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Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupone. SBneHus npuponsl. PusnuecKue sSBICHUSA: MEXAaHUYECKUE,
TEIJIOBBIE, YTIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BeNUYMHBL. V3MmepeHue Qu3nueckux BeduuuH. Du3MuUecKue mnpudopsl.
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTeMa €INHHIL.

Kak ¢usuka u 1pyrue ectecTBeHHbIE HAyKH H3y4aroT pupoy. EctecTBeHHOHayuHBIN METO]
MO3HAHUS: HAOJII0/IEHUE, IOCTAHOBKA HAYYHOT'O BOMPOCA, BHIABM)KEHHUE TUIIOTE3, SKCIIEPUMEHT 110
IPOBEpKE T'MIIOTE3, 0OBsiICHEHHE Halmronaemoro siBiaeHusa. OmnucaHue (GuU3MUECKUX SBICHUH C
IIOMOUIBIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usuueckue MpuOOpsl M MpOLEaypa MNPSMBIX H3MEPEHHUH AaHAIOTOBBIM U IM(PPOBBIM
npudopom.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne HeHbl JeIeHNs MIKalbl K3MEPUTEIBLHOTO MpUdopa.
W3mepeHnne pacCTOSTHUM.
N3mepenune 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenue pasMepoB MaJbIX TEIN.
W3mepenne TtemmepaTypsl IpU TOMOIIM JKUAKOCTHOTO TEpMOMETpa U JaTyvka
TEMIIEPATYPHI.
6. IlpoBeneHue wucciaeoBaHUs IO TPOBEPKE THUIOTE3bl: JaJIbHOCTh TMOJNETA IAPHKA,
MYIIEHHOTO FOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paszgea 2. [lepBoHayaibHbIe CBEACHUA 0 CTPOCHHUHU BellleCTBA.

CrtpoeHue BelecTBa: aToMbl U MOJIEKYJIBI, MX pa3Mepsbl. OIBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBmxenune wyactul] BemiecTBa. CBS3b CKOPOCTH JIBWJKEHHMS 4YacTHUIl C TEMIIEpaTypoH.
bpoyHoBckoe nBmwkenue, muddys3us. BzaumopeicTBue dYacTHIl BENMIECTBA: NPHUTSHKECHUE |
OTTaJIKUBAHHUE.

ArperaTHbple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHE Ta30B, IKUJAKOCTEH UM TBEPIBIX
(KpucTayunyecknx) Ted. B3auMMOCBS3b MEXIy CBOMCTBaMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U X aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSHUN BOJIBI.

arownE

Hemoncmpayuu.



1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.
Hab6monenue nuddy3un.
3. HaOmtonenue SBICHHM, OOBIACHSIOMIMXCS NPUTSDKEHUEM WM OTTAJKMBAHMEM YaCTHIL
BEIIECTBA.
Jlabopamopuwvie pabomot u onvimeol.
1. OueHka quameTpa aToMa METOJOM PsIOB (C ucmosib3oBanueM (hotorpaduwii).
2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3auMoO/ieiicTBUE TeJl.

Mexanunueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABrkeHue. Ckopocts. Cpeausis
CKOPOCTb IIPU HEPABHOMEPHOM JIBH>KEHHMH. Pacuér myTu 1 BpeMEeHH JIBUKEHUSI.

SlBnenve wHepuuu. 3aKOH HHEpUMU. B3auMmoneicTBue Tell Kak NPUYUHA HU3MEHEHUs
CKOpPOCTH JBWXKEHHUA Tes. Macca kak mepa uHepTHocTH Tena. IlmotHocte BemiectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIISCTBA.

Cuita kak xapakTepucTuka B3aumoeiictsus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CHUJIBI C TIOMOIIBIO TUHAMOMETpA. SIBJIeHHE TATOTEeHUs U cuia TshkecTu. Cuila TSHKECTH Ha IPYTUX
mnaHetax. Bec tena. Heecomoctb. CriokeHue CuHJ, HalpaBiIEHHBIX 110 OJHOM MpPSMOMN.
PaBnopeiictByromas cui. Cuna tpenus. TpeHre CKOJbXeHUs U TPEeHUe MOoKos. TpeHue B mpupo/ie
U TEXHHKE.

no

Hemoncmpayuu.
Habmroienue MexaHu4eckoro JBUKEHHs Teja.
H3mepeHune ckopocTu NpSMOIMHEMHOTO ABMXKEHUS.
Habntoienue siBJIeHUs] UHEPIIUH.
Habumonenre n3aMeHeHust CKOpoCTH MPHU B3aUMOJIEHCTBUU TEJl.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TE.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.
Jlabopamopuvie padomol u onvimel.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWKEHUs (IIapuka B JKUIAKOCTH, MOJIENIH
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).
2. OmpeneneHue cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka M0 HaKJIOHHOM
IJIOCKOCTH.
3. Omnpenenenue IOTHOCTU TBEPAOTO TENA.
4. OmpIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTskeHMs (nedopMmanuu) MNPYKHUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbITel, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHbIIEHUS U yBeNUYeHUs NaBieHus. [laBieHue rasa. 3aBUCUMOCTh
JlaBJIEHUs Taza oT 00b&Ma, TeMnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, )KUIKOCTAMHU U
razamu. 3akoH Ilackamsg. IlmeBMaTmueckye MamWHBL. 3aBUCHUMOCTH JABJICHUS KHUIKOCTH OT
riyOuHbl. ['uapocrarnyeckuii napagoke. Coobuaromuecs cocyabl. [ napapmnueckue MeXxaHu3Mbl.

AtMochepa 3emsin u arMocdepHoe aaBieHue. IIpuuuHBI CylecTBOBaHUS BO3YIIHOM
obonmouku 3emnu. OnbiT Toppuuerun. W3mepenue atmochepHOro AaBieHHs. 3aBUCHUMOCTb
aTMoc(hepHOro JaBieHUs OT BBICOTHI HaJ ypoBHEM Mopsl. [Ipubopsl /i uamMepenust atmoc(epHoro
JTaBJICHMSL.

JlelicTBHE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITakuBaromias (apXxumeaoBa)
cuina. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

o Uk wnNE

Hemoncmpayuu.
1. 3aBUCUMOCTH JaBJICHHUA ra3a OT TEMIEepPaTyphl.



Ilepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.
CooOmarommecst COCy/Ibl.
I'mapaBauyeckuit mpecc.
[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAJIKUBAIOIIECH CUJIBI OT 00bEMA MOTrPYKEHHOM YACTH Tella U IUIOTHOCTU
JKUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
VYcnoBue I1aBaHys Tej: IUIABAHUE WM ITOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOLLIEHUS
IJIOTHOCTEN TeNa U JKUJKOCTH.
Jlabopamopuwie pabomol u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOZE OT 00bEMa NOrpyKEHHON B )KUJIKOCTh YaCTH
Tena.
2. OmnpeneneHne BBITAIKABAOLICH CUIIBI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUJIbI, IEUCTBYIOIIECH HA TEJIO B KUJIKOCTH, OT
Macchl Tena.
4,  OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIECH CHUIIbI, TEHCTBYIOIIEH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.
5. KoHcTpympoBaHue apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKHM U OIpeAcieHHe eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 0J0K, HaKJIIOHHAs IJI0CKOCTh. [IpaBuiio paBHOBECHs phlyara.
[TpumeHeHue npaBuiIa paBHOBECHS pblyara K 06J0Ky. «3omoroe npaBuiio» Mexanuku. KIT/] mpocTeix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. Kunernueckas v noreHuuanbHas 3Heprus. [IpeBpaiienre ogqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.
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Hemoncmpayuu.
1. IIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopuwvie pabomul u onvimot.
1. Ompenenenve pabOThl CWJIBI TPEHUS TpPU PABHOMEPHOM JABI)KEHUHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHil paBHOBECHS pblyara.
3. Hsmepenue KIIJ] HakJIOHHOM IIIOCKOCTH.
4. H3yudeHune 3aKOHA COXPaHEHUSI MEXaHUYECKON YHEPTUN.
8 KUIACC

Pa3nen 6. TenJioBble siBJICHUS.

OCHOBHBIE TOJIOKEHHS MOJIEKYJSIPHO-KHHETHYECKON TEOPUH CTPOCHUS BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJ. ONBITHI, MOATBEPK/IAIOIINE OCHOBHBIE MOJIOKEHUSI MOJEKYISIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemlecTBa. Kpucramnndeckue u
amopdusie Tena. OOBICHEHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEP/ABIX TEJ HAa OCHOBE TOJOKCHHI
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHMe W KalWUISIpHbIE sIBIEHUS. TerioBoe
pacIIMpEeHne U CKaTHe.

Temneparypa. CBs3b TeMmmepaTrypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS YaCTHLL.
Buytpennss sneprusi. Crioco0bl HU3MEHEHHsI BHYTPEHHEN SHEPrUu: TeIIoNnepeaaya U COBEpIICHNE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, U3TyUYEHUE.

KoimmuectBO TemwioTel. YenbHas TEIUIOEMKOCTh BeIlecTBa. 1emIoO0O0OMEH M TEINIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBOoro OamaHca. [lnaBneHue W OTBepJeBaHUE KPUCTALIHYECKUX
BEIIECTB. YIeNbHas TemuioTa IuiaBieHus. IlapooOpa3oBanme u KkoHueHcanus. Vcmapenue.



Kunenue. VYnaenpHas Teruiota mnapooOpa3oBaHHs. 3aBUCHUMOCTb TeMIIEpaTypbl KHIICHHS OT
aTMoc(hepHOro JaBICHMS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpuntumne! padoTsl TeruioBbix apurarenei KI1/] rermoBoro apurarens. TermoBeie ABUTATENN
U 3aIllATa OKPY>KAIOIIECH CPEeIbl.

3aK0H COXpaHEHUs U IMIPEBPAILCHHS SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpavyuu.
Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6monenue nuddy3un.
Habmtoienue siBieHnii cMauuBaHUs U KaMWUISIPHBIX SIBJICHU.
HabGmronenue TeniaioBoro pacuimpeHus Tel.
V3MeHeHune AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUK UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTyphbl.
Bunb! Teruionepenaun.
OxakJIeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.
10 CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIECTB.
11. HaOironeHue KUIeHusl.
12. HabmroieHne nocTosTHCTBA TEMIIEpaTyphl MPHU TIJIABJICHUH.
13. Mozaenu TeIUIOBBIX ABUTATEIIEH.
Jlabopamopnuvie pabomut u onvimol.
OnbITHI MO OOHAPYKEHUIO TEUCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.
OnbITHI MO HAOTIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
OrnpezenieHne naBieHrs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJABJICHHSI BO3/IyXa OT ero 00bEMa U HarpeBaHus
WJTU OXJIQKICHHUSI.
6. IlpoBepka THUMOTE3bl JMHEHWHONW 3aBUCUMOCTH JUJIMHBI CTOJNOWMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaOmromenue w3MeHEHHUS BHYTPEHHEH OJHEpPruu Tella B pe3yibTaTe TeIulonepenayu u
paboThl BHEIITHUX CHII.
8. HccnenoBaHue SIBIEHUS TEINIOOOMEHA MPU CMELTUBAHUY XOJIOAHON U rOpsYeil BOIBI.
9. OrmpenenieHUe KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MpPH TEINIOOOMEHE ¢ HArpeThIM
METAJUIMYECKUM [IUIUHAPOM.
10. OnpeneneHue yIeabHON TEIUIOEMKOCTH BEILIECTBA.
11. WccnenoBanue npoiiecca UCHapeHHUs.
12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3AyXa.
13. OnpeneneHue y1eabHON TEIUIOThI MIaBJICHUS JIbJA.

Pazgen 7. diiekTpuyeckne 1 MAarHMTHbIE SIBJICHUSA.

OnekTpuzanus Ten. J[Ba poaa anekTpudeckux 3apsiioB. BzauMopeiicTBue 3apsKeHHBIX TeEl.
3akon KymoHa (3aBUCUMOCTBH CHJIBI B3aUMOJCHCTBUS 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3aps/IOB U
pacCTOSTHUS MEXTY TEIaMH).

OnekTpuueckoe mone. Hampsok€HHOCTH anexTpudeckoro moiis. [IpuHnumm cymepno3uiuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexkTpuyeckux 3apsaoB. DIEeMEHTAPHbBIN dJIEKTpUUYecKuil 3apsia. CTpoeHue aroMa.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKUH TOK. YCJOBHUSL CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIEHCTBUS AIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMUMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.
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Onektpuyeckass 1enb. Cuna Toka. OJiekrpuueckoe HampstkeHue. ComnpoTHBIICHUE
MPOBOJIHUKA. Y JIEbHOE CONPOTHBJICHUE BemiecTBa. 3akoH Owma g ydacTka Iemu.
[TocnenoBarenbHOE M NapaAJIEIIBHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota u MoLIHOCTB 31€KTpUUECKOro ToKa. 3akoH [[xoyna—JleHua. DnekTpuyeckue nenu u
NOTPEOUTENH PIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

ITocrossHHBIE MarHuThl. B3anmMoneMCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MOJIE.
MaruutHoe 1osie 3eMJId U €ro 3HaueHue JUIsl sku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe moJie
ANEKTPUYECKOTO TOKA. [[puMeHeHne 2IeKTPOMAarHuTOB B TEXHUKE. J[efICTBHE MAarHUTHOIO I1OJIS HA
IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUraTeNb MOCTOSIHHOTO TOKA. VICnonb30BaHUE 3J1EKTPOIBUraTeei
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. fBneHue  siaekTpoMarHuTHOM  uHAYKIUU. [IpaBuno  Jlenua.
Onekrporenepatop. CrnocoObl TMONYYEHUS DICKTPUUYECKOW OSHEPTUU. OJICKTPOCTAHIIMH HA
BO300HOBJISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpuzanus Ted.
JIBa pona aieKTpUYECKUX 3apsiI0B U B3aUMOJEHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOHCTBO U JIEUCTBUE AIEKTPOCKOMA.
DneKTpocTaTUueCcKast UHIYKIIMSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cToYyHNKY TOCTOSSHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJIKOCTH.
. I'a3oBb1l paspsn.
. I3mepenune Cuitbl TOKa aMnepMeTpoM.
. I3MepeHnune 31eKTpruueckoro HanpspKeHUsl BOJIbTMETPOM.
. Peocrar u Marasus conpoTuBiIeHU.
. B3aumonelicTBie NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3AEIEHU IMOJOCOB MAarHUTA.
. MoaenupoBaHrie MarHUTHBIX MMOJIEH OCTOSHHBIX MATHUTOB.
. OnsIT Dpcrena.
. MaruutHoe nose Toka. DIEeKTPOMarHurT.
. JleficTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOJIBUTaTEIb MOCTOSTHHOTO TOKA.
. UccrnenoBanue siBICHHS 2JIEKTPOMArHUTHON WMHTYKITHH.
. OnbiTel @apajnes.
. 3aBUCHUMOCTH HaIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHUS.
25. DeKTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOCHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
Uccnenoanue neicTBUS SIEKTPUIECKOTO MOJIA HA MPOBOJHUKHA U TUJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.
N3Mepenne u perynmpoBaHUe CHIIbI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCUMOCTHA CUJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBICHUS
pEe3UCTOpa U HAIIPSKEHMS HA PE3UCTOPE.
7. OneITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPHUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA
OT €r0 JJIMHBI, IJIOIA/IA MONIEPEUHOr0 CEYEHUsI U MaTepHalla.
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8. IIpoBepka mpaBwila CIIOKEHUS HANPSOHKCHUM IPU IIOCIENOBATEILHOM COCIMHEHUHU IBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia JUisi CHIIbI TOKA IIPY NApAJUIEIBHOM COCIUHEHUHN PE3UCTOPOB.

10. Ompenenenue pabOThI AIEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. OmnpeneneHre MOIHOCTH 2JIEKTPUYECKOI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO 4epe3 JIAMIIOUKY, OT HAIpPsDKEHUS Ha
HEl.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHue MArHUTHOTO B3aMMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHUH U Pa3ICICHUH.

16. MccnenoBanue NEeHCTBUS MIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJECMCTBHS KaTyIIKM C TOKOM H
Mar"ura OT CHJIbl TOKAa M HaIIPABJICHUS TOKA B KaTyIIKE.

18. M3y4eHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHue paboThl JIEKTPOABUraTEIs.

20. 3mepenune KII/l anexrpoaBuraresbHONM yCTAaHOBKHU.

21. OnbITBl 0 MCCIEAOBAHUIO SIBICHMS DJEKTPOMAarHMTHOM MHAYKLHUU: HCCIIEJOBaHUE
W3MEHEHUH 3HAYEHUs U HaIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe nBvxeHue. MartepuanbHas Touka. Cucrema otrcuéra. OTHOCHTENIBHOCTh
MEXaHUYECKOrO JIBW)KCHMS. PaBHOMepHOe mpsMonuHENHHOe JABukeHue. HepaBHOMepHOe
npsMOJIMHEHOe JBWKeHHe. CpelHssT U MIHOBEHHAs CKOPOCTh Teja MpH HEPABHOMEPHOM
JIBUOKEHUU.

VYckopenue. PaBHOycKOpeHHOE MpsMoinHelHoe aBuxkeHue. CBoOoaHoe maneHue. OMNbIThI
lNanunes.

PaBHOMepHOE nBMXKeHHE MO OKpyxkHOCTH. [lepmon u wacrota oOpamienus. JluneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroroHa. Bropoit 3akoH Herotona. Tperuii 3axkon Hprotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHUS CKOJIbKEHUS, CUjla TPEHHUS TOKOS,
JIPYyTHU€ BUJbI TPEHUSL.

Cuna TsSKEeCTH 1 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO NaieHus. [[BuxkeHne
maneT Bokpyr Conaia. [lepBas kocmudeckas ckopocTh. HeBecoMoCTh 1 meperpy3Kku.

PaBHOBecue maTepuanbHON ToukH. AOCOMOTHO TBEPaOE Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUsT MMIYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota U MomIHOCTb. PaGota cun TspKecTH, ymnpyroctd, TpeHus. CBsi3b
sHeprun W paboThl. [loTeHnManbHass SHEPrUs Tena, MOJHITOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[loTenuumanbHast sHeprus cxarto npyxuHbel. Kunernueckas sHeprusa. Teopema 0 KMHETHYECKOM
SHEPruu. 3aKOH COXPaHEHUsS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.
1. HabGmroneHne MEXaHUYECKOTO JIBIYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.
2. CpaBHeHHE MMyTeH W TPACKTOPHM JIBMKCHHS OJTHOTO U TOTO XKE TeJIa OTHOCUTEIIBHO Pa3HbIX
TEJ OTCUETA.
3. H3mMmepeHune CKOPOCTH U YCKOPEHUS TPSIMOIMHEUHOTO ABUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.
5. HalGnroneHue ABMKEHUS TEJa 1O OKPYKHOCTH.
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6. HaOmronenne MexaHUYECKUX SBJIEHUH, MPOUCXOIAIIMNX B cucTeMe oTcuéra «Tenexkay mpu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHs TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CUJI IIPU B3aUMOJEHCTBUM TEJ.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBHKEHHH.

10. Ilepenaya ummyiibca Ipy B3aUMOACHCTBUU TE.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHue UMIIYJbCca IIPU HEYIIPYTOM B3aUMOECHCTBUM.

13. CoxpaHeHue uMIysbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HabumroieHne peakTUBHOIO JBUKEHMUS.

15. CoxpaHeHue MeXaHW4eCKOW SHEPTUH MPU CBOOOTHOM I1a/ICHUU.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU JABM)KEHUU TeJla MOJ I€HCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimel.

1. KoHcTpyupoBaHue TpakTa Ul pa3srOHA U JaJbHEHIIEr0 PABHOMEPHOTO JABUKEHUS IIApPUKa
WJIU TEJIEKKHU.

2. OmpezneneHue CpeaHEl CKOPOCTH CKOJBXKEHHMsI Opycka WM JBUKEHMS IIapUKa II0
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUsi Tejda IpPU PABHOYCKOPEHHOM JBHKEHMM [0 HAKIOHHOU
MJIOCKOCTH.

4. HccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBIKCHHH 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka runoressl: €cid IPU PaBHOYCKOPEHHOM JBHXEHUHM 0€3 HAa4aJbHOM CKOPOCTH

IYyTH OTHOCATCSI KAaK PsiJl HEYETHBIX YMCEJ, TO COOTBETCTBYIOIIHME IMPOMEXKYTKH BPEMEHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUSL OT CHIIBI HOPMAJIBHOTO JaBJICHUSI.

Ornpenenenne ko3P uimeHTa TPEHUS! CKOIbKCHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne paOOTBl CHJIBI  TPEHUS TPU PABHOMEPHOM JIBJKEHUM Tejla IO

TOPU30HTAIILHON MOBEPXHOCTH.
10. Ompenenenrie pabOThl CHJIBI YIPYrOCTH MpU MOABEME TIpy3a C HCIOIb30BAaHUEM

HEMOABHKHOTO U TMOABUKHOTO OJIOKOB.

11. M3y4deHue 3aK0OHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckne KoJ1e0aHUSA ¥ BOJHBI.

KonebarenbHoe nBuxeHune. OCHOBHBIE XapaKTEPUCTHKU KojeOaHU: MEepuoJl, 4acroTa,
aMmIuTyna. MareMaTMuecKuid W NPYKUHHBIA ~ MasTHUKH. lIpeBpaieHue sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue koneOaHus. BeiHyxneHHbsie koneOanus. Pezonanc. MexaHuuyeckue BOIHBI.
CBolicTBa MexaHM4eCKUX BOJIH. [IpogosbHbIE U TONepeyHble BOIHBI. J[JIMHA BOJTHBI U CKOPOCTH €€
pacipocTpaHeHus. MexaHn4eCKue BOIHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByKk U ylbTpa3BYK.
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Hemoncmpayuu.
Hab6nronenue konebanuii Ten Mo 1eHCTBUEM CHITBI TSDKECTH W CHJTBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.
PacrnipocTpanenue mpo0abHBIX U MMOTIEPEYHBIX BOJIH (HA MOJIEIH).
Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHue YaCTOTHI U IEpHOAA KOIEeOAHUN MATEMATHUECKOTO MAsITHHUKA.
2. Ompenenenre 4aCTOTHI M TIEpHOJIa KOIeOaHMid MPY>KUHHOTO MasiTHUKA.
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3. HccnenoBaHue 3aBUCMMOCTH NepHoOJia KojaeOaHUH MOABEIIEHHOTO0 K HUTH I'py3a OT JUIMHBI
HUTH.
4. HWccrnenoBaHue 3aBUCUMOCTH Mepro/ia KoeOaHui MPyKMHHOTO MasiTHUKA OT MacChl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH IEpHOJA KOJIICOAHHI Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
6. ONBITHL, IEMOHCTPUPYIOLINE 3aBHCUMOCTh TIepro/ia KojeOaH!i MPYKMHHOTO MasiTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.
7. HW3mepeHue ycKOpeHUs CBOOOIHOTO Ta/ICHUS.
Pa3zgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
3H€KTpOMaI‘HI/ITHOC I10J1€. QHCKTpOMaFHI/ITHBIC BosiHbl. CBOMCTBA OJICKTPOMArHuTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJH. Mciob30BaHNe JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBo#cTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomuvt u onvimol.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIILHOTO TenedoHa.
Pa3nen 11. CBeToBble siBI€HHS.
JlyueBass monenb cBeta. Mcrounuku cBeta. [IpsMonnHelHOE pacnpoCTpaHEHHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomnenue cera. 3akoH mpenomiieHusi cBeta. [lomHoe BHyTpeHHEe OTpa’keHUE CBETa.
Hcrnonbp3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBO/IAX.
Jlunza. Xox myueit B muu3e. OnTuyeckas cuctema QoroarnmapaTa, MUKPOCKOIIA U TeNIECKOTA.
I'ma3 kak ontuueckas cucteMa. biIMm30pyKOCTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HhtoTOHA. CloKEeHHE CIEKTPAIbHBIX 1[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon tydeit B coOuparoliei JTuH3e.
Xop J1ydeil B paccenBarollen JIMH3E.
[Tomy4yenune n300paskeHMIA ¢ TTOMOIIIBIO JTHH3.
[Tpuniun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIA.
10 Mopensb rnasa.
11. PaznoxxeHue Oeoro cBeTa B CIIEKTP.
12. [lonyueHue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa)KE€HUSI CBETOBOT'O JIyda OT yIJia MaJIeHus.
2. M3yueHue xapakTepUCTHK U300pakeHUs MpeaMeTa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yrja MpPeNOMIIEHUS CBETOBOIO Jiyya OT YIJia MaJieHusl Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Toryuenue n300pakxeHUi ¢ MOMOIIBIO COOMPAIOLIEH JINH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpArOIEi TNH3BL.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.
OnbITH IO BOCHIPUATHIO 1IBETA MPEIMETOB IPU UX HAOIIOCHUN Yepe3 LBETOBbIE (DMIIBTPHI.
Pasne.ﬂ 12. KBaHTOBBIE SIBJICHHS.
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Oneiter Pesepdopna u nmnanerapras moaenb aroma. Mogaens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(da, 6eTa- 1 raMma-usnydeHusi. CTpoenue aToMHoro sapa. Hykiaonnas
Mo/J1eJIb AaTOMHOT O sizipa. M3oTonel. PagnoaktuBHele npeBpaiienus. [lepuon nomaypacmnaga aroMHbIX
anep.

SnepHble peakuyy. 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U MAacCOBOIO YHMCEN. DHEPIrusl CBS3U
aTOMHBIX siiep. CBsA3b Macchl U dHepruu. Peakiuu cunTes3a u aeneHus sanep. VcTouHuKM SHepruu
Connua u 3B€31.

Snepnas snepretuka. JIeicTBUA paguOAKTUBHBIX U31yUYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.
CIHeKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.
CreKTpbl pa3aMyHbIX Ia30B.
CrnekTtp Bomopoza.
Habumonenue tpekoB B kamepe BusbcoHa.
Pabora cuéruyrka HOHU3UPYIOMIUX U3TYICHH.
Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopnwvie pabomot u onvimeul.
1. HalumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYyYECHHUS.
2. HccnenoBaHue TpeKOB: H3MEPEHHWE DSHEPrUU YACTHULBI IO TOPMO3HOMY IyTH (11O
¢dororpadusm).
3. HM3mepeHue paanoakTUBHOIO QoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-00001IAIOIINI MOTYIb MPEIHA3HAYEH AJISl CUCTEMAaTU3aluu U 0000IIeHUs
MPEIMETHOTO COJIEP’KaHUS U OIBITA AESITEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca
¢bu3uKy, a Takke JUIs NOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHY MO (pH3MKe Ui
oOyJaronuxcsi, BHIOPAaBUINX ITOT yYEOHBIN MPEIMET.

[Tpu M3yd4eHNN NaHHOTO MOAYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIBI JESATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CIeUnBaeTCs JOCTHKEHNE IPEMETHBIX U METAIIPEIMETHBIX MJIAHUPYEMBbIX
pe3yibTaToB 00ydeHusi, pOpMHUpYeTCsl €CTECTBEHHOHAyuYHas TPAMOTHOCTh: OCBOEHHE HAYUHBIX
METOJIOB HCCIIEJIOBAHUS SIBICHUH MPUPOABI U TEXHUKH, OBJAJEHUE YMEHUSMU OOBACHATH
du3nueckue BICHUS, IPUMEHSS MTOJyYSHHbIE 3HAHUSI, peIllaTh 3a7jauH, B TOM YHCIIe KAYeCTBEHHBIE
U DKCIIEPUMEHTAIbHbIE.

[TpyHIMNIAATBHO EATENBHOCTHBIN XapaKTep JAaHHOTO pa3/iella pealn3yeTcs 3a CUET TOro, UTO
oOyuaroluecs BBIMOIHSIIOT 33JaHKsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUH PAaCHO3HABATh U HAYYHO OOBSCHATH (PU3NUYECKUE SBJICHUS B
OKpY’Karollel MpUpo/ie U OBCEITHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METOJIbl MCCIIENOBAaHUS (DU3NYECKUX SIBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOJIYUEHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HambOoJee BaXKHBIX JIOCTHKEHHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, IPAKTHUYECKOTO MCIOJIb30BAHUS PA3IMYHBIX UCTOYHHKOB YHEPrMH HAa OCHOBE 3aKOHA
IIPEBPALIECHMS U COXPAHEHUSI BCEX U3BECTHBIX BUOB YHEPTHUHU.
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2. IJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUA YYEBHOI'O
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N3yuenne Hpu3uKu HA YpOBHE OCHOBHOTO 001Ier0 00pa30BaHuUs HANIPABICHO Ha TOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIITATOB.

B pesynpraTe wu3ydeHwss (U3MKKM HA ypPOBHE OCHOBHOTO OOIEro OOpa3oBaHHS Y
oOyuatomierocst 0yayT c(hOpMHPOBAHBI CIEAYIOMINE TMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

— IPOsIBJIEHUE UHTEpeca K NCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3nueckoi HayKH;
— [IEHHOCTHOE OTHOIIEHHE K IOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXJAEHHHM OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JOCTHKCHHUI (DU3HKY;

— 0CO3HAHHE BAKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUAIIOB B JEATEILHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

—BOCTIPUATHE OCTETHUYCCKUX KA4eCTB (PU3MYSCKOW HAyKH: €€ TapMOHUYHOTO ITOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUSA:

— OCO3HAHUE I[EHHOCTH (PU3UUYECKOW HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaXKHEUILEH COCTABIISIIOLIEH KYJIbTYpPHI;

—pa3BUTHE HAYYHOU JIF0O03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIHLCKON EATEIbHOCTH;

5) gopMupoBaHus KyJbTYpPbl 310POBbS U SMOLUOHAJBHOI0 0JIATONIOJIYYMS:

—OCO3HaHHE IICHHOCTH 0e30macHOoro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BOXHOCTH MPaBWJI OE30MACHOTO IMOBEICHMUSI HAa TPAHCIOPTE, HA JOPOTax, C AIEKTPUUYECKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIIHUX YCIOBHUSAX;

— c(hopmupoBaHHOCTH HaBbIKA peIIeKCHH, TPU3HAHUE CBOETO MpPaBa Ha OIIMOKY U TAKOTO e IpaBa
y IPYTOro 4YeJI0BeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

—aKTUBHOE Yy4YacTHE B pEHIEHWH TMPaKTHUUECKHX 3adad (B paMKax ceMbH, 00pa3oBaTebHON
OpraHHu3aIiy, TOPOIa, Kpasi) TEXHOJIOTHUECKOH U COIMATBHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCKnX 3HAHUM;

— MHTEpeC K MPaKTUIECKOMY U3YYEHHIO MPOodecCcHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTMYEeCKOT0 BOCIIMTAHMS:

— OpHEHTAIlNs Ha MPUMEHEHHE (PU3UIECKUX 3HAHUH ISl PEIICHH 3a/1a4 B 00JACTH OKPYKArOIIeH
cpenbl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOJKHBIX IOCJEICTBHM ISl OKpYKarolei
Cpenbl;

— OCO3HaHUeE TNI00aTHHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelieHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM CPebl:
—TOTPEOHOCTh BO B3aWMOJICCTBUHU TIPU BBHITIOJIHEHUU HCCIEIOBAaHUN M MPOEKTOB (PU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO ACSATEIHHOCTD;
—TOTPeOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHWU, B TOM 4HCie (GOPMYIUPOBATh WJCH, TTOHSTHUS,
TUTOTE3bI 0 (PU3MUECKUX 0OBEKTaX U SBICHUSIX;

—o0co3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

— IJTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHATN3UPOBATh U BBISIBIATH B3aMMOCBSI3U MPUPOIBI, OOIIIECTBA U SKOHOMHKH, B TOM
YHUCJIE C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUM;

— OIIEHKA CBOWX JICUCTBHM C yU4ETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPETy, BO3MOXKHBIX TJIO0ATBHBIX
MOCJIEACTBHM.



METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUS mporpamMmbl o (PU3HKE HA YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUS
y oOyuyaromerocsi OyayT chopMHpPOBaHbI MeTampeAMeTHbIE Pe3yJbTAaThl, BKIIOYAOIIHE
[IO3HABATEJIbHBIE YHHUBEpPCAIbHbIE Y4eOHbIE JAEHCTBHS, KOMMYHUKATUBHbIE YHHUBEpPCAJIbHBIE
y4eOHbIC ICHCTBYSI, PEryJIATHBHbBIC YHUBEPCATIbHbIC YICOHbIC ACHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJBbHBLIC y‘leﬁHLIe JelCcTBUA

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHI);

YCTaHABIIMBATh CYIIECTBEHHBIM TPU3HAK KIACCH(PUKAIMK, OCHOBAaHUS JUIsi OOOOMICHHS |
CpPaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTHUBOPEYMsI B paccMaTpuBaeMbiX (pakTax, JaHHBIX |
HAOIIOICHUSX,, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIC CBSI3W NMPU U3YYCHUU (PU3UYECKHUX SIBIICHUH W IMPOIIECCOB,
JIeNIaTh BBIBOJBI C MCIOJb30BAHUEM JEAYKTUBHBIX M MHIYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBSI3SX (PH3UYECKUX BEITHYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus y4uyeOHOW ¢u3nuecKkoil 3aaauu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHMs], BbIOOp Haubosiee MOIXOJSAIIEr0 ¢ YYETOM CaMOCTOSITEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibckne 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECJIOXHBIM (U3MUECKHUI
HKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SBIICHUS;

OLICHUBATh HAa IPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(POPMAIIHIO, TOJYYEHHYIO B X0/1€ UCCIIEA0BAHUS
WJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh OOOOLIEHUSI M BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIIee pa3BUTHE (DU3NUECKUX MPOIIECCOB, a TAK)KE BBIIBUTAThH
MPEINONIOKEeHNS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSTh Pa3IMYHbIe METObI, UHCTPYMEHTBI M 3aIPOCHI MPU MOUCKE U 0TOOpe HHPOPMAITIH UITH
JAHHBIX C YYETOM IMpPEJIOKEHHOHN yueOHOM pu3nueckoi 3a1auu;

AHAIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MH(POPMAIUIO PA3IUYHBIX BHJIOB U
dbop™M mpeacTaBIeHNUS;

CaMOCTOSITENILHO ~ BBIOMPATh  ONTHUMANBHYIO  (GOpMy  MpeAcTaBiIeHUS HHPOPMAIUH |
WJUTFOCTPHUPOBATH pPeIlaeMbIe 3aa49i HECIIOKHBIMHA CXEMaMH, TuarpaMMamMu, HHOUW rpaduKoi U ux
KOMOHWHAIIUSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

B X0JIe 00CYXJIeHUsl y4eOHOTO MaTepuana, pe3yIbTaToB 1a00PaTOPHBIX padOT U MPOEKTOB 3aaBaTh
BOIIPOCHI 110 CYIIECTBY 00CYK1a€MO TEMBI U BHICKA3bIBATh UJIEU, HAIIEJICHHbIE Ha peLIeHUE 3a]jauu
U TIOJIZIepKaHKe 0J1arokenaTeIbHOCTH OOIIEHMS;

COTIOCTABJIAITH CBOM CYXXJICHHSI C CYXKJICHHUSIMH JPYTUX YYaCTHUKOB JHMANIOTa, OOHApPYKHUBATh
pa3uyue U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOMMYHO TPEACTABISATh PE3YyJIbTAThl BBIOJHEHHOTO (U3WYECKOTO OIbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHIUBHYaIbHOW paOOThI MPU PEIICHUN
KOHKPETHOU (pU3U9IECKOM POOIEeMBI;



NPUHUMAThH 1IeJTH COBMECTHOW J1eATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS MO €€ JTOCTHIKEHUIO:
pacmpeaensaTh Poiar, 00CyKIaTh MPOIECCHl M PE3YJIbTaThl COBMECTHON pabOThI, 00001IaTh MHEHHS
HECKOJILKUX JIIOJIEH;

BBITIOJHATH CBOO YacTh Pa0OTHI, TOCTUTAsl KAYECTBEHHOTO Pe3yiIbTaTa M0 CBOEMY HANPABJICHUIO
KOOPJMHUPYSI CBOU ACHCTBUSI C IPYTUMHU WICHAMU KOMaH/IbI;

OIICHUBATh KA4YeCTBO CBOCTO BKJIAJa B OOIMIMIA MPOIYKT MO KPHUTEPHUSIM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUA.

PerJ'[ﬂTI/IBHLIe YHUBEPCAJIbHbIC y‘leﬁHble JelcTBUA

Camoopranusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M yUEOHBIX CUTYaLUAX, TPEOYIOIIUX U1 peleHUs PU3NUECKUX
3HAHWM;

OpPUEHTHPOBATHCSI B PA3JIMYHBIX IOAXOJAX HPUHATHS pPEUICHUN (MHIUBUAYaJIbHOE, NPUHATHE
pelIeHus B rpynie, IPUHITHE PELLIEHUH TPYIIOoil);

CaMOCTOSITEJIbHO COCTABJIATh aJITOPUTM pelleHus] GU3NYECKOH 3a1auM UM MJIaHa UCCIIe0BaHMS C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh MpeIIaracMbie
BapHaHThl PELICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH NMPUYUHBI TOCTHKEHUS (HEIOCTUIKEHHUs) PE3y/IbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb (B TOM 4YHCIE€ B XOJ BBIIOJHEHHUS (UIUIECKOTO
UCCIICIOBAaHMSI WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIBbCTB, W3MEHUBIIMXCS CUTYyaluil,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJi€ CIOpa WU JUCKYCCHHM Ha HAY4YHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpHU3HaBaTh CBOE MPAaBO Ha OMIMOKY MpH pelIeHUH (U3NYECKUX 3ajad WU B YTBEP)KICHUSIX Ha
Hay4yHbIE TEMBI U TAKOE XK€ IPABO IPYroOro.

IMPEAMETHBIE PE3YJIBTATHBI

K koHny oOyueHuss B 7 kJacce MpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:
UCTIOJTb30BaTh MOHATHS: (PU3NIECKUE U XUMUYIECKHE SBIICHHS, HAOIOCHNE, SKCTIEPUMEHT, MOJIETTb,
TUIOTe3a, €AMHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BelIecTBa
(TBEpIoe, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe IBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NpSMOJIMHEHHOE), TPACKTOPHSI, paBHOAECUCTBYIOMIas cuia, Aedopmarus (yrnpyras, miacTuieckas),
HEBECOMOCTh, COOOIIAIONINECS COCY/IbL;
paznuyath siBieHus (Auddysus, TernoBoe IBMKEHNE YAaCTHIL BELIECTBA, PABHOMEPHOE JIBUKEHHUE,
HEpaBHOMEPHOE [BI)KCHWE, WHEpIUsS, B3aWMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX TeIl C
3aKpeIUIEHHON OCBhIO BpallleHHsd, Nepeada JaBlIeHUs] TBEPABIMU TEJIaMH, KUAKOCTSIMH U Ta3aMu,
aTMoc(epHoe JTaBJIeHUE, TUITABaHUE Tell, IPEBPANICHUS MEXaHUYECKON YHEPTHUN) IO OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX AaHHOE (PU3UYECKOe SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE N3YICHHBIX (PM3NYECKUX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM YHCIIE
¢du3nueckue SBICHHUS B MPUPOJE: MPUMEPHI ABIKEHHS C PA3IMYHBIMH CKOPOCTSMHU B KHBOW U
HEXXMBOW TpUpPOJE, NEHUCTBUE CHIIBI TPEHHs] B MPHUPOAEC M TEXHUKE, BIUSHUE aTMoc(hepHOro
JaBJICHUS Ha )KMUBOW OpraHu3M, IJIaBaHUE PbIO, pblYaru B Tejle YEJOBEeKa, MPU ITOM NEPEBOAUTD



MPaKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (TIpU3HAKK) (PU3NUECKHUX
SIBIICHUI;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SABJICHUS, UCIOJb3Ys (PU3NUECKUE BETMUNHBI
(Macca, 00bEM, IUIOTHOCTD BEIIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEIHSASI CKOPOCTh, CHUJIa YIIPYTOCTH,
CHJla TsDKECTH, BeC Tela, CuUjla TpPeHus, JaBiieHue (TBEPAOro Tesa, MKHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MeEXaHuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QULMEHT MOJIE3HOT0 ASHCTBHSI MEXaHU3MOB, KWHETUYECKasi U MOTEHLMAJIbHAS SHEPTUs), IpU
OIMCAaHUH TPABUWILHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCIIOIB3YEMbIX BEJTMUNH, X 0003HAUYCHUS
U €IUHULBl (U3NYECKUX BEIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DPU3HUYECKYIO
BEJIMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH Tpa(UKH H3yYCHHBIX 3aBHCUMOCTEH (PHU3NUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, PU3NUECKUE SBICHUS U MPOLIECCHI, NCIOIb3Ys PAaBUIIA CIIOKEHUS
cui (BIOJb OJHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHIO PaBHOBECHUS
ppiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHUYECKOM SHEPrUH, PU
9TOM /1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUChIBATH €r0 MAaTEMATUYECKOE BBIPAKCHUE;
OOBSICHATH (PU3UUECKUE SIBIICHHS, TIPOLIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYaIU
IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYUHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTh
oO0bsicHeHHEe W3 1—2 JOTrHMYECKUX IIaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX CBOWCTBA (U3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a1aud B 1—2 JEHCTBUS, UCIONIB3YsS 3aKOHBI M (OPMYJIbI, CBS3bIBAIOLINE
¢u3nueckrue BeJMYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3aJjauyd 3alUChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIIATh (PH3MUECKUE BEITMUMHBI B (DOPMYIIBI U TIPOBOAMTH PACUETHI, HAXOJUTH CIIPABOYHBIC
JTaHHbIE, He0OXOAUMBIE [T peIlIeHUs 3a1a4, OEHUBATh PEATUCTUYHOCTb IOJIy4eHHON (hrU3NYeCcKOi
BEJIMYMHBI;

pacrio3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PELIMTh HpPU IOMOLIM (PU3HMUECKUX METOOB, B
ONMCAHWU HCCIIEJIOBAHUS BBLIEIATh MPOBEPSIEMOE MNPEANOI0KEHUE (THIOTEe3y), pa3iuyaTh U
UHTEPIPETUPOBATH MOJIYUYECHHBIA PEe3ybTaT, HAXOAUTh OIIMOKH B XOJI€ OMbITA, JeJIaTh BHIBOBI MO
€ro pe3yibTaTaM;

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (DU3MYECKHX SBJICHUH MM (U3UYECKUX CBOICTB TeJ:
bopMynupoBaTh MpPOBEpSEMbIE MPEINOJIIOKEHNs, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOIO
000py/I0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHH, MaccChl Tejla, 00bEMa, CHUIIbl U TEMIIEPaTyphl
C HUCIOJb30BAHMEM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, 3aNHUCHIBATh MOKa3aHUS MPHOOPOB C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHMUI;

IPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (IM3MYECKON BETMYMHBI OT JpYyroil c¢
HCIIOJIb30BaHUEM NPSIMBIX M3MEPEHUHN (3aBUCMMOCTH MYTH PAaBHOMEPHO JBHXKYILLIErOoCs Tejla OT
BPEMEHHU JIBIDKEHUS Tella, CHJIbl TPEHMsI CKOJBXEHUs OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeJI U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAJNd COMPUKOCHOBEHMS TEJ, CHJIBI
YIPYTOCTH OT YAJUHEHUS PY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTu Tea
U OT IUIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCHMOCTU OT IJIOTHOCTU TeNa, OT TNTyOHHBI, HA KOTOPYIO
HOTPYKEHO TEJI0, YCIOBUM TIaBaHUS TeJl, YCIOBHI paBHOBECHS pbhlyara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4e€OHOTO HCCIEeI0OBaHUs, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, ClEays
NPEUIOKEHHOMY TUIaHy, (PUKCUPOBATh pE3yJbTAaThl MOJYYEHHOH 3aBHCHUMOCTH (U3UUYECKUX
BEJIMYMH B BHJE IMPENJIOKEHHBIX TaOMUI] M TrpapuKoB, JAeiaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIEJOBAHMSI,

IIPOBOJANTH KOCBEHHbBIE HM3MEPEHUS (PU3NUYECKHX BEIMYMH (IUIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPJOTO TeNa, CUIa TPEHUS CKOJbKEHHs, JaBJICHHE BO3/yXa, BBITAJKUBAIONIAs CHIIA,
JeCcTByIOIasl Ha TMOrpyKEHHOE B KHUJIKOCTh TeN0, KOA((UIIMEHT MOJIE3HOr0 TEeHCTBUS MPOCTHIX
MEXaHU3MOB), CIeays MpeIIOKeHHOW HHCTPYKLUMHU: TNPH BHIMOJIHEHUM H3MEPEHUH coOupartb
9KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATh 3HAUEHUE UCKOMON BEJINYMHBI,

coOITI0/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHUEM;



yKa3bplBaTh MPUHLMIIBI JAECHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECBl, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECs COCYAbl, 0apOMeTp, phlvar, MOJABMXKHBIA M HEMOJBHXHBIN OJIOK,
HAKJIOHHAs IVIOCKOCTD;

XapaKTeprU30BaTh IPUHIHIIBI JCHCTBUS M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOi
Ha MX ONMUCaHM (B TOM YMCIIE: MOJUIMITHUKY, YCTPOMCTBO BOJIONIPOBOAA, I'MIPABINYECKUH TIpecc,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcCOC, apeoOMETp), MCHOJIb3ysl 3HAHUS O CBOWCTBAX
(bu3nueckux sBICHUH U HEOOX0qUMbIe (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTE TPUMEpPHI (HaXOAUTh HMH(GOPMAIMIO O MPHUMEPAX) MPAKTHUYECKOTO HCIIOIb30BAHMS
(bu3nUecKrux 3HaHUM B MOBCEHEBHOMN JKU3HU Ul oOecredeHns: 0e30IacHOCTH MpH OOpALEHUH C
npubopaMu M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHHS 3I0POBbSI U COOJIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISATh OTOOpP HCTOYHHMKOB HMH(popManuu B VHTepHETE B COOTBETCTBHHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M IIYTEM CPAaBHEHMS DPA3IHYHBIX
HCTOYHUKOB BBIIENATH WH(GOPMAIHMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WIIM MOKET OBITH
HEI0CTOBEPHO;

UCTIONIB30BAaTh TPU  BBIIOJHEHWM Y4YEOHBIX 3aJaHUN  HAYYHO-TIONYJSIPHYIO  JUTEpATypy
(buU3MUecKoro coaepxKaHus, CipaBOUYHbIe MaTepHabl, pecypchl ceTu MIHTepHeT, BiaaieTh npuéMamu
KOHCIIEKTUPOBaHUs TEKCTa, IpeoOpa3oBanus MHPOPMALIMK U3 OJIHOM 3HAKOBOI CCTEMBI B IPYT'YIO;
CO03/1aBaTh COOCTBEHHBIE KPATKUE IMCbMEHHBIE U YCTHBIE COOOLIECHHS Ha OCHOBE 2—3 UCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPIKAaHUsSA, B TOM YHUCIIE MYOJUYHO JeNaTh KPaTKHe COOOIIEHHS O
pe3yibTatax MPOEKTOB WIM YYeOHBIX MCCIEIOBAaHUN, HpPU STOM TIPAMOTHO HCIOJIb30BaTh
W3y4EHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIHEH;
IPU BBIIOJHEHUU Yy4EOHBIX NMPOEKTOB U HCCIEI0BAaHUN pacrnpenessaTh 00s3aHHOCTH B IpyIIe B
COOTBETCTBUU C [IOCTABJICHHBIMH 337Ja4aMH, CJIICIUTH 32 BHIIIOJITHEHUEM IIJIaHA JEHCTBHM, aIEKBATHO
OLIEHUBATb COOCTBEHHBIM BKJaJ B JESITEIbHOCTb TIPYIIbI, BBICTpAaUBaThb KOMMYHHKATHBHOE
B3aUMOJICVICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX.

K koHuy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUaIOLIUXCSI YMEHUI:
MCIIOJIb30BaTh IMOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYI,
arperaTtHble COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKHE M aMop(HbIe Tejla, HACBHIILEHHBIH H
HEHACBILUICHHBIN I1ap, BJIAXHOCTb BO3[yXa, TEMIEPaTypa, BHYTPEHHSAsS DHHEPrus, TEIUIOBOU
JBUTATENb, D3JEMEHTAPHBIM AJIEKTPUYECKUN 3apsjl, DSJIEKTPUYECKOe T0Jie, IMPOBOJHUKUA U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
pa3nuuarh sABICHMs (TEIJIOBOE pAacIIMpEHHE U CKaThe, TeIulolepesada, TEIJIOBOE PaBHOBECHE,
CMauMBaHME, KaWULSIPHBIE SBJICHMs, HMCIIApEHHME, KOHJEHCAlWs, IUIABJICHHE, KPUCTaJIN3aLNs
(oTBepneBaHUE), KHUIEHHE, Terulonepeaaya (TEeIIONPOBOIHOCTb, KOHBEKLMS, HW3IyYeHHE),
ANIEKTpU3ALAA  TeJ, B3aUMOACHCTBHE 3apsloB, ACHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, JIEHCTBHE MArHUTHOTO MOJIi HA MPOBOIHHUK C TOKOM,
AJIEKTPOMAarHuTHas MHAYKLHUS) IO ONMCAaHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JAHHOE PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SBJICHUH B OKPY)KAIOLIEM MHUPE, B TOM YHCIIe
buznuecKkue sIBIeHNs B IPUPO/JIE: TOBEPXHOCTHOE HATSHKEHUE U KalTWJUISIPHBIE SIBICHUS B IPUPO/IE,
KpHUCTaJIBl B IpUpoe, u3nydenue ConHia, 3aMep3aHie BoJ0EMOB, MOpPCKHUE OpU3bl, 00pa3oBaHHe
pOChl, TyMaHa, WHesl, CHEera, JJIGKTpUYECKHE SIBJIEHUS B aTMmoc(epe, IIEKTPUYECTBO KHUBBIX
OpPraHM3MOB, MarHUTHOE MoJie 3eMJIH, Apei] MOIHOCOB, POJIb MAarHUTHOTO IOJS JJIS KU3HU Ha
3emJie, MOJIAPHOE CHUSIHUE, MPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBIIENATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;
OIKCBIBATh U3YYEHHBIE CBOMCTBA TeN M (U3NYECKUE SABICHUS, UCIOb3Ys (PU3NUECKUE BETMUNHBI
(TeMmieparypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YAEJIbHAs TEINIOEMKOCTh BEIIECTBA,
yJlleNbHas TeII0Ta IUIAaBJICHNUs, YAeIbHasl TeIUI0Ta MapooOpa3oBaHus, yAelbHas TEIUIOTa CrOPaHUs



TOIIMBA, KOO(PQUIIMEHT MOJE3HOr0 NEHCTBUS TEIJIOBOW MAIIMHbBI, OTHOCUTENIbHAs BJIAKHOCTD
BO3/JyXa, OJJIGKTPUYECKHM 3apsj, CHJIa TOKA, JJIEKTPUYECKOE HAINpsIKEHUE, COIPOTUBICHHUE
MIPOBOJHMKA, YJEIbHOE CONPOTUBJICHHUE BEIIECTBA, paboTa U MOIIHOCTH 3JEKTPHUUECKOrO TOKa),
IIPY OMTMCAHUU MPABHIILHO TPAKTOBATH (PM3UUECKUI CMBICI UCTIONIB3yEMBIX BEJTMUNH, 0003HAUCHHS
U eIUMHUIBl (U3UYECKUX BEIUYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOLIUE TAHHYIO (DHU3HUECKYIO
BEJIMYMHY C JAPYTUMH BEITUYMHAMH, CTPOUTH Tpa(UKH M3YyYEHHBIX 3aBUCUMOCTEH (U3MYECKHUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHHUS W TPOLECCH, HCIOJb3ys OCHOBHBIC
MOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOSHUS BEIECTBA, MPUHIUI CYNEPHO3UINH
1oJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsia, 3aKkoH OMa JUIs yyacTKa LEMH, 3aK0OH
Jxoyns—Jlenua, 3aK0H COXpaHEHUs YHEPTUHU, TIPU STOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIIMCBIBATh €0 MAaTEMaTUUECKOE BBIPAKEHUE;

O00BSACHATH (pU3MUECKHE MPOLIECCHl M CBOMCTBA TEl, B TOM YHWCIE M B KOHTEKCTE CUTYyalUl
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh MNPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTh
0o0BsicHeHHEe W3 |—2 JOrMYecKHux IMIaroB ¢ Omopod Ha 1—2 HM3Y4YeHHBIX CBOMCTBA (DU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THbIE 3a7aud B 2—3 AEMCTBHS, WCHOJNB3YS 3aKOHBI M (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBMS 3aJaud 3alMChbIBaTh KpPATKOE YCJIOBUE,
BBISIBJISITH HEIOCTATOK JIAHHBIX JUIS pEIICHUs 3a7a4H, BEIOUPaTh 3aKOHBI U JOPMYJIbI, HEOOXOIUMBIE
JUTsL €€ pereH s, POBOAUTH PAaCU€Thl U CPABHUBATH MOyYCHHOE 3HAUeHUE (PU3NIECKON BETHMUNHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PEIIUTH MPU MOMOIIHU (PU3UIECKUX METOIOB, UCTIONB3YS
ONKMCAHUE HCCIIEJOBAHUSA, BBIICIATH MPOBEPSEMOE IMPEANOIOKEHHE, OLIEHUBATH MPABUILHOCTD
NOps/IKa IPOBECHUS UCCIIE0BaHuUs, 1€TaTh BbIBOJbL;

MPOBOAMUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WM (U3HUECKUX CBONCTB Tel
(KanwIIsipHbIE SIBJICHUS, 3aBUCHMOCTb JIaBJICHHS BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
npoliecca OCThIBAHMS M HAarpeBaHUS MpPHM HM3JIyYE€HUHM OT LIBeTa M3Iydaromieil (moriomuiaroreil)
MOBEPXHOCTHU, CKOPOCTh UCIIAPEHMSI BOJIBI OT TEMIIEPATYPhI )KUIKOCTH U IJIOLIA/IN €€ IOBEPXHOCTH,
ANIEKTPU3ALNA TNl M B3aMMOJEIHCTBUE IEKTPUUYECKUX 3aps0B, B3aWMOJEHCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yalM3alysl MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MAarHUTHOT'O TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOWCTBA AJIEKTPOJBMUIaTElNs MOCTOSHHOTO
TOKa): (pOpMYIHPOBATH MPOBEPSIEMBIE MPEANIONIOKEHHS, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMCHIBATh XO/] ONbITA U (POPMYITUPOBATH BBIBOBI;

BBITOJIHATH MPSMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIAKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKeHUsl C HUCMOJIb30BAaHUEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (PU3NYECKUX BEIMYUH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0CONIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (U3MYECKOH BENMYMHBI OT JApPYro ¢
HCIIOJIb30BaHUEM TNPSMBIX U3MEPEHUHN (3aBUCUMOCTh COMPOTHUBIICHUS MPOBOJIHUKA OT €r0 JJIMHBI,
IUIONIA/IM TIOTIEPEYHOT0 CEUEHUS U YIEIBHOTO COITPOTUBIIEHUS BEIIECTBA IPOBOIHNKA, CUJIBI TOKA,
UAYIIETo Yepe3 NPOBOJAHUK, OT HAIPSKEHUS Ha IPOBOIHUKE, UCCIIEOBAHNE TOCIEI0BATEIbHOTO U
napajieIbHOTO COeIMHEHHI MPOBOIHUKOB): TNIAHUPOBAThH UCCIIE0OBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS], CIe/lys] PEUI0KEHHOMY IIaHy, (GUKCHUPOBATh PE3yIbTaThl MOJy4YEHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U I'paUKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;
MPOBOANTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUMH (yleibHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh DJEKTPUYECKOT0 TOKAa): IUIAHUPOBATh
U3MEpEeHHs, cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEys MPENIOKEHHOW WHCTPYKUUH, U
BBIUHCIISTH 3HAUCHNE BETHYNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepru30BaTh IPUHIHIIBI JEHCTBUS M3YYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OMOPOi
Ha WX OmucaHus (B TOM 4MCIE: CHUCTeMa OTOIUIEHUS [OMOB, THTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUMK BJICKTPUUYECKOM SHEPTHM, JIEKTPOOCBETUTEIbHBIC MPUOOPSI,
HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (TPUMEPHI), STEKTPUUECKUE MPEIOXPAHUTENH, JIEKTPOMArHUT,



3JIEKTPOABUTaTENb MOCTOSIHHOTO TOKA), UCIOJIb3YSl 3HAHUS O CBOMCTBaX (pU3MUECKUX SBJICHUU U
HE0OX0ouMbIe (PM3HUECKUE 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U HM3MEpPUTEIbHBbIE MPUOOPHI MO cXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh
BHYTPEHHETO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl IIEKTPUUECKUX Ienei c
MOCJIEI0BATEIbHBIM M TApAIIIEIbHBIM COCTUHEHUEM JIEMEHTOB, Pa3/indas yCIOBHbIC 0003HAUCHUS
3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

MPUBOJUTH TPUMEPHI (HAXOIUTh HMH(OPMAIHUIO O MPUMEPax) MPAKTHYECKOTO HCIIOJIb30BAHUS
bu3nyecKnX 3HaHUN B MOBCEAHEBHOW XKM3HU JUIsl o0ecrieueHrs 0e30MacHOCTH Mpu o0pallleHuu ¢
npuOopaMd U TEXHUYECKHUMH YCTPONCTBAMH, COXpPAHEHHS 3J0POBbsI U COOIIOACHHS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie;

OCYIIECTBIISATh TOUCK uH(pOpManmu (U3HUECKOTO cojiepxkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCS 3HAHUM U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIICNIATH HHPOPMAIIHIO,
KOTOpasi SIBJISETCS MPOTUBOPEUNBOM HITM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IMPH  BBINOJHEHUM YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJSPHYIO JUTEPaTypy
(U3UYECKOTO COIEpKaHUsI, CITPABOYHbBIE MaTEpUAIIb, pecypchl cetu HTepHeT, BIageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIC COOOIIeHMs, 0000mmas naopManuo u3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, B TOM YHCIE IMYOJIUYHO MPEICTaBIATh
Ppe3yJIbTaThl IPOEKTHOW WJIM UCCIIE0BATEIbCKOM IEATEIIbHOCTH, IIPY 3TOM I'PaMOTHO UCIIOJIb30BaTh
M3YYEHHBII MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOKIATH BHICTYIIJICHUE MMPE3CHTAIUEH;
IIPW BBIIIOJIHCHUN YYEOHBIX MPOEKTOB M HCCIICAOBAHUN (DU3MYECKHX MPOIECCOB PACIPEIEISITh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]a4aMU, CIICUTH 32 BBHIMOJTHEHUEM
njaHa JCHCTBUA M KOPPEKTHUPOBATH €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJl B
JIeATEIBbHOCTh IPYIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJCICTBUE, MPOSBIISAS TOTOBHOCTh
paspemaTh KOH(JIUKTHI.

K koHiy oOydeHus B 9 kJjiacce npeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUaIOLIUXCSI YMEHUI:
WCIIOJIb30BaTh MOHSATHS: CUCTEMa OTCU€Ta, MaTepualibHas TOUYKa, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHHYECKOI0 JIBOKEHUS, nedopmarius (ympyras, TJIACTUYECKas), TpEHHE,
LEHTPOCTPEMUTENBFHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEP/OE TENO, LIEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXAaHUUECKHE KOJIEOaHUs U BOJIHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKANa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJU30PYKOCTh M JIalbHO30PKOCTb, CIEKTPbl MCIyCKaHWsS M TMOIJIOIIEHUs, anbda, Oera- u
raMMma-u3JIy4eHHsi, U30TOIbI, siACPHAst SHEPreTHKA;
pa3iauuyath  SABJIEHUS  (pPaBHOMEPHOE U  HEpPaBHOMEPHOE  MPSMOJMHENHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE, CBOOOIHOE MaJIeHUE TeJl, PABHOMEPHOE JBI)KEHUE
[0 OKPY)KHOCTH, B3aUMOJIEHCTBUE TeJ, PEAaKTUBHOE JBM)KEHHE, KojeOaTelbHOE JBUKECHHE
(3aTyxaromye U BBIHYXKJIEHHbIE KOJI€OaHHUs1), pe30HAHC, BOJTHOBOE JBUKEHHE, OTPAXEHUE 3BYKa,
NPSIMOJIMHEHHOE paclpoCTpaHeHHe, OTpa)XCHHE M IPEIOMJICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpa’K€HHE CBETa, pa3jioKeHHe OelOoro CBeTa B CIEKTP M CIOXKEHUE CIIEKTPAIbHBIX IIBETOB,
JUCTIEpCUsl CBETa, E€CTECTBEHHAs pPaJlOaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYaTOro CIeKTpa
U3ITy4eHUs) TI0 OMMCAHUIO0 MX XapaKTePHBIX CBONCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (hU3HUYECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3MUECKUX SBJICHUM B OKPY)KAIOIIEM MHUpPE (B TOM UUCIIE
buznueckue SBICHUS B MPHUPOJE: NMPUWINBBI U OTIUBBI, JBHKeHHE T1aHeT COJIHEUHON CHCTEMBI,
PEaKTUBHOE JBM)XEHHUE >KUBBIX OPTaHU3MOB, BOCIPHUSITHUE 3BYKOB XKUBOTHBIMH, 3€MIIETPSICEHUE,
ceiicMHUecKHe BOJHBI, IIyHAMH, 3XO0, LIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHYECKOE
JeicTBUE BHUJAMMOTO, YJIbTPA(pHOIETOBOIO U PEHTTEHOBCKOTO H3JIyYeHHH, eCTeCTBEHHBIN
paZvoaKTUBHBIN (POH, KOCMUYECKUE JIy4d, paJlOaKTUBHOE M3JIy4eHHE MPHUPOJHBIX MUHEPAJIOB,



JeicTBUE paJMOAKTUBHBIX M3JIydCHMH Ha OpPraHuW3M 4YeJlOBeKa), IpU 3TOM IEPEeBOIUTH
NPaKTUYECKYIO 337a4y B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH) (PU3UUIECKUX
SIBIICHHI;

OIMCHIBATH M3YYEHHBIEC CBOMCTBA TeN M (PU3NUECKUE SABICHHS, UCIONb3Ys (PU3NUECKUE BETMUNHBI
(cpenHsii W MIHOBEHHas CKOPOCTb Tejda IpH HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
nepeMeLIeHHE, ITyTh, YII0Basi CKOPOCTh, CUJIAa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
cBOOOIHOTO MAJICHNUs, BEC TeJIa, UMITYJIbC TeJIa, UMITYJIbC CHJIbI, MEXaHUYecKasi paboTa U MOLTHOCTb,
NOTEHLIMAJbHAsL SHEPIUs Tella, MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHIMAJIbHAS 3HEPIUs
CKaTOW TPYKUHBI, KUHETUYECKasl 3HEPrus, MOJHAas MEXaHW4ecKas 3HEprus, Mepuoja U 4acToTa
KoJIeOaHUH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTeib
IPEJIOMIIEHUS CPEebl), IPU OIMCAHUYU IPABUIBHO TPAKTOBATh (PU3NYECKUHA CMBICI MCIIOJIb3YEMbIX
BEJIMYHMH, 0003HAYCHUSI M €AMHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (HOPMYJIBI, CBS3BIBAIOIINE
JAHHYI0 (DU3MYECKYI0 BEJIUYMHY C JAPYrMMHM BEJIMYMHAMH, CTPOUTh IpadUKU H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEITHYHH;

XapakTepu3oBaTh CBOICTBA Tell, GU3NUYECKUE SBICHUS U MPOLIECCHI, UCIIOJIb3YS 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH BCEMUPHOT'0 TATOTEHUS, IPUHIIUI CYNIEPIO3ULIMH CUJI, TPUHLIUIT OTHOCUTEIBHOCTU
["anunesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHS
CBETa, 3aKOHbI COXPAHEHHUs 3apsIOBOT0 U MAaCCOBOI'O YMCEN IPU SAEPHBIX pEaKUUsiX, MPU 3TOM
JlaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTeMaTHYECKOE BhIPAXKECHUE;
OOBSICHATH (DU3MYECKHE MPOIECCHl M CBOMCTBA TEJlI, B TOM YHUCIE M B KOHTEKCTE CHUTYallHid
IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYUHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTh
00BsiICHEHHE W3 2—3 JIOTMYECKUX IIAroB ¢ OMOPOH Ha 2—3 W3yYEHHBIX CBOHCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3aJja4i (ONUPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIOJIb3YS 3aKOHbBI U
(bopMybl, cBsI3bIBatOLIME (U3NUYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3alMChIBATh
KpaTKOE YCJIOBHE, BBISBIATH HEJOCTAIOIIME WJIM HM30BITOUHBIE JIaHHBIE, BBIOUPATH 3aKOHBI U
dopmynbl, HEOOXOIUMBIE U PELICHUs, MPOBOJUTH PACUETHI U OLICHHWBATh PEATMCTUYHOCTH
MOJIyYEHHOT'0 3Ha4Y€HUsl (PU3NUECKOI BEIINYMHBL;

pacrio3HaBaThb Npo0JIEMbl, KOTOPbIE MOXKHO PELIUTh MPH TOMOIIN (PU3UUYECKUX METOJI0B, HCIIOIB3YS
ONMCAHNUE HCCIIEJIOBAHUSA, BBIIEIATH MPOBEPSEMOE IMPEANOIOKEHHE, OLIEHUBATH MPABHIBHOCTD
NOpsIIKa TIPOBEICHMSI HCCIENOBaHMUS, [JeNaTbh BBIBOJBI, HHTEPIPETHUPOBATh PE3YJIBTATHI
HAOJIIOJICHUN U OIIBITOB;

IPOBOJIUTH OIBITBI MO HAOMIOJCHUI0 (PU3MUECKUX SIBJIEHUM WM (DU3MYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHa, 3aKOHA COXpaHEHMs] PHEPIUM, 3aBHUCHUMOCTh MEpHUOAA
KoJIeOaHUH MPYKMHHOTO MasTHUKA OT Macchl Ipy3a U *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIBI MaJIbIX KOJeOaHMH, MPSIMOJMHEHHOE PACIIPOCTPAHEHHE CBETA, Pa3joKeHHe Oeoro
CBETa B CHEKTp, U3y4YE€HHE CBOMCTB M300pak€HHUS B IJIOCKOM 3€pKajle U CBOMCTB M300pa’keHMs
npeaMeTa B cobuparouieil JuH3e, HaOMi0IeHNe CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB H3ITY4YEHHUS):
CaMOCTOSITENIFHO cOOMpaTh YCTaHOBKY M3 M30BITOUYHOrO Habopa 00OpYHAOBaHUS, OMUCHIBATH XOJ
OTIbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX M3MEPEHMH, OMpeAessisi CpeqHee 3HaueHHUe
u3MepsieMo BeTUYHHBI ((POKYCHOE paccTOsHUE COOMparoiieil JUH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTENbLHOr0 Ipudopa);

MIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (M3MUYECKUX BEJIIMYMH C HCIOJB30BAHUEM MPSIMbBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU INPH PABHOYCKOPEHHOM JIBUKEHHUU 0e3 HayalbHOU
CKOPOCTH, Meproja KojiebaHU MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpaKEHMsI CBETa OT yIjla NAaJACHHUS M yrja IPeJOMIIEHHs OT YIJla MaJeHus): IIaHUpOBAaTh
HCCJIEIOBAaHHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTaThl MOTYy4YEHHOM
3aBHCUMOCTH (PU3NYECKUX BEIUYHH B BUJE TAOIUIl U Tpa(UKOB, JeaTh BBIBOJBI 10 pe3yibTaTamM
UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUsI (PU3MYECKUX BEIWYHMH (CPEIHssI CKOPOCTh M YCKOPEHHUE Tema
IPU PABHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOJHOIO MaJeHHs, *KECTKOCTb IPYXKHHBI,



KO3()(UIMEHT TPEeHUS CKOJIBXKEHHUS, MEXaHWueckas padoTa M MOIIHOCTh, YacTOTa M IEPUO[
KoJIe0aHUN MAaTEMAaTHYECKOTO U MPYKUHHOTO MAasITHUKOB, ONTHYECKAas CHJIa COOMPAOIICH JTNH3HI,
paaMoOaKTHBHBINA (D)OH): IJIAHUPOBATH MU3MEPEHHUS, COOMPATh IKCIICPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATL U3MCPCHUA, CICAYS HpeZ[HO)I(eHHOﬁ HWHCTPYKIUH, BBIYHUCIATL 3HAUYCHUC BCIIMYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIC PE3YJIbTATHI C YUETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHUIA;
coOJII0IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a0opaTOpHBIM 000pYI0OBaHUEM;
pa3nuyuaTh OCHOBHBIC TPH3HAKM M3YYCHHBIX (U3MYECKHX MOJEJel: MaTepHalbHas TO4YKa,
a0COJIOTHO TBEP/IOE TEJO, TOYCUHBI UCTOUHHMK CBETA, JIy4, TOHKAsl JIMH3A, IUTAHETapHAsT MOJICIb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTeprU30BaTh IPUHIHIIBI JIEHCTBUS M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOI
Ha MX OIUCaHUs (B TOM YHCIIE: CIIUIOMETP, TaTUYUKH ITOJIOKEHHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, IEPUCKOI, (hoToaIapar, ONTUIECKUE CBETOBO/IbI, CIEKTPOCKOII, I03UMETP, KaMmepa
Buiibcona), ucnonp3ysl 3HaHUS O CBOMCTBaX (M3MUYECKUX SBICHUI W HEoOXoaumble (uznveckue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBl W CXEMaTHYHbIE PHCYHKM W3YyYEHHBIX TEXHHYECKHX YCTPOIMCTB,
U3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPH PEUICHUN YIeOHO-TIPAKTUIECKUX
33124, ONTHYECKHE CXEMBI /ISl OCTPOCHUS M300paXEHHUH B IJIOCKOM 3epKayie M coOMparouieit
JIMH3E;

NPUBOJUTE NPUMEPHl (HaXOAUTh MH(MOPMALMIO O MpUMEpax) MPAaKTUYECKOTO HCIIOJIb30BAHUS
(GU3HYECKUX 3HAHWN B MOBCEAHEBHOW KM3HU JUIsi 00ecrieueHrs: O€30IMacHOCTH TIPH OOpaIleHUu! ¢
npudopaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COONIONCHHS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOIICH Cpee;

OCYLIECTBIIATh MOUCK MH(popManuu (U3HMUECKOro coaepkanus B MHTepHETEe, CaMOCTOSATEIBHO
dbopMyIupys TOMCKOBBIM 3alpoC, HAXOJIUTh IYTH OIPEACNICHUS] JAOCTOBEPHOCTH MOJIYYCHHOU
UH(OpPMAIIMU Ha OCHOBE UMEIOIMXCS 3HAHUH U TOTIOJTHUTEIBHBIX HCTOYHUKOB,

UCIIOJIb30BAaTh IPH  BBINOJIHEHWHM YYE€OHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JIUTEPATypy
(du3HUecKOTo CofepKaHus, CIPAaBOYHBIE MaTepHalIbl, pecypchl cet VIHTepHeT, BlaieTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus MHPOPMALIMK U3 OJTHOM 3HAKOBOI CCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOPMAIMH U3
HECKOJIBKUX HNCTOYHHUKOB (1)I/I3I/I‘~IGCKOFO COJZICpIKaHu, HY6HI/I‘IHO NpEACTaBIIATL PE3YJIbTAaThbI
NPOEKTHOM WIIN UCCIIEI0BATENBCKOM AATEILHOCTH, IPU ATOM IPaMOTHO UCIIOJIb30BATh N3y4CHHBIN
MOHSTUHMHBIN anmapar u3y4aeMoro pasjena (GU3uKu 1 COIMPOBOKIATh BHICTYIIJICHUE MTPE3eHTaL[eH
¢ yu€ToM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



3.TEMATHYECKOE IIJNTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3nenoB u Tem KosnuecTBo yacos OnexTpoHHbIE (IIUPPOBHIC)
/1 IPOrpaMMBbI Beero| KouTpousHble [IpaKTHUecKue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI

|Pa311e.11 1. ®u3uka u eé poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa

1.1 |Pwusuxa - HayKka o mpUpoje 2 BBEJIUTE BBeaUTE 3HaueHue |[[bubmuorexa [IOK
3HAUYeHHe https://m.edsoo.ru/7f416194]]

1.2 | Pusuueckrie BEIUUNHEI 2 BBEJIUTE 1 [[BubmuoTexa [JOK
3HAUYeHHe https://m.edsoo.ru/7f416194]]

1.3 |[EcTecTBeHHOHAYYHBI METOA MO3HAHUS 2 BBEIIUTE 1 [[BubmmoTeka LIOK
SHAYCHHE https://m.edsoo.ru/7f416194]]

Hroro 1o pasaeny 6

|Pa3zle.11 2. [lepBoHavaIbHbIE CBEACHUS 0 CTPOCHUH BelleCTBA

2.1 |Crpoenue BemecTpa 1 BBEJIUTE BBeuTE 3HaueHue ||[[bubmoreka [IOK
SHAYCHHE https://m.edsoo.ru/7f416194]]

2.2 |/BmwkeHue u B3aUMOACHCTBUEC YaCTHUII 2 BBEJIUTE 1 [[BubmuoTeka [JOK

BEIIeCTBA 3HAYeHHe https://m.edsoo.ru/7f4161941]]

2.3 ||ArperarHbie COCTOSIHMS BEIIECTBA 2 BBEIUTE BBeAUTE 3HaueHue ||[[brudbmorexa IIOK
SHAYCHHE https://m.edso0.ru/7f416194]]

Hroro 1o pasaeiny 5

|Pa311e.11 3. JIBMiKeHHe ¥ B3aMMOJEHCTBHE Tell

3.1 |[MexaHudeckoe JBHMKCHHE 3 BBEIIUTE BBeUTE 3HAUYeHUe ||[[bubmoreka IIOK
SHAYEHHE https://m.edso0.ru/7f416194]]

3.2 |Uuepuus, macca, IIIOTHOCTh 4 BBEJIUTE 1 [[BubGmmoTeka IIOK

3Ha4YCHUC

https://m.edso0.ru/7f416194]]
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I[TPOTPAMME

Ne HanmenoBanue pas3nenoB u Tem KosnuecTBo yacos DnexTpoHHbIE (IIUPPOBHIC)
/I HIpOrpaMMBI Bcero| KonTtposibHBIE [IpakTuueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
3.3 ||Cuna. Buns! cun 14 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
Uroro no pazgeny 21
|Pa311e.11 4. JlaByieHue TBEPABIX TeJl, ;KUAKOCTEN U ra30B
4.1 |HdaBnenue. Ilepenava naBnenus 3 BBEJIUTE BBeAUTE 3HaueHue ||[[budbmorexa IIOK
TBEPABIMU TEJIAMU, KUJIKOCTSIMH U Ta3aMu 3HAUYeHHe https://m.edsoo.ru/7f4161941]]
4.2 |/[daBnenue xuaKoCTH 5 BBEJIUTE BBeaUTE 3HaueHue |[[bubmuorexa [IOK
3HAUYeHHe https://m.edsoo.ru/7f416194]]
4.3 ||AtmocdepHoe naBieHUE 6 BBEJIUTE BBeAUTE 3HaueHue ||[[bubmorexa IIOK
3HAUYeHHe https://m.edsoo.ru/7f416194]]
4.4 |evicTBHe )XUJIKOCTU U ra3a Ha MOTPYKEHHOE B 7 1 3 [[BuGmmoTeka IIOK
HHX TEJIO0 https://m.edsoo.ru/7f416194]]
Hroro 1o pasaeny 21
|Pa3zle.11 5. PadoTa u MOIIHOCTH. DHEPruUs
5.1 |[PaboTra ¥ MOIIIHOCTH 3 BBEJIUTE 1 [[BubmuoTeka [JOK
3HAYeHHe https://m.edsoo.ru/7f4161941]]
5.2 |[IpocTble MeXaHU3MBI 5 BBEJIUTE 1 [[BubmuoTeka [JOK
SHAYCHHE https://m.edso0.ru/7f416194]]
5.3 |[MexaHunueckas 3HEPrus 4 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161941]]
Hroro 1o pasaeny 12
|HPOME}KYTO‘—IHA}I ATTECTALIUA
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 68 3 12
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8 KUIACC

[TPOI' PAMME

No HaumMenoBanue pa3ziesioB U TeM KonuuectBO yacos OnekTpoHHBIE (1TU(POBHIC)
/11 MPOTPaAMMBI Bcero| KontpossHsie IIpakTrueckue 00pasoBaTebHbBIE PeCypChl
paboTHI paboTHI
|Pa311e.11 1. TemoBbI€ SIBJICHUSA
1.1 ||CtpoeHnue u cBOICTBA BEIIECTBA 7 BBEJIUTE BBeAuTE 3HaueHue ||[[bruomorexa IIOK
3HAYCHHE https://m.edsoo.ru/7f4181ce]]
1.2 ||TennoBsie mpoiecchl 21 1 5 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f4181ce]]
Hroro 110 pasaeny 28
|Pa311e.11 2. DyleKTpUYeCKHE U MATHUTHBIE SIBJICHUS
2.1 |Dnexrpuueckue 3apsabl. 3apsLKCHHBIC TeMa U ux|| [ BBEJIUTE 1 [[BubmmoTeka LIOK
B3aUMOJIEHCTBHE SHAYCHHE https://m.edsoo.ru/7f4181ce]]
2.2 |IlocTosIHHBII 3JIEKTPUUECKHI TOK 20 1 7 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4181ce]]
2.3 |[MarauTHbIC SIBICHUSI 3) 1 1.5 [[BuGmmoTexa IIOK
https://m.edsoo.ru/7f4181ce]]
2.4 |OnekTpoMarHWTHas WHIYKIHUS 4 BBEJIUTE BBeuTe 3HaueHue ||[[bubmorexa [IOK
SHAYCHHE https://m.edsoo.ru/7f4181ce]]
Hroro 1o pasaeiny 37
|HPOME}KYTO‘—IHA}1 ATTECTALIUA
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 68 3 14.5
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9 KUIIACC

Ne HaunmenoBanue pa3aeiioB U TEM MPOrpaMmbl KonuuectBo vacos 3HCKTpOHHI)Ie (III/I(l)pOBI)Ie) O6paBOBaTeJ'IBHI)Ie
n/m Bcero|| KonrponbHble IIpakTueckue pecyperl
paboThI paboThI
Pa3nen 1. Mexanuyeckue siBJIeHUS
11 |MexaHn4yeckoe IBHKCHHE U CIIOCOOBI €r0 OIUCAHHS 10 1 4 [[BubmunoTeka [JOK
https://m.edsoo.ru/7f41a4a6]]
1.2 |B3aumopeiicTBue TEI 20 1 4 [[BubmmroTeka IIOK
https://m.edsoo.ru/7f41a4a6]]
1.3 |3akoHbI cOXpaHEHUS 10 1 3 [[bubmunoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
IWToro mo paszeny | 40 |
|P33)1eJ1 2. Mexannveckue K0J1e0aHHs U BOJIHBI
2.1 |MexaHn4yecKkue KoueOaHus 7 1 3 [[bubmnoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
2.2 |[MexaHHYeCKHE BOJIHBL. 3BYK 8 1 3 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41a4a6]]
|I/IT0ro 0 pa3aemy H 15 H

|Pa3)1e.11 3. BﬂeKTpOMaFHI/ITHOC moJi€e U 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1 |DnekTpoMarHUTHOE MOJIE U AJICKTPOMArHUTHBIC BOJTHBI 6 | BBeaute 3HauCHHC 2 [[bubmmoreka LIOK
https://m.edsoo.ru/7f41a4a6]]

|I/IT0ro 0 pa3aemy H 6 H

|Pa3zle.11 4. CBeTOBLIE IBJICHUS

4.1 |3aKoHBI pacpOCTPaHEHHS CBETa 6 | BBeaute 3HaucHMC 2 [[Bubmmoreka IJOK
https://m.edsoo.ru/7f41a4a6]]

4.2 |JTMH3BI ¥ ONTHYECKUE TIPHOOPHI 6 || BBeauTe 3HaUYCHHE 3 [[bubnunoreka [IOK
https://m.edsoo.ru/7f41a4a6]]

4.3 |Pa3ioxeHune 0eI0ro CBeTa B CIIEKTP 3 || BBenuTE 3HAUEHHE 2 [[bubanoreka [IOK
https://m.edsoo.ru/7f41a4a6]]

|I[o6aBHTL CTPOKY
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No HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl ‘ KomnuecTBo yacos 3HCKTpOHHI)Ie (III/I(i)pOBI)Ie) O6paBOBaTeJ'II)HLIe
n/m Bcero|| KonrponbHble IIpakTueckue pecyperl
paboThI paboThI
IWToro mo passierny | 15 ||
|Pa311e.11 5. KBaHTOBBIE fIBJIEHUS
5.1 |[McmyckaHue ¥ MOTJIONICHHE CBETa aTOMOM 4 || BBenUTE 3HAYEHHE 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/7f41a4a6]]
5.2 ||CTpoeHHE aTOMHOTO sIIpa 6 | BBemuTe 3HaUCHHE 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6]]
5.3 ||SlmepHbIe peaKiuu 7 1 1 [[bubmunoreka [IOK
https://m.edsoo.ru/7f41a4a6]]
IWToro mo paszeny | 17 |
|P33)1eJ1 6. IloBTOpPHTEIbHO-00001AI0 1M MOTYJIb
6.1 |[loBropenue u 0600IICHNE CoMepKaHusI Kypca husnku 3a| 9 || BBeauTe 3HAUEHHE 2 [[bubmunoreka [IOK
7-9 knace https://m.edsoo.ru/7f41a4a6]]
IWToro mo paszeny N
|HPOME)KYTOLIHA}[ ATTECTALIUA
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 | 6 [ 31 [
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