMIEepaTypa, BHYTPEHHsSI SHEpPIus, KOJMYECTBO TEIUIOTHI,
yJenbHas TEeIJIOEMKOCTh BEIIECTBA, y/eibHasl TEIIOTa IUIABJICHUS, yAeIbHas TEIIoTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEMCTBUSI TEIJIOBOM MAILIMHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO31yXa, JIEKTPUUYECKHUI
3apsi/l, CUIa TOKA, 3JIEKTPUUECKOE HAIIPSHKEHNE, COIPOTUBIIEHNE IPOBOIHUKA, YAEIBHOE
COTIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), IPU ONKUCAHUU
MPAaBUJIBHO TPAKTOBaTh (PM3MUYECKUN CMBICI UCHOJIb3YEMbIX BEIMYWH, 0003HAUCHUS U
eAVHUIIBI (PU3NYECKUX BEINUYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIaHHYIO
¢U3NUeCKyl0 BENUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpPapUKH H3YUECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

®  XapakTepHu3oBaTh CBOICTBa Tel, (QU3NYECKHE SBIECHUS U TPOIECCHI,
UCIIOJIb3ysl OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJSIPHO-KUHETUYECKOH TEOpUU CTPOEHUS
BEILIECTBA, MPUHLHUI CYNEPHNO3ULUU TMOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COoXpaHeHHUs 3apsia, 3akoH Oma nans ywacTka nenu, 3akoH Jxoymns—JleHua, 3akoH
COXpaHEHUs OJHEpPruH, NpPU OSTOM JaBaThb CJIOBECHYIO (QOPMYIUPOBKY 3aKOHa U
3aMMChIBATh €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

hd OG'LHCHHTL (I)I/ISI/I‘-IGCKI/IQ mponeccoel U CBOMCTBa TCJI, B TOM 4YHCIC U B
KOHTCKCTEC CI/ITyaHI/Iﬁ MPAKTUKOOPHUCHTHUPOBAHHOI'O XapakTepa: BBISABJISATH
MPUYUHHOCIIEICTBEHHbIE CBS3M, CTPOUTh OOBACHEHHE M3 1—2 JOTMYECKUX IIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEM;

. pemaTth pacu€THbIe 3amaud B 2-3 JCHCTBHUA, HCHOJB3YS 3aKOHBI H
dbopMyIibl, CBsI3bIBaIONINE (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4i

3aIIMCbIBATh KPAaTKOC YCJIOBHUC, BBIABJIATH HCAOCTATOK NAHHBIX JISI PCHICHUS 3adavH,



BBIOMpATh 3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE AJIs €€ PEIICHHUs, IPOBOAUTH PACYETHI U
CpaBHHBAThH IMOYICHHOE 3HAUCHHE (DU3MUECKON BEIIMUUHBI C U3BECTHBIMH JJAHHBIMU;

®  pacro3HaBaTh TMPOOJEMBI, KOTOpPhIE MOXXHO pEHIUTh TPU TTOMOIIH
bu3NYeCKUX METO/0B, UCMOJb3Yys OMUCAHUE HMCCIEAOBaHUS, BBIIEIATH MPOBEPIEMOE
MPEANOJI0KEeHHE, OLEHUBATh NPaBUIBHOCTh MOPSAJIKA MPOBEACHHS HUCCIEIOBAHMUS,
JienaTh BbIBOJIBL;

®  [POBOAWTH OMNBITBI 1O HAOMIOACHHIO (U3UYECKUX SIBICHUN  WIH
buznyecKux CBOMCTB Tel (KanmWUISIpHBIE SIBJICHMSI, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH TpoIlecca OCTBIBAHWS W HArpeBaHUs TMpU
M3JIyYEHUH OT LIBETA U3JIydarolel (IorIoaollel) MOBEpXHOCTH, CKOPOCTh UCTIApEHUS
BOJIbI OT TEMIEPATYPHI KUAKOCTH W TUIOMIAAN €€ MOBEPXHOCTHU, dIEKTPU3AIUSI TEN U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, AEHCTBUS MAarHUTHOIO MOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTA, CBOWCTBA 3JIEKTPOJABUTATEIIS
MOCTOSTHHOTO TOKAa): (OpMyJIHUpOBaThH NPOBEPAEMBbIC MPEANOIOKECHUS, COOMpPAThH
YCTaHOBKY M3 TPEUIOKEHHOTO O0OpYy/IOBaHHUS, OMNHUCHIBATH XOJA ONbITA H
¢dbopMyIHUpOBaTh BHIBOJIBI;

®  BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CWJIBl TOKa, HAMPsDKEHUS C MCIOJB30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U
TAaTYUKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATh pE3YyJbTaThl H3MEPEHHH € Yy4&TOM
3a/IaHHOM a0COTIOTHOM MOTPEIIHOCTH;

®  TPOBOAWUTH KCCIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHHBI OT
JIPYrol C WCIOJb30BAHUEM TPSMBIX HM3MEPEHUN (3aBUCHMOCTH COIMPOTHUBIICHHS
IPOBOJHMKA OT €ro JJIWHBL, IUJIOIAAM TOMNEPEeYHOr0 CEYEeHUS U YIEIBbHOTO
COTPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIEro 4epe3 MPOBOJHHUK, OT
HaIpsKEHUsT Ha MPOBOJAHUKE, MCCIIEIOBAHUE IOCJIEI0BATEILHOTO M IMApauIeIbHOTO
COCIMHCHHUI TPOBOJIHUKOB): TUIAHUPOBATH HCCIIEJIOBAHHME, COOMpaTh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHHUS, CIEAysl NMPEAJIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3YJbTaThl
MOJTy4YEeHHOM 3aBUCUMOCTH B BUI€ TaOIHI] U TPaUKOB, JeNIaTh BBIBOBI 10 pe3yIbTaTaM
UCCJICI0BAHMS;

®  TPOBOAWTH KOCBEHHBIC W3MEpEHUs (U3MYSCKUX BEIWYWH (yaeiabHas
TEIUIOEMKOCTh  BEIIECTBA, CONPOTHUBIEHUE MPOBOJHUKA, pPabOTa H MOIIHOCTb
ANEKTPUYECKOTO TOKAa): IUIAHUPOBATh H3MEPEHUs, COOMpaTh IKCHEPUMEHTATbHYIO

YCTaHOBKY, CICAYyA HpGIlHO)KGHHOﬁ HUHCTPYKIMU, U BBIYHUCIATD 3HAYCHUC BCIIMUUHBI;



®  cobmoaarh MpaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1abopaTOpHbIM
000pyI0BaHUEM;

®  XapaKTepHW30BaTh MPHHIMUIBI JIEHCTBHA M3YyYSHHBIX TNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB ¢ OMOPOIl HA UX ONMUCAHUA (B TOM YHCIIE: CHCTEMa OTOIICHUs
JIOMOB, TUTPOMETD, TapoBasi TypOMHA, aMIIEPMETP, BOJITMETP, CUETUHK AIIEKTPUUECKON
DHEPTUH, DIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPHOOPHI
(puMepBl), SJICKTPUYECKHAE MPEIOXPAHUTETH, OSJICKTPOMArHHUT, AIIEKTPOABHTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAaHUS O CBOMCTBAax (U3MUYECKUX SBIEHUN U
HEeo0XoIuMble (PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIILHBIC
npruOOpPHI MO0 CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, IBUTaTENIb BHYTPEHHETO CrOpaHMs, JIEKTPOCKOI, peocTar),
COCTaBJIATh CXEMBbI JJICKTPUYECKUX IeNeld ¢ IMOCIeN0BaTEeIbHBIM U HapajielIbHbIM
COCMHEHUEM  D3JIEMEHTOB,  pa3jii4yas  yCIOBHBbIE  OOO3HAYCHHS  DIIEMEHTOB
3JIEKTPUYECKUX LIETICH;

®  [pUBOJUTH INpuUMepbl  (HAXOAUTh  HHGPOpPMAIMIO O  IpUMepax)
NPaKTUYECKOI0 HCHOJIb30BAHUS (PU3MYECKUX 3HAHUN B IOBCEIHEBHOW >KU3HU IJIs
oOecrieyeHnss 0€30MaCHOCTH MpPH OOpalIeHWH ¢ TNpUOOpaMU W  TEXHUYECKHMHU
YCTPOHCTBAMHM, COXPAaHEHHS 3JI0POBBS U COOITIOICHHSI HOPM SKOJIOTHIECKOTO TIOBEICHUS
B OKpY’KarolIeH cpeae;

®  OCYHIECTBIATh IMOMCK HH(pOpMalMU (U3NYECKOTO COJEpKAaHUSA B
WnuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAHUN W MyTEM CpPaBHEHUS OMOJHHUTEIBHBIX
MCTOYHUKOB BBIIEISATH HH)OPMAINIO, KOTOpas SABISETCS MPOTHBOPEYHBOI MIIM MOXKET
OBITH HEJTOCTOBEPHOM;

®  HCIOJB30BaTh MPH BBINOJHEHUH Y4EOHBIX 3alaHMM Hay4HO-IOIMYJISPHYIO
auTepatypy (puU3MUEcKoro colep)KaHHs, CHpPABOYHBIE MaTepHalbl, PECypChl CETH
WntepHer, Biagerp mnpuéMaMyd KOHCHEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs
nH(}OpMAIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

®  co3aaBaTh COOCTBEHHBbIE IMUCHMEHHBIE M KpaTKHE YCTHBIE COOOLICHHS,
000011as1 “H(MOPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COACPIKaHUs, B TOM
grciae MyOJIMYHO MPEACTABIATh PE3YJbTaThl MPOEKTHOW WIIM HCCIEI0BATEIbCKON
JESITEIbHOCTH, NIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3yYEHHBIN NMOHATUIHBIN amnmapar

Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe'&‘»eHTaL{Heﬁ;



®  [OpdU BBINIOJHEHUU YUYEOHBIX TPOCKTOB M HCCIECNOBAHUN (UBUUECKUX
MPOIIECCOB pacCHpeIesATh 00sS3aHHOCTU B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU
3aJa4yaMy, CJIEIWTh 3a BBINOJHEHUEM IUIaHA JEUCTBUA M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIaJ B AESITENBLHOCTb TPYIIBI, BHICTPAaUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MIPOSBIISiA TOTOBHOCT Pa3pemiaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 kjacce mpeaMeTHBIE Pe3yJbTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIONITUXCS YMECHHI:

®  HCNOJB30BATh IOHATHS: CHCTEMa OTCU€Ta, MaTepuajibHas TOYKa,
TPACKTOPHS, OTHOCHUTEIHHOCTh MEXAaHHYECKOTO IBWKEHHs, Aedopmarus (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3Ku, LEHTP TAKECTH, ADCOITIOTHO TBEPIOE TENO, LIEHTP TAKECTH TBEPAOIO Tea,
paBHOBECHE, MEXaHUYECKHE KoyieOaHUs M BOJHBI, 3BYK, MHPPA3BYK M YJIbTPA3BYK,
ANIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMATrHUTHBIX BOJH, CBET, OIU30PYKOCTh H
JATBHO30PKOCTh, CIIEKTPHl HCITyCKaHWUS M TOTJOIICHHs, anbda, Oera- W ramma-
W3JIYYEHHS], U30TOIIbI, IAEPHAs SHEPTreTUKA;

®  pa3nuyaTh SIBICHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBUKEHHE, CBOOOTHOE MaJieHUE Tel,
PaBHOMEPHOE JIBUKEHUE IO OKPY>KHOCTH, B3aUMOJIECTBUE TEN, PEAKTUBHOE JIBUKEHHUE,
KoJiebaTenbHOe JBMKEHUE (3aTyXarolle W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXEHUE 3ByKa, NPSIMOJMHEWHOE paclpOCTPaHECHHUE,
OTpaXEHUE U MPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0emoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPAIBbHBIX I[BETOB, AHCIIEPCHUS CBETA,
€CTECTBEHHAs] PaJIMOAKTHBHOCTh, BOSHHUKHOBEHHE JIMHEWUYATOTO CIIEKTpa M3TyUCHHUS )
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOe (PU3UYECKOE SIBICHUE;

®  pacrmo3HaBaTh MPOSIBJICHHE W3yYEHHBIX (DU3MYECKHX SIBICHUUA B
OKpY’KaroIieM Mupe (B TOM uncie pu3ndeckue siBJICHUS B TPUPOJIE: IPUITUBBI U OTJIMBHI,
JIBHKeHHE M1aHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JIBM)KEHHE JKUBBIX OPTaHU3MOB,
BOCIIPUSTUE 3BYKOB )KMBOTHBIMH, 36MJIETPSACEHHE, CECMUUECKUE BOJIHBI, IlyHAMHU, 3XO,
[[BETA TeJ, ONTUYECKHUE SIBICHUS B MPHUPOJC, OMOIOTHYECKOEe ACWCTBHUE BUIUMOTO,
YIBTPapUOIETOBOIO M PEHTTEHOBCKOTO HM3JIYYCHHW, €CTECTBEHHBIM PaJMOAKTUBHBIN
¢doH, KOCMHYECKHE JIy4H, PaJUOAKTHBHOE H3IyYEHHE NPUPOJIHBIX MHHEPAJIOB,

JeUCTBUE paaruOaKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha OpraHu3m ‘ICHOBeKa), IIpH 3TOM IICPCBOANTH



NPaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(GU3NUECKUX SIBICHUIA;

®  ONHCHIBATh U3yYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SBIICHUS, UCTIOIb3YS
¢du3nueckre BeIUYMHBI (CPEeIHSAS U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, MEpPEMEIIECHNE, yTh, YIJIOBas CKOPOCTh, CHJIA TPEHHUs, CHIIa
yIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ta/IeHHs, BEC Tella, UMITYJIbC Teja,
UMIYJbC CHJIbI, MEXaHW4eckass paboTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPTUs Tela,
HOJHATOTO HaJ IMOBEPXHOCTBIO 3€MJIM, NOTEHIMAJIbHAs 3HEPrUsl CXKaToi NPy KUHBI,
KWHETHYECKasi SHePIHs, MOJIHAsl MeXaHUUYEeCKasi SHEPIHsl, IEpUO/] U 4acTOTa KojaeOaHHid,
JUIMHAa BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHAa, CKOpPOCTb CBETa, IIOKAa3aTellb
IPEOMJICHUSI Cpenbl), NMPU OMHMCAHUU TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCIMOJIb3YEMBbIX BEIMYUH, 0003HAYEHUS M €AMHUILBl (PU3MUECKUX BEJINYMH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOLIME JAHHYIO (PM3MUECKYIO BEUYMHY C APYTMMH BEIMYUHAMHU,
CTPOUTH TPAPUKH U3YUCHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIHUYHH;

®  XapakTepu3oBaTb CBOIICTBa Tel, (U3WYECKUE SIBIEHUS U TPOIECCHI,
UCNONb3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHPHOIO TATOTEHHUS, MNPUHLIMII
CYNEpHO3ULMKU CWI, IPUHLMII OTHOCHUTENbHOCTH ['anmunes, 3akoHsl HbroTOHA, 3aKOH
COXPaHEHHUS UMILYJIbCA, 3AKOHbBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUS
3apsI0BOIO U MacCOBOTO YHCEN MPH SACPHBIX PEaKUsiX, P TOM J1aBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPA)KEHUE;

®  00BACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA Tel, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaluil MpaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX 1IAar0B C ONOPOH Ha 2—3
U3yYEHHBIX CBOMCTBA  (PM3MYECKUX  SBICHHUH, (PU3MUECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

®  pemaTh pacu€THBIE 3a7auu (ONMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCTIONB3Ysl 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE (DU3UYECKHE BEIMYMHBL: Ha OCHOBE
aHaJM3a yCJIOBMsI 3aJ]auyl 3alUChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIONIUE WIN
U30BITOYHBIC JITAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE I PELICHH,
IPOBOAMTH PAcU€Thl U OLEHUBATh PEATMCTUYHOCTb IOJYYEHHOIO 3HAYEHUs
(U3HYECKON BEITMYUHBIL;

®  pacrno3HaBaTb MpPOOJIEMBI, KOTOPbIE MOYKHO pPELUTh IPU MOMOIIU

(1)I/I3I/I‘IGCKI/IX MCTOJ0B, HCIIOJNb3yd OIMMNCAHUC HCCICOAOBAHM:A, BBIACIATH IIPOBCPACMOC



MPEONI0KEHNE, OIICHWBATh MPABUWJIBHOCTh TOPSAKA MPOBEACHHUS MCCIEIOBAHMUS,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOACHUN U OTIBITOB;

®  TPOBOAWTH OMNBITBI TIO HAOMIOJACHUIO (PU3NYCCKUX SBICHUH WU
duznyeckux CBOMCTB Ted (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
SHEPTUH, 3aBUCUMOCTH TIEpHOa KoJeOaHUI MPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a
KECTKOCTH TPYXKUHBI M HE3aBUCHUMOCTh OT AaMIUIMTYABl MAaJlbIX KOJICOaHHH,
NpSIMOJIMHEMHOE pPAclpoCTpaHEHHE CBETa, pa3jiokeHHe OeIoro cBeTa B CIEKTp,
U3y4YeHHE CBOMCTB U300pa)KEHUS B INIOCKOM 3€pKaJie ¥ CBOMCTB H300pakeHUs MpeAMeTa
B coOMparoleil TuH3e, HaOII0IeHNE CIIONIHBIX U TMHEHYAThIX CIIEKTPOB U3IIYUCHUS):
CaMOCTOSITENIFHO COOHMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 000pynoBaHus,
OITMCHIBATH XOJI OTBITA M €T0 PE3YJIbTAThI, (HOPMYJIHPOBATH BHIBOJIHI;

®  [POBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX HU3MEPEHUMU, OMpenesis
CpelHee 3HaueHHe Hu3MepseMoil Benu4yMHbI ((OKYCHOE pacCcTOsHHE coOHparomien
JH3bI), 000CHOBBIBAThH BBIOOP CIIOC00a M3MEpPEHUS (M3MEPUTEIBHOTO TPHOOopa);

®  [POBOAMUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUH (3aBUCUMOCTh IIYTH OT BpPEMEHU Mpu
PaBHOYCKOPEHHOM JBW)XKCHMHM 0€3 HauyalbHOW CKOPOCTH, TNIEpUOAa KOJeOaHMi
MaTEMaTHYECKOTO MAsITHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTiia OTPaXXCHHs CBETa OT
yIia MajieHusl U yria MpeJIoOMIICHUs OT yIJia MaJieHus): IJIaHUpOBaTh HCCIEJOBaHUE,
CaMOCTOSITENILHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pe3yJbTaThl MOTYYECHHOU
3aBUCHUMOCTH (PU3MUECKHX BEIWYHH B BHUJAE TaONHIl U TpadUKOB, J1eJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEJOBAHMUS;

®  TPOBOAWTH KOCBEHHBIC W3MEpPCHUsS (U3MUCCKUX BEIHYUH (CpemHsis
CKOPOCTh U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOHOTO
najieHnus, XECTKOCTh MPYKUHBI, KOA(M(UIHUEHT TPEHHUS CKOJBKEHHS, MEXaHU4YecKas
paboTa ¥ MOIIHOCTh, YaCTOTA U TEPUOJ KOJICOAaHUI MaTeMaTHIECKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CHUJia COOMpAIOIIeH JIMH3BI, pPAaTUOAKTUBHBIA  (POH):
IUIAHUPOBATh HU3MEpPEHUs, COOMPATh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, cleaysl MPEeUIOKEHHON MHCTPYKIMH, BBHIYUCIATh 3HAUCHHUE BEIMYUHBI U
AHAIM3UPOBATh TOJNYYEHHBIC pE3yNbTaThl C YY4ETOM 3a/JIaHHOM TOTPEITHOCTH
U3MEpPEHUN;

*  coOmoaaTh paBuiIa TEXHUKUA 0€30MaCHOCTH MPHU padoTe ¢ J1abopaTOpPHBIM

O60py,HOBaHI/ICM;



®  pa3nuyaTh OCHOBHBIC TIPU3HAKU M3YUYEHHBIX (PUINYECKUX MOJECTECH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJIOE TEJIO, TOUEUHBIH HCTOYHUK CBETa, JIyd,
TOHKas JINH3a, IUTaHEeTapHasi MOJIeJIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO S/pa;

®  XapakTepu3oBaThb MPUHIMUMBI JEWCTBUA HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOIA HA MX OMUCAHUS (B TOM UHUCIIE: CIIUOMETD, TaTUUKH
MIOJIOKEHHUSI, PACCTOSTHHS M YCKOPEHHUsI, pPaKeTa, 9X0JIOT, OYKH, MEPUCKOI, (hoToanmapar,
ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, 03UMETp, Kamepa Buibcona), ucnomnbsys
3HaHUS O CBOWCTBaXx (U3MYECKUX SBICHUM U HeoOXoaumble (usmueckue
3aKOHOMEPHOCTH;

®  WUCHOJB30BaTh CXEMBI M CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX PUOOPOB M TEXHOJIOTUIECKHUX TPOILIECCOB MPH PEIICHUN
y4eOHO-MIPAKTUYECKUX 3a/ay, ONTHYECKHUE CXEMBI JJIsi MOCTPOSHUS H300paKeHUIl B
IUIOCKOM 3€pKaJie ¥ coOuparoleil TuHs3e;

®  [OpUBOIUTH MNPUMEPHl  (HAXOAUTh HMHDOPMAIMIO O  MPUMEPAX)
NPaKTUYECKOTO HCIOJIb30BaHUSI (PU3MUYECKMX 3HAHWN B TIOBCEIHEBHOW >KU3HU IS
obecrieueHHuss O€30MACHOCTH TpH  OOpalieHHd ¢ TpudopaMu M TEXHUYCCKUMHU
yCTPOHCTBAMM, COXPAaHEHHS 37J0POBBS U COOJIIOICHHUSI HOPM SKOJIOTHYECKOT0 MOBEACHHUS
B OKpY’KaIOLIEH cpele;

®  OCYHIECTBISATH MOMCK HHGpOpManuu (U3HUECKOTO COJIEP)KAHHUA B
WuTepHere, caMoCTOATENbHO (OPMYNHUPYST TMOMCKOBBIA 3allpoc, HAXOAWUTh MYTH
OTIpe/ieIeHUs] JJOCTOBEPHOCTH TMOJIY4YEHHOM HH(OpMalMy Ha OCHOBE HMEIOLIUXCS
3HAHWUI U JTOMOJHUTEIBHBIX HCTOUHUKOB;

®  HCIONB30BATh MPH BBHITOJHEHUH YYE€OHBIX 3alaHUH HAyYHO-TOIYJISIPHYIO
JAUTEepaTypy (PU3NYECKOTO COJAEpKaHUs, CIPABOUYHBIE MaTepuaibl, PECypChbl CETH
WuTtepHer, BnageTh mnpuéMaMu KOHCIEKTHPOBAHHS TEKCTa, MpeoOpazoBaHUs
uH(GOpPMAIIMK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

®  co3naBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
uH(OpMAIIMU U3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO COACpkKaHUs, ITyOJTuIHO
MPEJCTaBIATh PE3yNbTAaThl MPOEKTHOM WM MCCIEN0BATENbCKONW AESITENbHOCTH, MPU
3TOM IPaMOTHO UCTOJH30BaTh U3YUYCHHBIN MOHSATUIHBIN anmapar u3y4aeMoro pasjierna
(GU3UKKM M CONMPOBOXKIATh BBICTYIUICHWE TpE3eHTanuell ¢ y4éToM OCOOCHHOCTEH

ayJIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO yacoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB Kontposusie | TIpaKTaueckue (undposbie)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
1.1 dusuka - Hayka 0 IPUPOIE 2 bubmorexa HOK
' y pHpoa https://m.edsoo.ru/7f416194
bubmnoreka [IOK
1.2 ()] 2 1
HBHHCECKHE BETHIHIbL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAay4YHBIN METOL 5 | bubnuorexa [IOK
' [IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHavaibHbIE CBeAeHHS 0 CTPOCHHH BellecTBA
bu6mmoreka [IOK
2.1 C 1
Tpoete Bettiectna https://m.edsoo.ru/7f416194
29 JIBr>KEHME U B3aUMOJICMCTBHE 5 | bubmmoreka [JOK
' YaCTHI] BEIECTBA https://m.edsoo.ru/7f416194
73 ArperaTHble COCTOSIHUS ) bubnunorexa [JOK
' BellleCTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xkeHHe U B3auMoO/ieilicTBHE TeJl

3.1

Mexannueckoe IBMKEHUE

bubnnoreka [HOK
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 [{OK

2 J41 4
3 HEPHHA, Macca, TIOTHOCTD https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
) .B 14
3.3 Cuna. Bunpt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B

Hasnenue. [lepenaua

4.1 aBJIEHUS TBEPILIMHU TEIaMH 3 bubmorexa OK
' A P ’ https://m.edsoo.ru/7f416194
JKHUIKOCTSIMHU U ra3zaMu
4.2 JlaBiieHne KUIKOCTH 5 Bubmmorexa LIOK
’ T a https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
4. A
3 TMOC(EepHOE JTaBJICHHE 6 https://m.edsoo.ru/7f416194
44 JleicTBue KUAKOCTH U Ta3a Ha ; bu6mmoreka [IOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPrust
51 PaBOTa 1 MOLLHOC 3 bubmuoreka [JOK
. Ta ¥ MOIIHOCTE
m https://m.edsoo.ru/7f416194
52 IIpocThle MexaHU3MBI 5 bubmorexa HOK
' p https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. M 4
>3 CXQHIHCCKA SHEPTIA 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

OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68

12




8 KJIACC

KoaunuecTBO yacon D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e T I | PYSv— (undposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. TensoBble siBJIeHUSA
11 CrtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
’ BEIlleCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjieKTpUYecKHe H MATHUTHBIE SIBJICHUS
21 | sy . 1 Enmmorexa 10K
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/JICHCTBUE
29 [ToctosHHBII 20 ) 7 bubnuorexa [JOK
' AIEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
bub6mmorexa [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7t4181ce
24 DNeKTpOMarHuTHas 4 bu6muoreka [IOK
' WHIYKITHUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBl ol CTBO 68 4 14.5

YACOB I10 [TPOTPAMME



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

KoguuecTBO YacoB D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e T I | PYSv— (undposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znea 1. Mexannyeckue siBJeHUSA
L1 Mexanuueckoe OBMKEHHE 10 | but6mmoreka [IOK
' U CIIOCOOBI €T'0 OITMCAHUS https://m.edsoo.ru/7t41a4a6
bu6mmoreka [JOK
1.2 B I 20 1 3
SAUMOJICHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1. 1
3 3aKOHbI COXpaHeHNHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3gen 2. Mexann4deckue K0Je0aHUA U BOJHEBI
bu6mmoreka [IOK
2.1 M 3] 7 3
CXAHUHCCKHE KOMICOANHA https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCcKHE BOJIHEI. g | 3 bub6nunorexa LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIJIEKTPOMArHuTHOE TOJIE U 6 ) bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 6

Pa3gea 4. CBeToBbI€e ABJICHUA



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

41 3aKOHBI PaCIPOCTPAHECHUS 6 ) bubnuorexa [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3EI 1 ONTUYECKHE 6 3 bubnunoreka LIOK
' PHOOPBEI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Gemoro ceera 3 ) bu6mmoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE SIBJICHUSA
41
51 SH};CKiHHZIZ era 4 | bu6moreka [JOK
. Tor HHE CBET
ot https://m.edsoo.ru/7t41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO sijipa 6 1 buomrorexa OK
. TPOCHHE aTOMHOIO S
P P https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
33 Flnepibie peakiiin / 1 https://m.edsoo.ru/7t41a4a6
Uroro no pazueny 17
Pa3zgea 6. [loBTopuTEIbHO-000011IAK0IMIA MOIYJT
' Aep yp https://m.edsoo.ru/7t41a4a6
¢u3uku 3a 7-9 knace
Hroro no pazneny 9
BIIEE KOJIMYECTB
OBl O CTBO 102 27

YACOB I10 [TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC

Ne
/o

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYecKue
padoThbl

Jlara
H3y4YeHUus

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SIBnenus npupoasl.
DuU3NYECKUE SBICHUS

MeXaHI/I‘leCKI/IC, TCIIJIOBBIC,
QJICKTPUYICCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUSA

dusnyeckue BEIMINHEI U HX
HU3MCPCHUC

Ypoxk-uccienoBanue
"N3mepeHue TeMieparypbl
IIPH TIOMOIIY >KUIKOCTHOTO
TEPMOMETpA U AaTYUKa
TemnepaTrypsl"

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Yy4alOT
MIPUPOTY.
EcrecTBeHHOHAay4YHBIN METOT
no3HaHusa. OnucaHue
(bu3MYECKUX SIBICHUUN C
MOMOIIBIO MOJAEIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAILHOCTh MOJETA [IapUKa,



https://m.edsoo.ru/ff09f72a

MyIIEHHOTO TOPU30HTAIBHO,
TeM OoJIbIIIe, YeM OOJIbIIIe
BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

bu6moreka [JOK

7 FOKASHIBAIOIHAE AUCKPETHOC https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KEHHE YaCTHII BEIlIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoBanue «OnbIThl
9 10 HAOJIIOICHHUIO TEINIOBOTO
pacIIMPEHUsI Ta30B»
10 ArperaTHbl€ COCTOSHUS
BEIIleCTBA
B3aumocss3p MexIy
CBOMCTBaMH BEILIECTB B
o |
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI
MexaHn4ecKkoe ABHKEHHUE.
12 PaBromepHOE I/IIl brbmiorexa LIOK
https://m.edsoo.ru/ff0a05¢c6
HEPaBHOMEPHOE JIBI)KCHHE
13 Cxopoctb. Enununiist bubnmoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079¢c
14 PacyeT myTtu u BpeMeHun bubmuorexa [JOK
IBHKEHUS https://m.edsoo.ru/ff0a0aed
15 Wueprus. 3akoH HHEPIIUH. bubnuotexa [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

BzaumoaericTBre TEI Kak
NPUYMHA U3MEHEHUS CKOPOCTH
NBIDKECHUSA TEN

https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemiecTBa. Pacuer
Macchl U1 00beEMa Tella o €ro
IUIOTHOCTH

bu6moreka [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopHas paboTa
«Onpenenenue MWIOTHOCTH
TBEPIOTO TEJIa»

18

Pemenne 3amad mo Teme
"ITimoTHOCTH BemecTsa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak XxapakTepUCTHKa
B3aumMoencTaus tei1. Cruia
yrpyroctu. 3akoH ['yka

20

JlaboparopHast paboTa
«3y4eHue 3aBUCUMOCTH
pacTspkeHus (aegopmariun)
IPY>KUHBI OT IPUII0KEHHOM
CHJIBD»

21

SIBneune tarorenus. Cuia
TSKECTU

22

CBs13b MEXy CUIION TSKECTU
u Maccoi Tena. Bec Tena.
Pemenue 3amau no reme
"Cuna Tsxectn"

bubmuoreka [{OK
https://m.edsoo.ru/ff0al778

23

Cuna TsbKecTH Ha IpyTrux
ianerax. Guznyeckue
XapaKTePUCTHKU TIIAHET

bubnuorexa [JOK
https://m.edsoo.ru/ff0al502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

24

Nsmepenue cuit. lunamomeTp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue IByX CHll,
HAIIPaBJICHHBIX 110 OJHOU
npsaMoM. PaBHOENCTBY OIS
cun

bubmuorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAS CHIT"

28

TpeHue CKOJIbKEHUs U TPEHUE
nokosi. Tpenue B npupoje u
TEXHHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGoparopHas paboTa
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIBI JIaBJICHUS U XapakTepa
COIPHUKACAIOLIUXCS
MTOBEPXHOCTEI

bub6moreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
onpeAeseHue
PaBHOAECHCTBYIOIIEH CHJTBI

31

Pemenue 3anau no temam:
«Bec Tenay, «I'papuueckoe
nu3o0paxenue cuimy, «CHIIb,
«PaBHOAECHCTBYIOIIAST CHIDY

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonrtpomnbHas pabora no
TemaM: «MexaHuueckoe



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

NIBIDKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3o0pakeHune
cu», «CUITbDY

JaBnerune. CriocoOb1

bu6mmoreka [IOK

33 YMEHBIICHHA 1 yBEIIHCHHA https://m.edsoo.ru/ff0a20a6
JIaBIICHUS
aBJICHHE Ta3a. 3aBUCUMOCTD
34 I[I[aBJIeHI/ISI ra3a oT oobéma bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
[lepenaya naBneHus
35 TBEPABIMU TEJIAMH, bu6mmoreka [JOK
JKUJIKOCTSIMH M Ta3aMH. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
aBJICHUEC B KUJKOCTH U Ta3e
36 beSBaHHOG I[eﬁCHTBHeM CHJIBI ’ bubmorexa [OK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenne 3agay 1mo teme
37 «JlaBenue :)KI/II[KOCTI/I u bubmorexa TIOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackams»
bubmuoreka [JOK
38 Coobmaiompecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mppasinueckuii npece Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBoi
JKAJIKOCTHBIN HAacoc
A1 Atmocdepa 3emmn. [IpuanHer bub6muoreka LIOK

CyIIECTBOBaHUS BO3yIIHOMN

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

0007109KH 3eMITH.
3aBUCHMOCTH aTMOC(HEPHOTO
JIABJICHUSI OT BBICOTHI HAJl
YPOBHEM MOpsI

4 Bec Bo3myxa. AtmMocdepHoe bubmuoreka LIOK
JIaBIICHUC https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atmocdepHOro bubnuorexa LIOK
nasnenust. OnsiT Toppuuenu https://m.edsoo.ru/ff0a2dag
3aBUCUMOCTH aTMOC(EPHOrO
44 JIaBJICHHS OT BLICOTL?HI;IL Bubmmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPS
BbapomeTp-anepowu.
45 ATll)vmccb:pHoepnaBieHne Ha bubmmoreia LOK
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemienue 3anay 1o reme
"ATtmocdepHoe naBneHue"
elCTBUE KUJKOCTH U T'a3a Ha
47 fOFpY)KeHHOCHB HUX TEJIO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopaTopHas pabota
«Onpepnenenne
48 BbITntf[HBafomeﬁ CHJIBI bubmorexa TOK
. B ’ https://m.edsoo.ru/ff0a33fc
NEeCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUIKOCTh)
JlaGopaTopHas paboTa 1o
49 teme «Hccnenosanue bu6mmoreka [IOK

3aBUCUMOCTH BeCa Teja B BOJE
0T 00bEMa MOTrpy>KEHHOH B

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

KHUIOKOCTHh 4YaCTH TEIa»

50

IInaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KonctpyupoBanue
apeoMeTpa WiH
KOHCTPYUPOBAHUE JIOIAKU U
onpeaeieHue eé
rpy30M0abEMHOCTH"

52

Pemenue 3anay no temam:
«IlnaBanue cynos.
BosgyxoruiaBanuey,
«/laBiIeHME TBEPIBIX TEI,
JKUAKOCTEN U Ta30By

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

54

MomaocTts. EnuHUIE
MOIIIHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBACMOM IIpU
noJbEMeE 10 JiecTHUIE"

56

[IpocTteie MexaHnu3Msbl. Poryar.
PaBHOBecue cuit Ha ppruare

57

KonTponbHas pabota no teme
«/laBneHune TBEpBIX TEI,
KHUJKOCTEH ¥ Ta30By /
Bcepoccuiickas npoBepodHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PesepsHslit ypok. Pabota ¢
TeKCTaMH 1o TeMe «JlaBienue

but6moreka [IOK

>8 TBEpABIX TEd, mHHIfOCTeH 1 https://m.edsoo.ru/ff0a4fte
razoBy» / Becepoccuiickas
MpoBepoyHas pabora
Pbruaru B TexHUKe, OBITY U

59 npupoje. JlaboparopHas 0.5 bubnuoreka [JOK
pabora «HMccnenoBanue https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PbIlYara
Pemienue 3amay 1o teme

60 «YcnoBus prHOBeCI/Ifl bubmmorexa LIOK

https://m.edsoo.ru/ff0a48a6

phIdaray
Koadduument noneznoro
JIEUCTBUS MEXaHU3Ma.

61 JlabopaTtopHnas pabota 0.5
«3mepenune KII/] HaknoHHOM
ITOCKOCTH

2 Pemenne 3agau 1mo Teme bu6mmorexa [JOK
"Pabora, momuocts, KIT/[" https://m.edsoo.ru/ff0a4c48
MexaHu4eckas SHSPIHsl.

63 Kunernueckas u ’ Bubmmorexa LOK

https://m.edsoo.ru/ff0a4252

MOTEHIIUATbHAS YHEPTUS

64 3aK0oH COXpaHEHUs bubnuotexa [JOK
MEXaHUYECKON IHEPTUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
"DJKcnepuMeHTaIbHOE

65 ONpeACICHUE U3MEHECHUS 1

KUHETUYECKOU U
MOTCHITUATIBHOM SHEPTHH MPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKaTbIBAHHUH TCJIa IIO
HaKJIOHHOM IIOCKOCTH"

KonrponbHas pabora o Teme
66 «PaboTa 1 MOIITHOCTB.
DOHeprus»

PezepHbiit ypok. Pabora c
67 TEKCTaMU 110 TeEME

"MexaHn4eCcKOe IBUKEHUE'

bubmuoreka [JOK
https://m.edsoo.ru/ff0adeebd

PesepBHbIii ypok. Pabora ¢
68 TekcTaMmu 1o teMme "Pabora.

MomHocTh. DHEprus"

OBILEE KOJIMYECTBO YACOB
I10 IIPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe Hu(poBbIe

Ne Jara
Tema ypoka Kontpoasnbie | IlpakTuueckne o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YeHus
padoThI padoThI pecypcsbl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOU | Bubmuoreka [IOK
TEOPHH U UX ONBITHBIC https://m.edsoo.ru/ff0a5256
HOJITBEPKICHUS
) Macca u pa3mep aToMOB U 1
MOJIEKYJI
Mogenn TBEPIOrO, KHUIKOTO U
3 ra3c2)106pa3HoI;i COCTOS[I);I/II‘/'I 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a540e
BElIeCTBa
OObsicHeHnEe CBOMCTB
TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BElIeCTBa Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUU
5 Kpucrannuueckue u | bubnuoreka [IOK
amopdHbIC Tea https://m.edsoo.ru/ff0a5800
N 1 BiGorexa LIOK
’ https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HaATsKEHUE
7 TermoBoe pacpenue u 1 bubnuorexa LIOK
cKaTue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TEMIIEPaTypbl CO CKOPOCTHIO
TEIIOBOTO AIBUYKEHMSI YaCTHUI]

BnyTtpeHnHss sHeprus.

bu6mmorexa [JOK

BBIACTIACMOTO UM ITPU
OXJIAXKJACHHUHU

? Crocober va MCHCHHA https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEeprun
10 Bunel reruionepenaun bubmmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-koHbepeHIus
"IIpakTHueckoe
1 HCIIOJIb30BaHHE TETUIOBBIX bu6mmoreka [JOK
CBOMVCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaoB B LETAX
sHeprocOepexeHus"
12 KoanyuecTBO TEIOTHI. but6mmoreka [IOK
VY ienbHas TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIJIOBOTO
13 6an1ch21. Temmoobmen u Bubnuotexa LHOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOEC PABHOBECHE
JlaGoparopHas paboTa
"UccnenoBanue sBICHUS
14 TGHJ‘[OOgMeHa npu Buommorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMEIINBAHUH XOJIOTHOH H
ropstaeit Boanl"
Pacuer koau4ecTBa TEIUIOTHI,
HEOOXOMMOr0 JIJIs
15 HarpeBaHus Teaa U



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

JlabGopaTtopHnas pabota

16 "OnpeneneHue yaenabHOR bubmorexa TIOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus Torvpa. Y aenbHas bubmmoreka [JOK
TEIUIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue U oTBEpICBaHUE
18 KPUCTAIUTMYECKUX ijﬂ. bubmmorexa HOK
https://m.edsoo.ru/ff0a71d2
VY aenbpHas TEIIOTA IIaBICHUS
JlabopaTtopHas pabora
19 "Onpl;nenEHHe I})/z[em,HofI bubmorexa TIOK
" https://m.edsoo.ru/ff0a72fe
TEIJIOTHI TJIABJICHUS JIbIa
20 [TapoobpazoBanue u bubnuoreka [JOK
koHneHcanus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U
21 KOI})IILGHEaHI/II/I. 3aBUCUMOCTEH bubmorexa OK
https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPbI KUTICHHS OT
aTMOC(hEepHOTO JTaBJICHUS
BnaxnocTs BO3ayXa.
o | TSopetopis paons Bumorexa LIOK
O THOCHTIEHON BAKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
Pemenue 3ama4d Ha
23 oTnpeJieJICHUE BIaXHOCTH
BO3/yXa
24 [IpuHIHIBI pabOTHI TETIOBBIX

neurarencil. [Taposas



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TypOuHa. /IBurarens
BHYTPEHHETO CrOpaHUs

KII/I TeryoBoro nBuraTess.

bu6mmoreka [IOK

25 Temosere HBHFaTeﬂ{H https://m.edsoo.ru/ff0a7c7c
3alllUTa OKPY>KaroUIe cpeibl
3aK0OH COXpaHEHUS U
26 MIPEBPAILICHUS] SHEPTUU B
TEIJIOBBIX IPOLIeccax
[ToaroToBka Kk KOHTPOJIBLHOU
abore 1o Teme "TeroBsie
27 EBJ'ICHI/ISI. HN3menenue Bubnmorexa LHOK
. https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSTHUI
BelecTna"
KonTponbhas pabota no teme
73 "TennoBele sIBICHUS. but6mmoreka [JOK
M3menenune arperaTHbIX https://m.edsoo.ru/ff0a86ae
COCTOSIHMH BeriecTna"
29 Onektpuzarus Ten. [[Ba pona
AJIEKTPUICCKUX 3aPST0B
Ypoxk-uccienoBanue
30 "DnexkTpuszanus Ten
WHIYKIUEN U TIPU
COTIPUKOCHOBEHHUH"
31 BzaumopencTeue 3apsyKeHHBIX bu6mmoreka [JOK
teit. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE MOJIE. BuGmorexa LIOK
32 HanpsixkeHHocTh

QJICKTPHUUYCCKOI'O ITO0JIA.

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

[IpuHnumn cynepno3unun
BJIEKTPUYECKUX MOJIEH

Hocurenu snekrpuyeckux

33 3apsA0B. DJIEeMEHTapHBIN
3apsna. CtpoeHue aToma
[TpoBOIHUKY U TUAIIEKTPUKH.
34 3;<0H fOXpaHeIfHﬂ ’ bubmmorexa HOK
https://m.edsoo.ru/ff0a8ef6
INEKTPUIECKOTO 3apsia
Pemenue 3aiay Ha
35 HpI/IMeHeHI/I: CBOWCTB bubmmorexa HOK
https://m.edsoo.ru/ff0a90cc
INEKTPUYECKUX 3aPSIOB
DNEeKTPUUECKUN TOK, YCIOBUS
16 €ro CyIlECTBOBAHMSI. bu6mmoreka [IOK
HcTouHnKH 7EKTPUIECKOTO https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefiCTBHS 2IIEKTPUYECKOTO bubmuoreka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
13 "JleficTBHE IEKTPUIECKOTO )
TI0JIs1 Ha TIPOBOJTHUKU U
JUDJICKTPUKA"
39 ONEeKTpUYECKHU TOK B bubnuorexa LIOK
MeTaJlIax, )KUIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpuYecKas 1emnb U e€
COCTaBHBIEC YaCTH
Cuna Toka. JlaboparopHas BuGmorexa LIOK
41 paborta "U3mepenue u 0.5

peryiupoBaHHUe CUJIbl TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

42

DNeKTpUUECcKOoe HaMpsKEHHE.
Bonsr™metp. JTaGopaTopHas
pabora "M3mepenue u
pEryJIupOBaHUE HANPSIKEHUS"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9%¢14

43

ConpoTuBieHne MPOBOAHMKA.
VY nenbHOE CONPOTHUBIICHHE
BEIIlECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaboparopHas pabota
"3aBUCUMOCTH
ANMEKTPUIECKOTO
COINPOTHBIICHUS TIPOBOTHUKA
OT €T0 JUIMHBI, TUTOIIAN
TIOTIEPEYHOTO CCUCHHS U
Marepuana"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akon OMa Jist
ydacTKa Ienu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

JlaboparopHast paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3UCTOpa M HANPSHKEHHS Ha
pesucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenpHOE U
MapajieIbHOE COCTUHECHUSI
HpOBO}IHI/IKOB

48

JlaGoparopHas paboTa
"IIpoBepka mpasuiia
CJI0’KEHUs HANIPSKEHUN ITpU

bubmmorexa [JOK
https://m.edsoo.ru/ff0aaas58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MOCJIEZI0BATEILHOM
COETMHEHUH JIBYX
pe3uctopon”

JlaboparopHas paboTa
"IIpoBepka mpaBuiia AJsi CHIIbI

but6moreka [JOK

49 TOKa MpHU NapauieIbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PEe3UCTOPOB"
Pemenue 3anau Ha
50 npuMeHeHue 3akoHa Oma Juist bubnuoreka LIOK
Pa3IUYHOTO COCTUHEHUS https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
PaGota u mourHOCTh
51 3J1eKTqueCKI§ro TOKa. 3aKOH Bubmmorexa HOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHas pabota
"Onpenenenue padboOTh U bu6muoreka [JOK
52
MOIIHOCTH 3JEKTPUUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpuuecKue Henu u
53 MOTPEOUTEH IIEKTPUUECKON bubnuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTosiHHBIE MAarHUTBI, KX
B3aUMOJIeiCTBHE
5| "Hspacsme monet biGmorexa LIOK
" https://m.edsoo.ru/ff0ac3d0
MTOCTOSIHHBIX MarHUTOB
56 MarunutHoe noje. MarHuTHoe bubmuorexa [{OK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

oJI€ 3EMIIN U €T0 3HAYEHUE
IUIA )KU3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba

IToaroroBka K KOHTPOJIBHOMI
pabore 1o Teme
"DneKTpruuecKue 3apsabl.

bu6mmoreka [IOK
57 3apsoKeHHBIC Tela U UX
N https://m.edsoo.ru/ff0abd2c
B3aMMOJCHCTBHUS.
[TocTOSIHHBIN AJIEKTPUYECKUI
TOK"
KonTponbhas pabota no teme
"DIeKTpUUECKHE 3apsIbl.
3apsKEeHHBIE TeNna U UX
58 P . bu6nuoreka [JOK
B3aMMOJCHCTBHUS.
. . https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIH MEKTPUYECKUI
Tok" / Becepoccuiickas
MpoBepoyHas pabora
PeseprubIitl ypok. Pabora ¢
TEeKCTaMU 0 TeMe
\ N . bubnunoreka LIOK
59 ITOCTOSAHHBIN JIEKTPUYECKUI
| . https://m.edsoo.ru/ff0acdc6
Tok" / Beepoccuiickas
MpoBepoyHas pabora
OnbIT OpcTena. MarautHoe
60 MOJI€ DJIEKTPUUYECKOTO TOKA bubnuorexa [JOK
MarauTtHoe 1moJje KaTyIIKy C https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
61 3JIEKTPOMATrHUTOB B TEXHUKE. 0.5 bubnuoreka [JOK

JlaGopaTopHas pabota
"N3yueHue neicTBus

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

MAardmTHOTO ITIOJIA Ha
MPOBOJHUK C TOKOM"

62

DneKTpoABUTATED
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
AIIEKTPOJIBUTATEIICH B
TEXHHUYECKUX YCTPOUCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabora "KoHcTpynpoBaHue u
U3y4eHue padoThl
3ieKTpoaBurarens"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apazes. 3akoH
3JIEKTPOMAarHUTHOM
unaykuu. [Ipasuno Jlenma

64

Dnekrporereparop. CrocoOsl
TOJTYYEHUSI DJIEKTPUIECKON
SHEPruy. DJIEKTPOCTAHLINU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJIBHOU
paboTte mo Teme
"DreKTpuuecKue u
MarHuTHbIE ABJIeHUS"

66

KonTponbHas pabota mo teme
"DnexkTpuueckue u
MAarHUTHBIE SIBJIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

Peseprublii ypok. Pabora ¢
TekcTaMu 110 TeMe "TermioBnie
SABJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

68

PesepsHslit ypok. Pabota ¢
TEKCTAMU II0 TEME
"MarguTtHele aBiaeHusd"

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

68

14.5




9 KJIACC

Ne
/o

Tema ypoka

KoanyecTBO 4acos

KoHTpoJbLHBIE
Bcero P
padoThI

IIpakTHYecKue
padoTsbI

Jara
U3ydeHust

DJIeKTpOoHHbIE N} POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

MexaHuyeckoe ABUKCHUE.
MarepuanbHas TOuKa

CucreMa oTcyeTa.
OTHOCUTENHLHOCTD
MEXAHUYECKOT0 IBUKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE IPSAMOJIMHENHOE
JBUKECHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepasaomepHoe
NPSIMOJIMHEMHOE IBUKEHHUE.
Cpenusis U MTHOBEHHAs
CKOPOCTH

[IpssMonuneHoe
PaBHOYCKOPEHHOE IBUKECHHUE.
Yckopenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocCTh MPSMOJMHEHHOTO
PaBHOYCKOPEHHOTO JIBHKEHUS.
I'padux ckopocTu

JlabopaTtopHnas pabota
"OnpeneneHne yCKOPEHUs Tena
IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJIOCKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

CB0OOIHOE ITaJIEHNE TE.



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

Omnprtel ["anuies

PaBHOMEpHOE ABMXKEHUE TIO
okpy>kHocTH. [leproa u yacrora

bu6mmorexa [JOK

? oOparenust. JInneitHas u https://m.edsoo.ru/ff0ael76
YTIIOBasi CKOPOCTH
10 LenTpocTpemureabHoe
YCKOpEHHUE
1 [Iepssiit 3axk0H HbroTOHA. bubnuoreka [JOK
BexkTop cubl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHOzelcTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bu6mmoteka [IOK
Cynepno3zunus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3anau Ha mpuMeHeHne bu6nuoreka [JOK
3akoHOB HploToHa https://m.edsoo.ru/ff0aeb6ec
15 Cuna ynpyroctu. 3akoH ['yka bubmmorera LIOK
https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amay no teme «Cuna
YOPYTOCTID
JlaboparopHas paboTa
17 <<Ole:;,Z[eJ'I1:;HI/Ie I:KGCTKOCTI/I bubmorexa TIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBD)
13 Cuna Tpers bub6moreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mmo teme «Cuna bu6mmoreka [JOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHnas pabota bubnuorexa [JOK

"Onpenenenne ko3 hunreHTa

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

TPEHUS CKOJIbKEHUS"

21

Pemenue 3anay no teme
"3axonbl HetoToHa. Cuna
ynpyroctu. Cuna tpeHus"

bubmuorexa [{OK
https://m.edsoo.ru/ff0afb8e

22

Cuna TSHKeCTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
najIeHuUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepennus "JIBuxeHue
TEJ BOKPYT TPaBUTAI[MOHHOTO
neHTpa (ComHevHas cuctema).
lanmaktuku"

24

Pemenue 3agaud mo treme "Cuia
TSDKECTH Y 3aKOH BCEMHUPHOTO
TAroTeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af5{8

25

[IepBas kocmMu4eckas CKOpOCTb.
HesecomocTs 1 neperpysku

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33¢

26

PaBHOBecue MarepuaabHON
TOUYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOro
TeJla C 3aKPETUIEHHON OChIO
BpaieHuss. MOMEHT CUIIBL.
LenTp TsxecTn

bubmuoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecHe MaTepraIbHON
TOUKH. AOGCOIIOTHO TBEPAOE
teno. PaBHOBecue TBEPOTO
TeNa ¢ 3aKpeIIEHHON OChIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp TsxecTn



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenue 3agay mo reme

" bubnaunoreka [IOK

28 MOMeHI cuet. Herp https://m.edsoo.ru/ff0b02b4
TSKECTH
IToaroroBka Kk KOHTPOJIBLHON

29 pabore o Teme "MexaHuueckoe bu6mmoreka [JOK
nBKeHue. Bzanmopeiicteue https://m.edsoo.ru/ff0b0408
Ten"

KonTponbHas pabota mo Teme
30 "MeszHqGCK(I))e JIBIKEHUE. bubmmorera LIOK
N https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Ten"
Nmnynec Tena. UMIyasc CUIIbL.

31 3aKOoH COXpaHEHUsI UMITyJIbCa. bu6nmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE

1 Pemrenue 3agau mo reMme "3akoH bu6mmoreka [JOK
COXpaHEHHUs uMmiIryJnca' https://m.edsoo.ru/ff0b096¢
VYpok-koHpepeHus

33 "PeakTUBHOE OBUXEHUE B
MPUPOJIC U TEXHUKE"

34 Mexanunueckasi paboTa u bubnuorexa [IOK
MOIIIHOCTD https://m.edsoo.ru/ff0b0ag4

15 PaboTa cutbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
«Omnpenenenue paboThI CUIIBI

36 TPEHHUS TPU pAaBHOMEPHOM

JABHMOKCHHM TCJIa 110
TOpHSOHTaHLHOﬁ MMOBCPXHOCTU»



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs13b 3HEprUM U padOoTHI.

37
[TorenmanpHas 3Heprust
Kunerndueckas sHeprus.
38 Teopema o KI/IHGTHEGCKOP'I bubmmorera LIOK
https://m.edsoo.ru/ff0b0c32
SHEPTUU
39 3aKOH COXpaHEeHUs SHEPTUU B
MEXaHHKe
JlaGopaTopHnas pabora
40 «I/IsyzeHHI; 3aKgHa COXpaHEHUS bubmmorexa HOK
https://m.edsoo.ru/ffOb12fe
SHEPTHH
A1 KonebarenpbHoe JBHKECHHUE U €0 bu6moreka [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KojacoaHus.
42 BBH}{/yxcz[:j{HHe KoJIe0aHusl. bubmorexa HOK
https://m.edsoo.ru/ff0b20£0
Pesonanc
43 MaremaTH4eCKUN U
NPy KUHHBINA MasiTHUKU
Ypoxk-uccienoBanue
44 «3aBUCHUMOCTH TIeproaa bubnuorexa [JOK
KoJIeOaHMI OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
NIPY>KWHBI M MacChl TPy3a»
45 [IpeBpanienue 3uepruu npu
MEXaHUYCCKHUX KOJICOaHUIX
JlaGoparopHas paboTa
46 «OmnpeneneHue 4acToThl U bubnunorexa LIOK
nepuo/ia KojaeOaHuit https://m.edsoo.ru/ffOblaec
PYKHHHOTO MasTHUKA)
47 JlaboparopHas paboTa bubnmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

«IIpoBepka HE3aBUCUMOCTH
repuoia KojiebaHuu rpysa,
IIOJIBELIEHHOT'O K HUTH, OT
MaccChbl Ipy3a»

https://m.edsoo.ru/ff0Ob197a

48

Mexannueckre BOJIHBI.

CBoMCTBa MEXaHHYECKHUX BOJIH.

[IpononbHbIe U ONIEpEUHbIE
BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHus
"MexaHH4eCKHEe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

Ypok-uccienoBanue
"HaOaroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHA. AKyCTUYECKUI PE30HAHC

53

VYpoxk-koHpepeHuus
"VnbpTpa3Byk U HUHQPA3BYK B
MIPUPOJIE U TEXHUKE"

bu6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxpaHeHusa. MexaHuueckue
KoJe0aHus ¥ BOJHEBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2510

55

KonrtponbHas pabora o Teme
"3aKOHBI COXpaHEHUS.



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

Mexaunueckue kojicOanus u
BOJIHEI"

DNEKTPOMarHUTHOE I0JIE.

bu6mmorexa [JOK

36 DNEeKTPOMArHUTHEIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH
VYpok-koudpepennus "[lkama
3JIEKTPOMArHUTHBIX BOJIH.

58 I/ICHOJI':I)BSOBaHI/Ie Bubmmorexa LHOK

https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH JISI
COTOBOM CBsI3U"
VYpok-uccnenosanne "N3yuenue
CBOMCTB AJIEKTPOMATrHUTHBIX bubnuorexa [JOK

59
BOJIH C ITOMOIIBI0 MOOMIBHOTO https://m.edsoo.ru/ff0b2c6¢
tenedona"

Pemenue 3agau Ha onpeneneHue

60 YacTOThI U JJITHHEI
3JIEKTPOMArHUTHON BOJTHBI
ONEKTPOMAarHuTHas IpUpoa

61 CBeTa.pCKOpOCTB CBCTE. o bubmmorera LIOK
BolHOBLIC CBOHCTEA CBETa https://m.edsoo.ru/ff0b31d0
HcTouHMKHY CBETA.

2 [IpssMonuHeitHOE bubnuorexa LIOK
pacnpocTpaHEeHUE CBETA. https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl
3aK0H OTpaXEHUS CBETA. BuGnnorexa LOK

63 3epkana. Pemienue 3aga4d Ha

INPUMCHCHUC 3aKOHA OTPAKCHUA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

CBCTa

64

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
IpCIOMIICHUS CBCTA

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX

but6moreka [JOK
https://m.edsoo.ru/ff0b3c5c¢

66

JlabopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
yTJia MPeIOMIICHHS CBETOBOTO
Jdy4a OT yIJia MaJeHus Ha
rpaHuue "Bo3yXx-cTekno""

67

Ypok-koHpepeHIus
"Mcnonp30BaHME MOJHOTO
BHYTPEHHETO OTPaKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3B"

68

JInasel. OnTnyeckast cujia
JINH3BI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢

69

[ocTpoenne nzodpakeHuit B
JMH3aX

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b444a

70

JlaboparopHas paboTa
"Onpenenenne HOKyCHOTO
paccTOsIHUSA U ONTHYECKOW CHIIBI
cobuparoiie TUH3bI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHbepeHus
"OnTuyecKue JTNH30BbIE
npudopsr"”

bubnuorexa [JOK
https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'na3 kak onrrnyeckasi CHCTEMA.

bu6mmoreka [IOK

72 3peHue https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenus "ledexTo
3penus. Kak coxpanurs 3peHue"
Pasnoxxenue 6enoro ceeta B
74 cnekTp. OneiTel HeroTOHA. bu6nuorexa LIOK
CroxeHne CeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucrnepeust cBera
JlabGopaTtopHas padota "OnbIThI
0 pa3JIoXKeHHI0 OeJIoro cBeTa B
75 cneiTp Y BOCIIPHSATHIO L[BETA bubanoreia LIOK
https://m.edsoo.ru/ff0c0e2a
MIPEIMETOB NP UX HAOIIOJCHUN
yepes 1IBETOBbIE QMIBTPHI"
VYpoxk-npaktukym "BoiHoBbIE
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHys u audpaxus”
OmnsiTel Pesepdopaa u bubnuoreka [IOK
77
IJIaHeTapHas MOJIeNb aToMa https://m.edsoo.ru/ff0c12a8
73 IToctynarter bopa. Mozeins
aroma bopa
Hcmyckanue u norsouieHue
79 CBeTz aTOMOM. KBaHTI;. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c144c
JIuHeivaThle CIEKTPHI
20 Ypok-npaktuky™m "HabmrogeHue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 CrpoeHune aTOMHOTO sizipa. bubnuorexa LIOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxknonnas Mmoaens

https://m.edsoo.ru/ff0c18ac

PangnoakTuBHEIC IpEeBpallICHUA.

bu6mmorexa [JOK

83
N3oTormbt https://m.edsoo.ru/ff0clal4
Pemrenue 3agay mo reme: Bu6 110K
uonmorexa
84 "PagnoakTuBHBIE
8 " https://m.edsoo.ru/ff0c1b4a
IpeBpaIICHUS
85 [Tepuon nonypacnana
VYpoxk-koH(pepeHuus Bumiorexa LIOK
HOJINOT
86 "PanuoakTUBHBIC U3TYUYEHUS B
Hpnlll)one eI ’}FIGXHI/IKG" https://m.edsoo.ru/ff0c2126
Snepubie peakuu. 3aKOHbBI
bubnmuorexa [JOK
87 COXpPaHEHUs 3apsAI0BOTO U
P PAA https://m.edsoo.ru/ff0c1c58
MacCcOBOTO YHUCEIl
28 DHeprus CBSI31U aTOMHBIX SJIEP. bubnuorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
" nepusle peakuun”
Peakuuu cuHTe3a U AeTICHUS
bubnmoreka [JOK
90 snep. crouHuku sHepruu i
Contia i 3683 https://m.edsoo.ru/ff0c1e88
JHITA U 3BE3]T
VYpok-koHpepennus "AnepHas
91 sHepreTHka. JlefcTBus
paZlOaKTUBHBIX U3ITyYEHUN Ha
JKUBBIE OpraHU3MBbI"
[ToaroToBka Kk KOHTPOJIBHOU
9 pabore 1o Teme bubnuorexa [JOK

"EeKTPOMarHuTHOE MOJIE.
DIEKTPOMarHUTHbIE BOJIHBI.

https://m.edsoo.ru/ff0c223¢



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

KsanroBsie sBieaus"

KonrtponbHas pabora o Teme
"DEeKTpOMarHuTHOE MOJIE.

93
DNEeKTPOMAarHUTHEIE BOJTHBI.
KBanToBric sBncHus"
[ToBTOpeHue, o000IICHNE.
94 Ha60p1:T0pHBIe pa6IETLI o bubmmorexa IOK
. https://m.edsoo.ru/ff0c245a
Kypcy "BzanmoneiictBue Ten"
[ToBTOpEeHHE, 0600IICHHE.

95 Pemenue pacueTHbIX U bubnuoreka [JOK
KaueCTBEHHEIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnnoBsie nporecch”

[ToBTOpeHue, 0600IIEHNE.

96 Pemenue pacueTHbIx 1 bubnuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBbiX aBurarencii'”

[ToBTOpeHue, 0600IIEHNE.

97 Pemenue pacueTHbIx U bubnuorexa [JOK
Ka4eCTBEHHBIX 3aa4 110 TEME https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHoBOK"

IloBTOpEHUE, 0000IICHNE.
98 Ha60p§TopHme pa6H;TH o bubmmorexa LIOK
https://m.edsoo.ru/ff0c2¢c52
Kypcy "CBeToBble ABIEHUA"
IToBTOpenue, o6o0IICHNE.

99 Pabora ¢ TekcTamu 1o Teme bubmoreka [JOK
"3aKOHBI COXpAHECHHS B https://m.edsoo.ru/ff0c2d6a
MexaHuKe"

100 [ToBTOpenue, 06001IIeHNE. bubmmoreka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Pabora ¢ TekcTamu 110 Teme
"Konebanus 1 BOJIHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 06o0IICHNE.

bub6mmorexa [JOK
101 PaGora ¢ Texcramu o Teme ! https://m.edsoo.ru/ff0c3044
"CBeToBbIC sABJICHUS"
IToBTOpenue, o0oOIIEHNE.
102 Pabora ¢ TexcTamu 1o Teme 1
"KBanTOBas U siepHas pu3uka'
OBIIEE KOJIMYECTBO HACOB I10 102 7

[MPOTPAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




NPOBEPSEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOHN
OBPA3OBATEJIbHOM IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSA

7 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pasiindaTth ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILICCKOC SIBJICHUC

1.3

pacrno3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUHM B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NUeCKue SABICHUS B IPUPOE,
[P 3TOM MEPEBOAUTD NMPAKTUUECKYIO 337auy B YUEOHYIO, BBIICTATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PUINIECKUX SBICHUIN

1.4

OINUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (PU3HUECKUE SBICHMA,
UCIONB3Ysl (PU3MYECKHE BEIUYUHBI, MPU ONHUCAHUU MPABUIBHO
TPAaKTOBaTh (U3NYECKUH CMBICT HCHOJNb3YEMbIX BEIMYHH, WX
0003HaUEHUS U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAaXOJIUTh
(bopMysbl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIMYHMHY C
JOPYTMMHU BEIMYUHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(I)I/ISI/I"ICCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaATb CBOIiCcTBa TCII, CI)I/ISI/I‘ICCKI/IG SABJICHUA WU IIPOLECCHI,
HCIIOJIB3YS HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(l)OpMyJ'II/IpOBKy 3aKOHa MW 3allUChIBAThb C€ro MaTrceMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3UUECKHUE SBIICHUS, POIIECCHI U CBOWCTBA TEII, B TOM
Yyclie MU B KOHTEKCTE CHUTyallil MPakTUKO-OPHUEHTHPOBAHHOTO
XapakTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOMUTH
oObsicHeHHEe W3 | — 2 JIOTMYECKUX MIaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBONCTBA (PU3WYCCKUX SIBICHUH, (PU3UYECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTHU

1.7

pemartb pacu€THble 3aa4i B | — 2 1eMCTBUSI, HCTIOJIb3YS 3aKOHBI U

dbopMyIbl, CBs3bIBaONIMEe (DU3MUECKHE BEIMYUHBL: HA OCHOBE




aHajIn3a  yCJIOBUsA 3aJa4u 3alluChIBATh KpaTKoC YCJIOBHUC,
oACTaBJIATH (bI/ISI/I‘-IeCKI/IC BCJIIMYHUHBI B (I)OpMYJ'ILI u IIPOBOJUTH
pacqéTm, HaxXOJUuThb CIpPaBOYHBIC JAaHHBIC, H€O6XOI[I/IMBI€ JJI
peuicHu-d 3aga4, OLICHUBATb PCAIUCTUIHOCTD HOHy‘ICHHOfI

(hU3UIECKON BETMYHHBI

1.8

pacrno3HaBaTh HPOOJEMBbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
¢u3n4ecKux METOJIO0B, B OINUCAaHUM UCCIECIOBaHUS BBIIEIAThH
[IpOBEpsieMOE  MpPENAINOoJIOKEeHHe  (TUIoTesy),  paszauyarb U
MHTEPIPETHPOBATh MOJYYEHHBIH pe3ysbTaT, HaXOAUThb OMIMOKU B

XOJ¢€ OIIbITa, A€JaTh BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl 1O HAOMIONCHHUIO (DPU3MUYECKUX SBICHUN WIIH
¢buznueckux  CBOWCTB  Tel:  (OpMyIaHpoBaTh  MPOBEPSIEMbIC
MPEAIOJIOKEHNS, COOUpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/ISI, 3aIIMChIBAaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOJbI

1.10

BBITIOJIHATH MPSMBIE N3MEPEHHS C HCIOJIB30BAHUEM AaHAIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMUCHIBATH MMOKa3aHHUs MPHOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUHN

1.11

MPOBOJIUTH  HCCIIEIOBAHUE 3aBUCHMOCTH OJHOM  (DU3UUIECKOM
BEJIMYMHBI OT JPYrOMl C HCIOJb30BAHHEM IMPSIMBIX H3MEPECHUH,
y4acTBOBaTh B IUIAHUPOBAHMH YYEOHOTO HCCIEIOBaHUS, COOMpaTh
YCTAHOBKY M BBINOJHATh M3MEPEHMS, CIEeAys IPELI0KEHHOMY
miaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOW 3aBUCHUMOCTH
(U3MYECKUX BENIUYUH B BUAE MPEATOKEHHBIX TaOIUI U TpaduKoB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM HCCIICAOBAHMA

1.12

MPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)H31/I‘~IGCKI/IX BCJIMYHH, CICOYys
npenno;erHoﬁ HHCTPYKIIUU: IIpyU  BBINIOJIHCHUUA H3MCpCHHI>i
C06I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC

WCKOMOM BEJIUYHHBI

1.13

CO6J'II-OI[aTB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

nabopaTOpHBIM 000pyT0BaHHEM

1.14

yYKa3plBaTh MPUHILMIBI JIEUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPHUHLMIBI JEHUCTBHUS HN3YYEHHBIX
puOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOILBIO UX ONMCAHUA,
UCIIONB3Ysl 3HAHMSA O CBOMCTBaX (PHU3MYECKUX SBJICHUH U

HeoOxouMbIe (PU3HUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOIUTH TpUMepbl (HaXoAWTh HHGOPMALMIO O TNpUMepax)
NPAaKTUYECKOrO  MCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuId oOecriedeHus Oe30MacHOCTH IpU
oOpamieHun ¢ mpubopaMM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJEHHA HOPM 3KOJOIMUYECKOIrO

MOBEJICHUS B OKpY>KaroUlel cpejie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHKOB I/IHq)OpMaI_II/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHUH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HAHUHN U Hy'TéM CpaBHCHUA PA3JIMYHbIX HCTOYHUKOB
BBIACIIATD I/IH(i)OpMaIII/IIO, KOTOpasa sABJIACTCA HpOTHBOpC‘-IHBOfI U1

MOJKET OBITH HCHOCTOBCpHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJTHCHUH yueOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpaTypy  (DU3MYECKOTO  COAep:KaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTtu VHTepHET, BIaneTh
npuéMamMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3zoBaHus

nH(pOpMalIMU U3 OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS
HAa OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMAUN (PUIUIECKOTO
CoJiep’KaHusl, B TOM YHUCJIe MMyOJIMYHO JIeNaTh KpaTKue COOOIIEeHus O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX MCCIIEJOBAHUM, MPU ITOM
rpaMOTHO HMCIIOJb30BaTh M3YUYEHHbI MOHATUWHBIA ammapar Kypca

(bu3MKH, CONPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

IpU  BBIIOJIHEHUH  y4YEOHBIX TMPOEKTOB M  HCCIEAOBaHUMN
pacripenenatb O00S3aHHOCTH B TPyIIle B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJadyaMH, CJIEIUTh 3a BBINOJHEHUEM IIJIaHa
IEeHCTBUI, aJeKBaTHO  OLIEHMBAThL COOCTBEHHBIM BKJIad B
JIEATEIILHOCTh CPYIIIBL, BBICTPAUBAThH KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHusl

1.1

HCIIOJIBb30BaTh IIOHATHUA




1.2

pasindaTth ABJICHHA 110 OIMMCAHUIO UX XAaPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/IIIGCK06 SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE H3YyUYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

1.4

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3HUECKUE SBICHHS,
UCHONb3ysd (pU3NUeCKHe BEIUYMHBI, MpPHU ONHMCAHUU MPABUIIBHO
TPaKTOBaTh  (U3WYECKHI  CMBICI  HCIONB3yeMbIX  BEJIMYHMH,
0003HaYeHUs M eIUHHULBl (U3NYECKUX BEJIMYUH, HaXOIUTh
(bopMysBl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
JAPYTUMH BEJTMUYUHAMMU, CTPOUTH IPaUKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIUIUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUECKUE SBICHHUS U MPOLECCHI,
UCIOJIb3Yysl M3Y4YCHHBIC 3aKOHBI, IIPH 3TOM JaBaTh CJIOBECHYIO
(GOopMyIHMpPOBKY 3aKOHa W 3alUCHIBATh €r0  MaTeMaTHYECKOoe

BBIpa)KEHHE

1.6

OOBACHSTH (PU3UIECKHE MPOIIECCHI M CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTyalud MNPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 norudeckux maroB ¢ mMOMoIbl0 1 — 2 U3y4eHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemare pacyéTHble 3a7aun B 2 — 3 NEHCTBUS, UCIIONIb3Ys 3aKOHBI U
dbopMybl, CBs3bIBaOIIME (U3UUYECKHE BEIMYMHBI: Ha OCHOBE
aHalM3a yCIOBHUs 3aJa4M 3allUCBIBATH KPAaTKOE YCIIOBHUE, BBISABIATH
HE/IOCTAaTOK JaHHBIX JUI pelleHHs 3a/lauyd, BbIOUpATh 3aKOHBI U
bopmybl, HEOOXOAUMBIC TSl €€ PElIeHHs, POBOANUTH PACUEThl U
CpaBHUBaTb IOJYYEHHOE 3Haue€HUE (U3NYECKOM BEIMYUHBI C

HU3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO DPELIUTh NPHU MOMOILU
(GU3NYEeCKUX METOIOB, MHCIONb3ysl ONHCAHHWE HCCIEeI0BaHMA,
BBIIEIISITH IPOBEPSIEMOE MIPENII0JI0KEHNE, OLIEHUBATH NTPaBUIBHOCTh

nopsAaaKa MMpoBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOAbI

1.9

IIPOBOAUTEL OIIBITBEI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUN WA

¢usnueckux  CBOMCTB  Tem:  (opMynupoBaTh  MpPOBEpSEMBbIC




MPENIOJIOKEHNs, COOUpaTh YCTAaHOBKY M3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/IH, OIIMChIBATDH XO OIIbITa U (l)OpMy.III/IpOBaTB BBIBOABI

1.10

BBIIIOJHATh IPSAMBIE M3MEPEHMsI C HCIIOJIB30BAHMEM aHAJIOTOBBIX
npuOOpOB W JAaTYUKOB (PU3UYECKUX BEIMYHMH, CpPAaBHUBAThH
pe3ynbTaThl M3MEpPEeHUul ¢ yu€ToM 3aJaHHOW  aOCONIOTHOU

MOTPEITHOCTH

1.11

NPOBOJIUTH HCCIIEJOBAaHUE 3aBHUCHUMOCTH OJHOH  (PU3UYECKOI
BEJIMYHMHBI OT JPYroM C HCIOJB30BAHUEM IIPSMBIX H3MEpPEHUM:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAaHOBKY M BBITOJIHSATH
U3MEpEHus, Cleqysd MpEeAJoXKEeHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJXYYESHHONW 3aBUCHMOCTH B BUE TaONUIl U rpaduKoB,

ACJIaTb BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHS  (PU3UUYECKHX  BEJIMYUH:
IUIAHUPOBaTh ~ M3MEpEHHs,  coOMpaTh  SKCIEPHUMEHTAIBHYIO
YCTAHOBKY, CJle€Ays MNpPEII0KEHHOM HWHCTPYKUUU, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

CO6J'IIO,[[8.TB InpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a60paTOPHBIM 000PYyIOBAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX ONMCAHUSA, UCIONb3YS
3HaHHA O CBOWCTBax (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(I)I/ISI/I‘ICCKI/IG 3aKOHOMEPHOCTU

1.15

paciio3HaBaTb IIPOCTLIC TCXHUYCCKUEC YCTpOﬁCTBa U UBMCPHUTCIILHBIC
HpI/I60pI)I Mo CX€MaM 1 CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPHICCKUX ueneﬁ C IMOCIICHOBATCIIbHBIM W IapaJlICJIbHBIM
COCIUHCHHUEM JJICMCHTOB, pasjidyasd YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB JJICKTPHYCCKUX ueneﬁ

1.16

MPUBOIUTH TpUMEphl (HaXoAuTh HUHGOPMALMIO O TMpUMepax)
MPAKTUYECKOTO  HCIIOJIb30BaHHUS  (PU3MYECKUX  3HAHUA B
MOBCEIHEBHOM JKM3HM Juig oOecriedeHuss O€30MacHOCTH IpHU
oOpamieHuu ¢ TpubopaMud M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHHUs 3[0POBbS M COOJIOJCHHUS HOPM HKOJIOTMYECKOTO

MOBEJICHUS B OKPYIKAIOLIEH cpelie

1.17

OCYILECTBIISATh MOUCK HMH(MOpMAIMK (PU3UUECKOTO COACp)KaHUS B

cetu IHTEepHET, HA OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHHS




JOIIOJTHUTEIBHBIX HCTOYHHUKOB BBIIACIATH I/IH(l)OpMaIII/IIO, KOoTOpas

ABIACTCA HpOTHBOpeqHBOﬁ WA MOXKET OBITh HCHOCTOBepHOﬁ

1.18

UCMOJb30BaTh MPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3HMUECKOTO COJCpPKAHUS, CIIPABOYHEIC
MaTepuainbl, pecypcsl ceTtu MHTepHeT; BiIaieTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OAHON

3HAKOBOM CHUCTEMBI B APYyryro

1.19

co37aBaTh COOCTBEHHBIC IMUCbMEHHbIE M  KpaTKUE YCTHBIC
cooOmeHus, 0000mas WHHOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB
(bHU3HMYECKOTO COMEPKAHUS, B TOM YHCIIE MyOJMYHO MPEICTABIAThH
Pe3yabTaThl IPOCKTHOM WA MCCIICI0BATEIbCKOM ICSITEIbHOCTH, TIPH
3TOM TPaAaMOTHO HCIIOJIb30BaTh HM3YYEHHbBIH MOHATHHHBIN ammapar

Kypca (pU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTAIUCH

1.20

NIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3UUECKUX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMu, CJICAUTHb 3a BBIIIOJHCHUCM IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OILICHUBATh
COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TPYIIBI, BBICTPaUBaTh
KOMMYHHKaTUBHOE  B3aMMOJEICTBHE, MpPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

9 KJIACC

Kon
MPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUEcKoe SBICHHE

1.3

pacrno3HaBaTh MpPOSBIEHUE M3YUYEHHBIX (PU3UUYECKUX SBICHUH B
OKpY’KaloIlleM MHUpe, B TOM 4Hcie GU3nUecKue SIBICHUS B IPUPOE,
IIPU 3TOM MEPEBOAUTD MPAKTUUECKYIO 337auy B YUEOHYIO, BBIIETATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUIN

1.4

OIMMCBIBATH H3YYCHHBIC CBOMCTBA TE€I H q)HBH‘IeCKI/Ie SABJICHUA,

HCIIOJIB3YyA (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI, IIPU OINMHUCAHUU MPABUIIBHO




TpakToBaThb  (PU3MYECKH  CMBICH  HCIOJb3YEMbIX  BEJIUYMH,
00O3HaYeHUs M eIUHHUIBI (U3NYECKUX BEJIMYUH, HAXOIUTh
(GbopMyIbl, CBSI3bIBAIOLIME JAaHHYK (U3HUECKYI0 BEJIUYHMHY C
JIPYTUMH BEJTMUYMHAMMU, CTPOUTH IpaUKK U3yUEHHBIX 3aBUCUMOCTEH

(MBUYECKUX BETHMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKHE SBICHUS M MPOIECCHI,
WCIIOJIb3YSl M3YYEHHbIC 3aKOHbI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa ¥ 3alChIBAaTh €ro MaTeMaTHYeCKOe

BBIPA’>XCHHC

1.6

OO0BSACHATH (hM3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM UUCIE U B
KOHTEKCTE CHUTyalludl MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JIOTMYECKHUX IIaroB C MOMOIIbIO 2 — 3 U3y4YEHHBIX CBOMCTBA

(bI/I3I/I‘{eCKI/IX HBHeHHfI, (1)I/I3I/ILI€CKI/IX 3daKOHa WJIKN 3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THBIC 3adadd (OMUparouuecs Ha CUCTeMy U3 2 — 3
YPaBHEHMI), HCIONB3Ysl 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIIUE
¢bu3znyeckue BENMYMHBL: HA OCHOBE aHajgu3a YCJIOBHS 3a/ladyu
3alMUCbIBATh KPATKOC YCJIOBHUC, BbBIABIATL HCAOCTAIOIIWUC WU
M30BITOYHBIE TAHHBIC, BRLIOUPATH 3aKOHBI M (POPMYJIIBI, HEOOXOIUMBIE
AJId pCUICHUs, IMPOBOAWUTH paC‘-IéTLI " OLCHUBATH PCATTMCTUYHOCTDH

MOJIy4€HHOT0 3HAaUeHUS (PU3NUECKON BETMUNHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PELIMTh IMPHU MOMOLIH
(bHU3HUECKUX METOJIOB, UCTIOJB3Ys OIIMCAHUE UCCIIEIOBAHMUS, BBIIEIIATD
IIPOBEPSEMOE TPEATIONIOKEHNE, OLICHUBATH IMPABUIBHOCTh IOPSAIKA
IIPOBEJCHUS MCCIICIOBaHMs, JCJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOCHHIA 1 OTIBITOB

1.9

MPOBOJUTH OTBITHl 10 HAOMIONEHHUIO (DPU3MYECKUX SIBICHUN WIIH
(bu3M4eCKUX CBONUCTB TEJ: CAMOCTOSTENBHO COOMPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHUS, OMMCHIBATH X0 OTBITA U €T0

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOBI

1.10

NPOBOJUTh TPU HEOOXOIUMOCTH CEPUI0 TPSMBIX HW3MEPEHUH,
OTIpeieNisAs CcpelHee 3HAueHHEe M3MepseMoil BETHUUHBI ((OKyCHOE
paccTosiHue coOMparoIel JUH3bI), 00OCHOBBIBaTH BHIOOP criocoda

M3MepeHus (M3MEPHUTEIBHOTO MPHOopa)

1.11

MMpOBOAUTL HUCCIICAOBAHUC 3aBHCUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C




UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUM: MJIaHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJIyY€HHOM 3aBUCUMOCTU (U3UYECKUX BEJIIMYMH B BHUJAE TaOIUIU

Fpa(bI/IKOB, ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE M3MEpeHHMs  (U3UUYECKUX  BEIUYMH:
IUIAHUPOBAaThb ~ W3MEpPEHUs,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJIHATH WU3MEPEHHMs, CIEAys MPeIOKEHHON
MHCTPYKLWHY, BBIYMCIATH 3HAYCHUE BEIMYHMHBI M aHAIU3UPOBATh
IIOJIyYE€HHBbIE Ppe3yJbTaTbl € Y4E€TOM 3aJaHHOM IOIPEUIHOCTH

U3MEPEHUMN

1.13

coOmogaTh TpaBWia TEXHUKH O€30macHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MYECKUX MOJeNneil:
MaTepuaibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCHHBIH
UCTOYHUK CBETA, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa,

HYKJIOHHad MOACJIb aTOMHOTI'O s/1pa

1.15

XapaKTepu30BaTh MPUHLUIBI JACUCTBUS M3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX ONMCAHUS, HCIONIb3YS
3HAaHUS O CBOMCTBaX (U3MYECKUX SABICHUH M HEOOXOIMMBbIe

¢u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  M3MEPHUTEIbHBIX  NPUOOPOB |
TEXHOJIOTUYECKHUX MPOLECCOB MPHU PEUICHUH Y4eOHO-NPAKTUYECKUX
3ajJja4, ONITHYECKHUE CXEMBbI 111 HOCTPOSHUS U300pakeHUH B IIJIOCKOM

3epKajie U COOMparoIIeH JTMH3e

1.17

MPUBOJUTL TpUMEPHl (HaXOAWUTh WH(GOPMALMIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BaHHUA  (PU3MYECKUX  3HAHUM B
MOBCETHEBHON KM3HM Uil OoOecredeHus: Oe30MacHOCTH  IPH
oOpaimieHuu ¢ TpubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3I0pPOBbS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKpY KaroIIeH cpee

1.18

OCYIIECTBIISITh MOUCK HMH(OpMauu (U3NYECKOTO COAEPKAaHUA B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIHPYS TOUCKOBBIN 3ampoc,
HaxOJIWTh IyTH OIpPENEIECHUS JOCTOBEPHOCTH  IOJIYYEHHOMN

nH(pOpMaIMM HA OCHOBE WMMEIONIUXCS 3HAHUW U JTOTIOJHUTEIHHBIX




HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUi Hay4dHO-
MOMYJISIPHYIO JIUTEPATYypy (PU3NYECKOTO COAEPIKAHUS, CIPABOYHBIC
MaTepuainbl, pecypcsl cetu HMHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(OPMALIUY U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3zaBaTh COOCTBEHHBIE IMHUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha
OocHOBe WHGOpPMAIMU M3 HECKOJBKMX HCTOYHUKOB (DU3UUECKOTO
COJIepKaHusl, MyOJIMYHO TIPEIICTABIISITh PE3YJIbTAThI TPOSKTHON HITH
HCCIEAO0BATENIbCKOM  NEATENIbHOCTH, P 3TOM  I'PAMOTHO
WCMOJIb30BaTh HM3YYEHHBIM NOHATUMHBIN anmapaT HW3y4aeMoro
pasnena (GU3MKU M COMPOBOXKIATh BHICTYIUICHHE MpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

NIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3UUECKUX
MIPOLIECCOB paclpeeiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMu, CJICAUTHb 3a BBIIIOJHCHUCM IIJIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh €ro, aJeKBAaTHO OILICHUBATh
COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TPYIIBI, BBICTPaUBaTh
KOMMYHHKaTUBHOE  B3aMMOJEICTBHE, MpPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pa3jiena

Kon
3JIeMEHTA

IIpoBepsiemble 31eMeHTHI COAEPKAHNS

®U3UKA U EE POJIb B TO3HAHWUM OKPYXAIOIIEI'O MHUPA

1.1

®uzuka — Hayka O mpupone. SBIEHUS HOPUPOJBI.
dusuueckue SBIECHUS: MCXaHHMYCCKHEC, TCIIJIOBBIC,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Odusnyeckue BenMuuHbBL. M3mepeHue (usmueckux
BenuunH. ®Pusnueckue npubopsl.  [lorpemHocTs

n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

EcTtecTBeHHOHAyuUHBIM METO/ MMO3HAHUS: HAOJIOEHHE,
IIOCTaHOBKA HAyYHOT'O BONPOCA, BBIABH)KEHHUE TMIIOTES,
9KCIIEPUMEHT 10 IMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6J'IIOI[aeMOFO SABJICHUA

1.4

Onucanne PU3NYECKHUX SBJICHUH C TIOMOIIBIO MOIeeH

1.5

[TpakTrueckue paboThI:

H#iHPar#H##113MepeHne pacCTOSIHUM.

###Par### 3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par##H#OnpeneneHne pa3MepoB MajbIX TeJl.
##Par#H##l13mMepeHne TemnepaTypbl IpU  IIOMOIIH

KUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIIepaTypbl

ITEPBOHAYAJIbHBIE CBEJAEHN A O CTPOEHMU BEILIECTBA

2.1

##HtPar#H###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. OMBITHI, JOKa3bIBAIOIINE JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#i#Par###t]|pikenne  vacturr  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHMSI 4YacTUI[ C TEMIEepaTypou.

BpoyHoBckoe nBuxenue, muddysus

2.3

BSaI/IMOl[efICTBHC YacTull BCUICCTBA: ITPUTAKCHHUEC U

OTTAJIKMBAaHHUC
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###Par### Arperataoie COCTOSTHHSI BEIIECTBA:
CTpOeHue rasos, JKUJIKOCTEHN " TBEPABIX
(kpuctamnuecknx)  Ted.  B3auMocBiI3b  MEXITY
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTHbIX

COCTOAHUAX N UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOIBI

2.6

[IpakTuyeckue paboOTHI:

###Par###O1eHKa TnaMeTpa aToMa METOJIOM PSIOB (C
UCTIONIb30BaHueM ¢otorpaduii).

HAHPar###ONBITEL 10 HAOJNIOAEHUIO  TEIUIOBOTO
pacuIupeHus ra3os.

H#HH#HPar###OnbITEI IO OOHAPY)KCHHUIO JIEWCTBHUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBIDKEHUE. PaBHOMEpHOE u
HEPAaBHOMEPHOE JBM)KEHHE
###Par###Cropocts.  CpenHsii  CKOpOCTb  IIPH

3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu u BpeMeHHU
JIBYDKEHUS
SBnenue unHepuu. 3akoH WHepIWU. B3anMopeiicTBue

33 TeJI KaK MPUYMHA U3MEHEHHUsI CKOPOCTU JBMXKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja

14 ##Par###InotHocTs BemecTBa. CBsA3b IUIOTHOCTHU C
KOJINYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ

16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl c
MOMOIIIbIO IMHAMOMETpa

37 H#iPar###5IBnenne tarorenus u cuia tsbkectu. Cuna
TSKECTH Ha Apyrux miuaHerax. Bec Tema. HeBecomocTh

13 Cuna tpenusi. TpeHne CKONBXEHUS M TPEHHUE TOKOSI.
Tpenue B npupoje U TEXHUKE

19 HiHtPar#H##Crio)keHne Cuil, HaIlpaBJIEHHBIX IO OJHOU
npsmMoil. PaBHoaelcTByomas cui

3.10 [IpakTuueckue padboOThI:




OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMIKEHUS
(wapuka B KMIKOCTH, MOJEJIU 3JIEKTPUYECKOrO
aBToMOOWIA M Tak pjanee). OmnpexneneHue cpeaHen
CKOPOCTH CKOJIbXKEHHs Opycka WIM IIapuka 110
HAKJIOHHOM 1ulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  ONbITB,  JEMOHCTPHUPYOIINE
3aBHCUMOCTH PacTshKeHus (aedopMmaiyin) npy>KUHbI OT
MPUJIOKEHHON Ccuiibl. ONBITBI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTD CUJIbI TPEHMS CKOJIBKEHHUS OT Beca Tena

U XapaKTepa CONMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

@u3nyecKue SABJICHUS B IPUPOJE: IIPUMEPHI IBUKEHUS C
pa3INYHBIMUA CKOPOCTSIMM B )KUBOW M HEKUBOU IIPUPOJIE,

I[GflCTBPIC CHJIbI TPCHUS B IMTPUPOAC U TCXHHUKC

3.12

TexHuueckue yCTpOI’ICTBﬁI AUHAMOMCTP, MOATIHUITHUKN

TIABJIEHUME TBEP/BIX TEJ, JKUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpHoro tena. CrnocoObl yMEHBIICHUS U

YBCIIMYCHUA NABJICHUA

4.2

I[aBJ'ICHI/IC rasa. 3aBHCUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMIiepaTypbl

43

Hepe)laqa JaBJICHUA TBép[[BIMI/I TCJIaMH, XHUJIKOCTAMHU

u razamu. 3axkoH Ilackansa. [ITneBMaTnueckre MalInHbI

4.4

3aBUCHMOCTh  JTaBIICHHSA O KUAKOCTH OT TJIyOWHBI.
I'mppocratnueckuit  mapagokc.  CooOmiaromuecs

COCybI. FI/II[paBJ'II/ILIeCKI/IC MEXaHU3MBbI

4.5

AtMochepa 3emun U aTMocepHOEe JIaBICHHE.
[IpuumHbl CyIIECTBOBaHMSA BO3AYLIHOH 0O0OJOYKH
3eMuIH. OmnbIT Toppuuemnnn. 3aBUCHMOCTh
aTMOC(EpPHOTO JaBJIEHUS] OT BBICOTHI HAJ| YPOBHEM

Mops

4.6

Nsmepenune armocdeprnoro masnenus. [Ipubopsr s

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

4.7

JlelicTBue KUAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BrelTankuBaromasi (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanme ten. BozayxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT
o0béMa TOrpyXKEHHOM B JKUIKOCTb YaCTH Tela.
OrnpeneneHne BBITAIKUMBAIONIEH CUIIBI, ACHCTBYOLIEH
Ha Telo, MOrpyx’EéHHoe B JKUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIBI, ACUCTBYIOLIECH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OMbITHL,
JEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAJIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00bEMa
NOTPYKEHHON B JKUJKOCTb YaCTH TEJIa U OT IUIOTHOCTHU
xkuakoctu.  KoHcTpyumpoBanue — apeomerpa WM
KOHCTPYMPOBAaHHE JIOAKM W  ompeneineHue  eé

Irpy30I0AbEMHOCTH

4.10

®dusnueckue  SABIEHUS B MPUPOJE:  BIMSHUE
atMoc(epHOrOo JaBJIGHHWS HAa JKMUBOW OPraHu3M,

TUTABaHHUE PBIO

4.11

TexHUYeCcKue YCTPOWCTBA: COOOMIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJIONMPOBOAA, THAPABIMYECKHN Tpecc,
MaHOMeTp, 6apoMeTp, BBICOTOMED, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexanndeckast MOITHOCTb

53 [IpocThie MexaHW3MBbL: pbluar, OJIOK, HaKJIOHHAs

. wiockocTh. [IpaBuino paBHOBecHs pblyara

5.4 [IpumeneHure mpaBuia paBHOBECHUS pbluara K 0JI0Ky
«3onoroe  mpaBwio»  MexaHuku. Koadduument

5.5 [IOJIE3HOIO  JAcUCTBUA  MeXaHu3MoB.  lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUH TEJA, MOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus

58 [Tonnas mexanudeckasi SHEprus. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYeCKOM QHCPTIUH
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[IpakTuueckue padboThI:

###HPar###Onpenenenue pabOThl CHIIBI TPEHHS TNPH
PaBHOMEPHOM JIBIDKCHHH Tela I0 TOPH30HTAIBHON
noBepxHocTu. lMccrnenoBaHue YCIOBUH paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHONH IIOCKOCTH.

I/I3yquI/Ie 3dKOHa COXpPAaHCHUA MEXaHHUYECKOM OHCPIrun

5.10

dusznyeckue SBICHUS B IIpyupoJac: pblHyaru B TCJIC

YCII0BCKa

5.11

TexHuueckue yCTpPOMCTBA: pblUar, MOABWKHBIA H
HETOJIBHKHBIN OJIOKH, HAKJIIOHHAS TJIOCKOCTbh, TPOCTHIE

MEXAaHU3MBI B OBITY

8 KJIACC

Kon
pa3iena

Kox
3JIEeMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHMSA

TEIIVIOBBIE ABJIEHUA

6.1

OCHOBHBIE TTOJIOKCHUS MOHCKYHHPHO—KHHCTHHGCKOﬁ
TCOpHUU CTPOCHHUA BCHICCTBA. Macca wu PasMEpPhbI
MOJICKYJL. OHI)ITI)I, MMOATBCPKAAIOIINEC OCHOBHBIC

MOJIO’KEHUSI MOJIEKYISIPHOKUHETUUYECKON TEOPUH

6.2

Mogenu TBEPAOro, JKUAKOTO U  Tra3o00pa3HOro
coctosiHul BemiectBa. Kpucrannmueckue u aMmopdHbie

TCJ1a

6.3

OObsicHEHHE CBOWCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TE
Ha OCHOBE TIOJIO)KEHHI MOJIEKYJISIPHOKHHETUYECKOU

TEOPHH

6.4

CMmaunBanue u KalmUJIIIPHBIC ABJICHUA

6.5

TennoBoe paclIMpeHHE U CKaTUE

6.6

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOpPOCTBIO

TCIIJIOBOT'O IBMIXKXCHUSA YaCTHI]

6.7

BHyTpeHHsis ~ »Heprus. Croco0Gpl  M3MEHEHUs

BHyTpCHHCfI OHEpIruu: TCIUIoncpeaaya U COBCPHICHUC




paboTsl

63 Buast TEeIIonepe1aun: TEIJIONPOBOAHOCTb,
' KOHBEKIIUSA, U3JTyICHUE
KomuuyecTtBo  TemnoTel. YaenbHas — TEINIOEMKOCTH
6.9
BEIIECTBA
TeriooOMeH u TEMIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne u  OTBEpAECBAHHME  KPHUCTAJUIMUECKUX
. BEILECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpazoBanne u  KoHzaeHcanus. lcmapenue.
6.12 Kunenue. VYapenpHas TemoTa mapooOpa3oBaHUs.
' 3aBUCHMOCTh TEMITEPaTyPhl KHTICHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 DOHeprus TOIMBa. Y IeIbHas TEII0Ta CrOPaHUs
[Ipunnuner  pabotel  TerioBbix aurareneid  KILJ]
6.15 TEIJIOBOTO ABUTaTeNA. TeIIoBRle ABUTAaTEIN U 3alllUTa
OKpPY’KaloIIeH cpe/ipl
3aKOH COXpaHEHHs M TMpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Mpoleccax
[TpakTiueckue paboThI:
HH#HPar###ONBITEI 110 OOHAPYKEHUIO JCHCTBUSA CHIT
MOJIEKYJISIPHOTO TPUTSIKEHUSL.
H#H#HPar#H##0nbITBL 110 BBIPAILMBAHUIO  KPUCTAJIOB
IIOBAPEHHOW COJIM WK caxapa.
617 #HHPar###ONBITEL 10 HAOMIOIEHUID  TEIUIOBOTO

pacuIMpeHust ra3oB, KHUIKOCTEH U TBEPIBIX TE.
#HHPar###Onpenienenue qaBieHus BO3Ayxa B OayuioHe
LINPUIIA.

#H##HPar###ONbITHl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
JIaBJIEHUs] BO3yXa OT €ro o0bEéMa M HarpeBaHUs WIIH

OXJIAXKJICHHA.




###Par### IpoBepka THUTIOTE3BI JTUHEHHON
3aBUCUMOCTH  JJMHBI  CTONOMKA  J>KMJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.
#i#tPar#H##Habntonenne  U3MEHEHUs]  BHYTpPEHHEH
SHEPruu Tejla B pe3ylibTaTe Teronepeaadun u padoTbl
BHEITHHUX CHIL

##H##Par###llccnenoBanue sBIEHHUS TEIJIOOOMEHA IPH
CMEIMBAHUU XOJOJIHON U rOpsYEr BOJIBI.
#H##Par###OnpeneneHue KOJIUYECTBA TETUIOTHI,
MOJyYEHHOT0 BOJIOM THpU TEII00OMEHE C HarpeThbiM
METAITUYECKUM LIUTUHAPOM.

H#H#HtPar#H##OnpeneneHue  yIAeNbHON  TEMIOEMKOCTH
BELIECTBA.

#H##Par###lccnenoBanue npoiecca UCapeHus.
#H#Par###OnpeneieHue OTHOCUTEIBHOM BIIaXKHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yIEIbHOU TETIOTHI

IJIaBJICHUS JIbJA.

6.18

®usnyeckue SBIEHUS B IPHUPOAE: IOBEPXHOCTHOE
HaTSDKEHWE W KalWUIApHBIE SIBJIEHUS B MPUPOJIE,
KPUCTAJIJIBI B IpUpOJE, n3nydeHue CollHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHEra.

6.19

TexHnyeckue yCTpPOMCTBA: KaNWUIAPBI, I[PUMEPHI
MCIIOJIb30BaHUS KPUCTAIIIIOB, )KUAKOCTHBIN TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHUCTEMA OTOIICHUS
JIOMOB, TUTPOMETPBI, NCUXPOMETpP, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHET'O CI'OPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexkrpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kynona
7.2 (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBHS 3apsSHKEHHBIX Tell

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKAY TEIaMu)




DneKTpuuecKoe noJe. HanpspokéHHoCTb

7.3 SJIEKTPUYECKOro mojs. IlpuHumMn  cynepno3unuu
INEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »iaeKTpUYECKUX 3apsAa0B. DJIEMEHTAPHbBIN
7.4 snekTpudeckuid 3apsa. Ctpoenue atoma. [IpoBogHukH
U AUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia
76 ONEeKTpUYeCKUid  TOK.  YCIIOBUSL  CYLIECTBOBaHHS
' 3JIEKTPUYECKOTO TOKA. MICTOUHHMKHN MOCTOSSHHOTO TOKa
[HeictBus 3JIEKTPUYECKOIO TOKa (Temosoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJIEKTPHUYECKUH TOK B
KUJKOCTSX M ra3ax
- Onektpuueckas 1menb. Cuia Toka. DJIEKTPUYECKOE
' HaIpsKEHUE
79 CormnpoTuBieHuE MPOBOJIHHUKA. VY nenbHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akoH OMa 11 yyacTKa Lenu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora M MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DNeKTpUUeCKHe HEenu U MOTPEOUTENU SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSTHHBIX
7.14
MarHuTOB
715 MarauTtHoe mosie. MaruuTHoe Tmone 3eMJIIM U €ro
' 3HAUEHHUE IS )KU3HU Ha 3emiie
716 Oneir Opcrena. MarHuTHOE 10JI€ 3JIEKTPUUYECKOTO
. ToKa. [[puMeHeHne 31eKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MNPOBOJHHUK C TOKOM.
7.17 DIIEKTPOABUTATEb MOCTOSIHHOTO TOKA. Mcrionb3oBanue

BHCKTpOﬂBHFaTeHeﬁ B TCXHHUYCCKUX yCTpOﬁCTBaX H Ha




TPaHCIIOPTE

Oneitel  ®apanesd. SIBneHue  3IEKTPOMArHUTHOM

7.18
nHaykuuu. [pasumno Jlenna
DIIEKTPOTreHepaTop. Crnioco0sI MOJTYYEHUs
7.19 AJIEKTPUYECKOW  DHEPrMM.  ODJEKTPOCTaHLMM  Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
[IpakTuyeckue paboOTHI:
OmnBITH 110 HAOTIOICHHIO STICKTPU3AIIUH T MHITYKITHEH
U NIpU CONPUKOCHOBEHHH.
HccnenoBanue JeMcTBUS DIEKTPUYECKOTO OIS Ha
HPOBOJHHUKH U AUIIEKTPHKH.
COopka W TpoBepKa pabOThI AIIEKTPUICCKOW IETTH
HOCTOSIHHOT'O TOKa.
M3mepeHue U peryaupoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HapsHKEHUsI.
HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO
Yyepe3 PpEe3UCTOp, OT CONPOTHBIEHHS peE3UCTOpa H
HaIpsDKEHUs. Ha Pe3UCTope.
OnbITHI, JIEeMOHCTPHUPYIOLIUE 3aBUCUMOCTh
7.20 AJIEKTPUYECKOTO CONPOTUBIIEHUSI MPOBOJHUKA OT €ro

JUTMHBI, IJIOLIAAH [TONIEPEYHOr0 CEYeHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHHSI HANPSHKCHUH MPU
MOCJIEIOBATEIbHOM COCAMHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia aJisg CHIIBI TOKA TIPH NapaJIeIbHOM
COeIMHEHUN pe3uctopoB. OmnpeneneHue pabOThI
JNEKTPUYECKOTO TOKa, HIYIIEro dYepe3 pe3ucTop.
OnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCUMOCTH CHJIBI TOKAQ, UIYIIETO Yepe3 JJTaMIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenue KIIJI narpeBarens.
UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOTO TMOJIS

MMOCTOAHHBIX MAr"HuTOB IIpU HX 06’I)GJII/IH€HI/II/I u




paznenenuu. MccnenoBanue NelCTBUS SJIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OTBITHI,
JIEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI
B3aUMOJICCTBUS KaTYIIKU C TOKOM U MarHUTa OT CHJIBI
TOKa W HAmNpaBJICHWs ToKa B KaTymke. M3ydenwe
JICUCTBUS MArHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.
KoHctpynpoBanue u U3y4yeHue paboTsI
3JIEKTPOABUTATES. N3smepenne KIIg
AJIEKTPOJIBUTATEILHON  yCTaHOBKU.  OMNBITBI IO
HCCJICTOBAHUIO SIBJICHHS AJIEKTPOMATrHUTHOMU
WHIYKIWW: HWCCIEAOBAaHUE W3MEHEHHUM 3HA4YeHHs W

HaIlpaBJICHUA UHAYKIITUOHHOTO TOKa

dusznyeckue SBICHUS B mpupoAc: ISJICKTPUICCKHC

SABJICHHUA B aTMOC(l)CpC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpPTaHU3MOB, MAarHUTHOE TI0JIe 3eMITH, Apeii() TOIOCOB,
POJIb MAarHUTHOTO TOJIS JIJIs1 KU3HU HA 3eMJie, MOJIIpHOe
CUSTHUE
TexHuueckue yCTpOMCTBA: 3JIEKTPOCKOII, aMIIEPMETD,
BOJIbTMETP, PEOCTaT, CYETUMK IEKTPUUECKOM SHEPrHUH,
79 JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeIbHbBIE
. AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUUECKUE
NPEIOXPaHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MOCTOSTHHOTO TOKA, FT€HEPATOP MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsiembie 371EMEHThI COAEPKAHUS
paznena JJIEMEHTA
MEXAHUWYECKUE ABJIEHUA
81 Mexanuyeckoe JBHKEHHME. MarepuaibHas TOYKa.
8 . Cucrema orcuéra
8.2 OTHOCUTENHPHOCTh MEXaHUUYECKOTO JIBFIKCHHS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE




###Par###HepaBHOMEpHOE MPSIMOJTMHEITHOE

8.4 nBukeHue. CpeHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla IPU
HEPAaBHOMEPHOM JIBH)KCHUH
g5 Yckopenne.  PaBHOYCKOpEHHOE — NPSIMOJIMHENHOE
' JBUKCHHE
8.6 #H#HPar###CBoOOoqHOE maxenne. OneITe! [ annnes
#H##Par###PaBHOMEpHOE JIBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepron u yacrora obpamienus. Jluneitnas u yriosas
ckopocTH. LlenTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBriit 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 H#HH##Par### ] [puHuun cynepno3uiuu Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###ParfH##Cunia TpeHMsl: CWila TPEHHUS! CKOJIbKEHUS,
' CHUJIa TPEHUS MTOKOSI, IPYTHe BUIbI TPEHHUSI
214 #H#HParf##Cunna  TSDKECTH W 3aKOH  BCEMHPHOTO
. TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHHS
215 JBwxenue t1uaner  Bokpyr  Connua.  Ilepas
' KocMuYeckasi CkopocTb. HeBecoMocTh U neperpy3ku
816 PaBHOBecue MarepuasbHOM  TOYkH. AOCOJIIOTHO
' TBEPIOE TEIIO
217 #H##Par###PaBHOBecue TBEPOTO TENA C 3aKPEIIEHHON
. 0Cb10 BpauieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsce tena. U3menenue ummyinbsca. UMmynbe cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 H###Par###PeakTuBHOE JBUXKEHUE
8.21 Mexanunueckas paboTa ¥ MOIIHOCTb
22 PaGora cunm TskecTH, ymnpyroctd, TpeHus. CBs3b
' SHEPruM U paboThl
823 [loTenuuanpHass dHeprus Tejla, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHimanpHast SHEPTUsl CKATON PYKUHBI




8.25

##PartH##Kunernueckass  sHeprusa. Teopema o

KUHETHYECKOM SHECpPIrrUuun

8.26

Hi#HParf##3aKoH COXpaHEHUS] MEXaHUYECKOU YHEPTUU

8.27

[IpakTuueckue pabOTHI:

OrpezenieHne CpeHEeN CKOPOCTH CKOJBXKEHUs OpycKa
WIK ABWKEHUS IIapuKa MO HAKIOHHOW IIOCKOCTH.
OnpeneneHne yCKOpeHus Teia Npu paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HaudajabHOU
CKOpPOCTH.

[IpoBepka THMOTE3bI: €CIAM MPU PAaBHOYCKOPEHHOM
ABHUKCHUHN 663 HavaJIbHOMU CKOPOCTH IMYTHU OTHOCATCA
KaK psA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
IIPOMEXYTKU BPEMEHU OJUHAKOBEI.

Uccnenosanue 3aBHUCHUMOCTH CUJIBI TpPEeHUS
CKOJIB’KCHUS OT CHJIBI HOPMAJIbLHOIO  JaBJICHUA.
Onpenenenne KOdPPUIMEHTa TPEHUS CKOJIbKEHUS.
Onpenenenne xKECTKOCTH MNpyKuHbL. OrnpeneneHue
paboThl CHIIBI TPEHHUS NMPU PAaBHOMEPHOM ABMXKEHUU
TeJa Mo TOPU3OHTAIBHOM oBepXHOCTU. Onpesenenne
paboThl CHJIBI YOPYTOCTH TMpU MOAbEME Tpy3a C
HCITIOJIB30BAHUEM HCIOABHMKXHOIO MW IIOABUKXHOI'O

OJIOKOB

8.28

dusnueckue SBICHUS B pupoJ€: MPUIUBEI U OTJIMBBI,
JABMOKCHHUEC IIJIIAHCT ConHeyHOH CHUCTCMbI, PCAKTUBHOC

JABUXXCHUC KHUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpOWCTBA: COUAOMETpP, JaTYUKHU

TIOJIOKCHHA, PACCTOSIHUA U YCKOPCHUS, PAKCTBI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoieOaHuil: Nepuoj, 4acToTa,
aMIUIATY1a
97 MaremaTtuueckuid M MOPYKUHHBIM ~ MasSTHUKH.

[IpeBpamenne  2HEpruM  mpu  KojieOaTEIbHOM




JABMDKCHUU

9.3

3aryxatomme KojeOaHus. BeiHy)KIeHHBIE KOJIeOaHMs.

Peszonanc

94

Mexannyeckue BoOJIHBI. (CBOWCTBA MEXaHUYECKUX
BOJH. lIponmonbHblE M momnepedHble BOJIHBL. JlIMHA
BOJIJHBI U CKOPOCTb €€  pacHpOCTpaHEHHUs.
MexaHnndeckue BOJIHBI B TBEPIIOM Telle, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

HNudpas3Byk u ynbTpa3ByK

9.7

[IpakTuueckue paboOTHI:

OmnpeneneHue 4acToTbl W Iepuojaa  KojeOaHHi
MaTeMaTHIECKOTO MasiTHAKA.

OmnpeneneHue 4acToTbl W Iepuojaa  KojeOaHHi
NPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBHCHUMOCTH Iiepuoja KoJjeOaHUit
MOJBENICHHOTO K HUTH Tpy3a OT JUIMHBl HHUTH.
HccnenoBanue 3aBUCHUMOCTH Iiepuoja KoJjeOaHUit
MpY>KMHHOTO MAasiTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH  TepHoja  KoiebaHuid  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyXuHel. V3MepeHue ycKOpeHHs  CBOOOJHOTO

HajgcHus

9.8

dusnueckue SBICHUS B Iprupoac: BOCIIPHUATHUC 3BYKOB
JKUBOTHBIMHU, 3CMIICTPACCHHC, celicMuUJecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMarHUTHbIE BOJIHBI.

10.1
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexTpoMarauTHas npupoja csera. CKOpOCTb CBETa.

BosHOBEIE CBOMCTBA cBETA




[IpakTuueckue paboOTHI:

10.4 N3ydeHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
TIOMOIIIbI0 MOOMIIBHOTO TenedoHa
®dusnyeckue SBICHUS B MpHUPOJAE: OUOJIIOTHYECKOE
10.5 JelicTBUe  BHUIMMOIO,  yJIbTpaHUOJETOBOITO U
PEHTT€HOBCKOTO U3TyUYEHHM
10.6 Texauueckue YCTpOWCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTOUHUKY cBETa
11.2 [IpsimonHENHOE pacpoOCTpaHEHHUE CBETA
13 Otpaxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa’KEHHs CBETa
114 IIpenomnenne cBera. 3aKkoH MpPENOMIICHHUS CBeTa.
' [TosHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 Jlunza. Xop siydeil B JInH3E
116 Ontuyeckast cucrema ¢oroanmnapara, MUKPOCKONa H
' TEJIECKOIa
117 I'ma3 kak onTudeckas cucreMa. biaM3opykocTh u
' JAJIbHO30PKOCTh
11 11.8 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA.

CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
OTPaXXEHHUS CBETOBOIO JIy4a OT yrJja MaJeHHUs.
###Par###I3ydueHne XapaKTEPUCTHK HW300paKCHUS
MpeaMeTa B TUIOCKOM 3epKaje.
#HH#HPar###ccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUs CBETOBOI'O Jiyya OT YIJia MAaJIeHUs Ha
TpaHUIE «BO3/IyX — CTEKIION.

#iPartHt# lonyyenne wW300pakeHUH C TIOMOIIBIO
coOuparolen JTUH3bI.

#i#Par#H##Onpenencaue (HOKYCHOTO PACCTOSIHHUSI U

OINTHYECKOMN CHIIBLI co6npa10mel“4 JINH3HEI.




HHHPar###OnbpITEI IO PA3J0KEHUIO OEJIOro CBETa B
CIIEKTP.
H#HPar#H##ONbITHl 0 BOCIPUSATHIO IBETa MPEIMETOB

[IpU UX HAOJIOIEHUH Yepe3 IBETOBbIE (DUIBTPHI

dusznyeckue ABICHUS B MpupoAc: 3aTMCHHA COJ'IHI_[EI u

11.10 JIyHBI, IIBETa TEJ, ONTHYECCKUE SABJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
T TexHuyeckue  yCTpPOMCTBA:  OYKH,  IEPUCKOII,
' ¢doroanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
21 OmnbiTel Pesepdopaa u rmutanerapHas MoJieNb aTtoma.
' Mogens aroma bopa
192 Hcnyckanue u norjouieHue cBera aTroMoM. KBaHTHLI
. JInnenyaTsie CIIEKTPbI
12.3 PaguoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHUs
14 Crtpoenune aromHoro sapa. HykinoHHas wmonenb
' aTOMHOTO sapa. M30Tonsl
15 PanuoaxktuBHble nipeBpamienus. [lepuoa nomypacnana
' aATOMHBIX Si7iep
126 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3aPSI0BOTO U
. MaccoBOT0 YUCEI
12 OHeprus cBsA3M aTOMHbIX sAnep. CBs3p Maccsl M
12.7
SHEPTUu
g Peakuuu cuHTe3a u genenus sgep. Mcrtounukum
' sHepruu CosiHIA U 3BE3]
19 Snepnas osHepretuka. JlelcTBUE paJMOAKTUBHBIX
' M3JTy4YEHUH Ha )KUBbIE OPraHU3MBbI
[IpakTuyeckue pabOTHI:
HaGmonenne CrojomHeX M JUHEHYATBIX CIIEKTPOB
U3ITy4EHUS.
12.10

HccnenoBanue TPEeKoB: M3MEPEHHE SHEPTUU YaCTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoTOrpadusm).

W3mepeHne paanoakTUBHOTO GoHa

12.11

®u3nyecKue SBICHHS B TMPUPOJE: €CTECTBEHHBIN




PaauOAKTUBHBIN ¢on, KOCMHYECKHE Jy4H,
PaaUOAKTUBHOE W3JIyYEHUE MPUPOAHBIX MHUHEPAIIOB,
NEUCTBHE PAJMOAKTHBHBIX M3JIyYEHUH HAa OpPraHU3M

YCJI0BCKa

12.12

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VMHJVBHyaJIbHBIA TO3UMETp, KaMmepa Buiibcona




INPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNS K MPEAMETHBIM pe3yJabTaTaM
0a30BOro ypOBHSI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0paszopanust Ha ocHose PI'OC

[Tonumanne ponu  (GU3MKK B  HAyYHOM KApTUHE  MUDA,;
c(OPMUPOBAHHOCTh 0A30BBIX TPEJACTABICHUNA O 3aKOHOMEPHOM
CBSI3M U ITO3HABAEMOCTH SIBJICHUH NPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromeid pond (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJIOTWi, 00 »3BOIIOLMHU
(bu3NUeCKUX 3HAHUN U UX POJIM B LIETIOCTHON €CTECTBEHHOHAYYHOM
KapTHMHE MHpa, O BKJIAJE€ POCCHUMCKUX M 3apyOEeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUSA O BHIAX MaTepuu (BEIIECTBO M TIOJIE), O JABHKEHUU KakK
croco0e CyIIeCTBOBaHHMsS MaTepuH, 00 aTOMHO-MOJEKYJISPHON
TEOpUU CTPOEHHUS BEIECTBA, O (PU3MUYECKON CYIIHOCTH SIBICHHUN
IpUpoabl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBaHTOBbIX); yMEHHME pa3iuyaTh SBJICHUS IO OMNHCAHUIO HX
XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
NaHHOe (pu3MyUecKoe sBJIEHUE; YMEHHE pPacliO3HaBaTh IPOSBIICHUE
U3YyYEHHBIX (PU3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BbIIEIAA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnagenue ocHOBaMM MOHSATUHWHOIO Aammapara U CHUMBOJIUYECKOTO
s3bIKa (PU3UKU U HCIONb30BAaHUE UX JJIS pelIeHHs] y4eOHBIX 3a7ady;
YMEHHE XapaKTepU30BaTh CBOWMCTBA Tei, (PU3WUYECKUE SIBICHUS U

IMpOLECChI, UCITIOJIB3Ys Q)YHZ[aMeHTaHBHLIe H SOMITUPHYCCKUC 3aKOHbI

VMeHnne OIHMCEIBAaTh HN3Y4YCHHBIC CBOMCTBA TE€N U (bHBI/I‘IeCKI/IC

SAIBJICHUS, UCIIOJIB3Y S (1)I/I3I/I‘~ICCKI/IC BCJINYHHBI

Brnagenne ocCHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTI0IeHUs TPaBHJT OE30MACHOTO TPYy/a: HaOMoACHHE (PU3HIECKUX
SIBJIEHUM

yMEHHE CaMOCTOSATEIbHO COOMPATH HKCIIEPUMEHTAIBHYIO YCTAHOBKY




13 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XO]T
OIIBITA M 3alUCHIBATh €0 PE3yJIbTaThl, ((OPMYIHPOBATH BBIBOBI;
[IPOBEJCHUE NPSIMBIX M KOCBEHHBIX H3MEpeHUuN (U3NuecKux
BEJIMYMH: YMEHHUE IUIAHUPOBATH HW3MEPEHMS, CaMOCTOSTEIBHO
coOupaTrh SKCHEPUMEHTAJbHYIO YCTAaHOBKY 110 HHCTPYKLHUH,
BBIUHCIIATh 3HAYCHHME BEJIWYMHBI U aHAJIU3UPOBATh I1OTYYCHHbIE
pe3yapTaThl ¢ Y4YETOM 33JaHHOM IOIPEIIHOCTH PpEe3yJbTaTOB
U3MEPEHUI;

MIPOBEJICHUE HECJIOXKHBIX OSKCIIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPUMEHTAJbHYIO YCTaHOBKY H
MIPOBOAMTH  HCCJENOBAaHUE 1O  HMHCTPYKIUH, IPEACTABIAThH
MOJTyYEHHbIE 3aBUCUMOCTU (DPM3NYECKUX BEJIMYMH B BUJE TaOIUI] U
rpadUKoOB, YYWUTHIBATh IOTPELIHOCTH, JENaTh BBIBOJABI 110

pe3yiibTaTaM UCCICTOBAHUA

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoOjelnei
(MaTepuanbHas TOUka, aOCOIOTHO TBEP/IOE TEJIO, MOJIENIN CTPOCHHUS
ra3oB, XUJKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJIENb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHUE NPUMEHATh UX IS

0OBsACHEHHS (1)I/ISI/I‘IGCKI/IX IIpoueccoB

YMmeHne oOBACHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTyalludl IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJIATH IIPUYMHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTH OOBACHEHHE C OINOpOW Ha W3YYCHHBIE CBOHCTBA
¢Gu3nyeckux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENIU

YMmeHnue pemath pacuéTHble 3ajauu (Ha Oaze 2 — 3 ypaBHEHHI),
UCIIONB3Yysl 3aKOHBI U (QOpPMYJIBL, CBs3bIBatOIIMe (U3NYECKUE
BEJIMYUHBI, B YACTHOCTH, 3allUCHIBATh KPATKOE YCIIOBHUE 3a]ayH,
BBISIBJISITh HEJIOCTAIOIIME JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XOUMBIE JUIs €€ PelIeHHs, HCIIOIb30BaTh CIIPAaBOYHbBIE TAaHHBIE,
MIPOBOJIUTH PACYETHl U OLEHUBATH PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (pU3MUECKON BETMUNHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTD

(bu3nyecKoil BeIMYNHBI, MOTYYECHHON IPU PEILICHUH 3a7aun

Vmenue XapaKTCPU30BaTh MPHUHIUIILI Z[GflCTBI/I?I TEXHUYCCKUX

YCTPOMCTB, B TOM YHCJ]I€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX




TEXHOJIOTHYCCKUX IMPOLECCOB IO NX OMUCAHUIO, UCIIOJb3Yd 3HAHUA
0 CBOMCTBax (I)I/I3I/ILICCI(I/IX SIBIICHUI U H606XOIII/IMBIC (bI/I3I/II-ICCKI/IC

3aKOHOMEPHOCTH

10

YMeHue HCrosib30BaTh 3HAHUA O (U3MUECKUX SBJICHUAX B
MIOBCETHEBHON KM3HM Ui obOecreyeHuss Oe30MacHOCTH  IpH
oOpamieHUH ¢ OBITOBBIMH  NpHOOpaMH W TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 310pOBbS U COOJIIOJEHHUS HOPM
AKOJIOTMYECKOTO TOBEJIEHUS B OKpY)KaIOIEeH cpene; MOHMMaHue
HEOO0XO/IMMOCTU NPUMEHEHUs JOCTHKEHUHM (PU3MKU M TEXHOJOTH

JUI paliMOHAIbHOIO IPUPOIOTOIb30BAHUS

11

OneIT TIOMCKa, TPEOOpa3OBaHUS W TPEACTABICHUS WHGOpPMAIUU
(bU3MYECKOTO COAEpXKAHUS C HCIOJIb30BaHMEM HWH(OPMAaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh 1I0CTOBEPHOCTh
MOJly4eHHON WH(GOpMallMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHUE HCIOJIb30BAaTh IIPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil HayYHO-IOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COCPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYpChl CETH
Wutepner; BnaneHue 0a30BbIMM HaBbIKAaMU MpeoOpa3oBaHUs
nH(pOpMaNMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYTyIO; YMEHHUE
CO3/1aBaTh COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBE MH(POPMAITUH 13 HECKOIBKUX HCTOYHHKOB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUYECKUE ABJIEHUA
. Mexanudeckoe aBWKEHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD JIBUIKEHUS
PaBHOMepHOE u HepaBHOMEpPHOE ABUKeHUE. CpenHsisa ckopocTs. Dopmyna s
1.2 BBIYUCIICHHS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NpAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJAUHATHI T€JIa OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUYKEHUS:
13 x(t)=x,+0f
I'padukn 3aBUCMMOCTH OT BpPEMEHHU IS TMPOEKIMH CKOPOCTU, MPOSKIIHUU
MepeMeNeHusi, MyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJMHATHI T€Jda OT BPEMEHHM B CIydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO JIBHKCHHUSI:
Se(f) =V, #1+ay * ;
@opMynbl ISl MPOEKUUU MEPEMENICHUs, TPOEKIMH CKOPOCTU M MPOEKIHU
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKCHUU:
1.4 s.(D=yy, -t+a,- L :
2
U.\'(t) =Upx tay -1,
a. (f)=cast,
uh.2 - UE_T: =2a,s,
I'paduku 3aBUCHMOCTH OT BpPEeMEHHM IJIsl MPOEKIHUU YCKOPEHHs, MPOEKIHUU
CKOPOCTH, TPOEKIIMU TEepPEeMEIIEHUs, KOOPJIWHATHI TPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU’KEHHUH
CBoboaHoe nagenue. GopMyIibl, OMUCHIBAIONINE CBOOOTHOE TaICHNE Tela 1o
s BEPTUKAJIM (JBIKEHHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIIBHO IMOBEPXHOCTH
' 3emnu). ['paduku 3aBUCHUMOCTH OT BpPEMEHHM MJI MPOEKIUU YCKOPEHHS,
MPOEKIUUA CKOPOCTH M KOOPAMHATBHI TMPU CBOOOJHOM TNAJACHUM Tejla IO




BEPTUKAIIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBIDKEHHUS Tella MO OKpYKHOCTH. HampapieHue
CKOpOCTH.

dopmyna il BEIYUACICHHUS CKOPOCTH Yepe3 PaJnyC OKPYKHOCTH W IEPHUO/T
oOpareHus:

g o
Py

T

LenTpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

YCKOPCHUH. d)opMyna AJI1 BBIYUCJIICHUSA YCKOPCHUA:

®dopmya, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaleHUs:

v =?

1.7

Macca. ITnotHocTh BemecTBa. @opmyJia il BBIYUCICHUS TIIIOTHOCTH:

1.8

Cuna — BektopHas gusnueckas BenuunHa. CloskeHue Cuil

1.9

SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroTona:
F=m-a

CoHanpaBiIe€HHOCTh BEKTOPA YCKOPEHUS TeJIa U BEKTOPa CUJIbI, IEUCTBYIOIICH

Ha TCJI0

Bzaumopeincteue ten. Tpernit 3akoH HeroToHa:

Fa=-Fy

1.12

TpCHI/Ie IIOKOA U TPCHHUC CKOJILXKCHUA. CDopMyJIa JIA BBIYHUCIICHHUA MOAYJIA

CUJIbI TPCHUSA CKOJIbXKCHUA!




F_=u-N

1.13

Hedopmanus tema. Ympyrue u Heymnpyrue nedopmanuu. 3aKOH YIPYroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMUPHOI'O TATOTCHUA:

My -MA
F:G.:—_“

R
Cuna TsxecTu. Y CKOpeHue CBOOOHOTO Ma CHHUS.

dopmyna Ui BBIYUCICHUS CHIIBI TSHKECTH BOJM3M MOBEpXHOCTH 3emuu: F =
mg.
JiBmxenue miaHet Bokpyr ConHua. [TepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHasi Gu3ndecKasi BeIHIHHA.
pP=mb

Nmnynbe cucremsl Tel. U3MeHenue umimyJiibea. MIMIyabe cusibl

1.16

3akoH COXpaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHCTCMBI TCII:
D=myU; +m, 0, =const

PeakTuBHOE IBUXKEHUE

1.17

Mexanundeckas padota. @opmyra st BEIYUCICHUS paOOThI CUJTBI:

A=Fscosa

Mexanndeckast MOIIHOCTB:

1.18

Kunernueckas u MNOTCHIUAJIbHAsS SHCPIUA. d)opMlea JJIA BBIYHUCIICHUA

KUHETHUYECKON SHEPIUU:




mu”
E. =

K 2

it

Teopema o knHeTHUECKOU dHEeprun. PopmyIa A BEIYUCICHUS
MOTEHLIMAJIBbHOW YHEPT UM TEJa, TOJAHATOTO

HaJ 3eMIéii:

EP:H?g}

Mexannyeckas SJHEpIus:

E=E.+E »

L19 3aKOH COXpaHEHUs1 MEXaHWYEeCKOH 3Heprun. PopMyna s 3aKOHa
COXPAHEHUS MEXAHUYECKOUM SHEPTUH B OTCYTCTBUE CHII TpEHHUS: E = const.
[IpeBpalieHne MEXaHMYECKOW SHEPTUHU MPU HATUYUM CUIIBI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.

Peryar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0

1.20 -

[MoxBwxHbIN 1 HenoABWXKHBINA 0510Kku. KITJ] mpocThIX MeXxaHU3MOB,

T] L dinmasm

‘%I‘IH‘EIEEEZ.H
JlaBiienue TBEpIOTO TENA.
®opMyna 17151 BBIYUCIICHUS 1aBJICHUs TBEPJIOTO Tena:
_F

P= 5

JlaBnenue ra3za. ATMocdepHoe J1aBlIeHNE.

121 I'mapocraTtnyeckoe naBieHUE BHYTPU KUJKOCTH.

dopmyia 171 BBIYUCICHUS JaBJICHUS BHYTPHU KUJKOCTH:
P=pgh+py,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
123 3akon Apxumena. dopmyna sl OonmpeneNeHUs BBITAJIKUBAIONICH CHIIHI,

Z[eﬁCTBYIOHleﬁ Ha TCJIO, HOI‘p}I)I(éHHOe B XXUJIKOCTb MJIM ra3:




Fap =P8V

VYcaosue nnaBanus tena. [lnmaBadue CyZI0B M BO3QYyXOILIaBaHUEC

1.24

Mexanndeckue KojieOaHWsA. AMIUIMTYAa, TEPHUOJ W YacToTa KoJieOaHUH.

dopmyiia, CBSI3bIBAIOLIAS YACTOTY M NEPUO/ KOJIeOaHUI:

1.25

MaremMatnueckuii M TNpYyKMHHBIA MasTHUKH. l[IpeBpamieHune sHeprum Ipu

KoJie0aTeIbHOM JABUXKCHUN

1.26

3aTyxanmI/Ie KoJIeOaHusL. BBIHY)K,I[GHHBIG Kxonebanus. Pe3oHanc

1.27

Mexanndeckre BOJIHEI. HpOI[OJ'IBHLIC U IOIICPCUYHBLIC BOJIHLI. ZIJ'II/IHa BOJIHBI 1

CKOPOCTbB PacHpOCTPAHCHUS BOJIHBI:

=g

1.28

3BYK. FpOMKOCTB " BBICOTA 3BYKa. OTpaxceHHe 3BYKOBOI71 BOJIHBI Ha T'paHUIIC

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

IIpakmuueckue pabomoi

N3mepeHne cpenHell MIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIbI; JKECTKOCTH
MPY>XKUHBL, KOA(POUIMEHTA TPEHUS CKOJIBKEHHS;, paObOThI CHIIBI TPEHUS, CHIIBI
YIPYTOCTH; CpeiHell CKOPOCTH JBMKEHUSI OpyCKa MO HAaKJIOHHOW IUIOCKOCTH;
YCKOpeHUsl OpycKa IMpH JBMKEHHMU IO HAKIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTH4ecKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJ1e0aHui Npy>KMHHOTO MasiTHUKAa; MOMEHTA CUJIbL, AEHCTBYIOLIETO HA pbIYar;
paboThl CHIIBI YNPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HENOIBUKHOIO
610Ka; pabOTHI CHITBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBIO TOBHKHOTO
OoKa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOH CHJIBI OT 00BbEMa MOTpYyXEHHOU
YacTH TeJa U OT MJIOTHOCTH XKHUIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI
OT MAacChl TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMAJIbHOIO JIaBJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT CTENIEHH
neopManuy Npy>KUHBI; YCKOPEHUsI OpyCKa OT yTIiia HaKJIOHA HaIpaBIISIONICH;
nepuoJia (4acToThl) KOJIEOAaHUH HUTSHOTO MAasATHUKA OT JUIMHBI HUTH; IIEpUoJa
KOJIe0aHui MPYXUHHOIO MAasiTHUKA OT MacChl Tpy3a U KECTKOCTU IMPYKUHBL;
HCCIIeZIOBAaHNE HE3aBUCUMOCTH MepHoja KojaeOaHUM HUTSHOIO MasTHUKA OT

Macchl Tpy3a. [IpoBepka yciioBust paBHOBECHSI pblyara




Qusuueckue sA6NeHUs 6 nNpupode: TPUMEPHl JBUKEHHUS C Pa3IUYHBIMHU
CKOPOCTSIMH B KUBOW U HEKUBOU MPUPOJE, ACHUCTBUE CUJIbI TPEHUS B IPUPOJIE

U TCXHUKC, IPUIMWBBI W OTJIHUBBI, ABUXXCHHUC IIJIAHCT ConHeyHon CHCTCMBI,

130 PEaKTUBHOE ABM)KCHUE )KUBBIX OPTaHU3MOB, PhIYaru B TeJie YEIOBEKa, BIUSHUE
aTMoc(epHOro JaBJCHUS Ha >KUBOW OPTaHM3M, IJIAaBaHUE PbIO, BOCTIPUATHE
3BYKOB KHUBOTHBIMH, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texunuueckue ycmpoticmea.: CIUAOMETpP, AATYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUS, JAWHAMOMETp, IOMIIUIHUKN, PAKEThI, pPbIYar, TOJBMXHBIA U

131 HEMOJIBWKHBINM OJIOKU, HAKIIOHHAS TUIOCKOCTh, IPOCThIE MEXAaHU3MBI B OBITY,

' coO0MIaroMecs COCyAbl, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMUECKUIN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp, 3XOJOT,
WCIIOJIH30BAaHUE YIIbTPA3BYKa B OBITY U TEXHHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOKEHUSI MOJEKYJSIPHO-KMHETHUYECKOM TEOpUHM  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPOTO, )KUIAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTRA.
Kpucrannuaeckue u amopdHbIe Tena

25 JIBwxenue dactuil BemecTBa. CBs3b CKOPOCTH JABWKEHUS YACTHUIl C

' Temneparypoil. bpoyHoBckoe nBukenue, nuddysus

23 CMauyuBaHue U KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacHIMpeHne U CKaTUe

2.5 TemoBoe paBHOBECHE

Y BuyTtpennss sneprus. Pabora m Temmomepemnada Kak CHocOObl W3MEHEHUs

' BHYTPEHHEN SHEPIUU

2.7 Bupl Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3ITyYEHUE
HarpeBanue wu oxnaxkngenue Tten. KommuecTBO TEoOThL. Y aenbHas
TEIUIOEMKOCTB:

2.8 . N

O=cem(t,—t,)
3aKOH COXPAaHEHHUs PHEPrHH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

21 0+0+.=0

2.10 HUcnapenue u konaeHcauus. M3mMeHeHHe BHYTpPEHHEW SHEPrUU B MPOLIECCE




hcmapeHuss W KOHJeHcauuu. KumneHune KUIKOCTH. YelbHas TemioTa

napoo6pazoBanus: L = Q/m

2.11

BnaxHnocTs BO3ayxa

2.12

[InaBnenne u kpucraumsauusa. l3MeHeHHe BHYTPEHHEH OHEpPrUM IIpU

TUIABJICHUW U KPUCTAJUIM3AllUN. Y,Z[CJ'IBHaH TCIIOTA ITJIaBJICHUA !

2.13

BHyTpeHHsAs1 oSHeprus CcropaHus TOILIMBA. YJENbHAas TEIUIOTa CTrOPAHUS

TornuBa: ¢ = O/m

2.14

[Mpununs! padoTs! TermnoBbix apurateneit. KI1/1 reruioBoro apurarens

2.15

IIpaxkmuueckue pabomol

W3mepenune yaenbHON TEIIOEMKOCTH METAITIMYECKOTO HWIMHPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TeMIieparypsl (hUKCHPOBAHHOMN
Maccpl, B KOTOPYHO OIIyIIlEH HarpeTblii LWIMHIP; KOJWUYECTBA TEIUIOTHI,
OTJaHHOI'0 HArpeThIM LWIMHAPOM, IIOCIIE OIYCKAaHMs €ro B BOAY KOMHATHOU
TEMIIEPATYpPbl; OTHOCHUTENBHOM BIIAXKHOCTH BO3AyXa; YACIBHOW TEIUIOTHI
mIaBiaeHus Jpja. lMcciaenoBanue W3MEHEHMs TEMIEpaTrypbl BOABL  IIPU
pa3IUYHbIX YCIOBMAX; SIBIECHUS TENJI00OMEHa MPH CMELIMBAHUU XOJIOJHOW U

ropsiueil BoAbl; IpoLecca UCIIapeHust

2.16

Qusuueckue a61eHUs. 8 npupoode. TOBEPXHOCTHOE HATSXKEHHE M KallMIIISIPHBIE
SBJICHUS B MPUPOJE, KPUCTAIUIBI B MpUpoae, uznyyenue CoiHIa, 3aMep3aHue

BO/1I0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue  ycmpouicmea:  KalWUISAPbl, TNPUMEPbl  HUCHOJIb30BaHUSA
KpUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, NaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIUICHUS JOMOB, TMHI'POMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTraTelb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB

32

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyiona

33

3akoH COXPAHCHUSA IJICKTPUICCKOI'O 3apdaia

34

9HeKTpI/I‘IeCKOG IIoJIC. HaHpH)KéHHOCTB QJICKTPHUYCCKOI'0 IIOJIA. HpI/IHI_II/Il'I




CYNEPHO3UINH NEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenn snexktpuueckux 3apsiioB. [leficTBHE SIEKTPUUYECKOTO TMOJST Ha

3.5
3eKTpUUecKue 3apsaabl. [[poBOAHUKY U JUAIIEKTPUKU
[ToctosHHBIN BnekTpudyeckuil TOoK. JleHcTBUS 3yekTpuyeckoro Toka. Cua
tToka. Hampsixenue.
3.6 I=q/t, U=A/4
DIIEKTPUYECKOE COMPOTUBIICHUE. Y JETBHOE AIEKTPUUECKOE COTPOTUBIICHHUE:
3.7 R =pl/S
3akon Oma aJig yyacTka anekrpudeckoit nenu: / = U/R
3.8
[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:
riele T T_ r __ IT - : _
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE cOETMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHHUS:
U=U,I=I+1;R=—.
 § F  § Fa ?
CwMmenranHble COeTMHEHUS TTPOBOTHUKOB
PaGora u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenna:
¥
3.11 O=I"-R-t
310 OneiT Opcrega. MarHutHoe Mojie OpsIMOrO IPOBOJHUKA C TOKOM. JIMHHMM
MAarHuTHON MHIYKIIUH
113 MarauTtHoe mOJ€ MOCTOSIHHOIO MAar"HuTa. Bj3anMoIelCTBHE NIOCTOSHHBIX
MAarduToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABneHue 35eKTpoMarauTHOM nHayKiuu. [Ipasuio Jlenuna
316 Ilpakmuueckue pabomol

I/I3MepeHHe SJICKTPHUICCKOTO COIIPOTUBJICHU A pe3uCTOpAa, MOIIIHOCTH




ANEKTPUYECKOTO TOKa; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE
(pe3ucTophl, JIaMIOYKa), OT HAIIPSKEHHUS Ha KOHITaX TIPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBJICHHUS OT JUIMHBI IPOBOJHHUKA, IIOIIAJAN €0 IOIEPEUYHOr0 CEYEHUs
U YIEIBHOTO COMPOTUBIICHUS.

[IpoBepka npaBuia it JIEKTPUUYECKOTO HAIIPSKEHUS MIPU IOCIEI0BATEIIBHOM
COCIMHEHUHN MPOBOJHUKOB; MpaBuia JUIsl CHJIbI 3JEKTPHUYECKOrO0 TOKa IMpPH

napaisIeJIbHOM COCANHCHUHN ITPOBOAHHUKOB (pe3I/ICTOpBI 151 naMnqua)

Qusuueckue A6NeHUss 8 Npupode: DIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TTOJI€ 3eMJIH, IPEH( MOIFOCOB,
POJIb MAarHUTHOT'O TOJISL U1 XKU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpPMETp, BOJIBTMETP, PEocTar,
CU€TUMK  DJCKTPUUYECKOH DHEPTUH, DIEKTPOOCBETUTEIBbHBIE MIPUOOPEI,

3.18 HarpeBaTesbHbIE 3JIEKTPONIPUOOPHI (mpumepsl), IEKTPUUECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOJBUraTeNlb IIOCTOSIHHOIO TOKa,
IeHepaTop MOCTOSHHOI'O TOKA

3.19 DJIeKTpOMarHuTHbBIE BOJHBI. [1IKkasa 3eKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBeta. [IpsmonnHeiHOe pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cBeta

3.4 JIunza. Xon nyueit B muH3e. PoKycHOE paccTosiHuE IuH3bl. OnTHUYecKas cuiia

' auH3bl: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHIECKHUE TPUOOPHI
IIpakmuueckue pabomul
HH#HPar##l13MepeHre ONTUYECKON CHIIBI coOMparomieil JIMH3bL, (OKYCHOTro
paccTosiHus coOMparolei JIMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpPOB MPEAMETA
1 U300paKeHus1, KOTAa IPeIMET PACIIONOkKEH B IBOWHOM (hOKyce), oKa3aTess

3.26 MIPEIOMJICHUS CTEKIIA.
#H##HPar##llccnenoBanue CBOMCTBA M300paKEHUS, MOJYYEHHOI'O C TOMOIIbIO
coOuparomel JUH3bl; U3MEHEHUS! (POKYCHOI'O PACCTOSIHUS JIBYX CIIO’KEHHBIX
JIMH3; 3aBUCHUMOCTH YIJIa MPEIOMIIEHHsI CBETOBOIO Jy4a OT yrIjla IaJeHUs Ha
IPaHUILE «BO3LyX — CTEKIIO»

3.27 Qusuueckue saenenuss 6 npupooe: 3arMmenus ComHna u JlyHbI, 1BETa Tell,




ONTHUYECKHUE SIBJICHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)

Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIAPAT, ONTUYECKHE

3.28
CBETOBO/JIBI
4 KBAHTOBUBGIE SBJIEHUA
41 PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3iaydenus. Peakuuu anbga-u 6era-
' pacmana
42 Omnwitel Pesepdopna mo paccesnuro anbda-yactui. [lnanerapnas Mmomaens
. aToma
4.3 CoctaB atroMHoro sipa. M3otonsl
4.4 [Tepuon momypacmnajga aTOMHBIX siIEp
4.5 Snepublie peakuy. 3aKOHBI COXPAHEHUS 3aPSI0BOI0 H MACCOBOTO YHCET
Qusuueckue sA6leHUs 8 NpuUpooe. ECTECTBEHHBIM pPaJUOAKTUBHBIA (OH,
4.6 KOCMHYECKUE JIyYd, PaJNOAKTHBHOE H3IyYeHHE MPHUPOJHBIX MHUHEPAIIOB,
JIeiCTBUE PaJMOAKTHBHBIX U3TYYCHUH Ha OPraHU3M YeJI0BEKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, HHAUBUAYalIbHBIN J03UMETP, Kamepa

Bunbcona, sinepHas sHepreTHka




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

METOIUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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