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COJEPKAHUE

7 KJ1acc

Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
®dusuka — Hayka o npupoje. SBieHus npupoasl. PU3NUECKUE SBICHUS: MEXAHUYECKUE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnveckue Benu4MHBL. M3mepenue Qusndeckux BenwunH. Pusmueckue mpubopsl. [lorpenrHocts
n3MepeHuil. MexxayHapoaHast CucTeMa euHULL.
Kak ¢usuka u 1apyrue ecTecTBEHHbIE HAyKHM HU3y4yaloT Npupoay. EcTecTBeHHO-Hay4HBI MeTO.
MO3HAHUSA: HAOJIOJICHHE, TTOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIBMIKCHUE THIIOTE3, HKCHEPUMEHT II0
MIPOBEPKE TUIIOTE3, 00BsICHEHNE HAOMI0aeMOro siBiIeHus. Onucanne Gu3nyecKux sSBICHHUIA C TOMOIIBIO
MOJICIIEH.
Jemoncmpayuu
1. MexaHudeckue, TEIIOBbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. ®uznyeckue NpuOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.
Jlabopamopnuvie pabomol u onvimot’
Onpenenenne 1EHbI AJICHUS KAl U3MEPUTEIBHOTO pHoopa.
N3mepenue paccTossHUMN.
W3mepenune 00bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenue pa3sMepoB MalbIX TEIN.
N3mepenue temnepaTypsl IPHU MOMOIIY KUJIKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.
[IpoBenenue uccieqoBaHMs MO MPOBEPKE TMIOTE3bl: JAJIBHOCTh MOJETA IIAPHUKA, ITYLIEHHOIO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.
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Pa3nes 2. IleppoHavaJbHbIe CBEAeHHS O CTPOCHHUH BellecTBA
CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE
BEILECTBA.
JIBrxkenue vactuil BemecTBa. CBs3b CKOPOCTH JABMKEHHUS YACTHUIl C TemmepaTypoil. bpoyHoBckoe
nskenue, 1uddysus. BzaumoseiicTBrue yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAaHUE.
ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTAUIMYECKHUX) TEJl.
B3anMoCBs3p MeXAy CBONCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHHUAX M HMX aTOMHO-

1 3nech U najnee MPUBOANTCS PACIIMPEHHBIN ITepedeHb J1a00paTOPHBIX PabOT U OMBITOB, M3 KOTOPOTO YUHUTENb JeNacT
BBIOOD MO CBOEMY YCMOTPEHHIO U ¢ YIETOM CITMCKA IKCIIEPUMEHTAIIBHBIX 3aJaHni, peuiaraeMpix B pamkax OI'D mo
¢dusnke



MOJICKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI.
Jemoncmpayuu
1. HaGmoneHrne 6poyHOBCKOTO IBUKCHHUS.
2. Habmonenue nuddysun.
3. HaGmonenue siBieHn#, 0OBACHIIOMNXCS MPUTSKEHUEM HITH OTTAJIKMBAHHEM YaCTHI] BELECTBA.
Jlabopamopuvie pabomot u onvimul
1. Omenka nuaMerpa aToMa METOIO0M PSIOB (C UCTONBb30BaHuEeM GoTorpaduit).
2. OmbIThI 10 HAOJIOJECHUIO TEIIOBOT'O PACIIMPEHHUS T'a30B.
3. OnbITHI 110 0OHAPY)KEHUIO ACHCTBHSI CUIJI MOJICKYJISIPHOTO MPUTSKCHHUS.

Pasnen 3. /IBu:keHne U B3auMoIeiicTBHE TeJl
Mexannueckoe 1BUkeHue. PaBHOMepHOE U HepaBHOMEpHOE BHKeHue. CkopocTs. CpenHss cKopocTh
IIPY HEPAaBHOMEPHOM JBMKEHUH. Pacy€T myTH U BpeMEHU IBUKEHUS.
SIBnenne wuHepuuM. 3aKOH HHepuUMH. B3aummonelicTBue Ten Kak NpPUYMHA M3MEHEHHS CKOPOCTH
IOBWOKEHMsT Tesl. Macca kak Mmepa uHepTHocTH Tena. [InmoTtHocTs BemiecTBa. CBsS3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIECTBA.
Cuna kak xapakTepucTuka B3auMoaencTsus Ten. Cuna ynpyrocty u 3akoH I'yka. M3mepenue cuisl ¢
IIOMOUIbI0 AUHAMOMETpA. SIBIEHUE TATOTEHUs U cuila TskecTH. Cuila TSDKECTH Ha IPYrMX IUIaHETax.
Bec tena. HeBecomocTs. CroxkeHue cuil, HalpaBJIeHHBIX 110 OAHOU MpsiMoil. PaBHOAECTBYIOMIAs CHIIL.
Cuna tpenus. TpeHue CKOIbXEHNS U TPEHUE NIOKOs. TpeHne B IpUpoIe U TEXHUKE.
Jemoncmpayuu
HabmioneHne MexaHMYeCKOro ABMKEHUS Tela.
N3mepenune cKkopocTH IPSMOJIMHEUHOTO IBUKECHMUSL.
Habmtonenue siBleHUs! HHEPLIUU.
Habmionenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.
CpaBHeHuE Macc 110 B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.
Jlaﬁopamopnbw padomul u onvimol
1. OmnpeneneHue CKOPOCTM  PAaBHOMEPHOTO  JBWKEHHUS  (IIapuKa B KUAKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIIS U T. 1.).
2. Ompenenenue cpeHeil CKOPOCTH CKOJIbKEHUSI OPYCKa MK IIapHuKa 10 HAaKJIOHHOW TIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPIOTO TeENA.
4. OmbITbl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh pACTsDKEHHS (JegopManuu) TMPYXKHHBI  OT
MIPUJIOKEHHOHN CHUIIBL.
5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHMSI CKOJBXEHMSI OT CHJIbl JABJICHUS U
XapakTepa CONPUKACAIOLINXCS [IOBEPXHOCTEM.
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Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B
Jasnenne. CriocoObl yMEHBIIICHUSI M yBETUUEHUS JaBieHus. /laBienue ra3a. 3aBUCUMOCTh JIaBJICHUS
raza ot o0béma, Temnepatypsl. [lepenada naBieHust TBEPABIMH TEIAMU, )KUAKOCTIMH U razaMu. 3aKOH
[Tackansa. IIHeBMaTWdeckue MalMHBL.  3aBUCHUMOCTb  JaBJIEHUS JKUJKOCTH OT  TJIyOWHBI
I'uapocratuueckuit mapanokc. CooOmmatomnrecs cocynbl. I napaBinyeckiue MeXaHu3Mbl.
ATtmocdepa 3emiu u atMocdepHoe naBieHue. [I[puuuHbl CynecTBOBaHHS BO3yITHONW 000I0YKH 3eMJTH.
OmnbiT Toppuuerun. U3mepenne atMocepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 111 n3MepeHust aTMoc(epHOro AaBICHHUS.
JleiicTBHE AKUAKOCTHU M ra3za Ha OTpyKEHHOE B HUX TeNO. BrITankuparomas (apxumeoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. BosgyxomnnaBanue.

Jemoncmpayuu
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIEPATYPHI.
Ilepenaya naBaeHMs )KUIKOCTHIO U Fa30M.
CooOrarommmecs COCy/Ibl.
I'mppaBnnueckuii mpecc.
[IposiBieHue neicTBrUs aTMOC(HEPHOTO JaBICHUS.
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6. 3aBHCHMOCTb BBITAJKUBAIOMIEH CHIBI OT 00BEMa MOrpYyXEHHOW YacTH Tela M IUIOTHOCTH
KUIKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEN CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

8. VYcnoBue muaBaHus TEN: IUIAaBAaHUE WIM IOTPY’KEHUE TEJl B 3aBUCUMOCTU OT COOTHOIICHHUS
IJIOTHOCTEH Tela U JKUJKOCTH.

Jlabopamopuvie pabomot u onvimul

1. HccnenoBaHue 3aBUCUMOCTH Beca Tesa B BOJE OT 00bEMa MOrpyKEHHON B )KUIAKOCT YACTH TeJa.

2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B HKHUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BHITAJIKMBAIOILIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT MACChI
Tena.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.

5. KoHctpynpoBaHnue  apeoMeTpa WM  KOHCTPYMpPOBAHHME  JIOJKHM U ONpeAelieHue e
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEPrus
Mexanunueckast pabota. MOITHOCTb.
[IpocTbie MeXaHU3MBL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCThb. llpaBmio paBHOBecHs pbluara.
[IpumeHeHue npaBuia paBHOBECHs pblyara K OJ0Ky. «30i10Toe mpaBuio» mMexaHuku. Kosgpdunuent
nosnezHoro aevictBus (KII/I) mpocteix MmexanuszmoB. [IpocTbie MexaHNU3MBI B OBITY U TEXHHKE.
Mexannueckass sHeprusa. Kunernueckas u noreHuuanbHas 3Heprus. llpeBpamienue ogHoro Buaa
MEXaHUUYECKOHN 3HEPIUHU B APYroil. 3aKOH COXpaHEHUs JHEPTUH B MEXAHHUKE.

Jemoncmpayuu

1. IlpumMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimul

1. Ompenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM IBM)KEHUH Teja 10 TOPU3OHTAIBHOMN

MIOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECHUS pblyara.
N3mepenue KII/l HakJIIOHHOMN TJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXAaHUUYECKON SHEPIUN.
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Pasnen 6. TenuioBble siB1eHHSA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTpOEHUs BelecTBa. Macca u pa3mepsl
aTOMOB U MOJIEKYJ. OTBITHI, TOATBEPAKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro COCTOSIHUN BemlecTBa. Kpucrammueckue u amopgpHbIe
tena. OOBsICHEHHE CBOMCTB ra3o0B, KHJIKOCTEH M TBEPIBIX TEJ Ha OCHOBE IMOJIOKEHHUH MOJIEKYISPHO-
KMHETH4YeCcKoM Teopun. CMauMBaHNE U KallWJUIApHBIE sIBJIEHUS. TeIoBOe paclIMpeHue U CKaTue.
Temnepatypa. CBsi3b TEMIIEPATypbl CO CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHULL.

Buytpennss sneprus. CriocoObl U3MEHEHHsT BHYTPEHHEH SHEpruu: Teruionepenadya U COBEpLICHHE
paboTbl. Buasl Temonepenaun: TemIONpPOBOIHOCTh, KOHBEKIUS, U3TyYCHHE.

KonwuecTBo TernoTel. YenbHas TEMIOEMKOCTHh BelecTBa. TermmooOMEeH W TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIUIOBOTO OanaHca.

[InaBneHue © OTBEpACBAaHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanne u koHaeHcanus. Mcmapenne. Kumenwe. YaenpHas TersioTa HmapooOpa3oBaHMS.
3aBHCHMOCTB TEMIIEPATYPhl KUIIEHHSI OT aTMOC(HEPHOTro naBieHus. BraxxHoCTh BO3ayXa.

OHeprus TomuBa. Y iejbHasl TEMJI0Ta CTOPAHUS.

[Tpunnuns! pabotsel TermmoBbix aBurarteneil. KIIJ[ TemnmoBoro nsurarens. TemsoBble IBUTATENH U
3allATA OKPYIKAIOLICH CPEbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.



Jemoncmpayuu

Habmtonenne OpOyHOBCKOTO JBHKEHHUSL.

Habmonenue nuddyszun.

HaGmoienue sSBIeHM CMAaYBaHUS W KAMUTSIPHBIX SBICHUI.

HabmtoneHue TerioBoro pacumpeHust Tel.

W3meHeHne naBieHus ra3a Ipyu U3MEHEHUU 00bEMa U HarpEBaHUU WIN OXJIAKICHUH.

[IpaBuna uzmMepeHust TeMIepaTypshl.

Bunel reruionepenaun.

OxJax7eHre Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CUIIAMH.

10. CpaBHEHME TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabmroneHne KUneHws..

12. HaGumroieHre MOCTOSIHCTBA TEMIIEPATYPhl TIPY TUIABJICHUH.

13. Mopenu TenaoBbIX ABUTATENCH.

Jlabopamopuvie pabomot u onvimul

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHUSI.

OMBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OmnbITH IO HAOTIONEHHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, KUIKOCTEH U TBEPBIX TEIN.

Omnpenenenue AaBIeHNUS BO3AyXa B OAJUIOHE IINPHIIA.

OmnbITH, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa M HarpeBaHUs WIN

OXJIKJCHUS.

[TpoBepka runoTe3bl IMHEHHOM 3aBUCIMOCTH JUTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPHUUECKOM

TpyOKe OT TeMIeparTyphbl.

7. HabmoneHue M3MeHEHHsT BHYTPEHHEH SHEPruM Tela B pe3yibTaTe TEIUIonepeaadd U paboThI
BHEIIHUX CUII.

8. MHccrnenoBanue sBIEHHS TEINIOOOMEHA MPU CMEIIMBAHUHU XOJIOTHON M rOpsiYedl BOIBI.

9. Ompenenenue KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM NpH TEII0O0OMEHE C HarpeThiM
METAJNINYECKUM LIMJIUHAPOM.

10. Onpenenenuie yaenbHOU TEIIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporuecca UCTIapeHusl.

12. Onpenenenrie OTHOCUTENBHON BJIAXKHOCTH BO3/yXa.

13. Onpenenenrie yaenbHOM TEIIOTHI MJIABICHUS JIbJA.

WOk WD —
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Pa3nes 7. DiekTpu4ecKue M MATHUTHBIE SIBJICHHSA
Onextpuszanus Ten. [IBa poja aJIEeKTpUYECKUX 3apsnoB. B3aummozeilcTBue 3apspKEHHBIX Tel. 3aKOH
KynoHa (3aBUCMMOCTD CHJIBI B3aUMOJEHUCTBUS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsiI0B U PACCTOSHHUSA
MEXIy TeJaMu).
Onextpuueckoe nose. Hampskx€HHOCTh  3nexTpuueckoro nosd. llpuHnun — cynepnos3unuun
ANEKTPUUECKUX MOJieH (Ha KaYECTBEHHOM YPOBHE).
Hocurenu »snexkTpuueckux 3apsiioB. OJIEMEHTapHbIA JieKTpuueckuil 3apsan. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsia.
DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. ICTOUHMKYN TOCTOSSHHOTO TOKA.
JIeHcTBUSL 3IEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHWMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK
B KHUJKOCTSX U rasax.
Onexrpuueckas uenb. Cuna Toka. OleKTpuueckoe HanpspbkeHue. CONpOTHUBIEHUE INPOBOJHUKA.
VYaenpHOe compoTHBIEHHE BemiecTBa. 3akoH Oma nnsg ywactka wnenu. llocnenoBaTtenbHoe
[apajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.
Pabota W MOIIHOCTH DJEKTPUYECKOro Toka. 3akoH JDxoyms—IJleHna. DekTpuueckue Lend u
NOTPEeOUTENH IEKTPUIECKOH sHeprun B ObITY. KOopoTkoe 3aMbIkaHMe.
ITocTostHHBIE MarHUTHL. B3auMOAECICTBUE TOCTOSIHHBIX MAarHUTOB. MaruuTHoe mnojie. MarHuTHoe mnoje
3eMJIn U ero 3HaueHue i )KU3HU Ha 3emuie. OnbIT Operena. MarHuTHOE 1oJIe 3JIEKTPUYECKOT0 TOKa.
IIpuMeHeHNE 37EKTPOMAarHUTOB B TEXHUKE. /[eHICTBME MAarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM.
OneKTpoABUraTeab IOCTOSHHOIO TOKa. lcnonp3oBaHue d3ieKTpoABUTATENE B TEXHUYECKHX



YCTPOMCTBAX U Ha TPAHCIIOPTE.

OneiTel @apaness. fIBieHue 37a€KTpOMarHUTHON uHAyKUMM. IIpaBuno JleHna. DnekrporeHeparop.

CriocoObl MosTydeHHs 3JIEKTPUUECKON 3HEpruu. DIEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX MCTOYHHUKAX

SHEPIHUH.

Jemoncmpayuu

DnekTpu3alus Tel.

JIBa posia NEeKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX Tell.

Y CTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

OnexTpocTaTuuecKast HHIYKIMSL.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

IIpoBOIHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO IOJIS.

HcToyHnKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

10. DnekTpuuecKuil TOK B )KUJIKOCTH.

11.T"a30BbIi1 pazpsia.

12. U3mepeHue Cuiibl TOKa aMIepPMETPOM.

13. I3Mepenue 31eKTpUYECKOT0 HANIPSKEHHS BOJIbTMETPOM.

14. PeoctaTr 1 MarasuH CONPOTHUBIICHUM.

15. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTH Pa3JIEIeHUs [T0JIFOCOB MAarHUTA.

17. MoaenupoBaHre MarHUTHBIX 10JIEN IOCTOSTHHBIX MArHUTOB.

18. OnbIT Dpcrena.

19. MaruuTHOE 110J1€ TOKa. DJIEKTPOMAarHur.

20. JlelicTBE€ MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21. OnexTpoaBUrareab MOCTOSTHHOTO TOKA.

22. WccnenoBaHue ABJIECHUS 3JIEKTPOMATHUTHONW MHAYKIIHH.

23. OnsbiTel Dapasnes.

24. 3aBUCUMOCTb HaNpaBICHUs MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUS.

25. DnexTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopmuvie pabomot u onvimul

OnbITH 0 HAOTIOAEHUIO STCKTPU3ALIUH TEJI MHAYKIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUSA JIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThI AMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIbI TOKA.

W3mepenue u perynupoBaHUe HAIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA

U HaNpsKEHUsS Ha PE3UCTOpE.

7. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUUYECKOTO COIIPOTUBIIEHUS IPOBOJAHUKA OT €T0
JUIMHBI, IIJIOLAAN [TONIEPEYHOr0 CEYEHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHMS HANpsOHKEHUM NpU IOCIEJOBATEIbHOM COEAUHEHUH [IBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JIs CUJIbl TOKA IPU NapajuIEIbHOM COEIMHEHUHU PE3UCTOPOB.

10. Omnpenienenue paboThI 3JIEKTPUUIECKOTO TOKA, UAYIIETO Yepe3 pe3nucTop.

11. Onpenenenre MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, MYILETO YEPE3 JaMIIOUKY, OT HANPSKEHMS Ha HEH.

13. Onpenenenne KI1/] narpeBarens.

14. UccrnenoBanre MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSHHBIX MAarHUTOB.

15. I3y4eHne MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MPH UX O0BEINHEHUH U Pa3/IeTICHHH.

16. UccnenoBanue AeiCTBUS 2JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aMMOZEHCTBHSI KaTyIIKH ¢ TOKOM U MarHuTa
OT CWJIbI TOKA U HAaIIPaBJICHUS TOKA B KaTyLIKE.
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18. I3yueHne neficTBUsI MarHUTHOTO NOJIs1 HA IIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u uzydeHue paboTbl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJ[ anexkTpoaBUraTenbHON yCTaHOBKH.

21.OnpITHl IO MCCIEAOBAHUIO SIBJIEHUS JIEKTPOMArHUTHOW MHIYKIUU: UCCIEI0BAaHUE M3MEHEHUN
3HAYEHUS U HallpaBJICHUs NHAYKIIMOHHOTO TOKA.

9 kjaacc

Pasnen 8. Mexannueckue siBJIeHHS
Mexanuyeckoe JBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro  JIBWXKEHMA. PaBHOMEpHOe  NpsMOIMHENHHOE  JBMKeHHe. HepaBHOMepHOeE
IpsIMOJIMHENHOE ABM>KeHNe. CpellHsAs U MTHOBEHHAs! CKOPOCTh Tejla P HEPABHOMEPHOM JIBHKEHUU.
Yckopenue. PaBHoyckopeHHOE TpsiMoNnHeliHOe BkeHHe. CBoOoaHOE maneHue. OnbiTol [ ammes.
PaBHOMepHOE nBHXKEeHHE TO OKpykHocTH. [lepuox m dyactora oOpamenus. JluHelHas u yrioBas
CKOpOCTH. LleHTpoCTpeMUTEIBHOE YCKOPEHHUE.
IIepsebiit 3axk0oH Herorona. Bropoii 3akoH HerotoHa. Tperunii 3akoH Herotona. [IpuHnun cynepno3sunuu
CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHUS CKOJIbKEHMSI, CUJIa TPEHUS MOKOsI, ApyTrue
BU/IbI TPEHMSL.
Cuna TsKecTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO MajieHus. J[BuKeHne rianeT
Bokpyr Counnua. IlepBas kocMuyeckast ckopocTb. HeBecoMocTh U nieperpys3ku.
PaBHOBecne MartepuanbHOW TOYKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecwme TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. LIeHTp TskecTH.
Nmnynee Tena. M3menenue umiynbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs uMIyJbca. PeakTuBHOE
JBUKCHHUE.
Mexannueckasi pabota ¥ MOUIHOCTb. PaboTa cui TshKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu u
pabotbl. IloreHnuanbHass sHeprus Tena, MOTHATOrO HAJ IMOBEPXHOCTHbIO 3eMiH. [lorTeHnmanmbHas
SHEprus cxaTol mpykuHbl. KuHermueckas sHeprus. TeopemMa O KHMHETMUYECKOM HSHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIHUN.
Jemoncmpayuu
1. HaGmoneHne MeXaHM4eCKOro JBM)KEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHeHuE NyTE€HN U TPAGKTOPUN ABM)KEHHS OJHOTO U TOTO K€ T€Ia OTHOCUTENIBHO Pa3HBIX TeEl
OTCU€Ta.
3. H3MepeHue CKOPOCTH M YCKOPEHHUS IPSIMOJIMHENHOTO ABUKEHHUS.
4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.
5. HaGnropenue NBUKEHHS Tea MO OKPYKHOCTH.
6. HaOmroneHrne MexaHWYECKUX SIBICHHIA, MPOUCXOIANINX B cUCTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBXKCHUH OTHOCUTEIIbHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHS TE€NIa OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.
8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUY TEJl.
9. H3MmeHeHue Beca Teja IpU YCKOPEHHOM JIBHKEHUU.
10. Ilepenava nmiysibca npyu B3aMMOJEHCTBUM TEI.
11. IIpeobpazoBaHus SHEPTUN TPU B3aUMOICHCTBUU TEN.
12. CoxpaHeHue UMITyJIbCca IIPU HEYIIPYTOM B3aUMOAECUCTBUH.
13. CoxpaHeHue UMITyJIbca IpU aOCOTIOTHO YIIPYTOM B3aMMOACHCTBUH.
14. HabmioieHne peakTUBHOTO JIBHKEHUSI.
15. CoxpaHneHre MeXaHUYECKOM SYHEPIUU IPU CBOOOTHOM MaICHHH.
16. CoxpaHeHre MEXaHUUECKON S3HEPTUH IIPH IBUKEHUH TeJa MO IEHCTBUEM NPY>KUHBI.
Jlabopamopuvie pabomot u onvimul
1. KoHcTpynpoBaHHe TpakTa [jsl pa3rOHa U AAJbHEHIIEr0 paBHOMEPHOTO JBMXKEHMSI IIApUKa WU
TEJIEKKU.



2. Ompenenenue cpeaHe CKOPOCTH CKOJIbXEHHUS OpyCKa MM JBMKEHUS IIapHKa M0 HAKIOHHOH

IIJIOCKOCTH.

Onpenenenne yCKOpeHus Tela Ipy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

4. WccaenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOH
CKOPOCTH.

5. TlpoBepka THIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBUKEHHUU 0€3 HayalbHOW CKOPOCTH IyTH

OTHOCSTCS KaK Psii HEYETHBIX YHCEJl, TO COOTBETCTBYIOINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHHS.

Omnpenenenue ko3 punmeHTa TpeHus! CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHWIIBI TPEHHS NMPH PAaBHOMEPHOM JIBMKEHHUU Tella MO TOPU30HTAIBHOU

MIOBEPXHOCTH.

10. Onpenienenue paboThI CHIIBI yIPYTOCTH MIPU MOABEME IPy3a ¢ UCTIOIb30BAHUEM HETIOABMIKHOTO U
IMOABUKHOTO OJIOKOB.

11. 3ydeHne 3akO0Ha COXpaHEHUs DHEPTHUH.
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Pa3nes 9. Mexannueckue KoJ1e0aHHUsI M BOJHBI
KonebarensHoe neuxenne. OCHOBHBIC XapaKTEPUCTUKHM KoJeOaHMIA: MEpHoj, 4acToTa, aMILTUTYAA.
MaremaTHuecKuil 1 IpY>KUHHBIA MasTHUKU. [IpeBpalieHne 3Hepruu npu KoedaTeaIbHOM JIBUKECHUU.
3aryxatomnue Konebanus. BeinykaeHnslie konebanus. Pesonanc.
Mexanuyeckue BosiHbl. CBoMcTBa MexaHWYeCKUX BOJH. [IpomonbHbIe U monepeuHbie BOJHBL. J[nHa
BOJIHBI U CKOPOCTb €€ pacrnpocTpaHeHusl. MeXaHU4YEeCKHE BOJIHBI B TBEPIOM TENE, CEUCMUYECKHUE BOJIHBI.
3Byk. 'poMKOCTb 3ByKa U BbIcOoTa TOHa. OTpaxkeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu
Habmionenue xoneGaHuii Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienre BBIHYKICHHBIX KOJIeOaHUH 1 pe30HaHca.
PacripocTpanenne npoAoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
HabmtoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AxycTHueckuii pe3oHaHC.
Jlabopamopmuvie pabomot u onvimul
OmnpeneneHne 4acTOTHI U MIEPHOAA KoJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenue 4acTOTHI U MEpHOa KOIeOaHUH PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH IEPHOAA KOJIeOaHUH TOJBEIICHHOTO K HUTHU TPy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIOaHNUH MPY>KUHHOTO MAasATHUKA OT MACChI Tpy3a.
[TpoBepka HE3aBUCUMOCTH IEpHo/ia KojebaHuil rpy3a, MoABEUICHHOTO K HUTH, OT Macchl rpy3a.
OmnbITHL, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTb IIEpHo/ia KoJIeOaHU NPy>KUHHOT'O MasiTHUKA OT MacChl
rpy3a U )KECTKOCTHU IPYKUHBI.
7. W3MepeHne ycKOpeHUs: CBOOOTHOTO MaICHUS.

SRVIP RS

S e

Pa3nes 10. D1eKTpoMaraHuTHoOe 1o0Jie H 3JICKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMarHuTHOE ToJie. DJIeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA 3J€KTpPOMarHUTHBIX BosH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3H.
DnexkTpoMarauTHas npupoja ceera. CKkopocTs cBeTa. BoHOBEIE CBOICTBA CBETA.

Jemoncmpayuu

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomot u onvimul

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOUIILHOTO Tee(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS
JlyueBas mopens cBeta. Mcrounuku cBera. IlpsMonmHENiHOE pacnpOCTpaHEHUE CBETA. 3aTMEHMS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3akoH OTpaKEHUS CBETA.
IIpenomsienne cBera. 3akoH IpesnomiieHHs cBeTa. llomHOe BHYTpeHHee OTpakKeHHE CBETA.



Hcnonp30BaHNe NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon iydeit B muH3e. OnTHyeckas cuctema (oTtoanmnapaTa, MUKPOCKOIA U Telleckomna. a3 kak
OINTHYECKAs CUCTEMA. biIM30pyKoCTh U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OnbiTl HetoTona. CioxkeHne crekTpaibHbIX 1BETOB. Jlucnepcus
CBeTa.
Jemoncmpayuu
[IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonmyuyenne n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.
OnTHyeckuii CBETOBO.
Xon ydeit B cobuparoreit InH3e.
XoJ J1y4el B pacCEeUBAIOILEH JIUH3E.
[Tonmyuyenne n300paXKeHUIA C ITOMOUIBIO JTUH3.
[Tpunun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mogens rinasa.
11. PaznoxeHnue 6e10ro cBeTa B CIIEKTP.
12. TTonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopmuvie pabomot u onvimul
1. HccnenoBaHue 3aBUCUMOCTH YIUIa OTPaKEHMsI CBETOBOTO JIyda OT yrJja IaJeHusl.
2. HM3yyeHue XapaKTepUCTUK N300pa’keHUsI IPEeIMETa B TUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMJIEHUS] CBETOBOIO Jyda OT yIJIa IIaJCHUS HA TPaHUILIE
«BO31yX—CTEKIION.
[Tonmyuyenne n300paXKeHU C TOMOIIBIO COOMPAIOLIEH JTHH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMpAIOIIEH JINH3BI.
OMnBITH IO PA3NIOKEHHUIO OENIOro CBETa B CIIEKTP.
OMnBITH IO BOCIIPUATHUIO IIBETA MIPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.
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Pa3znea 12. KBaHTOBLIE IBJEHHS
OmnbiTel Pezepdopna u mnanerapHas Mozenb aroma. Mozens aroma bopa. Mcnyckanue u norsomienne
cBera aroMoM. KBaHThI. JInHEUaThie CIEKTPHI.
PagnoaktuBHOCTH. Anb(da-, 6eTa- 1 ramma-uzinydeHus. CTpoeHne aToMHOTo siipa. Hykionnas moaens
aTOMHOT0 siipa. M3otonsl. PagnoakTuBHble npeBpaiuenus. Ilepuoa nonypacnaga aTOMHBIX sA€p.
SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MACCOBOTO UYHUCEN. DHEPrUsl CBSI3U aTOMHBIX
anep. CBa3b Macchl M 3Hepruu. Peakuyu cunTtesa u genenus aaep. Mecrounnku sneprun CosiHLA U 3BE3 .
SAnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUHN Ha )KUBbIC OPTaHU3MBI.

Jemoncmpayuu
CrieKTphl U37Ty4€HUs U MOTJIOIIEHNUS.
CrieKTphl pa3IMyuHbIX I'a30B.
CrnexTp BomopoJa.
Habmionenue TpexoB B kamepe Buibcona.
Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.
Perucrpanus nzinydyeHus NpupoaHbIX MUHEPAJIOB U MPOJYKTOB.
Jlaﬁopamopnbw padomul u onvimol
1. HaGumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITy4CHUSI.
2. HccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUHU YACTULIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
3. H3mepenue paguoakTUBHOTO (oOHA.
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IloBTOpHTENBLHO-000011Ia10IIMIT MOLYJIb
[ToBTOpUTENEHO-0000IAIONINI  MOAYJIb TpEAHA3HAYeH JUIs CHCTEMaTh3auuu U 0000meHus
MPEIMETHOTO COJIEPXKaHHUS W OMBbITA JEATENBHOCTH, MPUOOPETEHHOrO NPU HM3YYEHMHM BCETO Kypca
¢u3uku, a TaKkKe A MOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (HU3HKE s
o0yyaromuxcs, BEIOpaBIIMX 3TOT yUEOHBIH MPeMeT.



IIpy m3yyeHun AAHHOIO MOXYJS PEATUIYIOTCS U CUCTEMATU3UPYIOTCS BHUABI JNEATEIBHOCTH, HA
OCHOBE KOTOPBIX O0ECIEUYMBACTCS NOCTHIKECHHE NPEAMETHBIX M METalpeAMETHBIX IIAaHUPYEMBIX
pe3yabTaToB 00y4YeHHs, (OPMHUPYETCs EeCTECTBEHHO-HAay4Hass TI'PAaMOTHOCTh: OCBOCHHME HAy4YHBIX
METOIOB UCCIIEJIOBAHUS SIBJICHUN MPUPOJIBI U TEXHUKHU, OBIIAICHUE YMEHUSIMH OOBACHATH (PU3NUECKUE
SBJICHUS, IIPUMEHsAs IIOJIydeHHBbIE 3HAHMs, peEIIaTh 3aJadd, B TOM YKCIIE KAa4eCTBEHHBIE H
JKCIIEPUMEHTAJILHBIE.

[IpyHIMIIHATBHO JEATEIbHOCTHBIM XapaKTep NaHHOIO pasfelia peanusyercs 3a CY€T TOro, 4ro
y4Jallyecs BBINOIHAIOT 3a1aHKsl, B KOTOPBIX UM IIPEJIaraeTCs:
" Ha OCHOBE MOJYYCHHBIX 3HAHUI pPAcHO3HaBaTh M HAyYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHOM KU3HU;

"  JCIMOJIb30BaTh HAYYHBIE METO/IbI HCCIIEIOBaHUS (PU3HMUECKUX SIBICHHM, B TOM YHCIIE IS TIPOBEPKU
TUIIOTE3 U IOJy4CHHs] TEOPETUYECKUX BBIBOJIOB;

* OOBSCHATH HAyyHbIE OCHOBBI HaWOOJee BAKHBIX IOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPaKTUIECKOr0 UCIIOIb30BaHUs PA3INYHBIX UCTOYHUKOB YHEPIUH HAa OCHOBE 3aKOHA
IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPTUU.

Kaxxnas U3 Tem JaHHOTO pasfena BKIIOYAaeT IKCIEPUMEHTATbHOE HCCIeNOBaHUE 0000IIAOIIETO
xapaktepa. Paznen 3aBepmiaeTcss MpOBEIECHUEM IMATHOCTUYECKOW M OIICHOYHOH paboThl 3a Kypc
OCHOBHO IIIKOJIBI

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe éocnumanue:

— TIPOSIBIIEHHE MHTEpeCca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hU3NYECKON HAYKH;

— IIEHHOCTHOE OTHOILICHHE K JOCTIKEHHUSIM POCCHMCKUX YUEHBIX-(H3UKOB.

I'pasicoanckoe u 0yxoéno-npascmeeHHoe 60CRUMAHUE:

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXXJEHHUU OOIIECTBEHHO 3HAYUMBIX M ATHYECKHX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHHUEM JTOCTHKECHUN (PU3UKY;

— OCO3HAaHHE BAJXHOCTU MOPAJIBHO-3TUYECKUX IIPUHLUIIOB B IEATEIBHOCTH YUEHOTO.

Acmemuueckoe 6ocnumanue:

— BOCIIPUATHE JCTETUYECKUX KadyecTB (pu3nueckod Hayku: €€ TapMOHHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

Hennocmu nayunozo nosnanus:

— OCO3HaHHWE IIEHHOCTH (PU3MUYECKON HAyKU KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTHUH, BAXKHEUILIEH COCTABIIAIONIEH KyIbTYpPBI;

— Ppa3BUTHE HAyYHOU JTI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ATEIbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUUOHANLHOZ0 0J1A20NOJIYUUA:

— OCO3HAaHHE ILIEHHOCTH 0e30MacHOro oOpasa JKU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTH NpPaBUJ 0€30MacHOr0 TMOBEACHUS Ha TPAHCIOPTE, HAa JOPOTax, C 3JIEKTPUUYECKUM H
TETIOBBIM 000PYAOBAaHHEM B JOMAIIHUX YCIOBUSX;

— c(pOpMHUPOBAHHOCTH HaBBIKA peIeKCHUH, IPU3HAHUE CBOETO MIPaBa Ha OMIMOKY M TAKOT'0 XKe MpaBa
y ApYTOro 4eloBeKa.

Tpyooeoe 6ocnumanue:

— AKTHUBHOE y4acTHE B PELICHUM NPAKTHUUYECKHX 3a1ay (B paMKax CEMbH, LIKOJIbI, TOPOAA, Kpast)
TEXHOJIOTUYECKON M COLMANBbHOM HANpaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE U (PU3UUECKUX
3HAHUI;

— MHTEpeC K NPAaKTUIECKOMY U3yUEHHIO NMPO(eccHii, CBA3aHHBIX C (PUZUKOM.

Jxonocuueckoe éocnumanue:

— OpHEHTalUs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUHN JUIA PEIIeHUs 3a1ad B 00JaCTH OKpYsKaromen
Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IIOCIEACTBUM ISl OKPY’KaOLIEH
Cpensl;



0CO3HAHME TTI00AILHOTO XapaKTepa KOJIOTHYECKHX MPoOIeM U IyTel UX peuIeHuUs.

Aoanmayusa o0yuarouie2oca K UsMeHAIOUWUMCA YCI06UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

noTpeOHOCTh BO B3aMMOJCHCTBHM IPH BBIMOJIHEHUU HMCCICIOBAHUN M NMPOEKTOB (PH3UUECKOM
HaNpPaBJICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM JIPYTHX;

TIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie (OPMYIUPOBATH WAEH, MOHSATHS,
THIIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUSX;

0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (QU3UKY;
TUTAHUPOBAHKUE CBOETO PA3BUTHUA B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHMIA;

CTpEMJICHUE aHAIN3UPOBATH U BBISBIIATH B3aUMOCBS3H MIPUPOIbI, OOIECTBA U IKOHOMHKH, B TOM
YHCIIe ¢ UCTIONb30BaHNEeM (DU3NYECKUX 3HAHMIA;

OLIEHKA CBOMX JICUCTBHM C y4€TOM BIIMSHUS HA OKPYXKAIOLIYIO CPEIY, BOBMOXKHBIX INI00ATbHBIX
MIOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI
YHuBepcajibHbIe IO3HABATEIbHbIE 1eiCTBUSA
Basoewie nozuueckue oenicmeus:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU O0BEKTOB (SIBIICHUI);

yCTaQHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIacCU(UKALMU, OCHOBAaHUS s OO0OOIIEHUS H
CpaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUYUS B pacCMaTpUBacMbIX (aKkTax, HaHHBIX H
HAOJIOACHUAX, OTHOCAILIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBIIATH NIPUYMHHO-CJICICTBEHHbBIE CBSI3U NPU M3YYEHUHM (PU3UUECKUX SIBICHUI M MPOLIECCOB;
JIeNaTh BBIBOJIBI C MCIIOJIB30BAHUEM JICYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTaTh
THIIOTE3bI O B3aUMOCBS3X (PU3NUECKUX BEJTUYMH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus: y4yeOHOW Qu3nueckoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOp Hanbojee MOIXOAALIEr0 ¢ Y4ETOM CaMOCTOSTENEHO
BBIJICJICHHBIX KPUTEPUEB).

bazoevie uccneooeamenvckue oeiicmeusn:

WCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIIbCKUI HHCTPYMEHT TIO3HAHHSI,

MPOBOANTHh [0 CAaMOCTOATEIHHO COCTABICHHOMY TIUIAaHY OIBIT, HECIOXHBIM (HHU3MUeCKHii
IKCIIEPUMEHT, HEOOIBINIOE HCCIeA0BaHNE (PU3UUECKOTO SIBICHHUS,

OIICHHBATh HA NPUMEHHMOCTh M JOCTOBEPHOCTh HH(OpPMAIMIO, TOIYYCHHYI0O B XOJE
WCCIICTIOBAHUS W DKCIIEPUMEHTA;

CaMOCTOSTENNLHO (OpMYyITHpPOBaThH OOOOIICHHUS W BBIBOJABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHUS, OIIBITA, UCCIIEOBAHU,

MIPOTHO3UPOBATH BOZMOXKHOE JJATbHEHIIIee pa3BUTHE (PU3MUECKHX MPOIIECCOB, a TAK)KE BBIBUTATH
MIPEIOJIOKEHHS 00 UX PA3BUTHU B HOBBIX YCIOBHSX M KOHTEKCTaX.

Paboma c ungpopmavueri:

MPUMEHSATH Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alpOChl MPH MOUCKE U 0TOOpe MH(pOpMaIiu
WIN JAHHBIX ¢ yU4ETOM MPEATIOKEHHON yueOHOH PpU3nuecKoil 3ajauu;

aHaM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO PA3JINYHBIX BHIIOB U
(dhopM mpecTaBICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaIbHYIO (OpMY TMpeICTaBICHUS HUHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJ1aui HECTIOXKHBIMU CXeMaMH, JuarpaMMaMu, HHOU rpadukoi u
WX KOMOWHAITUSMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE J1€iCTBHSA
Obwenue:

B X0Jle OOCYXXIeHHMS y4eOHOTro Marepuaia, pe3yJbTaToB JAOOpaTOPHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)XIaeMOH TeMbl U BBICKa3bIBaTh HMJIEH, HAllCIICHHBIC Ha
peleHne 3aJauu 1 Moiepkanue 01aroxKenaTeIbHOCTH OOIEHHS;

COIIOCTABJIATh CBOU CYXKIEHHS C CYXICHMSAMHU JPYTMX YYaCTHHKOB JMAioOra, OOHapyXHBaTb
pas3nuyme U CXOJCTBO NO3ULINH;



— BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

— MyOJUYHO TPEICTABIIATh PE3YJNbTAaThl BBINOJHEHHOTO (U3UYECKOr0 ONbITa (IKCHEPUMEHTA,
HCCIeA0BaHMs, MPOEKTA).

Coemecmuasn deamenvHoCmy (COMpYOHUYUECMBO):

— TIOHUMATh U UCIOJIH30BATh IPEUMYIIECTBA KOMAaHAHON 1 HHAUBUAYATIbHOU paOOThI IPU PELICHUN
KOHKpETHOW (hU3HUeCKOi MpoOIeMBI;

— TPUHUMATH LIEJTM COBMECTHOH AEATENbHOCTH, OPraHU30BBIBATH JIEHCTBUA MO €€ MOCTHXKEHUIO:
pacmpenensaTh poiH, OOCYXKIaTh MPOILECChl M Pe3ylbTaThl COBMECTHOH paboThl; 0000IIaTh
MHEHHS HECKOJIbKUX JIIOJICH;

— BBINOJHATH CBOIO YaCTh pabOTHI, JOCTUTasi KAUECTBEHHOT'O pe3yJIbTaTa Mo CBOEMY HalpaBJICHUIO
Y KOOPJIUHHUPYS CBOM JICHCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;

— OLEHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOIMIMH MHPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcaibHbIe peryJaaTHBHBIC 1eHCTBHSA

Camoopzanusayua:

— BBIABIATH MPOOJIEMBbl B JKM3HEHHBIX M Y4YEOHBIX CHUTyalMix, TPeOYyIOIUX I pEeLICHUs
(bu3nUecKuxX 3HAHUMH;

— OpPHUEHTHUPOBATHCS B PA3IUYHBIX MOJIXOJaX MPUHSATHUS PEIICHUN (MHAMBUAyaIbHOE, MPUHSATHE
pelIeHus B IpynIe, IPUHIATHE PELLIEHUH TPYIIOi);

— CaMOCTOSITENIFHO COCTABJIATh aJrOPUTM pelIeHus] GU3NUECKOM 3a1a4u WU TJIaHa UCCIIeT0BAHUS
C Yy4€éTOM HMEIOIIMXCS pECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATb
npeagaraeMble BApUAHThI PEIICHUM;

— TIPOBOAMTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camoxonmpons (peghrexcus):

— J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U MPEeJUIarath IiaH e€ N3MEHEHUS;

— OOBACHATH MPUUYUHBI JOCTHKEHUS (HETOCTH)KEHUS) PE3yJIbTaTOB JICATEIIbHOCTH, AaBaTh OIICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (PU3NYECKOTO
WCCIICZIOBAaHUSI WIIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, M3MEHUBIIUXCS CUTYyalUH,
YCTQHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBUE PE3YIbTATa IEJIU U YCIOBHSM.

Imoyuonanvrulii uHmMeN1eKM:

— CTaBUTh ce0sl HA MECTO JIPYroro 4esloBeKa B XOJE CHOpa WIM JUCKYCCHU Ha HAyYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro.

Ilpunamue ceoa u opyaux:

— TpU3HABaTh CBOE MPaBO Ha OIIMOKY MpHU pelieHNH GU3NYECKUX 33a]ad WU B YTBEPKICHUAX HA

Hay4HbI€ TEMBI U TAKOE K€ MPABO APYIoro.
MHNPEIMETHBIE PE3YJIBTATHI

[IpenmerHsie pe3ynbTaThl Mo yueOHOMy mnpeamery "dusuka" (Ha 6a30BOM YPOBHE) MOJDKHBI
obecreunBars:

1) nonumanue ponu (U3MKM B HAYYHOH KapTUHE MHpPA, CHOPMHPOBAHHOCTH 0a30BbIX
IIPEJICTAaBICHUM O 3aKOHOMEPHOH CBSI3M U IT03HABAEMOCTH SIBJIEHUH MTPUPOJBI, O POJIU IKCIIEPUMEHTA B
¢dusuke, 0 cCUCTEMOOOPA3YIOIIEH POIH (PU3UKH B PA3BUTUU €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH,
00 »BoJIONMH (U3UYECKUX 3HAHUNA M MX POJIM B IEIOCTHOW €CTECTBEHHOHAYyYHOW KapTHHE MHpa, O
BKJI/Ie POCCUHCKUX M 3apyOEKHBIX yUEHBIX-(DM3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IMPOIECCOB
OKpY’KaloIller0 MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH;

2) 3HaHUS O BUJAX MaTepuu (BEIIECTBO U MOJE), O JABMKCHHHM KaK CIOCO0€ CYIIeCTBOBAHUS
MaTepuH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH CTPOCHHUS BEIIECTBA, O (PU3UUECKOM CYITHOCTH SBICHUN
IIPUPOIbI (MEXaHUYECKUX, TEIJIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3IN4aTh SIBICHUS
(paBHOMEpDHOE U HEPAaBHOMEPHOE JBUKEHHE, PaBHOYCKOPEHHOE TPSAMOJIMHENHOE JBUXKECHHUE,
PaBHOMEPHOE JIBHKEHUE 10 OKPY>KHOCTH, MHEPLIUS, B3aUMOJECHCTBUE TEJ, pABHOBECHE MATEPHAJILHOMN



TOYKH U TBEPJOTO TeJa, Iepeiaya JaBIeHUs TBEPAbIMU TEJIaMU, )KUJKOCTSIMH U Ta3aMu, IJIaBaHUE TEJ,
KosiebaTenbHOe JBMKEHUE, PE30HAHC, BOJIHOBOE JIBWKEHHE, TEIUIOBOE JIBUKEHHE YACTHIl BEIECTBA,
muddy3us, TEIIOBOE PACUIMPEHHE U CXKaTue, TeMJI00OOMEH U TeIIOBOe paBHOBECHE, IUIABICHHUE U
KpUCTaJNTU3ausl, napooOpa3oBaHue (MCHapeHHe M KHUIIEHHE) W KOHJACHCAIMs, SJIEKTPHU3alMs Tel,
B3aUMOJICICTBUE IIEKTPUUYECKUX 3apsAJ0B, ACHCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aMMO/JICIICTBUE MarHUTOB, JIEKTPOMArHUTHAs! MHTKIUs, IeHCTBUE MAarHUTHOTO I10JI HA IIPOBOHUK
C TOKOM, NPSMOJIMHEHHOE pPacCIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHHE CBETa, JAUCIEPCHs CBETA,
pa3jIoKEHUE CBETOBOIO H3IYUYEHHUS B CIEKTP, €CTECTBEHHAs pPaJUOaKTHBHOCTb, PaJMOAKTUBHBIE
IIPEBPALICHHUS] aTOMHBIX fJI€P, BOZHUKHOBEHUE JIMHEHYATOr0 CIEKTpa M3JIy4YEHHs) IO ONHUCAHUIO UX
XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIONIUX JaHHOE (PU3NYECKOE SBJICHUE; YMEHUE
pacro3HaBaTh MPOSBICHUE HM3YYECHHBIX (DU3MUYECKUX SIBICHUI B OKpYKAIOLIEM MHpE, BBIICISS UX
CYLIECTBEHHBIC CBONCTBA/TIPU3HAKHY;

3) BnajeHUWE OCHOBAaMM TOHSATHHHOTO ammapara M CHMBOJMYECKOTO sI3bIKa (HU3UKU U
UCTIOJIb30BAHUE UX JJIS pelIeHHsI y4eOHBIX 3a/1a4, YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (PU3NUECKUE
SBJICHHS U TIPOLIECCHI, UCTIONB3YA (DyHIaMEHTaIbHbIE U SMIIMPUUECKUE 3aKOHBI (3aKkoH Ilackans, 3aKoH
ApxumMena, MpaBWIO pblyara, 30J0TO€ IPaBWIO MEXAHUKU, 3aKOHbBI HM3MEHEHMsSI U COXpPaHEHHS
MEXaHUYECKOM HHEpPruu, ypaBHEHHE TEIJIOBOTO OallaHCa, 3aKOH COXPAaHCHHMsS HUMITYJIbCa, 3aKOH
COXPAHEHHUs AIEKTPUYECKOTO 3apsiia, IPUHLUII OTHOCUTENBHOCTH ["anuies, NpuHIMN Cyneprno3uLun
cuJ1, 3aKoHbl HpI0TOHA, 3aKOH BCEMUPHOTO TATOTEHUS, TEOPEMa O KHHETUYECKOM SHEPruH, 3aKoH I'yka,
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHMsI BellecTBa, 3akoH KyioHa,
MIPUHLIMII CYIEPIIO3ULIUH IEKTPUUECKUX T0J€eH, 3akoH OMa JuId ydacTka Lemnu, 3akoH Jxoynsa-Jlenna,
3aKOHBI NPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI, OTPAXKEHUS U MPEIOMIIEHHS CBETA); YMEHUE ONMUCHIBATH
M3yYeHHBIC CBOMCTBA TN U (PU3UUECKUE SIBIICHUS, UCTIONB3Ys (PU3NYECKHE BETUYNHEI;

4) ymMeHHE MPOBOJAUTH MPSMbIE M KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEITUYUH (pacCTOsSHHE,
MIPOMEXYTOK BpEMEHH, Macca Teja, 00beM, Cujla, TeMIIepaTypa, OTHOCUTEIbHAS BIXXHOCTh BO3/yXa,
cHjla TOKa, HAaINpsDKEHHE, COMPOTHBICHHE) C UCIOJB30BAaHUEM aHAJIOTOBBIX M HU(PPOBBIX
M3MEPUTENBHBIX TPUOOPOB; MOHMMAaHHE HEU30EKHOCTH TMOTPEINHOCTEH (U3UUECKUX H3MEPEHUM;
YMEHHME HAXOJIWUTh 3HAUEHUE H3MEPSAEMOM BEIMUYUHBI C IOMOILBIO YCPEIAHEHUs pE3yJbTaTOB CEPUU
U3MEPEHUM U YUUTBIBATh IIOTPEILIHOCTD U3MEPECHMUI;

5) BazieHne OCHOBaMH METOJI0B HAYYHOT'O ITO3HAHMS C YUE€TOM COOJIIOICHHS IPaBUII O€3011aCHOTO
TpyZHa:

HaOmroeHne (PU3MUYECKUX SIBJICHUN: YMEHHE CaMOCTOSTENIbHO COOMpAaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M3 JJAHHOTO Habopa 000pyAOoBaHMs MO MHCTPYKLMH, ONMUCHIBATH X0/ OMbBITA U 3alUCHIBATH
€ro pe3ybTaThl, (POPMYIHPOBATH BHIBOBI;

MIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpPEHHUH (PU3UUECKUX BEIMYMH: YMEHHME IUIAHHUPOBATH
U3MEPEHUs, CAMOCTOATEIBHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY MO MHCTPYKLUH, BBIUUCIIATH
3HAUEHHUE BEJIUYMHBI U aHAJIM3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
pe3yabTaTOB U3MEPEHUN;

MIPOBEICHUE HECIIOKHBIX HSKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN; CaMOCTOSTEIBHO CcOoOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M IPOBOJUTH HCCIECJOBAHME I10 HWHCTPYKLUH, HPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIMYMH B BHJAE TaOMUIl M TpauKOB, YYHUTHIBATH
MIOTPEIIHOCTH, AENIaTh BBIBOJBI [I0 PE3YJIbTaTaM HCCIIEIOBAHNS;

6) MOHMMaHHE XapaKTEPHBIX CBOMCTB (PU3MUECKUX MOjejel (MaTepuaibHasi TO4YKa, aOCOIIOTHO
TBEPAOE TEJNO, MOJAEIN CTPOEHUS Ta30B, KUIKOCTEM M TBEPIBIX TeJ, IUIAHETapHas MOJENb aToma,
HYKJIOHHAsl MO/I€Ib aTOMHOT'O /Ipa) U YMEHHE IPUMEHSATh UX JJIs1 O0BSICHEHUS (PU3MUECKUX MPOLIECCOB;

7) ymMeHue OOBACHATH (PU3NYECKHE MPOLIECCHl M CBOWCTBA TeNl, B TOM YHCIE U B KOHTEKCTE
CUTyallMi NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIISATh IPUUYNHHO-CIIEICTBEHHBIE
CBSI3U M CTPOUTH OOBSICHEHUE C OMOPOI Ha M3y4YCHHbIE CBOMCTBA (PM3UUECKUX SBICHHH, (PU3UUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIN;

8) yMeHue pemath pacyeTHble 3a1a4M (Ha 6a3e 2-3 ypaBHEHUH), UCIIOJB3YsI 3aKOHBI U (hOPMYJIHI,
CBSI3bIBAIOIME (PU3NUECKHE BEIMYUHBI, B YACTHOCTH, 3aIUCHIBATH KPATKOE YCIOBHE 3a/1a4H, BBISBIISATH
HE/IOCTAIOIINE JaHHbIe, BEIOMPATh 3aKOHBI  (POPMYJIIbI, HEOOXOAUMBIE JJISl €€ PEeIICHHs, UCTIOIb30BATh



CIpaBOYHBIC JTaHHBIC, NMPOBOJUTH PACUYETHl U OLEHHUBATH PEATUCTHYHOCTH IOJYYEHHOTO 3HAUYEHUS
¢u3nUecKoil BeIMYUHBI; YMEHHUE ONPECIIATh Pa3MEpHOCTh (PU3HMUECKON BEIMUMHBIL, TIOTYYEHHOU MPH
pelLlIeHUH 3a]1auy;

9) yMeHue XxapaKTepru30BaTh MPUHIIHIIBI AEUCTBUSA TEXHUYECKUX YCTPOIMCTB, B TOM YHCIIE OBITOBBIX
npuOOPOB, U MPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLIECCOB M0 MX OMUCAHHIO, MCIONb3Ys 3HAHHUS O
CBOWCTBaX (PM3NYECKUX SBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

10) ymeHHMe HCHONB30BAaTh 3HAHUS O (U3NYECKUX SBICHUSX B IMOBCETHEBHOM >KHU3HU IS
obecrieyeHuss 0€30MAaCHOCTH TpU OOpaIIeHUH C OBITOBBIMH TNPUOOpPaMU M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 370POBbS M COONIONEHUS HOPM 53KOJOIMYECKOI'O TIOBEICHUS B
OKpYKarollel cpejie; MOHUMaHue HEOOXOAMMOCTH MPUMEHEHUS JOCTKEHUN (U3UKH M TEXHOJOTUN
IUISL PallMOHAIBHOTO MTPUPOJIOTIONIE30BAHMS;

11) ombIT moucka, mpeoOpa3oBaHuUs U MpeICTaBICHUS HHPOPMALUU (PU3MUECKOTO COAEPIKAHUS C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTWH; B TOM YHCIE YMEHHE MHCKaTh
uHpopManrio GU3NIECKOTO CoiepKaHus B ceTH VHTepHeT, CaMOCTOSATENEHO (OPMYITHPYS MOUCKOBBIN
3aIpoc; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD MOTYyYECHHOH HH(OpMAIMKM HAa OCHOBE MMEIOLINXCS 3HAHUN
U JIONIOJTHUTENbHBIX UICTOYHUKOB; YMEHHE UCIIOJIB30BATh MIPH BHIMOJIHEHUH YUEOHBIX 3a/1laHUI Hay4yHO-
MOMYJISIPHYIO JIUTEPAaTypy (HU3UUECKOTO COICpIKAaHUS, CIPABOYHBIE MAaTepHallbl, PECypchl CeTH
WuTepHeT; BiageHHe NMpUEeMaMHU KOHCIIEKTUPOBAHMS TEKCTa, 0a30BBIMU HaBBIKAMH IMPeoOpa3oBaHUs
uHpOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCEMEHHBIE U
yCTHBIE COOOIICHUSI HAa OCHOBE MH(OPMAITNH U3 HECKOJIBKUX UCTOYHUKOB;

12) ymeHue mnpoBOAWUTH yueOHOE HCCIEeIOBaHHUE O]l PYKOBOJICTBOM YUHTEINs, B TOM YHCIIE
MOHMMATh 3aJa4yd  MCCIENOBAHMSA, TNPUMEHATH METOAbl HCCIEOBAaHUS, COOTBETCTBYIOIINE
MOCTABJICHHOW LIEJH, OCYIIECTBIATH B COOTBETCTBHM C IIJIAHOM COOCTBEHHYIO JEATEIBHOCTH WU
COBMECTHYIO JICATEIIHOCTh B TPYIIIE, CICAUThH 32 BBHIIOJHEHUEM IUIaHA JACHCTBUH U KOPPEKTUPOBATH
ero;

13) mpexacraBieHuss o cdepax NpoPecCHOHATBHON IESITENbHOCTH, CBA3AHHBIX C (PU3MKOH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTM)KEHUSX (U3UUECKOM HAayKH, MO3BOJISAIOIINE
o0yYaromuMcsi paccMaTpuBaTh (PU3MKO-TEXHHUUECKYIO OOJIACTh 3HAHMU Kak cdepy cBoeil Oymymeit
npoeCCUOHATLHON IEATEIbHOCTH.

7 knace
[IpenmeTHbIe pe3ynbTaTsl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh COPMHUPOBAHHOCTD Y 00YUaIOIIUXCS
YMEHHMN:

—  HCIONB30BaTh TMOHATH: (U3MYECKHME W XHMHYECKUE SIBIICHHS;, HaOIIOCHUE,
HKCIEPUMEHT, MOJIEIb, TUTIOTE3a; €AUHUIIBI (PU3NUYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSI BelllecTBa (TBEPI0E, KHUIKOE, ra3000pa3HOE); MEXaHMUECKOE JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, PSIMOJIMHEWHOE), TPACKTOPHS, paBHOJCHCTBYIOIAst CUJI, Nedopmanus (ynpyras,
IUIACTUYECKAs), HEBECOMOCTb, COOOIIAIOINECS COCYIbI;

—  pasnuuath sBiaeHus (auddys3us; TernaoBoe IBMKEHUE YACTHUI] BEILECTBA; PABHOMEPHOE
JBUKECHUE; HEPABHOMEPHOE IBUKEHUE; MHEPLIMS; B3aUMOCHCTBUE TEIl; PABHOBECHUE TBEPIBIX TEII
C 3aKpEIUIEHHON OChIO BpALEHUS; Iepelaya JaBICHUA TBEPIAbIMU TeIaMU, KUAKOCTIMU U Ia3aMu;
aTMoc(epHOe IaBJICHUE; TUTABAHUE TEIT; IPEBPAIICHUS MEXaHUYECKOM AHEPTUH) TIO OTTMCAHMIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBIICHHE;

—  pacmo3HaBaTh NPOSIBIIEHUE M3YYCHHBIX (U3UYECKUX SIBICHUHA B OKPY)KAIOLIEM MHUpE, B
TOM yHclie (U3NYECKUE SABICHHUS B IPUPO/IE: IPUMEPHI IBMKEHUS C Pa3IUUYHBIMU CKOPOCTSMU B
JKUBOM W HEXHUBOM INPUPOAE; IEHUCTBUE CWIIBI TPEHHUS B IPUPOAEC U TEXHUKE; BIIUSIHUE
aTMOC(epHOTro JIaBJICHUS Ha KMBOM OpPraHU3M; IUIABaHUE PbHIO; phlYaru B TEJE YeJIOBEeKa; IMpu
9TOM MEPEeBOAMTH MPAKTHUECKYI0 3agadyy B  Yy4eOHYI0, BBIJCNATh  CYIIECCTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3UUECKUX SIBICHUIA;

—  OIMCHIBATh M3YYCHHBIE CBOMCTBA TN M (PU3MUECKHUE SBICHHS, UCTIONB3Ys (HU3NUECKHE
BEIMYHUHBI (Macca, 00BbEM, IIIOTHOCTH BELIECTBA, BPEMs, Iy Th, CKOPOCTh, CPE/IHSSI CKOPOCTb, CUJIa
YIOPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CUjla TPEHHUs, aBieHue (TBEPIOro Tena, )KUIKOCTH, rasa),



BBITAJIKMBAIOIIAs CWJIa, MeXaHWdeckas paldoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KOA(QPHUIMEHT MOJIE3HOT0 ACUCTBUS MEXaHU3MOB, KHHETHUECKAs M IOTEHIMAIbHAS SHEPTHsL); IPH
OIMCaHHUHU MPABUIIBHO TPAKTOBATH (PU3MUYECKUI CMBICII HCIIONB3yEeMbIX BETUYNH, UX 0003HAYCHUS
U eIUHMIBI (PU3NYECKUX BEITUYMH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE AAHHYIO (DPU3UUYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH I'pa)MKU M3YUEHHBIX 3aBUCHUMOCTEH (PH3MUECKUX
BEJIMYHH;

—  XapakTepH30BaTh CBOWCTBA TeJ, (pU3MUECKUe SBICHUS U MPOIECCHI, UCTIONb3YS MPaBUiIa
CJIOKEHMSI CUJI (BJIOJIb OIHOM IpsIMOI), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, paBuio
paBHOBECHS pblyara (0J10Ka), «30J10TOE MTPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEpPruM; TMpPH HTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alMChIBaTh €ro
MaTEMaTHYECKOE BbIPAKECHHUE;

—  OOBACHATH (PU3HUECKHUE SBICHUS, IPOLIECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSCHEHHE M3 |—2 JOrMYECKMX IIAaroB ¢ ONMOpPOM Ha 1—2 HM3YYEHHBIX CBOICTBa
(bu3nvecKux sIBICHUH, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

—  pemarb pacy€THbIe 3a7aud B 1—2 J1eHCTBHSA, HUCHONB3Yys 3aKOHBI U (OPMYIIBI,
CBsI3bIBarOIME (pU3MUECKUe BETMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 33/1a4H 3alMCHIBATh KPATKOE
yCIIOBHE, MOJACTABIATh (U3NUYECKUE BEIWYMHBI B (DOPMYJIBI M MPOBOAUTH PACUETHI, HAXOJIUTh
CIpaBOYHBIC JaHHbIC, HEOOXOAMMBbIE sl pELICHUs 3ajad, OICHHWBAaTh pPEATHMCTUYHOCTD
MOJTyYeHHOH (pu3nuecKol BEIUYHHBI,

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOIIH (PU3NIECKUX METO/IOB;
B OIHMCAHUU HCCIIEIOBaHUS BBIIEIATH MIPOBEPSAEMOE IPEANONO0KEHUE (TUIIOTE3Y), pa3anuydarh U
MHTEPIPETUPOBATH MOJTYUYCHHBIA pe3ysbTaT, HAXOJUTh OIIMOKH B XOJE€ OIbITA, JICJATh BBHIBOJIBI
II0 €T0 pe3yJibTaTaMm;

—  TIPOBOJMTH OMNBITHI MO HAONIOACHHUIO (PU3NYECKUX SBICHUNA MM (U3NYECKUX CBOMCTB
TeN: (hOPMYITUPOBATH MPOBEPSIEMbIEC MPEINOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBI,

—  BBINOJHATH NPSMbIC U3MEPEHUs] PACCTOSHUS, BPEMEHH, MAcChl Tena, 00bEMa, CHIIbI U
TEMIIEpaTypbl C MCIIOJIB30BaHUEM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB; 3aUCHIBATh MMOKa3aHHA
npuOOPOB ¢ YUETOM 3aJaHHOI a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;

—  TIPOBOJMTH HCCIEIOBAHHWE 3aBHUCHUMOCTH OAHON (M3WYECKON BEIHMUYMHBI OT JPYrou
C MCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMKYILETOCs Tejla OT
BPEMEHU JBIDKEHHSI T€Ja; CHUIIBI TPEHHS CKOJBKEHHS OT CHUJIBbI JAaBJICHHs, KauyecTBa 00pabOTKH
MIOBEPXHOCTEN T€JI M HE3aBUCHMOCTH CHWJIbI TPEHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJI; CHUJIBI
YIPYTOCTH OT YJ/UIMHEHHS NPY>KUHBI; BBITAIKUBAIOLICH CHIIBI OT 00b&Ma MOrpyKEHHOW YacTH
TEJIa U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT IITyOHHBI, Ha KOTOPYIO
MOTPY’KEHO TEJI0; YCIOBUH IUIaBaHUS TEJ, YCIOBUN PaBHOBECHUS pblyara U 0JIOKOB); y4acTBOBATh
B IUIAHUPOBAHUHM Y4YEOHOTO HCCIIEOBAaHMs, COOMPATh YCTAaHOBKY W BBINOJIHATH H3MEPEHUS,
clieflyss TpPeNJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJIbTaThl IOJYYEHHOW 3aBHCHUMOCTHU
¢u3nYecKuX BEIMYMH B BHJEC NPEIIOKEHHBIX TaONUIl W TpaduKOB, AENaTh BBIBOABI IO
pe3ysbTaTtaM UCCIIEOBAHMS;

—  TPOBOJWTH KOCBEHHbIE H3MEPEHUs (U3NYECKUX BEJIMYMH (IJIOTHOCTH BEIECTBA
XKHUAKOCTU U TBEPJOrO TeNa; CUjla TPEHMs CKOJBXEHMS, JABJICHHE BO3/yXa; BHITAJIKHUBAIOIIAS
CWJIa, JCUCTBYIOIIAs HA MOTPYKEHHOE B KHUIKOCTh Tel0; KOA(D(HUIIMEHT MOJIE3HOTO NEHCTBUS
IIPOCTBIX MEXAHW3MOB), CIEAys IMPENJIOKEHHOW MHCTPYKLMM: NPU BBIIOJHEHUM H3MEPEHMH
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAaUEHUE UCKOMOMN BEJIIMYHHBI,

— co0mojaTh TMpaBWiIa TEXHUKH O€30MacHOCTH IMpH  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

—  HUMETh NpPEJCTaBJICHUE O MPUHIMIAX JACUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IMHAMOMETp, COOOIIAOUINECS COCYIbl, 0apoOMeTp, pbluar, MOABIKHBIA H
HETIOJIBIKHBIN OJIOK, HAKJIOHHAS! IIOCKOCTB;

—  XapakTepH30BaTh IPUHIUIIBI ACHCTBUS N3yUEHHBIX TPHOOPOB  TEXHUUECKUX YCTPOICTB



C omopod Ha HX oOnUcaHus (B TOM 4YHMCIE: NOJIIMIHHUKH, YCTPOWCTBO BOJONPOBOA,
THJIPABIUYECKUN TPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCHOJIb3YS
3HaHUS O CBOMCTBax (U3MYECKUX SBIEHUH W HE0OXoauMble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

—  TPUBOIUTH TNpUMEphl / HaXOOUTh HH(OpPMAIMIO O TMpUMepax MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHHWH B IOBCEIHEBHOW XHU3HH JUIs oOecriedeHus: 6e30MacHOCTH
npu oOpalieHuu ¢ MpudopaMM U TEXHUYECKHMMM YCTPONCTBAMHU, COXPAHEHUS 310POBBbS H
COOJIIOICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKpY KaloIlei cpese;

—  OCYWIECTBISITH OTOOP MCTOYHHMKOB MH(OpMaLUu B ceTh MHTEpHET B COOTBETCTBUH C
3aJaHHbIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUH M MyTEM CpaBHEHHA
Pa3IMYHBIX MCTOYHUKOB BBIACNATH WH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM HITH
MOJKET OBITh HEIOCTOBEPHOM;

—  HCIIOJIb30BaTh MpPU BBIMOJHEHUU YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JMTEPATypy
(u3NYeCcKOro CcoJepXKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl cetu VIHTepHeT; BiajeThb
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALMU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—  cozJaBaTh COOCTBEHHBIC KPAaTKUE MHCbMEHHBIC M YCTHBIE COOOIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUU (PU3UUECKOTO COJEpKaHMs, B TOM YHCIIE MyOIUYHO JenaTh KpaTKue
COOOIIeHUsI O pe3yibTaTax INPOEKTOB WM YYEOHBIX HCCIEIOBAaHHMNA; HpPU 3TOM T'PaMOTHO
WCTOJIb30BATh W3YYEHHBI MOHATUHHBIN ammapar Kypca (HU3UKH, CONPOBOXAATh BHICTYIICHHE
MpE3EHTALUEN;

—  TIpU BBHINOJHEHUHM y4YeOHBIX NMPOEKTOB U MCCICAOBAHUH pacnpeiensiTh 00sS3aHHOCTH B
IpyIIie B COOTBETCTBHUHU C TOCTABJICHHBIMHU 3a/1a4aMH, CJICIUTD 3a BHIITOJTHEHUEM IUIaHA JeHCTBUH,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAasi MHEHUE OKPYIKAIOIIHX.

8 kinacc
[TpenmeTtHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh CHOPMHUPOBAHHOCTD Y 00YUaIOIIUXCS
YMEHHMN:

—  HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKECHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKUE U aMOp(HBIE Tella, HACHIICHHBIH
Y HEHACBHIIICHHBIA Tap, BIAKHOCTh BO3[yXa; TEMIIEpaTypa, BHYTPEHHsS SHEpPrus, TEIUIOBOM
JIBUTATelNb; 3JEMEHTApHBIA DSJICKTPUUYECKUN 3apsl], BJIEKTPUYECKOE II0JIe, IMPOBOJHUKU H
JMBJICKTPUKH, TIOCTOSHHBIHN 3JIEKTPUYECKUN TOK, MATHUTHOE IOJIE;

—  pasnuuaTh SBJICHUSA (TEIJIOBOE pacCIIMpEHHE/C)KaThe, TeIulonepeaaya, TeIIoBOe
paBHOBeCHe, CMauMBaHUE, KaNWUISPHbIC SBICHHS, HWCHAapeHHe, KOHJEHCAlus, IUIABJICHUE,
KpUcTajm3anus (OTBEpAeBaHME), KUNICHHUE, TEIUIonepenaya (TerIoNnpOBOAHOCTb, KOHBEKIIHS,
U3IYYEeHHE); SJICKTPU3AIMs TeJ, B3aUMOJCHCTBHE 3apsA0B, JACUCTBUS 3JIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/ICHICTBHE MarHUTOB, ACWCTBUE MArHUTHOTO T10JIS HA IIPOBOJHUK C
TOKOM, 3JICKTPOMAarHUTHAs MHIYKIMA) 1O OMMCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

—  pacmo3HaBaTh NPOSIBIIEHUE M3YUYCHHBIX (U3UYECKUX SIBICHUHA B OKPY)KAIOLIEM MHpE, B
TOM uuclie (pU3nyYecKue SBJICHUS B NPUPOJAE: MOBEPXHOCTHOE HATSDKEHHE W KalWJUISIPHBIC
SBJICHUSI B IPUPO/JIE, KPUCTAIUIBI B IPUpoIe, u3nydenue CoHia, 3aMep3anue BOI0EMOB, MOPCKHUE
Opu3bl, 0o0pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra; J3JEKTpUYECKUE sBJIEHUS B armocdepe,
JIEKTPUUYECTBO KUBBIX OPTaHU3MOB; MarHUTHOE M0JIe 3eMIIH, Ipe( MOJII0COB, POJIb MATHUTHOTO
TOJIS JUTSL JKU3HU Ha 3emule, TMOJIAPHOE CUSHUE; NPH 3TOM IEepEBOIUTH MPAKTUYECKYIO 3ajauy B
y4e0HYI0, BBIAICIAT CYIECTBEHHBIC CBOMCTBA/PU3HAKN (PU3NIECCKUX SBIICHUM;

—  OIIMCHIBAaTh M3YYCHHBIE CBOMCTBA TN M (PU3MUYECKUE SBICHHS, UCTIONB3Ys (U3NUIECKHE
BEJIMYHUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHs, KOJMYECTBO TEIUIOTHI, YeIbHas TeII0EMKOCTD
BEIIECTBA, YAENbHAs TEIUIOTAa IUIABJICHMS, yJENbHAs TEIoTa MapooOpa3oBaHus, yAeIbHAs
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA(PQHUIMEHT TOJE3HOr0 JACWUCTBUS TEIJIOBOM MAIlIMHBI,
OTHOCHUTEINIbHAS BIJIAKHOCTb BO3yXa, ODIEKTPUYECKHHA 3apsij, CHja TOKa, JJIEKTPHUECKOE



HanpsDKeHHUE, COMPOTHUBIIEHUE MPOBOJHHKA, YJEIBHOE CONPOTHUBICHHE BeEILIeCTBa, paboTra H
MOIITHOCTh JIEKTPUYECKOT'O TOKA); MPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJIb3YEMBIX BEJIMYUH, 0003HAYCHUS U €TUHHIIBI (PU3NUECKUX BEIMYUH, HAXOJUTH (OPMYIIbI,
CBSI3BIBAIOIME JTAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIMYHMHAMHU, CTPOUTH TIpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

—  XapakTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHHUS U TPOLECCH], HCHOIb3YS
OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO-KMHETUUECKONH TEOPUM CTPOEHUS BEIIECTBA, NPUHLIHUII
CYNEpHO3UIMH TOJEH (Ha KaUECTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMd 3apsiza, 3akoH Oma ams
ydacTKa LIeTH, 3aKoH J[xoyns—IJIeHna, 3akoH coXpaHeHHsI SHEPTUH; IIPU STOM J1aBaTh CJIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3aITUCBHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKECHNUE;

—  OOBACHATH (PU3UYECKHE MPOLIECCH] U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIH
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATh NPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsiICHeHUE U3 |—2 JTIOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

—  pemarb pacy€THBIE 3a7aud B 2—3 JEHCTBHSA, HUCHONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBarOIME (pr3MUECKUe BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 33/1a4H 3alMCHIBATh KPATKOE
YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a4M, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXoAUMBIE Uil €€ pelleHUs, MPOBOAUTH pPacué€Thl U CpPaBHHUBATH MOJYYCHHOE 3HAYCHHE
(u3M4YeCKOi BETUYNHBI C U3BECTHBIMHU JaHHBIMU;

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH MPHU MOMOIIH (U3NIECKUX METO/IOB;
UCIIOJIb3Ysl ONMCAHHWE MCCIEAOBAaHUSA, BBIACIATh IPOBEPSEMOE IPEAINOIOKEHUE, OLIEHHUBATH
MIPaBWJIBHOCTB MOPSsIIKA POBEIECHUS UCCIIEOBaHMSL, EIAaTh BBIBOIBI;

—  TIPOBOJMTH OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUH MU (PU3NIECKUX CBOMCTB TeI
(KanWJuUIApHBIE SIBJICHUS, 3aBHCHMOCTH [aBJICHUS BO3IyXa OT €ro o0béMa, TeMIepaTyphl;
CKOpPOCTH mporecca OCTBIBAHUSI/HAr peBaHUs npu U3ITy4YEeHUN oT LBETa
W3ITYYaroIei/IorIomaIeil  MOBEpXHOCTH; CKOPOCTh HCIAPEHHUsS BOJBI OT TEMIIEpATypHhI
XKHUAKOCTU U IUIOIIAN €€ NOBEPXHOCTH; IEKTPU3ALUS TEI U B3aUMOJEHCTBUE AIEKTPUUECKUX
3aps0B; B3aUMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BM3yajdu3allus MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB; JAEWCTBHUS MAarHUTHOTO TIOJS HA IPOBOJHUK C TOKOM, CBOWCTBa
JIEKTPOMArHuTa, CBOWCTBA  AJIEKTPOJBHUraTeNlsi IOCTOSHHOTO  TOKa):  (OpMYJIHpPOBAThH
MIpOBEpsSEMbIEC TPEIIOJIOKEHHUS, COOMpPATh YCTAHOBKY U3 IMPEUIOKEHHOTO 000pyI0BaHMS;
OIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOIBI;

—  BBIIOJIHATH NpPSIMBIE U3MEPEHMsI TEMIEPATyphbl, OTHOCUTEIbHONW BIIAXKHOCTHU BO3/yXa,
CHJIBI TOKa, HAIPSHKEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB M ATUYUKOB (PU3MUECKUX
BEJIMYUH; CPABHUBATH PE3YJIbTATHl H3MEPEHHI C YUETOM 3aJaHHOI aOCOIIOTHOM MOTPEeIIHOCTH;

—  TIPOBOJMTH HCCIEIOBAHHWE 3aBHCHUMOCTH OAHON (M3WYECKON BEIHMUYMHBI OT JPYrou
C MCIOJIb30BAaHUEM MPSIMBIX W3MEPEHUHN (3aBUCHUMOCTb COIPOTHBIIEHHS IPOBOJHUKA OT €ro
JUIMHBI, TJIOLAAN TONEPEYHOr0 CEYEHHS M YIEIBHOTO CONPOTUBIIEHUS BEIIECTBA NIPOBOJHUKA;
CWJIBI TOKa, MIYLIEro 4Yepe3 MNPOBOJHUK, OT HANpPSOIKEHHs Ha MPOBOJHUKE; MCCIEI0BaHUE
IIOCJIEZIOBATEIBHOTO U MAPAJIENBHOI0 COEMHEHUI IPOBOAHUKOB): IUIAHUPOBATH UCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CIEAys NPEIJIOKEHHOMY IIJIaHy, (UKCHPOBAThH
pe3yabTaThl TOJyYeHHOH 3aBUCUMOCTH B BHJE TaONMMIl W TpauKOB, IeNaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEOBAHMS;

—  TIPOBOJMTH KOCBEHHBbIC H3MEpeHHus (pusnueckux BenuuuH (yIenbHas TerI0EMKOCTb
BEIIECTBA, CONPOTHUBICHHE MPOBOJHHKA, pab0oTa W MOUIHOCTh 3JIEKTPHUECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys MpenIokKEeHHOM
VMHCTPYKLIMHU, U BBIYUCIIATH 3HAUEHUE BEJINYUHBL;

— co0mojaTh TMpaBWiIa TEXHUKH O€30MacHOCTH IMpH  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

—  XapakTepH30BaTh IPUHIUIIBI ACHCTBUSI U3yUEHHBIX IPHOOPOB  TEXHUUECKUX YCTPOICTB
C ONOpOM Ha MX ONMCAaHMs (B TOM YHCJE: CUCTEMA OTOIUIEHUS JOMOB, TMTPOMETp, IapoBas
TypOuHa, amMIepMeTp, BOJIBTMETpP, CUETUMK AIIEKTPHUUECKOW SHEPTHH, 3JIEKTPOOCBETUTEIbHBIC



npuOOpHl, HarpeBaTeNbHBIC 3JIEKTPOIPHOOPHI (TMPUMEPHI), AIIEKTPUUYECKHE MNPEIOXPaHUTENH;
AJIEKTPOMATrHUT, 3JIEKTPOJABUTATENIb MOCTOSIHHOTO TOKAa), HWCIOJb3ys 3HAaHUS O CBOMCTBaX
(bu3NYeCcKUX SIBICHUH U HEOOXOIUMBIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

—  pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOHCTBA M H3MEPHUTEIbHbIE TNPHOOPHI
[0 CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KHJIKOCTHBI TEpMOMETp, TEpMOC, ICHXPOMETP,
THUTPOMETp, JABHUraTelb BHYTPEHHEIO CrOPaHHUs, IJIEKTPOCKOI, PEOCTaT); COCTABISATH CXEMBI
NIEKTPUUYECKUX IIeTIel C TOCJIEOBAaTEIbHBIM M MapajIeIbHBIM COEAMHEHHEM HJIEMEHTOB,
pasznuyast yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX ETeH;

—  TPUBOIUTH NPUMEPBI/HAXOAUTh HMHGOPMAIMIO O MpUMEpax MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHHWH B IMOBCEIHEBHOW XHU3HH JUIs oOecriedeHus: 6e30MacHOCTH
npu obOpalieHuH ¢ TOpudOpaMU U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 310POBbA
1 COOJIOZICHHSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpYXKalolei cpene;

—  OCYWIECTBIISITh TOUCK HH(POpMauu (GHU3NUECKOro cojaepkaHus B ceTH IHTepHerT,
Ha OCHOBE MMEIOUIMXCS 3HAaHUHM U MyTEM CpPaBHEHUS JIOTIOJIHUTEIbHBIX UCTOYHUKOB BBIICIATDH
nH(pOPMAIINIO, KOTOPasi SIBJISIETCS MPOTUBOPEUUBOI M MOKET OBITh HEIOCTOBEPHOI;

—  HCIIOJIb30BaTh MpPU BBIMOJHEHWU YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIMUTEPATypy
(Gu3NYeCcKOro CcoJepXKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl cetu VIHTepHeT; BiajeThb
npuéMaMi KOHCIIEKTHPOBAaHUSl TEKCTa, MpeoOpa3oBaHMs HHPOPMALMU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—  co3JgaBaThb COOCTBEHHBIE NHCBbMEHHBIE M KpaTKUE YCTHBIE cOOOLIeHHs, 00001as
MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOTO COJEpXKAHMSA, B TOM YHCJE IMyOIMYHO
MPEACTABIATh PE3YJIbTAaThl MPOCKTHOM WIIM HMCCIEI0BATENbCKON MESATEIBHOCTH, TpPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYECHHBIM TOHATHHHBIA amnmapar Kypca (QHU3HKH, COIPOBOXKIATbH
BBICTYIIJICHHE MIPE3CHTAIHEH;

—  TIpU BBINOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUM (PU3NUECKUX IPOLIECCOB
pacnpenensaTb 00s3aHHOCTH B TPYIIIIE B COOTBETCTBUU C MTOCTABJICHHBIMHU 3a/1a4aMU, CICAUTH 3a
BBIIOJIHEHUEM IIJIaHa JICHCTBUH W KOPPEKTHPOBATH €0, a/JIeKBATHO OICHMBATH COOCTBEHHBIH
BKJIQJ B JEATEIBHOCTb TPYIIIbI, BHICTPAHBaTh KOMMYHHKAaTHBHOE B3aHMMOJACHUCTBHUE, MPOSBIIA
TOTOBHOCTb Pa3periaTth KOH(IUKTHI.

9 kJ1acc
[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKaTh CHOPMHUPOBAHHOCTD Y 00YYaIOIIUXCS
YMEHHMN:

—  HCIOJIb30BaTh IMOHATHUS: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa, TpPaeKTOpHs,
OTHOCHTEJIBHOCTh MEXaHWYECKOTO JBIKEHUS, aedopmarus (ymnpyras, riacTudeckas), TpeHHe,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TSHKECTH; aOCOIIOTHO
TBEPIOE TEJO, LEHTP TSDKECTU TBEPAOTO Tejla, paBHOBECHE; MEXaHUUECKUE KOJIeOaHHs U BOJIHBI,
3BYK, UH(Pa3BYK U YJIbTPa3BYK; AJIEKTPOMArHUTHBIC BOJIHBI, HIKaJIa JIEKTPOMArHUTHBIX BOJH,
CBET, OMU30PYKOCTh M JalIbHO30PKOCTh, CIIEKTPbI UCIYCKAHUS M MOTJIOIICHUS; anbda-, 6era- u
ramMMa-Hu3JIy4eHus], U30TOIIbI, SIepHAs YHEPTEeTHKA;

—  pasnuuaTth SBJICHUS (pPaBHOMEPHOE M HEpaBHOMEPHOE IPSMOJIMHEWHOE IBM)KEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHHOE JBIKEHUE, CBOOOIHOE MTaJICHHUE TEJI, PABHOMEPHOE JIBI)KEHUE
10 OKPYXHOCTH, B3aWMOJICHCTBHE TeJI, PEaKTUBHOE JBI)KEHHE, KojeOaTeIbHOE JBHIKCHHE
(3aTyxarole 1 BhIHYKACHHBIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBUKCHUE, OTPAXKEHHE 3BYKa,
NPSIMOJIMHEHHOE PacpOCTpaHEHUe, OTPaKEHHE M MPEJIOMIICHHE CBETa, MOJHOE BHYTpEHHEE
OTpa)KE€HHE CBETa, pa3j0oKEHHUE OEJIOr0 CBETa B CHEKTP U CIOKEHHE CIEKTPAIbHBIX LBETOB,
JCTIEPCUsl CBETA, E€CTECTBEHHAs paJMOAKTHBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3TYYEHHUs) 10 OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIINX
JTaHHOE (PU3HYECKOE SIBIICHUE;

—  pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUN B OKpYXKarolieM Mupe (B
TOM 4Hcie (pu3nyeckue SBICHHS B IPUPOJIE: IPUIMBBI U OTJIMBHI, ABMKEeHHUE 11aHeT CoHEeYHOM
CHCTEMBI, PEAaKTUBHOE JIBM)KEHUE J>KMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKHE BOJIHBI, IIyHAMH, 9X0, [IBETA TEJI, ONTUYECKHE SIBICHUS B IPUPO/IE,



Ouosiornyeckoe JeiCTBUE BUAUMOTO, YJIbTPA(pHOIETOBOIO M PEHTTCHOBCKOTO HW3IYUYCHMH;
€CTECTBEHHBIN paJAMOAKTHUBHBIH (OH, KOCMHUYECKHE JYy4YH, pPaJdOAKTUBHOE W3IyYCHHE
MPUPOJHBIX MUHEPAJIOB; JCHCTBHE PaJMOAKTUBHBIX H3JIyY€HUH Ha OpPraHU3M 4eJlOoBeKa), MpH
9TOM MEpPEeBOAMTH MPAKTHUECKYIO0 3agadyy B  Yy4eOHYI0, BBIICNATh  CYIIECCTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3UUECKUX SIBICHUIA;

—  OIKUCHIBaTh M3YYEHHBIC CBOWCTBA TN U (PU3MUYECKUE SBJICHHUS, UCTIONB3YS (DU3NUECKUE
BEJIMYMHBI (CPEeIHssI 1 MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBU)KEHHH, YCKOpPEHHE,
nepeMelieHue, myTh, yIIIoBas CKOPOCTb, CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIa TSHDKECTH, YCKOPEHHUE
CBOOOIHOTO Ia/ICHUsI, BEC TeJIa, UMITYJIbC TeJIa, UMITYJILC CHJIbI, MEXaHHYECKast paboTa U MOIIIHOCTb,
MOTCHIMANIbHAS. PHEPTHsl Tela, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS YHEPTUs
CXKATOHM TPY>KWUHBI, KWHETUYECKasi SHEPrusi, MOJIHAs MEXaHH4YecKas >HEprHs, MEepUoJ U YacToTa
KoJIeOaHMii, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKa3aTellb
MIPEIOMIICHUS CPEIbl); IPU OMMCAHUY MPABUIBHO TPAKTOBATH (PU3MUECKHIA CMBICI UCTIONB3YEMBIX
BEJIMYMH, 0003HAYECHUS U EAMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOILUE
JaHHYI0 (PU3MYECKYI0 BEMUYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpadUKH H3YUEHHBIX
3aBUCHMOCTEH (PU3NYECKUX BEIUYNH;

—  XapakTepHu30BaTh CBOICTBA Tej, (PU3UUECKUE SBICHUSA M MPOLECCHI, UCIOIb3Yys 3aKOH
COXpaHEHMs PHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, NPUHIMI CYNEPIO3UIUH CUJI, TIPUHIIMIT
oTtHocuTenbHOCTH ["anmuies, 3akoHbpl HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAKECHUS
U TIPEJIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHUs 3apsJ0BOI0 M MAacCOBOTO YHCEN MpPU SACPHBIX
peakiusx; TNpUd OSTOM JaBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHa U 3alHChIBATh €ro
MaTeMaTH4YECKOE BBIPAKCHUE;

—  OOBSACHATH (PU3UYECKHE MPOLIECCH] U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIH
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOHUTH
00BsICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOW Ha 2—3 M3YUYCHHBIX CBOMCTBA (pU3MUYECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

—  pemiath pacuéTHbBIE 3a/1a41 (ONMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHIA), HCTIOIB3Y S
3aKOHBI ¥ (pOPMYIIBI, CBSI3bIBAIONINE (PU3MUECKIE BETMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H
3aMUCBIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTAIONIME MM M30BITOYHBIC JaHHBIEC, BHIOMPATDH
3aKOHBl M (OpMyJIbI, HEOOXOIUMBIC JUIsI pPELICHHs, NPOBOJUTH pPACYETBl W OLEHHUBATH
PEATUCTUYHOCTD MOJTyYEHHOTO 3HaUCHUs (PU3MUECKON BEIUYHHBI,

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOIIH (U3NIECKUX METO/IOB;
UCTONB3Yysd OMNHMCAaHUE HCCICIOBAHUS, BBIICIATH NPOBEPSEMOE MPEANOJIOKEHHUE, OLEHHBATDH
NPaBUIBHOCTh TOPS/IKA TIPOBEICHHUS HCCIECNOBaHMSA, [€JIaTh BbIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOMIOACHUIN U OTIBITOB;

—  TIPOBOJMTH OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUH MU (PU3NIECKUX CBOMCTB TeI
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS >HEPruH; 3aBUCHMOCTH IEPHOA
Kosie0aHU TPY>KUHHOTO MAasgTHUKA OT MACChI Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJeOaHMii; IPSIMOJIMHEHHOEe paclpoCTpaHEHHE CBETa, Pa3lioKeHHe Oenoro
CBETa B CIEKTP; U3yueHHE CBOMCTB M300pa’keHHsI B IJIOCKOM 3€pKaje U CBOWCTB M300paKeHUs
npeaMeTa B coOMparoleit InH3e; HaOIioIeHHE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB H3JIy4eHUs]):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 000pYyI0BAHUS; OMHMCHIBATD X0
OTIBITA M €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI,

—  TPOBOJMUTH MpPU HEOOXOAWMOCTH CEpPHUI0 TMPSAMBIX H3MEpPEHHIA, OIpeneNsis CpeaHee
3HAYEHUE U3MEPSEMON BEIMYUHBI ((DOKYCHOE pacCTOSTHUE COOMpPAIOIIEH JTHH3BI); 000CHOBBIBATH
BBIOOp crioco0a U3MEpPEeHUs/U3MEPUTEIBHOTO TPHOOpa;

—  TIPOBOJMTH HCCIICJOBAHUE 3aBUCHUMOCTEH (M3NYECKUX BEJIWYHH C UCIIOJIIb30BaHUEM
NPSIMBIX HW3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHH NPU PABHOYCKOPEHHOM IBIKEHHH 0e3
HavaJbHOM CKOPOCTH; TMepHoAa KojeOaHWi MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH;
3aBHCUMOCTH yTJa OTPAKEHHs CBETA OT yIjla MaJCHUS U yIJla MPeJOMJICHUS OT yria HaJeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSTEIBHO COOMPATh YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJTyYCHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIIMYMH C YUETOM 3a/1aHHON MOTPELIHOCTH U3MEPEHHH



B BUie TabIHIl U TpadUKOB, AeTaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

—  TIPOBOJMWTH KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIMYUH (CpEdHssI CKOPOCTh H
YCKOpEHHUE TeJIa MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaIeHUs, KECTKOCTD
MPY>XUHBL, KOOQPHUIUEHT TPEHHs CKOJBKEHHs, MeXaHu4deckast paboTa M MOITHOCTh, YacTOTa H
nepuos KosebaHWH MaTeMaTH4eCKOTO M MPYXKMHHOTO MAasTHUKOB, ONTHYECKas cuja
coOuparomed  JMH3BI, pPaIHOAKTUBHBIA  (OH): IUIAHUPOBATb M3MEpPEHHs; coOUpaThb
HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH H3MEPEHHS, CIIEAYs PEATOKEHHON HHCTPYKIUH;
BBIUMCJIATH 3HAUEHUE BEJTMUMHBI M aHAITM3UPOBATH MOJTYUYECHHBIEC PE3YJIbTATHI;

— co0OmojaTh TpaBWiIa TEXHUKH O€30MacHOCTH IMpH  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

—  pasnuuyaTh OCHOBHBIE TNPH3HAKU HM3YYCHHBIX (DU3MYECKHX MOJeNell: MarepHuaibHas
TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUCUHBIH UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, TUIAHETapHas
MOJIeJIb aTOMA, HyKJIOHHAs: MOJIENIb aTOMHOTO $1/1pa;

—  XapaKTepH30BaTh IPUHIUIIBI ACHCTBUSI N3yUECHHBIX TPHOOPOB I TEXHUUECKUX YCTPOICTB
C OMOpoil Ha MX omHMcaHus (B TOM YHUCIE: CIUAOMETp, AATYMKH TOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUS, paKeTa, 3XOJOT, OYKH, IEepUCKON, (oToanmapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOMN, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBaX (hU3MUYECKUX
SABJICHUIA U HEOOXOUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

—  HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH W3YYEHHBIX TEXHHYECKHUX YCTPOHCTB,
M3MEPUTENBbHBIX TPHOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPH PELICHUN YUeOHO-TIPAaKTHUECKUX
3aJa4; ONTUYECKHE CXEMBbI JUIsl IIOCTPOCHUST N300paKEHHI B IUIOCKOM 3epKaje U coOuparomiei
JMH3E;

—  TPUBOIUTH NPUMEPBI/HAXOAUTh HMHGOPMAIMIO O MpUMEpax MPaKTHYECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHHWH B IMOBCEIHEBHOW XHU3HH JUIsI oOecriedeHus: 6e30MacHOCTH
npu oOpalieHuu C OpudOpaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbA
1 COOJIOZICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIei cpere;

—  OCYWIECTBIISITh TOUCK HH(POpPMauU (GHU3NUECKOro cojaepkaHus B ceTH IHTepHerT,
CaMOCTOSITENILHO (POPMYITHPYS TIOMCKOBBIH 3aIIpOC, HAXOAUTh ITyTH ONPEACTICHHS JOCTOBEPHOCTH
MOJTyYeHHOM MH(pOpMAIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN U TOTIOIHUTENbHBIX HCTOYHHUKOB;

—  HCIIOJIb30BaTh MpPU BBIMOJHEHUU YYEOHBIX 33JaHUN HAYyYHO-TIOMYJSIPHYIO JUTEPATypy
(u3NYEeCKOTO COJNEpXKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl cetu VIHTepHeT; BiajeThb
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALMU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—  cozJaBaTh COOCTBEHHbIC MUCHbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE HH(OpMaIiy 13
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOTO COJEpXKaHMsA, MyOJIMYHO NPEACTaBIATH PE3YJIbTAThI
MIPOEKTHOM MM HCCIIEOBATENbCKON JEATETbHOCTH; IpPH 3TOM TI'PAMOTHO HCIOIb30BATh
M3yYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasaena (GU3UKU U COMPOBOXKAATH BBICTYIIICHHE
Mpe3eHTaIel ¢ y4€TOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB

B ¢denepanbHbIX M perMoHaNbHBIX MPOLEAYPaX OIEHKH KauecTBa OOpa30BaHUs HCIOJIb3YETCs
nepevyeHpb (KoIupuKaTop) pacrpeaesieHHbIX M0 KJlaccaM IMPOBEpseMbIX TpeOOBaHMM K pe3ylbTaTaMm
OCBOCHMS OCHOBHOW 00pa30BaTEeNbHOM NMPOrpaMMbl OCHOBHOI'O OOIIETr0 0Opa3oBaHUs U HIIEMEHTOB
coJiepKaHus 1o (pU3UKE.

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI
OCHOBHOI1 00pa30BaTeJIbHOI IPOrPpaMMBbI OCHOBHOTI'0 00111er0
oOpa3oBanus (7 kiaacc)

Kon [TpoBepsieMble peMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS
pe3yJnbrara




1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3nuyaTh SBJIEHUS MO ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB MU Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JAHHOE (PU3NIECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (PM3MUYECKUX SBJICHHUIA B OKPY)KAIOIIEM MHpPE, B
TOM 4uclie (pU3NYeCKHe SBICHUS B MPUPOJE, MPH STOM IMEPEBOIUTH MPAKTUUYECKYIO
3aaqy B Y4eOHYIO, BBIJCNATH CYIECTBEHHBIC CBOWCTBA (MPU3HAKH) (DU3HUECKUX
SIBJICHUN

1.4

OIMCHIBATh U3yUCHHBIC CBOWCTBA TeT U (PU3NUECKUE SBJICHHUS, UCTIONB3Ys (prusnyeckue
BEJIMYUHBI, IPH ONMCAHUHU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIb3YEMBIX
BEJIMYMH, UX 0003HAUEHHUS U €AMHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (HOPMYJIHI,
CBSI3BIBAIOIIME JTAHHYIO (DPU3WYECKYI0 BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3MYecKHe SBICHHS W TPOLECCHI, HCIIOIB3YS
M3y4YeHHBIE 3aKOHBI, IIPU ATOM JIaBaTh CIIOBECHYIO (POPMYITHUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YeCKOEe BBIPAKCHUE

1.6

OOBSICHATH (PU3NYECKHE SIBICHHS, TPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  INpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JTIOrMYeCKHX I1aroB ¢ Ornopoii Ha |
- 2 W3YyYCHHBIX CBOWcTBa (PU3MUYECKUX SBICHHM, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemiaTh pacyeTHble 3aadyd B | - 2 neicTBUSA, HCHONB3Ys 3aKOHBI M (HOPMYJIHI,
CBSI3bIBAIOIIME (pU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/a4d
3alMCBIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3NYECKUE BEIHMUMHBI B (OPMYIBI U
MIPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIC I pEIICHUS
3ajJ1a4, OLCHUBATH PEATUCTUYHOCTD MOITYYeHHON (PU3NYECKOI BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEUIMTh MpPH TOMOIIM (PU3MYECKUX
METOZIOB, B OIIMCAHUM MCCIICIOBAHUS BBIICIATH IPOBEPSIEMOE IPEIIIOJIOKEHUE
(runotesy), pa3auM4arb W HHTEPIPETHPOBATH IMOIYYEHHBIH pE3yJbTaT, HAXOIUTh
OLIMOKHU B XOJI€ OIIBITA, JIENaTh BHIBOJBI 110 €TI0 Pe3yJIbTaTaM

1.9

MIPOBOJIUTH OTBITHI 110 HAOMIOACHHUIO (PU3MYECKUX SIBICHUH WM (PU3NYECKHX CBOMCTB
Ten:  (QopMyNHMpOBaTH MpPOBEpsSEMBbIE MPEIANOIOKEHUS, COOMpaTh YCTaHOBKY U3
MPEUI0KEHHOT'0 000PY/JOBAaHUS, 3aUCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJIHATG TpsIMbIE W3MEPEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX
npuOOpOB, 3alMCHIBaTh IOKAa3aHUS NPUOOPOB C Y4YETOM 3aJaHHON aOCOIIOTHOM
[IOTPELIHOCTU U3MEPEHUN

MPOBOJIUTH MCCIIEIOBAaHUE 3aBHCUMOCTU OJHOM (PM3UUECKON BEJIMYMHBI OT JPYTOH C
UCTIOJIb30BAHUEM TPSMBIX H3MEPEHHH, Y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO
UCCIICIOBAaHMsI, COOMpaThb yCTAaHOBKY M  BBINOJNHATH  M3MEPEHHSA,  CIEAys
NPEUIOKEHHOMY  IUIaHy, (UKCHUPOBATh pe3yJabTaThl IOJYYEHHOW 3aBHUCUMOCTH
($U3NYEeCKUX BEIMYMH B BUJE MPEJIOKESHHBIX TaOIUI U TPaQHKOB, AeIaTh BHIBOJIBI 110
pe3yabpTaTaM UCCIEI0BAHMS

1.12

NIPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUYECKUX BEIUYMH, CIEAys MpeasIoKECHHON
MHCTPYKIMU: TIPU BHIIOJHEHUU U3MEPEHHUN COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY




U BBIYUCIISITH 3HAYCHNE NCKOMOM BEITMUMHBI

1.13

coOyogaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTe c 1abopaTOpHBIM
o0opyoBaHuEM

1.14

yKa3plBaTh  NPHUHLUIBI  JEHCTBHS  NPUOOPOB M TEXHUYECKUX  YCTPOMCTB,
XapaKTepu30BaTh TMPUHIMIIEI JCHCTBUS HU3YyUEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € MOMOUIbIO UX OMHMCAHUs, UCTONb3Ysl 3HAHHUS O CBOMCTBAX (PM3NYECKHUX
SBJICHUI U HEOOXOMMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TpPUMEpPHl (HAXOAUTh HH(GOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTIOJNB30BaHUS (DU3MYECKMX 3HAHUU B TOBCEIHEBHOW >KU3HU I oOecredeHus
Oe3omacHOCTH TpU OOpalieHHH C NpuOOpaMH M TEXHHUYECKUMH YCTpOMCTBaMH,
COXpAaHEHHS 370POBbsS M COOJNIONEHUS HOPM SKOJOTMYECKOTO TIIOBEACHUS B
OKpY>Karollen cpene

1.16

OCYIIECTBIISATE OTOOp MCTOUYHUKOB MH(pOpManmu B ceTu VIHTEpHET B COOTBETCTBHUM C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U TTyTeM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBICISATH HHPOPMAIUIO, KOTOpas SBISETCS MPOTHBOPEYUBON
WJIH MOKET OBITh HEJIOCTOBEPHOM

1.17

MCIIOJIb30BaTh MPH BBIOJIHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJSIPHYIO JTIUTEPATYPY
(U3HYECKOTO CONIepKaHus, CIIPABOYHBIC MaTEPHAIIBI, pECYypChI ceTH VIHTepHET, BIaJeTh
nprHeMaMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi HHPOpMamuu W3 OMHOMN
3HAKOBOU CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHUE MUCHbMEHHBIE U YCTHBIE COOOIICHUsI Ha OCHOBE 2 - 3
HCTOYHHUKOB MH(pOpMAIMK (PU3UIECKOTO COACPKAHUSA, B TOM YHCIE MyOIUYHO JeNIaTh
KpaTKHe COOOIEHHs O pe3ysIbTaTax MPOEKTOB MM Y4eOHBIX HCCIeIOBAaHUN, TIPU ATOM
rpaMOTHO HCIIOJIb30BaTh M3Y4YCHHBI TOHATHUHHBIN ammapar Kypca (U3UKH,
COIIPOBOKAAThH BHICTYIIJICHHUE TPE3eHTalUeH

1.19

IIPY BBIIOJHEHUH Y4YeOHBIX NMPOEKTOB U MCCIEIOBAHUN pacipeaessaTh 00s3aHHOCTH B
IpyIIe B COOTBETCTBUU C IIOCTABICHHBIMU 3aJja4aMy, CJICIUTD 33 BBIIIOJIHEHUEM ILIaHA
NEeUCTBUH, aleKBaTHO OLEHUBATh COOCTBEHHBIH BKIAJ B JCSITEIBHOCTH TPYIIIHL,
BBICTPauBaTh KOMMYHHUKAaTUBHOE B3aMMOJICUCTBUE, YYUTBIBASI MHEHUE OKPYIKAIOIINX

IIpoBepsiemble 3j1eMeHTHI conep:xanus (7 Kjacc)

Kon
paznena

9JICMCHTA

Kon IIpoBepsieMble 371€MEHTHI COAECPKAHUS

1

OU3UKA 1 EE POJIb B ITOBHAHNHM OKPYXXAIOLIEI'O MUPA

1.1 ®usuka - Hayka O npupoze. SIBieHus npuponbl. OU3HUECKHUE SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE

1.2 @dusnueckue BenuuuHBL. V3MepeHue ¢u3zndyeckux BenudyuH. DPu3HuecKue
npubopsl. [TorpemHocts n3MepeHuii. MexayHapoIHas cuCTeMa eAMHUIY

1.3 EctecTBeHHO-Hay4YHBI METOJ| TO3HAHUS: HAOMIOJEHHE, MOCTaHOBKA
HAyYHOTO BOIIPOCA, BBIIBMKEHHE THUIOTE3, AIKCIEPUMEHT MO MPOBEpKe
THUIIOTE3, OOBICHEHNE HAOIIOMaEMOrO SIBIIEHUS




1.4

Onucanue GpuU3nMUECKUX SBICHUHN C MOMOIIBIO MOJIENIEH

1.5

[TpakTuyeckue pabOTHI:

N3mepeHue paccTossHUAMN.

W3mepenune oobemMa KUAKOCTH U TBEPAOTO Teja.

OmnpeneneHue pa3MepoB MaJbIX TE.

W3mepeHue TemmepaTypbl NpHU TOMOLIM >KUIKOCTHOTO TepMOMETpa u
JaTyhKa TeMIepaTypbl

ITEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

2.1 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3sMmepbl. OIbITHL,
JOKa3bIBalOIINE JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JlBmkeHne wyacTull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHS 4YacTHIl C
Temnepatypoil. bBpoyHoBckoe nBuxenue, Tuddysus

23 B3aumopeiicTBue yacTul] BEIIECTBA: IPUTSIKEHUE U OTTAIKMBaHHE

24 ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ia30B, )KMJIKOCTEH U TBEPABIX
(kpucTaUIMYECKUX) Tel. B3auMocBsI3p MeEXIy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [TpakTuyeckue pabOTHI:
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C MCIIONb30BaHuEM (oTorpaduit).
OnpIThI 10 HAOIIOJEHUIO TEIJIOBOTO PaCIIMPEHMSI Fa30B.
OnbITH O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOT'O TIPUTSDKEHUS

JNBWXEHUE U B3AUMOIAENCTBUE TEJI

3.1 Mexannueckoe 1BHkeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUKEHUE

3.2 Cxopoctb. CpenHss CKOpOCTh P HEPABHOMEPHOM JABM)KEHUU. Pacuer mytu
U BPEMEHHU JIBUKECHUS

33 SIBnenne mHepuuMu. 3aKOH HMHepLMM. B3aummonelicTBue Tenl Kak INpUYMHA
WU3MEHEHHUs CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella

34 [TnotHOCTH BemecTBa. CBSA3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE
o0beMa BellecTBa

3.5 Cuna kak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuiibl ¢ IOMOIIbIO IHHAMOMETpA

3.7 SIBneHue TAroteHus U cuia Tspkectu. Cuia TSHKECTH Ha JPYIHX IUIaHETax.
Bec Tena. HeBecomocts

3.8 Cuna tpeHus. TpeHUE CKOJBXEHHUS U TPEHUE NOKOos. TpeHue B IpuUpole U
TEXHHUKE

3.9 CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHOW NpsiMO. PaBHOENCTBYI0IIIAsT CHTT

3.10 [TpakTuyeckue paboThI




OnpeneneHne CKOPOCTH PaBHOMEPHOIO JIBUKEHUS (IIapuKa B YKUAKOCTH,
MOJIENIN HJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiasiee).

Omnpenenenue cpefHell CKOPOCTH CKOJIBXKEHHMS Opycka WIM IIapHKa 10
HAaKJIOHHOM IUIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OmnbITH, AEMOHCTPHUPYIOLIUE 3aBUCHMOCTb pacTsDKEHHs (Iedopmanun)
IIPYKUHBI OT IPHIIO)KEHHOMN CHJIBL.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHMSI CKOJIBKEHUS OT Beca
TeJa U XapakTepa COIPHUKACAIOIINXCSl IOBEPXHOCTEN

3.11 @usnueckue SBICHUS B IPUPOAE: IPUMEPBI JIBWXKECHHS C Pa3IUYHBIMU
CKOPOCTSMHM B JKMBOM M HEXUBOU IPUPOAE, NEUCTBUE CHUIIbI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponcTBa: AMHAMOMETP, OIIMITHUKI

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

JaBnenue TBeporo Tena. CrocoObl yMEHBIICHHS U YBEITHUCHUS JaBICHUS

4.2

JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00beMa, TEMIIEPaTyphl

4.3

Ilepenaua naBneHUs TBEPIABIMH TeJaMH, XUAKOCTIMU W Ta3aMd. 3aKOH
Ilackang. IlHeBMaTHUEeCKHE MAIIUHBI

4.4

3aBHCHMOCTh JABJICHUS IKUJIKOCTH OT miIyOuHbl. [Hapocrarmueckuit
napazgokc. Coobmaromuecs cocysl. [ unpaBnuiyeckue MexXaHHu3Mbl

4.5

Atmoctepa 3emsn u atmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3AyImIHOM  oOomouku 3emnu. OmnbiTr  Toppuuemud.  3aBHCHMOCTB
aTMOC(EepHOTO AaBJICHHS OT BHICOTHI HaJl YPOBHEM MODSI

4.6

W3mepenue armocepHoro naminenus. [IpuGopsl nmis  u3MepeHus
aTMOC(EepHOTO AaBICHHS

4.7

JleficTBHE )KUAKOCTH U ra3a Ha IOIPYKEHHOE B HUX TeJ0. BeITankuBaromas
(apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

IInaBanue ten. Bozayxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 0ObeMa MOTrpy>KEHHOH B
KUIKOCTb 4aCTH TeJIa.

Onpenenenne BBITAIKABAIOIIEH CUIIbL, AEUCTBYIOLIEH Ha TENIO, HOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEMCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MaCChI TeJIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh  BBITAIKUBAIOLIEH  CHIIBL,
JEUCTBYIOIIEH Ha TENIO B KUAKOCTH, OT 00beMa MOTPY>KEHHOU B KUIKOCTh
YacCTH TeJIa U OT INIOTHOCTH JKUJKOCTH.

KoHcTpyupoBanue apeomeTpa niv KOHCTPYUPOBAHUE JIOJKU U ONPEEIICHNE
€€ Tpy30I10AbEMHOCTH

4.10

@dusnueckue SBICHUS B MPHUPOJE: BIMUSHUE aTMOC(EpPHOrO JABICHHUS Ha




’KMBOM OpraHu3M, IUIaBaHUE PHIO

4.11

TexHudyeckue  ycTpOWCTBA:  COOONIAIOIIMECS  COCYIbl,  yCTPOMCTBO
BOJIOIIPOBO/IA, TUAPABIUYECKHUI Tpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP

5 PABOTA, MOIIIHOCTbB, DHEPT U

5.1 Mexanunueckasi pabota

5.2 Mexanndeckas MOLTHOCTb

53 IIpocTeie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBECHS pbluara

54 [TpumMeHeHne paBuiIa paBHOBECHS pblyara K OJIOKy

5.5 "3onmotoe mpaBwiao" MexaHukd. KoapduuueHT mone3Horo eHCTBHA
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHKE

5.6 [ToTenuumanbHast SHEPTUU TeJa, MOJHATOTO HAJ 3emiieh

5.7 Kunernueckas s3Heprus

5.8 IlonHass MexaHMuyeckas »SHEprusi. 3aKOH U3MEHEHUS U COXpaHEHUus
MEXaHUYECKON YHEPrUuu

59 [TpakTuyeckue pabOTHI:
Omnpenenenue pabOThI CHIIBI TPEHUS! TP PAaBHOMEPHOM JIBUKEHUU TeJa I10
TOPU30HTAILHON IIOBEPXHOCTH.
HccnenoBanue ycinoBuii paBHOBECHS pblyara.
N3mepenue KII/ HakJIOHHOMN IJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON SHEPTUn

5.10 @usnuyecKue sIBICHUS B IIPUPOJIE: PbIYAry B TEIIC YEIOBEKA

5.11 TexHuueckue ycTpoiicTBa: pblvyar, MOABMKHBIA W HEMOJBMKHBINA OJIOKH,

HAaKJIOHHA MIIOCKOCTb, IPOCTHIC MCXAaHNU3MbI B 6BITy

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM

o0pa3oBaTtebHON nporpamMmmel (8 Ki1acc)

Kon [TpoBepsieMble peMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHHUS
pe3ynbrara
1.1 HCIOJIb30BAaTh MOHATHUSA
1.2 pasnuyath SBJIEHUS IO OMMCAHMIO MX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE
1.3 pacro3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBIICHUH B OKpY’KaloIleM MHUpE, B

TOM 4uciie (pU3NYECKHe SBICHUS B MPUPOJE, MPH STOM IMEPEBOIUTH MPAKTUUYECKYIO
3amaqy B Y4eOHYIO, BBIJCNATH CYIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUECKUX




SIBJICHUN

1.4

OIMCHIBATh U3yUCHHBIC CBOWCTBA TeN M (PU3NUECKUE SBJICHHUS, UCTIONB3Ys (prusnyeckue
BEJIMYHUHBI, IPH ONMCAHUHU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIb3YEMBIX
BEJIMYMH, 0003HAUYEHUS W EAUWHUIBI (U3NYECKUX BEIWYHH, HAXOAUTH (HOPMYJIHI,
CBSI3BIBAIOIIME JTAHHYIO (PM3WYECKYIO BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYecKHe SBICHHS W TPOLECCHI, HCIOIB3YS
M3y4YeHHBIE 3aKOHBI, IIPU ATOM JIaBaTh CIIOBECHYIO (HOPMYITHUPOBKY 3aKOHA U 3aITUCHIBAThH
€ro MaTeMaTU4YECKOE BBIPAKCHUE

1.6

OOBSCHATh (U3MUYECKHE TMPOIECChl M CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallMil  MPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYUHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 | - 2 TOTHYECKUX IIaroB ¢ MOMOIIbIO 1 -
2 U3YYCHHBIX CBOMCTBAa (DU3WUECKHX SIBICHUN, (HU3UYECKHX 3aKOHA WJIU
3aKOHOMEPHOCTHU

1.7

pemiaTh pacyeTHble 3aauyd B 2 - 3 neicTBUSA, HCHOJIB3Ys 3aKOHBI M (HOPMYJIHI,
CBS3bIBAIOIIME (pU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBUS 3a/a4d
3alMCBIBaTh KPAaTKOE YCIOBUE, BBIABIIATH HEJOCTATOK AAHHBIX JUIA PELICHUS 3aJa4H,
BBIOMPATH 3aKOHBI M (POPMYJIIBI, HEOOXOAUMBIE IJIsl €€ PEeIICHHs, TPOBOIUTH PACUEThl U
CpaBHUBATh MOJyYCHHOE 3HaUCHHE (PU3NIECKON BETMUUHBI C H3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pELIMTh MpPH TOMOIIM (PU3HYECKUX
METOZOB,  HCIIOJNB3ys  OIMCAaHUE  MCCIECNOBAaHUs,  BBIICIATH  IPOBEpsEMOE
MIPEATONIOKEHUE, OLCHUBATH IIPAaBUIBHOCTh IOPSAAKA IIPOBEACHUS MCCIIECIOBAHUSA,
JIeJIaTh BBIBOJIbI

1.9

MIPOBOJIUTH OTBITHI 110 HAOIIOACHHUIO (PU3MYECKUX SIBICHUH WM (PU3NYECKHX CBOMCTB
Ten:  (QOopMyNHMpOBaTH MpPOBEpsSEMbIE MPEIAMNOIOKEHUS, COOMpaTh YCTaHOBKY U3
MPEUI0KEHHOT0 000PYI0BaHUS, OIIMCHIBATH X0 OMbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBIITOJIHATL NPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB
(GU3NUEeCKUX BENWYHMH, CPAaBHMBATH PE3YyJbTaThl HM3MEPEHHH C Y4YeTOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH

MIPOBOANTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MUYECKON BETUYHMHBI OT APYTOH C
UCIIONIb30BAaHMEM TMPSAMBIX HW3MEpPEHUWI: IUIAaHUPOBATh WCCIEOBaHHE, COOHUpaTh
YCTaHOBKY W BBITIONHATH MU3MEPEHUs, CIeAys MPEUIOKCHHOMY IUIaHy, (PUKCUpOBATH
PE3yJIbTATHI TTOYYSHHON 3aBUCIMOCTH B BHJIE€ TAOIUI] U TpadUKOB, IeTaTh BEIBOJIBI 110
pe3yJibTaTaM HUCCIIEI0BaHUS

1.12

MPOBOJIUTH KOCBEHHbIE M3MEPEHHUs (U3UUECKUX BEIMYHUH: IUIAHUPOBATH M3MEPEHUS,
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEeIysl MpPEUIOKEHHOW WHCTPYKIHUH, H
BBIYUCJISITh 3HAYECHUE BEIIUYUHBI

1.13

coOnogaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTe c 1abopaTOpHBIM
o0opyoBaHuEM

1.14

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBUS HU3YyUEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOW HAa WX OMUCAHWS, UCTOJIb3ys 3HAHUS O CBOMCTBAX (PM3MUECKUX
SBJICHUI U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH




1.15

pacrio3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTEIbHBIC MPUOOPHI 1O
CXeMaM M CXEMaTU4YHBIM PUCYHKaM, COCTABJISATh CXEMbI JJIEKTPUUECKUX LENeH C
IIOCJIEIOBATEIbHBIM U NApPAJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE
0003HAYCHHS IIEMEHTOB JIEKTPUUECKUX LIeTICH

1.16

NPUBOANUTH TpPUMEpPHl (HAXOAUTh HH(GOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTIOJNB30BaHUS (DU3MYECKHX 3HAHUU B TOBCEIHEBHOW >XU3HU i oOecredeHust
Oe3omacHOCTH TpuU OOpamieHHH C NpuUOOpaMH M TEXHUYECKUMH YCTpOMCTBaMH,
COXpAaHEHHS 370POBbS M COONIONEHUS HOPM SKOJOTMYECKOTO TIIOBEACHUS B
OKpY>Karollen cpene

1.17

OCYILECTBIISATh MOUCK MH(pOpMAIMK (PU3HUECKOTO copepkaHus B ceTH MHTepHeT, Ha
OCHOBC HUMCIOIIUXCA 3HAHUU H MyTeM CpaBHCHUA JOMOJHUTCIBbHBIX HCTOYHHUKOB
BBIICNIATh HMH(OpMAIMIO, KOTOpas SBIAETCS MPOTHBOPEUYMBOW HIM MOXET OBITh
HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPH BBHIOJIHEHUH YUEOHBIX 3aJaHHU HAYYHO-TIOMYJSIPHYIO JTIUTEPATYPY
(U3MYECKOTO CONIepIKaHus, CITPABOYHBIC MaTEPHAIIBI, pECYpPChI ceTh UHTEpHET; BIaJeTh
MprHeMaMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi HHpOpMamuu U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC INMHCHMEHHBIE W KpaTKUE YCTHBIE cOOOIIeHHs, 00o00Imas
MH(GOPMAIIMI0 U3 HECKOJBKUX UCTOYHUKOB (PU3NYECKOTO COJACPIKAHUS, B TOM HYHCIIE
myOIMYHO  TPEACTAaBIATH  Pe3yJlbTaThl MPOEKTHOM WM  UCCIIEOBATEIhCKOM
JEeSTENbHOCTH, TIPH 3TOM TPaAaMOTHO HCIIOJIh30BaTh M3yUEHHBIM MOHATHIHBIN ammapat
Kypca (pHU3MKH, COMTPOBOXKIATH BHICTYIUICHHUE TIPEe3CHTAINEH

1.20

IpU BBINOJHEHUU Y4YEOHBIX TPOEKTOB W HCCICAOBAHUM (U3NUECKUX MPOIECCOB
pacripenenaTh 00S3aHHOCTU B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH,
CICIUTHh 3a BBIIOJHEHUEM IUIAaHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLIEHMBATh COOCTBEHHBIH BKIAJ B  JICATCIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSBIISISI TOTOBHOCTH pa3periaTth KOH(DIUKTHI

IIpoBepsiemblie 3JIeMeHTHI coep:xkanns (8 Kiacc)

Kon
paznena

Kon IIpoBepsieMble 371€MEHTHI COAECPKAHUS
AJIEMEHTA

6

TEIUUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUU CTPOEHUs
BemiecTBa. Macca U pa3Mepsl MoJieKyld. OIBITBI, TOATBEPXKAAIOIINE
OCHOBHBIE I10JIOKEHHSI MOJIEKYJISIPHO-KHHETHUYECKON TEOPUH

6.2 Mogenu TBEpAOro, >KUAKOTO W Tra3000pa3HOr0 COCTOSHUM BeEIIECTBA.
Kpucrannuueckue u amopdHbIe T

6.3 OObsicHeHHE CBOMCTB Tra3oB, J>KUIKOCTEH W TBEPABIX Tl HAa OCHOBE
MIOJIOXKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS

6.5 TeruoBoe paciIMpeHue U cxaTue




6.6

Temneparypa. CBsizb TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHUS
YacTHIL

6.7 Buytpennss osHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH SHEpruu:
TEeIuIonepeiaya u COBEpILICHUE PabOThI

6.8 Bunel Temonepenayn: TENIONPOBOIHOCTh, KOHBEKLNS, U3TYyUEHHUE

6.9 KonuuectBo TennoTel. Y AeabHas TEMI0EMKOCTD BEMIECTBA

6.10 TenooOMeH 1 TemIoBoe paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca

6.11 IInaBneHue U OTBEpAEBAHUE KPUCTAINIMYECKUX BEILECTB. Y IeJIbHAs TEIUIOTa
IUIaBJICHUS

6.12 [Tapoobpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenwe. VYaenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPATyphl KHIIEHUS OT
aTMOC(EepHOTO AABICHHS

6.13 BnaxxnocTs Bo3tyxa

6.14 DHeprus ToIMBa. Y IeibHask TEII0Ta CropaHus

6.15 [Mpuanmmer pabotel TerioBeix asurarenceit KIIJ[ TeroBoro mBuratesns.
TeruoBble ABUTATENN U 3aILUTA OKPYKAOLIEH CPEIbl

6.16 3aKOH COXpaHEHMsI U NIPEBPALLEHUS SJHEPTUH B TEIUIOBBIX IIpOLEccax

6.17 [TpakTuyeckue pabOTHI:
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUSI.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIM caxapa.
OnbITel MO HAONIONEHHUIO TEIUIOBOTO PACIHIMPEHHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIN.
Omnpenenenue AaBIeHNUs BO3AyXa B OAJUIOHE IINPHIIA.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJABJICHUS BO3yXa OT €ro o0beMa
Y HarpeBaHUs WIN OXJIAKICHMUSL.
[TpoBepka TUMOTE3bI JIMHEWHON 3aBUCHMOCTH JTHHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUYECKON TPyOKe OT TeMIIepaTyphbl.
HaGmioneHne wu3MeHEHUs BHYTPEHHEW OSHEpPruM Tela B pe3yibTare
TEeIuIoNnepeiaun U paboThl BHEITHUX CHJI.
HccnenoBanue sBICHUS TeIJIOOOMEHa NpU CMEIIMBAHUHM XOJOTHOW U
ropsiuei BOJBL.
Omnpenenenne KOIUYECTBA TEIUIOTHI, MTOJIYyYEHHOT'O BOJIOH MpH TerioooMeHe
C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenne yneabHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca nCnapeHus.
OnpeneneHne OTHOCUTENBHOM BIIaXXHOCTU BO3/yXa.
Onpenenenne yieiabHON TEMIOTHI IUIABJIECHUS JIbJA

6.18 @usnueckue SBJICHUS B I[PUPOJE: IOBEPXHOCTHOE HATSDKCHUE W

KalWJUISIPHBIE SIBIEHHUS B NPUPOJE, KPUCTAUIBI B IPUPOAE, H3IIyUYECHUE
Connma, 3aMep3aHMe BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE pOCHI,
TyMaHa, UHesl, CHera




6.19

TexHuueckue  yCTpPOMCTBA:  KAaNWLIAPBL, I[PUMEPHl  HCIOJIb30BAHUsA
KPUCTAJUIOB, JXUAKOCTHBIM TEPMOMETp, HATUYUK TEMIIEpaTypbl, TEpPMOC,
cucTeMa OTOIUICHHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, NapoBasi TypOuHa,
JBUTATEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga dJIEKTPUUECKUX 3apsiioB

7.2 B3aumoneiictBue 3apspkeHHbIX Tesl. 3akoH KysoHa (3aBUCMMOCTH CHIIBI
B3alMOJCICTBUS 3apsDKEHHBIX T€J1 OT BEJIWYMHBI 3apsiioB U PacCTOSHUSA
MEXJy TeJIaMu)

7.3 Onextpuueckoe noise. HampspkeHHOCTHh 3nekTpudeckoro mnois. IlpunHnmn
CYNEPIIO3UIINH JIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu snekrpuueckux 3apsaoB. DIEMEHTApPHbIN IEKTPUUYECKUI 3apsia.
Crpoenue atoMa. IIpoBOIHUKY U AUBIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

7.6 DNEKTPUUYECKUN TOK. YCIIOBUS CYILIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
M cTOYHMKH TOCTOSTHHOTO TOKa

7.7 JIeHcTBUS 3JIEKTPUUECKOTO0 TOKa (TEMIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUI TOK B )KUIKOCTSIX U Ta3ax

7.8 Onexrpuueckas 1enb. Cuia Toka. DJIEKTPUYECKOE HAIPSKEHUE

7.9 CornpoTuBiieHre MPOBOAHUKA. Y ACIBHOE COMPOTHUBIIEHUE BEILIECTBA

7.10 3akon OMa Juist yyacTKa Lenu

7.11 ITocnenoBarenbHOE U APAIIEIBHOE COEAUHEHUE TIPOBOJHUKOB

7.12 PaboTa 1 MOUTHOCTb NMEKTPHUECKOro ToKa. 3akoH J[xoynsa-Jlenma

7.13 DJNeKTpUYecKrue LEenu M MOTPEOUTETH SIIEKTPUYECKOW SHEPrHuH B OBITY.
KopoTtkoe 3aMbIkanue

7.14 ITocTostHHBIE MAarHUTHL. B3aMMOIEHCTBUE IOCTOSHHBIX MATHUTOB

7.15 MarnuTtHOoe 10jIe. MarHuTHOE o€ 3eMIIM U €ro 3HaueHUE IS JKU3HHU Ha
3emie

7.16 OneiT Opcrena. MarmutHoe moJsie 3JeKTpudeckoro Toka. IIpumeHeHune
AJIEKTPOMAarHuTOB B TEXHUKE

7.17 JlelficTBE€ MarHUTHOrO IOJII Ha IPOBOAHMK C TOKOM. OJIEKTPOJBUTaTElb
IIOCTOSIHHOTO TOKa. lcmonb3oBaHuE 31€KTpOABUTATENENl B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 OmnsiTel @apanes. SIBneHue 3neKTpoMarHuTHON MHAyKuuu. [lpaBsuino Jlenna

7.19 Onexrporereparop. CnocoObl MOMyYeHHs] AJIEKTPUUECKOM  IHEpPruu.

3HCKTpOCTaHL[I/II/I Ha BO300HOBIIIEMBIX HCTOYHUKAX OHCpPIrUn




7.20 [TpakTuyeckue pabOTHI:
OnbITel MO  HAONIOACHHMIO AJIEKTPH3AllMKM Tel HWHAYKUMEH W 1pu

COIIPUKOCHOBEHHH.
HccnenoBanne JEHCTBUS DJIEKTPUYECKOIO IIOJII HA TMPOBOJHUKH U
TUDJIEKTPUKU.

C6opka 1 mpoBepka pabOThI ANMEKTPHUUECKON LEMH MOCTOSIHHOTO TOKA.
W3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryjnpoBaHue HaIPSKCHUS.

HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, MIYIIETO 4Ye€pe3 pPE3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAINIPSIKEHUS HA PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IJIOLIAU IIONEPEYHOI0 CEYCHU U MaTEpUaIa.
IIpoBepka mpaBwiIa CIOKEHUsS HANPSOHKEHUHM IPHU  IOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uil CWIBI TOKA IPU MApAIUICIBHOM COCAMHEHUHU
PE3UCTOPOB.

Omnpenenenue paboThl AEKTPUIECKOTO TOKA, UAYILETO YEPE3 PE3UCTOP.
OnpeneneHne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, MAYIIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

Onpenenenne KII/] narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJIEHUCTBYSI IIOCTOSIHHBIX MATHUTOB.
M3ydenue MarHUTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB NP UX OOBEAMHEHUH U
pa3leIeHun.

HccenenoBanue AeCTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJCHCTBUS KaTyLIKU
C TOKOM M MAarHuTa OT CWJIbI TOKAa U HAIIPABJICHUS TOKA B KaTYyIIKE.
N3yueHne neicTBUs MArHUTHOTO IIOJISI HA IIPOBOAHUK C TOKOM.
KonctpyupoBanue u u3yueHue paboThl SJIEKTPOABUTaTENs.

N3mepenue KIIJ[ anexTpoaBUratenbHON yCTaHOBKH.

OneITbl 1O HCCIENOBAHUIO SBJICHUS AJIEKTPOMAarHUTHOM HMHIYKLUU:
HCCIIEA0BAaHUE U3MEHECHMM 3HAUCHUS U HAIIPABJICHUS UHAYKIMOHHOI'O TOKA

7.21 dusnueckue SBICHUS B MPHUPOJE: IEKTPUUYECKHE SBICHHS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Ioje 3emiu, apeid
II0JIFOCOB, POJIb MAarHUTHOT'O TIOJIS AJ1s1 )KM3HU Ha 3eMile, TIOJISIPHOE CUSIHUE

7.22 TexHuueckue ycTpoucTBa: dJIEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTar,
CUETYMK DJJIEKTPUUYECKOM DHEPIHM, DSJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMATHUT, 3JIEKTPOJBUTATENb ITOCTOSHHOIO TOKa,
TEHEPATOP MOCTOSHHOIO TOKA

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTebHON nporpamMmmel (9 Kiaacc)

Kon [TpoBepsieMble peMETHBIEC PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS
pe3ynbrara

1.1 HCIIOJIb30BAaTh U3YYEHHBIE TOHATUS




1.2

pas3nuyaTh SBJIECHUS MO ONKMCAHUIO UX XapaKTEPHBIX CBOWCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NIECKOE SIBICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YUYECHHBIX (M3MUYECKUX SBJICHHUIA B OKPY)KAIOIIEM MHpPE, B
TOM 4uclie (PU3NYeCKHe SBICHUS B MPUPOJE, MPH STOM IMEPEBOIUTH MPAKTUUYECKYIO
3aaqy B Y4eOHYIO, BBIJCNATH CYIECTBEHHBIC CBOWCTBA (MPU3HAKH) (DU3HUECKUX
SIBJICHUN

1.4

OIMCHIBATh U3yUCHHBIC CBOWCTBA TN M (PU3NUECKUE SBJICHHUS, UCTIONB3Ys (pru3nyeckue
BEJIMYHUHBI, IPH ONMCAHUYU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIb3YEMBIX
BEJIMYMH, 0003HAUYEHUS W EAWHUIBI (U3NYECKUX BEIWYHH, HAXOAUTH (HOPMYJIHI,
CBSI3BIBAIOIIME JTAHHYIO (DPU3WYECKYIO BEIMYMHY C JIPYTMMHU BEJIWYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3MYecKHe SBICHHS W TPOLECCHI, HCIIOIb3YS
M3y4YeHHBIE 3aKOHBI, TIPY ATOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YeCKOEe BBIPAKCHUE

1.6

OOBSCHATh (U3MUYECKHE TPOIECChl M CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUUYUHHO-
CJIEJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2 - 3 TOTUYECKUX IIaroB ¢ MOMOIIBIO 2 -
3 U3yYCHHBIX CBOWCTBA (DU3MUYECKUX SBICHUH, (PHU3MYECKHX 3aKOHA WJIHU
3aKOHOMEPHOCTHU

1.7

pelaTh pacyeTHbIE 3aJa41 (ONUPAOINECS Ha CUCTEMY U3 2 - 3 ypaBHEHUI ), UCIIOJIB3YS
3aKOHBl M (OPMYJIBI, CBSI3bIBAIOIIME (DU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3aJlauyd 3alMChIBaTh KPaTKOE YCJIOBUE, BBIABISATH HEJOCTAIOIINE WU
M30BITOYHBIE TAaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE [UI PELICHUS,
NPOBOJIUTH pacyeTbl U OIECHUWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(bu3HYECKOi BEITUYNHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pELIMTh MpPH TOMOIIM (PU3HYECKUX
METOZIOB,  HCIIONBb3ysl  OIMCAaHUE  MCCIECNOBAaHUs,  BBIICIATH  IPOBEpsEMOE
MIPEATIONIOKEHNE, OLCHUBATH IIPAaBUIBHOCTh IOPSAAKA IIPOBEACHUS MCCIIECIOBAaHUSA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOICHHUI U ONIBITOB

1.9

MIPOBOJIUTH OTBITHI 110 HAOIIOACHHUIO (PU3MYECKUX SIBICHUH WM (PU3NYECKHX CBOMCTB
TEJI: CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 M30bITOUHOro Habopa o0OpynoBaHUS,
OIUCBIBATH XOJI OIBITA M €TI0 PE3yNIbTaThl, POPMYIHUPOBATH BHIBOJIBI

1.10

NPOBOJUTH NPH HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEpPEHHH, ONpenessist cpeiHee
3HAYCHHE H3MEepseMOil BenW4YMHbBI ((POKYCHOE paccTOsSHHE COOMpAIOLIeH JIMH3BI),
000CHOBBIBATh BEIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa)

MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEPEHM: IUIAHUPOBATh HCCIEJOBAHUE, CAMOCTOSATEIBHO COOMpATh
YCTAHOBKY, (DUKCHUPOBATh peE3yJIbTaThl TOJTYYEHHOW 3aBHCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIC TAOJIHIl U TPaQHKOB, A€TaTh BEIBOIBI 110 pe3yJIbTaTaM UCCIIET0BAHUS

1.12

MPOBOJUTH KOCBEHHbIE M3MEPEHHUs (U3UUECKUX BEIMYHUH: IUIAHUPOBATH M3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJHATh HM3MEpPEHUs, CIeays
IIPEAJIOKEHHON MHCTPYKLIMM, BBIYUCIIATH 3HAYCHUE BEIWYMHBI U AHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJAHHOU MTOTPEIIHOCTY U3MEPEHUN




1.13

coOyogaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu paboTe c  1ab0OpaTOpHBIM
o0opyoBaHrEM

1.14

pa3nuyaTh OCHOBHBIC NMPU3HAKM W3YYEHHBIX (U3UYECKUX MOJETeH: MarepuanbHas
TOUYKa, aOCOJIIOTHO TBEPAOE TEJI0, TOUYCYHBIII MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHast MOJIEJIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO s1Ipa

1.15

XapaKTepu30BaTh TMPUHIMIIEI JCHCTBUS HU3YyUEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOW HAa WX OMHUCAHWs, UCTOIb3Yys 3HAHUS O CBOWCTBAX (PM3MUECKUX
SBJICHUI U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

HCIOJIb30BATh CXCMbBI U CXCMATUYHBIC PUCYHKHU HM3YUCHHBIX TCXHUYCCKUX YCTpOI‘/JICTB,
MU3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOLIECCOB NMPH PEUICHUH Yy4eOHO-
MPAaKTUYCCKUX 3a4a4, ONTUYCCKUC CXCMBbI IJIA MMOCTPOCHUA H306pa)KeHPII>i B IINIOCKOM
3epKaJie ¥ coOMparoIei T1uH3e

1.17

NPUBOANUTH TPUMEpPHl (HAXOAUTh HH(GOPMAIMIO O TMpHUMEpax) MPAKTHIECKOTO
UCTIOJNB30BaHUS (DU3MYECKHX 3HAHUU B TOBCEIHEBHOW >KU3HU i oOecredeHust
06e3omacHOCTH TpU OOpamieHHH C NpuUOOpaMH M TEXHUYECKUMH YCTpOMCTBaMH,
COXpAaHEHMs 370POBbS M COONIONEHUS HOPM SKOJOTMYECKOTO TIIOBEACHUS B
OKpY>Karollen cpene

1.18

OCYIIECTBIISATh MOUCK HH(pOpMaruu (U3NYECKOTO coAepX aHuid B ceTu MHTepHer,
CaMOCTOSITENIFHO (HDOPMYIUpPYsl TOMCKOBBIM 3ampoc, HAXOAUTh IYyTH ONpEAeICHHS
JOCTOBEPHOCTH TMOJNYYCHHOH HH(OpMAMK Ha OCHOBE WMEIONIMXCS 3HAHUH U
JOTIOJTHUTEIbHBIX UCTOYHUKOB

1.19

MCIIOJIb30BaTh MPH BBHIOJIHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJSIPHYIO JTIUTEPATYPY
(U3UYECKOTO CONIepIKaHus, CTPABOYHBIC MaTEPHAIIBI, pECYpPChI ceTh UHTEpHET; BIaJeTh
MprHeMaMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi HHPOpMamuu U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIC M YCTHBIE COOOIEHHS HA OCHOBE MH(OpMAINH
U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpNAaHUSA, IyOJUYHO MPEACTABIATH
pe3yabTaThl MPOEKTHOW MIJIM MCCIIEAOBATENBLCKOM NESITEIbHOCTH, IPU 3TOM T'PaMOTHO
UCTOJIb30BaTh M3YYCHHBIM MOHSATHHHBIM ammapar W3ydaemoro paszaena (u3uku u
COIIPOBOKAATh BBICTYIUICHHE IPE3CHTAIle C y4eTOM OCOOEHHOCTEH ayauTOpHH
CBEPCTHHKOB

1.21

IpU BBINOJHEHUU Y4YEOHBIX IPOEKTOB W HCCIICAOBAHUM (U3NYECKHUX MPOIECCOB
pacripenenaTh 00S3aHHOCTU B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTHh 3a BBIIOJHEHUEM IUIAaHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLIEHMBATh COOCTBEHHBIH BKIAJ B  JICATCIBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSBIISISI TOTOBHOCTH pa3periaTth KOH(DIUKTHI

IIpoBepsiemble 3JIeMeHTHI coaep:xkanus (9 kiacc)

Kon
paznena

9JICMCHTA

Kon IIpoBepsieMble 371€MEHTHI COAECPKAHUS

8

MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema oTcuera




8.2

OTHOCHUTENBLHOCTh MEXaHHUYECKOT'O JABUXKCHUA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE

8.4 HepaBHoMepHOe mpsimonuHeiiHOe JaBukeHHe. CpenHsss U MIHOBEHHAas
CKOpPOCTb T€JIa P HEPABHOMEPHOM JIBYKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIMHENHOE IBUKCHUE

8.6 CBoboanoe nanenue. OnbiThl [anues

8.7 PaBHOMepHOE IBMXEHHE MO OKpYKHOCTH. Ilepmon m yactota oOparieHusl.
JIuneliHasa U yriioBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [TepBeiit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HproToHa

8.11 IIpuHIUI Cynepno3unuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: CUJIa TPEHUS CKOJIbKEHMSI, CUJIa TPEHUS MOKOs, JPYTHe BUIbI
TPEHUSI

8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
NEN(S 18

8.15 IBumxenne mnaHer Bokpyr Cosnua. IlepBas kocmuueckas CKOpPOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MarepuaabHO TOUKH. AOCOIIOTHO TBEPOE TEJIO0

8.17 PaBHOBecue TBEpAOIo Tea ¢ 3aKPEIVIEHHOM OChIO BpaleHUsl. MOMEHT CHJIBL.
LenTp TsoxecTn

8.18 Nmmnynsc Tena. U3menenne umiynsca. Mmmyibe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABM>KEHNE

8.21 Mexannueckasi paboTa 1 MOIITHOCTh

8.22 Pabota cun TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U pabOThI

8.23 IloTeHunanbHas 3HEpPrys Tena, MOAHATOrO HaJl IOBEPXHOCTHIO 3EMIIN

8.24 IToreHumanbHast YHEPIUs CKATON MPYKUHBI

8.25 Kunernueckas sHeprust. Teopema 0 KHHETUUECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

8.27 [TpakTuyeckue pabOTHI:




Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUST OpycKa WM JIBHKEHUS
IIapHKa 110 HAKJIIOHHOM TJIOCKOCTH.

OmnpeneneHue YCKOpEHHsI Tella IPH PABHOYCKOPEHHOM JIBUKEHUHU IO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

[P PAaBHOYCKOPEHHOM JIBIXKEHHH 0€3 Ha4allbHON CKOPOCTH.

[TpoBepka TUIMOTE3bI: €CIIU MPH PABHOYCKOPEHHOM JIBHKEHHUHU 0€3 HaYallbHOU
CKOpOCTH IIyTH OTHOCATCSI KaK PsiJ] HEYETHBIX YUCEN, TO COOTBETCTBYIOINE
MIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBXKEHHS OT  CHJIBI
HOPMAaJILHOTO JaBJICHHUS.

Onpenenenne k03 uimeHTa TpeHus! CKOIbKEHHS.

OnpenesneHne 5KeCTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUSI TP PAaBHOMEPHOM JIBUKEHUU TeJa I10
TOPU30HTAJILHON IIOBEPXHOCTH.

Omnpenenenue pa®OTBI CHJIBI YOPYrOCTH TIpH TOABEME TIpy3a C
MCTIOJIb30BAHNUEM HEMOIBMYKHOTO U TIOJIBMYKHOTO OJIOKOB

8.28 @usnueckue SBICHUSA B IPUPOJE: IPWIUBBI U OTJIMBBI, ABUKCHUE IUIAHET
ConHeuHO CUCTEMBI, PEaKTUBHOE JABM)KEHHE KUBBIX OPraHU3MOB
8.29 TexHudyeckue ycTpoicTBa: CIUJOMETP, JATUUKH IOJIOKEHHUS, PACCTOSIHUS U

YCKOPEHUSI, PAKETHI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe npmkeHre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUMN: IEPUOI,
4acToTa, aMIUIUTY 1A

9.2 MareMaThueckuil U NpYyKUHHBIA MasTHUKU. [IpeBpaleHue sHeprum mpu
KoJIe0aTeIbHOM JIBUKECHUU

9.3 3aryxatomue konebanus. Beinyxaennsie konedanus. Pe3onanc

94 Mexanuyeckue BOJHBL. CBONCTBa MeXaHMYECKUX BOJH. [IpoponbHble U
MOTIepeYHbIe BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pPAaCIpOCTPAaHECHHSI.
MexaHHUECKUE BOJHBI B TBEPJIOM Telle, CEHCMHUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHueE 3ByKa

9.6 WHudpa3Byk U yabTpa3ByK

9.7 [TpakTuyeckue pabOTHI:
Omnpenenenne 4acTOTHI ¥ IEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.
OmnpeneneHne 4acTOThI U MEPHOAA KoJleOaHUH NPY>KUHHOTO MasTHUKA
HccnenoBanue 3aBUCHMOCTH TEpHOAA KOJIEOaHUIl MOJBEIIEHHOTO K HHUTHU
rpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEpH0/ia KoJIeOaHUH Py>KUHHOTO MasiTHUKA OT
Macchl rpy3a.
[TpoBepka HE3aBHCHMOCTH Tepuoja KOJIeOaHUH Tpy3a, MOJABEUICHHOTO K
HUTH, OT MacChl Tpy3a M >KECTKOCTH NpYKUHBL. V3MepeHue ycKopeHus
CBOOOHOTO Ta/ICHHS

9.8 @dusnueckue SBICHUS B NPUPOAE: BOCIHPHUATHE 3BYKOB JKHBOTHBIMH,




3eMJIETPSACEHNE, CEICMUUECKNE BOJIHBI, LIyHAMH, 9XO

9.9 TexHuueckue ycTpoicTBa: 3X0J0T, UCIOIb30BaHUE YIbTPa3ByKa B OBITY U
TEXHUKE

10 SJIEKTPOMATHUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DNEKTpOMarHUTHOE  MoJIe.  ODJIEKTpOMarHuTHele  BojHBL.  CBoOICTBa
AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31€KTPOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoiaHOBBIE cBOMCTBA
cBeTa

10.4 [TpakTuyeckue pabOTHI:
W3ydeHnue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOMIbIO MOOMIBLHOTO
TenedoHa

10.5 @dusnueckue SBICHHUA B TNPHUpPOJE: OUOIOTHYECKOE ACHCTBUE BHUIUMOTO,
yIBTPa(uOIETOBOTO U PEHTTEHOBCKOTO H3ITyUeHHH

10.6 TexHudyeckue ycTpoOHCTBA: MCIOJIB30BAHUE BIIEKTPOMATHUTHBIX BOJH MJIS
COTOBOM CBSA3U

11 CBETOBBIE SABJIEHUA

11.1 JlyueBast moznens cBera. IcTOUHMKH cBeTa

11.2 IIpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA

11.3 Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 IIpenomsienne cBeta. 3akoH mnpenomieHust cBera. [lonHoe BHyTpeHHee
OTpa)kKeHHE CBETA

11.5 JInnza. Xon ty4yen B 1MH3E

11.6 Onrtuyeckas cuctema ¢oroarnmapara, MUKpOCKOIA U TeJIECKOIa

11.7 I'ma3 xak onrtuyeckas cucrema. bam3opykocTs U JanbHO30PKOCTh

11.8 Paznoxenue Oemoro cBera B cmektp. Ombitel Hpiotona. Cnoxenue
CIEKTPAJIbHBIX 1[BETOB. Jlucnepcus cBeTa

11.9 [TpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIVIa OTPaXEHMsI CBETOBOIO Jyya OT YIUIa
naJIeHusl.
W3ydenune xapakTEpUCTHK H300paKeHUs IPEMETa B INIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIJla IIPEJOMJICHUS CBETOBOTO Jiyda OT YIUIa
MaJIeHUsl Ha TPpaHuIle "BO3IYX - CTEKJIO".
[Tonmyuyenne n300paXKeHU C TOMOIIBIO COOMPAIOLIEH JTHH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMpAaroIien
JIMH3BL.
OMnBITH IO Pa3IOKEHHUIO OEIOro CBETa B CIIEKTP.
OnbITHl 10 BOCHIPHATHIO IIBETAa IMPEIMETOB NPU WX HAOMIONEHUH 4epe3




I[BETOBbIC (DUIIBTPHI

11.10 ®dusnueckue sBieHUsA B npupone: 3atMeHus ConHua u JIyHbI, LBeTa Tell,
OIITHYECKUE SIBIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpOHCTBa: OYKHM, HEPUCKOI, (oToammapaT, ONTHYECKUE

CBETOBOAbI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnbiThl Pesepdopaa u mutanerapuast Mosens atroma. Monens atoma bopa
12.2 Hcnyckanue u norsiouieHue csera atoMoM. KBaHTel. JInHeHyaThle CIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3IydeHus
12.4 Crpoenue atoMHoro sinpa. HykinonHas Mozaens aToMHOrO siipa. M3otomst
12.5 PannoaktusHble npeBpamenus. [lepuon nmomypacnana aTOMHBIX siep
12.6 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cuntesa u nenenus saep. Mcrounnku sHepruu CosiHIA U 3BE3]T
12.9 SAnepHas oHepretuka. JlelicTBUE pPaJMOAKTUBHBIX HU3JIy4CHWM HA JKUBbIC
OpPraHU3MBbI
12.10 [TpakTuyeckue pabOTHI:
HabmtoneHune CrijIonIHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTUIIBI 10 TOPMO3HOMY IIyTH
(mo ororpadusim).
W3mepenue panoakTUBHOTO (poHa
12.11 @dusnueckue SBICHHUS B MPUPOJE: €CTECTBEHHBIH paIHOAKTUBHBINA (OH,
KOCMUYECKHE JIy4YH, PaJUOaKTHUBHOE M3JIy4EHHE INPUPOAHBIX MHUHEPAJIOB,
JEeCTBUE palMOAKTUBHBIX U3JIyUYE€HUIN Ha OPraHU3M YeJIOBEKa
12.12 TexHuueckue yCTpOMCTBA: CIEKTPOCKOI, WHIUBUIYAIbHBIA JO3UMETD,

kamepa Bunbscona

Jlnist IpoBeZieHHsT OCHOBHOTO TOCYAApPCTBEHHOT'O 3K3aMeHa 10 (DM3MKE HCIIONB3YeTCs MepeyeHb
(kogudukaTop) npoBepseMbIX TpeOOBaHMN K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeiabHOMN
IIPOTpaMMbl OCHOBHOT'O 001IeT0 00pa30BaHuUs M SJIEMEHTOB COJICPKAHUS

ITpoBepsemsie Ha OI'D no pusuke TpeGoBaHUs

K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl

OCHOBHOT'O 00111eT0 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ylibTaTaM 0230BOTO YPOBHS OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs Ha OCHOBE

Or'ocC




[Tonnmanue ponu GU3MKKA B HAYYHOH KapTHHE MUPA;

c(OPMHPOBAHHOCTH OA30BBIX MPECTABICHUN O 3aKOHOMEPHOMN CBS3U U NMO3HABAEMOCTH
SBJICHUNA TPUPOJABI, O POJIM SKCIEPUMEHTa B (HU3UKE, O CHUCTEMOOOpa3yrolieil poiu
¢U3MKN B pPa3BUTUU ECTECTBEHHBIX HAyK, TEXHMKH W TEXHOJOTHMH, 00 3BOJIIOLUHU
(¢u3NYeCcKUX 3HAHUM U WX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE MHUPA, O
BKJIa/Ie POCCUICKHUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE
IIPOLIECCOB OKPYKAIOLIEr0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTUM

3HaHMs 0 BHJIaX MaTepuH (BEIIECTBO U IOJIE), O IBIKEHUH KaK crioco0e CyIeCTBOBAHHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU CTPOCHHUS BEIIECTBA, O (UIUUYECKOU
CYIIHOCTH SIBICHUW MPUPOALl (MEXaHMYECKUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX H
KBaHTOBBIX);

YMEHHUE pa3auyaTh SBJICHUS [0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PUINIECKOE SBIICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE M3yUYEHHBIX (DU3MUECKHUX SBICHUI B OKPYXKAIOMIEM
MUpE, BBIIEISAS UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnanenue ocHOBaMH MOHATHMHHOTO ammapaTa M CHUMBOJIMYECKOTO SI3bIKa (DU3UKU U
HCIIOJIb30BaHUE UX Ul PELICHUS yUEeOHBIX 3a/1ay;

YMEHHUE XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCH, UCTIONb3YS
(byHIaMEeHTaJIbHBIE U SMITUPUIECKHE 3aKOHBI

YMeHHE ONMMCHIBATh HM3YYCHHBIC CBOMCTBA Tel M (PU3UYUCCKUE SBJICHUS, HCIONB3YS
(du3HYECKUEe BETHUNHBI

Bnanenne ocHOBaMH METOJOB HAyYHOTO IO3HAHHUS C Y4E€TOM COOJIONEHUS MpaBUII
6e30macHoro TpyJa:

HaOmoeHne  (U3MYECKUX  SBJICHUH:  yMEHHE  CaMOCTOSTENIbHO  coOMparthb
HKCIEPUMEHTAIbHYIO0 YCTAaHOBKY W3 JaHHOrO0 Habopa 0O0OpYIOBaHUS 1O MHCTPYKIHH,
OIMCBIBATH XOJI OIBITA M 3alUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
NPOBEACHUE TPSAMBIX M KOCBEHHBIX HW3MEPEHUH (HU3MUECKUX BEIMYUH: YMEHHE
IUTAHUPOBATh U3MEPEHHs], CAMOCTOSTEIIbHO COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
N0 HMHCTPYKLUMH, BBIYUCIATH 3HAYCHHWE BEIUYMHBI M aHAJIU3UPOBATh IOJTYUYCHHBIC
Pe3yJIbTATHI C YYETOM 3a/laHHON MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHUIT;

MPOBEJCHUE HECIOXKHBIX HKCIEPUMEHTANBHBIX HCCIEOBAHUN; CAMOCTOSITENIEHO
coOHMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY U IPOBOAMUTH HCCIICIOBAHUE 110 UHCTPYKIIHH,
NPEJCTABIATh IMOJYYCHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaOIUI] U
rpauKOB, yUUTHIBATh OTPEITHOCTH, JeNIaTh BHIBOBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

[loHnmaHue XapakTEepHBIX CBOMCTB (u3nuecknx Monened (MarepuaibHas TOUKa,
aOCOJIIOTHO TBEPJOE TEJIO, MOJEIM CTPOCHMS Ta30B, XHIKOCTEH W TBEPABIX Tel,
IUTaHEeTapHasi MOJIEIb aTOMa, HyKJIOHHAsl MOJIENIb @aTOMHOI'O s/ipa) U YMEHUE IPUMEHSITh
UX JUIsl OObSICHEHUS (PU3MUECKUX TPOIIECCOB

YMmenue o0bsICHATH (PU3NYECKHE MPOIIECChl U CBOIMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYalUi PAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA, B YACTHOCTH, BBISABIIATH [IPUYUHHO-
CIIEZICTBEHHBIC CBSI3M U CTPOUTH OOBSICHEHHE C OMNOpPOM Ha M3Y4YECHHBIE CBOWMCTBa
¢bu3nUecKux sSBICHUH, GPU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemaTth pacueTHbIe 3a1a4uu (Ha 6aze 2 - 3 ypaBHEHUH), HCIONB3Ys 3aKOHBI U
(dbopMyIibI, CBS3BIBarOIINE (GU3NUYECKUE BEIMYUHBI, B YACTHOCTH, 3aIHCHIBATH KPATKOE
yCIIOBUE 3a/1aYH, BBISBIATH HENOCTAIOIINE IAHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIHI,
HEOOXOMUMBIC I €€ peIICHHs, HWCIOJb30BaTh CIPAaBOYHBIC JJaHHBIC, MPOBOIUTH




pacyeTsl U OLEHUBATh PEATUCTUYHOCTD ITOJyYEHHOT0 3HaUeHUs (PU3NYECKON BETUUNHBL;
YMEHHUE ONpPEesATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, TIOJYYSHHON MPH PELICHUU
3a1a4u

YMeHue XapakTepu30BaTh NMPUHIUIEI AEUCTBUS TEXHUYECKUX YCTPOWUCTB, B TOM YHCIIE
OBITOBBIX MPHOOPOB, U MPOMBILUIEHHBIX TEXHOJIOTHUECKUX MPOIIECCOB MO UX OMUCAHHUIO,
UCTIONB3Yysl 3HAHUS O CBOMCTBAaX (PM3NYECKHUX SIBJICHUH M HEoOXonumble (U3NYecKHe
3aKOHOMEPHOCTHU

10

YMeHue UCIONb30BaTh 3HAHUA O (PU3UUECKUX SBICHUSAX B MOBCEIHEBHOW >KU3HU VIS
obecrieyeHns: 6€30MaCHOCTH IPU OOpAIIeHUH ¢ OBITOBBIMU PUOOPAMU M TEXHUYECKUMHU
YCTPOHCTBaMHU, COXPAHEHUS 3A0POBbS 1 COOTIOIEHUS] HOPM 3KOJIOTMYECKOTO TIOBEJICHHUS
B OKpYXarolleil cpezie; MOHMMaHue HE00X0IUMOCTH TPUMEHEHUS TIOCTHIKEHUH (PU3UKU
Y TEXHOJIOTUH JJIS1 pallHOHAIEHOTO IPUPOAONOIB30BAHHUS

11

OnbIT moOHMCKa, NpeoOpa3oBaHUsl M TMPEACTaBICHUS UHPOpPMAUUU (HU3NIECKOTO
COJIep’KaHUs C UCIOIB30BAHNEM HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA;
YMEHHUE OLCHUBATH JOCTOBEPHOCTH MOJYYCHHOH MH(OpMAIMM HA OCHOBE UMEIOIUXCS
3HAHUH U JOTOJIHUTEIBHBIX HCTOUHUKOB;

YMEHHUE HCIOIb30BaTh MPU BBHINOJHEHUN YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISAPHYIO
auTeparypy (U3MYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, PECYpChl CETH
WNHurepHer;

BJaJieHHe 0a30BBHIMH HaBBIKAMM TpeoOpa3oBaHus MH(OpMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE MH(OPMAIIUH U3 HECKOJIBKUX HCTOYHUKOB

[lepedeHb 1eMEHTOB coepkanus, mpoBepseMbix Ha OI'D o dusuke

Kon

[IpoBepsieMblil 2IEMEHT COAEPHKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanuyeckoe nBwkeHue. MarepuanbHas Touka. Cuctema otcyeta. OTHOCHTENIBHOCTH
JIBUKCHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE BMKeHUE. Cpenssist ckopocTh. Dopmyna i BBIYUCIECHUS
CpeaHen CKOPOCTH:

1.3

PaBHOMepHOG HpﬂMOHHHeﬁHOG JBHXXCHHUC. 3aBHCUMOCTh KOOpJAuHAaThl TCjIa OT BPCMCHH B
CJIydac paBHOMCPHOTO HpHMOHHHeﬁHOFO JABMOKCHUA:

x(t) = Xo + vxt.

I'paduxy 3aBUCUMOCTH OT BPEMEHH JJIsl IPOEKIMHU CKOPOCTH, MIPOESKIIUH TePEeMEICHHS, MyTH,
KOOPJMHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU

1.4

3aBUCUMOCTb KOOPJMHATHI T€Jda OT BPEMEHHU B ClIydyae PaBHOYCKOPEHHOI'O MPSIMOJIMHENHOIO
JBHYKCHHUS:




t2
x(t)=x,+v, t+a, 3

@opMyIbl U1 IPOEKLUU NEPEMELICHUS, IPOEKIUU CKOPOCTH U NPOEKLUMHU YCKOpPEHHUs IIpU
PaBHOYCKOPEHHOM IPSAMOJIUHEHHOM JABUKCHUU:

t2
s.(t)=v, t+a, S
v.(O)=v, +a,t,
ax(t) = const,
Vax® - Vix® = 2ax8x.

I'paduku 3aBUCUMOCTH OT BPEMEHH IS IPOCKIMH YCKOPEHUS, TPOSKIIUH CKOPOCTH, TPOSKITUH
IIEpEMEILEHUS], KOOPAUHATHI IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU

1.5

CBobonnoe manenue. Popmysbl, ONUCHIBAIOIIME CBOOOJHOE TaJeHHE Tela MO BEPTUKAIH
(IBMKEHHUE Tella BHU3 WITM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH
OT BPEMEHU JJIsl MPOCKIMH YCKOPEHHS, MIPOSKIIUN CKOPOCTH M KOOPAHMHATHI MPHU CBOOOJIHOM
MaJICHUU TeNa N0 BEPTUKAIU

1.6

CKopocTh paBHOMEPHOI'O JBMKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBieHne ckopocTH.
®opmyiia A7 BBIYUCICHUSI CKOPOCTH Uepe3 painyc OKPYKHOCTHU M MEPUOJ OOpAICHUS:

27 R
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IlenTpocTpeMuTrenbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBHOIO YCKOPEHHS.
@dopmya 1715 BBIYUCIEHNS YCKOPEHUS:

1.7

Macca. [1notHocTs BemecTsa. @opmyiia i BBIYUCICHUS IUIOTHOCTH:

P=;

1.8

Cuna - BekTopHas ¢pusudeckas BennynHa. CloKeHue Cui

1.9

SBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

—

F=m-a.

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CUIIbI, IEHCTBYIOIIEH Ha TEIIO




Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

F12—>1 = _Fi—>2

1.12

Tpenue mokoss U TpeHUE CKoibxkeHusd. Popmyna A BBIYUCICHUS MOAYJSA CUIbl TPEHUS
CKOJIbXKCHUS:

Fp=wN

1.13

Hedopmanus Tena. Ynpyrue u Heynpyrue nedopManuu. 3aKoH ynpyroi nedopmanuu (3aKoH
I'yka):

F=k-Al

1.14

BCGMI/IpHOQ TATOTCHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

F=G-

m,-m,

—.

Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.

®opmya 1715 BEIYMCIEHNS CUIIBI TSHKECTH BOJIM3HM IOBEPXHOCTH 3EMIIU:
F =mg.

IBmxenne 1uiaHeT BOKpyr Cousnua. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
Ieperpys3Ku

1.15

Wmmyinbe Tena - BeKTopHas Gpu3nveckasi BeIHYHHA.
p=my

NMirynbec cucTeMsl Tell.
N3menenue umiynsca. IMnyiibe cuisl

1.16

3akoH COXpPaHCHUS UMITYJIbCA IJIA 3aMKHYTOI7I CHUCTCMBI TCII:
p =my, +m,v, = const.

PeakTuBHOE NBMKEHUE

1.17

Mexanunueckas padota. @opmyia Assi BBIYUCICHUS Pa0OThI CHIIBI:
A= Fscosa.

Mexannueckas MOITHOCTE:

1.18

Kunernyeckas ¥ OTEHIMAIBHAS DHEPTHSL.
@opMyia i1 BBIYMCIICHUS] KHHETUYECKOU DHEPTUHU:

2
my
E =

L)




TeopeMa 0 KHHETUUYECKOU YHEPTHH.
®opmyna 1715 BBIYMCIIEHUS TOTEHLIMAIbHON SHEPT UM Te€Ja, TOAHATOI0 Hall 3eMJIeH:

E, = mgh

1.19

Mexanuueckasi JHEPTUSL:
E =Ex + E,.

3aKOH COXpaHEHHsI MEXaHU4eCcKoW sHeprun. dopMyiia i 3aKOHA COXPAaHEHUSI MEXaHUYECKOU
SHEPIUU B OTCYTCTBUE CUJI TPEHHUS:

E = const.

IIpeBpanicHne MEXaHUYECKOW SHEPIUH IIPU HAJIMYUU CUIIBI TPEHUS

1.20

IIpocTeie MexaHU3MBI. "30JI0TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cubl:

M =FL
YcnoBue paBHOBECUS pblyara:

M +Mx+..=0.

IToaBMXHBIN 1 HEMOABUKHBIN OJIOKH.

_ ATIOJ'IC'SH&}I
KII/I npocTeix MeXxaHu3moB, = 4

aTpayeHHas

1.21

JlaBneHue TBEpAOro Tena.
@opMyiia i1 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:

PZE-

JlaBneHue raza. ATMochepHoe JaBlieHHeE.
I'mppocTaTdeckoe 1aBJIeHUE BHYTPU KUIAKOCTH.
@opMyia 11 BBIYMCIICHUS 1aBJICHHUs] BHYTPU KUIKOCTH:

P = Ppgh+ p,,

1.22

3axoH [lackans. I'mapaBnndeckuil npecc

1.23

3akoH Apxumena. @opmyJia s ONPEIEIECHNS BBITAIKUBAIOIIEH CHIIbL, AEHCTBYIOIIEN Ha TEIO,
MIOTPY>KEHHOE B JKUJIKOCTb WJIU T'a3:

FApx. = ng

VYcnosue nnaBauus Tena. Ilnapanue CYJOB 1 BO3AYyXOIUIaBaAHUC

1.24

Mexannueckue KoyiebaHus. AMIUIMTYJa, MEpHOA M dacToTa Kosebanuil. dopmyia,




CBSI3BIBAIOIIAS YACTOTY U MEpUOJ KoeOaHuit: V= ?

1.25

MareMaTHuecKuil ¥ TPYXUHHBIM MasTHUKHU. [IpeBpalieHue >HEPruu Npu KoJieOaTeIbHOM
JBHYKCHUU

1.26

3aryxatomue Konebanus. Beinyxaennsie konedanus. Pesonanc

1.27

Mexannueckue BoOJHBL IIpomosibHble M NomnepedyHble BOJHBL. J[IMHA BOJHBI M CKOPOCTH
pacnpoCTpaHEHUs BOJIHBL:

A=v-T

1.28

3ByK. I'poMKocTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TPAaHUIE JBYX CpE.
WHudpa3Byk U yabTpa3ByK

1.29

[TpakTuyeckue paboThI

W3mepeHnne cpeaHeil IUIOTHOCTH BEILIECTBA; apXMMEIOBOM CHIIBL, >KECTKOCTH IPYXKHHBI,
KO3 QHIMEHTa TPEHUsI CKOJIbXKEHHUS; padOThl CHUJIBI TPEHHs, CUIBI YIPYTOCTH; CpeIHEi
CKOpOCTH JIBIDKEHHSI OpyCKa MO HAKJIOHHOW IIOCKOCTH; YCKOPEHHUsI OpycKa MpH JABMKEHHUH T10
HAKJIOHHOH IJIOCKOCTH; YaCTOThI U MIEpHOJia KOIeOaHU MaTeMaTHYECKOTO MasiTHUKA; YaCTOTHI
U Tiepuoja KojeOaHUil NMPYKUHHOTO MasTHHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIET0 Ha pbIYar;
paboThI CHIIBI YIIPYTOCTH NP MOABEME TPy3a C MOMOIIBIO HETIOABHKHOTO 0J10Ka; pabOTHI CHIIBI
YIPYTOCTH MPH MOIBEME TPy3a ¢ TOMOIIBIO TOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpY>KEHHOM YacTH Tela M OT
IUIOTHOCTH KMJKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJIBI OT MACChI TEJNa; CUJIbI TPEHHS
CKOJILKEHHUSI OT CHJIBI HOPMAJIbHOTO JaBJICHUS M OT POAa MOBEPXHOCTH; CHUJIBI YNPYTOCTH,
BO3HHKAIOIIECH B MPYXKUHE, OT CTENEHH JAedopMaIiy NpYy>KUHBI; YCKOPEHUs: OpycKa OT yria
HAKJIOHA HaNpaBJISIONIEH; meproa (4acToThl) KoJeOaHul HUTSIHOTO MasiTHUKA OT JAJTUHBI HUTH;
nepuosia KosiebaHWH MPY)KMHHOTO MasTHHUKAa OT MAacChl Ipy3a M JKECTKOCTU IPYXKHHBI,
UCCIIeIOBaHNE HE3aBUCUMOCTH MEpH0/ia KoJeOaHuil HUTSHOTO MasiTHUKA OT Macchl rpys3a.
ITpoBepka ycnoBHs paBHOBECHS pblyara

1.30

@usnuecKue SABICHUS B IPUPOAEC: IPUMEPHI JBUKEHUS C PA3JINYHBIMU CKOPOCTSMHU B KUBOU U
HEXXUBOU IpUPOJE, ACHCTBUE CWUIIBI TPEHHS B IIPUPOJE M TEXHUKE, IPUIUBBI U OTJIMBBI,
nBrKeHHE TU1aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE IBUJKEHUE KUBBIX OPraHU3MOB, pblUaru
B TeJIe YellOBeKa, BIUSHHE aTMOC(EpPHOro AaBICHHUS Ha XUBOW OpPraHM3M, IUIaBaHUE PHIO,
BOCIIPUATHUE 3BYKOB )KMBOTHBIMU, 36 MJIETPACEHHE, CECMUYECKUE BOJIHBI, IlyHAMH, 2XO

1.31

TexHuueckue yCTpOMCTBA: CHUIAOMETP, NAaTYUKU IIOJIOKECHMS, PACCTOSHMS U YCKOPEHUS,
JMHAMOMETD, MOIIUITHUKY, PAKEThI, PbIUar, MOJABWXHBIN U HETIOJABWKHBIN OJIOKH, HAKJIOHHAS
IUIOCKOCTB, MPOCThIE MEXaHU3MBI B OBITY, COOOILAIOIIMECS COCY/IbI, YCTPOHCTBO BOJOIIPOBO/IA,
THIPAaBINYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBO HAcCOC, apeoMeTp,
9X0JIOT, UCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

TEIUUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOEHHMs BemiecTBa. Mojenu
TBEPJIOT0, KHUJIKOTO M Ta3000pa3HOTO COCTOSHUI BemecTBa. Kpucramumyeckue u amopgHbie
Tena

2.2

JIBikeHue uyacTuil BemiecTBa. CBs3b CKOPOCTH JABIDKEHHMSI YAacTHIl C TEMIEpaTypou.
BpoyHoBckoe nBmxenue, muddys3us
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CMauuBaHue U KalmUJIJIAPHBIC ABJICHUA

24 TeruoBoe paciIMpeHue U cxaTue
2.5 TernnoBoe paBHOBECUE
2.6 Buytpennss sneprusi. Pabota u Temonepenayda kak cnocoObl K3MEHEHUSI BHYTPEHHEH SHEPTUH
2.7 Bunel Temnonepenayn: TENIONPOBOIHOCTD, KOHBEKLINS, U3TyUEHHUE
2.8 Harpeanue u oxnaxzaenue ten. KonuuecTBo TEIIOoThL. Y AeIbHas TEMIOEMKOCTD:
Q=cm(t2 - t1)
2.9 3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MPOLIECCax. Y paBHEHUE TEIUIOBOrO OaaHca:
Qi +Q2+...=0
2.10 |HMcnapenue u konaeHcauus. V3MeHeHME BHYTPEHHEW SHEPIrUM B IPOLECCE MCMAPEHUS U
KoHzeHcanuu. Kunenue xxuakoctu. Y aenpHas TEmioTa napooopa3oBaHus:
1-£
m
2.11 BnaxnocTs Bo31yxa
2.12  |IlnaBnenue u Kpucramnuzauus. l3MeHeHue BHYTPEHHEW OSHeprum NpU IUIABICHUU U
KpUCTAJIIIM3aluu. Y IebHasl TEII0Ta TUIaBJIECHUS:
m
2.13 | BHyTpeHHSs 3HEpIusi CropaHus TOIUIMBA. Y I€JIbHAS TEIUIOTa CTOPAaHUs TOIIJIUBA!
q9=—
m
2.14 | IIpunnuns! paboTs! TeroBsix apurarenei. KI1[ TemmoBoro nurarens
2.15 |IIpakTtuueckue pabOThI
N3mepenue yneiapbHOHW TEIJIOEMKOCTHM METAJNIMYECKOr0 LMWIMHAPA; KOJUYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJOW KOMHATHOM TeMmepaTypbl (PMKCHPOBAHHON Macchl, B KOTOPYIO OITyIIEH
HarpeTbli LMIUHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeTbiM LUJIMHAPOM, IIOCIIE
OIyCKaHUsl €ro B BOJAY KOMHATHON TEMIIEpaTypbl; OTHOCUTEJIBHOM BIIAKHOCTH BO31YyXa;
y€IbHON TEIUIOTHI IUIABJICHNUS JIbJA.
HccnenoBanne W3MEHEHMsI TEMIIEPATypbl BOJbl IPU  PA3IUYHBIX YCIIOBUSX; SIBJICHUS
TEII000MEHa NPU CMEUIMBAHUN XOJIOHOW U ropsiueld BOJIBL; IIpoliecca UCTIapeHUs
2.16 |®usnueckue SABICHUS B NPUPOJIE: NMOBEPXHOCTHOE HATSIKEHUE U KAaNWUISPHBIE SBICHUS B
NpUpPOJIe, KPUCTAILIBI B Ipupoae, u3nydenue CoiHia, 3aMep3aHue BOI0EMOB, MOPCKHE OpHU3bI;
o0Opa3oBaHHE POCHI, TyMaHa, WHesl, CHeTa
2.17 | TexHuueckue yCTpPONCTBA: KaMJUISIPhI, IPUMEPHI UCIOJIb30BAHUS KPUCTAIIIOB, KUJIKOCTHBIN

TEpMOMETpP, JaTYMK TEMIEpaTypbl, TEPMOC, CHCTEMA OTOIUICHHs JIOMOB, THUIPOMETpHI,
NICUXPOMETP, MapoBasi TypOuHa, ABUraTellb BHYTPEHHETO CrOpaHuUs




OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpusanus Tei. /[Ba Buga 3JeKTpUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nosie. HampsokeHHOCTh 3nekTpuueckoro noss. IlpuHnun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
3.5 Hocurenu snexkrpuueckux 3apsnoB. JleWCTBUE 3IEKTPUYECKOTO IIOJS HA JJICKTPUYECKUE
3apsaabl. [IpoBOAHUKY U TUBIIEKTPUKU
3.6 ITocTosiHHBIN AneKTpUYecKui ToK. JleficTBUs anekTpuueckoro Toka. Cuna toka. Hanpsbxkenue.
=4
t
U=—
q
3.7 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AETBHOE IIEKTPUUECKOE CONIPOTUBIICHHUE
[
R=2
S
3.8 3axoH OMa U1 ydacTKa IEKTPUYECKOM LIeTu:
U
[=—
R
3.9 IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
Ii=I; U=U; +Uz;; R=R; +Ro.
[TapanienbHoOe cOEAMHEHNE IPOBOHUKOB PAaBHOI'O CONIPOTUBIICHHUS:
R
|
U =Uyul=L+1; R=—,
2
CMeniaHHbIE COEUHEHMS IPOBOIHUKOB
3.10 |PabGoTa u MOIIHOCTb AJIEKTPUYECKOTO TOKA.
A=U-1-;,P=U"1
3.11 3akon Jlxxoyns-Jlenua:
Q =2-R-t
3.12 | OmbIT Opcrena. MarHuTHOE 1OJI€ IPSIMOTO MPOBOJHUKA C TOKOM. JINHUM MarHUTHON HHIYKIIUU
3.13 | MarsuTHOe 1noJje NOCTOSIHHOIO MarHuTa. B3anMmopaeiicTBre MOCTOSHHBIX MarHUTOB
3.14 JlelicTBME MarHUTHOTO IOJISI HA TPOBOJAHUK C TOKOM




3.15

Omnbitel @apazes. SABnenue anekTpoMaruuTHol uHAYKuu. [Ipasuno Jlenna

3.16

[TpakTuyeckue paboThI

N3mepenue 51eKTpUYECKOTO CONPOTUBIIEHUS PE3UCTOPA; MOILMHOCTH 3JIEKTPUYECKOIO TOKA;
paboThI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IIPOBOAHMUKE (PE3UCTOPHI,
JIAMIIOYKa), OT HANPSDOKEHHS Ha KOHLAX MPOBOJAHUKA; 3aBUCUMOCTH COTNIPOTUBIICHUS OT JJTUHBI
IIPOBOJHMKA, IJIOLIAAH €r0 MONEPEYHOI0 CEYEHUS U yIEIbHOIO CONPOTHUBIICHUS.

[TpoBepka mpaBuiaa AJisl SJICKTPUUECKOTO HANPSHKEHHUS NPU MOCIEIOBATEIIEHOM COCAMHEHUH
MIPOBOJIHUKOB; IMpaBHja IS CHJIBI 3JIEKTPHUYECKOTO TOKA MPU MapaljielbHOM COCAMHEHUH
IIPOBOAHMKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

@dusnueckue SBICHUS B NPUPOJAE: IIEKTPHUUECKUE SBJICHUS B aTMocdepe, 3IEKTPUUYECTBO
KHMBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMH, Apeid MOIIOCOB, POJIb MATHUTHOTO TOJS JUIS
KHU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

3.18

TexHudyeckue yCTpPOMCTBA: DIJIEKTPOCKOI, aMIEPMETP, BOJBTMETP, pEOCTaT, CUETUHUK
ANNEKTPUYECKON SHEpPIuy, AIIEKTPOOCBETUTENBHBIE npudopHl, HarpeBaTelbHbIE
ANIEKTPONpUOOpsl  (IPUMEpBI),  DJCKTPUYECKHE  TPEAOXPAHUTENH,  SJIEKTPOMArHMT,
AJIEKTPOABUraTENb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19

DnexTpoMarHuTHble BOJHbI. [1Ikana 37€KTpOMarHUTHBIX BOJIH

3.20

JIyueBas monens cBera. [IpsMonMHEHOE paclIpOCTPaHEHHUE CBETA

3.21

3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

3.22

IIpenomiieHne cBeTa. 3aKOH MPENTOMIIEHHS CBETA

3.23

Hucnepcus cera

3.24

JInnza. Xop nydeii B muH3e. POKyCHOE paccTOsIHUE JMH3bL. OnNTHYECKas CUila JIMH3bI:

D=1/F

3.25

I'ma3 xak ontudeckas cucrema. OnTHuecKue npruoopsl

3.26

[TpakTuyeckue paboThI

N3mepenue onTUYECKON CHIIBI cOOMparomiei JMH3bI; (POKYCHOTO pPacCTOSIHHSI COOMparoIien
TUH3BL (IO CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa M U300paKeHHs, KOTr/a IMpeaMeT
pacrioyio’keH B IBOMHOM (pokyce), moKa3aTelis MPeIoMIICHHUS CTeKJIa.

HccnenoBanue CBOWCTBA M300paXEHUS, MOJYYEHHOTO C IOMOIIbIO COOMpAIOLICH JIMH3HI,
M3MEHEHHs (OKYCHOTO PACCTOSIHUSA JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJIa MPEIOMIICHHS
CBETOBOI'O JIy4a OT yIJIa IaJIcHUs Ha TpaHulle "BO3yX - CTEKIO"

3.27

dusnueckue sBieHUs B pupoje: 3aTMenus Connna u JIyHsl, IIBeTa Tell, ONTHYECKUE SBICHUS
B aTMocdepe (uBeT HeOa, pepakuus, paayra, MUPax)

3.28

TexHuueckue yCcTpoicTBa: OUKH, IEPUCKOT, (POTOANIAPAT, ONTHYECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

4.1

PagunoaktuBHOCTH. Anb(da-, 6eTa-, ramma-u3inydenus. Peakuuu ansga- u 6era-pacmnaga

4.2

OmnbiTel Pesepdopaa no paccesnuto ansa-uactuul. [lnanerapaas Moaens atoma




4.3 CocraB aromHoro spa. M3oronst

4.4 Ilepuon nomypacnaza aTOMHBIX sIIEp

4.5 SAnepHble peakuy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOI'O YHCET

4.6 @dusnueckue SBICHUS B NPUPOJE: €CTECTBEHHBIM pagHOaKTUBHBINA (DOH, KOCMUYECKHUE JTy4H,

PagUOAKTUBHOE U3JIyYEHUE IIPUPOJHBIX MUHEPAJIOB, ACUCTBUE PAAMOAKTUBHBIX U3JIy4YE€HUN HA
OpraHu3M 4YeJI0BEKa

4.7 TexHuueckue yCTpONCTBA: CIEKTPOCKOI, MHIWBHUIyaJIbHBIM J0O3UMETpP, Kamepa BuibcoHa,

AACPHAad SHCPTCeTUKA

TEMATHYECKOE INTAHUPOBAHHUE

7 KJ1ace

Kox-Bo Tema ypoka
YPOKOB

Bo03MO0KHOCTH HCITOJIL30BAHUS
20P, YMM

6

@du3nKa U ee poJb B MO3HAHUU OKPY’KAIOIIEro MUpa https://resh.edu.ru/subject

5

IlepBoHaYaIbHBIE CBEJICHHUSI O CTPOSHUH BEIIECTBA /28/7/

21

JIBM>KeHUE U B3aUMOJICHCTBUE TEJI

21

JlaBneHue TBEpABbIX TeJl, )KUAKOCTEM U ra3oB.

12

PaboTa 1 MOITHOCTB. DHEprus

ARl el e

3

IToBTOpEeHHE

68

Hroro

8 kiacce

Koa-so
JacoB

Tema ypoka

Bo3moxHocTh Hcnosb3oBanus 0P, YMM

—

28

TermnoBble SIBIIEHUS

35

3JICKTpI/I‘-IeCKI/I€ 1 MaroHuTHBIC ABJICHUA

IToBTOpEeHHE

https://resh.edu.ru/subject/28/8/

68

HUroro

9 kjaacce

Ne | Koja-Bo

YPOKOB

Tema ypoxka

Bo03MO0KHOCTH HCITOJIL30BAHUS
20P, YMM

40

Mexannueckue IBICHUS

15

MexaHnndeckue KoueOaHus 1 BOIHBI

https://resh.edu.ru/subject

6

DJIEKTPOMATHUTHOE MOJIE JJIEKTPOMATHUTHBIE BOJIHEI 128/9/

15

CBeTOBBIE SIBJICHUS

15

KBauToBrie siBiIeHIS

SNl Fal Rl Il o

11

[ToBTOpUTENHEHO-0000MIAIONTNI MOTYTB

102

HUroro
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