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nabopaTopHLIX padoT M ONBITOB € YYETOM HHIMBUIYAJbHBIX OcOOeHHOCTe#H
00ydarolMXCs, CIMCKa JKCNEPUMEHTANBHLIX 3allaHui, NpelularaeMblx B pamkax
OCHOBHOTO I'OCYJapCTBEHHOr0 3K3aMeHa 1o Quznke.

COJEPXKAHHUE OBYYEHHSA
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Paspen 1. @usuka u e€ poab B MO3HAHHH OKPYHKAIOLIEro MHpA.

®uzuka — Hayka o mnpupoae. fBneHus npuponbl. PH3MYECKHE ABIECHHA:
MeXaHH4eCKHe, TeIUIOBbIE, JNEKTPUYECKHe, MArHUTHEIE, CBETOBEIE, 3BYKOBbIE.

duzpdeckue BelHuMHbI. M3mepenue dusmueckux BenuuuH. Dusuueckne
nproopsl. TlorpemHocTs H3MepeHuii. MexayHapoaHas CHCTEMa eqUHMII.

Kax ¢u3zuka ¥ gOpyrde ecTeCTBEHHbIE HAYKH HM3Y4YalOT TIPHpOMdY.
EcrecTBeHHO-HAay4YHBIH METON NO3HaHuA: HabmiofeHHe, NMOCTaHOBKA HAayYHOrO
BOMNpOCA, BLIABHIKEHHE THIIOTE3, IKCNEPHMEHT IO TIPOBEPKE THIIOTE3, 00bACHEHNE
Habnogaemoro sBneHus. OnucaHne QUIMYECKHX SBNEHHHA C MOMOLLLIO MOZENEeN.

Hemoncmpayuu.

1. MexaHHYeckHe, TEIUIOBBIE, 3NEKTPHYECKHE, MArHHTHBIE, CBETOBbIE

ABJIEHUA.

2. Duznueckue NMpUOOpPH ¥ MpOUEAypa NMPAMBIX H3MEPEHHUH aHAMOTOBLIM M

uuppoBEIM MpHOOPOM.
Jlabopamopusle pabomui u onslmel.
1. Onpenenenne LEHb] AENEHH WKAIbL H3MEPHTENLHOIO Npubopa.
2. VzaMepeHHe paccTOAHHIA.
3. M3mepenue 06béma KHIKOCTH U TBEPHOrO TeNa.
4. OnpegenexHue pasmMepoB MalblX Tell.
5. M3Mepenue TemmepaTypbl NpH TNOMOIIM HAKOCTHOTO TEpMOMETpa M
IaT4YHKa TeMIEepPaTypHl.

6. IIpoBeneHHe MCCIEOOBAHMA MO NPOBEPKE TIMIOTE3bl: JANBHOCTL NMONETA
WIapHKa, MYIEHHOr0 rOPH30OHTaNbHO, TeM Gonblue, 4eM Gonblue BbICOTA
IycKa.

Paznen 2. [TepeoHayanbHble CBEIEHHA 0 CTPOSHHH BeleCTBA.

CrtpoeHue BellleCTBA: aTOMbl M MOJNEKYNH, HX pa3Mepbl. OMBITHL,
JOKa3bIBAIOIIME AUCKPETHOE CTPOCHHE BELIECTBA.

Jeixenue vacTHl BemecTBa. CBA3b CKOPOCTH JABMXKEHMS 4YacTHL[ C
Temieparypoil. BpoyHoBckoe aBmxenue, nubdysus. BsauMopeiicTBue wacTHn
BEILEeCTBa: NPUTAXKEHUE U OTTANKUBAHHE.

ArperarHble COCTOSIHHA BeILECTBa: CTPOEHHE ra3oB, JKMAKOCTEH M TBEPIBIX
(kpucTannuyeckux) Ten. B3auMoCBA3b MEXIy CBOHCTBAMM BELIECTB B PazHBIX
arperaTHbIX COCTOSHMAX H MX aTOMHO-MONEKYNsAPHBIM cTpoeHHeM. OcobeHHOCTH
arperaTHbIX COCTOSHHI BOMBI.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOIO ABHAKEHHS.



*Adorg M ereniad EuoogoHsed ewngedu oWHoHoWHd]] ‘eieniad EHosgOHERd
oruged[] "9100MOOUL BEHHOINEH “NOLQ ‘Jehidd :IWEHMHEXOW 219190d[]
*9100HITONA "BLOgRd KBNOOhHHEXIJN
‘BHIdOHE *9LIOHINOW H BLOQE] 'S IOXEB]
"HLOOHW3IToH0sAdI 99 auHaIRTaduo
U mwiror ounHesoduAdionor HruH  ediowosde ouHesoduAdioHOY S
*HLOONTHK HLOOHLOLII LO H BIAL H1dBh ILOONTHM
8 MOHHP¥AdION ©BWQIQ0 10 ‘HIOONIMX € OLSL BH HOMOIAdLOMaT
‘9UHO  HOYIORMIDILELIAE  dL0OWMoMaeE ouMmoiAdudioHoWwer ‘HiMdUQ v
) "BIRL I900BN 10 ‘UIOONITHX g
0121 BH HOTIOIAGLOUAY “I9ITHD HRIMOIREIDILBLIdd HLoOWHongaeeaH exdogod]] ¢
*ILIONIMK g 90HHWAdI0U
‘OMal  BH  MOMOIAS1OMAT  ‘MUMO  HoIMoedidilelida  oMHAIRTaduU() 2
‘BILOL M1OBh ILOOMITHX
4 HOHHWAJIOU BW39.Q0 10 904 9 BIAL B8 MLOOWHOHIRE JUHRIOTILD0L] T
190 n 1mwogod a1andowndogvyr
"MLOOMIH H BIIAL HOLOOHLOLT BMHIIMOHLOOD 10
HLIOOWHOHERE g L'al QMHOXAION UM 9MHBHRLTI (0L KHHEERUT QUEOLDL '8
"HLOOMITM HOHHOHOALIIE A998 I9I(HO HAMMOIRGIMIBLIdE OdLOHIgR]
*HLOONIMYX MLOOHLOLTL H BIFAL
HIOBh MOHHYXAdION BWY4Q0 1O IMUHO HANMOEEINIELINE ILIONHOHERE
"BHHaUgReY 0JOHAS(hOOWLIR BHELOMST SHUHALrgKOd] |
-20adu umoskHraedy |
"[ATAD00 EOIUIIOIBITIQ00))
"WOERI H OI9LO0MIHY KHHAL'ERY Bherada] |
‘19dAredounal Lo BERI BHHOUERT ILOOWHOHERE
nnnpdwonowayy
"9MHBERILIOXATEOY “Iral SUHRERL] [ “eUoWHXdy HONES "BUHD (doramuxde)
KRITORE M IBLIIE "OUal XHH 8 S0HH¥AION BH BERI M HLOONIHX SHELOU]!
‘suHalraell oloHdapoomie suHadowen BT 19dogud] |
‘gdow wongodA weH 19000198 10 KMHALUERY OJOHA2(I0NLE 9LOOWHIHERE ‘BHHALERY
olJoHdaoonre auHadawel] ‘HUranHddo] LI "HUWOE HMMhOIOQO HOHMATEOd
EWHRE0ELOAMAD 1MHURKA]| -ouHouder doHda(oonwle M HUWaE edodoonly
IINEHHBXOW 9M09kUIrgedId | "19TA000 KOSHIMOIRMQo0)) “axoreden
HIOohHLELOOdDH | “1MHHOALS 1O HLOOMIMM KHHOUERY 9ILOOWHOUERE ‘ITHHMINIEW
OHMMOOhHLEWHIIH] | "BLUBMIB[] HOMBE "HWRERd H HIWELOOMITHX “HWBL2L Ss___n_ddmmb
guHorger eheradop] 'mdAredoumor ‘BWd9Q0 10 BERJ EHHOUERT 9LOOWHOMERE
“RER] QMHOLFR]] "EMHOUHEY KMHORHLUDEA H BHHOIMIHIWA 19000017 "OHHALdR]f

~

LI B B T BT

*H0£EI H HALIONIIK ‘IdL X19rdag.L JHHIIrgRY] "f IroTEe g
-yaroonxdegon Koxumoieoenuduos edoniedex u eral eood
10 BHHOWILOMO BHHAAL 19U 4100WHOHERE SHIMOAdHALOHOWAY ‘LU 'S
“19UHO HOHHXOUMAU 10 19HH¥AdT
(murrendodor) sunoxeloed gioowmonges oumoiAdudioHowsl ‘MiEuQ v
“eIralL oJordaal MLOOHLOLL dHHALRadup ¢
"HLOOMIOLII HOHHOIDBH
ou exudem uuH exoAdg EMHMKIUOMO HIoodoMO HMeHTeds euHowemwadu( T
*(99LBI MBL H KIHQOWOLEE 0I0MI9hHALNOIE HIRTOW
‘ULOOMTIY € exHdem) sHHO¥MET oloHdowoHged Hioododo euHoUOWadu( T
. 19ui1auo n 19uogvd a1andowndoonyr
‘owedir HOHTO ol X19HHaLgedIIBH “IrHD SHHIXKOL) -9
“IfoL OIHILOMOTOWHRED O 90BW o9MHaHged) S
‘U9l MHALOHTOWHeed Hdl M100doMO KHHOHOWEH SUHATOILQRH v
‘MATIdoHY KHHOL'EE SHHATOINQR] €
"EHHMKHUET OJOHHoHHIOWEd uroodoyo anHadawel] T
“BIFAL KHHMHEL OJOMOOhHHEXOW QHHATOINQRE] T
‘nnhodwonowa)y
"oMHMHXOL U srodudu g auHad ] "KoMOU oHHAAL M KMHOXIIOND dHHAd ]
"BMHOdL BIM)) "KHO KEMOIAGIOMOTOHEed "HOWEdI HOHIO ol XI9HHoLgedueH ‘KO
QUHOXOLY) “LLOOWOIEIH “BLAL 03¢ "XBloHeUH XHIAdY BH HLO9XKEL BUH]) "HLODKEL
BUMO U EHHALOJKL 9MHAUEY BdLOWOWBHHY OI9MIOWOL O 1MIMO 9MHadamel] “edA |
HOMee M HLo0JAdUA BUH)) "UIL BHloMoTOWHesd eMHLoudoLiedex xex eun))
‘BELOSIMIOE BNQLQ0
OMHMHHULD & LANOIOW WOHLOJhHIOM O HMIOOHIONU 9€Kd]) "BELOOMOE ILOOHLOL]]
‘BUolL H1o0HLdoHM ®doW NeM BOOBJ ‘AL EHMHOXMED HMLO0dOMD EMHIHIWEM
eHHRHAL ¥BM IOL QMELOMAITOWHREF "MHNAOHM HOMES "HMNdOHM QHMHIUEYK
"BEMHI¥HEY HHOWadg
W U1AU 1ghoed “HHHMWMET woHdowoHsedoH udu dioodoxo keHwad)) -darocodox)
‘ouHKHET ooHdowoHdgedoH M 20HAOWOHERJ ‘OHHINMET S0MOIORHHEXIN
‘AL IHALIYITOWHEES H JMHIMME]] ¢ IATERJ
*BUHOKELMAL OJOHAELANOION LMD KHELOMAY OIMHXAdRHQO O MLEL() '€
"goge] KMHadMmOoed 0JOHOLISL OIMHITOILQRH Ol LI T
‘(uudediorod
WOHMHBEOEIOUOH ) dorkd worolow ewole edLoWedMI BMHOMQ T
Muquo n nuiognd a1endowndogo]r
“BELODIMI2E TTHLIOBR WOHHBREMNIBLLO
MM WOMHMELHAU — BOXMITIOIKHOKLQO — ‘MMHIUEE  OMHAOUOINQRH '€
‘MUEAPDHT SHUHATOILQRY ¢




«3onoroe mnpasuno» MexaHukd. KIIJI npocteix MexanusmoB. Ilpoctbie
MEXaHH3Mbl B OBLITY U TEXHHKE.

Mexanuueckas 3Heprusa. KuHeruueckas M NOTEHUManbHas 3HEPTHA.
INpeBpalueHie ONHOTO BHOA MEXaHMYECKOH DHEPTHH B ApYroi. 3aKOH COXpaHEeHHs
JHEPrHH B MEXAHMKE.

HAemoncmpayuu.

1. TlpumMeprl MPOCTEIX MEXaHH3MOR.

Jlabopamopmsie pabomui u onvimel.

1. Onpenenenue paGoThl CUIbI TPEHHS NPU PaBHOMEPHOM [BMXEHHH Telia

O FOPHU30HTANIbHOH NOBEPXHOCTH.

2. HccnepoBanue ycnoBui paBHOBeCHs phlYara.

3. Mzmepenue KI1J1 HaKIIOHHO# NNOCKOCTH.

4. VzydyeHue 3aKOHa COXpaHEHHA MEXaHWYECKOH SHEpPTHH.

8 KJIACC

Paszgen 6. TensioBbie ABIeHHS.

OcCHOBHBIE TIONOXKEHHS MONEKYNAPHO--KHHETHUECKOH TEOpPHH CTpOeHHA
BellecTBa. Macca M pasmepbl atoMOB M Monekyl. OnelThl, NOATBEPKAAOIIHE
OCHOBHBIE MOJIO’KEHHS MOJIEKYN A PHO-KHHETUYECKOH TEOPHH.

Mopnend TBEpAOro, KHMAKOrO M ra3o00pa3HOr0 COCTOSHHWHA BellecTBa.
Kpucramnuyeckue v amopduele tena. OobacHeHue CBOHCTB ra3os, AKHIKOCTER U
TBEPABIX TEN Ha OCHOBE IOJIOKEHHH MONEKYNSIPHO--KUHETHYECKOH TEOpHH.
CMaynBaHHe M KanWIApHEIE ABNeHHA. Tennoroe paciiMpeHHe H CKaTHe.

Temnepatypa. CpA3bp TeMnepaTyphel €O CKOPOCTBIO TEIUIOBOTO IBHMKEHHA
yactull. BHyrpenHss sHeprus. CnocoObl HW3MeHeHMs BHYTpeHHell 3Hepruu:
Telionepenaya M COBEpLIEHHE padoTs. Bunet Terionepeaayu:
TEIUIONPOBOIHOCTE, KOHBEKLMS, H3TYYSHHE.

KonuuectBo TennoTel. YaeneHas TenI0EMKOCTE BEUIECTBA. TenmnooOMeH M
TEIUIOBOE paBHOBecHe. YpaBHeHHe TennoBoro ©Oananca. IlnaBnenwe u
OTBEpHEBAHHE KPUCTAUTMYECKMX BCLIECTB. YIENbHAS TEIUIOTA ILUIABJICHMS.
[TapoobpazoBanne M koHpeHcauus. Mcnapenue. Kunenwe. YnenbHas Temnora
napooOpa3oBaHus. 3aBHCHMOCTb TEMIEpPAaTypbl KHIEHHs OT arMocepHoro
JABJIEHHS.

BrnaxHocTs BOZMyXa.

OHeprus TOIHMBa. Y JenbHas TeIioTa CropaHus.

IMpunumner paborsl Temnoswix asurareneidl KITJ Tennoeoro asurarens.
Tennossie IBUraTen U 3allliTa OKpY:KalolleH cpeasl.

3aKOH COXpaHEHHWs M MPEeBPaLICHHA SHEPIMH B TEMJIOBLIX MPOLEccaX.

Hdemoncmpayuu.

1. Habmonenue GpoyHOBCKOrO ABHMKEHHSA.

2. Habmopenue anddysuu.

3. HabnroneHue sBNeHUH CMayuBaHUS W KaNMIUIAPHBIX SIBIEHHH.

4. HabmrogeHue TEerIoBOro pacliMpeHus Te.

5. M3aMeHeHHE NaBNEHMA rasa NpH M3MEHEHHMHM o0bEMAa W HarpeBaHWH WIH
OXJIaKIEHHH.

6. IlpaBuna H3MepeHUs TEMNEPATyphbl.

7. Buasl Tennonepenayy.

8. OxyaskaeHHe NPU COBEPIIEHHH paboTHI.

9. Harpepanue npH coBepiueHHH paboThl BHEIIHHMH CHIIAMH.

10. CpaBHeHHe TEMNOEMKOCTEH pa3iHuHbIX BEIIECTR.

11. HabnmoneHye kuneHus.

12. HabnroieHHe NOCTOSHCTBA TEMIIEPATYPbl NMPH MaBJIEHUH.

13. Moenu TennoBsIX OABUraTenci.

JladopamopHbie pabonivl U ORbINIbL.

1. OnbiTel N0 0OHAPYXKEHHUIO AEACTBUS CHIl MOJIEKYJIAPHOTO NPHTAKEHHUA.

2. OnbIThl NO BRIPAUIMBAHHIO KPUCTAIIIOB MIOBAPEHHOM COMM WIM caxapa.

3. OmnpiTel MO HAOMIOAEHMIO TEMUIOBOTO PACIIMpeHHs Ta3oB, >KUIKOCTEH M

TBEPOBIX TEI.

Onpenenexne JaBieHHs BO3OyXa B DalnoHe WINPHLA.

5. OneIThl, JEMOHCTPMPYIOIIME 3aBHCHMOCTH JaBlEHMA BO3jyXa OT €ro

00BbEMa M HarpeBaHUA WM OXJIAMKACHH.

6. TlpoBepka rumoTe3bl NTMHEHHOH 3aBUCHMOCTH IJIMHBI CTONOHKA HKHAKOCTH

B TEPMOMETPHYECKOH TPyOKe OT TEMNEpATypHI.
7. Habnronenue W3MEHEHHs BHYTpEHHeH 3HEpTHMM Tela B pe3yiabTarTe
Teryionepenayt ¥ paboThl BHEIIHHX CHIL.

8. Mccnenopanne sBIEHHS TeNnOOOMEHAa NPH CMELIMBAHMH XOJONHOH H

ropsi4eil BOJBI.

9. OnpeneneHude  KONMYECTBA  TEIUIOTHlL, IMOJNYYEHHOrO BOLOH TIpH

TEMIOOOMEHE C HarpeThiM METaNIMIECKHM LHIHHIPOM.

10. Onpenenenye yaenbHOH TENNOEMKOCTH BELLECTBA.

11. MccnenoBanue nmpolecca McnapeHus.

12. Onpenenesie OTHOCHTENBHOH BIAKHOCTH BO3IYXa.

13. Onpenenenyte yaenbHOH TEMIOThI MIABJIEHHA J1bIa.

Pazaen 7. DJleKTpHYECKNE H MATHUTHbIC ABJICHHS.

Onexrpusaums Ten. Jlpa poja anekrpuueckMx 3apanos. BiaumoneiicTeue
3apsoKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTb  CHITBI  B3aHMOAEHCTBHA
3apsUKEHHBIX TeN OT BEJIMYHMHbI 3apsJ0B H PACCTOSHUA MEKIY TEaMH).

Onekrtpuyeckoe none. HanpsxEéHHOCTe 3nekTpuueckoro mons. Ilpunumn
CYMEPTIO3HULIHH DNEKTPHYECKHX Moell (Ha KaUueCTBEHHOM YPOBHE).

by
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17. ONBITBI,  JEMOHCTPHPYIOLUME  3aBHCHMMOCTb  CHJIbl  B3aUMONEHCTBHA
KaTylIKH C TOKOM M MarHura OT CHMJIbl TOKa M HarnpaelieHHs TOKa B
KaTyllKe.

18. Mzyyenue nefcTBUA MArHWTHOIO [OJIsl HA IPOBOJHUK C TOKOM.

19. KoncTpyrpoBanHe H H3ydeHHe paboThl 311€KTPOBHIaTeNs.

20. M3mepenue KI1J] anekrpoaBuraTe/bHOM yCTaHOBKH.

21. ONBITHI MO  MCCNENOBAHUK SIBIEHMS 3JICKTPOMAarHMTHOM WHAYKLMM:
WCCNIEIOBAHME M3MEHEHMH 3Ha4yeHMs M HanpapleHMs HMHIYKIHOHHOIo
TOKa.

9 KJIACC

Pazpen 8. Mexanudeckye siBJIeHHS.

Mexannueckoe nBuxkeHHe. MarepuaneHas Touka. CucreMa oOTcyéTa.
OTHOCHTENLHOCTE MEXAHHYECKOrO JBHXKEHWS. PaBHOMEpHOE NpAMONHHEHHOE
Asuwkenne. HepaBHomepHoe npamonuHeliHoe apuxeHue. CpeaHsas ¥ MrHOBEHHas
CKOPOCTE TeNa MpH HEPaBHOMEPHOM IBHKEHHH.

VYckopenue. PaBHOYCKOpeHHOE NpsAMONMHeiHoe aewixkenue. CsobomHoe
nanenue. Oneite! lanunes.

PaBHoMepHOe aBHxeHHE MO okpyxHocTH. Ilepuon M uactoTa obpalueHHs.
JIuneiinas u yrnoeas ckopocTH. LIeHTPOCTPEMHUTENBHOE YCKOPEHHE.

Ilepeuiit 3axon HetoTona. Bropoii 3akon HetoTona. Tperuit 3akon HeroToHa.
IIpHHLMN CYNEepno3UIHM CHIL.

Cuna ynpyrocty. 3akod I'yka. Cuiia TpeHUs: CHIIa TPEHHs CKOJLKEHHUS, CHITa
TPEHHA NOKOs, APYTHe BHABI TPEHHSA.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTeHHMs. YckopeHWe cBOGOIHOro
nagenus. Jsuwxenue nnaner Bokpyr Connua. Ilepeas kocmudeckas CKOPOCTb.
HepecomocTb ¥ neperpy3ku.

PasHoBecne marepuansHOi TOUKH. AGcontoTHO TBEPAOE Teno. PaBHoBecHe
TBEPAOTO TeNa ¢ 3aKpennéHHO ockio BpaleHus. MomeHT cunsbl. LleHTp TsokecTH.

" Wmnynsc Tena. Usmenenne umnynsca. MMmynbc cHiibl. 3aKOH COXpaHeHMs
uMnynsca. PeakTHBHOE NBHKEHHE.

Mexanunyeckas pabora M MolqHocTs. PaboTa cunm TsKeCTH, YNpYrocTH,
TpeHua. CBsA3b 3Hepruu M paborsl. [loTeHUHANbHAS SHEPTrHs TeNna, NOJHATOro Haj
NOBEPXHOCTHIO 3eMiu. TloTeHIHanbHasA SHeprus cxKaToi npyxHHbl. KuHeTHueckas
aHeprua. Teopema 0 KHHETHYECKOH DHEPrUH. 3aKOH COXPAHEHHS MEXAaHHYECKOH
SHEPTHH.

Hemoncmpayuu.

1. Habnionenne mMexaHH4eCKOro ABH)KEHMA TeJa OTHOCHTENBHO Pa3HBIX TeN

oTcuéra.

8.
9.

CpaBHeHMe MyTeil W TpaeKTOpWH MABMXKEHHS ONHOr0 W TOro Ke Tena
OTHOCHMTENBHO Pa3HbIX TEJ OTCUETA.
H3mepeHHe CKOPOCTH M YCKOPeHHs NPAMONHMHEHHOTO ABHKEHHS.
Hccnenopanye NpH3HaKOB paBHOYCKOPEHHOTO ABHKEHHA.
HabnioneHue NBHKEHUS Tela 110 OKPY>KHOCTH.
Habnonenne MexaHH4eCKHX ABNEHHI, MPOUCXOAALIMX B CHCTEME OTCYETA
«Tenexka» npH e€ paBHOMEPDHOM H YCKOPEHHOM  [BHXKEHUM
OTHOCHTENBHO KabuHeTa QPU3MKH.
3aBMCHMOCTL YCKOpDEHHs Tella OT Maccel Tela M AeicTBYIOMEeH Ha Hero
CHJTBIL.
Habaronenue papeHcTBa CU NPH B3aUMOJEHCTBHH TeN.
H3meHeHune Beca Tena NpH YCKOPEHHOM JBHKEHHH.

. Ilepenaya ummnynbca NpU B3aUMOAEHCTBHH TeJl.

. ITpeobpazopanns 3HEPTUM NPH B3aUMONEHCTBHM TeJl.

. CoxpaHeHHe HMITYNIbCa TIPH HEYTIPYTOM B3aHMOAEHCTBHH.

. CoxpaHeHHe UMIybCa NPH abCONMIOTHO YIPYroM B3aMMOJEHCTBHH.

. HabnroleHne peakTHBHOrO IBHAKEHHS.

. CoxpaHenye MeXaHHUECKOH SHEPrUM TIPH CBOOOTHOM NaneHuH.

. CoxpaHeHne MexaHH4ecKOH SHEPrUH NPH ABMKEHWU Tena noa JeiicTereM
[IPYKHUHBI.

Jlabopamopubsie padomet u onsimol.

1;

b e

KouncTpyupopanue TpakTa mns pasroHa M AadbHEHINEro paBHOMEPHOro
JBHAKEHHA LIApHKA HITH TEJIEXKH.

Onpenenenne cpenHed CKOPOCTH CKONBXEHHS Opycka WIH NBHXKEHHS
LIapHKa 10 HAKIOHHOH MJIOCKOCTH.

Onpenenenne YCKOPEHHMS Tena IpH PaBHOYCKOPEHHOM JBHXKEHMH IO
HAKIOHHO# IJIOCKOCTH.

HccnenoBanue 3aBHCMMOCTH IYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM
IBWXEHHH 0€3 HauaIbHOM CKOpOCTH. .

Ilposepka TruMOTE3bl: €CNM TNpPH pPaBHOYCKOPEHHOM JBMXeHHM 0Oe3
HayajbHOH CKOPOCTH TYTH OTHOCATCA KaK DAl HEYETHBIX YHCeN, TO
COOTBETCTBYHOIIHE NPOMEKYTKH BpEMEHH OOHHAKOBBI.

Hccnenopanve 3aBUCHMOCTH  CHNTBI  TPEHMS CKOJBKEHMSA OT  CHIBI
HOPMaJIBHOTO OaBJICHHA.

Onpenesnerne k03GHUUHEHTA TPEHUS CKOJIbKEHH.

Onpenenenne XKECTKOCTH NPY)KHUHEI.

Onpenenenre paboTel CHIBI TPEHHS TPH PAaBHOMEPHOM IBIDKEHHH Tena
MO TOPU3OHTANIbHOH NOBEPXHOCTH.
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4, Tlonmyuyenue nzoOpaxceHui ¢ NOMOLLIBIO cOOKparoIei THH3EI.

s. OnpeneneHne QOKYCHOrO paccTOSHMs M ONTHYECKOH CHIIBI coOMparolleit
JIHUH3EL

6. OTBITEI MO pa3noXKeHnio 6eI0ro cBeTa B CIEKTP.

7. ONEBITH [0 BOCNPHUATHIO LIBETa NpPEIMETOB NpH MX HaOmoJeHuH depes
LBETOBBIE QHUIBTPHI.

Paznen 12. KBaHToBbIe ABJIEHHS.

Oneitel Pezepdopna v nnanerapHas mozens atoma. Mogens atoma bopa.
Hcnyckanue H nornouieHue ceera atToMoM. KBaHTel. JInHeHyaThle CIEKTPHI.

PanuoaktuBHoCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHe aTOMHOIO
saapa. HyknoHHas wMopens aromHoro sappa. Msotombl.  PagmoakTvBHBIE
npespawenns. [lepuo nonypacnana aTOMHBIX AAEP.

SlpepHele peakuMd. 3aKOHbBI COXPAHEHHMs 3apANOBOrO M MAaCCOBOTO HHCEN.
OHeprus cBA3H aTOMHEIX snep. CesA3sb Macchl M 3Hepruu. Peakumu cuHTE3a M
nenenus apep. Mcrounuky sHeprun ConHua v 3BE3.

Slnepuas oHepreTHka. JlefiCTBUS PpagMOAKTHBHBIX M3TYYEHHH HA JKUBbLIE
OpraHM3MEL

Hemoncmpayuu.

CrieKTphl H3y4eHUs M NOrJIOLEHH!S,

CrieKTpbl pa3fIHYHBIX Fa30B.

Crnekrp Bogopoza.

Habmonenue Tpekos B kamepe Bunbcona.

Pabota cyéryrka MOHH3UPYIOLIMX H3TYyYEeHHH.

. Peructpaums u3nyvyeHus NpUPOIHBIX MUHEPAIOB H MPOAYKTOR.

Jabopamopnsie pabomsl u onsimel.

1. HabnropeHue CIUIOWHBIX M IMHEHYATHIX CTIEKTPOB M3JTY4eHHU.

2. HMccnenoepanue TpekoB: W3MEPEHHE DHEPrMH YacTHIB! TO TOPMO3HOMY

myTH (o dotorpadusm).

3. M3mepeHune pagHOakTHBHOTO (OHA.

IToBTOpHTENLHO-0600 AWM MOLY.Ib.

IToeTopHTENEHO--0000MAOLLMIA MOLYIE NPENHA3HAYEH AT CHCTEMATH3ALMH
H  000OmEHHMA TMpPeIMETHOTrO  CONEp/KaHMA M OMBITa  JEATENBHOCTH,
NpHOOPETEHHOTO NPH H3YYEHMH BCEro Kypca GM3MKH, a Taloke JUIA NOArOTOBKHM K
OCHOBHOMY TOCYNapCTBEHHOMY 3K3aMeHy mo Gu3uke s 00ydaromuxcs,
BLIOpaBIINX 3TOT yueOHEI# MpenMer.

Ilpyu M3y4eHHH DAHHOrO MONYJA PEANH3YIOTCS M CHCTEMAaTH3MPYHOTCS BMbI
JIesITeIbHOCTH, Ha OCHOBE KOTOpBIX ODecreuHBaeTcs ACCTUIKEHHE MPEeIMETHBIX U
MeTanpeAMeTHbIX  I[UIaHUPYEMBIX  pe3yJlbTaToB  O0yueHHs, GopMmupyeTcs
€CTECTBEHHOHAYYHAA IPaMOTHOCTh: OCBOGHHE HAYYHBIX METOIOB HCCIIENOBAHMA

=LA S e

SBIEHUH TNPHPOIbI H TEXHMKH, OBNANEHHE YMEHHAMH OOBACHATh (H3HYECKHe
SBNEHHUs, NPHMEHsA TONy4YEeHHbIE 3HAaHMA, pewaTh 3aJayd, B TOM HHCIE
KaueCTBEHHbIE H SKCTIEPHMEHTANIbHBIE.

IMpMHUMITHATEHO JEATENILBHOCTHLIN XapakTep JaHHOTO pa3jiena peanu3yercs
3a cuér TOro, uTo OOyuarolMecs BBIMONHAIOT 33JaHHMA, B KOTOPHIX HM
NpeAnaraeTcs:

Ha OCHOBE TONYYEHHBIX 3HaHWH pacrno3HaBaTb W HAy4YHO OOBACHATH
(H3MUYECKHE SBNEHMA B OKpYyKaroLlel Npupoae v NOBCEIHEBHOM KH3HH;

HCTONB30BATh HAyYHBIE METOMBl HCCEN0BaHHA (U3HYECKHX SBNEHHH, B TOM
YHcIe A NPOBEPKH TMIOTe3 U NONYyYEHHs TEOPEeTHYECKUX BBIBOJIOB;

OOBACHATL HAy4YHEIE OCHOBBI Haubonee BaXKHBIX NOCTHMXKEHHH COBPEMEHHBIX
TEXHOJIOTHH, HaNpHMEp, NPaKTHYECKOro HCMOIb30BaHUA Pa3NIMYHBIX HCTOUHHKOB
JHEPTHH Ha OCHOBE 3aKOHa MpEeRpalleHHs M COXPaHEHHs BCEX M3BECTHBIX BHIOB
3HEpIHH.
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BBIABNATE M XapaKTEepH30BaTk CYLIECTBEHHbIE TPH3HAKH OOBEKTOB
(sBeHMH);

YCTaHaBIMBATh CYLIECTBEHHBIH NpU3HaK KiaccudHUKaLMK, OCHOBaHMA s
000011eHs U CpaBHEHMS;

BBISBJIATE 3aKOHOMEPHOCTH M IIPOTHBOPEYHs B pacCMaTpHBaeMbIX (akTax,
JaHHBIX 1 HaOMIOEHUAX, OTHOCALIMXCA K PUIHYECKHM ARNCHHAM;
BBLIABNATh TPUYHHHO--CIIEJCTBEHHBIE CBA3H TPH M3Y4YEHHH (HHIMYECKHX
ABNEHUIT M NPOLECCOB, JENaTh BHIBOABI C MCIOJIb30BAHHEM AEHYKTHBHEIX
W MHIOYKTHBHBIX YMO3aKIIOYEHHH, BLIIBUraTh THIOTE3bl O B3aHMOCBS3SX
bu3nuecKHX BENTHYHH;

CaMOCTOATENBHO BBIOMpaTh cnoco® pelleHns ydeOHOH  u3MYecKOn
3ajayd (CpaBHEHHE HECKONBKHX BapHAHTOB PELICHMsS, BHIOOp Haubousiee
NOMXOMAIIEr0 C Y4ETOM CAMOCTOATENLHO BBIJIENEHHBIX KPHTEPHER).

ba3oBbie HecnenoBaTeNLCKHE JeHCTBHSA:

MCIONB30BaTh BONPOCH! KaK HCCNENO0BATENLCKUH HHCTPYMEHT MO3HAHKS;
NPOBOAUTE MO CAMOCTOSATENLHO COCTABNIEHHOMY TUIaHY ONBIT, HECIOXKHEIH
duznteckuid  3KCMEPUMEHT, Hebonblioe uccienoBaHue (U3MYecKoro
SBJICHHS;

OLEHMBATh Ha TNPHMMEHMMOCTE M  JIOCTOBEPHOCTH  HH(POPMALHIO,
TMOTYy4YEHHYIO B XOJI€ HCCIIEIOBAHHUA WITH 3KCIIEPHMEHTA;

CaMOCTOSTENBHO (HOPMYNHPOBaTh O0OOLIEHHs ¥ BLIBOALI 1O PE3YJibTaTaMm
NpoBeNEHHOTO HAOMIONEHNs, OTIBITA, HCCIIeIOBaHMA;

NPOTHO3ZMPOBATE BO3MOXKHOE  JanbHeillee pa3BMTHE  (H3MYECKHX
NPOLIECCOB, @ TAKIKE BBIABHIaTh NMPEANOJIOKEHHS 00 HX Pa3sBUTHH B HOBBIX
YCJIOBHAX M KOHTEKCTaXx.

PaGora ¢ nupopmanmeii:

NPHUMEHSATh Pa3NHYHbIE METOALI, HHCTPYMEHTEI M 3ampochl NPH TIOHCKE M
orbope WMHGOpPMALMH WIM AAHHBIX C Y4ETOM NpEANOXEHHOH yd4eGHOM
(usnyeckol 3a1a4u; ‘

aHAIM3MPOBaTh, CHCTEMaTH3MPOBaTh M WHTEPNPETHPOBaTh HHPOPMALIHIO
pasnUYHBIX BUAOR H (OPM NpENCTaBNeHH ;

CaMOCTOATENBHO — BHIOWpAaTh ONTUMAaNBHYK (OPMY  NpencTaBIEHHA
MHPOPMALMM W WIUIFOCTPHPOBATE pelllaeMble 3aJa4d  HeCNOKHBIMH
CXeMaMH, JUarpaMMaMH, HHOH rpad Kol 1 X KOMOMHALHAMH.

KoMMyHHKATHBHBIE YHHBepPCAJIbHbIE YueOHble JeHCTBHA:

B Xoae obcyxneHHs y4eOHOrO MaTepHana, pe3yjbTaToB JlabOpaTOpHBIX
paboT ¥ MPOEKTOB 33a0aBaTh BOIPOCH! N0 CYLIECTBY ODCY>KAaEMOM TEMEI H
BbICKa3bIBaTh HICH, HALECIIEHHBIE Ha PEWICHUE 3ada4yv H TNoAAcpKaHUE
OaroxenaTeIbHOCTH OOLIEHHS;

COMOCTABJIATE CBOM CYXKHEHHA C CYMACHHUAMH JAPYIrMX YYacTHHKOB
nuanora, 00HapyXMBaTh PA3NHYHE H CXONCTBO MOMLMIA;

BbIpaXaTk CBOK) TOYKY 3PCHHS B YCTHBIX M IMHUCbMEHHLIX TEKCTaX,
MyONHMYHO NPEeJICTaBNIATE PE3YNBTAThl BBINOIHEHHOIO (PH3HYECKOrO OMNbITa
(3KcnepuMenTa, HCCIeN0BaHHS, MPOSKTA),

NOHMMAaTh M HCHONB30BaTe  NPEMMYLUECTBA  KOMAaHAHOH M
MHIMBHOyanbHOH paboTbl NPH pELIeHMM KOHKPeTHOH (uznuecKoi
npobnemsr;

NpHHHMATE LETH COBMECTHOH JEATENBHOCTH, OPraHM30BbIBATL AeHCTBHA
no ef NOCTHKEHMIO! pacnmpefensTh ponaM, oOcy:knaTh NpoLecch H
pezynLTaThl COBMECTHOM paboThl, 06001maTh MHEHHMA HECKONBKMX JIOMCH;
BBINIOJIHATE CBOO YacThb paboThl, JOCTHras Ka4eCTBEHHOTO pe3yNkTaTa Mo
CBOEMY HAaNpaBJIEHUIO M KOODIMHHDPYS CBOM MOEHCTBHI C JAPYTHMH
YJI€CHAaMH KOMaHObI;

OLIEHMBATh KAUeCTBO CBOETO BKIaJa B OOIUMH NpPOIYKT 1O KPHTEPHIM,
CaMOCTOATENEHO CHOPMYNHPOBAHHBIM YYaCTHHKAMH B3aUMONEHCTBUS.

PerynsTHBHbIe yHHBepcaJbHbIe Y4eGHbIe AelicTBHA

AU&Z_QO_UHNEEW&—.—:“—"

BBIABJIATE TIPOOJEMBl B HKH3HEHHBIX H Y4€OHbIX CHTYaUMsX, TPEOYIOIUHUX
LS pelienus (PU3HYECKUX 3HAHHH;

OPMEHTHPOBATLCA B  PAasNMYHBLIX MOAXOAAX MNPHUHATHA  pelueHHi
(MHOMBHAYAbHOE, NPHHATHE PEWIEHHUS B rpyINe, NPUHATHE peLIeHHH
rpynnoi);

CaMOCTOSTENLHO COCTABJIATEL ANTOPHTM pellleHHs GU3MYECKO 3a1auu WK
NJaHa MCCNENOBAHUA C YYETOM HMEIOLIMXCH PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBATE NpEUIaraéMble BAPHAHTLI PELIeHHIH;
JenaTk BLIOOp H OpaTh OTBETCTBEHHOCTh 3a PELUEHHE.

ﬁw:.—cﬂo:ﬂﬁchra IMOUHOHANbHBLIN HHTENIEKT:

JaBaTh aIeKBATHYIO OLIEHKY CHTYallMH M TIPEUIararh IUIaH €& H3MeHeHHs,
OOBACHATE  TIPHYMHBI  NOCTHXEHHA  (HENOCTHIKEHMs) pPe3YILTATOB
JeATeNbHOCTH, AaBaTh OLEHKY PHOOPETEHHOMY OMBITY;

BHOCHTb KODPEKTHBEBI B JEATENbHOCTb (B TOM YHMCIE B XOJ BHIMONHEHH:
(M3MYECKOro  MCCIENOBaHMA MJIM IPOEKTAa) Ha OCHOBE HOBBIX
0OCTOATENBCTB, W3MEHHBLUHXCS CHTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHKILUMX TPYIHOCTEH;

OLIEHMBaThk COOTBETCTBHE PE3YNBTATA LM H YCIIOBHAM;

craButk ce0s Ha MECTO APYroro YenoBeka B XOZE CTopa WM JHCKYCCHH
Ha HAYYHYIO TeMy, IOHMMaTb MOTHBBI, HAMEPEHHS H JIOTUKY JPYTOro;
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MJIaHHPOBaHHWK  y4eOHOro MccienoBaHus, coOMpaTh YCTAHOBKY H
BBINOJIHATL M3MEPEHHMs, Cliedys NPeaNOKEHHOMY IUiaHy, (uKcupoBaTh
pe3ynbTaThl MOMYYEHHOH 3aBMCHMMOCTH (DM3MYECKMX BETHYMH B BHIE
MPEeANOoKEHHbIX Tabnuu ¥ rpadMKOB, NENaTh BHIBOABI MO PE3yJbTaTaM
HCCNIEN0BAaHHUA,

NPOBOIMTh KOCBEHHBblE H3MepeHHs (GHU3MYECKMX BENHYMH (TIOTHOCTB
BELIECTBA JKMIAKOCTH M TBEPNOrO TeNid, CHIAd TPEHMSl CKOJIBIKEHH,
JaBlICHHUE BO3ayXa, BhITAJIKHBAKOLas CHIa, . boﬂnﬂw%sEm& Ha
NOrpYXEHHOE B KMAKOCTH TeNo, KO3()(UUMEHT MONEe3HOro AeHCTBUA
OPOCTBIX MEXAHHU3MOB), Clefysd NPENJIOKEHHOH HHCTPYKLIMH: TIpH
BBINONIHEHWM HM3MEPeHHil coOMpaTh IKCIEPUMEHTANBHYIO YCTAHOBKY M
BBIMHCIIATE 3HAYEHHE MCKOMOM BENMYHHEI;

cobmoaaTe npaguna TEXHUKH Oe30macHOCTH npu padote ¢ 1abopaTopHbIM
obopynoBaHHeM;

e YKa3bplBaTh MPHUHLMKME AeHCTBMA NPUOOPOB M TEXHHUYECKHX YCTPOHCTB:

BECHl, TEpMOMETpP, IWHAMOMETp, cooOlualomuecs cocyabl, OapoMeTp,
phlyar, NOABHKHbIH U HENONBMKHEIH ONOK, HAKJIOHHAA TJIOCKOCT;
XapaKkTepu3oBaTh TPHHUMIBI  JEHCTBHA H3YYeHHBIX npHOOPOB M
TEXHHYECKMX YCTPOWCTE € OMNOpOi Ha MX OMHCaHud (B TOM 4HCHE:
NONWIMIHKKK, YCTPOMCTBO BOAONPOBOJA, THIPABIMYECKMH TIpecc,
MaHOMETp, BbICOTOMEp, NIOPLIHEBOH HACOC, apeoMeTp), MCNOJb3Ys 3HAHHA
0 CBOMCTBaX (PM3HYECKHMX SBIEHHH W HeODXOAMMEIe GU3HYecKHe 3aKOHBI
H 3aKOHOMEPHOCTH;

NpUBOAWTL  nipuMepbl  (HaxoauTe  MHGOPMAUMIO O  IpUMepax)
NPaKTHY4ECKOTO HMCMOIb30BaHMA (U3MYECKHX 3HAaHMH B TIOBCEIHEBHOM
JKM3HM Ans obecrniedeHus 0e30MacHOCTH MpH obpallieHuu ¢ npubopamu H
TEXHHYECKMMH YCTPOHCTBAMH, COXPaHEHHs 3[0POBbA M COOMIONCHHS
HOPM 3KOJIOTHYECKOro MOBEJICHHS B OKpY?KarolleH cpeae;

OCYLIECTBIATL OTOOp HCTO4YHMKOB HHpopMmaumH B MHTepHere B
COOTBETCTBHH C 3aJaHHBIM IIOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOIHXCA
3HaHMH M nNyTEM CpaBHEHHMA pas/HYHBIX HCTOYHMKOB BBLIENATH
HHGOPMALHIO, KOTOpas ABMAETCA NPOTHROPEUHBOH HIM MOMKET ObITh
HEOCTOBEPHOI;

MCIMOIb30BATh NPH BLIMONHEHHH Y4eOHBIX 3alaHMH Hay4YHO--MONYNIAPHYIO
nuTepaTypy  (M3MYECKOro  CONEpHKAHMS, CHPABOYHbIE  MaTepHasl,
pecypchl cetH MHTepHeT, BnaneTs NpuéMaMH KOHCTIEKTUPOBAHHA TEKCTA,
npeoOpazopaHus HHOOPMALNK U3 OOHON 3HAKOBOH CHCTEMEI B APYTYIO;
co31aBaTh COOCTBEHHBIE KPaTKME NMCbMEHHBIE M YCTHBIE COOOLIEHHs Ha
OCHOBe 2—3 MCTOYHHKOB WHGOPMALMH (H3MYECKOro COAEpIKaHHs, B TOM

yucie MyOnMuYHO NenaTh KpaTKHe COOOLIEHHs O Pe3yJbTaTax IPOEKTOB
WiH y4yeOHBIX HCCIEJOBaHWil, NpPH 3TOM [pPaMOTHO HCIONB30BaTh
M3Y4EeHHbIH MOHATMHHBIA annmapat Kypca GM3HMKH, COMPOBOXIATh
BBICTYIUIEHHE NpPEe3eHTaLIUEeH;

NpH BbINOJIHEHHH u}_a@_.:uhx [IPOEKTOB H EOO:Q.ROmNIEm pacnpenenars
00A3aHHOCTH B TpyNne B COOTBETCTBMH C MOCTABICHHBIMH 3ajauaMmM,
CNeOHTh 33 BLIMONHEHWEM IaHa [eiCTBWH, aNeKBAaTHO OLEHUBATDH
cOOCTBEHHBI  BKJIAal B JEATENBHOCTH  IPYNIEBI,  BHICTpPauBaTh
KOMMYHHMKATHBHOE B3aMMOJEHCTBHE, YUHTBIBAA MHEHHUE OKPYKarOLLMX.

K xoHuy oOyueHusi B 8 Kiiacce npeaMeTHbIe pe3ynbTaThl Ha 6a30BOM ypOBHE
JIOJBKHBI OTpakath chOPMHUPOBAHHOCTE ¥ OOYYAIOLIUXCS YMEHHI:

HCIONIB30BATh NOHATHA: Macca W pa3Mepbl MONEKYN, TEMIORBOE JBHKEHHE
aTOMOB M MOREKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTALIHYECKHE H
amopdHble Tena, HACHILICHHBIH M HEHACBIIEHHBIH map, BIAXKHOCTH
BO3IyXa, TEMIIepaTypa, BHYTPEHHSs 3HEpruf, TEIUIOBOH JBHrarens,
whmgmmﬂmtmrmm ubm_s.—ux.._moz_\:.n_ 3apai, 3JEKTPHUYECKOE noJne, NpOBOAHHKH
W JU3IEKTPHKH, OCTOAHHBIH 3/IEKTPUYECKHii TOK, MArHHTHOE TMOTE;
pasnuyaTh ABIEHHsA (TEMNOBOE pacliMpeHHMe H CKaTHe, Terlonepenaua,
TEIVIOBOE PABHOBECHE, CMauyMBaHKe, KATMIUIAPHBIE SBICHUS, MCNapeHHe,
KOHAEHCALMs, IUIABJIeHHe, KPHUCTAH3aLus (OTBEpIEBaHHE), KHIIEHHE,
Teronepeaya (TEII0NpOBOAHOCTS, KOHBEKILIHA, M3TyYeHUE),
MEKTpH3aLMs TeN, B3aMMONEHCTBHE 3apANoB, ACHCTBHS JIEKTPHYECKOrO
TOKa, KOPOTKOE 3aMblKaHKMe, B3aUMOJEWCTBHE MarHHTOB, [eHCTBHE
MarHMTHOTO MOMs Ha NPOBOAHMK C TOKOM, 3JIEKTPOMArHUTHAA MHIYKLMs)
MO OMNMCAHMIO HX XapaKTepHbIX CBOMCTBE M Ha OCHOBE OIBITOB,
JEMOHCTPHPYIOLIMX JaHHOE U3IHYECKOE ABNEHHE;

pACTO3HABATh MpPOSBIEHHE HW3YYEHHBIX (M3MYeCKMX sBNEHHH B
OKpyXKaloueM Mupe, B TOM u4ucle Qu3udeckue SBICHHA B NpPHpOZE:
MOBEPXHOCTHOE HATKEHHE H KalWUIAPHBIE SBJIEHHA B TNpPHPOJE,
KpUCTanIsl B npupoze, u3nyuyeHue ConHua, 3amep3aHdHe BONOEMOB,
MOpckHe Bpu3bl, 00pa3oBaHKe POCHl, TYMaHa, MHes, CHera, eKTpHIecKHe
ABJIEHHA B armocdepe, JEeKTPHYECTBO JKHBBIX OPraHM3MOB, MarHHTHOE
nosie 3emiu, apeiid MONKOCOR, POk MAarHUTHOrO MONA A KU3HH Ha
3emJie, NONAPHOE CHAHUE, [IPH 3TOM MEPEBOJMUTH NMPAKTHYECKYIO 3ajady B
y4eOHYI0, BBIIENATH CYLUECTBEHHbIE CBOMCTBA (NMPH3HAKM) (HIHYECKHX
SABJIGHMI;

ONKCHIBATh H3YYEHHBIE CROMCTBA TeNl M (PU3UYECKHE SBJICHHA, UCTIONb3YA
dusHuecKue BeTHYMHBL (TeMIepaTypa, BHYTPEHH:s SHEPris, KOJHIECTBO
TEIUIOTHl, YAENbHAs TEMNOEMKOCTh BEIIeCTBa, YAENbHasd Temnora
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uenel ¢ nocneaoBaTenbHbIM W NapanielbHbIM COEJIHHEHHEM 3JIEMEHTOB,
pasnuuas ycnoBHble 0003HaUEHHUs 3JIEMEHTOB JIEKTPHYECKHX Lienei;
NPHBOAMTE  NpHMepsl  (HaXoAuTb  MHGOpPMAIMIO O  NpHMepax)
NPaKTHYECKOTO HCMONB30BAHUS (U3MYECKMX 3HAHMH B TNOBCEIHEBHOM
KHM3HM 1A oDecneyeHus Oe30MacHOCTH NpH obpalleHuH ¢ npubopamu H
TEXHHYECKHMH YCTPOHCTBAMH, COXPaHEHMs 310pPOBb W COOMIOAEHHS
HOPM 3KOJIOTHYECKOrO NMOBEEHNS B OKPYKalOLeH cpene;

OCYWIECTBNATh MOUCK HHbopmauun  (HU3MYECKOrO  CONEPIKAHHA B
WMuTepHere, Ha OCHOBE MMEIOLIMXCH 3HAHUH M NYTEM CpaBHEHMs
NOTIOHUTENBHBIX ~ MCTOYHMKOB  BbIAENATh HHpOpMauMio, KoTopas
ABJIAETCS IPOTHBOPEYUBON MIIM MOXKET ObITh HEIOCTOBEPHOMH;
MCTIONB30BATh NPH BHIMONHEHHH Y4eOHBIX 3aaHuii HayuHO--NIOMyIAPHYIO
nuTepaTypy  (M3HMYECKOrO  COJEp/KaHWsS, CNpPaBOYHBIE  MAaTepHamhl,
pecypcel cetH MHTepHeT, BnaneTh NpHEMaMH KOHCIIEKTHPOBAHMS TEKCTa,
npeobpazoBaHus HHGOPMALMH U3 ONHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3naBaTk COOCTBEHHbIE NMHCbMEHHbIE M KPAaTKHE YCTHBIE COODLIEHHS,
obobmas HMHPOPMALMIO M3 HECKOJbLKMX MCTOYHHKOB (DH3MYECKOro
colepXaHusd, B TOM YHCNe MyONMYHO TIPEACTaBNATE PE3YNLTAThI
MPOEKTHOI MJIM MCCNeNOBaTeNnbCKOH JAeATeNbHOCTH, MPH 3TOM IPaMOTHO
UCIIOJNIB30BATh M3YYEHHBIH MNOHATMHHBLIA annapar Kypca (Qu3mku,
COMpPOBOKJATEH BBEICTYIIIIEHHE NpE3eHTaLMElH;

NpH BHIMONHEHWH Y4eOHBIX MNPOEKTOB M MCCIENOBaHMH (U3HYEcKnX
NpOLECCOB pacnpenensTk O0A3aHHOCTH B TpYNNEe B COOTBETCTBHH C
NOCTaBIICHHBIMH 3alayaMH, CJICIMTh 32 BBHINOIHEHHEM IUIaHa NCHCTBHH M
KOPPEKTHPOBAaTk €r0, aJIeKBaTHO OLEHMBATh COOCTBEHHBIH BKIal B
JeATEeNIEHOCTE TPYNIIHL, BEICTPAHBATL KOMMYHHKaTHBHOE B3aMMOJNIEHCTRHE,
NPOSABIIAA FTOTOBHOCTb Pa3pelliaTh KOHGUIHKTHL.

K koHLy obOyyeHus B 9 Kjiacce npeaMeTHbIE Pe3yibTaThl Ha 6a30BOM YPOBHE
JIOJIKHBI OTPakaTh CHOPMHPOBAHHOCTE Y O0YYaKOLHXCS YMEHHI:

HCMIONIb30BAaTe MOHATHA: CHUCTeMa OTCYéTa, MaTepHasbHas Touka,
TPaeKTOpHsA, OTHOCHTENBHOCTh MEXaHHYECKOro IBMXKEHHA, nedopmanus
(ynpyras, mnuacTHdyeckas), TPeHHME, LEHTPOCTPEMMTENBHOE YCKOPEHHE,
HEBECOMOCTh M TEpErpy3KM, LEHTp TskecTH, abComoTHO TBEPAOE TeNo,
LIEHTP TKECTH TBEPAOro TeNna, paBHOBECHE, MEXaHWYeCKHe KoneOaHus U
BONHBI, 3BYK, MH(Pa3sBYK M YJIbTPa3BYK, 3JIEKTPOMArHMTHBIE BOJIHEI,
IIKaJIa 3JIeKTPOMAarHUTHBIX BOJIH, CBET, OIM30PYKOCTE H OaNBHO30PKOCTE,
CIEKTPHl UCIYCKaHMs M NOITIOIEHHUs, anbda-, 6eTa- ¥ raMMa-H3NIydeHus,
H30TOIIBL, AACpHAas JHEPreTHKa;

paznuuark ABNEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MpPAMONHHENHOE
JBIKEHUE, PABHOYCKOPEHHOE NPAMOJIMHEHOE IBMXEHHE, CBODOAHOE
najieHHe Tell, paBHOMEPHOE JIBHIKEHHE MO OKPYXKHOCTH, B3aMMOJAEHCTBHE
TCJ, PCAKTHBHOC IOBHIKCHHE, KoJiebaTensHoe JBHKECHHE AQNQNNEESm H
BBIHYKIEHHBIE KoneOaHMs), pe30HaHC, BOMHOBOE NBHXKEHHE, OTpaXKeHHe
3ByKa, NPAMOJIMHEHHOE pacnpocTpaHeHue, OTPAKEHME M IIpeoMiIeHHe
CBeTa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBeTa, pasNoxkeHHe OeNoro ceeta B
CNIEKTP M CINOMXKEHHME CNEKTpadbHbIX LIBETOB, JMCTEpPCHs  CBeTa,
€CTeCTBEHHAas PaJMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro CHeKTpa
M3Ty4YeHHs ) IO ONHCAHHMIO X XapaKTepHbIX CBOHCTB M Ha OCHOBE OMBITOR,
JEMOHCTPHPYIOLIMX JTaHHOE (DU3HYECKOE ABNEHHE;

pacro3HaBaTh MpOABNEHHE M3YYEHHbIX (H3HYECKMX SBJIECHUH B
OKpYKalolleM MHpe (B TOM uucie (U3HYECKHe HBJIECHHS B NPUpOIE:
MPUITHBEL H OTIIMBEL, ABHAeHHe MniaHeT CoNHeYHOH CHCTEMBI, PEAKTHBHOE
IOBYDKEHHME JKHMBBIX OpraHMsMOB, BOCHPHATHE 3BYKOB JKMBOTHBIMH,
3EMIICTPACEHHE, CEHCMHUYECKHME BOJHBI, LIYHaMH, 3X0, LBETa TET,
ONTHYE€CKHE ABJIEHHA B NPHPOIE, fuonoruueckoe JeHCcTBHE BHOUMOTIO,
yAbTpaHONETOBOrO M PEHTTEHOBCKOTO — M3JyYeHHH, €CTEeCTBEHHBIH
pannoaKTHBHBIA (OH, KOCMHYECKHE JIyuH, PaJHOAKTHBHOE H3Iy4EHHE
NPUPOIHBIX MHHEpanoB, JefiCTBHE paJHOaKTHBHEIX M3NyYeHHi Ha
OpraHHzM 4YeJlOBeKa), NMPH 3TOM TNepeBOAHTh MPAKTHYECKYK 3anauy B
y4eOHYI0, BbIOENATH CYIIECTBEHHbIE CBOMCTBA (NpM3HAaKM) (HIHYECKHX
SIBJIICHUH;

ONMCHIBATH H3YYEHHBIE CBOHCTRA TeN M (PU3MUECKHE ABNEHHS, HCIOMb3YS
¢du3znueckre BeNMYMHBI (CpeiHAs M MTHOBEHHAs CKOPOCTh Tena IpH
HEPaBHOMEPHOM JBHKCHHH, YCKOpPEHME, NEpEeMELUEHHE, MyThb, YIIOBas
CKOpPOCTb, CHJIa TPEHMsd, CHJIAa YNPYroCTH, CHJIa TAKECTH, YCKOPEHHE
cBOOOJHOrO mMajeHMs, BEC TeNa, HMIYNbC TeNa, MMIYNbC CHIB,
MexaHuyeckas paboTa W MOIUHOCTb, MOTEHLHANbHas 3HEpPrHs Tena,
MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MITH, NMOTCHLMANIbHAA JHEPrUs CHKATOH
NPYXKHHBI, KUHETHYecKas OJHEeprus, TONHas MeXaHHuecKas 3IHEeprus,
NEpHO M 4acToTa KonebaHH, [UIMHA BOJIHBI, POMKOCTE 3BYKa M BBICOTA
TOHA, CKOPOCTH CBETA, MOKA3aTeNlb NPENIOMIICHHs Cpelbl), NPH ONUCAHHH
NpaBUJIBHO TPAaKTOBaTh (M3HYECKMH CMBICI HCIIONB3YEeMBIX BETHYHH,
o003HaueHHs W eNWHHLBI (U3MYECKMX BENMYMH, HaXOOUTh (GOPMYINHI,
CBA3BIBAIOILME AAHHYIO (M3HYECKYIO BEIMUHMHY C IPYTHMH BETHYHHAMH,
CTPOUTH rpa KK M3YYEHHBIX 3aBUCHMOCTEH (U3MUECKHX BEJTHYHH;
XapaKTepH30BaTh CBOWCTBA Ten, (U3HYeCKHe SABIEHHS M MPOLECCHI,
MCIONb3Ysl 3aKOH COXPaHEHHsl SHEPruH, 3aKOH BCEMMPHOIO TArOTEHHA,
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TIpOBOAHMKH M IH3NEKTPHKM. 32KOH
COXPaHEeHHs 3NIeKTPHYECKOrO 3apsana

BubmoTtexa LIOK
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3aBUCHMOCTB CHJTBI TOKA OT HAMPAXKEHHA.
3axon Oma 1 yHacTka uenu
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L 3ana4 Ha npi CBOHCTE
INEKTPHYECKHX 32PANOB
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DNEKTPHYECKMIT TOK, YCIOBHA €r0
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37
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JlaboparopHas pabora "Hamepenne n
pery nMpoBaHHe HanpsikeHus"

Bubnnoreka LIOK
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43

ConpoTueneHne NPOBOAHMKA. Y IeJbHOE
CONMpPOTHRIASHHE BELIECTBA

Bubnnotexa LIOK
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Tlepsbit 3axoH HetoTona Bektop cunbt

bubnnorexa LIOK
hups//m edsoo. rw/filae6 12

Bropoit 3akon HeroTtona,

Bubnuorexa LIOK

KoanuecTeo uacos DnekTpoHHbIE
N K I Nara TP
@ undpposbie
Tema ypoxa i A Prance HIyUen bp
n/n Beero HblE KHE 0bpaioBaTENbHBLIC
Ha
paboTsi paboTsi pecypebl
1 Mexannueckoe npmxenne. MarepnansHas 1
TOuKa
2 Cucrema otcueta OTHOCHTENBHOCTD 1 Bubanorexa [JOK
MEXZHUYECKOTO ABHKEHUA <img :
3 PapHomepHoe npaMoOMHERHOE ABHKEHHE 1 Bufiaugrexa LIOK
P i ht dsoo rufflad19a
4 Hepasxomeproe npaMonHHeHOE IBHKEHHE. 1
Cpentss ¥ MrHOBEHHAS CKOPOCTD
5 Tip fHOE PaBHOY CKOP ) Bubnmuotexa [JOK
nIBHKeHHe. Y CKopeHue hips/fm edsoo ru/fRlad8d4
CKOpOCTh NPSIMONNHEAHOTO
6 PaBHOY CKOpeHHOTo apmkenna. Ipadmk 1
CKOpOCTH
JlaGoparopuas paGora "Onpenenenne
7 YCKOPEHMS TeA1a NPH PABHOY CKOPEHHOM 1 1 Bubnmorexa LIOK
n& P " hups /im edsoo ruAT:
JIBHXKEHMM 110 HAKJAOHHOMA MIOCKOCTH!
8 Ceobonnoe nanenue ten. Oneirs Fanunes 1
PaBHOMEPHOE IBIKEHUE 1O OKPYKHOCTH. =
9 TMepuon v wactora obpawenns. JinHeiiHas u 1 Bubauotexa LIOK
| hups#m cdsoo rw/tflac] 76
YrnoBas CKOPOCTH
10 LexTpocTpeMuTenLHOe YCKOpeHHe 1

12 3
PaproneiicTy0WwAan cuna hitps.#/m eds fag7 23
iz Bubanorera LIOK
13 Tpernii 3akon Hetorona Cynepnosuums cun s £d 56,/ ER0AEOED
14 P 3ana4 Ha np 38KOHOB bubnnorexa LIOK
HuioToHa 5] SO0 1
Bubnuorexa LIOK
15 Cuna ynpyroctu. 3akon 'yxa
i ¥ hutps:/m edsoo ru/ fHaccal
16 Pewenye 3anay no Teme «Cina ynpyroctu»
17 JlaBoparopHas paGota «Onpenenexue Bubauorexa LIOK
JKECTKOCTH MPYAHUHBI i
Bubauorexa LIOK
18 HUA
Cuna rpe bips fm edsoo ru/ k738
19 Pewenne 3ana4 no teme «Cna TpeHms» Bubnuoreka LIOK
. https:'m edsoo ru/ffiafads
20 Jlaboparopnan paGora "Onpenenenne
k03 PHLUMEHTA TPEHNSA CKONLKEHUA "
2 Pewenne 3ana4 no Teme "3akousl HptoToHa.
Cuna ynpyroctu. Cuna Tpenns”
2 Cuna TAKECTH U 32KOH BCEMHPHOTO
TATOTEHNA. Y CKOpEHUE CBOGOAHOrD naneHys
Vpok-konpepenuna " [BikeHue Ten BOKpYT
23 rpaBMTaLMOHHEIO ueHTpa (ConHeunas
cucrema). lanakTixu™
2 Peluenne 3ana4 no teme "Cina THKECTH U Bubmvoreka LIOK

38KOH BCEMHPHOTO TATOTEHHA g
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MNONEPEHHBIC BOJHbI

JANHHBL U._._n_ﬂ-_uoxb_uu,_:.—.—wom BOJTHBI
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Ypok-koupepenima "MexaHnueckHe BOJHbI
B TBEPIOM Tesie, CeficMU4ecKHe BONHbI "

61

DNeKTPOMArHHUTHAS NPHPONA CBETA.
Cxopoctb ceeta. Bonnossie ceoficTsa ceera

Budanorexa LIOK
hutps/fm.edsoo nw/fiib31d0

50

3eyk. PacnpocTpanenue 1 oTpajxeHHe 3pyka

51

Ypok-uccrenosanme "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOThI"

62

Hcrounnku ceera, Ilpamonnueiinoe
pacnpocTparenne ceera. 3atmenus Connua
u JIyHbl

Bubanorexa LIOK
M/l edsoo /fHOb36SR

52

I'POMKOCTE 3BYKa M BLICOTA TOHA.
AKYCTHYECKHI! PE30HAHC

53

Ypox-koudepenuns "Y nbTpassyk u
undpaseyx B pupone 1 TexHuke"

Bubamoreka LIOK

https/f
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3akon oTpaxkeHus cpeta. epkana. Pewenne
33124 Ha NPHMEHEHHE 3aKOHA OTPAXEHHA
cBeTa

Bubanorexa LIOK
htpsfim cds /b3

54

MoaroToka k koOHTPOALHOIT paBore no Teme
"3akoHsl coxpaHenna. Mexanndeckne
koneGanua M BONHbI"

Bubmmorexka LIOK
s/ m /ff0b2 5 £0)

IMpenomnenue caeta. 3aKOH NPENOMICHHUA
cpeTa

Bubnnorexa LIOK
bttps.//m edsoo ru/filb3aca

55

KonTponbHas paGoTa no Teme "3aKkoHbl
coxpaHeHns. Mexauuseckue koneGanna u
BOMHBI"

65

Tlonkoe BHYTpeHHee OTPAXCHHE CBETA.
Hcnonb3osanie NOIHOTO BHYTPEHHETO
OTPayKEHHs! B ONTHYIECKHUX CBETOBOAAX

56

INEKTPOMATHUTHOE NoNe.
I NEKTPOMArHHTHbIE BONHBI

Bubmnorexa LIOK
https://m cdsoo ru/fblabe

JlaBoparopuas paGora "Hecnenosanue
3aBHCHMOCTH YTJIa NP ENoMAEHHA CBETOBOIC
Jy4a OTYTNa NafeHHs Ha rpanuue "Bosayx-

CTEKNIO

57

CBOFCTBA 3NEKTPOMArHHTHBIX BONH

58

Ypox-kondeperuus "llxana
3NEKTPOMATHWTHBIX BOH. Henoneaosakue
3NEKTPOMATHWTHBIX BOJIH JU1A COTOBO!
cBA3n"

67

Vpok-koudepenuns "Henons:

TIONHOTO BHY TPEHHErO OTPAKEHHA:
CBETOBOILI, ONTHKOBONOKOHHAA CBA3L"

68

Jlunzel. OnTHHECKas CUna JMH3LE

Bubnuorexa LIOK
; /

59

Ypok-ucenenosasue "HayueHue croicTs
SJIEKTPOMATHATHLIX BOJIH € NOMOLBHO
MOGHIBHOTO TenedoHa"

Bubnuorexa LIOK
hitps/m edsoo nufObI s6e

69

TlocTpoenue n3oGpaskeHuii B THH3AX

Pelnenue 3a5iay Ha ONPENENeHnE YacToTh H

70

Jla6opatopras patora "Onpenenerue
$OKYCHOrO PaccTOAKHUA H ONTHHECKOi CHIIbI
cobuparowmed mmusb"

Butnuorexa LIOK
Wl KU
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IAP®POBLIE OGPA30BATEJILHBIE PECYPCBI H PECYPCBHI CETH
WHTEPHET

Beeaurel. http//www fizika.ru/ «Dusuka.ru»
2. http://physics.nad.ru/ «®u3nka B aHUMALHAXY.
3. http://www fcior.edu.ru./card/6020/zakon-sohraneniya-impulsa.htm]
4. http:/files.school-collection.edu.ru/dlrstore/fc5c224e-3916-de44-8988-
2e5d493f1a5b/00144676402321672.htm
5. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - denepansueie TecThl
no mexanuke. TecTsl N0 KMHEMATHKe, JMHAMHUKe M craThke. Kamapii Tect
coctout u3 40 Bonpocos. [TpeaycMOTpeHbl TpH peskuMa paboThl ¢ HHMH:
O3HaKOMJIEHHE, CAMOKOHTPOJIb U O0YYeHHE.
6. http://www.cacedu.unibel.by/partner/bspu/ - AkTiBHas QU3MKa: NPOrpaMMHOE
obecrieyeHHe ANA MOJIEPIKKH H3yUeHHUs LIKOJILHOTO Kypea ¢usuky. CeneHus o
pazpaboTkax M MX npeaHazHayeHun: GOpMUPOBAHNE OCHOBHBIX MOHATHH,
YMEHHH M HaBBIKOB pellleHHs NPOCTeHIINX 33124 N0 GU3MKE M aKTHBHOTO
MCIONB30BAHMSA MX B PA3NMYHEIX cuTyauuax. IIpencrasneso Gonee 6000
BapHaHTOB umnm:x.m-nsém:xm, KOTOpBIE MOXKHO HCTIONL30BATk Ha YPOKE B BUIE
HeCOJBUIMX KOMIBIOTEPHBIX (parMeHTOoB.
7. http://archive.1september.ru/fiz/ - T'azera “1 cenTabpa™: MaTepHanel no
uzuke. Tlonbopka mybnukaumii no NpenoaaBaHUIo GU3UKH B LIKOJIE. APXHB C
1997 r.

8. http://www.gomulina.orc.ru/ - ®u3HKa U aCTPOHOMHA: BHPTYANbHEIH

METOIMYECKHI KaOuHeT. BupTyanbHblil MeToquuecKuil KaOMHET yuuTens QU3HKH
W actpoHomuu. MHdopmaumnonHbie MaTepyansl. MeTonuka rnpenojaBaHus.

9. http://physics.nad.ru/ - Anumaunn $usmyeckux npoueccos. Tpexmephbie
aHMMALMH M BH3YAIH3allMK 10 QH3HMKe, COMPOBOXKAAKTCA TEOPETHYECKH MU
00BACHEHUSIMH.

10. http://kiv.sovtest.ru/ - DnextponHsiii yuebHuk no duzuxe 7_ 9 k. Io
HEKOTOPHIM pazienaM uMetotcs audepeHIIHpOBaHHbIC 3a0aH, TabopaTopHble
paboTHI.

11. http://fcior.edu.ru/ - ®denepanbHelii LEHTP MHPOPMALIHOHHO-
obpasoeaTeNbHEIX pecypcos. Karanor anekTpoHHbIX 00pa3oBaTeNbHbIX PeCypcoB
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