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OCHOBHOTO 00111eT0 00pa3oBaHuUs

Jlns oOygaromumxcst 7-9 KiaccoB
KomunuectBo yacoB 221 yacos
KomnuecTBO 4acoB B HENEHTIO:
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85 vaca) — 9 kacc
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AnTtonosa O.H yuurens ¢puznku
3aBogoBckas 1.B. yuurens ¢puzuku
HBanosa M.IO. yuurens ¢pusuku
MAOQY rumnazus Ne56 r.Tomcka
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IosscHUTEIHbHAA 3AIIMCKA.

PaGouas mporpamma cocTaBieHa Ha OCHOBAaHUU CIEAYIOIIUX TOKYMEHTOB:

®enepanbublil 3akoH Poccuiickoit @eneparun ot 29 nexadpst 2012 r. N 273-03
"O6 oOpaszoBanuu B Poccuiickoit ®eneparuu (B pemakidyd JTOMOJHEHUN U
M3MEHEHU)

®DenepalibHbII TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT OCHOBHOTO OOILIErO
o0Opa3oBaHMs, YTBEPKICHHBIN MPUKa30M MUHUCTEPCTBA 00pa30BaHUsI U HAYKU
P® ot 17 nexabps 2010 Ne 1897 (manmee ®I'OC OOO) (B penakiuu JOMOJTHEHHH
Y U3MEHEHUM)

Canllun 2.4.2.3286-15 «CaHuTapHO-3IUAEMHONIOTHYECKUE TpeOOBaHUS K
YCIIOBUSM W OpraHu3anud OOydYeHUs ¥ BOCIUTAHUS B OpraHU3aIUsX,
OCYIIECTBISIONUIMX 00pa30BaTENbHYIO JAESITENbHOCTh M0 aJalTHPOBAHHBIM
OCHOBHBIM 00pa3oBaTeiabHBIM IporpaMmaMm Juisi oOyuatouuxca OB3y,
yYTBEPKJACHHBIN IOCTAaHOBJIEHHEM [TTaBHOTO TOCYJAapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @enepanuu ot 10.07.2015 Ne 26,

- Crparerust pa3Butusi Bocriutanusi B Poccuiickoii Denepanuu Ha mepuo 10
2025 rona. (yrB. Pacnopspkenunem IlpaButensctBa Poccuiickoit deneparuu ot
29 mas 2015 r. N 996-p)

-Konuenuus mnporpamMmbl MOAAECPKKH JETCKOIO W IOHOIIECKOTO YTEHHUS B
Poccuiickoit denepanun (yrB. Pacnopsikenuem IlpaBurensctBa Poccuiickoit
Oenepanun ot 3 utoHs 2017 r. N 1155-p)

Konnenmuss pa3Butuss MareMaTHdeckoro oOpasoBanusi B Poccuiickoit
Oenepanun (yTB. pacnopspkeruem [IpasutensctBa PO ot 24 nexabps 2013 .
N 2506-p).

OcHoBHast oOpa3oBareibHas MPOrpaMMa OCHOBHOTO OOIIEero oOpa3oBaHMs
MAOQY rumnaszuu Ne56

Vuebnsriit ian MAQOY rumuaszuu Ne56

IIpumepHass mporpaMMbl OCHOBHOro ooOmiero oOpas3oBanusi no ¢usuke. 7-9
kiaccol (B. A. Opinos, O. ®. Kabapaun, B. A. KoposuHn, A. 1O. [lentun, H. C.
[Typeimiesa, B. E. @pankun, M., «[IpocBemenune», 2013 r.);

10. ABropckas nporpammbl A.B. Ilepbiikuna no gusuke 11s 7-9 kinaccos.

[Iporpamma ocHoBHOTO 0011ero oOpazoBanus. Pusuka. 7-9 knaccel
Astopsl: A.B. Ilepsiikun, H.B. ®unonosuy, E.M. I'yTHUK.

O6GocHoBaHMe BbBIOOpPAa Y4eOHO-METOAUYECKOI0 KOMILIEKTa JJIf
peajm3anuu padoyeil MporpaMmbl MO NpeaAMeTy

IIpenonaBanue kypca «®@u3uka» B 7-9 kjacce OpHMEeHTHPOBAHO Ha
HCMOJIb30BaHNEe YUeOHUKOB:

A.B. [Teppimkun duznka 7 KJIacc. YyeOunk s
o01ieo0pa3oBateNbHBIX yupexaeHuii.- M.: Jlpoda, 2015 r.
A.B. [TepbitikuH dusuka 8 KJIacc. YyeOHUK T

o0meoOpaszoBarenbHbIX yapexaeHuii.- M.: [lpoda, 2015 r.

A.B. Ileppmmkun, E.M. I'yrHuk. ®uswmka 9 xmacc. YueOHUK s
o0mieoOpa3oBatenbHbIX yupexaenuii.- M.: Jlpoga, 2015 r., koTopsie



BxomaT B DenepanpHblii TepeyeHb Y4YEOHUKOB, YTBEPKIEHHBIN
npukazoM MuHHCTepcTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepatn ot 19 pexabps 2012 r. N 1067 «O6 yTBepkIeHUu
denepanbHBIX nepevHen y4eOHUKOB, PEKOMEHJOBaHHBIX
(IOMyIIEHHBIX) K HWCIOJIb30BaHUIO B 00pa3oBaTEIBLHOM IIpoIlecCe B
00pa30BaTENbHBIX YUPEKACHUSAX, PEANTH3YIOINIMX 00pa30BaTelIbHbIE
nporpaMMbl  00IIEro 00pa30BaHMS M HMMEIOIIMX TOCYJapCTBEHHYIO
akkpeauTanuio, Ha 2013/14 yueoHsIii roa’".

JloctonHcTBOM yueOHUKOB JaHHOTO Y MK sIBIISIIOTCS ICHOCTB, KPATKOCTh
U JIOCTYIHOCTb HW3JIOKEHUS, TNOJPOOHO OINHUCAHHbIE M CHaO>KEHHbIE
pPUCYHKaMU JIEMOHCTPALIMOHHBIE OIBITHI U 3KCIIEpUMEHTANIbHBIE 3a/1aun. Bee
rJIaBbl Y4eOHMKA COIepKAT OOraThli WILTIOCTpAaTUBHBIN Matepuan. B 2012 .
n3narenscTtBo  «Jlpoda» coBmecTHO ¢ um3marenbcTBOM —«BepTukanby
BBIITYCTHJIO YUEOHHK JIJIs1 7 Kj1acca B HOBOM O(OPMIIEHUU U C 3IEKTPOHHBIM
MPWIOKEHUEM, KOTOPOE pPa3MELIEHO Ha cailte wu3aarenbcTtBa «Jpoday.
Y4eOHHKM pacCuuTaHbl Ha TAKYI0 CTPYKTYpY, NPU KOTOPOM Ha MepBOU
cTyneHn mnpo¢uiabHOoe oOydyeHne He BBoOAUTCA. OH BKIIOYAET BECh
HEOOXOAMMBIA TEOPETHUECKUII MaTepual Mo (U3MKE ISl U3Y4YCHHUS B
00111€00pa30BaATENbHBIX YUPEKICHUAX. YUEOHUK OTIMYAETCS MPOCTOTOM H
JOCTYIIHOCTBIO M3JIOKEHHSI Marepuaia, IMPeayCMaTpUBaeTCs BBIIIOJHEHHE
YIOPAKHEHUN, KOTOPBIE IOMOTAKOT HE TOJBKO 3aKPEINUTh IPOWUICHHBIN
TEOPETUUYECKHI MaTepuaj, HO U HAYYUThCS IPUMEHATh HAa MPAKTHUKE.

OO01mas xapakTepucTUKa Yy4e0HOI0 nmpeamera.

[xonbHbIt  Kypc  GUBUKA —  CHUCTEMOOOpPA3yIOMIMN 7S
€CTCCTBCHHOHAYYHBIX YUYCOHBIX MPEJAMETOB, T.K. (PU3UUECKHE 3aKOHBI JICKAT
B OCHOBE COJICP)KaHUs KypCOB XUMHH, OMOJIOTHH, TeoTrpadul ¥ aCTPOHOMHH.
OH packpbIBaeT pojib HAYKH B DKOHOMHYECKOM U KYJIbTYPHOM pPa3BUTHH
oOmiecTBa, CrmocoOCTBYeT (HOPMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33PEHUSI.

Jliis penrenus 3ana4 GOpMHUPOBAHKUS OCHOB HAYYHOT'O MUPOBO33PEHUS,
Pa3BUTHS UHTEIICKTYaIbHBIX CIIOCOOHOCTEH M MO3HABATCIILHBIX HHTEPECOB
oOyJaromuxcss B Mpolecce H3ydeHUuss (PU3MKH OCHOBHOEC BHUMAaHHE
yIeIsSeTCs He Tepeadye CyMMbI TOTOBBIX 3HAHMIA, a 3HAKOMCTBY C METOIaMHU
HAYYHOTO TIO3HAHUS OKPYXKAMOIIEro MHUpPA, IOCTAaHOBKE MpOOJeM,
TPEOYIOIIUX OT OOYYarOIIUXCS CAMOCTOSTEIBHOU JEATEIbHOCTH IO HX
pa3pelieHuIo.

Kypc ¢usukn B mnporpamMMe OCHOBHOTO OOIIEro 00pa3oBaHMs
CTPYKTYPUPYETCS Ha OCHOBE PACCMOTPEHUS PANIMIHBIX (OPM JIBUKCHHS
MaTepUH B TOPSIKE WX YCIOXKHEHUS: MEXaHWYCCKUE SIBIICHUS, TEIUIOBHIC
SIBIICHUS, DJICKTPOMArHWTHBIC SIBJICHUS, KBAaHTOBBIC siBlicHUS. Du3uka B



OCHOBHOW IIIKOJIE M3y4YaeTcs Ha YPOBHE PACCMOTPEHHUsI SBJICHUUA NPHUPOJIBI,
3HAKOMCTBA C OCHOBHBIMU 3aKOHaMH (PU3UKH U IPUMEHEHUEM ITHUX 3aKOHOB
B TEXHUKE U MOBCEIHEBHOM KU3HU.

B pesynbrare u3ydeHus (U3MKHA JATbHEWINEE Pa3BUTHE IOJIydar
JUYHOCTHBIE, PpETYJATHUBHbIE, KOMMYHHUKATHUBHBIE M IIO3HABaTEJIbHBIC
YHUBEpCaJbHbIE ydeOHbIE NEUCTBUA, ydeOHas (00IIas W mOpeaMeTHas) |
00LIen0Ib30BaTENIbCKAS NKT-koMIeTeHTHOCTh oOyuaromuxcs,
COCTaBJISOLIUE MICUXOJIOr0-NIEAATOTNYECKYI0 U MHCTPYMEHTAIbHYIO OCHOBBI
(opMuUpOBaHUs CIOCOOHOCTH U TOTOBHOCTU K OCBOEHHMIO CHCTEMAaTHYECKUX
3HaHUH, MX CAMOCTOSITEJILHOMY IOIIOJIHEHUIO, TMEPEHOCY M HHTErpaluu;
CHOCOOHOCTH K COTPYJHUYECTBY U KOMMYHHUKAIIUH, PEUICHUIO JUYHOCTHO U
COLIMAJIbHO 3HAYMMBIX MPOOJEM U BOIUIOLIEHUIO PEUICHUM B IPAKTHKY;
CIIOCOOHOCTH K CaMOOPraHU3aLuH, CAaMOPETYJISIUU U PEQIIEKCUH.

N3y4yenune pusuxku Ha JaHHOM dTane (GU3MYECKOro o0pa3oBaHHs
HANPABJICHO HA JOCTHKEHUE CIACAYIOLIMX LeJIeH:
® [OHMMAHHE YYalIUMUCS CMbICIA OCHOBHBIX HAYUHBIX MOHITHIA
Y 3aKOHOB (DPM3UKHU, B3aUMOCBS3H MEKIY HUMU;
e (opmupoBaHuE Yy ydaluxcs MPEeACTaBICHUN O (U3HUECKON
KapTUHE MUpa.

® OBJIaJICHUE YMEHUSIMU NPOBOAUTH HAOIIOAEHUS IPUPOJHBIX SIBICHHUIM,
ONMKCHIBATHL M 00001IaTh pPE3yJbTaThl HAOIIOJEHUN, HCIOIb30BAThH
MPOCThIE HU3MEPUTENIbHBIE MPUOOPHI Uil U3YYEHHUS (PUINYECKHUX
ABJICHUI; MIPEACTABIATh PE3yJIbTaThl HAOIIOJEHUN WM U3MEPEHUN ¢
MOMOIIBI0 Tabnuil, TrpadUKOB M BBIABIATH Ha JOTOH OCHOBE
SMIIMPUYECKUE 3aBUCUMOCTH; MPHUMEHATh MOJYyYECHHbIC 3HAHMS IS
OOBSICHEHHUsSI Pa3HOOOpa3HBIX MPHUPOJIHBIX SIBIEHUI M IPOIIECCOB,
IIPUHLIUIIOB JCHUCTBUSA BAKHEHIINX TEXHUYECKUX YCTPOWCTB, A
penieHus GU3NIECKUX 3a]1ay;

® pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U
TBOPUYECKUX CMOCOOHOCTEN B MPOLECCE PEIICHUS] MHTEIUIEKTYaIbHbIX
npo0sem, 3a7a4 ¥ BBIMOJHEHUSI SKCIEPUMEHTAIbHBIX HCCIIEIOBAHUT;
CIIOCOOHOCTH K CaMOCTOSATEILHOMY MPUOOPETEHUIO HOBBIX 3HAHUH 110
¢u3rKke B COOTBETCTBUM C JKU3HEHHBIMU MOTPEOHOCTSIMU U
MHTEpPECAMU;

e BOCIHUTaHUE YOEXKIACHHOCTH B TIO3HABAEMOCTH OKPYXKAIOLIETO MUpa, B
HEOOXOJUMOCTH Pa3yMHOTO HCHOJb30BaHUS JTOCTH)KEHUN HAyKu U
TEXHOJIOTMH ISl AAJbHEHIIEro pa3BUTHUS YEIOBEYECKOTO OOIIEeCTBa,
YBa)KCHMsI K TBOPIIAM HAayKH M TEXHHUKHU; OTHOIICHUS K (PU3HKE KaK K
AJIEMEHTY 00ILEYEIOBEYECKON KYJIbTYPBI;

® [PUMCHEHHE IIOJIYYEHHBIX 3HAHMM W YMEHMH JUI1 pelIeHUus
NPAKTUYECKUX 3aJad [OBCEIHEBHOM JKM3HM, [UIsI OOecredeHus
0€30MacHOCTH.



B 3agauun o0yueHust pusnke BXOAAT:

pa3BUTHE MBIIIICHUS ydYamuxcs, (HOPMUPOBAHWE Yy HHUX HaBBIKA
CaMOCTOSTEIILHO MPUOOpeTaTh W MPUMEHSITh 3HAHUS, HAOIIOIaTh U
OOBSICHATH (PU3MUECKHUE SIBICHUS;

OBJIaJICHUC IIKOJBHBIMH 3HAaHUSAMH 00 SKCIICPUMEHTAJBHBIX (DaKTax,
MOHATHAX, 3aKOHAX, TEOPHsX, METoJaX (U3UYCCKOM HAYKH; O
COBPEMCHHOM HAay4YHOW KapTHHE MHpPA; O IIHPOKUX BO3MOXKHOCTSIX
MpUMeHEHUs (PU3NISCKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;
YCBOCHUE IIKOJIBPHUKAMH HACH €AWHCTBA CTPOCHHUSI MaTEpUH U
HEHCYEPITAEMOCTH TpoIlecca €€ T03HAHWsA, IMOHUMaHWe pOJn
MPaKTHUKH B TIO3HAHUU (U3UYECKUX SIBJICHUN U 3aKOHOB,;
dbopMHpOBaHUE TTO3HABATEIILHOTO HWHTEpeca K (U3MKE M TEXHHUKE,
pPa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YUYCHUS;
MOATOTOBKA K MPOAOJIKEHHIO 00pa30BaHUs U CO3HATEILHOMY BBIOOPY
npodeccuu;

3HAKOMCTBO Y4YaIlIMXCS ¢ METOJOM HAyYHOIr'O IMO3HAHUS U METOJaMH
HCCJICIOBaHMS O0OBEKTOB U SBIICHUN TTPUPOIBI;

NPUOOPETCHUE YYalUMUCA 3HAHUHA O MEXaHWYCCKUX, TEIUIOBHIX,
9JICKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSAX, (U3HMYECKUX BEIHMYMHAX,
XapaKTEePU3YIOIIUX ITH SBIICHHUS;

dhopMUpOBaHUE Y YUAITUXCS YMEHHM HAOMIOAaTh MPUPOIHBIC SBJICHUS
Y BBITIOJIHSTH OIBITHI, TAOOPATOPHBIE PAOOTHI M IKCIIEPUMEHTAITBHBIC
WCCCAOBAHMS C HCIIOJIB30BAaHUEM H3MEPHUTEIBHBIX TPHOOPOB,
IITUPOKO MTPUMEHSIEMBIX B MPAKTHYCCKOU KU3HH,

*OBJIQJICHUE YYAIIMMHUCS TaKUMU OOIEHAyYHBIMU TIOHSITHSIMH, Kak
IPUPOJIHOE SIBJICHUE, SMITUPUYCCKH YCTAaHOBJICHHBIN (akT, mpodaema,
TUIIOTE3a, TEOPETUUYECKUH BBIBOJ, PE3YJIbTAT SKCIIEPUMECHTAIHHOM
ITPOBEPKHU.

N3y4yenne pu3nky HANPABJIEHO HA BbIPA0OOTKY KOMIIETEHINI:

00uweobpazoeameibHbix:

YMEHHSI CaMOCTOSITSIBHO M MOTHBHPOBAaHHO OPTraHH30BBIBATH CBOIO
MO3HABATCIIbHYIO JIEATEIbHOCTh (OT IMOCTAHOBKH [0 IOJIyYCHHUS U
OIICHKH pe3yJIbTaTa);

YMEHHSI HCIOJb30BaTh JJEMEHTHI MPUUYUHHO-CICACTBEHHOIO U
CTPYKTYpHO-(DYHKIIMOHAIBHOTO aHajIM3a, ONPEACIATh CYIIHOCTHBIC
XapaKTePUCTHKU H3ydaeMOro OOBEKTa, Pa3BEPHYTO OOOCHOBBIBATH
CYXXICHHSI, TaBaTh OIPEICICHHS, TPUBOINUTH JIOKAa3aTeIIbLCTBA;

YMEHHsI MCIOJIb30BaTh MYJIbTUMEIUWHBIC PECypChl M KOMITBIOTEPHBIC
TEXHOJIOTMH  JUIs  OOpabOTKM W  TMPE3CHTAlldd  Pe3y/IbTaToOB
[I03HABATEIbLHON U

IPAaKTHYECKOM JeITeIbHOCTH;




® yMEHHUS OIIEHMBaTh U KOPPEKTUPOBATH CBOE MOBEACHUE B
OKpY’Kalollel Cpelie, BBIMOJHATh 3KOJIOTHYECKHE TpeOOBaHUS B
MPAKTAYECKON JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

npeoMemHo-0pUeHmMuUpPOBAHHbIX.

® [IOHMMATh BO3PACTAIOIIYIO POJb HAyKH, YCHIICHHE B3aUMOCBA3U U
B3aMMHOI'O BJIMSAHUS HAYKM M TEXHUKH, IPEBPAILLCHHUS HAayKH B
HEMOCPEICTBEHHYIO ITPOU3BOAUTENBHYIO CUITy OOIIIECTBA,

® OCO3HaBaTh B3aWMOJCHCTBUE YEJIOBEKAa C OKpYXKAIOLIEH CpeloH,
BO3MO>XHOCTH M CIIOCOOBI OXPaHbI TPUPO/IBI;

® pa3BUBATh I[IO3HABATEIbHBIC MHTEPEChl W  MHTEJUICKTyaJlbHbIC
CHOCOOHOCTM B IPOLIECCE  CAaMOCTOSITENIBHOTO  MPHOOPETEHUs
¢u3NUecKMX 3HAHUW C HCIOJB30BAHUN PA3IMYHBIX HCTOYHHUKOB
uH(pOpMAaIUH, B TOM YUCJIE KOMIIBIOTEPHBIX;

® BOCHUTHIBATh YOEKIECHHOCTh B MO3UTHUBHOW poiu (U3UKUA B KU3HU
COBPEMEHHOr0  OOIlleCTBa, MOHUMAHHE TIEPCHIEKTUB  Pa3BUTHUSA
SHEPIreTUKH, TPAHCTIOPTA, CPEACTB CBSI3U U JIP.;

® OBJAJCBAaTh yMEHUSMHU T[PUMEHSATH TOJYYEHHbIC 3HAHUS  JJIs
MOJIY4ECHHS pa3HOOOPA3HBIX (PU3UUECKUX SIBICHHUIM;

® [PUMEHATh IMOJYYEHHBIE 3HAHUS W YyMEHUA g Oe30MacHOro
UCIIOJIb30BAHUS BEIIECTB U MEXAHU3MOB B OBITY, CEIbCKOM XO3SIICTBE
U TPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX 3aJad B MOBCEIHEBHOM
KU3HU, NPEAYNPEKICHUS SBICHUM, HAHOCAIIUX BpeJ 3I0POBBIO
YEJIOBEKA U OKPYKAIOIIEH Ccpere.

Hcnoan3oBanue MeTO0/10B n NeJarornyecKux  TeXHOJOTHid,
HalNpaBJIeHHbIX, Ha  peaju3anul  0a30Boil  0o0pa3oBaTeIbLHOMU
NPOrpaMMel o (pu3uKe

dopMHUPOBAHUIO HEOOXOAUMBIX KJIIOYEBBIX KOMIICTCHIIMH CIIOCOOCTBYET
HCIIOJB30BAHUE COBPEMEHHbIX 00PA308aAMEIbHbIX MEXHON02ULL .
® TEXHOJOTUU MPOOIEMHOTO 00YUEHHUS,
® TEXHOJOTHUU MHTETPUPOBAHHOTO OOyUCHUS,
® TEXHOJIOTHUSI UTPOBOTO O0yYEHUS,
® TEXHOJIOTHSI MO3TOBOrO0 MITypMa (NMHUCbMEHHBIA MO3TOBOHM IITYpPM,
WHJIUBUIYAJIbHBIM MO3TOBOM IITYPM);
® TEXHOJOTUS WHTEHCU(HKAIMM OOYy4YeHUS Ha OCHOBE CXEMHBIX U
3HAKOBBIX MOJIeJIe yueOHOro MaTepuaia
® TEXHOJIOTUU Pa3BUTHUS KPUTUUYECKOTO MBIIUICHUS Yepe3 UTCHHE U
IMMCHMO;
® TEXHOJOTHUS oOy4eHus CMBICJIOBOMY YTEHUIO y4eOHBIX
€CTECTBEHHOHAYYHbBIX TEKCTOB;
® TEXHOJIOTHUS MPOBEJICHUS TUCKYCCHUIA;




TexHoJorus «J{edarnn»;

TEXHOJIOTHs 00y4YeHHs Ha IpUMepe KOHKPETHBIX CUTYyalui
MH(OPMAIIMOHHBIE TEXHOJOTUHU: HCIIOJIb30BAaHUE KOMIIBIOTEpA IS
norckKa HeoOXoAUMON HH(OPMAIK, CO3/IaHHE POEKTOB, OTYETOB,
TEXHOJIOTHSI PAa3BUBAIOIIETO 00yUYEHUS

TEXHOJOTHUH UHIUBUIYaIHbHOTO 00YUCHUS

CUTYyalHsI-po0JIeMa — MPOTOTUI peadbHOM MpOOJIEMBI, KOTOpas
TpeOyeT OMepaTUBHOIO PEHIeHUs (C MOMOIIbIO MOJAOOHOW CHUTyalluu
MO>KHO BbIPa0aThIBaTh YMEHUS MO MOUCKY ONTUMAIBHOTO PElICHUs);
CUTYalUSI-WIUTIOCTpAIUsl — MPOTOTUI PEeaIbHOM CUTYalluH, KOTOpas
BKJIIOUAETCS B KadecTBe (hakTa B JCKIIMOHHBIN MaTepuan (BU3yalbHas
oOpa3Hass  curyauusi, npeactaBieHHas  cpeactBamu  WMKT,
BbIpa0aThIBA€T YMEHHE BHU3YAIM3UpOBaTh HH(DOpManmio  As
Hax0JIeHUs 00Jiee MPOCTOTO Crocoda e€ pelieHus);
CUTyaIusi-OlleHKa — TPOTOTUN peajbHOW CUTyallud C TOTOBBIM
OpEINoaraéMbIM  pEIlIEHUEM, KOTOpOE CIEAyeT OLEHUTb U
PEIOKUTH CBOE a/IeKBaTHOE PELICHHUE;

CUTYalUsI-TPEHUHT — MPOTOTUIl CTAaHJAPTHOU WJIM JIPYTroil CUTyalluu
(TpeHUHT BO3MOKHO MPOBOAWUTH KaK MO OMUCAHHUIO CUTYyalluH, TaK U
10 €€ PEeUIeHUIO).

Ha noBbiieHne >(QQPEeKTUBHOCTH YCBOECHHUS OCHOB (PU3WYECKOM HAYKH
UCNOIL3VIOMCSL ClledVioujue Memoob .

OOBSICHUTENBHO-UJUTIOCTPATUBHBINA, PEMPOTYKTUBHBINA, MPOOJIEMHOE

U3JIOKeHue, Oecena, JIeKIus, paboTra ¢ KHUTOM, JAEMOHCTPaIlMOHHBIN
AKCIIEPUMEHT, TMPAKTHYECKUE METOJbl (pelieHue 3amad, jgadbopaTopHbIC
3aHATHS: (QpOHTAIBHBIE JTA0OpATOPHBIC PaOOTHI, TOMAITHUE HAOIIOJACHUS U
OTIBITHI), CAMOCTOSITEIbHAST pab0oTa, KOHTPOJIb (TECTUPOBAHUE, TUCHMEHHbIE
KOHTPOJIbHBIE Pa00ThI, (GPU3UYECKUE TUKTAHT, B3AUMOKOHTPOJIb 3a4eT U T.1I.)
U CAaMOKOHTPOJTb.

®opMbI OpraHu3anuy 00pa3oBaTeILHOIO NpoLecca

YPOK-UCCIIE0BaHUE,

ypoK-naboparopusl,

YPOK-TBOPUYECKHUMN OTYET,

YPOK U300peTaTenbCTBa,

YPOK «Y TUBUTEILHOE PAIOMY,
ypOK-paccka3 00 y4€HbIX,

YPOK-3aIlIUTA UCCIIEI0BATEIbCKUX MTPOEKTOB,
YPOK-3KCIepTH3a,

ypok «IlaTeHT Ha OTKpBITHEY,

YPOK OTKPBITBIX MBICJIEH;



® y4yeOHBIA SKCIEPUMEHT, KOTOPbIM MO3BOJISIET OPTaHU30BaTh OCBOCHHE
TaKMX  JJIEMEHTOB  KCCIIEOBAaTEIbCKOM  JEATEIbHOCTH,  KakK
IJJAHUPOBAHKE U MPOBEACHUE SKCIIEPUMEHTA, 00pa00OTKa U aHATIU3 €ro
pE3yNnbTaTOB;

e JIOMalllHEe 3a/IaHUE HCCIIECHOBATEIBCKOTO XapaKTepa MOXKET COYETaTh
B cebe pa3HooOpa3Hble BUABI, IPUYEM MO3BOJIET MIPOBECTU yueOHOE
UCCIIEI0BAHNE, JOCTATOYHO ITPOTSHKEHHOE BO BPEMEHU.

L.Ilnanupyembie pe3yJbTaThbl OCBOCHUS YUEOHOI0 MIpeaMeTa

JIMYHOCTHBIMM pe3yJbTaTaMM oO0ydeHuss (¢U3UKE B OCHOBHOM
IIIKOJIC SIBJISIOTCS:

% c(hopMHUPOBAaHHOCTh TIEHHOCTEH OOpa30BaHHS, JUYHOCTHOM
3HAYUMOCTH (duzmyeckoro 3HAHUS HE3aBHCHUMO OT
npodeCCUOHATIBHOW ~ JAESATEbHOCTH, HAay4YHBIX 3HAHUU U
METOI0B MMO3HAHMUS, TBOPYECKOU CO3UIATEIILHOMN
NEeATEeNIbHOCTH,  370poBOro  oOpaza  KH3HH, IIpollecca
JUAJIOTUYECKOTO,  TOJEPAHTHOTO  OOIIEHHUS, CMBICIOBOTO
YTCHUS,

¢ c(hOpMHPOBAHHOCTH MMO3HABATEIBHBIX WHTEPECOB,

MHTEJJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yUJaliuxcs;

¢ yOXKICHHOCTh B BO3MOXKHOCTH IIO3HAHHS IPUPOJBI, B
HEOOXOJUMOCTH Pa3yMHOTO HMCIIOJIB30BaHUS  JOCTH)KCHUH
HAYyKd W  TEXHOJOTMW  UISI  JAJbHEHINETO  Pa3BUTHUS
YeJIOBEUYCCKOr0 OOIECTBA, YBAXKEHUE K HAYYHOU JCATEILHOCTH
J0/IeH, MOHUMaHUs (PU3UKU KaK dJIEMEHTa O0IIeYeI0BEYECKON
KYJIbTYPbl B ICTOPUYECKOM KOHTEKCTE.

¢ MOTHBalMs OOpa30BaTCIIBHON JACSITCILHOCTH YYalIUuXCs Kak
OCHOBBI CaMOpPa3BUTHUS W COBEPIICHCTBOBAHUS JUYHOCTU Ha
OCHOBE TE€PMEHEBTUYECKOI0, JIMYHOCTHO-OPUEHTUPOBAHHOTO,
(EeHOMEHOJIOTUYECKOTO U AKOJIOT0-3MIATHIHHOTO MOX0/1a.

MeTranpeaMeTHBIMU Pe3yJbTATAMU B OCHOBHOM WIKOJIE SIBJISIFOTCS
yHHUBEpcaibHble yueOHble aerictBus (nanee YY/I). K Hum otHOCSTCS:
1) ruunocmuvie;
2) peeynsimuseHvle, BKIIOYAIOIINE TAKKE ICHCTBUS camopecynsyull,
3) nosnasamenvHule, BKJIIOUAIOIIME  JIOTMYECKHUE, 3HAKOBO-
CHUMBOJINUECKHE;
4) KomMmMyHUKamuemvle.
o Jluunocmusvte YY]| 00ecrneunBarOT IIEHHOCTHO-CMBICIIOBYIO
OpPUEHTAIMIO ydYaluxcs (yMEHHE COOTHOCUTh TIOCTYNKU U
COOBITUSI C TIPUHATBIMU DTHYECKUMH TPUHIIMIIAMH, 3HAHUE




MOpaJIbHBIX HOPM M YMEHHE BBIJICIIUTH HPABCTBEHHBIM aCIEKT
MOBEJICHUS), CAMOOIPEICICHUE U OPUCHTAIMIO B COLMAIBHBIX
pOJISIX W MEXKJIMYHOCTHBIX OTHOIICHUSIX, MPUBOJUT K
CTAHOBJICHUIO IIEHHOCTHOW CTPYKTYPhI CO3HAHUSI INYHOCTH.

% Pecynamuegnsie VY ]| 00ecriednBarOT OPraHU3aIUI0 yIAITAMUCS
cBOel yueOHOM aesTenbHOCTU. K HUM OTHOCSTCS:

- yenenonaeaHue Kak TIOCTAaHOBKAa Yy4eOHOM 3aJayM Ha OCHOBE
COOTHECEHHUS TOr0, YTO Y>K€ M3BECTHO M YCBOCHO YYaIllUMHCS, U TOTO, YTO
eIe HEU3BECTHO;

- NJIAHUPOBAHUE — OTIpeJIeIICHHE MOCJIEI0BATEILHOCTH
MPOMEXKYTOUHBIX IEJIEH C Yy4eTOM KOHEYHOTO pE3ybTaTa; COCTABJICHUE
IJ1aHa ¥ MTOCJIEI0BATENIbHOCTH ACHCTBUI;

- npocHo3uposaHue — TPEABOCXUILEHUE pe3yJibTara W YpPOBHSA
YCBOCGHHS, €I0 BPEMEHHBIX XapaKTEPUCTHK;

- KoHmpob B (POopMe CAMYEHHs crioco0a ASHCTBUSA U €ro pe3yJibrara ¢
3aJIaHHBIM ATAJIOHOM C IIEJbI0 OOHAPYKEHUS OTKJIOHEHUW W OTJIMYUM OT
ATAJIOHA;

- KOppeKkyusi — BHECEHHE HEOOXOJMMBIX JOMOJHEHUN U KOPPEKTHUB B
IJIaH M CHOco0 JAEWCTBUS B CIydae PACXOXKACHUS ATAlOHA, PEATbHOIO
JNEUCTBHUS U €ro NPOAYKTa;

- OYeHKa — BBIJEJICHUE U OCO3HAHUE YYAIIMMUCA TOTO, YTO YXKE
YCBOEHO U 4YTO €IIE MOJJIEKUT YCBOEHUIO, OCOZHAHUE KAueCTBA U YPOBHS
YCBOEHUS;

- gonesas camopeynayusi Kak CIOCOOHOCTh K MOOWIM3ALMU CHII U
DHEPTUU; CHOCOOHOCTh K BOJICBOMY VYCWIMIO, K BBIOOPDY CHTyalluu
MOTHBAIMOHHOTO KOH(JIMKTA U K TIPEOJIOJICHUIO MPETISITCTBUM.

¢ Ilo3nasamenvhole YV BKJTIOYAIOT o01ey4yeOHbIe,
JIOTUYECKHUE, 3HAKOBO-CUMBOJIMUeckue Y /1.
Obweyuebnvie Y'Y ]| BKITIOUAIOT:
- CaMOCTOSITEeJIbHOE BBIJICJICHUE U (DOPMyIMpOBaHUE MMO3HABATEIIBHOM

e,

- IIOUCK U BbIJIEJICHUE HE00X0IUMOU nHpOpMAITUK;

- CTPYKTYPUPOBAHUE 3HAHUM;

- BBIOOp Hanboee 3(h(PEeKTUBHBIX CIOCOOOB peIIeHUs 3a]1a4;

- pedrekcus cnocoOOB M YCIOBUN JEHCTBUSA, KOHTPOJb U OIIEHKA
MPOIECCa U PE3YIBTATOB JEATEIbHOCTH;

- CMBICIIOBO€ UTEHHE KaK OCMBICICHHE IIEJM YTCHHS M BHIOOP BHUAA
YTEHUS B 3aBUCUMOCTH OT LENH;

- YMEHHE aJIeKBATHO, OCO3HAHO M MPOMU3BOJIBHO CTPOUTH PEUEBOE
BBICKa3bIBAHUE B YCTHOW W NHUCBMEHHOW peuHd, MepenaBas COAECPKAHUE
TEKCTa B COOTBETCTBUU C LENbIO U COOJI01asi HOPMbI TOCTPOEHUS TEKCTA;



- IIOCTaHOBKa M (POpPMYyJIMpOBAHUE NPOOJIEMBI, CAMOCTOSTEIBHOE
CO3JaHUE AITOPUTMOB JIEATEILHOCTH MPU PEIIEHUH NPOOJIEM TBOPUECKOTO U
ITOMCKOBOT'O XapaKTepa;

- JCICTBUE CO 3HAKOBO-CUMBOJIMYECKUMH CpPEACTBAMHU (3aMEIICHUE,
KOJMPOBAHUE, TEKOJUPOBAHKUE, MOJECIUPOBAHNUE).

Jlocuueckue YY]| HanpaBieHbl Ha YCTAaHOBIICHHE CBA3CH W
OTHOILIEHUH B JIt000M oOnactu 3HaHUA. B paMKax MIKOJIBHOTO 00y4eHHUs MOA
JIOTUYECKUM MBIIUIEHUEM OOBIYHO IOHMMAETCS CIIOCOOHOCTh M YMEHUE
y4yalmxcs MPOU3BOJIUTE MPOCThIE JIOTUYECKUE AEHCTBUS (aHAIU3, CUHTES,
CpaBHEHHE, 0000ILEHUE U 1p.), @ TAKKE COCTABHBIE JIOTUUYECKHE OIEpaluu
(mocTpoeHue OTpULIaHUs, YTBEPKIECHUE M ONPOBEP)KEHHUE KaK MOCTPOCHHE
pPacCyXJIeHHs C HCIIOJb30BAHMEM Pa3jIUYHBIX JIOTHYECKHX CXEM —
MHYKTUBHOW WM JIETyKTUBHOM).

3nakoso-cumeonuueckue YVY]Jl, obOecnieunBaroliu€ KOHKPETHBIE
crocoObl MpeoOpa3oBaHusl y4eOHOTO MaTepuayia, MpeACTaBISIOT JACHCTBUS
MOO0enuposaHnus,  BBINOJIHAIOIMIME (QYHKIUMU  OTOOpaKeHUs  y4eOHOro
Marepuana; BbIJCICHHE CYIIECTBEHHOIO0; OTpbIBA OT KOHKPETHBIX
CUTYaTUBHBIX 3HaYEHUI; (popMupoBaHre 000OIEHHBIX 3HAHUM.

* Kommynuxamuensie VYVY]| oOecneunBarOT  COIUAIBHYIO
KOMITETEHTHOCTh M CO3HATEJIbHYI0 OPUEHTALMIO y4YallUXCsl Ha
NO3ULMN JPYIMX JIIOJEH, yMEHUE CilIylaTb M BCTyHaTb B
JMAJIOT, Y4acTBOBaTh B KOJUIEKTUBHOM OOCYXJEHUU MpPOOIIeEM,
UHTETPUPOBATbCS B  TIPYNIly CBEPCTHUKOB U  CTPOUTH
OPOAYKTUBHOE  B3aMMOJEHCTBHE U  COTPYJHHUYECTBO CO
CBEPCTHUKAMH U B3POCIIBIMH.

IIpeameTHbie pe3ybTaTbl OCBOCHUSI OCHOBHOM 00pa30oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 001ero ooOpa3oBaHusi C YYETOM OOLIMX
TpeboBanuii CTaHaapTa ¥ cnelu(puKd U3y4aeMbIX MPEAMETOB, BXOASIINUX B
COCTaB MPEIMETHBIX 00JacTell, JOHKHBI 0OecrieunBaTh yCIelHoe 00ydeHue
Ha CJIeAYIOoIIeH CTyneHr 00111ero oopa3oBaHus.

IIpeaMeTHbIe pe3yJbTAThI H3Yy4YeHHSI Kypca (PM3MKHM NpeACTABJIEHbI HA
JABYX YPOBHSIX: 0230BOM M MOBBIIIEHHOM (IIPONMUCAHHOM KYPCHBOM)

[Io oxonwanmm 9  Kiacca  mpeanonaraeTcss  JOCTHKECHUE
oOyJaronMMucs YpoBHSL OOpa30BaHHOCTHM U JIMYHOCTHOM 3pEJIOCTH,
cootBercTByOmUX denepanbHOMy 00pa3oBaTENbHOMY CTAHAAPTY, YTO
MO3BOJUT OOYYAIOMUMCS YCIICIIHO CJaTh TOCYIapCTBEHHYIO (MTOTOBYIO)
aTTECTAIMIO M TPOWTH cobecemoBaHre Mpu TocTyrieHnu B 10 kimacc mo
BBIOPAHHOMY MPOQUIIO, TOCTUTHYTh COIMAIIBHO 3HAYUMBIX PE3yJbTaTOB B
TBOPUYECKOU JEATETBHOCTH, CIOCOOCTBYIOMUX (POPMUPOBAHUIO KadyeCTB
JTUYHOCTH, HEOOXOIUMBIX JIJISl YCTICITHON CaMOpeaTh3ativH.



MexaHnuueckue siBJeHHUs

BbInyCKHMK HAYYHTCH:

® pACIO3HABaTh MEXAHUYECKUE SBIEHUS U OOBACHATH Ha OCHOBE
UMEIOIIUXCSl 3HAHUN OCHOBHBIC CBOVMCTBA WJIM YCJIOBUSI MPOTEKAHUS
ATUX SIBJICHUN: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIUHENHOE
JBWKEHUE, CBOOOJHOE TMAJCHUE Tell, HEBECOMOCTb, PaBHOMEPHOE
JIBHKEHUE 110 OKPYKHOCTH, HHEPLIMS, B3aUMOJICUCTBUE TEII, MIEpe1ada
JaBJeHUsl TBEPABIMU TEJIAMU, KUAKOCTSIMHU U Ta3zaMu, aTMOC(HEpHOe
JaBJICHUE, MJIABAHWE TEJ, paBHOBECHE TBEPJBIX TEJ, KOJeOATEIbHOE
JNBUKEHUE, PE30HAHC, BOJTHOBOE JIBUKEHHE;

® OIHCHIBATh M3YYCHHBIE CBOWCTBA TE€JI M MEXAHUYECKHUE SIBJICHUS,
UCIIONB3ysl (PU3MYecKHe BEIWYUHBL: MyTh, CKOPOCTb, YCKOPEHHE,
Macca Tena, IVIOTHOCTh BEIIECTBA, CHIIA, JABJICHUE, MMIIYJIbC TEa,
KUHETUYECKAsl DJHEPrus, NOTCHUMAIbHAsl DSHEPIUs, MEXaHU4YECKast
pabota, mexanuueckass momHocTh, KIIJI mpocroro mexanusma, cuia
TPEHUSI, aMIUTUTYy1a, TIEPUOJ] U YacTOTa KOJICOAHUMU, JJIMHA BOJHBI U
CKOpOCTb €€ pacnupoCTpaHEHMsS; [PU ONUCAHUM  MPABUIIBHO
TPaKTOBaTh (UBMUECKHN CMBICT HCIOJB3yeMbIX BEJIMYUH, HX
0003HaYEHUsT W CIUHUIBI W3MEPEHHUs, HaXOAUTh (POPMYJIHI,
CBSI3BIBAIOIIME JIaHHYIO (UBUYECKYIO0 BEIMYUMHY C JAPYTUMHU
BEJIMYMHAMU;

® AHANM3UPOBATh CBOWCTBA TEJ, MEXAaHWYECKHUE SIBJICHUS U IPOLECCHI,
UCTIONIb3YS (PU3UYECKHe 3aKOHBI W TPHUHIUIBL: 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUs, PABHOACHUCTBYIOLIAS cuia, I,
IT u III 3axoHbl HprOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOH ['yka,
3akoH [lackans, 3akoH ApXxumena; Mpu 3TOM pa3audyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U €70 MAaTEMATUYECKOE BhIPAKEHNUE;

® pa3IMyYaTh OCHOBHBIC MPU3HAKKA H3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepualibHasi TOYKa, HHEPIMAJIbHAs CUCTEMA OTCUETA;

e pemiaTh 3a7a4y, UCMHOJB3Yys (PU3HMUYECKUE 3aKOHBI (3aKOH COXpPaHCHMS
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHLIUIT CYIIEPIIO3ULIAU CUJI,
I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS HWMIYJIbCA, 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena) U GOPMYITbI, CBSI3BIBAIOIINE
¢usnuecknue BENMMYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, macca Teda,
IUIOTHOCTh BEIIECTBA, CUJIA, JABJICHUE, UMITYJIbC TEJId, KHHETUYECKAs
DHEPTUs, TOTCHIMAJIbHAS  DHEPrus, MeXaHu4yeckas  pabora,
Mexannueckass MomHocTs, KIIJ[ mpocToro mexanusma, cuiia TpeHUs
CKOJIBKEHUS, aMIUIMTyJa, MEepHOJ] W 4YacToTa KoJeOaHWil, IjIuHa
BOJIHBI U CKOPOCTb €€ pacIpOCTpaHEeHMs1): HAa OCHOBE aHaIM3a YCIOBUS
3a/1ay BBIIENATh (PU3UUECKUE BEIUUYUHBI U (DOPMYJIIbI, HEOOXOAUMbBIE
11 €€ PELICHUs], U IPOBOJAUTH PACUETHI.



Bbmycmum noJiyaum 603MONCHOCHb HAyUUmMbCA:

UCNONb306aAMb 3HAHUS O MEXAHUYECKUX SBIEHUSX 6 NOBCEOHESHOI
JocusHu Ol obecneyenusi 0Oe30NACHOCMU  NpU  obpaujeHuu ¢
npubopamu U MexHUYeCKUMU YCmpoucmeamu, O COXPAHeHUs
300p08bsl U COONOOEHUSI HOPM  DKOJOSUYECKO20 NOBEOeHUs 8
oKpydicalowell cpeoe;

npUBOOUMsb NPUMEPbL NPAKMUYECKO20 UCNONb308AHUSL (DPUSUYECKUX
BHAHUU O MEXAHUYeCKUX SABIeHUAX U  QU3UYeCKUX 3aKOHAX,

UCNnoJib306AaHUA 60300HOB/ISIEMbIX UCMOYHUKOE6 IHepsuu,
IKoJl02u4ecKux nocieocmaeull uUccied08aHus Kocmuvyeckoco
npocmpancmea,

PasIuuams Spanuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb
sceobwull xapakmep yHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MEXAHUYECKOU  IHepeuu, 3aKOH COXPAHEHUs UMNYIbCd,  3AKOH
BCEMUPHO20 — MA2OMEHUs) U  OSPAHUYEHHOCb  UCNOJIb30BAHUSA
Yacmmulx 3aKoH08 (3axon I'yka, 3axkon Apxumeoa u op.);

npuémam noucka u GopmMyauposKu O0KA3AMENbCME  GblOGUHYINBIX
eunome3 U MeOpemuyecKux 6bl60008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIEHHBIX PaKkmos,

Haxo0umov a0eK8amHuy NpeosioHCEeHHOU 3a0aye PuU3UiecKyro Mooeb,
paspewiams npooIeMy Ha OCHOBE UMEIOUWUXCA SHAHUL N0 MeXaHuKe C
UCNONIb306AHUEM — MAMeMamuiecko20  annapama,  OYeHU8amo
PEeanbHOCMb NOTYYEHHO20 3HAUEHUS (DUUYECKOU eUYUHDL.

TensoBble ABJICHUA

BbInyCKHMK HAYYHTCH:

pacmo3HaBaTh TEIJIOBBIC SIBJICHUS MW OOBACHATH Ha OCHOBE
UMEIOIINUXCSl 3HAHWK OCHOBHBIC CBOMCTBA WM YCJIOBHS MPOTCKAHMS
TUX sABieHUA: muddy3us, usmeHeHne oObEMa TeN MPU HArpEeBaHUU
(oxmaxaeHun), OodbInas CKMMAeMOCTh T'a30B, Majas CKHMaeMOCTh
KUAKOCTEH u TBEPABIX TEJ; TEIJIOBOE paBHOBECHE, WCIAPEHUE,
KOHJICHCAIWsA, TUIaBJICHUE, KPUCTALTU3ALMS, KUIIEHUE, BJIAKHOCTDH
BO3JlyXa, pa3IUIHbIC CITIOCOOBI TETUIONIEPEIayuu;

OMMCHIBATh W3YYCHHBIC CBOIMCTBA TEN U TEIUIOBHIC SIBJICHHS,
UCTIONIB3YS  (PU3MYCCKUE  BEJIWYHMHBI:  KOJUYECTBO  TEIUIOTHI,
BHYTPCHHSS DHEPTHs, TeMIeparypa, yaeidbHas TeIUIOEMKOCTh
BEILIECTBA, YJENbHAas TEIJIOTa IUIABJICHUS U MapooOpa3oBaHUs,
ylaenbHas TeIuloTa CropaHus TOIUIMBA, KO3(PQPUIMEHT TMOJE3HOrO
JEUCTBUA  TEIJIOBOTO  JBUraTeisi; NpU ONUCAHUU NPABUIHHO
TPaKTOBaTh (PUBMUECKHH CMBICT HCIIOJB3yeMbIX BEJIMYWH, WX
0003HAaUeHUs ¥ EAWHUIBI HW3MEPEHUs, HaxXOAUTh (HOPMYIIHI,



CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMU
BEJIMUMHAMM;

AHAJIM3UPOBATh CBOWMCTBA TEJN, TEIUIOBBIC SBJIEHHUS W IPOLECCHI,
UCTIOJIb3YSl 3aKOH COXPAHEHWS SHEPruM; paszivudaTh CIOBECHYIO
bopMyIHPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BhIPAKEHUE,
pa3auyaTh OCHOBHBIC ITPU3HAKU MOJICJIEN CTPOEHHUS Ta30B, KUJAKOCTEH
Y TBEPJBIX TEII,

pelIarh 3aJa4d, MUCMOJIb3ysl 3aKOH COXPAHECHUS SHEPIrUH B TEIJIOBBIX
mporeccax, (GOpMyJbl, CBS3bIBalOME (U3UIECKUE BEITUIHHBI
(KOIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIusi, TEMIIepaTypa, yaeabHas
TEIUIOEMKOCTh  BEIIECTBA, YAECIbHAS  TEIUIOTA IUIABJICHUS U
napooOpa3oBaHus,  yAelbHas  TEIJIOTa  CropaHus  TOIUIMBA,
KO(PPHUIIMEHT TI0JIE3HOTO JICWCTBUS TEIUIOBOIO JBUTATENA): Ha
OCHOBE aHaJM3a YCJIOBHUS 3a7a4M BBIICIATh (PU3UYCCKUE BEIMYMHBI U
dbopmyIibl, HEOOXOAUMBIE TSI €€ PEIICHHS, U TIPOBOJIUTH PACUETHI.

Bbmycmmk nojiydum 603MOMNCHOCHb HAyUUms»CAa.

UCNONIL3068AMb 3HAHUSL O MENI0BbIX SAGIEHUIX 8 NOBCEOHEBHOU HCUSHU
01151 obecneueHus 06e30nACHOCMU Hpu obpawjeHuu ¢ npubopamu u
MeXHUYeCKUMU  YCMpoucmeamy, Oas COXPAHEHUsi 300p06bs U
COONII0OEHUSL HOPM IKOJ02UHECKO020 NOBEOEHUSL 8 OKpYicarouell cpeoe;
npUBOOUMb  NPUMEPbl  IKOJIOSUYECKUX — NOCeOCmBUtl  pabomul
osuecameneti  eHympenneeo  ceopanus  ([{BC), mennosvix u
2UOPOINEKMPOCMAHYUIL,

NpUBOOUMb NPUMEPbl NPAKIMUYECKO20 UCNONIb30GAHUS PUIUYECKUX
3HAHUL O MENNOBbLIX SGNIEHUSX,

Pasauuams Spanuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb
sceobwull xapakmep yHOAMeHMANbHBIX GU3UUECKUX 3aKOHO8 (3AKOH
COXpaHeHUsi dHepauu 8 MeNni08blX NPoYeccax) U O02PaHudeHHOCHb
UCNONIL30BAHUS YACTNHBIX 3AKOHOB,

npuUémam noucka u OpMYIUpoeKU 0O0KA3AMeNbCms 6blOSUHYMbIX
eunome3z U MeoOpemuyecKux 6vl60008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIEHHBIX PaKkmos,

HAX00Umv a0eKe8amHyo npeoioNCeHHol 3adade YuzuiecKyro Mooeis,
paspewiams npooaemMy HA OCHOBE UMEIWUXCA 3HAHULL O MeNnio8blX
ABNEHUAX C UCHOIb30BAHUEM MAMEeMAamu4ecko2o annapama u
OYEeHUBAMb  PealbHOCMb  NOJYYEHHO020  3HAYeHUs  Qu3uyeckou
BENIUUUHDL.

BJICKTPH‘IGCKI/IC H MAarHUTHbBIC AABJICHUA

BbinycKkHUK HayuyHuTCs:



® PpACIO3HABATh AIEKTPOMATHUTHBIE SIBICHUS U OOBSICHATH HA OCHOBE
MMEIOIIMXCS 3HAaHUI OCHOBHBIE CBOMCTBA WJIM YCIIOBUS NMPOTEKAHUS
ATUX SBJICHUW: D3JIEKTpU3aUUsl TeJl, B3aUMOJCICTBUE 3apsioB,
HarpeBaHWE IIPOBOJHHMKA C TOKOM, B3aMMOJCHCTBUE MAarHUTOB,
ANEKTPOMArHWTHAsT WHIAYKIUSA, JEMCTBUE MArHUTHOrO IIOJNS Ha
OPOBOJHUK C TOKOM, IMPSAMOJMHENHOE PACIpPOCTPAHEHUE CBETA,
OTPAKEHUE U NIPEJIIOMIICHUE CBETA, JUCIIEPCUS CBETA;

® ONUCHIBATh U3YYECHHBIE CBOKCTBA TEN M AJIEKTPOMATHUTHBIE SIBIICHMUS,
UCTIONB3YS (PU3MUECKHe BEIMYUHBL: SJEKTPUUECKUNA 3apsil, CUjla TOKa,
ANEKTPUYECKOE  HANpPSDKEHHE,  JJIEKTPUYECKOE  CONPOTHUBIICHHE,
yAEIbHOE COMPOTUBIIEHUE BELIECTBA, paboTa TOKAa, MOILIHOCTh TOKa,
(OKyCHOE pacCTOSSHUE WU ONTUYECKas CHJIa JIMH3bI; MPU OMHCAHUU
MPaBUJIBLHO TPAKTOBATH (DU3UUECKUI CMBICI UCIOJIb3YEMbIX BEIMYUH,
uxX OOO3HAUYEHHS M E€IUHULBI H3MEPEHHUs; YKa3blBaTh (HOPMYJIbL,
CBSA3BIBAIONIUE JIAHHYI0  (PU3MYECKYI0 BEIUYMHY C JPYTUMHU
BEJINYMHAMU;

® AHANM3UPOBATh CBOMCTBA TEJ, OJJIEKTPOMArHUTHBIE SIBJICHUA U
IOPOLECCHl, HCHOJB3YS (PUINUECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsAna, 3akoH Owma Uil ydacTKa LENH, 3aKOH
Jlxoynsa-JleHna, 3aKk0H NPSAMOJMHEWHOTO PacCIpOCTPAaHEHUs CBETA,
3aKOH OTpaXEHUs] CBETa, 3aKOH MPEJOMIICHHSI CBETa; MpPU 3TOM
pasnuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MAaTEMATHUYECKOE
BBIPAXKECHMUE;

e pemiaTh 3aJa4yd, HUCMHOJIb3ysS (U3MYECKHE 3aKOHbI (3akoH Oma s
ydyacTKa uenu, 3akoH Jlxoyns—JIeHna, 3aKOoH MNpsAMOJIMHEWHOTO
pacnpoCTpaHEHUsI  CBETa, 3aKOH  OTPAXKEHHsSI  CBETA, 3aKOH
OpeIOMJICHUST CBeTa) W (OPMYJIbI, CBSI3BIBAIONIME (DU3UUECKUE
BEJIMUYMHBI (CHJIa TOKa, 3JIEKTPUUYECKOE HAIPSHKEHHE, HIIEKTPUUYECKOE
CONPOTHUBJICHUE, YNIEIbHOE COMPOTUBIIEHHWE BEIIECTBa, paboTa TOKa,
MOIIIHOCTh TOKa, ()OKYCHOE pacCTOSIHUE W ONTHYECKas Cuja JIMH3BI,
dopMynbsl  pacu€ra  DJIEKTPUYECKOTO  CONPOTUBIICHUS  TPHU
MOCJIEIOBATEIbHOM M MapaJljIeIbHOM COECUHEHUHU MPOBOJHUKOB); Ha
OCHOBE aHajiu3a yCIIOBUS 3a/1aud BbIACNATH (DU3NYECKUE BETUUUHBI U
dopmybl, HEOOXOAUMBIE JUIsl €€ pelIeHUs], U POBOAUTH PACUETHI.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

® UCNONB308aMb  3HAHUS 00  DJIeKMPOMACHUMHBLIX — SGNIEHUAX 8
NOBCEOHEBHOU  JHCU3HU Ol obecneueHusi Oe30nacHocmu  npu
obpawjenuu ¢ npubopamu U MEXHUYEeCKUMU YCMPOUCmeamu, O
COXpaHeHusi 300p06bs U  COONOOEHUsT HOPM  IKOIOSUHECKO20
nogeoeHuUst 8 OKpyicarowell cpeoe;

® NpuUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNONb308AHUSL  (DUULECKUX
3HAHUL O 2JIEKMPOMACHUMHBIX S8EeHUSX,;



®  pasuuams SpaHuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb
gceobwuil xapakmep hyHOAMEHMANbHLIX 3aKOHO8 (3AKOH COXPAHEHUs
INEKMPU1eCcKo20  3apsA0a) U  O0SPAHUYEHHOCMb  UCHOIb308AHUS
YACMHBIX 3aK0H08 (3akon Oma Ol yyacmka yenu, 3aKou Jcoyin—
Jlenya u op.),

® npuémam  NoCmpoeHusi  Qusuveckux — mooenell,  NOUCKa U
GopMyIUpoBKU  00KA3AMENbCME  BbLOBUHYMbLIX — eunomes U
meopemuyeckux 6bl160008 HA OCHOBE IMNUPUUECKU YCIMAHOBLEHHbIX
Gpaxmos,

®  HAX0O0UMb A0EKBAMHYIO NPEOIONHCEHHOU 3a0aye PUUYECKYI0 MOOeb,
paspewiamv  npoOiemy HA  OCHO8e  UMEIWUXC 3HAHUU 00
INEKMPOMACHUMHDBIX SGNIEHUAX C UCNOIb308AHUEM MATNEMAMUYECKO20
annapama U  OYeHUBAmMb PeaibHOCMb NOJYHEHHO20 3HAYEHUs.
Pu3zuecKoll 6eruyUHbL.

KBanroBble ABJIeHUA

BBINYCKHMK HAYYHTCHA:

® pAacClO3HABaTh KBAHTOBBIE SBJICHUS M OOBICHATH HA OCHOBE
MMEIOIIMXCS 3HAHUA OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI NPOTEKAHUS
OTUX SIBJICHUM: €CTECTBEHHAs W WCKYCCTBEHHAs PaJUOAKTUBHOCT,
BO3HUKHOBEHHE JIMHEUYATOIO CIIEKTPA U3JIyUEHUS,

® ONUCHIBATh M3yUEHHBIE KBAHTOBBIC SIBICHUS, UCIONB3Ys (U3NUECKUE
BEJIMYUHBL. CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
yacToTa CBeTa, IIEepUoj ImoJypacmaja; IIpyd OIMCAHUU IIPAaBUWILHO
TPAKTOBAaTh (U3NYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYMH, HX
000O3HAaUeHUs W E€AUHULIBI M3MEPEHUs; YKa3blBaTb (POPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEIMYUMHY C JpPYTrUMU
BEJIMYMHAMU, BBIUUCIATH 3HaAUCHHUE (PU3NYECKON BETUYHHBI;

® aHAIM3UPOBATH KBAHTOBBIE SIBJIICHUS, UCTIONB3YS (DU3UUECKUE 3aKOHBI
U IIOCTYJaTbl: 3aKOH COXPaHEHWSA JHEPrud, 3aKOH COXPAaHEHHUs
JJIEKTPUYECKOTO 3apsna, 3aKOH COXPaHEHMs MacCOBOIO YHCIA,
3aKOHOMEPHOCTH U3Ty4YCHUs U MOIJIOLEHUSA CBETa aTOMOM;

e pasnuMyaTh OCHOBHBIE NIPU3HAKM IUIAHETAPHOW MOJEIM aToMma,
HYKJIOHHOW MOJIEJIM aTOMHOTO SIpa;

® I[IPUBOAUTH IIPUMEPHI IMPOSBICHUS B MNPUPOAE U IPAKTUYECKOTO
UCIIOJIB30BAHUS  PAJAUOAKTUBHOCTH, SJNEPHBIX U  TEPMOSIAECPHBIX
pEaKLMM, JIUHEUYATBIX CIIEKTPOB.

Bvinycknuk nonyuum 603mM0M#CHOCMb HAYYUMbCA:
® UCNONBL308AMb NONYYEHHbIe 3HAHUSL 6 HNOBCEOHEGHOU JHCUSHU NpU
obpawenuu ¢ npubopamu  (Cuemyux UOHUSUPYIOWUX YACUY,



0o3umemp), Onsd COXPAHEHUsT 300p08bsi U  COONIOOEHUS HOPM
IKOJIO2UHECK020 NOBEOEHUs. 8 OKPYHCarowell cpeoe;

® COOMHOCUMb IHEP2UIO CEA3U AMOMHDBIX 0ep C 0eheKmom MAaccol,

®  NPUBOOUMb NPUMEPLL BIUAHUSA PAOUOAKMUBHBIX UZYUEHUL HA HCUBbIE
OpP2aHU3MbL, NOHUMAMb NPUHYUN OetiCMBUsL 003UMempPa,

® NOoHUMAmb JKoJiocuvecKkue I’lp06fl€]l/lbl, 603HUKAOuwue npu
UCnoib306arHUU amomHbIX 3JzeKmpocmaHuuzZ, u nymu peutenusd smux
I’lpO6]Z€M, nepcneKkmuesol UCno1b306AHUA ynpaeiiemozco

mepmwzdepnaeo curmesd.

JIEeMEHTbI ACTPOHOMMH
BbInyCKHMK HAYYMTCH:

e pasIuyaTh OCHOBHBIC IIPH3HAKH CYTOYHOI'O BpaIlCHUs 3BE3IHOTO Heba,
nerkenus Jynel, ColHIIA U IJIaHET OTHOCUTEIBHO 3BE3I;

® [IOHHMMATh PA3JIMYUS MEXKJY TCIHOIECHTPHUYCCKON M T'€OLCHTPUICCKOM
CHUCTEeMaMH MUDA.
BoinyckHuk nonyuum 603M0OHCHOCHIb HAYUUMbBCA:

® yKazvleamv 0OWUe CEOUCMBA U OMIUYUS NIAHEM 3eMHOU ZPYnnbl U
nianem-eueanmos, manvix mein CoaHeyHou cucmemvl U OOILULUX
niaanem, NoJb308AMbCA KAPMOU 368E30H020 Heba npu HAOII0OeHUsX
36830H020 Heba;

® pazuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, ysem,
memnepamypa), COOmHOCUMb Yeem 38e30bl C €€ meMnepamypol,

® paznuuams eunomesvi 0 npoucxoxcoeruu CoIHeuHOU CUCEMDL.

I1. Copep:xanue y4eOHOro npeamMera

dusuka 1 pusndecKue MeToAbl H3yUYeHHUs MPUPOAbI

®duznka — Hayka o mpupoze. Habmionenue u onucanue (GU3NIECKUX
sapiennii. M3mepenne Qusnueckux BenuuwH. MeXIyHapoaHas CHCTeMa
eauHul. HayuyHsiii Mmeton no3Hanus. Hayka u TexHuka.

Mexanuveckue siBjieHusi. Kunemaruka

Mexanunyeckoe nsuxenue. Tpaekropus. [Iyre — ckanspHas BeJIMYUHA.
CkopocTh — BEKTOpHas BelWyMHAa. MOZIysb BEKTOpa CKOPOCTH.
PaBHOMepHOE MPSMOJIMHEWHOE JIBHKCHUE. OTHOCUTENBHOCTD
MEXaHUYeCKOro JABWXeHus. ['paduku 3aBUCHMMOCTH TyTH W MOAYIS
CKOpPOCTH OT BPEMEHH JIBUKCHUS.

Yckopenue — BEKTOpHAs BEJINYMHA. PaBHOyCKOpEHHOE
npsIMOJIMHEHOe JBWKeHue. ['paduku 3aBUCUMOCTH TYTH U MOAYJ
CKOpPOCTH PaBHOYCKOPEHHOI'O MNPSIMOJIMHEMHOTO JBW)KEHUS OT BpPEMEHHU



JBH>KCHUSL. PaBHOMepHOE JBI)KCHUE o OKPY>KHOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE.

JInnamuka
Nuepuns. Mueptrocts Ten. Ilepsriit 3akon Herotona. Bzanmoneiicteue
Ten. Macca — ckansgpHas BenuuuHa. llnotHocTe BemectBa. Cuna—

BEKTOpHasl BenumuuHa. Bropoiul 3akoH Herorona. Tpermin 3axkoH HerotoHa.
JIBU>KEHUE U CUJIBL.

Cuna ynpyroctu. Cuna tpenus. Cuna TSHKECTH. 3aKOH BCEMHUPHOTO
tarotreHus. LlenTp TsokecTH.

HaBnenue. AtmochepHoe nasnenue. 3akoH [lackans. 3akon Apxumena.
VYcnoBue miaBaHus Te.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

3aKoHBI COXpaHEHHMS] MMIYJbCA M MeXaHMYECKOW JHEPIHH.
Mexanuyeckue KoJieOaAHNsI M BOJHBI

Nmnysnbce. 3aKOH COXpaHEHUs UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Kunernueckas sneprus. Pabora. [loTeHnuanbaas 3Heprusi. MOIIHOCTS.
3aKOH COXpAaHEHUS MEXaHMYEeCKOM »HHepruu. [IpocTeie MexXxaHHW3MBI.
Koaddpunment nonesnoro aericteusi (KII/). BozoOHOBIsSIEMble HCTOYHUKHU
SHEPIuM.

Mexannueckue Kojiebanus. Pezonanc. MexaHWYecKHe BOJIHBIL. 3BYK.
Hcnonp3oBanue KoaeOaHUil B TEXHUKE.

CTtpoeHue U CBOMCTBA BelleCTBA

Crpoenue BemectBa. ONbITHI, JOKAa3bIBAIOIINE ATOMHOE CTPOEHUE
BelllecTBa. TenaoBoe ABUKEHHUE M B3aUMOJCICTBHE YACTHI] BEILECTBA.
ArperaTHble COCTOSHHS BellecTBa. CBOMCTBA Ta30B, KUJIKOCTEH U TBEPABIX
TEI.

TemoBble siBJICHUS

TennmoBoe paBHoBecue. Temmneparypa. BHyTpeHHnsisi sHeprusi. Pabora u
terionepeaava. Bunel Teronepenaun. KonudectBo TermnoTel. Micnapenue u
KOHJIEHCAIHSI. Kunenue. Bnaxxnocts BO311yXa. IInaBiaenue u
KpUCTAJTM3aIs. 3aKOH COXpaHEHHUs SHEPTUHU B TEIUIOBBIX MPOIIeccax.

[IpeobpazoBanusi sHepruu B TerioBbix MamuHax. KIIJ[ TtemioBoi
MaITUHBI. DKOJOTHYECKUE TTPOOIEMBI TEIJIOOHEPTETUKH.

DleKTpU4ecKne siBJIeHUs

DnekTpu3anus Tell. DJIEKTpUUecKui 3apsan. J[Ba BUIa 3JIEKTPUYECKUX
3apsiIoB. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia. DICKTPUUECKOE MOJIe.
Hanpsixenue. Konaencarop. DHeprus 31eKTpUUECKOTo MOJIs.

[TocTrosiHHbI  3nekTpuueckuii TOK. Cuina Toka. OJIEKTPUYECKOE
CONPOTHUBJIEHUE. DJEKTPUUECKOE HampsukeHue. [IpoBOAHUKH, OUANEKTPUKU
U MOJYNPOBOAHUKHU. 3akoH OMa Juisl yyacTka 3JieKTpuueckoi 1enu. Pabora
U MOUIHOCTb JJIEKTpUYECKOro Toka. 3akoH Jlxkoyns — Jlenuna. IIpaBuna
0€30MacHOCTH MPHU padOTe C UCTOYHUKAMHU AJIEKTPUUECKOTO TOKA.



MaruuTHbI€e SIBJICHUS

[ToctostHHBIE MarHuThL. B3auMoaercTBue MarHuToB. MarHuTHOE TOJIE.
MaruauTtHOe nose Toka. JledcTBue MarHuTHOTO MOJIsl HAa MMPOBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb NOCTOSHHOIO TOKA.

DneKkTpoMarHuTHast HHAYKLIHS. DieKTporeHeparop. Tpanchopmarop.

DJIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI

DneKTpOMarHuTHbIE KOJeOaHus. DIEKTPOMarHUTHbIE BOJIHBI. BiusHue
AIEKTPOMArHUTHBIX U3ITyYEHUHN HA KUBbIC OPTAHU3MBI.

[IpyHIMTBI PAOUOCBA3U U TEIEBUICHMUS.

CBeT — ayieKTpoMarHuTHas BoJiHA. lIpsMonuHelHOE pacnpocTpaHEeHUe
ceera. OrpaxeHue u mnpenomiieHHe cBera. [lmockoe 3epkano. JIMH3BIL
@DOKyCHOE pacCTOsTHUE M ONTHYECKasl cuiia JIMH3bl. OnTudeckue mpuOopsl.
Jlucniepcus cBera.

KBanrToBbI€e siBJICHMS

Crpoenue aroma. [Inanerapnas mozaens aroma. KBaHTOBBIE MOCTYJIATHI
bopa. Jlunenuateie crektpel. AToMHOE saapo. CoctaB aTOMHOTO spa.
SAnepubie cunbl. Jepexkr wmacc. OHepruss CBSI3M  ATOMHBIX  SJIEP.
PannoakTtuBHOCTE. METONBI pETHCTpALMM SIACPHBIX HW3IIy4eHUH. SlnepHbie
peakuuu. AnepHslii peaktop. TepmosaepHble peaKuu.

BiusitHue  paaMOaKTUBHBIX M3JIYYEHUHM HA JKUBBIE  OPraHU3MBI.
DKOJIOrH4ecKre MpoOsieMbl, BO3HUKAIOLIUE MPH HCHOJB30BAaHUU ATOMHBIX
AJICKTPOCTAHLIM .

Crtpoenue u 3BoJI0UA BeesieHHOM

['eonienTpryecKass M reaMoLEHTpUYEecKass cucTeMbl Mupa. Dusnyeckas
npupoaa HebecHbix Ten ConHeuHoi cucteMsl. [Ipoucxoxnenne ConHedHON
cucrtembl. @usnueckas npupona CosHua u 3BE3n. CrpoeHne BceeneHHOM.
OBomnronus BeeneHHON.

III. TemaTHyeckoe IJIAHMPOBAHKME ¢ YKA3aHHEM KOJIMYECTBA YaCOB,
OTBOAHMMBIX HAa OCBOCHHUE KAXK/I0# TeMbI

7 kaacc.
KouunvecTBo
KoanuectBo
IHony- KonnuectBo KOHTPOJIb-
Conep:xaHue NporpaMmbI J1a00pPaTOPHBI
roaue 4acoB HBIX pa0doT M
X padot
3a4€TOB
1 BBenenue. 4 1 -
IlepBoHayajbHBIE CBEICHUS O 6 1 1
CTPOEHUH BelIeCTBA.
B3aumoneiicTBue Te.. 21 6 1+2
2 JlaBJjieHHe TBePABIX TeJ, AKUIKOCTEMH 23 2 1+2
U ra3oB. 14 2 1+1
PaGora 1 MOIIHOCTH. DHEpPrusi.
Hroro 68 12 445




8 kiacc.

KoangecTBO
KoanuecTBo
oay- KoauuecTtBO KOHTPOJIb-
Conep:kanue nporpamMmmbl JIa0opaToOpPHbI
roaue JacoB HBIX padoT u
X pabort
324Y€eTOB

1 Ten1oBLIE SIBJICHUS. 23 4 1+2
DJleKTPpUYeCKHe SIBJICHHA. 9 - -

2 DJleKTpUYeCKHe sIBJIEHUS. 20 5 1+1
JIEKTPOMATHUTHBIE SIBJICHUS. S) 2 1+1
CBeToOBbBI€ SIBJICHHS. 11 3 1+1

HToro 68 14 4+5
9 kiaacc.

KoaugecTBO

KoanuecTBo
Hony- KosmnuectBo KOHTPOJIb-
Coaep:xaHnue nporpaMmsl J1a0opaToOpHbI
roaue 4acoB HBIX padoT u
X padot
324€TOB

1 3aKO0HBI B3aNMOJAEHCTBUA U 30 2 1+1
IBIKEHUSA TeJl 2 -
Mexannueckue KoJie0aHusd U BOJIHEI. 8
3ByK.

2 Mexannueckue KoJie0aHusd U BOJIHEI. 8 - 1+1
3ByK. 2 1
DJIeKTPOMATrHUTHOE TOJIE. 18 4 1
CTpoeHne aToMa 1 aTOMHOTO siApA. 15 - -
Crpoenne u 380101 BeesleHHON. 6

HTroro 85 10 4 +2




1. npuaokKeHue.

MarepuajibHO-TEXHHYECKOe o0ecneyeHue
o0pa3oBaTeJIbHOIO MpoIecca.

B nunee umerorcs aBa kabunera ¢usuku. [lomemieHne xaOMHETOB
buzuku yIOBJETBOpsieT TpeboBaHUsAM JeiicTByromux CaHUTapHO-
AMHUIEMHUOJIOTHYECKUX mpaBua u HopMatuBoB (CanlluH 2.4.2. 178-02).
[lomemienuss OCHAIEHBl TUIMOBBIM OOOPYJAOBaHHEM, B TOM YHCIE
TEXHUYECKUMHU  CpeACcTBaMH OOydYeHHs, YKa3aHHBIM B  HACTOSIIUX
TpeOOBaHMX, a TAKXKE CIIEHUATU3UPOBAHHON yueOHOU MEOEbIO.

O6opynoBanne u npudOOPHI.

Homenknatypa ydyeOHOro 000pynoBaHusl MO (PU3UKE OIpeaenseTcs
cTaHjapTaMu (U3UYECKOTO O00pa3oBaHUs, MHUHUMYMOM  COJIEpKaHUS
yueOHOTO MaTepuana, Oa3uCHOW mporpamMmoi oOiiero oOpa3oBaHMUs.
JlabopaTopHOoe ™ JAEMOHCTpAIMOHHOE O00OpyAOBaHHE ykazaHo B llepedne
yyeOHOro oOopynoBaHusi 10 ¢u3uke s 001eo0pa3oBaTeIbHBIX
yupexaenuii PO.

JIns TOCTaHOBKM JNEMOHCTpALMK JOCTATOYHO OJHOIO 3SK3EMILIApA
obopynoBaHus, a1 GPOHTAIBHBIX J1a0OPATOPHBIX pabOT HE MEHEE OJHOTO
KOMITJIEKTa 000PYTI0BaHUS HA TBOUX YUAIIHXCH.

Y4eOHO-MeTOAMYECKOE o0eceueHne y4eOHOro nmpeamera

YMK «Duzuxa» 7 kracc.

1. ®usmka. 7 xnace. A.B. Ilepsimkun — M.: Jlpoda, 2015.

2. Coopuuk 3amad mo ¢usmke ms 7-9 kimaccoB o0IeoO0pa3oBaTeIbHBIX
yupexaennii. B.M. Jlykamumk, B.M. Meiunep, E.B. MBanoBa —
[Ipocsewmenue, 2015.

3. ®usuka. Pabouas Tterpamp. 7 kmacc. T.A. Xannanora; H.K.

XaHHAHOB.

®usuka. Tectrl. 7 kimacc. T.A. Xannanona; H. K. XannaHos.

®usuka. [umaktuueckue Mmarepuansl. 7 kiacc. A.E. Mapon; A.E.

Mapon

6. ®usuka. COopHHK BompocoB U 3amad. 7-9 kmacc. A.E. Mapon; C.B.
[Tozoiickuii; E.A. Mapoun

/. DIEeKTpPOHHOE MPUJIOKEHHNE K YICOHHUKY.

o B

YMK «Duzuxkay 8 xnacc.
1. ®wusuka. 8 knacc. A.B. Ileperimkun — M.: Ipoda, 2015.




B~ w

5.

6.

COopHuk 3amad mo ¢usnke s 7-9 KimaccoB 001meodpa3oBaTeIbHBIX
yupexnaenun. B.M. Jlykammk, B.M. Meinep, E.B. lBaHoBa -
IIpocsemenue, 2015.

®m3uka. Tecrtnl. 8 xnacc. T.A. Xannanosa; H.K. Xannanos.

@usuka. /nmaktmyeckue marepuansl. 8 knacc. A.E. Mapon; A.E.
Mapon

®uszuka. COopHHUK BompocoB U 3amad. 7-9 knacc. A.E. Mapon; C.B.
ITozoiickuii; E.A. Mapon

DNEeKTPOHHOE MPHUJIOKEHUE K YUICOHHKY.

VYMK «Duzuxay 9 knacc.

1.
2.

w

®dusuka. 9 xknace. A.B. Ileppimikun; E.M. I'ytauk — M.: Jlpoda, 2015.

COopnuk 3amau no ¢usuke s 7-9 kiaaccoB o01e00pa3zoBaTeIbHBIX
yupexnaeau. B.M. Jlykammk, B.M. Meinep, E.B. NBanoBa -
[Ipocsemenue, 2015.

®duzuka. Tectrl. 9 kimacc. T.A. Xannanona; H.K. XannaHos.

@uzuka. /nmaktmueckue marepuansl. 9 kmacc. A.E. Mapon; A.E.
Mapon

®uszuka. COopHHMK BompocoB U 3anad. 7-9 knacc. A.E. Mapon; C.B.
[Tozoiickuii; E.A. Mapoun

DNEKTPOHHOE MPUIIOKEHUE K YUCOHHKY.

Jumepamypa o5 yuumens

OcHosnasn_num epamypa

1.

®dusuka. 7-9 kinaccel: paboune nporpaMmsl o yueOHnkam A.B.
[leppiikuna, E.M. I'yTHuK / aBT.-cocT. I'.I'. TentokoBa. — Bonrorpan:
Vuurens, 2014. — 82 c.

Pabouas nporpamma no ¢gusuke. 7 knacc / Coct. T.H. Cepruenko. —
M.: BAKO, 2014. — 48 c. — (PaGouue nporpaMmst).

COopnuk 3amau no ¢usuke s 7-9 kiaaccoB o011e00pa3zoBaTeIbHBIX
yupexaennii. B.M. Jlykamumk, B.M. Meiunep, E.B. HMBaHoBa -—
[Tpoceemenne, 2015. — 224 c.

4. E.A. Mapon OnopHble KOHCIIEKTH U pa3HOYpOBHEBBIC 3ananus / E.A.

5.

6.

Mapon — Caukr-IletepOypr,-2007. — 88c.

l'omoBa N.B. ®usuka 7 wmacc. Kontponsubie padotst B HOBOM
dopmate. — M.: «MaTemmekT-Lentp», 2012. — 88 cp.

Mapon A.E. KonTponwsubie paboTsl o ¢usuke: 7, 8, 9 ki.: kH. s
yuntens / A.E. Mapon, E.A. Mapon. — 7-e u3a. — M.: IIpocsemnienue,
2007.-79 c.

®dusuka 7 knacc. Merogudeckoe nocooue kK yueOHuky Ilepbimkuna
A.B. ®I'OC, 2015.



8.

[IpomexxyTounas arrectamus. Pusuka 7 — 9 kmacc. OI'OC. O.H.
Jle6enena, N.E. I'ypeukas. — M.: BAKO, 2013.

lononnumenvnana 1umepamypa

1.

9.

[IpumepHasi OCHOBHasl MporpamMma 00pPa30BATEIBHOTO YUPEKIACHUS.
Ocnosnas mkona/Coct./E.C.CaBunoB. - M.: I[Ipocsemenue, 2011 -
474 c.- (CranmapThl BTOPOTO MOKOJICHUS)

Hanwnosa I'.I1., Hdemumoa M.IO., Mupomnunuenko WM.II., PoxioB
B.C. Peruonanbhbie 00pa3oBaTelbHbIE MPOrPAMMBI:  COJEPKAHUE,
CTPYKTYypa, SKCHEPTHU3a, yCclIOBHsS peannszauuu. - M.: MHOO, 2010.-
96 c.

[Torammuuk  M.M. TpebGoBaHmsi K  COBPEMEHHOMY  YPOKY.
Mertoauueckoe mocodbue.- M.: [{eHTp nmegarorudeckoro oopa3zoBanus,
2008.- C.41

®usuka 7 — 9 xmaccel. TexHonornyeckas Kapra U CLEHAPUU YPOKOB
pa3BUBaIOILEro 00y4eHusl, UHTErPUPOBaHHbIE YPOKH / aBT.-cocT. T.M.
Houras, B.A. ITonosa, B.H. Cadponos, 3.B. Xauarpsin. — Bonrorpan:
Yuurens, 2015. — 125 c.

®wuzuka. [lonpoOubie oTBeThl Ha 3aganHus A u penieHue TUNOBBIX
3agad. 7 — 9 kiacc. Kacarkuna U.JI. @ennkc, 2013.

3amaun mo ¢u3MKe C MpUMepaMu pelleHus 3amad. 7 — 9 Kkiacc.
I'eanenmreiin JI1.3., Kupuk JI.A., I'ensdrar .M. Unekca, 2013.
[IpeameTHas venens ¢usuku B mkoie. Kysuenosa JI.H., HoBonokos
H.II., Henames N.YO. ®enukce, 2007.

Ouzuka. [lnanupyemsie pesynbraThl. Cucrema 3amanuil. 7 — 9
KJIACCBI: TMOCOOME il yuuTesied oOmieoOpa3oBaT. OpraHu3anuii /
[A.A. ®aneeBa, I'.I'. Hukudopos, M.IO. Jlemomosa, B.A. Opios];
non pea. I'.C. Kosanésou, O.b. JlorunoBoit. — M.: IIpocsemienue,
2014. - 160 c.

Meroauueckoe noprdonano yuurtens ¢uzuku / aBT.-cocT. W.IO.
®omununyeBa. — Boarorpana: Yuurens, 2013. — 193 c.

10. [Ipenmertnsbie onumnuansl. 7 — 11 knaccel. ®usuka. / aBt.-coct. H.U.

bapanosa [u ap.]. — Bonrorpaa: Yawurens, 2015. — 152 c.

Jlumepamypa 0 yuawluxcia

Jlumepamypa oz 7 Kiacca

1.
2.

3.

®dusmka. 7 knace. A.B. Ilepsimkun — M.: JIpoda, 2015.

COopnuk 3amad no ¢usuke s 7-9 kinaccoB 0011e00pa3oBaTEIbHBIX
yupexaenuii. B.W. Jlykammk, B.M. Meunnep, E.B. HBanoBa —
[Ipoceemienue, 2015.

E.A. Mapon OnopHble KOHCIIEKThI U pa3HOypOBHEBbIE 3a7aHus / E.A.
Mapon — Cankr-IlerepOypr,-2007. — 88c.



4. DAeKTPOHHOE MPHIOKEHUE K YUeOHUKY

Jlumepamypa onsa 8 kiacca

1. ®usuka. 8 xnacc. A.B. Ilepsimkun — M.: Jlpoda, 2015.

2. Coopuuk 3amad no usuke ajsa 7-9 kimaccoB o011eo0pa3zoBaTeIbHBIX
yupexnaenun. B.M. Jlykammk, B.M. Meinep, E.B. HBanosa -
IIpocsemenne, 2015.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOypOBHEBbIE 3a1anus / E.A.
Mapon — Cankr-IletepOypr,-2007. — 88c.

4. DJIEKTPOHHOE MPUJIOKEHNE K YUEOHUKY

Jlumepamypa ona 9 kiacca

1. ®usuka. 9 knacc. A.B. Ilepeiikun; E.M. I'yrauk — M.: [Ipoda, 2015.

2. COopHHUK 3amad mo ¢usnuke sl 7-9 kmaccoB 001meodpa3oBaTeIbHBIX
yupexnaeau. B.M. Jlykammk, B.M. Meinep, E.B. NBanosa -
[Ipocsemenue, 2015.

3. E.A. Mapon OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIE 3ananus / E.A.
Mapon — Cankr-IletepOypr,-2007. — 88c.

4. DIeKTpOHHOE MPUJIOKEHNE K YICOHUKY
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Ipuioxenus.

OO0ume moAXoAbI K OLEHKE YYeOHbIX JOCTHKEHUH Y4YalIuXcs 10
(pusuke
OueHka yCTHBIX OTBETOB YYaIMXCH.

Quenka 5 CTaBUTCA B TOM Clly4ae, €CJIM Y4YallUWCS MOKa3bIBAaeT
BEpPHOE NMOHMMaHUE (U3UYECKON CYIIHOCTH pacCMaTPUBAEMBIX SBIICHUN U
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpUM, AAeT TOYHOE OINPENEIICHHE U
HCTOJIKOBAHUE OCHOBHBIX ITOHSATUH U 3aKOHOB, TEOPUH, & TAK)KE MPABUIBHOE
onpeneneHnue (QpU3NYECKUX BEIMYMH, UX €AUHUI] U CHOCOOOB HM3MEPEHHUS;
NPaBUJIBHO BBIMOJHIET YEPTEXKH, CXE€Mbl M TrpaduKH; CTPOUT OTBET IO
COOCTBEHHOMY ILJIaHYy, COMPOBOKAAET paccka3 HOBBIMU MPUMEPAMH, YMEET
OPUMEHSTh 3HAHUS B HOBOW CHUTyallMd TMPU BBINOJTHEHUH NPAKTUYECKUX
3alaHUM; MOET YCTAaHABJIMBATH CBS3b MEXKIy HW3y4YaeMblM U paHee
U3YYEHHBIM MAaTEpHaIOM IO Kypcy QHU3HKU, a TakXke C MaTepuajoM
YCBOEHHBIM MPU U3YYEHUU APYTUX MPEAMETOB.

Ouenka 4 craBUTCS B TOM CIy4yae, €CIM OTBET Y4YEHUKA
YIOBJIETBOPSIET OCHOBHBIM TPeOOBAaHMSIM K OTBETY Ha OLEHKY 5, HO 0e3
MCIIOJIb30BaHUsl COOCTBEHHOTO IJIaHA, HOBBIX MPHUMEPOB, 0€3 MPUMEHEHHUS
3HaHUU B HOBOW CUTyalluu, O€3 MCIIOIb30BAHMS CBA3EH C paHee U3yUYEeHHBIM
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http://www.elmagn.chalmers.se/~igor
http://www.elmagn.chalmers.se/~igor

MaTepualioM, YCBOEHHBIM TMPU HW3YYCHHH JPYIUX TMPEIMETOB; €CIU
YYaIunics OMYCTHII OJTHY OMHMOKY WIIH HEe 0oJiee MBYX HEIOYETOB M MOXKET
WCIIPaBUTh UX CAMOCTOSTEILHO WJIA C HEOOJBITION MMOMOIIIBIO YUUTETIS.

Ouenka 3 CTaBUTCS B TOM ClIy4yae, €CJIM YYalluWCs MPaBUIBHO
MOHUMAaeT (PU3MUYECKYI0 CYIIHOCTh pPAacCMaTPUBACMBIX SBJICHUN W
3aKOHOMEPHOCTEMN, HO B OTBETE MMEIOTCS OT/AEJIbHBIE IPOOENbl B YCBOSHUU
BOIIPOCOB Kypca (HU3UKHU; HE TMPEMITCTBYET AalbHEHIIEMYy YCBOEHUIO
IPOrpaMMHOT0 MaTepuaja, yYMeeT NPUMEHATh IOJIydEHHbIE 3HAHHUS TIPHU
pelieHud TIPOCTBIX 3ajlad C HMCIOJIb30BAHHEM TOTOBBIX (opMys, HO
3aTPyJIHSACTCS TPU  PEIICHHH 3ajJad, TpeOylolux MpeoOpa3oBaHUs
HEKOTOPBIX (DOpMYIT; TOMYyCTHI HE Oojiee OJHOM Tpy0Ooi M OHOM HErpyOoit
OIMOKH, HE 00JIee IBYX-TPeX HETpyObIX HEJOUETOB.

Ouyenka 2  CTaBUTCSA B TOM CJIy4dae, €CJIM Y4YAIIUKCS HE OBJIAJEI
OCHOBHBIMH 3HAaHUSIMU B COOTBETCTBHUM C TPEOOBAHUSIMU U JIOMYCTHI
0O0JIbIIIE OIIMOOK M HEIOYETOB, YeM HEOOXOIMMO IS OIICHKH 3.

Ouyenka I CTaBUTCA B TOM CIy4ae, €CIIM YYCHUK HE MOXKET OTBETHUTh
HU Ha OJIUH W3 MOCTABJICHHBIX BOIPOCOB.

OHeHKa MUCbMEHHBIX KOHTPOJbHBIX paﬁoT.

QOuenka 5 crtaBUTCS 3a pPabOTy, BBIMOJHEHHYIO TMOJHOCTBIO 0e€3
OLIMOOK U HEJ0YETOB.

Ouenka 4 ctaBuTCA 3a pabOTy, BBHIMOJHEHHYIO MOJTHOCTHIO, HO TIpU
HaJu4Yuu He Oojiee OJHOM OMMOKM M OJHOrO Hejoudera, He Oojiee Tpex
HE/I04YETOB.

Quenka 3 cTaBUTCS 3a padOTy, BBINOJHEHHYIO Ha 2/3 Bceil paboThbl
MPaBUJILHO WJIW MU JOMYIIEHUH He Oosiee 0HOM rpy0oil ommoKu, He OoJiee
TpeX HErpyObIX OLIMOOK, OJJHOW HErpy0oil OIIMOKM U TpeX HEIO0YETOB, MPU
HAJTMYUU YETHIPEX-TIATH HEA0UYETOB.

Ouyenxa 2 cTaBUTCSA 3a pabOTy, B KOTOPOM YKCIIO OMIMOOK U HEJOUETOB
MPEBBICHIIO HOPMY ISl OICHKH 3 WJIM MPaBUIBHO BBIIIOJIHEHO MeHee 2/3
padoTHI.

Quenka [ ctaBuTcs 3a pabOTy, HEBBINOJIHEHHYIO COBCEM WU
BBITMOJIHEHHYIO C TPYObIMH OIIMOKAMHU B 33JIaHUSX.

Ouenka 1a00paTOPHBIX PadoT.

Quenka 5 CTaBUTCS B TOM CIIy4yae, €CJIM y4alluiics BIMOIHUI paboTy
B IIOJHOM 00BEME€ C COOJIIOJIEHUEM HEOOXOAMMOM MOCIEN0BATEIbHOCTH
[IPOBEJCHUS OIBITOB U M3MEPEHUH; CaMOCTOATEIBHO U PALMOHAIBHO
MOHTHpPYET HE00X01MMO€e 000pyI0BaHUE; BCE OIBITHI IPOBOAUT B YCIOBUSX
U pexumax, 00eCleuMBAIOIIMX IIOJIyY€HUE MPABWIBHBIX PE3YJbTAaTOB U
BBIBOJIOB; COOJIIO/IaeT TpeOOBAaHMS IpaBWJI OE30MACHOTO TPYyHa; B OTYETE



MPaBWJIBHO M aKKypaTHO BBIMOJHSET BCE 3alMCH, TaOJUIlbl, PUCYHKH,
yepTexH, TpaduKd, BBIYUCICHUSA, TMPABUIBHO BBHIMOJHICT aHAIN3
ITOIPEIIHOCTEN.

QOuenka 4 cTaBUTCS B TOM Cllydae, €CJIA YYal[UICs BBIMOIHUI padoTy
B COOTBETCTBHUM C TpPEOOBAaHUSMHU K OLIEHKE 5, HO JONYCTHJ JBa-TpH
HejoueTa, He 6os1ee o HOM Herpy0oit OMMMOKY U OJTHOTO HEJ0YeTa.

Quenka 3 CTaBUTCS B TOM CIIy4yae, €CJIM y4alluics BBIIOJIHUI paboTy
HE TOJHOCTBIO, HO OOBEM BBIIIOJIHEHHON YacTU TaKOB, YTO IO3BOJSET
HOJyYUTh IMpPaBWIbHBIE PE3YyJbTaThl U BBIBOJABI, €CIH B XOJE NPOBEIACHMUS
OIbITa U U3MEPEHUI ObUIN AOIMYIIEHBI OMINOKH.

Quenka 2 CTaBUTCS B TOM CIIy4yae, €CJIM yJalluics BBIOIHUI paboTy
HE MOJHOCTBIO UM OOBEM BBIIIOJHEHHOM pabOThl HE MO3BOJSET CHEIaTh
MpaBUJIbHBIE  BBIBOJABI,  BBIUMCICHUSA;  HAONIOAEHUS  MIPOBOIWIHCH
HEIPaBUJIBHO.

Ouenxa I cTaBUTCS B TOM Ciydae, €CIM YYalIUHCs COBCEM HE
BBITIOJTHUI pa0oTYy.

Bo Bcex ciyyasix OLEHKa CHUXKAETCs, €ClM yJalluiics He coOJroan
TpeOoBaHUi MpaBuil 0€30MaCHOTO TPYa.
Ilepeuensv oumuook

I. I'pyOble omuOKu

1. He3nanue ompeneneHU OCHOBHBIX IIOHATHH, 3aKOHOB, TIPaBUII,
MOJIOKeHU  Teopun,  GopMmysda,  OOMIECTIPUHSATHIX  CHMBOJIOB,
00o3HaueHus PU3NYECKUX BEIUYUH, SUHUILY H3MEPEHUSI.
Heymenue BbIIETATE B OTBETE TJIABHOE.
3. Heymenue mpuMeHSATh 3HAHUS IS PEIICHHUS 3a7a4 U OOBSICHCHHS
(Gu3NUeCKUX SBICHUN; HEMPABUIHHO CHOPMYIHMPOBAHHBIE BOIPOCHI,
3aJlaHdsI WJIM HEBEpHBIE OOBSICHEHMsI XOJa WX PEIICHHS, HE3HAHWE
IIPUEMOB PEIIICHUS 3aja4, aHAJIOTUYHBIX paHee PEIICHHBIM B KJIacce;
OIMOKH, TIOKA3hIBAIOIINE HENMPABUIHFHOE TTIOHUMAHKUE YCIIOBHS 33J1a4u
WJTH HETIPABHIIBHOE UCTOJIKOBAHKE PEIICHUS.
Heymenue untath v cTpouTh rpadMKu ¥ MPUHIIAITAATEHBIE CXEMBbI
HeymeHnune moAroToBuTh K paboTe YCTaHOBKY WJIM J1a0OpaToOpHOE
o0oOpyZOoBaHUE, TMPOBECTH OIBIT, HEOOXOAUMBIC pacC4eThl WU
MCIIOJIH30BATh MOJIYICHHBIC JAHHBIC JJIS1 BHIBOJIOB.
6. HeOpexxnoe oTHOmEHHE K JabopaTOpHOMY OOOPYIOBaHUIO U
U3MEPUTETHLHBIM TPUOOpaAM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBLHOTO pubdopa.
8. Hapymenue TpeboBanuii mpaBwi 0Oe30MacHOrO  Tpylda IIpU

BBITIOJIHEHUU SKCTIEPUMEHTA.
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I1. HerpyoOnbie omunoku.



4.

Herounoctn  popmMymupoBOK, ompeaeiacHuii, 3aKOHOB, TEOPHH,
BbI3BaHHBIX HEMOJIHOTOU OTBETA OCHOBHBIX MPU3HAKOB
ompenensieMoro moHATHs. OmuOKW, BBI3BAHHBIE HECOOIOCHUEM
YCJIOBHM ITPOBEICHUS OIBITA WU U3MEPEHHM.

OmmbKu B yCIOBHBIX 0003HAUEHUSAX HA MPUHIMMHAIBHBIX CXEMaX,
HETOYHOCTH YepTEkKeH, Tpad)uKOB, CXEM.

[Iponyck wWiAM HETOYHOE HANMCAHUE HAWNMEHOBAHWM  €IMHUIL
(bu3HUEeCKUX BEIUYUH.

HepanmonaiibHbIi BEIOOP XO7a pelIeHUs.

II1. Henouertnl.

2.

o Ok

HepanuoHasibHbIE 3allMCH  TPU  BBIYMCIICHMSX, HEPALMOHAJIbHBIC
MIPUEMBI BBIYUCIIEHUI, MPe0Opa30BaHM U pelIeHUs 3a1a4.
Apudmernueckre OMOKN B BBIYUCICHUSIX, €CIU 3TH OLIMOKU Tpy0do
HE MCKaXKAal0T pEabHOCTh MOJIYYEHHOIO PE3YJIbTaTa.

OTaenbHbBIE TOTPEMIHOCTH B (POPMYIIMPOBKE BOIIPOCA UITU OTBETA.
HebOpexHoe BBINOJIHEHNE 3aMKUCel, YUEPTEKEN, CXeM, TPaUKOB.

. Opdorpaduueckue u MyHKTYallHOHHBIE OITUOKH.



