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1. ITacnopTt nporpamMmsbI

AHHOTauus nporpammbl | JlononautensHas o6meoOpazoBareibHas oOmmepa3BUBaromas mporpaMma
«[lomroroeka x OI'D mno ¢usuke» HampapieHa Ha TOATOTOBKY
oOygarommxcst K ['ocymapcTBeHHON MTOTOBOM aTTecTaliui B HOBOU (hopme
0053aTeJIBHOTO TOCYIapCTBEHHOTO 3K3ameHa (nanee — OI'D) B 9 kiacce,
JambHeHIee COBEPIICHCTBOBAHHE YK€ yCBOCHHBIX YMEHHH, Ha
(opmupoBaHUe YIITyOICHHBIX 3HAHUI M YMEHHH 110 (PU3HKE.

[IporpamMma coCTOUT U3 MIECTH MOIYIeH. MoIymu TpeACTaBIsAIOT co00it
OCHOBHBIE Pa3/elbl Kypca (PU3UKH OCHOBHOM IITKOJIBI.

OOyyaromuiicss BIpaBE OCBOMUTH KakK BCE MOIYIH, TaK M OJWH WU
HECKOJIbKO B COOTBETCTBUHM CO  CBOMMH  0Opa30oBaTeIbHBIMH

MOTPEOHOCTAMH.
HanpasieHHoCTB EcrecTBeHHO-HayyHAas
JAOIOJTHUTEILHOM
o0meodpa3oBarebLHOI
o0mepa3BuBaouiei
NPorpamMmbl
Bun nesitesibHOCTH ®dusuka
JAOTOJTHUTEILHOM
001e00pa3oBaTebHOM
o01epa3BuBaK e
NpPorpamMmbl
Kareropus odyuyarommuxcs | 9 xiacc (15-16 ner)
Cpok ofyueHus 60 gacos!
dopma 00yueHH st O4Has
Pesxum 3auaTuii 2 aK. yaca B HEJIENIO
O:xugaemoe 7-15
MHMHHMAJIbHOE U
MAaKCHMAJIbHOE Y CJI0
00y4YaOIIMXCHA B OAHOM
rpymnmne
Kareropus cocrosinun | be3 nereit ¢ OB3

3/0POBbS1  O00y4aIONIUXCS,
KOTOpbIe MOryT OBbITh
3a4YMCJIeHbl Ha o0y4eHHe
no JOIOJHHUTEILHOMI
0011e00pa3oBaTeIbHOM
o01epa3BuBa e
nporpamme

2. AKTYaJbHOCTb IPOrPaMMbl

AxtyansHOCTh Tporpammbl «IlonrotoBka k OI'D mo ¢usuke» oOyclOBIEHA €ro MpPaKTHYeCKOi
3HAYMMOCTBI0, 00YCIIOBJIEHa HEOOXOAMMOCThIO TIOArOTOBKU oOyuaromuxcs 9 kiaccoB k caade OI'D mo
¢uzuke. OOyuaronyecs MOTYT MPUMEHUTH MOJy4YeHHbIE 3HAaHUS U MPAKTUYECKU OmbIT Tpu crade OI'D,
a B pampHeiimeM EI'D. JlaHHbI Kypc Tak k€ TOMOXKET HAy4YHTh IIKOJbHUKA TEXHUKE pabOThl C
TECTOBBIMH 3aJaHusIMu U caaue OI'D.

Hayuutbcs pemars 3agauu  MOXHO, TOJBKO PErYISIpHO TpeHHupysach. (OJHAaKo 4YacoB

1 O6yuaromuiics, pomuTens (3aKOHHBIN MPeACTABUTEND) HECOBEPLIEHHOIETHErO 00YUYaIOMIErocs IPHU 3aMOIHEHUH 3asBIEHUS O
3aUMCIICHUA W 3aKIIOYCHWH JOrOBOpa 00 OKa3aHWW IUIATHBIX O0pa30BAaTEIbHBIX YCIYT BIIpaBe BBHIOpaTh W3 OOIMIETro
KOJIMYECTBA YacOB IO JOMONHHUTEIBEHOW 00meo0pa3oBaTebHON obmepa3BuBaromeii mporpamme «Ilomroroka x OI'D mo
¢u3nKe» M000€ KOIMIECTBO YacoB, HO He Ooree obmiero konmmdectBa yacos 1o JJOOIT B menom.



MPEAYCMOTPEHHBIX MIKOJBHBIM KypcOoM (HU3MKH HEIOCTAaTOYHO, YTOObI C(OPMHPOBATH W Pa3BUTh Yy
y4aluxcsi Bce He0OXOAMMbIE YMEHHUS U HaBBIKHM Uil ycnemHoi caaun OI'D. TlosTomy Ui MIKOJBHUKOB
CTAaHOBUTCS aKTyaJbHBIM IOCEIIEHHE KypCcOB MO OOYUEHHIO PELICHHIO 33/ad 1Mo (HU3MKE 3a MperesamMu
LIKOJIBI.

3. Heau u 3apaun

Opranu3zannoHHO-NeIArornYecKoi el oopaszoparenbHoi nporpammsl «llogroroska k OI'D

no ¢Qusuke» sBIsETCS co3MaHMEe O0OPa30BaTEIBHOTO MPOCTPAHCTBA, MO3BOJISIONIETO IOATOTOBUTH
yUaluxcs K YCIEIIHON cllaue UTOTOBOTO SK3aMeHa 1o (pr3mKe 3a Kypc OCHOBHOTO 0011ero 00pa3oBaHusl.

I[HI{aKTH‘{QCKaH eJib nmporpaMmmbl — COI{GIZCTBOB&TL PA3BUTHUIO MO3HABATCIIbHBIX HHTCPECOB,

MHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH OOYydJaromuxcsi B MpOLECcCe pemeHus (U3NIECKUX

3aaa4.

3amaum:

MMOBTOPUTh, CHCTEMATHU3UPOBATh U YIIIyOUTh 3HAHUS 00ydarouXxcs B 001acTH QU3HKH;
3aKpENUTh OOLIME ANITOPUTMBI pEeLICHUS PU3NYECKUX 33/]ad4;

OBJIAJIETh OCHOBHBIMU METOJIaMU pELICHUs 3a/1a4;

OBJIAJIETh YMEHUEM MPUMEHSATH 3HAHUS 10 (U3MKE AJ1 0OBSCHEHUS SIBICHUN IPUPOJIbI, CBOMCTB
BEIECTBA, pelIeHNs (PU3NUECKUX 3a/1aY;

OBJIaJIETh YMEHHEM CaMOCTOSITEIbHO MpHOOpeTaTh M OLEHHBATh HOBYIO HH(POpPMAIUIO
(bu3MYECKOTO COJEpIKAHUS.

4. O:xuaemble pe3y/ibTaTbl 0CBOCHHS NMPOTrPaAMMBbI

paciiupeHue 3HaHu 00 OCHOBHBIX aJITOPUTMAX PEIICHUS 3a7a4, Pa3TIUIHBIX METOAAX U IpHeMax
pelIeHus 3a/1a4;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEIICKTYaJbHBIX W TBOPYECKHMX CHOCOOHOCTEH Ha
OCHOBE OIIbITa CaMOCTOSITEIFHOTO peIIeHHs 33aJad pPa3HOro BHJA, aHAIM3a M OLEHKH HOBOM
nH(popMaIuu;

CO3HATEJIbHOE CAMOOIIpe/IeJICHHE YUeHUKAa OTHOCUTEIbHO MPOQUIIs JalbHEHIIero o0yuyeHus: win
npodeccuoHaNnbHON AESITETLHOCTH;

ycnemHocTh Hanucanus OI'D o dusuke.

Oobyuaromuecsi, 0CBOUBIIME POTrPaAMMY, 10JKHbI 3HATD:

(buznyeckre MOHATHS, BETMYUHBI, SIBICHUS.

OCHOBHbIE pusnyeckue GopMyIbl, HCIOIb3yeMbIE MTPHU PEIICHUN 33/1a4;

QITOPUTMBI, METO/IbI, MPUEMBI PELICHUSI KAYECTBEHHBIX, PACUETHBIX, TEKCTOBBIX 3a/a4.

OOy4aromuecsi, 0CBOUBIINE IPOrPAMMY, J0KHBI YMETh:

co3/aBarh (PU3NYECKHE MOJIEIH;

pelaTh 3aJa4M ¢ IPaKTHUYECKUM COEPIKaHUEM;

pelaTh NPaKTUYEeCKUe 3a7a4i, IPUMEHs U3ydeHHbIe (pu3ndeckre GopMysl;
pelaTh KaueCTBEHHbIE, paCUeTHBIE, TEKCTOBBIE 33/1a4H;

perath 3aJjaHus, 10 THITY, IPUOIKeHHOMY K 3aganusM OI'D.

O0yuarouue, 0CBOMBIIIME IPOrPAMMY, 10JKHbI BJIA/IeTh HABBIKAMM:
CaMOCTOSTENILHOM 1 TBOPYECKOH JIeATENbHOCTH 10 perieHuto 3a1ad OI'D no ¢usuke;
paboThl ¢ HHpOpMaLueil;
IPYIIOBOro B3aUMO/ICHCTBHS;
pa3paboTKu U peanu3aui pU3NUECKOro UCCIeOBaHMS.

4. Y4eOHblil IJIaH

Ne HaunmeHnoBanue Bcero B Tom yncae: Dopmbl
n/n MOJYJIel U pa3iesioB yacoB | Teopuss | Ilpakrtuka | KOHTpOJS
1. | Monyne 1. Mexanuueckue siBneHus. Pemenne 14 1 13 3ager




KaueCTBEHHBIX M PACUETHBIX 3a/1a4
2. | Moaymnsb 2. Tennossle siBiaeHus. Pemenue 6 | 5 3ager
KaueCTBEHHBIX M PACUETHBIX 3a/1a4
3. | Moaynb 3. DneKTpOMarHuTHbBIC SIBJICHUS. 16 ) 14 3auer
Perrenne kaueCTBEHHBIX U PACUETHBIX 3a/1a4
4. | Monynb 4. KBanTtoBsie siBiieHus. Pemenue 4 | 3 3auer
KaueCTBEHHBIX M PACUETHBIX 3a/1a4
5. | Moaynb 5. Penienue TEKCTOBBIX 3a/1a4 10 1 9 3auer
6. | Monyns 6. [Ipaktukym no noaroroske k OI'D 10 1 9 3auer
HUTOI'O: 60 7 53
6. YueOHO-TeMaTHYeCKHH IJIAH
Ne HaunmenoBanue Bcero KosmyecTBo 1acos ®opmbl
n/n MOyJieii, pa3iejioB U TeM 4acoB Teopust | IpakTuka KOHTPOJIsA
1. Monayasb 1. Mexanunuyeckue siBJIC€HUS. 1 13
Pemienune kaueCTBEHHbIX M PACYETHBIX
3ajga4
1.1. | ®usnveckue MOHATHUS U BETUUUHBI 1 1
1.2 |Mexannueckoe aBmkeHne. PaBHOMepHOE 1
Y PaBHOYCKOPEHHOE JIBIKEHHE.
CBo0OogHOE naaeHue
1.3 | IBuxkeHue 1no OKpyKHOCTH. 2
Mexanunueckue KoneOaHus 1 BOJTHBI
1.4 |3akonbl Hetorona. Cuitbl B mpupoje 2
1.5. |3aKkoHbI COXpaHEHUS 2
1.6. |Mexannueckasi paboTa ¥ MOIIIHOCTb. 2
[IpocTbie MexaHU3MBI
1.7. | HaBnenue. 3akoH Ilackans. 3akox 2
Apxumena. [noTHOCTH BeniecTa
1.8. |IIpomexxyTouHasi aTTecTanus 1 3auer
2. Monyab 2. TenjioBble siBJaeHHS. 1 5
Peumlenue kauecTBEHHBIX U PaCYeTHBIX
3aja4
2.1. |Crpoenue BeniectBa. Mojeiau CTpoeHuUs 1 1
rasa, >KUJIKOCTU U TBEpAOro Tela
2.2. |OCHOBBI TEPMOJVHAMMKHI 1
2.3. |3MmeHeHue arperaTHbIX COCTOSIHUI 1
BEIlIECTBA
2.4. | TenyoBble MalINHbI 1
2.5. |IIpomexxyTouHasi aTTecTauus. 1
3. |[Moayas 3. JiIeKTpOMarHuTHbIE 2 14
siBJIeHUs. PelleHne ka4eCTBEHHBIX U
pacyeTHBbIX 32124
3.1. |Onexrpuszanus 2 2




3.2. |IlocTOSIHHBIH 2MEKTPUUYECKUI TOK 2 2
3.3 |PaboTta 1 MOIIHOCTbH NEKTPHUECKOTO TOKA 3 3
3.4 |MaruaurtHoe nojue. DIeKTpoOMarHuTHas 3 3
WHIYKIIAS
3.5 |Onrtuka 3 3
3.6. |IIpomexxyTouyHas aTTecTanus 1 1 3auer
4. Monyasb 4. KBaHTOBbIE SIBJIEHUS. 4 3
PemleHue kaueCTBEHHBIX H PACYETHBIX
3aja4
4.1. |PammoaxtuBHOCTH. OnbITH Pe3epdopna 2 1
4.2. |IlnmanerapHast MOJEb aTOMa 1 1
4.3. |[IpomexxyTouHasi aTTeCTalUs 1 1 3auer
5. MonayJb 5. PerieHue TeKCTOBBIX 32124 10 9
5.1. | AnropuTM peunieHust TEKCTOBBIX 3a/a4. 2 1
Perrenre TeKCTOBBIX 3a7a4 10 TEMAaM:
«MexaHUYeCKHE SIBICHUSI,
«AnpocTarrka ¥ THIPOCTATHKAY
5.2. |Perrenne TEKCTOBBIX 3a1a4 IO TEME: 2 2
«TermtoBble SIBIEHUS
5.3. |Pemrenue TEKCTOBEIX 3a/1a4 10 TEME: 2 2
«DNEKTPUYECKUE U MarHUTHBIC SIBIICHUS
5.4 |Pemienue TEKCTOBBIX 3a1a4 [0 TEME: 2 2
«OrnTHKay
5.5 |Pelrenue TEKCTOBBIX 3a1a4 IO TEME: 1 1
«KBaHTOBEIE SIBIIEHUS
5.6. |IIpomMexxyTouHas aTTecTaius 1 1 3auer
6. |Moayab 6. [IpakTHKYM IO MOATOTOBKE 10 9
Kk OI'D
6.1. |PemeHue 3KCIepUMEHTAIBHBIX 33]1a4 110 2 1
TeMe «MeXaHUUeCKHE SIBICHUS
6.2 |PemeHue 3KCIEpUMEHTAIBHBIX 33]1a4 110 2 2
TeMe: «MexaHnYeCKHUE SIBIEHUS
6.3 |PemeHue 3KCIEpUMEHTAIBHBIX 33]1a4 110 2 2
TeMe «DNEeKTPUUeCKHe U MarHUTHBIE
SIBJICHUS
6.4. |Pemenue skcriepMMeHTANBHBIX 3334 110 2 2
TeMe «OITHKAY
6.5. |IIpomexxyrouHas aTTecTauus 2 2 3auer
HUTOI'O: 60 53




7. ConepsxkaHue 10NOJHUTENbHOI 001e00pa3oBaTeIbHON 001epa3BUBaOLLEH IPOrPaMMBbI

Ne HaumenoBanue
N Conep:xanue o0yueHust
n/m | MojayJieil, pa3iejioB U TeM
Monyab 1. Mexannueckue siBieHus1. PelieHne kauecTBeHHbIX H pacdeTHBIX 32124

1.1. |®usnyeckue NOHATUSL U Teopusa: ®usnyeckne noHATHA. DHU3MYECKHUE BEIWYUHBI, HX

BEJIMYMHBI €IMHUIIBI ¥ TPUOOPHI IJISI H3MEPECHHUSL.
[IpakTuka: Penenne kaueCTBEHHBIX 3a/1a4.

1.2. |Mexanuueckoe nBuxenue. | Teopus: Mexannueckoe JBuxeHHe. OTHOCUTEIbHOCTD JIBUKEHUSL.
PaBHOMepHOE M Tpaekropus. [IyTs. [Iepemenienue. PaBHOMepHOE u
PaBHOYCKOPEHHOE JIBI)KEHHUE. | HepaBHOMEpHOe JBukeHue. CpenHss ckopocTh. PaBHOMepHOe
CBoOojHOE najzieHue IPSIMOJIMHEMHOE JIBUYKEHHE. 3aBUCHMOCTh KOOPJAWHATBI Tela OT

BPEMEHH B Cllyda€ pPaBHOYCKOPEHHOIO  IPSMOJIMHENHOIO
nBrkenus. CBOOOJHOE TaieHHE.
[IpakTnka: Pemenue pacyeTHuIX 3a1a4.

1.3. | JIBwxkeHue no okpyxHocTH. |Teopus: J[BuxkeHue no okpyKHOCTH. MexaHn4yeckre KojebaHus u
Mexannueckue Kojie0aHusl U | BOJHBI. 3BYK.

BOJIHBI IIpakTuka: Penienue pacyeTHbIX 3a1a4

1.4. |3akonsl HetotoHa. Cunbsl B | Teopust: Macca. [lnoTHocTh BemiecTBa. SIBIeHHE HMHEPIUH.
NIpUpOJIE 3akoHbl HproToHa. TpeHue Mokos W TPEHUE CKOJBKEHUS. 3aKOH

I'yka. 3aKkOH BCEMHPHOTO TATOTEHUS.
[Ipaktuka: Pemenue pacyeTHbIX 3a1a4.
1.5. |3akoHBI COXpaHEHUs Teopusi: 3akOH COXpaHEHHS UMMYIIbCA ISl 3aMKHYTOW CHCTEMBI
TeJ. 3aKOH COXPaHEHHUS SHEPTUU.
[IpakTuka: penieHue pacueTHbIX 3a4ad.

1.6. |Mexanundeckas paboTa u Teopus: Padora cumbl. Mexanudeckass MOIITHOCTh. KuHeTn4eckas
MoUIHOCTb. [IpocThie U TOTEHIMAJIbHAS JHEPrus. 3aKOH COXPAHEHUS MEXaHUYECKOU
MEXaHU3MBbI SHepruv. MOMEHT CHUJIBI.

[Ipaktuka: Pemenue pacyeTHbIX 3a/a4.

1.7. |HaBnenue. 3akon Ilackans. | Teopus: JlaBnenue TBepmoro tena. [laBinenue raza. Armocdeproe
3akoH Apxumena. JaBieHue. 'mapocrarnyeckoe AaBI€HUE BHYTPH KHUIKOCTU. 3aKOH
[InoTHOCTH BemiecTBa [Tackans. 3akon Apxumena.

[Ipakruka: Pemenue pacyeTHbIX 3a1a4.
MonyJn 2. TensioBble siBjieHusi. Pemmenne KauecTBEHHBIX U PACYETHBIX 33124

2.1.  |CrpoeHue BellecTBa. Teopus: Crpoenue BemiecTBa. Mojaenu CTpoeHHUs ra3a, )KHIKOCTH
Mopnenu cTpoenus rasa, U TBepnoro Tena. TeroBoe ABM>KEHHE aTOMOB U MoJieKyl. CBA3b
KUJKOCTH M TBEPAOTO Tejla | TeMIepaTypbl BEUIECTBA CO CKOPOCTbIEO XAOTHYECKOIO ABUKECHUS

yactull. bpoynosckoe nuxenue. Juddysus.
[IpakTuka: PemeHne pacdeTHbIX 3a1a4.

2.2. | OCHOBBI TEPMOMHAMUKHU Teopus: TemnoBoe paBHOBecue. BHyTpeHHss sHeprusi. Pabora u
TerIonepeaya Kak CHocoObl M3MEHEHMs BHYTPEHHEW >Heprum.
Bunel  temnomnepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKLUSA,
n3nydyeHue. KonuuecTBo TEMIOTHI. 3aKOH COXpPaHEHMsI SHEPTUU B
TEIJIOBBIX MIPOLIECCaX.
[IpakTuka: Pemenne pacdeTHbIX 3a1au.

2.3. |H3meHeHue arperaTHbix Teopus: IlnaBnenne wu  kpucraumsauus. Mcmapenue u

COCTOSHUH BEIIECTBaA

KOHACHCAaIus. Kunenne JKUJIKOCTH. B1aXXKHOCTh BO3ayXxa.




[Ipakruka: Pemenue pacyeTHbIX 3a1a4.

2.4. |TemnnoBble MalIUHBI Teopus: TemoBele Mmammuubel.  IIpeoOpazoBanue sHepruum B
TEIJIOBBIX MAIlIMHAX. BHYTpeHHsiE 3HEprusi cropaHusi TOIUIMBA.
VnenbHas TEII0Ta CrOpaHus TOILIUBA.
[Ipakruka: Pemenue pacyeTHeIX 3a1a4.

Moayasb 3. DiieKTpOMArHUTHBbIE ABJIeHNs. PellleHne KaueCTBEHHBIX M PaCYeTHBIX 33124

3.1 DneKTpu3anus Teopus: Dnexkrpuszanus Ten. [IBa BUIA AIEKTPUUECKUX 3apsiiOB.
B3aumopeiicTBue 3NEKTPUYECKUX 3apsiioB. 3aKOH COXpaHEHMUs
NEKTPUUECKOTO  3apsia. JeKTpuueckoe rmone. JleiicTBue
ANEKTPUUECKOTO TOJISI Ha AJIEKTpUUecKue 3apsiapl. [IpoBoHUKH 1
JTUDIICKTPUKH.
[IpakTnka: Pemenue pacyeTHeIX 3a1a4.

3.2. |llocrosiuusrii anexkrpudeckuii | Teopusi:  IloctosiHHbIl  snektpuueckuit  Tok. Cunma  Toka.

TOK Hampsixenue. Onexkrpudeckoe comportuBiieHue. 3akoH Oma ist
y4dacTka  anekrpudyeckod  mnenu.  llocnmepgoBarenbHoe W
rapajiesIbHOE COEAUHEHUSI IPOBOAHUKOB.

[Ipaktnka: Pemenue pacyeTHbIX 3a/1a4.

3.3. |PaboTa 1 MOIIHOCTh Teopus: PaGora u MOIIHOCTH D3JEKTPUYECKOTO TOKA. 3aKOH

IEKTPUYECKOTO TOKA Jxoyns — Jlenna. DnekTpuueckrue HarpeBaTelibHble TPHUOOPHI.
[Ipaktnka: Pemenune pacyeTHsIX 3a/1a4.

3.4. |MarauTtHoe noiJe. Teopusi: OnbiT Dpcrena. MaruutHoe nosie Toka. Bzaumopernicteue
DneKkTpoOMarHuTHas MarHuToB. [lelicTB€ MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM.
WHIYKIMS OnekrpoMarauTHas UHAYKIUA. OnbiTel Dapajes.

DJeKTpOMarHuTHbIE KOJIEOAHUS U BOJTHBL.
[Ipaktuka: Pemenue pacyeTHbIX 3a1a4.

3.5 Onrtuka Teopusi: 3akoH TPSAMOJIUHEMHOTO PACHIPOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHus ceera. [Ipenomnenue cpera.
JIunza. @okycHOE pacCTOsSHME JMH3bl. [7a3 kKak onTuveckas
cucrema. OnTu4ecKue npudopkl.
[Ipaktuka: Pemenue pacyeTHbIX 3a/a4.

Monyanb 4. KBanToBbI€ siBjieHUs1. Pelienne KauecTBEHHBIX U PACUETHBIX 3a/1a4
4.1 PagnoaktuBHOoCTh. OnbiTel | Teopusi: PagmoaktuBHOCTh. Anbda-, Oera-, ramMma-u3JIy4eHusl.
Pesepdopna OmnsiTh Pe3epdopna.
[Ipaktuka: Pemnenne pacyeTHbIX U TEKCTOBBIX 3a/1ad.
4.2. |Ilnanerapnas moznenb atoMa |Teopus: Ilnanerapnas monens aroma. CocraB aTOMHOIO sapa.
SlnepHble peakuuu.
[IpakTuka: Pemnenne pacyeTHbIX U TEKCTOBBIX 3a/1ad.

Moay.s S. PerieHue TeKCTOBBIX 3a1a4. PelieHue Ka4eCTBEHHBIX M PACYETHBIX 32124

5.1.  |Anroputwm peuieHus Teopus: JlaBnenne. AtmochepHoe naBnenue. 3akoH [lackans

TEKCTOBBIX 3a4ad. PemieHue
TCKCTOBLIX 3a1a4 I10 TEMaM:
«MexaHU4ecKHue SBJICHUS,
<<A3p0 U TUAPOCTATUKA»

Wuepuus. Cunel B npupope. Cuna tpenHusa. Cuiia ynpyroctH.
3akoH Apxumena. 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.
HesecoMocTs. MexaHndeckoe  JIBHIKCHHE. PaBHOMEpHOE
NpsIMOJIMHEMHOE JABM)KEHHE. PaBHOYCKOpEHHOE MPSIMOJIMHEMHOE
neuxkenne. CBoOomHoe maaeHue. JIBUKEHHE MO0 OKPYKHOCTH.
3aKOH COXPAaHEHMS UMITYJIbCA. 3aKOH COXPAHEHUS MEXaHUYeCKOU
JHepruu. Mexanudeckas pabota W MOIHOCTh. [IpocThie
Mexanu3mbl.  KIIJI mpocteix MexaHu3MOB. MexaHuuecKue




KoJIe0aHus U BOJIHBL. 3BYK.
[Ipakruka: Pemenue TeKCTOBBIX 3a/1au.

5.2

Pelienne TEKCTOBBIX 3a4a4
no teMme: «TerioBble
SIBJIEHUS

Teopus: Crpoenue BemniecTBa. Mojenu CTpoeHuUs ra3a, 5KHIKOCTH
U TBepHuoro Tena. TerioBoe ABMKEHHE aTOMOB U MoJieKyd. CBs3b
TEMIIEpaTyphl BEIIECTBA CO CKOPOCTHIO XaOTHYECKOTO JBUKEHUS
yactull. bpoyHoBckoe nBuxkenue. Auddysus.

TermoBoe paBHOBecue. BhHyrpeHHsss oHeprus. KommuaectBo
TEIJIOTHL. YIeNbHAs TEIJIOEMKOCTh. Y/ENbHAas TEIJIOTa CTOPAHUS.
3aKoH COXpaHEHUs SHEPTHH B TETUIOBBIX MPOIIECCaX.

[lnaBnenne u kpucrawmsauus. lcrmapeHne ©W KOHAEHCALMSL.
Kunienne xuaxoctu. BiaxxHOCTh BO31yXa.

[IpeobpazoBanue sHEPTUH B TEIJIOBBIX MaIlIHAX.

[IpakTrka: Pemenue TEKCTOBBIX 3a/1a4.

5.3.

Pemntenne TeKCTOBEIX 3a7a4
1o TeMe: «NEeKTPUIEeCKue 1
MAarduTHBIE SIBIICHUS

Teopus: Dnexrpuzanusi Ten. [[Ba BuUIA AIEKTPUUECKHUX 3apsiiOB.
B3aumopeiicTBue 3NEeKTpUYECKUX 3apsiioB. 3aKOH COXpaHEHMUs
ANEKTPUUECKOTO  3apsiia. nekTpuueckoe rmone. JlelicTBue
ANEKTPUUECKOTO TOJISI Ha AJIEKTpUUecKue 3apsianl. [IpoBoHUKH 1
JueKTpukd. [locTostHHBIN 2nekTpudecknid Tok. Cuna TOKa.
Hampsoxenue. DnexTpudeckoe conmpoTuBieHHe. 3akoH Oma i
ydacTka  ajekrpudyeckod  menu.  llocnmegoBarenbHoe U
napajiesIbHO€ COEAUHEHUSI IPOBOAHUKOB.

PaGota m MOIIHOCTH ANIEKTPUUYECKOTO TOKa. 3akoH Jxoyms —
Jlegna. MarautHoe mone ToKa. B3amMoaeicTBUEe MAarHWUTOB.
JlelicTBe  MarHUTHOrO IOJIA Ha MPOBOJHHUK C  TOKOM.
OnekrpoMarauTHas UHAYKIUA. OneiTel Dapajes.
DJeKTpOMarHuTHbIE KOJIEOAHUS U BOJIHBIL.

[Ipaktuka: Pemenne TeKCTOBBIX 3a1ay.

5.4.

Pemnrenne TeKCTOBBIX 3aJa4
o Teme: «ONTHKa»

Teopusi: PacmpoctpaneHue, OTpa)K€HHUS, HPEJIOMJICHHS CBETa.
Paznoxxenue cBera B crekrp. OcoOEHHOCTH MpPETOMIICHUS
CBETOBBIX JIy4eil Ha KPUBOJMHEHHBIX MoBepxXHOCTAX. [Ipuponnbie
sBieHus cBera. OnTudyeckue npubophl.
[Tpaktuka: Pemenue TeKCTOBBIX 3a1a4.

5.5.

Pemnrenne TeKCTOBBIX 3aJa4
1o teme: «KBaHTOBBIC
SIBJICHUA»

Teopus: PagmoaktuBHOCTH. Anb(da-, Oera-, ramMmma-u3IydeHHs.
Onwitel  Pesepdopna. Ilmanerapuas moxens artoma. Cocras
aTOMHOTO si7jpa. SIaepHbIe peaKivu.

[IpakTuka: Penienue pac4eTHBIX U TEKCTOBBIX 3a/a4.

Mopayas 6. IlpakTnkyMm no noaroroske Kk OI'J. Pemienne kaueCTBEHHbIX M PACYETHBIX 32124

6.1. |Pemenue Teopus: Onpenenenue WIOTHOCTU MaTepuana Tena. OnpeneneHue
SKCIIEPUMEHTAIbHBIX 3371a4 | BBITAJIKUBarOmEed cuibl  (cwibl  Apxumena). OmnpeneneHue
1o TeMe «MexaHndeckue XKECTKOCTM NpykKuHbl. MccnenoBaHue 3aBUCUMOCTH — CHIIBI
SIBIICHUSD) YIPYrOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENECHU DPa3psLKEHUS
npyxuHbl. M3mepenue koddduumeHTa TpeHUs CKOIbKEHHS
MEX1y KapETKOW U IOBEPXHOCTBIO PEMKHU.
[Ipaktuka: BeinmonHenue 1abopatopHbIX padoT.
6.2. |Pemenue Teopusi: HccnenoBaHue 3aBUCMMOCTH TepHOia  CBOOOJHBIX

OKCIICPUMCHTAJILHBIX 3a1a4
1o Teme: «MexaHn4eCcKue
SABJICHUA»

KoJieOaHUH HHUTSHOTO MasTHUKA OT JMUHBI HUTH. OmpenencHue
KIIJIT HakIOHHOM  INIOCKOCTH. UccnenoBanue  ycioBus
paBHOBecusi peiuara. OmpeneneHue MeXaHHMYECKOH paboTh
MPOCTOTO MEXaHW3Ma (Ha MpUMeEpPe HETOABMKHOTO M TIOJBIKHOTO




010Ka).
[IpakTrka: BeimonHenne 1ab0paTopHBIX padoT.

6.3. |Pewmenue Teopust: Pacuér mouHoctu Toka. ITpoBepka mpaBuia JUisl CHUIIBI
SKCIEPHUMEHTAJIbHBIX 337a4 | 3JI. TOKA [IPH MAPAIJIEIIBHOM COEAUHEHUH IBYX TPOBOJHUKOB R1 1
o Teme «Qnekrpuueckue 1 |R2. Ompenenenue paboTel snekTpuyeckoro Toka. [IpoBepka
MAarHuTHBIC ABJICHUS) ImpaBujia JIIs 3J1. HaITPAKCHUA Inpu IO CJIEA0BATCIIbHOM
COCAMHCHUHN JBYX IIPOBOJAHHKOB. I/ICCJICIIOBaHI/IC 3aBUCHUMOCTHU
CHJIBI DJIEKTPUYECKOTO TOKa B PE3UCTOPE OT HAIPSDKEHUS HA €ro
KOHIIaX.

[IpakTrka: BeimonHeHne 1a60paTopHBIX padoT.

6.4. |Pemenue Teopust: UccnenoBanue  sBIEHHS ~ OTPaXEHHUS  CBeETa.
IKCIIEPUMEHTAIBHBIX 33734 | VMccaenoBanue siBIEHUS MpEIOMIICHUs cBeTa. Pas3noxkeHne cBera B
o reme «OnTuka» cnekTp. M3ydyeHne ocoOeHHOCTEN MPENOMIIEHUSI CBETOBBIX JTydei

Ha KPUBOJIMHENHBIX IOBEPXHOCTSX.
[Ipaktuka: BeimonHeHne 1ab0opaTopHBIX paboT.

8. Marepua/ibHO-TEXHHYECKOe o0ecneyeHne JONMOJTHUTEIbHOM 001eo0pa3oBaTe/1bHOM
o0uepasBuBaoLell NPOrpaMMbl

[Iporpamma peanusyercs € HUCHOJB30BAaHUEM MYJIbTHUMEIUHHOTO 000pYyAOBaHUS, (HU3HUUECKOTO
JIEMOHCTPAIIMOHHOTO W J1abOpaTopHOTO OO0OpYAOBaHUS, HATJSAHBIX TOCOOMH W TUIAKTUYECKHX
MaTepHaoB.

9. MeToanyeckue peKOMEeH 1AM M0 OPraHU3aluu 00Pa30BaTeILHOTO Mpolecca

3aHATHS TI0 JAaHHOW MporpaMMe COCTOSIT M3 TEOPETUYECKOM M MPAKTUYECKOW 4YacTeu.
TeopeTnueckuii MaTepHall COYETACTCS C PEICHUEM 3a7a4d U SKCIICpUMEHTAIbHBIMU paboTamu. OOyueHne
OCYILIECTBIISIETCSl MOCPEICTBOM CIIEAYIOLIUX METOJOB: Oecelna, aHaNM3 TEKCTa 3aJadyd, HaOIoAeHUE,
pelieHue 3aay, 1a00paTopHble U HKCIIEPUMEHTAIbHbIE PA0OTHI.

B Hauane kaxaoro MoAayisl MOBTOPSIIOTCS OCHOBHBIE 3aKOHBI U (OPMYIBI COOTBETCTBYIOIIETO
pasnena. B Hauanme u3ydeHHs] MPOrpaMMBbl JAETCs J(BA 3aHATHUS, LIETBI0 KOTOPBIX SBISETCS 3HAKOMCTBO
yUaluXcs ¢ MOHATHEM «3ajjaday, UX KjlaccHu(UKaIel 1 OCHOBHBIMH CIIOCOOaMU penieHus. 3aHsATUs T10
PELICHUIO 3aJa4 CTPOSATCS Ha BBINOJHEHHHM KOHTPOJIBHO-U3MEPHUTENbHBIX MaTtepuanoB OI'D. Bombmioe
3HAYEHHUE YAETSETCS AITOPUTMY, KOTOPBIM (DOPMUPYET MBICIHUTEIbHBIE ONEpaluu: aHallu3 YCIOBUS
3aJlauu, JA0TaJIKa, IPOEKT PEUICHUS, BbIIBUKEHHUE TUIIOTE3bI (PEIIeHHUE), BEIBO/I.

[Tpu noBTOpeHuu 000OIIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUECKUI MaTepuan, Tak U MPHUEeMbl
pelIeHus 3a/1au.

10. ®opmbI yueOHO# padoThI

CDpOHTaJ'ILHaSI, HHANBUAYAJIbHAA U T'PYIIIIOBAsA pa60Ta.

11. ®opMBbI KOHTPOJIA
11.1. ®opMbI TeKylIero KOHTPOJIS YCIIeBAEMOCTH M MPOMEKYTOUHOM aTTecTauuu

Tekymuii KOHTPOJIb YCHEBAEMOCTH OCYLIECTBIISETCS HA 3aHATHSAX Ha OCHOBE HaONONeHHH 3a
JESITEIbHOCTBIO yYaIllUXCA B XOZ€ 3aHITHM.

ITpomexyTouHOH aTTecTalei Mo UToraM OCBOEHHsS KaXKJIOTO MOJYIsS SIBJISETCS 3a4eT B (opme
MIPOBEPOYHON PabOTHI, I/Ie YHalMMCs MpeJIaraeTcsi OTBETUTh HAa BONIPOCHI U PEUINTh 3a7auu (pelieHue
TPEHUPOBOYHBIX 3a1aHuil OI'D no moxynsam 1-6).



Ne ni/m HaunmeHoBaHMe MOaYIeH Bun xoHTpoOss
1 MexaHnyeckue sBJIEHMs. PellleHne KaueCTBEHHBIX M PACUETHBIX
ITpoBepounas pabora
3a1a4
2 TemioBble siBJIeHUs. PelieHne KaueCTBEHHbBIX U PACUETHBIX 3a/1a4 ITpoBepouHas pabora
3 DNeKTpOMarHUTHbIE SBJICHUS. PellleHne KaueCTBEHHBIX U PACUETHBIX
ITpoBepouHas pabora
3a/1a4
4 KBanToBbI€ siBieHUs. PeleHre KauecTBEHHBIX M pacueTHBIX 3a1a4 ITpoBepouHas pabora
5 Pemenue TeKCTOBBIX 3a1a4 [IpoBepounas padora
6 [Ipaktuxym no noaroroske k OI'D IIpoBepounas padora

IIpumepHbie Bonpocs! (110 MoayJisimM 1-6)

YcTaHOBHUTE COOTBETCTBUE MCKIAY (1)I/ISI/I‘I€CKI/IMI/I BCIIMYNHAMU U €AUHUIIaMHU 3TUX BCJIIMYUH B CUCTEMC
CH: x Ka)XJ0My 3JIEMEHTY IEPBOTO CTOJIONA MOA0EPUTE COOTBETCTBYIOIIUM 3JIEMEHT U3 BTOPOTO

cToJIona.
OUNYECKHUE BEJIMYUHbI EJUHUIIBI
A) DJIEeKTpUYECKOE HaNpsKEHNE 1) xynon (Kn)
b) »srekTpuyeckoe COnmpoOTUBICHUE 2) Bart (B71)
B) osnexrpuueckunii 3apsin 3) ammep (A)

4) BomsT (B)
5) om (Om)

3anummTe B TaOAUILy BRIOpaHHBIC MU(PHI TT0JT COOTBETCTBYIOITUMHU OyKBaMHU.

Ha PUCYHKE IIPECACTABICHBI Fpa(l)I/IKI/I 3aBHCHUMOCTH CHJIBI TOKA [ B IMPOBOJHHUKE OT HAIIPSAXKCHUA U na ero

KOHIIax JJIsd IICTI)IpéX HpOBOI[HI/IKOB.
LA}
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Uemy paBHO 3IIEKTPHUYECKOE COMTPOTUBICHHUE MPOBOIHUKA A?

Ha pucynke n300pax€H X0/ MaJaouiero Ha JMH3Y Jiyya.
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Kakas u3 nunauii — 1, 2, 3 unu 4 — COOTBETCTBYET X0y IIPOLIEIIIETO Yepe3 JTUH3Y Jiyda?

Ha puc. 1 npencrasnena cxema asuxenus JIyHbl BOKpyr 3eMiu, a Ha puc. 2 — u3MeHeHue Buaa JIyHbl
JUIsl 36MHOT'0 HaOJIIO/1aTeNsl B TEUEHUE JIYHHOTO MecALa.

3 JlBwxenue Jlynn
Bust Jlyusl s semuoro nabmoaarens

4!)'.)1,3‘
Y. eedC Ddde

e Hoeonyuue [lepesas [Monnonyuue llocneanss

(’J ‘ ) ' >q HYETBCPTE HETBCPTE
7

; Jlyuu Conmuta

Puc. 1 Puc. 2
Ucnonw3yss naHHBIE PUCYHKOB, BBIOEPUTE W3 TPEUIOKEHHOTO TEPEUYHS 084 BEPHBIX YTBEPIKICHUS.
VYKkaxxurte ux Homepa.

1) IlonHomyHuto cooTBeTCTBYET NoJyiokeHue 1 Jlynsl Ha puc. 1.

2) [To mepe nepemernienus JIyHsl u3 nosoxkeHust 1 B mojoxeHue 3 3eMHON HaOIOHaTeNb BUIUT
pocT ocBeniéHHOM yacTu JIyHbI.

3) Ilonnbiit 000POT BOKPYT 3eMiIM B reOLIeHTpUUEcKoi cucteMe otcuéra JlyHa nenaer 3a 24 u.

4) HoBosyHHIO COOTBETCTBYET NosiokeHue S5 JIyHel Ha puc. 1.

HYHHOG 3aTMCHUEC MOXKHO Ha6J'IIO,I[aTB B TIOJIHOJIYHHEC, KOra TEHb OT Semnu nomnagacTt Ha

5 o
) JIyHHBIN JIACK.

Ha pucynke n300pak€H X0/l Iaalo1ero Ha JMH3Y Jyda.

Kaxkas u3 nunanii — 1, 2, 3 unu 4 — COOTBETCTBYET XO/1y MPOIIEIIETO Yepe3 JIMH3Y J1yda?

B snexrpuueckoii menu (cM. pUCYHOK) BOJIBTMETp Vi MOKa3bIBaeT Hampsbkenue 2 B, Bonbtmerp Vo —
Hanpspkenue 0,5 B.

H
R1®R:

YeMy paBHO HanpspKeHHE Ha Jiamre?




JIyu cBeTra nepexouT U3 CTEKIa B BO3AYX, MPEJIOMIISACH HA TPAHUIIE
paznena nByx cpea. Kakoe u3 nHanpasnenuit 1-4 cooTBeTcTBYeT
MPEJIOMIIEHHOMY J1y4y?

[lo mpoBOAHHMKY TEYET TMOCTOSHHBIN IEeKTpUYecKuii Tok. Ha pucyHke oroOpakeHa 3aBHCHMOCTh
BEJINYMHBI 3apsAJia ¢, IPOXOAAILETO Yepe3 MPOBOJHUK, OT BpeMeHHU f. UeMy paBHa CHJIa 3JIEKTPUYECKOTO
TOKa B IPOBOJTHUKE?

g. K1k

12

Kpumepuu oyenueanusa:
85 - 100 % npasunvHbix 0meemos — GblCOKULL YPOBEHD,
70 - 84% npasunvbHbIX 0MEEN08 — NOBLILUEHHDIU YPOBEHb,
50 - 69% npasunvrbix omeemos — cpeoHuUll ypo8eHsb,
menee 50 % npasunvbHblx 0MEemos — HU3KULL YPOBEHb.
OneHka «3auTE€HO» CTAaBUTCS MO MTOTaM TECTHPOBAHMS, €ClIM OOydYaloLIUMCS NOCTUT CpeIHUN
YpOBEHb U BhILIE (MpaBUIbHBIX 0TBETOB 50 % U BbIIIIE).
OneHka «HEe 3a4TEHO» CTAaBUTCA IO HTOraM TECTHUPOBAHHS, €CiIu OOy4alouluiicss He JOCTUT
cpeaHero ypoBHs (IpaBWIbHBIX 0TBETOB MeHee 50 %).

IIpumep npoBepouHoii padoTsl B popmare OI'D

1. YcraHoBHUTE COOTBETCTBHE MEXIY (DU3MYSCKHMMHU BEJIMYMHAMU W TPUOOpAMH U M3MEPEHUS ITHX
BEJIMYUH: K KXKJIOMY DJIEMEHTY MEPBOTrO CTOJIONA MOAOCPUTE COOTBETCTBYIOLIUI AJIEMEHT W3 BTOPOTO
cToJIoma.

OU3SNYECKAS BEJIMYNHA

A) armocdepHoe IaBiieHne

b) temneparypa Bo3ayxa

B) BinaxkHOCTH BO3/yXa

I[TPUBOP

1) manoMmeTp

2) TepMOMETp

3) xamopumerp

4) GapomeTp-aHEepOus

5) rurpometp

3amuiinTe B OTBET I_[I/I(bpbl, PacCIoJIOKUB UX B MOPAAKE, COOTBETCTBYIOLIEM 6YKB3.MZ

A B | B

OtBeT: 425



2. YCTaHOBHTE COOTBETCTBUE MEXKIY GOopMyliaMu JJisi pacueTa PU3NISCKUX BEIHMYMH U HA3BAHUSAMU ITUX
BennuuH. K Kax 10 mo3uimu nepBoro croiaodna nogdepuTe COOTBETCTBYIOUIYIO MO3UIIMIO BTOPOTO
cTos01a 1 3anuIuTe B TaOIHIly BEIOpaHHbIe HU(PBI IO COOTBETCTBYIOIIMMH OyKBaMHU.

O®OPMYVIJIbI

U
A) Ml —n) B) ¢:m-lz—h)
ON3NYECKHE BEJIMYMHBI

1) ynenpHas TerioTa mapooopa3oBaHUs

2) KOJIMYECTBO TEIUIOThI, HEOOXOAMMOE JIJIsl HAarpEeBaHMs TBEPAOTO BEIIECTBA

3) ynenbHas TEIJIOTA IJIABJICHUS

4) ynenpHas TEIUIOEMKOCTD BEIIECTBa

3anuuuTe B OTBET HUQPHI, pACHOJIOKUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A 5|
]

OtrBeT: 42

3. Typucrt pazxker KocTep Ha npuBajie B 0e3BeTpeHHYIO0 noroay. Haxoasce Ha HEKOTOPOM pacCTOSIHUU OT
KOCTpa, TYPHUCT OIyIaeT Terio. Kakum cnoco6oM B OCHOBHOM MPOUCXOUT MIPOIIECC Mepeaadn TeTI0ThI
OT KOCTpa K TypucTy?

1) myTem TemaonpoBOAHOCTH

2) myTeM KOHBEKLUU

3) myTeM U3ITydeHUS

4) myTeM TETUIONPOBOJHOCTH U KOHBEKITUHU

OrseT: 3

4. IIpounTaiiTe TEKCT M BCTAaBBTE HA MeECTa IMPOIYCKOB CJOBa (CIIOBOCOYETAHMsI) M3 TMPUBEICHHOTO
CITHCKA.

Jns wuirocTpauyMu ACHCTBUSL 3aKOHOB THJPOCTATUKM W JUHAMHUKUA Y4YUTENb IIOKa3ajl B Kjacce
cnenyromid ombeiT. Ha 7neBoi damike BecoB OBUIM YCTAHOBJICHBI CTakaH C BOJOW W IITaTHB C
MOJBEIIICHHBIM K HEMY TI'PY30M, a Ha ApPYyroi ypaBHOBemuBawomas ux rups (puc. 1). I'py3 npu stom
HaXOJWJICS LIEJIMKOM HaJl BOJOW. 3aT€M y4UTEelb YJUTMHWI HUTh HACTOJBKO, YTO I'Py3 OKa3ajics B BOJIE, HE
Kacasicb CTEHOK M JHa cTakaHa. Ilpm 3TOM paBHOBECHE BECOB, BOINPEKU OXKUJAHUAM HEKOTOPBIX
YYEHUKOB, HE HAPYIIHIOCH.

_.T.__'_' :L‘:

Puc. 1 2N

[Touemy xe Tak mpoucxoaut? Beap mpu onmyckaHUU Tpy3a B BOAY HATSDKEHUE HUTH YMEHBIIAETCS Ha
BEJINYUHY (A), neiicTByrolieil Ha rpy3, a 3TO 3HAYMUT, YTO YMEHBIIAECTCS W CUJIA JABJICHUS
ITaTUBA Ha JIEBYI yamky. OJHAKO, COTJIACHO (b), Ha 2Ty e BeNTWYHHY BO3pacTaeT cuia,
JNEHCTBYIOIIAs CO CTOPOHBI I'py3a Ha BOAY U (B). Takum oOpaszoMm, naBieHHE CTakaHa Ha
qamky yBenuuyuTcs. llpuyem yMmeHbIIEHWE CHJIBI JaBlE€HUS IITaTUBa OyJeT B  TOYHOCTH
CKOMIICHCUPOBAHO YBEIUYECHUEM (I') crakana Ha yamky BecoB. BOT mosToMmy paBHOBEcHE

BECOB HE HAPYILIAETCSI.
Cnucox cnos u cio8o0co4emaHnuil:
1) cuna TspkecTu

2) BTopoii 3akoH HeroTOHA

3) apxumenoBa cuia

4) HUTH

5) tpetuii 3akoH HproToHa



6) cuia n1aBJICHUS

7) aHO cocyna

3anummre B TaOnuIly BHIOpaHHBIE IUQPHI MOJX COOTBETCTBYIOIIMMHU OykBamu. Lludpsr moryr
MOBTOPATHCSI.

A BB Jr |

I

OTBet: 3576

5. HepeBsinnyio kKOopoOky Maccoi 10 kr paBHOMEPHO U NPSIMOJMHEWHO TSAHYT IO TOPU3OHTAIBHOM
JEPEBSIHHON JOCKE C TIOMOIIBIO TOPU30HTAIBLHOM MPYKUHBI xKecTKOCThio 200 H/M. Y ninHenue npyKuHbl
0,2 m. Yemy paBeH k03 duiiueHT TpeHuss KopoOKH 1o Jgocke?

OtrseT: 0.4

6. [IpeameT, pacmoJiOKEHHBIM Tepea TJIOCKUM 3€pKajoM, MPUOJM3MWIM K HEMY TaK, YTO PAcCCTOSTHUE
MEXAYy HpeIMETOM M €ro M300paKeHHEeM YMEHBIIWIOCh B 2 pa3a. Bo CKOJBKO pa3 yMEHBIIMIOCH
paccTosiHUE MEX]Ty ITPEIMETOM U 3epKajiom?

OtBeT: 2

7. Ha pucyHke npezacraieH rpadyk 3aBUCUMOCTH TeMIIEpaTypbl OT BPEMEHH ISl TIpoliecca HarpeBaHus
CIIUTKa CBUHIIA Maccou 1 Kr.

327p-—————- —

27p————" |

127 b= !

7 | R
0 5 10 15.4omun

Kakoe konudecTBO TEroThl mojaydusl cBuHel 3a 10 muH HarpeBaHus? OTBET AaliTe B KUJIOHKOYIISX.

(Y nenpHas TEIIOEMKOCTh CBUHIIA — )
OTBeT: 26
8. Ha pucynke n300pakeHbI TpHU OJMHAKOBBIX AJICKTPOMETPA.

[ap snekTpomeTpa A 3apspkeH OTPUIATENLHO U MOKa3bIBaeT 3apsn 3 ef.,
map snekrpomerpa b He 3apsoken, map snextpomerpa B He 3apsbken. KakoBo Oynmer mokaszaHue
anekTpomeTpa A, eciu mapbl A u b coemuHUTh TOHKON MEIHON MPOBOJIOKOM ¢ mIapoM anekrpomerpa B?
Omeem 3anuwiume 6 eOUHUYAX.
OtBerT: 1
9. Pesucropet R1 = 20m u R2 = 3 OM coeuHeHbI mapaienbHo, Kak MOKa3aHO Ha CXEME.

'RI

—":_:*:;J—- R, }

Kakast MomHoCTh BblJIenseTCs B pe3uctope Ri, ecnu amnepmerp nokasbiBaer cuity Toka | = 1 A? Omeem
3anuwume 6 8amMmMax.

OTBeT: 0,72

| Tr: o dyp. o
10. CkonbKO 0-4acTUI] BOZHUKHET B PEAKLUH iptali =7 3 He

OTtBeT: 2



11. MaremMaTu4ecKkuii MasTHUK COBEpIIACT HE3aTyXamwIlue TrapMOHUYECKHe KoyieOaHus (CM. puc.).

k.
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|
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|
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A
Kak n3MeHsroTCs moaHas MeXaHndecKkas OHEPIUA U NOTCHIHAJIbHAA SHCPIUA MasTHUKA ITPH IIEPEXOAC M3

TOYKH A B TOuky b?

JIist KaX 0¥ BEJIMUMHBI ONIPEACIINTE COOTBETCTBYIOUIUIN XapaKTep U3MEHEHHUS:

1) yBenuuuBaercs

2) yMEHbIIaeTCst

3) He u3MeHsieTcs

3anuuuTe B TaOIUIly BBIOpaHHBIE UQPHI U K0 (usnueckoil BenmuuuHbl. L{udpel B oTBETE MOTYT
MTOBTOPSTHCS.

[Monnass mexanuyveckass 3Heprus|IloTeHnuaabLHaN IHeprus
MASATHUKA MAATHHKA
OTrBeT: 3&1

12. B nporiecce TpeHus 0 IIENK CTEKJIIHHAs Majlouka Mprodpena MoJoKUTENbHbIN 3apsa. Kak npu satom
M3MEHWJIOCh KOJMYECTBO 3apsDKEHHBIX YAaCTHUI] Ha MajoyKe U IIeJKe MpPU YCIOBHH, YTO OOMEH aToMaMu
BO BpeMs TpEeHHS He mpoucxoawn? Jlimd KaxI0W BEJIMYUHBI ONMPENEITUTE COOTBETCTBYIOIIHMI XapaKTep
M3MEHEHHUS:

1) yBenuuuBaercs

2) yMeHBIIaeTCs

3) He u3MeHseTcs

3anumuTe B TaOIUIly BRIOpaHHBIC ITUGPHI TS KaXI0U (u3ndeckoi BenmnuuHbl. L{ludpel B oTBETE MOTYT
MTOBTOPSATHCS.

KosmuecTBo 3/1eKTPOHOB HAa|KoJiMuecTBO JJIEKTPOHOB HAa
1eJKe najouke
OtBet: 1&2

13. I'opu30OHTaIBEHO pPaCHOJIOKEHHBIM JUCK pamuycoM R = 40cM paBHOMEpPHO BpamaeTcsi BOKPYT
BEPTUKAIBHONH OCH, IPOXOJsiiel uepe3 HeHTp nucka. Ha pucynke m3zoOpaxeH rpaduk 3aBUCUMOCTHU
MOJYJIsl YCKOPEHHS & TOUEK JIMCKa, JISKAIINX Ha OJHOM €ro pajauyce, OT PacCTOSHUS I' IO LIEHTpa JHCKa.

2
a, micA

1.6 - A

0.8 \ R2

0 0,2 0o M

Bun cBepxy

Hcnonb3ys pUCyHOK, BBIOEPUTE M3 MPEUI0KEHHOTO MEepEeyuHs JIBa BEPHBIX YTBEPXKICHMSA. YKaKUTE UX
HOMEpa.

1) YrioBast ckopocTh BpaleHHs Jcka paBHa 4 paj/c.

2) JluneliHas CKOPOCTh BpallleHHs TOUKU A (CM. puc.) paBHa 1,6 m/c.

3) Jluneiinasi CKOPOCTh TOUKU B B 2 pa3za MeHblIe JMHEHHOW CKOPOCTU TOUKH 4.

4) YrioBasi CKOPOCTb BpallleHUs] TOUKK B paBHa yrioBOil CKOPOCTH BpalleHUs TOUKH A.



5) Tlpu yBeIMYCHUHU YIIIOBO¥M CKOPOCTH BpAIICHHUS AMCKAa B 2 pas3a rpaduk 3aBucumocTu a(r) mpoitmer
yepe3 Touky X (CM. pUCYHOK).

OtBer: 34
14. Ha pucyHke n3o0pakeHa IIKaia JIeKTPOMArHUTHBIX BOJIH.
I | ] I —
= = = = = =1 = = = = = =] =
R EEEEREEIEIEEHIE Eled >
o e = 2 2 = = |- = i IMamma-
“: TR 8 =N = = = HITYUEHHE
- o en = A
Papnousnygenue Pentrenosckoe
- ‘—-.,_:' H3NYYEHHE

.
I e
Hudpakpacuoe wznvuenne | Yiuerpadmonerosoe
Buaumeril cger  M3AYHUEHAC

[Tonp3ysck mIKanaoOi, BHIOEPUTE M3 MPEJIOKEHHOIO IMEPEUHs JIBa BEPHBIX YTBEPXKIEHUS. YKaXHUTE HX
HOMeEpa.

1) DnexkrpoMarauTHbie BoJHBI yacToToi 3000 kI'11 mpuHaAIEKAT TOIBKO PATHOU3TYICHHIO.

2) Haubonbliryto CKOPOCTh paCIpOCTPAaHEHUS B BaKyyMe UMEIOT TraMMa-JIy4H.

3) DiekTpoMarHuTHBIE BOJHBI uactoToii 10° TTi Moryr mnpuHamIexaTh Kak HH(paKpacHOMY
U3IIy4YEHUIO, TaK U BUJIUMOMY CBETY.

4) PeHTreHoBCKHE JIydd UMEIOT OOJIBIIYIO ITTUHY BOJIHBI IO CPABHEHUIO C YIBTPA()UOIECTOBBIMH JIydaMH.
5) JluHBI BOJIH BUJMMOTO CBETA COCTABJISIOT JECATHIE TOJU MUKPOMETpA.

OrBet: 15]51
15. YueHuk mpoBel OMBITHI M0 U3YYEHUIO CHJIBI TPEHHSI CKOJILKEHHUS, PABHOMEPHO TIepeMenias Opycok C

rpy3aMd 1O  TOPU30HTAJBHBIM  TIOBEPXHOCTSIM  C  TOMOINBIO  JUHaMoMeTpa  (cM.puc.).

)

Pesynbratel um3MepeHuii Macchl Opycka ¢ Trpy3aMH m, IUIOIIAOU CONPUKOCHOBEHUS Opycka u
MMOBEPXHOCTU S U NMPHUJIOKEHHOH critbl F OH mpeacTaBui B Tabiuiie.

Ne onbiTa IoBepxHOCTD m,rS, em’ F, H
1 Hepessinnas peiika 200 30 0,8
2 [TnactukoBas peiika 200 30 0,4
3 JepeBsinnas peiika 100 20 0,4

Ha ocHOBaHUM BBITTOJTHEHHBIX U3MEPEHUI MOKHO YTBEPKAATh, YTO CHJIA TPEHUS CKOJIBKECHHS
1) He 3aBHCHT OT IUIOIIAM CONPUKOCHOBEHUS OpyCKa M TOBEPXHOCTU

2) yBETMUYMBAETCS C YBEIMUCHHEM IUIONIA M COIIPUKACAEMBIX IOBEPXHOCTEN

3) yBenMYMBAeTCA C yBEITUYEHUEM MacChl OpycKa

4) 3aBHCHT OT poJia COTPUKACAIOLINXCS TOBEPXHOCTEH

OTBerT: 4

16. Y4eHUK MpOBEN SKCIEPUMEHT MO M3YYEHHUIO CHUJIBI YIPYTOCTH, BOSHUKAIOUIEH MPH MOJBEUIMBAHUH
IPy30B pa3HON MacChl K PE3UNHOBBIM IIHYpaM Pa3HOM JUIMHBI U TOJIIIHHBIL.

Pe3ynbTarhl SKCIIEpPUMEHTANBHBIX MPSAMBIX U3MEPEHUI MacChl Tpy3a M, AuaMeTpa MOMEePEYHOro CEYCHUS
mHypa 0, ero mepBoHavdanbHOW mmmHBl lo w ymmuaenus (I — lo), a Takke KOCBEHHBIE H3MEPEHHUS
K03 (HUIMEeHTa KEeCTKOCTH K mpecTaBieHsl B TabIuIe:

Ne onmbira m, kr d, mm lo, em (I-lo), em k, H/m

1 05 3 50 5,0 100
2 05 5 100 3,6 140
3 05 3 100 10,0 50

4 10 3 50 10,0 100

BLI6epI/ITC HU3 NPCHIOKCHHOIO IMEPCUHSA JABA YTBCPKACHHUA, KOTOPLIC COOTBCTCTBYIOT pPE3yJIbTaTaM
MMPOBCACHHBIX OKCIICPUMCHTAJIbHBIX H3MepeHHI>i. VkaxuTe ux HOMCpa.
1) HpI/I YBCIIMYCHUHN UIMHBI HIHYpA €T0 KCCTKOCTh YBCIIMUUBACTCH.



2) Ilpu yBenn4YeHUH TOJIMHBI HIHYPA €ro KECTKOCTh YBEIUUUBAETCS.

3) YanuHeHue mHypa He 3aBUCUT OT €T0 MEPBOHAYAIBHOM JITTUHBL.

4) XecTkoCTb HIHYpA HE 3aBUCUT OT MacChl NOABEILINBAEMOT0 IPy3a.

5) YanuHeHue niHypa 3aBUCHUT OT YIIPYTHX CBOMCTB MaTepHalia, U3 KOTOPOTO M3TOTOBJIEH UCCIEAYEMbIN
oOpaszerl.

OTBeT: 24|42

17. Vicrione3ys nMHAMOMETp, CTaKaH ¢ BOJOH, IIHHAP Ne 2, cobepHuTe SKCIEPUMEHTAIBHYIO YCTAaHOBKY
JUIS ONPEJENICHUs] BBITAJIKUBAIOIIEH CUIIbI (CHiibl ApXuMela), NeHCTBYIOLIEH Ha LWIMHJIP, HMOJHOCTBHIO
MOTPYKEHHBIN B BOAY. AOCOJIIOTHAsI OTPEIIHOCTh U3MepeHus cuiibl coctasisieT 0,02 H.

B 6nanke omsemog Ne 2:

1) cpaenaiiTe pUCyHOK SKCIIEPUMEHTAIBHOM YCTAaHOBKH;

2) 3anumwure GopMyay JUIsl pacueTa BbITAIKUBAIOIIEH CUJIbL;

3) yKaxuTe pe3ynbTaThl MOKa3aHUN JMHAMOMETpA MPH B3BEIIMBAHUU LWIMH/PA B BO3/1yXEe U MOKa3aHUMN
JMHAMOMETpa MPH B3BELIMBAHUU IWJIMHAPA B BOJIE C YUETOM aOCOJIIOTHBIX MTOTPEIIHOCTEN N3MEPEHU;

4) 3anumuTe YMCIECHHOE 3HAaYCHHE BBITAIKUBAIOIIEH CHUJIBL.

Tema: akciepuMeHTanbHOE 3a1aHNE

18. YcraHoBUTE  COOTBETCTBHE  MEXKIy  TEXHHYECKUMH  yCTpoMCTBaMM U (PU3NYECKUMHU
3aKOHOMEPHOCTSIMHU, JIEXKAIMMHU B OCHOBE NMpUHIMNA ux AerctBus. K kax ol no3uiuu nepporo crondna
MO0EpUTE COOTBETCTBYIONIYIO IMO3HUIIMI0 M3 BTOPOrO CTOJIONA M 3alUIIUTe B TAOIUIly BHIOpaHHBIC
UpHI MO COOTBETCTBYIOIIUMU OYKBaMH.

TEXHUYECKHUE YCTPOMCTBA

A) ammepmerp

b) anexrpomeTtp

OU3NYECKUE 3AKOHOMEPHOCTU

1) 3aBUCUMOCTb CHJIBI, JEHCTBYIOUIEH HAa MPOBOJHUK C TOKOM B MarHHUTHOM II0J€, OT CHJIbI TOKa B
MIPOBOHHUKE

2) 3aBHCUMOCTb CHUJIbI OTTAJIKUBAHUS OJTHOMMEHHBIX 3apSAJ0B OT UX BEIMUHHBI

3) 3aBUCHMOCTb COTIPOTHBIICHUS TPOBOJIHUKA OT €TO JITHHBI

4) 3aBHCHUMOCTb CHUJIbI TOKA B IIETIH OT €€ CONPOTUBIICHUS

3anumuTe B TaOIUIly BRIOpaHHBIE MUGPHI TT0 COOTBETCTBYIOITUMHU OYKBaMH.

[

b |
[ ]

OrBeT: 12

19. Beibepute aBa BEpHBIX YTBEPKACHUS, KOTOPbIE COOTBETCTBYIOT COJEP)KAHUIO TEKCTa. 3alHIIUTE B
OTBET UX HOMEpA.

1. MoJiHHUST — 3TO ANEKTpPHYECKUI pa3psa B atMochepe.

2. MomHus — 3TO U3Ny4eHHe CBeTa 00JIaKOM, UMEIOIUM OOJIBIION STEKTPUUECKUN 3apsi.

3. Han 3emieit Bucut 061ako, MOBEPXHOCTh KOTOPOTO, OOpalieHHas K 3eMiie, 3apspkeHa TOJI0KHUTEIIBHO.
[ToBepxHOCTh 3eMii B 3TOM MecTe OyIeT 3apsbKeHa MOJI0KUTEIBHO.

4. Hanx 3emneit BUcUT 00671aK0, TOBEPXHOCTH KOTOPOTO, oOpaiieHHas K 3eMIie, 3apsHKeHa MOJI0KUTENTBHO.
[ToBepxHOCTh 3eMiiH B ’TOM MecTe OyIeT 3apsbKeHa OTPUIIATENIbHO

5. Han 3emueii BUCHT 00J1aK0, TOBEPXHOCTh KOTOPOTo, OOpaIieHHas K 3emiie, 3apsKeHa MOJO0KUTENBHO.
3aps MOBEPXHOCTH 3eMJIHM B 3TOM MecTe Oy/eT paBeH HYIO.

Moanus

KpacuBoe u HeGe30macHoe SBICHHUE MTPUPOIbI — MOJHHUS — MPECTaBIsAET COO0M UCKPOBOM pa3psia B
aTMocdepe.

VYxe B cepenune XVIII B. uccrnenoBarenu oOpaTwuiv BHHUMaHHE HA BHEIIHEE CXOJCTBO MOIIHUU C
ANIEKTPUYECKOM UCKPOU. BhICKa3bIBaIOCh MPEANONIOKEHHE, UTO TPO30BbIe 00JIaka HeCYT B ceOe OombIme
ANIEKTPUYECKUE 3apsAabl U MOJIHUS €CTh TMI'aHTCKAsl MCKpa, HUYEM, KPOME Pa3MEpOB, HE OTIMNYAOLIASICS
OT MCKphl MEXAy mapamu osiekTpodopHoit Mammubel. Ha 5310  ykassiBan M. B. JlomoHOCOB,
3aHMMABIIUNCS U3y4EeHHUEM aTMOC(HEPHOTO IIEKTPUIECTBA.


file:///C:/search%3fkeywords=1&cb=1&search=экспериментальное%20задание

JIOMOHOCOB MOCTPOUI «IPOMOBYIO MAIIMHY» — KOHJIEHCATOP, HAXOAUBIIMICS B €ro J1adopaTopuu u
3apspKaBIIUICA aTMOC(EPHBIM IIEKTPUYECTBOM IOCPEACTBOM MPOBOA, KOHEI KOTOPOTo ObLT BHIBEICH
13 MOMEUICHHUS U TIOAHAT Ha BBICOKOM IIecTe. Bo Bpems Tpo3bl U3 KOHJAEHCATOpa MOXKHO OBLIIO M3BJIEKATh
uckpbl. Takum o0pazom, OBLIO TMOKa3aHO, YTO T'pO30BBIE OONaKa JEHCTBUTENBHO HeCyT Ha cebe
OTPOMHBIN JIEKTPUYECKUN 3apsil.

PasHbie gacTu rpo3oBoro o0siaka HECyT 3apsi/ibl pa3HbIX 3HAKOB. Yale Bcero HIKHSSA 4acTh oOiaka
(oOpamenHas k 3emiie) ObIBacT 3apspDKEHA OTPUIIATEIBHO, a BEPXHSS — MOJOXKUTENbHO. [loaTomy ecnu
1Ba oOyaKa cONMMKAIOTCS Pa3HOMMEHHO 3apsSKCHHBIMU YaCTSIMH, TO MEXy HUIMU TPOCKAKUBACT MOJTHHSL.

OpHako rpo30BOM paspsii MoOKeT npousoWtu M uHave. IIpoxons Han 3emieil, rpo3oBoe o0iaKo
CO37a€T HAa €€ MOBEPXHOCTU OOJIBIION MHAYLIMPOBAHHBIM 3aps], U MOSTOMY OOJAKO M MOBEPXHOCTH
3emuin 00pa3yroT JBE OOKJIaAKH OOJBIIOrO KOHAEHcaTopa. HampsbkeHwme Mmexay oOimakoM u 3emuied
JIOCTUTAeT HECKOJbKUX MUJUIMOHOB BOJIBT, U B BO3JyXe BO3HUKAET CUJIBHOE 3JIEKTpUuyeckoe moie. B
pe3yiabTaTe MOXKET MPOU30HTH MpoOOi, T.€. MOJHMS, KOTOpass yaapur B 3emito. IIpu 3ToM MomHHS
MHOTJIa MOpakaeT JItoJIeH, 1omMa, 1epEeBbsL.

I'poMm, BO3HMKaOUIMII TMOCIE MOJHHM, HMEET TaKO€ K€ IPOUCXOXKAECHHWE, YTO U TPECK IpHU
MIPOCKaKUBaHUU MCKpbl. OH MOSIBISIETCS H3-3a TOTO, YTO BO3JyX BHYTPH KaHajlla MOJIHUM CHJIBHO
pa3orpeBaeTcsi M pacIIMpsETCs, OTYETO U BO3HUKAIOT 3BYKOBBIE BOJHBI. OTH BOJHBI, OTPaXKasCh OT
00JaKoB, TOp U JPYrux OOBEKTOB, CO3JAIOT JIUTEIHHOE MHOTOKPAaTHOE 3XO, MO3TOMY M CIIBIIIHBI
IPOMOBBIE PACKATHI.

Orsert: 14|41

20. MosxeTr a1 MpOU30UTH pa3psi (MOJHUS) MEXAY JABYMS OJAMHAKOBBIMU IIapaMH, HECYLIUMU PaBHBIN
OJIHOMMEHHBIN 3apsAa? OTBET MOSICHUTE.

OTBeT: HeT.

OObsicHEHHE: HE MOXKET, MOCKOJIbKY 3aps] IIapoB OJUHAKOBBIM, Kak M UX (opma, HEOOXOAUMOM uis
paspsjia pa3HOCTU OTEHIIUATIOB HE BO3HUKHET.

i

A

21. K HeBecoMOi HUTH (CM. PHC.) TIOJIBEIICH Ipy3 A. #u

K HeMy Ha mpyxuHE TPHUKPEIUISIOT TPy3 B W 3aTeM HUTh INepexurarT. Kakoil u3 rpy3oB B Havaie
MaJIeHUsT UMEET OTHOCUTENIBHO 3emMutn Oostbiiiee yckopeHue? OTBET MOsICHUTE.

22. ABTOMOOWJIb JIBIKETCSI TIO TOBOPOTY Aoporu. OAuHAKOBBIE JIU IYTH IPOXOMST TPaBbIC W JICBBIC
Koneca aBToMoousn? OTBET NOSICHUTE.

23. ABTOMOOMIIL pasroHsercs ¢ MmecTa W gocturaer ckopoctu 20m/c 3a 10c. Uemy paBHa Mmacca
aBTOMOOWIISA, €CJIM PaBHOJICHCTBYIOIIAs BCEX CUII, IEMCTBYIONINX Ha Hero, paBHa 1000 H?

OtrBeT: m = 500 kr.

24. CrutomiHo#t kyOuk ¢ pebpom 10 cMm maBaeT Ha rpaHMIIE pa3jeia BOJbl U HEU3BECTHOM >KUIKOCTH,

| HemsBecTHas
HHIKOCTE

BOOA

IJIOTHOCTH KOTOPOM MeHbIIIE MIOTHOCTH BOJBI, HOTPYyKasich B BOAY Ha 2 cM (CM. puc.). pewyors pe
[I10THOCTL BEIECTBA, M3 KOTOPOrO H3rOTOBIEH KyOuk, paBHa 840 kr/m®. CB0GOJHAsS IOBEPXHOCTH
HEM3BECTHOM JKUJKOCTHM pacroiaraeTcss BBIIIE, YeM BEpXHss IOBEPXHOCTh KyOuka. Omnpenenute
IUIOTHOCTH HEM3BECTHOM >KHIKOCTH.

Otset: 800 kr/™m°.

25. B ropu30HTAaNbHOM OJHOPOJHOM MATHHTHOM IOJ€ Ha TOPU3OHTAIBHBIX IPOBOAAIINX PENbCax
TIepreHUKYIAPHO IMHUASAM MATHUTHOM MHIYKIUM PACIONIOKEH TOPH30HTANbHEIH MPOBOIHUK Maccoii 4 T



(cm. puc.).

BEKTOpa MarHUTHOU uHAyKuuu pasex 0,02 T

Kpurtepuu onennBanus NpoBepoyYHbIX pador (1Mo moayJasim 1-6):

Pemenne kaxxaoii 3aa4n OIIEHUBACTCS IIEJIBIM YHCIIOM 6ayutos ot 0 J0 2.

Bbaubl I[IpaBHJbHOCTH (OIMOOYHOCTD) pelIeHus!
2 [TonHOE BepHOE peleHne
1 3ajaua pemieHa 4aCTUYHO
0 Pemenune HeBepHOE UM OTCYTCTBYET

3a Kaxy10 paboTy MOKHO MOIyduTh A0 50 Gasos.

Uepe3 mMpoBOHUK MPOMYCKAIOT IEKTPUUYECKUN TOK, MpU cuie Toka B 10 A
BEC IPOBOJHHUKA CTAHOBUTCS DPaBHBIM HyNO. YeMy paBHO pacCTOsIHHE MEXIy peinbcamu? Moaynb

Banabl Ouenka

25-50 3a4yTeHo

24 u MmeHee He 3auteno




	• повторить, систематизировать и углубить знания обучающихся в области физики;
	• закрепить общие алгоритмы решения физических задач;
	• овладеть основными методами решения задач;

