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COJEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 KJIACC
DuU3UKa U €€ poJib B IO3HAHUM OKPYKAIOLIEro MHUpa.

®usuka — Hayka o npupoze. SABnenus npuponsl. Ouznueckue SABICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, ATIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®dusznveckue BeMMUUHBI. 3MepeHue ¢undeckux BenudyuH. DU3NUYecKue NPUOOPHI.
[Torpenmocte u3Mepennit MexayHapoaHas CUCTEMa €IUHUII.

Kak ¢u3uka um apyrue ecrecTBEHHbIE HAayKM M3ydaroT Hpupoxdy. EcTtecTBeHHOHaydHbIN
METO/l MO3HaHWsA: HaOMIo/eHUe, IOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBU)KEHUE THUIIOTE3,
SKCIEPUMEHT [0 IIPOBEpKe THUIOTe3, OOBsICHEeHHE HabmogaeMoro sieHus. OmnucaHue
(¢u3nYecKuX SBJICHUM C MTOMOIIBIO MOAETIeH

Hemoncmpayuu.

1. Mexanudeckue, TEMJIOBBIE, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®wusnueckue NpuOOPHI U MpOLEAypa NPAMBIX U3MEPEHUN aHAJIOTOBBIM U IU(POBHIM

PUOOPOM.

Jlabopamopnvie padomost u onvimol.

OmnpeneneHue 1eHsbl JeIeHUs KAkl K3MEPUTENILHOTO Mprudopa.
N3mepenune pacCTOSIHUN.

W3mepenne 00bEMa XKUAKOCTU U TBEPJOIO Tena.

OmnpeneneHue pasMepoB MaJIbIX TEIN.
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W3mepenue teMmreparypbl NpH TOMOIM KHAKOCTHOTO TEepPMOMETpa M JaTyuka
TEeMIIePaTyphI.
6. IIpoBemeHue wuccienoBaHUS MO MPOBEPKE THIOTE3bl: NAIBHOCTH MOJETA IIAPUKA,
MYHIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlie, YeM OOJIbIlie BBICOTA ITyCKa.
IMepBoHauyabHbIE CBE/IEHUS 0 CTPOEHUHU BellieCTBA.

CtpoeHne BellecTBa: aTOMbl M MOJIEKYNIbI, UX pasMepbl. OMBITHI, JOKA3bIBAIOIIME
JMCKPETHOE CTPOCHHE BEIECTRA.

JIBmkeHue yacTul] BemecTBa. CBS3p CKOPOCTH ABMIKEHUS YacTUII C TEMIIEpaTypoOu.
bpoyHnoBckoe aBuxkeHue, mudysus. BzaummosneiicTBHE YacTHIl BEIIECTBA: MPUTHKEHUE H
OTTaJKHBaHHUEC.

ArperaTHbple  COCTOSHUS  BEIIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH W TBEPABIX
(KpuCTAIUTMYECKUX) Tel. B3amMOCBsI3b MEXJy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYISPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI
BOJIbI.

Hemoncmpayuu.

1. HaGnroneHue OpOYHOBCKOTO JIBHUKEHUSL.

2. HaoOmonenue nuddy3um.

3. HalGmronenue sBIeHUM, OOBSICHSIONMXCS MPUTSHKEHHEM WIH OTTATKMBAHUEM YaCTHI]

BCIICCTBA.

Jlabopamopnvie padbomost u onvimol.

1. Ouenka nuamerpa aToMa METOAOM PsIZIOB (C HCIOIb30BaHUEM (oToTpaduii).

2. OmBITHI 11O HAOJFOICHUIO TETUIOBOTO PACIIMPEHUSI TA30B.

3. OmnbITHI 10 0OHAPYKEHUIO ACUCTBUS CHJI MOJIEKYSIPHOTO MPUTHKCHUS.



JIBM:xeHHe U B3auMOAeiCTBHE TeJl.

Mexanuueckoe nBUXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE nABUKeHue. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacuer myTy 1 BpeMEHH JBUKECHU .

SlBnenue wHepuuu. 3aKOH WHEPUUHU. B3auMojeicTBHEe Tea Kak NMpUYMHA HU3MEHEHUS
CKOPOCTH JIBMXEHHUs Ten. Macca kak Mepa wuHepTHOCTH Tena. I[lmoTHocTh BemectBa. CBsizb
MJIOTHOCTH C KOJIMYECTBOM MOJIEKY] B €IUHHUIIE 00beMa BELIECTBA.

Cuna kak XapakTepuCTHKa B3aumojiedcTBus Tteil. Cuiia ynpyroctu W 3akoH ['yka.
W3mepenue cuibl C MOMOIIBI JUHAMOMETpa. SIBlieHME TAroTeHHs M cuia TsokectH. Cuia
TSDKECTH Ha Jpyrux IaHertax. Bec Tema. HeBecomocTbh. CrokeHue Cuil, HAlpaBJIEHHBIX IO
onHoH npsimol. PaBHozelcTByromas cuil. Cuia TpeHus. TpeHue CKOJIBXKEHUS U TPEHHUE MOKOA.
TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHUuecKoro JBUKEHUS Tena.

N3mepeHne ckopocTy NPSIMOIMHEHHOTO IBUKEHUS.

Habnronenue siBieHus: HHEPLU.

HaOnronenne n3amMeHeHus CKOPOCTU MPH B3aUMOJIEHCTBUU TEJl.

CpaBHEHME Macc 110 B3aUMOJIEHCTBUIO TEIL.

CroxeHue cuil, HalpaBJIEHHBIX [10 OAHOM MPAMOIA.

Jlaﬁopamopuble padomol u onvimol.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIAPUKA B KUAKOCTH, MOJIEIH
JJIEKTPUYECKOTO aBTOMOOWIISI U TaK Jayiee).
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2. OrmpeneneHue cpeiHell CKOPOCTH CKOJBKEHHUs Opycka WM IIApHKa IO HAKIOHHOW
MIJIOCKOCTH.

3. OmpexeneHue MIOTHOCTU TBEPAOTO TeNa.

4. OnwIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh PACTsDKEHHS (IedopMaruu) MpyKUHBI OT
MIPUIIOKEHHOM CHJIBI.

5. OmnBITHI, JEMOHCTPUPYIOIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHUS OT Beca Tena U
XapakTepa CONMpPHUKACAIOIMXCS MOBEPXHOCTEH.

JlaB/1eHue TBEPABIX TeJI, AKHIAKOCTEH H ra3oB.

Janenue. CiocoObl yMEHBIICHUS U YBEIMYEHUs qaBiaeHus. J[aBieHue raza. 3aBUCUMOCTD
JIaBJICHUA Ta3a oT o0beMa, Temmeparypsl. Ilepenaua naBieHus TBEpABIMHU TEIAMH, KHIKOCTIMH
u razamu. 3akoH [lackans. [lHeBMaTHUeckue MalMHBI. 3aBUCHMOCTH JABICHUS KUAKOCTH OT
rnyoussl.  'mapocrarnueckuit  mapamgoke. CooOmaronmecst  cocymasl.  [mapaBimdeckue
MEXaHHU3MbI.

Atmocdepa 3emnu u armochepHoe naBiieHue. [IpuyuHBI CyIIECTBOBAaHHS BO3AYIIHOW
obonouku 3emnu. OmnwiTr Toppuuennu. M3mepenue armocdepHOro maBiieHUs. 3aBHUCHUMOCTb
aTMoc(epHOro JaBJIEHHS OT BBICOTHI Hal YpoBHeM Mops. [Ipubopsl mis u3MepeHus
aTMOoCc(epHOTO JTaBJICHUSI.

JlelicTBHe )XKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BoITankuBaromas (apXume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3myxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUS T'a3a OT TeMIIepaTyphbl.

Ilepenaya naBiI€HUS )KUAKOCTBIO U Fa30M.
Coobmuronmecs coCyzsl.

I'mppaBimueckuii mpecc.

[TposiBieHue neiicTBus aTMOC(PepHOrO TaBJICHUS.
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3aBUCHMOCTDh BBITAJIKUBAIOIIEH CHJIBI OT O00BEMA NOTPYXKEHHON wYacTu Tela Hu
TJIOTHOCTH KU JIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUJIKOCTH.

VcinoBue muaBaHus TeN: IUIABAaHUE WJIM TIOTPYKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOUICHUSI TIIIOTHOCTEH TeNa U KU IKOCTH.

Jlabopamopnwvie padomot u onvimel.

1.

2.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00BbEMA MOTPYKEHHON B YKUIKOCTh
4acTHU Tena.

OrnpeneneHue BBHITAIKUBAIOLIEH CHUJIbI, JACWCTBYIOIIEW Ha TeJO, MOIPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLICH CHJIBI, JACUCTBYIOIEH Ha TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OnsITHI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKMBAIOIIEH CHJIIbI, JEMCTBYIOIIEH Ha
TEJNO B XXUAKOCTH, OT 00bEMA MOIPYKEHHON B KMJAKOCTh YaCTH TeJa U OT IJIOTHOCTH
KHUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH M OIpPENEICHHE €€
IPY30MOAbEMHOCTH.

Padora u MmoumHOCTb. JHEpPrusi.

Mexanndeckasi pabora. MOIHOCTS.

[lpocTeie MeXaHW3MBI: pblYar, OJOK, HAKIOHHAs ILJIOCKOCTh. [IpaBWiIo paBHOBECHs
poiuara. [lpumMeHeHHE MpaBuja paBHOBECHS pbIdara K OJIOKY. «30J0TO€ MPAaBUIIO» MEXaHHKH.
Koadpduuuent mnonesnoro neiictBus (manee — KIIJ) mpocthix MexaHu3MoB. [IpocTbie
MEXaHU3MBbI B 6I)ITy 1 TECXHUKE.

Mexanuueckass sHeprus. Kunernueckas u mnoTeHUMalbHass »Heprus. llpeBpainenue
OJHOTO BHJIa MEXaHUYECKON IHEPIUU B IPYrol. 3aKOH COXpAHEHHSI YHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TpuMepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padomot u onvimel.

1. Omnpenenenue pabOTBl CHJIBI TPEHUS IMpPU PABHOMEPHOM JBM)KEHHM Tela IO
TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanwue yclIOBUN paBHOBECHS pblyara.
3. Mamepenue KIIJ] HakIOHHO¥ IJIOCKOCTH.
4. V3yueHue 3aKOHA COXpPAaHEHUS MEXaHUYECKOW IHEPrHHU.
8 KJIACC

TemnoBbie siBJeHHUS.
OCHOBHBIE TTOJIOKCHH S MOHGKYHHpHO'I(HHeTH‘{GCKOﬁ TCOpPpUHN CTPOCHHUA BCHICCTBA. Macca
U pasMEpbl aTOMOB HW  MOJICKYIIL. OHI:ITBI, MOATBCPKAAIOIME OCHOBHBIC ITOJIOKCHHUA

MOJIEKYJIIPHOKHHETUYECKONW TEOPHH.

Mogenu TBEpAOTO, KHUAKOTO U ra3000pa3HOro cocTosHui BeuecTBa. Kpucrammueckue u
amopdubie Tena. OObSICHEHHE CBOWCTB ra30B, JKUIKOCTEH M TBEPABIX T HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETHYECKOM Teopun. (CMauuMBaHWE U KaNWUIAPHBIE sBJICHUA. TerioBoe
pacumMpeHue U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJOBOIO JBHUXKEHHUS YacCTHILI.
Buyrpennsin  snHeprusi. CrocoObl HM3MEHEHUsS BHYTPEHHEHW OHEpPruM: Temionepenadya u
coBepilieHre padoThl. Buabl Tennonepeaayu: TEMIONPOBOIHOCTh, KOHBEKIIUS, H3TydeHHUE.



KonuuectBo TemynoTsl. YaenbHas TEMJIOEMKOCTh BEIECTBA. TemIOOOMEH U TEIIOBOE
paBHOBecHE. YpaBHEHHE TeIIOBOro OamaHca. IlnmaBieHue m OoTBepleBaHME KPUCTAIIIMYECKUX

BCHICCTB.

yI[CJ'IBHaﬂ TCIIJIOTA IIJIaBJICHMA. Hapoo6pa3OBaHHe Hn KOHJICHCAaIlu:. I/IcnapeHHe.

Kunenne. VYnenbHass Temiota napooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATypbl KUIIEHHUS OT
aTMoc(epHOTrO JTaBICHUS.

Bnaxuocth BO3ayXa.

DHeprus TONauBa. Y ieJabHas TENjI0Ta CrOpaHusl.

[Mpuaumnbl pabotel TermnoBbix aBurarenceit KIIJ[ TenmoBoro nsurarens. TemsoBbie
JIBUTATENIH Y 3a1MTA OKPYKAIOUIEH CpEJIbI.

3aKOH COXpaHEHHUs U MPEBPAILCHUS YHEPTUU B TEIJIOBBIX ITPOI[EcCcaX.

Hemoncmpayuu.

1. HaGmonenue GpOyHOBCKOTO JABUKEHHUS.

2. HaoOmonenue nquddy3um.

3. HaOmronenue sBIeHUY CMaYMBaHWS M KAITMJUIIPHBIX SIBJICHUH.

4. HalGnroneHue TEnjI0OBOTO PACHIMPEHUS TEl.

5. H3meHeHwue naBieHUs raza mpu U3MEHEHNU 00bEMa U HAarPEeBaHU U WJIH OXJIAXKICHUU.

6. IIpaBuna u3MepeHUs TeMIIepaTyphl.

7. Bupsl Teruionepeaayu.

8. OxyaxkaeHue Ipu COBEPLIICHUH PabOTHI.

9. HarpeBaHue mpu coBepIieHUH padOThl BHEIIHUMU CUJIAMH.

10. CpaBHeHHUE TEIIIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

11. Habnronenue KumneHus.

12. HabGmroieHue OCTOSHCTBA TEMITEPATYPhI IPH TIABJICHUH.

13. Mojienu TEIIOBBIX ABUTATEIEH.

Jlabopamopnwvie padomost u onvimel.

1. OmnpbIThI 10 0OHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSDKEHUSI.

2. OmBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COMU UITK caxapa.

3. OmBITHI 110 HAOJFOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTSH U TBEPIBIX TEII.

4. OmpeneneHue AaBJICHUS BO3QyXa B OaJUIOHE IMPHUIIA.

5. OmnbITHl, NEMOHCTPUPYIOIME 3aBUCHMOCTb JABJICHHS BO3JIyXa OT €ro o0béMa u
HarpeBaHus WA OXJIAXKICHUS.

6. IIpoBepka THUMOTE3bl JHMHEHHONW 3aBHUCHUMOCTH JUIMHBI CTOJOMKA KHUAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIEPATYpPHI.

7. HabmroneHue u3MeHEHUs BHYTPEHHEH SHEpPTuu Tela B pe3yibTaTe Teruionepenadyu u
paboOThI BHEIIHUX CHII.

8. MHccnenoBanue sBICHUS TEIII000MEHA NMPU CMEIIMBAHUH XOJIOHOM U ropsueld BOIBI.

9. Ompenenenue KOMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpHU TEIJIOOOMEHE C
HarpeThbIM METAUTMYECKUM ITHJIMHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECCTBA.

11. UccnenoBanue mpoiecca uCImapeHusl.

12. Onpenenenre OTHOCUTENHHOM BIAKHOCTH BO3/IyXa.

13. Onpenenenue yaenbHON TEMIOTHI IJIABJICHUS JIbA.

DJleKTpUYeCKHUe U MATHUTHBIE SIBJIEHUS .
Onekrpusauus Ten. JIBa poja 3JIeKTpUYECKUX 3apsioB. BzaumopneilcTBue 3apsyKE€HHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI B3aUMOJICHCTBHS 3apSHKEHHBIX TEJ OT BEIMYUHBI
3apsA0B U PACCTOSIHUS MEXKY TEIaMHu ).



Onekrpuyeckoe nojue. HanpsokéHHocTh anekrpuueckoro noss. [IpuHnun cynepnozuuuun
ANEKTPUUECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu nsnexTpuyeckux 3apsaoB. DJIEMEHTApHBIN siiekTpudeckuid 3apsan. CTpoeHue
atoma. [IpOBOTHUKY U TUATEKTPUKU. 3aKOH COXPaHEHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUUYECKUN TOK. YCIOBHSl CYIIECTBOBAHMSI JIJIEKTPUUYECKOTO ToOKa. McTouHMKH
MOCTOSITHHOTO TOKa. JIEMCTBUS DJIEKTPUUYECKOTO TOKAa (TEMJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUN TOK B KHUJKOCTAX U razax.

Onekrpuyeckas uenb. Cuiia TokKa. OJeKTpuueckoe HampsbkeHue. ConpoTUBIECHHUE
MPOBOJAHUKA. YJEIbHOE CONPOTUBJIICHUE BelecTBa. 3akoH Oma [  ydacTka IIeMH.
[locnenoBarenbHOE 1 MapaJJIEIbHOE COETUHEHUE IPOBOJHUKOB.

PabGoTta u MonmOCTh AneKTpruueckoro Toka. 3akoH J[xoyns—JleHia. Dnekrpudeckue menu
U IOTpeOUTENN dIEKTPUUYECKO dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3anMoOAECTBHME MOCTOSIHHBIX MAarHMTOB. MarHuTHoe TOJe€.
MarauTtHOe 1osie 3eMJId U €T0 3HaUYeHHe JJIs *KU3HHU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe mose
3JIEKTPUYECKOTO TOKa. [IpuMeHeHune 371eKTpOMAarHuToB B T€XHUKE. J[€MICTBME MAarHUTHOIO MOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOABUTATENIb TOCTOSHHOTO ToKa. Vcmonb3oBanue
3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apanes. SIBaeHWe dJIEKTpOMarHUTHOW wHAykuuu. llpaBuno JleHna.
OnekrporeHeparop. CrocoObl TMOMydeHUS JJICKTPUYECKOW JHEpruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX UCTOYHUKAX DHEPIUH.

Hemoncmpayuu.

DJIeKTpU3aLus Tel.
JIBa poia SIEKTPUYECKUX 3apsI0B M B3aMMOJICHCTBUE 3apsHKEHHBIX TE.
YCTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.
DJleKTpocTaTnyecKas WHIYKIHUS.
3aKOH COXpaHEHHUS IJIECKTPUUECKUX 3aPs/IOB.
[IpOBOIHMKY U TUBJIEKTPUKU.
MopenupoBaHuE CUTTOBBIX JIMTHUM JIEKTPUUECKOTO TTOJISL.
HcToOuHMKM TOCTOSIHHOTO TOKA.
JIeliCTBUSA SIIEKTPUUECKOTO TOKA.
. DJIEKTPUUYECKUN TOK B KHUJKOCTH.
. I'a30BBIi pa3ps.
. IBMepeHnue cuiibl TOKa aMIIEPMETPOM.
. I3MepeHune 371eKTpuuecKoro HalpsyKE€HUsI BOJIBTMETPOM.
. Peoctrat u MarazuH conpoTHBJICHUIA.
. B3aumoiericTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaH#e HEBO3MOXXHOCTH Pa3/I€ICHHUS IMOJFOCOB MAarHUTA.
. MonenupoBaH#e MarHUTHBIX MTOJIEH TOCTOSIHHBIX MAaTHUTOB.
. OnwIT Dpcrena.
. MarHuTHOE T0JIe TOKA. DJIEKTPOMAarHur.
. JlelicTBHE MarHUTHOTO 1OJIS1 HA POBOJAHUK C TOKOM.
. DJIEKTPOABUTATEIb TOCTOSHHOTO TOKA.
. UccnenoBanue siBIEHUS 2JIEGKTPOMArHUTHON MHIYKIIHH.
. OnbiTel Dapanes.
. 3aBUCUMOCTbH HAITPaBJICHHSI MHAYKIIHOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
. DJIeKTporeHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopuwvie padomost u onvimel.

OMnBITHI O HAOTIOACHUIO AJICKTPU3AIIUH TN MHIYKIIHEH U TPU COMPUKOCHOBCHUH.

HccnenoBanue neicTBUS SNIEKTPUUECKOTO OIS Ha TPOBOJHUKU U AUDIIEKTPUKH.

Coopxka u mpoBepka padbOThI JIEKTPUUYECKON 1IETH MOCTOSHHOTO TOKA.

H3mepenue u perynupoBaHue CUIIBI TOKA.

H3mepenne u perympoBaHue HANPSHDKCHHSL.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 PE3U CTOP, OT COMPOTHUBICHUS

pe3ucTopa 1 HaMpsLKEHUs Ha PE3UCTOPE.

7. OnbITB, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JJICKTPUYCCKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €TO JIIMHBI, TUIOIIAIU MOIMEPEYHOr0 CEYCHUS U MaTepuarna.

8. IIpoBepka mpaBWja CIOKCHHS HANPSHKCHHH IPU IMMOCICIOBATSIIEHOM COCIUH CHUH
JIBYX PE3UCTOPOB.

9. TlIpoBepka MmpaBwIIa TS CHUTBI TOKA TIPH TApA/UICTFHOM COSTMHEHUH PE3HUCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UuCTop.

11. Onpenenenrie MOIHOCTU JIEKTPUUECKOTO TOKA, BBIACISEMON Ha PE3UCTOPE.

12. UccrenoBanme 3aBUCHMOCTH CHITBI TOKA, HJIYIIICTO Yepe3 JIAMITOYKY, OT HaIpsDKECHUS
Ha HEeH.

13. Onpenenenne KI1J] HarpeBaTems.

14. UccnenoBanre MAarHUTHOTO B3aUMOICH CTBHSI ITOCTOSIHHBIX MAaTHUTOB.

15. U3yyeHre MarHUTHOTO TIOJIA TOCTOSIHHBIX MAarHUTOB MpPU HMX OOBEAUHEHUU H
pa3zieneHuu.

16. UccnenoBanue neicTBHS IIEKTPUUECKOTO TOKA Ha MAaTHUTHYIO CTPEIIKY.

17. OnBITHI, IEMOHCTPHUPYIOIIME 3aBUCHMOCTE CHJIBI B3aHMOJICHCTBHUS KATYIIIKK C TOKOM H
MarHuTa OT CUJIbl TOKa W HAIllPaBJICHUS TOKA B KaTYIIIKE.

18. Uzyuenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

ok wnE

19. KoHcTpynpoBanue u u3ydeHne padoThl AJIEKTP OABUTATEIS.

20. Mzmepenne KIIJ[ anekrpoaBurareabHON YCTaHOBKH.

21. OUBITHl 1O MCCIEIOBAHMIO SIBICHHUS AJIEKTPOMArHUTHON WHIYKIIMHU: MCCICIOBAHHE
M3MEHEHM I 3HaUEHU U HAIlPaBJIEHU S HHAYKIHOHHOI'O TOKA.

9 KJIACC
MexaHnuecKue siBJIe HUsl.

Mexanuueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOT0 JBHXEHHUs. PaBHOMepHOEe mpsMoiMHENHHOe JABUKeHHe. HepaBHOoMepHOe
NpsMOJIMHENHOE JBUXeHue. CpenHssi U MIHOBEHHAas CKOPOCTh Tela IPU HEPABHOMEPHOM
JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE MpsiMOTMHEHHOE aBrkeHre. CBoOoHOE ageHue. OmbIThI
lanunes.

PaBHOMEpHOE nBHMKEHHE MO OKpYXHOCTH. llepmon u dactora obpamenus. JluneitHas u
yraoBasi cKopocTH. LleHTpocTpeMuTenbHOe YCKOPEHHE.

IlepBeiit 3axkoH Herotona. Bropoi 3akoH Herotona. Tperuit 3akon Herortona. IlpuHnun
CyNEpIO3ULIUHU CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: culia TPEHHSI CKOJIBKECHHS, CHJIAa TPEHUS
MOKOSI, APYIH€ BUJIbI TPEHUSL.



Cuia TSDKECTM M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJIHOTO MaJIeHUs.
Heuxenune mmaner Bokpyr Connuna. IlepBas kocmuueckas ckopocts. Heecomocts u
Meperpy3Ku.

PaBHOBecue marepuanbHOM TOUKH. AOCOMIOTHO TBEPAOE Tesio. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHOW OChIO BpallieHusl. MoMeHT cuiibl. LIeHTp TsoxecTu.

Umnynbe Tena. M3MeHeHue ummysbca. VIMynabc cuibl. 3aKOH COXpaHEHUsSI UMITYJIbCA.
PeaktuBHOE BUKEHUE.

Mexanuueckass pabota U MOUMHOCTh. PaGoTa cui TshkecTH, ympyroctd, TpeHus. CBs3b

SHEPrUu

n pabotel. IloTeHimanbHas >HEpruUsi Tejna, MOAHSTOTO HaJ MOBEPXHOCTHIO 3EMIIH.

[loTenuuanbHas sHEprus cxaTou npyxunbl. Kunernueckas sHeprusi. Teopema 0 KWHETHYECKOM
SHEpPIruu. 3aKOH COXPAHEHHUS MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaGmroneHue MeXaHMYECKOTO JBUKEHUSI T€Ja OTHOCUTENBHO Pa3HbIX T OTCUETA.

2. CpaBHeHHE TyTe W TPACKTOPUH JBHXKEHHUS OAHOTO U TOTO K€ TeJa OTHOCHUTEIBHO
pa3HbIX TEN OTCUETA.

3. H3mepenwne cKOPOCTH U YCKOPEHUS MPSMOITHMHEHHOTO JIBH)KEHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUSL.

5. HaGmroneHnue nBUKEHUS Tella 0 OKPYKHOCTH.

6. HaOmroneHue MexaHWYECKUX SBJICHHM, MPOUCXOAAIMX B cucTeMe oTcuéra «Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIbHO KaOMHEeTa (PU3HUKHU.

7. 3aBHCHMOCTb YCKOPEHHS TeJla OT MACChl Tela U JEHCTBYIOLIEH Ha HETO CUJIBL.

8. HaOmroneHue paBeHCTBa CHJI IIPU B3aUMOJCHCTBUH Tell.

9. N3meHeHwue Beca Tena IpH YCKOPEHHOM JIBUIKCHHH.

10. [epenaua ummynbca Mpy B3aUMOICHCTBUU TEII.

11. TlpeoOpazoBaHus YHEPTUH MPHU B3aUMOCHCTBHH TEJ.

12. CoxpaHneHue UMITyJIbca IPU HEYIPYTOM B3aWMOJICHCTBUH.

13. CoxpaHeHue UMITyabca MPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHU.

14. HaGnroneHre peakTUBHOTO JBHM)KCHUSL.

15. CoxpaHneHne MEXaHMYECKON 3HEPTHH IPpHU CBOOOTHOM a/ICHUU.

16. CoxpaHeHre MEXaHMYECKOW SHEPTUU MPHU IBHKCHHUH TEJa MO IeHCTBUEM MPYKUHBI.

Jlabopamopnwie padomot u onvimol.

1. KoncrpyupoBanue Tpakra JUisi pasroHa W JajdbHEHINEr0 paBHOMEPHOTO JABUKCHUS
IapuKa WJIU TEIEKKU.

2. OrmpeneneHue cpegHE CKOPOCTH CKOJIBXEHUs OpycKa WM JIBU)KEHHUS LIApUKa IO
HAKIIOHHOM MJIOCKOCTH.

3. Ormpenenenue YCKOpEHHUs Tella NMPH PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIOHHOU
MIJIOCKOCTH.

4. WccnenoBaHWe 3aBUCHUMOCTH IYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBUKECHHUH 0€3
HAYaJIbHOU CKOPOCTH.

5. IlpoBepka TruUMOTE3bl: €CAM MPU PABHOYCKOPEHHOM JBHXEHUU 0€3 HayalbHOU
CKOPOCTM MYTH OTHOCSTCA KaK psI HEYETHBIX YHUCEI, TO COOTBETCTBYIOIME
MPOMEXYTKH BPEMEHU OJJTHAKOBBI.

6. HccnemoBanuwe 3aBHCHMOCTH CHJIBI TPEHHUS CKOJIBXEHUS OT CHJIBI HOPMAaJBHOTO
JaBJICHUS.

7. Omnpenenenune kodhPUIIUEHTA TPEHUS CKOITBKECHHUSI.

8. Omnpenenenue KECTKOCTH MPYKUHBI.



9. Ompenenenune pabOThl CHJIBI TPEHHS MpPU PABHOMEPHOM JBUKEHHHU Tela IO
TOPU30HTAJIBbHOMN ITOBEPXHOCTH.
10. Onpenenenne pabOTHI CUJIBI YIPYrOCTH MPU MOABEME Tpy3a C HCIOIb30BAHHEM
HEIOABUKHOTO U TTOIBUKHOTO OJIOKOB.
11. i3yyeHue 3aKOHA COXPaHEHUs SHEPTUU.
MexaHnuueckue KoJ1e0aHUs U BOJTHBI.

Kone6arensnoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHUM: MEpHOJ, 4acToTa,
aMIUIUTyga. MaTreMaTudecKuid M TPYKUHHBIM MasTHUKHA. [IpeBpalieHue SHEprum Tmpu
KO0JIeOAaTEIbHOM JIBUKEHUU.

3aryxaroume konebaHus. BeiHyxneHHble konebanus. PezoHanc. MexaHUuecKue BOJIHBI.
CaoiicTBa MexaHnueckux BoJH. [IpogosabpHbIe U monepedHble BOIHbIL. [lIMHa BOJH bl M CKOPOCTh
e€ pacpocTpaHeHHs. MeXxaHUUYECKUE BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BhIcoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u ynbTpa3Byk.

Hemoncmpayuu.

Habnronenue koneGaHui Tel Mo IeHCTBUEM CUITBI TSHKECTU U CHIIBI YITPYTOCTH.

HaOnronenue xonebanuii rpy3a Ha HUTU U Ha IPYKUHE.

HaGutoieHre BBIHYX/IEHHBIX KoJieOaHUH 1 pe30HaHca.

PacnipocTpanenue npo10JbHbIX U MOMEPEUYHbIX BOJIH (Ha MOJIENH).

HaGumoenre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnule pabomst u onvimol.

1. Omnpenenenue 4acToThl U epHoOJa KoJeOAaHUI MAaTEMaTUYECKOTO MasATHUKA.

2. OmpeneneHre 4acTOTHI U MIEPHO/Ia KOJICOaHU W TPY)KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TEpUoja KOJIEOaHWH MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

SHREE NS

4. HccnenoBaHue 3aBUCHMOCTH IEepHOJA KOJIECOAaHUU MPYKUHHOTO MAasTHHKAa OT MAacChl
Ipysa.

5. ITlpoBepka HE3aBHCUMOCTH TEpHOJa KOJICOAHWH Tpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITbl, JAEMOHCTPUPYIOLUE 3aBUCHUMOCTh TepHoja KoJeOaHUM MNPYKHUHHOTO
MasTHUKAa OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHus: cBOOOAHOTO MaJACHHUS.

DJIeKTPOMArHUTHOE 10JIe ¥ 3JIe KTPOMArHUTHbIE BOJHBI.

DNEeKTPOMAarHUTHOE TMoJie. DJIEKTPOMAarHUTHBIE BONHBI. CBOWMCTBAa 3JIEKTPOMATHUTHBIX
BoJH. Illkana snekrpoMarHUTHBIX BOJIH. Vcronp3oBaHue 37€KTPOMAarHUTHBIX BOJIH JJIs COTOBOM
CBSI3U.

DnexTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BomHOBBIE cBOiiCTBa CBETA.

Hemoncmpayuu.

1. CsoiicTBa 3NEKTPOMATHUTHBIX BOJH.

2. BomHOBBIC CBOMCTBA CBETA.

Jlabopamopnvie padbomost u onvimol.

1. V3ydeHwue CBOMCTB 3JIGKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBLHOTO TenedoHa.

CBeToOBbIE SIBJICHHS.

JlyaeBas mognens cBeta. Mcrounuku cBera. [IpsiMonuHeiiHOe pacmpocTpaHEHHE CBeTa.

3armenust Connua u JIynsl. Otpaxenue cseta. [Imockoe 3epkano. 3aKoH OTpakeHHUsI CBETA.



[Ipenomnenue ceta. 3aKoH INpeaomiieHHs cBeTa. [loIHOe BHYTpEHHEE OTpakeHHUE CBETA.
Hcnonp30BaHKE MOJIHOIO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xom mydeir B numH3e. OmnrTuueckas cuctema (oToarnmapata, MHUKPOCKONa U
Teneckona. I'a3 kak onTuyeckas cucreMa. bin3opykocTs M 1a1bHO30PKOCTb.

Paznoxenue 6enoro ceera B criekrp. OnbiTel HetoToHA. Cr0KEeHHE CIIEKTPAJIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©ooNoORA~WDNE

[IpssMmonmHetHOE pacipoCcTpaHEeHUE CBETA.

OTpaxeHue cBeTa.

[TonydeHnue n300pakeHH B MIIOCKOM, BOTHYTOM U BBIITYKIOM 3€pKajax.
[Ipemromnenue cBera.

OnTuyeckuii CBETOBOJ.

Xon syueit B coOuparomet JTruH3e.

Xox Jyder B pacCEMBAIOLIEH JTMH3E.

[Tonydenue n300pakeHH I ¢ TOMOIIBIO JTUH3.

[Mpunnun nefictBus Goroannapara, MUKpPOCKOIIA U TEJIECKOIIA.

10. Mopens rasa.

11. PaznosxeHue 6e10ro CBETa B CIIEKTP.

12. Tlonyyenue 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuwvie padomot u onvimel.

1.
2.
3.

No gk

HccnenoBanne 3aBUCUMOCTH yIila OTPaKEH U CBETOBOTO JIyda OT YyIia MaJeHUs.
M3yueHne xapakTepuCTUK W300paskeHus MpeaAMeTa B IJIOCKOM 3epKalle.
HccnenoBanne 3aBUCMMOCTH YIJIa MPEIIOMIICHHST CBETOBOTO JIyda OT yrjia MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIO.

[TommyueHnne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue GOKYCHOTO PACCTOSIHHS U ONITUYECKOHN CHUITBI COOMPAFOIICH JTMH3HI.
OMBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKT.

OnBITHl MO BOCHPHATHIO I[BETA NMPEAMETOB NPH WX HAOIOJCHHWH Yepe3 I[BETOBBIC
(GUIBTPBHIL.

KBanToBBIEC sIBJICHHS.
OmnpiTel Pezepdopra u mmanerapuas moaens aroma. Mozens aroma bopa. Mcnyckanue u
noromieHne ceera atomoM. KBautel. JInHeiiuaTbie CEKTpHI.
PammoakruBHOCTh. Alnb(a, Oera- m Tamma-usnydeHus. CTpoeHHWE aTOMHOIO sjpa.
Hyxnonnas mogens aromHoro sapa. W3orombsl. PanmoaxktuBHble mnpeBpaineHus. llepuon

HOJTypacnaia aTOMHBIX s7Iep.

SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apsI0BOTO U MAacCOBOTO YHCEN. DHEPTHUs CBS3U
aToMHBIX szep. CBs3b Macchl W SHepru. Peakuuu cuHTe3a W neneHus saep. Vcrounwku
sHepruu ConHIa U 3BE3.

S nepnas sHepreTuka. /lelicTBus paguoaKTUBHBIX U3TYY€HU N HA )KUBbIE OPraHU3MBbI.
Hemoncmpayuu.

Souhs~whNE

CHeKTpBI H3ITYYCHHA U TOTJIOIICHU .
CrieKTpsl pa3inuyuHbIX ra3oB.
Cnexrp BooOpoa.
Habnronenue TpekoB B kamepe BunbcoHa.
Pabora cuérurika MOHU3UPYIOLUMX U3ITY4EeHUH.
Peructpanus usnydeHus npupoAHbIX MUHEPAJIOB U MTPOIAYKTOB.
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Jlabopamopuwvie padomost u onvimel.

1. HaGmoneHue CIIOUHBIX U TMHEHYATHIX CIIEKTPOB U3ITy4eHUSI.

2. UccnenoBaHue TPEKOB: M3MEPEHHE SHEPIUM YaCTHIBl 110 TOPMO3HOMY MYTH (IO

dororpadusm).

3. HM3mepenue paanoakTuBHOIO (oHa.

IHoBTOpPHTEILHO-0000 A0 MOYJIb.

[ToBTOpUTENBHO-0000IRAIONMI  MOAYNb NpPEAHA3HAYeH JUIs CUCTEMaTH3allMd |
000011eHNS TPEAMETHOTO COJICPAKAHMS U OMbITA JESITEIbHOCTH, IPUOOPETEHHOTO IPH U3Yy4EHU U
BCEro Kypca (PM3UKH, a TalKe Uil MOJTOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY I10
¢uzuke a1 00ydaronpxcs, BbIOPABIIMX ITOT YUeOHBIHM MpeamMerT.

[lpy wW3ydyeHWM JaHHOTO MOJIYIS pPEATM3YIOTCS H  CHCTEMATH3HPYIOTCS  BUIBI
JIeITEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecredrBaeTcs JOCTH)KEHHE TPEAMETHBIX U
METaIlpeIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB OOydeHHs, (QOpMHUpYeTcsi eCTeCTBEHHOHAyJYHAs
TPAaMOTHOCTB: OCBOCHHE HAYYHBIX METOOB HCCIEIOBAHUS SBJICHHUHN TMPUPOJBI U TEXHUKH,
OBJIAZICHUE YMEHUSMH OOBACHATh (PU3NYECKHE SBICHHS, NPUMEHSAA IOJydeHHbIE 3HAHUS,
pelaTh 3a1a9u, B TOM YMCIIEe KAaYECTBEHHBIE U DKCIIEPUMEHTAIBHEIE.

[TpuHUIMNIMATBPHO JESTENbHOCTHBIN XapakTep JaHHOTO pasjiesia peaqu3yercs 3a CU4ET TOro,
YTO O0y4arolWecs: BBITOIHSIOT 33JJaHUsl, B KOTOPBIX UM MpPEJIaracTes:

Ha OCHOBE TOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKPY)KAIOIIEH MPUPOJIE U TOBCEAHEBHOMN KU3HU;

MCIIOJIb30BAaTh HAYYHBIE METO/bI MCCIENOBAaHUS (M3NUYECKUX SBJICHHUI, B TOM YHCIIE IS
IPOBEPKU MMIIOTE3 U MOTYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAydHBIE OCHOBBI Har0oJiee BaYKHBIX JTIOCTHIKCHHI COBPEMEHHBIX TEXHOJIOTHH,
HanpuMmep, MPaKTHUYECKOT0 UCIOIb30BAHUS PAa3IMUHbIX HICTOYHUKOB YHEPTUU Ha OCHOBE 3aKOHA
IPEBPAILCHUS] U COXPaHEHUs BCEX U3BECTHBIX BUJIOB YHEPIUU.

Kaxmass w3 TeM J[aHHOTO MOMAYIS BKIIOYACT HKCIIEPHUMEHTAIBHOE HCCIEI0BaHUE
o0o01maromero xapakrepa. Moy 3aBepIaeTcs MpoBeIeHUEM JUAarHOCTHYECKONH M OLIEHOYHOM
paboTHI 32 Kypc OCHOBHOTO OOIIET0 00pa3oBaHUSI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
IO ®U3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3yuenne ¢u3uku Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsl HANpaBiICHO Ha
JOCTH>KEHU € TMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.
B pesynprare wu3ydeHus (U3HKA Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHUs Y
oOyuarorerocst OyayT c(OpMUPOBAHBI CIEAYIOIIME JTHYHOCTHBIE PE3yIbTaThl B YaCTH:
e 1) maTpHOTHYECKOI0 BOCIIUTAHMSA:
® - MPOSBIICHHE WHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (DM3UUECKOU
HayKu,
® - [[EHHOCTHOE€ OTHOIICHUE K IOCTUKEHUSIM POCCUNUCKUX YIEHBIX-(PU3UKOB;
e 2) IrpakJIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
® - TOTOBHOCTb K dKTUBHOMY Y4YAaCTHUIO B O6C}’)KI[€HI/II/I 06HI€CTB€HHO 3HAYUMbIX U OTHYCCKUX
po0JieM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTUKEHUH (PU3UKY;
® - 0CO3HaHHE BAXKHOCTH MOPAIBbHO-3TUYECKUX MPUHITUIIOB B JESATEILHOCTH YUYEHOTO;
e 3)3cTeTHYeCKOro BOCIIUTAHMSA:
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® - BOCHPUATHE ICTETUYECKUX KaueCTB (M3MUYECKOM HAyKu: €€ FapMOHHUYHOIO IOCTPOEHUS,
CTPOTrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOIO NMO3HAHUS:

® - OCO3HAHME IIEHHOCTH (PU3NYECKOH HAyKd KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHU s TEXHOJIOTUH, BA)KHENIIEH COCTABJISAIONIEH KYJIBTYPHI;

e - pa3BUTHE HAYYHOMU JII0O03HATENFHOCTH, MHTEPECA K HCCIIEOBATENBbCKON 1eSTEIbHOCTH;

e 5) gopmupoBaHus KyJAbTYpPbI 310POBbS M IMOLHOHAJIBHOIO 0JIATONOJIYYHsA:

e - OCO3HaHHE LIEHHOCTH O0€e30MacHOro o0Opa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpPE, BaXHOCTH MpaBUJ OE30MacHOr0 IOBEIACHMUS Ha TpPaHCIOpPTE, Ha JOpOrax, C
AJIEKTPUYECKUM U TEIIOBBIM 000PYJOBAHHUEM B JOMAIHUX YCIOBUSX;

e - cGopMHUPOBAHHOCTh HaBblKa pedrieKcHH, MPU3HAHUE CBOETO IpaBa HAa ONIMOKY U TaKOIO
e IIpaBa y Ipyroro 4ejIoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHMSA:

® - AKTUBHOE Yy4YacTHE B PEIIEHUM MPaKTUYECKHX 3a7ay (B pamMKax ceMbH, 00pa3oBaTeIbHOU
OpraHu3anuy, Topoja, Kpas) TEXHOJOTMYECKOM M COLMAIBbHOM HaNpaBJIEHHOCTH,
TpeOYIOIMX B TOM 4ncie U PU3MUECKUX 3HAHUM;

® - UHTEpecC K MPaKTUYECKOMY M3y4eHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KO0JI0rMY€CKOr0 BOCIIUTAHNSA:

e - OpHEHTAaUMs Ha NPUMEHEHHE (UINYECKUX 3HAHMM Ul pelleHHs 3agad B OOJIacTH
OKpYXKAIOLeH Cpenpl, MUIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOYKHBIX ITOCIEACTBUU
JUISL OKPYXKAIOLIEN CpeJIbl;

® - OCO3HaHHUE MIO0ATBHOIO XapaKTepa SKOJOTMUYECKUX MPOOIeM U MyTeH UX pelieHus;

e 8)aganTanuM K M3MEHSIOLMMCS YCJIOBUSIM COLMATIBHON M IPUPOAHON Cpe/bl:

¢ - nOoTpeOHOCTH BO B3aMMOJCHCTBUM NPHU BBINOJHEHUHU UCCIEJOBAaHUNH M IPOEKTOB
¢u3nyeckoil HapaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM APYTHX;

® - [IOBBIIICHHUE YPOBHA CBOEH KOMIIETEHTHOCTH Y€PE3 NMPAKTUYECKYIO EATEIbHOCTD;

e - noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWI, B TOM uucie (QOpMYIUpOBaTh UJEH,
MOHSTHUS, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSX;

® - 0CO3HaHUueE Ae(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEN B 00J1aCTH (DU3UKY;

® - [JIJAHUPOBAHHUE CBOETO Pa3BUTHS B TPHUOOPETCHUH HOBBIX (PM3NUECKUX 3HAHUI;

® - CTpEMJIEHME aHAJIM3UPOBATh U BBIABJIATH B3AUMOCBSI3U IPUPO/bI, OOIIECTBA U SKOHOMUKH,
B TOM YMCJI€ C UCIIOJIb30BAHUEM (DM3UUECKUX 3HAHUM;

e - OIEHKAa CBOUX [JEHCTBUH C Y4YETOM BIMSHHS Ha OKPYXKAIOUIYI0 Cpedy, BO3MOXKHBIX
I100AJIbHBIX MTOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATbHI

B pesynbrare ocBoeHus MporpamMmbl IO (U3UKE HAa YPOBHE OCHOBHOIO OOILIETO
oOpazoBaHusi y oOyuaromerocs Oyayr cQopMupoBaHBI MeTamnpeJAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME II03HABATEIbHBIE YHUBEpCAJbHble Yy4eOHbIE JEHCTBUSA, KOMMYHUKAaTHBHBIE
YHUBEpCaJIbHbIE YUeOHbIC NEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbIC YIeOHbIE ICHCTBUSI.
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Ilo3HaBaTeJ/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS
ba3oBble jjoruvyeckue 1eicTBUA:

BBISIBIISITH M XapaKTEPH30BaTh CYIECTBEHHBIE NMPU3HAKU OOBEKTOB (SBIICHH);
YCTaHABJIMBATh CYIECTBEHHBIM MPU3HAK KIACCU(UKAIIMK, OCHOBAHUS JJIsi 00O0OIICHU I
Y CPaBHCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B paccCMaTpUBaeMbIX (DakraX, JaHHBIX U
HaOIIOICHUSIX, OTHOCSIMXCS K ((U3UUYECKUM SIBJICHUSIM;

BBISBJIATE NMPUYUHHO-CICACTBCHHBIC CBA3HM IIPpU H3YUYCHUU (1)I/I3I/IquKI/IX SIBIICHUU W
IPOLIECCOB, JENaTh BBIBOABI C HCIOJIb30BAHUEM JICAYKTUBHBIX W WHIYKTUBHBIX
YMOSaIGIIOquHfI, BBIJIBUTIATh THIIOTE3bI O B3aUMOCBA3AX (bl/ISI/ILICCKI/IX BCIIMYHNH,
CaMOCTOSITEIBHO ~ BBIOMpATh CIIOCOO  pelleHHsl y4eOHOW (u3MYecKo 3amayu
(CpaBHEHHE HECKOJIBKHX BapHaHTOB pEIICHUs, BBIOOp HamOoliee MOIXOMAITO C
Y4ETOM CaMOCTOSATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBaTeJLCKHE e UCTBHA .

Pa6ora

M CIIOJTb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUH HHCTPYMEHT TO3HAHUSE,

MPOBOJIUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
du3HYecKuii SKCIIEPUMEHT, HEOOBITOE MCCIeOBaHNE (PM3HMUECKOTO SBICHUS,
OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, MTOTYYCHHYIO B XOJIE
WCCIICTIOBAHU S WITH DKCIICPUMCHTA,

camMoCTosITeIbHO  (opMynupoBaTh OOOOIIEHHWS W  BBIBOABI IO  pe3yJdbTaTaMm
POBEIEHHOTO HAOIFOICH HsI, OTIBITA, UCCIICIOBAHUS,

IPOTHO3MPOBATh BO3MOXKHOE JabHEHIIee pa3BUTHE (DM3UUECKUX IPOIIECCOB, a TAKKE
BBIJIBUTATH MIPEATION0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

¢ uHp opmaumeii:

MPUMEHSTh PA3TUYHBIE METObI, MHCTPYMEHTBI H 3allpOCHl MPU TOUCKE U OTOOpe
WHQOpPMAIUU UM JAaHHBIX ¢ YIETOM MPEATOKEHHOHN yaeOHOol (r3ndeckoil 3aaauu;
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHOOPMAIIHIO PA3IMYHBIX
BHJIOB 1 (JOPM TIPEICTABIICHUS,

CaMOCTOSITEIbHO BBIOMpaTh ONTUMANBbHYIO (GOpMy MpeICcTaBiICHUs WHPOpMAIUU U
WJUTIOCTPUPOBATh peIiaeMble 39l HECIOXKHBIMH CXEMaMH, JWarpaMMaMu, WHOHN
rpadMKoil U UX KOMOMHAIIHSIMH.

KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiicTBUSA:

B X0/¢ OOCYXIeHHs y4eOHOro marepuayia, pe3ylbTaToB JadOpaTOPHBIX paboOT u
IPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKa3bIBATh UJICH,
HalleJIeHHbIEe Ha pelIeHUE 3a/1a4M U MOJiep KaHKe OJ1arokenaTeIbHOCTH OOIICHHS;
COMOCTAaBJATh CBOM CYXKACHHMS C CYXKIEGHUSIMU JAPYIUX YYaCTHUKOB JIMaiora,
0OHapyXMBaTh PA3INUYNE U CXOACTBO MO3UIUI;
BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
NyOJMYHO  TPENCTABIATH  PE3YIbTaThl  BBIIIOJIHEHHOTO  (PM3MYECKOTO  OIBITa
(PKCTIEpUMEHTA, HCCIIeIOBaHM S, IPOEKTA);
MOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHJAHONW W HWHAWBUIYAIbHON DPabOThHI
IIPH PEIICHUH KOHKPETHON (PU3MYECKON MpoOIeMBl;
NPUHUMATh LEJId COBMECTHOM [JEATEIIbHOCTH, OPraHU30BBIBATH JECUCTBUSA IO €€
JOCTHIKEHUIO: PacHpeiesiITh POJIM, 00CYXAaTh MPOILIECChl U PE3yNbTaThl COBMECTHOM
paboThl, 00001IATE MHEHUSI HECKOJBKUX JTOJICH;
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BBIIIOJHATh CBOIO 4acThb palOThl, JOCTUIash KaYeCTBEHHOIO pe3ylbTaTra 10 CBOEMY
HaIlpaBJICHUIO U KOOPIMHUPYS CBOM JEUCTBUS C APYTUMHU YJIEHAMU KOMaH/Ibl;
OLICHMBATh KAa4eCTBO CBOETO BKIaJa B OOHMH OPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENBHO C(HOPMYJIMPOBAHHBIM YJACTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIE YHUBePCAJIbHbIE YueOHbIE IeiicTBUS
Camoopranusanmus:

BBISIBIIATH TTPOOJIEMBI B JKU3HEHHBIX U YIEOHBIX CUTYAIUSX, TPEOYIONMX ISl PELICHUS
(U3UYECKIX 3HAHUM;

OPUEHTUPOBATHCA B PANIMYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHIUBUIYATBHOE,
IIPUHATUE PEILEHHUS B IPYIIIIE, IPUHATHE PELICHUI IPYIIION);

CaMOCTOSITEIBHO COCTaBIISAITh alTOPUTM pelleHUs] (PU3NYECKOM 3ajjaud WU IJ1aHa
UCCIEAOBaHUS € Y4ETOM HMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh NpEAJiaraéMble BapUAHThI PEIICHU;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEICHUE.

CaMOKOHTPOJ'Ib, 3MOLMOHAJbHBII UHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTyallMU U IIPEAIaraTh iaH €€ U3MEHEHMUS,

OOBACHATb MPUUUHBI JIOCTUXKEHMS (HEIOCTUKEHMs) Ppe3ylbTaToB JEATeIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XOJ BBIITOJIHEHUS (PU3MUECKOTO
UCCIICIOBAaHUS WJM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBILMXCS
CUTYalllii, yCTAHOBJICHHBIX OMIMOOK, BOHUKIIMX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YNIBTATA LIEIH U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO APYIOro 4eloBeKa B XOJIE CIopa MM JUCKYCCHUM Ha HAYIHYIO
TE€MY, [IOHUMATh MOTUBBI, HAMEPEHUSI U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MpaBO Ha OWMOKYy MNpH pelieHUH (QU3NYECKUX 3a7ady WU B
YTBEPXKIECHUSX HA HAYYHBIE TEMBI M TAKOE XK€ IPABO JPYroro.

ITPEJIMETHBIE PE3YJIbTATDBI

K xoHmy oOydyeHus B 7 wjacce IpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYJAIONMXCS YMEHUM |

UCIIONB30BAaTh TOHATHS: (U3MYecKue W XUMHUYECKUE SBJICHUS, HaOIro/neHue,
HKCIIEPUMEHT, MOJellb, TMIO0Te3a, €IUHUIIBI (PU3NYECKUX BEIUYUH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHUS BeIecTBa (TBEPAOE, JKUJKOE, Tra3000pa3HOE), MEXaHHUYECKOE
JBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE, NpPSIMOJIUHEHHOE), TpaeKTopus,
paBHOJEHCTBYIONIAs cuja, aedopmarnus (ympyras, IUIaCTUYECKas), HEBECOMOCTH,
coO0mmaroImMecs COCY/bI;

pasnuyath sBiaeHus (Iuddy3ns, TernoBoe ABMKEHHUE YAaCTUIl BELIECTBA, pAaBHOMEPHOE
JIBUKEHUE, HEpaBHOMEpPHOE JABMXKEHUE, MHEPLUs, B3aUMOJICHCTBUE TeJl, paBHOBECHE
TBEPIABIX TEJI C 3aKPEIUIEHHOM OCBIO BpalllcHUs, Iepeaada AaBJICHUsS TBEPIBIMU
TeJIaMH, )KUJIKOCTSMHU U razamMu, arMoc(epHoOe J1aBlieHue, TIJIaBaHue Tell, TPEeBpallCHUs
MEXaHWYECKOW YHEPTHH) TI0 OITUCAHHIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLMX JAaHHOE (PU3HUECKOe SBJICHUE;
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pacrio3HaBaTh MPOSIBJIEHUE U3YUEHHBIX (DM3MUECKUX SIBJICHUN B OKPYXAloIEeM MUDE, B
TOM 4ucie (U3NYEecKue SIBICHMS B IPUPOJIE: MPUMEPHl IABUKEHUS C Pa3IuuHbIMU
CKOpPOCTSIMM B >KMBON M HEKMBOW INPUPOJE, NEHCTBHUE CUIBI TPEHUS B MPUPOIE U
TE€XHUKE, BIUSHHE aTMOC(EpPHOrO JaBJEHUS Ha XKMBOM OpraHu3M, IUIaBaHUE pbIO,
pblYaru B TeJe YeJOBEKa, MPU ATOM IEPEBOJUThH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISTH CYIICCTBEHHBIE CBOMCTBA (TPU3HAKH ) (M3HYECKUX SBIICHUI;

ONMUCHIBATh U3y4EHHBIE CBOICTBA TN U (U3MUYECKUE SIBICHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTh BEIIECTBA, BPEMsl, IMYyTh, CKOPOCTb, CPEIHSs
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela, CUIa TPEHHs, AaBlIeHUE
(TBEpmOTO TENa, JKMUIKOCTH, Ta3a), BBITAIKUBAIOLU@AS CHJA, MeXaHW4eckas palora,
MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHJbl, KOI(QPUIMEHT IO0JIEe3HOro AeHCTBUSA
MEXaHU3MOB, KUHETUYECKas M MOTEHIMalbHAasl SHEPTus), MNPy OMHUCAHUH MPABUIILHO
TPaKTOBATh (PU3MUECKHI CMBICT UCIOIB3YEMBIX BEJTMUNH, UX 0003HAYEHUS U €TUHULIBI
¢u3MYeCKUX BEIMYUH, HAXOAUTh (OPMYJbl, CBS3BIBAIONME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMU BETUYMHAMHU, CTPOUTH TpadUKd H3Y4EHHBIX 3aBHUCUMOCTEH
(U3UYECKIX BEITMYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (U3UUYECKHE SBJIEHUS M IMPOLECCHI, HCIONb3YA
IpaBUJjia CJIOKEHUs CUJl (BAOJNb OJHOM IpsMoM), 3akoH ['yka, 3axkoH Ilackans, 3akoH
ApxuMmesna, TpaBUIIO paBHOBeCHs pbivara (OJ0Ka), «3010TOE TMPABUIIO» MEXaHUKH,
3aKOH COXpPaHEHMS MEXaHWYECKOW DSHEpPIuu, IMpH ITOM JaBaThb CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA U 3alIMCBIBATH €I0 MATEMAaTUYECKOE BBIPAXKEHUE;

OOBSCHATH (DU3MYECKUE SBJICHUS, IMpPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MpPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABJIATH MPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 |1—2 JIOTMYECKUX IIAroB ¢ ONOpor Ha 1—
2 W3y4CHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUU, (U3UUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiaty pacu€THble 3amaud B 1-2 AeWCTBUS, HUCHONB3YySd 3aKOHbI U (OPMYIHI,
CBSI3BIBAIOIME (PM3MYECKHE BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHS 3aJa4yd
3alIUCBIBaTh KPATKOE YCIOBUE, MOJCTABIATh (M3NYECKUE BEIUUYMHBI B (OPMYIbl U
NPOBOANUTH PACYEThl, HAXOAUTH CIIPABOYHBIC TaHHBIC, HEOOXOIMMBIE Ui PEIICHUs
3a/1a4, OLEHUBATh PEATUCTUYHOCTh NOTYYCHHON (PU3NYECKON BETUUMHBL;
pacriozHaBaTh MpOOJIEMbl, KOTOpPbIE MOXHO pPELMTh MpPU IMOMOUM (U3HUYECKUX
METOJI0B, B ONHMCAaHWM MCCIEIOBAHUS BBIJENATH IPOBEPSIEMOE IPEAIONIOKEHNE
(rumotesy), pasnuyaTb W MHTEPIPETUPOBATH IIOJYYEHHBIM pe3ynbTaT, HaXOIUTh
OIMOKH B XOJIE€ OMBITA, JA€TaTh BHIBOJIBI 10 €TI0 pe3yibTaTaMm;

MPOBOAUTD OIBITHI 1O HAOMIOJACHUIO (U3NYECKUX SBICHHUHN MM (PU3MYECKUX CBOMCTB
Tes:  (QOpMYIMpOBaTh IMPOBEpPAEMbIE MPEINOJIOXKEHHUS, COOUpaTh YCTAaHOBKY U3
MPEUIOKEHHOTO 000PYIOBaHM S, 3aITMCHIBATh XOJ OTBITa U (POPMYITUPOBATH BHIBOJIBI,
BBINIOJTHATH MPSAMbIE U3MEPEHUs PACCTOSHUS, BPEMEHHU, MacChl Teja, 00bEMa, CUIIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHMEM aHAIOTOBBIX M IU(POBBIX MPUOOPOB, 3aIUCHIBAThH
MOKa3aHUs MPUOOPOB € YUETOM 33JaHHOM a0COIIOTHOM MOTPEIHOCTH U3MEPEHU;
IPOBOAUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BETUUYMHBI OT JPYroi ¢
UCII0JIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PAaBHOMEPHO JBUXKYILLETOCs
Tela OT BPEMEHHU JIBM)KEHMS Tella, CHJIbl TPEHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM IOBEPXHOCTEH TEI M HE3aBUCHUMOCTH CHJBl TPEHHS OT IUIOLRAN
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COIIPUKOCHOBEHUS T€J, CHJIbI YIIPYTrOCTH OT YAJIMHEHHS MPYXKHHBI, BbITAIKABAIOLICH
CHJIBI OT O00Bb&Ma MOTpYKEHHOW 4YacTH Tela M OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IIJIOTHOCTU TeNa, OT IIIYOWHBI, HAa KOTOPYIO MOTPYKEHO TeJo,
YCIOBUI IJIABaHMS TeJ, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUU  y4eOHOrO HMCCJIEIOBaHMs, cOOUMpaTh YCTAHOBKY U  BBINOJHSTH
U3MEpEeHUs, Cienys NMPEeIJIOKEHHOMY IUIaHy, (UKCHPOBAaTh PE3YJbTaThl MOIY4EHHOM
3aBHUCUMOCTH (DM3MYECKUX BEIHMYMH B BHJAE MPEUIOKEHHBIX TaONUIl M TPaduKoOB,
JieN1aTh BBIBOJIBI 110 PE3Y/IbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (PU3NYECKUX BEIUYMH (IJIOTHOCTh BELIECTBA
KUJKOCTH M TBEPAOrO Tela, CUja TPEHUS CKOJIBbKEHUs, JaBJIEHHE BO3.yXa,
BBITAJIIKMBAIOLAS. CHJIA, JEHCTBYIOI@AS Ha MOIPYKEHHOE B IKHUAKOCTb TEJO,
KO((UIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXaHMW3MOB), CIEIys MPeIOKEHHOM
UHCTPYKIUU: IPU BBIMOIHEHUH U3MEPEHUI COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYHMCIISITH 3HAYEHNE UCKOMOM BEJTUYMHBI;

coOmogaTh MpaBWIa TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
obopynoBaHuEeM;

YKa3plBaTh MPUHIUIBI JAEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIMECS COCY/Ibl, OapoMeTp, pblyar, MOJABMKHBIN U
HEIOJIBUKHBIH OJI0K, HAKJIOHHAS TIJIIOCKOCTb;

XapaKkTepu30BaTh MNPUHLMIBI JEHCTBUS H3Y4EHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha MX omucaHusi (B TOM 4YMCIIE: NOJUMIIHUKUA, YCTPOHCTBO
BOJIONIPOBO/IA, TUJIPaBIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp), UCMOJb3ysd 3HaHHS O CBOMCTBAX (M3MYECKUX SBICHUN M HEOOXOAMMBbIE
(¢u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpUMEpPbl (HaXOAUTh HMHGOPMALMIO O MpUMEpax) MPaKTHUYECKOTO
UCIIONIb30BaHMS (M3MYECKUX 3HAHMI B IOBCEAHEBHOW >KMU3HHM Ul OOecreyeHHs
0e30MacHOCTH MpPH OOpalieHUH ¢ TPUOOpaMH W TEXHHUYECKUMH YCTPOWCTBaMHU,
COXpaHEHHUs 370pOBbSI M COOJIOACHHMS HOPM SKOJOTMYECKOTO IIOBEACHUS B
OKpYKarollel cpeze;

OCYLIECTBJISITH OTOOp HMCTOYHMKOB HH(popManuu B HHTepHETE B COOTBETCTBUU C
33JJaHHBIM [1OMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW U ITYTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIJEIATh MH(POPMALIMIO, KOTOpast SBJISETCS IPOTUBOPEUNBOI
WJIH MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJHEHUHU Y4E€OHBIX 3aJaHUI HAay4HO-TOMY/SPHYIO JTUTEPaTypy
(¢u3nYecKoro cojaep)kaHus, CIpaBOYHblE MaTepHualbl, pecypchl cetd HHTepHer,
BIIAJIeTh MPUEMAMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHQOpManuu u3
OJHOM 3HAKOBOM CHCTEMBI B JIPYIYIO;

co3JaBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
UCTOYHHKOB MH(pOpMAMK (U3NYECKOTO COJCPKAHUS, B TOM YHUCIIE MMYOJIMYHO JIENaTh
KpaTKHE COOOIIEHUS O PE3yNbTaTax MPOEKTOB MM y4€OHBIX HUCCIEJOBAHUM, IIPU ITOM
IPAMOTHO HCIIOJNIb30BaTh HW3YyYEHHBIH TMOHATUHWHBIA ammapaT Kypca (usmkw,
COIIPOBOK/1aTh BBICTYIIJIEHUE IIPE3EHTALlUEH;

IPYU BBINOJHEHUHU y4E€OHBIX IPOEKTOB U MCCIEJOBAHUI paclpenesars 00sS3aHHOCTH B
IpylIe B COOTBETCTBUU C IIOCTABJIEHHBIMU 3a/1a4aMH, CIIEIUTH 3a BBIIIOJHEHHUEM I1JIaHa
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HeﬁCTBHﬁ, aZICKBATHO OLICHHUBATb COOCTBEHHBIN BKIaag B JAC€ATCIBHOCTH I'PYIIIIBL,
BBICTpaBaThb KOMMYHUKATUBHOC B3aI/IMOIIeI>'ICTBI/Ie, YUYUTBIBasA MHCHHC OKPYKAIOIUX.

K xonmy obydenuss B 8 kiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTb CPOPMUPOBAHHOCTDH Yy OOYJAIOIMXCSI YMEHU:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBM)KEHHE aTOMOB U
MOJIEKYJl, arperaTHbleé COCTOSHHUS BEIUECTBA, KPUCTALIMYECKUE U aMOp(HBIE Tela,
HACBIILEHHBI ¥ HEHACBIIIEHHBIN Iap, BIaXXHOCTb BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSA
SHEprus, TeIJIOBOW JIBUraTelb, HIEMEHTAPHBIA JEKTPUUECKUN 3apsl, JIEKTPUUECKOe
1oJsie, MPOBOJHUKM U JIUAJIEKTPUKU, MOCTOSHHBIA DJIEKTPUUYECKUII TOK, MarHUTHOE
oJIe;

pasnuyarh sBJIEHUS (TEIJIOBOE PACHMPEHUE U CXaTue, Tellonepenada, TEMJIOBOE
paBHOBeCcHE, CMadylBaHME, KallWJUISIPHbIE SIBJICHUS, UCIAapeHHe, KOHJEHCallUs,
IUIaBJIEHUE,  KpUcCTaJulM3alus  (OTBepAeBaHME),  KUIEHUE,  Telulonepenaya
(TenIonpoBOAHOCTh, KOHBEKILIHS, H3Iy4d€HHUE), DJIEKTpU3alus Tel, B3auMOJEHCTBHE
3aps/ioB, ACUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJEHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOIO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHJYKMs) 10 ONHMCAaHWI0 HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLMX JaHHOE (PU3UUECKOE SIBICHUE;

pacrio3HaBaTh NMPOSIBJIEHNUE M3YUEHHBIX (PM3MUECKUX SIBJICHUN B OKPYXAIOLEM MHUDE, B
TOM 4YHucie (QU3NYECKUEe SBICHUS B TMPHUPOJAE: TOBEPXHOCTHOE HATHKCHHE W
KallMJUIApHBIE SIBJICHUS B INPUPOJAE, KpUCTaLIbl B Ipupone, usnydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETra,
JJIEKTpUYECKUE SBIEHUS B arMocdepe, dJIEKTPUUYECTBO IKHMBBIX OpPraHU3MOB,
MarHuTHOE Mose 3eMiH, Apeid MoNrocoB, pojab MArHUTHOTO MOJIS JAJS KU3HHM Ha
3emiie, MOJSPHOE CUSHUE, NPU ITOM MEPEBOAUTH IMPAKTHUECKYIO 3a/1auy B y4eOHYIO,
BBIIEJIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SIBICHUH;

OMUCHIBATh U3y4EHHBIE CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIONb3Ys PU3NUECKIE
BEJIMUMHBl (TeMIlepaTypa, BHYTPEHHSSI SHEPIUs, KOJIMYECTBO TEIJIOTHI, YJEJIbHAs
TEIVIOEMKOCTh ~ BEILECTBA, yAENbHAas TEIJIOTa IUJIABJIECHMs, YJelIbHAas TEIIoTa
1apooOpa3oBaHusl, yAENbHAs TEIJIOTa CTOPaHMs TOIUIMBA, KOI(MDUIIMEHT I0JE3HOTO
JEUCTBUS TEIJIOBOW MAalMHbI, OTHOCUTEJIbHAS BJIAXHOCTh BO3AYyXa, DJIEKTPUUECKUH
3aps, CUJla TOKAa, OJJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTUBJICHHE IIPOBOAHMKA,
yAeIbHOE CONPOTUBIICHUE BEIIECTBA, pa0OTa U MOIIHOCTH 3JIEKTPUYECKOTO TOKA), IPU
ONMCAHUM TPABUIBHO TPAKTOBaThb (M3MYECKUH CMBICI MCIOJIb3YEMbIX BEJINYMH,
0003HAYEeHHS U E€AMHHIIBI (PU3NYECKUX BEIUYUH, HAXOIUTHh (POPMYIIbI, CBSA3BIBAIOIME
JAHHYI0O (U3MYECKYl0 BEIUYMHY C JPYTMMHM BEIMYMHAMH, CTPOUTH TIpaduKu
M3Y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapakTepu30BaTh CBOMCTBa TeJ, (U3MYECKUE SBJICHUS M TPOIECCHI, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KMHETUUYECKOM TEOpHH CTPOCHHUS BEIIECTBA,
NPUHLMI CYNEPHO3ULUM TOJEeH (Ha KAauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS
3apsana, 3akoH Oma Juid ydacTka Lienu, 3akoH Jxoyms—JIeHna, 3aKOH COXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (QOPMYIHMPOBKY 3aKOHA M 3allMCBIBAaTh €ro
MaTEMAaTUUYECKOE BBIPAXKECHMUE;

OOBACHATH (PU3MYECKHE MPOIeCChl M CBOMCTBA Teld, B TOM YHCIE€ U B KOHTEKCTE
CUTyalui [PaKTUKOOPHUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITh

17



NPUYUHHOCIIEACTBEHHbIE CBSA3U, CTPOUTh OObSACHEHUE M3 |—2 JIOTMUYECKUX IIATOB C
ornopoit Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UUYECKUX SBIICHUHN, PU3NIECKUX 3aKOHOB UITH
3aKOHOMEPHOCTEMN;

pemiaty pacu€THble 3amaud B 2—-3 JAEWCTBUS, HUCIOJB3Yyd 3aKOHbI U (OPMYIBI,
CBS3BIBAIOIME (PM3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJa4yd
3allMCBIBATH KPATKOE YCJIOBME, BBISBIIATH HENOCTAaTOK AAHHBIX U1 PELICHUS 3a1ayH,
BBIOMpATH 3aKOHBI M (POPMYITBI, HEOOXOAUMBIE ISl €€ PEUIeHHs, TIPOBOIUTH PACUEThI U
CpaBHMBATh NOTy4EHHOE 3HaUeHUE (PM3UUECKON BETMUYMHBI C M3BECTHBIMU JaHHBIMU;
pacriozHaBaTh INpOOJIEMBI, KOTOpPbIE MOXHO pPEIMTh IPU MOMOUM (U3HUECKUX
METOJOB,  HUCIIOJNb3Yys  ONMCAaHHWE  HUCCIEIOBAHUSA,  BBLAEIATH  IIPOBEPSIEMOE
IIPEAIIONIOKECHUE, OLEHUBATh IPAaBUIBHOCTb IOpPsKa IPOBEICHUS HCCIECIOBaHU,
JIeNIaTh BBIBOJIBI;

IPOBOAUTD OIBITHI 110 HAOMIOJACHUIO (U3NYECKUX SBICHUHM MM (PU3MYECKMX CBOMCTB
Tesl (KamWJUIApHBIE SIBJIEHUS, 3aBUCUMOCTh JaBJCHHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTyphl, CKOPOCTH IPOLIECCa OCThIBAHUS U HarpEBaHUsI IPU U3IYYEHHUH OT I[BETA
u3dydaromei  (MOINIOIAoLIeH) TMOBEPXHOCTH, CKOPOCTh HWCHApeHHs BOABI OT
TEMIEpaTypbl KUAKOCTH M IUIOMIAJM €€ TOBEPXHOCTH, OJJEKTpU3alus Tel U
B3aMMOJICICTBUE DJIEKTPUUECKUX 3apsAl0B, B3aUMOJEHCTBHUE NOCTOSHHBIX MarHuTOB,
BU3yaJIN3alMsl MATHUTHBIX I10JIEH MOCTOSIHHBIX MAarHUTOB, JEMCTBUS MAaTHUTHOI'O MOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMICTBA 3JIEKTPOJBUTIATENS
IOCTOSIHHOTO TOKa): (opMynupoBaTh HpoBepsieMble MNPEANON0KEHUs, coOuparhb
YCTAHOBKY U3 MPEUIOKEHHOTO  O0OpYZIOBaHUs, ONMCHIBaTb XOJ ONbITA U
(GopMyITUpOBATH BHIBOJIBI;

BBIITOJIHATD NPSMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIAKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSHKCHHS C HCIOJB30BAHMEM aHAJOTOBBIX MPHOOPOB M JIaTUYMKOB
¢u3nYecKux BEIMYMH, CPaBHUBATH PE3yIbTaTbl HM3MEPEHUH ¢ y4ETOM 3a/aHHOM
a0CONIIOTHOW MOTPEIIHOCTH;

IPOBOAUTH MCCIENIOBAHUE 3aBUCHMOCTH OIHON (DM3MUYECKON BEIMYMHBI OT JPYroi C
UCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHBIICHHS IIPOBOJAHUKA OT
€ro JJMHBI, IJIOU@AAM MOMEPEYHOr0 CEYEHHS U YACIbHOIO CONMPOTUBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYLIETO Y€pe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha IPOBOIHUKE,
UCCIIEIOBAHUE I10CIE0BATENBHOIO U MapauIENIbHOIO COECAUHEHHH IPOBOAHHUKOB):
IJIAHUPOBATh UCCIIE0OBAHUE, COOMpaTh YCTAHOBKY U BBINOJHATH U3MEPEHUs, CIEays
IPEUI0KEHHOMY IJIaHy, (MKCHPOBATh Pe3y/bTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE
TaOIuI ¥ TpaUKOB, JEIaTh BHIBOIBI IO PE3yNIbTaTaM HCCIIE0BaAHUS;

IPOBOANUTH KOCBEHHBIE H3MEpeHUs (M3MUECKUX BEeNUYHMH (YIeNlbHas TEeIIOEMKOCTh
BEIIECTBA, CONPOTHBJIEHHE MPOBOJHHUKA, PadOTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHS, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys
IPENTIOKEHHON NHCTPYKIIUH, U BBIYUCIISITh 3HaYCHUE BETUYNHBI;

coOmoIaTh TMpaBuja TEXHUKH O€30MacHOCTH TpH  paboTe C JabopaTOPHBIM
00opyIoBaHUEM;

XapakTepu30BaTh MPUHLUIIBI JEHCTBUS M3Y4EHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOHl HAa WX OMHCaHUs (B TOM 4YMCIIE: CUCTEMa OTOIUIEHHS JJOMOB,
TUTPOMETp, TapoBasi TYpOWHA, aMIEepMETp, BOJBTMETP, CUYETUMK DICKTPHUECKON
SHEPrUH, JJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
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(mpuMepbl), DIEKTPUUYECKHE MPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKA), HCIOJIb3ysl 3HAHHUS O CBOWCTBAaX (U3MYECKUX SBICHUU W
HeoOxouMble (pU3nYeckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBAa M W3MEPUTENBHBIE TPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIh BHYTPEHHEIO CrOpaHUsl, 3JEKTPOCKOI, PEOCTaT), COCTAaBJIAThH
CXEMBI 3JIEKTPUUYECKUX IENeH C MOCIeN0BAaTEIbHBIM M MapaUICIIbHBIM COSTUHEHUEM
AJIEMEHTOB, pa3linyasi yCIOBHbIE 0003HAYCHHS 3JIEMEHTOB AJIEKTPUYECKUX 1IETICH;

® TPUBOJUTH NpUMEPHl (HAXOOUTh HWHQPOPMAIIMIO O TpUMEpax) MPAKTHUECKOTO
UCIONIb30BaHMS (M3WYECKUX 3HAHWI B IOBCEAHEBHOW >KM3HH JUIsI OOECTIeueHUS
0e30I1acHOCTH TMpU OOpalieHUu ¢ OpubOpaMd M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUS 3/I0pOBbS M COONIOJACHHUS HOPM OKOJIOTMYECKOTO TIOBENEHUS B
OKpYKAIOILIEH Cpele;

® OCYIIECTBIATH NMOMCK HH@opMmanuu ¢usndeckoro coaepxanus B HTepHere, Ha
OCHOBE MMEIOLIMXCS 3HAHUH W TYTEM CpPaBHEHUS JOMOJHUTENBHBIX HCTOYHUKOB
BBIACTATh MHQOpPMaIUio, KOTOpas SABISETCA IMPOTUBOPEYMBON MM MOXKET OBITh
HEI0CTOBEPHOM;

® UCIOJIB30BaTh MPH BHIIOJHEHUHU YUEOHBIX 3aJaHUI HAy4HO-TOMYJSPHYIO JTUTEpaTypy
du3nUeckoro coaep)aHus, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHer,
BIIAJIETh NMPUEMAMU KOHCIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHQOpManuu w3
OJTHOM 3HAKOBOM CHCTEMBI B JPYIYIO;

e Co3maBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOINCHHs, 0000Ias
uH(OPMAIMI0 M3 HECKOJBKAX MCTOYHUKOB (PU3MUYECKOTO COJIEP)KAHHS, B TOM YHCIE
NyONIMYHO  TPEACTABIATH  pe3ylnbTaThl  MPOEKTHONM WM  HMCCIIEAOBATEIbCKON
NeSITEIIbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh U3ydeHHBI MOHATUWHBIN armapar
Kypca (M3UKH, COIPOBOXK/IATh BHICTYIJICHUE TPE3EeHTAIUEH;

® IMpU BBINOJHEHUU YYEOHBIX IMPOEKTOB U MCCIENOBAaHUN (HU3MUYECKUX MPOIIECCOB
pacripeiensTs 00s;3aHHOCTH B TPYNIIE B COOTBETCTBHH C MOCTaBJICHHBIMHU 3aJadyaMu,
CIEIUTh 3a BBHIMOJHEHHEM IUIaHAa ACWCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBI BKIaJ B  JESTENBHOCTh  TPYNIBI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISSI TOTOBHOCTD pa3peliaTb KOH(UIMKTHI.

K xonmy oOydenuss B 9 Kjacce mpeaMEeTHbIE pe3yJlbTaTbl Ha 0a30BOM YPOBHE JOJIKHbI

OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYIAIOIMXCS YMEHHIA:

® UCHOJB30BAaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepuanbHas TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh MEXaHMYECKOTO ABMXKEHUs, Aedopmanus (ympyras, MjiacTHUecKas),
TpEeHHE, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3kd, LEHTP
TSHKECTH, a0COJIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MeXaHW4Yeckue KojeOaHWsi ¥  BOJIHBI, 3BYK, HWH(pPa3ByK U  YIbTPa3BYK,
9JIEKTPOMAarHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JTATbHO30PKOCTh, CIIEKTPBl HWCIYCKaHWsS W TOTJIONICHUS, anbga, Oera- M ramma-
U3ITY4CHH S, U30TOIIBI, SiIEPHAS YDHEPIETHKA;

® pa3nuyaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIIKEHIE, CBOOOIHOE TTaICHUE Tell, PABHOMEPHO €
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHICTBUE TeJ, PEaKTUBHOE JBUIXKEHHE,
KoJiebaTenbHOE JIBMKEHHE (3aTyXalollMe M BBIHYXKICHHbIE KoJieOaHMs), PE30HaHC,
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BOJIHOBOE [JBHMJKEHHE, OTPaXKCHHE 3BYyKa, IPAMOJMHEHMHOE pPaclpOCTpaHEHHUE,
OTpaKEHME U IIPEJIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHU €
0eroro cBera B CHEKTp U CIIO)KEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAs! PaJMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHENUYATOrO CIEKTpa M3Iy4EHUs )
10 ONMCAaHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIMX
JTAaHHOE (PM3HUYECKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3MUECKUX SIBICHUN B OKPYXaroIeM MUpE (B
TOM yHclie (U3UYECKUE SBICHUS B MPUPOAE: MPUIKUBBI U OTIUBBI, JBUKEHHUE IIIAHET
ConHe4HOMl cUCTEMBI, pEaKTUBHOE IBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKME BOJIHBI, ILYHAMHM, 3XO, LBETa Tell,
ONTUYECKUE SBJIEHUS B  IpPUPOAE, OMOJOrMYEecKoe JIEHCTBHE  BHJAUMOIO,
yIbTPa(UONETOBOTO U PEHTICHOBCKOTO H3JIY4eHHUH, €CTECTBEHHBIH DPaJHOAaKTHBHBIHI
(GOH, KOCMHMUYECKME JIydHd, DPaJUOAKTUBHOE H3IydeHUE MPUPOAHBIX MHHEPAJIOB,
JeCTBUE paJliOaKTUBHBIX U3YyYEHUI Ha OpPraHu3M YelOoBeKa), IPH 3TOM NEPEBOAUTD
IPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIJICNIATH CYIIECTBEHHBbIE CBOMCTBA (IPU3HAKHU)
du3nUecKux SBICHUN;

ONHCHIBATh U3y4E€HHBIE CBOMCTBA TN U (U3NUYECKUE SBICHUS, UCIIOIB3Y (PU3MUECKHe
BEJIMYMHBI (CPEIHSsI U MIHOBEHHAsl CKOPOCTb Tella IPU HEPaBHOMEPHOM JBUKEHUH,
YCKOpEHUE, IMepeMellieHue, MyTh, YIIOBas CKOPOCTh, CUja TPEHUs, CHJIa YIPYIrOCTH,
CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOIO IMaJeHHS, BEC Tella, UMIYIbC Teja, UMIYIIbC
CHJIBI, MEXaHH4ecKasi padoTa U MOLHOCTb, IOTEHI[MAIbHAsA YHEPIUs Tela, HOIHATOrO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHASI SHEPTUS CKATOM IPYKUHbI, KWHETHYECKas
SHEprus, IOJIHAsg MEXaHWYecKas HHeprus, Mepuoj] M YacToTa KojeOaHuH, ATMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeNlb MPEIOMIICHUS
cpenbl), MpU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIIOIb3YEMBIX
BEIMYMH, OOO3HA4YEeHMs] M €OUHULBl (U3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3MYECKYI0 BENUYMHY C JIPYTMMU BEJIWYMHAMH, CTPOUTH
rpaguKy M3y4E€HHBIX 3aBUCUMOCTEH (M3NUYECKUX BEIHYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsl PHEPIUM, 3aKOH BCEMUPHOIO TATOTEHMS, NMPUHIUI CYyNEpHO3UIUU CHUJI,
NPUHLKI OTHOCUTENbHOCTH ["anmuies, 3akonsl HproTOHA, 3aKOH COXpaHEHHS UMITYIIbCa,
3aKOHBl OTPaKEHUSI M IIPEIOMIIEHUS CBETA, 3aKOHBbl COXpaHEHUs 3apsAAOBOrO U
MaccOBOIO YHCEI MPHU SOEPHBIX PEAKUMSIX, IPU OTOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3allMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEJI, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull  INPAaKTUKOOPHUEHTUPOBAHHOIO  Xapakrepa:  BBISBJIATH  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 2—
3 u3ydyeHHBIX CBOHCTBAa (U3MYECKMX SBJIEHUM, (QU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

peuaTh pacuéTHbIC 3aJau (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIB3Ys
3aKOHbI U (HOpMyJbl, CBSI3bIBAIOUME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIOBHSI 3aJlaud 3alKChIBaThb KpaTKOE€ YCIOBHE, BBISABJSATh HEIOCTAIOLME WIIU
U30BITOYHBIE JITaHHBIE, BBIOMPATH 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE ISl pEILEeHUS,
IPOBOIUTH pacdy€Tbl M OLECHUBATh PEAIMCTUYHOCTh IIOJYYEHHOIO 3HAYCHHS
du3UYeCcKol BETUYNHBI;
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pacriozHaBaTh MpOOJIEMbl, KOTOpPbIE€ MOXHO pPELMTh IpPU IMOMOUM (U3UUYECKUX
METO/IOB,  HWCIONB3Yysl  ONUCAaHWUE  HCCIEJNOBAHMS,  BBIACIATH  IPOBEPSEMOE
HPENoOKEeHHE, OLEHUBAaTh MPAaBUIBHOCTh MOpSAAKA IPOBEIACHUS HCCIIEAOBaHUS,
JIeTIaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YIIbTATHl HAOIOICHHH U OIBITOB;

IPOBOAUTD OTIBITHI 10 HAOMIOJACHUIO (U3NYECKUX SBICHUHN MM (PU3MYECKHX CBOMCTB
Tesl (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpAaHEHHUs dHEPTHH, 3aBUCHMOCTb
neproaa KoyiebaHuii MPYKMHHOTO MasiTHUKA OT MacChl TPy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMILTUTY/Ibl MAJIbIX KOJIEOaHU U, TPSIMOJIMHEIHOE pacpoCTpaHEeHUE
CBETa, pa3loKeHHe OeIoro cBera B CHEKTp, U3Y4EHHE CBOMCTB H300paKEHHS B
IUIOCKOM 3€pKajle U CBOWCTB M300paKeHMsI IpeAMeTa B COOMparolel JIMH3e,
HAOJIOZCHNUE CIUIOUHBIX W JIMHEHYaThIX CIEKTPOB M3Iy4EHMs): CaMOCTOSATENIBHO
coOHMpaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHMsI, ONUCHIBATH X0 OTIBITA U
€ro pe3ynbTarhl, (POPMYIUPOBATH BHIBOJIBI,

IPOBOANUTH IIPU HEOOXOAMMOCTH CEpUI0 MPAMBIX HU3MEPEHMM, Ompeneinss cpenHee
3HaYeHHE H3MepseMOil BeIMYMHBI ((POKYCHOE pacCTOSIHHE COOHMpAIOUIeH JHMH3BI),
000CHOBBIBATh BBIOOP cI10c00a M3MepeHus (M3MEPUTEIHHOTO MPHOopa);

IPOBOANUTH MCCIEJOBAHME 3aBUCUMOCTEH (PM3MYECKMX BEIMYMH C HCIIOJIB30BAaHUEM
OpsIMBIX HU3MEPEeHUN (3aBUCHUMOCTh IYTM OT BpPEMEHH IpU PaBHOYCKOPECHHOM
JIBUKEHUM ©Oe3 HayaJbHOW CKOpOCTH, IepHoJa KoJeOaHUM MaTreMaTHuyecKoro
MasTHUKa OT JJIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPaXECHHs CBETA OT yIjla MaJeHUs U
yIJa MpejJoMJICHHs OT yIvia MaJieHUs): IUIAaHUPOBATh UCCIEIOBAHUE, CAMOCTOSTEIBHO
coOMpaTh yCTaHOBKY, (MKCHPOBATh pE3yJAbTAaThl  IMOJYYCHHOH  3aBUCHMOCTHU
¢u3nYecKuX BEJIWYUH B BHJE TaOMUIl U TpadUKOB, JeNaTh BBIBOJBI IO pe3yiabTaTam
UCCIIEIOBAHUS;

NPOBOANTH KOCBEHHBIE W3MEpEeHUs (HU3MYECKHX BeNWYUH (CPEmHSsS CKOPOCTh H
YCKOpEHHUE Tesla MPH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHUE CBOOOIHOIO MaeHus,
KECTKOCTh NPYKHUHBI, KOI(POULMEHT TPEHMsI CKOJIBKEHMs, MEXaHH4eckas paboTa u
MOIIHOCTh, YacTOTa H NEPUOA KOJeOAaHWH MaTeMaTHYeCKOr0 W MPYKHHHOTO
MasTHUKOB, OINTHYECKas CHJIa coOuparomell JIMH3bI, pPaJuOaKTUBHBIA  (OH):
IJTAHUPOBATh M3MEPEHHs, COOMPATh HKCIIEPHUMEHTAIBHYIO YCTAaHOBKY M BBINTONHSTH
U3MEpEeHus, cierys MpeIoKEHHON MHCTPYKLUUHU, BBIYUCIATh 3HAYCHHE BEJIUYUHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE PpE3ylbTaThl C Y4ETOM 33aJaHHOM IOTPEHHOCTH
U3MEPEHUH;

coOnogaTh MpaBWIa TEXHUKM O€30MacHOCTH HpH paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE MPH3HAKUM HM3y4EHHBIX (DU3MUECKMX MOJENeil: MarepuaibHas
TOYKa, abOCOJIIOTHO TBEPJAOE TENO, TOYEUHBIH MCTOYHUK CBETA, JIyd, TOHKas JIMH3a,
IJTaHeTapHas MOJIETb aTOMa, HyKIIOHHAsI MOZEh aTOMHOTO SI/pa;

XapakTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUSA (B TOM YHCIE: CHUJOMETP, JaTUYUKH ITOJI0KEHHUS,
paccTOsIHUS U YCKOPEHUSsI, PaKkeTa, 3XOJIOT, OYKU, IEPUCKOII, (hoToarmapaT, ONTHUYECKUE
CBETOBOJIbI, CIIEKTPOCKOM, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBAX (PM3MUECKUX ABJIICHUM U HeoOXoAuMble (PM3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BATh CXEMbl U CXEMAaTHYHBIC PUCYHKH M3YYE€HHBIX TEXHUYECKHX YCTPOMCTB,
U3MEpPUTENIBbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPH PEIIEHUU Yy4eOHO-
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MPAKTUYECKUX 33/1a4, ONTUYECKUE CXEMbl Ui MOCTPOEHUS U300paKEHUN B IIIOCKOM
3epKajie ¥ coOuparoIeit JTuH3e;

OPUBOJUTH TNPUMEpPbl (HAXOOUTh MHQPOPMALUIO O MpUMepax) MPaKTUYECKOro
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHMI B TOBCEAHEBHON JKHU3HU U1 OOecredeHHs
0e30macHOCTH TpU OOpallleHHH C NpudOpaMH M TEXHHUYECKMMH YCTPOWCTBAMH,
COXpaHEHHUs 370pOBbS M COONIOACHUS HOPM OKOJIOTUYECKOTO TIOBEACHHUS B
OKpYXKalolllel Cpeze;

OCYILIECTBJISITh TMOWUCK HWHGpopManuu (¢u3MUecKoro conepkanuss B HHTepHere,
CaMOCTOSITEIbHO (OPMYJIUPYS IOUCKOBBIM 3alpoc, HaxOAUTh IYTH OIpeAeiIeHUs
JIOCTOBEPHOCTH TIOJIY4CHHOW WHQOpPMAIIMM HAa OCHOBE HWMEIONMXCS 3HAHUU U
JIOTIOJIHUTEIBHBIX HCTOUHHUKOB;

MCIIOJIb30BATh MPU BBIMOJHEHUH Y4€OHBIX 33JaHUI HAYYHO-TIOMYIISPHYIO JIUTEPATYPY
¢u3nYecKoro cojep)kaHus, CIpaBOYHBIE MaTepHualbl, pecypchl cetd HHTepHer,
BJIaZIETh NpUEMAMHM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHQoOpManuu U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(pOPMALIUH
U3 HECKOJBKMX MCTOYHHKOB (PU3MYECKOTO COAEP)KAHMS, MYOIWYHO TMPEICTaBIAThH
pE3YyNIbTaThl MIPOEKTHON MM MCCIENI0BATENIBCKON AEATENIBHOCTH, TP ATOM I'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIH TMOHATUHWHBIA amnmapar u3ydaemoro pasaena (u3ukd u
COMPOBOXK/aTh BBICTYIJICHUE IMIPE3CHTALMEH € y4ETOM OCOOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KJIIACC
KonnyecTBo 4acoB
Ne HaumeHoBaHue pa3saesioB M TeM DJleKTpoHHBIe (LU(POBBIE)
n/n IPOr paMM bl Bcero ?ﬁi?::ﬂb Hele Ea[)ﬁz:)ﬁ?qecxne o0pazoBaTe/IbHble PeCypChI
Paznen 1. ®u3nka u eé pojib B MO3HAHMM OKPYKAIOIIEr0 Mupa
Bbubmioreka [{OK
11 Dusuica - nayxa o npupoze 2 https://m.edso0.ru/7f416194
bubmorexa 1IOK
12 ®du3nUECKUEe BEITHMYHHBI 2 1 https //m.eds0o.ru/7f416194
. Bubmortexa TOK
1.3 EcTecTBeHHOHAYYHBIH METO]| MO3HAHUS 2 1 https //m.edsoo.ru/7f416194
Hroro 1o paszaeny 6
Paznen 2. IlepBoHauajibHbIe CBe/leHHs] 0 CTPOEHHH BelECTBa
Bubmorexa 1IOK
21 Crpoenme pemectsa 1 https://m.edso0.ru/7f416194
29 JIBuKeHre U B3aUMOJICHCTBHE YaCTHI] 2 1 budmoreka 1TOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
Bbubmorexa 1IOK
2.3 ArperaTHble COCTOSIHUS BEI[CCTBA 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nen 3. /IBkeHue W B3auMojaeiicTBHe TeJ
Bbubmorexka 1IOK
31 Mexatmeckoe piKeHHe 3 https://m.edsoo.ru/7f416194
Bubmorexa 1IOK
32 Hnepuus, macca, n10mocts 4 1 https://m.eds00.ru/7f416194
bubmorexa 1IOK
33 Cana. Bret cun 14 1 2 https://m.edso0.ru/7f416194
HUrtoro mo pasznmeny 21
Paznea 4. JlaBienne TBEpAbIX TeJ, :KMAKOCTEH M ra3oB
41 Hasnenne. Ilepenaua maBneHus: TBEPIBIMU 3 bubmioreka LIOK
) TeNnaMy, JKUOKOCTIMH M razaMy https://m.edsoo.ru/7f416194
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Bbubmorexka 1IOK
4.2 Jasnenne xuakocT 5 https://m.eds00.ru/7f416194
Bubmorexa IIOK
43 AmvocepHoe rapneHne 6 https://m.edso00.ru/7f416194
44 JelicTBre XKMIIKOCTH U ra3a Ha MOTrpy>kKEHHOE 7 2 3 bu6moreka 1IOK
) B HHX TEJIO https://m.edsoo.ru/7f416194
HUrtoro 1o pasumeny 21
Paznen S. Pabora M MOLHOCTb. JHeprust
bubmorexa 1IOK
51 PaboTa 1 mommoCTS 3 1 https://m.edso0.ru/7f416194
bubmiorexa 1TOK
52 Tpocteie mexamm3Mbl 5 1 https://m.edsoo.ru/7f416194
bu6moTteka 11IOK
53 MexaHndeckast SHEPTHS 4 1 1 https //m.eds00.ru/7f416194
Hrtoro mo pasznmeny 12
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB II0O ITPOIT'PAMME 68 4 12
8 KUIIACC
N Ha KomuecTBO 4acoB 3 (ndp )
() HMEHOBAHHE Pa31eioB H TeM JIEKTpOHHBIE (IU(POBBIE
n/m TPOTrPAMM b1 Bcero Kontpois nbre TlpaxTiieckue o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Paznen 1. TenoBbie siBjIeHHsI
11 CrtpoeHHE ¥ CBOWCTBA BEIIECTBA 7 buomioreia TIOK
) P B https://m.edsoo.ru/7f4181ce
bu6moteka 11IOK
1.2 TemoBbie npouecch 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 28
Pasnen 2. JjekTpuyecKue M MArHUTHBIE SIBJICHHUS
21 DJeKTpUYecKHe 3apspl. 3apsHKEHHBIE Teia 7 1 bubmorteka 1TOK
’ Y X B3aMMOJCHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN DJIEKTPUYECKUI TOK 20 2 7 Bubmorexka ITOK
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https://m.edsoo.ru/7f4181ce
bubmiorexa 1{OK
2.3 MarsuTtHbIe SBIICHHS 6 1 15 https //medsoo.ru/7f4181ce
bubmorexa 1IOK
24 DIIEKTpOMArHUTHAS WHTY KLU 4 https //m.edsoo.ru/7f4181ce
HUrtoro 1o pasumeny 37
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 145
9 KIIACC
N Ha KonyecTBo 4acoB 3 (ndp )
(] HMEHOBAHHE PA31ejioB H TeM JIEKTpOHHBIE (IU(POBBIE
n/n TPOT paMM bl Bcero Korrposk Hbte TpaxTieckue oOpa3oBaTeJib HbIe pecypchl
padoThI padoThI
Pa3zgen 1. Mexannueckue sIBJICHUS
MexaHH4EeCKOE JBHIKCHUE M CITOCOOBI €TO Bbubmioreka 1{OK
11 10 1 .
OTIHCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moteka 1IOK
12 Bzaumoeticteue Ten 20 1 3 https //m.edsoo.ru/7f4la4a6
Bubmorexa 1IOK
13 3aKOHBI COXpaHEHUS 10 3 https //m.edsoo.ru/7f4la4a6
Hroro mo pasneny 40
Pasnen 2. Mexannyeckue KojieOaHUsI M BOJIHBI
Bubmorexa 1IOK
21 Mexamieciue ronebanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6moTteka 11OK
2.2 MexaHndecKre BOJHEL. 3BYK 8 1 3 https //m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3ges 3. DJIeKTPOMATHUTHOE TOJI€ W JEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TIOJIE U 6 2 bubmorteka [TOK
) JJICKTPOMarHUTHBIC BOJIHEI https://m.edsoo.ru/7f41a4a6
HUrtoro 1o paszzgeny 6
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Pasnea 4. CBeroBble AIBJICHHS

bubmiorexa 1{OK

41 3aKOHBI PACIIPOCTPAHECHNUS CBETa 6 2 https://medsoo.ru/7f41a4a6
bubmorexa 1IOK
42 JIuH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 https //m.edsoo.ru/7f4la4a6
Bubmorexa 1IOK
43 PasnosxeHue 6enoro cBeta B CIEKTP 3 2 https //m.edsoo.ru/7f4la4a6
Hroro mo pasneny 15
Pasnen S. KBanroBble siBJIeHUS
Bubmorexa 1IOK
51 Hcnyckanue 1 norsioueHue cBeTa atToMoM 4 1 h_tt_gs://m.edsoo.ru/?f4la4a6
Bbubmioreka [{OK
52 C1pocHue aToMHOrO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
Bbubmorexa 1IOK
53 Anepubie peaxiu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznen 6. IloBTopure ibHO-060011a10 IIUIT MOYJIb
6.1 [loBTOopenue u 06061IeHUE COaEPKAHUS 9 2 Bubmortexa ITOK
) Kypca Gbu3mky 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 27
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IHOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
KosnyecTBo yacoB 3 ®
JIEKTPOHHBIE 1M} pPoBbHIE
Ne o/ Tema KA
Ypo Beero KoHTpoas Hb1e IIpakTyeckue 00pA30BATETH HbIE PECYPCh
padoThI padoThI
1 ®dusnka — HayKa o npupoje. SIBneHus 1
pupobl. DU3HIECKIE SBICHUS
MexaHUYeCKHE, TEIJIOBbIE, YJICKTPUICCKHE,
2 P 1
MarHUTHbBIE, CBETOBBIC, 3ByKOBBIC SIBICHHUS
3 ®du3nuuecKUe BEIMUHMHBI U UX U3MEPCHHE 1
P
Ypoxk-uccrnenoBanue "M3mepenue
4 TeMIIEpaTy phl TIPH TOM OIIH KUIKOCTHOTO 1 1
paTypsI Ip
TEPMOMETPA U IATYNKA TEMIIepaTyphl
Kak ¢usuka u qpyrue ecTecTBEHHBIE HAYKU
5 13y4aroT Ipupony. EcrecTBeHHOHay YHbII 1 Bubmorexa [IOK
MeTo] mo3Hanus. Onucanue Gpu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMOIIBIO MOIeJIei
Ypoxk-uccnenosanue "IlpoBepka runoTessl:
6 JaTbHOCTh TMOJIETA MIApHKa, MYIIEHHOTO 1 1
TOPU30HTAIBHO, TeM OOJIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"
7 Crpoenue BeuiectBa. ONbITHI, TOKa3bIBAIOLINE 1 bubmoteka IIOK
JIMCKPETHOE CTPOCHHE BENIECTBA https://m.edsoo.ru/ff09%fe0a
bubmmoTex: K
8 JIBMKCHUE YaCTHIl BEIIECTBA 1 Gmaorexa IO
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccienoBanne «ONbITHL 1O 1 1
HaO0JIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B»
10 ArperaTHble COCTOSIHUS BELIECTBA 1
B3anmocBs3p MexkIy CBOWCTBAaMH BEUIECTB B
11 Pa3HbIX arperaTHbIX COCTOSIHUAX U UX 1 bu6mortexka 1IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.eds00.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSTHUH BOJIBI
1 MexaHnueckoe ABIKeHUE. PaBHOMepHOE U 1 bubmoteka IIOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmoreka [TOK
13 Ckopocts. EmanIEI cKOpOCTH 1 1

https://m.edsoo.ru/ff0a079c

27


https://m.edsoo.ru/ff09f72a
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

bubmoteka IIOK

14 Pacter myTu 1 BpeMeHH IBIKCHNS https://m.edsoo.ru/ff0a0ae4
Hn . . B i
5| e swos mepun B B LOK
P P https://m.edsoo.ru/ff0a0c10
JIBYKCHHS Tell
IInotHOCTH BemecTBa. Pacuer Maccei bubmoreka LIOK
16 .
00BeMa TelIa 10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «Onpenenenue
IJIOTHOCTH TBEPJIOTO TEJ»
18 Pemrenne 3amag mo teme "I[lnotHOCTH Bbubmoreka LIOK
BerecTsa" https://m.edsoo.ru/ff0al23c
19 Cuia KaKk XapaKTepUCTHKA B3aMMOJICHCTBUS
tenn. Cuna ynpyroctd. 3akoH ['yka
JlabopatopHas paboTta «3yuenune
20 3aBHCUMOCTH pacTspkeHus (nedopmarium)
MIPY>KUHBI OT MPUJIOKEHHOU CHJIBD)
21 SABnenue arotenus. Cuia TDHKECTH
” ](3313;131, Mex;;[y CUJION TIKECTH U Ma(’:'ccom Tesa. BuGmiotexa LIOK
ec Temf,‘ CHICHHE 3714 0 TeME L Ha https://m.edso0.ru/ff0al778
TDKECTH
273 Cuna TSDKECTH Ha JIPYTHX IJJaHeTax. bubimorteka ITOK
DusruecKkie XapaKTepUCTHKU IUIAHET https://m.edsoo.ru/ff0a1502
bubmoteka IIOK
24 Mswepenne cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
Bubmoreka [TOK
2 Bec ena. Hesecomoc https://m.edsoo.ru/ff0al778
% CroxxeHue JBYyX CHII, HAIPABJIEHHBIX IO bubimorteka 1TOK
OJIHOM HpsIMOi. PaBHO IeHiCTBY FOIIAST CHII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau nmo Teme "PaBHonelcTBy0mIasn
cuin”
28 TpeHnue ckoybxeHus: U TpeHue nokos. Tpenue Bubmotexa [{OK
B [PUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas paboTta «3yuenune
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT bubmorexa [IOK
CHUIIBI JIABJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONINXCS TOBEPXHOCTEH»
30 Pemrenne 3a1a4 Ha ONpeacIeHUE
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PaBHOICHCTBYIOIIENH CHJIBI

Pemenne 3amag mo temam: «Bec Temay,

Bbubmorexka IJOK

31 «Fpa(bnqelcxoe n3o0paxenue cuim», « CHIbD, https //m.edsoo.ru/ffdalded
«PaBHOElicTBYIOIIIAs CUIDY
KonTponbHast paboTa o remam:
32 «MexaHudeckoe JBIKCHHE», «Macca,
IUTIOTHOCTEY, «Bec Tenay, «I'papudeckoe
n3zo0paxenue cu, « CHibDy
3 Hasnenne. Cnoco0bl yMEHBIICHUS U Bubmorexa [IOK
yBEJINYEHHS JIABICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JAaBJICHUS Ta3a bubimorteka 1TOK
0T 00B&Ma, TeMIIepaTypHl https://m.edso0.ru/ff0a2376
35 Ilepenaua naBieHus TBEPABIMU TEIAMH, bubmoteka 1IOK
JKAIKOCTAMM M ra3amiu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
3% JlaBreHre B )KMIKOCTH U Ta3e, BEI3BAHHOE Bbubmorexka IIOK
JNEWCTBHEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenue 3amaq mo teme «JlaBneHue B bubmoreka LIOK
JKMIKOCTH U rasze. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bubmoteka IIOK
58 Coobmaroumecs cocy st https://m.eds00.ru/ff0a2970
39 I'mppaBmiueckuil npecc buomorexa [OK
https.//m.eds00.ru/ff0a3136
40 ManomeTtpsl. [ToprrHeBoOH KUAKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipuaunbs
a1 CYIECTBOBAaHUS BO3IyIIHON 000JIOYKU Bubmortexa TOK
3emu. 3aBHCUMOCTh ATMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
bubmoreka [IOK
42 B LA
cc Bosyxa. ATMoceproe Jasserne https://m.edsoo.ru/ff0a2b5a
3 Hamepenune atmochepHoro naBiaeHusi. OnbIT bu6bmorexa [IOK
Toppuuesmm https://m.edsoo.ru/ff0a2da8
a 3aBHCUMOCTb aTMOC(EPHOTO JaBICHUS OT Bubmorexa [IOK
BBICOTHI HAJl YPOBHEM MOPSI https.//m.edsoo.ru/ff0a2fc4
45 Bapometp-anepouna. ATMocdepHOe naBiIeHue bubimorteka 1TOK
Ha Pa3MMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "ATMocdepHoe
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nasieHue"

JlelicTBHE XKMIIKOCTH U ra3a Ha MOTPY>KEHHOE

bubmoreka [TOK

a7 B HHX TeJI0. ApXUMeIoBa CUJIa https.//m.eds00.ru/ff0a3276
JlabopatopHas pabota «Onpenenenne Bubmiorexa LIOK
48 BBITAJIKUBAIOIICH CHIIBI, ICWCTBYIOMIEH Ha 1 .
16110, HOIPYKEHHOE B AKHIKOCTEY https://m.edsoo.ru/ff0a33fc
JlabopatopHas paboTa o Teme
49 «HccnenoBadue 3aBUCUMOCTH Beca Tejia B 1 bubmoteka IIOK
BoJe OT 00BEMA MOTPYKEHHOH B KUAKOCTH https://m.edsoo.ru/ff0a3514
4aCcTH TeJay
bubmorteka LIOK
50 Tnasanme Ten https://m.edsoo.ru/ff0a3a96
JlabopatopHas paboTta "KoHCcTpyHnpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHHE JIOJKH 1 1
ompezeneHue e€ rpy3onoapEMHOCTH"
Pewmenue 3amau no temam: «IlnaBanue cynoB.
52 BosmyxomnaBanue», «JlaBleHHE TBEPIBIX TeJ, ﬁﬁgﬁ?ﬁgﬁsgggs /£f0a3654
JKMIKOCTEH W ra3zoBy» — *
bubmorteka [IOK
53 Mexammiecias pabora https://m.edsoo.ru/ff0a3f82
bu6bmiorexa [IOK
4 MOWHOCT,. BIMHHIE! MOHOCTH https://m edsgo ru/ff0a3f82
ps://m. .
55 Ypok-uccnenoanue "Pacu€r MmomrHOCTH, 1
pa3BUBaEeMoii pu NoabEMeE 1o JiecTHUIE"
56 IIpocteie Mexanu3mebl. Priuar. PaBHOBecue
CHJI Ha phluare
Kontponbnas pabota no reme «/laBnenue
57 TBEPbIX TN, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHas paboTa
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o teme Bu6miorexa [IOK
58 «JlaBneHne TBEPIBIX TEJ, KUAKOCTEH U https //m.edsoo.ru/ff0adffe
ra3oB» / Bcepoccuiickas mpoBepodHas paboTta — :
Prryaru B TexHuKe, OBITY M IPUPOTIE.
59 JlabopaTtopHas pa601a1<3,I/ICCJ$ez[E))BaHI/Ie 0.5 ﬁﬁggﬁeﬁs ]61005 /04786
YCIIOBUIN PABHOBECHS phIUaray — }
60 Pemenne 3amau mo teme «YcCIoBUsS Bbubmoreka IIOK

PAaBHOBCCHI phIyara»

https://m.edsoo.ru/ff0a48a6
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Koa¢ puument nosnesnoro aercTaus

61 MexaHu3ma. JlabopaTtopHas padboTta 1 0.5
«M3mepenne KIIJI HAKJIOHHOM MIJIOCKOCTH»
62 Pemrenne 3amau mo teme "PaboTa, MOIIHOCTS, 1 Bbubmorexka IIOK
Ka" https.//m.edsoo.ru/ff0a4c48
63 Mexanuueckas sHeprusi. Kunetnueckast u 1 bubimorteka 1TOK
MTOTCHIHAJIBHAS YHEPTHUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHsI MEXaHUUYECKOW dHEpIUn 1 bubmotexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCTIEpPUMEHT 110 TeMe
"DKcIepUMEHTAIbHOE OIpEIe/ICHNE
65 M3MEHECHHS KHHETHIECKOW M MOTCHIIMAIbHO I 1 1
SHEPTUH MPH CKATHIBAHUU TeJla 110 HAKJIOHHOM
J10CKOCTH"
66 KontponbHas pabota mo teme «PaboTa u 1 1
MOIIHOCTb. DHEPTHUS
67 PeszepsHEIi ypok. PaboTa ¢ TekcTaMu 10 TeMe 1 Bubmorexa [IOK
"MexaHndeckoe IBHKeHHE" https://m.edsoo.ru/ff0adee6
PesepBHEIif ypok. PaboTa ¢ TekcTaMu 1o Teme
68 1
"Pabota. MomHOCTE. DHeprus"
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12
8 KIIACC
KosimyecTBo uacoB )
Woun | Tous sy boro | Ko | e | g b
padoThI padoThI
) memaeekof Teopi 11 OnsrTe ) Bubmotexa LIOK
https://m.edsoo.ru/ff0a5256
IO ATBEP K ICHUS
2 Macca u pazMep aTOMOB ¥ MOJICKYJT 1
3 Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO 1 bubmoteka IIOK
COCTOSIHHI BENIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOHCTB TBEPIOTO, KHUIAKOTO H
4 ra3000pa3HOTO COCTOSHHI BEIIecTBa Ha 1

OCHOBE II0JIO’KEHUH MOJIEKYJIIPHO-
KUHETUYECKOU Teopuu
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bubmoteka IIOK

5 Kpucranmrieckue u amopubicrena https://m.edsoo.ru/ff0a5800
6 CMaunBaHHE W KaTWUBIPHOCTb. Bubmotexa [IOK
[ToBepxHOCTHOE HATKEHHE https://m.edso0.ru/ff0a5530
7 T bubmorteka LIOK
CIIIOBOE PACIIMPEHHE H CHATHE https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. Cesi3b TeMIEpaTyphI CO
CKOPOCTBIO TEIUIOBOTO ABIIKCHHUS YaCTHIL
9 BrayTtpennss sHeprus. CriocoOs! M3MEHEHUS Bubmotexa [IOK
BHYTpPEHHEW YHEepPTHU https://m.edsoo.ru/ff0a5c60
10 B bubmoteka 1IOK
YL TETIOTIEpEATH https://m.edsoo.ru/ff0a6412
_ "1
1 Henomsamamne rennonn enofiom seieers Butmorera LIOK
" https://m.edsoo.ru/ff0a65c0
1 MaTepUAJIOB B IEJIX YHEprocOepexeHus
12 KomraectBo TermoTel. Y aensHas bubmorteka 1IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHenue TemoBoro 6ananca. TemnoooMeH bubmiorexa [IOK
U TEMJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
“ JlabopartopHas p6a60Ta HUccnenoBanne Buomiotexa LIOK
ABJICHUS TeTIo0OMena HpI/I"CMeIHI/IBaHI/II/I https//m.edsoo.ru/ff0a6a98
XOJIOJIHOHM W ropsiaeii Bo bl
Pacder xoim4ecTBa TEIUIOTHI, HEOOXOAUMOTO
15 IUT1 HarpeBaHUA Tella U BBLACIEIEMOTO UM IpHU
OXITaXKICHUT
16 JIabopatopHas paboTta "Onpenenenue Bubmorexa [IOK
yJIeIbHON TeIJIOEMKOCTH BelecTsa' https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. YJeibHas TEIIoTa Bubmotexa [{OK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 B BuGmiorera LIOK
P ' https://m.edsoo.ru/ff0a71d2
TUIABJICHUS
JIabopatopHas paboTta "OmnpeneneHue Bubmorexa [IOK
19 . "
YIEIbHOM TETUIOTHI IIJIABJICHUS JIbJa https://medsoo.ru/ff0a72fe
20 [NapooOpa3oBaHue 1 KOHICHCAIHS. Bubmorexa [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
21 Kunenune. Yaempnas Temiora bubmorexka 1JOK
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mapooOpa3oBaHUs M KOHACHCALIUH.
3aBUCUMOCTb TEMIIEPATyPhl KUTICHHUS OT
aTMOC( SpHOTO IABICHHUS

https://m.edsoo.ru/ff0a786c

Brnaxxnocts Bo3ayxa. Jlabopatopnas pabota

Bbubmoreka [TOK

22 OnpemzneHHe OTHOCHTEJIbHOHM BJIa)KHOCTH https//m.eds00.ru/ff0a7628
BO3/yXa
7 Pemrenne 3ama4 Ha onpe/eicHHE BIAKHOCTH
BO3AyXa
IpuHIMTBEL pabOThI TETJIOBBIX BHUTATENCH.
24 [aposas TypOuna. J[Buratenb BHYTpPEHHETO
CropaHust
o5 KII TermoBoro msuratens. TemsoBbie Bubmortexa ITOK
JIBUTATENIH U 3alllUTa OKpY Karoulel cpepl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHUs W NPEBPAIICHUS YHEPTUH B
TEIUIOBBIX IIPOIeccax
IoaroToBka K KOHTPOJBHOH padoTe Mo TemMe
27 "TGHI'I;HOBLIG aBneHHTf I/I3MeHepH1/1e arperaTtHbIX Bubmorera TOK
. L P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
Koutponbnas pabota mo teme "TermioBsie
28 ;mne?m{ I/I3mepHeHne arperaTHbIX COCTOSHHMA bubmorexa HIOK
o P https://m.edsoo.ru/ff0ag86ae
BeIIECTBA
29 Dnektpu3anus Ten. JBa poja 3JIEKTPUIECKUX
3apsioB
30 Ypok-uccnenoBanue "DIEKTpU3ANMS Tell
WHAYKIWEH W IPHU COMPUKOCHOBEHUU"
31 BianmonelictBie 3apsKEHHBIX Tell. 3aKOH bubymorteka 1TOK
Kynona https://m.edsoo.ru/ff0a87e4
o | o e Hapmenocn B 10K
KIp - PHHL . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIIH SJCKTPUYECKUX IMOJICH
33 Hocwuremi snextpudeckux 3apsjioB.
OnemeHTapHsblit 3apan. CtpoeHue atoma
o IIpoBOHUKN U AMAJICKTPUKH. 3aKOH bubmoTexa 1IOK
COXpaHCHHS DJICKTPHYCCKOTO 3apsjia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha npUMeEHEHHUE CBOMCTB Bubmotexa [IOK
JNIEKTPUYECKHUX 3apsi/ioB https://m.edsoo.ru/ff0a90cc
36 DIEKTpHYECKUH TOK, YCIOBHUS €r0 bubimorteka [JOK

33


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
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

CyliecTBOBaHMs. VICTOUHHMKN 3JIEKTPHYECKOTO
TOKa

https://m.edsoo.ru/ff0a95a4

Bbubmoreka [TOK

37 JIeHCTBIA SICKTPUHCCKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoBanue " Jleictere

38 AJICKTPUIECKOTO TIOJISI Ha MTPOBOHUKA U 1
JMDJICKTPUKA"

39 DNeKTpUYecKuil TOK B MeTajllax, >KUAKOCTIX bubmoteka IIOK
M ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpryeckas [emnb U €€ COCTABHBIC YacTH

a1 Cuna toxka. JlabopatopHas paboTa 05 bubmmortexa ITOK
"3mepeHure U peryMpoBaHne CUiibl Toka" ' https://m.edsoo.ru/ff0a8bd6

.B .
o | ommmmse wmene Bome b | Bromom 10c
paropras p "p ' https://m.edsoo.ru/ff0a%e14

peryJmpoBaHHE HaIPsDKSHUS

3 ConpoTuBJIEHNE MPOBOJHUKA. YIETHHOE bubymorteka 1TOK
CONPOTHBJICHHE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlabopatopHas paboTa "3aBUCUMOCTH
3JIEKTPUYECKOTO CONPOTUBIECHUS IIPOBOJHUKA Bubmorexa [IOK

44 1 )
OT €ro JUIMHBI, IUIONIAU HOMEPEUYHOTO https://m.edsoo.ru/ff0aa738
cedyeHus 1 marepuana”

45 3aBUCUMOCTH CUJIBI TOKa OT HAIPSIKCHHUS. bubmortexa ITOK
3akoH OMma [y1s yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlabopatopHas paboTta "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HYIIEro Yepes bu6bmiorexa [IOK

46 1 .
PE3UCTOp, OT CONPOTHBIICHHUS PE3UCTOPA H https://m.edsoo.ru/ff0aa04e
HaInpspDKEHUs Ha pesuctope”

47 INocnenoBatenbHOE W MapamiebHOE
COCJIMHECHHUS TPOBOJHUKOB
JlabopartopHas padota "IIpoBepka npasuia

48 CJIOXKEHUS HANPSDKEHUN TPH 1 bubimorteka 1TOK
MOCJIEI0BATEIbHOM COCMHEHHHU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopartopHas padoTa "[IpoBepka npasuia

49 1 bubmoteka IIOK
JUIA CHITL TOKa TIpH Hapaf,mem’HOM https://m.edsoo.ru/ff0aadle
COCIIMHCHUHU PE3HCTOPOB

50 Pemenne 3amau Ha npuMeHeHne 3akoHa Oma bubmoreka [TOK

U1 Pa3JIM4HOro COCAMHCHU IIP OBO JHUKOB

https://m.edsoo.ru/ff0aaf8a
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PaboTa 1 MOIHOCTh IJIEKTPUYECKOTO TOKA.

bubmoteka IIOK

51 3axon Jxoys-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopatopHas paboTa "Onpenenenne padoThI 1 Bubmorexa ITOK
Y MOIIHOCTH 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 Ty acerol meprant s Gury. Koporkoe BuGmorera LIOK
P P Ty Rop https://m.eds00.ru/ff0ab660
3aMBIKaHHE
54 TlocTosiHHBIE MarHUTHI, UX B3aUMOACUCTBUE
55 Ypoxk-uccrnenoBanue "M3yuenue nosei 1 budmoreka 1TOK
MTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe 1oJje. MarauTHoe 1oJjie 3eMJIM U bubmoteka IIOK
€ro 3Ha4YeHMeE VI KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
INoaroToBKa K KOHTPOJIBFHOH paboTe 1Mo TeMe
57 "DnexkTpudeckue 3apsaabl. 3apsLKEHHBIE TeNa U Bubmorexa [IOK
UX B3aUMOIeUCTBHUS. [10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
JIEKTPUUIECKUM TOK"
KontpoipHas paboTa 1o teme
o | s wp, dpmue e B LOK
. " . https://m.edsoo.ru/ff0abea8
asexTpryeckuid ToX" / Beepoccuiickas
IIpoBepoYHas paboTa
o | Dot ypor Mo o et oo BiGmona 110K
N KIp https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
O Opcrena. Ma oe moJse
60 aj?eifpngecxgro mlzgpll\zmnringe noJie bubmorera LIOK
https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
o ﬁngeHeHI/IC SHGKg'pOM’?II;IHI/ITOB B TCXHHKE. o BuGmotexa LIOK
abopatopHas pabota “VI3yHCeHIe ﬂeHCTBfM ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TTOJI1 Ha TIPOBOJIHUK C TOKOM
DNeKTpoABUTaTeNh MOCTOSHHOTO TOKA.
o | eremomme omommey Busmore LOK
yem " B pTe. https://m.edsoo.ru/ff0ac86c
JlabopatopHas pabota "KoHCTpyHnpoBaHue u
n3ydeHne paboThl DJIEKTPO IBUraTesist"
63 Onbitel @apazest. 3aKOH 3JEKTPOMArHUTHOU
naaykiud. Ilpasuno Jlenna
64 Onextporenepatop. CriocoObl Moy YeHHs
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INEKTPUYECKON dHEPTHH. DIEKTPOCTAHIIMN HA
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTUH

INoaroToBKa K KOHTPOJIBFHOH paboTe 1Mo TeMe

65 H3 n 1
JIEKTPUYECKUE U MAaTHUTHBIE SIBICHUS
66 KoutponbHas paboTa rmo reme 1 1 bubymorteka 1TOK
"DJIeKTpHYECKHE W MarHUTHBIC SIBICHHS" https://m.edsoo.ru/ff0acb14
67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o teme 1 Bubmortexa ITOK
"TeruioBble siBICHHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHEI ypok. PaboTa ¢ TekcTaMu 110 TeMe 1
"MaruautHble sBIeHUS"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
9 KJIACC
N KoanuecTBo 4vacoB 5 N
() JIEKTPOHHBIE 1M} poBBIE
n/n Tema ypora Bcero Konrpous Hble TpaxTieckue oOpa3oBaTeJib Hble pecypchl
padoThI padoThI
1 Mexannueckoe BuxeHue. MatepuaipHas 1
TOYKa
2 Cuctema otrcyeta. OTHOCHUTEILHOCTh 1 bubimorteka ITOK
MEXaHUYECKOTO JBMKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE IPsIMOMHEHHOE IBHKCHUE 1 bubmorexa TIOK
P P B https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHEHHOE IBUKECHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTb
5 [IpssMosMHEtHOE PaBHOYCKOPEHHOE 1 bubimorteka 1TOK
JBYKCHHE. YCKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPAMOJIMHEHHOTO
6 pPaBHOYCKOpEHHOTO IBrKeHus. ['padpuk 1
CKOPOCTH
7 exopeni Tens mp pasmoycropeION ) ) Butmiorexa LIOK
yekop D1 PABHOYCKOpCHH https://m.edsoo.ru/ff0adb18
JBWKCHHUU TI0 HAKJIOHHOM TIIOCKOCTH
8 CsoOomHoe magenue ten. Onsitel [ amies 1
PaBHOMEpHOE IBMKEHUE TIO Opr)KHOfTI/I. Buomiotexa LIOK
9 INepuon u yactoTa obpamenus. Jluneitnas u 1

YIJIOBasi CKOPOCTH

https://m.edsoo.ru/ff0ael76
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10

LleHTpOCTpEMUTENBEHOE YCKOPEHHE

bubmmoteka 1IOK

11 Ilepssiit 3akoH HeroToHa. Bektop cuibl https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon Hetotona. PaBHoeiicTByomas bubmoteka IIOK
cHJIa https://m.edsoo.ru/ff0ae72a
. Bubmmorteka ITOK
13 Tpetnit 3akon Herotora. Cynepmno3unus cuin https //m.eds00.ru/ff0ae982
14 Pemenue 3a1a4 Ha mMpuMEHEHHE 3aKOHOB bubimorteka 1TOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubmoteka IIOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amag o Teme «Cria ynpyrocTi»
17 JlaGopatopHas pabota «Onpenenenue bubymorteka 1TOK
YKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmorteka 1IOK
18 Cuna Tperms https://m.edsoo.ru/ff0af738
19 P C bubmorteka 1IOK
erreHue 3a1a4 mo teMe «Cuiia TpeHus» https://m.edsoo.ru/ff0afa26
20 Jlabopatopnas pabota "Omnpenenenue bubmmortexa ITOK
k03 (puIreHTa TPEHHS CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3ama4g o teme "3akousl HproToHA. bubmoteka 1IOK
Cma ynpyrocti. Crma TpeHus” https://m.edsoo.ru/ff0afb8e
29 Cuna TSHKECTH U 3aKOH BCEMHUPHOTO bubimorteka 1TOK
TATOTEHHs. YCKOpEHHE CBOOOIHOTO MaJeHUs https://m.edsoo.ru/ff0af044
Ypoxk-koudepenuus "JBmkeHne Teqn BOKPYT
23 rpaBuTaunoHHoro nentpa (ConHeuHas
cucteMa). ["amaxruku"”
o1 Pemenne 3amag mo teme "Cuia TDKECTH U bubmmoteka 1IOK
3aKOH BCEMHPHOTO TArOTeHHs" https://m.edsoo.ru/ff0af5f8
o5 IlepBast kocMuueckas ckopoctb. HeBecomocTs bubymorteka 1TOK
U [IepErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaabHON TOUKU.
% AbcomoTtHO TBEpPHOE Teno. PaBHOBecHe Bubmotexa I[IOK
TBEPJIOTO Tella C 3aKPEIUIEHHO I OChIO https://m.edsoo.ru/ff0afe36
BpameHus. MoMmeHT cuiibl. LleHTp TsixkecTH
27 PaBHOBecHe MaTepuaibHON TOUKY.

AbcomoTtHO TBEpIOE Teno. PaBHOBecHe
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TBEPAOTO Tesa C 3aKPEIUIEHHON OChIO
BpaleHus. MoMeHT cuibl. LIeHTp TshxecTn

Pemenne 3aga4 mo reme "MOMEHT CUIIBI.

bubmorexa 1IOK

28 Llentp mDReCTH" https://m.edsoo.ru/ffob02b4
2 Meranmracctos mmenne, Brammtoseiirane BuGmorera LIOK
en” ' https://m.edsoo.ru/ff0b0408
30 KontponbHas pabota no reme "MexaHnueckoe Bubmmortexa ITOK
IBrKenue. B3aumonelicteue ten" https://m.edsoo.ru/ff0b06ec
o Nmnynse Tena. I/IMnym); cuybl. 3aKOH Bu6miorexa 1JOK
COXPAHCHMA HMITYJICA. YTPYToe W HEYNpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE
30 Pemenue 3anau no teme "3aKOH COXpAHEHHS bubmoreka ILIOK
uMIyJibea” https://m.edso0o.ru/ff0b096c
3 Ypok-koudepeHnus "PeaktuBHOE IBUKEHHE B
IpHUpOJe U TeXHHuKe"
bubmorteka 1IOK
4 M
3 exaHuveckas paboTa ¥ MOITHOCTb hitps //m.eds0o.ru/ff0b0as4
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U Bubmortexa ITOK
CHJIIBI TPEHHS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeneneHre padoTel
36 CWJIBI TPEHHS NIPU PABHOMEPHOM JBIKCHUN
Tesia 10 TOPU30HTABHON MOBEPXHOCTH»
37 CBs13b 5HepTHH U paboThl. [loTeHIMaMBHAS
SHEPIHs
38 Kunemnueckas sneprus. Teopema o Bubmotexa [OK
KUHETHYECKOU SHEPTUH https://m.edsoo.ru/ffob0c32
39 3aKoH COXpaHEHHUS SHEPTUH B MEXaHHKE
40 JlabopatopHas pabota «/3yueHue 3akoHa Bubmotexa [IOK
COXpAHEHUsI YHEPTUM https://m.edsoo.ru/ffob12fe
M KonebartenpHOE JIBHYKEHUE U €TO bubmmoteka 1IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
4 3aryxatonrue kojieObanus. BeiHyXeHHBIC bubmoreka LIOK
kosiebanust. PesoHaHc https://m.edso0.ru/ff0b20f0
43 MateMaTU4eCKUH U IPYKUHHBII MasTHUKU
a Ypoxk-uccnenoBanue «3aBUCHMOCTb NEPUOIA bubimorteka 1TOK

KOJIeOAaHWH OT JKECTKOCTH HPYKWHBI X MacChl

https://m.edsoo.ru/ff0b197a
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rpy3a»

[IpeBpaienue 3Heprun NpU MEXaHUUIECKUX

45
KOJICOaHMIX
% o o o SO OO Bu6miorera LIOK
P py https://m.edsoo.ru/ffOblaec
MasiTHUKa)
JIabopaTtopnas pabota «IIpoBepka
47 HCSaBIl/)lCI/IMpOCTI/IpHe noja foneé)aﬂuﬁ 3a Bubmorexa LIOK
P py3a, https://m.edsoo.ru/ff0b197a
IOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BoJIHBEL. CBOMCTBA
48 Mexanndeckux BojH. [IponobHbIE U bud.morexa LIOK
- HPoa https://m.edsoo.ru/ffob21fe
MTOTIEPEYHBIE BOJHBI
49 Ypok-koHpepennus "MexaHHIeCKUe BOJIHBI B
TBEPAOM Tere. CelicMUYecKne BOJHBI"
50 3Byk. PacnpoctpaHeHne u oTpakeHHe 3ByKa
51 VYpok-uccnenoanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOThI"
59 I'pOMKOCTb 3ByKa U BBICOTA TOHA.
Axyctudeckuil pe3oHaHC
Ypok-koudepennus "YiupTpasByk u bubimorteka ITOK
53 " :
nH(pa3ByK B IPHUPO/IC U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroToBka K KOHTPOJILHOM paboTe o TeMe
54 "3:1[<r0}11,1 co aHeHE)ﬂ Mexaﬂl;qecme bubmorexa IOK
P " https://m.edso0.ru/ffob25f0
KOJIeOaHMs U BOJIHBI
KontponbHas paboTa o teme "3aKoHBI
55 coxpaHeHus. MexaHn4eckre KolieOaHus u
BOJIHBI"
56 DIIEKTPOMArHUTHOE TI0JIe. DJIEKTPOMarHUTHBIE bubimorteka 1TOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa PJIEKTPOMATHUTHBIX BOJH
Vpox-koudepennusa "lllkana
58 3J12: OM;l;"HII)/ITHEIX BoyH. Mcrionp3oBanue buomiorexa HIOK
1P ’ . " https://m.edsoo.ru/ffOb2fe6
9JICKTPOMATHUTHBIX BOJIH JUII COTOBOW CBSI3U
_ " 3
o | S s soien B 10K
KIp " B https://m.edsoo.ru/ffOb2c6c
MOOHIBHOTO TesiedoHa
60 Pentenne 3amay Ha onpeaeeHne YacToThl 1
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JUIMHBI 3JIEKTPOMArHUTHOW BOJIHBI

OnexTpoMarauTHas npupoja ceeta. CKOpocTh

bubmoreka 1IOK

61 cBeTa. Bo/HOBEIE CBOMCTBA CBETA https://m.edso0.ru/ff0b31d0
Uctounuku cgeta. [Ipsmonuneiinoe Bu6miotexka TIOK

62 pacupocTpaHeHue cBeta. 3atMeHus CoHIa u )

Tyt https://m.eds00.ru/ff0b3658
3aKkoH OTpakeHHUs cBeTa. 3epkana. Pemenue

63 3aJ]a4 Ha IPUMCHCHHE 3aKOHA OTPaXKCHUS ﬁﬁgg?;eggsgggﬁ /ffob38cA
CBeTa Am. .

64 IIpenomnenue cBeTa. 3aKOH MPEIOMIICHUS Bubmotexa [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
INonHOE BHYTpeHHEE OTpa)KCHHE CBETA.

65 Hcronp30BaHUE MOJHOTO BHYTPEHHETO ﬁﬁg?/%: ggs](;l(? rKu /ff0b3c5e
OTpa)KE€HHsl B ONTHYECKHX CBETOBOJAX " ]
JlabopatopHas pabota "HccnenoBanue

66 3aBUCHMOCTH yIJa IPEJIOMICHHS CBETOBOTO
Jyda OT yIJla IaJeHUs Ha IpaHuIe "BO3AyX-
crexno""

Ypok-koupepennus "Mcnomp3oBanne
67 MIOJITHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS CBS3b'"
bubmoteka IIOK
68 JIun3el. OnTrYeckas CUia JIMH3BI hitps //medsoo.ru/fob3f2c
69 Ioctpoenue u3o0OpaskeHU B IMH3AX buomiorexa HOK
https://m.edsoo.ru/ff0b444a
JlaGopartopHas pabota "OmnpenencHue Bu6miotexa LIOK

70 (hOKYCHOTO PACCTOSHUS U ONITHIECKOM CHIIBI .

COBHpaIoMeH TH3b!" https://m.edso00.ru/ffob4206

71 VYpoxk-koupepennus "Ontudeckue IMH30BBIC Bubmmortexa ITOK
npuboper" https://m.edsoo.ru/ff0cOa7e

bubmmoteka 1IOK

72 I'na3 kak ontuueckas cuctema. 3peHue https //m.edsoo.ru/ffob4684

73 Ypok-koupepennus "dedexrsl 3penns. Kak
COXpaHHUTH 3peHHe"

Pa3znoxxenue 6enoro cseta B crieKTp. OMBITHI Bu6morexa 1IOK

74 Herotona. CnoskeHue CHEeKTpaIbHBIX IIBETOB.

Jlucnepcus ceeTa

https://m.edsoo.ru/ffOc0f4c
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Jlabopatopnas pa6ota "OneITsl 11O
pa3ioKEeHHI0 OEJIOro CBEeTa B CHEKTP U

bubmoreka LIOK

& BOCIIPHATHIO [BETA MPEIMETOB MPH HX https://m.edsoo.ru/ff0cOe2a
HaOJIFOJICHUH Yepe3 IBETOBbIC (QMIBTPHI"

76 VYpok-npaktukyM "BoIHOBBIE CBOMCTBA CBETA:

Jucnepcust, narepdepeHnus u mudpaknus”

77 OnbiTel Pesepdopaa v mianeTapHas Mo JICIb bubimorteka 1TOK
atoma https://m.edsoo.ru/ff0c12a8

78 Iloctynatsl bopa. Monens atoma bopa

79 HcnyckaHue M MOTJIOMIEHUE CBETA AaTOMOM. bubimorteka IJOK
KBantbl. JInHeHuaThie CIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukyM "HaGmoneHue crnektpoB Bbubmortexa ITOK
ucnyckanus' https://m.edsoo.ru/ff0c1550

81 PamoakTMBHOCTE M €€ BUIIBI bubmorexa LOK

https://m.edsoo.ru/ff0c1672

82 Crpoenne atoMHOTO siapa. HyknmoHHas Mozmenb bubmorexa LIOK

https://m.edsoo.ru/ff0c18ac

83 PagmnoaxtuBHble TpeBpaiieHus. M30Tombl bubmorera LIOK

https://m.edsoo.ru/ff0clald

84 Pemenne 3amag mo Teme: "PamoakTuBHBIE bubmmoteka 1IOK
npesparieHus" https://m.edsoo.ru/ff0clb4a

85 Iepuon monypacnana

86 Ypok-korpepennus "PamroakTnBHbIC bubmmorteka IJOK
M3Iy4YeHHs B IPUPOJE, MEUINHE, TeXHUKE" https://m.eds00.ru/ff0c2126

87 SnepHble peakiyu. 3aKOHbI COXPAHEHUS bubymorteka 1TOK
3apsJI0BOT0 U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprust CBSI3U aTOMHBIX siaep. CBA3b MacChl U Bubmotexa [OK
SHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenne 3amag o Teme "SnepHsle peakiyn”

90 Peakiuu cuHTe3a u aeneHus saep. McTouHUKH bubmoteka IIOK
sHepruu CosHIA U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-kordepennus "AnepHas sHEpTETHKA.

91 JleWicTBUS paaOaKTHBHBIX M3Iy4YeHHIH Ha
JKHUBBIE OPraHU3MBbl"

ITIOZ[FOTOBKa K KOHTPOJIbHOH padoTe 1mo teMe Bubmorexa LIOK

92 "DJIeKTPOMAarHUTHOE TOJIC.

DJIEKTPOMAarHUTHBIE BOJIHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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siBJicHus "

KonTtpomsHas paboTa mo teme
"DJIeKTpOMAarHUTHOE TIOJIE.

9 DneKTpOMAarHuTHbIC BOJHBI. KBaHTOBBIC 1
SIBJICHUS "
94 IoBTOopenue, 06o6mIeHNe. JlabopaTopHbIe 1 1 bubimorteka 1TOK
paboTel o Kypey "Bzanmoneiicteue ten” https://m.edsoo.ru/ff0c245a
o [oBropenue, 0606meHue. Pemenue . Bu6morexa LIOK
gacqemmx u Ka‘{eCTBe”HHLIX 3aj]a4 110 TeMe https//m.edsoo.ru/ff0c2572
TenoBble npoueccsl
IoBTopenue, 0606mIeHNe. Peienne Bu6miorexa LIOK
96 PACUETHBIX M KaYECTBCHHBIX 3a/ad I10 TeMe 1 )
" o https://m.edso00.ru/ff0c2a22
KIIJI TennoBbIX OBUTaTenei
I 600 .P
97 p;cfssﬂzlf eI/; galfecfseeiiilxegﬂe;{r? ?'10 TeME 1 bubmorexa LIOK
" N https://m.edso00.ru/ffoc2b30
KIIJ] anektpoycTaHOBOK
98 INosTopenue, o6o06menue. JlabopatopHbie 1 1 Bubmotexa [IOK
paboTel Mo Kypcy "CBeToBbIe siBIeHHS" https://m.edsoo.ru/ff0c2c52
99 [oBTopenune, 0606mIeHue. PaboTa ¢ Tekctamu 1 bubmmoteka 1IOK
10 TeMe "3aKOHbI COXpaHEHHUs] B MexaHHKe" https://m.edsoo.ru/ff0c2d6a
100 IoBTOpenue, 06061IeHue. PaboTa ¢ TekcTaMu 1 bubmoreka LJOK
no teme "KoneGanus 1 BoJHb" https://m.edsoo.ru/ff0c2e82
[oBTopenue, 0606menue. Pabota ¢ Tekctamu Bubmortexa ITOK
101 " " 1
1o TeMe "CBETOBBIE SIBICHUS https.//m.edsoo.ru/ff0c3044
IoBTOopenue, o6o6mIeHue. PaboTa ¢ TekcTaMu
102 " " 1
o TeMe "KBaHToBas u sipepHas Qu3nka
OBLIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 27
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IPOBEPSIEMBIE ITPEJMETHBIE PE3YJBTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOW IMPOI'PAMMBI OCHOBHOI'O OBIIET'O

7 KJIACC

OBPA30OBAHUAA

Kon
NpoBe pPsieMOro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSI OCHOBHOM
o0pa3zoBaTeJibHOI NMPOrpaMMbl OCHOBHOI'0 00ILET0
o0pa3zoBaHusi

1.1

HCITOJIB30BATh U3YYCHHBIC ITOHATHUA

1.2

pasinyaTrb ABJICHUSA 110 OIMMCAHHIO MX XaPAaKTCPHBIX CBOMWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JTAHHOC (bHSI/I‘IeCKOe SBJICHHUC

1.3

pacrno3HaBaTh MPOSBIEHUE W3Y4EHHBIX (M3MYECKUX SBJICHUHN B
OKpY)KalolleM MHpe, B TOM u4ucjie (U3NUYECKHE SBJICHUS B
NpUpOJE, TPH OTOM TEPEBOJUTH TMPAKTUUYECKYIO 3a7ady B
y4eOHYyI0, BBIJCNATH CYIIECTBEHHBIC CBOHCTBa  (IIPU3HAKHM)
(bM3HYeCKUX SABICHUM

14

OIMCBHIBATh W3Yy4EHHBIC CBOWCTBA TeNl M (PM3MYECKUE SBICHUS,
UCHONB3Ysl (DU3MYECKUE BEIMYMHBI, MPU ONUCAHUU MPaBUIBHO
TPaKTOBAaTh (PU3UUYCCKUN CMBICT HCIIOJIB3YeMbIX BEIHYWH, WX
00O3HaueHWS] W €IUHHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C
IpYTUMH  BEIMYMHAMH,  CTPOUTh  TpaQuKd  HM3Y4CHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEITMUYUH

1.5

XapakTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U
MPOLECChI, HCIONb3yd HM3Y4EHHbIE 3aKOHBI, MPHU 3TOM JaBaTh
CIIOBECHYIO  (pOpMYIHpPOBKY 3aKOHa M  3alHCHIBATH  €r0
MaTeMaTUUYECKOEe BhIpaXKEHHUE

1.6

OOBSCHATH (M3NYECKIE SIBIICHUS, TPOILIECCH U CBOWCTBA TEIl, B TOM
YHuclIe W B KOHTEKCTE CHTYallMil MPaKTUKO-OPHEHTHPOBAHHOTO
Xapakrepa: BBISBIATb NPUUYMHHO-CIEICTBEHHBIE CBS3U, CTPOHTH
o0bsicHeHHe W3 | — 2 JOrWYecKuX MAaroB ¢ Omopod Ha 1 — 2
M3yYEHHBIX CBOWMCTBa (pu3MuecKuX SIBICHUH, (PU3MUecKuX 3aKoHa
WJTH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3a1aun B 1 — 2 NeCTBUS, UCIOIB3Ys 3aKOHBI U
dopMyIbl, CBs3BIBAIONME (DU3MYECKHE BEIWYMHBI: HA OCHOBE
aHaJM3a YCIOBMS 3a/laud  3allHChIBaTh  KpaTKoe YCIOBHE,
MOJICTaBNIATh (M3NYECKUE BEIMYMHBI B (OPMYIbl M MPOBOAMUTH
pacu€Tbl, HAXOAWTh CHPABOYHBIE IAaHHBIE, HEOOXOAWMBIEC JUIS
pelmieHns  3a1ad, OICHHWBATh PEATUCTUYHOCTh IOJYYCHHON
(u3nyecKoil BETMUNHbI

1.8

pacro3HaBath MpoOJIEMbl, KOTOPbIE MOKHO PEIIMTh MPH TOMOIIM
(bI/ISI/I‘-IeCKI/IX METOOAOB, B OIIMCaHHM HCCICAOBAHHSA BBIACIATDH
MpoBepsieMOe  TpEANoJIokKeHue  (TUIOTe3y), pas3iudyarh U
WHTEPIPETHPOBATh MOJYYCHHBIN pe3ylbTaT, HaXOAUTh OIMOKH B
XO0JI€ OIbITA, ACJIATh BBIBOABI 110 €0 PE3yJIbTaTaM

1.9

MPOBOJIUTH OMBITHI MO HAOTIOACHHUIO (U3UYECKUX SBICHUN WU
(U3UYECKMX  CBOWCTB  Tel:  (OPMYIHMPOBATH  MPOBEPSIEMbIC
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MPEANOIOKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
o0OpyHIOBaHMs, 3alUChIBATh XOJ OMbITa W (HOPMYyTHPOBATH
BBIBO/IBI

1.10

BBINIOJIHATH IPSAMbIE U3MEPEHHUSI C UCIIOIb30BAHUEM aHAJIOTOBBIX U
1 (poBBIX MPUOOPOB, 3AMUCHIBATEH MTOKa3aHUS TPUOOPOB € YUETOM
3aJJaHHOM aOCOJIFOTHON MOTPENHOCTH U3MEPEHUM

1.11

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3HYECKON
BEJIMYMHBI OT JPYIrOW C MCIIOJIb30BAHUEM IIPAMBIX HM3MEPEHUM,
y4acTBOBATh B TUIAHMPOBAHWU Y4eOHOTO HCCIEIOBaHUS, COOMPAThH
YCTAHOBKY M BBIMOJIHATH H3MEPEHUS, CIEAYS MPEII0KECHHOMY
mna"Hy, (UKCUpPOBATh peE3ylbTaThl TMOJYYCHHOW 3aBUCHMOCTH
(M3HYeCKUX BEIMYMH B BHUJIE MPEUIOKCHHBIX TAOIUIl U TPApUKOB,
JIeNaTh BBIBOJIBI MO PE3YJAbTATaM MCCICIOBAHUS

1.12

MPOBOJUTH KOCBEHHBIC M3MEPEHUsI (M3HMUYCCKUX BEIUYUH, CICIys
NPEIT0KEHHONM HMHCTPYKIIMM: TIPU BBIMIOJHEHUM HU3MEPEHUM
cOOMpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYHCIIATH 3HAUCHUE
HCKOMO BEJTMYHNHEI

1.13

coOMoaTh TMpaBujila TEXHUKM OE€30MacHOCTH MpH padoTe ¢
J1a00paTOPHBIM 000PYIOBaHUEM

1.14

YKa3pIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BAaTh IPUHLHUIBI ACHCTBUS H3y4CHHBIX
npruOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOUIBIO MX OIMHCAHMS,
UCIONB3Ysl 3HAHMS O CBOWCTBaX (U3MYECKMX SBJICHUH U
HeoOxoauMble (PU3MUeCKHe 3aKOHbI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH TpHUMEPhl (HAXOAUTh HHGPOPMAIMIO O IPUMEPAX)
MPAKTUYECKOTO  HUCIOJB30BAaHMS  (PU3MYECKUX  3HAHUH B
MOBCEHEBHOM KM3HU Il oOecrieueHus: Oe30MacHOCTH IpHU
oOpameHun ¢ npubOpaMH W TEXHUYECKUMH YCTPOHCTBAMHU,
COXpaHEHHUs 370pOBbS M COOJIOAECHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpeze

1.16

OCYIIECTBJISTH OTOOP MCTOYHMKOB MH(pOpMaLuu B cetu MHTepHeT
B COOTBETCTBHH C 3aJaHHBIM TOWCKOBBIM 3aIIPOCOM, Ha OCHOBE
UMEIOIMXCS 3HAaHUN U IYTEM CPaBHEHUs Pa3IMUHbIX HCTOUHUKOB
BBIICTIATH WH(POPMAIINIO, KOTOPAs SBIISETCSA MPOTHBOPEUYUBON MU
MOXET ObITh HEOCTOBEPHOM

1.17

UCII0JIb30BaTh npu BBIITOJIHEHU U y4eOHBIX  3aJaHUM
Hay4qHOIIOMYJSIPHYIO  JIUTepaTypy (HM3UYecKoro cojepixaHus,
CIpaBOYHbIE MaTepualibl, pecypchl ceTu WHTepHeT, BiaueTh
npuéMaMi  KOHCHEKTUPOBAHMS  TEKCTa,  NpPeoOpa3oBaHMS
nH(pOpMAIUY U3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBbIE KpaTKHME IHCbMEHHBIE U  YCTHBIE
cooOImeHus Ha OcHOBE 2 — 3 HCTOYHUKOB HH(MOpMaIuu
(¢u3MYecKOro Ccopep)kaHus, B TOM 4YHCIE MYOJUYHO JemaThb
KpaTKHE COOOLICHUS O pe3ylnbTaTax IPOEKTOB WU y4EOHBIX
UCCIEIOBAaHNM, NPU 3TOM IPaMOTHO HCIOJIb30BaTh W3y4EHHBIN
MTOHSTHUMHBIN anmapaT  Kypca  (u3MKH,  CONPOBOXAATh
BBICTYIJICHUE IPE3CHTAlEN

1.19

IIpU  BBINOJIHEHUU YYEOHBIX TIPOEKTOB M  HCCIEJOBAaHUMN
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pactpefenaTh OOS3aHHOCTH B TIPYINIE B COOTBETCTBHHU C
MOCTaBJICHHBIMH 3aJauyaMM, CICAUTH 3a BBLITOJHCHHEM IIJIaHa
IEHCTBUH, aIeKBaTHO OLEHHUBATh COOCTBEHHBIM BKIAaX B
JIEATEIIBHOCTD TPYIIIBI, BBICTpanBaTh KOMMYHUKAaTUBHOE
B3aHMO/ICHCTBHE, YUUTHIBAsl MHEHHE OKPYKAFOIIMX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOTI'O 00ILETO
o0pa3oBaHusA

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pas3inuaThb ABJICHUS 110 ONMUCAHHUIO HX XapPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOHIMX JAHHOC q)HSI/I‘IeCKOe SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBIIEHUE H3YyYEHHBIX (U3NYECKUX SBICHUH B
OKpyXKaloIlleM MHpe, B TOM uuciae (u3ndeckue sBICHUS B
NpUPOJE, IpPU OTOM IMEPEBOAUTH IIPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIICNATh CYIIECTBEHHBIE CBOHCTBA  (MIPU3HAKH)
(U3NUECKUX SIBICHUU

1.4

OIMMChIBATb HM3YYCHHBIC CBOICTBA Tel H (1)I/ISI/I‘ICCKI/I€ SIBJICHUS,
UCIoNb3ysl (pU3uyeckue BEIWYUHBI, IPU OMUCAHUU IPABUIIBHO
TPAaKTOBAaTh  (PU3UYECKUH  CMBICI  HCIOJB3YeMbIX BEIMYHH,
oOo3HaueHus u CANHUIIBI (1)I/ISI/IT-I€CKI/IX BCIIMYNH, HaXOOIUTh
GopMynbl, CBS3BIBAIONME JaHHYIO (GU3UYECKYI0 BEIMYHHY C
JpYyrUMH BEIUYUHAMU, CTPOUTH rpaduku HU3y4E€HHBIX
3aBUCUMOCTEH QU3MYCCKUX BEITUUNH

1.5

XapaKkTepu3oBaThb CBOMCTBA Tel, (U3MYECKHE SBJICHUSA H
MPOLECCHI, HCIOJB3Ysl M3Y4CHHBbIE 3aKOHBI, NPU 3TOM JaBaTh
CIIOBECHYIO  (JOpMYIHpPOBKY 3aKOHa U  3allUChIBaTh  €r0
MaTEMAaTUUYECKOE BBIPAXKEHHNE

1.6

OOBACHATH (PM3UYECKUE MTPOLIECCH U CBOMCTBA Tel, B TOM YHUCIIE U
B KOHTEKCTE CHUTYallUil NMpPaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISBJISITh IIPUUMHHO-CIIEJCTBEHHbBIE CBSI3M, CTPOUTh OOBSCHEHHE
n3 1 — 2 jorvueckux WIAroB € MOMOLKBIO | — 2 H3y4EHHBIX
CBOMicTBa (M3MYECKUX SBJICHUN, (U3MUYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTHU

1.7

peuath pacy€THbIE 3aa4i B 2 — 3 IEMCTBUS, UCIOJIb3Ys 3aKOHBI U
(dopMynbl, CBS3BIBAIOIME (PU3MYECKUE BEIWYUHBI: HA OCHOBE
aHaJIn3a YCJIOBUA 3a/la4r 3alTMChIBATH KPATKOC YCJIOBUC, BBIABJIATH
HEJIOCTATOK JaHHBIX JJIs pelleHUs 3a7ayd, BHIOMpaATh 3aKOHBI U
(dopMybl, HEOOXOAUMBIE Ui €€ pellieHUs], MPOBOJAUTh PACUETHI U
CpaBHUBATb MOJYYCHHOC 3HAYCHUC (1)PI3PI‘I€CKOI\/'I BCIIMYUHBI C
W3BECTHBIMH TaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIUTH MPU TOMOIIM
(U3MYECKUX METO/OB, MCIOJb3yd ONHMCAHUE HUCCIEAOBaHNUS,
BBIJICIIATH IIPOBEPSIEMOE IIPEAIOIO0KEHUE, OLICHUBATH
IPaBUJIBHOCTh IOpsAAKA IIPOBEICHUSI HCCIENOBAHUS, JeaTh
BBIBOJIbI
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1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (M3UYECKUX SIBICHUN HIH
¢u3nyecknx  CBOMCTB  Ten: (OpMYIUpOBaTh  MpPOBEpsSEMbIE
MPEONIOKEHHUS, COOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyIOBaHMSl, ONUCHIBATH XOJ1 ONBITA U OPMYIIMPOBATH BHIBOBI

1.10

BBINOJIHATH IIPSMBIE M3MEPEHUs C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JAaTYMKOB (DU3MUECKMX BEIUYMH, CpPaBHUBATb
pe3yabTaThl  M3MEpEeHUW ¢ y4éToM 3aJaHHON  abCoMOTHOU
IIOTPEIHOCTH

1.11

MPOBOAMTH HCCIECJOBAHHE 3aBUCHUMOCTH OJIHOW  (pu3mueckoit
BEJIMYUHBI OT JPYIOW C HCIHOJIB30BAHUEM IIPSIMBIX HU3MEPECHUN:
NJIaHUPOBATh MCCIEIOBAaHUE, COOMPATh YCTAaHOBKY M BBIIOJHSATH
U3MEpEHUs, CIeAysd NPeUVIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl IMOJY4EeHHOM 3aBUCHUMOCTH B BHJAE TabmuL H
rpaduKoB, JenaTh BBIBOJBI 10 PE3y/IbTaTaM HCCIIEOBAHUS

1.12

MPOBOJUTH KOCBEHHBIE U3MEpeHHs (U3MYECKUX BEJIUYUH:
MJIaHUPOBATh  W3MEPEHUs, COOMpaTh  IKCIEPUMEHTATBHYIO
YCTaHOBKY, CJIelyd MPEIIOKEHHON HHCTPYKIIMU, U BBIYUCIATH
3HAYEHUE BEIMYNHBI

1.13

coOoIaTh TpaBWJIA TEXHHKH OE30MacHOCTH TpH  padboTe ¢
1a0opaTOpHBIM 000PYIOBaHUEM

1.14

XapakTepu30BaTh MPUHLMIBL JEHCTBUSA HU3Y4EHHBIX NMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHUs, UCIIOJIb3YA
3HaHHMS O CBOWCTBaX (UM3UYECKUX SBJIEHUM U HEOOXOJUMbIE
¢u3nueckue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb IMPOCTEBIC TCXHUYCCKHUEC YCTpOﬁCTBa u
HU3MCPUTCIIBHBIC HpI/I60pBI o CXeMaM U CXEMAaTUYHbIM PpHCYHKaM,
COCTABJIATH CXEMBbI 3JICKTPUYCCKUX LeTel ¢ IMocaeIoBaTeIbHEIM U
mapajuyiICJIbHbIM COCAMHCHUEM JOJIEMCHTOB, pasjn4dasd YCIOBHBLIC
0003HaYeH M PJIEMEHTOB QJICKTPUUICCKUX nenei

1.16

MPUBOJIUTH TpPHUMEPHl (HAXOAUTh HHGOPMAIUIO O MPHUMEPAX)
MPAKTUYECKOTO  HUCIONB30BaHMS  (PU3MYECKUX  3HAHUH B
MOBCEIHEBHOW JKM3HM Ui oOecrieueHus OE30MacHOCTH TpHU
oOpameHuu ¢ npubopaMd W TEXHUYECKUMH YCTPOHCTBAMU,
COXpaHEHHUs 3M0POBbS M COOJIOACHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPY)KAIOLIEH Cpesie

1.17

OCYILIECTBJISITh MOUCK HHGOpPMAIIUU (PU3UUECKOTO COACPKAHUS B
cetu lHTepHeT, Ha OCHOBE HMMEIOUMXCS 3HAHUH M MYTEM
CpaBHEHUA JOTIOJIHUTENBHBIX HMCTOYHUKOB BBIJICIIATh
nH(opMaIuio, KoTopas SBISETCS MPOTUBOPEUYMBON MM MOXKET
OBITH HEIOCTOBEPHOI

1.18

UCIIONb30BaTh IPU BBIMOJHEHUHU YUEOHBIX 3aJlaHUi HaydHO-
MNOMYJISAPHYIO JTUTEPATypy (U3NUYECKOTO COJEp)KaHUs, CIPABOYHbBIE
Marepuaibl, pecypcel ceTd IHTepHeT; Biaaerb MpUEMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, INpeoOpa3oBaHus HHGOPMALUU U3
OJIHOM 3HAKOBOU CHUCTEMBI B IPYI'YIO

1.19

co3maBaTh COOCTBEHHBIC IMCBMCHHBIC UM KpaTKUE YCTHBIC
cooOmeHus, 0000mas nHGOPMALMIO U3 HECKOJIBKUX MCTOYHUKOB
(M3UYECKOTO CONEPKAHMS, B TOM YHCIE IMYOIMYHO MPEACTABISTh
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pe3yabTaThl MPOEKTHOW WJIM MCCIIENOBATEILCKOM JEATEIIBHOCTH,
Mpyd HSTOM TPAMOTHO HCIIOJIb30BaTh HW3YUYEHHBIM MOHATUUHBIN
amnrmnapar Kypca  (U3UKH,  CONMPOBOXKIATh  BBICTYIUICHHE
Mpe3eHTaIu e

1.20

IpUd  BBIMOJIHEHUU Y4EOHBIX TMPOEKTOB M  HCCIEAOBAHMI
(u3NYECKUX TMPOLIECCOB paclpenesiaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMH  33J]adyaMM, CIEIUTb 3a
BBINIOJIHEHUEM ILJIAHA JIEUCTBUN M KOPPEKTUPOBATH €r0, aJIEKBaTHO
OLICHUBAThb COOCTBEHHBIH BKIAJ B JEATEIbHOCTb IPYIIIIHI,
BBICTpaUBaTh KOMMYHUKAaTUBHOE B3aWMOJACWCTBHUE, IIPOSBIIAA
TOTOBHOCTb Pa3peliaTb KOH(VIMKTBI

9 KJIACC

Kon
MpoBeEPsieMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSA OCHOBHOM
oOpa3zoBaTeJIbHOI NMPOrpaMMbl OCHOBHOIO 00IIETO
0o0pa3oBaHus

11

HCIIOJIB30BATh U3YUCHHBIC ITOHATHA

1.2

pasInyaTh ABJICHUSA MO OIMUCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIMX JAHHOC (I)I/IBI/I‘ICCKOG SABJICHHUC

1.3

pacno3HaBaTh MPOSBJICHUE W3YYCHHBIX (DU3UYCCKUX SIBICHHUH B
OKpY)KaroIlleM MHpEe, B TOM 4uucie (U3MYECKHE SBICHUS B
NPUPOJAE, IPH OTOM IIEPEBOAWTH MPAKTUUYCCKYIO 3aJady B
yaeOHYyI0, BBIACIATh CYIIECTBEHHbIE CBOWCTBA  (MPU3HAKH)
(GM3HYeCKUX SBICHUM

1.4

ONMCHIBATh M3Y4EHHBIE CBOMCTBA Tel W (PU3MUECKHE SIBJICHUS,
UCHONB3Ys (DM3MYECKHe BEIMYMHBI, MPU ONUCAHUU MPABUIBHO
TpakToBaTh  (PM3WYECKHII CMBICT  HCHOJB3YEeMbIX BEIHYMH,
00O3HaueHWSI M COUHHIBI (U3NYECKHX BEJIHYUH, HAXOAUTh
(GopMyITBI, CBS3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIUYHHY C
IPYTMMH  BEIMYMHAMH,  CTPOUTh  TpaQuKH  W3y4EHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEITMUYHUH

1.5

XapakTepu3oBaTh CBOMCTBAa Tel, (U3WYECKHE SBJICHUSA W
MPOIECChI, HCIOJb3yd HM3y4EHHbIE 3aKOHBI, MPU STOM J1aBaTh
CIIOBECHYIO  (OpPMYJIIMPOBKY 3aKOHa W  3allUChIBaTh  €ro
MaTE€MaTUUYECKOE BhIPAKEHUE

1.6

OOBACHATH (M3UYECKHUE TTPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U
B KOHTEKCTE CHUTYyallUil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE
U3 2 — 3 JOTMYECKHX WIAroB C MOMOIBI 2 — 3 H3y4eHHBIX
CBOlicTBa (M3MYECKUX SBICHUU, (U3MUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3a7audl (OMHMparoumecs Ha cucremy u3 2 — 3
YpaBHEHMI), WCIOIB3Yd 3aKOHBI W (OPMYIBI, CBS3BIBAIOIIHE
¢u3nyeckue BEIWYMHBI: HAa OCHOBE aHalu3a YCIOBHUS 3a7ayu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTAIOUME WU
W30BITOYHBIC  JaHHBIC, BHIOMpATh 3aKOHBI U (JOPMYJIBI,
HEOOXOJMMbIE JJISi pElIeHHs, TPOBOAUTH pacyéTbl U OLIEHUBATh
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PeaIMCTUYHOCTD MOJTYYEHHOI0 3HaUYeHUs (PM3HMYECKOM BeJIM YMHBI

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEIMTH MPU TOMOIIM
(¢u3NUeCKUX METO/OB, MCIOJb3yd ONHMCAHUE HUCCIEAO0BaHNU,
BBIJIEJIATH IPOBEPAEMOE NPEATIOJIOKEHUE, OLIEHUBATH IPaBUILHOCTb
Mopsiika  HPOBEAECHUS  HUCCIENOBaHUSA,  JeJaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YIbTAThl HA0JIIOJCHUI 1 OTIBITOB

1.9

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
(U3MYECKUX CBOMCTB TeN: CAMOCTOSITENBHO COOMPATh YCTaHOBKY
13 U30BITOYHOTO HaOOpa 00OPYIOBAaHMS, ONMUCHIBATH XO OIbBITa U
€ro pe3yapTarhbl, GOPMYIUPOBATH BHIBOJbI

1.10

MPOBOAMTH IPU HEOOXOJMMOCTH CEpPHIO MPSMBIX H3MEPEHHUIH,
OTIpeNersis CpeHee 3HAuUCHHE M3MepsSeMOl BeMMYMHBI ((POKyCHOE
paccTossHue cOOMparoLIei JTMH3bI), 000CHOBBIBATH BBIOOP criocoba
n3MepeHus (U3MepuTeIbHOro Nprudbopa)

1.11

MPOBOJIUTH UCCIENOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIUYUH C
HCIIOIE30BaHUEM MPSIMBIX W3MEpPEHUI: TJIAHUPOBATh
HUCCeI0BaHUE, CaMOCTOSTEIBLHO coOuparb YCTaHOBKY,
(MKCUPOBATh PE3YNBTATHI TOMYICHHOW 3aBUCHUMOCTH (PH3UYESCKUX
BEJIMYMH B BHUJAC TaOiuIu rpadukoB, JAelaTh BBIBOJBI 10
pe3yabTaTaM UCCIeI0BaHUs

1.12

IPOBOAUTH  KOCBEHHBbIE H3MEPEHMs (PU3MYECKUX BEIMYHUH:
NJaHUPOBATh  M3MEpPEHHs, COOMpaThb  IKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIIOJHATh H3MEPEHUs, CIEAys IpEeIIOKEHHON
WHCTPYKIIMH, BBIYHCIATh 3HAYEHHUE BEIIMYMHBI U aHAIU3UPOBAThH
IIOJYy4EHHBIE pE3YJIbTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTU
U3MEpEHU I

1.13

coOMoaTh MpaBUiia TEXHUKH O€30MacHOCTH TMpH  paboTe ¢
J1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nmuyaTh OCHOBHBIC NMPU3HAKN W3YYCHHBIX (PH3MUIECKIX MOJICIICH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPIOE TENIO, TOYEUHBIN
HUCTOYHUK CBETAa, Jyd4, TOHKas JIMH3A, IJIaHETapHas MOJEIIb aTOMA,
HYKIIOHHAs1 MOJIEJIb AaTOMHOTO spa

1.15

XapaKTepu30BaTh NPUHLMIBI JEHCTBUSA M3Yy4EHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OINMCAHMS, HUCIOJIb3YS
3HaHUA O CBOMCTBaxX (U3MYECKUX SIBJICHUH U HEOoOXoauMble
¢u3nUecKne 3aKOHOMEPHOCTH

1.16

WCIIONB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX
TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJIOTUYECKUX  TPOIECCOB  TPU  pEIICHHH  y4eOHO-
NpPaKTHYCCKUX 3alaad, ONTHYCCKHUEC CXCMbl [JId MOCTPOCHUSA
M300paKeHUH B TJIOCKOM 3€pKajie U COOMparoIieii JInH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOOUTh HMHQPOPMALUIO O TPUMEpax)
IMpPaKTHYICCKOTO HCITIOJIB30BAaHU A (1)I/ISI/I‘ICCKI/IX 3HaHUHI B
MOBCETHEBHON >KM3HM i oOecredeHus: O0e30MacHOCTH TpH
oOpameHnr ¢ TpuOOpaMU W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHUsl 3J0pPOBbS M COONIOACHHS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpesie

1.18

OCYHICCTBJIATh ITOMCK HH(bOpMaL[HPI (1)I/ISI/I‘IGCKOFO COACPKAaHHUS B
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cetu MHTepHET, caMoCTOsATENbHO (QOPMYITHPYSI TTOMCKOBBIM
3aMpoc, HaXOAUTh MYTU ONPEIENICHUs JOCTOBEPHOCTHU MOTYyYeHHOMN
WHpOpPMAIIUY HAa OCHOBE MMEIOIIMXCS 3HAHUW U JTOTIOJTHUTEITBHBIX
HMCTOYHUKOB

1.19

UCIIONb30BaTh IpPU BBIMOJHEHUHM Y4E€OHBIX 33JaHUIl HaydHO-
MNOMYJISIPHYIO JTUTEPATypy (U3NUYECKOTO COJEp)KaHUs, CIPABOYHbBIE
Marepuaibl, pecypcel ceTu IHTepHeT; BiaaeTb MpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, INpeoOpa3oBaHus HHGOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYI'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIC MHUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OocHOBE HMH(OpManuu M3 HECKOJIBKMX HCTOYHHUKOB (PU3UYECKOTO
COZIep)KaHUs, MYOJMYHO TPEACTABISATh PE3YAbTaThl MPOEKTHOM
WA MCCIENOBATENbCKOM JESATEIbHOCTH, MpPU 3TOM TIPAMOTHO
HCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBINA anmapar H3y4aemMoro
paszena (U3MKA U CONMPOBOXKIATh BBICTYIUIEHHE IPE3CHTALMEH C
y4€TOM 0COOCHHOCTEH ayAMTOPHHU CBEPCTHHKOB

1.21

IpUd  BBINOJHEHUU Y4EOHBIX TPOEKTOB M  HCCIEIOBAaHUM
(u3MYECKUX TMPOLIECCOB paclpenesaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU  33JladyaMM, CIEIUTh 3a
BBINIOJIHEHUEM I1JIaHa JEHCTBUM U KOPPEKTUPOBATH €r0, aIeKBaTHO
OLICHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTb TIPYIIIIHI,
BBICTpaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, IPOSBIISASL
TOTOBHOCTb Pa3peliaTb KOH(VIMKTBI

7 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

pa3aeja

Kon

JIEMCECHTA

HPOBepﬂe MBI€ 3JIEMEHTHBI COACPKAHUA

®UBUKA U EE POJIb B [IO3HAHUN OKPYXXAIOIIEI'O MHPA

@dusuka — Hayka O mIpupone. SIBiIeHHS IPUPOIBI.

1.1 dusnyeckne SIBICHHSA: MEXaHWYECKHE, TEIIOBEIE,

SJICKTPUYUECCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

dusnyeckre BETUYMHBL. M3MepeHue (QU3UUECKUX

1.2 BenuuuH. @usuyeckue mnpubopsl. Ilorpemmocts

n3MepeHni. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAYYHBIT METO/T MO3HAHUS:
HaOJIfOleHNe, IIOCTAaHOBKa  HAYYHOTO  BOIIpOCa,
BBIIBIDKCHHE THUIIOTE3, IKCIEPUMEHT IO MpPOBEpKE
runoTe3, 00bICHEHNE HAOII0JAEMOTO SIBJICHHS

1.4

Onucanne (GU3MYECKUX SIBICHHH C TOMOIIBIO
Mojienei

[IpakTuueckue pabOTHI:
N3mepenune pacCTOsIHUM.

1.5 N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

Onpeznenenue pasMepoB MaJbIX TEIl.
W3mepenue TEMIEpaTyphbl pu OMOUII
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KHUJAKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIIepaTyphl

[NEPBOHAYAJIBHBIE CBEJAEHUMA O CTPOEHUUM BEHIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl M MOJEKYNBI, HX
pazmepbl. ONBITHI, JIOKa3bIBAIOIIME JHCKPETHOE
CTPOCHHE BEIECTBA

2.2

JIBukeHue dactul, BemecTBa. CBS3b  CKOPOCTH
JNBU)KEHUS 4YacTUI[ ¢ Temmeparypoil. bpoyHoBckoe
IBUXKEHHE, T PDy3us

2.3

B3auMogenicTBrE 4acTUL BEILIECTBA: PUTSKEHUE U
OTTaJIKUBaHHUE

2.4

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ia30B,
KUAKOCTEH W TBEPABIX (KPUCTALIMYECKUX) Tel.
B3anMoCBsI3p MeXly CBOMCTBAaMH BEILLECTB B Pa3sHBIX
arperaTHbIX COCTOSIHUSIX u UX  aTOMHO-
MOJIEKYJIIDHBIM CTPOCHHEM

2.5

OCOoOEHHOCTH arperaTHbIX COCTOSTHUM BOIBI

2.6

[pakTuueckue pabOTHI:

OueHka javaMeTrpa aToMa METOAOM psIoB (¢
UCIoNb30BaHueM GoTorpaduii).

OnbITel 110 HAOIIOAEHUIO TEIJIOBOTO pacIipEeHUs
rasosB.

OnpiThl MO OOHapyKEHHIO  JEUCTBHUS  CUJ
MOJICKYJISIPHOTO TTPUTSHKCHHUS

JIBIDKEHUE Y B3AMMOJIEMICTBUE TEJI

31 Mexannueckoe — OBUKeHHE.  PaBHOMepHOoe U
HEpPaBHOMEPHOE JABUKEHUE

3.2 Cxopoctb. CpenHsisi CKOPOCTb IPHU HEPAaBHOMEPHOM
JNBH>KCHUHU. Pacu€r myTu ¥ BpeMEHU JBUKCHUS
SBnenue MHEPLUH. 3aKoH MHEpLUH.

33 BiaumopelictBue Ten Kak IMpUYMHA HM3MEHEHUS
CKOPOCTM  JBMJKEHHs Tel. Macca Kak Mepa
MHEPTHOCTH Teja

34 InotHocTs  BemectBa.  CBS3p  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKY]I B €IMHUIIE 00bEMA BEILEeCTBA

3.5 Cuula Kak XapaKTepHUCTHKa B3aUMOJIEHCTBUS TEI

36 Cuia ynpyroctu u 3akoH ['yka. M3mepenue cunbl ¢
IIOMOIIBIO TMHAMOMETPA

37 SBneHue TAroTeHUsA M cuia TsokecTd. Cuia TsHKecTH
Ha Ipyrux mianerax. Bec tema. HeBecomocts

38 Cuia TpeHus. TpeHUE CKOJIBKEHHUS U TPEHUE MOKOSL.
TpeHue B Ipupoe U TEXHUKE

39 CnoxxeHue Ccui, HalpaBJICHHBIX 10 OJHOM MIpPSIMOM.

' PaBHozeicTBYIOIAS CHIT

[IpakTuueckue pabOTHI:

310 OnpeneneHue CKOPOCTM PAaBHOMEPHOIO JABUKCHUS

(mapuka B KUIAKOCTH, MOJIEIH AJIEKTPHIECKOTO
aBToMOOWISI M Tak panee). OmpeneneHue cpemHen
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CKOPOCTH CKOJIKEHHUS Opycka WIM Iapuka I10
HaKIOHHOW TMIOCKOCTH. OrmpeneneHne MIOTHOCTH
TBéporo  Ttema.  OWBITBL,  JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTb PacCTsHKEHUs (IedopMariuu) MPYKUHBI
OT MPHJIOKEHHOU CUJIbl. OTBITHI, IEMOHCTPUPYIOIIHE
3aBHCHUMOCTb CHJIBI TPCHHS CKOJILKCHHS OT Beca Tella
Y XapakTepa CONMPUKACAIONMXCS MTOBEPXHOCTEH

@u3nYECKHE SBJICHNS B IPUPOJAE: TPUMEPHI ABUKECHUS

3.11 C Pa3IMYHBIMH CKOPOCTSAMH B JKUBOH M HEKHBOU

MPUPOJIE, IEHCTBUE CHITBI TPSHHU S B IPUPO/IE U TEXHUKE

312 Texuuueckue yCTpOICTBA: JTMHAMOMETD,
) NOJIIMITHUKA

JIABJIEHUE TBEPBIX TEJ, )KUJKOCTEN 1 TA30B

4.1

Hapienue TBEpAOro tena. CriocoObl yMEHbIIEHUS U
YBEJINYEHUS 1AaBJICHUS

4.2

JlaBneHue ra3a. 3aBUCHUMOCTH MAaBICHHS Traza OT
00bEMa, TeMIepaTypsl

4.3

[lepenaua naBiieHUsI TBEPABIMU TENAMHU, KUIKOCTSIMHU
u razamu. 3akoH [lackansa. [TueBMaTnueckie ManmHbBL

4.4

3aBUCHMOCTh JaBJICHUS JKUJIKOCTH OT TIIyOHHBI.
I'mapocratnueckuit napaJiokc. Coobmmaronmecs
cocypl. ['mapaBIuyecKue MeXaHu3Mbl

4.5

Atmocdepa 3emmm W aTMOCEpHOE JIaBJICHHE.
[lpuynHBl CyIIECTBOBAHUS BO3IYIIHON 000JI0YKU
3emiu. OnpIT Toppuueniu. 3aBUCUMOCTD
aTMOC(epHOTO JaBJICHUST OT BBICOTHI HaJ YPOBHEM
Mopst

4.6

W3mepenne atmocdepHoro aasieHus. [IpuGopsl ams
M3MEpEeHUs aTMOC(epHOTO JaBIICHUS

4.7

JlelicTBHE MKUJIKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teno. BrertankuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena

4.8

[TnaBanue ten. Bo3myxoriaBanue

4.9

[pakTuueckue pabOTHI:

HccnenoBanne 3aBHCHUMOCTH Beca Tela B BOAE OT
00béMa TOTPY)KEHHONH B JKUIKOCTH YacTH TeJja.
OmnpeneneHue BHITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH
Ha TeJo, IMOrpyXEHHOe B KHUAKOCTh. I[IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI,
JNEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT MACChl Tena.
OnbIThI, JEMOHCTPUPYIOLLE 3aBHCUMOCTD
BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOUIEH Ha TEIO B
KUAKOCTH, OT 00bEMa MOIPYKEHHOW B KHUAKOCTb
yacTd Tela MU OT  IUIOTHOCTH  JKUJKOCTH.
KoncTpynpoBanue apeoMerpa Ui KOHCTPYUPOBAaHUE
JIOJIKU U OIIpEeJeNIeHUE €€ TPY30I10IbEMHOCTH

4.10

dusnyeckre SBICHUS B TNPUPOJAC: BIHUSHUE
aTMOC()EpPHOTO JIaBJICHUS Ha JKUBOW OpraHu3M,
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IJIaBaHUE PbIO

TexHuyeckre YCTpONCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOAOMPOBOJA, THAPABIMYECKHH TIpecce,

411 MaHOMETp, ©OapomeTp, BBICOTOMEp, IOPIIHEBOM

Hacoc, apeoMeTp
PABOTA, MOIIIHOCTb, DHEPT U

5.1 MexaHuyeckasi pabota

5.2 Mexannyeckass MOIIHOCTb

53 [lpocThle MeEXaHWU3MBI: pbIYar, OJIOK, HAaKIOHHAS
10cKOCTh. [IpaBuiio paBHOBecHs pplyara

5.4 [IpumeHeHue mpaBuIa paBHOBECHS pbluara K 0JI0Ky
«3onotoe  mpaBuio» MexaHuku. KoapdunumeHt

55 MOJIE3HOTO  JIEWCTBUS ~ MexaHu3MoB.  IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE

56 HOTeﬁuHanLHaﬂ DHEPTrUU TeNa, TOMHATOTO Haj
3emuéit

5.7 Kunernueckas sneprus

5 5.8 [lonHas MexaHuveckasi YHEprusi. 3aKOH U3MEHEHUS U
' COXpaHCHUSI MEXaHUYECKOW YHEPTHU

[IpakTuueckue paboOTHI:
Omnpenenenue  pabOTBl  CHJIBI  TPEHHUS  TPHU
PaBHOMEPHOM JIBUKEHHHU TeJjla 10 TOPU30HTaIbHON

5.9 noBepxHoctu. MccrnenoBaHue YCIOBHI paBHOBECHS
peryara. Msmepenue KIIJ[ HaKIOHHOW IJIOCKOCTH.
W3ydenne  3akoHa  COXpaHEHUs  MEXaHUYECKON
SHEPrUU

510 dusnueckre SBJICHHUS B MPUPOJE: pblYard B Tele
4eJI0BeKa
TexHuueckre YCTPOWCTBA: pbIYar, MOJIBIXKHBIA U

5.11 HCIIOJIBIOKHBIM ~ OJIOKM, HaKIOHHAs  IIJIOCKOCT,
MPOCThIE MEXaHU3MBI B OBITY

8 KUIACC
Kon Kon
pazena SeMEHT [IpoBepsieMble 3J1€eMEeHTBI CO/le PXKAHUS
TEIUIOBBIE SABJIEHUA

OCHOBHBIC TIOJIOKECHHS MOJICKYJISIPHO-KAHETUUECKON

6.1 TEOpUU CTPOEHHUsI BellecTBa. Macca H  pa3Mepsl
Monekyn. OmBITeI, MOATBEPKAAIOIME OCHOBHBIC
TTOJIOKCHU ST MOJICKYJIIPHOKHHETHUCCKOW TEOPHH

6 Mogenu  TBEPIOTO, JKHUIKOTO U Ta3000pa3HOIo

6.2 COCTOSIHU I BEIIECTBA. Kpucrammuueckue  u
amopdHbIe Tena
OOBsICHEHHE CBOWMCTB ra3oB, XHUJIKOCTEH M TBEPIBIX

6.3 Ten Ha OCHOBE MOJIOKEHU I

MOJICKYIISIPHOKHHETHUCCKOH TECOPHH
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6.4

CmauuBanue u KalTWJIJIAPHBIC SABJICHUA

6.5 TerioBoe pacumpeHne M CKaTHe

6.6 Temnepatypa. CBsi3b TemmepaTypsl €O CKOPOCTBIO
TEIJIOBOTO JABUKCHUS YaCTHUII
Buyrpennsisi  sHeprus.  CrocoObl  HM3MEHCHUS

6.7 BHYTPEHHEW YHEPTUHU: TEIJIonepenada U COBEpIICHNE
paboTHI

6.8 Bu st TerJIonepeaayn: TEIJIONPOBOJAHOCTD,

' KOHBEKL M, U3IIYYCHUE

6.9 KonumyectBo TemnoTel. YhaenbHas TEMIOEMKOCTb
BEILECTBA

6.10 TeniooOMeH M TEIUIOBOE paBHOBECHE. YpPaBHEHHE
TEMNJIOBOTO OajaHca

6.11 [lnaBneHre ©  OTBEpPACBAaHUE KPHUCTAIUTMYECCKUX
BEILECTB. YeNbHas TEIJIO0Ta IJIaBJICHUS
[MapooOpazoBanne W KoHueHcanus. Vcmapenue.

6.12 Kunenne. VYpaenpbHas Temsora mapooOpa3oBaHUsL.

' 3aBUCHMOCTD TeMIepaTypsbl KUTICHUS oT
aTMOC(EpPHOTO J1aBJICHUS

6.13 Bnaxnocts Bo3nyxa

6.14 DHeprust TOIUIMBA. Y IENIbHAs TEIIOTa CTOPAHUS
[MpuHumner pabotel TermoBbix aBurareneit  KITJI

6.15 TEIJIOBOTO JBUrareisd. 1elIoBbIE OBUTATENIU U
3aIMTa OKPYKAIOLIEH Cpe/Ibl

6.16 3aKOH COXpaHEHHS W TMPEBPAIICHHUS DSHEPTUU B
TETUIOBBIX ITpoIIeccax
[IpakTyeckue pabOThI:
OnbITel 1O OOHApyKeHUIO  JCWCTBUS  CHI
MOJIEKYIIIPHOTO TPUTSHKCHHUSL.
OnbITEl MO BBIPAIMBAHUIO KPUCTAJUIOB ITOBAPEHHOU
COJIM UJIU caxapa.
OnpITel MO HAOMIOJEHUIO TEMJIOBOTO PACIMPEHUS
ra3oB, JKUJIKOCTEH U TBEPIBIX TEII.
OmnpezneneHue qaBjaeHUs BO3AyXa B OaJUIOHE IMIPUIIA.
OnBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JTaBJICHUS
BO3IyXa OT €ro o0béMa © HarpeBaHus WA

6.17 OXJTAXKICHU .

[IpoBepka runores3bl TUHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA JKUJIKOCTU B TEPMOMETPUUECKON TpYyOKe OT
TEMIIepaTyphl.

Habnronenne n3MeHeHU s BHYTPEHHEH SHEPTUH Tella B
pe3ynbTaTe Terionepeaadyu U padoThl BHEIHUX CHJL.
HccnenoBanue SBIIGHUS ~ TemiooOMeHa  MpH
CMEIIMBAHUU XOJIOJHOW U ropsYeld BOJBIL.
OnpeneneHne KOJWYECTBA TEIJIOTHI, ITOJIYYEHHOTO
BOJIOW MPHU TETNIOOOMEHE C HarpeThIM METAIITNYECKUM
HJIMHPOM.

OmnpeneneHre yaeJIbHON TEMIOEMKOCTH BEIIECTBA.
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HccenenoBanue mpolecca HCIapeHHus.
OmnpenesieHne OTHOCUTEIBHOMN BJIAYKHOCTH BO3/1yXa.
Omnpenenenue yaenbHON TEIUIOTHI MIaBICHUS JIb/IA.

6.18

dusnyeckue SBICHUS B HPHUPOJE: MOBEPXHOCTHOE
HAaTsOKCHUEC MW KAlIWJUIAPHBIC SBJICHUA B IMPUPOAC,
KpucTaJulel B mpupoae, usnydenue ComHia,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl; 00pa3oBaHHe
POCBI, TyMaHa, WHesl, CHETa.

6.19

TexHuueckue YCTpOMCTBA: KalMJUISIPBl, IPUMEPHI
U CIIOJIb30BAHUS KPUCTAJIIOB, KU JKOCTHBIN
TEPMOMETp, NAaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA
OTOIJIEHUSI  JIOMOB, TUIPOMETPBI, IICHUXPOMETP,
napoBasi TypOuHa, IBUraTelb BHYTPEHHETO CTOPaHUs.

OJIEKTPMYECKHME U MATI'HUTHBIE ABJIEHUA

Onekrpuzanus Ten. J[Ba poga  ANEKTpUYECKUX

7.1
3aps/ioB
BzaumonelictBue 3apsbkeHHBIX Tenl. 3akoH Kymona
7.2 (3aBUCUMOCTD CUJITBI B3aUMOJCHCTBUS 3aPsHKEHHBIX TEJT
OT BEJIMYMHBI 3aPSTA0B M PACCTOSIHUS MEXKTy TEJIaMH )
DneKTpuYecKoe nouie. Hanpsoxéanoctsb
7.3 anekrpudeckoro nosid.  IlpuHnun —cynepnosunuu
AJICKTPUYECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE)
Hocurenu snekrpuyeckux 3apsiioB. DJIEMEHTapHBIN
7.4 AIIEKTPUYCCKUM 3apsi. Ctpoenue aToma.
[TpoBOAHUKH U JUDIIEKTPUKH
7.5 3aKOH COXpaHEHUs DJIEKTPUUYECKOTO 3apsia
76 OJNEKTPUYECKU  TOK.  YCIOBHUS  CYIIECTBOBAHUS
' AIIEKTPUYECKOT0 TOKa. MICTOUHMKHM MOCTOSTHHOTO TOKA
JleificTBUST ~ DNEKTpUYECKOTO  Toka  (TEMJoBOeE,
7.7 XUMUYECKOE, MArHUTHOE). OJIEKTPUUYECKHII TOK B
KHUAKOCTSIX M razax
78 Ounexrpuueckass nenb. Cuna Toka. DJIEKTPUUYECKOE
' HanpsHKEHUE
79 ComnpoTuBienue MIPOBOJIHUKA. Y nensHoE
' CONPOTHBJICHHUE BEIIECTBA
7.10 3akon Oma y1s ydacTka e
711 IlocnenoBaTenbHOE M MApAIENIBHOE COEAUHEHUE
' IIPOBOJHUKOB
712 PaGota M MOUMHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
' Jxoyns — Jlenna
713 DJIeKTpUYECKHE e U MOTPEOUTENHN IEKTPUIECKOM
' sHepruu B ObiTy. KopoTkoe 3aMbikaHme
714 IHocTossHuEbIE MardyThbl. Bzaumoneiicteue
' MOCTOSIHHBIX MAarHUTOB
715 MaruuTtHoe none. MarHuTHOe moje 3eMiId U €ro

3HA4YCHUC IJIA ) KU3HU Ha 3emne
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OmnpeiT Opcrena. MarHuTHOE TOJIE€ AJIEKTPUYECKOrO

7.16 ToKa. [[pMeHeHne HIeKTPOMariuToB B TEXHUKE
JlelicTBME€ MarHMTHOTO MOJISI HA MMPOBOJHUK C TOKOM.
717 DJIeKTpOIBUTATENb IMOCTOSIHHOTO TOKA.
Hcnonb3oBanue 3IEKTpOABUTATENICH B TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIOPTE
218 Onwitel  @apazest. SIBreHHe SIEKTPOMArHUTHOU
' naaykuuu. Ipasuio Jlenna
DJIEKTpOreHepaTop. CrocoObl MOJy4EHU S
7.19 AJEKTPUUECKOM  PHEpPruu.  DJIEKTPOCTAHLUHMU  HaA
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTHHU
[IpakTuyeckue pabOTHI:
OneiTel 1O  HAONIOACHUIO  DJIEKTPU3ALMU  Tel
MHAYKIMEH U IPU CONPUKOCHOBEHHHU.
HccnenoBanue AEMCTBHUS 3JIEKTPUUYECKOTO TMOJsI HA
MIPOBOJIHUKU U TUJICKTPUKH.
COopka u mpoBepka pPadOTHI ANEKTPUUYECKOHN IemH
IMOCTOSIHHOT'O TOKA.
N3mepenue u perynmpoBaHue CHIIbI TOKA.
N3mepenue u peryampoBaHue HaIpPsHKEHUS.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIIYIIETO
4yepe3 pPe3UucTop, OT COMNPOTHUBJICHUS pE3UCTOpa M
HaIPSDKEHUS Ha PE3UCTOPE.
OMBITHI, JIEMOHCTPHUPYIOIIE 3aBUCHMOCTD
AJIEKTPUUYECKOTO CONMPOTUBJIEHHS MPOBOAHUKA OT €ro
JUIMHBI,  IUIOMIAA  TOMEPEYHOrO0  CEUEeHHsT W
MaTtepuana.
[IpoBepka mnpaBuiia CIOKEHUS HAMNPSHKEHUNA TIpU
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
720 IIpoBepka  mpaBuna  aId  CHJIBL  TOKA  IIpH

napauieIbHOM COCIMHCHHUH PE3UCTOPOB.
OmnpeneneHue  pabOThI  ANEKTPUYECKOTO  TOKA,
Uaymero 4epe3 pesucrop. OmnpenerieHue MOIIHOCTH
QJIEKTPUYECKOTO TOKA, BBIJCISAEMON Ha PE3HCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HJTYILETO
4yepe3  JIaMIIOYKy, OT HalpsDKEHUs Ha  Hel.
Onpenenenue KIIJI warpeBatens. HMccrnenoBanue
MarHUTHOTO B3aWMOJCHCTBUS TOCTOSTHHBIX MATHUTOB.
V3ydeHre MarHUTHOTO TIOJISI MTOCTOSIHHBIX MAarHUTOB
pU UX O0ObeAMHEHUU M pazneneHuu. VccnemoBanue
JNEHUCTBUSI DJCKTPUYECKOTO TOKA HAa MAarHUTHYIO
cTpenky. OTMBITBH, JAEMOHCTPHUPYIOIIME 3aBUCHMOCTD
CUJIBl B3aMMOJICHCTBUS KATYIIKU C TOKOM M MarHuTa
OT CWJIBI TOKA W HaNpaBJICHUS TOKAa B KaTYIIKe.
V3yuenue AelicTBUsI MArHUTHOTO TIOJISt HA TPOBOIHHK
¢ TokoM. KoHcTpynpoBaHwe M wH3y4eHHE pPabOTHI

BIIEKTPOJIBUTATEIIS. N3mepenue KIIZQ
AJEKTPOABUTATENIBHOW  yCTaHOBKM.  ONBITBI 1O
HCCIACAOBAHUIO SABJICHU A BHCKTDOMaFHHTHOﬁ
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WHIYKIWW: HWCCIICIOBAHNE W3MCHEHUW 3HAYCHHS M
HaIpaBJICHUS WHIYKIIMOHHOTO TOKa

dusnyeckne SBJIECHUS B MPUPOJE: IIEKTPUUECKUE
SABIICHUSI B aTMocdepe, dIIEKTPUYECTBO IKUBBIX

7.21 OpraHWU3MOB, MarHUTHOE TMOJe 3eMiH, Jpend
MOJIIOCOB, POJIb MAarHUTHOTO MOJS Ul JKU3HM Ha
3emJie, OJISIPHOE CUSIHUE
TexHuueckre yCTpoHCTBa: 3JIEKTPOCKOII, aMIIepMeETp,
BOJIBTMETP,  PEOCTAT, CYETYUK  DJIEKTPUUYECKON
SHEpIuH, 3JIEKTPOOCBETUTENBHBIE npuOopBHl,
1.22 HarpeBaTelbHble  BJIEKTPONPUOOPHl  (IIpUMEpHI),
DIIEKTPUYECKUE TPEIOXPAHUTENH, DICKTPOMAarHur,
JIEKTPOJIBUTATENb ITOCTOSHHOTO TOKa, TI€HEepaTop
MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[TpoBepsieMble IEMEHTHI COJEPKAHUS
paszena HJIEMEHTA
MEXAHWYECKUE SABJIEHUA
81 Mexanudeckoe aABMKEeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEITHOE TBHKCHUE
HepaBHoMepHOE NPSAMOJIMHEHHOE JIBUKEHUE.
8.4 CpenHsss M MIHOBEHHas CKOpPOCTb Tena IpH
HEPaBHOMEPHOM JIBUKEHUHU
85 YckopeHue.  PaBHOYCKOPEHHOE — IPSIMOJIMHEMHOE
' JBHUKCHHE
8.6 Coboanoe nagenue. OnbiTol ['anunes
PaBHOMepHOE ABMXKEHHE 11O OKpYXHOCTH. Ilepuoa u
8.7 yacToTa oOpamieHus. JInnelHas U yrioBas CKOPOCTH.
8 LleHTpocTpeMHUTEIBHOE YCKOPEHUE
8.8 [lepBriii 3akoH HptoTOHA
8.9 Bropoii 3akoH HproToHa
8.10 Tpernii 3akon HetoToHa
8.11 [TpuHIIAT CyNEepITO3UITUH CUIT
8.12 Cuna ynpyroctu. 3akon ['yka
8.13 Cuna TpeHMs: CHJIa TpPEHUS CKOJBXEHHS, CHIIa
' TPEHHUsI TOKOsI, APYTHE BUJbI TPEHUSI
814 Cunma TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHSL.
' YckopeHne cBOOOHOIO NaAeHus
8.15 JBuxenue mumaHer Bokpyr Connua. [Ileppas
' KOCMHYECKasi CKOpocTh. HeBeCOMOCTh U neperpysku
816 PaBHOBecne MmaTepuasbHOM TOYKH. AOCOIIOTHO

TBEPHOE TEIIO
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8.17

PaBHOBecne TBEPAOro Tenaa C 3aKPENIEHHON OCBIO
BpaieHus. MomeHnT cuibl. LleHTp TshkecTn

8.18

Nmnynbe Tena. M3menenuwe wummynbca. HMimynbe
CHUIJIbI

8.19

3akoH COXpAaHCHU S UMITYJIbCA

8.20

PeakTnBHOE IBUKEHNUE

8.21

Mexanudeckass paboTa u MOIIHOCTh

8.22

Pabora cun TspKecTH, ympyroctH, TpeHus. CBsi3b
SHEPruu U paboThl

8.23

HOTCHHI/IaJII)Haﬁ OHCPIruA TCJla, IMMOAHATOIrO HaA
MOBEPXHOCTHIO 3eMIIH

8.24

[loTeHnMaIbHAS SHEPIUS CKATON NPYKUHBI

8.25

Kunernyeckass sHeprusa. Teopema O KMHETHYECKON
SHEPIUU

8.26

3aKOH COXpaHEHUs] MEXaHUYECKON SHEPrUu

8.27

[pakruueckue pabOTHI:

Ompenenenne cpemHel  CKOPOCTH — CKOJIBKCHUS
Opycka HWJIM JBVD)KCHUS IIAPHKA 10 HAKIOHHON
wiockoctd. OmpeneneHne YCKOPeHHsS Tella Ipu
PaBHOYCKOPECHHOM  JBWIKEHUHM 110  HAKIOHHOW
IJIOCKOCTH.

HccnenoBanme 3aBUCHUMOCTH IYTH OT BPEMEHH TIPH
PaBHOYCKOPDEHHOM  JIBIDKEHWUM  0e3  HavdalbHOU
CKOPOCTH.

[lpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBYKCHUH 0€3 Ha4albHON CKOPOCTH IyTH OTHOCATCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIME
IPOMEIKYTKA BPEMEHHU OJIMHAKOBBI.

HccnenoBaHue  3aBUCUMOCTH  CHJIBI  TPEHUS
CKOJIBCHHSI OT CHJIBI HOPMAJIBHOTO JIaBJICHHSL.
Onpenenenne Kod(PPUIIMEHTa TPEHHS CKOJIBKCHUS.
Omnpenenenue KECTKOCTH NPYKUHBI. OmnpeneneHue
paboThl CHJIBI TPEHUS MIPH PABHOMEPHOM JIBHIKCHUHU
Tena o TOPU30HTATEHON MTOBEPXHOCTH.
Ompenenenue pabOTBl  CUJIBI  YIPYIFOCTH — TIpH
noIbEME TPy3a C HCIOIb30BAHUEM HETOABMKHOTO U
MTOJIBUYKHOTO OJIOKOB

8.28

®dusnyeckue SABICHUS B MPUPOAE: NPWIMBBL H
OTIIMBEI, JBMKeHUE ItaHeT COIHEYHOM CHCTEMEI,
pPEaKTUBHOE JIBUKEHHUE )KUBBIX OPraHM3MOB

8.29

TexHuyeckre yCTpOWCTBA: CHUIOMETP, JATUYUKU
I10JIOKEHM S, PACCTOSIHUSI U YCKOPEHUSI, PAKETHI

MEXAHUYECKHE KOJIEBAHMA 1 BOJIHbI

KoneobarensHoe IBYKEHUE. OCHOBHBIE
9.1 XapakTepUCTUKA  KoJNeOaHWU: TMepuoj], YacToTa,
aMIUTATY/IA
9.2 MaremaTHyeCcKuii W NPY)KUHHBIA  MasSTHUKH.
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[lpeBpamiennie  sHepruu  INpuU  KoyieOaTeIbHOM
JIBUKEHUH

9.3

3aTyxaroime KOJIEOaHUsL. BoiHyX/1eHHbBIE
koJiebanus. Pesonanc

94

Mexanndeckue BOdHBL. CBONCTBA MEXaHHUYECKMX
BOJH. IIpoponeHble M momnepeuHsle BONHBL. JinHa
BOJHBI M  CKOPOCTb €€  pacHpOCTPaHECHUS.
Mexanuueckue  BOJIHBI B TBEPAOM  Tele,
CEHCMUYECKUE BOJIHBI

9.5

3ByK. I'poMKOCTB M BbIcOTa 3BYKa. OTpa)keHHE 3BYyKa

9.6

MH{@pa3ByK  yabTpa3ByK

9.7

[IpakTiyeckue pabOTHI:

Omnpenenenue 4YacTOThl U Tepuoja KojeOaHUM
MAaT€MaTHU4YCCKOIO MasATHHKA.

OmnpeneneHue dYacTOThl W TepHOAa KoJieOaHUM
NPYKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Iepuoja KoJIeOaHUI
NOJBEUICHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanune 3aBUCUMOCTH TepHoja KojeOaHUi
NPY’)KUHHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTM  Ilepuoja  KojeOaHUM  Ipysa,
MOABCHICHHOI'O K HUTH, OT MACChI I'py3a U KECTKOCTHU
NpyKUHBL. V3MepeHHe yCKOpeHHss CBOOOJHOIO
najieHus

9.8

dusnyecKkrue SABJICHUS B NPUPOAE: BOCIPUATHE
3BYKOB JKHUBOTHBIMH, 3EMJIETPSACEHUE, CEUCMUUYECKUE
BOJIHBI, IlYHAMU, 3XO

9.9

TexHuueckne yCTpOMCTBA: 3XOJIOT, MCHOJIB30BAHUE
VABTPa3BYKa B OBITY M TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE U QJIEKTPOMAI'HUTHBIE

BOJIHbBI
101 DNEeKTpOMarHuTHOE  Toyie.  DJEKTPOMarHUTHBIC
BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH
10.2 [1Ikasia 3JIEKTPOMAarHUTHBIX BOJH
103 DnexrpoMarHuTHas nmpupoja cera. CKOpocThb CBETA.
BonHoBEIE CBOMCTBA CBETA
10 [Ipaktuyeckue pabOTHI:
10.4 N3ydeHue CBOWCTB DJIGKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOUITBHOTO TesieoHa
®dusnyeckue sBIEHUA B NpHUpPOJE: OMOIIOTHYECKOe
10.5 JeiicTBHUE  BUAMMOTO,  YIbTPadUOIETOBOTO U
PEHTTEHOBCKOTO M3ITy9eHUN
106 Texaunueckue YCTpPOMCTBA: HCTIONB30BAHNE
3JIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOH CBS3U
CBETOBBIE SBJIEHUA
11 11.1 JlygeBasg monens ceera. VIcTouHMKHM cBEeTa
11.2 IIpssMosIMHENHOE pacIpoCTpaHEHUE CBETA
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Otpaxxkenue cBerta. Ilnockoe 3epkano. 3akoH

11.3
OTpPaKCHHS CBETA
114 [Ipenomnenne cBera. 3akOH MPETOMIICHHUS CBETA.
' [losiHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xon mydeid B IMH3E
116 Onrtuueckas cucreMa (oToarnmnapaTa, MUKpOCKONa 1
' TEeJIecKona
117 ['ma3 kak omnTHYeckass cucrema. biaM3opykocTs U
' JIaJIbH030PKOCTh
Paznoxenue OGemoro cBera B crekrp. OmbITh
11.8 Herorona.  CnokeHue  CHEKTpaJIbHBIX  IIBETOB.
Hucnepcus cera
[Ipaktnueckue pabOTHI:
HccnenoBanne  3aBUCUMOCTH  yIJla  OTpPaKeHHS
CBETOBOTIO JIy4a OT yIlla MaJeHUs.
Nzyuenne xapakrepucTUK M300pakeHUs MpeaIMeTa B
MIJIOCKOM 3epKajie.
HccnenoBanue 3aBUCUMOCTH yIjla MPEIOMIICHUS
CBETOBOTO JIyda OT YyIJla TaJeHUs Ha TpaHHIe
11.9 «BO3YX — CTEKIION.
[Nonyuenune n300pakeHni C TOMOILBIO COOUparoILeit
JIMH3BI.
Onpenenenue (GOKyCHOTO pacCTOSHUS U ONTUYECKON
CHUJIBI COOMpAIOIIEH JINH3HI.
OmBITH MO pa3IoKEHUIO OEJI0ro CBETa B CIIEKTP.
OmBITH O BOCHPUATHIO 1IBETA MPEIMETOB MPH HX
HaOJI0ICHUHU Yepe3 I[BETOBBIE (UITBTPHI
dusnyeckue sBJIeHUs B mpupoje: 3aTMeHust ConHia
11.10 u JlyHBl, 1BETa TeEl, ONTHYECKUE SBJICHUS B
atMocdepe (uBeT HebOa, pedpakius, paayra, MUPax)
1111 Texnuueckne  YCTpOWCTBA:  OYKHA,  MEPHUCKOI,
doToanmnapar, ONTUYECKIE CBETOBO/IBI
KBAHTOBBIE SABJIEHUSA
121 Omnmwitel Pesepdopna u mimanerapHas MOJEIb aTOMa.
Mopens aroma bopa
122 Hcnyckanne u moriomeHrne cBeta aToMoM. KBaHTEHI.
JInHeiyarsbie CIIEKTPhI
123 PamnoaktuBHOCTE.  Anbda, Oeta- W  TamMMma-
U3ITy9CHUS
12 124 Ctpoenne atoMmHoOro sapa. HykimoHHas Mopenb
' aTOMHOTO sipa. M30TOmbI
125 PanuoaxtuBHbIE MpEeBpAILCHHUS. [lepuon
' I10JIypacIaia aTOMHBIX sJiep
126 Snepubie peakunu. 3aKOHBI COXPAHEHUS 3aps10BOTO
' Y MacCOBOI'0 YUCEll
12.7 OHeprusi CBA3M AaTOMHBIX sjep. CBs3p Maccel U

SHEPIUM
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12.8

Peakiiun cuHTe3a u geneHus suep. Mcrounwku
sHepruu CoJiHIa U 3BE3]

12.9

Snepnas osHepreruka. J[lelicTBHE paauOaKTUBHBIX
W3JIy4EHUM Ha KUBBIE OPraHU3MbI

12.10

[pakTrueckue pabOTHIL:

HaGmroneHne CrjiomHBIX M JIMHEHYAThIX CIIEKTPOB
U3ITy4eHUSI.

HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YaCTHIIBI
10 TOPMO3HOMY yTH (110 (hoTOTpadusim).

M3mepennie paguoakTUBHOTO GoHa

dusuyeckue sBICHUS B IPHUPOJE: €CTECTBEHHBIN
paznoaKTUBHBIN ¢oH, KOCMUYECKHE  JIy4H,

12.11 paZvoaKTUBHOE U3Iy4€HHE IMPUPOAHBIX MUHEPAIIOB,

JIEWCTBHE PaJMOAKTUBHBIX M3JIYYEHUN HA OpraHu3M
JeI0oBeKa

12.12

Texnnueckue YCTpOMCTBA: CIIEKTPOCKOII,
WH/IMBUAYATBHBIN 103UMETp, Kamepa Bunbcona

IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMOBI

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOro
TpeOOBaHUsI

IIpoBepsiemble TPpeGOBaHMS K MPeIMEeTHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBO€HHSI OCHOBHOM 00pa30oBaTeIbHOM
NPOorpaMMbl OCHOBHOI0 001ero oopasoBanusi Ha ocHoBe PI'OC

Ilonumanue ponu (GU3MKA B HAyYHOM KapTHHE MHDa;
chOpMHUPOBAHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOM
CBSI3U M I03HABAEMOCTH SBJICHUI PUPOJIBI, O POJIM SKCIIEPUMEHTA
B (usuke, o cucreMooOpasyomeid poiau (QU3MKA B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHHKH M TEXHOJOTUH, 00 HBONIOLHH
(U3MYECKNX 3HAHWU U WX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYIHOM
KapTUHE MHpa, O BKJIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE Haykd, OOBSICHEHHE  IPOIIECCOB
OKpYXAIOILEro0 MHUpPa, pa3BUTHUE TEXHUKU U TEXHOJIOTUI

3HaHusA 0 BUJAX MaTepuM (BELIECTBO M IOJIE), O JBMXKEHHUH Kak
crioco0e CyIIeCTBOBAaHUS MaTepud, 00 aTOMHO-MOJEKYISPHOU
TEOPUH CTPOCHHS BELIECTBA, O (PM3MYECKON CYIIHOCTH SBICHUI
OpUpoabl  (MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX H
KBAaHTOBBIX); yYMEHME pa3iuyaTh SBJICHHUS IO ONUCAHUIO UX
XapaKTEpHBIX CBOMCTB W HAa OCHOBE OINBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (M3MYECKOe SBJICHUE; YMEHUE PACIO3HABaTh MPOSIBJICH ME
U3Y4CHHBIX (M3UYECKUX SBJICHHUI B OKPYXAIOLIEM MHpPE, BBLACIA
UX CYLLECTBEHHbIE CBOWCTBA (IIPU3HAKH)

Bnagenue ocHOBaMM MOHATUWHOIO ammnapara ¥ CUMBOJIUYECKOTO
si3bIKa (M3UKHM U UCIIOJIB30BAHME WX JJIS PellieHUs yueOHBIX 3a/1a4;
YMEHHME XapaKTepHU30BaTh CBOMCTBA Tell, (U3NYECKUE SBICHUS U
MPOLIECCHl, HCIONB3yd (yHIAMEHTAIbHbIE U AMIIMPUUYECKUE
3aKOHBI
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YMeHue OmnuchiBaTh M3ydeHHBIE CBOMCTBA Tl U (PU3MUYECKHE
SIBJICHUSI, MCTIONB3Y (PM3UUECKIE BETUUNHBI

Brnanenne ocHOBaMHM METOJOB HAy4yHOIO IO3HAHUS C Y4ETOM
coOmoeHust  mpaBmwi  0e30MacHOro  Tpyda:  HaOoJeHHe
(bu3NYeCKUX SBICHUIN:

YMEHHME  CaMOCTOSITEIbHO  cOOMpaTh  HKCIEPUMEHTAIbHYIO
YCTaHOBKY W3 JaHHOTO Habopa o0OpynoBaHUS MO WHCTPYKLUH,
ONHCHIBATh XOJ| OMNBITA ¥ 3allUCHIBATh €r0  Pe3YJbTaThl,
(bopMyITUpOBaTh BHIBOJIBL;

MPOBEJCHUE TMPSAMBIX W KOCBEHHBIX H3MEpeHUH (M3MUYECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATh M3MEPEHHS, CaMOCTOSATEIbHO
coOMpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY [0 HHCTPYKLUH,
BBIYMCIATh 3HAUCHUE BENUYMHBI M aHAJM3UPOBATH MOJTyYCHHBIE
pe3ynbTaTel ¢ y4€TOM 33JJaHHOW TIOTPEIIHOCTH Pe3YabTaToOB
U3MEPEHUN;

MPOBEJICHNE HECIOXHBIX SKCIEPUMEHTANBHBIX HCCIEOBAHMM;
CaMOCTOSITENIBHO COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
NPOBOAUTh  HUCCIEAOBAHHWE IO HMHCTPYKIMH, MPEICTaBIAThH
MOJIy9eHHBIE 3aBUCUMOCTH (PM3NUYECKUX BEIMYUH B BHJIE TAOIUI] U
rpauKoB, y4YUTHIBATh MOIPEIIHOCTH, Je€NaTh BBIBOABI IO
pe3yabTaTtaM HCCIeI0BaHUs

[lonnmanue XapakTepHBIX CBOMCTB  (MU3MYECKUX  Mojenei
(MatepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, MOJEIH
CTPOCHUA Ia30B, )KI/II[KOCTCfI u TBépI[I)IX TCJI, IIJIaHCTapHas MOJCIIb
aToMa, HyKIOHHAas MOJENb aTOMHOTO $/Ipa) U YMEHHE MPUMEHSThH
WX 7151 O0bCHEHUS (QU3MYECKUX MPOIECCOB

YMeHue oObACHATh (pU3MUEcKre MPOIECChl U CBOWCTBA TEJ, B TOM
YUCIE W B KOHTEKCTE CHUTyalluld NPAKTHKO-OPHUEHTUPOBAHHOIO
Xapakrepa, B YAaCTHOCTH, BBISBIATH IIPUUYUHHO-CIIECICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHME C OMOPOW Ha M3YYCHHBIE CBOICTBA
¢u3nyeckux sSBICHUH, (M3UUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJEIHN

Ymenue peuath pacu€THble 3a1aud (Ha 06aze 2 — 3 ypaBHEHUN),
UCHOJIB3Ysl 3aKOHBl M (opMynbl, CBs3bIBarONMe (U3HUECKUE
BCJIMYUHBI, B YaCTHOCTH, 3allUCBIBATH KPATKOC YCJIIOBHC 3aladvu,
BBISBJISITh HEAOCTAIOLME JAaHHbIE, BBIOMPATh 3aKOHBI U (DOPMYIIBI,
HeoOXouMble [uid €€ pelleHUs, MCIONb30BaTh CIPaBOYHBIC
JaHHBIC, TIIPOBOJAUTH paC‘IéTBI U OLCHHBATb PCATUCTUYHOCTDH
MOJIydEHHOTO  3HaueHus  (U3MYECKONM  BEIWYMHBI;, YMEHHUE
OTIpENeNATh Pa3MEpHOCTh (PU3NYECKOW BEITMYMHBI, MOJYy4EHHOM
IIPU PEIICHUH 3a/1a4H

YMeHue XapakTepu3oBaTh MPUHIMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, W IMPOMBIITICHHBIX
TEXHOJIOTHYECKHUX ITPOLIECCOB 10 MX ONMCAHUIO, UCTIOIB3Ys 3HAaHUS
0 CBOWCTBax (M3MYECKUX SBICHUH U HEOOXOTMMBIE (U3NUYECKUE
3aKOHOMEPHOCTH

10

YMeHue HuCmosib30BaTh 3HAHUS O (U3WUYECKUX SBJICHUSAX B
MOBCEIHEBHOM KM3HM JUIsi oOecriedyeHus O€30MacHOCTH TP
oOpamieHUH ¢  OBITOBBIMH  MpuOOpaMU U TEXHHUYECKUMU
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YCTPOMCTBAMHU, COXpAaHEHHUsS 3[I0pOBbS M COONIONEHUS HOPM
JKOJIOTUYECKOTO ITOBEICHMSA B OKPYKAIOIIEH Cpene; MOHUMAaHUe
HEOOXOJMMOCTH MTPUMEHEHHUSI TOCTHIKEHU I (PU3UKH U TEXHOJIOTHI
JUI PAlMOHAJILHOTO NPUPOJONIOIb30BAHUS

11

OnbIT TOMCKa, TPeoOpa3oBaHUs U MPEACTABICHUS HH(POPMALHH
(M3MYECKOTO CoNep)KaHUsl C MCIIONIB30BaHHEM HH(OPMaIlMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUI; yMEHHE OLICHUBATh
JOCTOBEPHOCTH MOJMYIeHHON MH(POPMALMH HA OCHOBE MMEIOIIXCS
3HAHUI W JIOTIOJHUTENFHBIX HCTOYHHKOB; YMEHHE HCIIOJIB30BATh
OpH  BBINOJHEHUU Y4eOHBIX 33JaHUN  HAYYHO-MOMYISAPHYIO
JTUTEPATYpy (U3NYECKOTO COACPXKAHUS, CIPABOYHBIC MaTepHAIIbI,
pecypcsl cetn UHTepHer; BnaneHue 0a30BBIMH  HaBBIKAMHU
npeoOpa3oBaHusi WHPOPMAIIUM W3 OJHOW 3HAKOBOW CHCTEMBI B
JPYIyI0; YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE
COOOIIEHHsI HAa OCHOBE MH(OPMALIMH U3 HECKOJIBKUX MCTOYHHKOB

IHEPEYEHDb 2JIEMEHTOB COAEPXAHUWSA, ITPOBEPAEMbBIX

HA OI'D IO PU3UKE

Kon IIpoBepsieMblii 3JI€MEHT COJIe PKAHUS
1 MEXAHUWYECKHME SBJIEHUA
11 Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema oOTcuéra.
' OTHOCHTEIILHOCTD IBUKEHU S
PaBHOMepHOE M HepaBHOMepHOe ABMkeHHE. CpemHss ckopocTh. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEH CKOPOCTH: V = S/t
PaBHOMepHOE TpsSIMOJIMHENWHOE JBUXKEHHUE. 3aBUCUMOCTh KOOPJIMHATHI Tella
OT BPEMEHHU B CJTydae paBHOMEPHOTO MPSIMOIHMHEHHOTO IBUKECHHUS:
13 1) =x,+vt
I'paduku 3aBUCHUMOCTH OT BpPEMEHHU JUIsI MPOEKIIUU CKOPOCTH, MPOEKIUU
MepPeMEeIICHUsS, ITyTH, KOOPAWHATHI TPH PABHOMEPHOM MPSMOJIHUHEHHOM
JIBYKEHHU U
3aBUCHUMOCTh KOOPJMHATHI TElNa OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBUKEHHUS:
2
Sy(f) =V, *I+a* =
-
DopMyibl JIsT TPOSKIIUU TTEPEMEINCHUS, TTPOCKIIHH CKOPOCTH U MPOCKIIHH
YCKOPEHUS MIPH PaBHOYCKOPEHHOM IPSIMOIMHEHHOM JIBUKCHU U ;
1.4 $
s )=y, -t+a,- 5
U_\'('f) =Upx T4, 'z,
a. (f)=canst,
Ulr‘ - l"}l:r‘ zz‘g:rsrc
I'paduiky 3aBUCHMMOCTH OT BPEMEHHU ISl IPOCKIMU YCKOPEHMs, IPOCKIIMU
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CKOPOCTH, IMPOEKLIHHU IepeMEeIleHUs, KOOPAUHATHl MPU PABHOYCKOPEHHOM
NPSAMOJIMHEHHOM JIBUKEHUU

CBobomHoe mageHue. Oopmyrnbl, OMUCHIBAIONIE CBOOOJHOE IMAJCHHE Tea
10 BEPTUKAIM (JIBUKEHUE TeJa BHU3 UM BBEPX OTHOCUTEIIBHO TOBEPXHOCTU

1.5 3emimn). ['paduku 3aBUCHMOCTH OT BpPEMEHH JUIS NPOCKIUU YCKOPECHHS,
MPOEKIUH CKOPOCTH M KOOPAWHATHI TpPH CBOOOAHOM TMaJeHUU Tena Mo
BEPTUKAIIU
CKOpOoCTh PaBHOMEPHOIO JABMKEHUS Tela IO OKpyxkHocTu. HampaBinenue
CKOpPOCTH.
dopmyna JUisl BBIYUCICHUSI CKOPOCTH 4YEpE3 PaANyC OKPYKHOCTH U IEPUOL
oOpareHus:

L= iMR
T
HentpoctpemutensHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTENIBHOTO
16 yckopenus. @opmyna Uit BBIYUCIEHUS YCKOPEHUSL:
' 2
a. — v
"R
®dopmyna, CBA3BIBAIONIAS IEPUO U YACTOTY OOpaIlCHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyrna Jijisi BBIYUCICHUS IIIOTHOCTHU :
_m

1.7 P=v

1.8 Cuna — BektopHas Qusnueckas BenuuuHa. CI0KEHHE CHIT

1.9 SIBnenue unepuuu. [lepsriit 3akon HerotoHa
Bropoii 3akon HeroToHa:

F=m-d

1.10
CoHarpaBiI€HHOCTb BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbL,
JENCTBYIOLIEH Ha TEJO
Bzaumonerictue Ten. Tperuii 3akoH HeroToHa:

1.11 Fy y=-F,

TpeHne mMokos U TpeHUE CKOIbKEHUs. Dopmyna i BBIUUCIECHUS MO
CUJIbI TPEHU S CKOJIbKEHUSI:
F_=u-N
1.12 =t
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1.13

Hedopmarus tena. Yopyrue u Heymnpyrue naedopmaruu. 3aKoH YIPYyrou
nedopmaruu (3axkoH I'yka):

F=Ik-Al

1.14

BcemupHoe TsaroreHue. 3akoH BCEMUPHOTO TSITOTEHU S
my -1,
F=G.-—1 _2
R

Cuna TshxecTd. Y CKOpeHUe CBOOOHOTO MaeHUsI.
dopMmyra st BEIYUCICHUS CHJIBI TSHKECTH BOJIM3HM MOBEPXHOCTH 3emun: F =
mg.
JIBmxenue mianet Bokpyr Comnuua. [lepas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpys3ku

1.15

Nmnynee Tena — BekropHas pu3nveckass BEIHMYMHA.
=mi

Nmnynsc cucremsl Ten. M3menenne nmnynbca. UMITynbCc Cuitbl

1.16

3aKOH COXpaHEHUsI UMITYJIbCA JUI 3aMKHYTOW CHCTEMBI TEIL:
p=nyly +imy U, =const

PeaxtuBHOE ABUKEHHUE

1.17

Mexannueckas pa60Ta. d)opMyna JJIA BBIYUCIICHH A pa6OTBI CHJIBI:

A=Fscosc

Mexannyeckass MOIIHOCTA:

nN=4
r

1.18

Kunerndeckas 1 noTeHIMaNbHas SHeprusa. PopMyra 1y BBIYUCICHUS
KAHETUYECKOW SHEPIUU:

2
Teopema o kuHeTnueckou sHeprun. @opmyrna Uist BEBIYUCICHUS
IOTCHIIMAIBHON YHEPIUH TEJIa, IIOIHATOTO
Haz 3eMIEi:

E,=mgh

1.19

Mexannyeckas dHEpIus:
E=E;.+E P
3aKOH COXpaHEHUsI MeXaHH4eckoi sHepruu. @opmyna A 3aKkoHa

COXpaHEHUsI MEXaHUYECKOM SHEPIUU B OTCYTCTBUE CHJI TpeHus: E = const.
IIpeBpalieHne MEXaHUYECKOW SHEPIUU NNPU HAJTUYUU CUIIBI TPEHHUSL.
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1.20

[IpocTbie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poeryar. MomenT cuibl: M - FI.
YcnoBue paBHOBECHS phlyara:

M +M, +..=0
[TonBukHbIN 1 HeOoABUKHBIN O10ku. KII/] mpocThix MexaHU3MOB,
n= Anonesman

Aﬁrpaqe:am "

1.21

[aBnenue TBEpIOTO TENA.
DopMmyrna Aisl BBIYUCIECHUS JaBJICHUS TBEPAOTO Tena:

p= F
S
JlaBnenwne raza. AtmocepHoe TaBlICHHE.

I'mppocraTdeckoe NaBIeHUE BHYTPH KUIKOCTH.
dopmyiia 11 BBIYUCICHHUS 1aBJICHUSI BHYTPHU KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBaudeckuii mpecc

1.23

3akoH Apxumena. Dopmyna s ONpenesieHUs BBITATKABAIONICH CHIIbI,
JENCTBYIOLICH Ha TEJO, HOTPYKEHHOE B KUJIKOCTb WJIH ras:

Fam =PEV

Ycnosue nmiaBanus tena. [InaBanue cyioB ¥ BO3yXOIIaBaHHUE

1.24

Mexannyeckue KoiebaHUsA. AMIUIMTY/AA, MEPUOJl M YacToTa KoJeOaHUH.
dopmyna, CBA3BIBAIOINIAS YaCTOTY M MEPHOA KOJIeOaHUH:

1.25

MaremaTuuecKuii ¥ TPYKHUHHBIH MasTHUKA. [IpeBpaiieHue SHEpruu Mpu
KOJICOATEIIbHOM JIBUKECHUU

1.26

38.TYXEIIOIJ_[[/IG KOJICOaHUS. BLIHy)KI[CHHBIe koseOanus. Pesonanc

1.27

MexaHn4ecKre BOJIHEI. HpO,I[OJ'IBHBIe U IIONEPCYHBIC BOJTHEI. Z[J'II/IHa BOJIHBI 1
CKOPOCTH paClIpOCTPAHCHUA BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh 1 BBICOTa 3BYKa. OTpa)keHUE 3BYKOBOUM BOJIHBI HA TPaHUIIE
IByX cpen. MHbpa3ByK M yIbTpa3BYK

1.29

IIpakmuuyeckue pabomuwi

N3mepenne cpefHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOU CHITBI; )KECTKOCTH
IPYKUHBL, KOOQPUIIMEHTA TPEHUS CKOJIBKEHUST; PA0OThI CHIIBI TPEHHUSI, CHIIBI
YIPYTOCTH; CPEAHEN CKOPOCTU ABUKEHUs OpycKa MO HAKIOHHOM MJIOCKOCTH;
ycKOopeHus Opycka MpH JIBUKEHUHM IO HAKIOHHOM TJIOCKOCTH; YacTOTHl U
nepuosa KojleOaHMN MaTeMaTHYEeCKOro MAasTHUKA; YacTOThl U Iepuoja
KOJIeOaHUI NPYKUHHOTO MAasTHHUKA, MOMEHTa CHJIbI, JEHCTBYIOLIEIO Ha
pblyar; pa®oThl CHJIBI _YIPYTOCTH MpPH _MOABEME TIpy3a C  IOMOIIBIO
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HEIOJBUKHOIO O0Ka; pabOoThl CHJIBI YIPYrOCTH IpPHU MOABEME Ipy3a C
MIOMOIIBIO TTOJIBUYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOW CHIIBI OT 00bEMa MOIPYKEHHON
YacTU Tela M OT IJIOTHOCTU KMJKOCTH; HE3aBHCHUMOCTH BBITAJIKUBAIOILEH
CHJIBI OT MAacChl Te€Ja; CUJIbl TPEHMS CKOJBXEHMS OT CUJIbl HOPMaJIbHOIO
JaBJICHUA W OT poJa IMOBCPXHOCTU, CHUJIbI YHPYIOCTH, BO3HI/IKaIOH_IeI\/JI B
IpYyXHHE, OT CTENEHU JedopMaluy MPYKUHBI; YCKOPEHUsI Opycka OT yria
HaKIOHA HANpaBISIONICH; Tepuoaa (4acToTbl) KojeOaHUN HUTSHOTO
MasATHUKA OT AJIMHBI HUTH; IICpUOIa KOJIEOAHU I MNPY)KUHHOT'O MasATHHKa OT
Macchl Ipy3a U KECTKOCTH TPYXKHUHBI; HCCIEI0BAaHUE HE3aBUCUMOCTHU
nepuoaa KojeOaHMIl HUTIHOTO MasTHHKAa OT Macchl TIpys3a. IlpoBepka
YCJIOBHSI paBHOBECHU S pbluara

Qusuueckue sA6neHUs 6 npupode: TPUMEPHl ABHKEHHS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOW M HEXKHBOH NPUPOJE, NEHCTBUE CHUIIBI TPEHHUS B
IPUPOJE U TEXHUKE, NMPUIUBBI U OTJIMBBI, ABWXKEHHUE IUIaHeT CoOJHEYHOU

1.30 CUCTEMBI, PEaKTHBHOE JIBUKCHHE J>KHUBBIX OPraHU3MOB, pbIUYard B TeEIe
YeJlI0BeKa, BIIMSIHUE aTMOC(EPHOTIO JTaBJIEeHUS Ha )KMUBOI OpraHu3M, NjaBaHue
pBIO, BOCHpHUSATHE 3BYKOB J>KMBOTHBIMHU, 3€MIIETPACEHUE, CEHCMUYECKHE
BOJIHBI, ITYHAMH, IXO
Texnuueckue ycmpoiicmea.: CIUJOMETp, TaTYHKH MMOJOXKEHUS, PACCTOSHUS U
YCKOPEHUS, JTUHAMOMETP, TOMNMITHUKHA, PAKeThl, pbIYar, MOJABMIKHBIA W

131 HEMOABUKHBIN OJIOKH, HaKITOHHAS TIOCKOCTh, TPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIONIMECS] COCY/IBI, YCTPOMCTBO BOAOIPOBO/IA, THAPABIMYECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, JXOJIOT,
HCIIOJIb30BAHNE YIIBTPAa3ByKa B OBITY M TEXHUKE

2 TEIUIOBBIE SABJIEHUA
OCHOBHBIC TIOJIOKCHHSI MOJICKYJSIPHO-KHHETHYECKOW TEOPUH CTPOCHHS

2.1 BelecTBa. Mojaenu TBEPAOTo, >KHUAKOTO W Ta3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucrammdaeckue u amopdHbIe Tena

29 JIBukenue wyactui BemecTBa. CBsi3b CKOPOCTH JABWXKEHHUS YaCTHUI[ C
Temneparypoil. bpoyHoBckoe aBuxeHue, muddyus

2.3 CMmaunBaHue U KallUJUISIPHBIE SIBJICHUS

24 TerioBoe paciMpeHue U CxKaTHE

2.5 TerioBoe paBHOBECHE

26 BHyTpeHHﬂiI sHeprus. Pabora m Temionepenada Kak CriocoObl M3MEHCHHS
BHYTPEHHEH SHEepruu

2.7 Bu el Temnonepeaaun: TeIIONPOBOIHOCTD, KOHBEKITU S, H3TydeHUE
HarpeBanne wu oxnaxzaenue Tten. KonuuecTBO TEmIOTHL. Y elbHas
TEMI0EMKOCTB:

28 O=cml(t,—1,)
3aK0H COXpaHEHUs SHEPTUU B TEIJIOBBIX Mpolleccax. YpaBHEHUE TEIIOBOTO
Oaytanca:

2.10 Hcnapenne n xoHaeHcamus. V3MeHeHUEe BHYTPEHHEH YHEPIUH B IPOIECCe
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WClapeHuss W KoHAeHcaruu. KuneHne >KHIKOCTH. YJenbHas TerioTa
napooOpazoBanus: L = Q/m

2.11

Bnaxxnocts Bo3nyxa

2.12

[InaBnenue wu kKpucraumsanus. V3MeHEeHHWE BHYTPEHHEW JHEpPIUU IIPU
IJIaBJICHUU U KPUCTAJUIM3aLUH. Y IeJIbHAs TEILIOTA ILIABJICHHUS:

m

2.13

BHyTpeHHssT SHEprus CropaHus TOILIMBA. YJEJbHas TEIJIOTa CropaHus
toruBa: g = Q/m

2.14

IIpunnuns! padots! TennoBelix asurareneii. KI1J1 rennosoro asurarens

2.15

Ilpakmuueckue pabomuwl

M3mepenue  yaenpbHOW — TEIUIOEMKOCTH — METaUIMYECKOTO  IHJIMHJPA;
KOJINYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW KOMHATHOM TeMIIepaTyphl
(UKCUPOBAaHHOM Macchbl, B KOTOPYIO ONYIIEH HArpeThli MUIHHID;
KOJINYECTBA TEIJIOTHI, OTAAHHOTO HAarpeThIM LHJIMHIPOM, MOCIE OMYCKaHUS
€ro B BOJly KOMHATHOW TeMIIepaTypbl; OTHOCUTENIbHOIN BJIaXXHOCTH BO3IYXa;
VOENbHOM  TEMJIOTHl  IJIaBlieHHs Jibaa. MccinepoBaHue  M3MEHEHUS
TEMIIepaTypbl BOJBI MPU PATMUYHBIX YCIOBUSX; SBJICHHUS TEIJIOOOMEHA MpPHU
CMEIMBAHUHU XOJIOAHOW U ropsiuedl BOJbI; MpoIecca UCIapeHus

2.16

Qusuueckue s61eHUs 6  Npupode: TIOBEPXHOCTHOE HATSDKEHHE W
KallWUISIpHBIE SBIEHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE, H3IydeHUE
ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pOCHI,
TyMaHa, WHEs, CHeTa

2.17

Texnuueckue  ycmpoiicmea:  KalWJUIAPbl, TPUMEPHl  HCIOJIB30BAHUS
KPUCTAJJIOB, JKUJKOCTHBIM TEPMOMETp, AAaTYUK TEMIEpaTypbl, TEPMOC,
cucTeMa OTOIUIEHHsS JIOMOB, TMIPOMETpBI, NCUXPOMETp, MmapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CTOPAHUS

OJIEKTPOMAI'HUTHBLIE ABJIEHUA

3.1

SHCKTpI/ISaI_II/IH TCII. I[Ba BUJIad OJICKTPUYCCKHUX 3aps10B

3.2

BzanmopelictBue 3apshkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs MIEKTPHUESCKOrO 3apsiaa

3.4

Onekrpuueckoe noje. Hanpsok€HHOCTh 3iekTpruueckoro mnois. IlpuHuun
CYMEPIIO3UIINH IEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu snexrpuyeckux 3apsinoB. JleHCTBUE SJIEKTPUYECKOTO MOJS HaA
JeKTprUeckue 3apsaanl. [[pOBOTHUKY U TUAIEKTPUKU

3.6

[TocTosiHHBIN SnekTpuveckuil TOK. JlecTBUs anekrpuueckoro Toka. Cuma

TOKa. HanmeeHHe.
I=qft,U=A/q

3.7

:‘)J'ICKI‘pI/I‘leCKOG COIIPOTHUBJICHUCE. Yz[eanoe OJICKTPUYECKOE COIIPOTHUBIICHUEC!
R = pl/S
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3akon OMa jj1st yuacTka snekrpudeckoi memnu: | = U/R

3.8

[TocnenoBaTenbHOE COETMHEHNE TPOBOJHUKOB:
I, =I,. U=U,+U,. R=R, +R,
3.9 [NapannensHoe coeaHEHUE TPOBOIHUKOB PABHOTO COIIPOTUBIICHHUSL:
U=UyI=+I:R=".

CMeranHbIe COeTMHEHU s TPOBOAHUKOB

310 Pabota u moumocTs 3nekrpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoynsa — Jlenua:

3.11 O=I"-R-t

312 OnpIT BpSTez[a. MarnuTHoe mojie IpsIMOr0 MPOBOAHUKA C TOKOM. JIMHUU
MarHUTHOW WHIYKIIHH
MarauTHOe T1OJIe TOCTOSHHOTO MarHuTa. B3aummojelcTBHE MOCTOSHHBIX

3.13 MAarHUTOB

3.14 JleficTBue MarHuTHOrO 110J1s1 HA IPOBOJHUK C TOKOM

3.15 Omnsitel apanes. SAABnenue snexkrpoMarauTHON nHAYKIUU. [IpaBuio Jlenna
IIpakmuuyeckue pabomuwl
W3mepeHne  3IEKTpUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA; MOLHOCTH
3JIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B IMPOBOIAHHUKE
(pesucTopbl, Jnammouyka), OT HAaNpPsHKEHHS HAa KOHIAX IPOBOJHHKA,

3.16 3aBHCHUMOCTH COINPOTUBIICHUS OT JUIMHBI TPOBOJHUKA, IUJIOMAIN €ro
MOMNEPEYHOTO CEYECHUS U YIETbHOTO COMPOTHBICHUS.
[IpoBepka  mpaBuma A DJIGKTPUYECKOTO  HANPSDKEHUS — TPH
MOCTICIOBATEIbHOM  COCIMHEHWH MPOBOAHHWKOB; TIpPaBHJIA JUISl  CHJIBI
9JEKTPUYECKOTO TOKAa TMpU MapajjieIbHOM COEAUHEHUU MPOBOJIHUKOB
(pe3ucCTOpHBI U JIAMITIOYKA)
Qusuueckue ssileHUs 8 npupode: SICKTPUUYECKUE SBJICHHUS B aTMmocdepe,

3.17 JJIEKTPUYECTBO JKUBBIX OpPraHW3MOB, MarHWTHOE IMoine 3eMiH, Jpeid
MOJIFOCOB, POJIb MAarHUTHOT'O TOJISL TSl )KM3HU Ha 3emiie, OJISIPHOE CUSHUE
Texnuueckue ycmpoucmea: dIEKTPOCKOI, aMIIEpPMETpP, BOJBTMETP, PEOCTar,
CUETYMK DJIEKTPUYECKOM DHEPrUH, OSJIEKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelbHbIe AJEKTPOIIpUOOpPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAHUTENH, DJIEKTPOMArHUT, JJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA,
TeHepaTop MOCTOSIHHOTO TOKa

3.19 DJieKTpoMarHuTHbIC BOJIHBL. [1Ikana 3eKkrpoMarHuTHRIX BOJTH

3.20 JlyaeBast Mmojienb cBeTa. [IpssMosIMHEITHOE pacipOCTpaHECHHE CBETa

3.21 3akoH oTpakeHHUs cBera. [lmockoe 3epkano

3.22 [Ipenomnenue ceera. 3aKOH NPEIOMIIEHHS CBETA

3.23 Jucnepcus ceera
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JIun3za. Xon nydeid B muH3e. DOKYCHOE paccTOsSIHUE JIMH3bI. OnTHYECKas cujia

3.24
mun3el: D = 1/F
3.25 ['ma3 kak ontuyeckas cucreMa. OnTH4eckre npruodopsl
IIpakmuyeckue pabomuwl
N3mepenne onTuueckol CHIIbI coOMparoIiei JUH3bI; (POKYCHOTO pacCTOSHUS
cobuparomeld JTUH3bI (IO CBOMCTBY paBEHCTBA pPa3MEpPOB IpeaAMeTa H
N300paKeHM s, KOT/Ia IPEIMET PACIIOIOKEH B IBOWHOM (HOKyCe), ITOKa3aTelst
3.26 IIPEJIOMIIEH U] CTEKIIA.
HccnenoBanme cBOWCTBAa HW300pa)XeHUs, IMONTYYCHHOTO C  TIOMOIIBIO
coOuparomiei JTMH3bI; U3MEHEHHS (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIjla MPEIOMIICHUsI CBETOBOTO JIyda OT yIiia MaJCHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»
327 Qusuueckue aenenus 6 npupoode: 3arMmeHus ConHia u JlyHbl, 11BeTa Teu,
' OTNITUYECKHUE SIBJICHNS B aTMOc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)
328 Texnuueckue ycmpoucmea: OYKWA, TEPUCKOIN, (QoToammapar, ONTHYECKHE
CBETOBOJIbI

4 KBAHTOBBIE ABJIEHUA

41 PagnoakruBHoCTh. Anbda-, Oera-, ramma-usnyueHus. Peakuuu anbda-u
Oera-pacmaaa

4.2 Omneitel Pesepdopaa mo paccesauto anbga-gactuil. [lmanerapHas Mojaenb

' aToma

4.3 CocraB aromMHOTrO sizpa. M3oTomnsr

4.4 [lepuon monypacnana aTOMHBIX SIIEp

4.5 S nepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsSA0BOT0 U MaCCOBOTO YHCEI
Qusuueckue s6leHUss 6 nNpupode. €CTECTBEHHBIH pPaJIMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE IIy9H, PaAMOAKTUBHOE H3IydCHHE MPHUPOIAHBIX MHUHEPAJIOB,
NIeiCTBHE PaIMOAKTUBHBIX H3ITYICHUI Ha OPTaHU3M UYeIIOBEKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKOI, HWHIMBUIYAJbHBIA JO3UMETP,

kamepa Bunbcona, smepHast SHEpreTrka
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