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HOHCHI/ITEJII)HAH 3AITNCKA

Conepxanue IPOTpamMMEl 1Mo huzuke HamnpaBineHo ma $opmupoBanue

OCHOBHOTO 06111610 obpa3oBanusy.
I[Tporpamma mo ¢busuke YCTaHaBNMBaeT pacnipesenenye y4eGHoro MaTtepHana

Hsyuenne OU3MKE  Ha  Gazosom YPOBHe npeanonaraer OBJIaIcHHE
CIEYFOLIHMH KOMIIETeHTHOCTsIMMY, XapaKTepU3YIOLIHMH €CTeCTBEHHOHaY YHyl0
ITPaMOTHOCTB:

* Hay4YHO 00BsICHITH SIBIICHHS;

* OLCHHBATH U MOHUMATh 0COGEHHOCTH Hay4qHOro HecnenoBanus;

* HHTCPNIPETHPOBaTh  paHHble g HCIONB30BaTh  HayyHple
AOKA3aTeNbCTBA 1UIsk Oy YeHus BEIBOJIOB.

Henn wusyvenus Gu3ukn Ha YPOBHE OCHOBHOrO 06mIero o0Opa3zoBanus
Onpeznenensl B KoHuenimy lIpenonaBanus yye6Guoro npenmera «®u3ukay B
00pa3soBaTensHpIX Opranmsauuax  Poccuiickoii Denepaunn, peanusyommux
OCHOBHBIE  061Ie06pa3oBaTensHLe TIPOrpamMMel,  yTBepKAEHHOMN peleHnem




Aekabps 2019 r. No [1K4gH).
Henu usyyenns $bu3nkn:

npuobpereHue HHTEepeca W cTpemueHus obywarommxes k Hay4YHOMY
H3YHCHHIO TNIPHPOXBI, pasBHTHe mx HHTEIUISKTYAIbHEIX H TBOPYECKHX
crocobHocTeld;

Pa3BUTHe npencTaBnenuii o Hay4yHOM MeToJie Mo3HaHus y ¢bopmupoBanme
HCCIIe10BaTeNbCKOro OTHO e HIY K OKPY’KaIOLHM SIBJICHHSIM;
bopmuposanue HayYHOT0 MHPOBO33peHus kak Pe3y/bTaTa H3y4YeHns ocHOB
CTPOCHHS MaTepuu u byHnamenTANBHEIX 3aKOHOB (H3HKH;
¢opMupoBanue NpeicTaBienuit o pomnu busuky s pasBUTHA apyrux
CCTECTBEHHEIX HayK, TEXHUKU 1 TEXHOJIOIUii;

PasBUTHe  npencraBnenuii o BOSMOXHBIX  chepax Oynymeit
npodeccuoHanbHol; ACATENIBHOCTH, CBA3aHHOI ¢buzmkoii, TIOATOTOBKA K
AalbHeHIIeMy 06yYeHuIo B 3ToM HalpaB/IeHHH,

Hoctixenne stux nereit [IpOrpaMmel o ¢usuke Ha YPOBHE OCHOBHOrO
061mero o6pazosanms obecneunBaetcs pemennen CIENYIOIHUX 3a8a9:

[ ]

npuobpereHne 3mammii o AHCKPETHOM  CTpOEHHH BeIlIeCTBa, o
MEXaHUYECKHX, TEIUIOBBIX, SJICKTPHYECKHX, MArHUTHBIX K KBaHTOBEIX
SABJICHUSIX;

NPHOOPETEHHE YMEHHMIT ONMUCHIBATE H O0BACHATH QU3MYECKHe SBreHMs c
HCIOJIb30BAHNEM I10/y4eHHBIX 3HAHMIA;

OCBOCHHE METONIOB  pelleHus MPOCTEHIIMX  pacyéTHRIX 3amaqy ¢
HCIIOJIb30BaHHEM buznyeckux Mozeneu, TBOPYECKHX U
TIPaKTHKOOPHEHTHPOBAHHEIX 3a/1a4;

Pa3BUTHE yMEHUH HAabMONATh NPUPOHbIE SBIEHHS 1 BBIIOJIHATD OIBITHI,
nabopatopHble  paGoTel U OKCIICpDUMEHTANILHBIE  WCCIICHOBAHUS ¢
HCIIONBE30BaHHEM H3MEPHTEIBHBIX pubopos;

OCBOEHHE NPHEMOB palboThl ¢ HHbOPManHUeii ¢u3nyeckoro COZIEpKaHHSI,
BKJIFO4asi HHYOPMAIIMIO O COBpEMEHHBIX NMOCTHXKEHHUAX (U3KKH, aHAIH3 K
KpUTHYECKOe OlleHHBaHHe HH(OpMAaLHH;

3HAaKOMCTBO co chepaMu npodeccHoHaTbHOl NEATENILHOCTH, CBA3aHHBIMH
C (Qusukoil, wu COBPEMCHHBIMH  TEXHOJNIOTHSMH, OCHOBAHHBIMH Ha
AOCTHXEHHSX (PU3HIECKON HayKH.

Ha usyuenne ¢uznku (6a3oBhIii YPOBEHb) Ha ypOBHE OCHOBHOI'O obuiero
00pa3oBaHus oTBOAUTCS 238 4acoB: B 7 kiacce — 68 yacos (2 yaca B Hezmemo), B 8
Knacce — 68 yacos (2 yaca B Henemo), B 9 knacce — 102 yaca (3 yaca B HEJIeNo).

INpennaraemsrii B porpamMme 1o ¢u3MKe nepeyeHs n1abopaTopHEIX paboT u
OTBITOB HOCHT PEKOMEHAATE I bHbIii XapaKTep, YYUTENb JeNaeT BEIGOp MpoBegeHus






COIEP)XAHUE OBYYEHHS

7KJIACC

Pasnen 1. ®usuka y eé POJIL B No3HaHHM OKpyx)alomero MHpa.

®u3nka — Hayka o TpHpoZe. SBnenus npupopgL. Dusudeckue sBnenus:
MEXaHHYeCKHe, TemoBbie, JJIEKTPUYECKHE, MArHHTHBIE, CBETOBEIE, 3BYKOBEIE.

Dusuyeckue BenHyuHpL, Wsmepenne dusmuecknx BeJIMYUH. Pusnyeckue
npubopsl. ITorpemnocts H3Mepenui. MexayHnaponuas cucrema €IHHHII,

Kak ¢wusnka y APYTHE  €CTeCTBEHHBle Hayku H3y4aloT mpupogxy.
EcrecTBeHHORAY unBII METON no3HaHus: HabmoneHwue, TIOCTaHOBKa

Aemonempayuu,

a, MexaHquCKne, TEIIOBbIe, 3neKTpuYecKwe, MarHHUTHbBIE, CBETOREIE
SIBJIICHUS,

2. ®usnueckue npuGopsr u MpOLEaypa PAMBIX U3MepEeHHil aHATOrOBEIM ¥
UH(POBBIM MpuGOpoM.

JMabopamopusie paGoms: u ORnbIMbL.
Onpenenenye nens nenenus LIKaJIBl M3MEPHUTENBHOTO NpHGopa.
Hsmepenue paccrosuuii.
HM3mepenue 06néma xunxoctn u TBEPIOro Tena.
Onpenenenne pasMepoB MallbIX Tel.
H3mepenne TEMIEPaTypbl NPH MOMOIUM >KHIKOCTHOIO TEPMOMeTpa H
NlaT4HKa TeMIIepaTypEl.
6. IIposenenne mccienosanus mo NIPOBEPKE THIIOTE3bI: NATBHOCTH MOJIETA
IIapHKa, IMyIEHHOr0 TOPU30HTANIBHO, TeM GOJIbIIe, YeM Gobie BBICOTA
IIyCKa.

Paspen 2. Ilepsonavannusie cBexenns o CTPOEHHH BelecTBa.

Crpoenne BemectBa: arombl wu MOJICKYyJIbl, HUX pa3mepbl. OmNbITHI,
AOKA3bIBAIOLIME NTUCKPETHOE CTPOEHHE BEIIEeCTBRA.

JIBuxeHne wuactun BewiectBa. CBas3b CKOPOCTH JBMXK€HHS YacTHI[ C
Temnepatypoii. bpoyHoBckoe nsmxenue, anddysus. BsaumoneiicTeue YaCTHI[
BEILECTBA: MPUTAKEHHUE H OTTAIKHBAHUE.

ArperaTHble COCTOSHHS BeIeCTBa: CTPOCHHE ra3oB, XHMAKOCTEH W TBEPIBIX
(xpucTammuueckux) ten. Biaumocesap MEX/ly CBOMCTBAMH BEIECTB B pa3HbIX
arperaTHBIX COCTOSHHUSX U HX 4TOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCoGeHHOCTH
arperaTHhIX COCTOSHUI BOJIBI.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO MBHIKEHUS.

LA S A O



2. Habmoneuye Anddysuy.

3. Habmonenpe ABJIEHHH, OGLHCHHIOU.[HXCH NpUTSHKeHHeM UITH
OTTAIKHBaHueM 1aCTHI BelecTga,

Mabopamoprpie Pabomet u onpimy,,

1. Ouenka AHaMeTpa atomMa Merogom PAN0B (¢ Hcnomp3oBamuen
d)OTorpa(bHﬁ).

00béMa BELIECTRa,

Cuna xak XapaKTePHCTHKA B3auMozneiicTBus ten. Cuna YHIPYTOCTH H 3aKoH
I'yka. Hsmepenne cung; ¢ NIOMOIIIEIO AHHaMOMeTpa. SIBleHHe TAroTenus H Ccula
TxkecTH. Cuna TsaxecTy ua APYTUX Iianerax. Bec tea. Hesecomocts. Crnosxenne

/Iemoucmpauuu.

1. Habmonenue MEXaHHYeCKOro NBHXeHHs TeJia,

2. Hsmepenne CKOPOCTH NpPsIMONIMHEHHOTrO ABMIKeHuS,

3. Habmopenue snenus HHEpLHH,

4. Habmonenue usmenenus CKOPOCTH NpPH B3aUMOAEHCTBHH Tey.

5. CpaBHenue macc o B3aHMOJEHCTBHIO Tejl,

6. Crnoxenue cu, HAIPaBJICHHBIX 110 OAHOM NpsIMOii,

Jabopamopnuie pabomor u onvimor,

1. Onpenenenue CKOPOCTH pPaBHOMEPHOTO IBHIKEHMS (wapuka B xuaKOCTH,
MOZE/H 5IEKTPHIECKOr0 aBTOMOGHIIS 1 Tak nanee).

2. Omnpenenenue CPEIHeH CKOPOCTH CKONBIKeHHs Opycka mnu mapuka o
HaKJIOHHOH IJIOCKOCTH.

3. Onpenenenne miorHocTH TBEPJIOTO Tena.
OnsiTel, AEMOHCTPUPYIOLIHE 3aBHCHMOCTE pacTskerns (nepopmaunn)
TIPY>KHHBI OT MPUIIOKEHHOM CHITBL

5. OnbIThl, ACMOHCTPHDYIOLINE 3aBUCHMOCTD CHJIEI TPCHHS CKOJIBXKEHUS OT
Beca Tena u xapakrepa conpukacaronmxcs [IOBEPXHOCTEH.

Pasjen 4. Tapaenne TBEPABIX TeJl, JKHAKOCTEI I ra3os.



I[TpuGopsr mg H3Mepenust atMocheproro JaBJICHHS,

ﬂemoucmpauuu.

1. 3aBHcHMOCTH ZaBJIeHHA rasza or TEMIIepaTypel.

2. Ilepenava nasnenug KHJIKOCTBIO H razonm.

3. Coobmaromecs COCYIIBI.

4. T'mapasmuyeckuiy npecc.

5. IlposiBnenwue neicrpuy atMochepHoro nasnenus,

6. 3aBHcHMOCTE BRITANIKMBAOLIEH CUITBI OT 06BEMa NIOrpyx€HHOH yacTu Tena
H IIIOTHOCTH HIKOCTH.
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COOTHOWIEHHS IIOTHOCTEI! Tena i XKHJIKOCTH.

Jabopamopnsie pabomst u onvimer,

1. Hccrnenosanme 3aBucumocty BCCa Teja B Boze oT 06béMa NOrpyx&HHOI B
JKHIKOCTB YacCTH Teja.

2. Onpenenenne BBITAIKHBAKOIIEH  cHl, AeUCTByIOLIEH Ha Teo,
NIOrpy»XE€HHOE B KHAKOCTS.

3. Ilposepxa HezaBucumocTy BLITAKHBAKOILEH CHIIBI, AeHcTByroel Ha Tejo
B XKHIIKOCTH, OT Macchl Teja.

4. OnbITHl, ACMOHCTPHUPYIOIIHE  3aBHCHMOCTE BBITAJIKMBAIOLIEH  CHITbI,
AeHCTByrOWEl Ha Teno B KHZIKOCTH, OT 06bEMa NOrpyKEHHOI B KHIIKOCTB
4aCTH TeJa U OT MIOTHOCTH KHAKOCTH.

5. Konctpyuposanue dPEOMETpa  MJIH  KOHCTpyHpOBaHHe JOJKH H
OnpenesieHne e€ rpy3onobpEMHOCTH.

Pasnen 5. PaGora u MOIIHOCTb. JHeprus.

Mexannueckas pa6ora. MormsocTs.

[Ipocteie Mexanusmer: pbIyar, OJOK, HakIOHHas mockocts.  IlpaBuno

PaBHOBecHs peryara. [Tpumenenne paBua paBHOBECHS phlyara K 6r10ky. «3onotoe



TpaBuno» mexanuku. KI1J npoctix MeXaHu3MoB. [IpocTeie Mexanu3mel B OBITY H
TeXHHKE.

Mexannueckas SHeprus. KuHeTtuueckas u MOTCHUHANbHAS  3Heprus.
[IpeBpamenne oxmoro BHJIa MEXaHH4eCKOH SHepruu B ApYTOii. 3aKOH COXpaHeHHs
SHEpPruu B MeXaHHKe,

HAemoncmpayuu.

1. Ilpumeps! npocTbix MexaHH3MORB,

Jlabopamopnsie pasomsr u onsimol,

1. Onpenenenue pabots! cuip; TPCHHA NP PABHOMEPHOM JIBUYKEHHH TeJia 1o

TOPH3OHTANILHOMH MOBEPXHOCTH.
2. Hcenenosanue yenoswuii PaBHOBeCHS phlyara.
3. Mamepenue KITJ] naxnouuoii MIOCKOCTH.

4. M3yyenue 3axona coxpanenus MEXaHHYEeCKOI SHepruu.
8 KJIIACC

Pazpgen 6. TennoBble sirenus.

OcHoBHBIE mONOKEHUS MOJIEKY TSPHO-KMHETHYECKOH  TeopHu CTpOeHHUs
BellecTBa. Macca M pasmepsl atomoB u Monekys1. OnbITel, noaTBepKaaromme
OCHOBHBIC ITOJI0KEHHS MOJIEKY I PHOKHHETHYECKOH TEOPHH.

Monenn TB&pnoro, xwuakoro mu ra3o00pasHOro cocTosHHI BemecTsa,
Kpucramuueckue u amop¢usle Tena. OGbsICHEHHE CBOHCTE ra3oB, XHAKOCTeH U
TBEPIBIX Tel Ha OCHOBE MONOXKEHHU MOJIEKY IIPHO-KHHETHYECKOH TEOpHH.
CmaunBanue u KalMUIIpHEIe sSBIeHHA. TenmoBoe pacimpenue u cxarue,

Temneparypa. Cassp TECMIIEPaTypel CO CKOPOCTBIO TEMIOBOrO JBHIKEHHS
4acTull. BHyTpeHmsin smeprus. Croco6r M3MCHCHHMS BHYTpPEHHe#l sHepruu:
TeIionepeiaia u coepiieHue pabotsl. Buspl TCNIONEePeIaYH: TEMIONPOBOAHOCTS,
KOHBEKIIHSI, U3JTyUeHHe.

Konwaecro temnorer. Vaensuas TEIVIOEMKOCTD BeriecTBa. TemnoobMen u
TCIIOBOE  paBHOBECHe. VYpaBHEHHE TEmIOBOro Ganamca. [MnaBnenne wu
OTBEPACBAHNE KPHUCTANIMYECKUX BEINECTB. Y menbHas TEIJIOTA IUIABJICHHS.
Ilapoo6pasoBanue u kompencarus. Hcnapenne. Kunenwe. Ynenpuas TEIUIoTa
napoo6pa3oBanus. 3aBHCHMOCTS TCMIIEpaTypbl KHNEHHS OT aTMocdepHOro
JaBJIEHHS.

Brnaxnocts Boznyxa.

OHeprus Torusa. Y ensHas Terora CropaHus.

Ilpunnunsr paGoTsl TemnoBbx Asuratened KIIJ rernoBoro nsurarens.
Tennosere nBuratenu u zamura OKpY’Karolllei cpepl.

3aKOH COXpaHeHHs U TIpeBpaleH s SHEPTHH B TEIUIOBBIX [POLIECCaXx.

Hemoncmpayuu.

1. Habmronenne 6poyHoBckoro asmkenus.,



v wom

© © N oo

10.
11.
12.
13.

Habmonenue auddysumy.
Habmopenne senenuii CMAaYHBaHMS M KaIHIUISPHBIX ABJIEHHH,
Ha6monenue tennosoro pacumpenus re.

Hsmenenne napnenus Fa3a Mpu H3MeHeHWM 06bEMa u HarpeBaHWH WM
OXJTaXKICHHH.

Ipasuna usmepenus TEMIIEPATYpEL.

Bungr TeIuIonepegaym.

Oxnaxnenue TIpH COBEpIIEHHH PaboTEL.

Harpepanue npu COBEPIICHMH PaGOTHI BHENIHUMH CHIIaMy.
CpasHrenue Teroémkocreii Pa3IHYHBIX BelecTs.
Habmopenne kunenns.

Habmonenue nocrosuersa TeMIIEPATYphI NPH IIABJICHHY,
Monenu rennospix JBUTATeNel .

Jlabopamopusie pabomst u onvimu,

1.
2
3:

10.
11.
12,
13.

Onerte o OGHapyXeHUIO NeitcTBIS cH MOJICKYIAPHOTO NPHUTSIKeHNUS,
OneITs! M0 BEIpamMBaKHMIo KPHCTaJII0B IOBapeHHOMH oMM Wik caxapa.
Onbiter o Habmomenuio TCIIOBOr0 paclIMpeHus ras3oB, KUmKocTed u
TBEPIBIX Tell.

Onpenenenne nasnenns BO3Zlyxa B 6anone umpuiga.

Oneitel, ACMOHCTPHPYIOIME 3aBHCHMOCTh JaBJIEHHS BO3Iyxa OT ero
00b&Ma 1 HarpeBanus miu OXJIaXIEeHHs.

Ilposepka runoress: nuneitnoii 3aBHCHMOCTH JUIMHBI CTONGHKA JKMIKOCTH
B TEPMOMETpHYECKO# Tpy6ke oT TEMIIEPaTyphI.

Habmonenue wnsmenenus BHYTPEHHEH OSHepruu Tena s pe3ynbrare
TeIIonepe1aun U paboTel BHELIHUX CHJl.,

Hccnenosanve ssrnenus TEII000MEHa NpH CMelMBaHUK XOJIONHOH U
ropsiueii BOasI.

Onpenenenve  konuuectsa TCIUIOTHI,  MOJYYEHHOrO  BOJOM npu
TEMI0OOMEHE C HarpeThIm METaNIN9eCKHM LUITHHAPOM.

Onpenenenue ynensuoii TEIIOEMKOCTH BeIllecTRa.

Hccnenosanue npouecca HCIIapeHHs.

Onpenenenue otHOCHTEMB O BIIQXXHOCTH BO3yXa.

Onpenenenue ynensnoii TEIIOTHI IJIaBIICHHS JTh/1a.

Paznen 7. dNeKTpHYecKue u MarHMTHBIE SIBJICHHSI,

OnexTpusamus Ten. JlBa pona snextpuuecknx 3apsnoB. BzauMopeiicTeue
3apOKCHHBIX  Tesl.  3akoH  Kysona (3aBHCHMOCTB  CHITBI B3aUMOJIeHCTBHS
3aPAKEHHBIX TeJl OT BETHMYHHbI 3aPSAL0B 1 PaCCTOsHHUS MEX Ty Tenamu).

ONeKTpuyeckoe more. Hanpsoxénnocrs SJIEKTpHYecKoro nonst. IlpuHuun
CYTICPIO3HLIUH 3IEKTPHYECKHX M0oJIelf (Ha kayecTBeHHOM YpOBHe).



Crpoenne  aroma, lpoBognnku u AMDIEKTPUKH.  3akon COXpaHeHus
SMEKTPHYECKOTO 3apsia,

XHMHYecKoe, MAruuTHoe). JrekTpuyeckuii TOK B XKMIKOCTSX M rasax,
OnekTpuyeckay ens.  Cuma  Toka. OnexTpuyeckoe HarpsikeHue,

Pabora u MOIIHOCTL  3nekTpuyeckoro TOKa. 3akon Joxoyns—Jlenna.
OneKtpuueckpue LeNH ¥ motpeburenu STICKTPHYECKOH HEepruy B ObITy. KopoTkoe

B TeXHHKe. [lelicTBHe MarHUTHOTO 1oJis Ha [IPOBOIHHK C TOKOM. OnekTpoxBuraTens
IIOCTOAHHOrO  TOKA. Hcnonszosanne SNeKTpoaBUTaTeneli g TeXHHYECKHX
YCTpOHCTBax u Ha TpaHcnopre.

OnsiTe Dapanes. Senenye SJIEKTPOMArHUTHO} HHAYKLIMH, [TpaBumo Jlenua.

3HeKTpOI‘eHepaT0p. Cnoco6sr NOJIyYyeHus 3JIeKTPHYECKOi] OHEpPTrHUHy.
neKTpocTanimy Ha BO30OHOBIISIEMBIX HCTOYHMKAX SHEprum.
HAemoncmpayuu,

1. OneKTpu3auus tey.

2. JlBa pona JJIEKTPHYECKUX 3aps/i0B 1 B3aHMONEHCTBHE 3apsikeHHBIX Tey,
3. Ycrpoiicteo u ZelcTBHE 9JIEKTPOCKOIIA.

4 SHeKTpOCTaTqucxaﬂ HHIYKIUS.

5. 3aKoH coxpanenmus STICKTPHYECKUX 3apsIoB.

6. IlpoBomuuky 1 AUDJIEKTPHKH.

7. Moneniposanue cunongx JHHUH 3JIeKTPUYECKOro 110y,

8. HcTounnku nocrosunore TOKa.

9. MeitcTBus SJIEKTPHYECKOro TOKa.

10. SneKkTpuyeckuii Tok B KHJIKOCTH.

11. ["'a30B5Iii paspsn.

12. Uamepenue cumpl Toka amIepMeTpom.

13. MI3aMepenne anektpuueckoro HATIPSDKEHHs BOBTMETpOM.

14. Peocrar u Marasuy CONPOTHUBIIEHHUIA,

15. BzauMopeiictaue NIOCTOSTHHBIX MAarHHUTOB.

16. Monenuposanue HEBO3MOXHOCTH pa3fiesleH s MoJOCoR MarHuTa.
17. Moaenuposanme MarauTHEX TOJIeH MOCTOSIHHBIX MarHUTOB,




18
19
20
21
22
23
24

25

. OnsIT Dperena.

. MaruutHoe nose Toxka, ONeKTpOMarHmur.

- leficTBrEe MaruTHOTO OIS Ha IIPOBOJIHHK C TOKOM.

- DNeKTPO/IBUraTeNIh IOCTOSHHOrO ToKA.

. Uccnenosanue senenns SJIEKTPOMATHUTHON WHIyKIIHH.
. Onerter Mapapes.

- 3aBUCHMOCTb HanpaBneHHs MHIYKIOHOHHOTO TOKAa OT YCNOBHH ero
BO3HHKHOBEHHS.

: BneKTporeHepaTOp ITOCTOSTHHOT'O TOKA.

JMabopamopnsie paomst u onvim,.

1,

o ok W

10.
11,

12.

13.

14.

15.

16.
17.

18

Onertel mo  HaGmonenuo JNICKTPU3ALMM  Tell MHAYKUMed u mpw
COIPUKOCHOBEHHH.

Hccnenosanne neiicteus SJTICKTPHYECKOr0 MONsA HAa MNPOBOAHHUKH M
JHIJIEKTPHKH.

C6opxka 1 nposepka pa6oThi SJICKTPHYECKOM LENH MMOCTOSHHOTO TOKa.
M3mepenue u perynuposanue cuist Toka.

H3mepenne u perynuposanue HaNpsKeHHs,

Hccnenoranue 3aBucumoctn cumsr TOKa, HAYIIEro 4Yepe3 pesHcTop, or
COTIPOTHBIICHUS PE3UCTOpPA U HANIPSHKEHHS Ha pesucrope.

OmnbrTs, AEMOHCTPHPYIOLIHE 3aBHUCHMOCTB IEKTPHYECKOTO
COTIPOTHBIICHHS MPOBOIHHKA OT €ro JUTHHBI, MIOIIALH NOMepPeYHOro
CEYeHHs U MaTepuaa.

Ilposepka mnpasuna cnoxenus HalpsUKeHHH NpH  Moclie1oBaTelbHOM
COEIMHEHHH [IBYX PE3HCTOPOB.

IIpoBepka mpasuma mis cumer Toka IPH MapanieIbHOM COeJHHEHUH
PE3HUCTOpPOB.

Onpenenenue paGors! snexrpudeckoro TOKa, HAYLIEro Y€Pe3 PE3UCTop.
Omnpenenenne  MommocTu JJIEKTPHYECKOTO  TOKA, BBIAEsIeMOH Ha
pesucrope.

Hccnenosanue 3aBucuMoct cuis TOKa, UIYIIEro Yepes JIaMIIOUKY, OT
HalpsoKeHHs Ha Hel.

Onpenenenne KI1JI narpesarens.

Hccnenopanue MaruutHoro B3auMoneiicTeus NOCTOSHHBIX MArHUTOR.
Vi3y4eHne MarHuTHOTO NOJIs MOCTOSHHBIX MATHHTOR NpH X 00beIMHEHHH
U pasfeleHuy.

Vccnienoanue neficTBus sneKTpiyeckoro Toka Ha MarHHTHYIO CTPEJIKy.
OmbiTbl,  IeMOHCTPHpYIOIIHE  3aBHCHMOCTE  CHIILL B3aHMO/EeHCTBH
KaTyIIKH € TOKOM ¥ MarHHTa OT CHJIBI TOKA M HAIPABJIEHHS TOKA B KaTyIlKe,
- MI3yyenue neiictus MaruuTHOrO OIS Ha IPOBOJHHK C TOKOM.



19. Konctpyuposanue u U3y4YeHHe paboTel SJIEKTPOABHIaTe s,
20. UaMepenue KI11 SJIeKTPOABUTATEILHOI YCTaHOBKH.
21. OneITEl 110 HCCII€I0BaHUIO  siBNIeHKg SNIEKTPOMArHUTHOH HHIYKUNY:

Pazpnen 8. Mexanuyeckue SIBJICHH .

Mexanuyeckoe ABHKEHHe. Marepuansnas Touka. CucreMa orcyéra,
OtHocurensrocTs MEXaHHYECKOro nBHkeHus. PaBromepHoe NpsMoHHeiiHoe
ABHXeHue. HepaBromeproe [psAMONMHeRHOe ABM)eHue, Cpenusis u MruoBennay
CKOPOCTS Tesa npu HEPaBHOMEPHOM JBHsKeHuH.

Yckopenue. Pasroyckopennoe [pAMONHHeNHHOe nBHXeHue, CroGoanoe
Nanenue. Onbite! [Nanuney.

9HEPrHH.
HAemoncmpayuu,
1. Habnmonenue MEXaHHYECKOTO ABHKEHHS Teja OTHOCHTEJIEHO Pa3sHBIX Tej
OTCuUéTa.

OTHOCHTEJIbHO PAa3HBIX TeN OTCYETa,
Hsmepenue ckopoctn 1 YCKOPCHUSA IPIMONTMHENHOTO ABMIKEH IS,

4. Hcenenosanue npusuakos PaBHOYCKOPEHHOT0 IBHIKEeHuS,
Habmonenue neuxenns tena 10 OKpYKHOCTH.




8.
9.

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

KabuHeTa puzuky.

3aBHCHMOCTD YCKOPEHHS TeNa OT Macchl Tena u AEHCTBYIOLIEH Ha Hero
CHIJIBI.

Habmonenue PAaBCHCTBA CHII IpH B3auMopeiicTEHY Tell.

HsmeHnenue seca teqa [IPH YCKOPEHHOM JIBUXeHUH.

Ilepenaua MMIIyJIbCa P B3aUMOIEHCTBHY Tey.

I[Tpeo6pazosanus SHEPTHH NPH B3aUMOJEHCTRHM Tey.

Coxpanenue MMITyJIbCa [IPH HeYNpyTrom B3aHMOIEHCTBHM.

Coxpanenue HMITyJIbCa NpH a6CoMIOTHO YTIPYTOM B3aUMOeiCTBUY.
Ha6monenue PEAaKTHBHOTO IBUXEHUS.

Coxpanenne MEXaHHYeCKOH 3Heprun [IpH CBOOOIHOM NafieHuHy.
Coxpanenue MEXaHH4YecKo# sHepruu TIpH IBHOKEHHH Tella o melcTeHeM
NIPYXKHHEI,

Jlabopamopusie paGoms: u onvimol,

1.

10.

11.

KoHctpynposanne TpaKTa Jns pasroHa W panpHeiimero paBHOMepHOro
ABHXEHMS [IAPHKA HITH TeJIeIKKH.

Onpenenenue cpepneis CKOPOCTH ckoNbkeHUs Opycka WM ABiKeHMs
[IapHKa M0 HAKJIOHHOM MIIOCKOCTH.

Onpenenenne yckopenns tena [IPH PaBHOYCKOPEHHOM JBHKEHHH IO
HaKJIOHHOM IMJIOCKOCTH.

Hccnenosanue 3aBucumoctu TIyTH OT BPEMEHH IpH pPaBHOYCKOPEHHOM
ABMKEHUH Ge3 HavanbHOl cKopocTy.

Ilposepka runoressr: ecu [IPH  PaBHOYCKODEHHOM JIBHJKEHHMH 6e3
HAaYaNbHOH CKOPOCTH NMYTH OTHOCSTCH Kak PAI HEYETHBIX 4YHcen, TO
COOTBETCTBYIOUIHE IPOMEIYTKH BPEMEHH OHHAKOBEL.

Hccnenosanue sasucumoctn  cumss TPEHUS CKOJNIBXKEHHS OT CHIIBI
HOPMAJILHOTO JaBlIeHHS.

Onpenenenne xospduumenta TPEHHSA CKOJIBKEHHS,

Onpenenenne xécrkocrn NIPY>KHHEI.

Onpenenenne paGoTs cHitsl TPEHHS [IPH pABHOMEPHOM JBHKEHHH Tela 1o
TOPH30HTAJIBHOH NIOBEPXHOCTH.

Onpenenenue paGotsr  cuer YOPYTOCTH NpH moxséMe rpysa c
HCIIOTL30BAHHEM HETIO/IBHIKHOTO M TIOABHIKHOTO GII0KOB,

HUsyqenue 3akona COXpaHEHHs SHEPIHH.

Pazgen 9. Mexanuyeckue kose6a HHSI H BOJIHBI.



Konebarensnoe nemxenye. OcHoBuble xapakTepucTuky KoneGanwuii: nepuon,
4acToTa, aMIIUTy1a. Matematiyeckuii u NpYXXHHHBIH MasTHUKH. [IpeBpatrenue
SHEPIrHH MPH KONeOATeIbHOM IBIKEHUH,

3atyxaromue  KkoneGaHms, Boinyxnennsie  kome6anms, Pesonanc,
Mexannyeckne Bommp. CoiicTBa MexaHHYeckmx Boum, IMpononeusie wu
IONe€peyHble  BONHEL JINMHA BOJHBEI ¥ CKOpoCTh €€ pacnpocrpaHeHus.
Mexanuueckue Bonus B TBEPAOM Tele, CeHCMHYeCKHe BOJIHEL

3Byk. I'poMkocTs 3ByKa H BbICOTa TOHa. OTpaxeHue 3Byka. Mudpassyk u
YJIBTpa3ByK.

Hemoncmpayuu.

1. Habmonenue xonebaumii Ten NOA NEHCTBHEM CHIIBI TSKECTH M CHIILI
YTIPYTOCTH.

Habmonenue xone6anuii TPY3a Ha HUTH W Ha NIpy>KHHe.
Ha6monenue BBIHYXI€HHBIX KoJlebaHuii ¥ pe3oHanca.
Pacnipoctpanenue npononsuex u TIONEpeYHbIX BOMH (Ha MozesH).
Habmonenue 3aucumocty Boicors 3BYKa OT YaCTOTEL.
- AKycTHYecKHuit pezonaHc.
Jlabopamopnsie paGomesr u Onbimol,
1. Onpenenenne wuacToThl u NIepHoaa  KonebaHMH MaTeMaTHyYecKkoro
MasITHHKA.
2. Onpenenenue yactors! 1 nepuozia KonebaHuii NpyRUHHOrO MasTHHKA.
3. McenenoBanue 3aBucuMocTH nepuosa konebaHuii NoABENIEHHOr0 K HHTH
Ipy3a OT AJTUHBI HUTH.
4. Hccnenosanue 3aBrucuMocTH nepuoza KonedbaHuil NpyKHHHOrO MasTHUKA
OT Macchl rpysa.
5. IlpoBepka HeszaBHCHMOCTH nepuona xonebanmii rpysa, MoABelICHHOrO K
HHTH, OT MacChbI rpysa.
6. ONBITEL,  JIEMOHCTPHpYIOIIME  3aBHCHMOCTE nepuona  KonebaHwHii
TIPY’KMHHOT0 MasATHUKA OT MAacChl IPy3a H KECTKOCTH TIPYKHHEI.

7. M3mepeHne yckopeHus cBo6o1HOr0 azeHus.

Pa3znen 10. Dnexrpomaruurhoe noste u 3JIEKTPOMArHHTHBIE BOJIHBI.

OJIEKTPOMarHuTHOEe  moje. OnexTpoMartuTHele  BonHBL  CBoiicTBa
SNCKTPOMAarHUTHBIX BOJH. lllkana 31MeKTPOMAarHHTHBIX BOJH. Hcnons3osanue
SJICKTPOMAarHUTHBIX BOJIH JIJIs COTOBOI1 CBS3H.

OJIeKTPOMArHHTHas NpHpOza CBeTa. Ckopocts cBeta. BonHoBbIe cBojicTBa
cBera.

Hemoncmpayuu.

1. CBoMHCTBa 51€KTPOMArHHTHBIX BOJH.

2. BonHoBEIe cBolicTBa CBeTa.

O v s wN



]Iaﬁopamopnue pabomet u onvime,,

1. Usyyenue cpoiicrs SJICKTPOMAarHUTHBIX BOJH ¢ [IOMOIIBIO MOGHIBHOrO
Tenedona.

Paznen 11. CBeroBbie SIBJICHHSI,

JlyueBas  mogens CBeTa.  MCTOYHMKHM  cpera. [pamonuneiinoe
Pacmpoctpanenue csera. 3armenns Connua u JTyng, Ortpasenue caera, [Tnockoe
3€pKano. 3aKoH oTpaenus cpera.

IIpenomnenne cpera, 3aKkoH npenommenus cBeta. IlonHoe BHyTpennee
OTpaXeHHe cBeta. Mcnoms3osamye [IOJTHOrO0  BHYTpeHHero OTPa)Ke€HHs B

CHEKTPANBbHEIX LBETOR, Hucnepeus cpera,
Aemoncmpayuu,

1. Ilpsamonuneiinoe pacnpoctpaHenue cgera.

2. Orpaxenue cpera.

3. Ilonyuenue H300pakeHuii B TITIOCKOM, BOTHYTOM H BBIITYKTOM 3epKajax.

4. Ilpenomienue cpera.

5. Omruyeckuit ceetopoy,.

6. Xox nyyeii B coOuparoineit munse,

7. Xon nyyeii B paccenBaromeii 1uHze.

8. Ilomyyenne usoGparenmii ¢ MIOMOILBIO JTHH3.

9. IlpuHuun nelicteus toroannapara, muxpockona TeJIECKOTa.

10. Mopnens rnasa.

11. Paznoxenue 6emoro ceera B CIIEKTp.

12. Ionyuenue Genoro csera npu crosxerumn CBETa pa3HbIX I[BETOB.

Jlabopamopnsie pabomot u onvimL,

1. Hccnenosanue 3aBucumocty YIIIa OTpaX€HHs CBETOBOTO Jiy4a OT yrma
najieHusl.

2. Mzyyenue xapaktepucrux U300paXkeH s TIPeIMeTa B MI0CKOM 3epkaie.

3. Hccnenosanue 3aBucumoctu YIJIa NpeIOMIIEHHs. CBETOBOTO Jlyya OT yria
TTaICHUsI Ha TPaHHILE KBO3MYX—CTEKIION.

4. Ilomyyenne uzobpaxenuii ¢ TIOMOIIBIO cOOHparoLIelf IHH3EL.
Omnpenenenne GbokycHoro paccrosuus u ONTHYECKOH CHIIBI cOGHparoeit
JIHH3EL.

6. OIBITEI 1O pasnoxeHHIo Genoro CBeTa B CIIEKTp.

7. OneITEl M0 BocHpHSTHIO LBeTa TPEAMETOB IIpH MX HabIoZeHHH yepe3
LIBETOBbIE (DUIBTPEI.



Pannoaktusnocrts, Anbda, 6eta- u FaMMa-usiyyenus. Crpoenue aTOMHOTr0
anpa.  HyknoHHas wmopens aTOMHOro  sapa.  Hsortomsr, Pannoaktusuere
lpeBpaiuenus. [epuog fomypacnaza aTomMubIx sigep.

Anepuble peakuuu. 3akomy COXpaHeHHUs 3apAn0BOro u MaccoBoro yucey,
OHeprus cBssu atomumix anep. Cs3s macchr y SHepruu. Peakuuu cuuresa y
ACaeHus saep. Mctounuiy sHeprun ConHua u 383,

Hnepras sweprera. Heiicteus Pa/IHOAKTHBHBIX H3NMyYeHuii Ha XKHBEIE
OpPraHH3MEI,

HAemoncmpayuu,

1. CrekTpsI manyuenus HOIJIOIEH S,

2. CnekTpsI pasnuynpx rasos.

3 Cnemp BOIOpoa.

4. Habmonenue TPeKoB B kKaMepe Bunbcona,

5. Pabora cuérupka HOHU3HPYIOWIMX H3NTyYeHui],

6. Perucrpauus H3IyHeHHS NPHPOHBIX MHHEPAOB U NPOJYKTOB.

ﬂaﬁopamopuwe Pabomet u onvimu,

1. Habnronenue cnmommprx THHEHYATBIX CHIEKTPOB U3JTyYeHHus.

2. HccrnenoBauue TPEKOB: H3MepeHHe sHepruu HacTHLBL 10 TOpMO3HOMY

IyTH (o doTorpadusnm),

3. H3smepenue pannoakTusHOro houa,

HoaTopuTe.uLHO-oﬁoﬁmammm‘i MOAYb.,

Hoaropmenhﬂo-oﬁoﬁma}omnﬁ MOZYyNb npenHasHaven mus CHCTEMaTH3aL[|H
H 0006meHns npeameTHOrO CONCPXKaHHS H OIBITA ACATENBHOCTH, pHOGpeTEHHOro
IpH H3y4YeHWH Bcero kypca $usnky, a Takke g TIOATOTOBKH K OCHOBHOMy
TOCYNapcTBeHHOMY SK3ameny Mo busuke g o0yuarommuxcs, BBIOPABIINX 3TOT
Y4eOHbIi npemer.

SIBIICHHUH TPHPOABI U TCXHHKH, OBNaJlCHUE YMEHHSMH OGBACHATH (usmgeckne
ABIICHHSA, TPHMEHAS [ONyYeHHBle SHaHHA, pellaTh 3ajauu, B ToM YyHCIIe
Ka9€CTBEHHBIE U SKCIIepUMeEHTANbHEe,



SHepruu,




- F'OTOBHOCTE K AKTHBHOMY yyYacThio g o0cyxnenun obuecTBeHHO 3HAYHMEX H

STHYECKHX MpoGiem, CBA3AHHBIX ¢ NpakTHyeckun NIPUMEHEHHeM nocTuskenui;

Onzuky;

® - OCO3HaHHMe Ba)HOCTH MOpabHO-3THYecK1x TIPHHUKIIOB B JmestenbHocTH
Y4€Horo;

* 3)acrernueckoro BOCNHTAHMUS:

* ~ BOCHpuATHe screTHueckux KavecTB ¢usnueckoii HayKu: e€ rapmoHmunoro
MOCTpoeHwus, CTPOTOCTH, ToYHOCTH, TTaKOHHYHOCTH;

* 4) uennocrn HAYy4YHOro mosHanus:

* - OCO3HaHWe neHHOCTH busnyeckois HayKH Kak Mommoro HHCTpyMeHTa
MIO3HaHUs MHpa, OCcHOBE] PasBHTHA TexHOMOTMi], BOXHEHWIeH cocrapmsomeii
KYJIbTYpbI

AEATENBHOCTH;

* 5)  dopmupoBanus KYJABTYPBI  310poBLst SMOUHOHAIBLHOrO
6aarononyyus:

* - OCO3HaHHe IeHHOcTH Ge3onacHoro obpaza ku3Hu g COBpEMEHHOM
TEXHONIOrHYeCKOM Mupe, BOKHOCTH mpaBHN Gesomachoro NOBEe/IeHHs] Ha
Tpalcnopre, Ha moporax, ¢ SJICKTPUYECKHUM M TemuoBpM obopynoBanuem g
AOMAIIHHX yCIOBHsX;

* - chopMupOBaHHOCTE HaBBIKa pedrieKchu, npu3Hanme CBOETO NpaBa Ha omuGKy
H TaKoro e npapa y npyroro 4eJI0BEKa;

* 6) Tpynosoro BOCIIHTAHHS:

* ~ AKTHBHOE y4YacTHe B pemieHuy TPaKTHYECKHX 3ana4 (B pamkax CeMbH,
oOpa3oBarensHoif OpraHM3aluu, ropoga, Kpast)  TeXHomormueckoii
COLMATBEHOH HanpaBneHHOCTH, TPEOYIOLIHX B TOM 4icie 1 u3nyeckx 3HaHMI;




* - HHTepec k TIPaKTHYECKOMY M3yyennio npoceccuii, cBs3annpx ¢ pu3mKoii;

e 7 3K0JI0OTHYecKoro BOCITHTaHHUS:

* - OPHEHTauus Ha TIPHMEHEeHHe (Bu3Hyeckyx 3HaHHH 113 pemenns 3aay B
obaactu OKpyKaroreii CPeIbL, IaHHpoBaums TIOCTYNKOB M onenky ux
BO3MOXHEBIX nociencrau; AL OKpYKarore Cpelsl;

* - OCO3HaHMe rIobanbHoro XapakTepa 3KoJoruyeckux podieM u myTeii px
peleHus;

ApPYTHX;
* - TOBBILEHHEe ypopHy CBOGH KOMMeTeHTHOCTYH Hepes  npakTuyeckyio
ACATENIBHOCTE;

* - OUCHKa CBOMX JeiicTBHif c YYETOM BIMSAHHS Ha OKpyXaromyio cpeny,
BO3MOXHBIX IOGaNbHEIX MOCIIEACTBHUIA,

METAIIPEIME THEIE PE3YJIbTATBI

o0pasoBanus y oOy4arommerocs 6ynyr chopMupoBank MeTanpeaMeTHbIe
Pe3yabTaThl, BKIoYarone TIO3HaBaTeNIbHEIE YHUBEpCANbHbIE y4ebHble neitcTpusg,
KOMMYHUKaTHBHEIE YHHBEPCANbHEIE  yyeGHple ACHCTBUSA,  perynsTHBHEIC
YHHUBEpCaNbHbIe yueOHbIe neticTRiy.

Hosnasarennupre YHHBepca/bHbIe yyeOuble AeHcTBus

BaszoBbie ornueckne AelcTBus;
* BBUIBIATE M XapakTepusosars CYLIECTBEHHbIE MpPH3HAKK 00bexTOB
(ABneHwuit);
* YCTaHABIHBATH CylIECTBEHHEI} TIpU3HAaK KilaccHpuKauw, OCHOBaHHA Is
00001eHns 1 CpaBHEHHS;




BLIABIIATE 3aKOHOMEPHOCTH N NIPOTHBOpPEYHs B paccMaTpriBaeMpIx dakrax,
AGHHBIX M HAOMIO/ICHHSX, OTHOCAIIHXCS K usmyeckum SIBJICHUSAM;
BBIABISATE NPHYHHHO-CIEACTBeHHEIe CBASH TIDH M3YYEHHH (M3HYecKHX
ABNEHMH W Npoueccos, nenars BBIBOJIBI € HCTIO/IB30BAHHEM /e lyKTHBHbIX 1
MHYKTHBHBIX YMO3aKIFOYeHHUH, BBUIBHIaTh THIOTE3bl O B3aUMOCBS3SX
usnyeckux BEJIMYHH;

CaMOCTOSATENIBHO BEIGHPATH CrIOCOG PeIIeHNs y4ebHoH dhusuueckoii 3anaun
(cpaBHeHHe HeckobKUX BapHaHTOB  pemieHus, BbIOOD  HamGosee
ONXOIALIEro ¢ yu&TOM caMocToaTes o BLIIC/ICHHBIX KDHTEPUER).

BHSOBble HCCJIe0BaTe/IbCKHe JeHcTBHS:

HCII0B30BaTh BONPOCH! Kak HCCIIeI0BATEIbCKUH HHCTPYMEHT NO3HaHHS;
IIPOBOZIUTE 110 CAMOCTOSTENBHO COCTaBJICHHOMY IJIaHy OMBIT, HECIOXKHEL
Gusnyeckuii PKCICPUMEHT, HeGOoJBIIOe  HCCnenoBaHHte ¢u3nveckoro
SABIIEHUS;

OUCHMBATP HA NPUMEHHMOCTH § AOCTOBEPHOCTL  HH(OpPMaIIHIO,
TIOTyY€HHYIO B XO/1€ HCCIIeI0BAHMS HIIH 9KCIIEPHMEHTA;

CaMOoCTOATENBHO hopMyTHpOBaTH 000611IeHHUs! U BBIBOMBI 110 pe3ynbTaram
TIPOBEAEHHOTO HaBMIOAEHHS, OMbITA, HCCIIeIOBaHus;

[IPOTHO3UPOBATh  BO3MOXHOE  JabHeiimee pa3sBHTHE  (IH3HYECKHX
TPOLIECCOB, a TaKKe BBIIBUTATH MPEANONOKEHHS 05 HX Pa3BHTHH B HOBBIX
YCIIOBHSIX M KOHTEKCTax.

PaGora ¢ unpopmauneii:

NPUMEHATE Pa3IUYHBIE METOJbI, HMHCTPYMEHTBI U 3aNpoChl [IPH MOHCKE U
0TOOpe HH(GOPMALMH WM JAHHBIX C YUYETOM TpesIokKeHHOM y4aeOHOH
bu3HYecKoit 3a7a4yu;

4HAIM3UPOBATh, CUCTEMATH3HPOBATh HHTEPIPETHPOBAaTh UH(POPMALIHIO
Pa3THYHBIX BUZIOB H (POPM NpeNCTaBIeHHUS,

CaMOCTOSITENIBHO ~ BBIOMPATH ONTHMABHYIO  (OpMYy IpesicTaBiIeHHs
HHGOpMaLuH u WIUIIOCTPHPOBATh  pelllaeMble  3afaydl  HeCNOXKHLIMH
CXeMaMH, THarpaMMaMH, HHOI rpaHuKoi u ux KOMOHWHAIUSIMH.

Kommynukatusubie ynusepeansupie y4deGHble aeiicTBHs:

B xone obcyxneHus y4yeGHOro MaTepunana, pesysbTaToB JabOpaTOpHBIX
paboT ¥ NpoeKToB 3a1aBaTh BOIIPOCEI T10 CYLIECTBY O0CYKIaeMOii TeMbl 1
BbICKA3bIBAaTh MJIEH, HAllENeHHbIE HAa pelICHHEe 3ajauyd M noJiiepxKanue
6iaroxenarepHOCTH oOuIeHus;

COTIOCTABIIATE CBOM CYXICHHS C CyXICHHAMH JPYTUX Y4YaCTHHKOB
Auanora, oGHapyKUBATh Pa3IMYHe U CXONCTBO MO3ULIHIA;

BBIP2XaThk CBOKO TOUKY 3PEHHSA B YCTHBIX H IIHCHMEHHBIX TeKCcTax;



MyGIM4YHO TPE/ICTABNATE Pe3yIbTAThl BBITONHEHHOro GH3HIECKOro OMbiTa
(3KcrepHMenTa, HCCleJOBaHNS, NPOEKTa);

[IOHMMATb U HCIOJIB30BATh MPEHMYLLECTBA KOMAH/THOM U HHAWBHLY AJIbHOM
paboThl NpH peIleHH: KOHKPETHON QU3MYeCKOil MpoGIIeMsl;

NPHHHAMATEL LEJTH COBMECTHOW NeATEIbHOCTH, OPraHH30BLIBATE JIEHCTBHS
Mo e€ NOCTHXKCHHIO: pacrpenensTb poiiH, o0CyXkAaTh MNpPOLECChl M
Pe3y/IBTaThl COBMECTHOM paboTel, 06001aTh MHEHHS HECKOIBKUX JTIOMEH;
BBINOJIHATE CBOIO YacTh pabOThl, OCTHIas KA4€CTBEHHOIO Pe3yJIbTaTa M0
CBOEMY HaMpaBJIeHHIO U KOOPJAMHMPY S CBOH JEHUCTBHS C IPYTUMH YIIEHAMH
KOMaHJIbI;

OLICHWBATh KAa4yeCTBO CBOEr0 BKJIaga B OOLIMH NPOLYKT 1O KPHTEPHSAM,
CaMOCTOSATEJILHO CHPOPMYIMPOBAHHEIM yYaCTHHKAMU B3aHMOIEHCTBHS.

PeryastuBuble yHHBepcanbHbIe yueGHble aelicTBHS

Camoopranusauus:

BBIABJIATE NMPOOJIEMBbl B KU3HEHHBIX H Y4eGHBIX CHTyalUsX, TPeOYIOLIMX
JUIs pelleHus QU3NYeCKUX 3HAHMI;

OPHEHTUPOBAaTECS B  Pa3IMYHBIX IOAXOAAX IPHHATHA  pelLIeHHI
(MHAMBHIYyaNbHOE, NPHUHATHE PELUEHHs B IPYINe, TPHHSITHE peleHui
rpymnIon);

CaMOCTOSITENIBHO COCTaBJIATh AJITOPHTM peIleHHs (pU3HYECKOM 3a1auy HIH
IIJJaHa HCCJIENOBAaHHUA C y'-IéTOM HMECHIIHUXCA pecypcos H COGCTBCHHBIX
BO3MOXXHOCTEH, apryMeHTUPOBATh Ipe/JlaraeMble BAPUAHTHI PElLIeHHI;
Aenathb BEIOOp U 6paTh OTBETCTBEHHOCTH 34 PEILEHME.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

NaBaTh aIeKBaTHYIO OLEHKY CUTYallUH U MpeAaraTh IUIaH e H3MeHeHHs;
OOBACHATE MPHYMHBI  JOCTIKEHHS  (HENOCTHIKEHHs) pe3yJbTaToB
JesTeJIbHOCTH, 1aBaTh OLIEHKY NPHOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJE B XOJ BbIIOJHEHHS
busMyeckoro HMccleOBaHHSs MJIM  [POEKTa) HA OCHOBE HOBBIX
OGCTOATENBCTB, HM3MEHHUBLUIMXCA CHTYyalHd, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKILHKX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBHE Pe3yJIbTaTa LEIH U YCIOBHSIM;

CTaBHTb Ce0sl Ha MECTO JIPYTOro 4eIoBeKa B XO/€e Cropa WK JIMCKYCCHU Ha
HaYYHYIO T€MY, IOHHMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY IPYroro;
NPHU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pelleHHH QU3HYECKHUX 3a/1a4 UIIH
B YTBEP)KACHHUSX HA HAYYHBIE TEMbI U TAKOE K€ [PaBO APYTroro.

INPEJMETHBIE PE3YJIbTATHI



HCIOJIB30BaTh  MOHSTHS: (u3nyeckne y XHUMHYECKHE  sIBeHnus,
Halmoenue, SKCNIEPUMEHT, Monens, THIIOTE3a, eMHMLEI (u3myeckyy
BEIIMYHH, aToM, Monekyua, alperaTHble COCTOSHHS BemecTpa (TBEpHOE,
XKHIKOe, razoobpasHoe), MEXaHH4YeCKoe nBMKkeHHe (paBHOMepHoe,
HEPaBHOMepHOe, NPAMOIIHHeliHOe), TPackTopus, paBHOnelCTBYIOmAy
Cuma,  nedopmanus (ynpyras, acTuyeckas), HEBECOMOCTS,
coobarommmecs COCYIBI;

PasnYath sBneHuy (nuddysus, temnopoe ABIXKCHHE YacTHIl Bemecrsa,
PaBHOMEpHOE  sBUXKeHpe, HepaBHOMepHoe ABHKEHHE,  HHepius,

lpupone, neicTBue cup TPCHHA B NpHpOZE M TexHHKe, BIHAHUe
aTMOC(EPHOrO NaBneHus Ha KHUBOH OpPraHu3M, niaBanue pbIO, pbryary B
TCJIE HeIOBEKa, IPU 3TOM MepeBoHTL TMPAKTHYECKYI0 3anay B yueGHyio,
BBUICTIATE CYIIECTBEHHBIE CBOJCTRA (npu3Haku) busuyeckux SIBJICHUH;
OMHCBIBATE H3yYEeHHbIE CBOMCTBA Ten 1 $usuyeckue sBrenus, HCIIONb3Ys
busmyeckue BenHumHL (Macca, 06BEM, nnotHOCTS BEILIECTBA, BPEMSI, IyTh,
CKOpOCTS, cpenHss ckopocTs, cuia YUPYTOCTH, CHJIA TSXKECTH, Bec Tena,
CHIIa TPEHUS, NaBleH”e (TBEporo Tena, XXHIAKOCTH, rasa), BbITATKHBAIOIAs
CHJIa, MexaHWyeckas paGora, MOIIIHOCTB, IUIEYO CHJIBI, MOMeHT CHJIBI,
KoaddunuenT monesnoro ACHCTBUS  MeXaHH3MOB, KHHEeTHYecKas wu
NOTCHUHANbHAA SHEPrHs), NpH omucAHMK [IPaBHJIBHO  TPaKTOBATh
busngeckuit cmpicn HCIIO/IB3yeMBIX BENIMYHH, HX 0603HAYCHUS 1 €IHHHIIE]
(usnyeckux BEJIMYHH, HAaXOUTh (opMysl, CBS3BIBAIOILME JAHHYIO
dusngeckyio BeJIMYHHY ¢ JIpyrumu BEMTMYHHAMH, CTpouTh rpaduku
H3YHCHHBIX 3aBHCHMOCTEH (H3nYecKux BEJTHYHH;

XapaKTepH30BaTh CBOMCTBa Tel, dusnyeckue sBenus u nporeccsl,
HCIIONb3ys MPaBHIIA CIIOKEHUS CHJT (BImonb oxHoO NpsAMOif), 3akon [Nyka,
3aKoH ITackans, 3akon Apxumena, TIPaBHIIO paBHOBECHs phlyara (6moka),
(30II0TO€  NpaBWIO» MeXaHWKH, 3akoH COXpaHEHHs] MeXaHWYeCKOi



H B KOHTekcTe CHTyanuii [PaKTHKOOPHEHTHPOBaHHOO Xapakrepa:
BBISIBJISITH [IPHYHHHO-ClIeICTBeHHEIe CBA3H, CTPOHTB 00bsicHEHHe w3 1-2
JIOTHYECKHX mmarog c Onopok Ha 1-2 m3yyenmprx CBOKMCTBA (u3nyecKkux
ABJICHUH, DHU3HYecKuX 3aKona HIIH 3aKOHOMEepHOCTH;

PeIIaTh pacuérHele 3am3yy g 1-2 neiicteug, HCIONB3ys 3akoHEl ¥
bopmy s, CBA3bIBAIOIIME (DH3HYecKye BEJMYHHBI: Ha OCHOBe amaim3a
YCIIOBUSA 3a11a9u 3annckIBaTy Kparkoe ycnoBue, noacrapsty usugeckue
BEIMYHHBI B opmymsr p TMPOBOAMTE pacyéTel, Haxomuts CIIPaBOYHEpIe
AaHHBIE, HEOOXOMMMEIe s PeLIeHMA 3anay, oneHuBaTh PeaTHCTHYHOCTE
TIOJTy9eHHOH (usHyeckoif BEJIHYHHEI;

PaclosHaBaTh  mpo6neme, KOTOpble  MOXHO  peruuth OpH oMoy
bu3nyeckux METOZ0B, B onmucayuy HCClneoBaHus BeInensTE IIpoBepsemoe

PE3yNbTaT, HaXxomuth owmGky g XON€ ONbITa, Nenath BHLIBOABI Mo ero
pesynbTaram;
[IPOBOAUTE  OMBITEI o HaGmoseHnIo  (usmueckux ABIEHUH  Min

BBIIIOJIHATE NpsSiMble H3MEPEHHA paccTosHus, BpEMEeHH, Maccel Tena,
00béMa, cHaBl u TEMICPATYPBI C HCMONB30BaHKHeEM aHAJIOTOBBIX K
uubpoBEIX NpUbOpoOB, 3anuckiBaTh TIoKasaHus npu6opoB ¢ yuérom
3alaHHOH abCoMOTHOI! TIOrPeIIHOCTH H3MepeHHii;

TIPOBOMIUTE HCCIIEI0BAHHE 3aBHCHMOCTH OIHOH (u3MYecKOil BemHuHyE] oT
APYroii ¢ wucnomp3oBanuem IPAMBIX HM3MepeHHH (3aBHCHMOCTH nyTH

TUIABAHHS TeJ, YCNOBHIA paBHOBecHs perdara u G10KoB), yuacrsoBath g
IUIAHHPOBaHHH  y4yeGHOro HCCIIeI0BaHMs,  coOUpaTh YCTQaHOBKY u
BbIIIOJIHSATE M3MepeHHs, cremys TPEANIONCHHOMY IUTaHy, (HKCHpOBaTH
PE3YJIbTAaThl MOMy4YeHHO!H 3aBHCHMOCTH du3MYecKuX Benuumy B BHUJIE



TIPE/UIOXKEHHBIX TabMHMU M rpauKoB, NenaTh BBIBOIBI MO pe3y/IbTATAM
HCCJIeIOBaHHNS;

NPOBOZUTE KOCBEHHBIC H3MEPEHHsA (U3MYECKHX BEIMYMH (IUIOTHOCTB
BELLECTBA JKUAKOCTH H TBEPJOro TeNa, CUJIa TPEHHS CKOJIbKEHHS, IaBIeHHe
BO3llyXa, BBITAJIKUBAIOIAs CHJIA, JAEHCTBYIOLIAas HA MOrPYyXEHHOE B
KHKOCTB  TeNO, KOI(PGUUHMEHT MOJe3HOro  JAEHCTBHS  MPOCTBIX
MEXaHH3MOB), Clelysl MPEeIOKEHHOH WHCTPYKUHH: TIPH BBIIONHEHHH
U3MEPeHHHl COOMpaTh BKCMEPHMEHTANbHYIO YCTAHOBKY M BBIYHCISATH
3HaYCHHE HCKOMOM BEJTHYHHBL;

COGIIIO/IaTh NpaBHIIa TEXHHKU Ge30MacHOCTH npu paGoTe ¢ nabopaTOpPHBEIM
o0opynoBaHHEM;

YKa3pIBaTh NPUHLMUIbI JNCHCTBUS NPHOOPOB M TeXHHYECKHX YCTPOMHCTB:
BECBl, TEPMOMETpP, AMHAMOMETp, cooluIaromuecs cocynsl, Gapomerp,
phI¥ar, MOABMXKHBIH W HEMOJBHXHEIH OJIOK, HAKIIOHHAS TITIOCKOCTS,
XapaKTepu30BaTh INPHHLMIBI  JEHCTBHA H3Y4YeHHBIX NPUOOPOB U
TEXHHYECKMX YCTPOHCTB C OMNOpOH Ha WX OmWcaHud (B TOM YHCIE:
MOALIMIHUKH, yCTPOHCTBO BOJONPOBONA, THAPABIMYECKHil IIpec,
MaHOMETD, BHICOTOMED, NOPLIHEBOH HACOC, apEOMETP), HCIIONb3Ysl 3HAHUS
0 CBOHCTBAX (YM3UUECKUX SBICHUH 1 HEOOXOMMMBIE HDH3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPHBOAWTE  NpuMepbl  (HaXoAWTh  MHAOPMALMIO ©  [pUMepax)
NIPaKTHYECKOI0 HMCIOJb30BaHHs (DU3HYECKHX 3HAHUI B IOBCEIHEBHOM
KU3HK JUIs1 obecrievenus: Ge3omacHOCTH MpH oGpalenuu ¢ npubopaMu
TEXHUYECKHMMH yCTPOHCTBAMH, COXPAHEHHS] 3/0POBbS U COOIIOAEHHUS HOPM
3KOJIOTHYECKOrO MOBEJIEHHUS B OKPYKAIOLIEH Cpejie;

OCYIIECTBIATH OTOOpP HCTOYHMKOB MHOOpMauuu B HWHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM MNOHCKOBBIM 3aIIpOoCOM, Ha OCHOBE MMEKIIHXCA
3HAHMH W MyTEM CpaBHEHHS pa3M4YHBIX MCTOYHHKOB BBIAENIATH
MH(OPMALMIO, KOTOpasl SBISETCS MNPOTHBOPEYMBOH HIH MOXET OBITH
HEJOCTOBEPHOM;

MCIIOIb30BaTh NPH BBINOJIHEHHH y4eOHBIX 3aJ]aHHil Hay4HO-TIOMYJIAPHYIO
JUTEpaTypy GU3MYECKOro CONepIKAHMU, CIIPABOYHBIE MATEPUAITBI, PECYPChI
ceth MHTepHer, BnajeTh INpHEMAaMH KOHCIIEKTHPOBAaHHS TEKCTa,
npeoGpa3oBaHks HHPOPMALIMH H3 OJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;
co31aBaTh COOCTBEHHBIE KPAaTKHE NMHCHMEHHBIE H YCTHbIE cOOOIIEeHHs Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpPMALUMH (QH3HYECKOTO COAEPIKAHUSA, B TOM
4HCIIe MyOIMYHO IeaTh KpaTKhe COOOIIEHH S O PE3yIbTaTaX POEKTOB MU
Y4eOHBIX MCCIIEIOBAHMH, NIPH 3TOM IPAMOTHO HCIONB30BATh M3Yy4YeHHBIMH



TOHATHHHBIK  anmapar Kypca ¢usukn, composoxgars BBICTYIIJICHHE
Npe3eHTanuei;

* TIPH BBIMOJIHEHHH Yy4eGHBIX [IPOCKTOB H HcCen0BaHMii pacrpenensTs
00s13aHHOCTH B TPYNNE B COOTBETCTBHH € NOCTABICHHBIMH 3aayamy,
CICAUTL 3a BBINOJHEHHEM IUIaHa ACHCTBUH, aeKBaTHO oOIeHUBATE
COOCTBeHHBI  Bkmag B ACATENIBHOCTE  Ipymnmsl, BBICTpaHBaTh
KOMMYHHKAaTHBHOE B3aHMOJelCTBHe, YHIHUTBIBasi MHEHHE OKPYKaIOLHX.

K xonuy o6yuenus s 8 KJIacce peMeTHbIE pe3yIbTaThl Ha 6a30BOM YpOBHe

AOJDKHBI OTpakaTh chOpMUPOBAHHOCTS y ofyuyarouuxcs ymenuii:

* HCHOJB30BaTh NMOHATHS: Macca M Pa3Mepel MOJIEKyJ1, TEMIOBOe JABMIKeHHe
aTOMOB H MOJIEKYJI, arPEraTHBIE COCTOSHIS BCLIECTBA, KPUCTANIHYECKHE U
amMop¢HbIe Tena, HachIEHHbII M HEHACBILICHHBIH Map, BIAKHOCTE
BO3MyXa, Temmeparypa, BHyTpeHHss SHEPIHs, TEIUIOBOH JBHrarels,
SJICMEHTAapHBIN 3eKTpHYeCKHii 3apsl, JNEKTPHYECKOE I10JIe, MPOBOIAHUKH
H TH3IEKTPHUKH, ITOCTOSHHBI SVIEKTPHYECKHH TOK, MArHHTHOE 110JI€;

* PasMyuaTe sBeHHs (TemnoBoe PaclIMpeHre U cxkatHe, Terulonepenaya,
TCIIOBOE paBHOBecHe, CMayHBaHHue, KalUISpHEIC SBIIEHUS, HCIapeHHe,
KOH/ICHCALHS, TUIABNEHHe, KpHCTALTH3AIMS (oTBepnesanue), KHIIEHHE,
TerJIonepeaaya (TenonposomHOCTS, KOHBEKIIHS, H3JTy4yeHue),
SJICKTPH3ALUA TeJN, B3aUMOJIEHCTRHE 3aps/I0B, NEHCTBUS 3IEKTPHYECKOro
TOKa, KOpOTKOE 3aMBIKAaHHME, B3aMMOMIEHCTBHE MarHuToB, JeicTBUe
MAarH|uTHOIO IOJISt Ha MPOBOAHMK C TOKOM, 3JIEKTpPOMAarHuTHas HHIYKLIHS)
0 ONMHCAHHMIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE  OIIBITOB,
AEMOHCTPHUPYIOLIMX JaHHOE (hH3HYeCKOe SIBJICHHE,

* PACMO3HABATL  NPOSBJICHHE  H3YYeHHBIX husMyeckux  sBnemmii B
OKpYXaloIlleM MHpe, B TOM yucie ¢usnyeckue sBieHus B npupoze:
[IOBEPXHOCTHOE HATIKEHHE W KallWJUIApHbIE  ABIEHHWA B MpHpOZE,
KPUCTAJUIBL B NPHUPOZIE, W3MydYeHHe Connna, 3amepsanue BOZI0EMOB,
Mopckue 6pu3sl, 06pasoBanue POCBI, TyMaHa, MHesl, CHera, JJIeKTpHYeCKHe
ABIICHUSA B aTMOC(Qepe, 51eKTPHYECTBO IKHBbIX OpraHM3MOB, MarHHUTHOE
none 3emiH, apeiid momocos, POJIE MarHHTHOTO IOJIA [T KHU3HH Ha 3eMie,
TOJFIPHOE  CHSHHME, IPH 3TOM MepPeBOHTH NpaKTHYECKYI0 3ajady B
y4eOHYI0, BBIIENATSH CYIIECTBEHHbIE CBOWCTBA (MpU3HAKH) puznyeckux
SIBIIEHUI;

* OIHCBIBaTh U3y4YEHHbIE CBOMCTBA Tell W usnyeckue siBneHns, UCIIONb3ys
busmyeckue BeanuUHE! (Temmeparypa, BHYTPEHHSISI S3HEPTUs, KOJTHYECTRO
TCIUIOTBI, yJeNbHas Temiao8MKOCTE BCLIECTBA, yJeNnbHas TeIIoTa
[IIaBJICHHUs, yJIeNbHas TemoTa NapoobpasoBaHus, yHelbHas TeIiora
CrOpaHHs TOmNMBA, KO3G(UIMEHT mONe3HOrO JCHCTBUS  TEMIOBOMH




MaIIMHBL, OTHOCUTENLHAS BIA’KHOCTE BO3MyXa, SJIeKTPUYECKHH 3apsiz, chila
TOKa,  sneKTpuyeckoe  HampsikeHme, COIPOTHB/ICHHE  MpPOBOIHHKa,
YACILHOE CONPOTHBIIEHHE BellecTBa, paboTa 1 MomHOCTE 3NIEKTPHYECKOr0
TOKa), TPH ONMHCAHHH MPAaBUJIBHO  TPAaKTOBAaThb (DHMIMYECKHH CMBICH
HCIONB3YEMBIX BETHYHH, 0603HAYeHHS U CAMHHLBI (PM3MYECKHX BEJHYUH,
HaXOMUTE (opMybl, CBS3BIBAIOLUME JTAHHYIO (usmugeckyio BEJTHYUHY C
APYTHMH BeIMYMHAMH, CTPOMTH rpadMKH H3Y4YeHHBIX 3aBHCHMOCTER
busngeckux BEJIUYHH;

XapaKTepHU30BaTh CBOKCTBA Tell, (usuueckue sBreHHT W IPOLIECCEI,
HCIIONB3YSl OCHOBHBIE ITOJIOKEHHS MOJICKy IAPHO-KHHETHYECKOH Teopuu
CTPOCHHS BEILIECTBA, MPHUHIUI CYNeprosulHy noseil (Ha KayecTBeHHOM
YPOBHE), 3aKOH COXpaHeHHs 3apana, 3akoH OMa u1s yuacTka remny, 3akon
Ioxoyns—Jlenna, 3akon COXPaHEHHUs SHEPTHH, [IPH 3TOM JaBaTh CIIOBECHYIO
hopmyupoBKy 3akona u 3aIlUCBIBATh €r0 MaTeMaTHYeCKoe BBIpa)KEeHHE;
OOBACHATE u3Myecke TIPOLICCChl W CBOWCTBA TeN, B TOM uMCle U B
KOHTEKCTEe CHTyaluit NPaKTHKOOPHEHTHPOBAHHOIO XapakTepa: BBHIABIATE
NPUYHHHOC/IE/ICTBEHHBIE CBA3H, CTPOUTH 0ObSICHEHM e 13 1-2 noruyeckux
LIaroB ¢ onopoii Ha 1-2 u3yyenssix CBOMCTBA (u3HYecKux SABICHUH,
usmyeckux 3akoHoB MK 3aKOHOMEPHOCTEIt;

pelmaTte pacy€THele 3amaun B 2-3 JCHCTBHS, HCIONB3YS 3aKOHBI M
dopMysl, cBs3BIBaROIIHE (QH3MYECKHEe BETMYMHBL Ha OCHOBE aHaiM3a
YCIIOBHA 33la4M 3alHCHIBATE KPaTKOe YCIIOBHE, BBIABIATH HENOCTATOK
AQHHBIX IUIl peLIeHHs 3ajaum, BBIOMpAaTh 3aKOHBI U bopMybI,
HeoOXOmUMBIe s ed PCIUCHHUA, TPOBOAMTH pPacyéThl W CpPaBHUBATH
MOJTyHCHHOE 3HaUeHHe (QU3NYECKOI BeTHYMHEI ¢ H3BECTHBIMMU JIaHHBIMH;
PaclosHaBaTk NpPOGNEMEI, KOTOPBIE MOXHO PCLINTh IPH [OMOLIH
busnueckux meronos, HCTIONB3ysl ONHMCAHWE MCCIEJOBAHHS, BbIIENATH
[IPOBEPAEMOE  MpPEAIONOXKEHHEe, OLEHUBATE MPaBHIIBHOCTh  MOPSAZKA
NPOBENICHH S HCCIIeIOBAHHS, IENIaTh BEIBOBL

1IPOBOZMTE  OMBITBI MO  HAGMIOAEHHIO (H3WYECKHMX  SBICHHMI unu
¢usHyeckux cBoifcTs TN (KanuIApHBIE ABNEHHS, 3aBUCHMOCTS JaBIeHHA
BO3Myxa OT ero 0bnéMa, Temmeparypel, CKOpocTH Npoliecca OCTBIBAHUS U
HATPEBAHUA NPH H3NyYeHHM OT LBETA H3IIyvaromIeil (mornomaroreit)
[TOBEPXHOCTH, CKOPOCTb HCIIAPEHHS BOIBI OT TEMIIEPaTYpPbl KUIKOCTH H
[Iomand  e€ IOBEePXHOCTH, SNEKTPH3ALMS Tel u B3aUMOJIEHCTBHE
SNIEKTPHYCCKHX  3apS/0B, B3aHMONEHCTBHE MOCTOSHHEIX MarHuTOB,
BU3yalNH3alHsad MarHMTHBIX IOl TOCTOSHHEIX MarHuTOB, IEWCTBUSA
MariMTHOTO MOJIA Ha NPOBOZHHK C TOKOM, CBOMCTBa 3NIEKTPOMArHuTa,
CBOHCTBA  3JIEKTPOABHTATeNs MOCTOSHHOIO TOKa):  opMynupoBars



TIpOBepsieMble Npenmonoskenmus, COOHMPATE yCTaHOBKY M3 NPEANIoXEeHHOro
060pynoBaunus, onuckiBars XOn ombiTa ¥ popMyIHpoBaThH BBIBOJTBI;
BBITIOJIHATE NIPSIMBIe H3MepeHHs TEMIICPaTypbl, OTHOCHTENBHOMN BIaXKHOCTH
BO3/yXa, CHIBI TOKa, Hampsokenms c HCTIONIb30BAHHEM  aHAJIOrOBBIX
npu6opoB U narymkos u3nyeckux BEJIMYHH, CPaBHHBATH pe3YIbTATEHI
H3MEPEHHUH ¢ y4&ToM 3amanHOi abcoNoTHOIH NIOTPEIIHOCTH;

NPOBONUTE HCCNIeIOBAHHE 3aBHCHMOCTH OZHOH (QU3MYecKol BeHuHHEl OT
APYTOii ¢ HCHONB30BaHKeM MPAMBIX  M3MepeHHH  (3aBHCHMOCTS
CONPOTHBICHHA INPOBOJHHKA OT ero AVTHHBL, IIOW@AAH MONepeyHoro
CCYCHUS M YIeJIBHOTO CONPOTHBIIeHHS BCLLECTBA IPOBOAHMKA, CHJIBI TOKA,
HAYIIEro  4Yepes MpOBOAHMK, oT HAalpAKEHUA  Ha  NpoBOmHHMKe,
HCCIeIoOBanKe  moclienoBaTensHoro i MapauIeIBHOrO  coeTHHeHMi
TIPOBOJHMKOB): IUIaHHPOBATH HCCieoBaHKe, cobGHpaTh YCTaHOBKY H
BBITIONHATE  U3MepeHHs!, creqys TIPEATIOKEHHOMY My, (ukcHposarh
PE3YJIBTaThI MOy YeHHOI 3aBHCHMOCTH B BUJE TabIHL ¥ rpaduKos, nenaTs
BBIBOJIBI 110 pe3yJibTaTtam HCCIIEI0BaHUS;

NIPOBOIHTL KOCBEHHEIE M3MepeHHs $usnyeckux Bemmunn (ynenbHas
TeIUIOEMKOCTh  BellecTsa, COTIPOTHBICHHE MPOBONHMKA, paGota u
MOIIHOCTE 3NIEKTPHUYECKOro Toka): TIIaHUPOBATL H3MEpEeHNs, cobupaTs
IKCIIEPHMEHTANILHY0 YCTAHOBKY, creays NPEATOKEHHOW MHCTPYKIHH, H
BEIHCIIATL 3HAYEHHE BEJHYHHbI

COOJIIOIaTh NpaBHIIa TeXHUKH 6esonacHocTu npu pabore c J1abopaTopHBIM
o0opynoBanuem;

XapaKTepu30BaTh NPHHUMIBI  JeHCTBHS M3YYCHHBIX NpPHOOPOB |
TEXHHYECKUX YCTPOHCTB C OMOPOi HA HX OMHCAHUS (B TOM 4ncrie: cucrema
OTOILIEHH: IOMOB, FHTPOMETP, HapoBas TypOuHa, amIepMeTp, BOJILTMETP,
CYETYMK ONEKTPHYECKOH Hepruw, SJIEKTPOOCBETHTENbHBIE [IPHGOPEI,
HarpeBaTelIbHEIe SNIEKTPONPUOOPEI (mpumepsr), SJIEKTPHYECKHE
NPELIOXpaHHUTENH, JIeKTPOMATHHT, 3JIEKTPOABHIaTE b NOCTOSIHHOTO TOKa),
HCHOJIb3Ysl 3HAHUS O CBOMCTBAX (H3NYECKUX SIBICHHH 1 HeoOX0HMBble
usngeckue 3aKOHOMEPHOCTH;

PacIlO3HaBaTh MpPOCTHIE TeXHUYECKHe YCTPOHCTBA M H3MepUTelbHbIE
NPHGOPEI IO CXEMaM H CXeMATHYHbIM PHCYHKaM (3KHIKOCTHBIH TepMoMeTp,
TEpMOC, MCHUXPOMETP, I'MIPOMETp, IBUraTelb BHYTPEHHEr0 Cropaswus,
JJIEKTPOCKOII, pPEOCTaT), COCTABIATh CXEMBI SJIEKTPUYECKHX [Ienei ¢
TIOCICNOBATENIBHBIM M NapPaIeNbHBIM COeUHEHHEM 3JIEMEHTOB, pa3uyas
YCJIOBHBIE 0003HAYEHHS IEMEHTOR SNEKTPHYECKHUX Lieneii;

[IPUBONUTE  MpPUMEpbl  (HAXOIUTh HHbOpMaluo o IpHMepax)
TIPaKTHYCCKOr0 HCNONB30BAHHS (DH3HYECKHMX 3HAHMIE B MOBCEAHEBHOMH



KH3HH 11 obecreveHus 6e30nacHOCTH npHu o6pallenun ¢ npubopaMu u
TEXHUUCCKUMH yCTPOHCTBAMH, COXPAHEHHS 310POBbA M COGIIONCHHS HOpM
JKOJIOTH'IECKOr0 MOBe/IeH s B OKpyKarolleii cpege;

OCYIICCTBIIATL MOMCK HMHGOpPMAaUMM  (BH3HYECKOTO COIEpPKaHUA B
VHTepHeTe, Ha OCHOBe HMeIOMmMXCS 3HAHMH NyTéM CpaBHEHHs
AOMONHUTENEHBIX HCTOYHHKOB BBIIENIATD HH(OPMALIHIO, KOTOpasi sBIsieTCs
[IPOTUBOPEYHBOM UJIH MOXKET OBITH HEJIOCTOBEPHOIi;

UCIIONB30BATh MPH BBINOJHEHHH y4eOHBIX 3alaHMil HayYHO-TIOMYJISPHYIO
JTATEPATYpPy YU3NIECKOro ConepKaHus, CIIPaBOYHBIC MATEPHUAITBI, PECYPCHI
cetu HHrepuer, Bnagers npuémamu KOHCIIEKTHPOBaHHSA  TeKCTa,
npeoGpasoBaHus HHGOPMALIMH U3 OMHOMN 3HAKOBOL CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKHe YCTHBIE COOGILEHHS,
00600mas  HHOOPMALHIO M3 HECKONbKHX HCTOYHHKOB  (hH3HYECKOro
COACPKAHUSI, B TOM MHCIIE Iy GIHYHO IPEACTABIATE PE3y ILTATEI IIPOEKTHOMR
HJIH MCCIIeIOBATENbCKOM IS TeNIBHOCTH, IPH 3TOM IPAMOTHO HCIIOIE30BATE
M3YYEHHBIH TOHATHHHBIN ammapar Kypca Qu3MKH, COIPOBOX/IATh
BBICTYIUIEHHE NIpe3eHTalHe;

TIpH  BBINIONHEHWH y4eOHBIX HPOEKTOB H HCCIIENOBAHMI ¢bu3nyeckux
TIPOLIECCOB  pacrpenensTs OOSA3aHHOCTH B TPyIle B COOTBETCTBHM C
TIOCTaBJICHHBIMH 3a/1a4aMH, CJIE/IATh 32 BBINOJHEHHEM MIaHA NeiCTBUl 1
KOPPEKTHPOBATE  €rO, aJeKBATHO ONEHMBATh COGCTBEHHBIH BKIaX B
ACATEIEHOCTD IPYNIEL, BEICTPAWBAaTh KOMMYHHUKATHBHOE B3aUMOEHCTBHE,
TPOABIISISI FOTOBHOCTE pa3peniaTs KOH(IHKTHL

K konny o6y4ennus B 9 knacce MpEAMETHBIE PE3yIbTaThl Ha 6a30BOM ypOBHe
AOJIKHBI OTPAXaTh CHOPMHUPOBAHHOCTB y 00y UarOLIMXCS YMEHHIA:

HCIOIL30BATE  [IOHATHSA: CHCTEMa  OTCYETa, MaTepHalbHas TOYKa,
TPAeKTOpHA, OTHOCHTEILHOCTh MEXaHHYECKOrO IBHKEHHS, AehopMmaius
(ynpyrasi, miacTudeckas), TpeHue, UEHTPOCTPEMHTENIEHOE yCKOpEHHe,
HEBECOMOCTb W Ieperpy3KH, LIEHTP TSKECTH, abCOMIOTHO TBEPIOE Telo,
UCHTp TAXKECTH TBEPIOrO Tela, PaBHOBECHE, MEXaHUYECKHE KOIeGaHus |
BOJIHBI, 3BYK, HHPa3BYK U yJIbTPa3ByK, 371eKTPOMArHHTHEIE BOJIHBI, LIIKaJIa
SJIEKTPOMAarHUTHBIX BOJIH, CBeT, GIM30PYKOCTH M JaJIbHO30PKOCTb,
CHEKTPBI HCITyCKaHHS ¥ MOIVIOIEHHUs, anbgha, 6eta- u raMMa-u3JIy4eHus,
H30TOIIbI, AZICPHAsT IHEPIreTUKA;

Pa3UYaTh SBICHUS (PaBHOMEPHOE M HEPaBHOMEpPHOE NpsSMONTHHEHOe
ABIKCHHUE, PaBHOYCKOPEHHOE MpSMOJIHHEHHOE NBHIKEHHE, CBOGOIHOE
TNAZICHHE TEeJI, paBHOMEPHOE ABUKEHHE M0 OKPYHKHOCTH, B3aHMOJICHCTBHE
Tedl, peaKTUBHOe NBIKEHHE, KoneGaTenbHOe NABHXeHHe (3aTyXalolme H
BBIHYXKIEHHBIC KO1e0aHHs), pe3oHaHC, BOJHOBOE ABHXXEHHE, OTpaKeHHe



CICKTP M cloxeHHe CIEKTPaNlbHBIX  UBeTOB, AuCniepcus  caera,
€CTeCTBeHHas PalHOAKTHBHOCTh, BO3HHKHOBEHHe THHEHYAToro cmektpa
H3JTY4EHHS) 10 OMHCAHHIO Hx XapaKTEePHBIX CBOHCTB M Ha OCHOBe OMBITOB,
ACMOHCTPHPYIOLIMX aHHOe dusnyeckoe sSBJIEHUE;

PacrnosHaBate  npossrenyue M3YYCHHBIX  (DHM3MYECKMX  sBNeHmH g

NPUIHBLI U OTIIUBEI, IBUsKeHKe nnaHet CoyiHeuHoj CHUCTEMBI, peakTUBHOe
JABHKEHHE KHBBIX OPraHH3MOB, BocHpHsTHE 3BYKOB  )KHBOTHBIMH,
SEMIIETpsACeHHe, celicMHYecKHe BOJHBL, ULyHamu, 3xo, LBeTa Tey,
ONTHYECKHE SBIEHHS B npupone, 6HoNorHYeckoe HeHcTBHe BH/IUMOTO,
yIbTpadHoneroBoro u PEHTreHOBCKOIO H3JIy9eHHH, eCTecTBeHHEBI
PaHOaKTUBHEIH o, KOCMHYeckHe Iygy, PannoakTHBHOe u3nyyenne
TIPUPOIHBIX  MHHepasos, AeHCTBHE  paJMOAKTHBHLBIX U3IyYeHHH Ha
OpraHHu3M vYejoBeka), [IPH 3TOM nepeBoAUTH TNIPaKTHYECKYI0 3amauy B
y4ebHyI0, BbIgesTs CYLIECTBEHHbIE CBOICTBA (npu3Hakm) bH3HYecKkux
SIBIICHHI;

HEPAaBHOMEPHOM JIBHKeHuH, YCKOpeHHe, nepemellenue, IyTs, yIJoBas
CKOpOCTh, CHIIa TpeHHs, cuia YUPYTOCTH, CHIa TsKecTH, YCKOpeHue
CBOOOAHOTO manenus, pec Tela, HMMIynbC Tema, MMIyibc CHITBI,
MeXaHH4eckass pabora u MOIIHOCTh, NOTeHuManpHas SHEprus Tera,
TIOIHATOrO HaJl MOBEPXHOCTHIO SCMIIH, TOTEHLHANBHAS SHEPIUS CHKATOM
TIPY>KHMHEI, KHHETHYECKAs SHEPI s, [TONHAS MEXaHHY€eCKas SHEPTHs, epHos
U YacTora xoneGanuii, nmuua BOJIHEL, TPOMKOCTh 3ByKa H BBICOTA TOHa,
CKOpOCTh cBeTa, mnokasarens NPENOMIEHHS  Cpenbl), NpH  ommcanup
MPaBHJILHO TPaKTOBATh (u3MYecKuil cmpbic) HCIIONIE3YEMBIX BeJIMYHH,
obo3HaueHus u CIHHULB DU3HYeCcKHX BEJIMYHH, HaXOAMTh (opmypl,
CBA3BIBAIOLINE JaHHYIO busnyeckyro BEIMIHHY C NpyrUMM BenuuuHaMy,
CTPOUTE IrPaUKH U3ydeHHBIX 3aBHCHUMOCTeH (u3Hueckux BEJIHYHH;
XapaKkTepH30BaTh CBOICTBa Tey, $u3nYecKue sBreHHs W NPOLIECCEI,
HCTIOJIB3YS 3aKOH COXpaHeHHs SHEPruM, 3aKOH BCEMHPHOro TATOTEHHS,
TIPMHLHIT  CYNeprnosuuuu  cui, IIPHHLIHI  OTHOCHTENBHOCTH | anunes,
3aKoHbl HeroToHa, 3akon COXpPaHEHUSI MMILYJIbCa, 3aKOHE] OTPa)KeHHSI U
NIPEJIOMIIEHHS CBETA, 3aKOHE] COXpaHEeHHS 3apAI0BOr0 M MaccoBOro yuce
TP ANEPHBIX peaKuusX, MpH 3Tom AaBaTh CJIOBECHYIO GopmyHpoBKy
3aKOHA H 3aIHCHIBATH €r0 MaTeMaTHYEeCKOe BBIDa)KEHHE;




OOBACHATE du3HUeckue TIPOLECCEl U CBOWCTBA TeN, B TOM YHClie M B
KOHTEKCTe CHTYalMii NpaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBIABIIATH
[IPUYHHHO-CIIe ICTBEHHBIC CBSI3H, CTPOUTH 06bICHEHHE U3 2-3 noruyeckux
IIaroB ¢ omnopoi Ha 2-3 M3yYeHHBIX CBOICTBA (usmyeckux spmeHuit,
usmaeckux 3akoHoB MK 3aKOHOMEPHOCTEH;

PeIIATh pacyETHbIE 3a1a4K (OMHUparoLIHecs Ha CHCTEMY U3 2-3 ypaBHeHHil),
HCTIONIB3Y s 3aKOHEI U (hPOPMYJIbI, CBA3BIBAIOIIHE (pu3MYecKkne BeTHUHHEL: Ha
OCHOBE aHaM3a yCJI0BHS 3aJaYM 3alHChIBATE KpaTKoe yCllIOBHe, BBISBIATE
HEJloCTafolMe MM M30BITOUHEBIE JaHHLIe, BBIOMPATE 3aKOHBI U (OPMYIIEL,
HEOOXONMMBIE IS  peluenus, NPOBOAMTE pacyéTel M OLEHUBAThH
PCATHCTUYHOCTE NMOJTYYeHHOTO 3Ha4YeHust PU3HYECKO BETHYHHBI;
PacriosHaBaTh IPOONEMBI, KOTOpBIE MOXKHO PEUIHTL NPH [OMOIIH
pHU3HIECKHX MeToOB, HCIIONB3Ysl OMHCaHHWE HCCICHOBAHUS, BBIAENATH
[IPOBEPSEMOE  TIPEANONIOKEHHE, OLCHHBATE NPaBWIBHOCTh  [OpPSAAKA
TIPOBCNCHHS  HCCNENOBAHUA, JNeNaTh  BHIBOMHI HHTEePIIPETHPOBATH
Pe3ynbTaThl HAbOACHHIT | OTIBITOB;

[IPOBOIUTE  OMBITBI IO  HAGIIOAEHHIO busnyecknx  sBneHHd  wm
¢usuyeckux cpoiicts Ten (u3ydeHme BTOpOro 3akona Herorona, 3axona
COXPaHEHHs DHEPIHH, 3aBHCHMOCTh MEpHOAa KONeGaHuil NPYKHHHOTO
M@jTHHKA OT MacChl Ipy3a M XKECTKOCTH MPYXKHHBI M HE3aBHCHMOCTE OT
AMIUTHTY Bl MaJIBIX KOJIeGaHuMH, MpsMoIHHEHHOe pacnpocTpaHeHHe cBeTa,
Pa3niokeHue Genoro ceeta B CIEKTp, H3ydeHHe CBONCTB H300paXKeHHs B
TIOCKOM 3epKaJle M CBOHCTB M300pakeHHs mpeaMeTa B cobuparorei
TMH3e, HaOJIONEHHE CIUIOMIHBIX M JHMHeHYaThIX CIIEKTPOB H3JIyYECHHUS):
CaMOCTOSITENILHO  COOMpaTh  yCTAHOBKY M3  H3GBITOYHOIO Habopa
000py IOBAHMSI, ONMCHIBATE XOJ OMBITA U €ro Pe3ybTaTel, OPMYIIHPOBATE
BBIBOJIBI;

TNPOBOIHTE MPH HEOOXOMMMOCTH CEpHIO MpPSIMBIX H3MEpEeHHH, onpenenss
CPCAHEE 3HAdeHHEe H3MepseMOil BeMH4MHBI ((POKyCHOe paccTosHHe
cobuparomeil JIMH3bI), OGOCHOBBIBATE BEIOOp cmocoba  M3MepeHHs
(u3MepuTensHOrO IpUGOpa);

MPOBOAUTE HCCIENOBaHHE 3aBHCHUMOCTeH (H3MYECKHX BEIMYHH ¢
HCHOJIE30BAHNEM MPSMBIX H3MEPCHHH (3aBHCHMOCTS IyTH OT BPEMEHH pu
PaBHOYCKOPEHHOM  IBHKEHWH 0e3 HauyalbHOH CKOpOCTH, mepHoja
KoneOaHu# MaTeMaTHYeCKOro MasTHHKA OT IJTHHbI HHUTH, 3aBUCHMOCTH
YI7la OTPKCHHS CBETa OT yINia NMajeHHs M YI7ia NpeJOMIEHHs OT yria
NaJeHHs): TUIAHUPOBAaTh MCCNENOBaHHE, CaMOCTOSTENLHO cobupats
YCTAaHOBKY, ()MKCHPOBaTh pe3y/NbTAaThl TMOJYYCHHOH  3aBHCHMOCTH



(u3myecknx BemmuuH B BuIe TabIHI M rpauKOB, JeNaTh BHIBOIL IO
pe3ysbTatam HccieaoBaHus;

IPOBONIUTE  KOCBEHHBIE H3MEPEHHs (U3HYECKHX BeIHYMH (cpenuss
CKOPOCTB 1 yCKOPEHHE Tella [IPH PaBHOY CKOPEHHOM ABHXXCHHH, YCKOPEHHE
CBOOONHOrO maleHus, KECTKOCTH NpYXHHBI, KO3)OHUHEHT TpeHHs
CKOJIBXCHHUA, MEXaHH4YeCKas paboTa M MOIIHOCTH, YacTOTa W [EpHOJT
KonebGaHuii MaremaTHueckoro u NPY’)XHHHOTO MAasATHHUKOB, ONTHYecKas
cuna  cobuparomeif JIMH3B, pPaMOAKTUBHEIN ¢oHn): mraHMpoBaTh
U3MEPEHHS, COOMPaTh JKCIEPHMEHTAIBHYIO YCTaHOBKY M BBIIOJHSATH
M3MEPEHHUS, ClIeNys NPEeTOKEHHOH HHCTPYKIHH, BBIMHC/IATD 3HAYEHUE
BEIMHHBL M aHAH3UPOBATH N0y YeHHEIE PE3yIBTAThl C YIETOM 3a1aHHOI
NOTPEIIHOCTH H3MEPEHHIA;

CobJIIONaTh NpaBHUNa TeXHHKH Ge30MacHOCTH npu pabote ¢ 1aGopaTOpHBIM
o6opynoBaHHeM;

PasliidaTe OCHOBHBIC NPU3HAKH M3yYEHHBIX (DH3HYECKHX MoJienei:
MaTrepuanbHas To4ka, abCONIOTHO TBEPHOE TeNO, TOYEYHBIH HCTOYHUK
CBETa, Ty, TOHKAs JINH3a, NIaHeTapHas MOJellb aTOMa, HyKJIOHHAS MOJelb
aTOMHOTO 5171pa;

XapaKTepH30BaTh MPHHLMIBI  JNEHCTBAS  HM3YHEHHBIX npubopoB u
TCXHUYECKUX YCTPOHCTB C ONOpOH HA HMX ONHCaHHA (B TOM WYHCIe:
CIUIOMETDp, NaTIMKH IOJIOKEHHS, PACCTOAHMA M YCKODEHH, pakera,
9XOJIIOT, OYKH, TIIEPHCKOM, (OTOoANNapar, ONTHYECKHEe CBETOBO/IBI,
CHCKTPOCKOM, J1O3MMETp, kamepa Bunbcona), Hcmomb3ys 3HaHus o
CBOMCTBAX  (M3MYECKMX SABNEHHH M  HEOOGXOLHMBIe bu3uyeckue
3aKOHOMEPHOCTH;

HCIIO/b30BATh CXEMBI M CXEMATHYHbIE PHCYHKH M3YyYeHHBIX TeXHHYECKHX
YCTPOKCTB, H3MEPHTENbHBIX IPHGOPOB H TEXHOMOTHYECKHX MIPOLIECCOB IIPH
PCLICHHM  y4eOHO-NPaKTHYECKMX 3a7a4, ONTHYECKHE CXEMEI JUIst
NOCTPOEHUS H300paKEeHHH B IIIOCKOM 3epKae 1 cobuparoleii uH3e;
TIPHBOIHTE  NMPHMepbl  (HaXxoauTh HHPOPMALHIO O npuMepax)
MPaKTHYECKOro MCNONb30BAHUS (DM3MUECKHX 3HAHHH B IIOBCEIHEBHOMN
KU3HH U1 0becriedeHus Ge30macHocTH mpu oOpaieHnn ¢ nmpubopamu u
TEXHHYECKHMH yCTPOHCTBAMH, COXPAHEHHS 3/I0POBbS U COBITIONEHNS HOpM
SKOJIOTHYECKOro MOBEACHHUs B OKPY KaloLIei cpeje;

OCYUIECTBIIATE  TMOMCK HH(QOPMauMH  (HU3MYECKOTO CONEpXKaHUs B
HuTepHere, camocTosTensHO opMyJTHpYs IOHCKOBBIiT 3aMpoc, HAXOMHUTH
[IyTH ONpEICICHHS NOCTOBEPHOCTH MOJIYYeHHOM UH(OPMALIHH Ha OCHOBE
MMEIOLIMXCS 3HAHUH W IOTIOJIHUTEIBHBIX HCTOUHHKOB;



(]

HCIOJB30BaTh NIPH BEINOTHEHKH YYeOHBIX 3ananmii Hay4HO-II0My IAPHY O
JMTepaTypy dusnyeckoro CONepXaHus, CIpaBOYHEIe MaTepHaibl, pecypcsi
¢t Hureprer, sBnaners NPHEMAMH  KOHCIIEKTHPOBAHHS TeKcrTa,
npeobpasoBanHus HHGOPMaLH 13 oxHol 3HAKOBOH CHCTEMSI B IpyTyio;

HHpOpMaIMH 13 HECKONEKMX HCTOYHHKOB (u3mueckoro COoepIKaHHs,
ny6IMYHO npencTapnsTe PE3yJbTaThl NPOEKTHOM MK HCCJIeI0BaTENBLCKOL
ACATCNBHOCTH, TmpH  3ToM TPaMOTHO  HMCIIOJB30BATE H3YYEeHHBIH
NOHATHIHBI annapar H3y4aeMoro pasnenma ¢usuku u COIIPOBOXKIATh
BBICTYIUICHHEe TIpeseHTanmel c YUY€TOM  ocobeHHOCTei] ay AMTOpUH
CBEPCTHHKOB.,
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Y‘IEBHO-METOL[H‘IECKOE OBECIIEYEHHE
OBPA30OBATEJILHOIO ITPOLECCA
OBA3ATEJILHBIE YYEBHBIE MATEPHUAJIBI AJSI YYEHUKA

Duzuka. 7-9 knace. Bazoskm YPoBeHb. Yuebuuk. IMepsiukuy WM., Usanos

AN, 2024

METOAUYECKHE MATEPHUAJIBI 1151 YUHNTEJIS

https://edsoo.ru/metodicheskie-materialy/

LU ®POBBIE OBPA30OBATEJIbHBLIE PECYPCBI U PECYPCBI CETH

UHTEPHET
https://www.yaklass.ru/
http://www.edu.ru/

http://www.fipi.ru

http://www.rustest.ry
http://school-collection.edu.ru/collection

http://'www fizika.ru






