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INOSAACHUMTEJIBHAS 3AIIMCKA

IIporpamma mo ¢u3uke Ha YypOBHE OCHOBHOrO o00IIero oOpa3oBaHHS
COCTaBJICHAa Ha OCHOBE IOJIOXKEHWH M TpeOOBaHUW K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTeNIbHON IPOTPaMMEI, MPEICTABIEHHBIX B
®I'OC 00O, a Takxke c yuérom hemepaibHO pabouei TporpaMMbl BOCIIMTAHKS U
Konuenuuu npenogaBanus ydyeOHoro mpeamera «Pu3ukay.

Conepxanue mnporpaMMbel 1o (U3WKe HampaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOH IPaMOTHOCTU OOYYaroIUXCS U OPraHU3allUui0 H3y4YeHHS
Gu3uKu Ha JesTeNbHOCTHOM OCHOBe. B mporpamme mo (u3MKe Y4HUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu Tpebosanuii ®I'OC 000 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3ysibTaTaM 00ydYeHHMs, a TAKKe
MEXIPEAMETHbIE CBS3H E€CTECTBEHHO-HAYyYHBIX Y4YEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHusI.

IIporpamma 1o Qu3sKke ycTaHaBIHBaeT paclpesielieHHe y4e6HOro MaTepHana
o rogam oby4eHus (IO Kiaccam), IpeaiaraeT MPUMEPHYIO MOCIEN0BATENbHOCTD
U3Y4Y€HHsS TE€M, OCHOBaHHYIO Ha JIOTUKE DPa3BUTUS IPEIMETHOTO COAEPKAHHS U
y4€Te BO3PACTHEIX OCOOCHHOCTEH 00yYaroImxcs.

Ilporpamma mo ¢u3uke pa3paboTaHa ¢ LENbIO OKa3aHHUS METOMHYECKOMH
TIOMOIM YYHUTEIIO B CO3[[aHUM paboyeli NporpaMMBI IO y4eOHOMY IpPEIMETY.

Qusyika  SBISETCS  CHUCTEMOOOPAsylOIMM [l  eCTECTBEHHO-HAYYHbIX
Y4€OHBIX [PEAMETOB, MOCKONBKY (GU3HYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
W SBICHUH, H3y4aeMbIX XHMHelH, Ouoiorumed, acTpoHOMHeH u buznyeckoit
reorpaduei, BHOCHT BKIag B €CTECTBEHHO-HAYYHYIO KapTUHYy MHUpa,
NPEeNOCTaBIAeT Hauboiee sCHble 0Opasibl NPUMEHEHHS HAYYHOTO METOMA
I03HAHHUS, TO €CTh CII0CO0a NMOJTyYeH s JOCTOBEPHBIX 3HAHHUMN O MHUpe.

OnHa u3 riaBHBIX 33124 (U3MYECKOro oGpazoBaHMS B CTPYKType OGIIEro
00pa3oBaHusi COCTOMT B ()OPMHPOBAHMH €CTECTBEHHO-HAYYHOM ITPaMOTHOCTH H
UHTEpeca K HayKe Y 00ydYaronuxcs.

N3yyenne ¢usukm Ha 6a3oBOM YpOBHE MpPENNONAraeT OBJIAICHHE
CICYIOIIMMH KOMIETEHTHOCTSIMH, XapaKTepPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

* HAyYHO OOBSICHSATD SBIICHUS;

* OLICHUBATh U TIOHMMATL OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHHUS,

* KHTEPIIPETUPOBATH NaHHBIE M MCIIOJIH30BaTh HAYYHBIE JOKA3aTEIbCTBA
JUIsL IOJTyY€HUs BEIBOJIOB.

Ilenn wu3yyeHHs GHM3KMKM Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
ompeneners! B KoHuenuum npenongaBanus yde6HOro mpenMera «®Dusuka» B
oOpasoBaTenbHBIX ~OpraHmsamusx Poccuiickoit ®enepaunw, peanu3yomux



OCHOBHBIe 00IIe00pa3oBaTebHble IPOrpPaMMbl, YTBEPXKAEHHOW pelIeHUEM
Konnernu MunucrepctBa npocsemenus Poccutickoit @enepanuu (IpoToKoa oT 3
nexabpst 2019 r. Ne [IK-4BH).

Henn n3yyenus GpuU3HKH:

e IPUOOpETEeHHEe HWHTEpeca M CTPeMJIEHHS OO0y4JaloluXcs K HaydYHOMY
U3YYCHHUIO TNPUPOABI, pPa3BUTHE HUX HHTEJUIEKTYaAJIbHBIX M TBOPYECKHX
COCOOHOCTEH;

e pa3BUTHE IPEICTABIECHUN O HAYYHOM METOJE MO3HAHHUSI M (OPMHPOBAHHE
UCCIIEIOBATENbCKOT0 OTHOIIEHHS K OKPYXKAIOIIUM SBIICHHSIM,

« GopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3ydYeHHs OCHOB
CTPOEHHS MaTepUH U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

 GOpMHUpOBaHUE MPEICTaBICHUNH O pOJU (GUWKHM M Pa3sBUTUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;

*pa3BUTHE  MNpPEACTaBIEHUWHA O  BO3MOXHBIX  chepax  Oymyriei
npo(ecCHOHAIBHOM NesTeTbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JNaJbHENIEMY O0y4EHUIO B 3TOM HaIlpaBJIEHUH.

HocTrkeHne 3THX Ieneidl IporpamMmbl MO (U3MKE HA ypOBHE OCHOBHOTO

ob1ero o6pa3oBaHus 00ECIIEYNBAETCS PEIIEHHEM CIEAYIOMNX 3a/aY:

eIpHOOpETEHHE 3HAHUH O  IHUCKPETHOM CTPOEHMH  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, 3JE€KTPUYECKHX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

* IPHOOpETEHNE yMEHMH ONHUCHIBATH M OOBACHATH (PU3UYECKHE SBICHHUS C
HCIIOJIb30BaHUEM MOJYyUYEHHBIX 3HAHUM;

*OCBOCHME METOJOB pEIIEHHs MPOCTEHINUX pACUYETHBIX 3amad ¢
HCII0JIb30BaHUEM buznuecKkux Mozerei, TBOPYECKHUX U
MPaKTHKO-OPUEHTHPOBAHHEIX 3aaY;

*PasBUTHE YMEHHUH HaOIIONaTh NPHUPOAHBIC SIBIEHHMS U BBINOJIHSTH OIBITEHI,
nabopartopHble  paGOTBI W OKCHEPHMEHTAIbHBIE HCCIEIOBAHUS  C
HCIIOJIb30BaHHEM U3MEPHUTENBHBIX IPUOOPOB;

* OCBOCHHE NPUEMOB PabOTeI ¢ MHMOpMalHedl (U3UYECKOro COmepiKaHHusl,
BKJIFOYasi HH(POPMAIIMIO O COBPEMEHHBIX TOCTHXEHUAX (U3MKH, aHATU3 U
KPHUTHYECKOE OLIEHNBaHHe HHPOPMALINY;

* 3HaKOMCTBO CO cepamMy MpodhecCHOHATEHOM e TeNbHOCTH, CBI3aHHBIME C
(Gu3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JNOCTHXKEHUAX QU3UUECKON HAYKH.

Ha wnsyyenne @usnku (6a30Bblii ypoBeHB) Ha YPOBHE OCHOBHOIO OOIIEro
obpasoBaHust oTBoAUTCS 238 yacoB: B 7 Kiacce — 68 4acoB (2 gaca B Henmemo), B 8
Knacce — 68 yacos (2 4aca B Hezemo), B 9 kinacce — 102 uaca (3 yaca B HEZIEH0).



[Ipennaraemelit B mporpamMMe mo ¢u3uKe NepedeHb JabopaTopHbIX paboT U
OIIBITOB HOCUT PEKOMEH/IaTeNIbHBIN XapaKTep, yUUTeNlb JeaeT BbIOOp MPOBEACHHUS
1ab0paTOpPHBIX pPabOT MW ONBITOB C YYETOM HHAUWBUAYAIbHBIX OCOOEHHOCTEH
00yyJaromuxcsi, COMcKa SKCIEepPUMEHTAIbHBIX 3alaHii, IpearaeMblX B paMKax
OCHOBHOTI'O IT'OCYZapCTBEHHOT'0 3K3aMeHa 110 (HU3HUKe.



COAEP)KAHME OBYUYEHMUS

7 KJIACC

Pazgen 1. @u3uka 4 e€ posib B NO3HAHHH OKPY’KaIOLIEro MHpa.

®u3zuka — Hayka o mpupone. SBneHus npuponbl. PusndecKue SIBICHUS:
MeXaHUYeCKue, TEIIOBbIE, JIEKTPUIECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BeNMUUYUHBL. V3MepeHuwe ¢u3ndeckux BenuuynH. Dusnueckue
npubopsl. [TorpemHocts u3Mepennii. MexxayHapoaHasi CUCTEMa eIUHHLI.

Kak ¢wusuka u [pyrme ecTecTBeHHble HAayKd H3y4aloT MPHPOAY.
EcrecTBeHHO-Hay4HbIii MeTON IO3HAHMS: HaONIOAEHHE, MOCTaHOBKAa HAy4YHOTO
BOIIPOCA, BBIABUKEHUE THIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, OOBSICHEHHE
Habmogaemoro siBieHus. Onucanue GU3NIECKUX SIBICHUHN C ITOMOIIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHuyeckue, TENJIOBBIE, DJEKTPUYECKUE, MAarHUTHBbIE, CBETOBBIE
SIBJICHUS.

2. Ousuyeckue npubOpHl U MpoIeaypa MPSMbIX U3MEPEHU aHaJOrOBBIM M
111 (GPOBBIM PUOOPOM.

Jlabopamopmnsie pabomel u onsimeL.

1. Omnpenenenue LeHbI AeTE€HUS MIKaIbl K3MEPUTEIBHOIO IPUOOpA.

2. H3mepeHue paccTosHUM.

3. MsmepeHue 06bpEMa KUAKOCTH U TBEPIOTO TEIA.

4. OmnpeneneHne pa3MepoB MaJlbIX TeEIL.

5. W3Mepenue TemmepaTypbl NpH HOMOIIM JKUAKOCTHOIO TEPMOMETpA M
JlaT4MKa TeMIepaTyphl.

6. IIpoBenenue uccnenoBaHHs MO MPOBEPKE T'MIIOTE3bI: JAIBHOCTh IOJETA
[IapyKa, MyIIeHHOr0 F'OPU30HTAIBHO, TeM 0oJbllle, YeM OOJIbIle BBICOTA
mycKa.

Pasnen 2. IlepBonayaiibHble CBeJeHHSI 0 CTPOEHHH BelleCTBA.

CTpoenue BemiecTBa: aTOMBI M MONEKYJbl, HX pa3sMepbl. OIBITHI,

JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBroxkeHne dyactun BemectBa. CBsA3b CKOPOCTH IBIMKEHHMS YacTHI[ C
TeMmnepaTypoii. bpoyHoBckoe nBukeHue, nuddysus. BzaumonelicTBHe yacTHIl
BEILIECTBA: IPUTSDKEHHUE U OTTAIKHBAHHE.

ArperaTHble COCTOSIHHMS BEIIECTBA: CTPOEHHE a30B, KMAKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKHX) Tel. B3aMMOCBS3b MeXIy CBOWCTBAMH BEIIECTB B PAas3HBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO ABHIKEHHS.



2. Habmonenue nuddysun.
3. Habmromenue  siBieHu#l,  OOBSICHSIOUIMXCS  NPUTSHKEHHEM WA

OTTAJIKHBAaHUEM YaCTHI] BEIICCTBA.

Jlabopamopnsie pabomot u onvimel.
1. OumeHka nuaMerpa aTroMa METOAOM PSIOB (C  HCIIOJIB30BaHHEM

¢doTtorpaduii).

2. OmnbITel 10 HaOJIIOAEHUIO TEMJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnpITel 10 06HAPY)KEHUIO NEHCTBUS CUJI MOJIEKYJIIPHOTO IPUTHKEHHUSI.

Pa3znen 3. /IBH:KeHHE M B3aMMOJAEHCTBHE TeJl.

Mexannueckoe nBWXeHHe. PaBHOMepHOEe W HEpaBHOMEPHOE IBMIKEHHE.
Cxopocts. CpenHss CKOPOCTh IPH HEPaBHOMEPHOM [BHXKEHHH. PacuéT myTtu u
BPEMEHU JIBHKEHHUS.

SIBnenne vHepuMu. 3aKoH HHepUWH. B3auMoneiicTBHe Tel Kak IpHYMHA
U3MEHCHUS] CKOPOCTH [IBHJKE€HHs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHocTs BemecTBa. CBSA3b IJIOTHOCTH C KOJHYECTBOM MOJEKYJ] B EIWHHULE
00BbéMa BelecTBa.

Cuna xak xapakTephCTHKa B3auMonencTBus Ten. CHla yIpyrocTH M 3aKOH
I'yka. 3mMepeHue CHIIBI C MOMOIIBIO AMHAMOMETpA. SIBJIeHHE TATOTEHHS M CHIIa
TsoKecTH. Cuna TsDKecTH Ha Apyrux muaHerax. Bec tena. HeBecomocts. CrioxeHne
CUJI, HANIPABJICHHBIX IO OJHOW mpsiMoii. PaBHonelcTBytomas cui. Cuia TpeHus.
Tpenne cxonbxenus u TpeHne nokos. TpeHue B IPUPOJe U TEXHUKE.

Hemoncmpayuu.

Q n & wiNn o

HabmoneHne MexaHH4eCcKOro ABMKEHHS Tela.

H3MepeHne cKOpoCTH MPSIMOJIMHERHOTO IBHKEHHUSL.
Habmronenue sBneHust HHEPIMH.

Hab6mronenne n3MeHeHUs! CKOPOCTH TIPH B3aHMOJEHCTBHM TeJL.
CpaBHeHHe Macc 10 B3aMMOIEHCTBHIO Tel.

Croxenue cuJl, HaNpaBJIEHHbIX 110 OJHOM IIPIMOIi.

Jlabopamopnsie pabomot u onvimeoL.

1.

Onpenenenre cKopoCTH paBHOMEPHOTO ABUKEHHMS (LIAPHKA B KHIKOCTH,
MOJIENIU JJIEKTPUYECKOI 0 aBTOMOOHIIS ¥ TaK Jaiiee).

Ornpenenenne cpenHedt CKOPOCTH CKOJBKEHHs OGpycKa MM IIaphKa I10
HaKJIOHHOH IIOCKOCTH.

Onpenenenue NIOTHOCTH TBEPAOTO Tea.

OmnBITEI, NE€MOHCTPUPYIOIIHE 3aBUCHMOCTh PACTHKECHHS (zedopmarun)
IIPY)XUHBI OT IPHJIOKEHHOM CHIIBI.

OnBITBI, NEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIBI TPEHHS CKOJBKEHHS OT
BecCa TeJla U XapakTepa CONPHKACAIOIIUXCS TOBEPXHOCTEN.

Pasnen 4. laBnenne TBEPABIX Tel, JKUIKOCTEH U razos.



JaBnenue. CriocoObl yMEHBIICHHUS U YBEIHMYEeHUs NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUs raza oT o0bEMa, Temmneparypbl. [lepemaya naBieHuUs
TBEPABIMH TEJNaMH, KUAKOCTAMU M rasamu. 3akoH [lackans. [IHeBmatuueckue
MAaIlMHBI. 3aBHUCHUMOCTh HaBJIEHUS >XUIKOCTH OT TIiayOuHBL. [ 'mapocraTudeckuii
napaznokc. Coobuiaroniuecs: cocyasl. [ mapaBIuyecKkue MEXaHU3MEL.

Atmochepa 3emnn u atMochepHOe naBieHUe. [IpUYMHBI CYIIECTBOBAHMS
BO3AyIHOM ob6onouku 3emmu. Omnbit Toppuuennn. M3mepenue aTtmochepHOro
JlaBJIeHHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBlIEHHs OT BHICOTHI HaJl YPOBHEM MOPSI.
ITpubops! anst u3MepeHust aTMOCHEPHOTO JaBJIEHHUS.

JlelicTBue )XUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bosgyxonnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHHUS T'a3a OT TEMIIEPATYPEI.

Ilepenava naBneHuUs )KUAKOCTBIO U T'a30M.

Coobmiaromuecs cocymabl.

I'mnpaBnuyeckuii mpecc.

IIposiBnenue neficTBrsI aTMOCHEPHOTO IaBIEHHUS.

3aBHCHMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMa MOrpYXEHHOH YacTH
Tejla U MJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BHITANKHBAIOIIEH CUJIBI BECY BHITECHEHHOMH JKHUIKOCTH.

8. YCIlOBHE NIaBaHUS TelN: IUIaBaHWE WJIM IIOTPYXKEHHE Tel B 3aBUCHMOCTH
OT COOTHOLIEHUS INIOTHOCTEH TejIa U )KHIKOCTH.

Jlabopamopmusie pabomst u onsimel.

1. HccrnenoBanue 3aBMCHMOCTH Beca Tella B BOJIE OT 00bEMa HOrpyKEHHOH B
YKUIKOCTb YacTH Tela.

2. Ompenernenne  BHITANIKMBAIOLIEH CHJIBI, JeiCTBYyIome#d Ha Tejo,
MOTPY>KEHHOE B KUJKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKHBAIOLIEHN CUIIbI, NEHCTBYIOMIEH Ha TEIO
B )KHIKOCTH, OT Macchl TeJja.

4. OnbIThl, JEMOHCTPUDYIOIIME 3aBUCHMOCTh BBITAJIKUBAIOIIEH  CHIIBL,
JEHCTBYIOLIEH HAa TENO B JKHIKOCTH, OT 00bEMA IOrpYXEHHOW B
XKHUJIKOCTh YaCTH TeJla ¥ OT IJIOTHOCTH KUIKOCTH.

5. KoHcrpynpoBanue apeomeTpa WM KOHCTPYHMPOBaHHE JIOOKH W
OoIpeneieHne €€ rpy30noabEMHOCTH.

Pa3nen S. Pa6ora u MomHoOCTB. JHeprus.

Mexannyeckas pa6ota. MOLIHOCTS.

IIpocTble MeXaHM3MBI: pBIYAr, OJIOK, HaKJIOHHAs MIOCKOCTb. IIpaBmiio

paBHOBeCHs pelyara. IIpuMeHeHWe IIpaBHIa paBHOBECHS pblY4ara K OJIOKY.

O v s wNnp
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«3o0moroe mpaBuiao» MexaHukd. KIIJI mpocTeix MexaHu3MoB. IIpocTeie
MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas »dHeprus. KuHeTnueckas ¢ IOTEHUHAIbHAs OSHEPIHs.
[IpeBparieHue 0THOTO BUJa MEXAaHUUECKOW SHEPIHH B APYroi. 3aKOH COXPaHEHUs
SHEPruu B MEXaHUKE.

Hemoncmpauuu.

1. IIpuMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomosl u onsimeol.

1. Omnpenenenue pabOThl CUJIBI TPEHHUS NMPU PAaBHOMEPHOM [BHXKECHHUM Tella

110 TOPU3OHTAJIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycinoBui paBHOBECHS pblyara.

3. Hsmepenue KII/] HakI0OHHOM MJIOCKOCTH.

4. H3ydeHue 3aKkOHa COXpaHEHUSI MEXaHUYECKOW SHEPIHH.

8 KJIACC

Pa3nen 6. TenioBble siBJICHHS.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPHH CTPOEHHUS
BemecTBa. Macca M pa3sMmepbl aTOMOB M MOJeKyl. OMNBITBI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOXKEHHUS MOJIEKYISIPHO-KHHETUYECKOM TEOPHUH.

Mogenun T1BEpPIOro, JXUAKOTO M Tra3000pa3HOrO0 COCTOSHMN BELECTBA.
Kpucranmueckue u amopoubie Tena. OObACHEHHE CBOWCTB Ia30B, )KUIKOCTEH U
TBEPIABIX Tel HA OCHOBE IIOJIOXKEHHH MOJEKYJISIPHO--KHHETHYECKON TEOpHH.
CmauvBaH¥e U KallMJUIApHbIE sBIeHHs. TemoBoe paciupenne U cxaTtue.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEMJIOBOTO JBHIKCHHUS
4acTHl. BHyTpeHHss sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEW SHEPrUH:
Terionepenaya u COBepIIIeHHe paboTHI. Bungsr TeIIoNepeayn:
TEIJIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYEeHHE.

KonuuectBo Temnotel. YienapHas TEIIOEMKOCTh BellecTBa. TermaoobMed H
TEIJIOBOE€ paBHOBECHME. YpaBHEHHWE TeIUIOBOro OamaHca. [lnaBneHue w
OTBEpIICBAHHE KPUCTALIMYECKUX BEIECTB. YAEeIbHAas TEeIUIOTa ILIaBJICHHS.
[TapoobpazoBanne u KkoHzaeHcauus. Mcmapenme. Kunenue. ViembHas Teruiora
napooOpa3oBanus. 3aBHCHMOCTh TEMIIEPaTypsl KHUIIEHHS OT aTMOCHEpHOro
JIaBJICHUS.

BnaxnocTs Bo3myxa.

OHeprus TOILUTHBA. Y AeNbHasl TEMIO0Ta CTOPAHHS.

[Mpuanuner pabotel TemaoBeix asurareneii KIIJ[ TemioBoro aBHraTels.
TenoBble qBUraTeNy U 3alUTa OKPYXKAIOLIEH CPEIbI.

3aKOH COXpaHeHHs U IPeBPAILeHNs SHEPIUH B TEMIOBBIX IIPOIECCaX.

Hemoncmpauuu.

1. HaGmonenune 6poyHOBCKOTO ABHKEHUS.
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10.
11.
12.
13.

Hab6monenne nuddy3un.

HabmroieHue sSBJIeHUN CMaYMBaHUs U KallUJUIPHBIX SIBJICHUM.
HaGnroneHue TemioBoro paciiupeHus Tel.

W3MeHeHre HaBlieHUs ra3a MpH W3MEHEHWU o0BbEMa M HarpeBaHUU WU
OXJIAXKICHHH.

[TpaBuiia H3MepeHHs TeMIepaTyphl.

Bunsl Temionepenayu.

OxnaxaeHne npu COBEPIIEHUH pabOThI.

HarpeBanue npu coBepieHnd pabOThl BHEIIHUMHU CUJIaMH.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHbIX BEIECTB.
HabnroneHune KumeHusl.

Hab6nronenue noctossHCTBa TeMITEpaTyphl MPH TJIABJICHUH.
Mopenu TenIoBBIX IBHTaTENIEH.

Jlabopamopnsie pabomol u onsimel.

1.
2.
3.

10.
11.
12,
13.

OmnbITel 10 0OHAPYKEHUIO NEHCTBUSI CHII MOJIEKYJISIPHOTO MPUTSHKEHHUS.
OmnbITHI 110 BRIpAIIUBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM MIIKA caxapa.
OmnbITel 0 HAOMIONEHHUIO TEIUIOBOIO PACIIMPEHHS Ia30B, JKHUIAKOCTEH U
TBEPABIX TEJL.

Omnpenenenve naBneHus Bo3ayxa B OaJUIOHE LINPHIIA.

OneITEI, JE€MOHCTPUPYIOIIUE 3aBHCHMOCTh HaBJIEHHS BO3IyXa OT €ro
00b&Ma U HarpeBaHUs HITH OXJIAXKIECHHS.

IIpoBepka runotessl TUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATypHI.

Habmonenne u3MeHeHUs BHYTpEHHeW OJHEPrMHM Tela B pe3ynbTare
TEIJIONEpeNady U paboThl BHEIIHUX CHUJL.

Hccnenosanue sBIeHHS TemaooOMeHa NPHM CMEIIMBAHUH XOJNOIHOW H
ropss4eii BOIBbI.

Onpenenenre  KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH  IpH
TEII000MEHEe C HarpeThIM METAILTHYECKAM IIMIHHIPOM.

Onpenenenue ynenbHOM TEMIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO34yXa.

Onpenenenne yneabHON TEILUIOTHI IJIaBJIEHHS JIbA.

Pa3gen 7. DiiekTpuYecKkue 1 MAarHHUTHbBIE SIBJICHHS.

OnexTpusanus Ten. [IBa poia SJIEKTPHYECKHMX 3apsanoB. BiamMoneiicTBue
3apsDKeHHBIX Tel. 3akoH KyinoHa (3aBHCHMOCTB CHIIBI  B3aMMOJEHCTBHS
3apsDKEHHBIX TeJI OT BEJIMUMHBI 3apsIIOB U PACCTOSIHUS MEXIY TENIaMHu ).

OnexTpudeckoe noje. Hampsk€HHOCTH 3nekTpuyeckoro mons. IIpuHIum
CYNEpPIIO3UIUH JIEKTPHUECKUX 10JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpuueckux 3apsifoB. DIEMEHTApHBIA JJIEKTPUYECKHUM 3apsnl.
Ctpoenue aroma. [IIpoBOZHHKM W  [OUAINEKTPUKUA. 3aKOH  COXPaHEHHs
3JIEKTPUYECKOTO 3apsija.

DNeKTpUYeCKUd TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSSHHOTO TOKa. JIeHCTBHS 3JIE€KTPHYECKOro TOKa (TEIUIOBOE,
XUMHYECKOE, MarHUTHOE). DIIEKTPUUECKHH TOK B JKUJIKOCTSAX U ra3ax.

Onextpuueckas I1enb. Cuma Toka. DJIEKTpUUYECKOe  HaMpsHKEHUE.
ConpoTuBienne NMpoBOAHHMKA. YIEJIbHOE CONPOTUBIIEHHE BemiecTBa. 3akoH Oma
s ydactka uend. [locnepmoBarenbHoe M MapajuiebHOE  COENUHEHHE
IIPOBOJTHUKOB.

PaGota u MomHOCTh 3NeKTpHuYecKkoro Toka. 3akoH Jxoyms—Jlenia.
DNeKTpuYecKre Lend U MOTPeOUTENH IEKTPUIeCcKoi 3HepriH B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTosiHHBIE ~ MarHUTHl.  B3ammopeiicTBHe  INOCTOSIHHBIX  MarHHUTOB.
MarnuTtHoe none. MarHuTHOe moJie 3eMJId U ero 3Ha4YeHHue IS )KM3HH Ha 3eMIle.
OmeiT  Opcrena. MarHuTHOe TMoNie  3JIEKTPUYECKOTO TOKa. IIpuMeHeHMe
3JICKTPOMAarHMTOB B TEXHUKE. JleliCTBHE MarHUTHOTO MOJIS HAa IPOBOJIHUK C TOKOM.
DIEeKTPOIBUTATENb IMTOCTOSHHOTO TOKa. VICmONb30BaHME 3IEKTPOABMrareneii B
TEXHUYECKHUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OneiTel @apanes. SIBneHue 31€KTPOMArHUTHOM MHAYKIMHK. [Ipasuio JleHna.
DneKkTporeHeparop. Crioco6b1 IOJTy4YEHHUS JIIEKTPUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHMKAX SHEPTHH.

Hemoncmpayuu.

OneKTpu3amus Tel.
JBa pona 31eKTpUUECKUX 3apsI0B U B3aUMOIENCTBHE 3apsHKEHHBIX Tell.
Y CTpoiCTBO U IeHCTBHE DIIEKTPOCKOIIA.
DneKTpocTaTHYeCKask HHIYKIIHS.
3aKOH COXpaHEHUS EKTPHUECKUX 3aPsI0B.
IIpOBOIHUKY U TUIIEKTPUKH.
MonenupoBaHye CUTOBBIX JIMHUH 3JIEKTPHYECKOTO OIS
HIcTOYHUKY OCTOSHHOTO TOKA.
JIefCTBUS 37EKTPHIECKOr0 TOKA.
. DNEKTPUYECKUHN TOK B )KHIKOCTH.
. I'a30BBIit pazpsin.
. I3MepeHne Cuibl ToKa aMIepMETPOM.
. I3MepeH#ue 371€KTpUUECKOro HaIPSDKEHUS BOJILTMETPOM.
. PeocTart u MarasuH conpoTHBIIEHUA.
. B3auMoneiicTBrE NOCTOSIHHBIX MAardHUTOB.
. MonenpoBanre HEBO3MOXXHOCTH pa3elieHUs] TOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHie MarHUTHBIX [10JIeH TOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MarsauTtHoe mosie Toka. DJIeKTPOMAarHurT.

Jle#ficTBIE MArHUTHOTO TIOJISl HA MPOBOJHHK C TOKOM.

DNeKTpoABHUraTeNb MOCTOSHHOTO TOKA.

HccnenoBanue siBlI€HUS JIEKTPOMAarHUTHON MHIYKLIUU.

OneiTel @apanes.

3aBUCUMOCTh HalpaBJleHUsT HHAYKUMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimeot.

1.

LN - o o

10.
11.

12.

13.

14.

15.

16.

OneITel MO0 HAOMIONEHUWIO OJJIEKTPH3ALMM Tel MHAYKIHEH U IpU
COIIPUKOCHOBEHHH.

HccnenoBanre nOeHCTBUS 3JIEKTPUYECKOTO TIOJS Ha MPOBOJHUKH M
IUABJIEKTPUKH.

C6opka u mpoBepka pabOThI ITEKTPUYECKOM IENU IIOCTOSHHOIO TOKA.
H3MmepeHue u peryiupoBaHHe CHUJIBI TOKa.

H3mepeHue U perynupoBaHue HaIPSHKEHUS.

Hccnenosanue 3aBHCHMOCTH CHIJIBI TOKA, MIAYLIETO YEPE3 PE3UCTOP, OT
CONIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHHUS Ha pE3UCTOpE.

OnsIThl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTHUBJIEHUS! TNPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAH MOMEPEYHOro
CEeYEeHHUs U MaTepHaa.

IlpoBepka mpaBuia CIIOXKEHHS HANpPSIKEHWH IIPU I1OCIEIOBATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

Ilposepka mpaBuna O CUNBI TOKA HpH IapajulebHOM COETHHEHHH
PE3UCTOPOB.

Omnpenenenne paboThl 3IEKTPHIECKOT0 TOKA, HAYIIETO YePe3 PEe3UCTOP.
OmpezneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMOM Ha
pe3ucrope.

Hccnenosanne 3aBHCHMOCTH CHIIBI TOKA, UAYLIETO Yepe3 JAMIIOUKY, OT
HaIIpsDKEHUS Ha HEM.

Onpenenenne KI1/I Harpesarens.

Hccnenosanue MarHUTHOTO B3aUMO/IEHCTBHS IOCTOSIHHBIX MArdMTOB.
M3yyeHne MarHMTHOTO TONS MOCTOSHHBIX MArHMTOB IIPH  HX
00BEIUHEHNH U pa3IelICHHH.

Hccrnenosanve neicTBUSA 3IEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, [E€MOHCTPUPYIOIIHE 3aBHCUMOCTh CHJIBI  B3aUMOIEHCTBHS
KaTylIKd C TOKOM M MarHuTa OT CUJIbl TOKa ¥ HalpaBJICHHS TOKa B
KaTyIIKe.

18. i3yueHue nelicTBUS MarHUTHOTO TTOJIS HA TPOBOIHHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. Msmepenue KIIJI anexTpoaBuraTebHON YCTAaHOBKH.

21. OnBITEl 1O HCCIENOBAHUIO SIBJIEHHS JJIEKTPOMArHUTHOM WHIYKIUH:
UCCIIEIOBaHWE M3MEHEHMM 3HA4YEHUs W HaIPaBJICHUS] WHIYKIHOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHHS.

Mexannyeckoe paBmwxeHHe. MarepuansHasd Toyka. CHcCTeMa OTCUéTA.
OTHOCHTENBEHOCT, MEXaHWYECKOTO IBMXKEHHsS. PaBHOMEpHOE MpSIMONHHEHHOe
asuxeHue. HepaBHomepHoe mpsiMonuHeitHoe nBikenne. CpenHsas ¥ MTHOBEHHAS
CKOPOCTH T€Jjia IIPY HEPABHOMEPHOM JIBHIKEHHUH.

Yckopenne. PaBHOyckopeHHOe mpsiMonMHelHoe aBmxeHue. CBOGOIHOE
nagenue. Oneitel [anunes.

PaBHOMepHOe nBMXeHHE IO OKpYXHOCTH. Ilepuon M YacToTa obpareHwus.
JInneiiHas u yriosas ckopocTH. LleHTpocTpeMuTeNBHOE YCKOPEHHE.

Ilepssrii 3akon HeroToHa. BTopoii 3akon Herotona. Tperuii 3axon HeioToHa.
ITpuHIMI Cyneprno3uiyy CHil.

Cuna ynpyroctu. 3akon I'yka. Cuiia TpeHus: CHIIa TPEHHUS CKOJIBKEHHUS, CHITa
TPEHUs IIOKOs, IpyTUe BUABI TPEHHUS.

Cuna TsKecTM W 3aKOH BCEMHDHOIO TATOTEHHS. YCKODEHHE CBOGOIHOTO
naneHus. JIpwxenue minaHeT Bokpyr Conuma. IlepBas kocMuueckas CKOPOCTb.
HesecomocTs u meperpysku.

PaBHOBecre MaTepuanbHON TOukH. AGCOMOTHO TBEpIOE Teso. PaBHOBecHe
TBEPIOTO TeJla C 3aKPEIUIEHHOH OChIO BpaleHust. MoMeHT cunbl. I{eHTp TspkecTH.

Wvnyiec tena. M3smenenne umnynsca. UMImynse cHisl. 3akoH COXpaHEeHHs
ummyibca. PeakTuBHOE nBUXKEHHE.

Mexanuyeckas pabota W MoHOCTh. PaGoTa CHI TsDKECTH, YOPYTOCTH,
TpeHus. CBsi3b SHepruu U paboTsl. [loTeHImMaNbHAS SHEPrHs Tena, MOHATOTO Hal
IIOBEPXHOCTBIO 3eMJIHU. [loTeHnManbHas sHeprus cxxaTol npyxuHbl. Kunetnueckas
SHeprus. Teopema o KMHETHUYECKOH SHEpruM. 3aKOH COXPAHEHHS MEXaHHYeCKOi
SHEPTUH.

Hemoncmpayuu.

1. HabmoneHne MexaHHYeCKOro JBMIKEHHUS TeJla OTHOCHTENHHO Pa3HBIX TEJ

OTCYETA.



U L

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

CpaBHeHHEe TyTell M TpaeKTOpUil ABMKEHHS OJHOIO M TOrO Xe Tela
OTHOCHTEINIbHO Pa3HBIX Tell OTCYETA.

N3MepeHue CKOPOCTH M YCKOPEHHS MPSIMOTUHEHHOTO TBUKEHUSI.
HccnenoBanue MpH3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

Habmronenue IBIKEHUS Tella M0 OKPYKHOCTH.

Habnronenne MexaHWYeCKHX SIBIIEHHM, TPOUCXOASIINX B CUCTEME OTCUYETA
«Tenexka» TmpuH e€ paBHOMEPHOM H YCKOPEHHOM JIBW)KEHUH
OTHOCHUTENIbHO KaOuHeTa (PHU3HKH.

3aBHCHMOCTh YCKOPEHHUS Tella OT MacChl Tejla U AEWCTBYIOIIEH Ha HEro
CHJIBL.

Habmronenue paBeHCTBa CHI TPH B3aUMOIEHCTBUH TEIL.

W3MeHeHue Beca Tejia IPU YCKOPEHHOM JIBHKEHHUH.

Ilepenaya uMIybca Ipu B3aUMOIEHACTBHH TEJL.

IIpeobpa3oBaHus 3HEPTUY NMPH B3aUMOIEUCTBUH TEIL.

CoxpaHeHue UMITyJibca NP HEYIIPYTOM B3aUMOIEHCTBUH.

CoxpaHeHHe UMITyJIbCa MPU aOCOTFOTHO YIIPYTrOM B3aUMOJIEHCTBHH.
Habnronenune peakTHBHOTO JBHKEHHS.

CoxpaHeHne MeXaHH4YeCKOM 3HEPTHHU IIPH CBOOOJHOM MaeHUN.
CoxpaHeHre MeXaHHYEeCKO SHEPIHH IIPH ABHKEHHHU TeJla O] NeHCTBHEM
IPY>XHHEI.

Jlabopamopnsie pabomsl u onvimeL.

1.

KoncTpynposanue TpakTa amsi pasroHa M JaibHEHIIEr0 PaBHOMEPHOIO
JBUOKEHUS IIApUKA UITH TEJIEKKH.

Onpenenennie cpefHeidl CKOPOCTH CKONBXKEHHS OpYCKa WIIH ABHKEHHS
[IapyKa 10 HAaKJIOHHOM TJIOCKOCTH.

Onpenenenne ycKOpeHHs Tena NP DPABHOYCKOPEHHOM [BH)KEHHH IO
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBMKEHUHM 0€3 HayallbHOM CKOPOCTH.

IlpoBepka THIOTE3bI: €ClNM TpPH PABHOYCKOPEHHOM [BHXKEHHHM 6€3
HayalbHOW CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYSTHBIX YHCEN, TO
COOTBETCTBYIOLIUE IPOMEXYTKH BPEMEHH OUHAKOBBI.

Hccnenosanue 3aBUCHMOCTH CHJIBI TPEHMS CKONBXEHHS OT CHJIBI
HOPMAaJIbHOT'O JAaBJICHHS.

Omnpenenenne ko3hGuIeHTa TPEHNS CKOILKEHHUS.

Onpenenenue xECTKOCTH IPYKHHBIL.

Omnpenenenre paboThl CHIIbI TPEHHS PH PaBHOMEPHOM IBH)KCHHH Tela
110 TOPU3OHTAJILHON ITOBEPXHOCTH.



10. Onpenenenue paboOThl CHJIBI YOPYrOCTH IIpH IOABbEME TIpy3a C
MCIIOIb30BaHUEM HEMOIBHKHOTO W MOIBI)KHOTO OJI0OKOB.

11. I3yueHune 3aKOHAa COXpaHEHHUS] SHEPIUH.

Pazgen 9. Mexanuveckue Kojae0aHUs H BOJIHBI.

Koneb6arensHoe apmwxkenne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOaHUM: IEPUOTI,
4acToTa, aMILTATyaa. MaTeMaTuuecKuilt U NMpyXKUHHbIA MasTHUKH. IIpeBpaienne
SHEPIr'HH MPH KoJIeOaTeTbHOM ABMKECHUU.

3aryxaromue  Kojebanus.  BwiHykneHHble — konebanusa.  Pe3onanc.
Mexanudyeckue BosHBL. (CBoiicTBa MexaHWdeckuxX BoOiH. IlpomoneHble H
nonepeyHble BOJIHBL. J[MMHAa BOJHBI M CKOPOCTh €€ pacHpOCTPaHEHHs.
MexaHu4ecKre BOJTHBI B TBEPAOM Tejle, CECMUYECKHE BOJIHBI.

3Byk. ['poMKkocTs 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MIHpa3Byk u
yJIBTpa3BYK.

Hemoncmpayuu.

1. Habmronenne konebaHuii Ten moj OEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YOPYTOCTH.

Habmonenne konebanuii rpy3a Ha HUTU U Ha MIPYyKHUHE.
Hab6nronenune BeIHYXIEeHHBIX KOJeOaHU U pe30HaHCca.
PacnipocTpaneHue mpoI0JIbHBIX U MTOMEPEYHBIX BOJIH (Ha MOJIEIH ).
Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AxycTudeckuil pe3oHaHC.
JIaﬂopamopubte pabomel u onsimol.
1. OmpeneneHue 4YacTOThl W Iepuoga KoJjieOaHWM MaTeMaTHYECKOIro
MasiTHHKA.

2. OmpeneneHue 4acCTOTHI U epHoia KoJieOaHUi MPYKMHHOTO MAsSTHUKA.

3. HccnenoBanue 3aBUCHMOCTH Tepruoaa KoleOaHu# MOABEIIEHHOIO K HUTH

rpy3a OT AJUHBI HUTH.
4. HMccnenoBaHue 3aBUCHMOCTH IepHoaa KoJeOaHU# MpyKUHHOTO MasTHHKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCMMOCTH IepuoAa KoyieOaHHi rpy3a, MOABELIEHHOrO K
HUTH, OT MacCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh II€pHOJA  KOJIeOaHUM
IPY>XHHHOIO MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYIKUHBI.

7. W3MmepeHue yckopeHusi CBOOOTHOTO MaIeHHSI.

Pa3pnen 10. DnekTpoMarHuTHOE MOJIe M 3JIEKTPOMATrHHTHbIE BOJIHBI.

DNEeKTpOMarHuTHOEe  IoJle.  DNeKTpoMarHuTHble  BouHbl.  CBolicTBa
3JIEKTPOMAarHuTHbIX BojH. [llkana sJeKTpoMarHUTHBIX BOJIH. Kcmoib3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3H.
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DnexTpoMarHuTHas mpupoaa cBeta. CkopocTs cBeTa. BojHOBBIE CBOMWCTBa
cBeTa.

Hemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BonHOBEIE CBOMCTBA CBETA.

Jlabopamopusie pabomot u onsimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOHUJIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  Momenb  cBera.  Mcrounuku ~— cBera.  IIpsAMonmHeinHoe
pacnpoctpaHenue cBeta. 3atMeHus: Connua u Jlynsl. Otpaxkenue cBera. Ilnockoe
3epKayio. 3aKOH OTpa)KeHHUsI CBETA.

Ilpenomnenue cBera. 3akoH mpenomieHus cBera. IlonHoe BHYTpeHHee
oTpakeHUWe cBeTa. VIcrmonb3oBaHWE TMOJHOTO BHYTPEHHEro0 OTPaXXEHUsS B
ONTUYECKHX CBETOBOJAX.

Jlunza. Xom umydeir B JumH3e. OnrTudeckas cucrema (oroanmnapara,
MHKpPOCKOIIa M Tejeckoma. [J1a3 kak omTHYecKass cHucTeMa. BIU30pyKOCTh U
NaTbHO30PKOCTb.

Pasnoxxenne Oemoro cBera B cmekTp. OmnbiTel HpbtoToHa. CroxxeHue
CIEKTpaJIbHBIX LIBETOB. JlUcriepcust CBeTa.

Hemoncmpayuu.

IIpsiMonuHelHOe pacpoCTpaHEeHHE CBETA.

OTtpaxxeHue cBeTa.

IToyuenne n3o6pakeHn# B INIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKajiax.

IIpenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xon mydeit B cobuparolieit 1uH3e.

Xoz Jiydeii B pacceUBalOIIeH JINH3E.

Ilomy4yenue n3o06paxeHu#t ¢ MTOMOIIBIO JTHH3.

IIpuHnun neiicTBus ¢poToanmapaTa, MUKPOCKOIIA B TEJIECKOIA.

10. Mozens rnaza.

11. Pa3znoxeHue 6enoro cBera B CIEKTP.

12. ITonmy4yenue 6e0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IBETOB.

Jlabopamopusie pabomst u onvimel.

1. Hccnenosanue 3aBMCHMOCTH YIJIa OTpPaKEHHsI CBETOBOTO JIyda OT yIJja
nafeHusl.

2. Msydenue xapaKTepUCTHK M300pakeHHUs IIPeIMETA B IIOCKOM 3€pKalle.

3. HccnenoBanre 3aBUCHMOCTH yIila IPEJIOMIIEHHSI CBETOBOTO JIy4a OT yria
[IaJI€HUs Ha TPaHULIe «BO3AYX—CTEKIIOY.
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[Tomy4yenue n300paxeHu# C MTOMOIIBI0 COOMPAIOIIEH JTUH3HI.
Omnpenenenue (HOKyCHOTO pacCTOSIHUS U ONTHYECKOH CHIIbI cobuparomei
JIMH3BI.

6. ONBITHI IO Pa3lI0XKEHUIO OEI0ro CBeTa B CIIEKTP.

OmnbITEl 0 BOCHPUSATHIO I[BETA MPEAMETOB NPH HUX HAOIIONEHUH dYepe3
I[BETOBBIE (QUIHTPHL

Pazgen 12. KBanToBbI€ sIBJI€HHS.

OmneiTel Pesepdopna u ninanerapHas monens aroma. Mozens aroma Bopa.
Hcnyckanue u nornomieHue cBeta atoMoM. KBauTel. JIuHeidaTeie CIEKTpEI.

PagnoaktuBHOCTE. Anb(a-, 6eta- 1 raMma-u3inydenus. CTpoeHHEe aTOMHOTIO
sapa. HykinoHHas Mopens aromHoro sapa. M3zoromel. PanuoakTuBHBIE
npespainenus. [lepuon nmomypacnana aTOMHBIX saep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHUS 3apsI0BOT0 M MacCOBOIO YHCEI.
OHeprusi CBsI3M aTOMHBIX sigep. CBsi3b Maccel U SHepruM. Peaknuu cHHTe3a H
nenenus sgep. Mcrounnku suepruu ConHila 1 3BE31.

Sinepnas sHepretka. JlefiCTBHS pPaJHOAKTUBHBIX H3JIy4eHHH Ha IKUBBIE
OpraHU3MBl.

Hemoncmpayuu.

CrnekTpbl U3ITyYeHHs U IOTJIOIEHHS.

CreKTphl pa3IMyYHBIX Ta30B.

Coektp Bogoposa.

Habmoznenue Tpekos B kamepe Buibcona.

Pabora cyéTynka HOHU3HPYIOIUX U3TydEeHHUH.

Peructpauus usnydenus npupoIHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie pabomot u onsime..

1. Habmronenue CITOIHBIX U ITHEHYATHIX CIIEKTPOB H3ITyYEHHUS.

2. HccnenoBanne TpekoB: M3MEpEHHE SHEPrHHM YacTHIBI MO TOPMO3HOMY

nyTH (1o GoTtorpadusm).

3. Msmepenue paguoakTuBHOro (oHA.

IloBTOpHTEIBbHO-0600 ALK MOAYTID.

IToBTOpHTENEHO--0600MArOMIHI MOy b TPeHA3HAYEH IS CHCTEMATH3AINH
M 0000WIeHMS TNpPeIMETHOrO0  COAEpXaHUSs M  ONbITA  AESTENHbHOCTH,
NPUOOPETEHHOTO IPU U3yYEHHH BCETO Kypca DHM3UKH, a TAKXKe IS MOATOTOBKH K
OCHOBHOMY TOCy[JapCTBEHHOMY 3K3aMeHy M0 ¢u3uke mis obydaromuxcs,
BBEIOPABIINX 3TOT y4EeOHBIN IpeIMeT.

IIpu u3y4eHUn NaHHOTO MOMYIISl PEAU3yIOTCA M CHCTEMATH3UPYIOTCS BH/IbI
ACSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIIEYMBAETCS JOCTHIKEHUE MPEAMETHBIX H
METalpEIMETHBIX  NJIAHHUPYEMbIX  pe3yJbTaToB  OOy4eHus, (GopMupyeTcs
€CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOIOB MCCIIEOBAHUS

o v A WwWN R



ABJICHUN TPUPOABI U TEXHWKH, OBJAJCHHE YMEHUSMH OOBACHATH (QU3MYECKHE
SBJICHUS], OpPUMEHssS I[IOJly4YeHHBbIE 3HaHWs, pellaTh 3aJa4vd, B TOM YHUCIIe
Ka4e€CTBEHHBIE U SKCIIEPUMEHTAJILHBIE.
[IpyHIMOUANBEHO [ESATENbHOCTHBIA XapakTep NaHHOIO pasjesa pealu3yeTcs
3a cu€T TOro, uro oOyyaroluecss BBIIOJHAIOT 3alaHKs, B KOTOPBIX MM
[peajaraeTcs:
Ha OCHOBE IIONyYEHHbIX 3HaHUM pacmo3HaBaTh M HAay4HO OOBICHATH
¢Gu3nyeckue BICHHUs B OKPYXKAIOLIeH MpUpoe U NOBCEIHEBHOMN )KU3HHU;
MCIIOJIb30BaTh Hay4YHbIe METObI MCCIIeJOBaHUS (GU3NYECKUX SIBICHUHN, B TOM
YHCJIe U1 IPOBEPKYU TMIIOTE3 U IIOIYyYEHHUs TEOPETUYECKUX BEIBOLOB;
OOBSACHATH Hay4dHble OCHOBBHI Hambojee BaXKHBIX OCTHIKEHUH COBpPEMEHHBIX
TEXHOJIOTUH, HAlIpUMEP, IPAKTUYECKOIO UCIIOJIb30BAHUS PA3IMYHbIX HICTOYHUKOB
SHEPrud Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHUs BCEX U3BECTHBIX BUIOB
SHEpIuu.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Uzydenne pu3nku Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHusi HalpaBlIEHO

Ha JOCTHIXCHHUE JIMIYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 06pa30BaTe.HLHLIX

pe3yJbTaTOB.

B pesynbraTe usyueHus GpU3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs

y obydyaromerocsi 6yayT copMUpOBaHbI CleayIOIIUe JTHYHOCTHBIE Pe3YJIbTAThI B
YaCTH:

1) naTpHOTHYECKOr0 BOCIIHTAHUS:

— IpPOSIBIIEHHE MHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
¢bu3nyueckoil HayKu;

— IIEHHOCTHOE OTHOILEHHE K JOCTH)KEHUSIM POCCUNCKIX YUEHBIX--(U3HKOB;

2) rpa’aaHCKOro H 1yXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

— FOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTHYECKUX IpobieM, CBA3aHHBIX C MPAKTHYECKHM [IPUMEHEHHUEM
JNOCTUKEHUH (QUBHKH;

— OCO3HaHHWE BAXHOCTH MOPAIBHO--3TUYECKUX IPHUHIIUIIOB B JEATEIHLHOCTH
Y4€HOrO;

3) 3CTeTHYeCKOro BOCIIHTAHHSA:

— BOCIIPUSTHE 3CTETHYECKUX KAYeCTB (DU3NYECKOH HAyKH: €€ rapMOHMYHOI'O
IIOCTPOEHH s, CTPOIOCTU, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMA:

— OCO3HaHHE LEHHOCTH (M3MYEeCKOH HayKH KaK MOIHOrO MHCTPYMEHTa
[IO3HAHWUSI MHUpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEHILEH COCTABISIOIIEH
KYJBbTYPHI;

— pa3sBUTHE HAy4YHOH /FOOO3HATENBHOCTH, HHTEpPECAa K HCCIIEI0BATEIbCKOM
IEeATEbHOCTH;

5) <¢opmupoBaHHS  KyJbLTYpPHI 30POBbS H  3MOLHOHAJIBLHOIO
Onaromosy4yms:

— OCO3HaHMEe IIEHHOCTH Oe30macHOro o6pa3a JXH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTH TIpaBUJ O€30IaCHOrO0 MOBENEHHS Ha
TPaHCIIOPTE, Ha J0pOrax, ¢ 3JeKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHMEM B
JOMAIIHUX YCIIOBHSX;

— CQOpMHPOBAHHOCTH HABEIKA pe(IeKCHH, NpPU3HAHME CBOEro IpaBa Ha
OIIMOKY M TaKOTO e IpaBa y IPyroro 4yejioBeKa;

6) Tpy0BOro BOCIIHTAHHMSA:

— A@KTUBHO€ y4YaCTH€ B pEIICHHH INPAKTHYECKUX 3a7ad (B paMKax CEMBH,
00pa3oBaTeNnbHOM — OpraHM3ali¥, TopoAa, Kpas) TEXHOJOTMYECKOH |



COLIMAILHON HAIPaBIEHHOCTH, TPeOYIOLUIMX B TOM YHCIe M (QU3HYECKHX
3HaHUMH;

e — HHTEPEC K IPAKTHYECKOMY M3y4eHHUIO MPodecCchil, CBA3aHHBIX C QU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIMTAHHUA:

e — OpHEHTalMs Ha MpPUMeHeHHe (GU3NYECKUX 3HAHUU MJIs pelleHHs 3a1a4 B
o0JacTi OKpyKarolledl cpenpl, MJIaHUPOBAaHUS IIOCTYIKOB M OLIEHKH HX
BO3MOXXHBIX MOCTIEACTBUM IJIs1 OKPYKAIOLIEN CPEBI,

e — OCO3HaHHE IO00AJIBHOrO XapakTepa SKOJIOTMYECKUX MpobiieM W MyTed HX
pelIeHus;

e 8) aganTanuM K H3MEHSIOIIMMCS YCJOBHIM COLHAJBbHOH H NPHPOAHOM
cpeabl:

e — IOTPeOHOCTh BO B3aWMOJEWCTBUU MpPU BBHIIOJIHEHUU HCCIEAOBAaHUU H
MpPOEKTOB (PHU3UYECKOW HAIpPaBIEHHOCTH, OTKPBITOCTh OMNBITY W 3HAHHUSIM
APYTHX,

e — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPaKTHYECKYIO
eI TEbHOCTD;

e — IOTpeOHOCTH B HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe HOPMYIMPOBATEH
UJIE€U, IOHATHS, TUTIOTE3bl O GU3NYECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHHE AeDUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEM B 00J1aCTH
bu3HKY;

e — TIUIAaHHPOBAHHWE CBOEr0 pAa3BUTHS B IPUOOPETEHHMH HOBBIX (U3UYECKUX
3HAHHM;

e — CTpeMJICHHE aHAIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA H
9KOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHHEM (DU3NUECKUX 3HAHUM;

e — OLGHKAa CBOMX [EHCTBMM C Y4YETOM BIHMSHHUS Ha OKPYXXAIOUIYIO Cpemny,
BO3MOXKHBIX I100abHBIX TOCIEACTBUM.

METANIPEJMETHBIE PE3YJIBTATHI

B pesyneraTe ocBoeHMs mporpaMMbl O (DU3MKE HA ypPOBHE OCHOBHOTO
obmiero obpa3oBaHus y oby4aromerocst 6yayT c(OpMUPOBAHEI MeTanpeAMeTHbIe
pPe3yJabTaThl, BKIIIOYAKOIIKe T03HaBaTeIbHbIe YHUBEPCAIbHEIE YYEOHbIE NeHCTBHUS,
KOMMYHHWKAaTUBHBIE  yYHHBEpCalbHble Yy4YeOHble  NEWCTBHUS, pETYJIATHBHBIE
YHUBEpCaJIbHbIE yUeOHbIe Nl CTBHUS.

Ilo3naBaTe/ibHbIe YHHBepCaJIbHbIE Y4eOHbIE 1eCTBHS

ba3zoBble Joruuyeckue JAefCTBHSA:



eBBIBIATH M XapaKTEpH30BaTh CYIIECTBEHHble MpPU3HAKH OOBEKTOB
(sBNEHUM ),

e yCTaHABJIMBAaTh CYIIECTBEHHBIN IPH3HAK KIAaCCH()UKALUHM, OCHOBAHHUS IS
0000111eHUs U CpaBHEHUS,

« BBISIBIIATH 3aKOHOMEPHOCTHM W IIPOTHBOPEYHS] B pacCMaTpUBaeMbIX (akTax,
JIAHHBIX ¥ HaOJIIOJEHHUIX, OTHOCAIIMXCS K GU3UYECKUM SIBIICHUSIM;

e BBIABJIATH NPUYHUHHO--CIIEACTBEHHBIE CBS3M IpPU H3Yy4EHUH (QHU3HYECKUX
SIBIEHUM ¥ MPOLIECCOB, JIeJaTh BHIBOABI C UCIIOJIb30BAHMEM JEAYKTHBHBIX
U HHIYKTHBHBIX YMO3aKJIFOUeHHH, BBIIBUraTh TMIIOTE3bl O B3aMMOCBSA3AX
(bU3NYEeCKUX BEJIUYUH;

¢ CAMOCTOSITENILHO BBEIOMpATh CIOCO0 pelieHus yueOHOW QHU3MYecKol 3amadu
(cpaBHEeHME HECKOJBKMX BapHaHTOB pelleHWs, BbIOOp Hauboiee
MOIXOAIIET0 C yYETOM CaMOCTOSITEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibckHe 1eHCTBHS:

e HCIIOJTH30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKII MHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH IO CAMOCTOSITETFHO COCTaBJICHHOMY IUJIaHY OITBIT, HECIIOXKHBIH
¢bu3nyeckuit IKCIepUMEHT, HeOOJbIIOe HCclefoBaHue (HU3MUECKOTO
SIBIICHUS;

e OLICHMBaTh Ha IPUMEHUMOCTb H JOCTOBEPHOCTh HH(OPMAIIHIO,
II0Jly4YE€HHYIO B X0/l MCCIIEZIOBaHHUS UJIH SKCIIEPUMEHTA;

* CAMOCTOSTENIBHO (POPMYJIMPOBATh OOOOLIEHUS W BHIBOIBI II0 PE3YJIbTATaM
IIPOBEAEHHOr0 HAOIIOAEHNS, OBITA, HCCIIEIOBAHUS;

¢ IPOTHO3MPOBATh  BO3MOXXHOE  JajbHelInee  pa3BUTHE  (DU3HMYECKUX
IIPOIIECCOB, & TAKXK€e BBIIBUTaTh NIPEAIIOJIONKEHHS 00 UX PAa3BUTHUU B HOBBIX
YCIIOBHUSIX W KOHTEKCTaX.

Pabota ¢ undpopmanmueii:

* IPUMEHSTh Pa3/IM4YHbIE METO/bl, HHCTPYMEHTHI M 3alpOCHl IIPH MOMCKE M
orbope MHGOPMAIMH WM NaHHBIX C YYETOM MPEMIOKEHHON ydeGHOMN
¢busndeckoii 3a1auu;

* AaHATM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGMOPMAILIMIO
Pa3IUYHBIX BUOOB U (OPM IIpeICTaBIIEHHUS,

¢ CAMOCTOSATENIbHO ~ BHIOMpaTh  ONTHMANBHYIO (GOpPMYy  IpeACTaBICHHS
MHOOPMAallMM M WUIIOCTPHPOBATh pEIlaeMble 3aJaudl  HECIOKHBIMH
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALMSIMH.

KoMMyHHKaTHBHbIE YHHBEpCAJIbHbIE y4eOHbIE JeliCTBHSA:

*B Xole 0OCyxHeHHs y4eOHOro MarepHana, pe3yJbTaToB J1abOPaTOPHBIX
paboT ¥ MPOEKTOB 337aBaTh BOMPOCH! IO CYIIECTBY 0OCYXIaeMOM TeMBI U
BBICKA3bIBaTh MJIECH, HAllCJIEHHbIE Ha peLIeHHe 3aladyd U IOIepXKaHHe
OnaroxenaTeIbHOCTH OOIIEHHS;



e COMIOCTABJIATh CBOU CYXIEHHUS C CY)KIECHUSIMHU APYTUX YIYACTHHUKOB JHAIIOTa,
oOHapy)XMBaTh pa3InIUe U CXOACTBO MO3UIIHIA;

e BEIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

o MyOJIMYHO MPEACTABNIATH PE3yJbTaThl BBIMOJHEHHOTO (DU3UYECKOTrO OMBITA
(’KcnepuMeHTa, UCCIIeJOBaHuUs, MPOEKTA);

 IOHUMATh ¥ HCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON ¥ MHAMBHUAYaIbHON
paboThI pU pelIeHnHd KOHKPETHOU (DU3UIECKO# MPOOIeMBI;

e IPUHAMATh 111U COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATh NEHCTBHS I10
e€ JIOCTIDKEHHUIO: pacHpeleNsiTb poJid, OOCYXXOaTh MpPOLECChl H
pe3ynbTaThl COBMECTHOM paboThl, 00001aTs MHEHUS] HECKOJIBKUX JIFOMIEH;

* BLIIIOJIHATHh CBOIO 4acTh paboTHI, NOCTHras KaueCTBEHHOTO pe3yjbTara Io
CBOEMY HAaNpaBICHUIO M KOOPAMHUPYS CBOM JEHCTBHS C OPYTHMH
YJIeHaMH KOMaH]Ibl;

* OLIEHMBATh KAayeCTBO CBOEr0 BKJaJa B OOIIUI MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENIHO CHOPMYITHPOBAaHHBIM YUYaCTHHKAMH B3aMMOIENCTBHS.

PeryasiTuBHbIe yHHBepca/ibHbIE Y4eOHbIE 1eHCTBHS

Camoopranu3anus:

* BBISBJIATH [IPOOJIEMBI B )KM3HEHHBIX ¥ y4eOHBIX CHTYalUAX, TPEOYIOMMX AJIs
pelieHus GU3NYECKUX 3HAHHIA,

* ODUEHTUPOBATBCS B  PA3NUMYHBIX [OAXOAAX MPHHATHA  peEIleHUN
(MHIMBHIYyaNbHOE, NPHHATHE DPELICHHs B TPYINeE, NPUHATHE peIIeHHI
IPYIIION );

* CAMOCTOSITEJIbHO COCTaBJISITh AIIOPUTM pelIeHUs (U3NYECKON 3aaud WU
[JIaHa HMCCIENOBaHUSA C y4ETOM HMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTUPOBaTh IIpe/jIaraeMble BAPUAHTHI PEIIeHHIH;

* IeNaTh BBEIOOP U 6paTh OTBETCTBEHHOCTD 3a PELICHHUE.

CamMoKOHTPO/Ib, IMOUHOHAILHBINH HHTEIEKT:

* 1aBaTh a[IEKBaTHYIO OLEHKY CUTyalliH U IIpelsiarath IIaH €€ H3MEHEHUS,

*OOBSACHATH  TpPHYMHBI ~ JOCTHXKEHHS  (HENOCTH)KEHHs) pe3yJbTaToB
ACATEIIHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

* BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJIHEHHS
(bu3MYecKOoro  HCCIeNOBaHWS HWIM OPOEKTAa) HA OCHOBE HOBBIX
00CTOATENBCTB, WM3MEHUBIIMXCS CHTyalldid, YCTAaHOBIEHHBIX OIIMOOK,
BO3HMKIIHMX TPYOHOCTEH;

* OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIIOBHUSIM;

* CTaBUTH Ce0sl Ha MECTO JPYTOro YejoBeKa B XOJe CIopa UM JAUCKYCCHH Ha
HAy4HYIO TEMY, IOHUMATh MOTHBEI, HAMEPEHHUS U JIOTHKY APYroro;



o IPU3HABATH CBOE MTPABO Ha OMIKUOKY MpH pelIeHHH QU3NYECKHX 3a/1a4 WU B
yTBEp)KICHHUIX Ha HAyYHbIE TEMBI U TaKOe K€ IPaBo Ipyroro.

IMPEAMETHBIE PE3YJIbTATBI

K koHIly 00ydeHus B 7 KJjiacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
IOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00y4JaroIuXcsl yMEHHUH:

¢ CIIOJIH30BaTh MOHATHS: QU3NYECKHE U XUMUYECKHE SIBIEHNS, HaOIIOIeHHUE,
9KCIIEpUMEHT, MOJENb, THIOTe3a, EAUHHUIBI (U3NUYECKUX BEJIHMYUH, aTOM,
MOJIEKyJia, arperatHbleé COCTOSHUS BellecTBa (TBEpHOE, JKHUIKOE,
razoo0pa3Hoe), MexaHu4YecKoe ABUKeHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
IpSIMOJIMHEHHOE), TPaeKTOpHUs, paBHOIAEHCTByIOWIAs CHIa, NedopManus
(ympyras, niactudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e pa3nuyath sBIeHUS (Oub(y3us, TEMIoBOe IBM)KEHHE YaCTHUI[ BEIIeCTBa,
paBHOMEpHOE  [IBHXKEHHE, HEepaBHOMEpHOEe JBW)KEHHe, HHepIus,
B3aMMOJICUCTBHE Te€J, paBHOBECHE TBEPABIX TeNl C 3aKPEILUIEHHOW OChIO
BpallleHHs, Iepenadya [OaBJeHHS TBEPABIMU TeJaMH, >XHIKOCTIMH U
rasamMm, atMocepHOe [aBleHWe, IUIaBaHHe Tel, [pEBpaIlEHHS
MEXaHWYECKOH 3HEpruH) MO ONHMCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIUX NaHHOE (QU3NUECKOE SIBIICHHUE;

e paclio3HaBaTh MPOSIBICHHE  HM3YYEHHBIX  (DHU3UYECKMX  SBJIEHUH B
OKpYXarollleM MHpE, B TOM 4HClIe (QU3MUYECKHe SBJIEHHUS B MPUPOJE:
IPUMEpPH] JIBHXKEHHS C Pa3IN4YHBIMH CKOPOCTSMH B JKMBOW M HEXUBOM
IPUPOJAE, NECUCTBHE CHIIBI TPEHUS B INPHPOAE H TEXHHUKE, BIIHMSHUE
aTMOC(EPHOro NaBlIeHUs Ha )XMBOW OpPraHW3M, IUIABaHHE PHIO, PhIYaru B
TeJle YeI0BEeKa, IIPH 3TOM NEPEBOAMUTH IMPAKTUYECKYIO 3aauy B y4eOHYIO,
BBIIEIIATE CYIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH ) (GU3UUYECKUX SBIICHUM;

* ONKCHIBATh M3yY€HHbIE CBOMCTBA Tel U (DU3NYECKHE SIBJIEHHS, UCIIOIb3Ys
(usnyeckue BemMuMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC
Tella, CHJIa TPEHHs, JaBieHHe (TBEPIOro Tela, J>KUAKOCTH, Ta3a),
BBITAJIKABAIOIAsl CHUJIa, MEXaHU4YecKas paboTa, MOIHOCTh, IIEYO CHJIBL,
MOMEHT CHJBI, KO3h(GUIMEHT TOJEe3HOr0 MAEHCTBHS MEXaHHU3MOB,
KWHETHYeCKass W IOTEHUUalbHas 3HEpPIus), NPH ONUCAHHUU IPABUIILHO
TPaKTOBaTh  (DU3MYECKUH  CMBICA  MCIONB3YEMBIX  BENHYHH, HX
0003HaYeHHss ¥ eIMHHIBI (QU3UYECKHX BEIHWYMH, HAXOMUTh (DOPMYIIBI,
CBS3BIBAIOIIKE NAHHYIO QU3UYECKYIO BEJIHUYHHY C IPYTMMH BEIMYMHAMH,
CTPOHUTH rpadMKK U3yUYE€HHBIX 3aBUCHMOCTEN (pU3UIECKUX BEITHYHUH;

* XapaKTepu30BaTh CBOMCTBA TeJl, (QHU3MYECKHE SBIEHHSI U MPOIECCHI,
VICTIONb3YSl TIPaBUJjIa CIIOKEHHMS CHUJ (BIOJIb OJHOM IpsiMOii), 3akoH I'yka,



3akoH Ilackais, 3aKOH ApxHMela, IPaBUJIO paBHOBecUs pbruara (Oioka),
«30JI0TO€ TPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHHS MEXaHHYECKOM
SHEPrWH, IIPH 3TOM [JaBaTh CJIOBECHYI0 (OPMYJIHPOBKY 3aKOHA H
3aMChIBATh €r0 MaTEMAaTUUECKOE BBIPAKEHHE,

e OOBSACHATH ()U3UUECKHE SBIICHUS, IPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE H
B KOHTEKCTe CHUTyalUil MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBJIATH MPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsSICHEHUE U3 1-2
JIOTUYECKHX IaroB C OMOpoi Ha 1—2 m3ydeHHBIX CBOWCTBA (M3MUECKUX
SIBIIEHUH, PU3NIECKUX 3aKOHA HJIU 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIC 3a1aul B 1—2 1elCTBUS, UCIONb3YS 3aKOHBI U (OPMYIIHI,
CBA3BIBaIOLIMEe (U3UUECKHEe BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS
3a7la4d  3alKMChIBaTh KpaTKO€ YCJIOBHUE, TMOJCTABIATh (U3HNUYECKHE
BEJIMYMHBI B (OPMYJBI M NPOBOAMTH PAcCUEThl, HAXOMUTH CIIPABOYHBIE
JaHHble, HEOOXOAMMEBIE Ui PEelIeHHUs 3a1ad, OleHHBATh PEATMCTHIHOCTE
IOJy4YeHHOU (hU3MUECKOi BETHYUHEL,

e PaCno3HaBaTh MpPOOJIEMBI, KOTOpPblE MOXHO PpELIUTh TMpPH OMOIIA
(Gu3MYeCcKUX METONOB, B OMMUCAHHH HUCCIIEAOBAHUS BBIIENATEH IPOBEPAEMOE
OpeanojoXeHue  (Tumoresy), pas3iMyaTh ©W  HHTEPIPETUPOBATH
IOJIyYE€HHBIA pE3ysbTaT, HAaXOAUTh OIIMOKKM B XOJE OIBITa, J[elaTh
BBIBOJIBI I10 €70 pe3ysibTaTaM;

* IPOBOAUTH OMNBITHI 10 HAOMIOAEHUIO (QU3UYECKHUX SIBICHUN MK (PU3HIECKUX
CBOKMCTB Tell: (OPMYNHPOBATh HMPOBEPSEMbIe MPENOIOKEHHS, COOUPAThH
YCTaHOBKY U3 IPEJIOKEHHOI0 000pyIOBaHUS, 3alUCHIBATh XOJ OIbITa H
(bopMyIHpPOBaTh BHIBOIEI;

* BBITIOJIHATD NPSMBIE H3MEPEHHUS PACCTOSIHUS, BPEMEHH, MACChI Tejla, 00bEMa,
CHIIBI M TEMIEpaTypbl C HCIOJB30BAaHMEM aHAJOrOBBIX WM HH(POBEHIX
npuOOpOB, 3alUCHIBATh IIOKa3aHWs NPUOOPOB C y4&TOM 3aJaHHOM
aOCOIOTHOW MOTPEITHOCTH U3MEPEHMIA;

* IPOBOJUTH HMCCJICAOBAaHHE 3aBUCUMOCTH ONHON (HU3UYECKOM BEIUYUHBI OT
ApPYrofil C HCMOJNB30BAaHUEM IPSAMBIX H3MEpPEHHH (3aBUCHMOCTH IYTH
PaBHOMEpPHO ABMXKYIIETOCSd Tejla OT BPEMEHH OBMXKEHHS Teja, CHIIBI
TPEHUS CKOJIBXEHHS OT Beca Tejla, KayecTBa 00pabOoTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHUJIbI TPEHHMS OT ILUIOLIAANA COIIPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YIJIMHEHHs INPYXKUHBI, BHITAIKHABAIOIIEH CHIIBI OT 00B&EMa
NOTPY>X€HHOM YacTH Tejla U OT IJIOTHOCTH JKMIKOCTH, €€ HEe3aBUCUMOCTH
OT IVIOTHOCTH TeJIa, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEIO, YCIOBHIMA
IJIaBaHUs TeJl, YCIOBHUW PAaBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBaHWM  y4eOHOrO MCCIENOBaHUS, COOWpATh YCTAHOBKY W
BBINOJIHATE U3MEPEHUsl, Cedys NpPEIJIOKEHHOMY IUIaHy, (UKCHPOBAThH



pe3yNbTaThl IMOJyYeHHOM 3aBUCHMOCTH (GHU3MYECKMX BEJIMYMH B BHIEC
IPEIOXKEHHBIX TAONUI] W TpaduKOB, JelaTh BBIBOABI IO pe3yjbTaTam
UCCIIeIOBaHMUS;

¢ IPOBOJUTh KOCBEHHbIE W3MEpeHHs (U3HNYECKUX BEIMYMH (IJIOTHOCTh
BEIIECTBA JKHAKOCTH M TBEPIOrOo Tejla, CHJIa TPEHUS CKOJIBXEHHS,
JaBJIeHWE BO3AyXa, BHITAIKWBAIOIIas CHJIA, JeHCTByromas Ha
MOTPY)KEHHOE B JKUAKOCTh TeNlo, KOI(GGUIHMEHT IOJNEe3HOIo IEeHCTBUS
IPOCTBIX MEXAHW3MOB), CJIeNys IpPeJJIOKEHHOW HHCTPYKIHMM: IIpH
BBHINIOJTHEHHH HW3MEpPEeHHH coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHHUE HCKOMOM BETMYUHBI;

e COOJTIOATh MpaBUJia TEXHUKU 0E30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
obopynoBaHuEM;

e YKa3bIBaTh NPUHIMUIBI OEHCTBHS NpUOOPOB U TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIArOIINecss Cocyabl, OapoMmerp,
pbIYar, MoJABUKHBIN U HETIOABIIKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

e XapaKTepHU30BaTh MPUHIUIBl JEeWCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKAX YCTPOHCTB C ONMOpOH Ha HX ONUCaHUA (B TOM YHCIE:
NONIIUITHUKY, YCTPOWCTBO BOAONPOBOJAA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP ), HCIIOIb3YS 3HAHHUS
0 CcBOHCTBax (U3UYECKHX SBIICHUN U HEOOXOOMMble (pU3UYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMALIHIO O MPUMEPAX ) IPAKTHUECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHHKM B TIOBCEIHEBHOM IKU3HH s
obecrieyeHuss Oe3omacHOCTH TpuU OOpaleHHd ¢ OpubopaMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIOIEHHUS
HOPM 3KOJIOTHYECKOr0 TIOBEJICHUS B OKPYIKalOIIel Cpee;

* OCYIIECTBIIATH OTOOp HCTOYHHKOB HHpopMmauuu B HuTepHere B
COOTBETCTBHH C 33JaHHBIM IIOUCKOBEIM 3al[POCOM, HA OCHOBE HMEIOLITUXCS
3HaHUH M TNYTEM CpaBHEHHUS pa3IMYHBIX WMCTOYHHKOB BBIJENSTh
HHQOpMaAIIHIO, KOTOpas SBJISETCS NPOTHBOPEYMBOM HIH MOXET OBITH
HEIOCTOBEPHOM;

* HCII0JIb30BaTh NPH BBINOJHEHUU YUEOHBIX 3allaHHii Hay4HO--IIOMYJISPHYIO
IuTEpaTypy (U3MUECKOro Comep)KaHWs, CHpPaBOYHbIE MaTepHAb,
pecypchl cetd MIHTepHeT, BiaseTs npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa,
npeobpazoBaHus MHGOPMALUH U3 OTHOM 3HAKOBOW CHCTEMEI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHbIE KpaTKHe MUChMEHHBbIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 HUCTOYHUKOB HHGOpMaIMu (PU3MUECKOTO COAEPIKAHHUS, B TOM
qucjie MyONuYHO JeNaTh KpaTKHe COOOIIEeHHs O pe3ysibTaTax MPOEKTOB
WA Yy4eOHBIX HUCCIIEIOBaHHHM, TNPH 3TOM TPaMOTHO HCIOJIL30BaTh



H3y4YeHHBIH TOHATHNHBIA ammapaT Kypca OH3UKH, COINPOBOXIAThH
BBICTYIJICHHE IIPE3CHTALUEH;
elIPH BBIMOJIHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHUN paclpenensTh
00S3aHHOCTH B TpyIIle B COOTBETCTBHM C IIOCTABJICHHBIMH 3aJa4aMH,
CIIEAWTh 3a BBHIMOJIHEHHEM IIJlaHa MJeWCTBUHM, aJeKBAaTHO OLIEHMBATh
COOCTBEHHBIM  BKJIQJ B  JEATENbHOCTh  IpYyNNbl,  BBICTPaMBaTh
KOMMYHHUKaTHBHOE B3aHMOJEHCTBUE, YUUTHIBAas MHEHHUE OKPY KAIOLIUX.
K xoHIy 00y4eHus B 8 kiiacce npeaMeTHble pe3ysbTaThl Ha 6a30BOM ypOBHE

1 0TpaXaTh CHOPMUPOBAHHOCTh y OOYUYAIOLINXCSA yMEHHUIA:

CIIOJIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJl, TENJOBOE ABHKEHHE

aTOMOB U MOJIEKYJI, arperaTtHble COCTOSHUS BELECTBa, KPUCTAUINYECKHE U

aMopdHble Tela, HACBILIEHHBI W HEHACBILIEHHbIH Map, BIAXHOCTb

BO3/lyXa, TeMIeparypa, BHYTPEHHSS SHEprusi, TEIJIOBOH JBHUIaTellb,

3JIEMEHTApPHBIH 3IEKTPUYECKUH 3apsill, 3JEeKTpUUECKOe 1oJie, MPOBOIHUKU

Y JUAJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUH TOK, MATHUTHOE MOJIE;

a3IMyaTh SIBJICHUS (TEMJOBOE pacllMpeHHe W CKaTue, Teronepenaya,

TEIJIOBOE paBHOBECHE, CMauyMBaHUe, KaMUWUISIPHBIC SIBIICHHUsS, HCMapeHue,

KOHJEHCalusl, IUIaBJIeHHe, KpUCTAIM3alus (OTBepAeBaHHUE), KHUIIEHHE,

TerJjonepeaaya (TenIonpoBOJHOCTb, KOHBEKIIHS, U3Ty4YeHue),

3JIEKTPU3aLUs Tell, B3aUMOAEHCTBUE 3apsiioB, NEUCTBUS 3JEKTPUYECKOIO

TOKa, KOPOTKO€ 3aMblKaHHE, B3aMMOJACWCTBUE MAarHUTOB, IeHCTBHUE

MarHUTHOI'O I0JIS Ha MPOBOJHUK C TOKOM, 3J€KTPOMAarHUTHAs WHIYKIIHS)

MO0 ONHCAaHWIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,

JOJI’KH

o]

°]

JEMOHCTPUPYIOIIUX TaHHOE (DU3UYECKOE SIBIICHHE;

aclio3HaBaTb  MPOSIBJIEHUE  M3YYEHHbIX  (U3UYECKHUX  SBJIEHUN B
OKpy’KalolleM MHpe, B TOM 4Yucie (DU3UYECKUE SIBICHUS B IMPHUPOJE:
[IOBEpXHOCTHOE HATSDKCHWE M KalWIIApHbIE SBJIEHUS B IPHPOJE,
Kpuctajiel B mnpupone, usinydeHue ComnHua, 3amep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, MHEes, CHera, DJIEKTPUUYECKUE
SBJIEHHs B atMocdepe, 3JeKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE
nojae 3eMi, Apeid MoNCOoB, pojb MarHUTHOIO MOJS [JIS JKH3HU Ha
3emuie, NOJSIPHOE CHUSIHUE, TIPH 3TOM I1€PEBOAUTH [IPaKTUYECKYIO 3a/1a4uy B
y4€OHYIO, BBIIENATh CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) bu3nyecKux
SIBJICHUH;

TUCBIBATh H3yYCHHBIE CBOMCTBA Tel U (HU3UYECKUE SIBJICHMS, HCIOJb3YS
Gu3nYeckue BeNUYHHBI (TeMIeparypa, BHYTPEHHSIS DHEPIrUsi, KOJIUYECTBO
TENJIOThI, YyJelbHas TEMIOEMKOCTh BEIIEeCTBa, YyiAeJdbHAs TeIiora
IIJIaBJICHUs], yJllelibHas TeIIoTa IapooOpa3oBaHUs, yHelbHas TemNjaoTa

°]

o (

CrOpaHMsl TOMJIKBA, KO3)(GULUUEHT TOJe3HOro [eHCTBUS TEIJIOBOH



MAaIllMHbI, OTHOCHTENbHAs BIAXKHOCTb BO3JyXa, JJIEKTPUYECKHH 3apsn,
cUja TOKa, 3JIEKTPUYECKOEe HANpsHKEHUE, CONPOTHUBIICHHE IPOBOJHMKA,
yIOenIbHOE  CONpPOTHUBJIEHHWEe  BellecTBa, pabora ¥ MOILIHOCTB
JJIEKTPUYECKOI0  TOKa), TpH ONUCAHUH IPABUIBHO  TPaKTOBATh
GbuU3MYECKUH CMBICT HUCIOJIB3YEMBIX BEIHMYUH, 0003HAYEHHUS U EOUHUIIBI
GU3MYECKUX BEIWYUH, HAXOOUTh (GOPMYJIbl, CBS3bIBAIOLIUE JAHHYIO
(GH3UYECKYI0 BEJIMYHHY C OPYTMMH BeJIMYHMHAMH, CTPOUTH TIpaduku
M3yYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BEIUYNH;

e XapaKTepH30BaTh CBOMCTBa TeJ, (QHU3MYECKUE SBIECHUS M IPOLECCHI,
HICIIONIb3Ys] OCHOBHBIE IIOJIOXKEHHSI MOJIEKYJIIPHO--KHHETUYECKOA TEOpUU
CTPOEHHUsI BEIleCTBa, NMPUHLHUI CyNEpHO3UIHUHN IO0JIeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma 1S yJacTKa IenH, 3aKOH
Jxoyns—Jlennia, 3akoH COXpaHEHHMS DSHEpruu, Ipd OSTOM JaBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYecKOe
BBIpa)XXEHHE;

e 00BACHATh (U3MUECKHe MpOIeCCHl W CBOWCTBA TeJl, B TOM 4YHCIE W B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBJIATH
IIPHYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOTHYECKUX
IIaroB C ONOpo¥ Ha 1-2 HW3ydyeHHBIX CBOWCTBA (U3MYECKUX SBIICHHUI,
Gu3MYeCcKUX 3aKOHOB HJIH 3aKOHOMEPHOCTE;

* pemaTth pacy€THLIE 3a1a4i B 2—3 NEeHCTBUS, UCIONb3Ys 3aKOHBI H (hOPMYIIHI,
CBs3bIBaOIME (U3MUECKMe BEIWYHMHBI: HAa OCHOBE aHAllM3a YCJIOBHS
3aJlavyl 3alMChIBATh KPAaTKOE yCIIOBUE, BBISBISATh HENOCTATOK JAHHBIX IS
peleHus 3ajaud, BIOMpaTh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE I €&
pelIeHus, MPOBOAMUTHL pacy€éTbl M CpaBHUBATH IOJIYyYEHHOE 3HAYEHHUE
(Gu3rYecKoli BEIMYUHBI C U3BECTHBIMHU JIaHHBIMH;

* paclo3HaBaTh MPOONEMBI, KOTOpblEé MOXHO pEIIUTh MpPU IIOMOIIH
(u3pueckux MeETONOB, MCIIONB3Ys OMMCAHHE MCCIIENOBAaHUS, BBIAENSATDH
IIpOBEpsieMO€e  MPEAIOJIOKEHHE, OLEHUBATh MPABUIBHOCTh IOPSAKA
IIPOBE/IEHMS MCCIIEOBAHU, 1€NIaTh BEIBOMBL;

* IPOBOJAUTD OMNBITEI 10 HAOMIOAECHHIO (GU3NUECKUX SIBICHUN MK (PU3NIECKUX
CBOMCTB Tell (KanMJUISpHBIE SBIEHUS, 3aBUCHMOCTh IaBJE€HUS BO3yXa OT
ero o0bséMa, TeMneparypsl, CKOPOCTH MPOLIECCA OCThIBAHUS M HATPEBaHMS
IIpU HM3JIyYeHHH OT IBETa M3Iydaromeld (IOIomaroie) MoBEPXHOCTH,
CKOPOCTh HCIApeHHs BOIBI OT TEeMIlepaTypbl XHIKOCTH W IUIONIAAH €8
IIOBEPXHOCTH, OJJIEKTpU3alMsd TeJl M B3aUMOACHCTBHE SJIEKTPUYECKUX
3apsA70B, B3aMMOJEWCTBHE IIOCTOSIHHBIX MAarHHUTOB, BH3yalld3allHs
MarHMTHBIX I10JIEH IIOCTOSIHHBIX MarHUTOB, NEHCTBUS MAarHUTHOI'O IOJIS Ha
IOPOBOAHMK €  TOKOM, CBOWCTBAa  3JEKTPOMAarHuTa, CBOMCTBa



9JIEKTPOABUTATENSI MOCTOSHHOTO TOKa): (hOPMYJIMpPOBaTh IIPOBEPSEMBIE
IPEOJIOKEHHUS, COOMPATh YCTAaHOBKY M3 MPEI0KEHHOT0 000pyJ0BaHHUs,
OMKCHIBATh XOJ OMNbITa U (HOPMYIUPOBATH BHIBOBI;

e BBITIOJIHATD MPSMbIE U3MEPEHHS] TeMIepaTypbl, OTHOCUTEIHHOW BIaXXHOCTH
BO3/lyXa, CHJIBI TOKA, HANpsHKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuboOpoB U HAaTUYMKOB (PU3MUECKHX BEIUUYHMH, CPAaBHUBATH PE3yJIbTATHI
U3MepeHul ¢ y4€TOM 3aJJaHHON abCOFOTHOM MOTPEIIHOCTH;

e IPOBOJUTH KMCCIIEAOBAaHNE 3aBUCHMOCTH OJHOW (U3MYECKON BETUYMHBI OT
Jpyroi ¢ HCHOJNB30BaHHEM TMPSAMBIX H3MEpeHUd  (3aBUCHMOCTH
COIIPOTUBJIEHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IIOIEPEYHOTo
CEYEHHS U YAEIBHOIO CONMPOTHUBIIEHHS BELIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYLIIET0 4Yepe3 IPOBOJAHUK, OT HaNpsHKEeHUS Ha IPOBOJHHKE,
UCCJIEIOBAaHUE TOCIEAOBATENIbBHOTO M NapaJUIeIbHOTO COEIUHEHUMH
IIPOBOJHHUKOB): IUIAHUPOBAaTh HCCIeIOBaHHWE, COOHMpaTh YCTAHOBKY M
BBINOJIHATE M3MEPEHMs], Cledys NpeajoXeHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl IOJIYYEHHOW 3aBUCHUMOCTM B BUAe Tabmum U rpaduKoB,
JenaTh BBIBOJBI 10 pe3yJibTaTaM HCCIIEIOBaHHMS;

* IPOBOJMTH KOCBEHHbIE H3MEPEHUs (UIHYECKHX BEIWYMH (yAeIbHas
TEINIOEMKOCTh ~ BEINECTBA, CONPOTUBIEHME IIPOBOAHMKA, pabora W
MOIIHOCTh JJIEKTPHYECKOr0 TOKA): IUIAHMPOBaTh HM3MEpEHHs, COOHMparTh
3KCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys INPEIJIOKEHHOW WHCTPYKIMH, U
BEIYHCIIATH 3HAUCHHUE BEJIMYUHBI,

* COOJIONATh MpaBUNa TEXHUKH Ge30macHoCTH 1pu pabote ¢ 1a6opaTopHBIM
obopynoBaHueEM;

*XapaKkTepu30BaTh NPUHLHUIBI  JEHCTBUS H3Yy4EHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpOH Ha MX OMHCaHHA (B TOM YHCIE:
CHCTE€Ma OTOIUICHUSI JOMOB, TMI'DOMETp, MapoBas TypOWHa, ammepMmerp,
BOJIBTMETp, CUETYHK IJIEKTPUYECKOH DHEPTUH, 3JIEKTPOOCBETHUTEIBHbIE
IpUOOPBI, HarpeBaTeIbHBIE EKTPONPHOOPEI (IPUMEPHI), 3NEKTPUUECKHE
NPEIOXPaHUTEIIH, SJIEKTPOMArHUT, 3JIEKTPOABUTATEIh TOCTOSHHOIO TOKA),
UCIOJIBb3Ysl 3HaHMSA O CBOMCTBaxX (U3UYECKUX SBJIEHHN U HEOOXOIUMEIE
(pu3MUECKHe 3aKOHOMEPHOCTHY;

*Ppacno3HaBaTh IPOCTbIE TEXHUYECKME YCTPOHCTBA M H3MEPUTEIbLHBIE
NpubOpel MO CXeMaM M CXEMaTHYHBIM PHMCYHKaM (KHIKOCTHBIM
TEPMOMETp, TEPMOC, NCHXPOMETP, TUTPOMETP, IBHUTaTelb BHYTPEHHErO
CrOpaHHusl, 3JEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI 3JIEKTPHYECKUX
LeTed C MOCIeN0BaTeNbHBIM U MapaUIeIbHBIM COEIUHEHNEM 3IIEMEHTOB,
pasnuyasi yCIOBHbEIE 0003HAYECHUS JIEMEHTOB JJIEKTPUYECKUX LIETel;



o IPUBOIUTH MPUMEPHI (HAXOAUTh HHGOPMALIKIO O IPUMEPaAX) IPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHWHA B TOBCEIHEBHOW KHU3HH IJIs
obecrieyeHnss 0Oe3omacHOCTH Tmpu oOpamieHdd ¢ npubopamu ¢
TEXHUYECKAMHU YCTPOWCTBAMH, COXpaHEHHUS 3[0pOBbS U COOIIONEHHS
HOPM 5KOJIOTHYECKOTO MMOBEIACHHS B OKpYIKarollei cpee;

¢ OCYUIECTBIISITh IOUCK HMHPOpMAUUU  (DU3UUECKOTO  CONEpXKaHHS B
WHTepHeTe, Ha OCHOBE HWMEIOUIUXCS 3HAHUH ©W TYTEM CpaBHEHHUS
IONOJIHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HHGOpMAIUIO, KOTOpas
SIBIIIETCS IPOTHBOPEUHUBOM HIIK MOXXET OBITh HETOCTOBEPHOM;

e ICTIOJIb30BaTh IPU BHITIOJHEHUH Y4YeOHBIX 3aJaHWi HayYHO--TIOMYJISIPHYIO
auTeparypy (u3uMdeckoro comepXkKaHHs, CIOpPaBOYHBIE MaTepHAHI,
pecypchl ceti VIHTepHeT, BiajeTh NpuéMaMi KOHCIIEKTHPOBAHMS TEKCTa,
npeobpa3oBaHus HHPOPMAIIUH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/aBaTh COOCTBEHHbIE IHUCBbMEHHBbIE U KpaTKHE YCTHBIE COOOIIEHHS,
0600mas HMHGOPMAIMIO W3 HECKOJbKHX HCTOYHHMKOB (H3MYECKOTO
ColepKaHHs, B TOM 4HCIe MyOJIMYHO NPEACTaBISATh pE3yJIbTAThI
IPOEKTHOM MJIM MCCJIE€OBATENbCKON NESTENbHOCTH, IIPH 3TOM TPAMOTHO
HCIIOJIb30BaTh M3y4YEHHBIH MOHATHUHHBIA ammapar Kypca (DU3HKH,
COIIPOBOXKAATh BBICTYIIJICHUE TPE3E€HTALIUEN;

*IIDH BBINOJIHEHUM YYEOHBIX IPOEKTOB U MCCIEJOBaHUM (DU3MYECKHX
IPOLIECCOB pACIpeleNaTh OOS3aHHOCTH B TpPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMH 3a/la4aMH, CII€IUTh 32 BBIOJHEHHEM IUIaHA AEHCTBUHM H
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaA B
ACSITeNbHOCTh IPYIILI, BBICTPaUBaTh KOMMYHHKATHBHOE B3aMO e CTBHE,
IPOSIBJIAs TOTOBHOCTh Pa3penath KOH(IMKTEL.

K xoHIly 06yyenus B 9 Ki1acce OpeIMeTHbIE pe3yNbTaThl Ha 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHHIA:

*MCIIONb30BaTh TOHATUS: CHCTeMa OTCUéTa, MarepyaibHas ToOdYKa,
TPaeKTOPUS, OTHOCHUTEILHOCTh MEXaHWYECKOTO IBIKEHHS, AehopManus
(ynpyras, mniactudeckas), TpeHHe, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb ¥ MEPErpy3KH, IEHTP TSHKECTH, abCOMIOTHO TBEpAOE Telo,
LEeHTP TsHKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HUH(Pa3ByK H YIbTpasByK, O3JIEKTPOMArHUTHBIE BOJIHBI,
IIKajia 3NeKTPOMArHATHBIX BOJIH, CBET, OIM30PYKOCTh U JajbHO30PKOCTb,
CIIEKTPhI UCITyCKaHHsl M IOIJIOLIEHH s, anb(a-, 6eTa- ¥ raMma-u3aydeHus,
H30TOIIBL, SIIEPHAST JHEPTETHKA,

*pa3nuyath SBJIECHHsS (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSMOIMHEHHOe
ABUXXEHHWE, DPABHOYCKOPEHHOE IPSIMOJIMHEHHOE [BM)KEHUE, CBOOOIHOE
NajieHue Tejl, PaBHOMEPHOE IBU)XEHHUE 10 OKPYKHOCTH, B3aUMOAEHCTBHE



TeJl, peakTHBHOE IBW)KEHHe, KojeOaTellbHOe JBHIKEHHE (3aTyXarollue M
BBIHYXKIEHHBbIe KOJieOaHUsI), pe30HAHC, BOJHOBOE IBHIKEHHE, OTPaKCHHE
3ByKa, MPSAMOJIMHEHHOE pacIpOoCTpaHEHHE, OTPAKEHHE M IIpEIOMJICHUE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3liokeHue Oesoro cBeTa B
CIHeKTp M CJOXE€HHE CIIEKTpalbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTeCTBEHHAs pPaJuO0aKTHBHOCTb, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa
U3JIy4eHHs ) 110 OMKUCAHHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
IEMOHCTPHPYIOIIUX NaHHOE (PU3NYECKOE SBICHHUE;

e paclio3HaBaTh MPOSBICHHE  HU3yYEHHBIX (U3MYECKUX  SBICHHM B
OKpy’)KaroleM Mupe (B TOM Yucie (U3NYECKUE SBICHUS B INPUPOJE:
MPUJIUBEI U OTJIUBBI, BHXKeHUe 1aHeT COHEYHON CUCTEMBI, pEaKTHBHOE
IBU)KEHHE JKUBBIX OpPraHM3MOB, BOCIPUSATHE 3BYKOB JKHUBOTHBIMH,
3eMJIETpSICEHUE, CEeHCMHYEeCKue BOJIHBI, I[yHaMHM, 3XO0, LBETa Tell,
ONTHYECKHE SBJIEHHUS B IpPHpPOAE, OMOJIOrMYecKoe AEeCTBUE BUIUMOIO,
yIbTpaHOJETOBOTO ¥ PEHTTEHOBCKOIO HU3IyYeHHH, €CTeCTBEeHHBIN
paauoaKTUBHBIN ()OH, KOCMHUYECKHE JIy4d, PaguOaKTHBHOE H3ITy4YECHHE
IPUPOOHBIX MHUHEpPAJIOB, [E€UCTBHE paAWOaKTHUBHBIX M3JIy4E€HUH Ha
OpraHu3M 4YeJIOBeKa), IPH 3TOM NEPEeBOAUTH MPAKTHYECKYIO 3aladyy B
y4ebHYI0, BBIENATh CYLIECTBEHHBIE CBOWCTBa (NMpH3HAKH) (DHU3MYECKHX
SIBJICHUH

* ONIMCHIBATh M3YyYEHHBIE CBOMCTBA Tell U (PU3UYECKHUE SBIECHUS, HCIIOIL3YS
¢u3nyeckue BeNWYUHBI (CpPelHSs W MIHOBEHHas CKOPOCTh Tella IpH
HEPAaBHOMEPHOM JBM)KEHHWH, YCKOpPEHHUE, MepeMelleHHue, MyThb, YTJoBas
CKOpPOCTh, CHJIa TPEHHS, CHJIa YNPYrOCTH, CUJA TSKECTHU, YCKOpPEHHE
CBOOOIHOrO MajAeHWs, BeC Tela, HMOYJbC Telld, HMIIYJIbC CHIIBI,
MeXaHu4ecKas paboTa M MOIIHOCTh, IOTEHIHAJbHAs OJHEPrHs Teja,
MOIHSATOIO0 HaJ IOBEPXHOCTBIO 3€MIIM, NOTEHIMANIbHAsI SHEPrUs CHKaTOM
NPY)XWAHBI, KHHETHYECKass DJSHEPIHs, II0JHAs MeEXaHW4YecKas »JHeprus,
IIEPHUO U YacTOoTa KoleOaHu#, IIMHA BOJHEI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, I10Ka3aTelb MPEIOMIIEHUSI Cpelbl), IPH OMHUCAHUH
IPaBUIIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIb3YEMBIX BEJIMYHH,
0003HaueHUs] M EJUHUNB (U3MYECKUX BEIUYHH, HAXOMUTH (OPMYJIEI,
CBS3BIBAIOINKE JAHHYIO (GU3UYECKYIO BEJTMUWUHY C OIPYTHMH BEIHYMHAMM,
CTPOUTH I'paUKH U3yUYEHHBIX 3aBUCUMOCTEN QH3UYECKHX BEIUYHH;

e XapaKTepHU30BaTb CBOWCTBa TeJ, (U3MUYECKHe SBICHUS U IIPOIECCHI,
HCIIOJIb3Ysl 3aKOH COXPAHEHMs! 3HEpPrUHU, 3aKOH BCEMUPHOTO TATOTEHHS,
INPUHINI CYNEPHO3ULUUA CHUJI, TPUHUMN OTHOCUTENbHOCTH [ anmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWS HMMILYJIbCa, 3aKOHBI OTPAKEHHS H
IIPEJIOMIJIEHHS CBETA, 3aKOHBI COXPAaHEHHUS 3apSI0BOTO U MACCOBOT'O YHCE



IpU SAEPHBIX pPEaKIUsAX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa M 3aIlMChIBaTh €r0 MaTEMATUYECKOE BBIPAKEHUE;

« OOBICHATh (PU3MYECKHE MpOLEecChl W CBOMCTBa Tel, B TOM 4YHCIE U B
KOHTEKCTe CHTyalldii MPaKTUKO-OpPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATh
NPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTh OOBsCHeHHEe u3 2-3
JIOTHYECKHX IIIaroB C OMOpO# Ha 2—3 M3y4YeHHBIX CBOWCTBA (HU3MUECKUX
SIBJICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacu€THhIE 3a7a4u (ONUparolIuecss Ha CUCTeMY U3 2—3 ypaBHEHH ),
UCIIONIBb3Yysl 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (U3HYECKUE BETUYUHBI:
Ha OCHOBE aHa/M3a YCJOBHS 3a/laydl 3allUChIBaTh KpaTKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIIUE UM U30BITOUHBIE JaHHBbIE, BRIOUpATh 3aKOHBI H
(bopMyIbl, HEOOXOAUMBIE IJIsl PEeIIeHuUs, IPOBOAUTD PACYETHI U OLIEHUBATh
PEeaNMCTUYHOCTD MOJIyYEHHOI0 3HaUeHUS (PU3NYECKON BETUUNHBI,

* PacliO3HaBaTh NPOOJEMBbI, KOTOpble MOXXHO pELINTh IPHA ITOMOIIH
(GHU3UUECKHX METONOB, HCIIOJB3Ys OMUCAHHWE HCCIIENOBAHHMS, BBIAEIATH
IIPOBEPSEMOE  IIPEANOJIOKEHHE, OLIEHUBATh IPAaBHJIBHOCTh IOPSIKA
NPOBENCHUST  MCCIENOBaHMs, JelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HaOJIIOIEHHUH U OIBITOB;

* IPOBOJAUTH OIBITEI 10 HAOMIONEHUIO (QU3NIECKUX SIBICHUN HIIH (BU3MIECKUX
CBOWCTB TeJl (M3y4yeHHE BTOPOro 3akoHa HEBIOTOHA, 3aKOHA COXpaHEHUS
SHEPruH, 3aBHCHUMOCTb Ilepuoja KojeOaHWi MPYKMHHOINO MasiTHUKA OT
MacChl Ipy3a W XECTKOCTH NPYXHHBl U HE3aBUCHMOCTb OT aMILIATYIEI
MalblX  KOJeOaHWM, INpSIMONMHEHHOEe  paclpOCTpaHEHHE  CBETa,
pasnoxeHue Georo ceeTa B CIEKTP, H3ydYeHHE CBOMCTB H300paKkeHMs B
IJIOCKOM 3epKajie W CBOMCTB H300pakeHMs IpeaAMeTa B COOMparolei
NUH3e, HAOMIONEHHE CIIOMHBIX M JIMHEWYaThIX CIEKTPOB H3TydeHHs):
CaMOCTOSITENIBHO ~ COOMpaTe yCTaHOBKY M3 H30BITOYHOro Habopa
000pyOBaHMs, ONHMCHIBATH  XOJ ONbITA M €ro  pe3yibTarhl,
(bOopMyITUpPOBaTh BEIBOIBL;

* IPOBOAUTE NPH HEOOXOIMMOCTH CEPHIO NpPSMBIX H3MEPEHUM, Ompenenss
CpenHee 3Ha4YeHHEe uU3MepseMod BenUYuHBl ((oKycHOe paccTosiHHE
cobuparomedd JUH3BI), OOOCHOBBIBaTh BBIGOP CMOCO6A H3MEpEHHS
(u3MepuTensHOro NMpubopa);

*IDOBOIUTL HCCJIE€NOBAHME 3aBUCUMOCTEH (U3UYECKMX BEJIMYHUH C
HCIIOJIb30BaHUEM TPSIMbIX M3MEPEHMH (3aBHCHMOCTb IIyTH OT BPEMEHH
IIpY PABHOYCKOPEHHOM MBHMIXKEHMH 0O€3 Ha4albHOW CKOPOCTH, MEPUOAa
KonebaHui MaTeMaTH4eCKOro MasTHHUKA OT IJIMHBI HHUTH, 3aBHCHMOCTH
yrila OTpa)KeHHUs CBeTa OT yIjla MaJeHHs U yIJa IPEeNOMJIEHHS OT yria
MaJieHus1): IUIAaHMPOBaTh HCCIENOBAaHHE, CaMOCTOSTENBHO COOHMpATH



YCTAQHOBKY, (GHUKCHpPOBAaTh pe3ylbTaThl MOJYYEHHOH  3aBUCHUMOCTH
(GHU3NYECKHX BENUYUH B BUAe TabiuI U TrpaduKoB, AeNaTh BBIBOABLI 110
pe3yJibTaTaM HCCIIeI0BaHus;

¢ IPOBOJIUTH KOCBEHHbIE HW3MepeHUs (HU3NYECKHMX BeIMYUH (CpenHss
CKOpPOCTh ¥ YCKOpEHHe Teja TMpH paBHOYCKOPEHHOM JIBHMI)KEHUH,
YCKOpEHHe CBOOOMHOTO ManeHHs, JKECTKOCTh MPYXKHHBI, KO3()PHUIUEHT
TPEHHS CKOJBXEHHUs, MeXaHudyeckas paboTa M MOIIHOCTb, 4acToTa H
nepuon KojeOaHWi MaTeMaTH4ecKoro M MPYXXMHHOTO MasTHUKOB,
ONTHYECKas CHJia coOupamomeid JHUH3bI, paguOaKTHBHBEIA  (OH):
IUIaHUPOBaTh HM3MEPEHHs, COOMpPATh IKCIEPHUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHHs], CIeNys MPeII0KEHHON WHCTPYKIMH, BBIYUCIATH
3Ha4YeHUE BEIMYMHBI U aHATM3UPOBATh MOJyYEHHbIE Pe3yJIbTaThl C yUETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHHH;

e COOJIIOIaTh NpaBUJIa TEXHUKU O€30IacHOCTH IpH paboTe C JabopaTOpHBIM
obopynoBaHuEM;

epa3nuyaTh OCHOBHBbIE TMPU3HAKH M3YyYEHHBIX (DU3UYECKUX MOJENEN:
MaTepHalpHasi TOYKa, abCONIOTHO TBEPHOE TENO, TOYEHHBIM HCTOYHHK
CBETa, JIyd, TOHKas JMH3a, IUIaHETapHas MOJeNlb aToMa, HYyKJIOHHas
MOJIeJIb aTOMHOTO SAPa;

* XapaKTepU30BaTh INPHHIUNBI  JEHCTBUS HM3YYEHHBIX INPUOOPOB M
TEXHUYECKMX YCTPOMCTB C ONOpOM Ha UX OMHUCaHHWS (B TOM 4YHCIE:
CIUIOMETD, IATYMKU IIONOKEHHUS, PACCTOSHHS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, IIEPUCKON, (QoToanmapaT, OINTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, [O3UMETp, Kamepa BuIbcOHa), HCHOIB3ysS 3HAHHSA O
CBOWCTBaX (M3MYECKMX SBICHUM H HeoOXoauMble (DU3HUECKUE
3aKOHOMEPHOCTH;

* HCITOJIb30BaTh CXEMBl U CXEMAaTUYHbIE PUCYHKH HM3Y4YEHHBIX TEXHHYECKUX
YCTPOUCTB, M3MEPUTEIBLHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB
IpU DPEIIEHUH Y4eOHO--NPaKTUYECKUX 3a1a4, ONTUYECKHE CXEMbI IS
IIOCTPOEHHUS N300paKeHUH B IIIOCKOM 3epKaJle M COOMParoIeil THH3E;

e IPUBOJIUTH NMIPUMEDPHI (HAXOIUTh HHYOPMALIUIO O IPUMEPAX ) IPAKTHYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUN B MOBCEOHEBHOM JKM3HU IS
obecrieuenns Ge3omacHOCTH mpd ofOpamieHMH ¢ OpubopamMu H
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3I0pOBbS M COOIIIONEHUS
HOPM 3KOJIOTHYECKOTr0 IIOBEIEHUS B OKpYIKaloIllel cpene;

* OCYIIECTBJIATh MOMCK HHQOpMaLUH (U3NYECKOTO  COHEpKAaHHS B
HHuTepHeTe, CaMOCTOATENBHO (GOPMYIHPYS MOUCKOBBIM 3aIIpoC, HAXOJUTh
IyTH ONpPENENIEHHs JOCTOBEPHOCTHU IOTY4YeHHOUW HHGOpPMAIMK Ha OCHOBE
HUMEIOLIUXCS 3HAHUHN U TOTIOJTHUTENIBHBIX HCTOYHHUKOB;



¢ HCII0JIb30BaTh NPH BBIMOJHEHUH YYEOHBIX 3aJaHMM Hay4HO--IIOIYJIPHYIO
THTEPaTYypy (U3NYECKOro COAEp)KaHHs, CIPaBOYHBIE MaTepHalbl,
pecypchl cetd MHTepHeT, BIafeTh NpuéMaMy KOHCIIEKTHPOBAHMS TEKCTa,
npeobpa3oBaHus HHPOPMAIMU U3 OJHOW 3HAKOBOM CHCTEMBI B APYTYIO;

e CO3/71aBaTh COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHHsS Ha OCHOBE
uH(OpMAllM U3 HECKOJBKHX HCTOYHHKOB (U3MYECKOro COAEpIKaAHU,
yOJIMYHO IPEICTABIATh Pe3yIbTaThl IPOEKTHOW HIIM MCCIIEN0BATENLCKOM
JNEATEIbHOCTH, TPA 3TOM TPaMOTHO HCIOJIb30BaTh  HM3y4YE€HHBIN
INOHATHMHBIM ammapar H3y4aemoro pasziena (U3MKH M COIpPOBOXIATh
BBICTYIUIEHHE TMpe3eHTalleld ¢ Y4ETOM OCOOEHHOCTeH ayAUTOPHH
CBEpPCTHUKOB.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* @usuka, 10 kmacc/ Msxumes I'.5., byxosueB b.b., Corckuit H.H. non
penakuuein IlapdentbeBoit H.A., AxnuonepHoe obmectBo «M3maTenbcTBoO
«ITpocBemienue»
* Ousuka, 11 xmacc/ Msakumes I'.JI., ByxosueB b.b., YUapyrun B.M. non
penakuueii [lappentoeBoii H.A., AxuuonepHoe obmectBo «M3maTenbeTBO
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA

1. « KoHTpospHbIe paboTsl o ¢usuke 7 — 11 knacc cpeaneit mkossl ». [lox
penakuuer J.E. OBenunk, C.A. [llamama. Mocksa « [Ipocsemenue », 2020 r.
2. A.E.MapoHn, E.A.Mapon «KoHTposibHbIe paboThl mo ¢(usuke 10 — 11
KJ1accy MockBa «IIpocBemenue » 2021 T
3. B.A. IlleBunoB « J[lumakTuyeckwii MarTepuanl mo ¢Gusuke 9 Kiacc »,
U31aTeNIbCTBO « VYyuurenb » 2021 r.
4. A.E Mapon, E.A. Mapon « ®Dusuka 9 kiacc, y4eOHO — METOLUYECKOE
nocobue » Mocksa « Hpoda » 2021 I.
5. « MIHCTpyKIUH N0 OXpaHEe TpyJa W TEXHHUKH OE30MaCHOCTH B IIKOJE ».
Metonuuyeckoe mocobue mox penakmmeir OrapkoBa A.A. MockBa «
Ilenaroruueckoe o01IecTBo Poccun » 2022 r.
6 . I'.I. JIynnos «OnopHbIe KOHCIIEKTHI H TECTOBbIE 3a1aHus o ¢usuke 10-11
knaccel»  MockBa «IIpocBemenue» AO «VYuebHas mureparypa»2010r.
7. JLO.'ennenmteiin, B.M.3unkoBckuii «IIporpaMmbel W OpUMEpHOE
NIOYpPOYHOE IJITaHMPOBaHUE Il 00I1e00pa3oBaTebHBIX yupexaeHuii. Ousnka
7-11 KJIACChI». WNznarenscTBO «MHeMO3uHa» 2022 ¢
8. O.U.I'pomuena «TemaTHdeckue KOHTPOJIBHBIE H CAMOCTOSATENBLHEIE PAGOTHI
no  ¢usuke 10  kmacc, u3marenscTBO  «DK3ameH» 2022 T
9. B.A.KacesnoB, B.A KopoBun «®u3uka Tetpans ais 1abopaTopHbix paboT
10-11 KJ1acc» U3/1aTENbCTBO «dpodar 2022r.
10. JL.O.I'enpenmreiin, ]I A Kupuk, U M.I'ensprar «@Pusvka Terpams s
nabopaTopHbIX pabor 10 kmacc» wm3marenscTBo «Mnekca» Mocksa 2023r.

HAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH

UHTEPHET

Tennosrle siBnenus. Vi3MeHeHne arperaTHBIX COCTOSHUM BEIIECTBA
1. Habop npu6opoB 1i1si IeMOHCTpaliK BUIOB TEIJIONEPEnadn
2. Monenu KpUCTaIUIMYeCKUX PEIIETOK



3. Mopenu JIBC, mapoBoii TypOUHBI

4. Kanopumetp, Habop Tem 115 KAIOPUMETPUIECKUX PabOT.
5. IlcuxpomeTtp, TEpMOMETp, TUTPOMEPT

DJIEKTpUYECKUE SIBJIECHUS. DIIEKTPOMarHUTHbIE SIBIICHUS

1. Habop npuGopoB At JEMOHCTpALUi MO 3JIEKTPOCTATHKE.
2. Habop nns u3ydeHus: 3aKOHOB IMMOCTOSTHHOTO TOKa

3. Habop npubopoB A u3yyeHuss MarHUTHBIX OJIeH

4. DnexTpru4ecKuii 3BOHOK

5. DnexTpoMarHuT pa30opHEIH

CBeTOBBI€E SIBIICHHS

1. Habop no reoMeTpuyeckoii onTuke



