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HOACHUTEJIBHAA 3AIINCKA



[IporpaMmma 10 (u3MKe Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXKEHUN U TpeOOBaHUU K pe3ysibTaraM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl, MPEJACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM denepaibHON paboyelt MporpaMMbl BOCIUTAHUS U
Konuneniuu npenoaaBanus yueOHOTO npeamera « Gusmnkay.

Conepxxanue mnporpamMmbl 1o (¢GU3MKE HapaBlieHO Ha GOpMUpPOBaHUE
€CTECTBEHHOHAYYHONH TPAMOTHOCTH OOYyYalONUUXCA U OPTaHU3alMI0 HU3YUYCHUS
bu3NKN Ha JEATEIHPHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUHTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEeAMETHBIM pe3yjbTaTaM 00yUYeHHUs, a TAaKKe
MEXIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHMs.

[IporpamMma o gu3nke ycTaHaBIMBAET pacrnpeiesieHne yueOHOro Marepuana
no rojiaM o0ydeHus (o kjaccaMm), mpeajiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
M3y4Y€HUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA MPEIMETHOTO COJEpKaHUs U
y4€Te BO3PACTHBIX OCOOEHHOCTEM 00yUaro muxcsl.

[IporpaMmma mno ¢usnke pa3zpaboTaHa C LEJIbI0 OKa3aHUA METOAUYECKOU
MOMOIIY YYUTEIO B CO3/JaHUU padoUeii MPOrpaMMBbl 0 y4eOHOMY TIPEIMETY.

duznka SIBISETCS CUCTEMOOOPA3YIOIMNUM JIJIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX
MpeAMETOB, TOCKOIbKY (HU3MYEecKHue 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB U
SBICHUN, U3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HYECKOU
reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY  MHUDa,
npeAocTaBisieT Haubosiee sICHble 00pa3lbl NPUMEHEHUS Hay4dyHOro MeToAa
MO3HAHHUS, TO €CTh CO0CO0a MOTYyYEHHS JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa W3 THaBHBIX 3a7a4 (PU3MYECKOTO 00pa30BaHHS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (DOPMUPOBAHMM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
HWHTEpeca K HayKe Yy 00yJaronuuxcsl.

N3yuenne ¢usuku Ha 06a30BOM YpOBHE TIpEAIoiaraer OBJajeHUe
CIICIYIOMNUMHU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPAaMOTHOCTb:

e HAYYHO OOBSICHATH SIBICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHMS;

e HHTEPNPETUPOBATH  JAHHBIE W  UCIHOJIL30BaTh  HAyYHbIE
JI0Ka3aTeNIbCTBA ISl TTOJIYUYEHUS BHIBOIOB.

[lenun wu3ydyenus (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenenbl B Kounenuuu mnpenogaBanus ydeOHoro mpeamera «®dusukay B
oOpa3zoBaTelbHbIX oOpranu3auusx Poccuiickoit denepauuu, peaqusyronmx
OCHOBHBIE  00I11€00pa3oBaTEIbHBIE MPOTPAMMBI, YTBEPKAEHHON pelIeHUEM



Konnerun Munucrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokos ot 3
nexadpst 2019 r. Ne [1K4BH).
Iean uzyyeHus Ppu3HKU:

nproOpeTeHne HHTepeca W CTpPEeMJICHHS OOyYaroluxcs K HaydYHOMY
W3YUYCHHUIO TIPUPOJbI, Pa3BUTHE HMX HHTEIUICKTyalbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (OpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSM;
dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTara HU3y4YeHUs
OCHOB CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopmMupoBaHue MPEACTABICHUN O pOJau (DU3UKKU IS Pa3BUTUA JIPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHHH O  BO3MOXKHBIX  cepax  Oymymiei
npodecCHoOHATLHON NEATEIBHOCTH, CBA3AHHOU C (PU3UKOM, MOJATOTOBKA K
JagbHEeNIIIeMy 00y4eHHIO B 9TOM HalpaBJICHUMU.

JlocTi>keHue 3TUX LeNned mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

o01ero oopa3zoBaHusi 00€CIIEYNBACTCS PEIICHUEM CIEAYIOIINUX 3aJad4:

npuoOpeTeHne 3HAaHWW O JAWCKPETHOM CTPOCHUM  BEIIECTBA, O
MCXAaHUYCCKUX, TCIUIOBBIX, JJICKTPUYCCKHNX, MAIHUTHBIX MW KBAHTOBBIX
SIBIICHUSX

npuoOpeTeHne YMEHUM OMUCHIBaTh U OOBSICHATH (PU3UUECKUE SIBIICHUS C
UCTIOJIb30BaHNEM TIOJTYYCHHBIX 3HAHUM;

OCBOGHHE METOJIOB PpEIICHUS TPOCTEHIMX pPacu€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznuecKux MoOJIeTeH, TBOPUYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUI HAOII0IaTh TPUPOHBIC SIBICHUS U BBITIOIHSATH OTBITHI,
naboparopHbie  pabOTBl M DKCIEPUMEHTAIbHBIE HUCCICIOBAHHUS C
MCIIOJIb30BAHNEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHPOpMalHed (HU3NIECKOr0 COACpPIKAHUS,
BKJIFOYasi MHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U
KPUTUYECKOE OlICHHBaHKHE UH(OPMAIIUU;

3HAKOMCTBO €O chepamu mpodeCCHOHATBLHON AeITEIbHOCTH, CBI3aHHBIMU
C (U3MKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSAX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOUIETO

obOpazoBanust oTBoautTcs 238 vacos: B 7 kinacce — 68 yacoB (2 yaca B HeJieN0), B 8
Kiacce — 68 yacoB (2 vaca B Heaento), B 9 kimacce — 102 4gaca (3 yaca B HEJENO).

[Ipennaraemspiii B mporpamme 1o (Qpu3uMke NepeueHb J1abopaTopHBIX padboT U
OTBITOB HOCUT PEKOMEHAATENbHbII XapaKTep, YUUTENb JeIaeT BbIOOp MPOBEAEHUS



7a00paTOPHBIX PabOT U OMBITOB € YYETOM HHIAUBHAYAIbHBIX OCOOEHHOCTEH
oOyyJaromuxcs, CIUCKa DKCIEPUMEHTAIBHBIX 3aJaHui, MpejiaraéMbiX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O 3K3aMeHa M0 (U3HKeE.



COILEPKAHUE OBYUEHUSA
7 KIIACC

Paznen 1. @usuka v €€ posib B NO3HAHUU OKPY/KAOLIEro MUpA.

®usuka — Hayka o npupoxe. fBnenus npupoasl. DuU3NYECKUE SBICHUSA:
MEXaHUYECKHE, TEIJIOBBIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnyeckrue BeIWYUHBL M3mepeHune Qu3ndeckux BeMUYUH. DuU3MYECKHUE
npu6Oopsl. [TorpenmHocTs U3MepeHuit. MexayHapoIHass CHCTEMa IUHHUIL.

Kak ¢usnka wu Jpyrme ecTeCTBEHHbIE HAyKH HM3y4aloT TMPHUPOIY.
EcrecTBeHHOHAy4YHBINT METOJ TO3HAHUSA: HAOIIOJACHUE, TOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIJIBU)KCHUE TUIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUIIOTE3, 0OBSICHEHUE
HaOmromaeMoro sipfieHuss. Onucanue PuU3NYECKuX SBJICHUN ¢ TIOMOIIBI0O MO/IETIEH.

JHemoncmpayuu.

1. Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SBJICHUSL.

2. ®Dusnueckue NpuOOpHl U MPOLEaypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpenesneHue UEHBI ASICHUS KAl U3MEPUTEIHHOTO TTPUOOpA.

2. H3mepenue pacCTOsTHUM.

3. M3mepenue o0bEMa KUIKOCTH U TBEPAOTO Tela.

4. OmpeneneHune pa3MepoB MAIBIX TEI.

5. M3mepenue temmepaTypbl NMpPH MOMOIIHA >KUAKOCTHOTO TEPMOMETpPA H
JaTYMKa TEMIIEPATYPBHI.

6. IIpoBemeHune uccienoBaHUs MO MPOBEPKE TUIIOTE3bI: NATbHOCTh MOJETA
[IapUKa, MyIEHHOTO0 TOPU30HTAIBHO, TeM OO0JbIle, yeM OOJbIlle BhICOTA
mycKa.

Pa3nen 2. IlepBoHayajibHbIEe CBEEHHSI 0 CTPOEHUH BellleCcTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrm>keHne yactun BemiectBa. CBsI3b CKOPOCTH JABMIXKEHUS YAaCTUIl C
temreparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzaumoaelcTBue 4dacTHIl
BEIIIECTBA: NPUTSX)KEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEHM U TBEPIBIX
(kpucTammueckux) Teia. B3auMocBs3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHHMSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnronenune OpOyHOBCKOTO IBUKEHUS.



2. HaGmonenue nuddysun.
3. HaGnronenne  sBieHW,  OOBSICHSIOMIMXCS  MPUTIKCHUEM  HWIH
OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1. OueHka JAuamMerpa aTroMa METOJOM PsAI0B (C  HCIOJIb30BAHUEM

dboTorpaduii).
2. OmnbITH IO HAOTIOACHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
3. OmbITHI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKCHUS.
Pa3nen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl.
Mexannueckoe JBHXEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh HNPU HEPABHOMEPHOM JIBMKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKECHUS.
SlBneHne wHepuMU. 3aKOH WHEpUMU. B3auMoJelcTBHE Tell Kak NpUYMHA
W3MEHEHUSI CKOPOCTH [JBMXKEHHS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[ImoTtHOCTh BemecTBa. CBs3b IUIOTHOCTH € KOJWYECTBOM MOJIEKYJ B €IMHULIEC
00BéMa BelecTBa.
Cumita Kak XapakTepucTUKa B3auMoaencTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO JTUHAMOMETpPA. fIBIIEHME TATOTEHHUS U CHIIA
TskecTd. Cuia TSKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Croxenue
CWJI, HAIIPaBJICHHBIX MO OJHOW mpsAMoil. PaBHoxeicTByromasa cwi. Cuna TpeHUs.
Tpenue ckonpKEeHHs U TPEHHE NOKOsI. TpeHue B Ipupoe U TEXHUKE.
JHemoncmpayuu.
1. HaGnionenne MexaHUYECKOro JBM>KEHUS Tena.
2. M3MepeHune CKOpOCTH NPSIMOJIMHEUHOTO ABUKEHHUS.
3. HaOnronenwue siBIeHUS HHEPIUU.
4. HabmroneHue u3MEHEHUsI CKOPOCTH MPU B3aUMO/IEHCTBUU TEI.
5. CpaBHEHHE MacCC MO B3aUMOJICHCTBUIO TEI.
6. CIJI0’KE€HHE CHJI, HAlIPABJICHHBIX 11O OJTHOW MPSAMO.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIXKEHUS (IIapUKa B SKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajee).

2. OmpeneneHnue cpeaHEd CKOPOCTH CKOJILKEHUs Opycka WM IIapHKa IO
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenrie MIOTHOCTU TBEPAOTO TeNa.

4. OmbBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (nedopmaliun)
MNPy XUHBI OT TPUITO0KEHHON CUJTIBI.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXEHHUS OT
Beca Teja U XapakTepa COMPUKACAOIIUXCA MOBEPXHOCTEM.

Pa3nen 4. JlaBijienne TBEPABIX TeJ, KUAKOCTEH U ra3oB.



JlaBnenue. CiocoObl YMEHBIIICHUSI U YBEJIMYCHHS NaBieHus. JlaBinenue rasa.
3aBUCUMOCTh JaBlieHHUS Ta3za oT oObéma, Temmeparypol. llepegaua mnaBieHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M ra3zamu. 3akoH Ilackans. IIneBmatnueckue
MaIllMHbI. 3aBUCUMOCTh JABJICHHUS XUJIKOCTH OT TIyOWHBIL [ MapocTaTHdecKui
napagokc. CooOmaromniuecst cocyanl. [ MapaBImyeckue MeXaHU3MBbI.

Atmocdepa 3emnau u atMocdhepHoe aaBiaeHue. [IpuumHBI CylecTBOBaHUS
Bo3nyIIHOM o6osnouku 3emun. OmbiT Toppuuemn. M3mepenue armocgepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1u1st U3MEpeHUs: aTMOCHEPHOTO JTAaBICHUSI.

JlelicTBrE )KUIKOCTH M ra3a HAa NMOTPYKEHHOE B HUX TeEJIO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxormiaBanue.

Hemoncmpauyuu.

1. 3aBUCUMOCTbD JIaBJICHUA raza OT TEMIEPATYPHI.

2. Ilepenava naBieHUS )KUAKOCTHIO M Ta30M.

3. CooOwaromuecs CoCy/ibl.

4. I'mapaBnuueckuil mpecc.

5. IlposiBneHue aeiicTBus aTMOC(HEPHOTO JABICHUS.

6. 3aBUCHUMOCTH BBITAIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHON YaCTH
TeJla ¥ TIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BHITAIKUBAIOMIEN CHJIBI BECY BHITECHEHHOM KHUIKOCTH.

8. YCIIOBHE IIJIaBaHUs TEJI: IUIABAHWE WM MOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOIIEHUS TIJIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopuwvie padbomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YAaCTH TEJIA.

2. OmpeneneHue  BBITAIKUMBAIOMICH  CHIIBL, JICMCTBYIOIIEH HaA  TeJoO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, ICHCTBYIOILIEH HA TEIO

N

B KUJIKOCTH, OT MACCHI Tela.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOUICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TeI0 B KUIKOCTH, OT O00BEMA MOrPYKEHHOU B
KUJIKOCTh YaCTH TE€JIa U OT IJIOTHOCTH KUIKOCTH.
5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHHUE JIOOKHM U
orpezeseHue e€ rpy30noabEMHOCTH.
Paznen 5. PaGoTa m MOIIHOCTB. JHEprus.
Mexannueckas pabota. MOUIHOCTb.
[IpocThie MexaHM3MBL: pblYar, OJOK, HAaKJIOHHAs IUIOCKOCTb. IlpaBuio
paBHOBecusi pbluara. llpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.



«3onotoe mpaBuno» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas W NOTEHUUANIbHAsA JHEPTHS.
[IpeBpalieHre 0AHOTO BUa MEXAHUYECKOW IHEPTUU B IPYroil. 3aKOH COXPaHEHUS
DHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomel u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHIKEHUM Teja

10 TOPU30HTAJIBHON TOBEPXHOCTH.
2. Hccnenosanue ycioBHN paBHOBECHS pblyara.
3. Hamepenue KIIJ] HakIIOHHOM MIIOCKOCTH.

4. M3yyeHne 3aKOHA COXPAHEHUS MEXaHUYECKOU YHEPTUU.
8 KNIACC

Pa3znen 6. TenioBbie siBJICHHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUM CTPOECHUS
BellecTBa. Macca M pa3Mepbl arOMOB M MoJIEKyJd. ONBITEI, NOATBEPKIAIOLINE
OCHOBHBI€ MOJIOKEHUSA MOJIEKYIIPHOKMHETUYECKOU TEOPHUU.

Mopnenu TBEPAOro, JKUIAKOTO W Ta3000pa3HOrO COCTOSIHMM BEIlEeCTBa.
Kpucramiueckue u amopdusie tena. OObsiCHEHUE CBOWCTB I'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUN MOJIEKYIAPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHue U KalWJUISIPHBIE SIBJIEHUS. TeIIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMKECHUS
yacTull. BHyTpeHHsisi »Heprus. CnocoObl W3MEHEHUsS BHYTPEHHEH JHEpPruu:
TeIuIonepeada 151 COBEpILIECHUE paboThL. Buner TEIUIONEpEIaun:
TEILIONPOBOIHOCTh, KOHBEKIUsl, U3JIyUEHHUE.

KonudecTBo TerminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemwioBoro OanaHca. [lnaBiaenue w
OTBEpPACBAaHUE KPUCTAJIMYECKUX BEIIECTB. YAENbHAs TEIJIOTa IUJIABJICHHUS.
[TapooOpazoBanue u koHuaeHcaunus. Mcnapenue. Kumenue. YaenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(pEpHOTO
JABJICHUSL.

BnaxHocTts Bo3ayxa.

DHeprus TOIUIUBA. Y IeIbHAasl TEIIOTA CTOPAHMUS.

[Mpunmunsr padotel TeruioBbix naBurateneit KIIJ[ TermoBoro nBurarens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOLIEH CPEbI.

3aKOH COXPAaHEHHUS U NPEBPALIEHUS SHEPTUU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HaGmionenune OpoyHOBCKOTO IBUKEHUS.
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Hab6monenue nuddyzumn.

Habnronenue siBineHui cMaunBaHus U KaWJUISIPHBIX SBJICHUM.
Hab6uronenue TemioBoro paciupeHus Te.

M3MeHeHue naBlieHUs rasa Opv U3MEHEHUU 00bEMa M HarpeBaHUU WIIU
OXJIQXKJICHUU.

[TpaBuna u3mMepeHus: TeMIEpaTyphl.

Bunbl Teronepenaym.

OxJax/1eHue Mpu COBEPILIEHUN PAOOTHI.

HarpeBanue npu coBepiieHn# pabOThl BHEITHUMU CUIIaMH.

. CpaBHCHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECCTB.

. HaOmroienne kureHus.

. HaGroeHre mocTossHCTBA TEMIIEPATYPhI PH ILIABICHHH.
13.

Mojenu TeIJIOBBIX ABUTaTElICH.

Jlabopamopmuwvie padbomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHI TT0 0OHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJIIPHOTO HMPUTSIKSHHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpIThl IO HAOJIOJIEHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUJAKOCTEH U
TBEPIBIX TEIN.

Omnpenenenne AaBjIeHUs BO3AyXa B OaUIOHE MINPHUIIA.

OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb JIaBICHHUS BO3JlyXa OT €ro
00bEMa M HArpEeBaHMS WUJIN OXJIAXKICHU .

[IpoBepka rMMOTE3bI JIUHEWHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUECKOM TPyOKE OT TeMIIepaTyphl.

HaGntonenne wW3MEHEHUsS BHYTPEHHEM DSHEPruM Tejla B pe3yJibTaTe
TeIIonepeiauv ¥ padoThl BHEIIHUX CHUII.

HccnenoBanue sIBICHUS TEIJIOOOMEHa TPH CMEIIMBAHWHU XOJOTHOU U
ropsiueu BOJBbI.

OnpeneneHre  KOJIWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  TIpHU
TEMI000MEHE C HAarpeThIM METALTUYECKUM ITUITUHIPOM.

Onpenenenrie yaenbHON TEINTIOEMKOCTH BELIECTBA.

HccnenoBanue mpolecca UCrapeHusl.

OnpeneneHre OTHOCUTEIbHON BIAXXHOCTH BO31yXa.

Onpenenenue y1eJbHOM TEIJIOTHI IIJIaBICHUS JIbA.

Paznen 7. JnekTpuyeckne  MATHUTHBIE SIBJICHHS.

Onektpuzauus Ten. [[Ba poaa anekTpuYecKuX 3apsiaoB. BzaumopeictBue
3apsoKeHHbIX Ten. 3akoH KyioHa (3aBHCHMMOCTb  CHJIBI  B3aMMOJIEHCTBHS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUSA MEKY TEIaMU).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh snexktpuueckoro mnouis. [IpuHiun
CYNEpPHO3ULIUHU ANEKTPUUECKUX I0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu siaeKkTpudeckux 3apsiioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOJHMKM W  JUPJIEKTPUKU. 3aKOH  COXpaHEHHS
AJIEKTPUUYECKOTO 3apsja.

OJIEKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHUSI BJIEKTPUUYECKOTO TOKAa.
HNcTouyHMKHM TIOCTOSHHOTO TOKa. JIeWCTBUSA DIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B )KUIKOCTAX U rasax.

Onektpuueckas uenb. Cuiia  Toka.  DJIEKTPUUYECKOE  HaIpsDKEHUE.
ComnpoTtuBieHrne NPOBOJAHUKA. YJIEIbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
o yyactka nenu. [locnmemoBarenbHOE€ UM MApajsieIbHOE  COCIUHEHHE
MIPOBOTHUKOB.

PaGota ¥ MOIIHOCTH 3JEKTpUUECKOTO ToKa. 3akoH Jlxoyns—Jlenia.
DneKkTpuyecKue ey U NOTpeOUTeIn EKTPUIecKor sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocrositHHbIE ~ MarHuThel.  B3anMMOIEMCTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarautHoe noJie 3eMJIM U €r0 3Ha4€HUe IS KU3HU Ha 3eMile.
Omeir  Opcrega. MarHutHOoe 1ToJe  3JIEKTpUYECKOro Toka. lIpumeHneHwue
AJIEKTPOMArHUTOB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DNeKTpoJBUTaTENb MOCTOSIHHOTO TOKa. lcmosib3oBaHWE 3IEKTPOABUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmneiTel @apajnes. SBneHue aneKTpoMarHuTHOW uHAyKuuu. [IpaBuiio JleHna.
DIIEKTpOTEeHEPaATOP. Cnoco6b1 MOy YEHUS AIEKTPUUECKOU DHEPTUH.
DNEeKTPOCTAHIIMK Ha BO30OHOBIISIEMbBIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa poia 3JEeKTPUYECKUX 3apsI0B U B3aUMOJCHCTBHUE 3apsKEHHBIX TEI.
YCTpOUCTBO U JIEWCTBUE AIEKTPOCKOA.
DIIEKTPOCTATUYECKAsT MHIYKIUA.
3aKOH COXpAaHEHU A JICKTPUUECKUX 3apsI0B.
[IpOBOHUKY U TUDIIEKTPUKHU.
MoienupoBaHue CUIIOBBIX JIMHUHM AJEKTPUUYECKOTO MOJIS.
M cTOYHUKY MOCTOSHHOTO TOKA.
JIeicTBUS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUN TOK B JKHIKOCTH.

. 'a30BBIU pa3psia.

. I3MepeHue cuibl ToKka aMIepMETPOM.
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. I3MepeHne 3eKTpuIeCcKOro HanpsKEeHNU sl BOJIbTMETPOM.

. Peocrar u MarasuH CONpOTUBICHUN.

. BzaumoencrBue NoCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JCIECHUS MMOJTOCOB MAarHUTA.
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHue MarHUTHBIX TOJIEN TTOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarautHoe nose Toka. DIeKTPOMarHur.

. JleucTBrE MAarHMTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

. DNeKTpoABUraTeIb MOCTOSHHOTO TOKA.

. UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

. OneiTel @apages.

. 3aBUCUMOCTb HAMNpaBICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHMS.

. DNEKTpOTreHepaTop MOCTOSHHOI'O TOKA.

Jlabopamopmuwvie padbomel u onvimol.

1.

o v kAW

10.
11.

12.

13.

14.

15.

16.

OnpiThl 1O HAOMIOJAEHUIO SIEKTPU3ALMM TeN UHAYKUUEH U [OpH
CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUSI SJIEKTPUYECKOTO TOJISI HAa MPOBOJHHUKUA U
JUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI IJIEKTPUUECKOMN LIENU MOCTOSSHHOTO TOKA.
H3mepeHue u peryaupoBaHuEe CUIIbI TOKA.

W3mepeHue u peryanpoBaHue HalpsHKEHUS.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA, MIYIIETO Ye€pe3 pPE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJAHMKA OT €ro JUIMHBI, IJIOMIAAN TMOMEPEYHOIO
CEUEeHUs U MaTepuaa.

[IpoBepka TpaBuia CIOXEHUS HANPSHKEHUW TPU  IMOCIEA0BATEIBHOM
COEIMHEHUU JBYX PE3UCTOPOB.

[IpoBepka mpaBuia Juisi CHJIbl TOKa IPU MapajIeIbHOM COEAUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboThl AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.
OmnpeneneHne MOILIHOCTH BJEKTPUYECKOTO TOKA, BbIACIAEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJIYUIETO 4Yepe3 JIaMIIOYKy, OT
HalpsHKCHUs HA HEW.

Onpenenenune KIIJ[ narpeBarers.

HccnenoBanrne MarHUTHOTO B3aUMOAEHCTBUSI TTOCTOSIHHBIX MAarHUTOB.
W3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX ~ MarHUTOB  TPU  UX
00beAMHEHUH U pa3/IeJICHUU.

HccnenoBanue neidcTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHY IO CTPEJIKY.



17. ONBITHL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJIEUCTBUS
KaTylIKM C TOKOM M MAarHuTa OT CHWJbl TOKAa W HaIpaBJICHUS TOKa B
KaTylIKe.

18. I3yueHue nericTBUsl MarHUTHOTO I10JIs HA IIPOBOJAHUK C TOKOM.

19. KonctpyupoBanue u uzydueHue padboThl JIEKTPOABUTATENS.

20. U3mepenne KIIJI asexTpoaBUraTenbHOM YCTAHOBKH.

21. OnBITBl 1O HCCIEIOBAaHUIO SIBIICHUS AJIEKTPOMArHUTHOW WHAYKIIUM:
MCCIIEIOBAHME W3MEHCHUW 3HAYCHUs W HANpaBJICHUS WHIYKIHUOHHOTO

TOKA.
9 KJIIACC

Paznen 8. Mexanuveckue siBJICHHS.

Mexannueckoe JBHKeHUE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENBHOCTh MEXAHWYECKOTO JBUXKEHHS. PaBHOMEpHOE MPSIMOJUHEIHOE
newxeHue. HepaBHomepHoe npsiMonuHeitHoe nBHxkeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenne. PaBHOyckopeHHOe mpsiMosiHEHHOe nBrkeHue. CB0OOIHOE
nagenue. OnbiTel ["anunes.

PaBHOMepHOE ABMXKEHHE TIO OKpykHOCTH. [lepmoa m yactora oOpalieHusl.
JIuHelriHas u yriioBas CKOpocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[IepBriii 3akoH Hprotona. Bropoii 3akon Herotona. Tperunii 3akoH HeroToHa.
[IpuHIIMIT CyTIEpHO3ULIUY CHUJL.

Cuita ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: CUIa TPEHUS CKOJIbXKEHUS, CUIIa
TPEHHUS IOKOSI, IPYTUE BUIBI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHs. Y CKOPEHHE CBOOOJHOTO
nageHus. /[Buxenune mnnaner BOkpyr Connma. IlepBas kocMuyeckass CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecue MarepuanbHOM TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIIEHHON OChIO BpaleHus. MoMmeHT cuibl. LIeHTp TskecTu.

Nmnynbe Tena. M3menenne mmmyinbca. UMIynbc Cuiabl. 3aKOH COXPaHEHUS
MMITyJIbCa. PeakTHBHOE NBUKEHHE.

Mexanudeckass paboTa M MOIIHOCTh. PaboTra cui TsDKECTH, YHPYTOCTH,
TpeHus. CBsa3b dHEepruu U padoTsl. [loTeHuManbHast SHeprus Teja, NOJAHITOrO Hajl
MOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas sHEpTUs C:KaTOM NpykuHbl. KnHeTnueckas
sHeprusa. Teopema 0 KHHETMYECKOW 3HEPruu. 3aKOH COXPAHEHHS MEXaHHMYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HaGmiomeHne MexaHMYECKOTro JIBUKCHHS Tela OTHOCHUTEIIBHO Pa3HBIX TEI

oTcuéra.
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9.

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

CpaBHeHHME TyTeld W TPaeKTOPHUIl ABUKEHHUS OJHOTO W TOTO K€ Teia
OTHOCHUTEIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHne CKOPOCTU U Y CKOPEHUS TPSMOJIMHENHOTO JIBUKECHUSL.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnionenue nBuxeHus Tena no OKpyKHOCTH.

Habntonenrne MexaHU4eCKHUX SABJICHUHM, TIPOUCXOSIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBH)KCHHH
OTHOCUTENILHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS Te€la OT MAacChl Tela W JCHCTBYIONIEH HAa HEro
CHUJIBL.

HaGnronenue paBeHcTBa CHII PU B3aUMOJICHCTBUU TeJ.

M3MeneHnue Beca Tena npu yCKOPEHHOM JABUKECHUU.

Ilepenaya nmiryabca Npyu B3aUMOJAECUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUU TPU B3aUMOJCHCTBHUH TEII.

CoxpaHeHHe UMITYJIbCA IPU HEYNIPYTOM B3aMMOJEH CTBUU.

CoxpaHeHue UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUU.
HabntoneHnre peakTHBHOTO JABUKEHUS.

CoxpaHeHHEe MEXaHUYECKOM SHEPTUU MTPU CBOOOTHOM A ICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTrUU MPU JBUKEHUU Tella Mo JeHCTBUEM
Py KUHBI.

Jlabopamopmuwvie padbomul u onvimol.

1.

KoncTpynpoBanue Tpakta i pa3roHa M JalbHEHIIEr0 paBHOMEPHOTO
JBUKEHUS TIApUKA UITH TEISKKH.

Onpenenenue cpegHel CKOPOCTH CKOJBXKEHHUS OpycKa WM JBUKEHUS
IIapuKa 1Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHne yCKOpPEHHUS Tella MPU PAaBHOYCKOPEHHOM JBMIKEHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrue 3aBHCUMOCTH ITyTH OT BPEMEHHU IMPU PaBHOYCKOPEHHOM
JBHMKEHUH 0€3 Ha4aJIbHOH CKOPOCTH.

[TpoBepka THUMOTE3bl: €CIAW TPU PABHOYCKOPEHHOM IBIKEHUU 03
HAYaJIbHOM CKOPOCTH MYTH OTHOCSATCS KakK psJA HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI  TPEHUSI CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHMSI.

Omnpenenenne kKodhPuImeHTa TPEHUs CKOTbKEHUS.

OmnpeneneHue XECTKOCTH MPYKUHBI.

OmnpeneneHue pabOThl CHIIBI TPEHUS MPU PaBHOMEPHOM JBH)KCHHH Teia
110 TOPU30HTATBLHOU MTOBEPXHOCTH.



10. Onpenenienue  pabOThl  CHJIBI  YOPYTOCTH TNpH  TOABEME Tpy3a C
HCIOJIb30BaHUEM HEITOIBHKHOTO U IOJABHKHOTO OJIOKOB.

11. I3y4yeHue 3akoHa COXPaHECHUS SHEPTUU.

Pa3znen 9. Mexanuuyeckue K0j1e0aHUS U BOJIHbI.

KonebarensHoe npuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOaHWM: TTePHOI,
4acToTa, aMIUIATyAa. MareMaTuyecKul U NpyKUHHBIM MasTHUKU. [IpeBpamienne
SHEPTUH MPHU K0JIEOATETHLHOM JIBHKCHUU.

3aryxawmue  KoJeOaHus. BeiHyneHHbie  KoJieOaHuUs. Pe3onanc.
Mexanndeckre BoJHbL. (CBOWCTBA MeXaHMYeCKUMX BOJH. IIpojionbHbIe H
MonepeyHbie  BOJIHBL. JlIMHA BOJIHBI W CKOPOCTh €€ pacnpoCTpaHCHUS.
MexaHnyeckue BOJHBI B TBEPAOM TEJIE, CEUICMUYECKHE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbIcOTa TOHA. OTpaxenwe 3Byka. MHOpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koieOaHMi Tel IOJ OEWCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
HaGntonenre BoIHYXAECHHBIX KOJICOaHUN U pe30HaHca.
Pacnpoctpanenue npo0JbHBIX U MOMEPEUYHBIX BOJIH (HA MOJEIH).
HaGmronenre 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AxycTHueckuil pe3oHaHC.
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./Iaﬁopamopuble padbomwvt u onvimel.
1. OmpeneneHrve YacTOThl M TepuojJia KoJiecOaHHWH MaTeMaTUYECKOTO
MasITHUKA.
2. OnmpezneneHue 4aCTOTHI M IEpUOJ1a KOJIeOaHUM MPYKMHHOTO MasiTHUKA.
3. HccnemoBanne 3aBUCMMOCTH TIepHoIa KoJICOAHHM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VlccnenmoBaHue 3aBUCUMOCTH TMepUOa KoJeOaHU MPYXKUHHOTO MasiTHUKA
OT Macchl Irpy3a.
5. IIpoBepka He3aBHUCUMOCTU Tiepuoja KoyieOaHWil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl rpys3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  MepHoAa  KoJieOaHHit
NPy KUHHOTO MasTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.
7. W3mepenune yckopeHusi CBOOOIHOTO MMaICHHUSI.
Pa3zgen 10. DiiekTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIC BOJIHBI.
DNeKTPOMAarHUTHOE  ToJie.  DJEKTpOMarHuTHele  BOJIHBL.  CBOMCTBa
AIEKTPOMArHuTHhIX BoJIH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Vcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.



DnekTpoMarHuTHas npupopa ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopmuwvie padbomul u onvimol.

1. M3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOHWIBHOTO

TenedoHa.

Paszgen 11. CBeToBBIC AIBJICHHUS.

JlyueBas  Mopzenb  cBera. HNcrounuku cBeTa. [IpsiMmosnHEiHOE
pacnpoctpanenue cBera. 3atMeHus CosiHua u Jlynsl. Otpaxkenue ceta. Ilnockoe
3epKajo. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenne cBera. 3akOH MOpelomieHUs cBeTa. llomHoe BHyTpeHHee
OTpaXeHue cBeTa. VICronp30BaHME TOIMHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xon mnyueid B JumH3e. OnTuueckas cucreMa (¢oToanmnapara,
MUKpOCKONla M Teneckona. ['1a3 kak omnTuyeckas cuctema. biuzopykocts u
NAIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnekTtp. OmbiTel HetoToHa. CrokeHwue
CIEKTpalbHBIX IBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpsAMoNIMHENHOE PacIpOCTPAHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenne n300pakeHHil B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTryeckuii CBETOBO/I.

Xox mydeil B coOMparoleil JuH3e.

X0 ny4yeH B pacCeuBarolIen JIMH3E.

[Tonyyenue n300paxeHH ¢ MOMOIIBIO JTHH3.
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[Mpunnun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.

10. Mognens ria3sa.

11. Pa3nosxenue 0enoro cBera B CIEKTP.

12. [Tonydenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPAXXEHUSI CBETOBOTO Jiyda OT yrja
najeHus.

2. M3ydeHue xapakTepUCTUK U300paKEHUS TPEaMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTiia IPEJIOMIICHHS] CBETOBOTO Jyda OT yria

najJeHUs Ha TPAHULIEC «BO3IYX—CTEKIION.



4. Ilonmyuenue n300paXkeHU ¢ TOMOILBIO COOUPAIONIEH JIMH3BIL.

5. Omnpenenenue (POKyCHOTO PacCTOSHUS U ONTHYECKON CHIIBI coOMparoiei
JIVH3BI.

6. ONBITHI IO Pa3I0KEHHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITH MO BOCHPUSATHIO LIBETa MPEAMETOB MPU HX HAOIIOJACHUU 4Yepes
[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmnsbiTel Pesepdopaa m mnanerapHas mojaens aroma. Moxenb aroma bopa.
Hcmyckanue u noryouieHrne ceeta atomoM. KBaHTel. JIMHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eTa- U raMmma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HykmonHas woxens aromHoro sgapa. HW3ortomsl. PaanoakTuBHBIE
npespanienus. [lepron nosypacnana aTOMHBIX SIAED.

Snepubple peakuuu. 3aKOHBI COXPAHEHUs 3apsAI0BOTO U MAacCOBOrO YHCEIN.
DOHeprusi CBsI3M aTOMHBIX sAnep. CBs3b MacChl U 3HEpPruu. Peakuwu cuHTE3a H
nenenud saep. Mcrounnku sueprun CoJiHIa U 3BE3N.

Snepnas sHepreTvka. JleMcTBUS paaMOAKTUBHBIX HW3JYYCHUHA Ha >KUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CrHekTpbl U3yYEHHUS U MOTJIOIICHUS.

2. CnexkTpbl pa3Iu4yHbIX ra30B.

3. ChekTp BomopoAa.

4. HaOmronenue TpekoB B Kamepe BuibcoHa.

5. PaboTa cuérurka HOHM3UPYIOIIUX U3TyUYCHUH.

6. Perucrpauus uznmydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomel u onvimol.

1. HaOntoneHue CIUIOMIHBIX U IMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccrnenoBanne TpPEKOB: M3MEPEHUE SHEPTMM YacTHLbI MO TOPMO3HOMY

nytu (1o gororpadusim).

3. M3mepeHue paaroakTUBHOTO (hOoHA.

IoBTOPHUTEILHO-0000 1AM MOYJIb.

[ToBTOpUTENBHO-0000AIOIMI MOAYJIb NIPEIHA3HAUEH JIJIsl CUCTEMAaTU3alun
u  0000ImeHHs  TPEAMETHOTO  COAEpXKaHUS W  ONbITa  JEITEIbLHOCTH,
MpUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3HKH, a TAKXKE NI MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke s 00yyaroumxcs,
BBIOPABIIUX 3TOT YUCOHBIN MPEIMET.

[Ipy M3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHXKEHUE MPEIMETHBIX U
METalpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEHOBAHUS



SBJICHUM TPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHHSMHU OOBICHATH (HU3NUYECKHE
SABJICHUS, TPUMEHSAS IIOJYYCHHBbIE 3HAHUsA, pelaTh 3a4a4d, B TOM YHUCIE
Ka4ECTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO AEATENBHOCTHBIA XAPaKTEp MAHHOTO pa3/eia pearn3yeTcs
32 cuéT TOrOo, YTO OOydYaromuecs BBIMOJHAIOT 3aJaHusA, B KOTOPBIX UM
MpeIaracTcs:

HAa OCHOBE TIOJIYUYCHHBIX 3HAHUW pacrno3HaBaTh U HAYYHO OOBICHSTH
busnUeckue SIBICHUS B OKPY’Karolel MPUPOJIe U MOBCETHEBHON KU3HH,

UCIOJIb30BaTh HAYYHBIE METOJIbl UCCIIENOBaHUS (PU3UYECKUX SBJICHUH, B TOM
YHUCJIE IS IPOBEPKU TUIIOTE3 U MTOJTYUYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSACHITH HAay4YHbIE OCHOBBI HamOOJiee BaXXHBIX JOCTHUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO UCIIOJIB30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPIMH HA OCHOBE 3aKOHA MPEBPAIICHUSA U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue Qu3mku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus HAIpaBICHO

Ha JIOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbrarte nzydeHus: pu3uku Ha ypoBHE OCHOBHOTO 00111ero oO0pa3oBaHus

y oOyuatomierocsi 0ynyT copMuUpOBaHbl CIEAYIOIIME JIUYHOCTHBIC PE3yJIbTATHl B
YacTHu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
bu3nuecKkon HayKH,

- IICHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSIM POCCUICKHUX YUEHBIX -(DU3UKOB;

2) rpa:KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 00CYK/I€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTHKEHUMN
buzuky;

- OCO3HAHME BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHIMUIOB B JEATEIHLHOCTH
Y4€HOTO;

3) 3cTETHYECKOT0 BOCIIUTAHUSA:

- BOCHPUSITHE ICTETUYECKUX KauecTB (PU3NUECKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

- OCO3HAaHHUE I[EHHOCTU (U3UYECKOW HAYKM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHUM, BAKHEUIIEH COCTABJISIOLIECH
KYJIBTYPBI;

- pa3BUTHE HAy4YHOU I0003HATEIBHOCTH, MHTEpPECAa K HCCIIEN0BATEIbCKON
JIEeATEIbHOCTH;

S5) ¢opmMupoBaHuss  KYJbBTYPbl 3A0pPOBbA M  3MOLMOHAJBHOIO
0J1aromoJIyyus:

- OCO3HAaHME IIEHHOCTHM Oe30macHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH IMpaBuil O€30MacHOTO IOBEICHHUS Ha
TPAHCHOPTE, Ha JOPOrax, C 3JIEKTPUUYECKHM U TEIJIOBBIM O0OPYIOBAHHEM B
JIOMAIIIHUX YCIIOBUSIX;

- cOpMHUPOBAHHOCTh HaBbIKa pedieKchu, MpU3HAHHWE CBOEro MpaBa Ha
OImMOKY M TaKOTO e MpaBa y APYyroro 4eIOBeKa;

6) Tpy10BOI0 BOCIMTAHMS:

- aKTMBHO€ Y4YacTHM€ B PEIICHUM MPAKTHUUYECKUX 33ajad (B paMKax CEMbH,
oOpa3oBaTelibHOM  OpraHu3aluu, TOopojJa, Kpas) TEXHOJOTUYECKOW U



COIMAJILHOW HANpaBJIEHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (HU3HIECKUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdeccHil, CBI3aHHBIX C PUZUKOMN;

e 7)3KO0J0OrHYECKOr0 BOCIIUTAHUA:

e - OpHWCHTAIlMS Ha MPUMEHEHHE (PU3MUYCCKUX 3HAHUM IS pelieHus 3aaad B
00JIaCTH OKpY’KalolIel Cpeapl, IJITAaHUPOBAHUS TOCTYNKOB M OICHKH HX
BO3MOJKHBIX ITOCIIEICTBUH [T OKPYIKAIOILIEN CPEIbI;

e - OCO3HaHUE TJIOOATHLHOTO XapaKTepa KOJOTUYECKHX MpoOJIeM U TMyTed HuX

pelieHus;

e 8) ajanTanuMm K M3MEHSIOIUMCH YCJIOBHAM CONHMAJILHOM W NPHPOIHOM
cpeabl:

e - TOTpPeOHOCTH BO B3aMMOJECUCTBUM TMPU BBHINOJHEHUU UCCIEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMPaBICHHOCTH, OTKPBITOCTh OINbBITY W 3HAHUSIM
JIpYTHUX;

e - TIOBBIIIEHUWE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
JEATENbHOCTb;

e - IOTPEOHOCTH B (OPMUPOBAHUY HOBBIX 3HAHUM, B TOM 4HcClie HOPMYJIUPOBATH
UJICH, TIOHSATHUS, TUTIOTE3bl O PU3NYECKUX O0BEKTAX U SBICHUSX;

e - OCO3HaHUE JehUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTH
busuky;

e - IUJIAHUPOBAaHHE CBOErO0 PAa3BUTHUSI B MNPUOOPETEHHUU HOBBIX (UBHUECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISABISATH B3aMMOCBSA3U MPUPObI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE€ C UCMOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKAa CBOUX JEUCTBUH C Yy4ETOM BIMSHUS Ha OKPYXKAIOIIYIO Ccpenay,
BO3MO’KHBIX TNI00ATBHBIX MMOCIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTare OCBOGHHs MpoTrpaMMbl O (HU3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0yyaromierocst 0yayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIOUAIOIINE TO3HABATEIbHBIC YHHBEPCAIbHBIC YUeOHBIC JCHCTBUS,
KOMMYHUKATUBHBIC  YHHBEpCAbHbIE  y4eOHBIE  JIEHCTBHS,  PETYJISTUBHEIC
YHUBEpCAIbHBIC yUeOHbIC IEHCTBUS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jornueckue 1eiicTBUA:
e BBIABIATh W XapaKTEpPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BIEHUN);



yCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK KiacCU(UKAIIMU, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCAIIUXCS K (DU3MUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUMHHO-CIIEJCTBEHHBIE CBSI3M NPU H3YyYEHUU (U3HMUYECKUX
SBJICHUM W IPOLIECCOB, AENaTh BBIBOJbI C UCIIOIB30BAHUEM J1€yKTUBHBIX
U WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIOTE3bl O B3aUMOCBSI3SIX
(bu3nYeCKNX BEIUYHH;

CaMOCTOSITEIBHO BBIOMpATh CHOCO0 pemieHus y4eOHOM (u3nyeckon
3a7auM (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIeHUs, BbIOOp Haubosee
HOJIXO/SILEr0 ¢ y4€TOM CaMOCTOSATEIBHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbCcKue 1eCTBUA.

UCIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN MHCTPYMEHT MO3HAHNUS,
MPOBOJIUTH [0 CAMOCTOSATENBHO COCTABICHHOMY IJIaHY OMbBIT, HECIOXKHBIN
bu3nuecKkuili HKCIEPUMEHT, HEeOOJbIIOe HccIeqoBaHue (U3NIECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHHUMOCTh W JOCTOBEPHOCTH HWH(MOPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICAOBAHMS WIIH DKCIIEPUMEHTA;

CaMOCTOSITEILHO (pOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI 1O PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOICHU S, OTIBITA, UCCIEOBAHMS;

NPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIlIee pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIABUTAThH MPEANONIOKEHUS 00 UX PAa3BUTHHU B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

PaGoTa ¢ undopmanmeii:

NPUMEHSATh PAa3IMYHBIC METOJIbI, HTHCTPYMEHTBI U 3alPOCHI TIPU TTOUCKE U
orbope WHPOpPMAIMKM I JTAaHHBIX C YYETOM MPENIOKEHHON ydueOHOMH
busznueckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHOOPMAIIHIO
pa3IMYHBIX BUAOB U POPM MIPEICTABIICHUS,

CaMOCTOSITEIHO ~ BBIOMPATh ONTUMAIbHYIO (OpMY TIPEICTaBICHUS
uHQOpMAIIMK ¥ WUIFOCTPUPOBATh pellacMbie 3a7aud  HECIO0XHBIMU
cXeMaMH, JuarpaMMaMu, HHOU TpauKoil 1 UX KOMOUHAITUSMU.

KOMMYHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnme JeHCTBUA:

B XOJIe¢ O0CyXJeHusi yueOHOro Marepuaia, pe3yJbTaToOB J1a00paTOPHBIX
paboT U MPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh WJICH, HAIlCJICHHbIE Ha peIIeHHE 3a7ayd U MOJJIep>KaHHe
0J1aro>kenaTeIbHOCTH OOIIEHUS,

COMOCTABIISITh CBOM CYXACHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB
nuanora, 0OHapy>KUBaTh pa3Iudyue U CXOJICTBO MO3UIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;
nyOJIUYHO MPEJCTABIATh PE3YIbTAThl BHITOJIHEHHOTO (PM3HUECKOTO OTbITa
(9KCTIEpUMEHTa, UCCIICIOBAHMS, IPOCKTA);

NOHMMaThb M HUCIHOJIb30BaThb  NpPEUMYIECTBA  KOMAHIHOM U
WHJUBUyaJTbHOM pabOThl MpHU pEHICHUH KOHKPETHOW Quinueckoit
npoOJIeMbl;

OPUHUMATh LETM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no e€ JOCTHIKEHHUIO: paclpeAcisiTh pOoJIH, OOCYyXIaTb TMPOLECCH U
pe3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIbKHUX JIIOJIEH;
BBITOJIHATE CBOIO YacTh pabOTHI, TOCTUTasi KAUECTBEHHOTO pe3yJibTara 1o
CBOEMY HaIlpaBJICHUI0O W KOOPAMHUPYS CBOM JCHCTBUS C JpYrUMU
YJIeHaMH KOMAaH/Ibl;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaja B OOIIMHA NPOIYKT MO KPUTEPUSIM,
CaMOCTOSTENBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJACIHCTBUS.

PerJIﬂTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBI/IH

Camoopranuzanus:

BBISIBIIATh NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMIUX
JUTsl perieHus (GU3uIeCKuX 3HAHUK;

OPUEHTHPOBATHCS B  PaJVMUUYHBIX TMOAXOJAX NPUHATUS  PEIICHUMN
(VHAMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEJILHO COCTAaBISATh AITOPUTM pelleHUs] PU3NYECcKOU 3a1auul Uiu
IJiaHa HMCCIEIOBaHUSI C YUYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH TIpe/jiaracMble BapUaHThI PEIICHU;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SJMOLMOHAJIBbHBIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U MpeJJiarath MjaaH e€ U3MEHEHHUS;
OOBSACHATH MOPUYMHBI  JOCTHKEHUS  (HEAOCTHUIXKEHUS])  Ppe3yJbTaToB
NeSITebHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS
bu3MUecKoro HCCIEJOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENHCTB, HW3MEHUBIIMXCS CHUTyalllil, yCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh C€0s Ha MECTO JPYToro 4ejoBeKa B XOJ€ CIOpa WU TUCKYCCUU
Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OMMUOKY TP perieHnr GU3NIECKUX 3a7ad Uiu
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.



NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenust B 7 KJiacce npeIMeTHbIC pe3yJIbTaThl HA 6230BOM ypOBHE
JOJIKHBI OTPaXKaTh c(hOPMUPOBAHHOCTh y OOYYAIOUUXCSI YMEHUH:

UCIOJIb30BaTh  MOHSATHSA:  (PuU3MUEecCKHe W  XUMUYECKUE  SBIICHHUS,
HaONIOJIeHNEe, YKCIEPUMEHT, MOJEINb, TUIOTE3a, EIUHMIBI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BeulecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOe), MeXaHW4YeCKOe [BUIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOJCHCTBYOIIAA
cuna,  gepopmanusa  (ympyras, TUTacTHYecKas), HEBECOMOCTb,
COOOIIAOIIKECs COCY/IbI;

paznuuath siBiaeHusa (nquddy3us, TEIIOBOE ABUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBUIKEHHE, HEPaBHOMEPHOE  [JBI)KEHUE, HWHEpLUs,
B3aUMOJCIICTBHE TeJl, paBHOBECHE TBEPABIX TEN C 3aKPEIJIEHHON OChIO
BpallleHus, Iepenaya JaBJICHUS TBEPIABIMU TeEJlaMH, >KUAKOCTAMH H
razamu, arMocepHoe JaBiCHHE, IUIaBaHWE TeJ, NpeBpaIleHus
MEXaHUYECKOW DHEPTHH) IO OINUCAHWIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (HU3UUIECKOE SBJICHUE;
pacro3HaBaTh  MPOSIBIEHWE HW3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’XXaroIleM MHpEe, B TOM uuclie (U3UYECKUE SIBICHUS B MPHUPOJIE:
IpUMEphl JBUXKCHUSI C PA3IUYHBIMU CKOPOCTSIMU B JKUBOM U HEKHUBOM
npupojie, ACUCTBUE CHIIBI TPEHUS B TPUPOJEC M TEXHHUKE, BIUSHUE
aTMOoC(epHOTO JaBJIICHUSI HAa KUBOW OpraHU3M, IUIaBaHUE PbIO, pblYaru B
TeJe Yel0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7ja4y B yUeOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKN) (PU3UIECKHUX SBICHUM;
OMHCHIBATh U3YUCHHBIC CBOMCTBA Tell U (PU3UUECKUE SBICHUSI, UCTIOIB3YS
dbusnueckue BeaUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YOPYTOCTH, CUJIa TSIKECTH, BEC
Tena, Cuila TpeHus, JaBieHue (TBEPIOro Tena, KHUIKOCTH, Tasza),
BBITAIKUBAIOIIAs] CUJIa, MEXaHW4YecKkas paboTa, MOIIHOCTh, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KOA(POUIMEHT TO0JIE3HOTO JEUCTBUS MEXaHU3MOB,
KMHETHUYECKasi U TMOTEHUUANbHAS JHEpPrus), NpU ONUCAHUU MPaBUIBHO
TpakToBaThb  (U3MYECKUM  CMBICT  HMCIHOJIb3YyEMBIX  BEJIMYUH, HX
0003HauUeHHUSI M €AMHUIBI (PU3NUECKUX BEIWYUH, HAXOJIUThb (OPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BEIUYMHAMH,
CTPOUTH rpaUKu U3YUCHHBIX 3aBUCUMOCTEH (PH3UUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SBICHUS W TPOIIECCHI,
WCIIOJIb3Yysl MpaBUJia CIOXKEHUs CUI (BIOJb OJHOM mpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBecUs pblyara (0J0Kka),



«30JI0TO€ TIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
DPHEPTUM, TPU OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTeMaTUYE€CKOE BHIPAKEHUE;

OOBACHITH (PU3UUECKUE SIBJICHHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE€ CHUTyallMi MPAKTUKOOPHUEHTUPOBAHHOTO XapakrTepa:
BBISIBJIITh HPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OObsicHeHHe u3 1-2
JIOTUYECKHUX IIaroB C OMOpoil Ha 1—2 M3yYEeHHBIX CBOWCTBA (YU3UYECKUX
SBJICHUM, (PU3NYIECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7auyd B 1—2 JEWCTBUA, HCHOJIb3YyS 3aKOHBI U
dbopmyIbl, CBs3BIBaIONIME (PU3UUYECKUE BEIWYMHBI: Ha OCHOBE aHajau3a
YCJIOBHS 3aJlayy 3alKChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3nUecKue
BEJIUYUHBI B (OPMYJIBI U TPOBOAUTH PACUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMbIE JJI PELICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BEJIMYUHBI,

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpU TMOMOIIU
(GU3MYECKUX METOJIOB, B OMMCAHUU HCCIIEI0BAHUS BBIIEISATh IPOBEPSIEMOE
npeanojioxkenue  (rumoTesy),  paszauyaTbh U HUHTEPHPETHUPOBATH
MOJIyUYECHHBI pe3yJIbTaT, HaXxOAUTh OUIMOKH B XOJ€ OMbITa, JEIaTh
BBIBO/IBI 110 €T0 PE3yJbTaTaMm;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3nueckux CBOICTB TeN: bopmMyIHpoBaThH IIPOBEpSIEMBIE
MPEANOJIOKEHUS, COOMpPaATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pY10BaHMUS,
3aMKUChIBATh X0/ OMbITa U (HOPMYITUPOBATH BHIBOBI,

BBINIOJIHATh TPSAMbIE H3MEPEHHSI PACCTOSHUS, BPEMEHHM, MacChl TeIa,
00bEéMa, CWJIBI M TEMIIEPATYpPhl C HCIOJIB30BAHUEM aHAJIOTOBBIX U
u(GpOBBIX TPHUOOPOB, 3aMUCHIBATh TOKa3aHWs MPUOOPOB C YUIETOM
3aJJaHHON a0COTIOTHOM MOTPEIIHOCTU U3MEPEHUIA,

MIPOBOJIMTH UCCIEAOBAHUE 3aBUCUMOCTH OJJHOU (PU3MYECKON BEITUYUHBI OT
JIPYrod ¢ HCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JBMXKYLIETOCS Tela OT BPEMEHMU [IBHXKECHUS TeJa, CHIIbI
TPEHUS CKOJILKEHHS OT Beca Tejla, KauecTBa 00padOTKU MOBEPXHOCTEN Ten
Y HE3aBMCHUMOCTHU CUJIbI TPEHUS OT IIOLIAAN CONPUKOCHOBEHHUS TEJl, CUIIbI
YOPYTOCTU OT YIJWHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BhEMa
MOrpy>KEHHON YacTU Tejia U OT TUIOTHOCTH XHUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJia, OT IITIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJIO, YCIOBHIA
MJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS phluara U OJIOKOB), y4acTBOBAaTh B
IJIAaHUPOBAaHUU Y4YEOHOTO HCCIEAOBaHUSA, COOHMpaTh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUS, CleAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE



NPEUIOKECHHBIX Ta0JNUIl U TpaduKOB, JETaTh BBIBOIBI MO pe3yJbTaTaM
UCCIIETOBAHUS;

POBOJUTh KOCBEHHBIC HM3MEpPEHHS (U3HUYCCKHX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CUJAa TPEHHUS CKOJBKCHHUS,
JaBIGHWE  BO3[yXa, BHITAJKMUBAIONIasg  CHJa, JCHCTByMomas  Ha
HOTPYXEHHOE B JKUIKOCTh TEJO0, KO3(P(PUIMEHT mMone3Horo aencTBus
NMPOCTHIX MEXaHWU3MOB), CJCAys TMPEIIOKCHHON WHCTPYKIMHM: TIPH
BBIMIOJTHEHUU W3MEPEHUH COOMpaTh JKCICPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATh 3HAUCHHUE UCKOMOW BEJTUYHHBL,

coO01aTh MpaBuiia TEXHUKU 0€30MacHOCTH P paboTe ¢ 1abopaTopHbIM
000pyA0BaHUEM;

yKa3bIBaTh MPUHIUIEI NEHCTBHSI MPUOOPOB W TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AUHAMOMETP, COOOIAIONINECS COCYIbl, OapoMerp,
phIuar, MOJABUKHBIA U HETTOABHUKHBIA 00K, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBI JACHCTBUS HW3YYCHHBIX MNPUOOPOB W
TEXHHYECKUX YCTPOICTB C OMOpPOM HA WX OMUCaHus (B TOM YHUCIE:
NOJAIIUITHUKA, YCTPOWCTBO BOJOMPOBOJAA, THIPABIUYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBAaX (PM3UYECKUX SIBICHUU M HEOOXOIUMBbIE (U3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMepbl  (HAXOoAWTh  HWHOpMAIMIO O  OpUMEpax)
MPAKTUYECKOTO HCIIOIB30BaHUS (PU3NYECKUX 3HAHWH B IOBCETHEBHOU
XKU3HU I oOecrieueHus: 0€30MacHOCTH pU 0OpallleHuH ¢ TpubopamMu U
TEXHHYECKUMHU YCTPONCTBAMHU, COXpPaHEHHUS 3J0POBBbS U COOIIONCHUSA
HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KAIOIIEH CPeJIe;

OCYHIECTBIIATh OTOOpP HWCTOYHUKOB uH(popmamuu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIHNXCS
3HAaHWUW W TYTEM CPaBHCHUS PA3JIUYHBIX HMCTOYHHKOB BBIICIATH
uH(POpPMAIMIO, KOTOpas SBISCTCS MPOTHBOPEYMBON WU MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITIOJHEHUU YYCOHBIX 3aJlaHUN HAYIHO-TIOMYJISIPHYIO
auTeparypy  (U3MUEcKoro  CoAep)KaHWsA, CIPaBOYHBIE  MaTepHAabI,
pecypcol cetu MIHTEpHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEM bI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHCHMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(POpPMAIUH (PU3NIECKOTO COJCPKaHUs, B TOM
qyciie MyOJMYHO JienaTh KpPaTKUE COOOIIEHHs] O Pe3ysbTaTax MPOEKTOB
WK y4eOHBIX WCCIENOBAaHUM, MPU OSTOM TPaMOTHO HCIOJIB30BaTh



U3YUYCHHBIH TMOHATUMHBIA anmapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYTUIEHUE NIPE3CHTALINEH;

IpU BBIIOJHEHUH YYEOHBIX NMPOEKTOB W HCCIENOBAHMM pacrpenesnsiTh
00s3aHHOCTH B TpYMNIE€ B COOTBETCTBUM C IOCTaBJIECHHBIMHU 33Ja4yaMH,
CIIEIUTHh 3a BBIIOJIHEHUEM IUIaHA JEWCTBUM, aJEKBAaTHO OLICHUBAaTh
COOCTBEHHBI  BKJaJA B  JEATEIBHOCTb  IPYIIbI,  BBICTPAaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLUX.

K xoniy o0yuenus B 8 kJiacce nmpeMeTHbIC PE3yIbTaThl Ha 6230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YUaIOIIUXCS YMEHHH:

UCIIOJIb30BATh MOHSITHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JTBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTATIIUYECKHUE U
amMop(HBIC Tejla, HACBHIIEHHBI ¥ HEHACHIIEHHBIA Map, BIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHsS OHHEPTHsi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 2JEKTPUUECKUN 3apsifl, JIEKTPUUECKOE TOJIe, MPOBOTHUKHI
U JUDJIEKTPUKH, TOCTOSTHHBIN AJIEKTPUUECKUN TOK, MArHUTHOE TOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacHIMpEeHHEe U CKaTue, TeIuionepenaya,
TEIMJIOBOE PABHOBECHE, CMAuMBaHUE, KANWUISAPHbBIE SIBICHUS, HCIapeHUE,
KOHJIEHCAllMsl, IJIaBJIIEHHE, KpHUCcTauiu3auus (OTBEpAEBaHUE), KHUIICHUE,
TerIonepenaya (TErIONMPOBOIHOCT, KOHBEKITHS, U3JIy4eHHe),
AIEKTPU3AIMS TeJ, B3aUMOJEHCTBUE 3aps0B, NEUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAsE UHAYKIWSA)
0 OINWCAaHUIO HX XAapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIbITOB,
JEMOHCTPUPYIOUIUX TAHHOE (PU3HUECKOE SIBIICHUE;

pacrmo3HaBaTh TNPOSBICHUE HM3YYCHHBIX (PU3NYECKUX  SBICHUN B
OKpY’KaloleM Mupe, B TOM 4Yucie (U3NYECKHE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSIKCHHE W KalWUISpHBIE SIBIEHUS B TMPUPOJE,
KpUCTaulbl B Tipupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa30BaHKE POCH], TyMaHa, UHEsI, CHEra, DICKTPUUECKHUE
SBJICHUSI B aTMocdepe, IJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuid, JApeld MOJIOCOB, POJb MAarHUTHOTO MOJS IJiS KU3HU Ha
3emiie, MONSIPHOE CUSHUE, MIPU ITOM MEPEBOUTH MPAKTUUECKYIO 3a/1auy B
y4eOHY10, BBIICNSTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (UIMUECKUX
SIBIICHU;

OMHCHIBATh U3YUCHHBIC CBOMCTBA TEN U (PU3NUYECKHUE SBICHUS, UCIIOIB3YS
dbusznueckue BEIUYUHBI (TeMIepaTypa, BHyTPEHHSSI SHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJeJdbHas TEIUIOEMKOCTh BEIECTBa, YJelbHas TeIioTa
MJIaBJICHUSA, YJeNbHas TeIioTa MapooOpa3oBaHusl, YJeldbHAs TeEIIoTa
CrOpaHusi TOIUIMBa, KOA(QQPUIMEHT TMOJE3HOr0 JACHCTBUS TEII0BOM



MAIlIMHbI, OTHOCHUTEJIbHAS BIIQXKHOCTb BO3AyXa, JJICKTPUYECKHUU 3aps,
CUJIa TOKa, DJEKTPUYECKOE HANPSIKEHUE, CONMPOTUBIIEHHE ITPOBOJIHUKA,
yAeNbHOE  CONpPOTHBJIEHHE  BelecTBa, paboTa W MOILHOCTb
ANEKTPUYECKOr0  TOKAa), TNPH  OMUCAHUM MPABWIBHO  TPaKTOBATh
bu3MUeCKUil CMBICT HCIOJIb3YyEeMbIX BEIWYMH, 0003HAUECHUS U €IUHUIIBI
bu3NUecKUX BEIUYMH, HAXOAUTh (QOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
bU3MUECKYyI0 BEJIMYMHY C JPYTUMU BEJIWYUHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHE SBICHHUS U TMPOIIECCHI,
HCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI MOJEKYJISPHO-KUHETUYECKOU TEOpUU
CTPOCHHUSI BEIECTBA, MPUHIUII CYNEPIIO3UIUU MOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHusd 3apsiaa, 3akoH OMma JJisl ydacTKa LenH, 3aKOH
JIxoyms—JleHna, 3akOH COXpaHEHHUs DHEPIUM, [pPU OTOM  J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3aMKCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKECHHUE;

OOBACHATH (PU3MUECKUE MPOLECChl W CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyalui MPaKTUKOOPUEHTUPOBAHHOIO XAPAKTEpA: BBIABIATH
NPUYUHHOCIEICTBEHHBIC CBS3HM, CTPOUTH OOBsICHEHUE U3 |1 —2 JOTHYECKUX
mIaroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBAa (U3MUYECKHUX SIBJICHUM,
(bu3MUEeCKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3amadyu B 2—3 JEWCTBUSA, HWCHOJIb3Yys 3aKOHBI U
dbopmyIibl, CBS3BIBaIOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHaiu3a
YCIOBHS 33Ja4yd 3alMChIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX IS pElIeHus 3a7adyd, BbIOMpaTh 3aKOHBI U (QOpPMYIIbI,
HEOOXOoauMBbIE ISl €€ pEelIeHUs, MPOBOAUTh PAc4y€Thl W CpPaBHUBATh
MOJIYYEeHHOE 3HaYeHue (PU3NUECKON BEIIMUYMHBI C U3BECTHBIMU JIaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIU
bU3NMUECKUX METOJI0B, HCIIOJb3Ysl OMHCAHUE HCCIEIOBAHUS, BBIICISIThH
MPOBEPSEMOE  MPEAIOJI0KEHUE, OLECHUBATh NPABUIBHOCTh TMOPSAKA
IIPOBEAECHUS UCCIEI0BAHUSA, JI€JIATh BBIBOJIBL;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3MUeCcKUX CBOMCTB TeN (KaMWJUISPHbIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00b&Ma, TeMIlepaTyphl, CKOPOCTU MPOLIecca OCTHIBAHUS U
HarpeBaHusd TpPU M3JIYYCHHH OT I[BeTa H3JIydaromler (moriomaroiiei)
MMOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTU U
IUIOMIAAN €€ TIOBEPXHOCTH, OJJEKTPU3alus TEJI U B3aUMOJECUCTBHUE
DJIEKTPUUYECKUX  3apsANOB, B3aUMOJCHCTBUE TNOCTOSHHBIX MArHUTOB,
BU3yaJu3allds MArHUTHBIX TIOJEHW MOCTOSIHHBIX MAarHuTOB, JCHCTBUA
MAarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA,



CBOMCTBA DJICKTPOJBUTATENSI TOCTOSHHOTO TOKa): (opMyIupoBaTh
pOBEpPSIEMbIE MPEANOI0KEHHUS, COOUPaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py0BaHMs, OMUCHIBATH XOJI OMbITa U (HOPMYJIUPOBATH BHIBOIbL;
BBIMIOJIHATh ~ MPSAMBIE  U3MEPEHUST  TeMIepaTypbl,  OTHOCUTEIbHOUN
BJIQKHOCTU BO3/lyXa, CHJIbl TOKa, HANPSKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JIaTYUKOB (U3MYECKUX BEIMYHH, CPaBHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3a/1aHHOM aOCOMIOTHOM MOTPENTHOCTH;
MIPOBOJIMTH UCCIEAOBAHUE 3aBUCUMOCTH OJJHOU (PU3UUECKON BEIUYUHBI OT
JIpYyrod C  HUCIOJB30BAHUEM MPSIMBIX U3MEPEHUH  (3aBHCHUMOCTh
COMPOTHUBIICHUS] TPOBOJAHUKA OT €ro JJIMHBI, TUIOMIATU MOMNEPEYHOTO
CEUCHUS U YJIETbHOTO COMPOTUBIICHUS BEIIECTBA MIPOBOIHUKA, CHIIBI TOKA,
UOYyIIer0o 4epe3 MPOBOJAHHUK, OT HANpsSOKEHUS Ha  MPOBOJIHUKE,
UCCIIEIOBAaHUE TOCIEIOBATEIbHOTO M MapajuieIbHOTO  COEMHEHUI
MPOBOJHUKOB): IJIAHUPOBATH HCCIEIOBAaHUE, COOMpATh YCTAHOBKY H
BBIMIOJIHATh U3MEPEHUs, Clienys MPEeIIOKEHHOMY IJIaHy, (PUKCHUPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBUCHUMOCTH B BHUAE TaOnui W TpaduKoB,
JIeNIaTh BBIBOJIBI MO Pe3yJIbTaTaM MCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MepeHus (u3nMveckux BeNuuuH (yIeiabHas
TEIUIOEMKOCTh ~ BEILIECTBA, COINPOTHUBJIIEHUE MPOBOJHUKA, paboTa W
MOIIHOCTh 3JEKTPUUECKOTO TOKA): IUIAHUPOBATh M3MEPEHHUs, COOUpAThH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEII0KEeHHONW MHCTPYKIUU, U
BBIUHCIISITh 3HAUEHUE BEJTUYUHBI;

coOJ01aTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

XapaKTepu30BaTh MPUHLHUNBI JACHCTBUS U3YYEHHBIX NPUOOPOB W
TEXHHUYECKHX YCTPOMCTB C OMOpPOM HA WX OMUCaHUsA (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUSI IOMOB, THUTPOMETp, IapoBas TypOWHa, ammepMmerp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUHU, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPHI, HArpeBaTEIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKHUE
NpPEAOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOABUTATENh MOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (M3UYECKUX SIBICHUM W HEOOXOIUMBIE
busnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPONCTBA M M3MEPUTEIbHBIC
npuboOpbl O CXeMaM M CXEMAaTHYHBIM PUCYHKaM  (GKUIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKON, PEOCTaT), COCTABISATH CXEMBbI AJIEKTPUYECKUX
Leneil ¢ MmocnenoBaTeabHbIM U MapalIeIbHbIM COCIUHEHHEM 3JIEMEHTOB,
pa3nuyas ycIOBHbIE 0003HAYEHHUS 3JIEMEHTOB 3JIEKTPUUECKUX 1ETel;



NPUBOAUTL  MpuUMeEpbl  (HAaXoAWTh HWHPOpMAIMIO O  MOpUMeEpax)
MPaKTUYECKOTO HCTOJIb30BaHUs (U3NYECKUX 3HAHUU B TTOBCEIHEBHOU
XKU3HU Uil o0ecrieyeHus: 6€30MacHOCTH MpU 00pallleHuu ¢ NpubopaMu U
TEXHUYECKUMHU yCTPONUCTBAMH, COXPAHEHUsSI 3JI0POBbS M COOJIIOJACHUS
HOPM KOJOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH cpelie;

OCYILIECTBIATh TMOUCK HHPopManuu (U3MUYECKOTO COACpPKAHUS B
NuTepHere, Ha OCHOBE UWMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS
JOTIOJITHUTENIBHBIX ~ MCTOYHHKOB  BBIICNATh HMH(OpMaNui, KOoTopas
SBIISIETCS] TPOTUBOPEUYUBOM HIIK MOKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy  (QU3MUECKOTO  COJCp)KaHMs, CIPABOYHBIE MaTepHUaibl,
pecypcbl cetn MHTepHeT, BlaaeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTb COOCTBEHHBIE MHCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHS,
0600mas uHGOPMAIIMIO M3 HECKOJbKHX HCTOYHUKOB (PHU3UYECKOTO
COZIepXaHUsS, B TOM 4YHUCJIE€ NyOJMYHO TMPEACTABIATh pPE3YyJIbTaThl
MIPOEKTHOM WJIM UCCIENOBATENIbCKOU JEATEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIB30BAaTh M3YYCHHBIM TOHATUMHBIA  ammapar Kypca (Qusukw,
COMPOBOXKATh BBICTYIUJICHUE MTPE3EHTAIIUCH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W HCCIENOBaHUN (PuU3NUECKUX
MPOIIECCOB pacHpenessiTh OO0SA3aHHOCTU B TPYyNIe B COOTBETCTBUH C
MOCTaBJIECHHBIMU 3aJja4aMU, CIEAUTh 3a BBIMOJHEHHEM IIJIaHA JEUCTBUMI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHUBaTh COOCTBEHHBIM BKJIaa B
NEeSATENbHOCTh IPYMIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISI TOTOBHOCTD pa3pemiarb KOHPIUKTHL.

K koHIy oOyueHus B 9 kJiacce npeMETHBIE PE3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Yy 00YUaAIOIIUXCS YMEHH:

WCIIONIb30BaTh MOHSTHSA: CHUCTEMa OTCU€Ta, MaTepualibHasg TOYKa,
TPAeKTOPUs, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKCHUS, IeopMarius
(ynpyras, nacTU4YecKas), TPEHHE, LEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TAKECTH, aOCOTIOTHO TBEPIOE TEIO,
HEHTpP TSXKECTU TBEPAOrO Tella, paBHOBECHE, MEXaHUUYECKUE KoJieOaHus U
BOJIHBI, 3BYK, MH(QPa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTb,
CIEKTPHI UCIYCKaHUS U TOTJIOIICHUs, albda, 0eTa- U raMma-u3IydeHus,
M30TOIbI, A/1€pHAsi SHEPTETUKA,

paznuyaTh SBJICHHUS (paBHOMEPHOE M HEpaBHOMEPHOE NPSIMOJUHEWHOE
JBIDKEHHE, PABHOYCKOPEHHOE MPSMOJUHEHHOE JBUXKEHUE, CBOOOTHOE
MaJiCHUE TEJl, PABHOMEPHOE JBWKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBHE



TeJ, PEaKTHUBHOE JIBM)KCHHUE, K0JieOaTeNbHOE JABMIKEHHE (3aTyXarolue U
BBIHY)KJICHHBIC KOJeOaHUs), PE30HAHC, BOJIHOBOE JBIKEHHUE, OTPaKCHHE
3ByKa, MPSIMOJMHEMHOE pPACHpOCTPAHEHUE, OTPAKEHUE U MPEIoMIICHUE
CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3NIOKEHHUE OEIoro CBeTa B
CIEKTp U CJIOKEHHE CIEKTpPaJbHbIX IIBETOB, JUCIEpPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3BHHMKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3ITYYEHUS) TI0 ONMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIEHWE HW3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpyXaromieM Mupe (B ToM uucie (U3UYECKHE SBICHUS B TMPUPOJE:
MPUWINBKI U OTJIUBBI, JIBHKEHUE TIaHeT COMTHEYHON CUCTEMBbI, PEaKTUBHOE
JNBIKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSCEHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 03XO0, I[BETa T,
ONTHUYECKUE SBICHUS B MNPHUPOJE, OMOJIOTHYECKOE ACHCTBHE BUIUMOTO,
yAbTPaUONETOBOTO M PEHTTEHOBCKOTO H3IIYYEHUM, €CTeCTBEHHbIN
PaAMOAaKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, PAIAOAKTUBHOE H3ITyYCHHE
OPUPOIHBIX MHHEpAIOB, JCHCTBHE PATUOAKTUBHBIX W3IYyYEHUN Ha
OpraHu3M 4YeJOBEeKa), MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKH) (U3UICCKUX
SIBIICHUM,

ONMUCHIBaTh U3YUECHHBIE CBOMCTBA Tell U (PU3NUYECKUE SIBICHUS, HCIOJb3Ys
bu3nueckue BENUYMHBI (CpEeNHsIi U MIHOBEHHAass CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JBUXEHHUH, YCKOpPEHHUE, TNepeMelleHue, MyTh, YIrJioBas
CKOPOCTh, CWJIa TPEHWs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOpPEHUE
CBOOOAHOTO TAJCHHs, BeC Tella, HMITYJIbC TeJa, HWMIIYJIbC CHIIBIL,
MexaHu4yeckasi pabdoTa W MOINHOCTb, IOTEHIMAbHAS JHEPTHUS Tea,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3EMIIH, MOTEHIIMAIbHAS DHEPTHS CKATOU
NPYXUHBI, KUHETHUYECKAash DSHEPrus, TIOJHAasg MEXaHUuecKas DHEprus,
NEepuo/ U 4acToTa KojaebaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNib MPEIOMIICHUS CPEbl), MPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (U3UYECKUNA CMBICT UCIHOJIb3YEMbIX BEJIUYUH,
0003HauUeHHUSI M E€AUHUIBI (U3MUECKUX BEIUYUH, HAXOJIUTHb (OPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTMMHU BEIUYMHAMU,
CTPOUTH rpaUKu U3YUCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEJIMYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHS M TIPOIIECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHEHUsS SHEPrUU, 3aKOH BCEMHUPHOTO TATOTCHHS,
OPUHIUIT CYNEPIIO3UIMU CUJI, TMPUHIMI OTHOCUTEeNbHOCTH [ ammes,
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHS] UMIIYJIbCAa, 3aKOHBI OTPAXCHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCCOBOTO UHCET



IpU SACPHBIX PEaKUUsIX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aMKCBhIBATh €0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE MPOIECChl U CBOMCTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
MPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHUE U3 2—3 JTOTUYECKUX
miaroB ¢ OMopoil Ha 2—3 H3yUYEHHBIX CBOMCTBA (U3UYECKUX SIBIICHUU,
bU3HUECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7auyd  (OMUparoluecs Ha CcUCTeMy U3 2—3
ypaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIIUE (PU3MUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBHUS 33Ja4d 3alUChIBaTh KpaTKOE
YCJIOBHUE, BBISBIATH HENOCTAIONINE WU U30BITOYHBIC JAaHHBIE, BHIOUPATh
3aKOHBI ¥ (OPMYJIb, HEOOXOIUMBIE ISl PEIICHUs], TPOBOJIUTh PACUETHI U
OLICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HaueHus (Quznueckoit
BEJIUYUHBI;

pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpU TMOMOIIU
(GU3MUECKUX METOJO0B, HUCIOJIb3Yys OINHCAHUE HCCIEHOBAHUS, BBIIEISAThH
poBEpsieMOE  NPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
NPOBEACHUS  UCCIEAOBaHUA, JelaTb  BBIBOJAbL, HHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOICHUN U OTIBITOB,

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3HYECKUX SIBICHUU WU
bu3nueckux CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HprloToHa, 3akoHa
COXpaHEHHUs DJHEPruu, 3aBUCHUMOCThH Iepuoja KoJeOaHUW MPYyKUHHOTO
MasATHHKa OT MAacChl Ipy3a M >KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MAJIBIX KOJIEOaHUM, MPSAMOJIMHENHOE pacIpOCTpaHEHHUE CBETA,
pasziokeHue Oenoro cBeTa B CIEKTp, U3YYCHHE CBOWCTB M300paKeHHUS B
IJIOCKOM 3€pKalle U CBOWCTB HM300paKEHHUS MpeIMeTa B coOMparoleil
JuH3e, HAOJIOJEHUE CIUIONMIHBIX W JIMHEWYaThIX CIIEKTPOB H3ITy4YCHUS):
CaMOCTOSITEILHO ~ cOoOMpaTh yCTAHOBKY U3 U30BITOYHOrO Habopa
o0opyJOBaHMs, ONHUCHIBATH XOJ  OMbITA U  €ro  pe3yjibTarThl,
(GbopMyJIHPOBATH BHIBOJIBL;

MPOBOJUTH MPU HEOOXOIUMOCTU CEPUIO MPSMBIX HU3MEPEHUM, OMpeaesis
CpellHee 3HaueHue wusMepseMoil BenuuuHbl ((POKYCHOE PaCCTOSHHUE
coOuparonie JuH3bI), OOOCHOBBIBaTH BBIOOpP cCroOco0a U3MEpPEHUs
(u3MepuTenbHOTrO Mpudopa);

MPOBOJINTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHUN (3aBUCHUMOCTH IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HayadbHOW CKOPOCTH, TMEpuojaa
KoJie0aHUN MaTeMaTU4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yrjia OTpPaXEHUs CBETa OT yrja MaJeHUusd W yrja MNPEeIOMIIEHUS OT yria



najieHus): TUIAaHUPOBATh HMCCJENOBAaHHUE, CaMOCTOSATEIBLHO CcOoOUpaTh
YCTaHOBKY, (UKCHUpOBAaTh pE3yJbTaThl IMOJYYEHHOW  3aBHCHUMOCTHU
bu3nuecKuxX BEIUYMH B BHJE TaONHUI] U TpaduKOB, AelaTh BBIBOJBI MO
pe3yabTaTaM UCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHBIE U3MEpEHUsT (PU3MUECKUX BEIUYUH (CpeaHss
CKOPOCTb W YCKOpPEHHE Tella NpU PABHOYCKOPEHHOM JIBUXKECHHH,
YCKOpEHHE CBOOOJHOTO TMaJIeHMs], XKECTKOCTh MPYXKUHBI, Kod(hduiueHt
TPEHUSI CKOJILKEHUsS, MeXaHW4eckas padoTa M MOIIHOCTh, 4YacToTa W
nepuoa  KoyieOaHW MaTEeMaTHYeCKOTO U MPYKUHHOTO MAasiTHUKOB,
omnTHYecKas Ccuia coOWparomeil JHUH3bI, PaJUuOaKTUBHBIA  (OH):
IJIAaHUPOBATh HM3MEPEHUsI, COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIEqysl MPEAIOKEHHON UHCTPYKIUU, BBIYUCISThH
3HAY€HHE BEJIMYUHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YIbTATHI C YUETOM
3a1aHHOU NTOTPEIHOCTH U3MEPECHUM;

coOJ01aTh MpaBuia TEXHUKU 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

pazIuvaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3UUECKUX MOJICIICH:
MaTepualibHas TOYKa, a0COJIIOTHO TBEPAOE TeN0, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHas
MOJIEJIb aTOMHOTO SI7Ipa;

XapakTepu3oBaTh MPUHLUNBI  JCHUCTBUA HM3YYEHHBIX NPUOOPOB U
TEXHUYECKHX YCTPOWCTB C OMNOpPOM HA HX omnucaHus (B TOM 4YHUCIHE:
CIIHIOMETpP, AATYUKH TIOJIOKEHUS, PACCTOSHUA M YCKOPEHHs, paKera,
9XOJIOT, OYKH, Tepuckom, (QoroammapaT, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCcTBaxX (u3Mueckux SABICHUA ©  HeoOXomuMmble  (HU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbI M CXEMaTUYHbIC PUCYHKU M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUUECKHX IMPOIECCOB
IpU PEIICHUH Y4YeOHO-TPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBI s
MOCTPOCHUS U300pakeHUH B IJIOCKOM 3€pKajie U coOuparoiieit JuH3e;
OPUBOAUTL  MpUMEpbl  (HAXOoAWTh  HWHOpMAIMIO O  OpUMEpax)
MPaKTUYECKOTO HCIOJIb30BaHUsS (U3NYECKUX 3HAHUU B MOBCEIHEBHOMU
KU3HU JUIsl o0ecrieueHrs 0e30MacHOCTH MpU oOpalieHu ¢ Ipudbopamu u
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 3JIOPOBbSI M COOJIIOJACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpY XKalolLel Cpesie;

OCYIIECTBIATh TMOUCK HHPopManuu (U3UIECKOTO COACpPKAHUS B
HNuTtepHere, caMOCTOATENBbHO (HOPMYITUPYSI MOUCKOBBIN 3alpocC, HAXOIUTh



MyTH ONPENENCHUs TOCTOBEPHOCTU MOJYyYEeHHON MH(OpMalluU HAa OCHOBE
MMEIOIMXCS 3HAHUHM U TOTIOJTHUTEIIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUHM YUYEOHBIX 3aJaHUN HAYUYHO-TIOMYJISIPHYIO
auTeparypy  (QU3MUECKOTO  COJEp>KaHMs, CIPAaBOYHBIE MaTepHUaibl,
pecypcnl cetu MHTEpHET, BnageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi MHPOPMAIIUHU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOINECHHUSI Ha OCHOBE
uH(poOpMalUu W3 HECKOJIbKUX HCTOYHHUKOB (DU3UYECKOTO COJCpIKaAHMUS,
nyOJIMYHO MPEJICTABIATh PE3YIbTAThl IPOCKTHON WUIIN UCCIIEI0BATENIhCKON
JNEATEIbHOCTA, MNpPU OTOM TIPaMOTHO  MCIOJb30BaThb  M3YyYEHHBIN
NOHSATUUHBINA anmapaTr u3y4daeMoro paszzena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ yd4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUHYECKOE IINIAHUPOBAHHUE

7 KJIACC
KoaunvecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabnsie | IlpakTnyeckne
n/n NPOrpamMMbl Bcero o0pa3oBare/ibHbIEC
padoThl padoThbI
pecypcsbl
Pa3zgen 1. ®u3nka u €€ poJib B NO3HAHUH OKPYKAIOIIEr0 MUPa
bubmoreka [IOK
1 Pu3uia - Hayka 0 MpHPOAe 2 https://m.eds00.ru/7f416194
bubmuoreka [IOK
1.2 ) 2 1
VISHHCCIHE BETHAMHBL https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 httos:/m.edsoo.ru/7f416194
Utoro mo pazneny 6
Pa3zgen 2. [lepBoHayasibHbIEe CBeICHUSI 0 CTPOEHUM BelecTBa
bubmmoreka LIOK
2.1 1
Crpocnue ewmecTsa https://m.edsoo.ru/7f416194
99 JIBr>keHre 1 B3aMMOJICHCTBUE YaCTHIL 5 1 bubmuoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuoreka [IOK
2.3 A 2
TPETATHBIE COCTOAHMA BEteeTna https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznen 3. /IBu:KeHNe U B3aMMOAelCTBHE TeJl
bubmuoreka [IOK
A M
3 CXAHMHACCROE ABIDICHHC 3 https://m.eds00.ru/7f416194
3.2 Wuepuus, macca, TUIOTHOCTh 4 1 bubmuoreka [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.edsoo0.ru/7f416194

bubmuoreka [IOK

3.3 .B 14 2
Couna. Buter o https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, KUJAKOCTENH U ra30B
41 Hanenue. [lepenaua naBneHus: TBEPAbIMU 3 bubnmnoreka [JOK
' TeJaMH, JKUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 Hlapreiite xuAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
43 ATMOCGEpHO® NaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBHE )KUJIKOCTHU U ra3a Ha MOTPYKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO0 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paspnen S. Pabota u MOIIHOCTB. DHeprust
butmuoreka [IOK
>1 PaGota u MowHOCTS 3 ! https://m.edsoo.ru/7f416194
butmoreka [IOK
52 HpocTrie MeXaHHIMEI ° ! https://m.edso0.ru/7f416194
bubmmoreka [IOK
>3 Mexaniieckas oHeprits 4 ! https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 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

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TeM nudpoBbIe
Ne n/m P Kontpouabnbie | IIpakTuyeckue (ucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
Pa3zgea 1. TensioBble siBIeHUS
. bubmorexa [IOK
11 CTpoenue 1 CBOHCTBA BelIECTBa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Teruosbie mporeccht 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DekTpuyecKHe H MATHUTHBIE SIBJIEHHS
DneKTpUUecKue 3apsabl. 3apspKeHHBIC Tela bubnuoreka [JOK
2.1 . 7 1
1 UX B3aNMOJICHICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSTHHBIN JIEKTPHYECKUH TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bubauoreka LIOK
2.3 M 6 1 15
ATHITHBIC ABJICHILT https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMArHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 14.5



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

9 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaunmeHoBaHHe pa3iesioB U TeM nudpoBbIe
Ne n/m P Kontpouabnbie | IIpakTuyeckue (ucpp )
NMPOrpamMmblI Bcero oOpa3oBaTeJibHbIE
padoTsI padoThI
pecypchl
Pa3znen 1. Mexannveckue siBJIeHUS
11 MexaHHYECKOE IBMKCHHE B CIIOCOOBI €TI0 10 1 bubmmorexa [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
1.2 B3aumonelicTBue Tei 20 1 3 Bubmiorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. MexaHnveckue K0JIeOAHUSA U BOJTHbBI
bu6mmoreka [IOK
2.1 Mexanureciue xone0asms ! 3 https://m.edsoo.ru/7f41a4a6
bubauoreka LIOK
2.2 M .3 8 1 3
CXAHHMHACCIUE BOJHHL SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znes 3. DiiekTpOMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
DNIEKTPOMArHUTHOE MOJIE U bubnnorexka HOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHUSA
4.1 3aKOHBI paclpoCTpaHEHUs CBETA 6 2 bu6mmoreka [IOK



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

bubmuorexa [IOK
4.2 JIuH3el U onTHYECKHE MPUOOPHI 6 3 httns://m.edsoo.ru/7fA1a4a6
bubmuorexa [IOK
4.3 Pasnosxenne 6esroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Hroro no pazneny 15
Pasznea 5. KBanroBhble siBJIeHU S
bu6moreka [IOK
51 Hcnyckanue v MorioneHne CBeTa aToMOM 4 1 https-//m.edsoo.ru/7f41a4a6
bu6imoreka [IOK
52 CTpoeHHE ATOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-0000IIAOIINIH MOIY1b
[ToBTOpEeHME M 0000IIEHUE COIEPIKAHMS bubmuorexa [JOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaundecTBo 4acoB

KonTtpoabHbie

Bcero
padoTbI

IIpakTHYyeckue
padoThl

Jara
U3yUYeHHsl

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

dusnka — HayKa O IPUPOJIE.
SBnenus npupoasl. Pusndyeckue
SIBJICHUS

MexaHndecKkure, TeII0BbIE,
JJIEKTPUYECKUE, MATHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

duznuecKkre BEIUIHUHBI U UX
HU3MCPCHUC

Ypok-uccnenosanue "N3mepenne
TeMIepaTypbl IPU TOMOLIH
YKUJKOCTHOTO TEPMOMETpA M JaTYMKa
TeMneparyps”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayKH U3y4aroT IIPUPOLY.
EcrecTBeHHOHAay4YHBIN METO
no3Hanus. Onucanue pusnyeckux
SIBJICHUH C TIOMOIIBIO MOJIEIEN

bu6nmmoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnengosanue "I[Iposepka
TUIIOTE3bI: TAIBHOCTH MOJIETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OosbIIe, YeM OoJIbIIe BRICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemiectBa. OMBITHI,

bubmuorexa [IOK

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOCHUE
a HHE ACKD P https://m.edsoo.ru/ff09fe0a
BEIECTBa
8 JIBr>KeHHe J4acTHIl BEIIeCTBa bubmorexa LHOK
H Bt https://m.edsoo.ru/ff0a013e
VYpoxk-uccnegopanue «OTBITHI TIO
9 HAOJIOJICHUIO TETNIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHble COCTOSHUS BEIIECTBA
B3anMocBs3b MeXly CBOMCTBAMHU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHMSIX U UX Bubnuoreka LIOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJBI
MexaHn4uecKkoe IBIKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE buGnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bubmuorexa [IOK
13 Ckopoctb. EqUHUIBI CKOPOCTH
p a I P https://m.edsoo.ru/ff0a079¢c
14 Pacuet myTu 1 BpeMeHU IBMKEHUSA Bubmrorexa IIOK
y P A https://m.edsoo.ru/ff0a0ae4
Hueprus. 3aK0oH HHEPIIHH.
15 BSaIfMO elficTBue TeJ'IpKaK [IpUYHHA Bubmiorexa HOK
a p https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JBMKECHUS TE
[TnoTHOCTH BemecTBa. Pacuer macchl bubmuorexa [IOK
16
1 00beMa TeNa [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas padota «OmnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIA»

Pertennie 3agau o reme "[lmoTtHOCTE

Bubnuoreka LIOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna kak xapakTepucTHKa
19 B3aumoneicteus tea. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnast pabora «3ydeHne
20 3aBHCHUMOCTH PACTSHKEHUS
(medopmarn) npyKUHBI OT
IIPUWIOKEHHOMN CUIIBI»
21 SBnenue tarorenus. Cuia TSHKECTH
CBsI3b MEX/Ty CHIION TSDKECTH U
22 Maccoi tena. Bec Tena. Pemenne bubmorexa HOK
e ' } https://m.edsoo.ru/ff0al778
3aga4 mo teme "Cuiia TSDKEeCTH
93 Cwuia TSOKECTH Ha JPYTUX IJIaHeTax. bubnmnoreka [IOK
Ou3NYECKUE XapaKTEPUCTUKH TUIAHET https://m.edso00.ru/ff0a1502
bu6mmoreka [IOK
24 N3mepenue cui. JluHaMOMeT
p A P https://m.edsoo.ru/ff0al8cc
Bbubnuorexa LIOK
25 Bec tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHII, HAIPaBICHHBIX
26 10 OJJHOM TIPSIMOM Bubmuorexa HOK
. ) https://m.edsoo.ru/ff0ala70
PaBHoelicTBYIOIIAsA CUIT
97 Pemenwue 3anad mo teme
"PaBHoaeiicTBytOIIasn cui'
TpeHue CKoJIbKEHUS U TPEHUE TOKOS. bubnuoreka LIOK
28
Tpenue B mpupojie ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopras padora «M3ydueHue bubnmoreka [IOK



https://m.edsoo.ru/ff0a123c
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

3aBUCUMOCTH CHJIbI TPCHUA
CKOJIB)KEHHS OT CWJIBI JaBJICHUS U
XapakTepa COIPUKACAIOLINXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneeHue

30
PaBHOJECHCTBYIOLIEH CUIIbI
Pemenue 3amau mo remaM: «Bec
Tenay, «I"paduueckoe nzo0paxeHue bubnuoreka [IOK

31 N
cumy, «Cunbly, «PaBHOIEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHhast paboTa o Temam:
«MexaHuyeckoe IBKeHne», «Macca,

32 INIOTHOCTEY, «Bec Tenay,
«I"paduueckoe nzo0pakeHue cuim,
«Cunb»

33 JaBnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [IOK
YBEJIWYCHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTh

34 JIaBJIEHUS ra3za oT 00béMa Bubmiorexa HOK

’ https://m.edso0o.ru/ff0a2376
TeMIIepaTyphbl
Ilepenaua maBiaeHus TBEPIALIMU
35 TGJIpaMI/I JKUIOKOCTSIMH U FagaMH 3aKkoH bubmorexa HOK
» HHIK ) https://m.edsoo.ru/ff0a25b0
ITackans
JlaByieHue B )KUAKOCTH U Tase, Bubnuoreka LIOK

36 .

BBI3BAHHOE JICICTBUEM CHIIBI TSXKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «/laBiaeHue B bubmuoreka [IOK
’KHUIKOCTH U rase. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

38 CooOuaromumecs cocy/ibl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
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

Bubnuoreka LIOK

39 I'uapaBnuyeckuii mpece
g P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopiiHeBoit
JKUJIKOCTHBIA HAcOC
Atmocdepa 3emin. [Tpuannel
CYLIECTBOBAHHUS BO3IYLIHON
41 o}flionoqm/l 3emuin 3::3yI/ICI/IMOCTB Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTABJICHHSI OT BBICOTHI
HaJ YPOBHEM MOPsI
bubnuorexa [IOK
42 Bec Bo3nyxa. ATMocdepHOe faBieHne
BO3yXa. ATMOCEPHOE AaBICHH https://m.edsoo.ru/ff0a2b5a
43 W3mepenune armochepHOro qaBieHHUs. bubnunoreka [IOK
Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHHS OT BBICOTHI H4, OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpsI
45 bapomeTtp-anepoun. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE Ha Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amad no teme
46 " "
ATmochepHoe naBieHne
JlelicTBrE )KUAKOCTU U ras3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas padota «OnpenencHue
48 BBLITAJIKUBAIOIICH CHIIBL, Bbubnuoreka LIOK

JICUCTBYIOILIEH HA TEJO0, MOTPYKEHHOE
B JKHJIKOCTb)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
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

49

Jlaboparoprast pabora 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM
B JKMJIKOCTb YacCTH TeJIa»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3514

50

[InaBanue Ten

bubmuorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JOJKU U
omnpeneneHue e€ rpy3onoabEMHoCcTH"

52

Pemenne 3aga4d mo temam: «lIlmaBanue
cyaoB. Bo3agyxoruiaBanuey,
«JlaBineHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»

bubnuorexa LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckast pabota

bubnuoreka LIOK
https://m.edsoo.ru/ff0a3f82

54

MortHocTts. EauHuIBI MOIITHOCTHA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noasEéMe 1o Jectuure"

56

IIpoctele Mexanu3mbl. Peryar.
PaBHOBecue cui Ha peruare

57

KonTtposnesHast paboTa mmo teme
«/laBrienue TBEpABIX TN, KUAKOCTEH
1 ra3oB» / Becepoccuiickas
MpoBepoYHas paboTra

58

PesepubIil ypok. Pabora ¢ Tekcramu
1o Teme «/laBnenue TBEpABIX Ted,

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJIKOCTEH U Ta30By» / Beepoccuiickas
npoBepouHasi paboTa

59

Pbruaru B TexHuke, ObITY U IPUPOJE.
Jlaboparopnas pabora
«MccnenoBanue ycioBUi paBHOBECHS
pbI4ara

0.5

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

60

Pemenue 3amay mo teme «Y cl1oBUA
paBHOBECHSI pblyara»

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmeHt moneznoro aecTeus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/] HaknoHHOM
IJTIOCKOCTH

0.5

62

Pemenue 3agau mo teme "PaborTa,
MortrHocTh, KITI"

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

63

Mexanudeckas SJHeprusi.
Kunernueckas 1 noreHuuaabHas
JHEpPrus

bubnuoreka IIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpAHEHUS MEXaHUYECKOU
SHEPIrUuun

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKcnepUMEHTaIbHOE ONPEEIICHNE
M3MEHEHHUs] KHHETHUYECKOM U
MOTEHLIMAJIbHOW SHEPTUu Npu
CKaTbIBaHUU TeJ1a TI0 HAaKJIOHHOMN
mIockocTu"

66

KoHnTposbHas paboTa 1o teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

67

PesepBHblit ypok. Pabora ¢ Tekctamu

bubnuoreka [IOK



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

o tTeMe "MexaHnueckoe ABmKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIit ypok. Pabora ¢ Tekctamu

68 o Teme "Pabora. MomHoOCTS. 1
Oneprus"
OBLIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KonuvecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie | [lpakTuueckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypcbl
OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
1 KWHETHUYECKOW TEOPUHU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEP K ICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mogaenu TBEPAOTO, )KUIAKOTO U 1 bubnunorexa HOK
ra3000pa3HOro COCTOSIHUN BEIIECTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOMCTB TBEPAOTO,
4 KHUJIKOTO ¥ Ta3000pa3HOr0 COCTOSHUIN 1
BEII[ECTBA HA OCHOBE IMOJIOKEHHIA
MOJIEKY IS PHO-KMHETUYECKOU TeOpUun
5 Kpucrannuyeckue u amopdubie Tena 1 bubmworexa LIOK
P P https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KaMWUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeruioBOE pacHIMpeHue U CKATUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOTO JIBIKCHUS 1
YaCTHII
9 Buytpennsis aneprus. CiocoOsbl 1 bubnmnoreka HOK
W3MEHEHUs1 BHYTPEHHEU YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buap! Termonepenaun 1 bu6mmoreka [IOK



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

Ypok-kordepenius "[IpakTuaeckoe
HCII0JIb30BAHKE TEIJIOBBIX CBOMCTB

bubmuorexa [IOK

= BEIIECTB U MAaTEPUAJIOB B LIEJAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonmuecTBo TemmoTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TeII0BOro GanaHca. bu6mmoreka [IOK
TemooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota
"HcciienoBaHuE SABICHUS Bubnuoreka LIOK

14
TErI000MeHa MPU CMEITUBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuer BOJbI"
Pacuet xonuuecTBa TEIIOTHI,

15 HE0OXO0IUMOT0 JIJIsl HAarpeBaHUs Tela
Y BBIICTISIEMOTO UM TP OXJIXKICHUU

16 Jlaboparopnas pabota "Onpenencaue bubnmoreka [JOK
YAEJIBbHOU TEIIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeTbHAs TEIUIOTa bubnmnoreka HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEpICBAHUE

18 KPUCTAJUIMYECKUX TEIL. Y IeJIbHAS bubmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIaBIICHUS

19 JlabopaTtopnas pabota "Onpenenenne bubanoreka HOK
YIEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanre U KOHACHCAIIHS. bubanoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y enpHas TemioTa bubnuoreka LIOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

rnapooOpa3oBaHus U KOHACHCAIIH.
3aBUCHUMOCTb TEMIEPATypPhbl KUTICHUS
0T aTMOC(EPHOTO JAaABIICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3zmyxa. JlabopaTopHas
pabota "Omnpenenenue
OTHOCHUTEJIbHOW BIAXKHOCTH BO3ayxa"

Bubnuoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenesieHUe
BJIAJKHOCTH BO3/yXa

24

[MpuHIUIBl paObOTHI TEILTOBBIX
neurarencii. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHUs

25

KIIJl TerioBoro aBuratets.
TemuioBbie nBUTATENN U 3aIIUTA
OKpYXKaroulen cpeapl

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MpEeBpalleHUs
OHCPIrur B TCIJIOBBIX ITPOLECCAX

27

[MoaroroBka Kk KOHTPOJILHOU paboTe
no teme "TemioBkle SBICHHS.
N3meHneHue arperaTHbIX COCTOSTHUM
BemiecTBa"

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbshast paboTa o Teme
"TemtoBeie aBneHU. I3MeHeHnE
arperaTHbIX COCTOSTHUM BelecTna"

bu6nmmoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzanus Ten. [[Ba pona
BJIEKTPUUYECKUX 3aPsJI0B

30

Ypok-uccienoBanue "OnekTpuzanus
TeJ UHAYKUUEH U TIPH
CONPUKOCHOBEHUM"



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

B3anmopeincTBre 3apsKEHHBIX TEIL.

bubmuorexa [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUUECKOE TOoJIE.
39 HanpskeHHOCTB 31eKTpUYeCKOro bubnuoreka [IOK
nons. [IpuHImMn cynepno3unumn https://m.edsoo.ru/ff0a8a0a
AEKTPUYECKUX MOJIeH
Hocutenu anekrpudeckux 3apsaoB.
33 OnemenTapHsIii 3apan. Ctpoenue
aToma
34 [IpoBOAHMKY U AUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHUA DJIEKTPUUECKOTO 3apaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha MpUMEHEHNE bubnmnoreka [[OK
CBOMCTB 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUN TOK, YCIOBHSI €r0
36 cyuiectBoBaHus. VICTOYHUKH Bubmmorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
AJEKTPUUECKOTO TOKA
37 JleficTBUS 2JIEKTPUUECKOTO TOKa Bubmmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "[lelictBue
38 AJIEKTPUUECKOTO TOJIsl Ha IPOBOJIHUKU 1
U TUDICKTPUKH"
DNEKTPUUYECKUI TOK B METaJJIAX, bubnmoreka [JOK
39
JKUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DrnexTpuyecKas LeTnb U €€ COCTaBHbIE
4acTu
Cwuia Toka. JlabopaTopHas pabota
" bubmuoreka [IOK
41 V3mepenue U peryaTupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

DJEeKTpUUECKOe HaNPsKEHUE.
Bonsr™erp. JIaboparopHas padora

bubmuorexa [IOK

42 "W3MepeHue U perynpoBaHue 05 https://m.edsoo.ru/ff0adel4
HarnpspKeHus "

43 ComnpoTuBIeHUE TPOBOIHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnast pabota "3aBUCUMOCTb

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnunoreka [IOK
MPOBOJHUKA OT €TO JUIMHBI, TIIOIIAIA https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUEHUs1 U MaTtepuana"
3aBHCUMOCTD CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 171 ydacTka bubmmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlabopaTopHnast paboTa
"UccnenoBanue 3aBUCUMOCTH CHJIBI

46 TOKA, UIYIIETO Yepe3 PE3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COINPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3sucTope”

47 [locnenoBarenpHOE U MapajieIbHOE
COEZIMHEHUsI POBOHUKOB
JlaGoparopHas padora "[IpoBepka

48 IIpaBWJIa CIOYKEHUS HANPSLHKEHUH Npu 1 bu6mmoreka [IOK
IOCJIEAOBATENLHOM COSIUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas padora "[IpoBepka

49 MpaBWJIa JyIsl CUJIbI TOKA IpU 1 bu6moreka [JOK

napajuieIbHOM COEIMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npUMEHEHUE

bubmuorexa [IOK

50 3akoHa OMa I pa3InIHOrO
AP https://m.edsoo.ru/ff0aaf8a
COETMHEHHSI TIPOBOIHUKOB
51 PaGoTta 1 MOIIHOCTH ANEKTPUUECKOTO bubnuoreka [IOK
Toka. 3akoH Lxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OupeneieHue
52 a60TpI)1 I/II;/IOHIPII)OCTI/I aneKTqueCKoro Bubmiorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUUECKHUE TIETTH U TIOTPEOUTEIH
53 JIIEKTPUYECKON DHEPTUU B OBIT bubmorexa LIOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTossHHBIE MATHUTEL, UX
B3aUMOJEHCTBIE
Ypoxk-uccnenopanue "M3yuenue bubamnoreka HOK
55 N "
MOJIEN MOCTOSIHHBLIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTtHoe nojte. MaraHutTHoe 1oine
56 3eMIiM ¥ €ro 3HaYeHUeE IS )KU3HU Ha bubmiorexa LOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJILHOM padboTe
1o TeMe "DIEKTPUUYECKUE 3apsaabl.
57 3apsKeHHbIE T;I:a U UX ’ Eubmiorexa HOK
p ! 5 https://m.edsoo.ru/ffoabd2c
B3aumoencTBysl. 11ocTOSTHHBIN
AJIEKTPUYECKUNA TOK"
KonTtponsHas pabora o Teme
"DJIeKTpUYECKHE 3aPsbl.
P P bubnuoreka [IOK
58 3apsKEHHBIE TENA U UX

B3auMoencTBus. IlocToSHHBIN
anekTpudeckuii Tok" / Beepoccwuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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poBepoYHasi pabora

59

PesepBHeIit ypok. Pabora ¢ Tekctamu
o teme "llocTostHHBIN
anexTpuueckuit Tok" / Beepoccuiickas
poBepoyYHasi pabora

Bubnuoreka LIOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Opcrena. MaruutHoe moie
3JEKTPUUECKOT0 ToKa MaruuTHoe
I10JI€ KaTyLIKH C TOKOM

bubnumoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHue 37eKTpPOMarHiuToB B
texauke. JJaboparopHas padora
"N3yuyenue neiicTBUSI MarHUTHOTO
0JIs1 HA TPOBOJHUK C TOKOM"

0.5

Bubnuoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnonbs3oBanue
3JIEKTPOJBUTATENEH B TEXHUUECKHUX
YCTpOICTBax MU Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpynpoBaHnue 1 nu3yuyeHue
paboThI 3reKTpoaBUraTess”

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbiTel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHYKIIUH.
[IpaBuno Jlenna

64

DnextporeHeparop. Crocoobl
MOJTYYEHUS SJICKTPUUECKOI SHEPTUH.
DNEeKTPOCTAaHIIUN Ha
BO306HOBH$I€MBIX HNCTOYHHUKAX
JHEPTUU

65

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "INeKTPUIECKre 1



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

MAarHWUTHBIE SIBJICHUAS"

KonTtponshast paboTa 1o Teme

66 "DNIEeKTPUICCKUE U MAaTHUTHBIE 1 bubmmorexa [JOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS

67 PesepubIil ypok. Pabora ¢ Tekcramu 1 bubnmnoreka HOK
o Teme "TeruioBkle siBneHus" https://m.edsoo.ru/ff0acc5e

68 PesepBHrliit ypok. Pabora ¢ Tekctamu 1
o teme "MarsHuTHble siBIeHUS"

OBLIEE KOJIMYECTBO YACOB I1
- COBHO 68 145

ITPOTPAMME



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

9 KVIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
[
Jlj/-n Tema ypoka Beero Koutposbneie | TIpakTudeckue i[:;:ennﬂ :)Igl?;l;zz?:enwme
padoTshI padoThI pecypeEI

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCHTEIHHOCTh 1 Bubnuoreka LIOK
MEXAHUYECKOT O ABUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOTUHEHHOE 1 bubnnorexka HOK
JIBUKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoOIMHEITHOE

4 nBkenue. CpeHssi 1 MTHOBEHHAs! 1
CKOPOCTh

5 [IpssMonuHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBIDKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBMXKCHHUS. 1
I'paduk ckopoctn
JlaGopatopnas padota "OnpeneneHue

7 YCKOpEHHUS Teja Mpu 1 1 bubnnoreka HOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe nageHue Ten. OnbITh 1
lNanunes

9 PaBHOMEpHOE MBIKEHWE TTO 1 bubanoreka HOK

okpyxHocTu. [lepnon 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

oOpamienusi. JInneitHas u yriioBas

CKOPOCTH
10 LleHTpOCTpEMHUTEITFHOE YCKOPEHHE
11 IlepBsiii 3akoH HptoToHa. BekTop bu6muoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 BTropoii 3akon HproTona. bubnnorexa HOK
PaBHopelicTByIOIIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HproToHa. bubnunorexa HOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpUMEHEHUE bubnuorexa LIOK
3ak0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa LIOK
15 Cuiia yrpyrocts. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenune 3amau o reme «Cuta
YOPYTOCTHY
17 JlaGopatopHnas padota «OmnpeneneHue bubnuoreka [IOK
JKECTKOCTH NPYKUHBDY https://m.edsoo.ru/ff0aee28
bubnuorexa LIOK
18 Cua Tpetia https://m.edsoo.ru/ff0af738
19 Pemenune 3agau mo teme «Cuna Bubnuoreka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas padota "OnpeneneHue bu6moreka [IOK
20
ko3 duiMeHTa TpeHus: CKOJIbKeHus" https://m.edsoo.ru/ff0af8be
Pemenue 3amad mo treme "3aKOHEI
21 Hpiorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
. YHpY ' https://m.edsoo.ru/ff0afb8e
TpEHHUS
29 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTCHUA. YCKOpeHI/Ie CBO6OI[HOFO

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

HajacHUs

VYpoxk-koH}pepeHuus "/[Buxenue ten

23 BOKPYT TPaBUTALlMOHHOTO LIEHTpa
(Conueunas cucrema). ["anmaktuxu"
Pemenue 3agad mo teme "Cria
24 TSDKECTH U 3aKOH BCEMUPHOTO bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
IlepBast kocMuuecKas CKOPOCTb. bu6muoreka [IOK
25
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepuaIbHON TOUKH.
AOcomoTHO TBEPIOE TEINO.
26 PaBHoBecue TBEpIOTO TENA C bubmmorexa [JOK
. P https://m.edsoo.ru/ff0afe36
3aKpeMIEHHONW OChIO BpallleHusl.
MowmeHT cunsl. LenTp TsKECTH
PaBHOBecHe MaTepHaabHOW TOUKH.
AOCoOTHO TBEPIOE TEIO.
27 PaBHoBecue TBEpHOTO TEna ¢
3aKpEIUIEHHOW OChIO BpalCHUS.
MowmeHT cunsl. LenTp TspKECTH
28 Pemenue 3agau 1o reme "MoMeEHT Bubnuorexka LIOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJLHOM paboTE MO
29 TeMme "MexaHnYeCcKoe IBIDKEHNE bubmorexa LIOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTBre Teq
Konrponshas pabota o Teme
30 "MexaHn4ecKOoe JBIKCHHE bubmmorexa [JOK
. a | ' https://m.edsoo.ru/ffOb06ec
BzanmoneiicTBre e
31 Nmnynbe Tena. Ummnynbe cuibl. 3aKkoH bubnunorexka HOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOACUCTBHE

https://m.edsoo.ru/ffOb07fa

Permrennie 3amau 1o reme "3aKkoH

Bubnunoreka LIOK

32 COXpaHEeHus1 UMIyJica" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepennus "PeakTuBHOE
JIBUKEHHUE B IPUPOJIE U TEXHUKE"
Bubnuorexa LIOK
34 Mexannyeckas paboTa U MOIIIHOCTb httns://m.edsoo. ru/FOb0ag4
PabGota cunbl TSDKECTH, CHIIBI Bubnuorexa LIOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «OnpenenecHue
36 paboThI CUIIBI TPEHUS IIPH
PaBHOMEPHOM JIBUYKEHUU TeNa 10
TOPU30HTAJILHONW OBEPXHOCTI
37 CBs13b 2HEpruu 1 pabOTHI.
IloTenumanbsHas SHEprust
Kunernueckas sueprus. Teopema o bubmmotexa [IOK
38 .
KUHETUYECKOHN SHEPTUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs YHEPTHU B
MEXaHUKE
40 JlaGopatopnas pabdorta «3yuenue bubnuoreka [IOK
3aKOHA COXPAHECHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoO€E ABMKEHUE U €TO Bbubnuorexa LIOK
XapaKTEepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaebaHusl. bubnmoreka [JOK
Brinyxaennble konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuuecKkuii U Ipy>KMHHBII

MasTHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

44

VYpoxk-uccnegoBanue «3aBUCUMOCTb
nepuoaa KonedaHuii OT )KeCTKOCTH
MPYKUHBI U MACCHI TPy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparenre sHeprun Mpu
MEXAaHUYECKMX KOJICOaHUIX

46

Jlaboparopnast pabora «Onpeenenue
4acTOThI U IEpUOAA KoJebaHui
NPY>KHHHOTO MasTHUKA

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

47

Jlaboparopnas padota «IIpoBepka
HE3aBUCHMOCTH MEPHO/Ia KOIeOaHuH
rpy3a, IIOABEIIEHHOI0 K HUTH, OT
MaccChl Tpy3a»

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

48

Mexannyeckue BOJIHBL. CBOMCTBA
MeXaHu4yeckux BoiH. [IpogonbHbie
MOTIEPEYHBIE BOJTHBI

Bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHus "MexaHn4eckue
BOJIHBI B TBEPOM TeJIe.
CelicMuyeckre BOJHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenoranue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTb 3BYyKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenius "YapTpazByk u
nH(pa3ByK B IPUPOJE U TEXHUKE"

Bbubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTE MO

Bbubnuorexa LIOK



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

TeMe "3aKOHbI COXPaHEHMUSI.
Mexaanueckue KoiaeOaHus U BOJIHBL"

https://m.edsoo.ru/ffOb25f0

Konrtponshast pabota o Teme

55 "3akoHBI cOXpaHeHHs. MexaHuuecKkue
KoJIcOaHUS U BOJIHBI"
DIeKTPOMarHUTHOE TIO0JIE. bubnmoreka [JOK
56
DNIEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHdpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcrnonb30BaHKe 2JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJI COTOBOM CBsi3H"
VYpok-uccnenosanue "Nzyuenue
P . Y bu6mmorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIEI0 MOOUITLHOTO TelieOoHa
Pemenuie 3aa4 Ha onpejieneHme
60 YacTOTHI U JUTUHBI 3JICKTPOMArHUTHOM
BOJIHBI
DJeKTpoMarHuTHas Mpupoja CBeTa.
61 CxopocTts cBeTa. BosIHOBBIE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/ffob31d0
CBeTa
Ncrounuku ceera. [Ipsamonuneninoe
62 acrpoCTpaHEHHE CBeTa. 3aTMEHUS bubamorexa LOK
pactpoctp ’ https://m.edsoo.ru/ffob3658
Connua u Jlynsr
3aKOoH OTpPaKEHUS CBETa. 3epKaJa.
63 Pemienue 3aau Ha €HEHUE buomrorexa LIOK
[IICHHUE 3a/1a4 Ha IPUMEHEHH
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHSI CBETa
64 [Tpenomiienue cBera. 3aKkoH bubnmnoreka [JOK



https://m.edsoo.ru/ff0b25f0
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

MMPECIOMJICHHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TotHOE BHYTpEHHEE OTPHKEHHE CBETA.

bubmuorexa [IOK
65 Hcnons30BaHre OHOTO BHYTPEHHETO httos://m.e dsocl)—lru -
OTpaXKEHHs B ONITHYECKUX CBETOBOIAX T '
Jlaboparopnas padota "HccnenoBanue
66 3aBHCHUMOCTH YTJIa MPETOMIICHUS
CBETOBOTO JIy4a OT YyIJIa MMaJeHUs Ha
rpaHuue "Bo3ayx-cTekiao""
Ypok-koHpepenuus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
Bubnuoreka LIOK
68 JIunzpl. OnTrueckas CHa JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubnuoreka [IOK
69 [TocTpoenue n3o0pakeHUI B TUH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "OmnpenencHue
bubnuoreka LIOK
70 OKYCHOTO PACCTOSTHHUS Ml OTITUYECKON
oy 5 P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOUPAIOIIIEH JTMH3BI
71 VYpok-koHpepeHuus "Onruueckue bubmmoreka [IOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnmoreka [JOK
72 I'ma3 xak onruyeckas cucteMa. 3peHue 4
https://m.edsoo.ru/ff0b4684
73 Ypok-koHdpepenus "JledexTs
3penus. Kak coxpanurtsb 3penue"
Pasznoxenue 6enoro cBeTa B CIIEKT.
74 OmneiTel HetoToHA. Crioxkenne bubmuorexa [IOK

CIIEKTpaJbHBIX IBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c
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Jlaboparoprast padora "OIbITH TIO
Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP U

75 BOCIPHATHUIO I[BETA IPEIMETOB IPU UX buGnuorexa [IOK
P P P https://m.edsoo.ru/ff0c0e2a
HAOJTIOJICHUH Yepe3 [IBETOBBIE
¢bunbTpe"
VYpok-npaktukyM "BoiaHoBbIE
76 CBOICTBaA CBETA: JUCIEPCHUS,
unrepdepeniys u nudpaxmms"
77 OmeiTel Pesepdopaa u uranerapHast bubnmoreka [JOK
MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens aroma bopa
HcnyckaHue 1 MOTJIONIEHUE CBETA
79 atomoM. KBaHThI. JInHEHUaThIe bubmmorexa [JOK
' ) https://m.edsoo.ru/ffOc144c
CTIICKTPBI
Ypok-npaktukyMm "Habmronenue bubnunorexka IOK
80 |
CIIEKTPOB HUCITYCKAHMS https://m.edsoo.ru/ff0c1550
81 PanoakTHBHOCTH M €€ BUIBI bubmmorexa [JOK
A A https://m.edso00.ru/ff0c1672
82 Crtpoenue aTomHoOro siapa. HykmonHas bubnunorexka IOK
MOJENb https://m.edsoo.ru/ff0c18ac
83 PannoakTrBHBIE pEBpAIICHNUS. bubnunorexa [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: Bbubnuorexa LIOK
"PanunoakTuBHBIE IpeBpalieHus " https://m.edsoo.ru/ff0clb4a
85 [lepuon momypacmana
VYpoxk-koHpepeHnus "PagunoakTuBHbIe
P depenn A Bubnunorexa IIOK
86 W3JTy4YeHUS B IIPUPOJIC, MEAHIINHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXpaHEHUs 3apsiI0BOIO U MacCCOBOIO
qyuceln

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

BHGPFI/IH CBA3U ATOMHBIX A€P. CBs3b
MacCChl U SHCPTHUU

bubnuorexa [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau o teme "SAnepueie
peakuun"

90

Peakuuu cuHTe3a U 1eneHus sep.
Uctounuku sueprun CoHIA U 3BE3]T

Bubnuoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koH(pepenuus " nepHas
JHepreTuka. JlemcTaus
palMOaKTUBHBIX U3TYYCHUH HA )KUBBIE
OpraHu3Mbl"

92

[ToaroToBKa K KOHTPOJILHOM paboTeE MO
TeMe "DNEeKTPOMarHuTHOE I0JIE.
DNIeKTPOMarHUTHHIE BOJIHBI.
KBanrtoBsie siBieHus"

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

93

KontponpHas pabora o teme
"DJIeKTpOMarHuTHOE TOJIE.
DIEKTPOMArHUTHBIC BOJTHEI.
KBanrtoBsle siBienus"

94

[ToBTOpeHme, 0000IIEHNE.
Jlaboparopabie pabOTHI IO KypCy
"Bzanmopeiicrsue ten"

Bubnunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, ob6odueHne. Pemmenne
pacyeTHBIX U KaueCTBEHHBIX 33124 110
teme "TerioBsie mporecch”

bubnuoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6odmenne. Pemenue

bubnuoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KIIJ[ TerioBbIx nBurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, ob6oduIeHNe. Pemmenne

97 aCYETHBIX U KAUECTBEHHBIX 347144 10 1 Bubmiorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycraHoBOK"
[ToBTOpenue, obodIICHNE.
98 Jlaboparopabie pabOTHI O KypC 1 1 bubmorexa [JOK
" " TPey https://m.edsoo.ru/ff0c2c52
CBETOBBIE SBJIEHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMU 110 TeMe ""3aKOHBI 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHUKE
[ToBTOpenue, ob6ob6ueHne. Pabora ¢
100 TekcTtaMiu 1o Teme "Konebanus u 1 bubmmorexa [JOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6obmenue. Pabora ¢
101 TekcTaMu 110 Teme "CBeTOBEIE 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6006menue. Padora ¢
102 TekcTaMu 1o Teme "KBaHToBas u 1
snepHas ¢puzuka'
OBILIEE KOJIMYECTBO YACOB I10 102 97

ITPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IHPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHO¥ OBPA3OBATEJBLHOM MIPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIIOJIB30BAaTh N3YUCHHBIC ITOHATHA

1.2

pa3inyaTb SABJICHHA II0 OINMCAHUIO HX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOHIUX OAHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHWE W3YyYCHHBIX (QHU3MUECKUX SBJICHUH B
OKpY’KalollleM MHUpPE, B TOM 4Hcie (PU3NYECKHE SIBICHUS B IPUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIAThH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBJICHUM

14

ONHUCHIBATh M3YYECHHBIE CBOMCTBa Tel M (U3UYECKUE SIBICHMUS,
UCTIONB3ysd (pU3MYecKHe BENUYMHBI, TPU OINUCAHUW TPABUIHHO
TPAaKTOBaTh (DU3WYECKHI CMBICT HCIOJIB3YEMBIX BEJIWYHMH, UX
0003HAYCHHS U €IMHUIBI (PU3NUECKUX BEIMYHH, HAXOAUTH (HOPMYIIBL,
CBSI3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMUMHAMH, CTPOUTh TpauKd  HM3YYEHHBIX  3aBUCHMOCTEH

(UBHYECKUX BEIIMYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHUS M TPOIECCHI,
UCIIONIb3YSl W3YUYEHHBIE 3aKOHbI, IPU HSTOM JaBaTb CJIOBECHYIO
GOpMyNIHpOBKY 3aKOHa H 3alKChIBATh €r0  MaTreMaTHYECKOe

BBIPAYKEHUE

1.6

OOBACHATh (hpU3MYECKHe SBJIEHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM
yycie U B KOHTEKCT€ CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATh INPUYMHHO-CIECACTBEHHBIE CBSI3HU, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux ImaroB ¢ omopod Ha 1 — 2
M3yUYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUM, (GU3NUECKUX 3aKOHA WIN

3dKOHOMCPHOCTH

1.7

pemaTth pacu€rHble 3a7aud B 1 — 2 AeMCTBUS, UCHOJb3Yys 3aKOHBI U




(bopMyIIbl, CBA3BIBAMOIINE (DH3MUECKIE BEIMYUHBI: HA OCHOBE aHAJIM3a
YCIOBUSL 3aJaud  3alUChIBaTh KPaTKOE YCJIOBUE, IMOJCTaBISATh
¢du3nueckre BeTUIUHBI B (OPMYJIBI U TIPOBOJMTEH PACUETHI, HAXOIUTH
CIIPpaBOYHBIC JAaHHBIC, HGOGXOI[I/IMBIC JJid pClICHUA 3a/lad, OLICHUBATDH

PEATMCTUYHOCTD MOJYYEHHON (HU3HMUECKON BETMIUHBI

1.8

pacrno3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUINTh IMPU MOMOIIU
(¢u3MUecCKUX METOJO0B, B OIMCAHUM HCCIIEJOBAHUS  BBIJCIATH
npoBepseMoe  MpeanojoxeHue  (TMHoTesy),  paziuyaTb U
UHTEPIPETHPOBATh TOJIYyYEHHBIH pe3yJbTaT, HaXOAUTh OIIMOKH B

XOJE€ OIlbITa, ACJIATh BBIBOABI 110 €T'0 PE3yJibTaTaM

1.9

NPOBOJIUTh OMBITHI O HAOMIOACHUIO (DU3MYECKUX SIBICHUH WIN
¢u3MYeCKuX  CBOMCTB  Tel:  (HOpPMYJIHUpPOBaTH  MpOBEpsieMbIe
MPENNoNOKeHUs, COOMpaTh  yCTAaHOBKY U3  MPEIOKEHHOTO

000pyA0BaHus, 3aMUCHIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH TPSMBIE W3MEPEHHS C HCIOJIb30BAaHHEM aHAJIOTOBBIX W
UQPPOBBIX MPHOOPOB, 3aMUCHIBATh IMOKAa3aHUSA MPUOOPOB C yUETOM

3aJIaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPECHUN

1.11

IOPOBOJUTh  HCCIENIOBAaHME  3aBUCUMOCTHM  OJHOW  (pusnyeckoi
BEJIMYMHBl OT JPYrodl C HCHOJb30BAaHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBAaTh B IUJIAHWPOBAHUM Y4YeOHOro HCCIENIOBaHUSA, COOMpaTh
YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIeqys MPEII0KEHHOMY ILJIaHy,
(buKcUpoBaTh PE3yNbTAThl IOJYUYEHHOH 3aBUCUMOCTH (U3UYECKUX
BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIMIl U TpaUKOB, J1e1aTh BBIBOIBI

10 pe3yJIbTaTaM UCCIEI0BAaHUS

1.12

NPOBOJIUTh KOCBEHHBIE HM3MEPEHHs (PH3MUYECKUX BEIHYWH, CIETys
NPEUI0KEHHON MHCTPYKLMU: MPH BBIMOJIHEHUN U3MEPEHUil coouparth
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHUE HCKOMOM

BCINYHHBI

1.13

coOmoaTh MpaBWia TEXHUKM Oe€30macHOCTH Tpu  padboTe ¢

n1abopaTOpPHBIM 000PYAOBaHHEM

1.14

YKa3blBaTh MPUHIUIBI  JEHCTBUS MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, XapaKkTepu3oBaThb NPUHLMUIBI JEHCTBUS HU3yUYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPONCTB C TMOMOIIBIO WX OIHCAHUS,
UCTIONB3Yysl 3HAaHUS O CBOMCTBaX  (DU3MUYECKUX  SBJICHUH U

HCO6XO,[[I/IMLIe (1)I/I3I/I‘ICCKI/IC 3aKOHBI U1 3aKOHOMCPHOCTHU




1.15

NOPUBOJUTH TpUMEphl  (HAXOOUTh WHPOPMALMIO O TIPUMEpax)
NPAaKTUYECKOTO MCIIONb30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHON
KU3HU Ui oOecriedeHusl O€30macHOCTH TIPH  OOpalieHWd C
npubOpaMu M TEXHUUECKUMH YCTPOHCTBAMU, COXPAaHEHHS 3A0POBbS U

COOJTI0/IEHNST HOPM DKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpeie

1.16

OCYILECTBJIATH OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAaHUM U MyTEM CPABHEHMs DPA3JIMYHBIX HCTOYHUKOB
BBIICNIATh MH(OPMAIMIO, KOTOpas SBISETCS TMPOTHBOPEUYUBOW WIIN

MOXET OBITh HEJJOCTOBEPHOM

1.17

UCIIOJIb30BaTh npu BBITMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHONIOMYJIIPHYIO  JIUTEparypy  (U3WYECKOTO  COJEepIKaHus,
CIIpaBOYHbIE Marepuaibl, pecypchl cetu MHTepHer, BiageTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IPeoO0pa3oBaHus HHPOPMAILTUU

U3 OJJHOU 3HAKOBOU CUCTEMBI B JPYTYyIO

1.18

cO31aBaThb CO6CTB€HHI)I€ KpaTKUC MUCbMCHHBIC U YCTHBIC COO6HI€HI/I$I
Ha OCHOBE 2 — 3 HCTOYHHKOB wuHPoOpMaIuu (HU3HMIECKOTO
COJICp)KaHUs, B TOM YHUCJIC MyOJIMYHO JENIaTh KPAaTKHE COOOIIECHUS O
pe3ylbTarax MPOEKTOB WU YYEOHBIX HWCCIICIOBAHUMN, TPH 3TOM
rpaMOTHO HCMOJIb30BaTh M3YYEHHBIM IMOHATUMHBIN ammapar Kypca

(U3UKH, COTPOBOXK AT BRICTYIIJICHHE TTPE3CHTAIIUCH

1.19

IMIPU BBIITOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U I/ICCJIC,Z[OBE[HI/Iﬁ pacupeaciaTh
0053aHHOCTHU B rpyarie B COOTBETCTBUH C IIOCTABJICHHBIMUA 3a/la4aMU,
CJICAUTH 3a BBIIIOJIJHCHUCM IIJIaHa Z[CflCTBPIfI, aJICKBATHO OLICHUBATHb
COOCTBEHHBII BKJIaLl B JACATCIbHOCTb TI'PYIIIbl, BbICTPAUBATH
KOMMYHHWKAaTUBHOC B3aI/IMOI[€I\/JICTBI/I€, YUUTEIBasA MHCHUC

OKPYKaIOILIUX

8 KITIACC

Kon
NpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOMH
00pa3oBaTeJIbHOI NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

HCII0JIb30BaTh MMOHATHUA

1.2

pasinyaTthb SABJICHHA II0 OIMMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX NAHHOC (bI/ISI/I‘-IeCKOC SAIBJICHUC

1.3

pacrio3HaBaTh TPOSBIICHUE W3YYCHHBIX (DHU3MUSCKHUX SIBICHUUA B
OKPY>KaloIlleM MHpE, B TOM uucie (pU3nyecKue siBJICHUsS B MPUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIICIATDH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UMUYECKUX SIBICHUN

1.4

OMHCHIBATh M3YyUYCHHBIC CBOWCTBA Tel M (U3UYCCKUE SIBIICHUS,
UCTIONB3YsT (PU3UYECKUE BEIMYMHBI, IPH OIKMCAHUU TPABHILHO
TPaKTOBaTh  (U3UYECKUHA  CMBICI  HCIIOJIL3YEMBIX  BEJIHYHH,
0003HaUCHUS U €AUHUITBI (PU3UIECKUX BEIIMYWH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (HM3MYECKYI0 BEIMYUHY C  JIPYTUMU
BEIMYMHAMHU, CTPOUTh  TpadUKd  W3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BEITUYUH

1.5

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS M TIPOIECCHI,
WCIIOJb3ysl M3YYEHHBIE 3aKOHbI, MPU O3TOM [aBaTh CIIOBECHYIO
(GOpMYIHMpPOBKY 3aKOHAa H 3alKCBIBATh €r0  MaTeMaTHYECKOe

BBIPAYKEHUE

1.6

OOBSACHATH (1)I/I3I/I‘ICCKI/IC MMpoOUECChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATH IIPUYIUHHO-CIICACTBCHHLIC CBA3H, CTPOUTH 0o0BsicHEeHHE M3 |
— 2 JIOTHMYECKHMX IIIaroB C IIOMOIIBIO 1 -2 HN3YUCHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-I@CKI/IX 3dKOHa WJIN 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THble 3a7a4d B 2 — 3 JCUCTBUS, UCTOIb3Yys 3aKOHBI U
(dbopMyIIbl, CBA3BIBAOIINE (PH3MUECKHE BEIIMYUHBI: HA OCHOBE aHAJIM3a
YCIIOBHSI 33/1a4H 3aIHCHIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JMAHHBIX JUIS pEIIeHUs 3a7adyd, BBIOMpATh 3aKOHBI M (OPMYIIBI,
HEOOXOUMBIC Ui €€ pEelIeHUs, TPOBOJUTh PACYEThl U CPAaBHHUBATH
MOJyYeHHOE 3Ha4YeHWEe (PU3MYECKOW BEIWYMHBI C W3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh IMpOOJEMBbl, KOTOPbIE MOXHO PEUIMTh MPU TOMOUIH
(U3NYECKHUX METOIOB, HCIIOJB3YsI ONMMCAHUE HCCIIEIOBAHMUS, BBIJICISATh
IIPOBEPSIEMOE MPEIIIOIIOKEHNE, OLICHUBATh IPABWILHOCTh IOpsAJKa

MIPOBEACHUS UCCIICIOBAHMS, 1€TIaTh BHIBOIBI

1.9

IPOBOJUTH OMNBITHI IO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WiIn
¢usnueckux  CBOMCTB  Ted:  (OpPMYIHpOBaTh  IpPOBEPsiEMbIC

MMPCAII0JJIOXKCHUA, CO6I/IpaTB YCTaHOBKY us3 MMPEIIOKCHHOT'O




000pyI0BaHUs, ONMCHIBATH XO/JI OIBITA M (HOPMYIHUPOBATH BBIBOIBI

1.10

BBIIIOJIHATE HPAMBIC HU3MCEPCHHA C HCIIOJb30BAHHEM AHAJIOI'OBBIX
HpI/I60pOB U JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYHNH, CPABHHUBATL PC3YJIbTAThI

U3MepeHuil ¢ y4€ToM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH

1.11

NPOBOJUTH  HMCCIENOBAaHME  3aBUCUMOCTH  OIHOW  (pusmyeckoi
BEJIMYUHBl OT JPYyIrOM C HCIOIb30BAHUEM IIPAMBIX W3MEPECHUI:
IUTAHUPOBATh HCCJIEJ0BaHUE, COOUpAaTh YCTAHOBKY U BBIIOJHATH
U3MEpEHus, Ccleays MpeUIOKeHHOMY  IUIaHy,  (puKcupoBath
pe3yabTaThl MOJyYEHHON 3aBUCHUMOCTH B BHUJE TaOIUI U I'paUKOB,

JCJIaTb BBIBOABI IO pE3yJIbTaTaM UCCIICAOBaAHMA

1.12

MPOBOAHTD KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYMH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpeILJIO)KeHHOfI HHCTPYKIOHWHK, UW BbIYUCIATL 3HAUYCHHC

BCINYHHBI

1.13

CO6.]'IIO,Z[8.TB mpaBujila TCXHUKU 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepu30BaTh TMPHUHLIUIBI JCHCTBUS HM3YUYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HX OIHUCAHUS, HCIONb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKHX SBJIEHUI U HEOOXOIUMBbIE

¢dusnueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CX€MaM U CXEMATHYHBIM PHUCYHKaM, COCTABJIAITb CXEMbI
SJIICKTPUUICCKUX ueneﬁ C IOCICAOBATCIIbHBIM W HapalJICIIbHBIM
COCAMHCHHUECM 9JICMCHTOB, pasinvasn YCJIOBHBIC 0003HaYCHUS

SJIEMCHTOB JJICKTPUUYCCKHUX ueneﬁ

1.16

NPUBOIUTH MpUMEphl (HAXOAWTh HH(MOpPMALMIO O MpUMepax)
MPaKTUYECKOTO MCIIONb30BaHUS (PU3MYECKUX 3HAHUH B MMOBCEIHEBHON
KU3HM i1 o0ecriedeHus: Oe30MacHOCTH TMpU  OOpalieHuu ¢
nprudOpaMH M TEXHUUECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3A0POBbS U

coOII0ICHHUS HOPM KOJIOTHYECKOT0 MOBEACHUS B OKPY KaIolIeil cpeze

1.17

OCYILIECTBIIATh MOUCK MH(pOpPMALUU (PU3UUYECKOTO COJCPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIUXCS 3HAHMM U IyTEM CpPaBHEHMS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATh HH(GOpPMAIHIO, KOTOpas

SBIISIETCS IPOTUBOPEUNBOM UM MOXKET ObITh HEJJOCTOBEPHOM

1.18

WCIONB30BaTh MPU  BHINOJHEHUH Yy4YeOHBIX 3aJaHU  Hay4dHO-




MOMYJISIPHYIO JTUTEPATypy (GU3NYECKOTO COJCpIKAHUsI, CIPABOYHBIC
Marepuanbl, pecypcel cetu WHTepHeT; BiaAeTh IpUEMAMU
KOHCIIEKTHPOBAHMS TEKCTa, Tpeodpa3oBaHusl HHOOPMAIMK U3 OJTHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U KPATKUE YCTHHIE COOOIIEHUS,
00001mas MHPOPMALUI0 M3 HECKOJbKUX HMCTOYHHUKOB (DU3UYECKOTO
COJep)KaHHUsA, B TOM YHCJIE IMyOJUYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHOW WU HCCIEAOBATEIbCKOM JEATENbHOCTH, TPU ITOM
rPaMOTHO HCIMOJIb30BATh W3YYCHHbIM IOHATUMHBIN ammapar Kypca

(bu3uKH, COPOBOXKAATH BRICTYIJICHUE MPE3EHTALIUEH

1.20

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (U3UYECKUX
MIPOLIECCOB pacHpesessiTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABIIEHHBIMHM  3aJjayaMM, CIEAUTh 32 BBINOIHEHUEM IIJIaHa
JNEHCTBUM M KOPPEKTUpPOBaTb  €ro, aJeKBaTHO  OLIGHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIbHOCTh TPYIIbI, BHICTPAUBATH
KOMMYHHMKAaTUBHOE€  B3aUMOJEHUCTBHE,  MPOSBISASI  TOTOBHOCTh

paspemaTh KOH()IUKTHI

9 KJIACC

Kon
NMPoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOMH
00pa3oBaTeJIbHON NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust

1.1

HCIIOJIB30BAaTh N3YUCHHBIC IOHATHA

1.2

pa3inyaThb SABJIICHHUA II0 OINMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX OAHHOC (1)I/ISI/II-ICCKOG SABJICHHUC

1.3

pacro3HaBaTh TMPOSBIICHUE W3YYCHHBIX (DHU3MUYSCKHUX SIBICHUNA B
OKpY>KaloIllleM MHpE, B TOM uucie (pU3nuecKue sIBJICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SBJICHUM

1.4

OMUCBIBATL U3YYCHHBIC CBOMCTBa TElI H (I)I/IBI/I‘-ICCKI/IC SIBJICHHA,
HCIIOJIb3YyA (1)I/ISI/IIICCKI/IG BCJIMYHHBI, IIPpHU OIMMCAHUH IIPABUIIBHO
TPAKTOBATH (1)I/I3PI‘{€CKPII>'I CMBICJTI HCIIOJIb3YCMbIX BCJIMYHH,
0003HaYCHUS U CANHUIIbI (I)I/IBI/I‘-IGCKI/IX BCINYHNH, HAXOJUTH (bOpMy.]'IBI,

CBS3BIBAIOIIME JAaHHYI (U3MUECKYI0 BEIMYUHY C  JPYyTUMH




BEIMYMHAMHU, CTPOUTh  TpaduKd  M3YYCHHBIX  3aBHCUMOCTEH

(U3UYECKUX BEIMYUH

1.5

XapaKTEpHU30BaThb CBOMCTBA TCI, (1)I/I3I/IIIGCKI/IG SIBJICHUS U IIPOLECCHI,
HCIIOJIB3YslT HM3YYCHHBIC 3aKOHBI, IIPpU O3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3alluChiBaTb €ro0 MarcMaTH4YCCKOC

BBIPAKCHHUC

1.6

OOBSCHATH (PU3MYECKHE MPOILIECCH M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyalldii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBIISITH IPHYMHHO-CIICICTBEHHBIC CBSA3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKHX IIaroB ¢ TMOMOIIpI0 2 — 3 HM3YYEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBJ'IeHHﬁ, (I)I/IBI/I‘IGCKI/IX 3aKOHa WJIN 3aKOHOMEPHOCTU

1.7

pemaTh pacy€THble 3ajaud (OmuparouMecs Ha cuUcreMy M3 2 — 3
YpaBHEHHMIi), HCIIONB3Yysl 3aKOHBI U (OPMYJBI, CBS3BIBAIOLINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJa4yM
3allUChIBATh KPAaTKOE YCIIOBHE, BBISABISITH HEAOCTAIONINE WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE
JUIS pelIeHus, TMPOBOAUTH PACUYETHl M OLEHHWBATH PEATUCTUYHOCTD

MOJIyYE€HHOT'O 3HA4Y€HUs (PU3NUECKON BETUUHHBI

1.8

paciio3HaBaTb HpOGHeMLI, KOTOPBIC MOKHO PpPCIIUTH IIPpHU TOMOIIN
(bI/I3I/I‘{CCKI/IX MCTOZOB, HMCHOJIB3Yyd OIMMMCAHUC HCCIICAOBAHUS, BBIACIIATH
MMPOBECPACMOC TMPCAIIOJIOKCHUEC, OLHCHUBATL IPABUIIBHOCTL TIOPAJAKA
MMPOBCACHUA HCCJICAOBAHUA, MOCIATb BbIBOJbI, HWHTCPIPCTUPOBATH

PE3YJIbTAaThL Ha6ﬂI02[eHPII>i 1 OIIBITOB

1.9

MPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DH3MYECKUX SIBICHUH WIN
(UBMYECKUX CBOWCTB TEJ: CAMOCTOSATEIHLHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, OMHCHIBATH XOJ OIMBITA U €ro

pe3yNbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOIUMOCTH CEPHI0O TPSAMBIX H3MEPEHHH,
ompeneNsisi CpelAHee 3HAueHUEe H3MepseMoil BenuuuHbl ((okycHoe
paccTosiHie coOuparomield JHH3bI), 0O0OOCHOBBIBATH BBHIOOP CrIOCO0a

U3MepeHus (U3MEPUTEIBHOTO ITprodopa)

1.11

IPOBOJUTH HCCIEA0BAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIHYUH C
UCTIOJIb30BAHUEM MPAMBIX M3MEpPEHMM: IJIaHMPOBATh HCCIIEA0BaHME,
CaMOCTOSATENBHO COOMpaTh YCTAHOBKY, (PUKCHpOBaTh pPE3ybTaThl

nonyquHoﬁ 3aBUCHUMOCTH (l)I/I3I/I‘IeCKI/IX BCIIMYHMH B BUIC Ta6J'II/II_II/I




I‘pa(bI/IKOB, ACJIaThb BBIBOAbBI 110 PE3yJibTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTDH KOCBCHHBIC U3MEPCHUA (1)I/ISI/IV-I€CKI/IX BCJIIMYHNH:
IJIaHUPOBATb U3MCEPCHMUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY
MU BBIINOJIHATE HU3MCPCHUA, CICAYs HpC,Z[J'IO)KGHHOfI WHCTPYKIHWH,
BBIUUCIAITh 3HAYCHUC BCJIMYWMHBI W AHAJIIM3HUPOBATL IIOJIYUCHHBIC

pe3yJbTaThl ¢ YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHH

1.13

co0nroAaTh TMpaBUjia TEXHUKHM O€30MacHOCTH TMpu  pabore ¢

nabopaTOpHBIM 000PYAOBaHHEM

1.14

pa3indaTb OCHOBHBIC IPU3HAKU H3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOI[CJ'ICﬁI
MaTepuajibHasd TOYKa, a0COJIFOTHO TBép)IOC TCJIO, TOYEYHBIM MCTOUYHUK
CBCTAa, JIy4, TOHKaA JIMH34, IUIAHCTApHasd MOJCIIb 4TOMA, HYKJIOHHAas

MOJECJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHUHIMIIBI JEUCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPONCTB C ONOPOM HAa MX OIHUCAHUS, HCHOJb3Ys
3HaHUST O CBOMCTBaxX (PU3MUECKHX SBIEHUM U HEOOXOIUMBbIE

(bu3rYecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl UM  CXEMAaTUYHbIE PUCYHKM H3YyYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIILHBIX npubopoB 51
TEXHOJIOTUYECKUX MPOIECCOB IMPHU PEIICHUU Y4eOHO-NPAKTUYECKUX
3aJa4, ONTUYECKNUE CXEMBI [yl MOCTPOEHMS N300paKEHUH B TNIOCKOM

3epKaje U coOuparoiieit TnH3e

1.17

NPUBOAWTH TMPUMEPHI  (HAXOAUTh HMHPOPMAIMIO O TMpHUMEpPax)
MPaKTHYECKOTO MCIIONhb30BaHUs (PH3HMUYECKUX 3HAHUH B IMOBCETHEBHON
KU3HU Ui oOecrieueHus] 0€30MacHOCTH TpH  OOpalieHud ¢
npuOOpaMH ¥ TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHHS 370POBbS U

COOIIOJICHUS. HOPM 3KOJIOTHUECKOT0 MOBEJICHHS B OKPY KAIOIIEH cpere

1.18

OCYIIECTBJIATh TOUCK MH(POPMAIUU (PU3NIECKOTO COJIEPIKAHUS B CETH
WNurepuer, camoctosTenbHO (HOPMYJIUPYsl TIOMCKOBBIM  3ampoc,
HaXoOIUTh myTHn OMPCACIICHUA AOCTOBCPHOCTU HOHy‘ICHHOﬁ
nHbOpMAallMM HAa OCHOBE HMEIOLIUXCS 3HAHUM W JOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

UCTIONIb30BaTh TPU  BHINIOJHEHUHM y4YeOHBIX 3aJaHWii  HAy4YHO-
MOMYJISIPHYIO JTUTEpaTypy (U3NYECKOTO COJEp’KaHUs, CIPaBOYHBIC
Martepuaibl, pecypcel ceth HVHTEepHeT; BiaAeTh NpUEMAMU

KOHCTIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHusi MH(OpMAIMHM U3 OJTHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE IMHCbMEHHbIE M YCTHbIE COOOLICHHS Ha
OCHOBEe HWH(GOpMAIIUM U3 HECKONbKUX HCTOYHUKOB (DU3UYECKOTO
coJiep>KaHus, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThl MPOEKTHON WIIN
UCCIIEIOBATENIbCKOM  NIEITENIBHOCTH,  NPU  3TOM  I'PaMOTHO
MCIONIb30BaTh U3YYEHHBIN MOHITUUHBIN anmapaT u3y4aeMoro pasjaena
GU3MKM U CONpPOBOXKJATh BBICTYIUIEHHE MpE3eHTALUe C yd4&ToMm

0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB M MCCICIOBAHUN (DU3MIECKUX
MIPOIIECCOB PaCHpeNie/siTh O0S3aHHOCTH B TPYINIC B COOTBETCTBUU C
MOCTABJIEHHBIMH  3aJayaMH, CJIEOATh 3a BLIIOJHEHHEM IUIaHA
JNICUCTBUA M KOPPEKTUPOBATh  €ro, aJeKBaTHO  OILICHHBATh
COOCTBEHHBIM BKJaA B JIEATEIbHOCTh TPYIIbL, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTE

pazpemath KOHQIUKTHI




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kona
pa3jaesa

Kox
JIEMEHTA

IIpoBepsieMble 3JIeMEHTHI COAEPKAHNS

®U3UKA U EE POJIb B IIOBHAHWM OKPYXAIOILIEI'O MHUPA

1.1

®uszuka — Hayka O MNpupofe. SIBIEHUS NPUPOIBL.
@usnyeckue  ABICHUS: MEXAHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

O®uznueckue BenMuuHBL.  M3MmepeHue  (uzHUECKUX
BenmuunH.  Dusmyeckue  mpuOopel.  [lorpenrHocTs

M3MepeHuil. MexryHapoiHasi CucTeMa €QuHUIL

1.3

EcrecTBeHHOHAYYHBII METOJ] MO3HAHUS: HAOJIOJCHHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIABMIKCHHUE TMIIOTE3,
9KCIIEPUMEHT MO0 TNPOBEpKE THUIOTE3, OOBACHEHHE

HAOJIFOIAEMOT0 SABJICHUS

14

Onucanne GU3NIECKUX SIBICHUH C IIOMOIILI0 MOJICTICH

1.5

[IpakTuyeckue paboTHI:

HHHPar##H#13mMepenre paccTOSTHUM.
#HiHPar##H#3mepenre 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H#Par###OnpeneneHue pa3MepoB MaJIbIX TEJl.
#H##Par###l13mepenue  TeMmreparypbl  IpU  TTOMOIIU

JKAJKOCTHOI'O TEPMOMETPA U JAaTUMKA TEMIIEPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHMUN BEIHHIECTBA

2.1

###Par#H#CTpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JOKa3bIBAIOIIME  JAUCKPETHOE

CTPOCHHUE BCIICCTBA

2.2

#HH#Par### ] pikenune YaCTHIL BeEIECTBA. CBa3b
CKOPOCTM  JBWXKCHHSI 4YacTUI[ C  TEMIepaTypou.

BpoyHnoBckoe nBuxenue, tudpdysus

2.3

BzaumopelicTBue yacTuil BENIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHUC




H#H#Par### ArperatHple COCTOSIHUSI BEILECTBA: CTPOEHUE

ra3oB, XHUJIKOCTeH M TBEPIBIX (KPUCTAJUIMYECKHUX) TEJL.

2.4 B3anMocBsa3p MeXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTHyeckue pabOTHI:
#H#Par###0Onenka nuaMerpa aTroMa METOAOM psJioB (C
WCIIONBb30BaHueM (oTorpaduii).

2.6 #HH#Par###OnbITE Mo  HaOJNIONEHWIO  TEIUIOBOTO

pacIIMpeHust Ta30B.
#HHAPar###OnbITl MO  OOHAPYKEHUIO JEHCTBHUS CHJI

MOJICKYJEIPHOI'O TPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 MexaHH4YeCKOe JIBIKEHHUE. PaBHOMepHOE i
' HEPaBHOMEPHOE JIBI)KCHUE
#HHHPar###CKopocTb. Cpenusis CKOpOCTb npu
3.2 HEPAaBHOMEPHOM JBIKEHUU. Pacuér nmytu u BpemeHu
JIBYOKCHUS
SlBnenue wHepuuu. 3aKoH HHEpIUU. B3ammopelictBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTU ABIDKEHUS Tell
Macca kak Mepa HHEPTHOCTH Tejia
3.4 #H#Par### InorHocts BeulecTtBa. CBsI3b IUIOTHOCTH C
' KOJJMYECTBOM MOJICKYJI B €IMHUIE 00BhEMA BEIIeCTBA
3.5 Cuna Kak XxapaKTepUCTHKA B3aUMOJCHCTBHSI TET
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MOMOIIIBIO TUHAMOMETpa
3.7 ###HPar##H# SIsnenne TAroreHus U cuiaa Tsokectd. Cuta
' TSKECTH Ha JIPYrux Iutanerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHue CKOJNBXKEHUS U TPEHUE TOKOSL.
' TpeHue B mpupoIe U TEXHUKE
3.9 #H##Par###CnoxxeHue CWI, HaMpaBlICHHBIX TI0 OJIHOM
' npsiMoil. PaBHo€CTBYIOIIAs CHJT
3.10 [IpakTuyeckue paboTHI:




OmpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBIDKCHHS
(mapuka B OKHIKOCTH, MOJETH  JJIEKTPUUYECKOTO
aBToMOOWIsI W Tak jganee). OmnpepencHue CcpemHei
CKOPOCTH CKOJIBKEHHs Opycka WM IIapuka 110
HAKJIOHHOW  TutockocTH. OmpeneneHne  TUIOTHOCTH
TBEPIIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTBh PaCTSHKEHHS (IeOopMaIuu) MPYKHUHBI OT
NPWIOKEHHOW  cmiibl.  OTBITBL,  JIEMOHCTPUPYIOIIHE
3aBHCHMOCThH CHJIBI TPEHHS CKOJBKEHHsI OT Beca Tela U

XapakTepa COIPUKaACaArOIINXCA HOBerHOCTefI

dusndueckue sABJICHUI B npupoac: NpuMepbl ABMKCHUA C

3.11 Pa3IM4YHBIMU CKOPOCTSIMU B YKUBOM M HEXUBOW IPUPOJE,
NeCTBUE CUIIBI TPEHUS B IIPUPOIE U TEXHUKE
3.12 TexHuyeckue ycTpoiicTBa: JUHAMOMETD, MOIIITUITHUKT
JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN U TA30B
11 HaBnenune TBEpaoro Ttena. CrmocoObl yMEHBICHUS |
' yBEIMUYEHUS AaBIICHUS
42 JlaBnenue rasza. 3aBHCUMOCTH JABJICHUS raza oT 00bEMa,
' TEMITEPaTypPhl
13 [lepenaua naBneHus: TBEPABIMU TEJIAMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKre MaIIUHBI
3aBUCHMOCTh  JIaBIICHUS JKHJIKOCTH OT  TJIyOWHBI.
4.4 Iuapocratndeckuit mapamokce. CooOmaronmecs CoCcy/pl.
lMuppaBnrueckre MEeXaHU3MBI
Atmocdepa 3emnn u armocdepHoe naBieHue. [IpudarHb
A5 CYILIECTBOBaHMUS BO3AYIIHOW 000m0uku 3emin. OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YDOBHEM MOPSI
46 Nsmepenue armochepHoro nasieHws. [Ipubopbr st
' U3MepeHusi aTMOC(EpHOTO JaBJICHUS
JlelicTBME KHUJKOCTM M ra3a Ha MNOTPYyKEHHOE B HUX
4.7 Teno. BelTankuBawomas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3myxomiaBanue




4.9

[IpakTyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTM Beca Telna B BOAE OT
o0béMa TOrpyXKEHHOM B JKMIKOCTb YacTH Tela.
OrnpeniesieHne BBITAIKUBAIOILIEH CHUJIBL, IEHCTBYIOIIEH Ha
TENO,  NOrpyxéHHoe B xuakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAIKUBAKOUIEH CHJIbIL, JIEUCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. ONbITH,
JEMOHCTPUPYIOUIME  3aBUCUMOCTH  BBITAJIKHBAOLIEH
CHJIBI, JEMCTBYIOIIEH Ha TENO B XKHUJIKOCTH, OT 00bEMa
NOTPYKEHHOU B KUAKOCTh YacTU Tejla U OT INIOTHOCTH
KUJKOCTH. KoncTpynpoBanue  apeomerpa  Win
KOHCTPYUPOBAHWE  JIOAKM U  OlpeAciieHHe €€

Ipy30N0AbEMHOCTH

4.10

®dusznueckue  SABICHUS B TPUPOJE:  BIUAHHE
aTMOC(EPHOTO JaBJICHUS Ha )KUBOW OpPTaHM3M, IJIaBaHUE

pBIO

4.11

TexHuyeckrne YCTpPOMCTBA: COOOIIAIONIUECST COCY/bI,
YCTPOMCTBO  BOJOIIPOBOJA, THAPABIMYECKUN IIPECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HAcoC,

apeoMeTp

PABOTA, MOILIHOCTbD, SHEPI' A

5.1 Mexanunueckas pabota
5.2 Mexanndeckasi MOIIIHOCTh
5 3 [IpocThie MexaHU3MBI: pblyar, OJOK, HaKIOHHAs
' II0CKOCTh. [IpaBuio paBHOBecCHs ppluara
5.4 [IpumeneHne paBuiIa paBHOBECHS phlyara K 010Ky
«3010T0€  mpaBwio»  MexaHukH.  KoaddumnmeHt
5.5 MOJIE3HOTO JeNCTBUS MEXaHHU3MOB. IIpocTtbie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanbHas SHEPruM TeJa, MOAHITOr0 Haa 3eMIEi
5.7 Kunerudeckas sHeprus
£ g [Tonnast mexaHuveckass >HEprus. 3aKOH H3MEHEHUs M
' COXpaHEHHS MEXaHUYECKON SHEPTUH
5.9 [IpakTuyeckue paboOTHI:




#H#Par###Onpenenenne paboThl CHJIBI TPEHUS TPU
PaBHOMEPHOM [BIDKEHHHM Tejla MO TOPU30HTAIBHOM
nosepxHoctu. MccinenoBaHue yclnoBUI  paBHOBECHs
ppiuara. M3mepenue KIIJI HakIOHHONH IJIOCKOCTH.

M3ydeHue 3aKkoHa COXpaHEHUSI MEXAaHUYECKOW SHEPTrUn

dusznueckue SBICHHUSI B npupoae: pblHaru B TCJIC

5.10
YernoBeKa
TexHudeckne yCTpPOWCTBA: pblYar, IOABWKHBIA W
5.11 HETIOJBHKHBIN OJIOKH, HAaKJIOHHAs TUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KITACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COAePKAHUA
pasjenaa 3J1eMEHTAa
TEIUJIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUM CTpOEHMs BemlecTBa. Macca M pa3Mmepbl
. MoJieKysl.  OmbITbl, NOATBEPXkJAIOLUIME  OCHOBHbBIE
MIOJIOKEHHSI MOJIEKYJIIPHOKUHETHUECKOW TEOpUU
Mogenu  TBEPAOrO, IJKHUAKOTO W Ta3000pa3HOro
6.2 cocTosAHMH BemiecTBa. Kpucraminueckue u amopgHbie
Tena
OOBbsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEN
6 6.3 Ha OCHOBE IIOJIOKEHUHA MOJEKYJISIPHOKMHETUYECKOM
TEOpHUH
6.4 CMaunBaHue U KaWUISIPHbIE SIBJICHUS
6.5 TemnoBoe pacmupeHue u cxxaTue
6.6 Temneparypa. CBsi3p TeMImeparypbl CO CKOPOCTHIO
' TEIUIOBOTO JIBM)KEHUSI YACTHIL
67 BuyTtpennsist sneprust. CnocoObl U3MEHEHHsI BHYTPEHHEH
. SHEPruu: Terionepeaada u CoBepiieHne padboThl
6.8 Bunel temonepenauun: TEIIONPOBOIHOCTD, KOHBEKIIHS,




U3Iy4eHue

KomnuectBo  Temmorel. YiaeiapHasd  TEMIOEMKOCTH

6.9
BEILIECTBA
TerooOMeH U TemJIOBOE paBHOBECHE. YpPaBHEHUE
6.10
TEIUIOBOTO OasaHca
511 [InaBneHne u OTBEpAEBAHNE KPUCTAIUIMUECKUX BELIECTB.
' VY nenbHas TEIO0TA IJIABJICHUS
[TapooOpazoBanne u  KoHaeHcanms.  Vcmapenue.
5.12 Kunenne. VYaenpHas  temiora  mapooOpa3oBaHMS.
' 3aBUCHMOCTb TEMIIEPATYpPbl KUIEHUS OT aTMOC(hepHOro
JIaBJICHUS
6.13 Bnaxnocts Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHask TEeIJIOTa CTOPAHUS
[Tpunnuner  paboTel  TeroBbix  aBurareneit  KI1J]
6.15 TEIUIOBOTO JBUraress. TerioBble IBUraTely W 3allnTa
OKPYKaIOLIEHN cpebl
3aKOH COXpaHEHUs U NPEBPALICHUS YHEPTUU B TEIUIOBBIX
6.16
mpoleccax
[IpakTuueckue padoOThI:
HHHPar##H#ONBITEE 10 OOHAPYXKEHUIO JICHCTBHS CHII
MOJIEKYJIIPHOTO IPUTSKEHUSL.
#HHPar##H#ONbITI 110 BBIPAIIMBAHUIO  KPUCTAJUIOB
MTOBApEHHOM COJIM WJIM caxapa.
#HAH#Par###OnBITBL MO HAOMIONCHHWIO  TETUIOBOTO
517 pacuIMpeHHust Ta30B, )KUAKOCTEH U TBEPIBIX TE.

#H##HPar#H##Onpenenenrue AaBiIeHUS BO3AyXa B OaJlJIOHE
HInpuUIa.

#HHHPar###OnbITh, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JABJICHUS] BO3JyXa OT €ro o0bEéMa M HarpeBaHusl WK
OXJIaXKICHUSI.

###Par###1lposepka runoressl JIMHEHHOW 3aBUCHUMOCTH

JJINHBI CTOJIOMKA KHUIKOCTH B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Par###HabmoneHue M3MEHEHUS BHYTPEHHEH
SHEPTrUU Tella B pe3ysibTare TeIvlonepenadyd U padoThI
BHEITHUX CHII.

###Par##llccnenoBanue sIBIEHUA TeIIOOOMEHa MpHU
CMEIIMBAHUU XOJIOIHOW U TOPSYEH BOMIBI.
###Par###Onpenenenue KOJIMUECTBA TEIJIOTHI,
MOJTyYCHHOTO BOJIOM MpH TEIUIOOOMEHE C HarpeThiM
METAUTHYECKUM [IUITHHIPOM.

#H#Par#H##Onpenenenne  yIenbHOM — TEIUIOEMKOCTH
BEIIECTBA.

#H##Par#H##lccnenoBanue mporecca UCTIapeHHUs.
###Par#H#OnpeneneHne  OTHOCUTENIBHON — BIAXKHOCTH
BO3/yXa.

#HHPar##H##Onpenenenue yeIbHON TEIIOTHI IIABJICHUS

Jbaa.

6.18

dusnyeckue SBICHUS B TMPHPOJC: TOBEPXHOCTHOE
HATSKCHUEC W KallWJJIAPHBIC SABJICHUA B IPUPOIL,
KPUCTAJUIBI B nipupoje, usnydenue CoJHIla, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpHU3bI; 00pa30BaHUE POCHI, TyMaHa,

HUHCA, CHETA.

6.19

TexHuueckue  yCTpOMCTBA: KANWUISIPbl, IMPUMEPHI
HCIIOJIb30BAHHA KPUCTAJIIOB, )KHI[KOCTHI:IfI TEPMOMCTD,
JATYUK TEMIIepaTypbl, TEPMOC, CHUCTeMa OTOIUICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOHHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUA.

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 Onextpuzanus Tei. JlBa poaa 3JIeKTpUYECKUX 3apsiI0oB
B3aumopelictBue 3apsbkeHHBIX Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B M PACCTOSIHUS MEKTy TEJIaMH)

- Onexrpuueckoe none. Hanpspk€HHOCTD 3JIEKTPUUECKOTO

nosist. [IpyHOUn cynepno3unuu 3IeKTPUYECKUX IOJIEH




(Ha Ka4YeCTBEHHOM YPOBHE)

Hocutenu »siexkTpuuecKkux 3apsaoB. IeMEHTApHBIN

7.4 anextpudeckuid 3apsan. Ctpoenue aroma. [IpoBogHUKHN 1
JIUDJIEKTPUKH
7.5 3aKOH COXpaHEHUS IEKTPUIECKOTO 3apsiia
26 ONEeKTpUYEeCKM  TOK.  YCIOBHS  CYyIIECTBOBAaHUSA
. AIEKTPUUECKOTO TOKA. VICTOYHMKHU MTOCTOSTHHOTO TOKA
JeiicTBus JIIEKTPAUYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJEKTPHUYECKUI TOK B
JKUJIKOCTAX U ra3ax
- Onexktpuueckass 1ienb. Cuia Toka. DIEKTPUUYECKOE
' HaIpsKEHNUE
29 CormnpoTuBieHue MPOBO/IHUKA. VY nenbHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akon OMa Jy1s ydacTka Ienu
[locnenoBarenbHOE W HapalielbHOE  COEAUHEHUE
7.11
MIPOBOJIHUKOB
PaGota W MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3aKOH
7.12
Jxoyns — Jlenua
213 DJNEeKTpUUYECKHE LEMU U MOTPEOUTENN 3JIEKTPUUECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[loctosiHHbie MarHUTHL. B3aumoneicTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOoe 1ON€ 3€MJIM U €ro
7.15
3Ha4YeHHE ISl )KU3HHU Ha 3eMlie
716 OmneiT OpcTena. MarHuTHOE 10JI€ AJIEKTPUUECKOTO TOKA.
' [IpumeHeHue >EeKTPOMAarHUTOB B TEXHUKE
JlelicTBE MArHUTHOTO MOJII Ha NPOBOJHHUK C TOKOM.
217 DJeKTpOoJABUTaTeNb MOCTOSSHHOTO TOKa. Mcmosib3oBaHue
' JJIEKTPOABUTaTENCd B TEXHUYECKMX YCTPOMCTBAX M Ha
TpPaHCIIOpTE
7.18 Ompitet ®apages.  SIlBneHue  2JIEKTPOMArHUTHOMN




naayknuu. [Ipasuio Jlenna

DNEeKTpOreHepaTop. CniocoOmI MOJTyYEHUS
7.19 JJICKTPUYECKON  DHEPrum. DNEeKTpOCTaHIIMU  Ha

BO306HOBJI$I€MBIX HCTOYHHKAX SHCPTHUU

[IpakTuueckue padoThI:

OnpITHl O HAOMIOJEHUIO JIEKTPU3ALUHN TNl UHAYKIHUEH

U IIPHA CONIPUKOCHOBEHUMU.

UccnenoBanue neMCTBUS DJIEKTPUYECKOTO MO Ha

IMPOBOAHUKHU U TUIJICKTPHUKH.

COopka u mpoBepka pabOThI DIEKTPUYECKON MU

MMOCTOSIHHOTO TOKA.

W3Mepenue u peryanpoBaHUe CHIIBI TOKA.

W3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3

PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKCHUS

Ha pPe3UCTOpE.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTH

AJIEKTPUUECKOTO COMPOTUBJICHHUS MPOBOAHHMKA OT €ro
7.20 JUTMHBI, TIJIOMIAIM TTOTIEPEYHOT0 CEYEHUSI U MaTepHaa.

[IpoBepka mpaBWia CIOXKEHUS HANPSHKCHWM  IpHU
[IOCJICZIOBATEIbHOM ~ COEAUHEHUU [JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Ui CHJIBI TOKAa IpU HapauieIbHOM
COeMMHEHUH  pe3uctopoB.  OmpeneneHue  paboOThHI
AJEKTPUUECKOTO TOKA, MIYIIEro Yepe3 pe3UCTop.
OnpeneneHue  MOUIHOCTH — AJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMOM Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, MJIYIIET0 Yepe3 JaMIOuKy, OT HalpsHKeHUs
Ha Hel. Onpenenenue KI1/] narpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICUCTBUS TOCTOSHHBIX MAarHUTOB.
W3ydyeHrne MarHuTHOrO MOJIsl TOCTOSTHHBIX MarHUTOB MPU
ux oOwveauHeHun u  pazgeneHun. lccnegoBanue
JEUCTBUSI AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpIThl,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




B3aI/IMOZ[eI>'ICTBI/ISI KaTyllKM C TOKOM U MarHura OT CHJIbI
TOKa W HaIllpaBJICHHUA TOKa B KaTyIIKE. I/I3yquI/Ie

Z[ef/'ICTBI/ISI MAarHuTHOro IoJisi Ha IMPOBOAHUK C TOKOM.

KoHcTpyuposanue " N3y4eHUe paboThI
3JEKTPOABUTATENS. N3mepenne KITA
JJEKTPOJABUIATENbHOW  yCTaHOBKH.  OmBITBI 11O

HCCIICOAOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIWU:
HUCCICA0OBAHUC W3MCHCHMI 3HAYCHUS U HaIpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

®usznyeckue SBICHUS B MPUPOJIE: IJIEKTPUUECKHUE
SABICHU B  aTMocdepe, OIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MAarHUTHOE ToJie 3eMJH, Apeid MOII0COB,
POJIb MAarHUTHOTO TOJIS JUISl )KU3HU Ha 3emJie, MOJIIPHOe

CHUAHHUC

1.22

TexHuyeckue YCTPONCTBA: AJIEKTPOCKOM, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUHMK DIICKTPHUECKOW DHEPTHUH,
AJIEKTPOOCBETUTENbHBIE  MPHUOOpPHI,  HAarpeBaTelbHBIC
AJIEKTPONTPUOOPHI (mpumeps), AIIEKTPUUYECKHE
NpCAOXPAHUTCIN, JBJICKTPOMArHUT, OSJCKTPOABUTATCIIb

IMOCTOSAHHOI'O TOKa, '€HEPATOP IMMOCTOAHHOI'O TOKA

9 KUIACC
Kon
Konx snementa [IpoBepsieMble 2IEMEHTBI COACPKAHNUS
paszznena
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JBHKEHUE. MarepuaibHasg TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCHUTENTHLHOCTh MEXaHUYECKOTO JABIKEHUS
8.3 PaBHOMEpHOE NPSMOJIMHEHOE IBIKEHUE
#H##Par#Ht#HepaBHOMEpHOE MPSAMOIMHEHHOE IBIKCHHE.
8.4 Cpennsss M MIHOBEHHas CKOpPOCTh Tejla  IIpHU

HCpaBHOMCPHOM JIBMXXKCHHUU




Yckopenue. PaBHOyCKOpEeHHOE IIPSAAMOJIMHENHOE

8.5
TIBUKCHHE
8.6 #H#Par###Croooanoe nagenue. OneiTel [anunes
###Par###PaBHOMEpHOE JBWKEHHE TIO0 OKPYKHOCTH.
8.7 Ilepuon u uwactota oOpamienus. JluHelHast M yriioBas
ckopocTu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE
8.8 [lepBsiii 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akon HeroToHa
8.11 #HH#APar###] [puHuuMn cynepno3uiuu Cui
8.12 Cwuia ynipyroctu. 3akoHn ['yka
#H##Par#H##Cuna TpeHus: cuia TPEHHUS CKOJIBKCHHUS,
813 CUJIa TPEHHUSI TIOKOS, IPYTUE BUABI TPEHUS
#H#Par#H##Cuna  TSHKECTH M 3aKOH  BCEMHUPHOIO
8.14 TATOTEHUSA. Y CKOpEeHHe CBOOOIHOTO MaIeHUs
Jemwxenne  mianet  Bokpyr  Comnma.  Ileppas
815 KOCMHUYECKasi CKopocTb. HeBecoMOCTh U meperpy3ku
PaBHOBecue MaTepualibHOM TOYKH. AOGCOIIOTHO TBEPIOE
8.16 TEJ0
#it#Par#Ht#PaBHOBecHe TBEPIOTO Tea ¢ 3aKPEIUIEHHOU
847 ocblo BpaieHus. MoMmeHT cuibl. LleHTp TshxecTH
8.18 Nmnynbce Tena. U3Menenne umnyisca. IMnynbce cuibl
8.19 3aKOH COXpaHEHUs UMITyJbCca
8.20 #HiHPar#Ht#Peak THBHOE IBUIKEHHE
8.21 Mexanuyeckas paboTa 1 MOIIIHOCTb
PaGora cun Tsxectu, ympyroctd, TtpeHus. CBs3b
8.22 SHEPruu U paboThI
[lorennmanpHast dHEPrus Tela, MOTHATOTO  HAX
8.23 MOBEPXHOCTHIO 3eMITU
8.24 [loTeHunanbHas SHEPrUsl CKATOM MPYKUHBI
#H##Part#H##Kunetnueckass  sHeprus.  Teopema 0
8.25 KWHETHUYECKOW SHEPTUr
8.26 #H##Par###3akoH cOXpaHEeHUs MEXaHHYECKON YHEPTHH




8.27

[IpakTuyeckue paboTHI:

Omnpenenenue cpeqHell CKOPOCTH CKOJBXEHUS Opycka
WM JBWKEHHs IIApHKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpenencHue ycKopeHMs: Tela IPU PaBHOYCKOPEHHOM
JBYDKCHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HadyaJbHOM CKOPOCTH.
IIpoBepka ruMOTE3Bl: €CIM NPU PABHOYCKOPEHHOM
JBIKEHUM Oe3 HayaJlbHOM CKOPOCTH IMYTHU OTHOCSATCS
KaKk psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOILNE
IIPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIb)KCHUS
OT Cuibl HOpMalbHOro JamiieHus. OrmpeneneHue
Koa(p¢uIeHTa TpeHus CcKoabxkeHus. OrmnpeneseHue
KECTKOCTH TpyxkuHbl. OmpeneneHue pabOThl  CUIIBI
TPEHUsT IIPpU PABHOMEPHOM JBWKCHUM Tejla II0
TOPU30HTAIBHONW MOBepXHOCTH. OmnpeneneHue padOTHI
CUIBI  yHOpPYyrocTM  Ipu  moabéMe  Ipy3a C
WCIIOJIb30BAHUEM  HENOJABW)KHOTO M IOJBHYKHOI'O

OJIOKOB

8.28

dusnyeckue SIBICHHUI B mpupoAc: NpUINBbI U OTJIMBBI,
JABMOKCHHUEC IIJIAHCT ComnaeuHom CUCTCMBbI, PCAKTHBHOC

ABHUKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckne  yCTpOMCTBA:  COMAOMETP,  JAaTUYHUKH

TIIOJIO’KEHHUS, PACCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

>4 Kos1e0aHMi: IEpUO/, YaCTOTa, aMILTUTY A
9 MaremaTtuueckui u MPY>KUHHBIN MAasTHHUKHU.
' [IpeBpaiiieHre SHEPrUU PU KOJIEOATETHHOM JBUKEHUU
93 3aryxatonme KkojeOaHus. BbpiHyXaeHHBIE KosieOaHus.
' Pe3onanc
Mexannyeckre BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH.
9.4 [IpononbHble W TONEpeyHbIe BOJHBL JlJIMHA BOJIHBI U

CKOpOCTb €€ paclpoCcTpaHeHHs. MeXaHUYeCKUe BOJIHBI B




TBEPJIOM TeJle, CEUCMHUUECKUE BOJIHBI

9.5 3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Nudpa3Byk u yisTpa3ByK
[IpakTryeckue paboOTHI:
Ompenenenne 4YacTOThl M Tepuojaa  KoJjeOaHWi
MaTeMaTU4eCcKOro MasiTHUKA.
OnpeneneHye  4YacTOTbl M MepHOAa  KoJieOaHMit
NPY>KMHHOT'O MasiTHUKa
97 HccnenoBanue 3aBUCUMOCTH — Iepuojia  KoJjeOaHMi
' MOJIBEIIEHHOIO0 K HUTH TIpy3a OT JUIMHBl HWTH.
HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHMi
NPY>KMHHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH nepuosa Kose0aHui rpy3a,
MOJIBELLIEHHOTO0 K HUTH, OT MAacchl Irpy3a U KECTKOCTH
npyxuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHHs
®dusnueckue SBJICHUS B MPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJIETPACEHUE, CEHCMUYECKHE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHudeckne yCTpPOWCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DIEeKTPOMArHUTHOE MOJ€. DIEKTPOMArHUTHbIE BOJIHBI.

104 CBoiiCcTBa DJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkaJia 3JIeKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas mnpupoga cBeta. CKOpPOCTh CBeTa.

' BosiHOBBIE CBOMCTBA CBETA

[IpakTryeckue pabOTHI:

10.4 W3yuenue CBOICTB  3MEKTPOMArHUTHBIX BOJH C
MTOMOIIEI0 MOOHITLHOTO Telie(hoHa
duznueckue SBICHUS B MPUPOJE: OHUOIOTHYECKOe

10.5 JeNCTBUE BUJIUMOTO, yIbTPaduOIETOBOTO u
PEHTIE€HOBCKOTI'O M3IIyYEHUN

10.6 TexHuueckue YCTpPOMCTBA: WCTIOJIb30BAHUE

QJICKTPOMATHUTHBIX BOJIH JJIL COTOBOM CBSI3U




11

CBETOBUGIE ABJIEHUA

11.1 JlyueBas monenb cBera. MIcTouHMKH cBeTa
11.2 [IpsimonnHENHOE pacpOCTpPaHEHUE CBETA
OTtpaxenue cBera. [lnockoe 3epkasno. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKOH NPEIOMIICHUS CBETa.
' [lonHOE BHYTpEHHEE OTPKEHUE CBETA
11.5 JIunza. Xop nydei B JIMH3E
m OnTHnueckas cucrema (oToanmapara, MUKpPOCKONa H
' TeJIecKona
117 I'maz kak omnrTWyeckas cuUCTeMa. bBIW30pPYKOCTh W
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro csera B crekTp. OnbiTel HboTOHA.
' CrnoxeHue cieKTpalbHBIX 1IBETOB. /{ucnepcus cBeta
[IpakTrueckue pabOTHI:
#H##Par#H#lccnenoBanue 3aBUCUMOCTH yria
OTpa)XKEHHsI CBETOBOTO JIy4a OT yIJia Ma/IeHHUs.
#HH##HPar#H#l13ydenne  XapakTepUCTUK  M300paKEeHUS
MpeaMeTa B IUIOCKOM 3epKaje.
#HHPar###lcciienopanue 3aBACHMOCTH yria
MPEIOMJICHUS CBETOBOTO JIy4a OT yria MaJeHUs Ha
m TPaHUIIE «BO3IyX — CTEKIION.
' ###Par##l lonyuenne  u300paXeHUH C  TIOMOIIBIO
coOuparorien JTUH3BI.
###Par###Onpeneneane  (OKYCHOTO PpacCTOSIHUS |
OINITUYECKOH CHUJIBI COOMpArOILEH JTNH3BI.
#HHPar##H#ONBITEl MO pa3iIoKEeHHI0 OeJoro cBeTa B
CHIEKTP.
#HHPar##H#ONBITEI IO BOCHPUATHIO LIBETA IMPEIMETOB
MIpU WX HAOIOACHUH Yepe3 BETOBbBIE (PUIBTPHI
dusnyeckue sBJICHUS B npupoje: 3atMeHus CoiHua u
11.10 JIyHbl, 1IBeTa TeN, ONTHYECKUE SIBICHHUS B atMmocdepe
(uBet HeOa, pedpakuys, pagyra, MUPax)
11.11 TexHuueckue YCTPOWCTBA: OYKH, MEPUCKOIT,




doToamnmapar, ONTUYECKHUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA
191 OmnbiTel Pezepdopna u miaHerapHas MoAeidb aToMa.
' Mogens aroma bopa
192 Hcnyckanne W MOTIOIMIEHHE CBETa aTOMOM. KBaHTHI.
' JInnenyaTslie CIEKTPBI
12.3 PagnoaktuBHOCTB. AJb(da, 6eTa- 1 raMMa-u3mydeHHs
194 Crpoenue aroMHoro snapa. HykioHHas Mozeinb
' aTOMHOTrO siapa. M30Tomnsl
198 PagnoaxktuBHele npeBpauieHusd. llepnon mnomypacnana
' ATOMHBIX fJIEP
o SnepHble peakuuu. 3aKOHbI COXpPaHEHHs 3aps0BOrO U
' MAacCOBOTO YHCEI
12.7 OHeprus cBsi3u aTOMHBIX s7ep. CBA3b MacChl U SHEPTUH
198 Peaknuu cuntesa u genenus saep. MICToUHUKYM sHEprun
' ConHua u 3B€37
129 Anepnas sHepretuka. /[lelicTBME  pagMOAaKTHBHBIX
' U3JIyYEHUI HA )KUBbIE OPTaHU3MBbI
[IpakTrueckue pabOTHI:
HalmioneHue CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB
W3ITy4YCHHUS.
12.10
HccnenoBanne TpPEeKOB: M3MEPEHHE IHEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
N3mepenue pagroakTuBHOTO (poHa
@dusznueckue SABICHUS B IIPUPOJE: ECTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAaKTUBHOE W3JIyUYE€HHE TPUPOJHBIX MHUHEPAJIOB,
JCUCTBHE DPAJMOAKTUBHBIX W3JIy4YCHHH Ha OpraHu3M
YeJI0BeKa
1212 Texnnueckune yCTpOICTBa: CIIEKTPOCKOII,

VHJVBUyJIbHBIA TO3UMETp, KaMepa Buiibcona




IHHPOBEPAEMBIE HA OI'D I1IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHON
IHPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
IpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEeAMETHBIM pe3y/bTaTam
0a30BOr0 YPOBHSI 0CBOEHUSI OCHOBHOI 00pa3oBaTe/ibHOIi
NporpaMmMbl OCHOBHOI0 0011ero oopasoBanus Ha ocHoBe ®I'OC

[lonumanue ponu  ¢U3MKM B HAyyHOH  KapTUHE  MHDPa;
c(OpMUPOBAHHOCTb 0A30BbIX MPEACTABICHUN O 3aKOHOMEPHOU CBS3U
U TI03HABAEMOCTU SIBICHUHA MPHUPOJBI, O POJM 3SKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poaud (GU3MKKM B Pa3BUTUHU
€CTeCTBEHHbIX HAyK, TEXHMKM U TEXHOJIOTUH, 00 HBOJIOLUHU
¢u3nuecKux 3HAHUNW W UX POJU B LEJIOCTHOM €CTECTBEHHOHAYYHOH
KapTHHE MHpPA, O BKJAJE POCCHHUCKUX M 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO

Mupa, pasBUTUC TCXHUKH U TEXHOJIOT Uit

3HaHUS O BHJAX MaTepuu (BELIECTBO U MOJIE), O JABWXKEHHU Kak
croco0e CyIecTBOBAaHHSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHH
CTPOEHHUSI BEILECTBAa, O (PU3NYECKOM CYIIHOCTH SIBICHUH HpPUPOIbI
(MEXaHMYECKUX, TEIUIOBBIX, JJEKTPOMAarHUTHbIX W KBAaHTOBBIX);
YMEHUE pa3inyaTh SABJICHUS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SIBJICHUE;
YMEHHE PACIIO3HABATH MPOSBICHUE W3YUYEHHBIX (DU3NUYECKHUX SBIICHHUM
B OKDYKAalILIEM MHpPE, BBIAEIAS HX CYIIECTBEHHBIE CBOMCTBa

(mpu3HaKH)

Brnanenne ocHoBaMHM TOHSTUHHOrO ammapara U CHUMBOJIHMYECKOTO
a3blka (PU3MKH U UCIIOJIb30BAHME WX JJIS pelleHus y4eOHBIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKHUE SIBICHUI U

MpoNHeCCChl, UCIIOJIL3Y q)YHI[aMCHTaJ'ILHBIe 1 SMITUPUYCCKHUEC 3aKOHBI

YMeHHe onuckiBaTh HU3YYCHHBIC CBOMCTBA TEII U (I)I/I?:I/I‘-IGCKI/IG SIBJICHUA,

HCIIOJIb3YyA (i)I/I3I/I'-IeCKI/Ie BCJIIMYHUHBI

Brnanenne ocHoBaMHM METOJOB HAy4YHOTO TIIO3HAHUS C YYETOM
coOmrofeHns mpaBui 0€30MacHOrO TpyJa: HaOMroAeHHuEe (PU3UYECKUX
SIBJICHUI:

YMEHHE CaMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY




U3 JIAaHHOTO Habopa o0OpyIOBaHUS 10 WHCTPYKIIMH, OMHUCHIBATH XOJT
OTIbITA U 3aIIUCHIBATh €r0 Pe3yJIbTaThl, (POPMYITUPOBATH BHIBOJIBI,
MMPOBCACHUEC NPAMBIX U KOCBCHHBIX I/ISMCpeHI/Iﬁ (1)I/I3PI‘ICCKI/IX BCIIMYHNH:
YMCHHE IUIAHUPOBATh H3MEPEHHUS, CaMOCTOSATEIbHO COOMpaTh
OKCIEPUMEHTAIBHYIO  YCTAHOBKY 10 HMHCTPYKIMH, BBIYHCISATD
3HAYCHUC BCIIMYMHBI W AHAJIMU3UPOBATH IIOJYUCHHBIC PE3YJILTAThI C
y4€TOM 3aJJaHHOW MOTPEITHOCTH PE3yIbTaTOB U3MEPCHUN;
NPOBEJICHUE  HECIOXKHBIX  JKCIICPUMEHTAIBHBIX  HCCIICIOBAHHIA;
CaMOCTOSITEIBHO ~ COOHMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY U
OPOBOAUTH  WCCIICAOBAHME MO  WHCTPYKIMH,  MPEACTaBIIATH
MOJTYYCHHBIC 3aBUCHUMOCTH (DU3UUCCKUX BEIIMYMH B BUJIC TaOIUI U
rpadMKOB, YYUTHIBATH TIOTPEIIHOCTH, JIEJIATh BHIBOJIBI 110 PE3YJIbTaTaM

HUCCICJ0BaHUA

[lonnmaHue  XapakTEPHBIX  CBOMCTB  (PH3MUYECKHMX  MOJENeH
(MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENIO, MOJIETH CTPOCHHMS
ra3oB, XUAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAasi MOJENb aTOMHOIO sipa) U YMEHHE NPUMEHATh UX JUIsS

00BbICHEHUS (I)I/ISI/I‘ICCKI/IX mponeccoB

YMeHue 0OBACHATH (PU3MUECKHE MPOLIECChl M CBOMCTBA TEJ, B TOM
yuciae M B KOHTEKCTE CHUTYalldil NPaKkTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIIATh IPUYMHHO-CIICICTBEHHBIE CBA3U U
CTPOHUTH OOBSICHEHHE C OMOPON Ha M3yYEHHBIE CBOWCTBA (PU3MUIECKUX

HBHCHHﬁ, (1)I/ISI/IIIGCKI/I€ 3aKOHBI, 3aKOHOMECPHOCTHU U MOACTIN

YMmeHue pemath pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHui),
UCTIONb3ysd 3aKOHbl U (OPMyJbl, CBS3bIBaIOIIUE  (U3NUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBATh KPATKOE YCJIOBHME 3a/auH,
BBISIBJIATh HEJOCTAIOIIME JaHHbIE, BBIOMpaTh 3aKOHBI U (HOPMYJIBI,
HEoOXouMBbIe Ui €€ peleHHs, UCIOIb30BaTh CIPABOYHBIC JaHHBIE,
IIPOBOAMTH pacdy€Tbl M OLIEHWBATH PEATMCTUYHOCTH IOJyYEHHOTO
3HA4YeHUsS (HPM3NYECKON BEITMYUHBI; YMEHUE ONPENENATh Pa3MEPHOCTh

(bu3MUecKoil BeNMUUMHBI, TIOJIYYEHHON NPU PEUICHNH 3a/1a41

YMeHHe XapakTepu3OoBaTh [PUHLMUIBI  JCHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM YHUCJE€ OBITOBBIX MPUOOPOB, U MPOMBIIUIEHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB MO UX OMUCAHUIO, UCIOJIb3Yys 3HAHUS O

CBOMCTBAxX (I)I/I3I/I‘ICCKI/IX SIBIICHUA U HeO6XO)II/IMLIe (1)I/I3I/IIICCKI/IC




3aKOHOMEPHOCTH

10

YMmenune HCITOJIb30BAThH 3HAHUA (6] (i)I/I3I/ILI€CKI/IX SAABJICHUSAX B
MOBCETHEBHOM KHW3HH Il oOecrieueHuss OE30MACHOCTH — TIpU
oOpamieHUd ¢ OBITOBBIMH ~ NpUOOpaMH MW TEXHUYECKUMH
YCTPONCTBAMH, COXpPAaHEHHUS 3I0pPOBbsI U  COONIOACHUS HOPM
9KOJIOTUYECKOTO TMOBENICHUS B OKpYXKAIOIIeH cpeje; TOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUs JOCTIDKEHHH (UMK U TEXHOJIOTUH

AJI pallMOHAJIBHOT'O TPUPOAOII0JIb30BaHUA

11

OmpIT TOWCKa, TpeoOpa3oBaHUA W TPEACTABICHHUS HWH(POPMAITIN
(U3MYIECKOTO COJCp)KaHHUS C UCIOJb30BaHHEM WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW; yMEHHE OIIEHUBATh TOCTOBEPHOCTh
MOJIydeHHOW WH(OpMAllMd Ha OCHOBE HWMEIOIIMXCS 3HAHUUA W
JOTIONTHUTEIIbHBIX ~ MCTOYHHKOB; YMEHHE  HCHOJb30BaTh  MpHU
BBINIOJTHEHUH y4YeOHBIX 3aJaHUi HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3MYECKOTO COACpXKAHUSI, CIPABOYHBIE MAaTEpPUAIIBI, PECYpChl CETH
WutepHer; BnageHue 0a30BBIMH  HaBBIKAMH  MpeoOpazoBaHUS
uHbOpMAllMM U3 OJHOW 3HAKOBOW CHUCTEMBl B JIPYIyI0; YMEHHUE
CO31aBaThb CO6CTBCHHBIC MUCBbMCHHBIC W YCTHBIC COO6H.I€HI/ISI Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIbKUX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D

1O ®HU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 MEXAHWYECKUE SBJIEHUA
11 Mexanudeckoe JnBmwKeHue. MarepuanpHas Todka. Cucrema  oTcuéra.
' OTHOCHUTEITHLHOCTD JBYKCHHS
PaBHOMepHOe 1 HepaBHOMepHOE ABMKeHHe. CpeaHss ckopocTb. Dopmyna Juis
1.2 BBIYHCIICHUS CPeIHEi ckopocTu: V = S/t
PaBHOMepHOE TpSIMOTMHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tela OT
BpPEMEHH B Cllydyae PaBHOMEPHOIO MPSIMOJIMHENHOTO JBUKCHHUS
13 (1) =x,+vt
['paduku 3aBHCHMOCTH OT BpPEMEHM JUISI TPOEKIHMU CKOPOCTH, MPOCKIHH
MEPEMECIIECHUs, IIyTH, KOOPJWHATHI TIPH PABHOMEPHOM MPSIMOJIUHEHHOM
JIBUKEHUN
3aBUCUMOCTh KOOPAMHATHI Tella OT BPEMEHU B Cllyuyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBY)KCHHUS :
2
S =vg # i+ ay = ;
2
@opmynbl sl TPOEKIUU TIEPEMEIICHUS, TPOCKIIMH CKOPOCTH W TIPOSKIIUU
YCKOPEHHUS MMPU PABHOYCKOPSCHHOM TPSMOJTMHEHHOM JIBHYKCHUU:
2
1.4 .Sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHS, MPOEKIUU
CKOPOCTH, MPOEKIHU TEepEeMENIeHUs, KOOPAWHAThl TPHU PAaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBMKCHHUH
CBobomnoe maaenue. Gopmysbl, ONUCHIBAIOIIME CBOOOJHOE IMaJeHUE Tela I10
15 BEpTUKANIHM (IBMKEHHWE Tela BHHU3 WM BBEPX OTHOCHUTEILHO TOBEPXHOCTH

3emun). ['paduky 3aBHCUMOCTHM OT BPEMEHHM [UIsl MNPOEKIUH YCKOPEHHS,




NPOCKIUM CKOPOCTH W KOOPAMHATHI TPH CBOOOJHOM TMAJCHUU Tela IO

BEPTUKAIU

CKOpOCTh PAaBHOMEPHOTO JIBW)KCHHS Tela 10 OKpY)XHOCTH. HampapieHue
CKOpPOCTH.

cDOpMy.TIa. IJI BBIYUCIICHUA CKOPOCTH 4YCPEC3 paJuyC OKPYXHOCTH U IHCPUOT

oOpalteHus:
2nR
L=
T

LlenTpocTpemMurenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTENHLHOTO

16 yckopenus. opmyiia 1 BEIYUCICHUS YCKOPEHMUS:
2
a. — L
=R
dopmyna, CBSI3bIBAIOIIAS IEPUOJ] U YACTOTY OOpAICHHUS:
V= 1
T
Macca. [1noTHOCTB BemecTBa. Popmyria Jis BBIYUCICHUS UIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHasa Qusudeckas BenuyuHa. CIoKeHre CHI
1.9 SBnenue nnepuuu. Ilepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBiieHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOIIEH Ha
TEJI0
B3anmopeiictue ten. Tperuii 3akoH HproToHa:
1.11 F 21 _P-l—}E
112 Tpenue nokos v TpeHUe CKoIbKeHus1. Dopmyna sl BBIYUCICHUS MOAYJIS CUJIbI

TPCHUSA CKOJILXKCHUSA:




F_=u-N

1.13

Hedbopmanus Tena. Ympyrue u Heymnpyrue aepopmanuu. 3aKOoH yHOpyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BC@MI/IpHOC TATOTEHHUE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -1,
F=g L1 _2%
R
Cuna Tspkectu. Y cKopeHre cBOOOIHOTO TaICHHS.
dopmyna s BBIYUCICHUS CHITBI TSHDKECTH BOJIM3H MOBEpXHOCTH 3emiu: F = mg.
JIBmxenue mnanet BOkpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTts 1 neperpysku

1.15

Nmnynbe Tena — BekTopHas Gu3ndecKas BeIHUrHa.
=m0

Nmnynse cucremsl Ten. 3sMenenue nmnyibca. UMmyJibC cuitbl

1.16

3aK0H COXpaHEHUS UMITYJIbCa TSl 3aMKHYTOW CUCTEMBI TEIT:
D=0, i, U, =const

PeakTuBHOE OBIKEHUE

1.17

Mexanndeckast pabota. @opmyia JJisi BEIYUCICHUS paOOThI CHITBIL:

A=F5ooscx

Mexannueckas MOIIIHOCTB:

=24
I

1.18

Kunernueckas n MOTCHIUAJIbHAA SHCPIU. CDOpMy.]Ia JJIA BBIYHUCJICHUA

KUHETHUYECKOW SHEPTUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOU OHCPIUH. d)opMlea JJI1 BBIYUCIICHU A HOTCHHH&HBHOﬁ




OHCPIuM TCJj1a, MOJHATOrO

HaJ 3eMIEi:

E,=mgh

Mexannueckas SHEpPIrusi:

E=E;.+E ?
1.19 .
3aKoH coOXpaHEHHs] MeXaHu4eckoi rHeprun. Gopmyna A 3aKOHA COXPAHEHUS
MEXaHUUYECKON 3HEPIUH B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBparieHrie MEXaHUYECKOM YHEPTUH MPU HATTUYUU CUJIBI TPECHUS.
[IpocThie MeXaHU3MBI. «30J0TOE IPABUIIO» MEXaHUKH.
Peruar. Momenr cwisl: M - FI.
YcnoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[TonBukHBIN 1 HenoABWKHBIHN Ooku. KII/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JaBienue TBEpIOro TENA.
dopmyna ajsi BBIYMCICHUS JaBICHUS TBEPOTO Tea:
_F
Pe3
191 JlaBienue raza. ATMocepHOe JTaBlicHUE.
['mapocTaTuyeckoe TaBIeHHE BHYTPU KHUIKOCTH.
dopmyria 11t BEIYUCIICHUS 1aBJIICHHUSI BHYTPH KUIKOCTH:
D=pgh+Py,
1.22 3akoH [lackams. ['mapaBimyaeckuii mpecc
3akon Apxumena. Dopmyna Uil ONPEAENCHUs BBITAIKUBAIOLIEH CHIIBI,
JEHCTBYIOIIEH Ha TEIO, MOTPYKEHHOE B KUAKOCTD WIIH ra3:
1.23

F_jlm_ =pgV

YcnoBue mmaBanus Tena. IlmaBanme CYI0OB U BO3AYyXOILIaBaAHUEC




1.24

Mexannueckue KoneOaHua. AMIUIMTYA, MEPUOJl M YacToTa KoOJIeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U NIEPUO]] KOIeOaHuil:

1.25

MaremMatnueckuii M TPYKUHHBIM MasTHUKH. [IpeBpamienue sHeprum npu

K0JIe0aTeIbHOM JBMKCHUUN

1.26

3aTYXaIOH_II/Ie KOJeOaHus. BLIHY)KILCHHBIG Koyie0anus. Pe3onanc

1.27

MexaHn4decKrue BOJIHBL HpOI[OJ'ILHLIe " TIONCPCUHBbIC BOJIHBI. I[J'II/IHEI BOJIHBI U

CKOpOCTh pacrpoCTpaHEHHs BOJIHBI:

h=v-T

1.28

3ByK. FPOMKOCTL M BBICOTA 3BYKaA. OTpa)KCHI/Ie 3By1(0BOI>i BOJIHBI Ha T'paHUIIC

nByx cpea. UHpa3ByK U yiIbTpa3ByK

1.29

Ilpakmuueckue pabomwi

N3mepenne cpenHel IMUIOTHOCTH BEUIECTBA; apXMMEIOBOM CHIIBI, HKECTKOCTH
MIPYKHUHBL, KOA(PHUITMEHTa TPEHUSI CKOJIBKECHHS; padOThl CHIIBI TPEHHS, CHIIBI
VOPYTOCTH; CPEIHEH CKOPOCTH JBIDKCHHS OpycKa 1O HAKJIOHHOW TUIOCKOCTH;
yCKOpeHus Opycka MpH [ABIKEHHWH [0 HAKJIOHHOM IUIOCKOCTH, YaCTOThl U
nmepuosia KojeOaHW MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Tepuoja
KoJieOaHU MPYKUHHOTO MAasITHUKA; MOMEHTA CHJIbI, JCMCTBYIOIIETO HA PhIYar;
paboThl CHJIBI YNPYTrOCTH TpPHU MOABEME Tpy3a C MOMOUIbIO HEMOABMKHOTO
61oKa; paboThl CHIIBI YIIPYTOCTU NPU MOABEME TPy3a C MOMOIIBIO MOJABHKHOTO
OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEAOBOM CHIIBI OT 00BEMa MOrpyKEHHOM
4aCTu TCJj1a U OT INIOTHOCTH XHUAKOCTHU, HC3aBUCUMOCTH BbITaHKI/IBaIOH_ICI\/'I CUIJIBI
OT MacChl TeJla; CUJIbl TPEHUS CKOJIbKEHUSI OT CHUJIbl HOPMAJILHOTO JIABJICHUSL U OT
poJa MOBEPXHOCTH; CWIIbI YIPYTOCTH, BO3HUKAIOLICH B IMPYKUHE, OT CTEIICHU
nedopManuy MPY>KUHBI; YCKOPEHUsT OpycKa OT yrjla HakJIOHAa HaNpaBIISIOLICH;
neproa (4acToThl) KOJICOAHWH HHUTSHOTO MAasTHUKA OT JUTMHBI HHUTH; TIEPHOJA
KOoJIe0aHUH TIPY)KMHHOTO MAasTHUKAa OT MacChl Tpy3a M >KECTKOCTU NPYKUHBI;
HCCJIEA0OBaHUE HE3aBHUCHMOCTH TIEpHoJa KOJIeOaHWA HHUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycaoBusi paBHOBECHsI phlyara

1.30

Duszuveckue s61eHUA 8 npupoc)e: OpuUMEpPbl JIBUKCHUA C PaA3JIMYHBIMU
CKOpPOCTIMU B ’KHBOH M HEKUBOM mnmpuponae, JIENCTBUE CHUJIBI TPCHUA B IPUPOAC U

TCXHUKEC, IMPUIMUBBI W OTJIUBLI, ABWXXCHUC IIJIAHCT ComnaeuHom CHUCTCMBI,




PEaKTUBHOE JBWKECHHUE KUBBIX OPraHU3MOB, pblYard B TEJIE YEJIOBEKA, BIMSIHUE
aTMOC(EpHOro JaBJeHUs Ha >KUBOM OpraHus3M, IUIaBaHUE pbIO, BOCHIPHUATHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHHC, celicMUYIecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKH IIOJOXKCHHA, PaCCTOAHUA U
YCKOpCHUA, AIUHAMOMCETD, IMOAIMIUIIHUKH, PAKCThI, pblyar, HOZ[BH)KHBIﬁ u

HeHO,Z[BI/I)KHHﬁ 6J'IOKI/I, HAKJIOHHAA IINIOCKOCTb, INPOCTBIC MCEXAaHHU3MbI B 6I>ITy,

Lal coOOIIaroOIIMecs COCY/Ibl, YCTPOHCTBO BOAONPOBOJA, T'HMIPABIUYECKUN Ipece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BAaHUE YIIbTPa3BYyKa B OBITY U TEXHHKE

2 TEIUUIOBBIE SABJIEHUA
OCHOBHBIE  TOJIOXKEHHS  MOJIEKYJSIPHO-KMHETHYECKOH TEOpUH  CTPOCHHS

2.1 BeniecTBa. Mojienu TBEPAOTO, KUIKOTO U ra3000pa3sHOro COCTOSHUM BEIIECTBA.
Kpucramimgeckue u amopHsie Tena

95 JBmwxkenune wyactury BemecTBa. CBS3b CKOPOCTH JBIKEHHS YaCTHI[ C

' temnepaTypoil. bpoyHoBckoe aBuxkenue, 1uddysus

2.3 CMaunBaHue ¥ KaNWUIPHBIE SIBJICHUS

2.4 TennoBoe pacimmpeHue u cxxaTue

2.5 TemoBoe paBHOBecHe

26 Buytpennsist sHeprus. Pabora u Teruomepenada Kak CIIOCOOBI HW3MEHEHUS

' BHYTPEHHEHN DHEPTUH

2.7 Bunsl Tennonepenauun: TEmIONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHUE
HarpeBanne u oxnaxzaeHue T1en. KoinmyecTBO  TEIUIOTHL Y ieNbHas
TEIIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs PHEPruM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIJIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u konaeHcauus. VM3MeHEHHME BHYTPEHHEW SHEPIHMM B IIPOLIECCE

210 ucnapeHuss M KoHaeHcauuu. Kumenuwe kuakoctu. VYnenabHas —TeoTa

' napoo6OpasoBanus: L = Q/m

211 Bnaxxnocts Bo3myxa




IInaBnenune wu kpucraumsanus. l3MeHeHHe BHYTPEHHEH DJHEPIHUHM IIpU

IJIaBJICHUU U KPUCTAJUIU3AllUH. YV nenpHas TEII0Ta IJIaBICHUS

2.12 5 @)
_}H
BHyTpeHHSIsI SHepTHs CrOpaHusl TOIUTHBA. Y JelIbHAS TEIUIOTa CTOPAHUS TOILUIHBA:
2.13 q=0Q/m
2.14 [Mpuanmner paboTs! TeroBbix apuratencit. KI1/1 teroBoro apuraresns
Ilpaxmuueckue pabomvi
W3mMepenne yaenbHON TEMTOEMKOCTH METAIMYECKOro IIJIMHAPA; KOJIMYecTBa
TEIUIOTHI, TOJYYSCHHOTO BOJOM KOMHATHOM TeMmepaTypbl (DUKCUPOBAHHON
MacChl, B KOTOPYIO OMYyIIEH HArpeTbld UWIHHIP, KOJIUYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArPeThIM IWJIMHAPOM, TIOCJE OIyCKAHUS €r0 B BOJIYy KOMHATHOM
TEMIIePaTyphl; OTHOCHUTENHHOW BIAKXHOCTH BO3AyXa; YJACIHHOW TEIJIOTHI
IUTaBJICHUS Jbaa. VccnenoBaHne W3MEHEHHS TEMIEpaTypbl BOIBI  TIPH
Pa3IMYHBIX YCIOBHSIX; SIBJICHHS TEIUIOOOMEHA IMPH CMENIMBAHUM XOJIOJAHOW W
ropsiueil BoJibl; Mpoliecca UCrapeHust
Qusuueckue sA61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSKEHUE M KaNWLIIPHbBIE
2.16 SBJICHUS B MPUPOJE, KPUCTAUIBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue
BOJ0EMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TyMaHa, UHes, CHera
Texnuueckue ycmpoticmea: KanWULSIpbl, IPUMEPBI UCII0JIb30BAHUS KPUCTAIJIOB,
517 KUJKOCTHBIH TEPMOMETpP, JATYUK TEMIIEPATYpPhl, TEPMOC, CHCTEMa OTOTLICHHS
' JIOMOB, THTPOMETPBI, TICHXPOMETp, MapoBasi TypOWHA, JBHUTaTe)Ib BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpu3aius Tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsI0B
3.2 B3anMopelicTBue 3apsukeHHBIX Ten. 3akoH Kymona
3.3 3aK0H COXpaHEHUS JISKTPUIECKOTO 3apsijia
34 Onektpuueckoe monie. Hampsyk€HHOCTh 3iekTpuyeckoro mofs. [lpuHnun
' CYNEpPHO3UINH SJIEKTPUUECKHUX MOJIeH (Ha KaYeCTBEHHOM yYPOBHE)
35 Hocutenu »snextpuueckux 3apsnoB. JleilicTBHE SIEKTPUYECKOrO TONS Ha
' AIEKTpHUYECKUE 3apsaabl. [IpOBOTHUKY U JUDIICKTPUKU
3.6 [TocTostHHBIN AneKTpUYecKuii TOK. JleCTBUS yekTprueckoro Toka. Cuia Toka.




Hanpspxenue.

I=g/t,U=A[Q

DJIEeKTpUIECKOe CONPOTHUBIICHHE. Y IEIBHOE AIEKTPHUUECKOE COTPOTUBIICHHUE:

3.7 R =pl/S
38 3akon Oma juis yuactka ssekrpuueckoit renu: | = U/R
[TocnenoBarenbHOE COEAUHEHUE TIPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOE COSMHEHNE TPOBOAHUKOB PABHOTO CONIPOTUBIICHHS
U=U;I=1+1;R=2.
2 2 -
CMeniaHHbIe COCTUHEHHSI TIPOBOJHUKOB
Pabota u momHOCTh 25ekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon [Lxoyns — Jlenna:
3.11 2
- O=I"-R-t
312 OmeiT Opcrena. MarHuTHOE TIOJE TIPSMOTO IPOBOJHHWKA C TOKOM. JIMHWM
MarHUTHOW WHIYKIIUN
313 MarguTHoe 10J€ IIOCTOSIHHOTO MarHmra. B3auMoaelcTBHE IMOCTOSHHBIX
MarHuToB
3.14 JleficTBre MarHUTHOIO IOJIs1 HA TIPOBOJHUK C TOKOM
3.15 Omnsitel @apanes. SABineHue 351eKTpoMaruuTHON nHAYKuuU. [IpaBumno Jlenna
Ilpakmuueckue pabomwi
W3Mepenne  DIIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PAOOTHI JIEKTPUIECCKOTO TOKA.
3.16 HccnenoBanrne 3aBUCHMOCTH CWJIBI TOKA, BO3HHKAIONIETO B IPOBOJHHUKE

(pe3ucTopsl, JaMIOYKa), OT HAMPSHXKEHUSI Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JIIMHBI TPOBOJIHUKA, TUIOIIAJAN €T0 MOTIEPEUYHOTO CEYCHUS U

YACIBHOT'O COITPOTUBJICHUA.




ITpoBepka npaBuiia s 3JIEKTPUUECKOTO HAIPSDKEHUS NPU MOCIEN0BATENIbHOM
COEIMHEHUM IPOBOJAHMKOB; IpaBWiIa JJIs CHUJIbl 3JIEKTPUYECKOrO TOKa IpHU

NapajuieIbHOM COECIUHEHUN ITPOBOJHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue sA61eHuUs 8 npupooe: DIEKTPUUECKUE SBIEHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE IMOJIE 3eMIIH, JApeli() MOIOCOB,
POJIb MATHUTHOTO TIOJIS TSI )KU3HH Ha 3eMiie, TIOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea. OSIEKTPOCKOIL, aMIIEPMETpP, BOJBTMETp, PEOCTar,
CU€TYMK  IJEKTPUYECKON  DHEpPruH,  AJIEKTPOOCBETUTENIBHBIE  MPUOOPHI,
3.18 HarpeBaTeIbHbIC AJIEKTPOTIPUOOPHI (mpuMepsI), AJIEKTPUICCKUE
NPEOXPAHUTEIN, JJIEKTPOMArHUT, OJIJIEKTPOABHUTATeNlb ITOCTOSTHHOTO —TOKa,
TeHEPaTOp MOCTOSTHHOTO TOKA
3.19 OnekTpoMarHuTHbIC BOJIHBL [1Ikamna 351eKTpOMarHUTHBIX BOJTH
3.20 JlydgeBas mojens cBeta. [IpsMonmHeiHOE pacpocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus csera. [Inockoe 3epkaino
3.22 [Ipenomienue cBeTa. 3aKOH MPETIOMIICHHS CBETA
3.23 Jlucniepcus ceeta
3.2 JIunza. Xop ayueit B nunH3e. POKycHOE paccTosiHuE JMH3bL. OnTHuYecKas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontudeckas cucreMa. OnTudeckue npudopsl
Ilpaxmuueckue pabomvi
###Par##I3MepeHne ONTHYECKONW CHIIBI coOWparomeld JTUH3bI, (OKYCHOTO
paccTostHus cOOMpAIOIIe JIMH3KI (10 CBOMCTBY paBEHCTBA Pa3MepoOB MpeIMeETa U
M300paKeHMsI, KOTJIa MPEeIMET PACTOJI0KEeH B JABOWMHOM (DOKycCe), MOKa3aTels
3.26 IIPEJIOMIIEHHUS CTEKJIA.
#H##Part#H##lccenoBanne CBOWCTBA M300pa)KCHUS, TOJYYCHHOTO C TIOMOIIIBIO
coOuparomiel JIMH3bI, W3MEHEHHS (POKYCHOTO pACCTOSTHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTIJla TPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MajCHHUs Ha
IPaHUIIEe «BO3IYX — CTEKIIO»
397 Qusuueckue aenenus 6 npupooe: 3atmenus Comuna u JlyHbI, mBera Te,
' onTHYECKHE sIBIICHUS B aTMOc(epe (1BeT Heba, pedpakius, paayra, MUPax)
298 Texunuueckue ycmpoiicmeéa: OYKH, TIEPHCKON, (OTOANIapar, ONTHYCCKUE
' CBETOBOJIBI
4 KBAHTOBEGLIE SABJIEHUA
4.1 PamnoakTuBHOCTE. Anbda-, OeTa-, TaMMa-u3nydeHus. Peaknuu anbda-u Oera-




pacriazaa

4.2 OmnwiTel Pezepdopna no paccestanto anbda-gactuil. [ImanerapHas Moaens atoMa

4.3 CocraB atomHoro sifipa. M30Tomnsl

4.4 Ilepnon nomypacnazga aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAaHEHMs 3apsiI0BOTO U MacCOBOTO YHUCE
Qusuueckue A6neHUs 6 npupooe: ECTECTBEHHBIM pPaJUOAKTUBHBIA (DOH,

4.6 KOCMHUYECKHE JIyud, paJUOAKTUBHOE MW3IYyYCHHE MPUPOJHBIX MHHEPAJIOB,
JENCTBUE paJJMOAKTUBHBIX U3Iy4EHHI Ha OPraHU3M YeJlOBeKa

A7 Texnuueckue ycmpoucmea. CUEKTPOCKON, UHIUBUAYAIbHBIA TO3UMETP, Kamepa

BI/IJ'IBCOHa, SAACPHAA SHCPTCTUKA




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






