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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€ToMm ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATeTPHOCTHOW OcHOBE. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4eOHBIX MPEIMETOB, OCKOJIbKY (PM3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CII0CO0Aa MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMITETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e  HAy4YHO OOBSCHSTH SIBICHUS;
e  OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BAHUS;
e  HHTEPNPETHPOBATH JAHHBIE W HCIOJIb30BaTh HAayYHBIE JOKA3aTEeNbCTBA IS

MOJIyYeHUS BBIBOJIOB.

[lenn wu3yueHus ¢GU3MKA HaA YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
ompenenensl B Konuenmuum npenogaBanust yueOHoOro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHusauusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).

Henu uzyvyenus puznkm:

npuoOpeTeHne HWHTEpeca M CTPEMJICHUS OOYyYalomMXCsi K HAaydHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHE WX WHTEIUICKTyabHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TO3HAHHUS U (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa M3y4eHHsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE TMPEACTaBICHUN O poiid (U3UKKU 711 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BuTHE MIPEICTaBICHUM 0 BO3MOYHBIX cepax Oynyuen
npoeCCUOHAIBHONU JEATEeNbHOCTU, CBSI3aHHOM € (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHUH.

JlocTmxeHne 3TUX Leded mporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOI'O

o0111ero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHNe 3HaHUN O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;
npuOOpEeTeHNE YMEHUN OMHUCHIBATh U OOBACHATH (PUIUUYECKUE SIBICHUS C
UCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHUI;

OCBOGHHE METO/JOB  pEIIEHUS TMPOCTEUIINX  PACYETHBIX 3aJad ¢
UCTIOJIb30BaHUEM buznueckux MoJIeTieH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJNIOAATh MPUPOJHBIC SIBICHUS W BBIMOIHATH OIBITHI,
nabopatopHble  pabOTBl U DKCIEPUMEHTAJIbHBIE  HCCICIOBAHHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

OCBOCHHME NPHUEMOB pabOThl ¢ HHPOpMaLKMer (U3HUUYECKOro CoaepKaHus,
BKIJTIOYasi WHGOPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (DM3UKU, aHAIN3 U
KPUTHUECKOE OLIEHWBaHUE NH(POpMAIIH;

3HAKOMCTBO €O cdepaMu MpoeCcCUOHATIBHON JesATeIbHOCTU, CBSI3aHHBIMU C
(Gu3UKON, ¥ COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JOCTHKCHHIX
buznyecKoil HayKu.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOIO OOILEro

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).
[Ipemymaraemeiii B mporpamMme 1o (GU3MKE IMEepedYeHb Ja0OpPAaTOPHBIX pPabOT u



OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAWBUIYaITBHBIX OCOOEHHOCTEU
o0yJarommxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOT'O FOCYapCTBEHHOI0 dK3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.
®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:

MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue

npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl MO3HAHMA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NUecKux SBJICHUNH ¢ TOMOUIbIO MOJIEIEH.

Jlemoncmpayuu.

1.  MexaHuyeckue, TEIIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHU.

2.  ®usznyeckue npuOOPH U MPOLENYypa NPSIMBIX H3MEPEHUN AHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuwvie padbomol u onvimel.

Omnpenenenre NEHbI ASEHUS Kbl U3MEPUTEIBHOTO TpUOopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJ.

M3mepenne TeMmiiepaTypbl IPU IMOMOIIM KUIKOCTHOTO TEPMOMETpAa U

JaTYuKa TEMIIEPATYPHI.

6. IIpoBemeHne wuccnenoBaHUsA MO IPOBEPKE THUIOTE3bI: JAJIBHOCTH IMOJETA
HiapyuKa, MyHIEeHHOTO TOpPU30HTaJbHO, Te€M OoJblle, 4eM OoJblle BbICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX MU UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1.  HaGmronenune OpOyHOBCKOTO IBUKEHUS.

2.  HaGmonenue nuddysuu.
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3. HaOmonenue siBieHnid, 0OBICHSIONIUXCS MPUTSIKEHUEM WM OTTATKUBAHUEM

YaCTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OreHka guameTpa aToMa METOJIOM PsIoB (C Ucnoib3oBaHueM Gotorpaduit).
2. OnbITHI O HAOMIOJEHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.
3. OnbIThl O OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.

HabGnronenue siBjeHUST MHEPIIHUH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPU B3aUMOJICHCTBUU TeE.

CpaBHeHUME MaccC 10 B3aUMOJICHCTBUIO TE.

CroxeHune CHJl, HaIlPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1.  OmpeneneHue CKOPOCTH PABHOMEPHOTO [BMKEHUS (IIApUKa B KUJIKOCTH,

MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa Io

HAaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OneITBl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTsDKeHHS (Iedopmariun)

MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5.  OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT BEca

TeJIa U XAPAKTEPA COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus

I e



TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lneBMatuueckue
MalllUHbl. 3aBUCUMOCTb JABJICHHS JKHUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000snouku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BulTankuparomias
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.
Jemoncmpayuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.
CooOmaroryecs CoCy/bl.

['mapaBauyueckun mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

S T o

3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Teja U
MJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8.  YcioBue IJIaBaHMS TeJl: TUJIAaBaHHWE WJIM MOTPYKEHHE TENl B 3aBUCUMOCTH OT
COOTHOIIICHUSI TUIOTHOCTEU TeJa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1.  HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyXEHHOU B
KUJKOCTh YaCTH TeJa.

N

2. OmnpeneneHve BBITAJKUBAIONICH CHIIBI, IEUCTBYIOLIEH Ha TEJNO, NOTPYKEHHOE
B JKUJKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOIIEH CHJIbI, EUCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MaccChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCHUMOCTb  BBITAJIKUBAIOUIEH  CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUIAKOCTU, OT 00BhEMA MOTPYKEHHON B JKUIKOCTH
YaCTH TeJla U OT IMIIOTHOCTH KUJIKOCTH.

5.  KoHcTtpyupoBanue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEICICHUE
€€ rpy300AbEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHuwe mnpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpasBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1.  IIpuMepsl OpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.  Omnpegnenenue pabOThl CHUJIBI TPEHUS MPU PABHOMEPHOM JIBMXKCHHM TE€Ja I10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.

4.  M3ydeHue 3aKk0OHA COXPAHEHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIC MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOM TEOPUH.

Mopaenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BeIIeCTBa.
Kpucrammnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHu€ M KanWUISIpHBIE sIBICHUA. TenIoBoe pacliupeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHXKCHUS
gactull. BuyTrpenHsss sHeprus. CrnocoObl H3MEHEHMs BHYTPEHHEH SHEpIruu:
Temionepeaaya u COBEPIIICHUE paboThI. Buasr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KomnuecTBo TemioThl. YelbHAs TEIIOEMKOCTh BEIIECTBA. 1€IIo00MeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. [lmaBiaeHue w
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JIaBJICHHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermoBbix aBurareneid KIIJ[ temoBoro asuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.  HaGmronenune OpOyHOBCKOTO IBUKEHUS.
2.  HaGmonenue nuddysuu.
3.  HaOmronenue siBNeHUN CMauMBaHUS U KaMWUISIPHBIX SIBJICHUU.



10.
11.
12.
13.

HaOnroenue TenioBoro paciimpeHus Ted.

V3meHeHnue maBieHHWs Ta3a NPU H3MEHCHHH O00BbEMa M HArpEeBaHUM WITU
OXJIAJKICHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Buas!l Tertonepenaym.

OxakieHue pU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEINTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xurneHus.

Habrogenune noctossHCTBa TeMITepaTyphl MPH TIABICHUH.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimel.

OnpITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIK caxapa.
OnbITel MO HAOJIIOEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B, MXUJIKOCTEH W
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3IyXa B OAJTOHE IITPUIIA.

OneITHI, IEMOHCTPUPYIOUTUE 3aBUCUMOCTD JaBJICHHS BO3AyXa OT €ro 00bEéMa
Y HarpeBaHUs WIN OXJIaXKICHUSI.

[IpoBepka rUNOTE3bl JUHEMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne w3MeHeHUs BHYTPEHHEHW OHEpruM Tela B pe3yJbTaTe
TEIJIoNepeaur U padOThl BHEITHUX CHJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA TIPU CMENIMBAHUK XOJIOJHOW U
ropsiuer BOJIBL.

OmnpeneneHue KoJUYecTBa TeIIOThI, OJIYYEHHOTO BOJIOM MPHU TEIJI000OMEHE C
HarpeThiM METAJUTMYECKUM LIUIUHAPOM.

OmnpeneneHue yaelnbHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpuuecKux 3apsaoB. BzaumoneiicTBue

3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. IlpunHnmn

CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl ITOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.

DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpayuu.

1. DJeKkTpu3anus Tel.

2. JIBa pona 3JIEKTPUYECKHUX 3aPSIOB U B3AUMOJICHCTBUE 3apSIKEHHBIX TEJL.

3. YCTpOMCTBO M IECHCTBUE 3IEKTPOCKOIIA.

4. DJEKTpOCTaTUYECKask UHIYKIIHS.

5.  3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

6. IIpoBOIHUKM U AUDIICKTPUKH.

7.  MopgenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8.  McTOuHMKHM MTOCTOSTHHOTO TOKA.

9.  JlencTBUS SJIEKTPUUYECKOTO TOKA.

10. DJEKTPUYECKUU TOK B )KUIAKOCTH.

11. T'a30BBIV pa3psn.

12.  M3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. M3mepeHue 31eKTPUUYECKOro HAMPSKEHUS BOJIbTMETPOM.

14. Peocrar 1 MarasuH CONPOTHUBIICHUMN.

15. B3zaumopelicTBHE NOCTOSSHHBIX MAarHUTOB.

16. MopenrpoBaHUEe HEBO3MOXKHOCTH Pa3AEIEHUS MTOIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMarHur.

JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OmneiTel @apajes.

3aBUCMMOCTh HANpPABJIICHHS HMHAYKIIMOHHOTO TOKa OT YCJIOBHH ero
BO3HUKHOBEHHUSI.

DNEKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbiTel 1O  HAOMIOACHUIO  DJIKTPU3ALMM  Tel HUHAYKIUEW U [OpH
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBHUS AIEKTPUYECKOTO TOJSI HA MPOBOJHUKU U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHure U peryaupoBaHie CHIIbI TOKA.

N3mepeHne U peryJupoBaHNE HANIPSKEHUS.

HccnenoBanve 3aBUCHMOCTH CWJIBI TOKAa, WAYLIETO 4Yepe3 pe3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OMNBITHI, T€MOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOLAU TONEPEYHOr0 CEYEHU U MaTepHaa.
IIpoBepka mnpaBWiia CIOKEHUS HANPSHKEHUHM TMPU  MOCIEA0BATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mnpaBuna [jsi CHUJIBI TOKAa MpU MMAPAJUIETBHOM COEAMHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJIbl TOKa, MIYIIETO 4Yepe3 JaMIOuKy, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/IEHCTBUS MOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHuTHOTO TIOJISI TTIOCTOSTHHBIX MAarHUTOB TPU UX OOBbEIMHEHUH U
pazzieneHu .

HccnenoBanue nelcTBUS 3JIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KATYIIKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPABJICHUS TOKA B KaTyIIKE.

N3yuenue neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydyeHue padoThl 3JIEKTPOABUTATES.



20. MH3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.
21. OmbITBI 1O  HCCIEAOBAaHUIO SIBJIEHUS 3JEKTPOMArHUTHOW  MHAYKIUH:
MCCIIEIOBAHNE NU3MEHEHUM 3HAYEHUS M HAIIPABJICHUS MHIYKIIMOHHOIO TOKA.
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Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTENIBHOCTE MEXAaHMYECKOrO JABWKEHUA. PaBHOMEpPHOE HpPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe nBrkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe TpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OCBIO BpaleHus1. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrus Teaa, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxaTtoi npyxxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmronenne MexaHMYECKOTO IBMKEHHSI Tejla OTHOCUTENBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHHME nyTe€l W TPACKTOPUM [BWXKEHUS OJHOIO M TOrO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.

4.  HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBu»KeHus Tea o OKPYKHOCTH.



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

10.

11.

Habnrogenne MexaHW4yecKHX SIBJIEHUM, MPOMCXOASIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHH OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJIa U ACUCTBYIOIIECH HAa HETO CHUJIBI.
HabmroieHue paBeHCTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaya umIryabca py B3aMMOJCHCTBUH TEI.

[TpeoOpa3oBanys SHEPTUY NPU B3aUMOACHCTBUU TEN.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYroM B3aUMOJIEHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHMYECKOW 3HEPrHuM IPHU ABUKEHUHM Tela MOJ JIEHCTBHEM
IPY>KUHBI.

Jlabopamopuvie pabomel u onvimol.

KoHcTpynpoBanne TpakTa g pa3roHa W JaJbHEWIIETO PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXEHHMsS Opycka WM JBWKEHUS
HIapyKa MO HAKJIOHHOM IIOCKOCTH.

OnpeneneHue YCKOpEHUsS Tejda TMpPU PABHOYCKOPEHHOM JIBXKEHHH I1O
HAKJIOHHOUW TUTOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runotressbl: €ciau IpU paBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauallbHOU
CKOPOCTU MYTU OTHOCSTCSA KaK PsiJ HEYETHBIX YMCEN, TO COOTBETCTBYIOIIHUE
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBaHve 3aBUCHUMOCTH  CWJIBI  TPEHHMS CKOJIBXKEHHMS OT  CHJIBI
HOPMAJIBHOTO JaBJICHMUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS NP PABHOMEPHOM JBHXKEHUU Tejia IO
TOPU30HTAJIBbHON MOBEPXHOCTH.

Omnpenenenne pabOThl  CHJIBI  YIPYIOCTH MpH  THOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

M3y4yeHune 3aK0HA COXPaHEHUsI DHEPTHM.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUil: Iepro,

4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUU NP KOJIEOATETbHOM JBUKECHHUM.



3aryxaomue — konebanus.  BpiHyxnaennole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. (CBoOHCTBa MeEXaHWYECKMX BOJIH. [IpoposibHbIe U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.
3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.
Hemoncmpauuu.
1. HaOmionenue koniebaHWUM Ten MOA JACHUCTBUEM CHUJIBI TSKECTH W CHIIBI
YIOPYTOCTH.
Hab6mronenue xkonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopuvie pabomel u onvimol.
OnpeneneHue 4acToThl U MEPUOIA KOJeOaHUI MaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U IEPUO/Ia KOJEOAHUIN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTU TMepuoja KOJEOAHHWI MOJBEIIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOAA KOJEOAHUM MPYKUHHOTO MAasTHUKA OT
Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH TiepHOJa KOJeOaHWIl Tpy3a, MOJBEHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
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6.  OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMIEpHUOIa KOJIeOaHUN MPY>KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.
7.  W3mepeHue yckopeHusi CBOOOIHOTO MaJCHUSI.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHeIX BOJH. Illkanma siexkTpoMarHUTHBIX BOJH. Vcmosib3oBaHUe
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBoiicTBa JEKTPOMArHUTHBIX BOJIH.
2.  BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. V3ydeHume CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3nen 11. CBeToBbI€e ABJI€HHS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TnpelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpakeHuEe cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTudeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE paclpoOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop ydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6emoro cBera B CIIEKTP.

[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.

1.  HccnenoBaHue 3aBUCHUMOCTH YIjla OTpPa)X€HUsI CBETOBOTrO Jyya OT yIJia

NaJICHUs.

2.  H3ydenue xapaKkTepUCTHUK HU300paKCHUS TPEeIMETa B IJIOCKOM 3epKaje.
3.  HccnenoBanue 3aBUCHMOCTH YIjla TPEJIOMJICHHMS CBETOBOTO Jiyda OT yrja

MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4.  Ilonmydenue nzo0paxeHUM ¢ TOMOIILIO COOUPAIOIICH JIMH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSIHUSI W ONTHYECKOW CHIJIBI COOMparomiei
JIUH3BI.

6.  OmnpITHI O Pa3JI0KEHUIO OEJIOT0 CBETA B CIICKTP.

7. OnbITBI MO BOCHPHUATHIO I[BETA MPEAMETOB MPU HUX HAOIIOACHUM dYepes

[[BETOBBIE (DPUIIBTPBHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBanTtol. JInHeiyaTbie CIEKTpPHI.
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PagnoaktuBHocTs. Anb(a-, 6eta- u raMmma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. Hykionnas wmopens aromuoro sAxpa. HW3oromsl. PaanoaxtrBHBIE
npespamienus. [lepuon nonypacnana aTOMHBIX S1€Ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W JHEpruu. Peakuuu cuUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Busbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYUCHUH.

Peructpanus n3mydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimol.

HabGnrofgeHue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPIHM YACTHUIIBI IO TOPMO3HOMY ITyTH

(o dhoTtorpadusam).

3.  M3mepenue paanoakTUBHOTO (PoHA.
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IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCEro Kypca (pU3UKH, a TakxkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM HAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBaETCsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSSI TOJy4YEHHBbIE 3HAHMS, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIHecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
peaaraeTcs:

HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAaclO3HABaTh M HAYYHO OOBICHATH
buznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€e BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) PCTETHYECKOT0 BOCITUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
[TIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIENH COCTABIIIOLIEH
KYJIbTYpBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEQUIEKCHM, IPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TaKOTO )K€ IIpaBa y Ipyroro 4yeioBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE TO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO peuieHus: y4eOHOW (U3NYecKOn
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TMOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY  TPEACTABICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXJAeHMs y4yeOHOro marepuala, pe3ylbTaToB J1a00paTOPHBIX
pa®oT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIa€MOM TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JE€ATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHUIO: paclpeiensiTh poiH, OoOCYKIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTAsi KAYECTBEHHOI'O pe3yJibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pellieHusl (PU3NUeCcKOon 3a1auul Win
IJlaHa HCCIEOBaHUSI C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3NYeCcKOro MCCIEOBaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;



e TMpHU3HABaTh CBOE MPABO Ha OIMMOKY MpU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

WCITOJIB30BATh MOHATHSA: (PU3UYECKUE U XUMHUYCCKHUE SBIICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CAUHUIIEI (PU3HUECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperatHbleé  COCTOSHUS  BemiecTBa  (TBEpPAOE,  KHMIKOE,
razoo0pa3Hoe), MeXaHU4YeCKOe JBIKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpUs, pPaBHOJACUCTBYIOMIAs cuia, Jedopmarius
(ynpyrasi, macTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

paznuuarh saBiaeHUs (auddysus, TEIIOBOE ABUKEHUE YacTHUI[ BEIIECTBA,
paBHOMEPHOE  ABWKEHHE,  HEPAaBHOMEPHOE  JBWKECHHE,  WHEpUUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPIABIX TEJN C 3AKPEIUIEHHOW OCBHIO
BpallleHUsI, Tepe/iada JaBJICHUs] TBEPABIMU TEJIAMH, KUJIKOCTIMU U Ta3amu,
atMoc(epHOE JaBJ€HUE, I[UIaBaHUE TeJ, NPEBpalleHUs MEXaHUYeCKOU
SHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIICHNE N3YYEHHBIX (DU3UYECKUX SIBJICHUHN B OKPY>KAIOIIEM
MUpE, B TOM 4uciie pu3nueckue SBJICHUSI B MPUPOE: IPUMEPHI ABUKEHUS C
pPa3JIUYHBIMH CKOPOCTSIMU B KUBOM M HEKHUBOW MPUPOAE, ACHUCTBUE CHUIIBI
TpPEHUSI B MPUPOJIC U TEXHUKE, BIUSHHE aTMOC(EPHOro JaBJICHUs HA >KUBOU
OpraHu3M, TUIaBaHWE PBIO, phIUard B TEJE YEJIOBEKA, NMPU ITOM IMEPEBOIUTH
MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCISTH CYIIECTBEHHbIE CBONCTBA
(npu3Haku) GU3NUECKUX SIBICHUI;

OMUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MUECKHE SIBJICHUS, HUCIOJIb3Ys
dbu3ndeckue BeIMYMHBI (Macca, 00bEM, TIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHKECTH, BEC TeJa, cuila
TpeHusl, 1aBjieHue (TBEPIOTO Tena, )KUIAKOCTHU, ra3a), BhITAIKUBAIOIIAS CUJIA,
MeXaHuueckas paboTa, MOUIIHOCTb, IUJIEYO CHJIbI, MOMEHT  CHIIBI,
KOO(POUIIMEHT TOJE3HOr0 JEWCTBUS MEXaHU3MOB, KHHETUYECKas |
NOTEHIUAJIbHAST ~ DHEpPrusl), TMpU ONUCAHWU TMPABWIBHO  TPAaKTOBAaTh
(bU3MYECKUIl CMBICIT WCIIOB3YEMbIX BEITUYMH, UX O0OO03HAUYCHUS W €IUHUIIBI
bU3MYeCKX BEIWYWH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
bu3MUecKyl0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH TrpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJl, (PU3WYECKHE SBJICHHUS © TPOIECCHI,
UCIIOJB3Yys MpaBujia CIOXKEHUS cui (BIOJIb OJHOW mpsiMoil), 3akoH ['yka,
3akoH llackans, 3akoH Apxumena, mpaBWJIO paBHOBecHs pblyara (0Joka),



«30JI0TO€ TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHWYECKOW DHEPIHH,
OpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTeMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NUECKHE SIBJICHUS, ITPOLIECCH U CBOWCTBA TEJl, B TOM YHUCJE U B
KOHTEKCTE CHUTyalllid MPaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBISABIATH
PUYUHHO--CJIEICTBEHHBIE CBS3U, CTPOUTh OOBACHEHHE W3 1—2 JIOrMYECKUX
IaroB ¢ Omopol Ha 1-2 U3yYeHHBIX CBOMCTBAa (PU3NUYECKUX SBICHUM,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacy€THbie 3a/1auu B 1—2 NeHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBaIONIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
3alMCBIBATh KPAaTKOE YCJIOBHUE, IMOJCTaBIATh (PU3NYECKHE BEJIUYMHBI B
bopMynabl M NPOBOAMTH PACUETHI, HAXOAMWTH CIPABOYHBIE JaHHbBIE,
HEOOXOUMBIE JIJIsl PELLIEHUS 3a/1a4, OLIEHUBATh PEAIUCTUYHOCTD MOJIYyYEHHOM
(bu3MYECKO BEIIMYNHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MpPU [OMOIIU
(U3MYECKUX METOJOB, B ONUCAHWU MCCIECIOBAaHUS BBIICISATH MPOBEPSEMOE
NPEANnojaoKeHue (runoTe3y), paziinyaTh U MHTEPIPETUPOBATH MOIYYECHHBIN
pe3ynbTaT, HAaXOJIUTh OIIMOKK B XOJI€ OIbITa, JeiaThb BBIBOJLI IO €ro
pe3yybTaTam;

MPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3NUYECKUX ABJICHUN WM (PU3NUECKUX
CBOMCTB TesI: (pOpMYJIUPOBATH MPOBEPSEMbIC MPEANOIOKEHUS, COOUpATh
YCTaHOBKY U3 MPEUIOKEHHOTO 00OpYAOBaHHUA, 3alMCHIBATh XOJ OMbITa U
(bopMyIMpOBaTh BHIBOIBI,

BBITIOJIHATDH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MacChl Tesa, 00bEMa,
CWJIBl M TEMIIepaTypbl C MCIOJb30BAaHUEM AHAJIOTOBBIX W IHU(PPOBBIX
npuOOpOB, 3alMChIBATh [OKa3aHUs MNpUOOPOB C YUYETOM  3aJlaHHOMN
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIEJOBAHME 3aBHCUMOCTH OJHON (PU3UUYECKOW BEIMYUHBI OT
JpPYrol C HCHONb30BAHUEM MPSIMBIX HW3MEPEHHN (3aBUCUMOCTU MYTHU
PaBHOMEPHO JIBWXKYIIETOCA TENa OT BPEMEHM ABWIKECHHS Te€Ja, CUJIbI TPEHUS
CKOJILKEHHMSI OT Beca Tella, KadecTBa OOpabOTKH TMOBEPXHOCTEW Ten U
HE3aBUCUMOCTH CWIbl TPEHHUSA OT IUIOIIAAM COIPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT Y/UIMHEHHUS TPYKUHBI, BBITAJIKUBAIOMICH CHIIBI OT 00BEMa
MOTPYKEHHOM YACTH TEJA U OT IJIOTHOCTHU KUJIKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH Te€jJa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJlo, YCIOBUU
IUTaBaHUs TEJ, YCIOBUN paBHOBeCHs pblyara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4€OHOTO MCCIEN0BaHUs, COOMPATh YCTAHOBKY U BBIMOIHSTH
U3MEpEHHs], CIeAys NpPeIIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJbTAThI



MOJIYYCHHOU 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BUJEC MPEITOKEHHBIX
TabnuI 1 rpauKOB, ACJIATh BHIBOJBI IO PE3yJbTaTaM UCCICIOBAHNS;
MPOBOJUTh KOCBEHHBIE W3MEpPEHUS (U3NUECKHX BEIUYHH (TJIOTHOCTH
BEI[ECTBA JKUJKOCTU U TBEPJOTO Teja, CUJIa TPEHUSI CKOJBXKEHUS, JaBJICHUE
BO3]lyXa, BHITAJKUBAIOIIAS CUJIa, IEUCTBYIONIAs HA OTPYKEHHOE B JKUJIKOCTh
TeI0, KO3(PPUIMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXaHWU3MOB), CICHYS
MPEIIOKCHHOW WHCTPYKIIMHM: TIPH  BBIMIOJIHGHWH W3MEPEHUN CcoOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEIMYUHBI;
COOJII0JIaTh TMpaBUjia TEXHUKU O€30MacCHOCTU Ipu padboTe ¢ J1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHITUIIBI ICHCTBUS MPUOOPOB M TEXHHYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETP, COOOIIAIONMecs COCYAbl, OapoMeTp, phIyar,
MOJIBYOKHBINA U HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOMl Ha UX omnucaHus (B TOM YHCIE: MOJUIUITHUKY,
YCTPOKCTBO BOAOIMPOBOJA, THAPABINYECKUA MPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBON HACOC, apeoMeTp), UCIOJIb3Ysl 3HAHUSA O CBOMCTBAX (PU3MUECKUX
SBJICHUI U HEOOXOAUMbIe (PU3UYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;
MPUBOJUTH NMPUMEPHI (HAXOAUTh UHPOPMAIIHIO O TIPUMEPAX) MPAKTUIECKOTO
UCIIOJIB30BaHUS  (PU3WYECKUX 3HAHUH B TIOBCEAHEBHOW JKM3HU IS
oOecrieueHus: 6€30MacHOCTH MPHU OOPAILEHNUU C MPUOOPAMH U TEXHUUECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3JI0POBBSI U COOJIO/ICHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

OCYHIIECTBJISATh OTOOp HWCTOYHHMKOB wuHpopManuu B HWHTepHeTre B
COOTBETCTBHM C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIINXCS
3HAHMK ¥ TYTEM CPaBHEHHMS  PA3JMYHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpMaIUIO, KOTOpasi SIBJSICTCS TPOTUBOPEUMBONM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCITOJIB30BaTh TPH BBIMOJTHCHUM YYEOHBIX 3aJlaHUl HAYYHO--TIOMYJISIPHYIO
JUTEPATYPy (U3UYECKOTO COCP)KAaHUS, CIPABOYHBIC MaTepUajbl, PECYPCHI
cetu  VHTepHeT, Bmamerb TNpuéMaMH  KOHCICKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKHWE MHCHbMEHHBIE W YCTHBIE COOOIEHWS Ha
OCHOBE 2—3 WCTOYHHUKOB WH(OpMaIuu (QU3NIECKOTO COACP)KAHUS, B TOM
yucie NyOauYHO JiejaTh KpaTKhe COOOIICHHS O pe3yJibTaTax MPOEKTOB WIIU
y4e€OHBIX HCCIICIOBAaHUN, TPH 3TOM TPAMOTHO HCIOJb30BaTh H3YYCHHBIN
MOHATUUHBIA  ammapar Kypca (HU3WKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;



e TpU BBHIMOJHEHUU YYEOHBIX TIPOEKTOB M WCCIICNOBAHUN PACIPEACIIAThH
00s3aHHOCTH B TPYNIIE B COOTBETCTBHU C IIOCTaBJICHHBIMH 3aJladyaMH,
CI€AUTh 32 BBINOJHEHUEM IUIaHA JEUCTBUM, aJE€KBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATENBHOCTb  TPYNIBI,  BBICTpPaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHy oOyuenus B 8 kJiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

e  HCHOJNB30BaTh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tea, HACBIIEHHBIM U HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3/YyXa,
TeMmrepaTrypa, BHYTPEHHsSISI SHEprus, TEIUJIOBOM JIBUTATeNb, 3JEMEHTAPHBIN
ANEKTPUUYECKUIN 3apsifl, JIECKTPUUECKOE IOJIe, MPOBOJHUKU U JTUAJICKTPHUKH,
MOCTOSTHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

e  paznmuuaTh sBIEHUA (TEIUIOBOE pacCIIMpEeHHWe W CXaThe, Terionepeaya,
TEIUIOBOE pPaBHOBECHE, CMadyMBaHUE, KaNMWULIPHBIC SIBJICHUSA, HUCIApPEHHUE,
KOHJICHCAIlUs, IUJIaBJICHHE, KpUCTAUIU3aus (OTBEpACBAaHUE), KHUIICHUE,
Teronepeaaya (TerionpoBOAHOCTh, KOHBEKIIMS, U3IIYUCHUE), IICKTPU3aIus
T€J, B3aUMOJCHCTBHE 3apsl0B, JCUCTBUS SJIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJAECHCTBHE MArHUTOB, JACHCTBHE MArHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM, DSJIEKTPOMArHUTHAsT WMHAYKIMS) MO OMHCAHUIO HUX
XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
bu3nUecKoe SBICHHE,

e  PpacIO3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUHN B OKPY>KAIOIIEM
MHUpE, B TOM 4YHCJIEe (PU3NYECKHE SIBICHHUS B TPHUPOJC: MOBEPXHOCTHOE
HATSDKCHUE W KalWJUISIPHBIE SIBIICHHUS B MNPUPOJE, KPUCTAUIBI B MNPUPOJIE,
uznydyenne ConHIla, 3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3zoBaHUE
pOCHl, TyMmaHa, WHEs, CHera, OJJCKTPUYECKHE SBICHUS B aTrmocdepe,
AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TIOJIe 3eMiH, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO MOJIA JJIsl )KU3HU Ha 3eMJie, MOJSPHOE CUSIHUE,
IpU STOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICISThH
CYILECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHUM;

e  OINHWCHIBATh M3yYEHHBIE CBOMCTBA Tel U (DU3UYECKUE SIBICHUS, UCIIONB3YS
dbu3nUecKkue BETUYHMHBI (TeMIepaTrypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO
TEIUIOTHI, yACIbHAs TEIJIOEMKOCTh BEIIECTBA, y/ACIbHAS TEIJIOTa TUIABICHUS,
yaelibHas TeIioTa napooOpa3oBaHus, yAelIbHAs TEIIOTa CTOPaHUs TOILIMBA,
KOA((PUIMEHT MOJE3HOTO MEHUCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIhHAS
BJIAXKHOCTh BO3/lyXa, JJICKTPUYECKHUI 3apsii, cujia TOKa, SJIEKTPUYECKOE
HalMpssKEHUE, COMPOTUBIICHHE TPOBOJHUKA, YIEIBHOE COMNPOTUBICHUE
BEIlECTBA, paboTa M MOIIHOCTh D3JIEKTPUYECKOTO TOKAa), MpPU OMUCAHUU



OPAaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOIb3yEMbIX BEIHYMH,
00O3HAUYEHUSA W EAMHMUIBI (UINYECKUX BEIWYUH, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIUE JIAHHYIO (DU3MYECKYI0 BEIMUMHY C JPYTUMHU BEIUYHMHAMH,
CTPOUTbH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaThb CBOMCTBA TeJ, (QU3NYECKUE SBJICHHUS U IPOLECCHI,
UCTIONIB3YSl OCHOBHBIE TMIOJIOKEHHUSI MOJICKYISIPHO--KHHETUYECKOW TEOpUHU
CTPOCHHMSI BEIIECTBA, MPUHIUI CYMEPHO3UINN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUus 3apsaa, 3akoH Oma JIs y4yacTKa LENH, 3aKOH
Jbxoyns—JleHua, 3aKOH COXpaHEHUs HHEPIHM, IPU STOM JaBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3alIUChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSCHATH (DU3MUECKHE TPOIECCHl W CBOWCTBAa Tel, B TOM 4YHCIE H B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHMYecKux
IaroB C Onopol Ha 1-2 U3yYeHHBIX CBOICTBAa (QPU3NUYECKUX SBJICHUM,
(U3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIE 3a/1a4u B 2—3 JIEHMCTBHS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBaIONINE (DM3MUECKHUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3aJaud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTATOK JAHHBIX JUISl PELICHMS
3a/layu, BBHIOMpPATh 3aKOHBI W (POPMYJIbI, HEOOXOAUMBIEC JIsi €€ penieHus,
IPOBOAUTH pacuy€Thl M CpPaBHUBATH MONYYCHHOE 3HAaYeHUE (PU3NIECKOU
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMU;

pacrmo3HaBaThb IpPOOJIEMbI, KOTOpPbIE€ MOXHO pEHIMTh MpU  [OMOIIU
¢u3NYeCKuX METOJIOB, WCIIOJIb3Ysl OIHUCAaHUE MWCCIEA0BaHUsA, BBIICIATD
IpOBEPSIEMOE  TPEANOJNIOKEHHE, OLEHUBaTh  NPAaBUIBHOCTb  IOpsAKa
MIPOBEJICHUS HCCIIEAOBaHNS, ATIaTh BBIBOIBL;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBICHUA UIH (PU3NIECKUX
CBOMCTB TeJ (KallWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00bEMa, TeMIiepaTypbl, CKOPOCTH MpoIlecca OCThIBAHMSI M HarpeBaHHs Ipu
U3IYyYEHUH OT IBETa M3Iydaromei (MOTIOMAoIeii) MOBEPXHOCTH, CKOPOCTh
UCTIAPEHUST BOJBI OT TEMIIEPATYpPhl KUIKOCTH W IUIOMAAN €€ MOBEPXHOCTH,
DNIEKTpU3AlMsg TEI W  B3aUMOJCHUCTBHE  DIIGKTPUYECKUX  3apsIoOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3yajW3allis MarHUTHBIX MOJei
NOCTOSTHHBIX MarHUTOB, JIEHCTBUS MATHUTHOTO TOJISl HA MPOBOJHUK C TOKOM,
CBOMCTBA DJIGKTPOMArHUTA, CBOMCTBA AJIEKTPOABUTATENS TTOCTOSTHHOTO TOKA):
(opMyIHMpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpPATh YCTAHOBKY W3
NPEIJI0AKEHHOTO 000PYIOBaHMsI, OMUCHIBATH XOJ OIbITa U (HOPMYyIUPOBATH
BBIBO/IbI;

BBITMIOJHATh MPSIMBbIE U3MEPEHUsI TEMIIEpPaTypbl, OTHOCUTENIbHON BIaXKHOCTH
BO3/yXa, CUJIbl TOKA, HAMPSKEHMSI C UCIIOJIb30BAHUEM aHAJIOIOBBIX IPUOOPOB



U JIaTYUKOB (PU3NYECKUX BEIUYMH, CPABHHUBATh PE3YJIbTAThl W3MEPEHUH C
y4€TOM 3aJIaHHON aOCOIOTHOM TOTPEITHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHON (PU3UYECKOW BEIMYUHBI OT
Ipyrol  C  HCIOJNBb30BAaHMEM  MPSMBIX  M3MEpPEHMH  (3aBUCHMOCTD
COIIPOTHUBIIEHUS MTPOBOJHUKA OT €r0 JUIMHBI, IUIOUIaN TONEPEYHOTO CEUEHHUs
U YJIEJIbHOTO CONPOTHBJIECHHUS BEUIECTBA MPOBOJHUKA, CHJBI TOKA, MIYLIETO
yepe3 MNpPOBOAHHUK, OT HaNpsOKEHHsT Ha NPOBOJHUKE, HCCIEIOBaHUE
HOCJIEAOBATEIBHOIO M MAPAIENBHOIO  COCOUHEHHM  MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEI0OBAaHUE, COOUPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHMUS,
clieys TpEeAJIOKEHHOMY IUIaHy, (UKCHpPOBaTh pE3ylbTaThl MOJYyYECHHOU
3aBUCUMOCTH B BUJE TaONHIl U rpaMKoOB, JeJaTh BBIBOJBI M0 pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBbIE M3MEpeHMs] (U3MUECKUX BeJWYMH (yJenbHas
TEIVIOEMKOCTh BEIIECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, pad0OTa U MOIIHOCTb
AIEKTPUYECKOTO TOKa): IJIAaHUPOBATH U3MEPEHHS], coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEeAys MPEIJIOKEHHOW HWHCTPYKLHH, U
BBIYHCIIATh 3HAUCHUE BEJIHMYUHBI;

co0I01aTh MpaBuila TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1adopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTEepPU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM Ha MX ONUCaHUsA (B TOM YMCIIE: CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMmIepMeTp, BOJBTMETP, CUETUHUK
AJIEKTPUYECKON 3HEPTUH, FIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNIbHbIE
AIEKTPONPUOOPHI (IpuMepBsI), AJIEKTPUYECKHUE MPEIOXPaHUTEIIH,
AIIEKTPOMATHUT, 3IEKTPOJBUraTENb MOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX  (PU3MYECKUX  SBJICHUH MU  HeoOXoaumble  (hU3MUECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA W HU3MEPUTEIIbHBIC
npUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUJIKOCTHBI TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETp, JBHUTaTelb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl JJEKTPUUYECKUX Lemner ¢
NOCJIEOBATENbHBIM M NapaJUIENbHBIM COEJUHEHUEM 3JIEMEHTOB, pa3jidyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOAUTH NMPUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUUECKOTO
UCIIOJb30BaHUs  (PU3MUECKUX 3HAHUW B IOBCEJHEBHOW JKU3HHU UL
obecniedyeHrs 6€30MacHOCTH pHU O0paIlleHuH C MPUOOPAMH U TEXHUUYECKHUMHU
yCTPOMCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOACHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



. OCYIIECTBIIATh MOUCK MHPOopManuu (HU3NIECKOTO coaepkanusi B UHTepHeTe,
HAa OCHOBE HMCIONIMXCS 3HAHUH M TMYTEM CpaBHEHUS TOTOJHUTEIHHBIX
WCTOYHHUKOB BBIICNATH MH(POPMAIIUIO, KOTOpasi SBIIAETCS MPOTUBOPEUNBON
WJIH MOYKET OBITh HEJIOCTOBEPHOM;

e  HCIOJB30BaTh IPH BBHIMIOJIHCHHH YYEOHBIX 3aJaHUN HAYYHO--TTOMYJISIPHYIO
JIUTEPATYpy (U3UYECKOTO COACpP)KaHUS, CIPABOYHBIE MaTepUajbl, PECYPCHI
cetu VHTEepHeT, BmameTb TOpuUEMaMU  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOU 3HAKOBOIM CUCTEMBI B JIPYTYIO;

. co3gaBaTh COOCTBCHHBIC IMCHBMCHHBIE M KpAaTKHUE YCTHBIC COOOIICHUS,
o6o6mass wHOOPMALIMIO M3 HECKOJBKUX HCTOYHHMKOB  (DU3UYECKOTO
CoZlep KaHMsI, B TOM YHUCJIE MyOJUYHO MPEIACTABIATh PE3YNbTAThl MPOSKTHON
WM WCCIICIOBATEIBCKON NESITEIHHOCTH, TIPA 3TOM TPaAaMOTHO HCITOJIB30BATh
W3YYEHHBIM TOHATHMHBIA  ammapatr Kypca (U3UKH, COIMPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAIIUCH;

e TpU BHINOJHEHUH YYCOHBIX TMPOCKTOB M MCCICIOBAHUNA (HU3HUICCKUX
MIPOIIECCOB  PacHpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3aJa4aMM, CJIEIUTH 3a BBINOJHEHHEM IIJJaHa IEHCTBUUA H
KOPPEKTHPOBAaTh €ro, aJICKBaTHO OIICHHWBAaTh COOCTBEHHBIM BKJIAI B
JeATEeIIbBHOCTh TPYIIbI, BBHICTpPAaWBaTh KOMMYHHKATHBHOE B3aWMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHy oOyueHus B 9 KkJiacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e  HCIIOJB30BATh MOHATHS: CHCTEMa OTCUETa, MaTepHaIbHAs TOYKA, TPACKTOPHS,
OTHOCHTEJIIPHOCTh MEXaHMYECKOTO JBMXKEHHUA, naedopmarus (yrpyras,
TJIacTUYecKas), TPeHHUEe, EHTPOCTPEMUTEIHLHOE YCKOpEHHEe, HEBECOMOCTh U
Meperpy3Kku, IMEHTP THKECTH, aOCONIOTHO TBEPIOE TENO, IEHTP TIKECTH
TBEPIOTO TEja, PABHOBECHE, MEXAHWYECKHE KOJICOAHWS W BOJHBI, 3BYK,
uHpa3sByK W YIABTPa3BYK,  JJICKTPOMArHUTHBIE  BOJIHBI,  IIIKaJia
AIICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJTbHO30PKOCTh, CIICKTPHI
UCITyCKaHUS W TIOTJIOIICHMS, anbda-, OeTa- W raMMa-u3JIydeHHs, W30TOIIbI,
s/IepHas JHEPTeTUKA;

e  pa3muyaTh SBJCHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBUKEHUE, CBOOOJHOE
najIcHUE TEJI, PABHOMEPHOE IBIKEHUE TT0 OKPY)>KHOCTH, B3aUMOJICHCTBHUE TEIT,
pEaKTHMBHOE JIBIDKCHHE, KoJieOaTeIbHOE JBIDKEHHE (3aTyXamoIlue M
BBIHY)KJICHHBIE KOJICOAHWs), PE30HAHC, BOJHOBOE [BIDKCHUE, OTPAXKEHUE
3BYyKa, IPSIMOJIMHEHHOE PACTIPOCTPAHCHHE, OTPAKEHUE U MIPEIOMIICHUE CBETA,
MOJITHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCJIOTO CBETA B CIIEKTP U
CIIOKEHUE  CIICKTPaJbHBIX IIBETOB, JIUCIIEPCUS CBETAa, €CTECTBCHHAsS



pPaZo0aKTUBHOCTb, BO3HUKHOBEHHE JHMHEWYATOrO CIEKTpa H3IY4YCHHs) IO
OMMCAaHUI0O HX  XapaKTepHBIX CBOWCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3MUECKUX SIBJIEHUM B OKPY’KAIOLEM
mupe (B TOM uucie (GU3NUeCKHe SBJICHUS B MPUPOAE: NMPWIMBBI U OTIUBBI,
nBumxeHne TuiaHeT CONMHEYHOM CHCTEMbI, PEaKTHMBHOE JBHKCHHE JKUBBIX
OpPraHMW3MOB,  BOCHpPUATHE  3BYKOB  JKMBOTHBIMH,  3€MJIETpSICCHHE,
celicMMUYECKHEe BOJIHBI, I[yHaMH, 3XO, I[BETa TE€J, ONTUYECKUE SIBICHUS B
npupojsie, OHOJIOTUYECKOE JEHCTBHE BHJIUMOIrO, YJIbTPa(pHUOJIETOBOIO MU
PEHTT€HOBCKOTO  M3JIy4€HMH, €CTECTBEHHBI  paJMOaKTUBHBIN  (OH,
KOCMHUYECKHE JIy4H, PaJHOaKTHUBHOE W3IIyYCHHE NPUPOTHBIX MHUHEPAJIOB,
JCHCTBUE PaJMOAKTUBHBIX W3IyYE€HUN Ha OpraHWU3M YeNOBEKa), MPH 3TOM
NEPEBOJUTh NMPAKTUYECKYIO 33Jauy B Y4YEOHYIO, BBIICIATH CYIIECTBEHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBAaTh HM3yYEHHBIC CBOMCTBA TeN W (PU3UUYECKUE SIBICHUS, HCIOJIB3YS
dusznyeckne BETUYMHBI (CpEeqHSII W MTHOBEHHAas CKOPOCTh Tela Tpu
HEPaBHOMEPHOM JBWKEHHUH, YCKOPEHHE, MEepeMelIeHue, IyTh, YTroBas
CKOpOCTb, CHJIa TpPEHHS, CUJIa YIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC Tela, HWMIYJIbC CHJIBL,
MexaHu4eckas paboTa M MOIIHOCTb, MOTEHLUUANbHAs DSHEPrus Tena,
MOJHATOTO HAJ TIOBEPXHOCTHIO 3€MJIM, TMOTEHIMAIbHAS JHEPTUsS CHKATOU
IpYKUHbBI, KHHETUYECKasi HEPIUsl, TOJIHAs MEXaHUUECKasi SHEPTUs, IEPUO U
4yacToTa KoJieOaHMM, JJIMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTa TOHAa,
CKOpOCTb CBE€Ta, IOKa3aTeldb NPEJOMJICHUS Cpenbl), MpU ONUCAHHUH
NPaBUJIBHO TPAaKTOBaTh (PU3WYECKUI CMBICT HCIIOJIBb3YEeMbIX BEJIWYHH,
0003HAaYeHUsT U €IUHULBI (U3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBAa TeJl, (PU3WYECKHE SBJICHHUS M TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHWs SHEPTruu, 3aKOH BCEMHUPHOIO TITOTEHUS,
MPUHIINATI CYNEPIIO3UIIMU CUJI, TIPUHITUI OTHOCUTENHHOCTU [ anumesi, 3aKOHBI
HrpioToHa, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPETOMIICHHUS
CBETa, 3aKOHBI COXPAaHEHUS 3apsAJ0BOIO M MAacCOBOIO YHCEN MPHU SAEPHBIX
peakuusx, MpUd HSTOM JaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA H
3allMChIBaTh €T0 MaTEMATUUECKOE BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECChl U CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluld NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BbIABIATH
NPUYUHHO--CJIEICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHUX



[IaroB C OMOpOoM Ha 2-3 U3yYeHHBIX CBOMCTBAa (PU3NUYECKUX SBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aa4M (OMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKHE BEIUYMHBI: Ha
OCHOBE aHa/lIM3a YCJOBMS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HEJOCTAIONINE WM HU30bITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMBbIE I  pPELIEHUs, TMPOBOAUTH pacuy€Tbl M  OICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NYECKON BETUUHHBI;
pacrno3HaBaTb IPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh IPU  [OMOLIH
(¢u3NYECKUX METOJIOB, HCIIOJIb3Ysl OIKUCAaHUE MHCCIENAO0BaHUsA, BBIJCIATD
IpOBEpSIEMOE  TMPEANONOKEHHE, OICHUBaTh  MPABHIBHOCTh  MOPSAKA
MIPOBEJICHUS UCCIIEIOBAHUS, JIENaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIIbTATHI
HaAOJIIOJICHUI U OIIBITOB;

IPOBOAUTH ONBITHI 110 HAOIIOAEHUIO (PU3UUECKUX SIBJICHUM UM (PU3NUYECKUX
CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HpIOTOHa, 3akOHa COXpaHEHUs
DHEpPruM, 3aBUCUMOCTh TMEpHOoJa KOJeOaHWUN NPYKHHHOTO MAasTHUKAa OT
MAacChI Tpy3a U KECTKOCTHU MPYKUHBI K HE3aBUCUMOCTh OT aMIUIUTYAblI MaJIbIX
Kosie0aHul, NPSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa, Pa3yIoKeHHe Oeoro
CBETa B CIIEKTp, M3yuy€HUE CBONCTB H300pa)k€HHsI B IJIOCKOM 3€pKajie U
CBOMCTB H300pakeHHs NpeaMeTa B coOuparolield JuH3e, HaOII0JeHue
CIUIOIIHBIX M JTUHEHUYATHIX CIIEKTPOB M3IIyUEHHs): CAMOCTOATEIHLHO COOMpPAThH
YCTaHOBKY W3 M30BITOYHOTO Ha0Opa 000pyAOBaHUS, OMUCKHIBATH XOJI OIbITA U
€ro pe3yNbTathl, (HOPMYIHPOBATH BHIBOJBL;

IPOBOAUTH MpPHU HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEpPEHUH, Ompeness
CpellHee 3HA4YeHHEe U3MepsAeMON BelWYuHbl ((POKYCHOE paccTOsHUE
coOuparomiel  JuH3bl), OOOCHOBBIBaTH BBIOOp  croco0a  HU3MEpPEeHHs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH  MCCIEJAOBAHHME  3aBHUCUMOCTEM  (PU3MYECKUX  BEJIUYUH C
UCTIOJIb30BAaHUEM TPSIMBIX M3MEPEHHN (3aBUCHMOCTH MYyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JBMKCHHH 0€3 HA4aJbHOW CKOPOCTH, MepHoa KojaebaHui
MaTEeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHUSI
CBETa OT yIJja MaJIeHUs U yria NpejoMJIeHHs OT yIJia MaJeHus): MIaHuPOBaTh
UCCJICIOBAHUE, CaMOCTOSTENILHO COOMpaTh YCTaHOBKY, (UKCHPOBATH
PE3yNbTaThl OMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUIC TAOIHUIL
U TpauKOB, 1eJaTh BBIBOABI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

IPOBOJAUTH KOCBEHHBbIE U3MEPEeHHs (PU3NUECKUX BEIUYUH (CPEIHSsA CKOPOCTh
U YCKOpEHHE Teja MPH paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE CBOOOIHOTO
NaJeHus, JKECTKOCTh TMPYXKUHBL, KOIPPHUIMEHT TPEHUS CKOJbXKECHHUS,
MeXaHu4yeckas paboTa M MOIIHOCTb, 4YacTOoTa W MEepuoj KoseOaHUil



MaTE€MaTUYeCcKOro M  MPYKMHHOTO  MAasATHHUKOB, ONTHYECKas  CHJIa
coOuparolmell JUH3bl, pPaJHOAaKTHBHBIM (OH): IUIAHUPOBATH HW3MEPEHUs,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIETYs
OPEJIOKEHHOW  WHCTPYKLMH, BBIYMCIATH  3HAYEHUE  BEJIMYUHBI U
aHaAJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTAThl C YYETOM 33JaHHOM MOTPEIIHOCTH
U3MEPEHUN;

co0MIo1aTh MpaBuiIa TEXHUKHA 0€30MacHOCTH MpH pabore ¢ 1a00paTOpHBIM
000py1I0BaHUEM;

pas3nuyaTh OCHOBHBIE IPU3HAKM H3YYEHHBIX (U3HYECKUX  MOJENEH:
MaTepuagbHas TOuKa, aOCOJIIOTHO TBEPIOE TEJI0, TOUCUHBIM HCTOYHUK CBETA,
Jdyd, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO $71pa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPON Ha MX ONUCAHUS (B TOM YHUCIE: CIUIOMETp, JATUYUKU
MOJIOKEHUS, PACCTOSHHMSI M YCKOPEHHS, PAKEeTa, AXOJOT, OYKH, MEPHUCKOIL,
¢doToamnmapar, ONTUYECKUE CBETOBOABI, CHEKTPOCKOIN, TO3UMETp, Kamepa
Bunibcona), uCHosib3ysd 3HaHHS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HeoO0XoauMble (PU3UUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOILIECCOB MPHU
peuieHnu yueOHO--MPaKTUYECKUX 337a4, ONTUYECKUE CXEMBbI AJI OCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMAIUIO O MPUMEPAX) MPaKTUIECKOTO
UCIOJB30BaHUS  (PU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKU3HHU  JUIS
oOecrieueHus: 6€30MacHOCTU MPU OOpaILEHUU ¢ TPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbSl U COOIIOAEHUSI HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYILECTBIATh MOUCK MHpOpMaIK (pusndeckoro coaepxkanusi B Iurepuere,
CaMOCTOATENbHO  (OPMYIHPYS TMOMCKOBBIM  3alpoc, HAXOAUTh MyTH
ONpEJENeHUs] JOCTOBEPHOCTH TMOJYyYEHHOM HWH(OpManuM Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCIIOJIb30BaTh MPH BBHIMNOJIHEHUHM YYEOHBIX 3aJaHUN HAY4YHO--TIOMYJISPHYIO
auTepaTypy (U3MUYECKOTO COAEpKaHMs, CIPABOUYHBIE MaTEpHalbl, PECypChI
cetu VHTepHer, Bianerb OpUEMaMU  KOHCIEKTHUPOBAaHUA  TEKCTa,
npeoOpa3oBaHusl HHOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
uHbOpMaAllMl U3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOTO COACpKaHMUS,
nyOIMYHO TPEJCTABIATh PE3YJbTAaThl MPOCKTHOW HWIIM HCCIEI0BATEIbCKON
NESTEIbHOCTH, NPU 3TOM IPaMOTHO HMCHOJIb30BaTh W3YUYEHHBIN MOHSITUHHBIN



anmapaT HM3y4yaeMoro pasjena (U3MKM U CONPOBOXKAATH BBICTYIUICHHE
Ipe3eHTalrel ¢ y4€TOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomgOCT 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Te) https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBr>KeHUE YacTuIl BENIecTBa. Y poK- 1 bubmuoreka [JOK

HUCCICIO0BaHUC «OnBITH 1O

https://m.edsoo.ru/ff0a013e



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

HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

ArperaTHHe COCTOAHUA BCUICCTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN

9 Bozbl. O000IIEHNE 110 pa3ieny
«IIepBoHayYaIbHBIE CBEACHUS O
CTPOCHHUH BEILIECTBA»
KonTponbnas padora Ne 1.
10 «IlepBoHauanbHbIE CBEACHUS O
CTPOCHHH BEIICCTBA
MexaHn4ecKoe IBUKCHUE.
11 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0a0378
JIBIKCHUC
bu6nmoreka [JOK
12 CxopocTb. EquHUIIBI CKOPOCTH
P AT P https://m.edsoo.ru/ff0a05c6
13 Pacuer nyTH ¥ BpeMEHHM JIBHIKCHHS bubmmorexa LIOK
ot p A https://m.edsoo.ru/ff0a079c
14 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH Tel https://m.edsoo.ru/ff0a0ae4
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
15
1 00beMa Tejia 1o ero MNIOTHOCTH https://m.edsoo.ru/ff0a0c10
16 JlabopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
IJTOTHOCTH TBEPJIOTO TEJIA https://m.edsoo.ru/ff0a0fee
Pemenue 3amgaud no reme "
17 MexaHnuecKkoe ABIDKEHIE.
IInorHOCTH BemiecTBa"
18 KonrtponsHas pabora Ne2 o remam bubnuoreka [IOK

«MexaHnueckoe IBM)KEHHUE.

https://m.edsoo.ru/ff0al23c



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

IlnoTHOCTE BemiecTBay

Cuia xak XapaKTCPUCTHUKA

19 B3auMozeiicTBus ten. Cuma
ynpyrocti. 3akoH ['yka
JlaGopaTtopHas paborta «3ydeHue

20 3aBUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>XKUHBI OT
IIPUIIOKEHHOMN CUIIBDY

21 [[“IBnenue Tsarorenus. Cuia TSKeCTU
CBsi3b MEX]Ty CUJION TSKECTH U

22 Maccoit Tena. Bec tena. Pemenue bubmmorexa LIOK

' ' https://m.edsoo.ru/ff0al778
3amau o teme "Cuiia Tsxectu"

93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
Pu3nYecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6nmoreka [JOK

24 nu .

3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK

25 B .H

ee Tl HEBeCcoMocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
26 10 OJTHOU Hnﬂ?\]/ﬁ)ﬁ ’ bubmmorexa [JOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIIASA CHIT

97 Pemenwue 3anaq mo Teme
"PaBHonelicTByromas cui"

28 Cuna tpenus u €€ Buabl. TpeHue B bubnuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «M3yueHue

PatopHazi p v bubnmoreka [JOK

29 3aBUCUMOCTH CHUJIBI TPCHUS

CKOJIBXXCHHA OT CHUJIbI JaBJICHUSA 1

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIpUKacaroInxcs
MOBEPXHOCTEI»

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec
31 Tenay, «I'paduueckoe n3o0pakeHre bubnnoreka HOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHI»
KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIT»,
«Cubi»
33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD
34 JaBJIEHUS Ta3a oT 00bEMa, bubmmorexa [TOK
https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBieHUS TBEPABIMU
35 TGJ‘II;I\?I/I )KEJIKOCTSIMI/I 51 f")EJlISaMI/I. bubmiorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
36 JlaBlieHuEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JICCTBUEM CHJIIBLI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBienue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobwarommecs cocyat https://m.edsoo.ru/ff0a2970
39 IMappaBnuueckwii mpecc bubnuorexa [JOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

Manomerpsl. [lopuiHeBon

https://m.edsoo.ru/ff0a3136

40 .
KHUJKOCTHBIN HacocC
41 ATmochepa 3eMiIH U IPUIKHBL € bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnnoreka [HOK
aBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BHCHMOCTD dep " bubmuorexa [JOK
FABJICHITA OT BRICOTBI Hal YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "
ATmocdepHoe naBneHue”
€HCTBHE KUIKOCTH U ra3a Ha
47 flei g oo bubmuorexa [JOK
X TEJIO.
TTOTPYCHROE B HHUX Teil https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOIIEHA CUJIIBL, bubmuorexa [JOK
48 . .
JIEVICTBYIOIIIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopatopHnast paboTa 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca bubnmnoreka [JOK
49 R .
TeJa B BOJE OT 00bEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJKOCTb YaCTH TEJIa»
50 [1naBanue Ten bubnmoreka [JOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

51

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Wiu
KOHCTPYHPOBAHUE JIOAKH U
omnpeaeseHue e€ rpy30noabEMHOCTH"

https://m.edsoo.ru/ff0a3a96

52

Pemenue 3anau no remam: «llnaBanue
cynoB. BoznyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

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

53

KonTponbhast padota no teme
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEN
U Ta30B»

54

Mexanuueckas padota

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

55

MontHocts. EquHUIEI MOIITHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HoabEME IO JIeCTHHUIE"

57

58

59

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiuare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccrnenoBanue ycloBHil paBHOBECHS
pBraaray

Pemenue 3amau mo teMe «Y CI0BUS
paBHOBECHSI pblUara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnment nonesnoro necTpust

0.5



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanmu3ma. Jlaboparopuas padota
«3mepenue KII/ naknonHo
TUTOCKOCTI

61

62

63

Pemrenne 3agay mo teme "Padora,
mMottHocTb, KIT/"

MexaHnueckast S3Heprusl.
Kunernueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCcnepuMEHTaIbHOE OIpeIeIICHHE
W3MEHEHMS KHHETUYECKOU 1
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHWM TeJa 110 HAKIIOHHOM
miockocTy"”

65

KonTponbHas pabota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
no TeMe "Mexanndeckoe ABIKeHIE"

PesepBHelit ypok. Pabora ¢ Tekctamu
1o tTeMe "JlaBieHue TBEPABIX TeN,
XKUIKOCTEN U ra3oB"

PesepBHelit ypok. Pabora ¢ Tekctamu

o TeMme "Pabora. MOIIHOCTE.
Oneprus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOM TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
Moaenu TBEpIOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUM BEIIECTBA.
3 OOBsICHEHUE CBOWCTB TBEPAOTO, 1 bubnuorexa [JOK
KHUJKOTO U ra3000pa3HOr0 COCTOSIHUM https://m.edsoo.ru/ff0a540e
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETHUECKOM Teopun
bu6mmoreka [IOK
4 Kpucrannmueckue u amop@Hsie Tena 1
p Po https://m.edsoo.ru/ff0a5800
5 CmauuBaHue M KalWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
6 TermoBoe pacmmpeHne u cKaTue 1
Temmepatypa. CBsi3b TEMIIEPATypPHI CO
7 CKO ocpTLK}),pTeHHOBoro ;[Bn;:eﬂﬁ 1 bubmmorexa [OK
P https://m.edsoo.ru/ff0a5a26
Y4aCTHII
8 Buytpennss sneprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubnnoreka [HOK
9 Buapl Teronepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuoreka [JOK

10 BEIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

1 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEILNIOEMKOCTh https://m.edsoo0.ru/ff0a6976

12 VYpaBHeHHe TEII0BOro OanaHca. bubnnoreka [JOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

13 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

14 He0o0XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

15 Jlaboparopnast paborta "Onpenenenue bubnuoreka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIMBA. Y IeJbHas TEIJIOTa bubnuoreka [IOK

16
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
Kontponsnas padora Ne 1 o teme

17 «TemnoBble sIBIEHUS.
Temmonepenaua»
[InaBnenue u oTBEpIEBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue
YAEIbHON TEIUIOTHI TJIaBJIEHUS Jibaa"

20 [TapooOpa3zoBaHue 1 KOHJICHCAIIHS. bubnmoreka [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

Hcnapenue

https://m.edsoo.ru/ff0a72fe

21

22

23

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCUTEIIbHOM BIAXXHOCTU BO3ayXa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIA’JKHOCTH BO3JyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOpaHHs

25

26

27

KIIJI TenmoBOro ABUTaTEs.
TennoBble IBUTATEIN U 3aIIUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHUs U PEBPAILCHUS
SHEPTUHU B TEIIOBBIX Mpoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
BenecTna"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padorta Ne2 o teme
"TeruioBble aBiaeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBanue "IiaeKTpU3aLML



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

TeJI UHAYKIMEH U PU
CONPUKOCHOBEHUH"

B3aumMozeincTBue 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

39 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnnoreka HOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX IMOJEH
Hocurenu snexTpruueckux 3apsiioB.

33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnnorexa [HOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aa4 Ha pyUMeHEHNE bubnuoreka [IOK
CBOMCTB 2JIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyuiecTBoBanus. McTouHnku bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUYECKOTO TOKA

37 JIecTBUSI DIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3IEKTPUYECKOTO NOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKHU"
DJIEKTPUYECKUI TOK B METaJIaxX, bubnuorexa [JOK

39
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu

41 Cuna Toka. JlaboparopHas pabota 0.5 bubmuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

"N3mMepeHue U peryJlupoBaHue CUIbI
TOKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
Bonst™etp. JlaGoparopHas paboTa

bu6mmoreka [IOK

42 "N3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnnoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €ro JIIMHBI, IJI0IIA 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 171s yyacTka bubnuorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHnast pabota
"HccnemoBaHue 3aBUCUMOCTH CHIIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTUHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBUJia CIOXKEHUS HAMPSHKEHUN TIPU 1 bubnmnoreka [JOK
MOCJIEAOBATEIIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”

49 JlaGopatopnas pabora "IIpoBepka 1 bu6muoreka [IOK

IpaBujia JIs1 CUJIbI TOKA MIPU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

IapajuieIbHOM COEAMHEHUN
pe3uctopon”

Pemenue 3a1a4 Ha npuMEHEHUE

bu6mmoreka [IOK

50 3akoHa OMa U1 pa3InyHOrO
AP https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
KontponbHas padota Ne3 mo reme
"DHEeKTPUUECKHE 3apsIIbI.
51 3a SDKGII){HBIG Tena Hpnx bubmorexa LOK
P . . https://m.edsoo.ru/ff0ab124
B3anMoiercTBUs. [1oCTOSTHHBIM
AIEKTPUUYECKUN TOK"
59 PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO bubnnoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab3e0
JIaGoparopnas padora "Omnpenenenne
53 a60TpLI u I1:40 IfOCTI/I 3JIeKTpI/IquK0r0 bubmorera [JOK
P | B P https://m.edsoo.ru/ff0ab660
TOKa
DNeKTpUUYECKUE 1IN U TOTPEONTEITN
54 DJICKTPUUECKOM SHEPTUH B OBIT bubmmorexa [TOK
p P Y. https://m.edsoo.ru/ff0abd2c
Kopotkoe 3aMbikanne
Pemenue 3ana4 Ha 3aKOHEI bu6nmoreka [JOK
55
MMOCTOSTHHOTO TOKa https://m.edsoo.ru/ff0abea8
KonrtponsHast pabora Ne4 o reme
56 «PaboTa 1 MOITHOCTD INEKTPUUYECKOTO
TOKa
ITocTosiHHBIE MAarHUTHI, UX bu6mmorexa [IOK
57 .
B3aHMMOJICHCTBHE https://m.edsoo.ru/ff0ac3d0
Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
58 . "
IIOJICH TTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0acOba
59 MarunuTtHoe noje. MaruutTHoe mnosie bubnmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3eMiId U €ro 3HaUYEHHE JUIS JKU3HU Ha
3emie

https://m.edsoo.ru/ff0acld2

60

61

62

OmneIT Opcrena. MarauTHoe noje
NEKTPUYECKOr0 ToKa MaruutHoe
I10JI€ KaTyIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3y4yenue neiicTBUSL MarHUTHOTO
TIOJIsI Ha MPOBOJAHUK C TOKOM"

DNeKTpOBUTATENb TOCTOSHHOTO
Toka. Mcnonp3oBaHue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas paboTta
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86c

63

64

65

66

OmnbiTel @apases. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuio Jlenna

OnexTporenepatop. CriocoObl
MOJIYYEHUS AIEKTPUUECKON SHEPTUH.
DIEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX YHEPTUU

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U
Mar"HuTHbLIE IBIECHUS"

Kontponbhas pabota mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUs"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

67 PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "TermnoBele sBaeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

PesepBHeIit ypok. Pabora ¢ Tekctamu
68 o Teme "[locTosiHHBII

3JIEKTPUYECKUM TOK. MarHuTHbIe
siBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145



https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue i[:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbﬂme
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuisl. LenTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbnas pabora no teme
30 "MexaHHYeCKOe JIBIKEHUE bromorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bromorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH bubnuorexa [JOK
32 "
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koupepenius "PeakTuBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ffob0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Ipy3a»
45 [IpeBpatienue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbnas pabora no teme
"3aKOoHBI COXpaHEeHHs. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
61 Cxko OIZTI) cBeTa BOJHI;OII:I)IC CBOIiCTBA bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3a,uaq Ha I I/IMCHCI:I)—II/IC bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpeHHEE OTPAKEHHE CBETA.
65 chonwmszzle HOHHorpo BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaXEHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabdota "HccrnenoBanme



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Vcnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHia JIMH3BI bubmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300paskeHMiA B TMH3aX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
PaTopHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PAacCTOSIHUS H ONITHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

71 Ypok-koupepenius "OnTudyeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"

Pa3noxxeHue 6enoro ceera B CEKTp.

74 Omneitel HetoToHna. Croxxenue bubnuotexa [JOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pas3ioKeHuIo 6eI0ro CBeTa B CIEKTp U

but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJIIOICHNH Yepe3 [BETOBhIC
¢buabTpel"

https://m.edsoo.ru/ffOcOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHtephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIC MpeBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aHs1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3U aTOMHBIX saep. CBsA3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KoHntposbHas paboTta 1mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBieHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmpouecco”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4YECTBCHHBIX 33]1a4 110
teme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaToprle P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 tekcramu 1o teMe "Koiiebanusa u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka 7 xnacc: 6a30BbIil ypoBeHb:yueonuk:7 knace/ Iepsimkun Y. M. , Usanos A H..
Axunonepnoe o6mectBo «M3natenscrBo «IIpocsenienue

2. ®usuka 8 kiacc: 6a30Bblii ypoBeHb:yueOHuK:8 kiacc/ [epsuukun U. M. , UBanos A H..
Axnoneproe obmectBo «M3natensctBo «lIpocBenienney

3. ®usuka 9 kacc: 6a30Bblit yposeHb:yueOHuk:9 kiacc/ I[eppuukun U. M., ryrauk E. M.,
WBanos A .. IlerpoBaM. A.. AkunonepHoe obmectBo «M3natensctBo «IIpocemenuey

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

-

. C. E. llonsuckuil. [loypounsie pazpabotku no ¢usuke. 7 knacc. - M. «kBAKO» 2010 rog.
. E. M. I'ytauk, E. B. PribakoB. Tematnyeckoe v moypo4HOe IUIAHUPOBAHKE K YUEOHUKY A.
B. Ilepoimkuna « ®usnka. 7 knace». M. «/IPODA» 2002 rox.

3. A. B. Ycoga, 3. A. Bonoroxackas. /lunakruueckuit Mmarepuai no gusuke, 6 — 7 kiaccbl. M.
[Ipoceemenue, 1983 rox.

4. H. A. Poguna, E. M. I'yrauk, U. K. Kupunnosa. CamocrositensHas padbota 00y4aromuxcs
no ¢usmke B 7 — § Kjaccax cpeaHedt mkoubl. Junakruaeckuit matepuai. M.
[Ipocsemenue, 1991 roa.

5. A. A. ®aneesa, A. B. 3acoB. ®usuka 7 — 8 — 9. Kawnra s yuurens. M. [Ipocsemenue,
2000 rom.

6. A. T'opnosa. HerpagunmoHHsle ypoKkH, BHEypouHbIe Meporpusitus. 7 — 11 kmace. M.
«BAKO» 2006 1.

7. 1. b. Kan. buodwusuka na ypokax ¢puszuku. M. [Ipocsemenue. 1988 ros.

8. A.JI. Kamun. ®usmka. Pa3zBuBatomee ooyuenue. 7 knace. M3marenscrBo «Denuke» 2003
roJ.

9. U. I'pomueBa CaMOCTOSTENIbHBIE M KOHTPOJIbHBIE paOOTHI IO (U3MKe K yaeOHUKY A. B.
[IeprpikuHa.

10. KontpomsHble paboTs! o ¢gusmke B 7-11 kmaccax mox pen. C. O Oeenunk C. A.
[Tamamma

11. A.E Mapomn, E. A. Mapon. ®usuka8 kiacc, JlunakTuaeckne MaTepraibl K yAeOHUKY A.
B. IlepsiiukuHa.

12. .E Mapom, E. A. Mapon. ®u3uka8 kimacc, CaMOCTOATENbHBIE U KOHTPOJIBHBIE PA0OTHI K
yueOHuKy A. B. Ilepbimkuna

13. H. W. CnenneBa ®usnka 8 kiacc. Tectsl k yueOHuKy A. B. [leppimikuna.

14. U. 1. Mokpoga. [Toypounsie miaansl no yueoHuky A. B. Ileprimkuna «dusnka. 8
KJace». 1 gactp

15. U. 1. Mokpoga. [Toypounsie minansl no yueoHuky A. B. Ileprimkuna «dusnka. 8
KJIacC». 2 4acTh

16. C. b. bo6ommna. dusuka 8 knacc Beepoceuiickas mpoBepouHast pabota

17. C. E. Ilonsuckuit. [loypounsie pa3paboTku o gusuke. 8 kinacc.- M. «BAKO» 2015 r.

18. E. M. I'yrnuk, E. B. PeibakoB. TemaTtndeckoe 1 oypo4HOE IUIAHUPOBAHHE K YUCOHUKY
A. B. Ileppimikuna « ®@usuka. 8 kinace». M. «JIPODPA» 2002 r.

19. U. 1. Mokpoga. [Toypounsie miaansl no yueOHuky A. B. Ileppimkuna «Pusnka. 8
kinacey. M3narensctBo «Yuntens — ACT». Bonrorpana, 2003 .

20. M. A. Ymakos, K. M. Ymakos ®usuka, 8 knacc. Jlunakruueckue KapTOUKU — 3aaHUS.

N



M. «/IPODA» 2001 r.

21. C.E. Ilonsackuii. [Toypounsle pazpabotku no ¢usuke. 9 kiaacc.- M. «BAKO» 2010 r.

22. B. A. Bonkog. Iloypounsie pazpabotku o ¢usuke. 9 knacc.- M. «BAKO» 2004.

23. E. M. I'yrauk, E. B. PribakoB. Temarnueckoe v moypovHOe IUIAHUPOBAHKE K YUCOHUKY
A. B. Ileppiikuna « @usuka. 9 xknace». M. «IPOD®A» 2002 r.

24. N. Y. Moxkposa. [Toypounsie mnansl mo yueOHuky A. B. Ilepeimkuna «dusuka. 9
kiace». M3narensctBo «Yuurens — ACT». Bonrorpaa, 2003 r.

25. H. JI. [Tenareituenko. TexHomornaeckue KapThl YpokoB K yueOHUKY A. B. Ileprimkuna,
E. M. I'yraux.®usuka 9xnacc. Boarorpan, M3aarenscTBo «YunuTenb»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
AKnacc
Poccuiickas anexkTpoHHas mKoia
1C mkona dusuka 7 Kiacc,
«Cdeps» usuka 7 kiacc,
1C mxona. bubnuoreka HarIsIAHBIX MOCOOMIA
®uzuka 7-11 knacc. OOyqaronuii BUACOKYpC
JlaGopaTopHbie paboThl 7-11 kiacc (CkayaHO M3 UHTEPHETA)
JIaGoparopusbie padoTsl 7-11 kiacc (momaroBsie HHCTPYKIIUHU, ONBITHI O€3 PHOOPOB. )
®dusuka 7 knacc (JUCK JUIsl HHTEPAKTUBHOMN JTI0CKH)
10. DnexTpoHHOE MpHIIOKEHHE K yueOHUKY 7 Kimacca mox pen. A. B. Ilepeimkuna.
11. DnexTpoHHOE NpuiIoKeHUe K yueOHuky 7 kiacca nog pen. H. C. IlypslmeBoit
12. 1C mxona ®usuka 8 xiacc,
13.  «Cdoepsi» pusuka 8 kiacce,
14. ®wusuka 7-11 xknacc. O0yuaromuii BUACOKYPC
15. ®wusuka, 8 knacc (IUCK AJI1 MHTEPAKTUBHON JOCKHU)
16. DnexTpoHHOE MpHIIOKEHHE K yueOHUKY 8 kimacca mox pen. A. B. Ilepsimkuna.
17. DnexTpoHHOE npuiiokeHue K yueOHuky 7,8 kinaccoB noa pen. H. C. IlypelieBoit
18. DnexrponHbie yueOHUKHU: «Jpoday duzmka 8kimacc
19. DnexTpoHHOE NMpUIOkKEHHE K y4eOHUKY 9 kiacca o pea. A. B. Ilepbimkuna.
20. DnextpoHHble yueOHUKH: «/Ipoda» pusnka 9 kiacc.
21. 1C mxona dusnka 9xiacc,
22.  «Cdeps» husuka 9 kiacc,
23. 1C mxona. bubnuoreka HarJISTHBIX TTOCOOMIA
24. ®wuswmka 7-11 kracc. OOyJaromMui BUICOKYPC
25. DnekTpoHHOE NpuiIoKeHue K yueOHuky 7,8,9 kimaccoB noj pea. H. C. [TypsieBoit

CoNoO~wWNE



