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Pabouas mporpamma yueOHoro mnpenmera «@Puszmka» ausd ydammxcs 7-9 KiaccoB
o0ecrneunBaeT JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus (OOII OOO MBOY «COLI Ne 13») u pa3zpaboTraHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

e @enepanbHOro 3akoHa or 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunnpocBemenuss ot 30.05.2021 Ne 287 «O06 yrBepxkaenun DI OC
OCHOBHOT'0 00111ero 00pa3oBaHUsA»;

e  KOHIICTILIMH MTPEToIaBaHus yueOHOTO Kypca «Pu3nKay;

e OCHOBHOH  00pa30BaTEeNbHOM  IMPOrpaMMBI OCHOBHOTO  o0mmiero  oOpa3oBaHus,
yrBepkaeHHou npukazom MBOY «COII Ne 13» Ne 100/1 ot 21.03.2022 «O06
YTBEPKACHUU OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO o0uiero
obpazopanus mo ®I'OC TpeTbero MoOKoJCHUN;

® [puUMEpHOIl paboueil mporpaMmsbl o pU3MKe A7 7—9-X KIacCOB.

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcss 00s3aTeIbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO 0011ero odpasoBanus. JJaHHas mporpamma mpeaycMaTpuBaeT uzydeHue (pu3nKu Ha
0a3oBoM ypoBHE B 00BEMe 238 U 3a Tpu rojma oOydeHHs 1o 2 4 B HeIelo B 7 u 8 Kjaccax u
no34 BHedemo B 9 kiacce. B TemaTmueckoM TMJIaHMpPOBAaHUM I 7 W 8§ KIJIaccoB
MPEANoaraeTcsi pe3epB BPEMEHH, KOTOPBIA YUHMTENb MOXET HCIOJIb30BaTh 10 CBOEMY
YCMOTPEHHIO, a B 9 Kjlacce — MOBTOPUTEIHHO-00001IAI0NTNIT MOTYITb.

COJAEP/KAHUE YYEBHOI'O ITPEIMETA

7 KJIIACC

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa

®dusznka — HaykKa O TMpHUpPOJE, H3ydaeT (U3NYECKHE SBICHUSA: MEXaHUYECKHE, TEIUIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BenUuyuHBL. M3Mepenue @unmyeckux BeauuuH. Puznueckue MpuOOpBHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMA €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKHU U3ydaroT NpUpoay. EcrecTBeHHOHAYUYHBINH METOA
MO3HAHUsA: HAOJIOJEHNE, TOCTAHOBKAa HAyYHOI'O BONPOCA, BBIIBUKEHHE THUIOTE3, SIKCIIEPUMEHT
M0 MPOBEPKE TUTIOTE3, 00BsICHEHNE Habm01aeMoro siBieHus. Onucanue pu3nyecKkux siBJICHUH ¢
IIOMOILIBIO MOJIEIIEH.

JdemMoHcTpanuu

1. MexaHuueckue, TeIIOBbIE, 2JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue NpubOOpsl U Mpolenypa NPSAMbIX HW3MEPEHUH AaHAJIOTOBBIM U IU(POBHIM
npubopoM.

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenenenue 1eHbI IEIEHUS KaIbl U3MEPUTEIHLHOT0 MpUOopa.

2. NI3mepeHne pacCcTOSTHUH.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

Pasznea 2. IllepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBa

CrpoeHne BelecTBa: aTOMbl U MOJIEKYJIBL, UX pa3Mepbl. OIBITHI, JOKA3bIBAIOIINE TUCKPETHOE
cTpoenue BeniecTBa. ONbIThL, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHne yacTul] BemiecTBa. CBSA3b CKOPOCTH JBMJKEHHS YacTHI C TEMIIEpaTypOM.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHE dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHple = COCTOSIHMSI  BelIeCTBa: CTPOGHHE Ta30B, IKUAKOCTEH U TBEPABIX
(KpucTaJuIM4ecKnx) Ted. B3auMocBs3bp MeXay CBOMCTBAMHM BEILECTB B Pa3sHBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN



BOJbI. B3anMOCBsI3b MEKly CBOMCTBaMHU BELIECTB B PA3HBIX arpEraTHBIX COCTOSHUAX U UX aTOM-
HO-MOJIEKYJISIPHBIM cTpoeHueM. OcOoOEHHOCTH arperatHbiX COCTOSIHMM Boabl. (OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JdemoHcTpauuu

1. HaGironenue OpOyHOBCKOTO JBM>KEHUSI.

2. Habmonenue muddysum.

3. HabOmionenue siBieHHiA, OOBSACHSIOMMXCA NPUTSDKEHHEM WM OTTAIKMBAHUEM YaCTHIL
BEIIECTB.

JlabGopaTopHbie padoThI U ONBITHI

1. Ouenka quamerpa aToMa METOAOM PsiIoB (C UcIonb3oBaHuEM (hoTorpaduii).

2. OnBITH IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHne U B3aMMo/1eiiCTBUH

Mexanunueckoe ABmxeHue. PaBHomepHoe u HepaBHOMepHOe JBukeHue. Ckopocts. CpenHsist
CKOpPOCTb IIPYU HEPABHOMEPHOM JABHUKEHUU. Pacy€T myTtu u BpeMeHH JBHKEHUSA. PaBHOMEpPHOE U
HepaBHOMepHOe ABMkeHHe. CkopocTb. CpedHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBHKEHHH.
Pacuér nytu u BpeMeHH IBUKEHUS.

SIBnenue uHepuy. 3aKOH UHepUUU. B3anmoseiicTBrie Ten Kak IpuYruHa U3MEHEHHUS! CKOPOCTH
JIBUKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBA3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BhEMA BEIECTBA.

Cuna kak xapakTepucTHKa B3auMmojencTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TOMOIIBIO JWHAMOMETpa. SIBJeHHE TATOTeHUA U cuia TsokecTH. Cuia TsSHKeCTH Ha
npyrux maderax (MC). Bec tena. HeBecomocTs. CnokeHue Cuil, HalpaBJIEHHBIX MO OJHOU
npsimoid. PaBHogeiicTBytomas cui. Cuna TpeHus. TpeHue cKoJIbXeHHs U TpeHue mnokos. Tpenue
B nipupojie u texnuke (MC).

JdeMoHcTpamun

1. HabromeHne MeXaHUYECKOTO IBUKCHHUS Tella.

2. U3mepenue cKOpOCTH MPSMOIUHEHHOTO TBUKCHHUSL.

3. HaGmroienue siBICHUS HHEPIHH.

4. HabnroeHve u3MeHEHUs! CKOPOCTH MPH B3aUMOJICHCTBUU TEJl.

5. CpaBHEHHE MacC IO B3aUMOJICHCTBUIO TEI.

6. CiiosxeHue Cul, HalpaBJIEHHbBIX 110 OJHOW MIPSIMOM.

JlabGopaTopHbie padoThl U ONBITHI

1. Ompenenenue cpeqHel CKOPOCTH CKOJNBXEHHMs Opycka WM LIapuKa 0 HaKJIOHHOU
MJIOCKOCTH.

2. Onpenenenue MIOTHOCTH TBEPAOIO TeENA.

3.0nBITE, JEMOHCTPUPYIOIINE 33aBHCUMOCTh pacTsDKeHHs (AedopManuu) TPYXKHHBI OT
IIPUJIOKEHHOM CHJIBL.

4.0nbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUSl CKOJIbKEHUS OT Beca Tela M
XapakTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hapnenue. CriocoObl YMEHbIIEHUsSI U yBEJIMUYEHUs JaBieHus. JlaBieHue rasa. 3aBUCUMOCThb
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckue MalMHbL. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT
rnyounbsl.  ['mapoctatmueckuit  mapamokc. CooOmiaronuecss  cocyasl.  [mapaBmuyeckue
MEXAHU3MBI.

Atmocdepa 3emnu u atmocepHoe aaBieHue. [IpUUMHBI CylIECTBOBAHUS BO3IYIIHOM
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBICHHUS.

JleiicTBHE XKUAKOCTU M ra3za Ha MOTPYKEHHOE B HUX Teno. BelTankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.



JdemMoHcTpanuu

1. 3aBUCHMOCTBH JaBJIEHUS ra3a OT TEMIIEPATYPHI.

2. Ilepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

3. CooOmIaronuecs: CoCy/Ibl.

4. l'uppaBnrueckuii mpecc.

5. IlposiBieHue neUCTBUS aTMOC(HEPHOTO TaBIICHHUS.

6. 3aBUCHMOCTD BBITAJIKUBAIOLICH CHIIBI OT 00BEMaA MOTPYKEHHOW YaCTH Tela W IUIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJKUBAKOLIEH CHJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBue miaBaHus Tell: IUIABAHME WJIM MOTPYKEHHUE TE B 3aBUCUMOCTH OT COOTHOILIECHHS
IJIOTHOCTEMN TE€JIa U AKUJIKOCTH.

JlaGoparopHblie padoThbI M ONBITHI

1. UccrnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YacTH
Tena.

2. OnpeneneHue BHITAIKUBAIOLIEH CUJIbI, AEUCTBYIOLIEH HA TENO, NOIPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
MAacchl TeJa.

4. OnbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAKUBAIOIIEH CHIIBI, EHCTBYIONIEH Ha TEJo
B KHJIKOCTH, OT 00bEMa MOTPyKEHHOM B KUAKOCTh YaCTH TeJA U OT IIOTHOCTHU KHUJIKOCTH.

Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBuiio paBHOBECHs phluara.
[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K Ol0Ky. «3osotoe mpaBmwio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprusa. KuHetuueckas U noteHUualbHass sHeprus. lIpeBpanieHue omHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

JdemMoHcTpanuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Omnpenenenue pabOTBl CHUJIBI TPEHUS TMPH PABHOMEPHOM JIBIXKEHUU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycioBUl PaBHOBECHUS pblyara.

3. Usmepenne KII/] HakIOHHO MJIOCKOCTH.

4. N3yueHue 3aKOHa COXPaHEHUsI MEXaHUUYECKON SHEePTuu.

8 KUIACC

Pa3neu 6. TenuioBbie siB1eHUA

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKON TEOpHM CTpOoeHus BemiectBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThL, TOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETH4YecKol Teopuu. Mopenu TBEPAOro, *KHUIKOTO U razo00pa3HOro0 COCTOSIHMM BeIIEeCTBa.
Kpucrannuueckue u amoppusie tena. OObsICHEHHE CBONCTB ra3oB, KUAKOCTEH M TBEPIBIX Tel
Ha OCHOBE IOJIOXKEHUN MOJIEKYISIpHO-KMHETHYeCcKoM Teopuu. CmaunMBaHHWE M KallWUIpHbIE
apieHus. TemnoBoe pacmmpenue U cxartue. Temneparypa. CBsi3b TEMIEPATYpPBI CO CKOPOCTBIO
TEIUIOBOTO JIBW)KEHUs dYacTull. BHyTpenHsist sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEU
SHEPIuu: Terionepesaya U coBeplleHue paboTsl. Buuel Teruionepenauyu: TEIIONPOBOAHOCTD,
KOHBEKLMsA, W3JIydeHHe. KoinyecTBO TEIIOTH. YJAelnbHas TEIUIOEMKOCTh  BEIIECTBA.
TennmooOMeH U TemIOBOE paBHOBecHE. YpaBHEHHE TerioBoro Oananca. IlmaBnenue u
OTBepJIeBaHNE KPUCTAINTMYECKUX BEIIECTB. Y IeibHas TeruioTa mniasieHus. [lapooOpasoBanue u
koHneHcanus. Mcnaperane (MC). Kunenue. Y nenpHas Terniora napoodpa3zoBaHus. 3aBUCUMOCTb
TEMIEPAaTypbl KUIEHUSI OT aTMOC(EpHOTo JaBieHus. BriaxHocTh BO3ayxa. DHEpPrus TOILIMBA.
VnensHast TteroTta cropanus. [Ipunuunsl paGotel TeroBeix aurateneil. KIIJ[ Temmosoro
nBurarens. TerioBble ABUraTeNnu M 3amuTa okpyxatomei cpeasl (MC). 3akoH coxpaHeHHS U
IIPEBPALIEHMsI SHEPTUHU B TEIUIOBBIX nponeccax (MC).



JdemMoHcTpanuu
. HaGmronenne OpoyHOBCKOTO ABUKECHUS.
. Habmonenue nuddysum.
. Habmonenue siBieHuii cMauuBaHus U KaMWUTSIPHBIX SIBJICHU.
. HabGxromenue TemioBoro pacuimpeHus Teil.
. I3MeHeHue naBrieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU W OXJIAXKICHHH.
. Bunp! Temonepenauu.
. CpaBHEeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. Habmonenue xumneHusl.
. Habmoienue nocrostHCTBa TeMIIEpaTyphl MPU TIaBICHUU.

10. Mozenu TerIoBbIX IBUTATENIEH.

JlaGoparopHblie padoThbI M ONBITHI

1. OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO PUTSHKEHUSI.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WUJIU caxapa.

3. OnbITHI 1O HAOIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

4. Omnpenenenue JaBieHHs Bo3AyXa B OaJIOHE MINPUIIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHMsS BO3AYyXa OT €ro 00bEéMa U HarpeBaHus
WJIU OXJIaXKICHHUS.

6. UccnenoBanue sSBJIeHUs TEIJI000MEHA MTPH CMEIIMBAHUH XOJIOJHON M TOPSTYEH BOMIBI.

7. Onpenenenne KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpPHU TEINIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

8. Ompenenenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

9.0npeneneHne OTHOCUTENLHOW BIaKHOCTH BO3TyXa.
Paznen 7. diiekTpuyecknue ¥ MAarHUTHbIE SIBJIEHUS
Onextpuzanus Ten. JIBa ponma 3JIEKTpUYECKHX 3apsioB. BzaumopeilcTBue 3apsyKEHHBIX TEN.
3akon KynoHa (3aBUCHMOCTB CHIIbI B3aUMOJICHCTBUS 3apsDKEHHBIX Tel OT BEJIMYMHBI 3apsSA0B U
paccTosiHUA MEXAy TelaMu). ODleKTpudeckoe moisie. Hanpsxk€HHOCTh JIEKTPUYECKOTO IOJISL.
[TpuHIMI CyNEepHno3UIMKH 3IEKTPUYECKUX TMoyeld (Ha KauyecTBEHHOM ypoBHe). Hocutenu
AIIEKTPUYECKHUX 3aps/I0B. DIEMEHTAapHbIN AnekTpudyeckuil 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU. 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsaa. DJIEKTPUUECKUH TOK. YCIOBUS
CYIIECTBOBaHUSA  JJEKTPHUUYECKOrO0 TOKA. VICTOYHMKM TIOCTOSSHHOTO  TOKa. JleWcTBus
IIEKTPUYECKOTO TOKA (TEMJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUHN TOK B )KMJIKOCTIX U
razax. Onekrpuueckas uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJICHHE BemecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE W MapajljieNlbHOE COEIMHEHUE NPOBOAHMKOB. Pabora M MoHIHOCTH
ANIeKTpUYecKoro Toka. 3akoH JDxoyms— JleHna. DnekTpuyeckue LENUd U MOTpeduTenu
NEKTpUYEeCKOo SHepruu B ObITy. KopoTrkoe 3ambikanue. IlocTOsSHHBIE  MarHWTHI.
B3aumoaeicTBiue MOCTOSHHBIX MarHuToB. MarHmtHoe mnosie. MarHuTtHoe mnoje 3eMiId U €ro
3HaueHue Juid ku3HM Ha 3emuie. OmbIT OpcTena. MarHuTHOE MoJie 3JEKTPUYECKOro TOKa.
ITpuMeHeHne ANEKTPOMAarHuToB B TEXHUKE. J[elicTBHE MarHUTHOTO TOJISl HA MIPOBOJIHUK C TOKOM.
ONEeKTpOoJABUTaTENb IMOCTOSHHOTO TOKa. Vcmosp30BaHME 3JIEKTPOABUTATENEH B TEXHUYECKHX
ycTpoiicTBax M Ha TpaHcrnopre. OmnbiTel @apazes. SIBleHuE 37I€KTPOMarHUTHOM MHIYKIIMH.
[IpaBuno Jlenma. Onekrporenepatop. CrnocoObl TONYYEHHS DJIEKTPUUYECKOW DIHEPTHUHU.
DJEeKTPOCTAaHIIMM Ha BO3OOHOBIIIEMBIX HCTOUHHKAX YHEPTUH.
JleMoOHCTpaL U
1. DnexTpuszanus Tei.
2. /IBa posia aNEeKTPUUECKUX 3apsI0B U B3aUMOJICHCTBHE 3apSKEHHBIX TEII.
3. YCTpoiCTBO U IEHCTBUE DIIEKTPOCKOIIA.
4. 3aK0H COXpaHEHHUsI SJEKTPUUECKUX 3apPsJIOB.
5. IIpOBOAHMKH U AUIIEKTPHUKH.
6. VICTOYHUKH TTOCTOSTHHOTO TOKA.
7. JleficTBHS SJIEKTPHUUECKOTO TOKA.
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8. M3mepeHue CHIIbI TOKA aMIIEPMETPOM.

9. M3mepeHue 21eKTPUUECKOro HapsKEHNs BOJIbTMETPOM.

10. Peocrat 1 Mara3uH CONpOTHBIICHHIA.

11. B3aumoneiicTBHE NOCTOSHHBIX MarHUTOB.

12. MozaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

13. OnmiT Dpcrena.

14 DnexTpoMarHur.

15. JleficTBMEe MarHUTHOT'O MOJISI HA IPOBOAHUK C TOKOM.

16. DnekTpoaBHUTATENh TOCTOSHHOTO TOKA.

JlaGoparopHblie padoThbI M ONBITHI

1. OnbITH IO HAOTIOEHUIO SJCKTPU3ALMH TEJI UHIYKIIHMEH U PH CONPUKOCHOBEHUU.

2. MccnenoBanue NENCTBUSA DJIEKTPUYECKOIO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKU.

3. COopka 1 mpoBepKa pabOoThI JEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

4. I3mepeHue U perylupoBaHUe CHIIbI TOKA.

5. 3MepeHue u peryampoBaHUE HAIIPSIKCHUS.

6.MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO Ye€pe3 PEe3UCTOp, OT CONPOTHBIIECHUS
pe3ucTopa U HalpsKEHUs] Ha PE3UCTOpeE.

7.00bITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh 3JEKTPUUYECKOTO CONPOTHUBIECHUS MPOBOJHHUKA OT
€ro JJIMHBI, IUIOIA/I TOMIEPEYHOr0 CEYEHHUs U MaTepHalla.

8.IlpoBepka mnpaBuia CHOXKEHUS HANPSHKEHUH IPH IOCIEA0BAaTEIbHOM COEAMHEHUHM JBYX
pe3ucropos. 9. IIpoBepka npaBuia JUisl CUJIbl TOKA MPU NapauIeIbHOM COEIMHEHUU PE3UCTOPOB.
10.0npenenenuie paboThl MEKTPHUUECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.

11.0Onpenenenue MOIUTHOCTH 3JIEKTPUUECKOIO TOKA, BBIAEIAEMOI Ha PE3UCTOpE.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIIYILETO YE€PE3 JAMIIOUKY, OT HANPSKEHUS HA HEH.
13.HccnenoBanue qecTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

14.0nbITEl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl B3aUMOJCHCTBHS KaTYIIKM C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

15. M3yuenue aecTBUS MArHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM.

16. KorctpyupoBanue 1 u3y4eHue paboThl dJIEKTPOIBUTATEISL.

9 KUIACC

Paspnen 8. Mexanuyeckue siBJICHUSA

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orc4yéra. OTHOCHUTENBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABM)KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tella INPH HEPAaBHOMEPHOM
JIBUKEHUH. YckopeHue. PaBHOyckopeHHOe npsMoiuHeHoe aBuxkeHue. CBoOOAHOE MNajJeHHUE.
OnbiTel [Manmuiies. PaBHOMepHOE NBHXKEHHE MO OKpYXHOCTU. Ilepuon m vactora oOpalieHus.
JInnelinaa u yrnosas ckopoctu. LleHTpocTpemurensHoe yckopenue. Ilepseril 3akoH HproToHa.
Bropoit 3akon Herotona. Tperuii 3akoH Herotona. IlpmHnun cynepnosunmm cuin. Cuia
ynpyrocty. 3akoH ['yka. Cuiia TpeHusi: Cuila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOs, Apyrue
BubI TpeHUs. Cuila TSHDKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHSL.
JBuxenue mianer Bokpyr Comnua (MC). IlepBas kocmuueckasi ckopocTb. HeBecomocTh u
neperpy3ku. PaBHoBecue MmarepuaibHOM TOUYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOro TeNa C 3aKPEIUVIEHHOM OChbio BpamieHus. MomeHT cwibl. LleHTp Tskectu. Mmmysbce
Tena. M3meHenwe ummynbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
neuxenne (MC). Mexannyeckass pabora M MOIIHOCTh. PaboTa cui TsDKECTH, YHNPYrocTH,
TpeHus. CBs3b dHepruu u  paboTsl. lloTeHuManbHas »SHeprus Tena, MNOJHATOrO Haj
MOBEPXHOCThIO 3eMiu. [loTeHumanbHas sHeprus ckartol nmpyxuHbl. KuHeTnmdeckas sHEprus.
Teopema 0 KHHETUYECKON PHEPTUU. 3aKOH COXPAaHEHHSI MEXaHUYECKON DHEPIHH.
JleMoOHCTpaL U

1. HaGmroieHue MexaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHHE MyTeH M TPaeKTOPHUM JBHKEHUS OJHOTO U TOTO e Tejla OTHOCUTEIBHO Pa3HbIX
Ten oTcuéra. 3.13Mepenre ckopocTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHHUS.



4.VccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOT'O IBH)KEHUS.

5.Habmoenne nBr>KeHUs Teja 0 OKPY>KHOCTH.

6.3aBUCUMOCTB YCKOPEHHSI T€JIa OT MAacChl TEJIA U ICHCTBYIONIEH HA HErO CHJIBL.

7. HaGmnroieHre paBeHCTBa CUJI IPH B3aMMOAEHCTBUM Tell.

8.M3MeHeHue Beca Tena Npu YCKOPEHHOM JIBUKCHUU.

10. Iepenaya umnyJibca Mpu B3aUMOJICUCTBUU TEII.

11.IIpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUH TEIL.

12.HabnroneHne peakTHBHOTO JIBHYKCHHS.

13.CoxpaneHne MeXaHMYECKOW YHEPTUHU TIPU CBOOOHOM MaJICHUN.

14.CoxpaHeHne MEXaHMYECKOM SHEPrUU MPU JBHKEHUU TeJa MO ACHCTBUEM NPYKUHBI.
JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpynpoBaHue TpakTa Ui pa3roHa M JajbHEHIEro paBHOMEPHOTO ABMIKEHMs LIapUKa
WIH TEJIEKKH.

2.0npeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JABMKEHMs HIapHKa [0 HaKIOHHON
IJIOCKOCTH.

3. Onpenenenne yCKOpeHUs Tea IpU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKJIIOHHOH IJIOCKOCTH.
4. HVccnenoBaHue 3aBUCHUMOCTH IyTH OT BpPEMEHU IPU PAaBHOYCKOPEHHOM JBM)KEHMU 0e€3
HayalbHOM CKOPOCTH.

5.HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHMSL.
6.0npeznenenue K03 puLneHTa TpeHUS CKOIbKEHHSL.

7.0npeneneHue KECTKOCTU MPYKUHBIL.

8.Omnpenenenne paboOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JIBUKEHMHU TeJla [0 TOPU30HTAIBHON
MOBEPXHOCTH.

9. Onpenenenue pabOThl CWJIBI YOPYTOCTH MpU MOABEME TIpy3a C UCIOJIb30BaHHEM
HEMNOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

10. 3ydenue 3aKoHa COXpaHEHUS SHEPIUU.

Pa3nesn 9. Mexannveckue KoJie0aHUsI U BOJHBI

KonebarenbHoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKU KojleOaHMH: IEpHOA, YacToTa,
aMIMTyna. MarematudeckKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KoyieOaTeNnbHOM JBM)KEHUH. 3aryxarolmue KojeOanus. BoiHyxneHHble koneOanus. Pe3onaHc.
Mexanuueckrue BOdHbI. CBOHCTBA MeXaHMYECKHUX BOJIH. [Ipo/losibHBIE M MOINEpPEYHbIE BOJHHBI.
JUilnHa BOJIHBI M CKOPOCTb €€ pacHpoCTpaHeHHs. MeXxaHWdecKue BOJHBI B TBEPJAOM TEIE,
ceiicmuueckue BosHbl (MC). 3Byk. ['poMkocTh 3Byka M BbicOTa TOHa. OTpa’keHuE 3BYKa.
WNHdpa3ByK U yIbTpa3ByK.

JleMoOHCTpaL U

1. HaGmroienue koneGaHuii TeN MO JeMCTBUEM CUJIBI TSDKECTU U CHIIBI YIIPYTOCTH.

2. Habnonienue xosnebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

3.HaOroieHue BBIHYK/IEHHBIX KOJIeOaHUH U pe30HaHca.

4.PacnipocTpaHeHHe NMPOIOJIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

5.HaOmnroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHne 4acTOThI U MEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.

2. Omnpenenenyie 4acTOThl U IEpHUOAA KOJIeOaHU NPY>KUHHOTO MasiTHUKA.

3. MccnenoBaHue 3aBUCUMOCTH Iepuojia KojeOaHWi MOJBEIIEHHOr0 K HUTU Tpy3a OT JJIMHBI
HUTH.

4.MccnenoBanue 3aBUCUMOCTH Tlepro/ia KojaeOaHui MPY>KUHHOTO MasiTHUKA OT MacChl Ipys3a.
5.IIpoBepka HE3aBUCHUMOCTH TepuoAa KoieOaHuil Tpys3a, MOABEIICHHOTO K HUTH, OT MAacCChl
rpysa.

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MepHoAa KojJeOaHui MPYKUHHOTO MasTHHKAa OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. U3mepenne ycKkopeHus CBOOOTHOTO TaIeHUS

Paznes 10. Di1eKTpOMAarHuTHOE 110JI€ M JICKTPOMATHUTHBIE BOJTHBI



DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[llkana »NEKTPOMArHUTHBIX BOJH. lcronb3oBaHHE 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBsA3M. DJIEKTPOMAarHuTHas rnpupoaa ceera. CkopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.
JemMoHCTpauMu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

JlabopaTopHbie padoThI U ONBITHI

1. 3y4yeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBJICHUS

JlyueBasg mozens cBeta. crounuku ceta. [IpsamonnHeliHOe paclipocTpaHEeHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxkenue ceera. [lmockoe 3epkano. 3akoH oTpakeHus cBeta. [Ipenomienue
cBeTa. 3aKkoH npesnomMieHus csera. [lonHoe BHyTpeHHee OTpakeHue CBeTa.

Jlunza. Xon mydeir B nuH3e. OnTudeckas cucreMa (oToarnmapara, MUKPOCKOIIA U TEJIeCKOma
(MC). I'ma3 kak onTu4eckas cuctema. biIM30pyKOCTh M JaIbHO30PKOCTh. PasnoxkeHue O6ernoro
ceta B criekTp. OnbiTel HhtoTOHA. CroeHue crieKTpaibHbIX LIBETOB. Jlucnepcus cBera.
JdemMoHCcTpauMu

1. [IpsimonuHEIHOE pacpoCTpaHEHHUE CBETA.

2.0TpaxeHue cBeTa.

3.ITonyuenue n3o0pakeHuil B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.

4.IlpenomieHue cBeTa.

5. Xox mydeii B coOuparoiei JInH3e.

6. Xox Jiydeil B paccenBarolel JIMH3E.

7. [lonyyenue n300paskeHUI ¢ MOMOIIIBIO JTHH3.

8. Ilpunnuun aeiictBus oToarnmapara, MUKPOCKOIIA U TEIECKOTA.

9. Monens rnasa. Pasnoxenue 6eoro cBera B CIEKTp.

10. ITonyyenue Genoro cBeTa Mpu CI0XEHUH CBETA Pa3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBaHue 3aBUCIMOCTH YIJia OTPAKEHHsI CBETOBOTO JIy4ya OT yrJjia MajaeHusl.

2.M3ydenne xapakTEpUCTHK H300paKeHUs IIPEMETa B IJIOCKOM 3epKaJie.

3.HccnenoBanue 3aBUCUMOCTH yTJila MPEIOMIICHHs CBETOBOTO JIy4a OT yIJia MMaJeHusl Ha TpaHuIle
«BO3JyX—CTEKJIIO».

4. ITomyyeHne n300paXKEHUI € MOMOIIBbIO COOMPAOLIEH JTHH3BI.

5.0mnpenenenne GOKYCHOTO pacCTOSTHUSA U ONTHYECKOM CHIIBI COOMpPAIOIE JTMH3HI.

6. OIBITHI 1O Pa3I0XKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MIPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPBHI.
Pa3znea 12. KBanToBble sIBJeHHS

Omnwitel Pesepdopna u muanerapHas mojnenb atoma. Mozens aroma bopa. Hcnmyckanue u
norjomuieHre ceera aromoM. KBantel. JIuneituareie cnektpsl. PannoaktuBHocTh. Anbda-, OeTa-
u ramma-usinydenus. Ctpoenue aromHoro sigpa. HykinonHas mMozaens atoMHoro sijpa. M30Tonsl.
PannoaktuBHble mnpeBpamieHus. llepron monypacnaga aToMHBIX siAep. SaepHbIE peakUuu.
3aKOHBI COXPAHEHHUS 3apsS0BOIO M MacCOBOTO UHMCEN. DHEpPrusl CBs3U aTOMHBIX saep. CBs3b
Macchl M 3Hepruu. Peaknuum cuHTe3a u neneHus sanep. Mcrounuku sneprum ConHua U 3BE3]1
(MC). Snepnas sHepretuka. JleHCTBUSA paJMOAKTUBHBIX M3IYyYECHUN HA KUBBIE OPTraHU3MBI
(MO).

JleMoOHCTpaL U

1.CekTpbl U31y4eHUs U MOTJIOIIECHHUS.

2.CeKTpbl pa3IMyYHbIX Fa30B.

3.Cnektp Bogopoja.

JlaGopaTopHble padoThI U ONBITHI

1. HabmroieHue CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUCHUSI.

2.MccnemoBanre TPEKOB: W3MEPCHHE OJHEPIHMH YaCTHIBI 110 TOPMO3HOMY TyTH (T10
¢dororpadusm).



3. VI3mepeHue paguoakTUBHOTO (hOHA.
I[HoBTOpUTENBbHO-00001IAK0IIUI MOTYJIb
[ToBTOpUTENHEHO-0000IIAOMNK MOAYNIb TMPEAHA3HAYEH Ui CHCTEMaTH3alud W 0000ImeHus
MPEIMETHOTO COCPIKAHUSI U ONBITA ACSITEILHOCTH, IPUOOPETEHHOTO NP U3YyUEHHH BCETO Kypca
bu3nKy, a TaKxKe ISl MOArOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHY IO (PHU3UKe IS
oOyJaromuxcsi, BBIOpAaBIIMX 3TOT Y4eOHBI mpeamer. Ilpu wW3ydeHHM JaHHOTO MOZIYJIS
pEeAIM3YIOTCSA U CUCTEMATU3UPYIOTCSI BUJIbI AESITEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUnBAETCS
JOCTHKEHHE TPEAMETHBIX U METalpeIMETHbIX IUIAHUPYEMbIX pe3y/lbTaTOB OOyuYeHUs,
(dopmMHpyeTCsl eCTECTBEHHO-HAyYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS
SBIIGHUN TPHUPOABI U TEXHUKH, OBIAJCHHE YMEHUSMHU OOBACHATH (DU3MUECKHUE SIBICHUSA,
NpUMEHSS TOJyYEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCJIE Ka4yeCTBEHHbIE U
JKCIepUMEHTaNbHble. [IpUHIMNNANIBHO  JEATENbHOCTHBIA  XapakTep JaHHOTO  pasjelna
peanu3yeTcs 3a CUET TOro, YTO y4allliecs BBIIOIHAIOT 3aJaHtsl, B KOTOPBIX UM IIPEIaracTcs:
® Ha OCHOBE IIOJyYEHHBIX 3HAHHWM pAaclo3HaBaTh U HAYYHO OOBIACHATH (UIUYECKUE
SIBJIEHUSI B OKPY>KalOLIEH NPUPOJIE U ITOBCEIHEBHOW KU3HU;
®  UCIOJIb30BaTh HayYHbIE METObI UCCIIENOBAaHUS (PU3NUECKUX SBJICHUH, B TOM YUCIE TS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;
® OOBSCHATH HAy4YHBIE OCHOBBI Haum0oOJie€ BAXKHBIX JOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTHH, HalpuMep, MPaKTUYECKOrO0 WCIOJIb30BAHUSA PA3JIMYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBpALICHHUS U COXPAHEHHs] BCEX HM3BECTHBIX BHJIOB
SHEPTUH.
Kaxxgast u3 TeM JaHHOTO pa3fena BKIIYAaeT SKCIePUMEHTAIbHOE UCceloBaHne 00001aoniero
xapakrepa. Pa3aen 3aBepiiaeTcsi mpoBeeHUEM TMArHOCTUYECKON U OLIEHOYHOU padOThI 3a KypC
OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPE/IMETA

JJUYHOCTHBIE PE3YJIbTATbBI

Iampuomuueckoe gocniuTaHue:

MPOSIBIIEHUE HHTEpPEca K HMCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (DHU3HUYECKOM
HAYKH;

[IEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPABCMEEHHOE 60CNUMAHUE:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYMMBIX U ITHUECKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKY;

OCO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB B JEATEIIBHOCTH YUYEHOTO.
Icmemuueckoe eocnumanue:

BOCIIPUATHE SCTETHUECKUX KayecTB (U3MUYECKOM Hayku: €€ TapMOHMYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayuno2o no3nanusn:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTAa TO3HAaHUS MHUpAa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BaXKHEUILIEN COCTABISAIOLIEN KYJIBTYPHI;

pa3BUTHE HAYYHOU JIFOOO3HATEIHFHOCTH, MHTEPECA K UCCIIEI0BATEIHCKOM IS TEIIbHOCTH.
Dopmuposanue Kyabmypul 300p08b U IMOYUOHATLHO20 O1A20N0AYYUA:

OCO3HaHUE IEHHOCTH 0e30macHOro 00pasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTHU TIPABHII OE30MACHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JIOPOTAX, C DICKTPUIECKUM H
TETUTOBBIM 000pY0BaHUEM B JJOMAIIIHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO XKe
MpaBa y JIpyroro 4ejioBeka.

Tpyooeoe eocnumanue:



aKTUBHOE y4acTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax C€MbH, IIKOJIbI, TOpOAa, Kpas)
TEXHOJIOTUYECKON U COLMaIbHOW HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NYECKUX
3HAHUI;

MHTEpEC K MPaKTUYECKOMY M3y4eHUIO Mpodeccuil, CBA3aHHBIX ¢ (UZUKOM.

JKonozuueckoe eocnumanue:

OpUEHTallMsl Ha MpUMEHeHHe (U3MUECKUX 3HaHWM [Jid peuieHus 3axad B o0nactu
OKpY>Kalolllel cpejibl, INIAHUPOBAHUS MTOCTYIKOB M OIEHKH WX BO3MOXKHBIX MOCJIEACTBUMN ISt
OKpY’Karollley cpepl;

OCO3HaHUe TTI00aTHbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U IMyTeH MX PelIeHUs.
Aoanmauua odOyyawouwe2oca K UBMEHAIOWUMCA YCI0BUAM COUUAIbHOU U RNPUPOOHOU

cpeovl:

NOTPeOHOCTh BO B3aUMOJCHCTBUU MPHU BBHIIOJHEHUU MCCIEJOBAHUNA U MPOEKTOB (hHU3MUYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

IIOBBIIIECHUE YPOBHA CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JEATEIBHOCTD;
noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM yHciie (OPMYyIUPOBATh HJIEH, TIOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

0co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00acTH (prU3HKH;
IUTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

CTpPEMJIEHHE aHAJIU3UPOBATH U BBIABIATH B3aMMOCBSA3H IPUPOJIbI, 00IIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBMM C YYETOM BIMSHUS HAa OKPYXKAIOIYI0 Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATDBI

YHHUBepcalbHbIC TTO3HABATEILHBIC ICHCTBHS

bazoevie nozuueckue oeiicmeusn:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKHA OOHEKTOB (SIBIICHHI);

yCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KiIaccH(UKAIMM, OCHOBAaHUA g 0000IIeHus
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUUST B paccMaTpuBaeMbIX (akKTax, NaHHBIX H
HAOJIOACHUSX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBSA3H MPH U3YYE€HUU (PU3NUYECKUX SIBICHUH U MPOLIECCOB;
JeNaTh BBIBOJBI C WCIOJB30BAHMEM JIEAYKTUBHBIX M WHIYKTUBHBIX YMO3AaKJIIOUCHHH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHus ydyeOHOW Qu3ndyecko 3ajaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pellIeHHs], BBIOOp Hanboiee MOIXOASIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeun:

WCTIOJIH30BATh BOIIPOCHI KaK MCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTh TI0 CAMOCTOATENBHO COCTABJIEHHOMY IIJIaHY OIBIT, HECIOXHBIH (U3NYecKu
HKCIEPUMEHT, HEOOIBIIIOE NCCIIE0OBAaHNE (DU3MUYECKOTO SBICHUS;

OLIEHUBaTh Ha MPHUMEHUMOCTb U JOCTOBEPHOCTb HWH(OpPMALIMIO, TOJYYEHHYI0 B XOJe
WCCIIEIOBAHHSI WJIH SKCIICPUMEHTA,;

CaMOCTOSITENIbHO (POpMyJIHpOBaTh OOOOIIEHUS M BBIBOJBI IO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE (U3WYECKHX MPOIECCOB, a TaKkKe
BBIJIBUTATh TIPEIIOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paooma c ungpopmaueii:

MPUMEHSTh Pa3IMYHbIE METOABI, WHCTPYMEHTHI M 3allpoChl TIPU TMOWCKE U OTOOpe
nH(OpMAIUY WK TaHHBIX C YIETOM MPEIOKEeHHON yueOHOoM (hru3ndecKoi 3a1a4u;
aHAJM3UPOBATh, CHCTEMATU3NPOBATh M MHTEPIIPETUPOBATH MHPOPMAIIHIO PA3TTHUHBIX BUIOB U
¢bopM npencTaBieHMs;



CaMOCTOSITENIbHO ~ BBIOMpATh ONTHMAaJbHYIO (GopMy TpeAcTaBieHHs HHPOpMAMA |
WUTIOCTPUPOBATH pelIaeMble 3a7aul HECIIOKHBIMU CXeMaMU, JuarpaMMaMu, UHON rpadukoit
U UX KOMOMHAIUSIMU.

YHuBepcaibHble KOMMYHUKAaTUBHBIE JEHCTBUS

Obwenue:

B xoze oOcykIeHusl yuyeOHOro Marepuaia, pe3ysbTaToB JIA0OpATOPHBIX PabOT M MPOEKTOB
3aJaBaTh  BOINPOCHl IO CYIIECTBY OOCY)XKJaeMOH TeMbl W  BBICKa3blBaTh  WJCH,
HaIlleJICHHbIC Ha PellieHuEe 331a4u U MO Iep KaHne 0J1aroKenaTelIbHOCTH OOIICHNUS;
COIIOCTABJIATh CBOM CYXKIECHMS C CY)KIEHHUSAMHU JIPYrMX YYaCTHMKOB JMajora, oOHapyXKUBaThb
pasiuyure U CXOJCTBO MO3UIINIA;

BBIPAYKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTaBIATh PE3YJAbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn oeamenpHoCmb (COMPYOHUUECME0):

MOHMMAaTh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJHOM M WHAWBHIYyaIbHOH pabOTHI MpHU
pelIeHNH KOHKPETHON (hu3nYecKoil mpoOIembl;

IIPUHUMATD LIEJIM COBMECTHOM J€ATEIIbHOCTH, OPraHU30BbIBATh JCHCTBUS 1O €€ TOCTHIKEHUIO:
pacnpenenatb poiid, 00CyKIaTh MPOLECChl M Pe3ybTaThl COBMECTHON paboOThI; 0000IIaTh
MHEHHS HECKOJIBKUX JIIOCH;

BBIMIOJHATh CBOKO 4YacTh pabOThl, JOCTUTasi KA4eCTBEHHOT'O pe3ylibTaTa II0 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JAECUCTBUA C APYTUMU WIEHAMU KOMaH/Ibl;

OLICHMBAaTh KAdyeCTBO CBOET0 BKJIaJa B OOLIMII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
cOpMyIHPOBaHHBIM yYaCTHUKAMH B3aUMOCHCTBUSI.

YHuBepcanbHbIe PEryIATUBHbBIE 1EHCTBUS

Camoopzanuzayus:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M Y4YEOHBIX CUTYyallUAX, TPEOYIOIIUX A peleHUs
(bU3NIECKUX 3HAHUH;

OpPUEHTUPOBATHCS B PA3NIMYHBIX MOJAXOAAX MPUHATUSA PelleHUi (MHIWBUIYyaIbHOE, IPUHATHE
pelleHus B rpyMie, IPUHITHE PEILIEHUH TPYIoi);

CaMOCTOSITENTFHO ~ COCTaBIISATh ~ alTOPUTM  pelieHus (u3nueckod 3amayd WM IUIaHa
UCCIIEIOBaHUsI C Y4Y€TOM HUMEIOUIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTUPOBATh MpejlaraéMble BAPUAHTHI PELLICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

Camorkonmpons (pehrexcusn):

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U Mpejylarath MjaH e€ N3MEHEHNUS,

OOBSICHATh NPUYMHBI JOCTHXKEHHUsS (HE TOCTHD)KEHHS) PE3y/lbTaToB JESITEeIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JESTENbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHS (PU3NYECKOTO
HCCIIEIOBaHMs WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, U3MEHMBIIMXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJbTAaTa LUEIH U YCIOBHIM.

Imoyuonanvrvlii unmeneKm:

CTaBUThb ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCUU Ha HAYyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceds u opyaux:

MIPU3HABATh CBOE MPABO Ha OIMIMOKY MpH pelieHHH (PU3MUYECKUX 33a]au WM B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

NPEJAETHBIE PE3YJIBTATDBI

7 KJIACC

[MpenMeTHbIe pe3yibTaThl Ha 0A30BOM YPOBHE IOJDKHBI OTpakaTh CHOPMHPOBAHHOCTH Y
00yyYaromuxcst yMeHU:



WCIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMHUYECKHE SBJICHUS, HAOIIOJCHUE, dKCIICPUMEHT,
MOJIeJIb, TUIIOTE3a; EAMHUIIBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BemecTBa (TBEPIOE, JKUAKOE, ra3o00pa3HOE); MEXaHUYEeCKOe IBMXKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEWHOE), TPACKTOpUs, paBHOAECHCTBYIOImAs Cui, JAedopManus
(ynpyrasi, macTuuecKas), HeBECOMOCTbh, COOOIIAIONINECS] COCY/IbI;

paznuuath sBneHUs (auddy3us; TErIoBOe ABMKEHHWE YacTUI[ BEIIECTBA; PaBHOMEPHOE
JBUKEHME; HEPAaBHOMEPHOE JABM)KECHUE; MHEPLUS; B3aUMOJICHCTBUE TEJ; PAaBHOBECHE TBEPABIX
TeJ C 3aKperUIEHHON OChIO BpallleHus; Iepeiaya JaBieHus TBEPAbIMU TeJIaMH, )KUIKOCTIMHU U
ra3amu; aTMOC(epHOe JaBJICHUE; IUIaBaHUE TeNl MPEBPALCHUS MEXaHUYECKOH SHEPTHH) IO
OMMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOUIMX JIaHHOE
¢busnveckoe SIBICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3MUYECKUX SIBJICHUNA B OKPYKAIOIIEM MHUpPE, B TOM
yrcae (GU3NUECKUe SBICHUSA B MPUPOAE: MPUMEPHI IBUKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXHUBOW NpUpOJIE; ACUCTBUE CHJIBI TPEHHUS B NPUPOJE M TEXHHUKE; BIUSHHUE
aTMOC(EepHOTO JTaBJICHUS HA KUBOW OpPraHW3M; IUIaBaHUE PHIO; phlUard B Telie YEJIOBEKa; MPU
5TOM TEpeBOAUTHh TMPAKTHYECKYI 3aJadyy B Y4eOHYIO, BBIIENATh CYIIECTBEHHBIC
CBOWCTBA/TIpU3HAKU (PU3UUECKUX SBICHUM;

ONKCHIBATh H3YYCHHBIC CBOMCTBA Tel W (PU3UYECKUE SBICHUS, MCTONb3YS (pusmdeckue
BEJIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsI, IIyTh, CKOPOCThb, CPEIHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHIIa TPeHUs, JaBieHue (TBEPIOTO Tela, KHUIKOCTH,
ra3a), BbITAJKMBAOILAs CUJIa, MEXaHUYeCKas paboTa, MOLIHOCTb, IJIEYO CHUJIbl, MOMEHT CHUJIbI,
KO3 (HULIMEHT MOJEe3HOTO ACWCTBUS MEXaHU3MOB, KUHETUYECKas U TOTEHI[MaIbHas SHEPrus);
[P ONMCAHWU TNPABUIBHO TPAKTOBAaTh (PU3MUYECKUII CMBICI HCIIOJIb3YEMbIX BEJIWYUH, UX
0003HaYEeHUS M €AMHUIIBI (PU3HUECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIONINE JaHHYIO
(U3HYECKYIO BETHUNHY C APYTUMHU BEJIMYNHAMH, CTPOUTH IPa(UKU H3y4eHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS W IPOLECCH, MCHONB3Yys IMpaBHIa
CIIOKEHMsI CWJI (BIIOJIb OJHOM mpsmoi), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena,
MPaBUJIO paBHOBeCUsl phryara (OJI0Ka), «30JI0TOE IMPABHUIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKON SHEpPTuu; Ipu 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aIlMCHIBAThH
€ro MaTeMaTUYEeCKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHHs, MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE W3 |—2 JOTMYecKUX MIaroB ¢ Omopoil Ha 1—2 W3Y4YEeHHBIX
CBOMcTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacd€THbIe 3a1a4d B 1—2 JeMCTBUS, UCMIONB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIIE
¢u3nyecKkre BEIUYMHBI: HA OCHOBE aHAJM3a YCJIOBUS 33/1a4 3allUChIBaTh KPAaTKOE YCJIOBHE,
MOJCTaBIATh (M3HUECKHE BENUYHHBI B (OPMYIbl M TPOBOAUTH PACUYETHl, HAXOIUThH
CIpaBOYHbIE JAaHHbIE, HEOOXOAMMBIE JMJI1 pEIIeHUs 3a/Jad, OLEHUBATh PEATUCTHUYHOCTD
MOJTyYeHHOM (pr3nueckoi BEIMUMHBI,

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (U3NYECKUX METOJOB; B
OMMCAHUU WCCIEIOBAHUS BBIICIATH MPOBEPAEMOE MPEANONIoKeHHEe (THIIOTE3Y), pa3audarh U
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3ynbTaT, HaXOAUTh OIIMOKM B XOJE€ OIBITA, JENIaTh
BBIBOJIBI 110 €TI0 PE3YJIbTATAM;

MIPOBOAUTH OIBITHI MO HAOMIOACHHUIO (DU3MUECKUX SIBICHUM WM (PU3NUYECKHX CBONCTB TEI:
(bopMyIHMpoBaTh MpOBEpsieMble MPEANOJIOKEHHUs, COOMPATh YCTAHOBKY M3 IPEAJIONKEHHOTO
000pyI0BaHus, 3aMUCHIBATH XO/JI OMbITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIONTHATh TMPSMBbIE W3MEpPEHUs PACCTOSHHS, BPEMEHH, MAacChl Tella, 00bEMa, CHIBI H
TEMIIEPATypbl C HCIOJb30BAHHEM AaHAJOTOBBIX M LHU(POBBIX NPUOOPOB; 3alHUCHIBATh
MoKa3aHus NPUOOPOB € YUETOM 3aJaHHOI aOCOMIOTHOM MOTPENIHOCTH U3MEPEHUIA;

MPOBOJIUTH HCCIEOBAaHUE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYMHBI OT JIPYyroMl C
WCIOJIb30BaHUEM TPSMBIX U3MEPEHHH (3aBUCHMOCTH MYTH PABHOMEPHO JABIIKYILIETOCS Tela



OT BPEMEHHU JBM)KECHUS TeJa; CHIIbI TPEHHs CKOJBKEHHUS OT Beca Tesa, KadecTBa 00pabOTKH
MTOBEPXHOCTEN Te U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOUIAJA COIPUKOCHOBEHUS TEJI; CHIIBI
YIPYTOCTH OT YAJIMHEHHS MPY>KUHBI; BHITAIKABAIOLICH CUIIBI OT 00BbEMa MOTPpYyKEHHON YacTu
TeNa U OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Teljla, OT IJIyOMHBI, Ha
KOTOPYIO IOTPYXKEHO TEJO; YCIOBHM IUIaBaHUS TEJl, YCIOBHMA PaBHOBECHS pbluara u OJIOKOB);
Y4acTBOBATh B IUIAHMPOBAHUU Y4EOHOTO HCCIIEIO0BaHMs, COOMpaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHUs, CIeAys TNPeAJIOKEHHOMY IUJIaHy, (HUKCHPOBATh pe3yibTaThl IOJIYYCHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHUJE MNPEUIOKEHHBIX TAONUL M TIpaduKOB, J€JaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

e IIPOBOJUTH KOCBEHHBIEC U3MEPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPIOrO TeEja; CHUa TPEHUS CKOJBXEHMS; [aBJICHHME BO3/yXa; BBITAIKUBAIOLIAS CUJIA,
JEeUCTBYIOIAsl Ha MOTIPYXKEHHOE B JKUIKOCTh Telo; KO3((UIMEHT MOJEe3HOro JeicTBUs
IIPOCTBIX MEXAHU3MOB), CIEAYS NPEUIOKEHHOW MHCTPYKIMH: MPU BBINOJIHEHUU HU3MEPEHUM
coOMpaTh IKCIEPUMEHTATIbHYIO YCTAHOBKY U BBIUMCIIATh 3HAUE€HUE HCKOMOI BEJIMYMHBI,

e coOMI0/aTh MpaBUIia TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1abopaTOpHBIM 000PYA0BAHHEM;

e yKa3bplBaTh NPHUHLMIIBI AECHCTBUS HNPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETP, COOOIAOIINECS COCYIbl, 0apOMETp, pblyar, MOJBUKHBINA U HETOABUKHBIHN OJIOK,
HAKJIOHHA IIJIOCKOCTB;

e  XapakTepU30BaTh NPUHLMUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIopoil Ha MX onucaHus (B TOM YHMCHIE: MOALIMIHUKM, YCTPOWCTBO BOJOINPOBOJA,
TUIPaBIMYECKUN MIPecC, MAaHOMETP, BBICOTOMEp, MOPILIHEBOI HACOC, apEOMETP), UCIONIb3Ys
3HaHUS O CBOMcTBaX (M3NYECKUX SBICHMH M HEoO0XoauMble (U3NYECKHUE 3aKOHbI U
3aKOHOMEPHOCTH;

e IPUBOAMUTH IPUMEPHI / HAXOAUTh UH(POPMAIIUIO O IpUMEpax MPAKTHYECKOI'0 UCIOIb30BAHUS
¢u3NYeCKUX 3HAHWK B TOBCEJHEBHON IKM3HHM JJIs oOecredeHus O€30HacHOCTH IIPH
oOpalieHun ¢ npudbopaMu U TEXHUYECKHMMM YCTPOMCTBAMH, COXPAaHEHMs 3/10pOBbsl U
COOJIIO/IEHHSI HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKPYXKAIOLIEH Cpee;

e OCYILIECTBJIATH OTOOpP MCTOYHMKOB HHGpOpMalUu B ceTu VIHTEpHET B COOTBETCTBHM C
3aJJaHHBIM  IIOMCKOBBIM  3allpOCOM, Ha OCHOBE MMEIOUIMXCA 3HAHUH U IMYyTEM
CpaBHEHMsI Pa3IYHbIX UCTOYHUKOB  BBIACHATH  HMHQpOpMAIMIO,  KOTOpas  SIBJISETCS
MIPOTUBOPEYUBOM UITU MOXKET OBITh HEJJOCTOBEPHOM;

e HCHOJB30BATh IPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3MYECKOTO COJIep)KaHus, CIPAaBOYHBIE MaTepuaibl, pecypchbl ceTu HHTepHeT; BiaaeTh
npuéMamMH KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHus MH(OpMAIMKM M3 OJHOM 3HAKOBOH
CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(GOpMaIMU GU3NYECKOTO COAEepkKAaHUs, B TOM UUCIIE MyOJIUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yNbTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBAaHUM; MpPU 3TOM T'PaMOTHO
MCI0JIb30BaTh N3YYEHHBIN MOHATUIHBIN annapat Kypca QU3UKH, CONPOBOXKAATH BHICTYIIJICHHUE
MpE3EHTALMEN;

e IIpU BBINOJHEHUU Y4€OHBIX MPOEKTOB U MCCIEAOBAHUN paclperesisiTh 00s3aHHOCTU B IpYIIIe
B COOTBETCTBHUHU C IOCTABJIEHHBIMU 3a/ladyaMH, CIEAWTH 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUM,
aJIeKBaTHO OILIGHWBAaTh COOCTBEHHBIH BKJIAJ B JIEATEIbHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJIEICTBUE, YUNTHIBasi MHEHUE OKPYKAIOLIUX.

8 KJIACC

[IpenmetHble pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(OPMUPOBAHHOCTH Y

oOyyaroluxcst yMEeHHi:

—MCIIONIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,

arperatHble COCTOSIHMSI BEIIECTBa, KPHUCTAUIMYECKWE W aMOp(HbIe Tela, HACHIIIEHHbIM U

HEHACBILIECHHBI Iap, BJIAXHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSISI DHEPrus, TEIIOBOU

JBUTATENb; DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl, OJEKTPUUECKOEe I0Jie, MPOBOJHUKH U

JUDJIEKTPUKHU, TIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;



—pa3nuyarh sBJICHUA (TEIJIOBOE pacIIMpeHHUe/CKaTHe, TeIUlonepeaada, TeljIoBOe paBHOBECHE,
CMauvBaHUE, KaNMWULSIPHBIE SIBICHUS, WCIApeHHEe, KOHJICHCAllUs, IJIaBJICHHUE, KPUCTAILIU3aLuUs
(oTBepaeBaHue), KHUIEHHE, Temionepenaya (TEMIONPOBOJIHOCTh, KOHBEKIUS, H3Iy4EHHUE);
ANEKTpU3alMs Tel, B3aUMOACHCTBHE 3apsAOB, ACUCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO IIOJISI Ha MPOBOJHUK C TOKOM,
AIEKTPOMAarHuTHAas MHAYKLHKSA) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

—pacrno3HaBaTh IMPOSIBICHUE H3YyYEHHBIX (PU3NYECKUX SIBICHHI B OKpPYKaIOLEM MHpE, B TOM
yrcie (pU3nUecKue SIBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSDKEHHE U KalWUISIPHBIC SBJICHUS B
MpUPOJE, KPUCTAUIBI B MpHUpoae, uzinydenue ConHia, 3amep3aHue BOAOEMOB, MOPCKHE OpHU3bI,
o0pa3oBaHNe POCHI, TYMaHa, UHEs, CHETa; JICKTPUYECKUE SIBICHUS B aTMOC(epe, HIEKTPUIECTBO
KUBBIX OpPraHM3MOB; MAarHUTHOE Tojie 3eMiH, Jpeld MoyocCoB, POiIb MAarHUTHOTO MOJS AJis
KHU3HH Ha 3emiie, TOJSIPHOE CUSHHE; MPH 3TOM IEPEBOJAUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA/IPU3HAKH (DU3NUECKUX SBJICHMIA;

—OMNHCHIBAaTh H3YyYEHHBIE CBOICTBa Ten M (PU3MYECKHE SIBJICHUSA, HCIONB3YsS (pusmueckue
BEJIMYUHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, yAeNIbHasl TEII0EMKOCTh
BELIECTBA, YJAENbHAas TEIUIOTA IUIABJIEHUS, YJelbHas TeIIoTa NapooOpa3oBaHMs, YAeJbHas
TEIUIOTa CrOpaHHsl TOIIMBA, KOA(M(OUIMEHT TOJNE3HOTO JCHCTBUS TEMJIOBOM MAIWHBI,
OTHOCHUTENIbHAsl BJIAXKHOCTb BO3/yXa, OJJIEKTPUYECKUI 3apsij, CWIa TOKa, DJIEKTPUUECKOe
HampspKeHUe, COMPOTHBIICHHWE TMPOBOJHUKA, YACIBHOE COMPOTHBICHHUE BeEIleCcTBa, paboTa u
MOIITHOCTh DJIEKTPUYECKOTO TOKA); MPU OMHCAHUH TMPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEITHMYMH, 0003HAYEHUS U €IUHUIIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJIMYUH;

—XapaKTeprU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBICHHUS M MPOIECCHI, MCIIONB3YS OCHOBHBIC
MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA, MPHUHIIUII CYNEPIIO3ULIUU
moJie (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3apsna, 3akoH Oma JJig y4JacTKa LeTH,
3akoH Jxoyms—JleHlla, 3aKOH COXpaHEHUs DJHEPruu; TMpPU OSTOM JIaBaTh CIOBECHYIO
(bopMyYITHPOBKY 3aKOHA 1 3aIIUCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHUE;

—OO0BSICHATh (PU3UYECKUE TPOILIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CHUTYallHii
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NMPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
00bsiICHEHHE U3 1—2 JIOTMYECKUX IaroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBa (pu3MuecKux
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemarh pacuéTHble 3a7aul B 2—3 AENUCTBUS, MCIIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOLIME
¢u3nyecKkne BEIUMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJaud 3alHChIBaTh KPATKOE YCIIOBUE,
BBISIBJIATh HEAOCTATOK JAHHBIX JUIS peIleHWs 3a7ayd, BBIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBbIe UId €€ pelIeHMs, MPOBOJUTH pacu€Thl U CPAaBHMBATh IOJYYEHHOE 3HAUYECHHE
(bu3n4ecKoil BEITUUNHBI C U3BECTHBIMU JIaHHBIMU;

—pacno3HaBaTh NpOOJIEMbI, KOTOPblE MOXXHO PELIUTh MPH MOMOLIM (PU3MUYECKHX METOOB;
UCIOJIb3YSl ONMCAaHUE HCCIECJOBAHMS, BBIIEIATH IPOBEPSEMOE MPEATOIOKEHUE, OLIEHUBAThH
MPaBWJIbHOCTb MOPSIIKA MPOBEIEHUS UCCIIEIOBAHMUSI, JIENIaTh BBIBOIBL;

—IIPOBOJIUTh OMBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3UYECKUX CBOMCTB Tel
(KanwIsipHBIE  SIBJICHUS, 3aBUCHMOCTH JIaBJIEHHMsSI BO3QyXa OT €ro o00béMa, TeMIepaTyphbl;
CKOPOCTH nporecca OCTBIBaHUSI/HAr peBaHUs npu U3TYy4eHUN oT 1BeTa
M3ITy4aroueil/morionaomned NOBEepXHOCTH; CKOPOCTh HCIApEeHHUsl BOABI OT TeMIlepaTyphbl
KHUAKOCTU U IUIOIAAN €€ MOBEPXHOCTH; DJIEKTPU3aLUs TNl U B3aUMOJEUCTBUE DIIEKTPUUECKUX
3aps0B; B3aUMOJIEHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaIM3al[isl MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuTOB; J€MCTBUS MAarHUTHOTO IOJII HAa IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHmTa,
CBOMCTBA  DJEKTPOJBUTATENsl  IOCTOSHHOTO  Toka):  (OpPMYyJIHpPOBAaTh  MPOBEPSIEMbIE
MPENOI0KEHUs, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUS; OMUCHIBATh XOJ1 OIbITA
1 (GOpMYIIMPOBATH BHIBOJIBI;



—BBINOJHATh NPSAMbIE W3MEPEHHUSI TEeMIIEpPaTyphbl, OTHOCUTEIBHOM BIAXXHOCTU BO3/yXa, CHJIIBI
TOKa, HAIIPSDKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U IATUYMKOB (PU3MUECKUX BEITUUUH;
CpaBHUBATh PE3yJIbTATHI M3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH;
—TIPOBOJIUTh HUCCIIEJOBAHHE 3aBUCUMOCTH OJHON (U3UYECKON BEIMYUHBI OT JAPYrol c
MCIIOJIb30BAHNUEM IPSAMBIX U3MEPEHUHN (3aBUCUMOCTH COMPOTHBIICHUS IPOBOJHHUKA OT €T0 JUTHHBI,
IUIOUIAIA TOMEPEYHOr0 CEYEHMs] M YAENbHOTO COINPOTHUBIEHUS BEIIECTBA MPOBOJHUKA; CHIIBI
TOKa, WAYIIET0 4Yepe3 TNPOBOJHHMK, OT HANpsDKEHUS Ha TPOBOAHUKE; HCCIEIOBaHHE
MOCJIEZI0BATEIHHOIO U MapaieIbHOrO COeIMHEHUN MPOBOJHUKOB): TUIAHUPOBATh UCCIIEIOBaHUE,
coOMpaTh YCTaHOBKY M BBINIOJHATH W3MEPEHUs, CIeays NPeAIOKECHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJIYYEHHOH 3aBUCUMOCTH B BUJe Tabmull U TpaduKoB, JeiaTb BBIBOJABI IO
pe3yabTaTaM HCCIIEJOBAHNUS;

—TIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUYUH (yAeTbHas TeIIOEMKOCTh BELIECTBA,
COIIPOTHBIIEHUE TPOBOAHUKA, pPabOTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA): IJIAHUPOBATH
U3MepeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysd MPEII0KEHHOW MHCTPYKIUH, U
BBIUUCIIATH 3HAUCHUE BETMYUHBI;

—Cc00JII01aTh MPaBUJIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;
—XapaKTepHU30BaTh MPUHIUIBI JIEHCTBUA M3YyYCHHBIX NMPUOOPOB U TEXHUYECKHUX YCTPOHCTB C
OTOPOM Ha MX OIMHUCAHUs (B TOM UHKCIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOuHa,
aMIIepMeTp, BOJIBTMETP, CUETUUK DIIEKTPHUECKOW IHEPIUH, DJICKTPOOCBETHTENBHBIE MPHOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsI), INEKTPUUYECKUE MIpeI0XPaHUTEIN;
AJIEKTPOMATHUT, AJIEKTPOJBUTATENb TOCTOSHHOTO TOKA), MCIONB3Ys 3HAHWS O  CBOWCTBAax
(bu3MUYecKUX SBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M M3MEPUTENIbHBIE MPUOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpaHMs, JJIEKTPOCKOI, PEOCTaT); COCTABIISATh CXEMBl AJIEKTPUYECKUX LEnei c
MOCNIEOBATEIbHBIM ¥  MapajyIelIbHBIM  COCIMHEHHUEM D3JEMEHTOB, paszliuyas yCIOBHbBIC
0003HAYCHHS HIIEMEHTOB JICKTPUIECCKUX IIETICH;

—TPUBOANTHh MPUMEPHI/HAXOIUTh HHPOPMAIMIO O MpUMEpax MPaKTHYECKOTO HCIIOIb30BAHHUS
(bU3HYECKUX 3HAHWN B MOBCEAHEBHOW JKU3HM TSI O0ECIIeYeHHs O€30IMacCHOCTH TP OOpaIleHuH ¢
npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbS U COONIOJICHUS HOPM
HKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIEH cpeie;

—OCYIIECTBIATh MOUCK MH(pOpMaLUU (U3UYECKOTO COAEp’KaHHs B ceTH VHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH ¥ ITyTEM CpaBHEHHSI TOTIOJIHUTEILHBIX HCTOYHUKOB BBIIEIATH WH(POPMAIIHIO,
KOTOpast SBISETCS MPOTHUBOPEUMBOM WM MOKET OBITh HEJIOCTOBEPHOM; —MCIOIB30BaTh IMPH
BBITTOJIHEHUH Y4YEOHBIX 3alaHUil HAYYHO-TIONYJISIPHYIO JIUTEPATypy (U3NUYECKOTO CONEpIKAHHMS,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiajeTh NpuéMamMM KOHCHEKTHPOBAHHUS
TeKcTa, IpeodpazoBaHusl HHPOPMAIIMU U3 OJJHOU 3HAKOBOW CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MMChbMEHHbIE U KPAaTKUE YCTHBIE cOOOIIeHus, 000011ast nHpopMaluio
M3 HECKOJBKUX MCTOYHUKOB (PH3MUECKOTO COJEpIKaHWsS, B TOM YHCIE MyOIMYHO TPEACTaBIATH
pe3yabTaThl MPOEKTHOW MM MCCIEJOBATENbCKOM AEATENbHOCTH; MpPHU OSTOM I'PaMOTHO
WCTIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN ammapar Kypca (HU3WKH, CONMpPOBOXIATh BBHICTYILJICHHE
MpE3EHTALMEN;

—TIpH BBIITOJIHEHUH YYEOHBIX MPOEKTOB U UCCIICAOBAHUN (PU3NIECKHX MPOIIECCOB PACIIPEEIIATh
0053aHHOCTH B I'PYIIIE€ B COOTBETCTBUH C MOCTaBICHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIIIOJHEHUEM
TUTaHa JIGHCTBUA W KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIH BKIAa B
JeSITeIbHOCTh TPYIIIBI; BHICTPAaUBaTh KOMMYHHKAaTHUBHOE B3aUMO/ICHCTBHE, TPOSBIISAS TOTOBHOCTD
paspeniaTh KOHMOIUKTHI

9 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y
o0yyJaroImuxcs yMeHuil:

—MWCIOJB30BaTh  TMOHATHS:  CHUCTeMa  OTCY€Ta, MarepHajbHas  TOUYKa,  TPaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOI0 JBMXKEHUs, Jedopmanus (ymnpyras, IUIaCTHUYECKas), TPEHHUE,



LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh W MEPErpy3Kd; LEHTP TSHKECTH; abCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TEJa, PABHOBECHE; MEXaHUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, MHQPA3BYK U YIbTPa3BYK; DJEKTPOMArHUTHBIC BOJHBI, IIKajla JJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAalbHO30PKOCTh, CHEKTPhl MCIYCKaHUs M IOIIOLIEHUs; anbda-, OeTa- u
ramMma-usJjIydCHusd, H30TOIIbI, AACPHAA OSHCPICTHUKA, —pPa3jindaTb ABJICHUSA (paBHOMepHOG u
HEpaBHOMEPHOE MPSMOJIMHEHHOE JBM)KEHHE, DPAaBHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHUE,
CBOOOJHOE MAaJCHHUE TeJ, PABHOMEPHOE [BUXKECHHE II0 OKPYKHOCTH, B3aHMMOJACHUCTBUE TEl,
pPEaKTUBHOE IBM)KEHHUE, KOJeOaTeIbHOE JBMKEHUE (3aTyXalolllie U BBIHYXAECHHBIE KOJeOaHUs),
PE30HAHC, BOJIHOBOE JIBJKEHHME, OTPAXKCHHE 3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE,
OTpa)K€HHE M IPEJIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, PasIoKeHHe Oenoro
CB€Ta B CICKTPp UM CJIOXKCHUC CICKTPAJIbHBIX HIBCTOB, MJUCIICPCHUA CBCTA, CCTCCTBCHHAA
palMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOro CIEKTpPAa M3JIydeHHs) [0 ONUCAHHIO HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX JAaHHOE (PU3NYECKOE SIBIICHUE;
—pacro3HaBaTh MPOSIBICHUE H3YyYCHHBIX (U3MUECKUX SBJIECHUI B OKpYy)KarolleM Mupe (B TOM
YHUCJIC (1)I/I3I/I‘-IGCKI/IC SABJICHUSA B IMPUPOAC: NPUJIMBBI W OTJIMUBBI, ABWKCHUC IIJIAHCT CosHeyHOM
CHCTEMBbl, PEAaKTUBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHHUE, CEHCMUYECKHE BOIHBI, I[yHAMH, 3X0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJIE,
Ouosiornyeckoe JIefiCTBUE BUAMMOTO, YJIbTPa(UOIETOBOIO U PEHTIEHOBCKOIO HW3IY4YECHUH;
€CTEeCTBEHHBII paJIMOaKTHBHBIN ()OH, KOCMUYECKHE JIY4H, PAJHOAKTUBHOE N3IyYeHNE PUPOIHBIX
MUHEpaJIOB; JeHCTBUE paJMOAKTHBHBIX M3JIyYeHHH Ha OpPraHu3M YeJIOBEeKa), IpU 3STOM
MEPEBOUTH MPAKTHYECKYIO 33/1a4y B Y4€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU
(bU3NYECKUX SIBJICHUIA;

—OIIKMChIBATh H3YYCHHBIC CBOMCTBA TE€lI H (1)I/I3I/I‘ICCKI/IC SABJICHUSA, MCIIOJIb3Yys (1)I/I3I/I‘ICCKI/IG
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE,
HepeMeIleHne, IyThb, YIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJA YIPYrOCTH, CHUJA TSKECTH,
YCKOpEeHUe CBOOOTHOIO MaJIeHus, BEC Tela, UMIIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHW4ecKas padoTa
U MOIOHOCTb, IIOTCHLOUAJbHAA OHEPIrusad TCla, IOAHATOIO HaJAd IMOBCPXHOCTHIO 3CEMIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKaToil NpYXHUHBI, KUHETHYECKas HHEprus, IOJHAas MeXaHWdecKas
OHEpIrusda, INCpuoa M YacToTa KOJIe6aHI/If/'I, JJInHa BOJIHBI, I'POMKOCTb 3BYKa M BbLICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb MPEJOMIICHHUs Cpejbl); MPU ONHCAHUU NPABUIIBHO TPAKTOBATh
(1)H31/I‘{CCKI/II>'I CMBICJI UCIIOJIB3YEMBIX BCJIIMYHUH, 0003HaYeHus " (10505170005 (1)I/IBI/I‘~IGCKI/IX BCJINYHMH,
HaXo/AuTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUYMHY C APYIMMH BEJITUYMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHYHH;

—XapaKTepu3oBaTh CBOWCTBA Tes, (PU3MUECKUE SIBICHHUS M IMPOLECCHl, HCIONb3YyS 3aKOH
COXPAaHCHUA SHEPTHUU, 3aKOH BCCMHUPHOI'O TATOTCHHA, NPUHIOHWII CYINCPIIO3UIMKU CHUJI, MMPHUHIUII
OTHOCHUTENBHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAYKEHUS
U TpPEJIOMJIEHMs] CBETAa, 3aKOHBI COXPAHEHMs 3apsAJ0BOIO M MAacCOBOIO YHCEN IpPH SIAEPHBIX
peakuMsx; TMpH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUChIBaTh €ro
MAaTEMaTUYCCKOC BBIPAKCHUC,

—OOBACHATh (PU3UUECKUE IMPOLECCHl U CBOMCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE CUTYaIHil
IMPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTCpa: BBIABIIATH IMPUYUMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH
00bsICHEHHE U3 2—3 JIOTUYECKUX IAaroB ¢ ONOpod Ha 2—3 M3Yy4YEeHHBIX CBOMCTBA (pru3MuecKkux
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemarb pacu€THbIE 337a4yM (OMMparoIIMecss Ha CUCTeMy U3 2— 3 ypaBHEHMM), MCIOJb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJN3a YCJIOBUS 3a7auu
3alMCBIBaTh KPAaTKOE YCJIOBME, BBISBIISATH HEAOCTAIOLINE WM W30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI H (i)OpMy.]'H)I, HGO6XOI[I/IMBIG IJig p€lI€HUud, IIPOBOAUTH pvaéTBI n Ol€HHUBAThb
PEATUCTUYHOCTD MOJYYEHHOTO 3HauUeHHs! (pU3MuecKoil BEIMUMHBI,

—pacCIIO3HaBaThb HpO6.]'IeMI)I, KOTOPBIC MOXHO PpCIIUTH IIPU ITOMOIIU (1)I/ISI/III€CKI/IX METOJ0B,
UCIOJIb3YSl ONMCAHWE HCCIEIOBAHUS, BBIACISATH IPOBEPSEMOE MPEAIOIOKEHUE, OLIEHUBAThH
MMPpaBHUJIBHOCTL TMOpPAAKa TIPOBCACHUA MCCICAOBAHUA, MACIIATh BBIBOJbI, HWHTCPHIPECTHUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;



—IIPOBOJUTH OIBITHI 1O HAOMIONEHHUIO (U3UYECKUX SBICHHA WM (PU3HMUECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHs HHEPIUH; 3aBUCHUMOCTh IEpHoza
kosneOanuit 34 Ilpumepnas pabGouas mporpamma IMPYXUHHOTO MasiTHUKAa OT Macchl Ipys3a U
KECTKOCTU MPYKMHBI M HE3aBHCUMOCTb OT AMIUIMTYIbl MalbIX KoJeOaHW; NpsSMOJIMHENHOE
pacrpocTpaHeHHEe CBETa, pa3iiokeHue OeIoro cBeTa B CIEKTP; U3yYeHHE CBOMCTB N300paKCHHS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)keHMs IpeAMeTa B coOMparolled JimH3e; HalJoJeHHe
CIUIOIIHBIX M JMHEWYaThIX CIEKTPOB H3JIyUEHHs): CAMOCTOSTENILHO COOMpaTh YCTAHOBKY H3
M30BITOYHOrO HAOOPa 060PYAOBAHMSI; ONUCHIBATH XOJ OINBITA U €r0 Pe3ysbTaThl, (POPMYIUPOBATH
BBIBO/IBI;

—IIPOBOJUTh IPU HEOOXOIUMOCTH CEPHIO NMPSAMBIX M3MEPEHMH, ONpelelisis CpeJHee 3HAaYeHHE
n3MepsieMoil BeMMUMHBI ((POKYCHOE pPACCTOSHUE COOMparomiell JHMH3bI); 0OOCHOBBIBATH BHIOOP
croco0a U3MepeHUsI/M3MEPUTEIHLHOTO TPHOOPa;

—IIPOBOJIUTh MCCIIEIOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYHH C HCIIOJIB30BAHUEM MPSMBIX
U3MEpeHui (3aBUCUMOCTb IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HadalbHOU
CKOpPOCTH; I€pHOJIa KoJeOaHU MaTEMaTUUECKOI0 MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIja
OTpPaKEHMsI CBETa OT yIVla MAaJEHUS U yIja NpeJOMIIEHHs OT yrja MaJeHHs): MJIaHUPOBaTh
HCCIIEIOBaHUE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH DPE3YJbTAThl IOITYYEHHOU
3aBUCUMOCTH (PM3UYECKUX BEJIUYUH C YUETOM 33JaHHOM MOIPEIIHOCTH U3MEPEHUH B BUIE TaOIHIL
U TpauKOB, Ae1aTh BBIBOAKI 110 PE3yabTaTaM HCCIICIOBAHNUS;

—IIPOBOIUTh KOCBEHHbBIE U3MEpPEHHs (PU3NUECKUX BEIUUYUH (CPEAHSS CKOPOCTh U YCKOPEHHUE Tea
IIpU PaBHOYCKOPEHHOM JBMKEHHM, YCKOpEHUE CBOOOJHOIO MNaAECHUsS, XKECTKOCTb IPYXKUHBI,
KO3(Q(QUIMUEHT TPEeHUs CKOJIbKEHHUs, MeXaHuyeckas paboTa W MOIIHOCTb, YacTOTa M MEPUOJ
KoJ1e0aHUi MaTeMaTHYeCKOro U MPYKMHHOI'O MasgTHUKOB, ONTHYECKasl CUjla COOMPAIOILEH JTMH3bI,
palMOaKTUBHBIA (DOH): MIAHUPOBATh U3MEPEHUs; COOMpaATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJIHATH U3MEPEHHUsI, CIEAys NPEIIOKEHHOW MHCTPYKIUH; BBIYUCISATh 3HAUYCHHE BEIIMYMHBI U
aHAJIM3UPOBATh [1OJyYEHHbIE PE3YJIbTAThI;

—C00Ir0/1aTh TTPaBUIIa TEXHUKHU 0€301acHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;
—pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MoJeNell: MaTepualibHas TOYKa,
a0CoOOTHO TBEPAOE TEJIO, TOUYCUHBI UCTOYHUK CBETA, JIyd, TOHKAS JIMH3A, TUIAHETApHAs MOJICIh
aToMa, HyKJIOHHasl MOJZIeJIb aTOMHOTO s1/1pa;

—XapaKTepU30BaTh MPHUHIHUIBI JICHCTBUS W3YyYEHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OMOpOi Ha MX omucaHud (B TOM YHCIE: CHHJIOMETP, IATYMKHU TIIOJIOKEHHS, PACcCTOSIHUA U
YCKOpEHHUs,  pakera, »3XOJIOT, OYKHM, NEepHUcKoll, ¢oToanmapar, ONTHYECKHE CBETOBOJIbI,
CIIEKTPOCKOIN, JI03UMETp, Kamepa BuiibcoHa), McCHonb3ys 3HaHHMA O CBOWCTBAX (DU3MYECKHUX
SIBJIGHUN ¥ HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

—MWCHOJb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
MU3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTUYECKUX
3aJa4; ONTUYECKHE CXEMbl Ul MOCTPOEHUS M300pakeHUH B IUIOCKOM 3€pKajie M coOHparoiien
JIMH3E;

—IIPUBOANTE MPUMEPHI/HAXOIUTh MH(OPMAIMIO O MPUMEpax MPAKTUYECKOIO HCIOIb30BAHUS
(¢u3MYeCKrX 3HAHUN B MOBCEAHEBHOMN JKU3HM i oOecrieueHus: 0€30MacHOCTH MpU 0O0palieHUH ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBaMH, COXpAaHEHMs 310pOBbS U COONIOJIEHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpefe;

—OCYIIECTBJIATh MOUCK HH(popManuu  (U3MYECKOTO  coJepkaHus B ceTu VIHTepHer,
CaMOCTOSITENIbHO (DOPMYIHPYs MOMCKOBBIN 3aIIPOC, HAXOIUTh MYTHU OINPEAEIEHUsI T0CTOBEPHOCTH
MOJTyYeHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U JOTIOJTHUTEIbHBIX UCTOYHUKOB,;
—MCIONb30BaTh MPH BBIIOJHEHUU YYEOHBIX 3aJaHUl HAYYHO-TIONMYJSAPHYIO JIUTEPATYPY
¢u3nYecKoro coaepXkKaHus, CIPaBOYHBIE MaTepUaibl, pecypchl ceTu MHTepHeT; BlaaeTh
npuéMaMHu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi WHGOpMAlMU U3 OJHOM 3HAKOBOU
CHCTEMBI B JIpYT'YIO;

—C03/1aBaTh COOCTBEHHbIE MHUCHMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMaluU U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOro COJAEp)KaHMs, MyOJIMYHO MPEICTaBIsATh pPE3YIbTaThl



HpOGKTHOﬁ HJIN HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, TIpU 3TOM TI'PaMOTHO HCIIOJIb30BATh
M3YyYEHHBIN MOHATHIHBIA anmapaT U3y4yaeMmoro paszena (pU3MKv U COMPOBOXKJIATh BBICTYIJICHHUE
IIpe3eHTalUEH ¢ y4éToM 0COOEHHOCTEM ayJIUTOPUU CBEpPCTHUKOB.



TEMATYECKOE IINTAHUPOBAHHUE

7 KJIACC

Tematnueckuii 610k, | KomamuectBo | OCHOBHBIE BHIBI ONEeKTPOHHBIE OcHOBHbIE HaNpPaBJIEHUS BOCIIUTATEIbHON

TeMa 4acoB JEeSITeIbHOCTH O0yUaromuxcst | o0pa3oBaTeNbHbIE | JESATEIbHOCTH

pecypcbl
Paznen 1. ®usuka u €€ posib B MO3HAHUM OKPYKaIomero Mupa (4 4)

®u3uka — Hayka o 2 BreisBnenue paznuuuii Mexay | MynbrumenuiiHas Jcmemuueckoe eochumanue:

IIpUpoze (GU3NYECKUMU U XMMUYECKUMHU | IIPOrpamma, »  BOCIPUATHE ICTETUYECKUX KauecTB (hru3nUECKOn
npespauieHusimu (MC — 3JIEKTPOHHBIN HayKu: €€ TapMOHUYHOI'O IIOCTPOEHUS, CTPOTOCTH,
xumus). PacniosnaBanue u y4eOHUK TOYHOCTH, TAKOHUYHOCTH.

KIaccupukanus GU3NIECKUX Ilennocmu nayunoz2o no3HanuA:

ABJICHUI: MEXaHUYECKUX, P  OCO3HaHHUE LIEHHOCTH (pU3MUYECKON HAYKH KaK

TEIJIOBBIX, MIEKTPUYECKUX, MOIIIHOT'O MHCTPYMEHTA IIO3HAHUsI MUPA, OCHOBBI

MarHUTHBIX U CBETOBBIX. pa3BUTHA TEXHOJIOTMH, BaKHEHNIIEH

HaGmonenue u onucanue COCTAaBJISIOIIEN KYJIbTYpHI;

(bu3nuecKux sBJICHUN » pa3sBUTHE HAYYHOM JH0O03HATEILHOCTH, HHTEpECa
duznueckue 2 Pu3nyecKue BEIUUHHBI. K MCCIIEIOBATEIbCKON AEATEIBHOCTH.

BEJIMYHHBI N3mepenue Gpusnueckux
BennuuH. Ousnueckue
npubopsl. [TorpenrHocts
n3MepeHnil. MexayHapoiHas
CUCTEMA EIUHUI]

Paznen 2. IlepBoHauanbHble CBEEHMS O CTPOSHHMH BenecTna (5 4)

CrpoeHue BemiecTBa 2 Habmonenue u MynpTumenuiiHas Tpyooeoe eocnumanue:

UHTEPIIPETALNSI OIBITOB, MporpaMma, » MPAKTUYECKOMY U3YUEHHUIO MPOQeccuid, CBI3aHHBIX
CBUJIETEJILCTBYIONTNX 00 JJIEKTPOHHBIN ¢ pU3UKOIA.




ATOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIECTBA: OIBITHI

C PaCTBOPEHUEM PA3THYHBIX
BelecTB B Bojie. OneHka
pa3MepoB aTOMOB U MOJIEKYJI C
UCTIOJIb30BaHueEM (hoTorpaduii,
MOJIYYCHHBIX HAa aTOMHOM
cuioBoM Mukpockorne (ACM).
OmnpeneneHue pa3sMepoB
MaJIBIX TEJ

JIBH)KEHHE
U B3aUMOJICUCTBHE
YaCTHUI[ BELLIECTBA

HaOronenue u 00bsicHEHUE
OpOYHOBCKOT'O JBHXKEHUS U
apreHus: AU hy3un.
[IpoBenenue u 00bsICHEHNE
OTIBITOB 110 HAOIOJCHHUIO
TEIUIOBOTO PACIIMPEHUS T'a30B.
[TpoBenenue u 0ObsACHEHUE
OTIBITOB 10 OOHAPY>KEHUIO CHUIT
MOJICKYJISIPHOTO MPUTSKSHHS U
OTTAJKUBAHUS

ArperaTHble
COCTOSIHUS BEIIECTBA

Onucanue (¢ UCTIOIB30BAaHUEM
MIPOCTHIX MO/IEJIEH) OCHOBHBIX
pa3nuyuil B CTPOCHUHU Ta3oB,
JKUJIKOCTEN U TBEPABIX TEll.
OO0ObsicHeHHEe Maoi
CKUMAEMOCTH KUJIKOCTEH U
TBEPJBIX TN, OOIBIION
CKMMAaEMOCTH Ta30B.
OObsicCHEHHE COXpaHEeHUS
(GhopMBI TBEPIBIX TEN U
TEKYUYECTH KUJIKOCTH.
[IpoBenenune onpITOB,
JTIOKa3bIBAIOIINX, YTO B

yaeOnuk. POIII,

Icmemuueckoe gochumanue:

BOCTIPUSATHE ICTETUYCCKUX KaueCTB (U3HUECKOM
HayKu: €€ TapMOHUYHOI'O TOCTPOEHUs, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH.

Llennocmu nayunoz2o no3Hanua:

OCO3HaHHE [IEHHOCTU (U3NYCCKON HAYKU KaK
MOIIIHOTO MHCTPYMEHTA IO3HAaHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENLLIEH
COCTAaBJISIIOLIEN KYJIbTYpHI;

pa3BUTHE HAYYHOH JIF0O03HATENILHOCTH, HHTEpECca
K MCCJIEJOBATEIbCKON AESTEIBHOCTH.




TBEPIOM COCTOSIHUH BOJIBI
YaCTHIIbl HAXOSTCS B CPEJIHEM
Janplie Apyr OT Apyra
(TUTOTHOCTH MEHBIIIE), YEM B
KUAKOM. Y CTaHOBJICHUE
B3aUMOCBSI3U MEKIY
OCOOCHHOCTSIMU arperaTHbIX
COCTOSIHHI BOJbI U
CYIIIECTBOBAaHHEM BOJHBIX
opranusmoB (MC —
Ouostorus, reorpadus)

Paznen 3. JIpukeHne v B3aMMOCHCTBHUE T

(22 4)

Mexanunueckoe
JIBYDKEHUE

HccnenoBanue paBHOMEPHOTO
JIBIKEHUSI U OTIPE/IeTICHUE €ro
npu3HakoB. Habmronenue
HEPaBHOMEPHOTO JIBHXKCHHS U
oTpezieNieHUue ero OTIIMYUi OT
PaBHOMEPHOTO JABUKCHHUSI.
Pemenue 3anay Ha
ornpezeNeHue MyTH, CKOPOCTU
Y BPEMEHU PaBHOMEPHOTO
JBIDKEHUSI. AHAIINU3 TpaduKoB
3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHH

Nuepuus, macca,
IUIOTHOCTD

OOBbscHeHME U
MPOTHO3UPOBAHUE SIBJICHH,
00yCJIOBJIEHHBIX HHEPILIUEH,
HaIpHUMep: 4TO MPOUCXOIUT
IIPY TOPMO>KEHUH UJIH PE3KOM
MaHEBPE aBTOMOOWIIS, TOUEMY
HEBO3MOKHO MTHOBEHHO
MIPEKPATUTh ABHKEHUE Ha
BEJIOCUIIEIE NN CAMOKAaTe

HNudoypox,
MYJIbTUMEANMHASA
porpamma,
3JIEKTPOHHBIN
y4eOHUK U
BUPTYyaJIbHAs
naboparopus.

Jcmemuueckoe eochumanue:

BOCTIPUSATHE ICTETUYCCKUX KaueCTB (PU3HUECKOM

HayKu: €€ TapMOHUYHOI'O IOCTPOEHUS, CTPOrOCTH,

TOYHOCTH, JAKOHUYHOCTH.

Llennocmu nayunozo no3nanua:

OCO3HAHHE IIEHHOCTH (PU3NICCKON HAYKHU KaK

MOIIIHOTO MHCTPYMEHTA NIO3HAaHUS MHPA, OCHOBBI

pPa3BUTHS TEXHOJIOTUI, BAXKHEHIIEH

COCTaBJISIOLIEH KYJIbTYPBI;

»  pa3BUTHE Hay4yHOM JTH00O3HATENLHOCTH, HHTEpECA
K UCCJIE0BATEIIbCKOMN AEATEIBHOCTH.




UT. I
[IpoBeneHue u aHaJIu3 OIBITOB,
JIEMOHCTPUPYIOLIUX
U3MEHEHUE CKOPOCTH
JBUKEHHUS TEJla B PE3YJIbTATE
JICUCTBUS HA HETO IPYTHUX TEIL.
Penrenue 3amau Ha
OIpE/IeNIEHUE MacChl TEJa, €T0
00BEMa U MIOTHOCTH.
[IpoBeneHue u aHaJIu3 OIBITOB,
JEMOHCTPHUPYIOLIUX
3aBUCUMOCTb U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MacChl
IIPU B3aMMOJICHCTBUH TEII.
N3mepenne macchol Tena
Pa3IMYHBIMU CIIOCOO0AMHU.
Ornpezenenne MmIOTHOCTH TeJa
B PE3yJIbTaTe U3MEPEHUS €TI0
Macchl U 00beMa

Cuia. Bunser cun

11

H3ydeHue B3auMoIeCTBUS
KaK MPUYHHBI U3MEHEHUS
CKOPOCTH T€JIa UJIH €TO
nedopmaruu. Onrcanue
pEATbHBIX CUTYaLINI
B3aUMOJICHCTBUS TEN C
TTOMOIITBIO MOJEJIeH, B
KOTOPBIX BBOAUTCS MOHITHE U
n3zobpaxenue cuibl. M3yuenue
CHUJIBI YIIPYTOCTH.
HccnenoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH OT
VUIMHEHHS Pe3UHOBOTO IIIHYPa
WM TIPYXKUHBI (C TOCTPOSHUEM




rpaduka). Anamus
MPAKTUYECKUX CUTYALIUH, B
KOTOPBIX MPOSIBIIAETCA
JIEHCTBHUE CUJIbI YIIPYTOCTH
(YnpyrocTh msida, KpOCCOBOK,
BETOK JIepeBa U Jip.). AHaIIN3
CUTYyalUi, CBA3aHHBIX C
SBJICHUEM TITOTEHMUSL.
OO0BsicHeHHne OpOUTATLHOTO
JBUKEHMSI IJIAHET C
UCIIOJIb30BAHUEM SIBIICHUS
TATOTEHUS U 3aKOHA UHEPLIUU
(MC — actpoHomus).
Hsmepenue Beca Tena ¢
MIOMOILBIO TUHAMOMETPA.
O6ocHoBaHMe 3TOroO crocoda
U3MepeHus. AHaIu3 u
MOJIEJTUPOBAHUE SIBICHUS
HEBECOMOCTH.
DKCrepUMEHTAJIbHOE
IIOJIyYEHUE MPaBUJIA CIOKEHUS
CWJI, HAIIPABJIEHHBIX BIOJIb
oZ1HOM npsMoii. OnpeneneHue
BEJIMYMHBI
PaBHOJIEHCTBYIOIIEH CHUII.
W3yuenne cuisl TpeHUs
CKOJIbJKEHUS U CUJIbI TPEHUSI
nokos. Mccnenosanue
3aBUCUMOCTH CHJIbI TPEHHS OT
CUJIBI 1aBJIEHUS U CBOWCTB
TPYILIUXCS TOBEPXHOCTEN.
AHanm3 NpakTHYECKUX
CUTYallHi, B KOTOPBIX




HPOSIBIISETCS IEHCTBUE CHIIBI
TPEHUSs, UCTIOIB3YIOTCS
croco0bl €€ yMEHbIICHUS WIN
yBeJIMUYEHUS (KaTaHUE Ha
JBDKAX, KOHbKAX, TOPMOXKEHUE
aBTOMOOMJISL, UCIIOJIb30BaHUE
HOJIINITHUKOB, IJIaBaHUE
BOJIHBIX JKUBOTHBIX H JIp.)
(MC — 6uosorus). Penienne
3a/1a4 C UCIOJIb30BaHUEM
bopmyn 11 pacyéra CUIIbI
TSKECTH, CUIIBI YIIPYTOCTH,
CHJIBI TPEHUS

Paznen 4. JlaBnienue TBEPABIX TN, )KUJIKOCTEH U T

a3oB (21 u)

JaBnenue. llepenaua
JaBJICHUS TBEPIBIMU
TeJlaMH, XKUJKOCTSIMH
U Ta3aMu

AHanu3 U 00bSICHEHHE OIBITOB
U TIPAaKTHYECKUX CHTYAIIHH,

B KOTOPBIX MPOSIBIISETCS CUlia
nasnenus. O6G0cHOBaHUE
CIoCcOO0B YMEHbILICHUS U
YBEJIMUCHUS JTaBIICHUSI.
W3ydeHue 3aBUCUMOCTH
JIaBJIEHU ra3a oT 00bEMa U
Temneparypsl. U3ydenne
0COOEHHOCTEH nepeaaun
JaBJICHUS TBEPABIMU TellaMH,
KUJIKOCTSIMH U Ta3aMH.
O6ocHOBaHUE PE3yNbTaTOB
OTIBITOB OCOOEHHOCTSIMU
CTPOEHHUS BEIIEeCTBA B
TBEPAOM, KUJIKOM

¥ Ta3000pa3HOM COCTOSIHUSIX.
OKCIEPUMEHTAIBHOE
JIOKA3aTeNbCTBO 3aKOHA

Buneoypok,
UHPOYPOK,
MyJIbTUMEANITHAS
IporpaMma,
3JICKTPOHHBIN
Y4eOHHK U
BHUpTYyaJIbHAs
naboparopus,

yIH.py

Jcmemuueckoe gochumanue:

BOCTIPUSATHE ICTETUYCCKUX KAaU4eCTB (PU3HUCCKOM
HayKu: €€ TapMOHUYHOI'O IOCTPOEHUsI, CTPOrOCTH,
TOYHOCTH, TJAKOHUYHOCTH.

Llennocmu nayunozo no3nanua:

OCO3HAaHHE LEHHOCTU (U3NYECKON HayKu Kak
MOIIIHOTO MHCTPYMEHTA O3HAHUS MHPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUI, BAXKHEH U
COCTAaBJISIIOLIEN KYIbTYpHI;

pa3BUTHE HAyYHOU JIF0003HATEIBLHOCTH, MHTEpPECA
K MCCIIEJOBATEIbCKON AESTEIbHOCTH.

Tpyoosoe éocnumanue:

MPAKTUIECKOMY U3yUYEHHIO PO eccuil, CBSI3aHHBIX
¢ (pU3UKOM.




ITackang. Pemrenue 3ama4d Ha
pacué€r naBieHus TBEPAOTO
Tena

JlaBneHue KuJIKOCTH

HccnenoBanue 3aBUCUMOCTH
JABJICHUS )KUIKOCTH OT
TITyOWHBI TIOTPYKCHUS U
IUIOTHOCTH KHUJIKOCTH.
HaGmronenue u o0bsiICHEHHE
TUAPOCTATUYECKOTO MapajoKca
Ha ocHOBe 3akoHa [lackais.
CooOmaromuecs Cocyabl.
N3yuenue cooOuiaromumxcs
cocynoB. Pernienue 3agau Ha
pacy€T NaBIEHUS KUIKOCTH.
OO0ObsicHeHHE TPUHIINIIA
JIEUCTBUS TUIPABIMYECKOTO
npecca. AHalu3 U 00bsCHEHUE
MPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIOIIHNX
MIPOSIBIICHUE TABJICHUS
KUAKOCTHU U 3akoHa [lackans,
HaIrpuMep MpoIEeccoB B
OpraHu3Me Mpu
II1yOOKOBOJHOM HBIPSTHUU
(MC — Guonorusi)

AtMochepHoe
JaBJICHUE

OKCepuMEHTaIbHOE
oOHapy>keHHe aTMOC(HEPHOTo
naBieHus. AHanus3 U
00BsICHEHUE OTBITOB U
MPAKTUIECKUX CUTYaITHH,
CBSI3aHHBIX C JCHCTBHEM
aTMOC(hEepHOTO JTaBJICHHUS.
OOBsiCHEeHHE CYIIECTBOBAHUS




atMocdepsl Ha 3emiie u
HEKOTOPBIX IUIAHETAX WM €€
OTCYTCTBHS Ha IPYTHX
manerax u Jlyne (MC —
reorpadusi, ACTPOHOMHSI ).
OObsicHeHHE U3MEHEHUS
IUIOTHOCTHU aTMoc(hepsl ¢
BBICOTOM Y 3aBUCUMOCTH
aTMoc(hepHOro JaBiICHUS OT
BBICOTHI. Penienue 3a1a4 Ha
pacuét atMochepHoro
nasieHus. M3yuenue
ycTpoiicTBa bapomeTpa-
aHepouaa

JleficTBrE KUIKOCTH U
ras3a Ha NOTpyXEHHOE
B HUX TEJO

DKCIEPUMEHTAIILHOE
0oOHapyXeHHUE TeUCTBUS
JKHJIKOCTH U ra3a Ha
[IOIPY>KEHHOE B HUX TEJIO.
Onpenenenue
BBITATKWBAIOIIEH CHIIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCTb.
[TpoBenenue u obcyx1eHNE
OTIBITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTD BHITAJIKUBAIOIICH
CHJIBL, JEUCTBYIOLIEH Ha TEJIO
B JKHJIKOCTH, OT 00BEMa
MOTPYKEHHOU B KUJKOCTh
YacTH Teja U OT INIOTHOCTH
Xuakoctu. MccnenoBanue
3aBHCHMOCTH Beca Teja B BOJAL
0T 00bEMa NOrpyXKEHHOH B
JKHIKOCTD YacTH TeJa.




Penrenue 3amaud Ha
MIPUMEHEHUE 3aKOHA
Apxumesna v yCIOBUS
IUIaBaHUs TEI.

Pazgen 5. Pabora u momuocTh. DHeprus (1

3 )

PaGora 1 MOLIHOCTH

OKCepUMEHTAJIbHOE
OIpeCIIEHNE MEXaHNYECKOU
pabOThI CUIIBI TSDKECTH TIPU
NaJICHUH TEJIa U CWJIBI TPEHUS
IIPM PaBHOMEPHOM
NIEPEMELICHUH TeJa 110
TOPU30HTAIIBHOM
MOBEPXHOCTH. Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
NOXBEME I10 JIECTHULIE.
Pewenne 3anaud Ha pacuér
MEXaHU4eCKO paboThl U
MOIIIHOCTH

HpOCTHe MCXaHHM3MBI

Omnpenenenue BHIMTPHILIA B
CHJIC TIPOCTBIX MEXaHU3MOB Ha
pUMepe pbluara, MoJABHKHOTO
1 HEMOABHKHOTO OJIOKOB,
HAKJIOHHOM TJTOCKOCTH.
HccnenoBanue ycnoBust
paBHOBECHS pblyara.
OGHapyKeHue CBOWCTB
MPOCTHIX MEXAHNU3MOB B
Pa3TUYHBIX HHCTPYMEHTAX U
MPUCTIOCOOTICHHUSIX,
UCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAK)KE B KUBBIX
opranusmax (MC —
Ouosorus).

Buneoypok,
HH(OYPOK,
MYyJIbTUMEAUIHASA
porpamma,
3JIEKTPOHHBIN
y4eOHUK U
BUPTYyaJIbHAs
naboparopus,

y4uH.py

Dopmupoeanue Kyipomypol 300p06ba U

IMOUUOHAIIBHOZO onazon olyuun:

OCO3HaHHE [IEHHOCTH 0E30I1acHOT0 00pa3a KU3HU
B COBPEMEHHOM TE€XHOJIOTHYECKOM MUDE,
B2XHOCTH TIPABHJI OE€30MACHOTO IMOBEJCHUS HA
TPaHCIIOPTE, Ha IOPOTaX, C AIEKTPUUECKUM U
TEIUIOBBEIM 000PYIOBAaHUEM B IOMAIITHUX
YCIIOBUSX;

c(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCHH,
MpU3HAHKME CBOETO MpaBa Ha OLIUOKY U TAKOTO JKe
IpaBa y JIPyroro 4eioBeKa.

dcmemuueckoe éocnumanue:

BOCTIPUSATHE ICTETUYCCKUX KAaUueCTB (PU3HUCCKOM
HAyKH: €€ TapMOHUYHOTO IOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TJAKOHHYHOCTH.

Llennocmu nayuynozo no3HaHuA'

OCO3HAHHE IIEHHOCTH (PU3NICCKON HAYKU KaK
MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUI, BAXKHEHIIEH
COCTaBIISIONIEH KYIbTYpHI,

pa3BHUTHE HAYIHOU JTFOO03HATEIILHOCTH, HHTEpPECa
K UCCJIEeIOBATENbCKON IS TETbHOCTH.

Tpyoosoe eocnumanue:

MPAKTUYECKOMY U3YUYEHHIO PO ecCcHil, CBSI3aHHBIX
¢ GU3UKOH.




DKCIEPUMEHTAIIBHOE
JI0OKa3aTeJIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUHT
MPOCTHIX MEXAHU3MOB.
Onpenenenne KITJ]
HAKJIOHHOH INIOCKOCTH.
Penrenue 3amau Ha
MpUMEHEHHUE MTpaBuia
paBHOBECHS pblUara u Ha

pacuér KII/]
Mexanndeckast DKCIEPUMEHTAIILHOE
SHEPTUs onpeieJIieHuE N3MEHEHUS

KUHETHYCCKOU

Y NIOTEHIIUAIIbHOW SHEPTUH
TeJa MPU €ro CKaThIBaHUU IO
HAKJIOHHOM TJIOCKOCTH.
DopMyIMpPOBAHHE HA OCHOBE
WCCIIEIOBAHUS 3aKOHA
COXpPaHEHHUS MEXaHUYECKOU
sHeprun. OOCYKIeHUE TPAHUI]
MPUMEHUMOCTH 3aKOHA
COXpaHEHUsI SHEPTHH.
Pemenue 3anau ¢
WCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUs SHEPTUH

PesepBHoe Bpems (34)

8 KJIACC




Tematnueckuii 610k, | KoamuectBo | OCHOBHBIE BUIBI ONEeKTPOHHBIE OcHOBHbIE HaNpPaBJIEHUS BOCIIUTATEIbHON
TeMa 4acoB JEeSTENIbHOCTH 00yJaromuxcsi | oOpa3oBareibHble | AEITEIbHOCTU
pecypcbl
Paznen 6. TermoBeie siBiaeHus (27 9)
TemnoBsie mporeccsr | 27 OO6ocHoBaHUE MPABUI MynsTUMeauiHas Jcmemuueckoe eochumanue:
U3MEPEHUS TEMIIEPATYPBI. rporpamma, BOCTIPUATHE ICTETUYECKUX KauecTB (U3UUECKOI
CpaBHeHuE pazIn4HbIX 3JIEKTPOHHBIN HayKu: €€ TapMOHUYHOI'O ITIOCTPOEHUs, CTPOrOCTH,
CI0COOOB M3MEpPEHUS U IIKal | y4eOHUK TOYHOCTH, JTAKOHUYHOCTH.

Temneparypbl. Habmonenue u
0O0BSICHEHUE OIBITOB,
JIEMOHCTPHUPYIOIIHX
U3MEHCHHE BHYTPEHHEH
SHEPTrUH TeJla B PE3yJIbTaTe
TEIUIONepeIaun U paboThI
BHEITHUX CHIL.

HaOnronenue u 00bsicHEHNE
OTIBITOB, 0OCYXICHUE
NPaKTUYCCKUX CUTYaIUH,
JIEMOHCTPHUPYIOIIHX
pa3INyYHbIC BUJIbI
TeIUIoNepe1adn:
TEIUIONPOBOAHOCTH,
KOHBEKIIUIO, N3ITydeHUE.
HccnenoBanue sBneHus
Ter1o0o0MeHa pu
CMENIMBAHUU XOJOIHOM U
ropsiueit Bojsl. Habmronenue
YCTaHOBJICHHS TETIJIOBOTO
PaBHOBECHS MEXTY TOpsiUei 1
XOJIOTHOW BOJIOM.
Ornpenenenne (M3MEPEHHE)
KOJIMYECTBA TETLJIOTHI,

Ilennocmu nayuno2o no3HanuA:

OCO3HaHHE [IEHHOCTU (HU3NYECKON HAYKU KaK
MOIIIHOT'O MHCTPYMEHTA IIO3HAHUSI MUPA, OCHOBBI
pa3BUTHS TEXHOJOTUN, BAXXKHEUIIEH
COCTABJISIOIIEN KYJIbTYpHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECa
K MCCIIEIOBATEIbCKON AEATEIBHOCTH.




MOJTYYEHHOTO BOJOM NIpH
TEIIO0OMEHE C HarpeThIM
METAITMYECKUM LUIMHIPOM.
Ornpenernenue (M3MEPEHHE)
yIIeTIbHOU TEIIOEMKOCTH
BelecTra. Pelenue 3amgayq,
CBSI3aHHBIX C BBIYHCIICHHEM
KOJIMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TIPU
TeriooOMeHe. AHanu3
CUTYallui IPAKTHYECKOTO
WCIIOJIb30BAHUS TETUTOBBIX
CBOICTB BEIIECTB U
MaTepHuayioB, HaI[pUMEp B
LEJISIX YHEProcOepeKeHHUS:
TETIION3OJISIIIHS,
sHeprocOeperaroe Kpbliy,
TEPMO-aKKYMYJISITOPBI U T. 1.
Habmtonenue siBneHuit
WCIIapeHUs U KOHJCHCAIUH.
HccnenoBanue npouecca
WCTIapEHUs Pa3TuIHBIX
xuakocteid. OObscHeHNE
SBJICHUM UCIIAPEHUS U
KOHJIEHCAllUd Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
yuenusi. HaGmonenue u
0o0BsICHEHUE TpoIiecca
KHIICHUS, B TOM YHCIIe
3aBUCHUMOCTH TeMIIepaTyphl
KHIICHUS OT JIaBJICHHS.
Omnpenenenue (M3MepeHUE)
OTHOCUTEIIbHOU BIQXKHOCTH




BO3 nyxa. HaGmronenue
npoiiecca IJiaBJIeHus
KPUCTAJUTMYECKOTO BEIIECTBA,
Hanpumep Jipjaa. CpaBHEHHE
MIPOIIECCOB IIABJICHUS
KPUCTAJUTMYECKUX TEI

U pa3MATYCHUS TIPH
HarpeBaHUU aMOPQHBIX TEIl.
Ornpenenenue (M3MEPEHHE)
yAEJIbHOU TEIJIOTHI TIIaBICHUS
nbpaa. O0ObICHEHHE ABICHUN
MJIaBJICHUS U KPUCTAIU3AIIUN
Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YYEHHSI.
Penrenne 3a1a4, CBsI3aHHBIX C
BBIUMCJICHHEM KOJIMYSCTBA
TEIJIOTHI B ITpoIieccax
TeIIonepe1adu mpu
MJIaBJICHUU U KPUCTAJLIM3AIUH,
WCIIapEHUU U KOHJCHCAIUH.
AHanu3 cutyauui
MPaKTUYECKOTO MPUMEHEHHUS
SIBJICHUH TUIaBJIECHHUS U
KpUCTAJUTH3AllUU, HATIPUMED,
MOJIyYeHHE CBEPXUUCTHIX
MaTepHayioB, COJIEBas Tpejka u
Ip. AHanu3 paboThl U
00BsICHEHUE TPUHITUIIA
JIEHCTBHS TEINIOBOI'O
JnBurareis. Beraucienue
KOJIMYECTBA TEIUIOTHI,
BBIJICIISIONICTOCS

MIPU CTOPAHUH PA3THIHBIX




BUI0B ToruBa, U KI1/]
neurarens. O0cyxeHue
9KOJIOTMYECKHUX MOCIEACTBUIMA
WCIIOJIb30BAHUS JIBUTATENICH
BHYTPEHHETO CrOpaHus,
TEIJIOBBIX U
ruaposnekTpoctanuii (MC —
IKOJIOTHUSL, XUMHUSL)

Paznen 7. Dnexkrpudeckue

Y MarHuTHbIC siBeHUs (38 )

DNEeKTpUYECKUE
3apsbl. 3apsHKEHHbBIE
TeJa U UX
B3aUMO/ICHCTBHE

Habmonenue u nposeneHue
ONBITOB IO JIEKTPU3ALUHU TEI
MIPU CONPUKOCHOBEHHUH U
unaykuuen. Habmonenue u
00BsICHEHHE B3aNMOIEHUCTBHUS
OJHOMMEHHO U Pa3HOMMEHHO
3apsKEHHBIX Tell. OObsiCHEHNE
MpUHIUIA AEHCTBUSA
anekTpockona. O0bsICHEHHE
SABJICHUM 3JIEKTpU3aIU NPU
COTIPUKOCHOBEHUH TeJI U
MHIYKIUEN C UCTIOJIb30BAaHUEM
3HAHUHM O HOCHTEISX
3JIEKTPUYECKUX 3apsI0B B
BemiecTse. Pacnosnasanue u
00BACHEHHE SABIECHUHI
AJIEKTPU3ALNH

B IOBCEIHEBHOM KHU3HH.

HaOmronenne u 00bsICHEHNE

MynbsTumenuitHas
IIPOrpaMma,
3JIEKTPOHHBIN
yueOHuk. POIII,

Tpyoosoe eocnumanue:

MPAKTUYECKOMY U3YUYEHHIO PO eccHil, CBSI3aHHBIX
¢ PU3UKOA.

Jcmemuueckoe gochumanue:

BOCTIPHSITHE YCTETHUECKUX Ka4eCTB (PU3NIECKOM
HayKH: €€ TapMOHUYHOIO IIOCTPOEHHUS], CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HAaHHE EHHOCTU (U3NYECKON HayKu Kak
MOIIHOI'O UHCTPYMEHTA [TIO3HAHUSI MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUI, BAXKHEH U
COCTaBJISIOLIEH KYJIBTYPHI;

pa3BUTHE HAyYHOU JIF0003HATEIBLHOCTH, MHTEpECA
K UCCJIE0BATEIIbCKOMN AEATEIBHOCTH.




OTIBITOB, UJUTFOCTPUPYIOIITUX
3aKOH COXpaHEHUs
AJICKTPUYECKOTO 3apsia.
Hab6mroaeHue onbITOB MO
MOJICIUPOBAHUIO CHIJIOBBIX
JIMHUU DJIEKTPUYECKOTO MOJIS.
Uccnenosanue nenctaus
AIIEKTPUUECKOTO TOJI HA
MIPOBOJIHUKH M TUDJICKTPUKH

ITocTosHHEBINI
BJIEKTPUYECKHUMN TOK
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Habmroienue pa3nuyHbix
BUJIOB JICUCTBUA
AIEKTPUYECKOTO TOKA U
00Hapy>XEHHUE 3TUX BHUJIOB
JNIEUCTBUS B IOBCEIHEBHOM
#u3HU. COOpKa U UCTIbITAaHUE
AIEKTPUUYECKOI 1Ienn
MOCTOSIHHOTO TOKa. M3MepeHue
CHUJIBI TOKA aMIIEPMETPOM.
H3mepenue 351eKTpruIecKoro
HaIpsKEHUsI BOJIBTMETPOM.
[IpoBenenue u o0bsICHEHNE
OMBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIICHHUS POBOJIHHKA
OT €ro JJIMHBI, IJI0U[aI1
MIOTIEPEYHOI0 CEUEHUS U
Marepuaia. MccnenoBanue
3aBUCHMOCTH CUJIbI TOKA,
MPOTEKAIOIETO Yepes
pPE3UCTOP, OT COITPOTUBIIEHUS
pe3ucTopa U HanpsHKEHUs

Ha pesucrope. [Iposepka




MpaBUJIa CII0KEHUS
HaIPSOKEHUH TIPU
MoCIeI0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka npaBuiia Ajsi CHIIbI
TOKA IpY NapauIeIbHOM
COETMHEHUH PE3UCTOPOB.
AHanu3 cutyanui
MOCJIe0BATEIBHOTO U
[apauIeJIbHOrO COEAMHEHUS
MIPOBOJHHUKOB B IOMAIIIHUX
AIEKTPUUECKUX CETSIX.
Pemenue 3amau ¢
UCIIOJIb30BaHuEM 3akoHa Oma
u hopmyn pacuéta
AIIEKTPUYECKOTO
COIMPOTUBIICHUS TIPU
[OCJIEI0BATEIbHOM U
napauieIbHOM COETMHEHUN
MIPOBOJIHUKOB.

Omnpenenenue paboThI
AIIEKTPUYECKOTO TOKA,
IIPOTEKAIOILETrO Yepe3
pesuctop. OnpeneneHue
MOIIIHOCTH 3JEKTPUUYECKOTO
TOKQ, BBIICISICMOM

Ha pe3ucrtope. Mccrnenoanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
JAMIIOYKY OT HaIPsKEHUS Ha
Heit. Onpenenenne KIT/
HarpeBareins. MccnenoBanue
npeoOpa3oBaHus YHEPTUH MIPU
oJIbEME TPy3a




AEKTPOABUTATEIIEM.
OObsicHEHHE yCTpOWCTBA U
MPUHIINIA JEHCTBUS
JIOMAIITHUX
3JIEKTPOHATrPEBATEIIbHBIX
npubopoB. OObsicHEHNE
IMPUYUH KOPOTKOTO 3aMBIKaHHS
Y NIPUHLMNA JEHCTBUS
IUTABKUX MPEAOXPaHUTEICH.
Pewenne 3anau ¢
UCIIOJIb30BaHUEM 3aKOHA
Jxoyns—IJlenua.
Habmtoienne BOSHUKHOBEHUS
ANEKTPUYECKOTO TOKA B
KUJKOCTU

MarauTHBIE IBICHUS

HccenenoBanne MarHuTHOro
B3aUMO/ICCTBUS TOCTOSIHHBIX
MariuToB. M3yuenue
MarHUTHOTO TOJISl TOCTOSIHHBIX
MarHuToB IpU UX
00BbEeTMHEHNH U pa3/ieJIeHUN.
[IpoBenenue onsITOB 1O
BU3YaIU3aL1H MO
MOCTOSTHHBIX MarHUTOB.
N3yuyenue sBiaeHus
HaMarHWYMBaHUS BEIIECTBA.
HccnenoBanue neicTBus
ANEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJKY.
[IpoBenenune onbITOB,
JEMOHCTPUPYIOIINX
3aBHCUMOCTH CHJIBI
B3aMMOJENCTBYS KaTYIIKU C




TOKOM U MarHuTa OT CHJIbI

Y HalpaBJICHUS TOKA B
KaTylike. AHAJIU3 CUTYalHil
MPAKTUIECKOTO IPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MPOMBIIIJICHHOCTH,
Meauiune). Uzyuenue
JEHCTBUSI MAarHUTHOTO TOJIS Ha
IIPOBOJHUK C TOKOM.
WzyueHue aeiicTBus
AIIEKTPO/IBUTATES.
N3mepenne KITJ]
ANEKTPOJBUIATEIILHON
ycTaHOBKU. Pacrio3naBanue u
aQHAJIN3 Pa3IUYHbIX
MPUMEHEHUHN AIIEKTPO-
JBUraresneil (TpaHcnopr,
OBITOBBIC YCTPOWCTBA U JIP.)

DneKTpoMarHuTHas
WHTYKITHSI

OMBITEI IO UCCIIEI0BAHUIO
SIBJICHUS SJIEKTPOMArHUTHOM
WHIYKIIUW: UCCTIEI0BaHNE
W3MEHEHMH 3HaYEHUS U
HaHpaBJ'ICHI/HI I/IHJIyKIII/IOHHOFO
TOKa

Hudoypox,
MYJIbTUMEIUITHAs
MporpaMma,
3JEKTPOHHBIN
Y4eOHUK U
BUpTYyaJbHast
naboparopus.

Icmemuueckoe éocnumanue:

BOCTIPUATHE 3CTETHUECKUX KaueCTB (PU3NUECKOM
HayKU: €€ TapMOHUYHOIO IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:

0CO3HaHME IEHHOCTH (PU3NYECKON HAYKH KaK
MOIIIHOT'O MHCTPYMEHTA IIO3HAHNSI MUPA, OCHOBBI
pa3BUTHUSA TEXHOJIOTUN, BaKHEUILIEH
COCTAaBJISIIOIIEN KYJIbTYpHI;

pa3BUTHE HAYYHO JIF0O03HATENIBHOCTH, HHTEpeca
K HCCIIEI0OBATEIIbCKON AEATEIbHOCTH.

PesepBHoe Bpewms 3 u




9 KVIACC

Tematnueckuii 610k, | KomamuectBo | OCHOBHBIE BHIBI ONEeKTPOHHBIE OcHOBHbIE HaNpPaBJIEHUS BOCIIUTATEIbHON
TeMa 4acoB JEeSTENIbHOCTH 00yJaromuxcsi | oOpa3oBareibHble | AEITEIbHOCTU
pecypcbl
Paznen 8. Mexannueckue siBinerus (40 1)
Mexanunueckoe 10 AHanu3 u 00CyXIeHne MynsTUMeauiHas Jcmemuueckoe eocnumanue:
JBUKEHHUE U CIIOCOOBI pa3IMYHBIX IPUMEPOB rporpamma, »  BOCIPUSITHE CTETUUYECKUX KayecTB (PU3NUECKOM
€ro OIMCaHus MEXaHUYECKOTO JBUKEHUS. 3JIEKTPOHHBIN HayKu: €€ TapMOHUYHOI'O IIOCTPOEHUs, CTPOrOCTH,
OO6cyxneHre rpaHuly y4eOHHUK TOYHOCTH, JTAKOHUYHOCTH.

MPUMEHUMOCTH MOJISIIN
«MaTepualibHas TOUKay.
Ornucanne MEXaHUYECKOTo
JBUKCHUS PA3TUIHBIMU
criocobamu (ypaBHEHHE,
Tabnwuia, rpaduk). AHAIU3
JKU3HECHHBIX CUTYaIUii, B
KOTOPBIX MPOSBISETCS
OTHOCHUTEIIEHOCTH
MEXaHHYECKOTO JIBHKEHHUSI.
Habmronenne MmexaHnueckoro
JBUKEHHS Te€lla OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.
CpaBHeHue nyreil u
TPACKTOPUH JIBIKEHUS OJTHOTO
U TOTO € TeJla OTHOCUTEIHHO
Pa3HbIX TN OTCuéTa. AHAIU3
Tekcrta ['anunes 00
OTHOCHUTEIIEHOCTH JIBHKCHUS;
BBITIOJTHEHHE 33/1aHU# TI0
TEKCTY (CMBICIIOBOE UTEHHUE).
Onpenenenue cpeanen
CKOPOCTH CKOJIb)KEHHUSI OpycKa
WM IBIDKEHUS IIAPHKa 10

Ilennocmu nayuno2o no3HanuA:

» OCO3HAHUE IEHHOCTH (PU3NYECKON HAYKH KaK
MOIIIHOT'O MHCTPYMEHTA IIO3HAHUSI MUPA, OCHOBBI
pa3BUTHS TEXHOJOTUN, BAXKHEHIIIEH
COCTABJISIOIIEN KYJIbTYpHI;

» pa3BHUTHE HAyYHOU JTHOOO3HATENLHOCTH, HHTEpPECA
K MCCIIEIOBATEIbCKON AEATEIBHOCTH.




HAaKJIOHHOM INIOCKOCTH.
AHanu3 u 00CyXIeHne
Croco00B MPUOIMKEHHOTO
ONpEAEIIEHUs MTHOBEHHOM
ckopocTH. OmnpeneneHue
CKOPOCTH PaBHOMEPHOTO
JBUXKEHUS (LIapuKa

B )KHJIKOCTH, MOJICIIA
AIEKTPUYECKOTO aBTOMOOUJIS
u T. 1.). Onpezenexnue myTH,
MPONIEHHOTO 3a JaHHbBIN
MIPOMEKYTOK BPEMEHHU, U
CKOPOCTH TeJa 1o rpaduky
3aBUCHUMOCTH TTyTH
PaBHOMEPHOTO TBUKEHHS OT
BpemeHu. O0cyxKaeHue
BO3MOJKHBIX MTPUHIIUIIOB
JeiicTBUs puOopoB,
U3MEPSIOLINX CKOPOCTh
(cimmoMeTpoB).
Brruncnenue myTi 1 CKOpOCTH
IIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM>KEHUU
tena. OnpeneneHue
MPONJICHHOTO TyTH U
YCKOpPEHUS JIBMKCHUS TEJa 110
rpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUKCHHUS
Tena OT BpEMEHHU.
Onpenenenne yCKOpeHuUs Tena
IPU PaBHOYCKOPEHHOM
JIBUKCHHH 110 HAKJIOHHOW




mIocKocTh. M3mepenue
nepuoaa U 4aCToThbL
oOpailieHus Tena mno
oKpykHOCTH. Onpenenenue
CKOPOCTH PaBHOMEPHOTO
JBHI)KCHHUS Tena

0 OKpyXHoOCTHU. Pemienue
3a/1a4 Ha OIpe/ie/IeHue
KMHEMaTU4YEeCKIX
XapaKTEPUCTHK
MEXaHUYECKOTO JIBHKEHUS
Pa3IM4IHbIX BUOOB.
PacnioznaBanue u
npUOIMKEHHOE ONTUCaHUE
pa3IMYHbIX BUJOB
MEXAHUYCCKOI'O IBUKCHUS B
pUPOJIe U TEXHUKE (Ha
puMepax cBOOOHO
MAJAlOIINX TEN, IBUKEHUS
KHUBOTHBIX, H€6CCHI>IX TECII,
TPAHCHOPTHBIX CPEACTB U JIp.)




BsauMoneiicTBue Ten
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Hab6nronenue u o0cyxnenne
OIIBITOB C ABIKEHUEM TeJia
MIPU YMEHBIICHUH BIHSTHUS
JIPYTHX Tell, IPeMTCTBYIOIINX
IBWKEHUIO. AHAIU3 TEKCTa
Tanmunes ¢ onucanuemM
MBICJICHHOT'O SKCIIEPHUMEHTA,
00OCHOBBIBAIOILIETO 3aKOH
WHEPIUH; BBITIOJIHCHHE
3a/IaHUM 110 TEKCTY
(CMBICTIOBOE UTEHUE).
OO6cyxeHrne BO3MOKHOCTH
BBITIOJIHCHHS 3aKOHA HHEPIUU
B PA3JIMYHBIX CHCTEMaX
orcuéra. HaGnroneuue u
00CyXICHIE MEXaHUYECKUX
SIBJICHHH, IIPOUCXOIAIITUX B
cucteMe orcuéra «Tenexkar»
pu €€ paBHOMEPHOM

U YCKOPCHHOM JBW)KCHHUU
OTHOCHUTEIILHO KaOuHeTa
¢uzuku. [leiictBus c
BEKTOPAMHU CHJI: BBITTOJIHEHUE
3aJJaHUN 110 CIIOKEHUIO U
BBIUUTAHUIO BEKTOPOB.
HaOmronenne u/unn
MIPOBEJICHHUE OMBITOB,
JTEMOHCTPHUPYIOIIHNX
3aBUCHUMOCTDH YCKOPEHHS Tella
OT MPWJIOKEHHOHN K HEMY CHJIBI
M MacCHI Tena. AHaIN3 U
00BsICHEHHE SIBIICHUH C
WCIIOJIh30BAHUEM BTOPOTO




3akoHa HproToHa. Penmenue
3a/1a4 ¢ UCIOJIb30BAHUEM
BTOpOTo 3akoHa HpioToHa

Y TIpaBuJIa CJII0KEHUS CHUII.
Omnpenenenne KECTKOCTU
IpYXUHBI. AHAIIU3 CUTYaLlUuH,
B KOTOPBIX HaOII0at0TCs
ynpyrue negopManuu, 1 ux
0OBSCHEHHE C
MCIIOJIb30BaHUEM 3aKoHa ['yka.
Pemenue 3amau ¢
MCIIOJIb30BaHUEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHUS

OT CHJIbl HOPMAJIHHOTO
nasnenus. O0cyxeHue
pe3yNbTAaTOB UCCIIEIOBAHUS.
Omnpenenenne kodpdunreHTa
TPEHHUSI CKOJIbKCHHUS.
N3smepenue cuiibl TpeHMs
nokosi. Pemenue 3a1a4 ¢
MCIIOJIb30BaHNEM (OPMYJIbI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.
AHaM3 ABMKCHUS TN TOJIBKO
MoJI ACHCTBUEM CHIIBI
TSXKECTU — CBOOOHOTO
naneuusa. O0bIcHeHHEe
HE3aBUCUMOCTH YCKOPEHUS
¢BOOOIHOTO ITaZEHUS OT
Mmacchl Tena. OreHka
BEJIMYUHBI CHJIBI TATOTEHUS,
NENCTBYIOIIEH MEXKTY TBYMS
Tenamu (711 pa3HbIX Macce).




AHanu3 IBMKCHUS HEOCCHBIX
TEJ 01 ICHCTBUEM CHIIBI
TATOTEHUS (C UCTIOJIB30BAHUEM
JIOIIOJIHUTEIILHBIX HCTOYHUKOB
uHpopmanun).

3aKOHBI COXpaHCHUA
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Habmronenue u oo6cyxaenue
OTIBITOB, IEMOHCTPUPYIOIINX
nepeaayy UMITyJbca Npu
B3aUMOJCHUCTBUH TEII, 3aKOH
COXpaHEeHMsI UMITyJIbca IpU
a0COJIIOTHO YIIPYTrOM U
HEYIPYroM B3aUMOJEHCTBUU
Tel. AHaNMU3 CUTYyaluii B
OKpYXKaroIlen KU3HU C
UCIIOJIb30BaHUEM 3aKOHA
COXPaHEHHUs UMITYJIbCA.
Pacno3naBanue siBieHMS
PEaKTUBHOTO JIBUKECHUS B
npupoae u texuuke (MC —
6uonorus). [Ipumenenue
3aKOHA COXpPaHEHMs UMITyJIbCa
JUIsl pacuéra pe3yibTaToB
B3aMMOJIecTBUS Ten (Ha
IpUMepax HEyNpyroro
B3aUMOJICUCTBUS, YIIPYTOTrO




LHEHTPAJIBHOTO
B3aMMOJICUCTBUS IBYX
OJIMHAKOBEIX TEJI, OOHO U3
KOTOPBIX HEMOJBUXKHO).
Penrenue 3amau ¢
HCIOJIb30BAHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCA.
Omnpenenenne pabOTHI CHITBI
YIOPYTOCTH MPU NOABEME TPy3a
C HCIOJIL30BaHUEM
HEIIOJIBMXKHOI'O U IIOJBHKHOTO
0JI0KOB.

N3mepeHne MOIHOCTH.
H3mepenne noTeHIHAIbHON
SHEPIUH YIIPYro

e OPMHUPOBAHHON MTPYKUHBI.
N3MepeHne KUHETHYECKOM
SHEPTUHU TeJa Mo JJTMHE
TOPMO3HOTO IIyTH.
DKCrepUMEHTAJIbHOE
CpaBHEHUE U3MEHEHUS
MMOTEHITHAILHOMN

Y KHHETUYECKOM DHEPIrui Tena
P IBUKEHUU TI0 HAKIIOHHOMN
IJIOCKOCTH.
DKcrepuMeHTaIbHas MMPoBEpKa
3aKOHA COXpaHEHUs
MEXaHUYECKON IHEPTUU MTPU
¢BOOOIHOM ITa[CHUM.
[Ipumenenue 3akoHa
COXpPAaHEHHUsI MEXaHUYECKOMN
SHEPTUu JIs pacuéra
HOTEHIIMAILHON U




KMHETUYECKOUN IHEPTHil Tena.
Pemenue 3anau ¢
HCIIO0JIb30BAaHUEM 3aKOHA
COXPAHEHHUSI MEXaHUYECKOMN
SHEPIruu

Paznen 9. Mexannueckue kosiebaHus ¥ BOJIHBI (15 )

Mexannueckue
KoJIeOaHus

HaoOmronenne xonedanuii Mo
JICHCTBUEM CHIT TSKECTH

U YIIPYroCTU U OOHapyKeHue
MOAOOHBIX KOJICOaHU B
OKpY>KaloIlleM MUpe. AHaIu3
Kosie0aHui Tpy3a Ha HUTH U Ha
npyxuse. OnpeneneHue
4acTOTHI KoJieOaHuit
MaTEeMaTHIECKOTO U
NPY>KUHHOTO MasiTHUKOB.
Ha6monenue u o0bsacHeHne
SBIICHUS] PE30HAHCA.
Hccnenosanue 3aBUCUMOCTH
nepuoja Konebanui
MOJIBEIIICHHOTO K HUTH TPYy3a
oT JuiuHbI HUTU. [IpoBepka
HE3aBHCHMOCTH ITePHOJIa
KosiebaHui Tpy3a,
IOJIBEIIIEHHOTO K JICHTE, OT

MynbsTumenuitHas
IIPOrpaMma,
3JIEKTPOHHBIN
yueOHuk. POIII,

Tpyoosoe eocnumanue:

MPAKTUYECKOMY U3YUYEHHIO PO eccHil, CBSI3aHHBIX
¢ PU3UKOA.

Jcmemuueckoe gochumanue:

BOCTIPHSITHE YCTETHUECKUX Ka4eCTB (PU3NIECKOM
HayKM: €€ TapMOHUYHOIO IIOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HAaHHE EHHOCTU (U3NYECKON HayKu Kak
MOIIHOI'O UHCTPYMEHTA [TIO3HAHUSI MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUI, BAXKHEH U
COCTaBJISIOLIEH KYJIBTYPHI;

pa3BUTHE HAyYHOU JIF0003HATEIBLHOCTH, MHTEpECA
K UCCJIE0BATEIIbCKOMN AEATEIBHOCTH.




Macchl Tpy3a.
Habmonenue u obcyxaenue
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBHCHUMOCTH TIEpHOJa
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKA OT Macchl rpy3a
KECTKOCTU MPYKUHBIL.
[IpumeHenue
MaTeMaTHYeCKOro 1
MPYKUHHOTO MasTHUKOB

B KaueCTBE MOJeNei Ais
OMHUCaHus KoJeOaHui B
OKpyXkaromieM Mupe. Pemenue
3a1a4, CBSI3aHHBIX C
BBIUMCIICHHEM UJIU OLIEHKOMN
4acTOTHI (TIeproja) KosieOaHui




MexaHn4deckue
BOJIHBI. 3BYK

OGHapyxeHre U aHaJIu3
BOJIHOBBIX SIBJICHUH B
OKpPY’KaroIlleM MUpe.
Habmonenune
pacnpocTpaHeHHs
MPOJIOTBHBIX M MONEPEUHBIX
BOJIH (Ha MOJICJIN) U
00HapyXKEHHE aHAIOTHYHBIX
BUJIOB BOJIH B PUPOJE (3BYK,
BOJISTHBIC BOJIHBI). Beruncienue
JUTMHBI BOJTHBI U CKOPOCTH
pactpoCcTpaHeHUs 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAIILHOE
oTpesieNIeHUE TPAHUI] YACTOTHI
CIIBIIIIUMBIX 3BYKOBBIX
Kosiebanuii. Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI (B TOM 4HCIIe

C UCIMOJIb30BAaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmtonenue u o0bscHeHne
SIBIICHUST aKyCTHYECKOTO
pe3oHaHca. AHaIu3
OPUTHHAIILHOTO TEKCTA,
MTOCBSIEHHOTO
MCIIOJIb30BaHUIO 3BYKa (MM
yIbTpa3ByKa) B TEXHUKE
(9x0mNoKaIms, yIbTpa3ByK B
MEIMIIMHE U JIP.); BHITOJIHEHUE
3a/laHui IO TEKCTY
(CMBICIIOBOE YTEHHE)

Paznen 10. DnekTpomMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI (6 9)

3J'ICKTpOMaFHI/ITHOe
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\ ITocTpoeHue pacCyKIeHUH, \ MynbsTumenuitHas \ Tpyoosoe socnumanue:




oJIe U 000CHOBBIBAIOIINX IIPOrpaMMma, IPAKTUYECKOMY U3YUEHHIO Npodeccuil, CBA3aHHBIX
3JIEKTPOMAarHUTHbIE B3aUMOCBS3b IEKTPUUECKOIO | 3JIEKTPOHHBIN ¢ (PU3UKOA.
BOJIHBI Y MarHUTHOTO TIOJIEH. yUEOHUK, Icmemuueckoe eocnumanue:
OKCepUMEHTAJIbHOE BUPTYyaJIbHBIC BOCTIPHSATHE 3CTETHUECKUX Ka4eCTB (PU3NUECKOI
M3Yy4YEHHE CBOWCTB nabopaTopHbIe HAyKH: €€ rTapMOHUYHOIO IIOCTPOEHUs, CTPOTOCTH,
AJIEKTPOMAarHUTHBIX BOJIH (B paboThI TOYHOCTH, JJAKOHUYHOCTH.
TOM YHCJIE C IOMOIIBIO Llennocmu nayunozo no3HanuA'
MOOWIBHOTO Tese(oHa). 0CO3HAHME EHHOCTH (PU3NIECKOI HAyKH KaK
AHanu3 peHTT€HOBCKUX MOIIHOTO UHCTPYMEHTA IIO3HaHMsI MUPa, OCHOBBI
CHHUMKOB 4€JIOBEUYECKOI0 pa3BUTHUSA TEXHOJIOTUM, BaKHEHIIEH
oprausMma. AHajau3 TEKCTOB, COCTaBJIIAIOLIEHN KYJIbTYpHI;
ONMUCBIBAIOLIUX MPOSBICHUS pasBUTHE HAY4YHOH JIF0O03HATEIILHOCTH, HHTEpECA
3JIEKTPOMarHUTHOTO K HCCIIEI0BATENIbCKON AEATEIbHOCTH.
U3JIy4CHMS B IPUPOJE: )KUBBIE
OpPraHU3MBl, U3ITYyYCHUS
HEOECHBIX Tell (CMBICIOBOE
yreHue). PacrioznaBanue u
aHaJIU3 pa3IMYHbIX
MIPUMEHEHUN
AJIEKTPOMAarHUTHBIX BOJIH B
TexHuke. Pelenne 3anau ¢
UCIIOJIb30BaHUEM (OpMYIT AJist
CKOPOCTH 2JIEKTPOMAarHUTHBIX
BOJIH, JJIMHBI BOJHBI U
4aCTOTHI CBETA
Pasnen 11. CeroBsble siBnenusd (15 1)
3aKoHbI HaGnronenue onsIToB, MynbsTumenvitHas Tpyooeoe socnumanue:
pacnpocTpaHeHus JEMOHCTPHUPYIOLIUX SIBJICHUE Iporpamma, MIPAKTUUYECKOMY U3YUYEHHIO PO eccHil, CBSI3aHHBIX
cBeTa IPSAMOJIMHEMHOTO 3JIEKTPOHHBIN ¢ pU3UKOA.
pacnpoCTpaHEHHs CBETA y4eOHUK, Icmemuueckoe 6ocnumanue:
(BO3HUKHOBEHHE TCHU BUpTYyaJbHbIE BOCTIPUATHE 3CTETHUECKUX Ka4eCcTB (PU3NUECKOI
U TIOJTyTEHH), U UX nabopaTtopHbIe HayKu: €€ TapMOHUYHOIO TOCTPOEHUS, CTPOTOCTH,
MHTEPIIPETALNS C paboThI TOYHOCTH, JTAKOHUYHOCTH.




UCIIOJIb30BaHUEM TOHATHUS
cBeToBoro gy4da. OOBsICHEHHE
U MOJICIIMPOBAHUE COJIHEYHOTO
Y JJYyHHOTO 3aTMEHHIA.
HccnenoBanue 3aBUCUMOCTH
yTrila OTPa)K€HUs CBETOBOIO
Jyd4a OT yIJia naJeHHUs.
H3ydeHue cBOWCTB
U300paKeHHs B INIOCKOM
3epkaine. HaGmronenue u
00BSICHEHUE OIBITOB O
MOJIyYEHUIO N300paxKeHU B
BOTHYTOM U BBIITYKJIOM
3epkanax. Habmronenue u
00BSICHEHUE OIBITOB O
MIPEJIOMJICHUIO CBETA

Ha TpaHUIle Pa3IUYHbIX Cpell, B
TOM YHCJI€ OIIBITOB C MTOJTHBIM
BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH
yTriia IpeJIOMJIEHUs OT yIJia
MaJIeHUsl CBETOBOIO JTyya Ha
TPAHUIIE «BO3LYX—CTEKIIO».
PacnoznaBanue siBiieHUiI
OTPa)KEHUS U MPETOMIICHUS
CBETa B MOBCEIHEBHOM KU3HU.
AHanu3 1 00bsICHEHNE
SIBJICHUS OTITUYECKOTO
Mupaxa. Pemenue 3agau ¢
HCIOJIb30BaHUEM 3aKOHOB
OTPaKEHUS U MPETOMIICHUS
CBETa

JIMH3BI 1 OITHYECKUE

[Toyuenne n3o0pa>keHui ¢

Ilennocmu nayunozo noznanus:
OCO3HaHHE [IEHHOCTH (PU3UUYECKON HAYKH KaK
MOIIIHOTO MHCTPYMEHTA NIO3HAHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENLLIEH
COCTAaBJISIIOLIEH KYJIbTYpHI;
pa3BUTHE HAYYHOH JTI0003HATENILHOCTH, HHTEpECca K
HCCIIEA0BATENIbCKOMN NESITEIbHOCTU




PpUOOPHI

MTOMOIIBbIO cCOOMparome u
paccenBaroIE JIUH3.
Omnpenenenue GOKyCHOTO
PacCTOSHUS U ONITUYECKOMN
CHUJIBI COOMpAOLEH JINH3HI.
AHanu3 ycTponcTBa U
MPUHIINIA JEHCTBUS
HEKOTOPBIX ONTUYECKUX
mpuOOpoB: oToarnmapara,
MHUKPOCKOIIA, TEJIECKOIa
(MC — Guomnorus,
acTpoHOMHs). AHaNIu3
SBIIEHUYN OJIU30PYKOCTH U
JATBHO30PKOCTH, TIPUHITUTIA
nerictBust oukoB (MC —
Ouosorus)

Paznoxenue 6enoro
CBETa B CIIEKTP

HabGnroneHue no pasioxeHuo
0esoro cBera B CHEKTP.
HaOnronenue u 00bsicHEHNE
OTIBITOB T10 TIOJIYYEHUIO OEJI0TO
CBETa IIPHU CIIO’KEHUH CBETA
pa3HbIX 1BeTOB. [IpoBenenue u
00BSICHEHUE OIBITOB IO
BOCTIPHSITHIO I[BETA MTPEIMETOB
IpU UX HaOJIIOIEHUH uepes
1[BETOBBIE (PUIIBTPHI (LIBETHBIE
OUKH)

Pasznen 12. KBanToBsle siBnenus (17 1)

Hcnyckanue
Y TIOTVIOLICHHE CBETa
aTOMOM

OO6cyxeHne e ONbITOB
Pesepdopaa mo uccnenoBanuio
aTOMOB, BBIJIBUKCHUE TUIIOTE3
0 BO3MOJKHBIX pe3yabTarax
OTBITOB B 3aBUCHMOCTHU OT

MynsTuMenuiHAs
porpamma,
3JIEKTPOHHBIN
y4eOHUK,
BUPTYAJIbHBIE

Tpyooeoe éocnumanue:

MPaKTUYECKOMY U3YYCHHIO TPOPECCUl, CBI3aHHBIX
¢ pU3UKO.

Icmemuueckoe 6ocnumanue:

BOCIIPUSITHE ICTETUYECKUX Ka4eCTB (PU3NIECKON




MPEJIOJIaraeMoro CTPOeHHs
aTOMOB, (POPMYIHPOBAHKE
BBIBOJIOB U3 PE3YyJIbTaTOB
onbITOB. OOCYyX)IeHHE
MPOTUBOPEUUH TIJIAHETAPHOU
MOJEIN aTOMa U OCHOBAHUU
Juist runoressl bopa o
CTallMOHAPHBIX OpOUTaAX
anexkTpoHoB. Habmonenue
CIUTONIHBIX U JTMHEWYATHIX
CHEKTPOB U3Iy4EHUS
pPa3JIMYHBIX BEIIECTB.
OObsicHeHHE TMHEWYaThIX
CIIEKTPOB U3JIYYCHHS

CTpOGHI/IC aTOMHOI'O
Aapa

OO6cyxaeHne BO3MOXKHbIX
TUIIOTE3 O MOJEJIAX CTPOCHUS
anpa. OrnpeneneHue cocraBa
s7ep 1O 33JaHHBIM MaCCOBBIM
¥ 3apsAJJ0BBIM YHCIIAM U 1O
IIOJIOKEHUIO B IIEPUOANIECKON
cucteme snemenToB (MC —
XUMHUS). AHAIU3 U3MEHEHUS
COCTaBa AJpa U ero
MIOJIOKEHHS B TIEPUOTUIECKOM
CUCTEME IIPH O
paauoaktuBHocTH (MC —
xumus). MccnenoBanue Tpekos
0-9aCTHI] 10 TOTOBBIM
¢dororpadusm. OOHapyxeHHe
U U3MEpEeHHE PaiualliOHHOTO
¢oHa C MOMOIIIBIO JO3UMETPA,
OIIEHKAa €T0 WHTEHCUBHOCTH.
AHain3 GHOJTOTHYECKHX

nabopaTopHbBIC
paboThI

HayKu: €€ TapMOHUYHOI'O TOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.
Llennocmu nayunoz2o no3Hanua:
OCO3HaHHE [IEHHOCTU (PU3UYECKON HAYKH KaK
MOIIIHOTO MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENLLIEH
COCTAaBJISIIOLIEN KYJIbTYpHI;
pa3BUTHE HAYYHOH JTI0003HATENLHOCTH, HHTEpECa K
HCCJIEI0BATENIbCKOM IEATEIbHOCTH




U3MEHEHUH, TIPOUCXOISAIITNX
0] AeHICTBHEM
PaIMOAKTUBHBIX M3Ty4eHUN
(MC — 6uomnorus).
Hcnons3oBanne
pPaMOaKTUBHBIX U3ITy4YEeHUN B
meaunae (MC — 6uosorus)

SnepHbie peakunun

Pemenue 3anay ¢
UCIIOJIb30BAaHUEM 3aKOHOB
COXpPaHEHHsI MACCOBBIX U
3aps1I0BBIX YUCEN HA
OTIpeieNIeHue pe3yabTaToB
SJICPHBIX peaKIHii; aHaIu3
BO3MOXXHOCTH WJIH
HEBO3MOKHOCTHU SA€PHOMN
peakuuu. O1ieHKa 3Heprun
CBSI3U SI€P C UCIOJIb30BAHUEM
dopMyiibl DHIITENHHA.
OO6cyxeHne NepcreKTHB
UCTIOJIB30BaHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
OO0cyxeHre NpeuMyIlecTB U
9KOJIOTUYECKUX MPO0IIeM,
CBSI3aHHBIX C SIACPHOM
sHepretukoit (MC —

HKOJIOTHSI)
IToBTOpUTENHEHO-0000AOMKK MOTYIB (9 U)

CucremaTtu3zanus u Boinonnenue yueOHbIX MynbsTumenuitHas Tpyooeoe 6ochnumanue:
000011eHne 3aJjaHui, TpeOyIOImuX IIpOrpaMma, » [IPAKTHMUYECKOMY M3Y4EHUIO podeccui, CBSI3aHHbBIX
IIPEIMETHOTO JIEMOHCTpALUU 3JEKTPOHHBIN ¢ GU3UKOH.
COJIEP’KaHUs U OIbITA KOMIIETEHTHOCTEH, yUeOHUK, Icmemuueckoe gocnumanue:
NeSITeNIbHOCTH, XapaKTEepU3YIOIINX TECTOBBIE pa0OThl p  BOCIPHUSATHE ICTETUUECKUX KaYECTB (PU3NUECKON
pUOOPETEHHOTO PHU €CTECTBEHHOHAYYHYIO B JIEKTPOHHOM HAyKH: €€ rapMOHUYHOI'O IOCTPOEHUs], CTPOTOCTH,




M3y4eHUH BCEro Kypca
¢buznkn

rPaMOTHOCTB: 6 IPUMEHEHUS
MOJIYYCHHBIX 3HAHUM JJIs1
HAy4YHOTO 0OBACHEHUS
(U3HYECKUX SIBJICHUU B
OKpY’Karollle npupoe

¥ TIOBCEIHESBHOM JKU3HU, a
TaK)Ke BBISIBIICHUS (DU3HUECKHUX
OCHOB p#iJia COBPEMEHHBIX
TEXHOJIOTHi; 6 MPUMEHEHUS
OCBOCHHBIX
3KCHEPUMEHTAIbHBIX YMEHUU
JUTSL ICCJIEIOBAHUS
buznyeCcKuX SIBICHUHN, B TOM
YUCJIE ISl TPOBEPKHU THIIOTE3
Y BBISIBJICHUS
3aKOHOMEpPHOCTEN. Pemenue
pacy€THBIX 3a]1a4, B TOM YUCIE
MIPEANOIararonX
UCIIOJIb30BaHUE (PUZUYECKOM
MOJICJI U OCHOBaHHBIX Ha
COJIEpKaHUU PA3ITUIHBIX
pa3zienoB Kypca (pU3HNKH.
Brinonnenue u 3ammura
TPYIIIOBBIX WIIN
WHJUBU1yaJIbHBIX TIPOEKTOB,
CBSI3aHHBIX C COJEpKaHUEM
Kypca QU3NKu

o0oouke, yuu.py,
perry ora.py

TOYHOCTH, TAKOHUYHOCTH.
Llennocmu nayunozo no3Hanus’
OCO3HaHHE EHHOCTU (HU3NYECKON HAyKU KaK
MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTUM, BAXKHEHIIECH
COCTAaBJISIOLIEN KYJIbTYpHI;
pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEpPECA K
HCCIIEIOBATENBCKON IESITENBHOCTH




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Ne [Hara Tema ypoka IIpumeyanus
n/m | Tlo| ®akru
Iia| 4ecKu

Hy
Du3uka u puznyecKkue MeTO/IbI H3yYeHUsI MPUPOILI 4 4
1 Urto nzyuaer ¢puszuka?
2 Hekotopsie pusnueckre TepMUHEI.
Habuto1eHus ¥ OTBITHL.
3 ®dusunyeckue BenuurHbl. 3mepenue

bu3HYeCKUX BeNWYrH. TOUHOCTD U
MOTPEIIHOCTh U3MEPEHUM.

4 Jlaboparopnas pabota Nel
«OmnpeneneHune NeHbI ACICHUS
M3MEPUTENILHOT0 Npudopa»

IlepBoHayabLHBIE CBEACHHUS 0 CTPOCHUM BeleCcTBa S 4

S) Crpoenue BemiecTBa. MoJeKyJibl

6 JlaboparopHuas padota Ne 2 «M3mepenue
pa3sMepoB MaJbIX TEJ»

7 Bbpoynosckoe nsmxenue. Auddysus B

ra3ax, ) XUAKOCTAX U TBCPAbIX TCJIaX.
Bzanmuoe IMPUTAKCHUEC U OTTAJIKMBAHHNC
MOJICKYJIL.

8 ArperaTHble COCTOSIHMSI BELLIECTBA.
Pa3nuune B MOJIEKYJISAPHOM CTPOCHUH
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B.

9 O060061marmui ypok 1mo Teme
«[TepBoHaYaTBHBIC CBEACHHS O CTPOCHHH
BEILIECTBAY

B3aumopeiictBue Tea 22 4

10 Mexannueckoe IBHKEHHE.

11 PaBHOMEpHOE 1 HEPABHOMEPHOE
nerxkeHne. Ckopocth. EauHUAIIBI
CKOPOCTH.

12 Pacuer myTu v BpeMeHM BIKEHUS

13 I'paduku 1BUKEHUS

14 Wuepuust.

15 BiamMmoneiicTBue Tem.

16 Macca tena. EqUHUIIBI MACCEHL

17 JlaGopatopHas pabota Ne 3 "M3mepenune
MacChl Ha PbIYAKHBIX Becax'

18 [ImoTHOCTE BelecTBa.

19 JlaGopaTtopnast pabota Ne 4 "U3mepenue
o0bema Tea

20 Jlaboparopuas padota Ne 5
"Onpeznenenye MIOTHOCTH TBEPIOTO
Tena"

21 PacueTr Macchel 1 00bEeMa TeNa o ero

IIJIOTHOCTH.




22 Cuna.

23 Cuia TsKeCTH.

24 Cwita ynpyroctu. 3akoH ['yka. Bec Tena.

25 ITomyromoBast KOHTpOJIbHAS paboTa

26 Enununet cuiibl. CBsI3b MEXKIy CUITON
TSKECTH U MACCOU.

27 Junamomertp. Jlaboparopuas pabota Ne 6
"I'pagyupoBanue npy>kuHb1"

28 CrnoxeHue AByX CHJI, HAIIPABICHHBIX MO
oAHOI psiMoi. PaBHOElCTBYOIIIAs
cuIa.

29 Cwiia tpenus. Tpenue nmokos. TpeHue B
MIPUPOJIC U TEXHUKE

30 JlaboparopHuas pabota Ne 7 "BrisscHeHue
3aBHCUMOCTH CHUJIBI TPEHUS OT ILTOIIAIH
CONPUKOCHOBEHHMSI TEJ U TIPHKUMAIOIIEH
cuJibl"

31 KonTponbHas pabota no teme
"Bzaumonencrtsue tea"

JlaBjieHue TBepPAbIX TeJ, :KUAKOCTel 1 ra3oB 21 4

32 JlaBnenune. EquHULIBI 1aBIICHUS.

33 CriocoObl yBeJIMYEHUS M YMEHBLICHUS
JTABJICHHSI.

34 JlaBiieHue rasa.

35 [Tepenava naBiacHUS KUIKOCTSIMH U
razamu. 3akoH [lackains.

36 JlaBieHue B )KUIKOCTH U rase.

37 Pacuer naBieHus )KUIKOCTH HA JHO U
CTEHKH COCY/Ia.

38 Coo0maronmecs: CoCy/bl.

39 Bec Boznyxa. ATMocdepHoe TaBleHue.

40 N3mepenne armocepHOTro naBieHus.
bapomeTpsl.

41 W3mepenue naBneHus. MaHOMETpEI.

42 [TopurHeBo# XKUAKOCTHBIM HacoC.
['unpaBnuyeckas MalmHa.

43 ApxumenoBa cuia.

44 JlaGopaTtopHnas pabota Ne §
"OnpezneneHye BRITATKUBAIOLIEH CUJIBL,
JICHCTBYIOIIEH Ha ITOTPY>KEHHOE B
KUJKOCTD TEJIO

45 Pemenue 3amay Ha 3aKoH Apxumesa

46 I1naBanue Ten. Bo3ayxomnnaBanue

47 JlaGopatopHas pabota Ne 9 "BrrsicHenue
YCJIOBUM TUIABAHUSI TEJ B )KUIAKOCTH"

48 Pemenue 3agau no teme "/laBnenue
TBEPJABIX TEJ, )KUIKOCTEH U ra3on"

49 Pemenue 3agau nmo teme "/laBnenue

TBEPABIX TEJ, )KUIKOCTEH U ra3oB"




50

Pemenwne 3agau o teme "JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"

51 Kontposbnas padora Ne 2 o teme
"JlaBneHue TBEPABIX TeIl, KUAKOCTEH 1
ra3zos"

52 AHaJIN3 KOHTPOJIBHON pabOTHI

PaGora u MmomHOCTh. JHeprus 13 u

53 Mexanudeckas padbora.

o4 MoniHocTsb.

55 [TpocThie MEXaHU3MBI.

56 MowmenT cuibl. Peraaru. JlaboparopHas
pabota Ne 10 "YcrnoBust paBHOBECHSI
pblyara"

S7 biioku.

58 "30510TOC NMPaBUIIO" MEXaHUKH

59 KoadduimenT monesHoro neicTusl.

60 Jlaboparopuas padota Ne 11
"Onpenenenne KII/ npu nogseme tena
110 HAKJIOHHOM MJIOCKOCTH"

61 Oueprusi. Kunernueckas u
MOTCHIIMATbHAS] SHEPTHUSL.

62 [IpeBpalieHus SHEPTUN.

63 Pemenue 3amau mo teme "Pabora u
MOIIHOCTb. DHEprus"

64 O6o6maromuii ypok mo teme "Padora u
MOIIHOCTb. DHEprus"

65 ["omoBasi KOHTpoOJIbHAsS paboTa

Peseps 3 u O6o0mIaroIMe MOBTOPEHNE




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne [Hara Tema ypoka IIpumeyanus
n/m | Tlo| ®akru

mja| 4e€CKu
HY

TenyioBble ABJIeHUA 27 4

TermoBoe nBrxeHue. Temneparypa.

N

Buyrpennss sueprus. CriocoObl
U3MCHEHHsI BHYTPEHHEH SHEPIUHu.

TennonpoBoAHOCTS.

BxonHas kKoHTposbHas paboTa

KonBexknus

W3iyuenune

KomanyecTBO TEIIOTHI.

YV nenpHas TEII0EMKOCTE BEIISCTBA.

(o) {oo) BN Ko} &2} =N KOV

Pacuért xonudecTBa TEIIOTHI,
HEOOXO0JMMOTO IS HarpeBaHUs Tela WIIH
BBIJICTISIEMOT0 UM TIPY OXJIAKICHUH.

10

Penrenue 3aa4 Ha ypaBHEHUE TEIUIOBOTO
OastaHca

11

JlaGopaTopHas pabota Nel
«HccnenoBanue siBICHHS TEIUIOOOMEHA
NPU CMEIIUBAHUU XOJIOJHOM U TOpSYCH
BOJIBD»

12

JlaGopaTtopnas pabora No2 «3mepenue
YJICIBHOM TEIUIOEMKOCTH TBEPJIOTO TEIIA)

13

OHeprus TomMBa. Y ieibHasi TerjaoTa
CrOpaHHus

14

3aKOH COXpaHCHUs U MPEBPAIICHUS
SHEPTHUU B MCXAaHNYCCKUX U TCIIJIOBBIX
IpoIIeCcCax.

15

Pemenue 3agaa

16

Konrponsnas padora Ne 1: «TernoBsie
SBJICHUS).

17

ArperaTHbl€ COCTOSIHHSI BELLIECTBA.
IInaBneHue u OTBEpICBAHNE
KPUCTAJTIMYECKHX TEJL.

18

['paduk maBiaeHUS U OTBEPICBAHUS
KPUCTAJUIMYECKUX TEJ. Y AebHas
TEIJIOTA IUIABJICHUS.

19

Ucnapenue. HachllieHHBIN 1
HEHACBIIIICHHBIN Nap

20

[Tornomenue HEPTUU TPU UCTTAPEHUH
JKUJIKOCTHU. Bblienenue 3Hepruu npu
KOHJIeHcanuu napa. Kunenue.

21

Brnaxnocts Bo3ayxa. CriocoObl
olpezieNieHus BJIaKHOCTH BO3TyXa

22

JlaGoparopnas pabota Ne3




«OnpezxeneHHe BJIAXKHOCTH BO3yXa»

23 VY nenpHas TEmI0Ta NapooOpa3zoBaHUsI.

24 PaboTa rasza u mapa nmpu pacuiupeHuu.
JlBurarens BHYTPEHHETO CrOpaHUSI.
ITapoBas TypOuHa.

25 KIIJI terymoBoro aBuraressi.

26 Pemenue 3anay

27 Kontpoinbnas padora Ne 2. «M3meHeHne
arperaTHbhIX COCTOSTHUH BEIIECTBAY.

JJleKTpUYeCKHe U MATHUTHBIE AABJIeHus 38 4

28 Onektpusanus Ten. [[Ba pona 3apsios.
DJIEKTPOCKOI

29 DJIEKTPUUYECKOE TTOJIE.

30 JlenuMocCThb 3JeKTPUUECKOTO 3apsiia.
CtpoeHue aToMOB

31 [ToryronoBast KOHTposbHAS paboTa

33 OOBsCHEHHE DIICKTPUUYECKUX SIBICHUI.

34 Crartndeckoe 3JIeKTPUIECTBO, €ro YUET U
MCIOJIb30BaHUE B OBITY U TEXHUKE.

35 DnexTpudeckuid TOK. MIcTouHuKH
AIEKTPUUYECKOTO TOKA.

36 DJeKTpruvecKas 1eTb.

37 DJIEKTPUUYECKUI TOK B METaJLIaX.

38 JleficTBHS SIIEKTPUUYECKOTO TOKA.
Hanpasnenue Toxa.

38 Cwiia Toka. i3mepenue cuiibl TOKa.

40 JlaGopartopnas pabora Ne 4. «Coopka
ANEKTPUYECKON LIeTIH U U3MEPEHUE CHIIbI
TOKAa B €€ Pa3JIMYHbBIX y4aCTKAX)»

41 DneKkTpuueckoe HamnpsbkeHue. Mzmepenue
HATPSDKECHUS

42 JlaGopaTtopHnas pabota Ne 5. «3mepenue
HANPSDKEHUS Ha PA3TUYHBIX YUacTKax
AIEKTPUYECKON LETH.

43 DIIEKTPUUYECKOE CONIPOTUBIICHUE
IPOBOTHHUKOB. 3akoH OMa /1S ydacTka
IETH.

44 Pacuér conpoTuBneHus MpoOBOIHHKA.
Y aenbHOE COMPOTUBIICHHE

45 Pemenue 3amau

46 Peocrartsl. JIaGoparopnas padota Ne 6.
«3MepeHne conpoTUBIICHUS
MPOBOHKKA. V3ydeHHe MpUHITHITA
JENCTBUS peocTaTay

47 ITocenoBaTenbpHOE cCOeUHEHNE
MIPOBOJHHKOB TMapaljieIbHOE
COCJIMHEHUE POBOJTHUKOB

48 JlaboparopHnas pabota Ne 7 «M3mepenue

COIIPOTUBJICHUA ITPOBOAHUKA ITPH

MOMOIIH aMIICPMETPA U BOJILTMETPA.




49

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
TOKa.

50 JlaGopaTtopHnas pabota Ne 8. «3mepenue
MOIIHOCTH U PaOOTHI TOKA B
JIEKTPUUYECKOI JTaMIe).

o1 HarpeBanue npoBoiHUKOB
AIEKTPUUYECKUM TOKOM. 3aKkoH JIKoyrs-
Jlenna

52 Konnencarop. D1eKTpoéMKOCTh
KOHJIEHCATopa.

53 Jlammia ocBenieHusl. DNEKTPUUECKUE
HarpesatenbHble mpudopsl. KopoTkoe
3aMbIKaHHE.

54 KonTtposbnas padota No2 «3akoHbI
MIOCTOSTHHOTO TOKa)

55 [ToctosiHHbIE MarHUTHI. MarHuTHOE TOJIE.

56 MarHuTHOE 10JIe IPSIMOTO TOKA.
MarHuTtHble TUHHUH.

57 MarHuTtHoe 1oJie KaTyIKl ¢ TOKOM.
DJIEKTPOMArHUTHI.

58 Jlaboparopnas pabora Ne9 «CoOopkal
DJIGKTPOMArHUTa ¥  HCHBITAaHUE  €r0
NEHUCTBUS»

59 JleficTBMe MarHMuTHOTO MOJISI Ha
MIPOBOJAHUK C TOKOM. DIIEKTPUUYECKUI
nBUraresb. MarHuTHOE II0JIE 3EMITH.

60 JlaboparopHnas padota Ne 10 «M3yuenue
AIIEKTPUUYECKOTO JABUTATENS IIOCTOSTHHOTO
TOKa(Ha MOJICIIN )»

61 ["'omoBast KOHTpOJIbHASI paboTa

62 Omnpitel Dapanes. SApnenue
AIIEKTPOMArHUTHOM WHIYKITHH

63 [Tpaswio Jlenma. DiekTporeHeparop.

64 Crioco0bI MoTyueHust 3J1eKTPUIECKOit
DHEPTHUH.

65 DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
WUCTOYHUKAX SHEPTUU

66-68 PesepBHOE Bpemst

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC




No Hara Tema ypoka [Tpumevanus
n/n | Ilo| ®aktu
mia| 4ecKu
HYy
Mexannueckue siBjienus 40 4

1 MarepuanbHast Touka. Cucrema oryera.

2 Ilepememenue. Onpenenenue
KOOPJIMHATHI ABUKYIIEroCs Tea.

3 CxopocTb. PaBHOMEpHOE TPSAMOJIMHEIHOE]
nBikeHue. CpenHsist CKOpOCTh

4 Bxognast koHTpoJbHas paboTa

5 Pemenue 3amau o teme «I'padudeckoe
MIPEJICTABICHUE JBUKCHUS.

6 PaBHOYCKOpEeHHOE ABHKEHUE.
Yckopenue.

7 CkopocThb MPSMOIUHEHHOTO
PaBHOYCKOpEHHOTO ABIKeHUs. [ padux
CKOPOCTH.

8 [lepemernienue npu paBHOYCKOPEHHOM
JIBUKCHHH.

9 Jlaboparopnas pabora 1 «ccineqoBanne
PaBHOYCKOPEHHOTO JIBIKEHUS 0e3
Ha4aJIbHOW CKOPOCTH

10 Pemenue 3agau o teme
«PaBHOYCKOpEHHOE JIBUYKEHUEY.

11 OTHOCHUTEIBLHOCTD JIBHYKCHUS.

12 HHeprmaabHbIe CHCTEMBI OTUETA.
IlepBbiit 3akoH HproToHa.

13 Pemenue 3agau o teme «llepBriit 3akoH
Hsrotona»

14 Bropoii 3akon HeroToHa.

15 Pemenue 3anau no reme «Bropoii 3akoH
Hsrotonay.

16 Tperuit 3akoH HproToHa.

17 Pemenne 3amau Ha 3akonbl HeroTOHA.

18 KonTponbnas pabota Nel o teme
«IIpssMOnIMHEHOE pAaBHOYCKOPEHHOE
nBrxkeHne. 3akoHbl HpioToHa.

19 CBo0OOIHOE TTaJICHHE.

20 YckopeHne cBOOOIHOTO TIaICHHUS.
HesecomMocTs.

21 JlaGopaTtopHnas padota Ne 2 «M3mepenue
YCKOpEHUs: CBOOOHOTO MaICHUSD)

22 3akoH BcemupHOro TAroTeHusl.

23 YckopeHrne cBOOOIHOTO TaJCHHS Ha
3emie U IpyruX HEOECHBIX TeNax.

24 Pemenue 3amau Ha 3akoH BecemupHoro
TATOTEHUS

25 Cuna ynpyroctu. 3akoH ['yka

26 Cuna TpeHus

27 JlaGoparopHas pabota Ne3




«Omnpenenenne koduIeHTa TpeHMst
CKOJIB)KEHUSDY

28 [IpssMonMHEIHOE U KPUBOJIUHEHHOE
JIBUKCHHE.

29 JIB>KeHue Tesa Mo OKPY>KHOCTH C
MOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.

30 ITomyromoBast KOHTpOJIbHAS paboTa

31 HckyccTBeHHBIC CITYTHUKH 3E€MITH.

33 WNmnynbe Tena. 3aKkoH COXpaHEHHS
UMITYJIbCA TeJIa.

34 PeaktuBHOE nBMX)EHUE. PakeThl

35 Pabora crisl. MoIHOCTE

36 [ToreHnmanbHas 1 KHHETUYECKAast YHEPTUs

37 3aKOH COXpaHEHUs SHEPTUH.

38 Penrenue 3a1a4 Ha 3aKOH COXPaHEHHUSI
DHEPTHUU.

38 Penrenue 3a1a4 Ha 3aKOHBI COXPAHEHUS

40 KoHnTtponbhas padora Ne2 o teme
«3aKOHBI COXPaHEHUS.

MexaHn4ecKue KojeOaHusi M BOJHBI 15 4

41 Konebarensnoe nemxenue. CBOOOAHbIE
Kosie0aHusl.

42 Benuuunel, Xxapakrepusyromue
K0JIeOaTeIbHOE JIBU)KCHUE.

43 JlaGopaTopnas padora Ne 4
«MccnenoBanue 3aBUCUMOCTH IEPUOAA U
Y4acTOTHI CBOOOIHBIX KOJIeOaHMI
HUTSIHOTO MasiTHUKA OT €r0 JUTUHBD)

44 I"apMoHnueckue KojieOaHus.

45 [TomyromoBast KOHTpoOJIbHAS paboTa

46 Pe3onanc. 3aryxaromniie KojieOaHus.
BrinyxaeHHble KoeOaHusl.

47 Pemenue 3amau Ha kosedareabHOE
JIBUKCHHE

48 Pacnipoctpanenue konebaHuil B cpefe.
BouHbL.

49 Jlnuna BosHbl. CKOPOCTH
pactipocTpaHeHHs BOJH.

50 Pemenue 3amau.

o1 VcTounuky 3ByKa. 3ByKOBBIE KOJIEOaHMSI.

52 BeicoTa, TeMOp M TPOMKOCTb 3BYKA.

53 Pacnipoctpanenue 3Byka. 3ByKOBBIE
BOJIHEI.

54 OTtpakeHue 3ByKa. 3BYKOBOI pe30HaHC.

55 KonTponbnas pabota Ne3 o teme
«MexaHn4deckne KojaeOaHus U BOJIHBD)

DJIEKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI 6 4
56 MaruutHoe none. HanpaBnenue Toka u

HaIpaBJICHUEC JIMHHAM €r0 MarHUTHOTO
I10JI4.




57

OGHapykeHne MarHUTHOTO TIOJIS 110 €r0
JICVICTBUIO HA BJICKTPUUECKUHN TOK.
IIpaBuiio 1€BOM PyKH.

58 MaruutHas UHAYKIUs. MarHuTHBIN
MOTOK.
59 DJIEKTpOMarHuTHbIC BOJIHBI. CBOMCTBA
DJIGKTPOMATHUTHBIX BOJH
60 [Ixana 3eKTpOMarHUTHBIX BOJIH.
Hcrnionb30BaHKE 2JIEKTPOMArHUTHBIX
BOJIH JJI1 COTOBOM CBSI3U.
61 DNeKTpOMarHuTHas IPUPO/Ia CBETA.
CxopocTtb cBeTa. BonHoBbie cBOCTBA
CBeTa
CaeToBble siBJIeHUs 15 4
62 Wcrounnku cBeta. JlyueBas MOeIb
ceera. [IpsamonnneiiHoe
pacrnpocTpaHEHHUE CBETA.
63 Otpaxenue ceta. [lnockoe 3epkano.
3aKOH OTpaKEHUS CBETA.
64 [Ipenomnenue cBera. 3aK0H
MIPEIIOMIICHUS CBETA
65 [TostHOE BHYTpEHHEE OTPAKCHHE CBETA.
66 Hcnonp30BaHne BHYTPEHHETO OTPAsKEHUS
B ONITHYECKUX CBETOBOJIAX
67 Pewmenue 3amau
68 Jlunza, xox aydelt B muH3e. OnTudeckas
CUCTEMA.
69 JlaboparopHnas pabota «[lomyuenue
M300paKeHHI ¢ MOMOIIBIO coOOMparotei
JIMH3BD)
70 JlaGopaTtopHas pabota «Ornpeaenenue
(OKYCHOTO pacCTOSIHHS U ONTHYECKOI
CHJIBI COOMparoel JINH3bI)
71 OnTuueckue mpuOopsl: poroanmnapar,
MHUKPOCKOIT U TEJIECKOTI.
72 ['na3 xak ontuyeckas cucrema.
biM30pyKOCTh M JaTbHO30PKOCTh
73 Pemenne 3amau
74 Pasnosxenue 6emoro cBera B CIEKTP.
OmneiTel HetoTOHA
75 Crno’xeHre CIeKTPATbHBIX I[BETOB.
76 Hucnepcus cBera
KBanToBble siBjieHusi 17 4
77 OmnsiThl Peszepdopaa u mianerapHas
MOJIENTb aTOMa
78 Mogens atroma bopa. Mcnyckanue u
TIOTJIONICHIE CBETa aTOMOM
79 KBaHTbI
80 Jluneityateie ciekTpsel. JlabopaTtopHas

pabota «Habmo1eHne CIIonHbIX U




JIMHENYaThIX CIICKTPOB HU3JIYUCHU A

81 PagnoaktuBHOCTh. Anbda-, 6eTa- u
ramMMa-u3JIy9eHHsI.

82 Crpoenue atomHoro siapa. Hykionnas
MOJIENIb aTOMHOTO sijipa. M3oTomnsl

83 PagroakTuBHBIE IPEBpAIICHUS.

84 Ilepuon nonypacnana.

85 Penrenue 3amau Ha neproy morypacrazia

86 JlelicTBUA paliOaKTUBHBIX W3JIYYEHUM Ha
YKUBBIC OPTaHU3MBI

87 SnepHble peakiuu. 3aKOHBI COXPAHECHUS
3apsI0BOTO U MaCCOBOTO YHCEI

88 DHeprust cBI3M aTOMHBIX siiep. CBA3b
MacChl ¥ SHEPTHH.

89 JlaboparopHas pabota «lccienopanue

TPEKOB: U3MEPEHHE YHEPIHU YACTUIIBI TI0
TOPMO3HOMY IyTH (110 hoTorpadusim)»

90 Peakiuu cuHTEe3a U JCICHUS SACP.

91 Wcrounnku sneprun ConHua u 3BE371.

92 SnepHast sHEpreTHKa

IHoBTOpUTEIHbHO-00001IaI0 NI MOYJIb 9 U

93 [ToBTOpEHME 3aKOHOB JIBUKECHUS

94 [ToBTOpEHME 3aKOHOB B3aMMOICHCTBHS
TeN

95 3aKOHBI COXPAHEHMS

96 MexaHndecKkue KojieOaHusI U BOJTHBI

97 DNIEKTPOMArHUTHBIC BOJTHBI

98 I"o10Bast KOHTpoOJIbHAS paboTa

99 CBETOBEBIC SIBIICHUS

100 KBaHTOBBIC SIBICHHS

101 CBsI3b (U3MKH U COBPEMEHHBIX

TEXHOJIOTHI B 00JIaCTH Mepeaavn
nH(pOpMaIliK, SJHEPTEeTUKE, TPAHCIIOPTE
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