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IlosicHuTeabHAS 3alIMCKA
Pabouas JOIIOJIHUTCIIbHAs 06pa301aaTem>Ha;1 06].I_ICpaBBI/IBaIOH.[a$I nporpaMMa Kypca «3a CTPpaHUIAMHU yqeﬁﬂmca (l)I/I3HKH» CcoCTaBjicHa B COOTBECTCTBHH CO
CJIIEAYIOIIUMU HOPMATUBHO-TIPAaBOBBIMHU MHCTPYKTUBHO-METOAUYCCKUMU JOKYMECHTAMMU:

1. ®denepanphblii 3akoH PO ot 29 nexadps 2012 1. Ne 273-03 «O6 obpazosanuu B Poccuiickoit @enepanum» (C TOMOTHEHUSIMHA U H3MEHEHHSIMH )

2.  Konnenmus pa3BUTHS JOTIOJHUTEIFHOTO 00pa30BaHus AeTel, yTBepKIeHHas pacropspkerrneM [IpaButensctBa PO Ne 1726-p ot 4 centsops 2014 T.

3. [Mopsok opraHu3aIy U OCYIIECTBICHUS 00pa30BaTEIbHON JAEATENHLHOCTH IO JOTIOTHUATENHHBIM 0011e00pa30BaTeNIbHBIM MPOrpaMMaM, YTBEPIKICHH bl i
npukazoM MunucTtepceTBa npocsemienust Poccuiickoit @enepariuu ot 22.03.2021 Nel 15 (manee - [lopsaox).

4. Canurapuble npaBmina CII 2.4.3648-20 «CaHUTapHO-dIHIEMHOJIOTHYECKUE TPeOOBAaHHsSI K OpraHM3alsM BOCIUTAHUS W OOy4YCHHs, OTAbIXa H

037I0POBIICHHS JIETEH ¥ MOJIOJIeXKW» yTBepkIeHHbIMU [locTaHoBeHHeM [ TaBHOTO roCyAapcTBeHHOTO caHuTapHoro Bpada P® ot 28.09.2020 Ne 28 (¢ momonHEHUSIMU
u m3MeHeHusMH) (nanee - CaunlluH).

5. Crparerus paszsutus Bocnutanus B Poccuiickoit ®denepanmu Ha nepuon 1o 2025 roga, yrBepakaeHHON pacniopsbkenreM IIpaBurenscrBa Poccuiickoi
®denepanuu ot 29 mast 2015 r. N 996-p.

6. PexomeHmanu Mo OCHAIIEHHIO 00pa30BaTENILHOTO YYPEXKICHUS Y4YeOHBIM H y4eOHO-Ta0opaTopHBIM 00OpyAOBaHHMEM (TPUIIOKEHHE K MHUCEMY
MunucrepcrBa O6pazoBanus u Hayku P® ot 24.11.2011 Ne M/T-1552/03).

7. Crparerus passutus Bocnuranus B Poccuiickoit @enepanun Ha nepuof a0 2025 roxa. (yrB. Pacnopspkenuem IlpaButenscrBa Poccuniickoit @eneparuun
ot 29 mas 2015 r. N 996-p)

8. -KoHuenmus mporpaMmsbl MOJAEPKKH JETCKOTO U FOHOIIIECKOT0 uTeHust B Poccuiickoit denepanuu

9. -Konuenust pa3sutus pusnko-maremaTiuueckoro oopazosanus B Poccuiickoii denepaiuu

10. OcHoBHast 0Opa3oBateIbHas MporpaMmMa OCHOBHOTO o0tiero oopazosanus MBOY «COILl um. b. H. XKabpaunosa c. mosxan-bepasn

11. Ycra MBOY «COI um. b.H. XKa6paunosa c. [lloexan-bepapi»

HanpaBJieHHOCTb POIrPaMMBbI - €CTECTBEHHOHAYYHAsI
JlaHHBIN KypC MMEEeT CBOEH LIENIbI0 Pa3BUTHE MBILIICHUS, IPEXkKAE BCEro, U (POPMHUPOBaHUE CUCTEMHOTO MBIIUIEHHA. B cofepikaHue Kypca BKIIIOUEHA CHCTEMa
CaMOCTOSITENbHBIX pPaboT, MPUKIIAIHBIX 337a4 U 3a]1a4 ¢ MEXIPEIMETHBIM cofepxanueM. Ilpaktuueckue paboThl UTPArOT BaXKHYIO POJIb B PeaM3aliuy CBSI3H TEOPHHU C
MIPAKTUKOH, IPU MOATOTOBKe yuamumxcs k [ MA.

AKTyaJbHOCTh MporpamMmmbl Kypc HampaBieH Ha MOHUMaHWE W OCO3HAHWE (DH3MUECKHUX METOJIOB MO3HAHMS JCHCTBUTEIHFHOCTH, Ha Pa3BUTHE (UINIECKOTO
MBIIUICHUS] yYAIIUXCsl ¥ BOCIUTAHUSA Y HUX KYJIbTyphl YCTHOW M MHCHMEHHOW (r3mueckoil peun. Ha 3aHATHAX pemaioTcsi HeCTaHJapTHBIC 33aJaduu, IS KOTOPBIX B
Kypce (pHu3MKu He MMeeTcsi OOIIMX MPaBHI U TMOJIOKEHUMA, ONPEACISIONINX TOYHBIA aJrOpUTM UX pelieHus. M3ydeHne Kypca MOMOXKET y4dalluMcsi COOTHECTH CBOM
WH/INBHUyaJbHbIE BO3MOKHOCTH, HHTEPECH C OCOOEHHOCTSIMH, COBPEMEHHBIMU TPEOOBAaHHUAMH IpEeIMETa MaTeMaTHKH U, Jajiee, ONMpeleuThCcsl B BhIOOpe mpoduist

00y4eHus.
Azpecat mporpamMmsl - o0y4Jaromyecs / Kuacca.

Bospact fgereit yqacTByIOMUX B peanu3aiuu JanHoi nporpammsl 13-14 net. B rpynme 3anumatorcst ot 13 1o 30 uenosex.

eau u 3axa4n Kypca
]_[CJH)IO Pa3sBUTUC MBINJICHUA, IPEKIC BCETO, U q)OpMI/IpOBaHI/Ie CHUCTEMHOI'O MBIIIJICHUSA.
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Zamauu :

* 3HAKOMCTBA O0YYarOIUXCS C METOJIOM HAYYHOT'O TIO3HAHUS U METOJIAMH UCCIICJOBaHUS 00BEKTOB U SIBJICHUH TPUPOJIBI;

* mpuoOpeTeHns 00yJaIONIMMHCA 3HAHUH O MEXaHMUECKUX SIBICHUX, (PM3NIECKUX BEIMIMHAX, XapAKTEPUIYIOIINX ITH SBICHUS;

* (dopMmupoBaHUE y 00yUYaAIOIIUXCS YMEHHUIA HAOIIOJaTh IPUPO/IHBIC SBJICHUS U BBITIOJIHATE OIBITHI, Ta00paTOpHBIC PA0OTHI U SKCIIEPUMEHTATIBHEIS
HCCIICIOBAHUS C UCIIOJIb30BAaHNEM H3MEPHUTEIBHBIX MPHOOPOB;

* OBJAJICHUS 00YYAIOIIUMUCS TAKMMH OOIICHAYYHBIMH MTOHATUSIMH, KaK PUPOTHOE SBICHUE, SMITUPUICCKH YCTAHOBJICHHBIN (akT, MpobieMa, TunoTesa,
TEOPETUIECKUIN BBIBOJI, PE3YJILTAT IKCIIEPUMEHTAILHON TIPOBEPKH;

* TMOHUMaHWE OOYYarONIMMHUCS OTIMYUHN HayYIHBIX JaHHBIX OT HEPOBEpEHHON MH(OpMAaINK, IIEHHOCTH HAYKH JJIs yIOBIETBOPEHUS OBITOBBIX,
MIPOU3BOCTBEHHBIX M KYJIBTYPHBIX IIOTPEOHOCTEH YeIIOBEKA.

IeHHOCTHBIMHU OPHEHTHPAMM TIPH OCBOCHHH Kypca CITy>KaT: COITMaTbHAs COTUIAPHOCTD, TPYI M TBOPUECTBO, HAYKa, HICKYyCCTBO, MMPUPOIA, YETIOBEUCCTBO U
€ro pa3BHTHE.

Opraan3anuoHHO-NEeAArorHYecKHe YCJI0OBHSA peaju3aniu NporpaMmmsl.

Cpok peam3anuu JOTOTHUTEILHON 00pa30oBaTeIbHON MTPOTrpaMMBI paccunTal Ha 1 Tox oOydeHusI.
KomuuecTBo gacoB B Heznemo -1, Bcero 34 yueOHbIX yaca o 40 MUHYT.

Kaopoewie ycnosus.
[lemarorndeckre paOOTHUKH, UMEIOLINE BhICIIEE MPOdecCHOHATbHOE 00pa30BaHNe WK cpegHee npodeccrnoHanbHoe 00pa3oBaHUE MO HAIPABICHUIO
noAroToBku «O0pa3oBaHUe U Melarorukay Wi B 001aCTH, COOTBETCTBYIOILEH [IPEnojaBaeMOMY NIpeIMETy

OcHOBHBIMH ()OPMaAMU HCUX0J1020-Ne0A2OZUYECKO20 CONPOBOIHCOEHUA BHICTYIIAIOT:
JINarHOCTHKA;

KOHCYJIbTUPOBAHUE MEIaroroB U POIUTENEH, KOTOPOE OCYIIECTBISAETCS eIaroroM U MCUX0JI0roM
MPOCBEIIeHNe, KOPPEKIIMOHHAs padoTa, OCYIIECTBIsIEMasi B TEUEHHE BCEr0 yueOHOTO BPEeMEHH.

HpOMe)KyTO‘lHaH aTrecTanms AJid OTCICKUBAHUA PE3YJIBTaTUBHOCTHU OGp%OBaTGHBHOﬁ ACATCIIBHOCTHU I10 ITpOorpaMme nNpoBOAUTCA B (bopMe TECTUPOBAHMUA.

B xope 3aHsTHI yuampecs BRITOIHSAIOTCS HHANBAIYaIbHBIE, TPYIIIOBbIE KOHTPOJIBHBIE 3aJaHMsI, TT0 OKOHYAHHIO 3aHITHI Kypca UTOTOBEIA TecT. B KoHIe
YETBEPTH 3HAHUA 00YJaIONINXCS OIIEHUBAIOTCS B BUJIE 3a4eTa.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHU KYPCA

Uzyuenne xypca «3a crpaHunamu ydeOHWKa (PU3UKW» HampaBlieHO Ha (OPMHPOBAHUE JUYHOCTHBIX, METANPEAMETHBIX H MPEAMETHBIX Pe3yJIbTATOB
00yYeHMsI, COOTBETCTBYIOIINX TPeOOBaHUAM (heepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAapTa OCHOBHOTO 00IIEro 00pa30BaHMs:

JInyHOCTHBIE PE3yIbTATHI:

1.  ®opmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH K CaMOOOpPa30BaHHUIO M CAMOPA3BHTHIO HA OCHOBE MOTHBAIMU K
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00y4YEeHHUIO ¥ O3HAHUIO, PA3BUTHE CAMOCTOSTEILHOCTH B IPHOOPETEHNH U COBEPIICHCTBOBAHUN HOBBIX 3HAHHIA;

2. dopMupoBaHre TO3HABATEIBHBIX HHTEPECOB, PAa3BUTHE HHTEIUICKTYalbHBIX, TBOPYECKUX CIIOCOOHOCTEH, (hOpMHpOBaHHE OCO3HAHHOTO BHIOOpA M
NOCTPOCHHUE AalbHeNIIel HHANBUIYILHOW TPAGKTOPHUN 00pa30BaHMS;

3. Bocrnmranue poccuiickoil rpaKIaHCKON WASHTUYHOCTH: TTAaTPHOTH3MA, yBakeHUs K OTedecTBy, OCO3HAHMA BKJIJa OTE€YECTBEHHBIX YUEHBIX B pa3BUTHE
MHUPOBOU HAyKU;

4. dopMupoBaHUE LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM IIPAKTUKH, YOEKIEHHO CTU
B BO3MOXXHOCTH TTO3HAHMS MPHUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO HCIOJB30BAaHUS JOCTIKEHUH HAyKH M TEXHOJOTHHA U JAIbHEHIIEro pa3BUTHS YEIOBEYECKOTO
o011ecTBa, yBaXKeHHUs K TBOpLIAM HayKH U TEXHHKH, OTHOLIEHU K (PH3MKe KaK K 3JIEMEHTY OOILEeUeIOBEYECKOH KYIbTYpPHI;

S. YMeHue KOHTPOJIMPOBATh IIPOLIECC U PE3YNIBTAT yueOHON M UCCIIEI0BATENBCKOM ASSTEIBHOCTH B IIPOLIECCE U3YUEHHSI 3aKOHOB IIPUPO/IBI;

6. dopMupoBaHre KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOIIEHWH W COTPYIHHYECTBE CO CBEPCTHHKAMHM, ACTBMH CTaplIero W MIIAJINIETO BO3pacTa,
B3pOCJIBIMH B IIpoLIecce 00pa30oBaTeIbHON, OOLIECTBEHHO MOJIE3HOH, yUeOHO-HCCIIeA0BATEIbCKON, TBOPUECKON U IPYTUX BUAOB IESTEIbHOCTH;

7. @opMHpOBaHHE OCHOB HKOJIOTUYECKONW KYJIBTYPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTMYECKOTO MBIIIICHUS, pPa3BUTHE OIBITA
9KOJIOTHYECKH OPUEHTHUPOBAHHOHN pedICKCUBHO-OLECHOYHON ACATEILHOCTH B )KU3HEHHBIX CHTYALMIX

8. KpHUTHYHOCTE MBINUICHNUS, HTHUIIUATHBA, HAXOAYMUBOCTh, AKTUBHOCTB IIPH PEIICHUH NIPAKTUIECKHX 3a/1a4.

MetanpeaMeTHbIe pe3yJabTaThl:

1. YMeHune caMOCTOSTENEHO ONPEENATh eI CBOET0 00yUeHHs, CTaBUTh U (POPMYITUPOBATH ISt ce0sl HOBBIE 332U B yu&é0e, pa3BUBaTh MOTHBHI 1 HHTEPECHI
CBOECH MO3HABATENHHOU JEATEIHHOCTH;

2. YMeHHe COOTHOCUTh CBOM JICHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOCH JIEATEILHOCTU B TIpOIlecce JOCTHKECHUS P e3ylbTaTa,
OTIPEETIATH CITIOCOOBI ICUCTBHII B paMKaX MPeJIOKESHHBIX YCIOBHN M TpeOOBaHMA, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBUN C M3MEHSIOIIEHCS CUTyanneH;

3. YMeHue onpeaessTh MOHATH, CO3AaBaTh 00OOIEHH S, yCTaHABIMBATh aHAJIOTHHU, KIaCCUPHUIUPOBATh, CAMOCTOSITETIBHO BEIOMPATh OCHOBAHUS U KPUTEPUHU
JUTS Kilaccu(puKaImm;

4., YcraHaBiIuBaTh MPUYINHHO-CJICACTBEHHBIC CBA3U, CTPOUTH JIOTHUYECKOC PaCCyXICHUC, YMO3AKIIFOUCHHUC (I/IH,ZIYKTI/IBHOC, ACAYKTUBHOE U II0 aHaJIOFI/II/I) u
JlenaTh BHIBOIBI,

5. Pa3BuTHE KOMITETEHTHOCTH B 00JIaCTH HCIIOJIb30BaHMS HH(POPMAIIMOHHO -KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6. [lepBoHavanbHBIC TpeACTaBlICHUA 00 UAEAX U O METOAax (U3MKH KaK 00 YHHBEPCAaJbHOM HHCTPYMEHTE HAyKH M TEXHUKH, O CPEICTBE MOAEIHPOBAHHS
SIBIICHUIA U TIPOTIECCOB;

7. YmeHue BUAETh GU3NIECKYIO 33]]a9y B KOHTEKCTE MPOOJIEMHOM CHTyallny B IPYTUX AUCHUIUINHAX, B OKPY)KAIOMIEH KU3HU;

8. YMeHue HaxXoAWTh B Pa3IMYHBIX UCTOYHMKAX HMH(GOPMAIUIO, HEOOXOAMMYIO JUIS pelieHusl (U3MYeCKUX 3a/1a4, ¥ MPEJCTaBIATh e€ B MOHATHOU (opme,
MIPUHUMATH PEIICHUE B YCIOBUAX HETIOTHOHN I H30BITOYHON, TOYHOM MM BEPOSITHOCTHOUM WH(OPMAITHH;

g. YMeHue OpTraHu30BbLIBATH yqe6ﬂoe COTPYAHHUYCCTBO U COBMECTHYIO ACATCIIBHOCTL C YYUTCIEM U CBEPCTHUKAMU, pa6OTaTI) WHIWBUAYAJIbHO U B I'PYHIIC:
HaXOJWTH OOIIee pelIeHne U pa3pelraTh KOHPIUKTH Ha OCHOBE COTJIACOBAHMWS TIO3HMIIUN M ydeTa WHTEPeCcoB; (pOpMyIHpOBaTh, apryMEHTHPOBATh M OTCTAaUBaTh CBOE
MHCHHE.

10. VYmeHue BBIABUraTh TUIOTE3bI IPH PELICHUH 33Ja4l MIOHUMATh HEOOXOJUMOCTh MX TP OBEPKH;

11. TlonmMaHWe CYIIHOCTH alTOPUTMHYECKUX MIPENMTUCAHUN U YMEHHE eiiCTBOBAaTh B COOTBETCTBUH C MPEIOKEHHBIM aJTOPUTMOM.

IIpenMeTHbIE pe3yJbLTATHI:

1. Oco3HaHuWe IEHHOCTH U 3HAUYCHUS (PM3UKHU U €€ 3aKOHOB JIJIsl IOBCEIHEBHOM KU3HH YEJIOBEKa U €€ POJIA B Pa3BUTHH MaTePHAIILHON U TyXOBHOU KYJIBTYPHL.

2. ®opMupoBaHUE TMPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M W TI03HABAGMOCTH SIBICHWN TPUPOJABI, 00 OOBEKTHBHOCTH HAyYHOTO 3HAHUS, O
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CUCTEMOOOpa3yIoIIei poiu PU3UKH JJIsl PA3BUTHS IPYTUX ECTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

3. ®opmupoBaHKe MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3M W I[O3HABACMOCTH SIBJICHWUH TPUPOJBLI, 00 OOBEKTUBHOCTH HAYYHOI'O IIO3HAHHSA, O
cucTeMoo0pa3yromIei poiu PU3UKHU 7Sl pA3BUTHUS APYTUX HAYK, TEXHUKH U TEXHOJIOTHI.

4.  @opmupoBaHHE MEPBOHAYAIBHBIX MPEACTABICHUN O (PU3NYECKON CYITHOCTH SBICHHH MPUPOIBI, BUAAX MaTepHH, YCBOCHHE OCHOBHBIX HIEH (DM3NKH
TEIJIOBBIX SIBIEHUH (O0CHOBHBIX mosiokeHnid MKT, 3aKOHOB TepMOAMHAMHKH, OCHOBHBIX NPHHLMIIOB DPa0OTHl TEIUIOBBIX MAIIHH, 3aKOHOB 3JEKTPOCTATHKH,
MTOCTOSTHHOTO TOKa, Ammepa, JlopeHma).

5. YcBoenuns cMmbIciia q)HSI/IT-IeCKI/IX 3aKOHOB, PAaCKphIBaIOIUX CBA3b (1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, OBJIAJICHUC HOHATUHHBIM armnaparoM U CUMBOJIMYCCKUM SI3BIKOM
busukn.

6. ®dopmHpoBaHHE HAYYHOTO MHPOBO33PCHUSI KaK pe3ysibTara u3yueHus QyHIaMEHTATLHBIX 3aKOHOB (DPU3UKH; YMEHHUS MOJH30BATHCS METOJIAMH HAYYHOTO
MO3HAHUS TPUPOJBL: MPOBOJUTH HAOIIOJCHUS, CTPOUTH MOJICNIM W BBIIBUTaTh TUIOTE3bI, OTHICKUBATh M (POPMYJIMPOBATH JIOKA3aTEIILCTBA BBIIBUHYTHIX THUIOTE3;
TUTAHUPOBATh W BBITIOJIHATH AKCIIEPUMEHTHI, TIPOBOAUTH TPSMbIE U KOCBEHHBIE W3MEPEHHS C HCIIOJIB30BAHWEM IPHUOOPOB, 00padaThIBaTh pe3yNbTaThl M3MEPEHUH,
MOHUMATh HEU30EKHOCTh MOTPEIIHOCTEH JHOOBIX U3MEPEHUH, OICHUBATh TPAHMIIBI MOTPEITHOCTEH U3MEPEHUH, NPEJCTABIIATh PE3yIbTaThl U3MEPEHUH C MOMOIIBIO
Tabmun, rpagukoB u hopmyI.

7.  OOHapyXuBaTh 3aBUCUMOCTH MEXIY (DH3UICCKUMH BEIMYMHAMH, BEIBOAWTH M3 DKCIICPUMEHTAIBHBIX (DAKTOB M TEOPETHUCCKUX MOJEEH (hHU3HISCKHe
3aKOHBI, O6’LHCH§ITI) MOJTY4YCHHBIC PE3YJIbTAThI U JACJIATh BBIBOJbI;

8.  lloHnmanme (QU3NYECKHX OCHOB W TPHUHIUIOB ACHCTBHS (pabOThl) MAaIlMH U MEXaHU3MOB, CPEICTB NEPEABIDKEHUS M CBS3H, OBITOBBIX IPHUOOPOB,
IIPOMBITIVICHHBIX TEXHOJOTUYECKHUX ITPOLCCCOB, BIIMAHNA UX HAa OKPYXKAIOIYIO CPEAY; OCO3HAHUE BO3MOKHBIX IIPUYNH TEXHOTCHHBIX U OKOJIOTUYCCKUX KaTaCTpO(b;

9. ®dopMHUpoBaHHE YMEHUS TMPUMEHSITH TEOPETHUYSCKUE 3HAHUSA N0 (U3MKE Ha MPaKTHKE, pemarh (PU3MYECKUe 3a/laud; IUIAHUPOBaTh B
[TOBCETHEBHOW JKM3HH CBOM JIEHCTBHA C TPUMEHEHHWEM IOJIYYCHHBIX 3HAHWH 3aKOHOB MEXaHUKW; YMEHHUS TIOJIb30BATHCA (UINIECKHM TEKCTOM
(aHa.HI/BI/IpOBaTI), HU3BJICKATh HeO6XOI[I/IMy}O I/IH(bOpMaL[I/IIO), TOYHO U I'PaMOTHO BbIPpAXXaTb CBOU MBICJIHA C IIPUMCHCHUEM MaTeMaTH4eCKOM TCPMUHOJIOTH
Y CHIMBOJIMIKH, TTPOBOANTH KIacCU(hUKALINH, TOTHIECKHe 000CHOBAHWS,

10. Branenue 6a30BBIM MOHATUHHBIM aIllIapaTOM 110 OCHOBHEIM pa3zeiiaM COJICP KaHMUs.



TEMATHUYECKOE IIVIAHUPOBAHUE KYPCA

Ne Ne ara
3aHAT  BAHATHA B Tema 3ansTHS OcHOBHBIE BUBI YU€OHOU AEATEILHOCTH JlaTa 1o muany o
ust Teme (hakty
TJIABA 1. CTPOEHUE| ¥ CBOMCTBA BEIIECTBA- 5 YACOB
1 1 Crpoenue BeuectBa. Bzanmoperictsue [IpocMoTp ® 0OCyXkIeHHME BHUIEO C caiita_ Www.elementv.ru
YaCTHIl BEIIECTBA. «CTpoeHHe BelecTBay 1 y4. Hexenst
2 2 Mogenu cTpoeHHs Ta30B, JKUIKOCTEH 1 OOcysxaeHne pa3IHIHbIX TUIIOTE3 O CTPOCHUH PA3IMYHBIX BEIIECTB U
TBEPJBIX TEIL T0Ka3aTeNbCTB, MX MOATBEPKAAIONINX 2 yu. Heslens
3. 3. HI3MEpeHHe pasMepoB MOJIEKYJI ¢ OMOIIEI0 BrlinosiHeHHE PaKTHYECKUX PadOT B MAJIBIX TPYIIIax
HaJETKH. 3 yu. Hepens
4. 4. V3Meperue pasMepos Maibix Tel METO0M BEbIMosTHeHNE MPAaKTHYECKUX paboT B MAJIBIX IPYIIIAX
PSITOB 4 y4. Henmensa
5. 5. Bray6s BemecTBa 6€3 MUKpOCKOTIa Obeyxnerne HOKHaHO}? M Npe3eHTaLui yqaumxc;i Ha  TeMy: 5 y4. HeJeNs
«Co3manue  OObBEMHOM  MOAENM  KPHUCTALIMYECKOH  PEIIeTKH
HEKOTOPHIX BemiecTB. CriocoObl M3MEpEeHHs Pa3MEPOB MOJIEKYID»
I'VIABA 2. OCHOBbI TEPMOJAWHAMMUKHMU - 7 YACOB
Urenne u oOCykaeHHe craTbu caidta Www.elementy.ru o
6 1 Kak gocTudp TEmaoBOro paBHOBECHS? HEOOpAaTMMOCTH  TEIUIOBBIX  NpolleccOoB. l3ydeHWe ©  aHaM3 6 yu. Hexens
HeobOpatumocTs npotieccos WDTIOCTPATUBHOTO ~ MaTepuajla Ha  OpuMmepe  MyJibThUIbBMa ’
«/lBeHaI1IaTh MeCSIICB)
7 9 Korna u kax 306pein TepMoMeTp? OOCyXaeHre JOKIamoB M TPE3CHTANUK yJaluxcs Ha TEMY:
«HcTopus coznanust npuOOPOB ISl H3MEPEHUS 7 yu. Hepens



http://www.elementy.ru/
http://www.elementy.ru/

TemnepaTypsl». Co3iaHHe MOJIETH TEPMOMETPA C KUAKUM U TBEPJIBIM
pabouuM TeIoM

CyTb TIEpBOTO Hauajga TEPMOJTUHAMUKHI

PaGora B MambIX Trpynmax HajJ CO3JaHHAEM aJrOpUTMa pPelIeHHs

KaueCTBEHHBIX U PACUETHBIX 33/1a4 HA pacueT U3MEHEHUS BHYTpPEHHEH

SHEPTHUU; COCTaBJICHUE AaBTOPCKUX 3ajad Mo Teme «Mod 3amada Ha
acyeT N3MEHEHHUs BHYTPEHHEH YHEPTHI)

8 yu. Hemens

Wcnons3oBanne  (Qu3MUECKUX ~ 3HAHMA O
TermmooOMeHe MpU  CTPOMTENBCTBE  KUIIbA,
rmoadope OJICXKIbI, B XO3SIMCTBEHHOU
TIESITETbHOCTH YeJI0BEKa

OOcyxIeHre JAOKIal0B U TMPE3CHTANi ydJaIluxcsl Ha Temy: «Bumer
TeryIoNepeaayn, UCTIONB30BaHNe B TEXHUKE U ObITYy. Mcmonb3oBanue
3HAaHWK O BHJaX TEIUIOOOMEHAa B CTPOUTENLCTBE, B pabore
MOJIeNTbepay

9 yu. Henens

10.

CKOJIBKO KaJIOpHii HY>KHO AJIs?..

Pabota B ManplXx TpyNmax HajJ CO3JAaHHEM alrOpUTMa pPEHICHHs
KAueCTBEHHBIX U PACYETHBIX 3a]a4 Ha pacyeT KOJMYECTBA TEILIOTHI;
COCTaBJICHHE aBTOPCKHMX 3axad o TeMe «Mos 3amada Ha pacder
KOJIMYECTBA TEIIOThI»

10 yu. Henens

11.

«Ecmm OHEPrus rac-To OTHUMCTCA, TO ...»

OO0cyXIIeHUe TOKITaJ0B U MPE3eHTaIui yJamuxcs Ha Temy: «BedHsrit
TTBUTATEIb - MU} WA PEATHHOCTD 7

11 yu. Hepenst

12.

M3mepsiem u ucciemayem!

IIpakTudeckass pabota B Manblx rpymmax mo Tteme «M3yueHue
CKOopocTH TeruiooOMeHa. V3MepeHue yACNbHOH —TEIIOEMKOCTH
PKUJIKOCTH», OOCYXJIEHUE W OOBSICHEHUE PE3yJbTaTOB, MOCTPOCHUE
rpaduyecKoil 3aBHCUMOCTH TEMITEPATyPHI OT BpEMEHH

12 yu. Hepens

I''TIABA 3. UBMEHEHME AI'P

ETATHBIX COCTOSIHUU BELIECTBA - 4 YACA

13.

Korna, moueMy, 4To u KaK KUMUT U
ucrapsercs

[pakTudeckass paboTa B Malbslx Tpynmax no Teme «l3ydenue
3aBHCHMOCTH CKOPOCTH UCHAPEHMSI OT BHEIIHUX YCIOBHHA M CTPOEHUS
BEILIECTBA», IOCTPOEHUE TIpadUUeCKOd 3aBUCHUMOCTH CKOPOCTH
HCIAapEHUs OT TEMIEPATYPBL, IUIOLIAIHA TOBEPXHOCTH

13 yu. Hepens

14.

Kaxkas BaxHOCTL caMasl IIoJie3Has

[MpakTnueckass pabota B Manblx rpymmax mo teme «M3mepenue
BIQKHOCTH BO3AyXa C IIOMOIIBIO BOJOCSHOIO THUTPOMETPaAy,
00CykIieHHE 1 00BSICHEHHE PE3YJIbTaTOB

14 yu. Hepens

15.

Ecnu kxpucTaisl pacTyT, TO OHH KUBBIE?

[IpencraBnenne pe3yabTaToOB pabOTHI MO BRIPAIMBAHUIO KPHCTAILIOB;
00CYKIICHHE 3aBHCUMOCTH CKOPOCTH POCTa OT BHEUIHHUX YCIIOBHH,
3aBUCHMOCTH (OPMBI KpHCTaJIa OT TIPUMECEH, COCTaBIICHUE
rpadMueCcKUX WLTIOCTPALMH ITHX

15 yu. Hepens




3aBUCHMOCTEN

16. PacueTHBas GEpEAHBOCTS OOcyXxIeHne JOKIaJ0B H TIPE3CHTAIMi ydalluxcs Ha TeMYy: 16 yu.
«TemnoBeie siBNEHNS B (DOTBKIIOPE Pa3sHBIX HAPOJOBY Heest
I'JIABA 4. TA3OBBIE 3AKOHBI - 4 YACA
OOcyxIeHne JOKIaJ0B W TIPE3CHTAMi ydJalluxcs Ha TeMy: 17 yu
17. [Touemy M30MIpPOIIECCH TaK HA3bIBAIOTCS? «cTOpust OTKPBITHSI Ta30BBIX 3aKOHOB» PEKOHCTPYKIHMS OTKPBITHS )
3akoHa [eii-Jltoccaka Hene
18. "IH 3aHATHBIC TPAdEN PaboTta B MajbIX Ipymmax Hal COCTaBneHIiIeM QITOPUTMA PELICHUS 18 yu.
rpadMuecKuX 3a1ad Ha YTEHHE M MEPECTPOHKY AMArpaMM COCTOSHHS Henes
rasa (rpadudecKkui 1 aHATUTHIECKAN CITOCO0 PEIIeHHUs 3a71a)
19. Kak BOJISHOM TIAYK CTPOUT CBOM T0M? Pa3bop 3amadu Ha OCHOBE TMPHUPOIHBIX JAHHBIX, COCTaBIICHHE 19 yu.
ABTOPCKHX 3a[a4 Ha UCIIOJIb30BAHUE a30BbIX 3aKOHOB Hesenst
Pabota Hag cocTaBlIeHHEM TEKCTOBBIX 3amad «Mos 3amada Ha
20, OO0BbeMHIM T'a30BbIC 3aKOHBI, YTOOBI PUMEHEHHE OOBEIMHEHHOI'O Ta30BOT0 3aKOHA» M UX IIOCIEAYIOIIEe 20 yu.
MOJYYHUTb... pemieHre (0TpabOTKa alrOpUTMa pPEUIeHUs 3aJad aHAJTUTHYECKUM Hesemnst
CITI0COOOM)
I'JTABA 5. TEIIJIOBBIE MAILIUHBEI - 3 YACA
OOcyxIeHue JOKIaJ0B H TIPE3CHTAIMil ydalluxcs Ha TeMYy: 21 yu
21. Kak pabotaroT ra3 u map? «'panunel  mpumenenuss JIBC u sxomormueckue mpoOIEeMBI €ro }
MCIOJIb30BaHMsl. PeakTHBHBIE JBUraTEI» feaeit
22, ITouemy KII/] TermmoBoro apuratens Bceraa [Pa30op MpUHIMITHAIBHON CXEMBI YCTPOMCTBA M pa3nuyuil B padorte 22 yu.
HU3KUH YEeTHIPEXTAaKTHOTO ABHUraTeNs U Au3eis. Pabora B ManbIx rpynmnax mo Henens
pemeHuto 3a1a4 Ha pacuet KII/] TernioBeIX nBuraresne
’s HeoGX0/MMBIii IPE/IMET Ha KyXHE - O0cyxaeHue ,Z[OIfJ'Ia):[OB u npe3eHTaE[m71 ydyalmuxcsi Ha TeMy: 23 yu.
: B — «McTopust Bemed: co3gaHue MEPBOM MOAEIM  XOJOAWIBbHUKA, HeneIs
ycoBepieHCTBOBaHMe» OOCyKAeHUE MPHUPOJHOTO SIBICHUS «BEYHAS
MEp3JI0Ta»: MOXKHO JIM IOCTPOUTH IPUPOJHBIA XONOAUIBHHUK?
I'TABA 6. QJEKTPUYECKHUE SIBJIEHUS - 4 YACA
24 SlaTapHble sBieHus, OTKpeIThie Panecom u3  [[IpakThueckass pabora B  Mameix rpymmax — «MccnemoBanue 24 yu.
Murnera B3aUMOJICUCTBHS 3apsDKCHHBIX TeM», OO0CYKAEHHE U OOBSICHEHHUE Henes

[pe3yabTaToB. BhINONHEHNE NENCTBYIOIEN MOJENIHN AIEKTPOCKOIIA




Pabora Hajm cocTaBlIEeHMEM TEKCTOBBIX 3amgad «Mos 3amadya Ha

o5, EE T m—p—— NpUMEHEHHE 3aKOHAa COXPAaHEHHUS DJIEKTPUUECKOTO 3apsiia U 3aKOHA 25 yu.
Kynona» w wuxX mocrnenyrwomiee pelieHne aHAINTUYeCKHM WU Henemnst
rpadMuecKUM Coco0oM

26. CHuIoBbIE TUHUH MOKHO YBUJIETh [IpakTuueckas paboTa B MajbIX IpyIax Haja CO3JaHHEM MOJCIH 26 yu.
« sy e uenoBeukny, 00CyKaeHne U 00bSICHEHUE Pe3yIIbTaTOB. feaet
PaboTa Haj| cocTaBlieHHEM TEKCTOBBIX 3a7au «Mosi 3ajaya Ha pacueT 27 yu

27. Jletinenckas 6aHKa u €€ SHEPTHs MapaMeTpoB  KOHJCHCATOpa» M HMX IOCJIEAYIOIlee PpelIeHHEe ’
AHATMTUIECKAM CIIOCO00M feaet

I'JIABA 7. 3BAKOHBI HIOCTOSIHHOI'O TOKA -5 4YACOB

28, KakiMu GhIBAIOT HOCHTEITH 3apia? IlpocMoTp 1 o0OcyxkaeHue Bupeo ¢ cadTa_ Www.elementv.ru 28 yu.
«CB0060THBIE HOCHUTEINH 3apsiiay Hememst
OOCyXIeHue OKJIaJ0B W MPE3CHTAIMM yYaluXCs Ha TeMy:

29, Uro TaKoe MOMYIPOBOIHHK «[lonynpoBOHUKH: JICHMBIEI WM HEYTOMHUMBIC TPYKCHUKID 29 yu.
OOCyXIIeHHe SIBICHUS «CBEPXIPOBOIUMOCTBY: MOXHO JH CO31aTh Hememst
BEUHBIN TOK B POBOTHUKE?

OOcyeHUEe [OKJIaJA0B W TpPE3EeHTAlMH ydyaluxcsi Ha TeMmy: 30

30. AJbTepHATHBHBIC HCTOYHUKY TOKA «AcTouHUKH AIEKTPHIECKOTO TOKa: UCTOpUS CO3JaHuA Heﬂ};ﬂ
raJlbBaHUYECKOTO DJIEMEHTA U 3JICKTPUICCKOTO JIBUTATEIIS))
IIpakTrdaeckas paboTa B ManbIx rpymmax «lcciaemoBaHne TEIUIOBOI

31 TeroBas OTIATA HArPEBATENS OTJaydl HarpeBaTels», OOCYKIeHHEe W OOBSICHEHHE pPE3yNbTaToB. 31 yu.
Crioco6s1 ioBeitiienuss TOH HarpeBatensHOTO diieMeHTa. Henens
[IpakTuueckas paboTa B Maybix rpynmax «V3mepeHue yIelbHOTO 39

32. COHPOTI/IBJICHI/IC IIpOBOJHHUKA COIPOTHUBJICHUS OPOBOJTHUKAY, 06cy>1<z[eHI/Ie u 00BsICHEHHE He/:[}g;;{

€3yJIbTaTOB.
I'JIABA 8. 9JIEKTPOMATI'HUTHBIE SIBJIEHUA - 2 YACA
[IpakTHueckoe mpruMeHEHHE MATHUTHOTO IIpakTudeckas paborta B Manbix rpynmax «COOpKa 3JIeKTpOMAarHuTa. 33 yu
33. JeUcTBUs AneKTpruiyeckoro Toka. Kak yBuners (COOpKa MOJENH DJEKTPOJABUraTeNs», OOCYKICHHE U OOBSICHEHHE Hez[en‘ﬂ
MarHuTHoe noJje? pe3ynbTatoB.  «llodydeHne  CHEKTpOB  MarHMTHOTO  TIOJIS,
00CcyXJeHne U 00bICHEHUE PE3yIIbTAaTOB.
34. Ha 49To crmocoOHO MarHUTHOE T0JIe U €T0 OOcyXIeHHe JOKIQJ0B H TPE3CHTAIM y4yalluxcs Ha TeMY: 34 yu.
MIPOSIBJICHUS «ONEeKTPOMAarHHUTHI: HX YCTPOICTBO M MPUMEHEHHE. Heemst

ITpumenenue siBaeHuss OMU B pa3nuUHbBIX TajpKeTax»
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COJEPKAHHUE KYPCA

I'JTIABA 1. CTPOEHUE 11 CBOMCTBA BEIIECTBA - 5 YACOB

CtpoeHue BeniecTBa. B3anMmoielicTBue 4acTull BeiecTBa. Mojiesii CTpOEHUs Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.

Jlabopamopnvie pabomoi:

U3mepenne pa3MepoB MOJIEKYI ¢ TOMOIIBIO MAalIeTKH.

N3mepenne pa3MepoB MaJIbIX T METOJIOM PS/IOB.

Tpumepnvie membt NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM:

Coznanre 00beMHOM MOJIENTH KPUCTAITUYECKOHN pPEelIeTKH HEKOTOPBIX BEIIECTB.

Crioco6b1 u3MEpeHHs pa3MEPOB MOJIEKYIL.

Dopmbl opeanuzayuu OesimeIbHOCMU - KIIAaCCHO-YPOYHasi, perfiaMeHTHPOBaHHAs TUCKYCCHsl, paboTa B MajibIX Tpynmnax Buodsl desmenvhocmu -

YTEHUE W 0OCYXKICHHE TEKCTa CTaTe HHTEPHET-CAUTOB, 00CYKIIEHNE JOKIIAOB M MPE3CHTAINMA, COCTABIICHHE U PEIICHUE 3a]1a4, 0OCYKICHHUE CITOCO00B
petieHus.

I'JIABA 2. OCHOBbBI TEPMOAMHAMMUKMU - 7 HACOB

TemnoBoe paBHOBecue. TemmnepaTypa 1 crocoObl ee u3MepeHus. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO Xa0THUECKOTO JIBUYKEHHS YaCTHII.
BuyTpenHss aHeprus u crnocoOsl ee n3MeHeHus. Bunbl TeruioodMena. KonmmdaectBo TemnoThl. Y aenbHas TeI0EMKOCTh. 3aKOH COXPaHEeHHUs SJHEPTHUHU B
TEIUIOBHIX TpoIieccax. HeoOpaTnMOCTh MpOIeCCOB TEIIOOOMEHA.

Jlabopamopmvie pabomul:

Nzydenne ckopocT TermnooOMeHa.

Wzmepenue yaenbHOHN TEIIOEMKOCTH KUIKOCTH.

Ipumepnvie membi NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM:

Ucropus cozmanus mpruOOpOB Al ©I3MEPEHHST TEMIIEPaTyPHI.

BI/I[II)I TCIUIONIEpEaAavYu, UCTI0JIb30BAHNE B TEXHUKE U 6bITy.

Hcnonp3oBanue 3HaHUI 0 BUAaX TEIUIO0OOMEHA B CTPOUTEILCTBE.

Hcnonp3oBanue 3HaHUH 0 BHIAX TEII00OMEHa B paboTe Moienbepa.

Beunslii gpuratens - Mug WM peaabHOCTh?

Dopmbl opeanuzayuu 0essmeIbHOCMY - KIIAaCCHO-YPOUHasi, periiaMeHTHPOBaHHAs TUCKYCCHsl, paboTa B MaJibIX Tpynmnax Buodsl desmenvHocmu -

YTEHUE U 00CYKIICHUE TEKCTa CTaTell HHTEPHET-CANTOB, 00CYKICHUE JIOKIIAJIOB U NIPE3CHTAIUI, COCTABICHHUE U PEIICHUE 33134, 00CYKIeHHE CIIOCOO0B
perieHus.

['JIABA 3. UBSMEHEHUE ATPETATHBIX COCTOSIHUI BEHIECTBA -4 YACA
HcnapeHve u KOHIECHCAIMS, KATICHHE. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUS OT JaBJieHus. BiaxHoCcTh Bo3ayxa. [L1aBienne U Kpuctautu3aiys. Y qebHas TeIioTa
IUIaBJICHHS U TTApO0Opa3oBaHus. Y elbHast TEIUIOTa CrOpaHust. Pacuer KolnuecTBa TEIUIOTHI IPH TEIIO0OMEHE.

Jlabopamopmwvie pabomoi:

I/I3y‘IeHI/Ie 3aBUCUMOCTHU CKOPOCTHU UCIIAPEHUA OT BHCUIHUX YCHOBI/Iﬁ " CTPOCHUA BEUIICCTBA.

M3MepeHne BIaXHOCTH BO3/lyXa C IOMOMIBIO BOJIOCSIHOTO THIPOMETPA.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

Poct KpHUCTAJUIOB: 3aBUCUMOCTH CKOPOCTH POCTA OT BHCIIHUX yCJIOBI/IfI.
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Poct kpucTamioB: 3aBUCUMOCTh (HOPMBI KPHUCTALTHYECKON PEIIETKH OT MIPUMECEH.
TemnnoBeie siBiIeHNs B (OJTBKIOPE Pa3HBIX HAPOJIOB.
Dopmuel opeanuzayuu 0esmenbHOCMU - KIIACCHO-yPOYHasi, PErJIaMeHTUPOBAHHAs AUCKYCCHs, pabd0Ta B MalbIX Ipynnax Buosl oesmenbHocmu -

YTEHUE W 00CYXKICHIE TEKCTa CTaTeld HHTEPHET-CAUTOB, 00CYKICHNE JOKIIAOB M MPE3CHTAINA, COCTABIICHHE U PEIICHUE 3a/1a4, 0OCYKICHHUE CITOCOO0B
petieHus.

I'JIABA 4. ’A3OBBIE 3AKOHEBI - 4 HACA
I"a3oBEIe 3aKk0HBL: 3aK0H boits-Mapuorra, 3akon Lllapst, 3akon ['efi-JIroccaka. OObeIMHEHHBIN Ta30BHIH 3aKOH.
Ipumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENbCKUX pabOm.
CocTraBneHre aBTOPCKOH 3a/1a4H 110 TEME TTIaBBI.
Dopmbl opeanuzayuu 0esimeIbHOCMU - KIIACCHO-YPOYHasi, perilaMeHTUPOBaHHAs TUCKYCCHs, paboTa B MaJlbIX Tpynmnax Buodwsl desmenvHocmu -

YTeHHE U 00CYKACHUE TEKCTa CTaTeil HHTEPHET-CaliTOB, 00CY)KJCHUE TOKIIAI0B U IPE3EHTALNI, COCTaBIICHUE U PELICHHUE 3a1a4, 00CyKACHHE CIIOCOO0B
peuieHus.

I'JTABA 5. TEIUIOBBIE MAIIWHEI - 3 YACA
IIpeobpa3zoBanne YHEPTUH B TEIUIOBLIX MamuHaX. [Taposas Typouna, IBC, peaktuBnblii apurarens. KI1/] TermmoBoro aeurarens. Ilpunammn qeicTBus
XOJIOWILHOU MaIlIWHEI.

Tpumeprvie membl NPOESKMHBIX U UCCAEO0BAMENLCKUX PAOOM

I'pannusr npumenenns JABC n sxonmorudeckre mpoOIeMbl ero UCIOIb30BaHus.

Paznmuune B ycTpoiicTBe pabOThl YETHIPEXTAKTHOTO JIBUTATENS U TA3ETIS.

PeakTuBHBIE JBUTATEINIH.

Dopmbl opeanuzayuu 0esimeIbHOCMU - KIIACCHO-YPOYHasi, perilaMeHTUPOBaHHAs TUCKYyCCHs, paboTa B MajlbIX rpynmnax Buodwsl desmenvhocmu -

YTeHHE U 00CYKACHUE TEKCTa CTaTeil HHTEpHET-CaliTOB, 00CY)KJCHUE TOKIIAI0B U IPE3EHTALNI, COCTaBICHUE U PELICHHUE 3aa4, 00CyKACHHE CIIOCOO0B
peuieHus.

I'NTABA 6. DJIEKTPUYECKUE ABJIEHUA - 4 HACA
OnekTpu3anus Tej. J[Ba BuIa 2IeKTPUIECKUX 3apsAa0B, HX B3auMoeiicTBue. 3akoH Kymona. [TpuHIMIT CyTIepITO3UIIAN CHII.
DnexTpudecKoe ToJje U ero AeHCTBHE Ha deKTpuueckue 3apsansl. Hanpsokennocts OI1. Jlunun nanpspkenHoctu Ol Kongencartop, sneprus JI1 xoHgeHcaropa.
Tpumepnvie membl NPOESKMHBIX U UCCACO0BAMENLCKUX PAOOM:
HccnenoBanne B3auMOIECHCTBHS 3apsSKEHHBIX TEJI.
BrinosiHeHHe eCTBYOMEN MOJEIH 3JIEKTPOCKOIA.
Mogens « ] lnsurynye 4enoBeuKmn»
CocraBneHue aBTOPCKOH 3aa9H 110 TEME TJIaBHbI.
Dopmbl opeanuzayuu OesimerbHOCMU - KIIAaCCHO-YPOYHasi, periiaMeHTHPOBaHHas TUCKYCCHsl, paboTa B MajibIX Tpynmax Buodwsl desmenvhocmu -
YTEHUE W 00CYXKICHIE TEKCTa CTaTel MHTEPHET-CAUTOB, 00CYKICHNE JOKIIAOB M MPE3CHTAINMA, COCTABIICHUE U PEIICHUE 3a/1a4, 0OCYKICHHUE CITOCOO0B

peuieHus.
I'NTIABA 7. 3AKOHBI ITOCTOSAHHOI'O TOKA - 5 HACOB

[MocrostHHBIN dnekTpryeckuid TOK. Hocurenu aiekTpruaeckux 3apsiioB B pa3IMuHbIX BeliecTBax. [10ypoBOJHUKOBBIC ITPHOOPHI.
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Hanpagsnenue u cuna Toka. DIEKTPUUECKUIA TOK B IPOBOAHUKAX. 3akoH OMa 11 yyacTka nenu. ConpoTUBIICHHE NPOBOAHMKA. V3MepeHne cuiibl TOKa 1
HarpspkeHus. Pabota 1 MOITHOCTh TOKa. MICTOUHUKY 31eKTprdeckoro Toka. 3akoH [xoyms-JleHna.
Jlabopamopnvie pabombi:
HccnenoBanue TENI0BOW OT/AAYM HArpeBaTensl.
W3mepenue y1enbHOTO CONPOTUBIIEHHUS POBOTHUKA.
IIpumepnvie memuvl npOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:
CocrasneHue aBTOpCKOIl 3ajauy 110 TEME IJIaBbl.
Dopmbl opeanuzayuu 0esmeabHOCMU - KITACCHO-YPOYHasi, perIaMeHTHPOBaHHAsI AUCKYCCHsI, pab0Ta B MaJIbIX Ipymnax Buosl desmenbHoCmiu -

YTEHHE W 00CYXKIACHIE TEKCTa CTaTeld HHTEPHET-CAUTOB, 00CYKIICHNE JOKIIAOB M MPE3CHTAINNA, COCTABIICHHUE U PEIIeHNE 3a/1a4, 0OCYKICHHUE CITOCO00B
peuieHus.

I'NTIABA 8. DJIEKTPOMATHUTHBIE ABJIEHUA - 2 HACA
MaruautHoe B3auMojeicTBue. MarautHoe nosne. Jluanu marautHoM mHAykmmu. JleiictBue MII Ha mpoBOgHUK ¢ TOKOM. 3aK0H Amriiepa. MarautHoe

B3aMMOJICHCTBUE TIPOBOJHUKOB C TOKOM. DJIEKTPOJBUTATEIb MMOCTOSHHOTO TOKa. MarHuTHble cBolicTBa BemiectBa. SBinenue OMU. Onbitel Dapajes.
MarauTHbIi TOTOK. 3akoH DOMU.

Jlabopamopnwvie pabomoi:

COopka 37meKTpoMarHura.

COopka MoIemH JIEKTPOIBUTATEITSL.

[Tonmy4yeHnue cneKTpOB MarHUTHOTO MOJISL.

IIpumepnvie memuvl nPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.:

DJEeKTPOMarHUTHI: UX YCTPOWCTBO U IPUMEHEHHE.

[Ipumenenue anenus MU B pa3nuuHBIX TapKeTax.

Dopmbl opeanuzayuu 0esmenrbHOCMU - KITACCHO-YPOYHasi, periIaMeHTUPOBaHHAsl AUCKYCCHs, paboTa B MalbIX Ipynnax Buosl oesmenbHocmu -
YTeHHEe U 00CYKACHUE TEKCTa CTaTeil HHTEPHET-CalTOB, 00CYKICHUE JOKIIAI0B U NPE3SHTALNI, COCTaBICHUE U PELICHHE 3aa4, 00CyKIeHUE CIOCOO0B
peleHHUs.
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1.
2.
3.

ITpunoxenus.

Nutepatypa ana yumtensa
Banaw B.A. 3agaum no ¢ou13mKe n metoabl ux pelwieHus: Mocobue ana yuntens. - 4-e nsg,. - M.: MNpoceelleHue,. - 432 c.
BeHgpukos I.A., byxosues b.5., KepxeHues B.B., Makuwes I.A. ®usumka. COopHMK 3aga4 (¢ peweHnamu). - M.: OHuKc 21 Bek, AnbsaHc-B, - 416 c.
TNA-:dusmka: 9-i Kn.: TPeHUPOBOUYHbIE BapUaHTbI S3K3aMEHALMOHHbIX paboT AN NPOBeAEeHNA roCyAapCTBEHHOW UTOrOBOW aTTecTauumn B HoBow dpopme /

asT.-cocT. E.E.Kam3seesa, M.FO.lemungosa. - M.: Actpens,. - 126 c.: nn.

4. Kupuk /1.A. dusnka -7. PasHoypoBHEBbIE CAMOCTOATE/IbHbIE U KOHTPOIbHbIE paboTbl.- M.: Mnekca,. - 128 c.: un.

5. Kupuk J1.A. dusumKa - 8. PasHOYpOBHEBbIE CAMOCTOATE/IbHbIE U KOHTPObHbIE PaboTbl.- M.: Mnekca, -160c.: nn.

6. KoHTponbHO-M3MepUTEbHbIE MaTepuanbl. Pusmnka: 7 knacc / Coct. H.U.30puH - M.: BAKO,.- 80c.

7. KoHTponbHO-U3MepuTenbHble matepuanbl. Pusmuka: 8 knacc / Coct. H.U.30puH. - M.: BAKOS8Oc.

8. MNépblwkuH A.B. Pu3snKa 7kn.: Yueb.gna obuweobpasosat.yupexaeHuit. - M.: [pooda,

9. MépblwKnH A.B. dusmka 8ka.: Yueb.ons obweobpasosar.yuperkaeHui. - M.: poda,

10. TMporpammsbl A1a 06LLeobpa3oBaTenbHbIX yupeskaeHmin. dusmka. ActpoHomuma. 7-11 ka./coct. B.A.KoposuH, B.A.Opnos, 20-e nsa,, crepeotun. - M.:
Opoda,- 334 c.

11. C6opHUK 3agay no ¢pusunke: 7-9 knaccol./ABT. - cocT. E.l.MockoBKMHa, B.A.Bosikos. - M.: BAKO,- 176 c.

N

a bk wDd PR

MHTepHeT-pecypchbl
TMA 2032. ®usnka. OTKpbITbIN 6aHK 3agaaHmin TUA 2032 no ¢u3mnKe: NPOTOTUNbI 3a4aHUA.
http://www.fizikagia.ru

Jlutepartypa gna yueHuKa
Banaw B.A. 3agaun no ¢pu3smKe n meToapbl Ux peweHus: Nocobue ana yuutens. - 4-e usg. - M.: NpocselleHune,. - 432 c.
beHapukos .A., byxosues B.B., KepskeHues B.B., Makuwes I.A. du3unka. Co6opHUK 3agad (c pewieHmamm). - M.: OHUKC 21 Bek, AnbaHc-B, - 416 c.
MépbIWKUH A.B. Pusnka 7kn.: Yueb.gnsa obweobpasosat.yupexaeHuit. - M.: poda,
MNépbiwKuH A.B. dusnka 8k..: Yueb.ons obuieobpasosat.yupexaeHuii. - M.: ipoda,
C6opHMK 33434 no ¢usmke: 7-9 knaccbl./ABT. - cocT. E.l.MockoBkuHa, B.A.Boskos. - M.: BAKO,- 176 c.

NHTepHeT-pecypchl
1. TWA 2032. dusuka. OTKpbITbIN 6aHK 3aaaHuit TMA 2032 no ¢pusmke: NpOTOTUMNbI 3343HUMNA.
http://www.fizikagia.ru

3. http://en.edu.ru/db/sect/3217/3284 - EcTecTBeHHO-Hay4Hbl1 06pa3oBaTeNbHbIN NopTan (y4ebHUKK, TeCTbl, 0OAMMNUAAbI, KOHTPO/IbHbIE)
OueHouHble MaTEpPUAJIbI

BapuanT . npumep .

1. 3apgaHue 1 Ne 746

Mapar B3Becun apOy3 u noxyumi pesdynstaT 10 kr. Hmke m3o0pakeHBI BeChl TPEX THUIOB — KYXOHHBIE IS TMPOAYKTOB M JBO€ HAIMOJNBHBIX IS

B3BeIIMBaHUs JtoAel. Ha Kpyriioid, TpeyronbHOW M MPSIMOYTOJBHOW BBIHOCKAaX KPYIHO MOKa3aHbl ()parMeHTHI IIKal 3THX BecoB. Omnpeaenure IeHY
JeJIeHNs TEX BECOB, C MOMOIIBIO0 KOTOPEIX Mapar He MOT OIpeAEIUTh Maccy HaHHOTo apOy3a. Omeem dalime @ 2pammax.
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http://www.fizikagia.ru/
http://www.fizikagia.ru/
http://en.edu.ru/db/sect/3217/3284
https://phys8-vpr.sdamgia.ru/problem?id=746

KpuTepuu oueHMBaHMA BbINOJIHEHUA 3aA43aHUA bannbl
| BOJIa OKA3bIBACTCS XOJIOJHEE OKPYKAIOIIETO
K\ 2
CTaTKOB.
100
80 0,0 xr 1
60
() HHBIM KPUTEPUSIM BBICTABJICHUS OLICHOK B | 0
40
20 - 2
0 10 20 30 40 50 60 70 @, xJix
5. 3apanue 5 N2 145
[/
R KakoBa ynenbHas TeIioTa IIaBIeHHs MOPOKEHHOT0, €CITU JIJIs 3aTBepieBaHus Opukera maccoi 0,4 kr
R OTPeOOBAIOCH OTBECTH OT HEr0 KOJIMYECTBO TEILIOTHI, paBHOe 136 000 JIxx? Omeem oatime 6 [[ic/ke.
|

4. 3apaHue 4 Ne 749
Ha rpaduke nokazana 3aBUCUMOCTb TEMIIEPaTypbl HEKOTOPOTO BEIIECTBA, H3HAYAIHHO HAXOAUBIIETOCS B
TBEPJIOM COCTOSIHUH, OT MMOABEAEHHOTO K HEMY KOJIMYECTBA TEIIOThL. HaliiuTe yaeapHy0 TeIUIOTY TUIaBIeHUS
sToro BemiectBa. Macca Bemiecta 0,4 xr. Omesem oatime 6 [oc/ke.
Pesucropsr R = 25 Om, R; = 30 Om, Rz = 30 OM noakiroueHsl K KICTOYHUKY TocTostHHOTo Hanpspkenus U = 120 B tak, kak nokasaHo Ha pucyHke. Kakas MOITHOCTh
BBIIEISIETCS B pesucrope Ri? Omeem 3anuwume 6 eammax.
6. 3apaHue 6 Ne 927

Wnbs u Sma oroBopuiuch BCTPETUTHCA B Tapke. B ogHO U TO e BpeMs pedsATa BRIIUIM U3 CBOMX IOMOB HaBCTpEdy APYT ApyTy. Wik mén ObICTPBIM IIarOM CO
CKOpOCTBIO 5 KM/4, a Slia exay HaBcTpedy APYry Ha BeJOCUIIe[ie CO CKOPOCThio 14 km/4. Uepe3 30 MUHYT paccTosiHUE MEXIy peOsTaMi YMEHBIIMIOCH B 1B pa3a.
YeMy paBHO paccTOsIHHE MEX]y JOMaMU IKOJIBHUKOB? Omeem Oaiime 8 KULOMempax.

7. 3apaHue 7 Ne 950

B Tabnuie ykazaHbl K03 GUIMEHTH TPEHUS aBTOMOOWIIBHBIX IIUH O Pa3jIMYHblEe TIOBEPXHOCTH MPH CKOJLKEHUU B CIydae SKCTPEHHOTO TOPMOKEHUS MaIIUHBI.
Bo ckombko pa3 OoTAMYAOTCS TOPMO3HBIE MyTH aBTOMOOWJIS MPH SKCTPEHHOM TOPMOXKEHHH Ha TJIATKOM Ay W BIOKHOW TpaBUitHOW mopore? B oOomx ciydasx
HavyaJlbHBIE CKOPOCTH aBTOMOOWJIS OIMHAKOBBI, BCE UYETHIPE KoOJIeca TPH TOPMOKCHHHM HE BpaIiaroTcsa. Y ckKopeHue cBobomnoro mamenus ¢ = 10 H/kr. Omeem
OKpyanume 00 COMbX.
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https://phys8-vpr.sdamgia.ru/problem?id=846
https://phys8-vpr.sdamgia.ru/problem?id=935
https://phys8-vpr.sdamgia.ru/problem?id=749
https://phys8-vpr.sdamgia.ru/problem?id=927
https://phys8-vpr.sdamgia.ru/problem?id=950

NoBepxHOCTb KoaddpuumeHT TpeHus
cyxon acdanbT 0,6
BNAXKHbIV acdanbT 0,4
cyxas TPyHTOBas Wau rpaBuiiHan gopora 0,45
3aCHEeXKeHHasa gopora 0,52
BN1a*KHas rPyYHTOBas AU rpaBuiiHas gopora 0,35
rnagkun nép, 0,2

8. 3apgaHue 8 N2 907

Ilo nmuHHOMY HpSIMOMY NPOBOXY HPOTEKAET MOCTOSHHBIN IEKTPUYECKUH TOK (IPOBOJ PACHOIOKEH NMEPIEHIUKYJSIPHO IUIOCKOCTH PUCYHKA, TOK TEUET «OT
Hac»). Eciim MOMeCTHTh 3TOT MPOBOJ MEXKAY MOJIOCaMHU MOCTOSHHOTO MarHuTa, TO OH, OJarojgapsi B3aMMOJEHCTBHIO C MAarHUTHBIM IIOJIEM, HAYHET ABUTAThCS
BEPTUKAIBHO BBEpX. B Kakyto cropoHy OyzneT ABUraThcsi IPOBOA, €CIIH MOJII0CA MarHuTa MoMeHATs Mectamu? OTBeT 000CHYyHTE.

s(x)V

KpuTtepuu nposepku:

Kputepuu oueHnBaHMA BbINO/IHEHUA 33a43aHUA bannbi

MNpuBeaEéH NONHOCTbIO NPaBUJ/IbHbLIA OTBET HAa BOMNPOC M AaHO NpaBuibHOE 06bsCHEHKE. 2

B peLueHnn MMeeTcs OAMH UK HECKONbKO M3 CeAyoLLmMX HeA0CTaTKoB. [pnBeaéH TONbKO NPaBU/IbHbIN OTBET
Ha Bonpoc 6e3 0bbACHeHUs.

nnn
1
B pelreHny 1aH MpaBUIBHBIN OTBET HA BOIIPOC, HO B 00BSICHEHUH UMEETCSI HETOYHOCTD.
Bce cnyyam pelweHun, KOTOpble HE COOTBETCTBYHOT BbilleyKa3aHHbIM KPUTEPUAM BbICTaB/IEHWNS OLLEHOK B 1 naun 2 0
banna.
\Maxcumanvroiii 6aun )

9. 3apgaHue 9 N2 941

®paza «OTnaTh MBapTOBHI!» aCCOIMUHUPYETCS C MOPEM, KOPadIIIMU U IPUKITIOYCHUAMH. ECTh IBe BEpCHH MPOUCXOMKACHHUS CIOBA «IIIBAPTOBY: TOJJIAHICKUE CIIOBA
«zZwaar touwy 03HadaroT «THKENbII KaHaTy, aHTIMiHCcKKe ciioBa «Shore» u «tow»n— Oeper u Oykcup. Takum 00pa3oM, MBAPTOBBI KAHAT— ITO MPHUCIOCOOICHHE st
MIPUBSI3BIBAHUS («IIIBAPTOBAHUS», KAK TOBOPSAT MOPSIKH) Cy/THA K TIPUCTAHU WM K APYrOMY KOPaOIt0 BO BPEMs CTOSTHKH.

[lIBapTOBBIi KaHAT CBA3AIM M3 ABYX pa3HbIx KaHaToB. OuH, 00Jice TOJCTHIN, UIMEET JUHEHHYIO IJIOTHOCTH (T. €. MacCy €JIMHUIIBI JIIMHBI) 6 KI/M. BTOpoii kaHat
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https://phys8-vpr.sdamgia.ru/problem?id=907
https://phys8-vpr.sdamgia.ru/problem?id=941

— TIOTOHBIIIE — MMEET JTMHEWHYIO IDIOTHOCTH 2 KI/M. Macca Bcero mBapTOBOTO KaHaTa okazajach paBHa 24 kr. [Ipu 3ToM Macca MCIONB30BaHHOTO KYCKa TOJICTOTO
KaHaTa paBHa MMOJIOBUHE MACCHI BCET'0 IIBApTOBA.

1) KakoBa uIMHa HCIIOJIB30BAHHOTO KyCcKa 00Jiee TOHKOTO KaHaTa?

2) Haiigure cpeaHIO0 JHHEHHYIO TNIOTHOCTH BCETO MIBAPTOBOTO KaHaTa. OTBET OKPYTIIUTE JI0 ACCSTHIX.
OtBeT: 1) M; 2) Kr/m.
10. 3apaHue 10 Ne 810

Bonpsimmii 3¢ dekt, KoTopelii okazbiBaeT Kode, 0ObCHIETCS ACUCTBHEM BXOJSIIET0 B €0 COCTaB XMMUYECKOTO BellecTBa — KodenHa. [ mpUroToBICHUS
XOJIOTHOTO KO(e CO JIbAOM— «(pparnmne»— B YallKy HAIWIN KUISmui kope maccoit raj = 300 r npu temneparype tj = 100°C u nobGaBuim Tyaa €A npu TeMneparype
to = 0 °C. Korga nén pacrasu, oka3ajnock, 4To TeMIeparypa noiyuduBiierocst Hamutka t; = 45 °C. TennooOMeHOM HamuTKa C OKPYKArOLEeH cpeJoi U YalIKol MOKHO
npeHebpeds. Y IenbHble TEMTOEMKOCTH BOIBI M HAIIMTKA OAWHAKOBEI M paBHEI ¢ = 4200 JIx/(kr * °C), yaenapHas TemmoTa miasienus abaa X = 330 kJIK/KT.

1) Kakoe KOJIMYeCTBO TeIUIOThI HAMUTOK OTIAJ JIb/Y MPH OXJIaXKICHUU?

2) Kakas macca nbpaa Obuia 106aBjieHa B HAITMTOK?

3) Bo ckoslbkO pa3 yMEHbIIHIACh KOHICHTpalus KodenHa B Hanutke? KoHueHTpaiws KodernHa— 3TO OTHOLICHHE Macchl KO()eMHa K Macce BCEro HaIuTKa.
[lony4yeHHbli  OTBET  OKPYINIUTH [0
IECATHIX TOJIEH.

Kputepuu oueHMBaHUA BbiNO/IHEHUA 3a4aHUA Bannb | Kputepuu nposepku:

MpuBeaeHO NoHOE peleHne, BKAoYatoLLee caeayowme 31eMeHTbl:

I) 3ammcaHbl MOJIOKEHUS TCOPUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, (POPMYJIbI H T. II.,
MpUMEHEHNE KOTOPhIX HEOOXOIMMO IS PEIIeHHs 3a]]aui BEIOPaHHBIM CITOCOO0M (YpaBHEHHUE TEIJIOBOTO
OastaHca, BEIPKEHUS I KOJUYECTB TIUIOTHI TP HarPEBaHUH, OXJIKICHUH, TIABJICHUN );

I1) mpoBeeHbI HYKHBIC PACCYK/CHHUS, BEPHO OCYIIIECTBIICHA paboTa ¢ TpaukaMu, CXeMaMH,
TabauamMu (Ipyu HeOOXOAMMOCTH), CAICIaHbl HEOOXOIUMbIE MaTeMaTHUECKUE MPEOoOPa30BaHUA U PaCUETHI, 3
MPUBOJIAIINE K PABUIIBHOMY YHCIIOBOMY OTBETY (IOITyCKACTCS PEIICHUE IO YaCTSIM» C MPOMEKYTOUHBIMU
BEIYMCIICHUSIMHU; 9aCTh IIPOMEKYTOYHBIX BBIUMCIEHUI MOKET OBITh MPOBENIEHA «B YME»; 3a/1a4a MOXKET
pelaThes Kak B 00IIEM BUJE, TaK U IMyTEM IPOBEACHUS BRIUNCICHUH HEIMOCPEACTBEHHO C 33 JaHHBIMH B
YCIIOBUY YUCIICHHBIMU 3HAUYCHUSIMMU);

1) mpencraBieHs! IpaBUIIbHEIE YUCIEHHBIE OTBETHI HAa BCE TPH BOIIPOCA 3aa4M C YKa3aHHEM €IMHHII
M3MEPEHUS NCKOMBIX BEIIMYUH

2
MpuBeaeHo nonHoe sepHoe pewenue (I, 1) n aaH npasunbHbIn oTeT (Ill) TONbKO AN ABYX NYHKTOB 33434M

1
MpuBeaeHo nonHoe sepHoe peweHue (I, 1) n aaH npasunbHbIN oTeeT (Ill) ToNbKO ANA 04HOrO NYHKTa 3a4a4m
Bce cny4yau pelueHuma, KOTopble He COOTBETCTBYHOT BbilLeyKa3aHHbIM KPUTEPUAM BbICTAaBAEHUA OLEHOK B 1, 2 namn 0
3 6anna
\Maxcumanvrolil 6ann 3

11. 3apaHue 11 N2 910
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https://phys8-vpr.sdamgia.ru/problem?id=910
https://phys8-vpr.sdamgia.ru/problem?id=810

I'puma Hamén B xabuHeTe (PU3WKU OTHOIMPOBAHHBIM IWIMHAPUK U 3aMHTEPECOBANICA, M3 KAKOTO MaTephaia OH CIeJaH— M3 OJ0Ba WM W3 JKenmesa. | 'puma
MPOYMTAI B CIIPABOYHKKE, YTO TUIOTHOCTH XKeJie3a U 0JI0Ba OTIIMYAIOTCS He Oosiee ueM Ha 10%, a BOT UX yJIeNIbHBIC TEIUIOEMKOCTH Pa3IMYar0TCs IOYTH B J1Ba paza: 250
Jx/(kr » °C) most onoBa u 460 J[x/(xr » °C) s xxenesa. st onpeneneHns MaTeprana MUIHHIPA OBIJIO PEIIeHO POBECTH TEPMOAHMHAMUYECKHH OTBIT. ['puilia Hamwi B
TTACTUKOBBIN KasopuMmeTp T,=100T X0JI0HO# BOABI IpU KOMHATHOU TeMiieparype ty = 23°C. B ropsuyro Boay, kotopas umena temmeparypy t, = 50,5 °C rpanyca,
I'pyma momecTnn uwiMHApPHUK. [locnme Toro, kKak HWIMHAPHWK Harpencs, [puma mepeHéc ero B KaJOpUMETp M 3aTe€M HM3MEpHJ YCTaHOBMBLIYIOCS TEMIEparypy B
KaJIOpMMETpe— OHa OKazanack paBHo# "~y = 25,5°C. Ilocne sroro I'puina B3BeCHI IUIMHAPHK, ETO MAcCa 0Ka3anach paBHOM T, = 168 r. TemIoéMKOCTBIO KaJIOpUMETPa
I'puma pemn npenedpeys. Y aenbHas TEI0EMKOCTb BoAbI ¢, = 4200 JIx/(kr * °C) emy Obliia U3BECTHA.

1) Kakoe KOJM9YeCTBO TEILIOTHI MOJTydYHIa BOJIa OT IIMIHHIPUKA?

2) Paccuuraiite ynenpHYyIO TEIIIOEMKOCTh MaTepHalia UIHHIPUKA U OTIPEIEIINTE, U3 KAKOTO METa/lia OH U3TOTOBJICH.

3) Korpa I'puia moutn 3akoH4mI 00pabOTKy pe3ysIbTaTOB CBOETO SKCIEPUMEHTa, YUHTENb CKa3al eMy, YTOObI OH He 3a0bUT yUeCTh TEINIOEMKOCTh KaJIOPHUMETPA.
Macca kamopumerpa cocrasisiia T, = 40 1, a yaenbHas TeIUIOEMKOCTD IIJIACTMACCHI 10 TaHHBIM CIIPaBOYHMKA Oblia paBHA ¢, = 210 [Ix/(xr * °C). Moxer ju ['puina, ¢

Kputepum nposepku:

KpuTtepum oueHnBaHUA BbINOJIHEHUA 3a4aHUA bannbl

MprBeAEHO NONHOE PELLEHUE, BKNIOYAIOLLEE CEAYIOLME INEMEHTI:

1) 3anmcaHbl OJOKEHUS TEOPUH, PU3UIESCKHE 3aKOHBI, 3aKOHOMEPHOCTH, (HPOPMYJIBI | T. 1.,
MIPUMEHEHNE KOTOPHIX HEOOXOIUMO IS PEIICHHUS 3a]a9i BEIOPaHHBIM CITOCOOOM;

1) mpoBeneHbI HY)KHBIE pacCyKICHHUS, BEPHO OCYILECTBICHA paboTa ¢ rpaduKaMu, CXeMaMH,
Tabnuiamu (pH HEOOXOTUMOCTH), CACTaHBl HEOOXOTUMbIC MAaTEMATUIESCKUE MPEOOPA30BaHUS U PaCUETHI,
MPUBOISIINE K MPABUIBHOMY YHCIOBOMY OTBETY (JIOIYCKAeTCs pellieHHE «I10 YacTsM» C MPOMEKYTOUHBIMU
BBIYMCIICHUSIMH; YacTh IPOMEKYTOUHBIX BBIYMCICHUN MOXKET OBITh TIPOBEJICHA «B YME); 3a/1a4a MOKET
pemarbes Kak B 00IIEeM BUJIE, TaK U IMMyTEM MPOBECHUS BEIYUCIICHHH HETTOCPEICTBEHHO C 33JIAHHBIMU B
YCJIOBUU YUCIICHHBIMU 3HAYCHUSMHU);

I11) peicraBiieH mpaBUIbHBINA YUCICHHBIH OTBET HA BCE TPH BOMPOCA 33/1a4H C YKA3aHUEM CIUHHUI]
HM3MEpEHHs HCKOMOW BEJIMYHHBI

MpuseaeHo noaHoe BepHoe peweHue (I, Il) n gaH npaBuabHbIN oTeeT (lll) ToNbKO AN ABYX NYHKTOB 33434

MpuseaeHo nonHoe BepHoe peweHue (I, Il) n aaH npaBuabHbIN oTBET (lIl) TONBbKO AN 0OAHOrO NYHKTa 3a4a4K

Bce cnyyam pelueHuna, KOTOpPble He COOTBETCTBYIOT BbllleyKa3aHHbIM KPUTEPUAM BbICTaBNIEHWNSA OLLEHOK B 1, 2 naun
3 6anna.

\Maxcumanvroiyi Oaui 3

y‘léTOM 9THUX CBCILeHPIfI, YTBCPXKAATh, UTO OH HEC omuoCcs B OIpeACJICHUN MaTepHralia, U3 KOTOPOIro CACIaH I_II/IJ'H/IH,Z[pI/IK?
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