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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHa Ha OCHOBE TMOJOXEHUM U TpeOOBaHUU K pe3yjIbTaTaM OCBOCHHUS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxe c¢ yu€toM deaepanbHO paboueil MpPOrpaMmbl
BocnuTanus 1 KoHnenmmu npenogaBanust yaeoOHoro npeamera «Dusnkay.

Conepxanue mporpaMMbl 1o (DUM3MKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCAd W OPraHU3alUI0 H3YyYCHHUS
bu3NKM Ha NEeATeTbHOCTHOW OCHOBE. B mporpamme mo ¢usuke y4duThIBaIOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJJAHUPYEMBIM JTUYHOCTHBIM W METalpeIMETHBIM pe3ysibTaTaM OOyYCHHs, a
TaK)K€ MEKIIPEAMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUCOHBIX TMPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 1o (Qu3uKe yCTaHABIMBACT paclpeesieHre Yy4eOHOro
MaTepuaiia mo rojaMm oOy4yeHus (MO KiaccaMm), MpeajaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHKE pa3BUTHS
MPEIMETHOTO COCPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCSl.

[IporpamMma mo ¢usuke pa3paboTaHa C IENBbIO OKa3aHUS METOIUYECKON
MOMOIIIM YYUTEIIO B CO3/IaHUU paboUueii MPOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

du3uka ABIAETCS CHUCTEMOOOPA3YIOUIMM I  ©CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, TOCKOJbKY (U3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IPOIICCCOB W SIBJICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpaduei, BHOCHUT BKJAJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEAOCTaBIsIeT Hauboyiee SCHbIE O0pas3llbl MPUMEHEHHS] HAYYHOTO
METO/1a IO3HAHMSI, TO €CTh CII0C00a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 riaaBHBIX 33724 (PU3UYECKOr0 00pa3oBaHUs B CTPYKTYpe 0OIIero
00pa3oBaHusI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TPENIOJIAraeT OBJAJACHUEC
CJIEIYIONMMU KOMIETECHTHOCTSAMHY, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYTO
IPaMOTHOCTb:

e HAYYHO OOBSICHSATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPIPETHUPOBATh JAHHBIE MW  HMCIOJB30BaTh  HAy4YHBIC
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUS BBIBOJIOB.

lemn wu3ydeHuss u3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHnenuu mnpenogaBanus yuyeOHOro mnpenmera «Dusmka» B



oOpa3oBarenbHbIX opranu3auusx Poccuiickoil @enepauuu, peanu3yroLUX

OCHOBHBIE 00I1I€00pa30BaTENbHbIE MPOTrPaMMBbl, YTBEPKACHHOW pEHICHUEM

Konnerun Mwunucrepcra npocseiienus Poccuiickoit ®deneparnu (IpOTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).
ey uzyyenus: pusuKu:

npuoOpeTeHre MHTepeca U CTPEMJICHUS O0yYarouuxcsi K Hay4HOMY
W3YYEHUIO MPUPOJIbI, Pa3BUTUE UX HHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHU O HAYYHOM METOJAE [O3HaHUS W
dbopMHpOBaHHE HCCIAEAOBATEIIbCKOTO OTHOILIEHUS K OKPYXaIoIUM
SBJICHUSIM;

(opMUpOBaHHE HAYYHOI'O MHPOBO33pPEHHS KaK pe3ysbTara H3y4yeHUs
OCHOB CTPOEHMsI MaTepUH U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMHpOBaHUE MPEACTABICHUN O POJIM (PU3UKH JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TNPEJICTABICHUA O BO3MOXKHBIX cdepax  Oynymiei
po¢dheCCUOHATIBHON AESTEIbHOCTH, CBA3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJIbHENIIeMy OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTKeHHE ITHX IIeJieH MporpaMMbl 1Mo (Qu3uke Ha ypOBHE OCHOBHOTO
o01ero 00pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

MpUOOpPETEHUE 3HAHMA O JUCKPETHOM CTPOCHHHM BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

MPpUOOpPETECHUE YMEHUM OMKUCHIBATh U OOBSCHITH (DU3NUYECKUE SBIICHUS
C MCTIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIIEHUsI TMPOCTEHINMX pacyETHBIX 3aaad ¢
UCIIOJIb30BaHUEM bu3nIecKux MOJIETIEH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMI HAOIIOJaTh TPHUPOAHBIC SBJICHHUS W BBIMOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U IKCIIEPUMEHTAILHBIC UCCIICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TTPHOOPOB;

OCBOCHHE mTpuéMoB paboTel ¢ uHpoOpManuendn  (Pu3UIECKOro
coliepKaHusl, BKIIOYass MHPOPMAIUIO O COBPEMEHHBIX JOCTIKECHUSIX
(bu3HNKK, aHAU3 U KPUTHYECKOE OIEHUBAaHUE MH(POPMAIINK;
3HAKOMCTBO €O cdepamu  MPOPECCHOHAIBHONW  JIEATEIbHOCTH,
CBS3aHHBIMM C  (PU3UKOW, ¥ COBPEMCHHBIMH  TCXHOJOTHSIMH,
OCHOBAHHBIMU Ha JOCTIKCHUSAX (PU3UIECKON HAYKH.



Ha usyuenue ¢usuku (0a30Bblil ypoBEeHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus 0TBOAUTCS 235 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kmacce — 68 vacoB (2 ywaca B Heaemwo), B 9 kimacce — 99 yaca (3 yaca B
HEJIEIO).

[Ipensaraemelil B mporpaMme no (pu3ukKe rnepedeHb J1adbopaTtopHbIX padoT
U OIBITOB HOCUT PEKOMEHJATENbHBIA XapakKTep, YUYUTENb JENacT BbIOOP
MIPOBEICHMS J1a0OPaTOPHBIX padOT M OMNBITOB C YYETOM HWHIMBHIYaIbHBIX
0COOEHHOCTEeW  00ydwaroluxcsi, CIHCKa OKCHEPUMEHTAIbHBIX  3aJaHH,
npeajaraeMbiX B paMKax OCHOBHOI'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (hU3HuKe.

COJEPXAHME OBYUYEHUA

7 KITACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPY/KaOIIero Mupa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre Benu4yuHbL. M3Mepenue ¢usznueckux BenuuuH. Ouznyeckue
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue €CTECTBEHHbIE HAyKU U3Y4alOT MPUPOAY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOIIOJEHHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJBI)KCHUE THUIOTE3, OJKCICPUMEHT IO TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmogaeMoro siBjieHus. OnucaHue (U3MYECKUX SIBICHUM C
ITOMOILBO MOJIEJIEN.

Jlemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue mpuOOPHI U Mpolieaypa NPsIMbIX U3MEPEHUM aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.

Jlabopamopnvie pabomuel u onvimol.

1. OmpeneneHue 1EHbI IETIEHUS ITKAIbl U3MEPUTEIHLHOTO TIprbOopa.

2. H3mepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TEA.

4. OmpeneneHue pa3MepoB MabIX TeEl.

5. W3mepeHue Temreparypbl Mpy MOMOIIM KUIAKOCTHOTO TepMOMETpa U

JaTyuKa TeMIepaTyphl.



6. IIpoBeneHue uccinenoBaHus MO MPOBEPKE TMIOTE3BL: JATBHOCTh MOJETA
[mapuKa, MyIIEHHOTO0 TOPU30HTAIBHO, TEM OOJbINEe, YeM OoJIbIe
BBICOTA MYyCKA.

Paznen 2. IlepBoHavaibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, HMX pa3Mmepbl. OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>keHue yacTtul, BemiecTBa. CBs3b CKOPOCTH JBHMXKEHHUSI YacTHUIl C
TeMriepaTypoii. bpoyHoBckoe nBrkenwue, nuddysus. BzanmozaeiicTBue gacTuiy
BEIIECTBA: MIPUTSHKEHUE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUSI BEIIIECTBA: CTPOEHHUE Ta30B, JKUAKOCTEH U
TBEPBIX (KPUCTAJUTMUECKHUX) Tell. B3auMOCBsI3b MEX1y CBOWCTBAMH BEILIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKEHHUS.

2. HabGmoaenue nuddyszuu.

3. HaGnmionenue  sBieHuM, OOBACHSIOMIMXCS — MPUTSDKEHUEM — WJIU

OTTAJIKUBAHUEM YACTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTpa aToMa METOJIOM pSAoB (C  HUCHOJIb30BAaHUEM

doTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEMJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Paznen 3. /IBuikeHue U B3aumo/ieiicTBHE TeJl.

Mexannueckoe ABrkeHue. PaBHOMEpHOE M HEPABHOMEPHOE JIBMKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBnenue vHepMU. 3aKOH MHEpPUUM. B3ammoneincTBue Ten Kak MpUYrHa
W3MEHEHHUSI CKOPOCTH JBHKEHHUS Tell. Macca kak Mepa WHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHIIE
00bEMa BelecTna.

Cuita kak xapakTepucTuka B3aumoeicTBus Ten. Cua ynpyrocTu U 3aKOH
I'yka. M3mepenne cuitbl ¢ TOMOIIBIO TUHAMOMETpPA. SBJIEHHUE TATOTEHUS U CUIa
Tsokectd. Cuna TsDKeCTHM Ha Jpyrux IuiaHerax. Bec Ttema. HeBecoMoCTb.
CroxeHue cuil, HalpaBJICHHBIX MO OAHOW IpsiMoi. PaBHOmeWCTBYyIOIIas CHUIL.
Cuna tpenus. TpeHue CKOIBXKEHHUS W TPEHHE NOKOsS. TpeHue B mpuUpone U
TEXHUKE.



Jemoncmpayuu.

1
2
3
4.
5
6

HabmtoneHne MexaHM4ecKoro JBM)KEHUS Teja.

N3mepenne CKOpOCTH MPSIMOJIMHENHOTO ABUKCHUS.
HabutoieHue siBJaeHUs] UHEPIIUH.

Hab6itoieHne u3MeHeHus: CKOpoCTH IIPU B3aUMOJIEHCTBUY TEJL.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxxeHue CHUJl, HAalPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomel u onvimol.

1.

OnpeneneHue CKOpPOCTH PABHOMEPHOTO JBMIKEHHS (IIapUKa B
KUIKOCTH, MOJIEIIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajiee).
Omnpenenenue cpelHel CKOPOCTH CKOIBKEHHS OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OnbIThI, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu)
MPY>KUHBI OT MPUII0KEHHOMN CHUITBI.

OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCThH CHUJIbI TPEHUSI CKOJIbXKEHUS
OT Beca Tejla U XapaKkTepa COMPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3zneu 4. JlaBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB.
HNanenue. CrocoObl yMEHBIIIEHUS M YBEIWYECHHs JaBiieHus. JlaBieHue
raza. 3aBHCHUMOCTb JaBJCHHUS raza OT 00béma, Temmeparypsl. llepenaua

NABJICHUS TBEPABIMU TENAMH, JKUAKOCTSIMHU W Tra3amMu. 3akoH [lackans.

ITneBMaTHuecKue MamIMHBI. 3aBUCUMOCTh JaBJICHUA XHUAKOCTH OT FJ'Iy6I/IHBI.

I'mapocratnueckuii mapanokc. CooOmiatomuecs: cocyabl. ['mapaBaudeckue

MCXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpuunHbI CyiecTBOBaHMS
BO3yImHON o6osouku 3emun. Onwit Toppuuerumm. M3mepenue armochepHOro

JaBJICHU. 3aBUCUMOCTh aTMOC(I)epHOFO HaBJICHUA OT BBICOTBHI HAd YPOBHCM

Mopsi. [Ipubops! 11t u3BMepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlelicTBUE€ KUIAKOCTM W Tra3a Ha TNOTPYKEHHOE B HHUX TeJO.

BoitankuBatomasi (apxumeznosa) cuia. 3akoH Apxumena. IlnaBanue Ten.

Bosznyxomnasanue.

Jemoncmpayuu.

1.

2
3
4.
5

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.
Ilepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.
Coobmaromuecs CoCy/ibl.

I'mppasiueckuit mmpecc.

[IposiBienue nercTBus atMochepHOTO JaBJICHHUS.



6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMaA MOTPYKEHHON YacTu
TEJIa ¥ TUIOTHOCTHU KUJIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHMSI TeEJI: IUIABAaHUE WM TOTPY>KEHUE TEI B
3aBUCHMOCTH OT COOTHOIIEHUS IFIOTHOCTEM TeNa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. UccrnenoBanme 3aBUCHMMOCTM Beca Tela B BojAe€ OT 00béMa
MOTPYKEHHOU B )KUJKOCTh YaCTH Tea.

2. OmpezneneHue BBITATKUBAIOIIEH CUJIbL, JCHCTBYIOIIEH Ha TeEJoO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLICH CUJIBI, TEUCTBYIOLIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TEJIA.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUIIBL,
NEUCTBYIOUIEH Ha TeNO B JKUIAKOCTH, OT OOBEMA MOTrpYKEHHOU B
YKUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMmeTpa WIM KOHCTPYUPOBAHHUE JIOAKU U
OIIPELICIIEHUE €€ TPY30IIOABEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTH. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. IlpuMeHeHHEe mpaBuiia paBHOBECHS phluara K OJIOKY.
«3onmotoe mnpaBuwino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas osHeprud. KuHeTndeckas W TOTCHIMANIbHAS SHEPIUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW OSHEPruu B JApPYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Omnpenenenre pabOThl CHIIBI TPEHHUS MPU PABHOMEPHOM JIBHMIKCHUU

TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKITOHHOW MIIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAHECHUS MEXAHUYECKON SHEPTHUH.

8 KJIACC
Pa3gea 6. TenioBbIe ABJICHUS.



OCHOBHbBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJT. OMbIThI, TOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KUIAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopgHbie Tena. OObsICHEHHUE CBOMCTB Ira3oB, KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJISIPHO-KUHETHYECKON TEOPHUHU.
CmaumBaHKe U KamWUISIpHBIE siBJICHUSI. TemioBoe pacliupeHue U C:KaTue.

Temneparypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKCHUS
yactull. BayTtpennsisi sneprus. CriocoObl W3MEHEHHS BHYTPEHHEH HSHEPIHH:
Terionepeaaya M CoBeplleHue  paboThl.  Buasl  Temonepenayu:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KonuyecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTD BellecTBa. TermioooMeH u
TEIJIOBOE paBHOBecHEe. YpaBHEHHE TeruioBoro Oanadca. [lnaBnenue wu
OTBEpACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJeidbHas TEIUIOTa IIJIaBJICHHUS.
[TapooOpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas TermioTta
napooOpa3oBaHusl. 3aBHCUMOCTb TEMIIEpaTyphl KHIEHUS OT aTMOC(EepHOTO
JTaBJICHUSL.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJIbHAs TEIJI0Ta CTOPaHUs.

[Tpununer pabotel TeruoBbix aBuratenei KIIJ[ temmoBoro nsuraress.
TennoBble ABUTATENN U 3alIATA OKPYKAIOIIECH CPEJIbI.

3aK0OH COXpaHEHUS Y MPEBPAILCHUS PHEPTUU B TEIUJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHUS.

2. HaGmonenue muddysun.

3. HaOGmronenue siBiaeHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.

4. HabmoeHue TeraoBOro pacuiupeHus Tell.

5. M3MmeHeHue gaBieHus ra3za nIpu U3MEHEHUHU 00bEMaA U HarpeBaHUM WUJIU
OXJIQXKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPhI.
Bunsl Tennonepenaum.
OxJtaXkieHue pyu COBEPIIICHUHN PaOOTHI.

v 0 N o

HarpeBanue npu coBepiieHuH pabOThl BHCIIHAMH CHUJIAMHU.
10. CpaBHEHHE TCIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaGmronenne kumneHus.

12. HabnrozieHue OCTOSHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.
13. Moenu TEII0BBIX JBUTATEEH.



Jlabopamopnsie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHCTBUS CHJT MOJICKYJIIPHOTO MPUTSIKEHUS.

2. OnbITHI 110 BBIPAIIMBAHHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThI 110 HAOIIOJEHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, KUJIKOCTEH U

TBEPJIBIX TEIL.

4. OmnpeneneHue NaBICHUS BO3AyXa B OaJJIOHE HITIPUIIA.

5. OmnbIThl, I€MOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUS BO3JyXa OT €ro

00bEMa M HArpeBaHUS WIN OXJIAXK]ICHHUS.

6. IlpoBepka ruMoOTE3bl JMHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA

KUJAKOCTH B TEPMOMETPUUECKOUN TpyOKe OT TeMIiepaTyphl.
7. HaOmionenve wu3MEHEHUsI BHYTPEHHEH JHEpruu Teja B PeE3yJibTare
TerIonepeaui U paboThl BHEITHUX CHUJL.

8. HccnenoBanue siBJCHUS TEINIOOOMEHA MPH CMEIIMBAHUM XOJOJHOU U

ropsiueu BOJBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJOW IIPU

TEMJI000MEHE C HArpEThIM METAIUTMYECKUM LUITUHIPOM.

10. OnpenesieHne yaeapHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeniesieHHe OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DaekTrpuyecKkue 1 MATHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. J[Ba poja sneKTpuYecKux 3apsaoB. B3zanmonenicTBue
3apspkeHHBbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsAJIOB U PACCTOSIHUS MEXKIY TEJIaMM ).

DnekTpuueckoe nose. Hanpssk€HHOCTh 3nekTpudeckoro noss. [Ipunimn
CYTIEPIIO3UIINH JIEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »rekTpudeckux 3apsaoB. OJIEMEHTAPHBIA SIEKTPUUECKUN
3apsa. Crpoenne aroma. [IpOBOAHUKM M AMAIEKTPUKH. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCIIOBHSI CYIIECTBOBAHUS HJIEKTPUYECKOTO TOKA.
Nctounnku moCTOSSHHOTO ToKa. JIEHCTBHSI JIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuina Toka. OJIEKTPUUECKOE HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YJEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma nmna ywactka uenu. l[locienoBarenbHOE M HapajuiebHOE COETUHEHHE
MPOBOTHUKOB.



Pabota W MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyms—/lenua.
DNeKTpUYEeCKne Uenu M MOTPEOUTENN 3JIIEKTPUYECKOW HHEPrum B OBITY.
KopoTtkoe 3aMbikanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJEHCTBUE TMOCTOSIHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MarHuTHoe mnosie 3eMJId U €ro 3HAY€HUE I KU3HU Ha
3emue. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumMeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MArHMTHOrO MOJISI HA TMPOBOIAHUK C
TOKOM. DNEeKTPOIBUTaATEIb IIOCTOSTHHOTO TOKA. Hcnonp3oBanne
ANEKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SBlIeHUE 3JIEKTPOMArHUTHOW WHAyKIuU. [IpaBuio
Jlenna. DnextporeHeparop. CrocoObl MOJYYEHUS 3IEKTPUUECKON SHEPIUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.

1. DnekTpusauus Ted.

2. /IBa ponma 3JIEKTPUYECKHX 3apsg0B M B3aWMMOJEWCTBUE 3apSKECHHBIX
TeIl.

Y CTpONCTBO U AEUCTBUE IIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

W O N O kW

JIeHCTBUS DIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUMN TOK B KUJIKOCTH.

11. ["a30BbIl pa3ps.

12. I3MepeHue cuiibl TOKa aMIepMeTpoM.

13. I3MepeHune 3JIeKTpUYECKOT0 HANPSKEHUSA BOJIBTMETPOM.

14. PeoctaT u MarazuH CONPOTUBIICHU.

15. B3anmonencTBre NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOXXHOCTHU Pa3/I€JICHUSI MOJIOCOB MAarHuTa.
17. MonenupoBaHuE MArHUTHBIX ITOJIEN OCTOSHHBIX MATHUTOB.
18. OnbIT OpcTena.

19. MarHuTHOE 1oJie ToKa. DJIEKTPOMAarHmr.

20. JlelicTBME MarHMTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

21. DJIEKTPOABUTATENb IOCTOSIHHOIO TOKA.

22. MccnenoBanue ABIEHUS DIEKTPOMArHUTHOM MHIYKIIVH.

23. OnbiTel Papages.



24.

25.

3aBHCHUMOCTD HanpaBJICHUA HWHAYKIIMOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro
BO3HHUKHOBCHUSI.
SHCKTPOI‘CHepaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

OnpITel MO HAOMIOMCHUIO JJICKTPU3AIMKA Tel HWHAYKIUEH u TIpu
COINPUKOCHOBEHUH.

UccnenoBanne OEUCTBHS SICKTPUUYECKOTO TOJISI HA MPOBOJHHUKHA M
TUBJIEKTPUKH.

COopka 1 mpoBepka pabOTHI EKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
N3mMepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenune u peryaupoBaHue HAMPSIAKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pe3UCTop, OT
COITPOTHUBJICHUA PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OnEITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCThH AIEKTPUUECKOTO
CONPOTUBJICHUSI MPOBOJHUKA OT €r0 JJIMHBI, IUIOMIAAN IMONEPEYHOTO
CEUYEeHUs U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHHUS HAIMPSHKEHUM MPU MOCIEI0BATEILHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuia g CUJIBI TOKA MPH MapauieIbHOM COEAWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThl  AIEKTPUYECKOTO TOKA, MAYIIETO 4Yepes
pe3ucTop.

OnpeneneHrue MOIIHOCTH SJEKTPUUECKOTO TOKa, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYILETO Yepe3 JJaMIIOUKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBares.

HccnenoBaHne MarHUTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX MAarHUTOB.
N3ydyeHnne MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TP HX
00bEIMHEHUU U Pa3JIeJICHUH.

HUccnenoBanne nOeMCTBUS DIIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpPEJIKY.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTyIIKu ¢ TOKOM M MarHuTa OT CWJbl TOKAa W HANpaBJIEHUS TOKAa B
KaTyIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.
KoncTtpynupoBanue u uzydeHue padboThl JJIEKTPOABUTATENS.



20. M3mepenue KIIJI anekTpoaBurateslbHOW yCTaHOBKH.

21. ONBITEL MO HCCIAEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKIUU:
UCCIICIOBAHNE M3MEHECHUI 3HAUYCHMsI U HAIPABJICHMS WHIYKLIHOHHOTO
TOKA.

9 KUIACC
Paznen 8. Mexannuyeckue siBJICHHS.

Mexannueckoe nBMXkeHUe. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCUTENIBHOCTh MEXAHWYECKOTO JBHKEHUS. PaBHOMEpHOE MpSMOJMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHeiiHOoe naBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTH TeJla IPYU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOIMHETHOE nBkeHHe. CBOOOIHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE 1BUKEHUE 1O OKpyXHOCTHU. [leprnoa u yactora oOpalieHus.
JIuHeiHas u yrioBast CKOpOCTH. L[eHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIeppii 3axkoH Herorona. Bropon 3akoH Herorona. Tperuil 3akoH
Herorona. IIpuHuun cynepro3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMsI: cujla TPEHUsl CKOJIBKEHHS,
CUJIa TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOIrO
najnenus. JIBmwkenne maneT BOkpyr CousHna. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue MarepuasibHOW  TOYKH. AOCONIOTHO  TBEpPAOE  TEIO.
PaBHOBecHe TBEPAOrO Tena C 3aKPEIVIEHHOW OChHO BpalleHUs. MOMEHT CHIIBL.
LlenTtp TsKECTH.

Nmnynec  Tena. HM3menenne wmmynbsca. Mmmynsc  cumibl.  3aKkoH
COXpaHEHMS UMITYJIbCa. PEakTUBHOE NBUKEHHUE.

Mexanuueckass pabota U MoOIIHOCTh. PaboTa cun TsbKeCTH, YNPYrocTH,
TpeHus. CBsi3b SHEpruu U paboTel. IloTeHIMaNbHAs SHEPrUs Tesa, MOAHSATOrO
HaJ TOBEPXHOCTBHIO 3emiM. [loTeHuManbHasgs DHHEpPrust CKAToOu IPYKUHBL
Kunernueckas sHeprusi. Teopema 0 KHHETHUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTHUU.

Jemoncmpayuu.

1. HaGnrogeHne MeXaHMYeCKOTo JIBHXKEHMSI Tejla OTHOCHUTEIBHO Pa3HBIX

TEeJI OTCUETA.
2. CpaBHEHME IIyTEH W TPACKTOPUW NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.
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8.
9.

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

N3Mmepenne ckopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUXKEHUSL.
Uccnenoanue npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.
HabGnronenue aBu>xeHus Tela 1Mo OKPYKHOCTH.

HaGnronenne MexaHUMYeCKUX SBJICHUHM, MNPOUCXOISAIIUX B CHUCTEME
orcu€rta «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCUTEJILHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS Tejla OT MacChl Tella U ACHCTBYIOIICH HA HETO
CHJIBI.

Habmoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU TEll.

N3MeHeHune Beca Tela Mpy yCKOPEHHOM JIBH)KCHUU.

[lepenaya uMItynbca npy B3auMOJICUCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMIyJIbca IPU HEYTIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOJHOM IaJIEHUU.
CoxpaHeHHEe MEXaHMYECKONW OHHEPrHMM TMpPU JBIKCHUU Tela TOJ
JNEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTtpyrnpoBanue Tpakra Ayl pa3roHa U JajdbHEHUIIEro paBHOMEPHOIO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

Ornpenenenue CpeiHEN CKOPOCTH CKOJIBKEHHUsI OpycKa WU JIBHXKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpPEHUs Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAaKJIOHHOM IIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €CAU MPU PABHOYCKOPEHHOM JIBHKEHUU O€3
HayaJbHOM CKOPOCTH MYTH OTHOCSTCS KaK PsAJl HEYETHBIX YMCEI, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUSI OT CHIIBI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenre koduIeHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JBUKEHUU
TeJa 10 TOPU3OHTAILHON MOBEPXHOCTH.



10. Onpenenenre padOThl CWIBl YNPYrOCTH TMpPU MNOABEME TIpy3a C
HCIIOJI30BaHUEM HETIOIBHKHOTO U ITOBIKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUU.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHEBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, AMIUIMTyJda. MaTeMaTH4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBpaiiienre 3HEpPrUun Mpu KoJieOATEIbHOM JABUKEHUM.

3aryxatonue  KoyieOaHus.  BbIHYXKIeHHBIE  KojeOanws. Pe3onaHc.
Mexannueckue BodHBI. CBOHCTBA MEXaHMUYECKHMX BOJIH. [IpomonbHble U
MOINEpEeYHbIe BOJHBL. JlIMHA BOJMHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa M BhIcOoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenuwe koyicOaHui TeJI MOJ ASUCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenue BeIHYXICHHBIX KOJICOAHUI M pe30HaHCA.
PacnipocTpanenue npoobHbIX U MTONEPEYHBIX BOJIH (Ha MOAEIH).
Habmronerue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

I A

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnuie pabomel u onvimol.

1. OmnpeneneHre YacTOThl MU MEpHoOJia KoOJIeOaHU MaTeMaTHYECKOro
MasiITHUKA.

2. Ompepenenne 4acTOThl U IEPHOJIa KOJIeOaHW MPY>KMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBHCHMOCTH Iepuoa KoJICOAHHH ITOJBEIICHHOTO K
HUTU I'py3a OT IJIMHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH TNE€pHOJa KOJEOAHWM NPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTHU IMEpUOJa KoJieOaHUM Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChl Ipy3a.

6. OmbITBI, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh Tepuoja KoyieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO TMaICHUS.

Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ M JJIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHuTHOE MoJie.  ODJEKTPOMarHuTHele  BOJHBL. ~ CBoMcCTBa
ANEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yyeHue CBOMCTB AIIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHUS.

JlyueBass  moxens  cBera. Mcrounukm  cBera.  [IpsmonuueinHoe
pacnpoctpanenue cBeta. 3armeHuss ComHna u JlyHsl. OTpakeHWE CBeETa.
IImockoe 3epkaino. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH NIpeJIOMIICHHs cBeTa. llonmHOe BHyTpeHHee
oTpaxkeHue cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xom nywedt B smn3e. OnTtuyeckas cucteMa ¢oToanmapara,
MUKpOCKONIa M Teneckomna. ['71a3 kak onTudeckas cucteMa. bin3opykocTh H
JaIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnekTp. OmnbiTel HbetoToHa. CroxeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

1. IIpsMonuHENHOE pacnpOCTPAaHEHHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHHl B IIJIOCKOM, BOTHYTOM ¥  BBIMYKJIOM
3epKajax.

[Ipenomnenue ceera.

ONTHYECKUN CBETOBO/L.

Xon nydyei B coOuparolieit JImH3e.

Xox 1y4yer B pacCEenBAaIOLLEH JINH3E.
[Tomyuenune n300pakxeHUid ¢ TOMOIIBIO JINH3.
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[Tpuntun aeiicTBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
10. Moaens rinasa.

11. PaznoxxeHue 6e0ro cBera B CEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1[BETOB.



Jlabopamopnsie pabomel u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yTila OTPaKEHHsI CBETOBOIO JIyda OT yria
NaJCHUS.

2. M3yueHue xapakTepUCTUK U300pa)KEHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHne 3aBHCHMOCTH YIUIA MPEJIOMIJIEHUS CBETOBOTO Jiyda OT

yTJia MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIOM.

4. IlomyueHne n300pakxeHH C MOMOILBIO COOUPAIOLIEH JTHH3BI.

5. OmpeneneHre  (QOKYCHOTO  pPAacCCTOSIHMUS WM ONTHYECKOW  CHJIBI

coOuparomei JTMH3HI.

6. OMbITHI MO Pa3I0KEHUIO OETIOr0 CBETa B CHEKTP.

7. ONBITHI IO BOCIPHUATHIO LIBETA IPEIMETOB MPU UX HAOIOJECHUN Yepe3

I[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

OmneiTel Pezepdopaa u mmanerapnas mozaens aroma. Monens atoma bopa.
Hcnyckanue n normomenue ceeta aroMoM. KBaHTel. JInHe4aThie CIIEKTPHI.

PamnoaktuBHoCcTh. Aunbda, Oera- u ramma-usnydeHus. CTpoeHue
aTromMHOro  sngpa. Hyxknonnags Mozens  atomMHOro  sgpa.  M3ortomsl
PannoaktuBHbIe npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX I€p.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsSA0BOTO U MacCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl U dHEpruu. Peakunn cuHTe3a u
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

Anepnas sHeprervka. JIeMCTBUS pagMOAKTHBHBIX M3JIyYEHUU HA YKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4€HUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnextp Bogopoaa.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomuel u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYUICHHUS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

myTH (110 dhoTorpadusim).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpHUTEIBbHO-0000 1A NI MOAYJIb.



[ToBTOpHTENTEHO-0000TIIAFOTITHIA MOMYJIb npeaHa3HaYeH TUTst
cUCTeMaTu3alluu u 000OIIEHUS TPEAMETHOIO COJAEpXKaHUS M ONbITa
JEeSTEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe
JUISI TIOJITOTOBKM K OCHOBHOMY TOCYJI@pPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00yJaromuxcsi, BRIOpaBIIMX 3TOT YUeOHBIN MTpeMeT.

[Ipu u3ydeHHM JAaHHOTO MOJYJIS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BHUJIBI JICATEILHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCA JTOCTHKCHUE
MPEAMETHBIX W METANPEJAMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHMUS,
dbopMHpyeTCs €CTECTBEHHOHAYYHASTPAMOTHOCTD: OCBOSHHUE HAYYHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh
dusnueckue sSBICHUSA, IPUMEHSS TOJyYCHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YHCJIe KAUECTBEHHBIC U AKCTIEPUMEHTAJIbHBIC.

[IpuHnunuanbHO  JEATEIBLHOCTHBIM  XapakTep  JIaHHOTO  pasfena
peanu3yeTcs 3a CYET TOr0, 9TO 00YJAIONTUECS BBIMOIHSIOT 3aaHus, B KOTOPBIX
UM TIpejIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWW pACIIO3HABATH W HAYYHO OOBICHSITH
du3udecKue SBICHUS B OKPYKAIOIICH IMTPUPOJIE ¥ TIOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAy4YHBbIE METOJbI HMCCIeAOBaHUS (U3UUECKUX SBIICHUM, B
TOM YHUCIIE JJI IPOBEPKHU TUIIOTE3 U MOJTYYSHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHSATh HayYHBIE OCHOBBI HamOoOJiee BaXKHBIX TOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTHH, HANmpUMep, TNPAKTHYCCKOTO  WCIOJIB30BAHMS  Pa3IMYHBIX
HMCTOYHHKOB

DHEPTUHM HA OCHOBE 3aKOHA MPEBpAICHUS W COXPAHCHHS BCEX H3BECTHBIX
BUJIOB DHEPTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

[InaHupyemble  pe3ysibTaTbl  ONMPAIOTCS HA  BeayllHe IejieBble
YCTAHOBKM, OTPAXKalOl[M€ OCHOBHOW, CYIIECTBEHHBIM  BKJIAJ HW3y4acMOH
OpOrpaMMbl B pa3BUTUE JIMYHOCTU OOYYAlOIIMXCS, HX CIOCOOHOCTEH C
UCIOJIb30BaHUEM 000py0BaHus LeHTpa « Touka pocTtay.

N3yuenne ¢us3nku Ha ypOBHE OCHOBHOTO 00miero o0pa3oBaHMs
HAIIpaBJICHO HA JOCTW)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX
o0pa3oBaTebHBIX PE3YJIbTaTOB.



B pesynbrare wusydeHus UMK Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanmsi y oOyuaromerocs OyayT chOpPMHPOBAHBI  CIEAYIOIIHEC
JIMYHOCTHBIE Pe3yJIbTATHI B UACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMOpOSBICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (hU3UUECKON HAYKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpaxaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYACTHIO B 00CyXIeHUH
OOIIIECTBEHHO3HAYMMBIXH 3TUUECKHUX MPOOJIEM, CBSI3aHHBIX C MIPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HAHHE BaKHOCTHU MOPAJIBHO-3TUUYECKUX MPUHIUIIOB B JEATEIBHOCTU
Y4EHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPHUSITUE ICTETUUECKUX KA4ECTB (DU3UUECKOIN HAYKHU: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHUE LEHHOCTH (M3UYECKOW HAYKHM KaK MOIIHOIO WHCTPYMEHTa
MO3HAHWS  MHUpA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU JIF0O003HATENLHOCTH, UHTEpPECAa K HMCCIIEI0BATEIHCKOM
JeATEeIIbHOCTH;

5) d¢opmupoBaHusi KyJbTYPbl 3J0pPOBbSI W 3MOIHOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe3omacHoro o0pa3za >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUSI Ha
TPAHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBHIM 000pYy/I0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(OpMHUPOBAaHHOCTh HaBbIKAa peduiekcuM, MpPU3HAHHME CBOErO TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro YeI0BeKa,;

6) TPy10BOIr0 BOCIIUTAHMS:

— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajay (B paMKaX CEMbH,
o0pa30oBaTeNbHON OpraHu3aldy, TOpoJa, Kpas) TEXHOJOTHUYECKOW U
COLIMAJIbHOM HAIpPaBJIECHHOCTH, TPEOYIOMIMX B TOM 4HUCIE U (PU3UUYECKUX
3HAHMU;

— MHTEPEC K MPaKTUUECKOMY U3Y4YEHUI0 Mpodeccuit, CBSI3aHHBIX C (DU3UKOI;
7) 3K0JIOrH4eCKOro BOCIIMTAHMSA



e — OpHWEHTAIlMA Ha MPUMEHEHUE (PU3MUECKUX 3HAHUU JJIs pelIeHUs 3a]1ay B
00JIaCTH OKPY’KAIOMICH Cpeipl, IUIAHUPOBAHUS TOCTYMKOB M OIEHKH HX
BO3MOYKHBIX TMOCIICICTBUN I OKPY>KAIOIIEH CPEIbI;

e — OCO3HAHHUE IIOOATLHOTO XapaKTepa dKOJOTHUYECKUX MPOOIeM U MyTel HX
pelieHus;

e 8) amanTanuu K U3MEHSAWIIMMCSH YCJIOBUAM COLUAJIBHON M MPUPOAHON
cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICHCTBUM TIPH BBINOJHEHUHU HCCICAOBAHUN H
MPOCKTOB (M3MUECKOM HAMPABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM

APYTux;

e — TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUYECKYIO
JIEATEIIbHOCTD;
e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopmMynupoBaTh UIEH, MOHATHUS, THUHOTE3bl O (U3UYECKUX OOBEKTaxX u

SIBIICHUSX

e — OCO3HaHWE Je(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
00nacTH GU3UKHY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUU HOBBIX (PU3UYECKUX
3HAHUI;

e — CTPEMJICHHME AaHAJIWM3UPOBATH W BBIIBISATH B3aUMOCBSI3U IIPUPOJIBI,

oOIIeCTBa M HKOHOMHUKH, B TOM YHUCJE C HCIOIb30BAHUEM (HU3UUECKUX
3HAHUU;

e — OIIEHKAa CBOMX JACMCTBHM C Y4ETOM BIMSHHS HA OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX [VI0OAJBHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynprare ocBoeHHs TporpaMMbl MO (pU3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywatomierocss  OyayT  c(OpMHUpPOBAHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITHIE MO3HABATENbHBIC
YHUBEpCaJbHble Y4YeOHble JEHCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAJIbHBIC
yueOHbIE JeHCTBUS, PETYIATUBHbIC YHUBEPCAIbHbBIE YUeOHbIe TEHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA



Ba3oBble Jijornueckue 1eicTBUA:

BBISIBIIAT U XaPAKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB
(sBIICHMI);

yCTaHABIUBATh CYIIECTBEHHBIM TMPU3HAK KIACCU(UKAINUA, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHBOPEUHUST B paccMaTpUBaEMBIX
dakTax, AAaHHBIX W HAONIOACHUSAX, OTHOCSIIMXCA K (U3HUIECCKUM
SIBJIICHUSIM;

BBISIBIIATH MPUYNHHO-CIEACTBEHHBIC CBSI3H MPU W3YUCHUU (DU3HUUCCKUX
SBIICHUH ® TIPOILIECCOB, JeNaTh BBIBOJIBI C  HCIOJIh30BAaHUEM
JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEJINYUH;

CaMOCTOSTENIbHO BBIOUpATh CHOCOO pelieHus ydeOHOH (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJBKIX BapHAHTOB PEIICHUS, BHIOOp Hanboee
MOIXO/ISIIETO C YIETOM CaMOCTOSITENHHO BBIJICTICHHBIX KPUTEPUCB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

WCIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIbCKUN  HMHCTPYMEHT
MO3HAHMUS;

OPOBOJHUTH IO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY  OIBIT,
HECJIOKHBIN (U3UYECKUN HKCIIEPUMEHT, HEOOJIbIIOE WCCIIECIOBAHKE
(bU3UYECKOrO SIBJICHNUS,

OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWST UM  BBIBOJABI IO
pe3ynbTaTam MPOBEIEHHOTO HAOIIOACHMS, OTIBITA, UCCIIEIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUECKUX
IIPOLIECCOB, a TaKXK€ BBIIBUTATH MPEANOJIOXKEHUS 00 WX Pa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

OPUMEHSTH Pa3IMYHbIE METOAbI, THCTPYMEHTHI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YYETOM MPEAJIOKEHHON yueOHOM
(bu3uYeCKON 3a1a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} UHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHMUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpMYy MPEIACTABICHUS
uHboOpMaIMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd HECI0KHBIMU
CXeMaMu, IuarpaMmmamMu, HTHOU rpapukod U MX KOMOMHALIUSMH.



KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeCTBHSA:

B X07i¢ 00CYXIeHHs yueOHOTO MaTepuaia, pe3yJbTaToB JJaOOpaTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYX IaeMoOii
TEMbl M BBICKA3bIBaTh HJIEH, HAIEJICHHBbIE HA pEIICHHE 3a/layu |
nojJiep>kaHue 0JarokenareIbHOCTH OOLICHUS;

COMOCTAaBIISATb CBOU CYXKJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
nyanora, 0OHapyKUBaTh pa3Inuve U CXOACTBO MO3ULIN;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BBIIOTHEHHOTO (U3HUECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
UHAUBUYaIbHONM paOOThl TMPHU PEUICHUU KOHKPETHON (u3nuecKon
po0JIeMBI;

MpUHUMATh 1E€JIU COBMECTHOW JICSITEIBHOCTH, OpPraHU30BHIBATh
NeUcTBUSL TO €€ JOCTHMIXKEHUIO: PacHpeaesisiTh poju, o00CyXaaTh
MPOIECCHl M PEe3yJbTaTbl COBMECTHOM paboThl, 0000IaTh MHEHHS
HECKOJIBKMX JIFOICH;

BBITIOJIHATh CBOIO YacTh palOOThI, JOCTUTAs KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HANpPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMH
YJICHAMH KOMaH/Ibl;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YYCOHBIX CHUTyaIusX,
TpeOyIOMMX AJIs pemeHus: (GU3NIECKUX 3HAHUM;

OPUEHTHUPOBATLCS B PAJIMUHBIX MOJAXOJAX TNPUHITHS PEIICHUN
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelieHus (PU3nuecKkor 3aaadu
WIA TUIaHa HWCCJIENOBAaHUS C YYETOM MMEIONIMXCS PECYpCcoB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh TMpejjiaracMbie
BAPUAHTHI PELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:



K

aBaThb AaJCKBAaTHYK0 OLIEHKY CHUTyallud MW Ipejararb IUulaH €€
VM3MECHEHUS;

OOBSCHATh MNPUYMHBI JOCTHXKEHHUS (HEIOCTHIKEHUSI) pe3ylbTaToOB
JESITEIbHOCTH, AaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD (B TOM YHUCIIE B XOJ1 BBIITOJHEHUS
(u3nyecKkoro HcciIeAOBaHUS WIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyallMd, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YHyKl TEMY, IIOHHMAaTb MOTHUBBI, HAaMEpPEHUSI U
JIOTUKY APYIoro;

NpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelIeHUH (PU3NYECKUX 3ajad
WJIY B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIoOro.

INPEAMETHBIE PE3YJIBTATBI

KOHIly oOydeHus B 7 KJjacce INPEIMETHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHIA:

WCIIONIB30BaTh TOHATHSA: (PU3WYECKHE W XUMHUYECKHE SIBJICHUS,
HaAOJIIOICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKyJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEINHOE), TPaeKTOpHs, PaBHOJECHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUIaCTHYECKasi),  HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznmuuath siBaeHus (auddysus, TEIoBoe JIBHXKEHUE  YacCTHIL
BEIIIECTBA, PABHOMEPHOE [IBIKCHHUE, HEPAaBHOMEPHOE JIBIXKECHHUE,
WHEPIUS, B3aUMOJCHCTBUE TEJ, paBHOBECHE TBEPIABIX TEI C
3aKpEIUIEHHONW OChI0 BpalleHus, IMepefada JaBJICHHUsS TBEPIBIMU
TeJIaMH, KHJIKOCTSIMH M Ta3aMu, aTMOC(hEpHOE IaBJICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS MEXaHWYCCKOH SHEPruM) II0 ONHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JACMOHCTPHUPYIOIIMX
JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKPYXKAIOIeM MHUpPE, B TOM 4ucie (U3UUYECKUE SBIICHUS B MPUPO/IE:
MPUMEPHI JBWKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKUBOW U HEKUBOU



MpUposie, AEUCTBUE CHJIbI TPEHUSI B MPUPOJIE U TEXHUKE, BIUSIHUE
aTMoc(hepHOro JaBJICHUS HA KUBOM OpraHu3M, IJIaBaHUE PBIO, phIYaru
B TEJI€ 4YEJOBEKa, MPH 3TOM IIEPEBOJUTHh MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICIAThH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (DPU3UUECKUX
SIBJICHUU

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (PU3NYECKHUE SIBIICHUA,
UCTIONB3YSl  (U3NYECKUE BEIWYMHBI (Macca, O00BEM, IJIOTHOCTD
BEILIECTBA, BPEMSI, IyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIA YIIPYTOCTH,
CUJa TSKECTH, BEC TeJjld, CWIA TPEHHs, JaBjieHue (TBEPIOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIONIAS CWJIA, MeXaHWdeckas padoTa,
MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CWJIbl, KO3()(PUIHMEHT MOIEe3HOTO
JIENUCTBUSA MEXaHU3MOB, KUHETUYECKAsl U TIOTCHIIMAIbHAS DHEPTUs), TIPU
OMHMCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIb3YEMBIX
BEJIMUMH, HUX OOO3HAYEHUsT W EIUHULBI (U3NYECKUX BEJIIMYMH,
HaxoJUTh (hOPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMYUHY C
IPYTMMH BEJIUYMHAMU, CTPOUTH TpadUKd H3YyUYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKHUX BEJIIMYUH,;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBIICHUS M TPOLIECCHI,
UCIIOJIb3Yys TMpaBUa CIOXKEHUs CWI (BIOJIb OJHOW NPsIMOi), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUII0 pAaBHOBECHS pblyara
(6boka), «30JI0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXPaHCHMUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (pU3MYEecKue SBJIEHUS, MPOLECCHl U CBOICTBA Tel, B TOM
Yucja€ M B KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO
XapakTepa: BbISBIATbD NPUYMHHO-CIEACTBEHHbIE CBS3U, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 M3yudeHHBIX
CBOMCTBa  (DU3MYECKUX  SBJICHUH, (PU3MYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7aud B 1—2 AEMCTBUS, HMCHOJB3YsS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (HU3UUYECKUE BEIIMUMHBI: HA OCHOBE aHaW3a
YCIOBUSL 3aJayd  3allUChIBaTh KPATKOE YCIOBHE, MOJICTABIISThH
¢dusnueckre BeIUYUHBI B ()OPMYIIBI M MTPOBOJUTH PAaCU€Thl, HAXOIUTh
CIIpaBOYHbIE JaHHBIC, HEOOXOAMMBIC JJISl PEIICHUS 3a7ad, OICHUBATH
PEATUCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUHHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PpEUIUTh NpPH TMOMOIIH
(¢u3MUEeCKMX METOJOB, B OINWCAHUM HCCIECIOBAHUS  BBIJEIAThH



MPOBEPSIEMOE MPETIOI0KEHNE (rumoresy), pas3nuyarh u
MHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJbTaT, HAXOAUTh OLIMOKU B XO/€
OTIBITA, JIENIATh BBIBOBI MO €0 pe3yJbTaTaM;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmMynupoBaTh  IPOBEpsSEMbIC
OpEAnoiaoXKeHus, coOupaTb  yCTaHOBKY U3  MPEIJI0KEHHOIO
000pyI0BaHus, 3aITUCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh MPSAMbBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl TeJa,
00b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJIb30BAHHEM AaHAJIOIOBBIX U
u(pOoBBIX TPUOOPOB, 3aMHUCHIBaTh IMOKa3aHUsS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OAHOW (PU3NYECKON BEIMYUHBI
OT JIPYroil C UCHOJB30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH
PAaBHOMEPHO ABWXKYIIErocs Telda OT BPEMEHU ABUKEHHUS TeJa, CHIIbI
TPEHUsI CKOJILKEHUSI OT Beca Telia, KauecTBa 00pabOTKU MOBEPXHOCTEHN
TE€J U HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOIIAJMA COINPUKOCHOBEHHS
T€J, CUIbl YIPYTOCTH OT YIUIMHEHUS IPYKUHBI, BBITAIIKUBAIOIIEH CHJIBI
0T 00béMa MOrpyXEHHOM 4YacTU Tejla M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
HOTPY’KEHO TENO, YCIOBUM IIJIABAHUS TEJI, yCIOBUI PABHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUU Y4E€OHOTO HCCIEIOBAHMS,
coOupaTh  YCTAHOBKY W  BBINOJHATH  HM3MEpPEHUs,  CIeays
MPEAJIOKEHHOMY  IJIaHy, (UKCHUPOBATh PpPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE MPEIOKEHHBIX TaOIUL U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yIbTaTaM UCCIEAOBAHMUS;

IPOBOJNUTh KOCBEHHBbIE M3MEpPEHUs1 (PU3MUECKUX BEIMUYMH (TUIOTHOCTH
BELIECTBA KUIKOCTU M TBEPAOrO TENd, CUIa TPEHUS CKOJIbKEHUS,
JABJICHUE BO3JyXa, BBITAIKUBAKOIIAS CHJA, JCHCTByIOIas Ha
MOTPYKEHHOE B KHUAKOCTh TENO, KOIPPUIMEHT MONE3HOr0 AEHCTBUSA
OPOCTBIX MEXAHU3MOB), CJeAys MNPEIJIOKEHHON HWHCTPYKUUU: MpU
BBINIOJIHEHUH U3MEPEHUI cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISITh 3HAYEHNE UCKOMOU BEJTMYUHBI;

coOmo/laTh TMpaBUjia TEXHUKKA O€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIUIBI AEUCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIMUECS COCYIbl, OapOMETp,
phluar, MOJBUKHBIN U HETTOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;



K

XapaKTepU30BaTh TMPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX ONMUCAHUS (B TOM YHUCIE:
NOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMEp, IOPUIHEBON HAcOC, apeoMETp), HCHOIb3Ys
3HAHUST O CBOMCTBaX (U3BMYECKUX SBJICHUH U HEOOXOAUMbBIC
(du3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTh TpPHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O TIPUMEPaXx)
MPAKTUYECKOTO MCTOJIB30BaHUS (PU3NUECKUX 3HAHWU B IMOBCEIHEBHOU
KU3HH IS 00ecTieueHnsT O€30MaCHOCTH MPU OOpaIleHUH C MPpUOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbSl U COOJIOICHNUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOUIEH cpee;
OCYIIECTBJISATh OTOOpP UCTOYHHMKOB uHGopmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMCIOIINXCSA 3HAHUW W TYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIJICISITh  MHPOPMAIIMIO, KOTOpas SIBISCTCS MPOTUBOPEYMBON WIIH
MOET OBbITh HETOCTOBEPHOM;

WCIIOJIB30BaTh TPU  BBHITIOJIHGHWHM Yy4YEOHBIX  3aJaHUl  HAy4YHO-
NOMYJISIPHYIO JTUTEPATypy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB HH(pOpMAIUK (GU3NIECKOTO COCPKaHUs, B
TOM dYHCJIEe MyOJMYHO JelaTh KpaTKHe COOOIICHHs O pe3ylbTaTax
IPOEKTOB WM YYEOHBIX HCCIEAOBaHWM, TMpPU OSTOM TPaAMOTHO
UCIIOJIb30BaTh M3yUYCHHBIN TMOHATUWHBINA anmapar Kypca (U3UKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

MIPU BBITTOTHECHUHM YYCOHBIX MPOCKTOB M MCCIACAOBAHHMM pacrpeneisTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1auaMU,
CICIUTh 3a BBHINOJHEHHWEM IUIaHA JCHCTBUM, aJCKBaTHO OIICHWUBATH
COOCTBCHHBIM BKJaJ B JICATCIIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIITHX.
KOHIly oOyueHuss B 8 KJjacce mMpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMECHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBW)KEHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSHUSI BEILECTBA,
KpUCTAJNIMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIN U HEHACHIIICHHBIN



nap, BIJI@XHOCTb BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEpIus,
TEIUIOBOM  JIBUTATENlb,  JJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsm,
ANEKTPUYECKOE TI0JI€, IPOBOJHUKM M JUAJIEKTPHUKH, ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nanyath ABJICHUS (TEIUIOBOE PAaCUIMPEHUE U CKaTHe, TeIlonepenaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHUE, KaNWUIAPHbBIE  SBJICHMS,
HCIIapeHue, KOHJIEHCAlus, IJIaBJICHUE, KpUCTaTA3aLs
(oTBepaeBaHUE), KHUIEHUE, Termaonepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIUS, U3TyYEHNUE), dJIEKTPU3ALMS TEJl, B3aUMOJAECHCTBUE 3aps0B,
NENCTBHUS AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJICHCTBHE MarHUTOB, JEHCTBUE MATHUTHOTO IOJISI HA ITPOBOJIHUK
C TOKOM, DJJEKTPOMarHWTHas MHIYKUUS) IO ONHUCAaHUI0 HX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MYECKUX SBJICHHA B
OKPYXaloIlleM MHUpPE, B TOM 4ucie (U3UYECKUE SBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KalWUISIPHbIE SBICHHUS B NPHUPOJE,
KpUCTaUIbl B mpupone, uanydeHue CoiHua, 3aMep3aHue BOAOEMOB,
MOpckue Opusbl, 00pa3oBaHHWE pOCBl, TyMaHa, MWHEs, CHera,
AIIEKTPUYECKUE SBJIEHUS B aTMoc(epe, HIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOE TMoje 3emid, Jpeid TmoIrCcoB, poib
MarHuTHOTO TOJIA JJIsl KU3HU Ha 3emiie, MOJSPHOE CHSIHUE, TIPU 3TOM
MEpPEeBOAUTh  MPAKTUYECKYI0  3aJadyy B Yy4eOHYI,  BBLACNATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
OMUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (U3HUECKHUE SIBICHMUS,
UCTONb3ysl  (U3NYECKHE BEIUYMHBI (TeMIleparypa, BHYTPEHHS
JHEPIUsl, KOJIMYECTBO TEIUIOTHI, yJAEJbHAas TEIJIOEMKOCTh BEIECTBA,
yJelibHAsl TEIJIOTa IUIABJICHMS, yJAeJbHAs TEeIuioTa napooOpa3oBaHMs,
yAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(UIHMEHT TMOJIE3HOTO
JEUCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/1yXa,
ANEKTPUYECKUN 3apsll, CUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKeHHE,
CONPOTUBJIEHUE NPOBOJHUKA, YACIBHOE CONPOTUBIECHUE BEILECTBA,
paboTa U MOIIHOCTh AJIEKTPUYECKOTO TOKa), MPU OMUCAHUU MPABUIBHO
TPAKTOBATh (PU3UUECKUI CMBICII UCIIOJIb3YEMbIX BETMUYHMH, 0003HAUCHHUS
U eIMHUIBI GU3NYECKUX BEIMYNH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBAa Tel, (U3UYECKUE SBICHUS U IPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJOKEHUS MOJEKYJISIPHO-KUHETHYECKON TEOPUH
CTPOCHHS  BEIECTBA, NPUHIMI  CYNEpPHO3UIMU  mojedl  (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma ams
ydacTKa 1enu, 3aKoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIllMCHIBATh €ro
MaTe€MaTUYECKOE BBIPAKEHHE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHTyalMid  IPaKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISIT IPUYMHHOCIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKHX 1IaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIC 3aJa4d B 2—3 JACHCTBUS, HUCHOJB3YysS 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (HU3UYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIIOBHSI 3a/layyl 3alMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [JIsl PEIICHHs] 3aJadyd, BbIOMpATh 3aKOHbI W (HOPMYJIBL,
HEO0OXOAMMBIE ISl €€ pEeILIEeHUs, MPOBOJIUTH PAcdy€Tbl U CPaBHUBATH
[OJyYEHHOE 3HAY€HUE (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JAHHBIMH;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU TOMOIIU
(U3HUECKMX METOJIOB, UCIOJIb3Ys OMHCAHUE UCCIEI0BAaHUS, BBIIEISAThH
MIPOBEPSIEMOE TPEIONOKEHUE, OLEHUBATH MPABUIBHOCTh MOPAJIKA
MIPOBE/ICHMSI UCCIIEIOBAHUS, A€JIaTh BHIBOJIBI,

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3HYECKUX SIBJICHUN WU
¢usznyeckux CBOMCTB Ten (KaNmWUIPHBIE SIBJICHUS, 3aBUCHUMOCTb
JaBJICHUs BO3/yXa OT €ro oobéMa, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTBIBAaHMSI M HArpeBaHWs IIPU M3JIYyYEHHH OT LBETA W3Iy4arollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApPEHUsT BOJABI OT
TEMIIEpaTypbl KUAKOCTH M TUIONIAJAH €€ MOBEPXHOCTH, BJIEKTPU3ALIMS
TE€1 W B3aUMOJCHCTBUE OJJIEKTPUUYECKUX 3apsoB, B3aUMOJICHCTBHE
NOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB, JCHCTBUS MarHUTHOIO MOJS Ha NPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABUIATENSI TOCTOSHHOIO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBIC MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYJOBaHMSI, OMUCHIBATH XOJ OIbITA
1 GOPMYIMPOBATH BHIBOJIBI,



BBIIIOJIHATh ~ MPSIMbIE  HM3MEPEHUS] TEMIEPATYPbl, OTHOCUTEIBHOU
BJIQKHOCTH BO3/lyXa, CWJbl TOKa, HAIpPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX MPUOOPOB U JATYUKOB (PU3NYECKUX BEIMYMUH, CPABHUBATH
pe3yabTaThl  M3MEPEHMM ¢  y4€TOM  3aJaHHOM  abCONIOTHOM
HNOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hPHU3MUECKON BETUUMHBI
OT JpYrol € HCIOJb30BAHHEM IMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH
CONPOTHUBJIECHUSI NPOBOAHUKA OT €ro JUIMHBI, IUIONIAJH IOMNEPEYHOrO
CEYEHHUS] U YJIEJTBHOTO COINPOTHBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, MAYLIEr0 4Yepe3 MPOBOJHHUK, OT HAIpPSIKEHUS Ha IMPOBOJHUKE,
UCCJIEIOBAHNAE IIOCJIEN0BATEIBHOIO W MApaJUIEIbHOIO COEIWHEHUN
IPOBOJHUKOB): IUUIAHUPOBATh MCCIEAOBAaHUE, COOUpPATh YCTAHOBKY M
BBINOJIHATh U3MEPEHUS, CIENYs MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaONIHIl U TpadUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BeIWYUH (yIeiabHas
TEIJIOEMKOCTh BELIECTBA, CONPOTHBJICHHE MPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): MJIAaHUPOBATh U3MEPEHUs, COOMPATh
DKCIIEPUMEHTAJIBHYI0 YCTAHOBKY, CIEAYs MPEIJI0KEHHON UHCTPYKIIHH,
Y BBIYHCIISATH 3HAYECHNUE BEJINYUHBI,

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

XapaKTEepHU30BaTh MPUHUUIIBI JCUCTBUS HW3YUYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX OMNUCAHUS (B TOM YHCIE:
CUCTEMa OTOIIEHUSI JOMOB, TUTPOMETP, IapoBasi TypOUHa, aMIIepMETp,
BOJIBTMETP, CUETUMK IJIEKTPUUECKON 3HEPIUH, IJIEKTPOOCBETUTEIIbHBIE
puoOOPHI, HarpeBaTeIbHbIC AJIIEKTPONIPUOOPHI (mpumepsl),
ANEKTPUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMATHUT, JIEKTPOABUTATEIb
MIOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBAaX (PU3MUECKHUX
SABJICHUM U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTENbHBIE
npuOoOpbl O CXeMaM U CXEMaTHYHbIM pPUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JJIEKTPUYECKHUX
LHerned ¢ IOCIEeNOBaTENbHbIM M MApaJUIEIbHBIM  COECIUHEHHUEM
AJIEMEHTOB,  pa3jinyasi  yCJIOBHbIE  OOO3HAY€HUs  HJIEMEHTOB
AJIEKTPUYECKUX LEIEH;



K

MPUBOANTH TpHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O TMPUMEPaXx)
MPAKTUYECKOTO HCIONIb30BaHU (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HU 11 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHS 3I0POBbSl U COOJIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;
OCYUIECTBJIATh MOUCK HHPOpMaluu (HU3UYECKOTO COACpKaHUS B
HNHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUM M NYyTEM CPaBHEHUS
JOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIJICIATh HMHPOPMALUIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU  BBIMOJHEHUU YYEOHBIX 3aJaHUil  Hay4HO-
NOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpuUEMaMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIMU U3 OITHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPATKWE YCTHBIE COOOIICHMS,
0000mass MHPOPMAIIUI0O U3 HECKOJBKUX HCTOYHUKOB (HPHU3UUYECKOTO
COJEp)KaHusl, B TOM YHCIEe TMyOJIUYHO TPEACTABIATH PE3YIbTaThl
NPOEKTHOW WM UCCIENOBATENbCKOW JEATEIBHOCTH, TPU HTOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBIM TOHATUHHBIN amnmapar Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTAIINEH;

MIPU BBIMOJTHEHUU YYEOHBIX TMPOCKTOB M HWCCICAOBAHWHN (PU3HUECKHX
MPOIIECCOB PaCHpeeNaTh O0SI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 33/1a4aMU, CJICIUTh 3a BBHIIIOJHEHNEM IJIaHa JACWCTBUN
U KOPPEKTUPOBATH €r0, a/IeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPAaUBaTh KOMMYHUKATUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISIS TOTOBHOCTh pa3peiiaTb KOH(IUKTHI.

KOHIly oOyueHuss B 9 KJjacce TpeIMETHbIE pe3yjbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

WCTIONB30BaTh TOHSATHS: CHCTEMa OTcu€Ta, MaTephajibHas TOYKa,
TpaeKTopus, OTHOCHUTEJILHOCTh MEXaHUYECKOTO JBIKCHMUS,
nedopmanus (ynpyras, miacTuieckas), TpeHHue, IEHTPOCTPEMUTETLHOE
YCKOpPEHHUE, HEBECOMOCTh M TEPETPY3KH, IEHTP TSHKECTH, aOCOITIOTHO
TBEPAOE TEJIO, LEHTP THHKECTA TBEPAOIO Tela, pPABHOBECHUE,
MEXaHWYeCKHe KOJeOaHus W BOJIHBI, 3BYK, HH(OPA3BYK M YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJbHO30PKOCThb,  CIEKTPhl  HUCIyCKaHUS U



norjouieHus, anbda, 0eTa- U ramMma-u3IydeHHs,, H30TOIbI, sAepHas
HHEPreTHKA;

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBWKCHHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOIHOE
najicHie  TeJ, pPaBHOMEPHOE  JBHKCHHE TI0  OKPY>KHOCTH,
B3aMMOJICHCTBHE TeJ, pPEaKTHMBHOE JBHKCHHE, KoJebaTeapbHOe
JBIKEHUE (3aTyXarlolUMe€ W BBIHY)KJICHHbIE KOJIeOaHUs), PE3OHAHC,
BOJIHOBOE  JIBIDKEHHE,  OTpPaKEHHE  3BYyKa,  MPSMOJIMHEHHOE
pacrlpocTpaHEHHE, OTpPaXEHHE U NPEJOMIICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKCHHE CBETA, Pa3JIOKeHHE OEJoro CBeTa B CIEKTP U
CIIO)KEHHME CIEKTPaJbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaZ0aKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUYEHHUs)
O OINHCAaHUI0O MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NUecKoe SBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKUE SBICHHS B MPHPOJE:
OPWIMBBI W OTJIMBBI, JBWKEHHE IutaHeT CONHEYHONH CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPIaHHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHYECKHE BOJIHBI, IIyHAMH, 3XO,
[[BETa TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBUE
BUJUMOTO, YJIbTPA(UOIETOBOTO MW PEHTTEHOBCKOTO  M3Iy4YCHHIA,
€CTECTBCHHBI  pagMOaKTHBHBIK  (OH,  KOCMHUYECKHE  JIyuH,
paiMoOaKTUBHOE W3Iy4YeHHE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE
paZMOaKTUBHBIX M3IIYYCHUH Ha OpraHu3M uUeJoBeKa), MPU ITOM
NepeBOAUTh  NPAKTUYECKYH0  3aJadyy B  Y4eOHYIO,  BBIICNATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
OMUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (U3HUECKUE SIBICHMUS,
UCTIONB3YST (PU3NYECKUE BEIWYUHBI (CPEAHSAS W MTHOBEHHAs CKOPOCTH
TeJa MpU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHHE, TIEpEeMEIICHHE, MTyTh,
yIJ0Basi CKOPOCTh, CWJIa TPEHHsI, CHJa YIPYTOCTH, CHJIa TSKECTH,
yCKOpeHue CBOOOJHOTO MajCHHsI, BEC Telld, UMITYJIbC Tela, WMITYIIbC
CHJIbI, ME€XaHHuyeckas paboTa W MOIIHOCTb, MOTEHIHUAIbHAs SHEPTHUs
TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTHUs
C)KaTOM MpY>KWHBI, KUHETUYECKass SHEPrus, IOJHAs MeXaHWdecKas
SHEprusi, Mepuoj M YacToTa KOJeOAHWU, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEIOMICHUS
Cpenbl), IPU OIMUCAHUHM TPABUIBLHO TPAKTOBaTh (U3MUYECKUN CMBICI



UCIONIb3YEMBIX BEJIWYMH, OOO3HAYCHHs] W E€AMHULBI (PU3MUIECKHX
BEJIMYMH, HaXOAUTHb (POPMYJbI, CBS3BIBAIOIIME AAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaUKH H3YYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEJTUYNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SBJICHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMs JHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIMUI CYNEPHO3ULMU CHJI, MPUHUMUII OTHOCUTENbHOCTU [ammies,
3aKoHbl HpIOTOHA, 3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAaHEHHs 3apsSJ0BOr0O M MAacCOBOIO
yyceNn IpU  SAJEPHBIX pPEakUMsX, IIpU ITOM JaBaThb CIIOBECHYIO
(GopMyIUMpPOBKY 3aKOHa M  3alMCbIBaTh €ro0  MaTeMaTHYeCKOoe
BBIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CHTyalud  NPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKMX IIAaroB C ONOPOM Ha 2-3 H3yYECHHBIX CBOMCTBA
(u3HUECKUX ABICHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;
pemath pacuéTHble 3a7aud (OmuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHHUH), MHCHONb3ysl 3aKOHBI M  (OpPMYJIbl, CBS3bIBAIOIINE
(¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajiu3a YCIOBUS 3a/Jayu
3alUChIBaTh KPAaTKO€ YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHbIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL pEelIeHMs, MPOBOJAUTH PACUEThl U OIEHUBATH PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAaYeHUs (PU3MUECKOUN BEJIMYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MpPU MOMOIIU
(u3NYECKUX METOOB, UCIOJIb3Ysl ONUCAHUE HCCIEAOBAaHNUS, BbIICIATh
OPOBEPSAEMOE MPEIIOJIOKEHUE, OLCHUBATh IPABWIBHOCTh MOPSAIKA
MPOBECHUS] HCCIEIOBAHUS, [eJaTh BBIBOJbBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

OPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUN WU
(Gu3HUecKX CBOMCTB TeN (M3yuyeHHe BTOPOTo 3aKkoHa HpioTOHA, 3aKkoHa
COXPAHEHHUsl SHEPTUH, 3aBUCHUMOCTh MEpHoa KoueOaHuil mpyKHHHOTO
MasTHHKA OT MaccChl rpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, NPSIMOJIUHEHHOE pacIpOCTPaHECHUE
CBETa, pasjokeHue OeIoro cBeTa B CIHEKTp, H3YYEHHE CBOMCTB
N300paKEeHUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B
cobuparonieit JInH3e, HaOJII0ACHUE CIUIONTHBIX U JTUHEWUYAThIX CIIEKTPOB



M3IIyYEHHS): CAaMOCTOSTEILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHMsI, OMHCHIBATH XOJ OIBITAa U €ro Pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI;

OPOBOJUTh MpPU HEOOXOJMMOCTH CEpUI0 TMPSIMBIX HU3MEPEHUH,
ompenenssi cpeqHee 3HAYeHUE H3MepsieMol Belu4yuHbl ((POKyCHOE
paccTosiHMe coOuparolel JHH3bI), O0OCHOBBIBATH BBHIOOp cIocoOa
U3MEPEHHUs (M3MEPUTEIBHOTO TPUOOpa);

MIPOBOJIUTH HCCJICNOBAHUE 3aBUCUMOCTEH (PU3NUECKHX BEIUYHH C
HCITOJIb30BAaHUEM TIPSAMBIX U3MEPECHUN (3aBUCUMOCTH ITyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HauaJbHOW CKOPOCTH, MEepuoa
KoJe0aHU MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrJja MaJIeHus U yria MpeJoMIICHUs OT yrJia
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CaMOCTOSITEIbHO COOHMpaTh
YCTaHOBKY, (DUKCHPOBATh PE3yNbTAThl IOJYYEHHONH 3aBUCHMOCTH
(bU3UYECKUX BEJIMYMH B BUJI€ TAOIUIl U rpadUKOB, AENaTh BBIBOIBI 11O
pe3ynbTaTaM HCCIeI0BAHNUS;

MIPOBOJINTH KOCBEHHBIC HW3MEPEHUS (U3MUECKUX BEIMYUH (CpEIHSS
CKOPOCTb M YCKOpPEHHE Teja TpU PAaBHOYCKOPEHHOM JIBU)KECHUH,
YCKOPEHHE CBOOOJHOIO MaJIeHUs, KECTKOCTh NPYKUHBI, KOADPUITMEHT
TPEHUSI CKOJBKEHUSI, MEXaHUYecKas padoTa M MOIIHOCTh, 4acTOTa U
MepUol KoJieOaHWN MaTEeMaTHYeCKOrO0 M TIPY)KMHHOTO MAasTHHUKOB,
ONTHYECKass cuJia coOuparoel JIMH3bI, PaJuOaKTUBHBIN  (POH):
MJIAaHUPOBATHh U3MEPEHHUsI, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY H
BBITIOJIHATh ~ M3MEPEHUS, CIEeays  TPEIJIOKCHHOW  WHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIMYMHBI M aHAJIM3UPOBATh IMOJYYCHHBIC
pEe3yJIbTAThI ¢ YYETOM 3aJaHHOW MOTPELIIHOCTU U3MEPEHU;

coOmo/laTh MpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

pasnuyaTh OCHOBHBIC TPHU3HAKKH HW3YYCHHBIX (PU3NYECKUX MOJICIICH:
MaTepHalibHasi TOUKa, aOCOJIOTHO TBEPJOE TEJNO, TOYCUHBIH HUCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IJaHETapHas MOJENbh aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh TMPUHIUIIBI JCHCTBUS U3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCaHus (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TIOJOKEHHUS, PACCTOSIHUS U YCKOPEHUS, pPaKeTa,
9XOJOT, OYKH, NEPUCKOIN, (oToanmapar, ONTUYECKHUE CBETOBOIBI,
CHIEKTPOCKOT, JO3MMETp, kamepa BuibcoHa), MCHONB3yS 3HAHUA O



CBOMCTBaX (DUM3MYECKUX SBICHUA U HEoOXoAuMmble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M  CXEMATHUYHBbIE PUCYHKH  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEITBHBIX npuOopoB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/lay, ONTUYECKHUE CXEMBbI NIl MOCTPOCHUS M300pakeHU B IMIIOCKOM
3epKaje u coobuparomiei TuH3e;

MPUBOANTh TpPHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O TMpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3HMUECKUX 3HAHWM B MOBCEIHEBHOMN
KU3HU JJI1 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOopamMu
U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHS 3JI0POBBSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO ITOBEJECHUS B OKPYIKAIOIIEH Cpee;
OCYIIECTBJIATh MOUCK HHPOpManuu (U3HMUECKOTO COJACpKaHUS B
NurtepHere, camocTodTenbHO (QOpMynIupyss TOUCKOBBIM  3ampoc,
HaxoJWTh  NOYyTH  ONpPEAENEeHUsT  JOCTOBEPHOCTH  IMOJYYEHHOU
MH(OpMaMM HAa OCHOBE HUMEIOIIMXCS 3HAHUW M JOMOJHHUTEIbHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHUWU YYEOHBIX 3aJaHUil  Hay4HO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu  MHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(MOpPMAUU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/71aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOUIEHUSI HA OCHOBE
nH(pOpMaMU U3 HECKOIbKUX MCTOYHUKOB (DU3UUECKOTO COJEPKAHMS,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHOM W
UCCIIEN0BATENbCKON NESITEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIM TOHSITHUMHBIA anmapar H3ydaeMmoro paszena (U3NKu U
CONPOBOXK/IaTh BBICTYIUICHHWE MPE3CHTAIMEH ¢ y4€TOM OCOOCHHOCTEM
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosuvecTBo
n/n Tema ypoxa 4acoB
Bceero
®u3nka — HayKa 0 Ipupoe. ABIeHUs NPUPOIbI 1
DU3NYECKUE SBIICHUS 1
du3nvecKre BETUYUHBI U UX U3MEPEHUE 1
Ypok-uccienopanue ""MsMepeHue TeMnepaTypbl

4 MPHU NOMOIIH )KUAKOCTHOT0 TEPMOMETPA U 1
AaTYUKA Temneparypbl"

5 Mertoabl HaydyHOro no3Hanus. Onucanue 1
bu3HUECKUX SBJICHUM C TOMOIIIBIO MOIeeH
Ypok-ucciaenosanue "llpoBepka runoresni:

6 AAJLHOCTD MOJIETA IAPUKA, IYyIIIEHHOT0 1
TOPU30HTAJIBbHO, TeM 00JIbIIIe, YeM 0oJIbIIIe
BbICOTA MyCcKa"

7 Crpoenue BeniecTBa. ONbITHI, JOKA3bIBAIOIINE )
JMCKPETHOE CTPOEHHUE BEIIECTBA

8 JIBH>KEeHHE YaCTHI] BEIECTBA 1

9 Ypok-ucciaenoBanue «OnbIThbl M0 HAOIIOIEHU IO 1
TEIUIOBOI0 PACIIMPEHUS Ira30B»

10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

11 O6006menue no pasaeny «llepBoHadanbHble 1
CBEJICHUS O CTPOCHUHU BEIIECTBA

12 MexaHnnyeckoe IBUKEHHUE. PaBHOMEpPHOE 1 1
HEPAaBHOMEPHOE JIBHXKCHUE

13 Cxopoctb. EnuHuIE CKOpOCTH 1

14 Pacuer nmytu u BpeMeHU ABUKEHUS 1

15 Nuepuums. Macca — mMepa HHEPTHOCTH TeJl 1

16 [TmoTHOCTH BemecTBa. Pacuer Maccel 1 o0beMa Temna 1




IO €T0 IJIOTHOCTH

JlaGopaTopHas padora «OnpeneneHue NJI0THOCTH

o TBEPAOIO TEJIa

18 Pemenne 3agau no treme "IlmoTHOCTE BemecTna"

19 Cuita kak XapakTepUCTHUKA B3aUMOICHCTBUS TEJL.
Cuua ynpyroctu. 3akoH ['yka
JlaboparopHasi pabora «3yueHune 3aBUCUMOCTH

20 pactsikeHus (aepopManum) NPyKUHBI OT
NPUWI0KEHHOH CHJIBD)

21 [[AIBnieHmne Tarorenus. Cumia TSKECTH

99 CBs3b MEXTy CUJION TSXKECTH U Maccol Tena. Bec
tena. Pemenue 3amad no reme "Cuna tsixkectu"

93 Cuia TspkecTH Ha Apyrux mianetax. Gusnueckue
XapaKTePUCTUKH TIJIaHET

24 N3mepenue cui. JluHaMoMeTp

25 Bec Tena. HeBecomocThb

26 CrnoxeHue ByX CUJI, HAIIPaBJIEHHBIX MO OJHOM
npsamoi. PaBHOIEMCTBYOIIAS CHIT

27 Pemenne 3amau no teme "PaBHonelicTByomas cui'”

28 Cwuia Tpenus u e€ Buapl. TpeHne B pupoae u
TEXHHUKE
JlabopaTopHas padora «3yyeHue 3aBUCMMOCTH

29 CHJIbI TPEHUS CKOJIbKEHUSI OT CUJIbI 1aBJIeHUS U
XapakTepa CONpUKACAIONIUXCS MOBEPXHOCTEH»

30 Pemienue 3ama4u Ha onpeaeneHue
PaBHOAEUCTBYIOILIEH CUJIbI
Pemenue 3amau no remam: «Bec Tenay,

31 «I"paduaeckoe nzodpaxenue cuin, «CHIIB,
«PaBHOIEHCTBYIOIIAS CHID»Y
KonTtponrsHas pabota no temam: «MexaHU4uecKkoe

32 JIBIDKEHHEY, «Macca, IIIOTHOCTRY, «Bec Temay,
«I"paduaeckoe nzodbpaxeHnue cuin, « CUIbD

33 JHaBnenue. CriocoObl yMEHBIIICHUS U YBEITUYCHUS
JTABJICHUS

34 JlaBaeHue raza. 3aBUCUMOCTbD JIaBJICHHS ra3a OT




00BbEMa, TeMIIepaTyphl

Hepez[aqa JAaBJICHUA TBépI[BIMI/I TCJIIaMU, ) KUJKOCTAMU

35 1
u razamu. 3akoH [lackans

36 JlaBieHue B )KMIKOCTH U rase, BI3BaHHOE JIEHCTBUEM )
CHUJIBI TSDKECTH

37 Pemenue 3amay no reme «/JlaBieHue B )KUIKOCTU U .
rase. 3akoH [lackaisp

38 Coolmiaromuecs: Cocyabl 1

39 [M'uapaBamdeckuii mpecc 1

40 MasnomeTpsl. [opiiHeBO# :KUAKOCTHBIN HACOC 1

41 ATtMocdepa 3emiid U TPUYUHBI €€ CYIIECTBOBAHMUS 1

42 Bec Boznyxa. ATMochepHOe 1aBlieHHE 1

43 N3mepenne armocheproro aaBiaeHus. OnbIT )
Toppuuemnnm

44 3aBUCUMOCTH aTMOC(EPHOTO JaBJICHUS OT BHICOTHI 1
HaJl ypOBHEM MOPSI

45 bapometp-anepona. ATMochepHoe 1aBlieHHE Ha 1
Pa3JIMYHBIX BBICOTAX

46 Pemenue 3amau no teme " AtmocdepHoe naBieHue" 1

47 JlelicTBHE )KUIKOCTH U T'a3a Ha MOIPYKEHHOE B HUX 1
TeN0. ApXUMeI0Ba cujia
JlabopaTopHas padora «Onpenesienue

48 BBITAJIKMBAKOLIEH CHIIbI, IeHCTBYIOLEH HA TeJI0, 1
NOTPYKEHHOE B KUIKOCTH)
JlabopaTopHas padora no reme «cciaenoBanue

49 3aBHCHMOCTH Beca Tejia B Boje OT 00béma 1
NMOTPYKEHHOH B *KUAKOCTH YaCTH TeJIa)

50 [1naBanue Ten 1
JlaGopaTopHnas padora "KoncrpyupoBanue

ol apeoMeTpa UM KOHCTPYHPOBAHUE JOJAKH U 1
ompeeaeHue eé rpy3onoabeéMuocTu'
Pemenune 3amau no remam: «IlnaBanue cygos.

52 BosznyxonnaBanue», «/laBiieHue TBEpABIX TEIL, 1

JKUIKOCTEN U Ta30B»




KontposnbHas pabota o teme «JlaBiaeHue TBepabIx

>3 TEJ, JKUJKOCTEH U Ta30B» .

o4 Mexanuueckas padbora 1

55 MorHocTh. EquHUIIBI MOIITHOCTH 1

56 Ypoxk-uccienopanme ""Pacuyér momHocTu, 1
pa3BuBaeMoi Npu NoabEéMe 1o JecTHuue'

57 IIpocTeie mexanu3mel. Peruar. PaBHOBecne cuit Ha 1
phIuare
Prryaru B TexHuke, ObITy ¥ nipupoje. JlabopaTopHas

58 pabota «¥ccnenoBaHue yclIoBUil paBHOBECHS 1
phIyara

59 Pemenue 3aay mo reMe «Y CJIOBHsI paBHOBECHS .
phIuara
KoadduimenT none3noro neicTBrUs MEXaHU3Ma.

60 Jlabopatopnas pabota «M3mepenue KIIJ| HakioHHOM 1
TJIOCKOCTH

61 Pemenne 3amaa mo Teme "Pabota, mommuocts, KIT/" 1

62 Mexanuueckas sHeprus. Kunetudeckas u .
MOTEHITUATbHAS YHEPTHUS

63 3aKOH COXpaHEHHUS MEXaHHMUECKON YHEPTUU 1
YPOK-3KCIIEPUMEHT 110 TeMe

64 "IKcnepuMeHTaIbLHOE OlpeeJIeHue U3MECHEHUS 1
KHHETHYEeCKOH Y MOTEHUMAILHON JHEPIUU NIPH
CKATHIBAHMH TeJIA 10 HAKJIOHHOM IJI0CKOCTH"

65 KoHntposnbHas padorta o reme «PaboTta 1 MOUTHOCTb. )
DHeprus»

66 O6o06mmaronuii ypok. Pabota ¢ Tekctamu o teme .
"MexaHnueckoe ABUxKeHuE"

67 O6o6maronuii ypok. PaboTa ¢ TekcTamu o teme )
" JlaBiieHHE TBEPABIX TEN, )KUAKOCTEN U ra3oB"

68 O6o6maronuii ypok. PaboTa ¢ TekcTamu o teme )
"Pabora. MomtHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

Ne KoandecTrBO
n/n Tema ypoka 4acoB
Bcero

1 OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKOM 1
TEOPUU U UX ONBITHBIC TOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJICKYT 1

3 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO 1
COCTOSIHMM BEIIECTBA
OObsicHEeHUE CBOMCTB TBEPAOTO, KUIKOTO U

4 razo000pa3HOro COCTOSIHUM BEIIECTBA HA OCHOBE 1
ITOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

5 Kpucramnuaeckue u amopdHbie Tena 1

5 CmaumBaHKe ¥ KamWJUIIPHOCTB. [loBEpXHOCTHOE 1
HATSKEHUE

7 TennoBoe pacuIMpeHue U cxaTue 1

3 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO 1
TEIJIOBOTO JIBM>KEHUS YaCTHUIL

9 Buytpennsis sneprus. CnocoObl U3MEHEHUS 1
BHYTPEHHEN YHEPTUH

10 Buabl Teruionepeaauu 1
Ypok-kondepenuus ""lIpakTuueckoe

11 HCIOJIL30BAaHNE TEIIOBBLIX CBOMCTB BEIIECTB U 1
MaTepuaJjioB B LeJsiX JHeprocoepe:xxenns'

12 KonngecTBO TetioTHI. Y AenbHAasA TEIUIOEMKOCTD 1

13 VYpaBHeHUE TemIoBOro OanaHca. TernaooOMeH u 1
TEIJIOBOE PaBHOBECHE
JlaGopaTopHas padora "HUcciienoBanue siBJaeHUst

14 TeNnJ000MeHa NMPHU CMEIIMBAHUU XO0JI0IHOM 1 1
ropsiuei Boabl"
Pacder konudecTBa TEMIOTHI, HEOOXOIUMOTO JJIsI

15 HArpeBaHUs TEJIA U BBIICIIIEMOTO UM IIPU 1
OXJIAXKJICHUH

16 JlabopaTopHas padora "OnpenesieHue yaeJabHOM 1




TEIJIOEMKOCTH Bemiecrsa'

17 DHeprus TOIJIMBA. Y AeIbHAs TEIIOTa CTOPAHUS

18 [1naBiieHUE U OTBEPACBAHUE KPUCTAJUIMUYECKUX TE.
VY nenpHas TEmIOTa MJIaBJICHUS

19 JlaGopaTopHas padora "Onpenesnenue yaeabHOM
TEIJIOTHI IJIABJIEHNd Jbaa"

20 [TapooOpazoBanue u koHaeHcanus. Vcnapenue
Kunenwue. Y nenpHas Teriora napoodpa3oBaHus U

21 KOHJICHCAIIMU. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS
OT aTMOC(EPHOTO JaBJICHUS

99 Bnaxxnocts Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIbHOM BIAXXHOCTH BO3ayxa"

23 Pemenne 3aay Ha ornpeieIeHHe BIAKHOCTH BO3AyXa

24 [Tpuniumnel paboThl TEIUIOBBIX aBUrareneil. [laposas
TypOuHa. J[BUTaTenb BHYTPEHHETO CrOpaHus

o5 KIIJI TeruioBoro asuraress. TeIIoBbIe IBUTATEIN U
3alUTa OKPYKAOIIEH Cpebl

26 3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B
TETUIOBBIX Mpolieccax
IToaroroBka K KOHTPOJBHOU PabOTE O TEME

27 "TerutoBble siBIeHUS. I3MEHEeHNE arperaTHbIX
COCTOSIHMH BenrecTna'

28 Kontponbnas pab6ota o Teme "TersoBbie SBICHHUS.
M3MeHeHne arperaTHbIX COCTOSTHUM BelecTBa'

29 DnexTpu3aums Ten. /[Ba poaa aneKTpuYeCcKuX
3apsiioB

30 Ypok-ucciaenoBanue ""JJIeKTPU3ANUA TeJl
HHAYKIHEH U IPH CONPUKOCHOBeHUN"'

31 B3aunmMogeiicTBue 3apskeHHbIX Ted. 3akoH KynoHa
Dnektpuyeckoe noje. HanpspkeHHOCTh

32 aneKTpudeckoro noss. [IpuHuun cynepno3unu
AJIEKTPUYECKUX TTOJIEN

33 Hocurenu snexrpuyeckux 3apsaoB. DJIEeMEHTaPHBIN
3apsa. CtpoeHue atoma

34 [TpoBOAHUKY U AUBIIEKTPUKH. 3AKOH COXPaHEHUS




QJICKTPHUYCCKOI'O 3apsaa

Pemenune 3a1a4 Ha npUMEHEHNE CBOMCTB

3 ANEKTPUYECKUX 3apsI/I0B

36 DIIEKTPUYECKUN TOK, YCIOBHUSA €0 CYIIECTBOBAHMUS.
M cTOYHUKY DIEKTPUYECKOTO TOKA

37 JIefCTBUS 3IEKTPUUECKOTO TOKA

38 Ypok-ucciaenopanue " JleiictBue 3J1eKTPHIECKOr0
MOJIS HA MPOBOJHUKH U JUIIEKTPUKHU"

39 DJIEKTPUYECKUN TOK B METaJIIaX, )KUJIKOCTIX U ra3zax

40 DnekTpuyecKkas Lemb U €€ COCTaBHbIE YaCTU

41 Cuna Toka. Jlaboparopnas padota "U3mepenue u
pETYJIMPOBAHUE CUJIBI TOKA"
JyeKTpU4ecKoe HanpskeHue. BoabT™merp.

42 JlaGopaTopHasi padora ""U3mepenue u
peryJiupoBaHHue HANPSIKeHus "'

43 ConpoTuBIIeHHE NPOBOJIHUKA. Y IETBHOE
CONIPOTHUBJICHUE BEILIECTBA
JlabopaTopHas padora ""3aBUCHUMOCTD

44 3JIEKTPUYECKOT0 CONPOTUBJIEHUS MPOBOJIHUKA OT
€ro JJIMHbI, IVI0IIA/IM NONePeYHOro ceYeHus u
Marepuaja"

45 3aBUCHUMOCTB CUJIbI TOKA OT HaNpspKeHUsA. 3akoH Oma
JUTSl yJacTKa Lenu
JlaGopaTopHnas padora "UccienoBanue

46 3aBMCHMOCTH CHJIbI TOKA, HAYLIEro yepe3
Pe3UucTop, OT CONMPOTHBJICHNUS PE3UCTOPA U
HaNpsKeHus HA pe3ucrope’

47 [TocnenoBarenbHOE U MapaieIbHOE COCTUHEHUS
MIPOBOJAHUKOB
JlaGopaTopHnas padora "IlpoBepka npaBuia

48 CJIOKEHHSI HANPSIZKEHU I MIPH MOCJIe10BaTeIbHOM
COeIMHEeHNH IBYX pPe3ucTOpoB'
JlaGopaTopHas padora "IIpoBepka npaBuia s

49 CHJIbI TOKA MPH NapajieJIbHOM COeIUHEHNH

pe3ucTopoB'




50

o1

52

Peienue 3aay Ha npuMeHeHue 3akoHa OMa st
Pa3IMYHOTO COETUHEHUS TPOBOIHUKOB

PabGoTa 1 MOITHOCTB ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

JlaGopaTopHas padora "Onpenesienne padoThl U
MOIIIHOCTH 3JIeKTPUYECKOro Toka'"

53

DNEeKTpUYECKUE LENU U TOTPeOuTENH
AJeKTpUUeckoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

54

[ToaroToBKa K KOHTPOJILHOU paboTe Mo TeMe
"DneKkTpuyYecKue 3apsAibl. 3apsHKEHHBIC TElla U UX
B3auMoJenCTBUS. [I0CTOSTHHBIN 3NEKTpUUECKUN TOK"

55

56

KoHntposbHas padota 1o teme "DIeKTpuyecKue
3apsAabl. 3apsHKEHHBIE Tela U MX B3aUMOJICUCTBHS.
[TocTosIHHBIN JEKTPUUECKUN TOK"

ITocTossHHBIE MAarHUTHI, KX B3aMMOJICHCTBHE

S7

Ypok-uccnenopanre "M3ydeHune noyuei noCTOSHHBIX
MarHuToB"

58

59

MarunuTtHoe 1oJjie. MarHuTHOE 1ojie 3eMJIH U €T0
3HAYCHUE IS )KU3HU Ha 3emIie

OmneiT Opcerena. MarHUTHOE MOJIE DIIEKTPUIECKOTO
TOKa MarHuTHOE MOJI€ KaTyIIKH C TOKOM

60

IIprmMeHeHue PJEKTPOMArHUTOB B TEXHUKE.
JlaGoparopnas pabota "M3ydenue aencTBus
MAarHUTHOTO MOJIsl HAa MPOBOJHUK C TOKOM"

61

DJIEKTPOJBUTATENb TOCTOSTHHOTO TOKA.
Hcnionb30BaHKe 37EKTPOABUTATEIIEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TpaHcnopTe. JlabopaTopHas
pabota "KoHcTpynpoBaHue u uzydeHue padoThl
AJIEKTPOABUTATEIIS "

62

OnbiTel @apanesi. 3aK0H JIEKTPOMArHUTHOMN
nHaykuuu. [Ipasuno Jlenua

63

Onekrporeneparop. CocoOb! MOITyICHUS
AICKTPUYSCKON SHEPTUU. DICKTPOCTAHIINN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTUH




[ToaroToBKa K KOHTPOJILHOU paboTe MO TeMe

64 | " 1
DIIEKTPUYECKUE U MATHUTHBIE SIBJICHUS
65 KonTponbhas pabota nmo teme "DneKkTpuueckue u 1
MAarHUTHBIE SABJICHUS"
66 Oo6o6mmaromuii ypok. PaboTa ¢ TekcTamu mo Teme 1
"TemnnoBele ABICHUS"
67 O6o6mmaronuii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"IIoCTOSTHHBIN JIEKTPUUECKUAMN TOK"
68 Oo6o6maromuii ypok. PaboTa ¢ TekcTamu mo Teme 1
"MarHuTHbI€ SBACHUA"
OBHIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 68
9 KUIIACC
Ne KosauuecTBo
n/n Tema ypoxa 4acoB
Bcero
1 Mexannueckoe ABMxKeHHe. MaTtepuanbHasi TOUKa 1
5 Cucrema otcuera. OTHOCUTEIIBHOCTh MEXAHUYECKOTO 1
JIBUKCHUS
3 PaBHOMEpHOE TPSMONMHENHOE ABUKEHHE 1
4 HepaBHOMEpHOE NPSIMOIIMHENHOE ABUKEHHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssmMonMHEHOE paBHOYCKOPEHHOE IBUKEHUE. 1
Yckopenue
6 CkopocTh NPSIMOJIMHEITHOTO PAaBHOYCKOPEHHOTO 1
nekenus. ['padux ckopoctu
JlaGopaTopHas padora "Onpenesienne yCKOpeHHUs
7 TeJIa IPU PABHOYCKOPEHHOM [IBUKCHUM 110 1
HAKJIOHHOW MJjIocKocTH"

8 CBoOoanoe nagenue teir. OneiTe! [ anunes 1
9 PaBHOMEpHOE NBHXKEHKE O OKPY)KHOCTU. [lepron u 1
yacToTa oOpanieHus. JInHeitHas u yrioBasi CKOpOCTH
10 LlenTpOCTpEMUTENBHOE YCKOPEHUE 1

11 ITepBsIii 3ak0H HbroToHa. BekTop cuibl




12 Btopoii 3akon HetoToHa. PaBHOIeHCTBYOIIAS CHJTa 1

13 Tpernii 3akoH Herotona. Cynepno3unus cui 1

14 Pemenue 3amau Ha nmpuMeHeHue 3aKk0HOB HbroTOHA 1

15 Cuina ynpyroctu. 3akoH ['yka 1

16 Pemenne 3amay no teme «Cuiia ynpyroctm» 1

17 JlaGopaTopHas padora «OnpeaeneHue :KeCTKOCTH 1
NPYKUHBD»

18 Cuna TpeHus

19 Pemenne 3amau no teme «Cuiia TpeHUs»

20 JlabopaTopHas padora "Onpenesienue 1
KO3((PHUIHEHTA TPEHUS CKOJIbKEeHUA"

21 Penrenne 3amaud o reme "3akonsl HeroTona. Cuia 1
ynpyroctu. Cuna TpeHus"

99 Cuita TSHKECTH M 3aKOH BCEMUPHOTO TSATOTCHUS. 1
YckopeHne cBOOOTHOTO MaACHUS

93 Pemenue 3amau no reme "Cuna TSKECTH U 3aKOH 1
BCEMHUPHOTO TATOTCHUS"
Ypoxk-kondepenuus "J[BrkeHUE TEI BOKPYT

24 rpaBUTAlIMOHHOTO LeHTpa (CosiHeyHas cucTemMa). 1
lNanaktukn". [lepBasg kocmMuyeckass CKOPOCTb.
HesecomocTs u neperpysku

aBHOBECHE MaTepUAIbHOW TOYKH. AOCOIOTHO

P AG

25 TBEpIOE Teno. PaBHOBecHe TBEPOTO Tena C 1
3aKpEIIEHHON OCBIO BpallCHUs

OMEHT cuJibl. LIeHTp TshkecTn

26 M 1

57 Pemenue 3amau no reme "MomeHT cunbl. LeHTp 1
TSKECTH"

28 [ToaroroBka K KOHTPOJIbHOU paboTe MO TeMe 1
"Mexanunueckoe nByxeHue. Bzanmonencrsue Tea"

29 KontponbHas pabota 1o teme "MexaHudeckoe 1
nBWKeHue. BzanMmonelicteue Tea"

30 Nmnynsce Tena. Miynbe cuitbl. 3aKOH COXpaHEHUs 1
HMITYyJIbCa. YIIPYrO€ U HEYIIPYTrO€ B3aUMOIEUCTBUE

31 Pemenue 3amau mo teme "3aK0H COXpaHEHUS 1




uMmnyJibca'

Ypoxk-koHpepeHnuus "PeakTuBHOE IBUKEHUE B

32 |
MIPUPOJIE U TEXHUKE

33 MexaHnnueckas paboTa ¥ MOIIIHOCTh

34 Pabota cuiibl TSKECTH, CUIIBI YIIPYTOCTH U CHUJTBI
TPEHUS
JlaGopaTopHnas padora «Onpenesnenue padéoThl

35 CHJIbI TPEHUSI IPY PABHOMEPHOM /IBUKEHHH TeJIa
10 TOPU30HTAJIbHON MOBEPXHOCTH»

36 CBs13b dHeprum 1 padboThl. [loTeHIManpHas SHEPTUS

37 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKOMN
SHEPrUuu

38 3aKOH COXpaHEHHsI SHEPTUU B MEXaHUKE

39 JlaGopaTopHnasi padora «3y4eHnune 3aKkoHa
COXPAHEHHUSA IHEPrUumn»

40 KonebatenbHoe BUKEHUE U €r0 XapaKTEPUCTUKH

41 3aTyxaronue Kojaeoanus. BeiHy)eHHbIE KOJeOaHusl.
Pe3onanc

42 MaremaTu4ecKuil U IPYKUHHBIA MasiTHUKU
Ypok-ucciegoBanue «3aBUCMMOCTb IIEPHOAA

43 KO0JIEOAHUI 0T KECTKOCTH NMPYKUHbI U MACCHI
rpy3a». llpeBpaieHue 3Hepruu npu
MEeXaHUYECKUX KOJIeOaHUuAX

44 JlabopaTopHas padora «OnpeaeseHue 4acToThl U
NepuoAa KOJICOAHUN NPYKUHHOTO0 MASTHUKA»
JlaGopaTopHnas padora «IIpoBepka

45 HE3aBHCUMOCTH NMEPHoa KojleOaHui rpys3a,
NMOJABEIIEHHOT0 K HUTH, OT Macchl rpy3a»

46 Mexannueckue BoJiHbI. CBOMCTBa MEXaHUUECKUX
BOJIH. [IpoionbHbIE U TONIEPEYHBIE BOJIHBI

47 Ypok-koHdepenuus ""Mexannyeckue BOJHbI B
TBEpAOM TeJie. CeilicMuyeckue BOJIHbI"

48 3ByK. PacnpocTtpanenue u oTpakeHue 3ByKa

49 Ypok-ucciaenoanue ""Hab/o1eHne 3aBUCHUMOCTH

BBICOTHI 3BYKA OT 4YaCTOTHI"




['poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHUECKUHN

50
pe30HaHC

51 Ypok-kondepennus "YiabTpasByk u uHQpa3ByK
B PUPOJe U TeXHHKe"
[ToaroroBka K KOHTPOJBHOU PabOTE MO TEME

52 "3akoHBI cOXpaHeHHs. MexaHndecKrue KoJIeOanus u
BOJIHBI"

53 KountposnbHas pabota 1o teme "3akOHbI COXpaHEHHUS.
MexaHndecKkre KojieOaHHus M BOJTHBI"

54 DJIEKTPOMAarHUTHOE TMOJIE. DIEKTPOMArHUTHBIE
BOJIHBI

95 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH
Ypok-konpepenuus "lkana

56 3JIEKTPOMArHUTHBIX BOJIH. Ucniosib30BaHue
3JIEKTPOMATHUTHBIX BOJIH [IJIsl COTOBOM cBsi3H"
Ypok-ucciaenopanme ""M3yueHue cBoiicTB

57 3JIEKTPOMAarHUTHBIX BOJIH € IOMOIIbIO
MOOMJILHOTO TeJiepoHa'

58 Pemienue 3aau Ha onpeaeieHNe YacTOThI U JUTUHBI
AIEKTPOMArHUTHON BOJIHBI

59 DnekTpoMaruuTHas mpupoja ceeta. CKopocTh CBeTa.
BonHoBEIE CBOICTBA CBETA

60 Hctounuku ceera. [IpsamonnnerHoe
pacnpocTtpaneHnue cera. 3atMeHuss ConHua u JIyHsl

61 3aKOH OTpaKeHHUA CBeTa. 3epkaia. Pemenue 3a1ay Ha
MIPUMEHEHUE 3aKOHA OTPAKEHUS CBETA

62 [Tpenominenue cBera. 3aK0H MPEIOMIICHUS CBETA
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

63 Hcrnonp30BaHne MOJIHOTO BHYTPEHHETO OTPAKCHUS B
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas padora "UccienoBanue

64 3aBHCHMMOCTH YIJIa NPeJIOMJIEHUS CBETOBOIO JIy4a
0T yIJia MaJIecHus HAa rpaHuie "'Bo3ayx-crekiao""

65 Ypok-koHpepenuus "Vicnoib30BaHuE MOJTHOTO

BHYTPCHHEI'0 OTPA’KCHMUsA: CB€TOBO/bI,




ONTHKOBOJOKOHHAA CBA3L"

66 JIuazel. OnTudeckast cuia JIMH3bI

67 [TocTpoeHue n3o0paxxeHui B IMH3aX
JlaGopaTopHas padora "Onpenesenne GoKycHOro

68 PACCTOSIHUSA U ONITUYECKOI CHJIbI cCOOMpaloLeii
JINH3bI"

69 Ypoxk-kondepenuus "'Onruyeckue JUH30BbIE
npudopsr"

70 ['na3 xak onTuyeckas cucreMa. 3peHue

71 Ypoxk-koudepenuus "ledexts 3penust. Kak
COXpaHUTH 3peHue"”
Pasznoxenue 6enoro cera B criekTp. ONbITHI

712 Herorona. CrioxkeHue CrieKTpaabHbIX [IBETOB.
Jucniepcus cBera
JlaGopaTopHasi padora "OnbITHI IO PA3JI0KEHUI0

73 0eJ10ro cBeTa B CHEKTP ¥ BOCIIPUSATHIO IBETA
NnpeaMeTOB NMPH UX HAOJIIOeHNH Yepe3 IBETOBbIE
¢puabTps"

74 Ypok-npaktukyM "BoiHOBBIE CBOMCTBA CBETA!
nucnepcusi, uurepdepenuus u guppakuus”

75 OmneiTel Pesepdopaa u mimanerapHas MoJieb aToMa.
[Tocrynartsr bopa. Moaens aroma bopa

76 Hcnyckanue u norjioiieHue cBeta aToMoM. KBaHTHL.
JInHeWyaTele CIIEKTPBI

77 VYpoxk-nipaktukyM "HalatoieHre CieKTpoB
ucnycKkanus"

78 PagnoakTHBHOCTE U €€ BUIBI

79 Crtpoenue atoMHOrO siipa. Hykiionnas mojenb

80 PannoaktuBHbie npeBpaiienus. M30Torbl

81 Pemenne 3agau no reme: "PagnoakTUBHEIE
npeBpaleHus"

82 [Tepuoa nonypacnana

83 Ypok-korbepenmus "PaaroakTUBHBIC H3TyUCHUS B

MpUPOJI€, MEIUIIMHE, TEXHUKE"




SnepHble peakiuu. 3aKOHbI COXpPaHEHUS 3aps0BOTO

84 ¥ MacCOBOT'O YHCEI

85 DHeprus CBs3U aTOMHBIX sijiep. CBs3b Macchl U
SHEPTrUu

86 Pemenwue 3anau no Teme "SAnepueie peakuun"

87 Peakiuu cunTesa u aenenus siaep. Mictounuku
sHepruu CoJHIA U 3BE3]]

Ypoxk-kondepenuus "'SnepHasi JHepreTuka.

88 JeiicTBUA PaIMOAKTUBHBIX U3/JIyYEeHHH HA 'KUBbIE
opranusmsi"

[ToaroToBKa K KOHTPOJIBHOU paboTe O TEME

89 "DNEeKTPOMarHUTHOE MOJIe. DIEKTPOMAarHUTHBIC
BOJIHBI. KBaHTOBBIE sIBICHUS"

KonTtpoasHas paboTa 1o Teme "IJIeKTpOMarHuTHOE

90 moJie. DIIEKTPOMarHuTHbIE BOJTHBI. KBaHTOBBIC
siBJICHUS "

91 IToBTOpenue, o600meHue. JJabopaTopHbie pabOTHI IO
Kypcy "Bzaumopericteue Ten"

92 [ToBTOpenue, 0606meHue. Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a7a4 no TeMe "TemnoBsie mporecch”
[ToBTOpeHue, 006061eHre. PelieHne pacueTHBIX U

93 KadyecTBEeHHBIX 3a1a4 1o Teme "KIIJ[ TermmoBex
nBurarenci”

[ToBTOpenue, 006061eHue. Pelienre pacueTHbIX U

94 KauyeCTBEHHBIX 3aj1a4 o Teme "KII/]
3JIEKTPOYCTaHOBOK"

95 IToBTOpenue, o600meHue. JJabopaTopHbie pabOTHI IO
Kypcy "CBETOBBIE SIBIICHUS "

96 [ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1o
TeMe "3aKOHbBI COXpaHEHUSI B MEXaHUKE"

97 [ToBTOpenue, 0600menune. Pabora ¢ TekctaMu 1o
teme "Konebanus u BOTHBI"

08 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu 1o
teme "CBeToBbIC SIBJICHUSA"

99 IToBTOpenue, 0606menne. Pabora ¢ TekcTamu 1o




teme "KBaHntoBas u sinepHas puzuxa"
OBHIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME ‘ 99

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

 ®wmsuka, 7 xmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/IPODA,;

 ®dmsuka, 8 xmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHUYCHHOU
OTBETCTBEHHOCTHIO «[[PODAY;

* Ousuka, 9 wimacc/ Ileppimikun W.M., I'ythuk E.M.,  OGmectBo c
OTPAHUYEHHON OTBETCTBEHHOCTHIO «J[PODA.

METOIUYECKHUE MATEPHAJIBI I YYUTEJIA

 ®wmsuka, 7 xmacc/ Ileppimkuma A.B., OOmecTBO ¢ OrpaHHYCHHOM
OTBETCTBEHHOCTHIO «/I[PODA,;

 Ouzuka, 8§ kmacc/ Ileppimkun A.B., OOmectBo ¢ OrpaHuYe€HHOU
OTBETCTBEHHOCThIO «/[PODAY;

 O®Ousuka, 9 wmacc/ Ileppimikun WM., I'ythuxk E.M.,  OOmiectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «IPODA»



