MyHuLMIaIBHOE Ka3eHHOEe 00111e00pa3oBaTeibHOe YIPSIKICHNE
«Cpennss obmeobpasoparensHas mKoa Ne26» ropoackoro okpyra Hanpumk
Ka6apausno — bankapckoii peciryOauku

«PaccmoTpeno» «CorsacoBaHo»
PyxoBogurens IIMO 3amecTUTENb JUPEKTOPA
A.M. Kymb6oxkoBa %ﬁ mo YBP

[Ipotoxon Ne 7 MKOY «COIII Ne26»
ot « LY » o0& 2025r. r.0. Hanpuuk

>

ﬁ}/fffcf“ ‘/7 P.A.A6unosa
«29» O 2025r.

PABOYASA ITPOT'PAMMA
BHEYPOYHOI AesiTeTLHOCTH N0 6nojiornu B 7-9 KJjiacax
yuntens [laBaeBoii 3yabpdun MyxapoueBHbI
(c ucronbp30BaHUEM EGPOBOTO U aHAJIOTOBOro 000pPYI0BaHKs LIEHTPa
ecTecTBEeHHO-Hay4HOI HanpaBieHHocTH neHTpa «Touka poctay)
«3anumaTtesbHas (pU3NKA»

Ha 2025 — 2026 y4eOHbIi1 rox

r.o.Hanpumk, 2025r.



IHosicuuTe/1bHASA 3aNMCKA

[Iporpamma «3aHumarenbHass (U3HKa» CHOCOOCTBYET Ppa3BUTHIO U
HNOJJEpKKE HMHTEpeca Ydaluxcsl K JAEATEeIbHOCTH (U3MKO-MATEMaTHYECKOro
HampaBjICHUs, AA€T BO3MOXHOCTb PACHIMPUTh W YIJIyOUTh 3HAHUS U YMEHWS,
MOJIyYCHHBIE B IMPOLIECCE 3aHATUN, W CO3/[AET YCIOBUS JJISI BCECTOPOHHETO
pa3BUTHUS JIMYHOCTU. 3aHATUSA SABJSIOTCS MCTOYHUKOM MOTHBALMU AESTEILHOCTU
BOCIIUTAaHHUKOB, 1al0T UM TIIYOOKHI SMOIIMOHAIBHEIN 3apsil, GOPMUPYIOTCS TaKue
KayecTBa JIMYHOCTH, KAaK IEJIEyCTPEMIIEHHOCTh, HACTOMYMBOCTh, Pa3BUBAIOTCSA
ACTETUYECKUE UYBCTBA, (POPMUPYIOTCS TBOPUECKUE CIIOCOOHOCTH.

Bocnutanne TBOpUYeCKOW aKTHBHOCTH B MpOIECCe M3YYEHUS UMHU (UBNKH
ABJIAETCA OAHOW W3 AaKTyalbHbIX 3a1ad. OCHOBHBIMH CpPEJCTBAMU TaKOIO
BOCIIUTAHUSI M Pa3BUTUA  CIOCOOHOCTEH  BOCHUTAHHUKOB  SIBIISIOTCS
AKCIIEPUMEHTAJbHBIE MCCIENOBAaHUSA U 3aJayd. YMEHHEM pellarh 3a7adu
XapaKTepHU3yeTcsl B MEPBYIO O4Yepeab COCTOSHUE MOATOTOBKU y4alluXcs, TITyOnHa
yCcBOEHHUsl yuyeOHOro martepuaina. PemeHne HecTaHIApTHBIX 3a7ad U MPOBEICHHE
3aHUMATENbHBIX JKCIEPUMEHTAIBHBIX 3aJaHUN CHOCOOCTBYET NPOOYXKIECHUIO U
Pa3BUTHUIO Y HUX YCTOMYMBOTO HHTEpECa K (PU3HUKE.

Henn:

. IpUOOpETEHNE MHTEpEca U CTPEMJICHHUS, O0yJaroIMXCsl K HAYYHOMY
W3YYCHUIO TPUPOIBI, PpA3BUTHE WX HHTEUICKTYaJbHBIX ©  TBOPYECKUX
CIIOCOOHOCTEII;

. pa3BUTHE TPEACTABICHWA O HAy4HOM METOJE IIO3HAHUS W
(opMUpOBaHUE HCCIEAOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (bopMupoBaHUE HAyYHOTO MUPOBO33PEHUSI KaK pe3ysibTaTa U3ydEeHHsI
OCHOB CTPOEHHUS MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (DM3HKU;

. dbopMupoBaHue MPEACTABICHUN O PO (PU3UKU [Tl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHl;

. pa3BUTHE TMPEACTABICHUHA O BO3MOXHBIX cdepax Oyayuien

npoecCHOHANBHON  JIEITCIPHOCTH, CBSI3aHHOM ¢ (DU3UKOM, ITOATOTOBKA K
JanbHeueMy o0y4eHHI0 B ’TOM HalpaBJICHUU.

JlocTmkeHne 3THX IieNiel mporpaMMbl MO (U3KMKE HAa YPOBHE OCHOBHOI'O
o01iero o0pa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

. NpuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOCHUM BEUIECTBA, O
MEXaHUUYECKHUX, TEIIOBBIX, JNEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

. MpUOOpETEeHNE YMEHUN OMUCHIBATh U OOBSACHATDh (PU3NYECKUE SIBICHUS
C MCIIOJIb30BAHUEM MOJIYYEHHBIX 3HAHUM;

. OCBOCHUE METOJIOB PEIICHUS NPOCTEUINNX PpaCUETHBIX 3a1ad C
UCIIONIb30BaHUEM  (PU3MYECKUX  Mojesiel,  TBOPYECKMX M MPaKTUKO-
OpUEHTHPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUW HaOMIOAATh MPUPOJIHBIC SBJICHHUS U BBIMOIHATH
OMBITHI, JIA0OpaTOpHbIE pPabOThl W DKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;



. OCBOGHHE TMpPUEMOB paboThl ¢ uHbOpMalKer  PU3NIECKOTro
COZlepKaHMsI, BKJIIOYas WH(POPMAIUIO O COBPEMEHHBIX TOCTIDKCHHSAX (PU3HKH,
aHaJIU3 ¥ KPUTHUYECKOE OIlCHUBaHKE HH(OpMaIuu;

. 3HAKOMCTBO €O cdepamu  NpodeCCHOHANBHON  AesTEIbHOCTH,
CBS3aHHBIMH C (DM3WKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTKEHUAX (PU3HUECKON HAYKHU.

Ha wu3ydeHuwe mporpamMMbl Ha YpPOBHE OCHOBHOI'0 0OIero oOpa3oBaHUs
OoTBOJUTCS 68 4acoB: 2 yaca B HEJEIIIO.

[Ipennaraemeiii B nporpamme no (pu3MKe rnepedyeHb J1adopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEHIaTEeNIbHBIN XapaKTep, yIUTeNb J1e71aeT BIOOP MPOBEACHUS
71a00paToOpHBIX pabOT U OMNBITOB € YYETOM HMHAMBUIYAJTBHBIX OCOOEHHOCTEU
O0y4aromMxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeagaraeéMbiX B paMKax
OCHOBHOTO FOCY/apCTBEHHOI'0 SK3aMEHa 10 (pU3UKE.

Buabl 1eATeIbHOCTH:

. Pemenue pa3sHbpIX TUIIOB 3a1a4
. 3aHMMaTeIbHbIE OIBITHI IO Pa3HbIM paszesiaM (GU3NKU
. KoHcTpynpoBaHue U peMOHT HNPOCTENIINX MPUOOPOB, UCIOIB3YEMBIX

B yueOHOM MpoIiecce

. IIpumenenune UKT

. [IpumeHnenue ¢GU3NMKK B MNPAKTUYECKOM JKM3HU 3aHHMAaTeNIbHbIE
AKCKYpPCUU B 00JIaCTH UCTOPUU (HU3UKU

dopMa npoBeACHUS 3aAHATHI:

. becena

. [IpakTukym

. CemuHap

. Kpyrublii cron

. Brinyck crenraszer

. [IpoekTHas paborta

. [IIkonpHas oMMIIMAA

O:xuaaeMblil pe3yJIbTaT:

. HaBbIKkH K BBINOIHEHUIO pabOT UCCIIEN0BATENBCKOIO XapaKkTepa
. HaBbIKku penieHus pa3HbIX TUIIOB 3a1a4

. HaBbIKH TOCTaHOBKH dKCIIEPUMEHTA

. HaBpiku paOoThI ¢ 1ONOMHUTEIBHBIMUA UCTOUHUKAMH UH(pOPMALIH, B

TOM YHUCIIE JJICKTPOHHBIMHM, a TAaKX€ YMEHUSIMH IOJb30BATHCA pPeECypcamMu
HNurepnHer

. [IpodeccronanbHoe camoonpeiesieHue.

Cucrema oTc/Ie:KMBAHUS U OLICHMBAHUS Pe3YJIbTATOB.

KonTposb 1 onieHKa pe3ysibTaTOB 3HAHUM BOCIIUTAHHUKOB OCYIECTBIISIETCS
B XOJIC UTOTOBOM TBOPYECKOW pPaOOThI, KOTOpask MPOXOAUT B Mae, B (opme
TECTUPOBAHMS ¥ OOOOIIAIONIEro 3aHATHS Tpa3AHUKAa. B  TedeHwe rona
JTMArHOCTHKA UMEIONTUXCS 3HAHUW U YMEHHU BBISIBIISIETCS B (hOpMeE:



o Oecenpl

e YCTHOTO OIpoca

e YYacCTHS B OJUMIMAAAX U KOHKYpcax

e HTOTOBBIX YPOKOB-TIPA3THUKOB

e HCCIICJIOBAaHME TTO3HABATEIIBHOIO HHTEPECA.
B koHIle roaa 10/KHBI YMETh

. dbopMupoBaTh MO3HABATENIbHbIE HMHTEPECHl, WHTEIUIEKTyaJbHbIE H
TBOPUYECKHE CIIOCOOHOCTH;

. CaMOCTOSATENILHO TPHOOpPETaTh HOBBIE 3HAHUS W MPAKTHUECKHE
YMEHUS;

. CaMOCTOATENHFHO (POPMYITHPOBATH TEMY H LIETH YPOKa;

. COCTaBJIATh IUIAH peuieHus y4eOHOMl mpoOJeMbl COBMECTHO C
yUHUTETIEM;

. paboTaTh MO IUIaHy, CBEPSIsl CBOM JAECUCTBHS C LIEJIbI0, KOPPEKTUPOBATh

CBOIO ACATCIIbHOCTD,

. B JIMasiore ¢ MearoroM BeIpa0aThIBaTh KPUTEPUU OLICHKU OMpPEIeIsiTh
CTETICHb YCHENTHOCTH CBOEH pabOThl M pabOThI APYTMX B COOTBETCTBHH C dTUMH
KPUTEPUSIMHU.

. nepepabaThiBaTh U MPeoOpa3oBbIBATh MHPOPMAIIUIO U3 OJHON (DOPMBI
B APYT'YIO (COCTaBJIATH IUIaH, TAOJIHILY, CXEMY).

COILEPKAHUE OBYUEHUA

BBoanoe 3ansaTHE. MHCTPYKTAXK 10 OXPaHe TPY/AA HA 3aHATUAX KPYKKa.
OcCHOBBI IKCIIEPUMEHTA.

Paznen 1. Mexanuveckue siBJICHUS
WNuneprus.  LlentpoOexxnas cuna. PaBHoBecue. IloBepXHOCTHOE HaTsSKEHUE.
PeaktuBHOE nBUKeHHE. BOTHBI HA TOBEPXHOCTH KUIKOCTH.

Paznen 2. TennoBble sABJIeHUSA

CniocoObI Temonepenayu.

Pa3znen 3. Kpucraaibl

Kpucramnbr

Paznen 4. JlaBiienue

HaBnenune TBepawpix Ten. JlaBnenwe xkuakocTH. JlaBnenwme raza. ATtmochepHoe
JaBJICHUE

Pa3znen S. BelTajikuBalliee AelcTBHeE KHJIKOCTH M ra3a
BrrtankuBaroniee 1eCcTBHE )KUAKOCTH. BrITalIKMBaroliee AEHCTBHE Tasa.
Pa3ges 6. CBeTOBbBIE AABJICHUA

O6pazoBanue Tenu. Otpaxenue cBera. OnTuyeckue NpuoopkI.

Paznen 7. Onruyeckune MILIIO3UHA

Onrtuyueckue WIUTH3UU

Pa3znes 8. Jinekrpuyeckue siBJIeHUs

DJeKTpU3anus. DJICKTPUUECKUE LIETIH.

Pa3nen 9. MaruuTHble sIBJICHUS

Marautsl. @OKyChl ¢ MArHUTAMU.

Paznen 10. ®usuka u Xumus



dusnka Ha KyXHE
Paznen 11. OnbIThI M IKCIIEPUMEHTHI ¢ MATHUTAMH
MarnutHas nymka. MarHuTHbIe TaHIbl. JuHaMuK U3 TUTACTHUKOBBIX TapeJioK.
Komnac. MbUIbHBIN YCKOPUTETT.
Paznen 12. IloBepXHOCTHOE HATSIZKEHUE
Yupsmeiid. Pucynku. MarauT v BUHOTpaJl - ONbITEL C MATHUTHBIM IIOJIEM.
Paznen 13. IloBepXHOCTHOE HATSIZKEHHE U HUTKA
MOoJ0KO 1 )KHAKOE MBLIO — PUCYEM Ha MOJIOKE.
Pa3znen 13. Craruka
DJIEKTPUUECKUN PUTM. DIEKTPOCKOI cBouMH pykamu. BatHoe o6mnako. Ctpyu
BOJIbI U cTaTHKA. BO3yIIHBIN IAPUK, XJIOMbS U CTATUYECKOE JICKTPUIECTBO.
Paznen 14. 3anumare/ibHbIe ONBITHI IPH MOJHOM OTCYTCTBHHU (PM3UYECKOr0
o0opynoBaHust

o «He 3amouuB pyk»

o «llogbpem»

o Bomre6Has Boma»

o «Tsxkenas razeray

o «He pBymasica Oymara»

« «Kak ObICTpO MOracHeT cBeua»

o «Hecropaemas HuTka»

o «Hecropaemplil maTok»

o «Hecropaemas 6ymaray

o «Bona kunuT B OyMa)KHOM KacTpPrOJie»

« «Kaprodenbabie Bech»

o <«3aragouHas KapTopeauHa»

o JlaBieHue BO3ayXa

e OIBITHI C )KUIKOCTHIO

o Konebanus u 3Byk

o MHuepuus

o LlenTp TsxecTn
o Tpenne

o Cser

o DIEKTpOMarHeTu3M
o Pucyer maraut
o MarsneTtusm reo3us
o CranbHoli 6apbep
« HapymenHnoe paBHOBecue
o Ily3pIppKku-criacarenu
o IIpounocts u popma
o MasTHukK
HUTorosoe 3ausitue
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTH>KEHHE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJIbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOTO OO0IIero o0pa3oBaHus

y oOyyaroierocsi 0ynyr copMUpOBaHbI CIEAYIOIMINE JTUYHOCTHBIE PE3YJIbTaThl B
YJacTH:

1) naTprMoTHYECKOro BOCIUTAHUS:

— IPOSIBJICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOMN
(du3nyecKoil HayKu;

— IICHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOro0 1 JyXOBHO-HPABCTBEHHOI' 0 BOCIINTAHUS:

— F'OTOBHOCTh K AKTHUBHOMY Y4acTHUIO B 00CYXACHUU
OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HAHUE BaXHOCTH MOPAJIbHO-ITUYECKUX NPUHUUIIOB B JAECSATEIBHOCTH
y4€HOrO0;

3) 3CTETHYeCKOro BOCIIUTAHUSA :

— BOCHPUATUE ICTETUYECKUX KAaYeCTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O NO3HAHMS:

— OCO3HaHWE IIEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOI0 HMHCTPYMEHTa
NO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSl TEXHOJOTUWM, BAXKHEWILIEH COCTABIIAIONICH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOM JF0OO03HATEIHLHOCTH, HMHTEpEca K HCCIe0BATEIhCKOM
NEeSATENbHOCTH;

5) ¢opmupoBanusi  KyJAbTYpPbl  310POBbSI W  3MOLHOHAJIBHOIO
0JIaronoy4ms:

— OCO3HaHWE LIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBUi O€30MaCHOI0 TMOBEACHHS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAITHUX YCIOBUSAX;

— c(popMUPOBAHHOCTh HaBbIKa pediieKcuM, MNpU3HAHKWE CBOEro IIpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y IPYroro 4eioBeKa;

6) TPy10BOro BOCIMTAHMSI:

— aKTMBHOE YyYacTHME€ B pEUIEHUM MPAKTUYECKHX 3aJad (B paMKax CEMbH,
oOpa3oBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJOTHYECKOH U
COLMAIbHOM HAIIPaBIEHHOCTH, TPeOYIOIUX, B TOM 4YHUCIEe U (PU3HUECKUX
3HAHUM;

— WHTEpPEC K MPAKTUUECKOMY U3YUEHHIO IPOPECcCHil, CBI3aHHBIX C (PU3NKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS:



e — OpPUEHTAIMS Ha NMpPUMEHEHHE (U3MUYECKUX 3HAHUU JUIsl pEUICHHUsS 3ajady B
001acTH OKpYXKAloIIeW Cpeapl, IUIAHUPOBAHUS TMOCTYIKOB H OIEHKH WX
BO3MOYKHBIX MOCJIEICTBUN JUI OKPYKAIOIIEeN Cpeibl;

e — OCO3HaHWE TI00ATBHOTO XapakTepa IKOJIOTUYECKUX MPOoOJIeM U MyTel ux
peleHus;

o 8) agjanTanMm K M3MEHSIIOIIMMCS YCJOBHUSIM COUHMAJIBLHON W NPHPOIHOI
cpenbl:

e — IOTPEOHOCTh BO B3aMMOJCHCTBUM TpPH BBIIOJIHEHUU UCCIEAOBAHUNA U
IPOEKTOB (PU3MYECKON HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSAM
ApYTux;

o — NOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO
NESITENbHOCTB;

e — MOTPEOHOCTH B (POPMUPOBAHMUHU HOBBIX 3HAHHI, B TOM 4nCie (HOPMYITUPOBATH
UJIeH, MOHATHSI, TUTIOTE3bl O PU3UUECKUX O0BEKTaX U SBJICHUSX;

e — OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTU
buznku;

e — IUIAHUPOBAHHUE CBOEr0 pPAa3BUTHUA B MNPUOOPETEHUM HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCIIE C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUM;

e —OIEHKA CBOMX JCHCTBHM C YYETOM BIMSHHUS Ha OKDPYKAIOUIYI0 Cpeny,
BO3MOYKHBIX TJI0O0AIbHBIX MTOCIIEACTBUI.

METAINIPEAMETHBIE PE3YJIbTATDI

B pesympTaTe OCBOCHHS MporpaMMbl MO (PM3MKE HA YPOBHE OCHOBHOTO
oOmrero oopazoBanusi y o0Oydaromierocsi 0yayr chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIBbHBIC YUeOHbIC TEHCTBHS,

KOMMYHUKATUBHBIE  YHHMBEpCaJbHbIC  yuyeOHble  JEWUCTBUS,  PETYJIATHUBHBIC

YHUBEpCAJIbHbIE y4eOHbIEC IEHCTBUSI.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornueckue aAeicTBUs:

¢ BBISIBJISITh W XapaKTEepU30BaTh CYIIECTBEHHbIE TMPU3HAKKM OOBEKTOB
(ssBIEHUI);

o YCTAQHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCH(UKAIIMM, OCHOBAHUS IS
0000IIICHUS U CPAaBHECHUS;

o BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pacCMaTpPUBaEMbIX (pakTax,
JTAaHHBIX U HAOJIOJICHUSAX, OTHOCAIIMNXCS K (PU3MUECKUM SIBIICHUSIM;

¢ BBIBJISITh NPUYMHHO CJICACTBEHHBIE CBA3M MNpPU HU3YUYEHUHU (PUBNYECKUX
SBJICHUI M TPOIIECCOB, JI€NaTh BBHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIABUraTh TMIIOTE3bl O B3aUMOCBSI3IX
(U3UYECKHUX BEJINYNH;

¢ CAMOCTOSITENILHO BBIOMpATh COCOO penieHus yueOHOH (hU3nMuecKoi 3agauu
(cpaBHEHHE HECKOJBKMX BAapUaHTOB pEIIeHHs, BBHIOOp Haubosee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBare/bCKue JecCTBHA .

¢ MICTTIOJTE30BaTh BOMPOCHI KaK UCCIIEIOBATEIBLCKU HHCTPYMEHT MO3HAHUS;

¢ IPOBOJIUTH 10 CAMOCTOSITEILHO COCTaBICHHOMY TIJIaHy OMBIT, HECIOXKHBIN
(U3HYECKUN HKCIEPUMEHT, HEOOJBIIOE UCCIEeN0BaHuE (HU3UUECKOTO
SIBJICHUS,

¢ OIICHMBATh HAa TNPUMEHUMOCTbh M  JOCTOBEPHOCTh  HH(OpPMAIIUIO,
MOJIYYCHHYIO B XOJI€ HCCIICOBAHUS WIIH SKCIICPUMCHTA,

¢ CAMOCTOSITETILHO (OPMYJIMPOBATH OOOOIIECHUS U BBIBOABI MO PE3yJIbTaTaM
MPOBEIEHHOTO HAOJFOICHHMS, OTTBITA, UCCIICIOBAHUS;

e IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEHWINIEE  pa3BUTHE  (DUBUUIECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTAThH MPEATIONOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

e IPUMEHSTH PA3IUYHbIE METOJbl, MHCTPYMEHTHI U 3alpoChl MPU MOUCKE U
orbope MH(pOpMALMKM WIA JAHHBIX C Y4ETOM MPEIJIOKEHHON YyueOHOMU
bu3nYecKoi 3a/1a4u;

¢ AHAIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

¢ CAMOCTOSITETILHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpPMY  TIPEACTABICHUS
uHpopMallMM W WIUTIOCTPUPOBATh pEIIaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TharpaMMaMu, HTHOU rpaduKoil M 1X KOMOWHAITASIMH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUS:

eB XO/I€ OOCYXJEHHUsI Y4eOHOro Marepualia, pe3yiabTaTOB JaObOpaTOPHBIX
paboT U POEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY O0CYK/IaeMOW TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHbIE Ha pEIIEHUE 3aJla4yu U TOJJep)KaHue
0aro’keaaTebHOCTH OOIICHUS;

e COTIOCTABIISITH CBOU CYXKJCHUS C CYXKJICHUSIMU IPYTrUX YUYaCTHUKOB JUANIOTA,
OOHapYKWBATh Pa3INIUE U CXOJCTBO IMO3UIIHA;

e BEIPAXKATh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX |

e MyOJIMYHO TIPENICTABJIATH PE3YJbTAThl BBIMOJIHEHHOT'O (PU3NYECKOTO OIBITA
(3KCnIepuMeHTa, UCCIE0BAHMUS, IPOCKTA);

o IOHMMATh W UCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBHIYAITbHON
paboThI MPU PEIICHUH KOHKPETHON (hU3MUecKOi MpoOIeMbl;

o IPUHUMATH IIETTH COBMECTHOU JCATEIHLHOCTH, OPTaHW30BBIBATH JICHCTBUS 110
e€ JIOCTIDKEHUIO: pachpeleNiaTb poJid, OOCYXAaThb TMPOIECCH U
PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

e BBITIOJHATH CBOIO 4YacTh PabOThI, TOCTHTas KAa4eCTBEHHOTO pe3yJbTaTa Io
CBOEMY HAIlPaBJICHUI0O U KOOPJIWHUPYS CBOM JEUCTBHUS C JPYyrUMU
YJICHAMH KOMAaH]Ibl;

e OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYIIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICH CTBHUS.

PerynsiTuBHBIe YHHBeEpcaJIbHbIEe YUeOHbIE AeiicTBUS
Camoopranuzanmsi:



o BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsAX, TPEOYIOMUX JIsI
perieHus: PU3nUecKux 3HaHUM;

e ODUEHTUPOBATHCS B PAa3IMYHBIX  IOAXOAAX  IPHUHATUS  PELICHMM
(MHAMBUAYaANbHOE, MPUHATHE PEIICHHs B TPyNIE, NMPUHATHE DPEIIECHUN
TPYIIIOit);

¢ CAMOCTOSATEJIbHO COCTAaBJISITh AJTOPUTM pELIEHUS (PU3NUECKON 3aJauu WU
IJIaHa MCCIEAOBAHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>XHOCTEW, apryMEHTUPOBATh IPEjIaraéMble BApUAHThI PELICHUM;

e JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/JIEKT:

o 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U MpeaJiaraTh IjiaH €€ H3MEHEHHUS,;

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHHUS)  pe3yibTaToB
JESITeNIbHOCTHU, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCJIE€ B XOJ BBIOJHEHHUS
(bu3MuecKoro MCClENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBLIMXCA CHUTyalUid, YCTAHOBJICHHBIX OIIMOOK,
BO3ZHMKIINX TPYAHOCTEH;

¢ OLICHMBATh COOTBETCTBHE PE3YNbTATA LIEJIU U YCIOBUSIM;

e CTaBUTbH Ce0s HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa UM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

o IPU3HABATh CBOE MPABO HA OIIMOKY IPHU PEIICHUN (PU3NYECKUX 3a/a4 WU B
YTBEPKIACHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATHI
K xoHiy oOyueHus B 7 kjiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTh y 00YJaIOIIUXCST YMEHUM:

¢ UCIIOJIb30BaTh MOHATHUSA: (PU3UUECKUE U XUMUYECKHE SIBJICHUS, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, EIUHUIBI (U3NUECKUX BEIWYUH, aTOM,
MOJIEKYJla, arperatHble COCTOSIHUSI BemiecTBa (TBEpAOE, KHUAKOE,
razo00pa3Hoe), MEXaHUYECKOE IBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpHs, PaBHOACHCTBYOMmIAs cuia, Aedopmarius
(ynpyras, 1iacTuyeckas), HEeB€COMOCTb, COOOIIAIOIINECS COCYIbI;

o paznuuath siBieHUs (aud@dy3usi, TEIUVIOBOE ABIKEHHWE YaCTHIl BEIIECTBa,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBH)KCHHE,  WHEpLMS,
B3aUMOJCHCTBHUE TEJI, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllcHUsI, Mepefadya JaBJICHHUsS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
rasamy, arMoc(epHoe JaBleHHWE, IUIABaHUE TeJ, MPEBPALICHUS
MEXaHWYECKOW 3HEpPruu) MO ONUCAHUIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIMBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

e pacrio3HaBaThb  MPOSBJICHHE  W3YYEHHBIX  (PU3UUYECKUX  SIBICHUH B
OKpy)XarolieM MHpe, B TOM uucie (U3HUECKUE SBJICHUS B MPHUPOJE:
MPUMEPHI JBMXKEHHUSI C Pa3IUYHBIMM CKOPOCTSMH B KMBOM M HEKHUBOU
IIPUPOJE, JEWCTBHE CWJIBI TPEHUS B MPHUPONE M TEXHUKE, BIMSIHUE
aTMoc(epHOro JaBjieHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B



TeJe YeloBeKa, MPU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 33]jauy B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (PU3UUECKUX SIBJICHMUIA;

o OTIMCHIBATh M3YUCHHBIE CBOMCTBA TeN U (PU3MYECKUE SIBICHUS, HCIIONb3YS
¢duznyeckre BeMMUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIPYTrOCTH, CUJIA TSHKECTH, BEC
Tejla, cujla TPEHWs, AaBieHue (TBEPAOro Teja, >KUIKOCTH, Tas3a),
BBITQJIKUBAIOIIAS CUJIa, MEXaHWYeCcKas padoTa, MOIIHOCTb, TJIEUO CHIIBI,
MOMEHT CWIbl, KOY(PQUIMEHT TIOJIE3HOTO JIEUCTBUS MEXaHU3MOB,
KUHETUYECKas: U MOTCHIMalbHAs JHEPrusi), MpU OMNUCAHWUU TPABUIBHO
TpakToBaTh  (PUBMYECKUM  CMBICI  HMCIOJIb3YEMBbIX  BEJIMYMH, HX
0003HAYEHUS! M EIUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMUMHY C IPYTUMU BEIMYHHAMU,
CTPOUTH TpaMKN N3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYNUH;

¢ XapaKTEpU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U TPOIECCHI,
UCIOJIb3Yys TpaBWJIa CJIOKEHUS cuil (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUS pbluara (0J0Ka),
«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (GOPMYIMPOBKY 3aKoHa U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKCHUE;

e OOBSICHATH (PU3MUECKUE SIBJICHUS, TIPOLIECCH M CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallud MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHWE M3 1-—2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOMCTBA (DU3MUECKUX
SBJICHUH, (DU3NYECKUX 3aKOHA UJTU 3aKOHOMEPHOCTH;

e peIIATh pacu€THbBIC 3a/1a4u B 1—2 AEMCTBUS, UCTIOIB3YS 3aKOHBI U (DOPMYIIbI,
CBSI3BIBAIONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS
3aJlaud  3alKChiBaTh KPAaTKOE YCJIOBHE, TMOACTaBIATh (U3NUECKUe
BEJIMYUHBI B (POPMYJBI M MPOBOAMUTH PACUETHI, HAXOAWUTh CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC U PEIICHUS 3a]a4, OIICHUBATh PEATMCTHYHOCTh
MOJTy4eHHON (DU3NUYECKOU BEJTUUUHBI;

e Pacrio3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEIINTh MPU TTOMOIIH
(bU3HYECKUX METOJIOB, B OMTMCAHUU UCCIICIOBAHUS BBIIEISTH TPOBEPSIEMOC
npeanoioxkenue  (TUIoTe3y),  pa3nuyaTrh W HUHTEPIPETHUPOBATH
MOJIYYCHHBI pEe3yJbTaT, HAXOAUTh OIMMOKA B XOJIe OIBITa, JeNaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

o IPOBOJIUTH OTBITHI IO HAOIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3UYECKUX
CBOMCTB TeJI: OPMYJIUPOBATH MPOBEPSEMbIC MPEINOI0KEHUS, COOUPATH
YCTAaHOBKY U3 TMPEJIOKEHHOT0 000pYyI0BaHNUs, 3allMChIBATh XOJ OIbITA U
(dhopMyIIUpoBaTh BHIBOJBI;

o BHITIOJIHATh TIPSIMbIE HW3MEPEHUSI PACCTOSHUSI, BPEMEHU, MAacChl Tela,
o0b€Ma, CHUIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nu(dpoBBIX TPUOOPOB, 3alUChIBaTh MOKa3aHUsS MNPUOOPOB C YUETOM
3aJJaHHOM a0COFOTHOM MOTPEUTHOCTH U3MEPEHU;



o IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BETUUYMHBI OT
JIPYTOil C HCIONb30BaHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEPHO JIBWXKYILErOCsl Telda OT BPEMEHU JBHKEHUS Tela, CUJIbI
TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN Ten
Y HE3aBUCHUMOCTH CHUJIbI TPEHHSI OT TUIOMIAJAN COMPUKOCHOBEHHSI TEJ, CHUIIBI
YIPYTrOCTH OT YAJMHEHMs MPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPY>XKEHHON YacTH Tella U OT TIOTHOCTH XUAKOCTHU, €€ He3aBUCUMOCTH
OT TUIOTHOCTHU TeJa), OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUN
IUTaBaHUs TEJ, YCIOBUW paBHOBECHUs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM  y4e€OHOT'O0 HCCIENOBaHUS, COOMpaTh YCTaHOBKY U
BBITMIOJTHATh W3MEPEHHsI, CIEAys MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYMH B BHJE
IPEUIOKEHHBIX Ta0JUL U TpaUKOB, AENaThb BBIBOABI IO PE3yJbTaTaM
UCCIICZIOBAHMS,

o IPOBOJUTH KOCBEHHBIE H3MEPEHUs (PUINYECKUX BEIWYUH (TUIOTHOCTD
BEIIECTBA JKUAKOCTU U TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbXKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJIA, JEHCTByIOIas  Ha
HOrPY)KEHHOE B JKHUJIKOCTh TE€JO, KO3(PPUIMEHT MONE3HOro AeWCTBUS
IPOCTBIX MEXaHU3MOB), CJenysl NPEIJIOKEHHON WHCTPYKLUHU: IIpU
BBIMIOJITHEHUN HW3MEPEHHH cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUNCIISITh 3HAUEHNE UCKOMOMW BEIMYUHBI,

o COOTIOZATh MpaBUJIa TEXHUKUA OE30MAaCHOCTU MpHU padoTe ¢ 1ad0opaTopHbIM
000pyI0BaHHEM;

o YKa3bIBaTh MNPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILIAIOIINECS COCYIAbl, OapomeTp,
pblyar, HOJABMKHBIA U HEMOJABUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTh;

¢ XapaKTEpU30BaTh MPHUHIUMBI  JEHCTBUS  W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMHCaHUsA (B TOM YHUCIE:
NOJIUINITHUKY, YCTPOMCTBO BOJOMPOBOJAA, THAPABIMYECKHI Tmpecc,
MaHOMETp, BBICOTOMED, TOPILIHEBOM HACOC, APEOMETP), UCIONb3Yys 3HAHUS
O CBOMCTBax (pU3MUECKUX SBJICHUN M HEOOXOIUMBIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOAUTD NIPUMEPHI (HAXOAUTh HH(POPMALIKIO O IpUMepax) NPaKTUIECKOr O
UCTIONb30BaHUS (PU3UYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HU IS
oOecrieyeHust 0Oe30macHOCTH 1pH  oOpallleHMH C [OpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbsI M COOJIIOJICHUS
HOPM DKOJIOTHUYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpesie;

¢ OCYLIECTBISAITH  OTOOp HUCTOYHMKOB HH(popManuu B HMHTepHere B
COOTBETCTBUH C 33/IaHHBIM TIOWCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHHUS PA3JIMYHBIX WMCTOYHHKOB BBIACIATH
uH(pOpMAIMIO, KOTOpas SIBJISETCS IMPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIb30BaTh MPHU BBHIMOJIHEHWU Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHHs, CIpaBOYHbIE MaTepuasbl,



pecypebl cetd MHTEpHET, BlaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMK U3 OJTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (PU3NUEeCKOro Coaep>KaHusi, B TOM
qyycie MyOJMYHO JeNaTh KpaTKHE COOOIIEHHSI O pe3yibTarax MpPOEKTOB
WM y4eOHBIX WCCICOBAHUN, MPU HDTOM TPAMOTHO HCIIOJIb30BATh
W3YYCHHBIM TMOHATUHHBIM ammapar Kypca (U3UKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTAIIUEN;

e IPX BBLITIOTHEHUW YYEOHBIX TPOEKTOB M HCCICIOBAHUN pACIPEACIATh
00SI3aHHOCTH B TPYyNIlE B COOTBETCTBUM C IOCTABJIECHHBIMU 3ajauaMu,
CIEIUTh 3a BBINOJIHEHUEM IUIaHA JIEUCTBUM, AaJEKBaTHO OICHUBATh
COOCTBEHHBI  BKJAJ B  JEATEIBLHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHHKAaTHUBHOE B3aMMOJICHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIHX.

K xonIty 00y4ueHust B 8 Kkjacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

¢ UCIIOJIB30BATh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEILIECTBA, KPUCTATIINYECKUE U
amop(HbIE Tela, HACHIIICHHBIA M HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHSISE OHHEPrusi, TEIJIOBOM JBUTATEb,
AJIEMEHTAPHBIN NEKTPUUECKHUN 3apsl, HIEKTPUUECKOE MOJIE, MPOBOJHUKHU
U TUBJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;

e pa3nuyaTh SBJICHUS (TEMJIOBOE PACIIMPEHHE M CKaTue, TeIvionepenaya,
TEIUIOBOE PABHOBECHE, CMAUYMBaHUE, KANWUIPHbBIC SIBIICHUS, UCHIAPEHUE,
KOHJICHCAIlUsl, TUJIaBJICHUE, KpucTaum3anus (OTBEpACBaHUE), KUIICHHUE,
Terionepeaaya (TermIonpoOBOAHOCTb, KOHBEKIHS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJCHCTBHUE 3apsA0B, ICUCTBUS 3JIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aWMMOJCWCTBUE MArHUTOB, JEHUCTBUE
MarHUTHOTO TMOJISi Ha TTPOBOJITHUK C TOKOM, DJIEKTPOMAarHuTHasT UHIYKITUS)
[0 ONUCAHHUI0 HX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

e PaCTIO3HABATh  MPOSIBJICHUE  M3YYCHHBIX  (DU3UYECKUX  SBICHUUA B
OKpY)XaroleM MHpe, B TOM uHcie (U3NYECKUE SBICHUS B MPHUPOIE:
MIOBEPXHOCTHOE HATSKEHUE W KalWUIAPHBIE SABJICHUS B MPHUPOJE,
KpUCTaJUIbl B mpupozae, uznydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPUUYECKUE
ABJICHUA B atrMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOTI0COB, pOJIb MAarHUTHOTO TOJS JUIsl KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIACIATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUU;

o OTIMCHIBATh M3YUCHHBIE CBONCTBA Te€N W (PU3NYECKUE SIBICHHS, UCIOJb3YS
(dbu3uYeckre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, VJEJIbHAas TEIoTa
MJIABJICHUS, yJebHAs TeIJIoTa MapooOpa3oBaHus, YJENbHAs TEIIoTa



CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOrO0 JAEMCTBUA TEIIOBOM
MalluHbl, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, 3JIEKTPUUYECKHH 3apsj,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIIEHUE IIPOBOIAHHUKA,
yIeIbHOE  CONpOTHUBIEHUE  BEIIeCTBAa, paboTa U MOIIHOCTb
ANEKTPUYECKOIO0 TOKa), MpU ONUCAHWUM MPABHIBHO TPAKTOBATh
¢u3nyecKkuil CMbICT UCHOJIb3YEMbIX BEJIMYUH, O0O3HAYEHUS U €IUHUIIBI
(Gu3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JTAHHYIO
(U3HYECKYI0 BEJIIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

¢ XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3ys OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUYECKOW TEOPUHU
CTPOEHMS BEILECTBA, NMPUHLHUII CYNEPIO3UIHNM NOJEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa 171 y4acTKa 1enH, 3aKOH
Jxoynsa—Jlenna, 3aKkOH COXpaHEHHMs DJHEPrUM, IIpU OTOM J1aBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

o OOBSICHATH (PU3UYECKHE TPOLIECChl W CBOWCTBA TEJNI, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyalluil IPAKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTh OOBSICHEHNE U3 1—2 JIOTHYECKUX
iaroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKHUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pEIIATh PacUETHBIE 3a/1a4u B 2—3 ACUCTBUS, UCIIOJIB3YS 3aKOHBI U (hOPMYIIbI,
CBSI3bIBAIOLINE (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUSA
3a[1a4M 3alUChIBATh KPATKOE YCIIOBUE, BBISIBIATH HENOCTATOK JTAHHBIX JUIS
pelleHusl 3a7a4M, BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€
pELICHHs], MPOBOANUTH pacy€Tbl M CpPABHUBATh IOJYYEHHOE 3HAYECHHE
(bu3MUeCcKOl BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(GU3NYECKUX METOMOB, MCIONb3Yys ONHMCAHWE HCCIEAOBAHUSA, BbIICIATH
IIPOBEPSIEMOE  NIPEIIIOJIOKEHUE, OLECHHUBATh IPABUIBHOCTh IOPSAIKA
IIPOBEJICHUS UCCIEA0BAHMS, 1€TaTh BBIBOJIBI;

¢ IPOBOJUTH OTIBITHI 110 HAOMIOACHHUIO (PU3MUYECKUX SBICHUM WK (PU3MUecKux
CBOMCTB TeJI (KallWJUIIpHbBIE SIBJICHUS, 3aBUCUMOCTD JABJICHUS BO3JyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH IpOIlecca OCTHIBAHHS W HarpeBaHUs
MpU U3JTY4YCHUH OT I[BE€Ta M3JIydaroiled (MOTrJIonaroiiei) MmoBepXHOCTH,
CKOPOCTb MCHApeHHs BOABI OT TEMIIEpPaTypbl XUIAKOCTH M IUIOLIaaAHN €€
MOBEPXHOCTH, JJIEKTPHU3alUs Tel W B3aUMOJCHUCTBHE 3JIEKTPUUECKUX
3aps70B, B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHWTOB, BHU3yalIH3alus
MarHUTHBIX NOJIEH TOCTOSHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO MOJIS Ha
IIPOBOJHUK €  TOKOM,  CBOWCTBA  JJIEKTPOMAarHuTa,  CBOWCTBA
AJIEKTPOJBUTATENSl IMOCTOSHHOTO TOKAa): (POpMyIHpoBaTh IpPOBEpSEMbIE
MPEANON0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10BaHNU A,
OIKCHIBATh XOJ] ONbITa U (POPMYJINPOBATH BBHIBOJIBI;



o BBITIOJIHATH MPSIMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIIAKHOCTH
BO3[lyXa, CWJIbl TOKa, HAIpsSHKEHUS C HCIOJIb30BAaHUEM aHAaJOrOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIMYUH, CPaBHUBATH PE3yJIbTaThl
M3MEPEHUH ¢ yu€TOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH;

o IPOBOJIUTHh MCCJICIOBAHUE 3aBUCUMOCTU OJHOM (PU3NUECKON BEIUYMHBI OT
JIpyrod ¢  HCHOJB30BAaHHEM TMPSAMBIX HM3MEPEHH  (3aBHCHUMOCTH
CONPOTUBJICHHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAAH IOMEPEYHOro
CEUEHHMSI U YJIeJIbHOTO CONTPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 TMPOBOJHUK, OT HANpsHKEHUST HAa  IPOBOJHUKE,
UCCJIEIOBAaHUE TIOCIEAOBATEIbHOIO M MapajUIeIbHOTO  COEIMHEHMM
MPOBOJAHUKOB): TUUIAHUPOBATh WCCIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys NPEIIOKEHHOMY TUIaHy, (UKCHUPOBATH
pe3yJbTaThl TMOJYYEHHON 3aBUCHUMOCTHM B BHJAE Ta0null U TpaduUKoOB,
JieJaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCIIEIOBAHUS;

¢ IPOBO/INTh KOCBEHHbIE M3MepeHUs (U3HUYECKUX BENUYMH (yaenbHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTHBJIICHUE MPOBOJAHHUKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHMs, COOMpPATH
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys NMPEIJIOKECHHON MHCTPYKIUHU, U
BBIYUCIISATH 3HAUEHUE BEJIMUUHBIL;

o COOJTIOZATH MpaBUJIa TEXHUKUA OE30MAaCHOCTU MpHU padoTe ¢ 1ad0paTopHbIM
000pyI0BaHHEM;

e XapaKTE€pU30BaTh  NPUHIUIBI  ACHCTBUS  HM3Y4YEHHBIX TMpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, TMapoBas TypOWHA, aMIIepMETD,
BOJIbTMETP, CUETYUK HJIEKTPUUECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOPHI, HArPEBATEIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), IIEKTPUUECKHE
MPEeIOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUTATEh MOCTOSHHOTO TOKA),
UCIOJIb3yd 3HAHUSI O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

e PaCIO3HABAaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHBIC
npuOOpel MO CXeMaM © CXeMaTHYHBIM pPHCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHHusi, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHUX
Henen ¢ MociaeI0BaTeNbHbIM U MapajuleIbHbIM COSIMHEHHEM JJIEMEHTOB,
paznuyas yCJIOBHbIE 0003HAUECHHUSI DJIEMEHTOB AJIEKTPUUECKUX TETICH;

o IPUBOJIUTH MPUMEPHI (HAXOAUTH UH(MOPMALIMIO O PUMEPaX) MPAKTUIECKOTO
UCIIONb30BaHUsl (PU3NUECKUX 3HAHWN B TOBCEAHEBHON KWU3HU IS
oOecriedyeHus: 0Oe30MacHOCTH TpU  oOpallleHUH C [OpudbopamMu U
TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHHsI 3[0POBbS U COOJIOJCHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

¢ OCYHIECTBJIATH ~MOUCK HWHGOpMaUK  (PU3NYECKOTO  COJACpP)KAaHUA B
NHTepHere, Ha OCHOBE HWMEIONIMXCS 3HAHUM W NYTEM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIIENATH MH(OpMAIMio, KoTopas
SIBJISIETCS] IPOTUBOPEYMBOM UJIM MOKET OBITh HEOCTOBEPHOM;



¢ UCIIOJIb30BaTh NPU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy (U3MYEcKoro coaep)KaHWsS, CIPAaBOYHBICE MaTEPUATIBI,
pecypcel cetu MHTEpHeT, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMALIUU U3 OJHOW 3HAKOBOUW CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC ITMCBMEHHBIE M KpPAaTKHE YCTHBIC COOOIICHHSI,
0000mas wHOOPMAIIUI0 M3 HECKOJbKHX MCTOYHHUKOB (DHU3UUECKOTO
CONEpP)KaHMUs, B TOM UHCIE TyOJIMYHO TIPEICTaBIATh PE3YIbTAThI
MPOSKTHOW WM WCCIICAOBATEIILCKOW JSATEIBHOCTH, MPU 3TOM T'PaMOTHO
UCIOJb30BaTh M3YUEHHBIM TOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/IATh BHICTYIUICHUE TTPE3CHTAIINCH;

e IPX BBHITIOJIHEHWU YYEOHBIX TMPOEKTOB M HCCIECNOBAHUM (DUIUIECKUX
MPOIIECCOB PACTIPECISITh OOS3aHHOCTH B TPYNIE B COOTBETCTBUM C
MOCTABJICHHBIMU 33J]a4aMHU, CICAUTh 32 BHIMOJHEHUEM IJIaHa JACUCTBUMA U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JesTeNbHOCTb IPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3periarh KOH(GIHKTHI.

K xonIty 00y4ueHus B 9 Kjacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

¢ ICTIOJIG30BAaTh  TIOHATHS: CHCTeMa OTcu€Ta, MaTepuajgbHas TOYKa,
TPAeKTOPHUSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JBUKEHUS, AehopMaiius
(ynpyrasi, macTuueckas), TPEHHE, ILEHTPOCTPEMUTETHLHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPYy3KH, IEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEIO,
HEHTP TsHKECTH TBEPJOTO Tella, PaBHOBECHE, MEXaHUYECKUE KOJIeOaHUus U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI,
IIKaja dJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTaIbHO30PKOCTD,
CIEKTPhI UCIyCKaHUsSI U TIOTJIOMEHUs, ab(a, OeTa- U raMMa-u3IIydeHus,
W30TOIIBI, SIZICPHAST SHEPTCTHKA,;

e Pa3IMUaTh SBJICHUS (PAaBHOMEPHOEC M HEPABHOMEPHOE MPSIMOIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE MBI)KCHHE, CBOOOIHOE
najieHue TeJl, paBHOMEPHOE JBMXKEHUE MO OKPY>KHOCTH, B3aHMMOJICHCTBHE
TeJ, PeaKTUBHOE ABWKEHHUE, KOoJeOaTelbHOe IBWKEHWE (3aTyXalolue |
BBIHY)KJIEHHBIE KOJIEOAaHWs), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPAKEHUE
3ByKa, NPSIMOJUHEHHOE pPacHpOCTpaHEHHUE, OTPaKEHUE U MpeIoMIICHUE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKeHHE OEJIoTo CBeTa B
CIEKTpP W CJOXEHHE CIEeKTPAJbHBIX IIBETOB, JHCIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOZHMKHOBEHHE JIMHEMYATOro CHEKTpa
U3JTYYCHHUS ) TI0 ONUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (PU3NYECKOE SBIICHUE;

e PaCIIO3HABATh  MPOSIBICHUEC M3YYCHHBIX  (DU3UYCCKUX  SBICHUUA B
OKpyXaroreM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B TMPHUPOJC:
MIPWJIMBBI U OTJUBBI, ABMKeHHE TuiaHeT COTHEUHON CHCTEMBI, PEaKTUBHOE
NIBIDKEHUE JKHUBBIX OpPTaHWU3MOB, BOCIIPHSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IIYHAMH, 03XO, I[B€Ta TeT,
ONTUYECKHE SIBJICHUSI B MPUPOJIC, OMOJIOTUYECKOE IEHCTBHE BHJIMMOTO,



yIbTpaduoiIeTOBOIO U  PEHTICHOBCKOTO M3IyYEHUM, €CTECTBEHHBIM
PaANOAKTUBHBIN ()OH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHHEPAIOB, JEHCTBUE PAJAHOAKTUBHBIX U3JIYYEHUNA Ha
OpraHM3M YeJIOBEKa), MPHU STOM IMEPEBOJIUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHUU;

e OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PUBMYECKUE SIBIICHUS, WCIIOIb3Ys
¢duzuyeckre BENIUYMHBI (CpPElHSSE W MTHOBEHHAs CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHUE, MEepeMelleHue, MyTh, YIioBas
CKOpPOCTh, CUJIa TPEHHUS, CUJa YIOPYrOCTH, CHUJIa TSHKECTH, YCKOpPEHHE
CBOOOMHOTO TIAJCHUS, BEC Tela, HUMITYJbC Tela, WMITYJIbC CHUJIBI,
MEXaHW4ecKass padoTa W MOIIMHOCTh, TOTEHIMAJIbHAS DHEPrusi Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIrUs CKATON
NPYKUHBbI, KUHETUYECKAas DSHEPrus, IIOJHAs MEXaHU4yecKash >SHeprus,
MEePHOJ] M YacTOTa KoJeOaHUH, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHa, CKOPOCTh CBETa, MOKA3aTellb MPEJIOMIICHUSI CPE/bl), IPU OMUCAHUU
MPABIWIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIIOJIb3yeMbIX BEJIMYMWH,
0003HAYEHUS! M €IUHUIIBI (U3MUECKUX BEJIUYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3MYECKYIO BEIIMYMHY C JIPYTUMU BEIMYMHAMU,
CTPOUTH rpavKu NU3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUYUH;

¢ XapaKTEpU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U IPOIECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHUPHOI'O TITOTEHUS,
NPUHLUN CYNEPIO3UIMK CWJI, NPUHLIMI OTHOCUTENbHOCTH [amues,
3aK0Hbl HBIOTOHA, 3aKOH COXpPaHEHHS! MMITYJIbCA, 3aKOHbI OTPaXEHUs U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHMUSI 3apsiIOBOTO U MacCOBOT'O YHCET
MPU SIIEPHBIX PEAKIUSAX, MPU ITOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aMKChIBaTh €r0 MaTEMAaTUUYECKOE BhIPAKCHUE;

¢ OOBSICHATh (PU3MYECKUE TPOIECCHl W CBOWCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYallud MPAaKTUKOOPHUEHTHUPOBAHHOTO XapaKTEpa: BBIABISIThH
MPUYUHHO-CJIEJICTBEHHbIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
iaroB ¢ OMopodl Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHIA,
(bU3HYECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

o peIIaTh pacyETHBIC 3a7auM (OMUPAIOIIMECs HA CUCTEMY U3 2—3 ypaBHEHUN),
WCIIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONINE (DU3MUCCKUE BEITUIMHBI:
Ha OCHOBE aHallu3a YCJIOBHUS 3aJa4d 3alUChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISITh HEJIOCTAIONINE MJIM M30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U
dhopmyIibl, HEOOXOAUMBIE JIJISl pEUICHHUS, TPOBOJIUTh PACUETHI U OLICHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYEHUs (PU3NYECKOI BEIIMUUHBI;

e Pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(U3UYECKUX METOJIOB, HCIOJb3ys OINUCAHUE HUCCICAOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAMNOJIOKEHNUE, OLEHUBATh IPABWIBHOCTh MOpAJIKA
MPOBEACHUSI  UCCIEOBAHUSI, JeJaTh  BBIBOJABI, HWHTEPHPETUPOBATH
pe3yNbTaThl HAOJIIOICHUI U OTBITOB;



o IPOBO/IUTH OMBITHI IO HAOIOEHUIO (DU3UUECKUX SIBICHUHN WM (PU3UYECKUX
CBOWCTB TeJ (M3ydeHHEe BTOPOro 3akoHa HbpIOTOHA, 3aKOHa COXpaHEHUS
SHEPTYH, 3aBUCHUMOCTb IEpHoJia KOJeOaHW MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a M *KECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT aMIUIUTYbI
MaJibIX ~ KoJIeOaHUM,  MPSIMOJIMHEMHOE  paclpoCTpaHEHUE  CBETa,
pasyioKeHHue Oenoro cBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHUs TpeaMeTa B CcOoOMparomieit
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB M3IIydeHUs):
CaMOCTOATENIbHO  cOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
o0OpyIOBaHMs, OMHCHIBATH XOI OMBITA W  €ro  pe3yabTarhl,
(bopMyIHpOBaTH BHIBOIBI;

o IPOBOJINTH TPU HEOOXOAMMOCTU CEPHUIO TPSMBIX H3MEPEHUH, OINpeaeIiss
CpeHee 3HaueHHe u3MepsaeMor BelMMuuHbl ((POKycHOe paccTosiHue
coOuparoieil JUH3bI), OOOCHOBBIBAaTH BBIOOp croco0a U3MepeHUs
(M3MepuTenbHOTro Mpudopa);

¢ IPOBOJINTH  UCCIICIOBAHUE 3aBUCUMOCTEH  (DU3MYECKUX BEIMYHH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTH IMyTH OT BPEMEHU
py PaBHOYCKOPEHHOM JBMIKEHHWU O€3 HayalbHOW CKOpPOCTH, IMEpUoa
Koje0aHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaX€HHUs CBeTa OT yrja MaJCHUs W yria MPEIOMIICHUS OT yria
najieHus1): TUIAHUPOBATh HCCIEJAOBAHUE, CaMOCTOATEIBLHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(¢u3MYecKUX BETUYUH B BUJE TaOauIl U rpaduKoB, JeJaTh BHIBOABI IO
pe3yJibTaTaM UCCIEI0BaHMUS;

e IPOBOJINTh KOCBEHHBIC HW3MEPECHHS] (PU3NYSCKUX BEIMYHUH (CPETHSS
CKOpOCTb M YCKOpPEHHE Teja TpH PaBHOYCKOPEHHOM JIBH)KEHUH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOdDPHUITMEHT
TPEHUS CKOJBKKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacToTa U
neproj; KoJieOaHW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTUYECKass Ccujia coOuparomeid JMH3bI, pPaJUOAKTUBHBIA  (POH):
MJIAHUPOBATh HU3MEPEHHMs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W
BBITIONTHATh U3MEPEHUS, CIEAys MPEIJIOKCHHOW HHCTPYKIIMH, BBIYUCISATH
3HAYEHHE BEJIMYMHBI U aHAJIM3UPOBATH MOJYyYECHHbBIE PE3YJIbTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHHUIA;

o COOJIIONIATh TpaBHJIa TEXHUKU O€30MacCHOCTH MpU paboTe ¢ JabopaTopHBIM
000py/10BaHHEM;

e pa3NMMYaTh OCHOBHBIC TMPU3HAKM U3YyYEHHBIX (DU3HUECKUX MOJEINeH:
MarepualibHasi TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeIb aTOMHOTO SIPa;

e XapaKTEpU30BaTh MPHUHIUIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OIMOpOW Ha WX OmucaHusi (B TOM 4YHCIE:
CIHUIOMETP, MTATYUKH TIOJOXKECHHS, PACCTOSHHUS W YCKOPEHHs, pakera,
9XOJIOT, OYKM, TMEPUCKON, (QoToanmapar, ONTUYECKUE CBETOBOJBI,



CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAaHUSA O
CBOMCTBaX (U3MUECKUX SBICHHM U  HeoOxoaumble (GU3NUYECKUE
3aKOHOMEPHOCTH;

¢ UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOILIECCOB
OpU pEUIeHUH Y4eOHO-IPAaKTHMUECKUX 3a/ay, ONTHUYECKHUE CXEMBbl Jis
MOCTPOEHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMPAIOILIEH JIMH3E;

o IPUBOAUTD MPUMEPHI (HAXOAUTh UH(POPMALIKIO O MpUMepax) NPaKTUIECKOro
UCTIOJb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus: 0Oe30MacHOCTM Tpu  oOpallleHuH C [OpudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS M COOJIOJIECHUS
HOPM 3KOJIOTHYECKOT0 TTOBEACHUS B OKPYXKAIOILEH Cpelie;

¢ OCYLECTBJIATh ~ MOMCK HMHpOpManuu  (PU3MUECKOIO  COAEp)KaHUS B
Hutepuete, caMOCTOATENBHO (GOPMYIUPYSl MOUCKOBBIN 3aIPOC, HAXOIUTH
IYTU OINpENEICHUs] JOCTOBEPHOCTU MOJYy4YE€HHOW MH(OpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJTHUTENBHBIX UICTOYHUKOB;

¢ UCIIOJIb30BAaTh NPHU BBINOJIHEHHH YYEOHBIX 3aJaHUN HAYyYHO-TOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COJIEp)KaHHs, CIpPaBOYHbIE MaTepuasbl,
pecypcel cetu MHTEpHET, BiaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(GOPMAIMU U3 OJJHOW 3HAKOBOI CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMalM W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COAEpKaHUA,
nyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW MITU UCCIIE0BATEIbCKOM
NeATEeNbHOCTH, TMPU OTOM TPAMOTHO  HUCHOJb30BaTh  W3yUYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszziena (U3MKM U COMPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalue ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



Temarnueckuid mjian

Ne | Tema Hcnoab3yeMblii HALVIAAHBIA MaTepHaJl
3aH
ATH
s
1 | BeonHoe | IlpaBunbHOCTB (bOopMyIMPOBKH LEJI1 DKCIIEPUMEHTA.
3aHATHE.
HNncTpykTa 1. ommIT: rpaduH ¢ BOOM, Oymara.
K 1O 2. OmbIT: OYTHUIKA C IIUPOKUM TOPJIBIIIKOM, OyMara, KpyTO CBApEHHOE OYMILEHHOE ]
OXpaHe 3. ONBIT: Tapenka ¢ BOAoH, Oymara, cTakaH, MOHETa
TpyJa Ha
3aHATHIX
KpYyXKa.
OcHoBBI
JKCIIepUME
HTA.
Pa3znen 1. Mexanuveckue siBJleHUs
2 | Uuepnus | DxcnepuMeHT |: ydeHUYecKas JUHEHKA, HECKOJIBKO MIAIIEK, MOKHO MCIOJIb30BAaTh MOHETHI.
OKCIEpUMEHT 2: SIU10, CTaKaH C BOAOM, KAPTOYKa, KOJIBLIO.
3 | Nueprus | Dkcnepumentl: J[Be NIMHHBIE MANKH, ABa OyMa)KHBIX KOJbIIA.
OxcnepumenT 2:IloHanobsTcsABakapanamnia u J8€ MajKu.
4 | Ilentpobe | DKcriepuMeHT 1 30HT, CKOMKAaHHBIM JTUCT OyMaru, pe3suHOBBIN Ms4, HOCOBOH TI
JKHas cujia | DKCIEPUMEHT»: JETCKOEBEIPOCBOAOMCIPUBI3aHHON K HEMY BEPEBKOM.
5 | PaBHoBecu| DkcriepuMeHT |: MIACTUIIMH, CEMEUYKO MO COMHYXa, CIIUYKHU, TEPHIIIKH, TPOBOJIOKA.
e DKCIepUMEHT 2: KapTOH HEeNpaBUIbHON ()OPMBI, HUTh, IITATHUB, TMHEWKA, TOJICTAasl UTOJIKA.
6 | IToBepxHo | DkcriepuMeHT |: HETOJICTas UIJIa OT IBEHWHOW MAIlTMHKH, CTaKaH C BOJIOH, KaIlisi MacJa.
CTHOE DKCrepuMeHT 2: O0KaJ ¢ BOJOM, OyJIaBKH UJIH CKPEIIKH.
HaTsDKeHUe| DKCIepuMeHT 3: MeTcKas UrpyIlIKa Ui BBIAYBAHUS MBUIBHBIX ITy3bIpei, HEOOIbIIast TPOBOJIC
pa3HbIX (popM, MBUIBHBII
pacTBOp ¢ 100aBJIICHUEM TIIHMIIEPUHA.
7 | PeaktuBHO| DKcriepuMeEHT |: BO3AyIIHbIE IIAPUKH.

€




JIBYDKEHHE

8 | Bousnbl Ha | OkcriepumeHT 1: Oonblasi BaHHA C
MOBEPXHOC| BEPTUKAJIbHBIMHU CTEHKAaMH, 3aIl0JIHEHHAs BOJIOM.
™™
YKUJIKOCTH
Pa3gen 2. Ten1oBLIE ABJICHUSA
9 | Crocobsl | DkcriepuMeHT 1: TOHKHIN KapTOH, UCTOYHHK Teria (CBETUIIFHUK, TUIMTKA), CIIHIIA,
TEIJIONepe | BOTKHYTas B IPOOKY.
Ja4u
10 | CrnocoObl | DxcnepuMeHT |: TOHKHI KapTOH, KapaHIarl,
TEIuIonepe | TMHelKa, Kiel, Oymara, CIIHuKH.
Ja4u
Pazgea 3. Kpucraaasl
11| Kpucrann | [Ipaktrueckoe n3y4yeHue KpHUCTaJUIOB,
bl MIOJyYEHHBIX 3apaHee B JOMAUIHUX YCJIOBMSIX.
Paznen 4. /laBiienue
12 | JlaBneHue | DkcnepuMeHT 1: TeTpagHbIil JHCT B KIETKY, KapaHaam, ¢opMyia IS pacueTa JaBJICHHUS TB
TBepAbIX | (p=mg/s, rae p—naBieHue, m-
TeJ Macca, S-TUIOLIAMb).
13 | MdaBnenue | DxcnepuMeHT l: cTeKisiHHAS TPyOKa OOJIBIIOTO CEYeHusl, KApTOH, COCY C BOJIOW, HATKA.
KUAKOCTH | DKCepuMeHT l:cocynbl pa3sHOW (OpMBL, HOC OAMHAKOBBIMU OTBEPCTUSMH, OOJIBIION COC)Y
OYMa)KHBIN KPY>KOK, METKH.
14| JaBnenue | DkcrepuMeHT l: macTukoBas OyThUIKA, BOJA, MUIETKA C MOAKPALIEHHON BOJIOM.
rasa OKCIIepUMEeHT 2: CTEKJISHHas 4Yallka ¢ BOJAOW, KyCOYeK IIeHOIUIacTa, KYCOYeK caxapa-
CTEeKJISIHHAs OaHKa.
DKCIepUMEHT 3: BOPOHKA C OTBEPCTUEM, COCYJ] C BOJIOM.
15| Atmocdep | DxciepuMeHT 1:cTakaHCBOAOM, JIUCT Oymary.
HOE OKcrepuMeHT 2:0yThlIKau3-TI0AKeTUyIa, CBapeHHoe 10, OyMara, CIIUYKH.
JIaBJICHHE | DKCIEPUMEHT 3:CTaKaH U COCYJ C BOIOM.
Pa3znen S. BelTankuBawinee geiicTBHe sKMIKOCTH M ra3a
16 | Beitankus | DkcnepuMeHT |: SHII0 WK CPEIHHUX pa3MepoB KapTodeanHa, COCy ¢ YUCTONW BOJOH, COJb.
aroniee OKCIEpUMEHT 2: KYCOYKH IJIACTUJINHA, BAHHA C BOJIOM.
JIeIICTBUE | KOJMYECTBY BHITECHEHHON UMU BOJbI.
KUIKOCTH
17| BolTankus | DkcnepuMeHT 1: nanupocHast Oymara, HOXKHHUIIbI, HUTKH, JIETKUH IPY3HUK.
arolee DKCIepUMEHT 2: MapuK, OyThUIKa C IMMPOKUM TOPIIOM, BOZA, MUIIEBas COAA.
eNcTBUE
rasa
Paznen 6. CBeTOBBIC SIBJICHUSA
18 | OoOpa3oBan| DxkcnepuMenT |: HacToNbHAs yamna ¢ KpyrieiM 1utadgorom (CosHIe), MaJeHbKUN IIAPHUK H:
ue (JIyna) n mapuk no6ombiie (3emist).
TEHU u
MOJIyTEHU
19| Ortpaxenu | DxciepuMeHT 1:ma3zepHasykaska, 3epKajio, BoJa.
€ CBeTa OKCIEpUMEHT 2: CTaKaH C BOAOW. DKCIEPUMEHT 3: MOHETa, YailHas yalika, Boja.
20| Omnrtnyeck | DKCEepUMEHT |:TymanauInH3aBONpaBe. DKCIEPUMEHT 2: OUHOKIIb.
ue OKCIEpUMEHT3 : TEIECKOIL.
npuOOopsI

Pazgea 7. OnTnueckue WLIIO3UM




21| Omrtmyeck | DxcriepuMeHT 1: 0OMaH 3peHus. DKCIepUMEHT 2: MpoMacieHHast Oymara,
ue KApTOH, JBE€ JIAMIIbL.
WJUIIO3UU
Pa3nea 8. DiekTpuueckne siBJeHUs
22 | Dnekrpuza| DKCOEPUMEHT 1: IJI0CKast IJ1acTMaccoBast
s pacuecka UIH JIUHeMHKa, KYCOUKH Oymaru, TOHKas CTpyHlKa BOJbI, C
BOJIOCBL. DKCIEPUMEHT 2. THIIb3a 3 (donbru, MmoacTaBKa,
MajgoykKa.
DKcrepuMeHT 3: OyMa)kHOE TIONIOTeH e, | yaitHas JToxkKa (5 MIT) XpYCTSIIUX PUCOBBIX XJIOMBEB,
LIAPUK, IIEPCTIHOU CBUTED.
DKCnepuMeHT 4: IIacTMaccoBasi BOPOHKA, IITATUB, AP C 3JIEKTPOMETPOM, MECOK.
OKCIeprUMeHT 5: IBa BO3AYIIHBIX HIapuKa. DKCIIEPUMEHT 6: OyMakHOEMONOTeHIIE, |
qaifHas oxka (Smin) conu, lyaiiHasmoxka (5 MJI) MOJIOTOrO Hepla, J0XKKa, BO3TYIIHBINA IapHK,
CBUTED.
OKcrepuMeHT 7: Kiled, KBaJIpaTHBII Kycodek JiepeBa pa3MepoM 2,5X2,5 nepeBsiHHbINA KYOUK, ILIE
HOXKHHIIBI, KYCOUEK MHUCcUed Oymaru, CTeKJSIHHBIA (HE TJIACTHKOBBIN) CTakaH JuaMeTpoM (a7
NPOBEAEHHOU yepes IEHTP OKPY)KHOCTH, 00pa30BaHHOM BEpPXHEW KPOMKOHW CTaKaH
S5cM, EPCTSIHOW CBUTED.
23 | Dnextpuye| DKCIEPUMEHT |: IMMOH, COJIEHBIH OTr'Yypel, 3JIEKTPO/IbI, PACTBOP MEIHOTO KYIIOpOca, TBO3/lb, C H
CKHE IIeMH | IPOBOIOM, METAJUINYECKUE KHOIIKH, (POTO3IEMEHT, TPOBO/IAa, HU3KOBOJIbTHAS JIAMIIOUKa, KJIIOY,
rajbBaHOMETP.
Pasznen 9. MaruurHblie IBJICHUSA
24 | Maruutsl | DKCHepuMeHT l: JBa MarHuTa MoJ0COBBIX, TYTOO0PAa3HbIA MarHUT, )KE€NE3HbIE OMUIIKH, JTUCT Oy
U UX DKCHepuMeHT 2: MarHuT, UTOJIKa, OJIF0IIIe, BOJA.
B3auMOJIEN
CTBHE
25| Dokychl C DKcIepuMeHT |: KapToH, TOHKas Majiodka, OyliaBKka, MarHHT.
MarHuram DKCIIEpUMEHT 2: 4YeThlpe MEIHBIX CTEpXKHS, 000] M3 TOHKOW >KeJIe3HOH MPOBOJIOKH
u crnuIa, MpoOKOBEIN KPYKOK, IEpIaMyTpoBas MyTrOBUIIA, CTSKIISTHHAS OyCHHA, TTOJKOBOOOPa3HEbIi
CIIUPTOBKA.
Pa3znen 10. ®uzuka u xumus
26 | ®wusuka Ha| DKCIIEPUMEHT 1: JBE COJIOMHUHKH pa3HOro JuameTpa, MJIacTUKOBas OyThIIKA, C
KyXHE BOZIOM, pa30aBiIeHHON BapeHbEM, COJa, YKCYC.
DKCIEepUMEHT 2: OyThUIKa, Ternas BOZA, IPOKIKH, caxap.
DKCIepuMEeHT 3: MOJIOKO, JINMOHHBIN COK, CBEYa.
DKcrepuMeHT 4: MUTheBas co/ia, KpacuTeNb (MapraHiloBKa, Tyallb UM Kpacka JUId MMacXalbHbIX
CPEICTBO JJI MBIThsI TOCYJIbl, YKCYC.
27 | dusuka Ha| DKCIEPUMEHT |: HECKOJIBKO KYCOUYKOB MeJia, CIIUYKHU C 3a0CTPEHHBIMU KOHIIAMH.
KyXHE DKCIEPUMEHT 2: ChIpO€ KyPUHOE ANII0, CTAKAH C YKCYCOM.
DKCrepuMeHT 3:0JIr0A1e C BOJIOH, CITMYKH (3y004YMCTKH ), KyCOUeK caxapa.
28 | Owusuka Ha| DKcHepuMeHT |: IByXIHUTpoBas OyThUIKA U3-110J] IMMOHA/A, MOHETA, KOTOpOH MOX
KyXHE TOPJIBIIIKO OYTBUIKH, YallKa BOJbL. DKCIICPUMEHT 2: JIUCT Oymaru, nycrasi CTe
OaHKa, JB€ )KeCTIHbIEe OaHKH.
DKCIepUMEHT 3: KOJICUKO u3 MIPOBOJIOKU, HUTKH, CIIUYKH, PACTBOP COJIH.
DOxcnepuMeHT 4: OyThUIKa (CTEKII0), MpoOKa OT BUHHOM OYTHUIKH, IIBETHAsI Oymara, KieH, 3 CT.JL.
coka, | 4.J1. muIIeBoi co/bl, KycOo4deK TyaJleTHON Oymaru.
OKCIepUMEHT 5: CTeKJISIHHAsE OaHKa ¢ KPBIIIKOW eMKOCTBIO lJIUTpP, BOAOIPOBO/HAS BOJIA, MOHETK
Pa3zjnen 11. OnbITHI M 3KCHEPUMEHTHI ¢ MATHUTAMU
29 | MarnutHa | ONBIT HILTIOCTPUPYET, KaK OTPUIATEIHHOE U3MEHEHNE MATHUTHOM MOTEHIIMATbHON YHEPTHH TPC

s Iy HIKa

MOJIOKUTENHHOE N3MEHECHNE KMHETUUECKOM OHCPIrvu CTAJIbHBIX IIAPUKOB.




30 | Marnutabr| OnbIT WUIIOCTPUPYET, Kak MarHuT
€ TAaHI[bI | B3aMMOJICHCTBYET C JKeJIe30M B Pa3HbBIX ero (hopMax v He B3aUMOJICHCTBYET C MEJIBIO.
31| Hunamuk | [Ipm MTOMOIIIH MarHura, IIPOBOJIOKH U IJIACTUKOBBIX TapesoK MOKHO V
u3 BIIOJTHE (DYHKITMOHHU PYIOIINUN JTUHAMUK.
IJIACTUKOB
BIX
TapesioK
32| Kowmmac OpHy MOJOBUHY MIJIBL, JIEXKAIIYI0 HAa OyMakHOM Kpyre Ha BOJl€, HAMArHUTHTh OJTHUM IOJIFOCOM
u3 BTOPYIO MPOTHUBOMOJIOKHBIM, TO OyMa)kHBII KPyT CTAaHET KOMITaCOM.
HaMarHuye
HHOM UTJIBI
Ha BOJIE
33| MarnuTuB | Bunorpaa oTTankuBaeTcsi OT MarHUTA.
HUHOTpaj H
bI€ OIBITHI
c
MarHUTHBI
M I0JIeM
Pa3nen 12. [loBepXHOCTHOE HATSIZKEHHE
34| Yupsmeiii | OmbIT HIUTFOCTPUPYET NEHCTBUE CHII TOBEPXHOCTHOTO HATSHKCHUSI. ECIIM HATUTh BOAY B CTaKaH [
HIapUK U | Bepxa, oOpasyercs cepruyeckas Iamnka, K LEHTPY KOTOPOH CTPEMUTCS TEHHUCHBIHM IIapuK.
MIOBEPXHOC
THOE
HATSKEHUE
35| Pucynku | Kamum naka qjst HOrreid Ha BoJie CO3/1al0T
JIAKOM | MPUYYJJIMBBIE Y30Pbl, KOTOPbIE TOTOM MOXHO IEPEHECTH Ha TBEPABINA MPEIMET.
Ha
MOBEPXHOC
TH BOJIBI
36 | MpuibHBI | ManeHbKast Karisi MBUIBHOT'O PacTBOPa MOXKET MOCITYKHUTh "TorauBoM" JUTS J10104!
yckoputen | [IpokaTuTh ee ¢ BETEpKOM.
b
37| TloBepxHo | Hutka kataercs o MoBepXHOCTH MBUILHOW MJICHKH, CJIOBHO TI0 JIbJly U HE MaJaeT 1a)Ke B BEPTH]
CTHOE IIOJIO’KEHUH.
HATSHKEHUE
Y HUTKA
38 | Mozoxko u | [Tpu mobaBneHnn Kpacku B MOJIOKO, Ha TIOBEPXHOCTH 00pa3yl0TCs KPaCUBBIE PA3JIUBBI OT KPACKE
KUAKOE J00aBICHUM KHUAKOI'O MbLIIa, Kpacka COMBAETCs B MOJIOCKH, U 00Pa3yIOT HEOKUJAHHBIE PUCYHKH
MBLIO — MIOBEPXHOCTH MOJIOKA.
pUCyeM Ha
MOJIOKE
Paznea 13. CraTuka
39| DOmnekrpuue| ONBIT JEMOHCTPUPYET, KAK CTATUYECKOE
CKUH PUTM | DJIEKTPHUUECTBO MOKET IPUBECTU B IBUYKEHHE METAJUIMYECKUI NPEAMET.
40 | Draextpock| OOBIT HILTFOCTPUPYET CBOMCTBA CTATHYECKOIO AJIEKTPUIECTBA u 3JIEKTPOIIPOBOIHOCTh
OIl CBOMUMH | HEKOTOPBIX MaTEPUaJIOB.
pyKamu
41| Batnoe OnbIT MTOKa3bIBAET BO3MO>XHOCTb YPaBHOBEIIMBAHUS CHUJIBI TSKECTH,
o0nako JIEUCTBYIOLIEN HA TEJIO, CUIION JIEKTPUUECKOTr O OIS,
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42 | Crpym OnsbIT JEMOHCTPUPYET, Kak npu IIOMOIIU
BOJBI U CTaTHYECKOr 0 3JIEKTpUYECTBA MOXHO U3MEHUThH HallPaBJICHUE BOJSIHBIX CTPYH.
CTaTHKa
43| Bosaymn | Hlapuk 3apsKaeTcs CTaTUYECKUM 3JIEKTPUUECTBOM, KOTJ]a €ro TPYT O LIEPCTAHYIO MOBE
bIii mapuk,| [Tocne 3Toro Kk HeMy NPUTATUBAIOTCS OBCSIHBIE XJIOMIbS.
XJIOMbS U
CTaTUYECK
oe
AIIEKTpHUUE
CTBO
Pa3znen 14. 3anuMaresibHbIe ONBITHI IPU MOJHOM OTCYTCTBUM (PU3UYECKOT0 000PYyA0BaH
44| «He O6opynoBanue: Tapeka U Omroziie, MOHETa, CTakaH, OyMara, CIHYKH.
3amouuB | OGopynoBaHue: Tapeika, KYCOK XO3MCTBEHHOI'O MbLJIA.
PYK»
«lTonpem
Tapesiku ¢
MBUIOM»
45| «Bommebn| O6opynoBaHue: CTaKaH c BOJIOH, JUCT
ast BOAa» | MJIOTHOM Oymaru. ObopynoBanue: petika gyunHoi 50-70 cm, razera, MeTp.
«Taxenas
razeray
46| «He OO6opynoBaHue: 1Ba IITATUBAMU C My(TaMM U JanKaMu, 1Ba OyMa)xXHbIX KOJIbLIA, peHKa, METP.
pBymasics | OOopyaoBaHue: CTEKIISIHHBIN COCY/l C BOJIOM, CT€apUHOBAs CBEYa, I'BO3/lb, CIIUYKH.
Oymara»
«Kak
OBICTPO
MOracHeT
cBEYa»
47 | «Hecropae| O6opynoBanue: MeTaTNYeCKUN CTEP)KEHb,
Masi
Oymara
«Hecropae| ITonocka 6ymaru, cnuuky, cBeda (CIMPTOBKA).
MBIH ObopynoBaHue: MTATUB ¢ My(PTOI U JaNKOM, COUPT, HOCOBOM MJIATOK, CIIUYKH
IJIATOK»
48 | «Hecropae| O6opymoBaHue: MTATHB C My(PTOH U JIATIKOM, TIEPBIIIKO, OOBIYHAS HUTh U HUTh, BRIMOYCHHAS B
Mas HACBIIIIEHHOM PacTBOPE NOBAaPEHHOM COJH.
HUTKa» Ob6opynoBanue: MTaTUB ¢ My(PTO U TanKoi, GyMa)kHasi KACTPIOJIsi HA HUTKAX, CIIUPTOBKA, CIIUT
«Bona
KUIIUT B
OyMaxKHOM
KaCTpPIOJIe»
49| «Kaprode | ObopynoBanue: MTATUB ¢ MY(PTOI U JTAMKOM, METAIITHIECKHI CTEP>KEHb, HUTh, IBE KapTO(EIUE
JbHbBIE OJIMHAKOBOW MacChl, CIUYKH, CIIUPTOBKA.
BECBD» ObopynoBaHue: 1Ba CTEKJITHHBIX COCy/la ¢ BOJI0H, KapTodenuHa.
«3aragoud
as
KapTodenu
Ha»
50| Hasnenme | OGopymoBaHuE: BO/A, CTAaKaH IPaHEHBIN, TUCT OyMaru, HeOOJIbIIIOE CTEKIIO, MUIETKA, MPEAMETH]
BO3JyXa | IPUCOCKE, MOHETA, TAPEJIKA, CHUYKH.
51| Ombitel ¢ | OGopynoBaHue: nBa CTaKaHa, BOJIa, TPSTMOYHBIHN JKI'YT, HEMHOT'0 KU Pa, TUIETKa, Ky




KUIKOCTDb
IO

caxapa, HCMHOI'O XOJIOAHOTO Yad.

52 | Konebanu | OOopynoBaHue: 2 COMYEYHBIX KOPOOKa, HUTKH, IIyCThI€ CTEKISTHHbIE Oy THIJIKH, OOKaJI, JEPEBSIHH
s M 3BYK | METaJUIM4ecKHe JUHEHKHU, KAMEPTOH, MOJIOTOYEK.
53| Huepums | OOGopymoBaHHE: IMIANIKK, MOHETA, IO, CTaKaH, OTKPBITKA, CyXas IMajika, 0yMaKHbIC TTOJIOCKH, I
JIEpEeBSIHHBIN IIAapUK, JJIMHHAS pe3MHOBas TpyOKa, MUIETKa, BEAPO C BOIOM.
54 | Lentp O6opynoBaHue: KOPKOBasi MpoOKa (MM 0OPE30K TOJICTOH MOPKOBKH JITMHOM 4-5 ¢M), CTUYKH, 1
TSOKECTH | MIPOBOJIOKA, TsDKENas raifka (v kapTodennHa), TUIaCTUIINH, TyCTOTEN0E STATIO0 (MITH SHI0 OT KU
CIOpIIpHU3a), IECOK WM MeJKasi Apo0b, CTeapuHOBAas CBeYa, HEOOJIBIITIE MSIUH.
55| Tpenue ObopynoBaHue: BapéHOE U ChIpoe siflla, AepeBsHHas KaTyllIKa OT HUTOK, CITUYKH, TE€PEBSHHBIH C
MECOK, KPYTJIble KapaHJIallli, paCTBOP MapraHllOBKH, OaHKa C BOJIOW, MUIETKA.
56 | Cser ObopynoBanue: KapTOHKa pazmepom A4, kapaHaaim, MJIOCKOe 3epKaio, MUCKa, HY
DneKkTpuyecKas HaCTOJIbHAs JlaMIa, pacuécka.
57| Onexkrpom | OOopynoBaHue: 2 MIaCTMAaCCOBBIE PACUECKH, (POJIbIa, KYCOUKU MEXa, LIEPCTAHAS WM HIETKOBas
arHeTu3M | ayeKkTpodopHas MalnMHa, MPOBOAA, COJb, IEPELl, CTEKIISIHHAS, TJIacCTMAcCOBasi U Y0OHUTOBAS I1aJ
Jamma oT oHapHKa, OKOHHOE CTeKJI0 pazMepoM 40*25¢cM (M IMCT TUIeKCcUriaca), KaTyIKa
HUTOK, “‘CYJITAaHbI”’, BO3AYIIHbIN IIAPHUK.
58 | Pucyer O6opynoBanue: pasHbIie MarHUTHI -
MarHuT MPSIMOYT OJIbHBIH, KPYTJIbIi u B dopme
MOJIKOBBI, KeJe3HbIe OIUJIKH, OyMa)KHBIW CTaKaHYUK, JIUCTOK OyMaru.
59 | Marnerus | O6opynoBaHue: METP U30JIMPOBAHHOTO MTPOBOJIA TONIIMHON 0 | MM, JJIMHHBIN 5KEJIE3HBIA I'BO3]
M reo3as | Gatapeiika Ha 6 BOJIBT, METAJUIMYECKUE CKPENIKU, B3POCIIbII TOMOIIIHUK.
60 | CrampHoii | OOOpynOBaHUE: YETHIPE MAJIEHbKUE METAJNIMYECKHE CKPEIKHU, aIIOMUHNEBAs (POJIbra, NpsMOyro
Oapbep MarHuT, CTAJbHON IIMATeb.
61 | HapymenHn| OGopymoBaHue: TOJCTasi OcUueBKa, HOKHUIIBI, JIMHEHWKA, JIBE IIali0bl, KapaHaalll, CTOJI, KJIeHKast JI
oe domactep, Tpu ctakana mo 250mi.
paBHOBeCH
e
62 | Ilysbipeku | OOopymoBaHuE: CTaKaH, Ta3UPOBaHHAS BOJIA, ILIACTIIINH.
criacaTesu
63 | IIpounoct | O6opynoBaHME: TPH JIMCTa OyMaru, Kieikas JIeHTa, KHUTH (BECOM 10 MOJyKHIIOrpaMMa), TOMON
b 1 opma
64 | Masartauk | OGopynoBaHue: OedeBKa, 11aii0a, HOXKHULIBL, TMHEHKa, KJIeHKast IEHTa, CTOJI, TSKeas KHUTa, Cel
WJIM 4acChl C CEKYHIHOM CTPEIKOM, TOMOIIHUK.
65-| Urorossie | [TonBenenue utoros, TRopueckas pabora
68 | 3ansTHs
Uto
ro:
68
qac

OB




