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IlosicHuTenbHAN 3anucka 7-9 Kaacc

[IporpamMma coOTBETCTBYET MOJIOKEHUSIM DeepanbHOro TOCy1apCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHusi, B TOM UHCIIe TPeOOBAHUSIM K PE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl, PyHAaMEHTAILHOMY Py COAEPKaHUS 0OIIEro
oOpazoBanus, [IpumepHoit mporpamme o Mmarematuke. [Iporpamma oTpaxaeT UACH U MOJOKECHHS
Konuenuuu n1yxoBHO-HPaBCTBEHHOT'O PAa3BUTHUS U BOCIIUTAHUS TUYHOCTH rpaskaanuna Poccuu,
[Iporpammebl popMHupOBaHHs YHUBEPCATbHBIX YUeOHBIX aercTBul (YY), COCTaBISIONINX OCHOBY IS
CaMOpa3BUTHUS U HEMPEPHIBHOTO 00Pa30BaHMsI, BEHIPAOOTKH KOMMYHUKATUBHBIX KAQUeCTB, [IEIOCTHOCTH
OOIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTHS yYaIIUXCA.
Jlannast paboyas mporpaMma yueOHOro Kypca 1o Gpu3uke s 7 Kjiacca COCTaBleHa B COOTBETCTBUU C
TpeboBanusiMu PDenepanibHOro0 rocyJapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAApTa OCHOBHOTO OOIIETro
oOpazoBanus, KoHuemnuell 1yXOBHO-HPABCTBEHHOTO PA3BUTHUS YYAIIUXCS, TPUMEPHOU MPOTPAMMBbI
o yueOHbM npenmeram. dusuka. 7-9 knaccel — M.: [Ipocemenue, 2013. — (CtangapTsl BTOPOTO
nokoaenus), OOII OO0 OV.
KomnuuectBo yacoB 68 4. B ron B 7,8,9 knaccax (2 yaca B HEJEIIO)

OcHOBHBIE 11e)TM U3y4eHUs PU3UKU B OCHOBHOM IITKOJIE:

e OBJIQJICHUWE METOAAMHU HAYyYHOTO MMO3HAHMS 3aKOHOB MPUPOJBI U (hOpMUPOBAHHE HA STOW OCHOBE
MIPEACTABICHHH 0 (QU3NYECKON KapTHHE MUPAa;

L OBJIAICHUC YMCHUAMH IIPOBOAUTH H3.6JIIO,Z[€HI/I}I, IUIaHUPOBATh U BBINOJHATE SKCIICPUMCHTEI,
oOpabaThiBaTh pe3yNbTaThl H3MEpPEHUM, BBIABUIATH THUIOTE3bl W CTPOUTH  MOJENH,
YCTaHAaBJIMBATH I'PaHUIIbI UX IPUMCHUMOCTH;

e TIpUMEHEHHE TOJYYCHHBIX 3HAHUN A7 OOBACHEHUS NPUPOJIHBIX SBIECHUH U TIPOIECCOB,
IIPUHIUIIOB JCHUCTBUSA TEXHUYECKUX YCTPOUCTB, PEIIECHU IPAKTUUECKUX 3a/1a4;

e (QopmupoBaHuE TMpPEACTAaBICHUI O TMO3HABAEMOCTH 3aKOHOB MPHUPOJbI, HEOOXOIUMOCTH
PAa3yMHOI'0 HCIIOJIb30BAHUA ,Z[OCTI/DKGHI/Iﬁ HAayKW IJId ;[aaneﬁmero Pa3BUTHA YCIOBCUCCKOI'O
oOuiecTna.

JlocTKkeHHE ITUX TIeJIe 00ECTICUMBAETCS PEIICHUEM CIICTYIOITUX 3a1a4:

* 3HAKOMCTBO YYaIllUXCSl ¢ METOJOM HAy4YHOTO MO3HAHUS M METOJAMH HCCIICOBaHHS OOBEKTOB U
SIBJICHUW MPUPOIBI;

* npuoOpETeHHE YJAIIUMUCS 3HAHUN 0 MEXaHUUYECKUX, TETUIOBBIX, YJIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBICHUAX, PU3NUECKUX BETUUMHAX, XaPAKTEPU3YIOIINX ITH SIBICHUS;

* (QopmMupoBaHHE y y4YalIUXCsl YMEHUN HAOMIOJATh MPUPOTHBIC SBICHUS M BBINOJHSITH OIBITHI,
nmabopaTopHbIe pabOThl M AKCIECPUMEHTAIBHBIC HMCCIICIOBAHUS C HCIIOJIB30BAHUEM H3MEPHUTEIBHBIX
puOOPOB, IMUPOKO MPUMEHSIEMBIX B MTPAKTUICCKON KU3HU;

. OBJIQJICHHE YYAIIUMUCS TaKHUMH OOIICHAYYHBIMH TIOHSATHUSAMH, KaK TPUPOJHOE SBJICHHE,
OMIUPHUUYECKH YCTAaHOBIEHHBIM (akT, mpobiema, TUIMOTe3a, TEOPETHUYECKHUU BBIBOJ, pPE3yJIbTAT
AKCTIICPUMEHTAIBHON TTPOBEPKH;

* [MOHUMaHHWE yYAIIUMHUCS OTIUYHUNA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(POpPMAIUH, IICHHOCTH
HAyKU JUTsl yJIOBJICTBOPEHHS OBITOBBIX, TPOU3BOACTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YEITOBEKA.

JIMYHOCTHbIE, METANIPEAMETHbIE U MMPeIMETHbIE Pe3YJbTaThl 0CBOEHUS YI€OHOI0

npeaMera «Pu3nkax»
JINYHOCTHBIMM pe3yabTaTaMM 00ydeHHs pu3nke B 7 —9bIM Ki1accax SBISIOTCS
1) BocnuTaHue POCCUICKOM IpaskJaHCKOM MIEHTUYHOCTH: MATPUOTU3MA, yBakeHUs K OTedecTBY,
MPOIUIOE U HACTOSIIIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu; oco3zHaHue CBOE 3STHUYECKOM
MIPUHAJJICKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYpPhl CBOETO HapOJa, CBOETO Kpasi, OCHOB
KYJIbTYPHOTO Hacyiequsi HapoaoB Poccun 1 yenoBedecTBa; yCBOCHHE T'YMaHUCTHUECKHX,
JEMOKPATUYECKUX U TPATUIIMOHHBIX [EHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHIICKOTO OOIIECTRA;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U JloJira nepen PoauHoit;
2) hopMUpOBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUECHHUIO U




MMO3HAHHIO, OCO3HAHHOMY BBIOOPY M IMMOCTPOCHHIO JAIbHEHIIICH WHIUBUIYATbHON TPACKTOPUHU
oOpa3zoBaHus Ha 6a3e OPUEHTUPOBKH B MUpe npodeccuii u mpodeccnoHaIbHBIX MTPEANOYTEHUH, ¢
Y4€TOM YCTOMUYUBBIX MTO3HABATEIbHBIX HHTEPECOB, a TAK)KE HAa OCHOBE (POPMUPOBAHUS
YBAXXHUTEIHLHOTO OTHOIICHUS K TPYAY, PA3BUTHSI ONBITA yYACTHUS B COIMATBHO 3HAYUMOM TPY/IE;

3) bopMupOBaHHE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COMATBLHOE, KYJIBTYPHOE, SI3bIKOBOE,
IyXOBHOE MHOT000pa3ue COBPEMEHHOT'O MUPa;

4) hopMupoBaHNE OCO3HAHHOTO, YBAKUTEIBHOTO U T0OPOKETATEILHOTO OTHOMICHUS K APYTOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, S3bIKY, BEpE, IPAKIAHCKOM MO3UIIMHU, K HICTOPUH,
KYJIbTYpE, PEIUTHH, TPAIUIIUSM, S3bIKaM, IICHHOCTSIM Hapo10B Poccuu 1 Hapo10B MUPA; TOTOBHOCTH
Y CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIIOJIBMU U JOCTUTAaTh B HEM B3aMONIOHUMAaHUS;

5) ocBOEHUE COIMATBHBIX HOPM, TTPABIII TTOBEACHUS, POJICH U ()OPM COIMATBLHOM KU3HU B TPYIIAX U
CO0011IeCTBaX, BKJIIOYAsi B3POCIIbIE U COLIMATIbHBIE COOOIIECTBA; yUacTUE B IIKOJILHOM
CaMOYMpPaBIICHUH M OOIIECTBEHHOM KU3HU B TIPE/Ieax BO3PACTHBIX KOMIIETCHIIHH ¢ y4EeTOM
PErHOHANBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX M 9KOHOMHUYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPATLHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUN MOPATbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (hOpMUPOBaHNE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O IMOBEACHMUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHBIM TTOCTYIIKaM;

7) hbopMupoBaHre KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOUIEHUH U COTPYJHUYECTBE CO
CBEPCTHUKAMH, JIETHMH CTapIIEro U MIIAJIIIETO BO3PaCcTa, B3POCIBIMU B IpoIlecce 00pa3oBaTEIbHOM,
0OIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUJIOB JAEATEIbHOCTH;
8) popMupoBaHUEe IIEHHOCTH 3JOPOBOTO U OE30MaCHOTO 00pa3a KU3HU; YCBOCHUE TTPABHII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€3011aCHOTO MOBEACHUSI B UpE3BbIUAHHBIX CUTYAIUsX,
YTPOKAIOMIUX KU3HU U 37I0POBBIO JIFOICH, TIPABUII TIOBEICHUS HA TPAHCTIOPTE U HA I0POTax;

9) hbopmupoBaHIe OCHOB SKOJIOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHHUS, Pa3BUTHE OMBITA YKOJIOTUYECKH OPUECHTHUPOBAHHOM PEIIEKCHBHO-
OLICHOYHOM M MPAKTUYECKOU NEATEIHHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAYCHUS CEMBH B )KM3HU Y€JIOBEKa U OOIIECTBA, IPUHATHE LIECHHOCTH CEMEHHOM
KHU3HU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHUECKOTO CO3HAHMSI Ye€Pe3 OCBOCHHE XyI0’KECTBEHHOTO HAacIeaust Hapo 0B Poccun
Y MUPA, TBOPUYECKON NEATEIBHOCTH 3CTETHUECKOI0 XapaKkTepa.

MeTtanpeaAMeTHBIMH pe3yJIbTATAMM 00ydeHUs! PU3NKe

1) ymMeHHe caMOCTOSITENIbHO ONpPEAEIATh LEIH CBOEro 00y4YeHHsI, CTaBUTh U (OPMYIUPOBATH IS
ceOst HOBBIE 33J1a4M B yueOe U MM03HABATEIbHON JIESITEIIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOEH
MO3HABATEIbHOMN JESITETbHOCTH;

2) yMEHHE CaMOCTOSTENBHO TIAHUPOBATH ITYTH JTOCTHXKCHHUS 1IEJIeH, B TOM YHCIIEe allbTEPHATUBHEIE,
OCO3HaHHO BBIOMpaTh Hambojee 3(P(GEeKTUBHBIE CIOCOOBI PEIICHHS YYEOHBIX M TMO3HABaTEIbHBIX
3azad;

3) yMeHue COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIATh KOHTPOJIb
CBOCH JESITETLHOCTH B MPOIIECCe NOCTHKEHUS pe3yIbTara, ONpelesaTh CIIOCOOBI ICUCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBAaTh CBOM JACHCTBHSI B COOTBETCTBUHU C
M3MEHSIOLIENCS CUTYaluEeH;

4) yMeHue OIeHMBAaTh NMPAaBUIBLHOCTH BBINOJIHEHUS Y4eOHOM 3a7aun, COOCTBEHHbBIE BO3MOXKHOCTH
€e pelICHHUS;

5) BiazeHWe OCHOBaMHU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSATUS DPEIIEHUH MW OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOH U MO3HABATEIHLHOU NEATEIILHOCTH;

6) yMEHHE OMIpeneNnsITh TIOHATHUS, CO3JaBaTh OO0OOIIEHWs, YCTAaHABIWBATh aAHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHS M KPUTEPUU A KIacCH(UKALINH,
YCTaHABIIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHUYECKOE PacCyKJI€HHE, YMO3AKIIIOUeHHE
(MHIYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTHUH) U JIENIaTh BHIBOIBI;

7) yMeHue co3aBaTh, IPUMEHATHh U MPEe0Opa30OBbIBaTh 3HAKH U CHMBOJIBI, MOJIEH U CXEMbI IS
pelieHrs yueOHBIX U MMO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTCHIUE;



9) ymMmeHue opraHu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEIEM U
CBEPCTHHUKAMH;, paboTaTh WHAMBHAYAJILHO M B TPYIIE: HAaXOAUTh OOIIEe pElIeHHWE U pa3periath
KOH(MJIMKTHI HAa OCHOBE COIJIACOBaHMWS TMO3MLMH M y4deTa HUHTEepecoB; (OpMyIHpoOBaTh,
apryMeHTUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

10) yMeHME OCO3HAHHO HCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3aJaudei
KOMMYHHKAIIUU JUISS BBIPQKCHUS CBOUX YYBCTB, MBICICH M TOTPEOHOCTEH; TUIAHUPOBAHHS U
pPEryJISIIuA  CBOEU JEATENIbHOCTH; BIAJE€HUE YCTHOM M NHUCBMEHHON pEYbl), MOHOJOTHYECKOMN
KOHTEKCTHOM PEYbIO;

11) dbopmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH HCIMOIb30BaHUS MH(GOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosoruil (manee MKT- koMrereHnn); pa3sBUTHE MOTUBALIMM K OBJIAJICHUIO
KYJIbTYpOH aKTUBHOT'O MOJIb30BaHUs CIOBAPSAMU U IPYTUMU ITOMCKOBBIMU CHCTEMAaMHU;

12) ¢dopMupoBaHre W pa3BUTHE 3KOJOTMYECKOTO MBIIUICHHUS, YMEHHUE TPUMEHATH €ro B
MMO3HABATEIHbHOM, KOMMYHUKATUBHOM, COIIMAJIBHON TTPAKTHUKE B MPOGeCCHOHATBHON OpUEHTAITUN

IIpenmeTHbIMHU pe3yJbTaTaMHu U3ydeHUs Kypca «Pusnka» B 7-9 M

1) dbopmupoBaHue npencTaBiIeHUl O 3aKOHOMEPHON CBSI3M M IO3HABAEMOCTH SIBICHUI TPUPOIBI,
00 0OBEKTUBHOCTH HAYYHOTO 3HAHHUS; O CHCTEMOOOpa3yromieil ponu (PU3UKH 171 pa3BUTHS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH M TEXHOJOTHI; HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa U3yUCHHS
OCHOB CTPOCHHS MaTepuu U PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKH;

2) dopMupoBaHUE TIEPBOHAYATBHBIX MPEICTABICHUN O (PU3MUECKON CYIIHOCTH SIBICHUN TPUPOIBI
(MEeXaHMYECKHUX, TEIUIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MaTepuu (BEIIECTBO U MOJIE),
JIBUKCHUH KaK CIIOCOOE CYIIECTBOBAHMSI MATEPUU; YCBOGHHWE OCHOBHBIX HJIEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO YYE€HHsI O CTPOECHUU BEILECTBA, 3JIEMEHTOB AJIEKTPOJAUHAMUKHI U KBAHTOBOW (DM3HKHU;
OBIIAJICHHE MOHSATUITHBIM alapaToOM U CUMBOJIMYECKUM SI3BIKOM (PU3UKH;

3) npuoOpeTeHue OIbITa MPUMEHEHUS HAy4YHBIX METOJIOB IO3HaHUS, HAONIOEHUs (U3NYECKUX
SIBIIGHUH, TMPOBEJICHUS OIMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX UCCICTOBAHUMA, MPSIMBIX M KOCBEHHBIX
M3MEpPEHUIl C HCIOJIb30BAaHUEM aHAJOrOBBIX M HU(POBBIX M3MEPHUTEIBHBIX MPHUOOPOB; MOHUMaHUE
HEN30EKHOCTH MOTPELTHOCTEH JTI0OBIX N3MEPEHHIA;

4) nmonnmaHue (PU3NYECKUX OCHOB W TPHUHIUIIOB NEUCTBHS (paOOThI) MAIIMH M MEXaHU3MOB,
CPEICTB TEPEABIKCHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBINUICHHBIX TEXHOJIOTHUECKUX
MIPOLIECCOB, BIMSHUS UX Ha OKPY)KAIOIIYIO Cpely; OCO3HAHHWE BO3MOKHBIX MPUYMH TEXHOT€HHBIX U
IKOJIOTHYECKUX KaTacTpod;

5) oco3HaHWEe HEOOXONMMOCTH TMPUMEHEHHUS JOCTIKCHHH (U3UKA ¢ TEXHOJOTHUH IS
paIMOHATIBFHOTO MIPUPOIOTIONB30BAHUS;

6) oBiameHHWE OCHOBaMU O€30MacCHOTO WCIONh30BAaHUS E€CTECTBEHHBIX H HCKYCCTBEHHBIX
ANEKTPUYECKUX KM MATrHUTHBIX IMOJIEH, AJIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX M
MCKYCCTBEHHBIX HOHU3HUPYIOIIUX W3IYYCHH BO U30€KaHHE WX BPEJHOTO BO3JCHCTBUS Ha
OKPY>KAIOIIYIO CPEly U OpTaHU3M YeJIOBEKa;

7) pa3BUTHE YMEHHs IUJIAHHUPOBATh B TOBCEIHEBHOW JXWU3HM CBOHM JEHCTBHUS C TPUMEHEHUEM
MOJIYYEHHBIX 3HAHUN 3aKOHOB MEXAaHUKH, HIEKTPOJAUHAMUKH, TEPMOAMHAMHUKY U TETIJIOBBIX SIBJICHUHN C
LEJIBI0 COEPEIKEHUS 3710POBbS;

8) dbopmupoBaHMEe TPENCTAaBICHUNA O HEPAITMOHAIBHOM HCIIOIB30BAaHUH MPUPOIHBIX PECYPCOB H
SHEPTHUH, 3arPS3HEHUU OKPYKAOIIEH CpeIbl KaK CIICJCTBIE HECOBEPIICHCTBA MAIIIMH U MEXaHU3MOB;

9) mns oOyyarommxcs ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbS: BJIaJICHUE OCHOBHBIMU
JOCTYITHBIMU METOJaMH HAay49HOTO TO3HAHWs, UCIOJIB3YEeMbIMU B (DU3MKe: HAOIIOJEHHUE, OMHCAHUE,
W3MEPEHHE, OKCIEPUMEHT; YMEHHE 00paldaTbiBaTh peE3yNbTaThl HW3MEPECHHH, OOHAPYXUBATh
3aBHUCHMOCTh MEXAY (DU3MYECKHUMH BEIMYUHAMH, OOBSICHATH MOJMyYEHHBIC PE3YNbTaThl U JACNaTh
BBIBO/IbI;



HHaHI/Il’)VCMBIC OpCAMCTHBIC PE3YIbTAThI OCBOCHUA V‘-I€6H01"0 opeamMeTa

BbinyckHUK HAY4YHTCS:

coOMoIaTh TpaBWiia OE30MMACHOCTH W OXpaHBl Tpyda INpH padoTre ¢ y4eOHBIM H J1abOpaTOpPHBIM
000opyIOBaHUEM;

MOHUMATh CMBIC OCHOBHBIX (PU3MYCCKUX TEPMHUHOB: (H3MUecKoe Teno, (HU3HUYECKOE SIBIICHUE,
(uznveckas BeTUYUHA, CIIUHHIIBI U3MEPEHIS,

pacro3HaBath MPoOJIEMbl, KOTOPBIE MOXHO PENIUTh MPH MOMOINU (HU3NIECKUX METOJIOB; aHAITH3HPOBAThH
OT/ICJIBHEIC 3TAlbl IPOBEACHUS UCCIICAOBAHUIN U HHTEPIPETUPOBAThH PE3YJILTATHI HAOMIOACHHUN U OIBITOB;
CTaBUTh OIBITHI TI0 UCCIEAOBAaHUIO (U3MUYSCKUX SBICHUM WM (U3NYSCKUX CBOMCTB Ten 0e3
WCIIOJIP30BAHUS TPSIMBIX HM3MEPEHHH; Tpu d>ToM (QopMymupoBaTh mpobiieMy/3amady ydeOHOTO
JKCIICPUMEHTa; COOUPATh YCTAaHOBKY W3 NPEUIOKECHHOTO OOOPYJIOBAaHHS, TMPOBOAUTH OMBIT U
(hopMyIMpPOBAaThH BHIBOBI.

[pumedanwe. Ilpu mnpoBejeHWH UCCleNOBaHUS (DU3NYECKUX SBICHUN HW3MEPHUTEIbHBIC TPUOOPHI

WCTIONB3YIOTCS JIWIh KaK TATYUKU H3MEPECHUST PU3MUECKUX BEMYMH. 3aIUCH MTOKa3aHUH MPSMBIX U3MEPEHHUN B
ATOM CJIydae He TpeOyeTcs..

MMOHUMATh POJIb SKCIIEPUMEHTA B MOTyYESHUH HAyYHOU WH(POPMAIUH;

MPOBOJIUTE TIPSIMbIE M3MepeHMs (QU3NUECKUX BEIIMYMH: BpeMs, pacCTOSIHME, Macca Tena, o0bheM, CHla,
TEeMIIepaTypa, aTMOC(EpHOE JaBJICHUE, BIIAXXHOCTh BO3JyXa, HANPSHKCHUE, CHJIA TOKA, PaTUallMOHHBIN
¢oH (C HMCHONB30BaHWEM JO3UMETpA); MPU STOM BBHIOMpATh ONTUMAJBHBIH CIOCOO W3MEPEHUS H
KCIIOJIb30BaTh MPOCTEHIIINE METOIbI OLICHKHU MOTPEIIHOCTEN N3MEpPEHHUI.

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NIECKIX BEJIMUNH C UCIOIB30BAHUEM MPSMBIX U3MEPEHHI:
IpH  3TOM KOHCTPYHPOBAaTh yCTAHOBKY, (DUKCHPOBATh pPE3yJabTaThl IOJYYCHHOW 3aBUCHMOCTH
(bU3NYeCKUX BEIWYHH B BHJIE TAOIHII ¥ TPadUKOB, JIeJIaTh BHIBOJIBI IO PE3YIIbTaTaM HCCIICIOBAHHS;
MPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NUECKUX BEIWYNH: NPH BBHITOJHEHUH H3MEpPEHH coOWpaTth
SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEeANOKEHHON MHCTPYKIMH, BHIYUCISTH 3HAUCHUE BEIIMYUHBI
Y aHAIM3UPOBAThH MOIYUYCHHBIC PE3YNIBTATHI C YUIETOM 33aJIaHHON TOYHOCTH U3MEPEHUN;

aHAIM3UPOBATh CUTYyallMd NPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX IPOSBICHHUE
W3YYCHHBIX (PU3UYECKUX SIBICHWA WJIM 3aKOHOMEPHOCTEH W TNPUMEHSATh MMEIOIIUECS 3HAHUS IUIS WX
00BACHEHHNS;

MMOHUMATh MPUHLUITEI IEHCTBHUS MAIllWH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB, YCIOBHS MX O€301IacHOTO
WCTIOJIb30BaHMSI B TIOBCETHEBHOW KU3HHU;

UCTIOJb30BaTh TMPHU BBIMOJHEHUM YYE€OHBIX 337ad HAYYHO-TIOMYJSPHYIO JHTEpPaTypy O (QHU3MUECKUX
SABIIEHUSIX, CIIPABOYHBIE MaTepHalbl, pecypchl MIHTepHeT.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

0CO3HABAMb YEHHOCMb HAYUHBIX UCCLe008aHULl, POAb (UIUKU 6 PACUUpeHuu npeocmasieHui oo
OKpyolcarowem mMupe u ee 8K1a0 8 YIyyueHue Kaiecmed HCusHu;

UCNOAL306AMb NPUEeMbl NOCMPOEHUsT Pusuieckux Mooenell, NOUCKa U GOPMYIUPOSKU O00KA3AMETbCME
BLIOGUHYMBIX SUNOME3 U MEeOPEMUYECKUX 8b160008 HA OCHOBE IMNUPULECKU YCHAHOBIEHHbIX (aKmOos;
CPABHUBAMb MOYHOCHb USMEPEHUS PUULECKUX BEIUYUH NO GETUUUHE UX OTHHOCUMENbHOU NOSPEUWHOCU
npU RPOGEOCHUU NPIMBIX USMEPEHUIL,

CAMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCIe008aHUSl  (PUIUYECKUX GelUUUH C
UCTIONB30BANHUEM PAZTIUYHBIX CNOCOD08 UBMEPEHUS (DUBUYECKUX GENUYUH, 8bIOUPAMb CPEOCMEA U3MEPEHUs]
C yuemom HeoOXOOUMOU MOYHOCU UBMepeHUll, 000CHOBbIGAMb GblOOp CnoCcoba U3MepeHus,
a0eKsammo20 NOCMABIEHHOU 3a0aye, NPOBOOUMb OUEHKY O0CMOBEPHOCU NOTYHYEHHBIX PE3YIbIMAMNO8;
BOCHPUHUMAMb  UHDOPMAYUI0  PUIUYECKO20 COOEPICAHUS 6 HAYYHO-NONYIAPHOU Jumepamype u
Cpeocmeax mMaccogou UHopmayuu, KPUMuUYecKy OyeHu8ams NOJIYYEeHHYI0 UHDOPpMAYUIo, aHATUSUPYS ee
cooepoicanie u Oanuvle 00 UCMOYHUKe UHpOpMayuu;

co30a6amv cobCmeenHble NUCLMEHHbIe U YCMHble COO0OWEeHUss O (QUUYECKUX SGIEHUSX HA OCHO8e
HEeCKONIbKUX UCMOYHUKO8 UHGOPMAyUul, CONPoBoNcOams GbICIYNIeHUe npe3eHmayuell, yuumuledas
0COOEHHOCMU AYOUMOPUU C8EPCIHUKOS.

MexaHu4yeckue siBJCHHSA
BbinyckHUK HAYYUTCS:

pacno3HaBaTh MEXaHUUYECKUE SBICHUS U OOBSICHITH HAa OCHOBE MMCIOIUXCS 3HAHUN OCHOBHBIC CBOWCTBA
WIH YCJIOBHS MPOTEKAHWUA DTUX SBJICHHUN: paBHOMEpPHOE M HEPAaBHOMEPHOE NBIKEHHE, paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHUE, OTHOCUTEIILHOCTh MEXaHUUECKOTO JIBIDKEHUS, CBOOOTHOE
MajcHUE TEJl, PABHOMEPHOE IBUKCHUE IO OKPY>KHOCTH, MHEPILMs, B3aUMOJCUCTBUE TEJ, PEAKTUBHOE
IBIKEHHE, Tepe/laya JaBleHHs] TBEPABIMHA TEJaMH, JKUAKOCTSAMH M Ta3aMu, aTMoc(hepHoe TaBJIeHHE,
TUTABaHWE Tell, PaBHOBECHE TBEPIbIX Tell, NMEIOIINX 3aKPEIUICHHYI0 OCh BpalleHHs, KojeOaTelbHOe
JIBUKEHUE, PE30HAHC, BOJTHOBOE ABMKCHUE (3BYK);



OIHCHIBaTh W3YyYCHHBIC CBOWCTBA TEJ M MEXaHWYECKHE SBJICHUS, WUCIONB3YS (DU3MUYECKUE BEITUYUHBIL:
MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, IEPHOJ 00paIleHns, Macca Tejla, INIOTHOCTh BEIECTBa, CHla
(cwita TsDKeCTH, CWila YIPYTrOCTH, CHJIa TPEHUS), JAaBIICHHWE, WMITYJIbC Tella, KHHETHYeCKas DHEpTrus,
MOTCHITMAIbHASI DHEPIrUs, MeXaHmdeckas paborta, mMexaHmdeckass momHocTh, KIIJ| mpu cosepmieHnn
paboThl C HWCHOJIB30BAaHHEM IIPOCTOTO MEXaHHM3Ma, CHJIa TPECHUS, AMIUIUTY/AA, MEPUOJ] M YacToTa
KOJIcOaHM, JUIMHA BOJHBI U CKOPOCTH €€ paclpoCTpaHEHHS; IPH ONMHCAHWUHW TMPAaBHILHO TPAKTOBAThH
(DU3MYECKUH CMBICIT HCIONB3YEMbIX BEIMYMH, WX O0O03HAYCHHS U CIUHHUIBI M3MEPEHHUS, HAXOIUTh
(hopMyIibI, CBS3BIBAIOINME JaHHYI (U3MUYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMU, BBIYUCISTH
3HaueHUE (PU3NUECKOI BEITUYNHBI,

aHAJIM3MPOBATh CBOMCTBA TEJ, MEXaHMUYCCKUE SBJCHUS M IPOLECCHI, UCIONB3Ys (PU3NUCCKHE 3aKOHBI:
3aKOH COXPaHEHUS YHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHUS, IPUHILIUI CYNEPIO3UIINK CUI (HAXOXKIACHHUE
paBHogeicTBytomieit cunbl), I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHUS HUMITyJbca, 3akoH ['yka,
3akoH [lackams, 3akoH ApXwMema; IPH 3TOM pas3IudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U €Tro
MaTeMaTHIECKOE BRIPAKCHHE;

pasnuyYaTh OCHOBHBIC MPU3HAKY M3YYCHHBIX (DH3UUECKUX MOJIENEH: MaTepraabHas TOYKa, HHEPIHATbLHAS
cHCTEMa OTCYETa;

pemarh 3adadd, UCIONB3ysS (DU3MYECKHUE 3aKOHBI (3aKOH COXpaHCHHS JHEPIHH, 3aKOH BCEMHUPHOTO
tarotenus, npuHuun cynepnosuuuu cui, I, II u Il 3akonsr HeroToHA, 3aK0H COXpaHEHUS HMITYJNbCA,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) u (OpPMYJbI, CBSA3BIBAIOIINE (PU3UYCSCKHE BEIIUMYHHBI
(IyTh, CKOpPOCTH, YCKOpPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBA, CHIA, NaBJIEHWE, WUMITYJIbC Tela,
KHHETHYECKas. DHEPTHs, MOTCHITMAIbHAS DHEPrus, MEXaHWYecKas pabora, MeXaHWYecKas MOIIHOCTb,
KIIJ] mpocToro mMexaHu3ma, Cujia TPEHUS CKOJBKCHUS, KO3IPPUIMEHT TpeHUs, aMIUIUTY1a, TIepUOIl U
gacToTa KoJicOaHWH, IMHA BOJHBI U CKOPOCTH €€ PAaCIpPOCTPAHCHHS). HA OCHOBE aHaIW3a yCIIOBUS
3a/1a4M  3alUCHIBAaTh KPAaTKOE YCIOBHE, BBIACIATH (HU3WUECKHE BEITWYMHBI, 3aKOHBI W (POPMYIIBI,
HEOOXOMMEIE JIJISl €€ PEIICHUs, TIPOBOIUTH PACUYEThl U OIICHUBATH PEATLHOCTH MOJYYCHHOTO 3HAYCHHUS
(hU3HUECKOM BETUYHHBIL.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

UCNIONB306AMb  3HAHUSL O  MEXAHUYECKUX SGICHUAX 6 MNOBCCOHEeSHOU Jicu3Hu Ond  obecneueHus
bezonacnocmu npu odpawjeHuu ¢ npubopamMu U MEeXHUYeCKUMU YCmpoucmeamu, Oas COXPAHEHUs.
300p06bsL U COOMOOEHUSL HOPM DKOI02UUECK020 NOBEOeHUs. 8 OKpYdcarouell cpede; npusooums npumepbl
NPAKMUYECKO20 UCTIONb306ANUS (DUUYECKUX ZHAHUL O MEeXAHUYEeCKUX AGNIeHUSX U (PU3UYeCKUX 3aKOHAX;
npuMepsl  UCNONL306AHUS  B0300HOBIACMbIX UCIMOYHUKOS DHEPeUU; IKOJIOSUYECKUX HOCTe0CmEUt
UCCAEO08ANUSL KOCMUYECKO20 NPOCMPAHCIE,

pazuyames  2paHuybl  NPUMEHUMOCIU  (QUIUYECKUX 3AKOHO08, NOHUMAamb Gceobwuil  xapakmep
PyHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUsSL MEXAHUYECKOU dHepeUuU, 3aKOH COXPAHEHUs UMNYIbCA,
3aKOH GCEMUPHO20 MACOMEHUs) U OSPAHUYEHHOCb UCHONb30BAHUS YACMHBIX 3AKOHO8 (3axoH [yka,
Apxumeoda u op.);

HAX00UMb A0eKBAMHYIO NPEOSIONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeulams npobdiemy Kak Ha
OCHOBE UMEIOWUXCS SHAHULL N0 MEXAHUKe ¢ UCNONb308AHUEM MAMEMAMUIecKo20 annapama, max u npu
ROMOWU MEMOO08 OYEHKU.

TenJioBble siBJICHUSA
BbinyckHUK HAY4YHTCS:

pacno3HaBaTh TEIIOBHIC SBICHHUS M OOBACHATH Ha 0a3e MMEIONIMXCS 3HAHWN OCHOBHEIC CBOWMCTBA WIIH
YCIIOBHS MPOTEKAHUS ITHX ABICHUN: TU(y3Hsl, N3MEHEHHE 00beMa Tell TPHU HarpeBaHUH (OXITaKICHHUN),
OombIas CXKMMaeMOCTh Ta30B, MaJlas COKUMAaeMOCTh JKHIKOCTCH U TBEPABIX TEIN; TEIIOBOEC PAaBHOBECHE,
UCTIapeHUe, KOHJEHCAIUs, IMJIABJICHUE, KPUCTAJUIM3allus, KUIICHUE, BIAXKHOCTh BO3AYyXa, Pa3IUYHbIC
CIocoObI  TerIonepenayn  (TETUIONPOBOJHOCTh, KOHBEKIIHS, W3Ty4YeHHE), arperatHble COCTOSHUS
BEIIIeCTBA,MTOTJIONICEHNE DHEPTUN TPU HCIIAPEHHUH KUIKOCTH W BBIJEICHUE €€ NP KOHACHCAIlMU Tapa,
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT IaBJICHUS;

ONHCHIBAaTh M3YYCHHBIE CBOICTBA TEN W TEIUIOBBIC SBJICHHUS, HCIONB3YSA (U3NYECKUE BEITUYHHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPTHs, TEMIIEpaTypa, YAelbHas TETNIOEMKOCTh BEIIECTBA, y/IeIbHAS
TEIUIOTa TUIABJICHMS, YAETbHas TeIuloTa MapooOpa3oBaHuWs, yJENbHAs TEIJIOTAa CrOpPaHUs TOILIUBA,
KOA(P(GUITUCHT TMOJIE3HOTO JICHUCTBUS TEILIOBOTO JBUTATENS, MPU OINWCAHUM TPABWIBHO TPAaKTOBAThH
(U3NYeCKUi CMBICT HCIIONB3yeMbIX BEIHYWH, WX OO0O3HAUCHWS W CJMHUIBI H3MEPCHHUS, HAXOIUTh
(hopMyITbI, CBS3BIBAIOINME JaHHYI (DU3WUYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMU, BBIYUCISTH
3HauYeHUE (PU3NUECKOI BEITUYMHEI,

aHAJIM3UPOBATh CBOMCTBA Tell, TEIJIOBBIE SIBICHUS WM MPOIECCH, HCIONb3YS OCHOBHBIE MOJOXKECHHS
ATOMHO-MOJIEKYJISIPHOTO YUEHUS O CTPOSHHUH BEIIECTBA M 3aKOH COXPAHEHHUS YHEPTHH;



pasnuyaTth OCHOBHBIC TMPH3HAKH H3YYCHHBIX (DU3MUYCCKHX MOJENCH CTPOCHUS Ta3oB, JKHIAKOCTEH U
TBEP/BIX TEIT;

HPUBOIUTH IPUMEPBI PAKTHIECKOTO MCIOIB30BaHMUs (HHU3MIECKUX 3HAHUH O TETUTOBBIX SIBJICHUSIX;
pelrath 3aJadd, HCIOJb3ys 3aKOH COXPAaHEHWs OSHEPTHH B TEIUIOBBIX Mpoleccax u  (HOpMyJIbl,
CBA3BIBAIONIHE (PU3MUYCCKHE BENUYMHBI (KOJMYECTBO TEMJIOTHI, TEMIIEPATypa, yAelbHAs TEIIOEMKOCTh
BCIIIECTBA, Y/ACNbHAsS TEIUIOTa IUIABJICHHS, yJCTdbHAs TEIUIoTa MapooOpa3oBaHMs, YAENbHAs TEILIOTa
CTOpaHusl TOIUIMBA, KOA(P(UIIMEHT MOJIE3HOrO MCHCTBUS TEIUIOBOIO JBUTaTeNs): HA OCHOBE aHAIN3a
YCIIOBHUS 3a/1a4M 3alHChIBATH KPATKOE YCIOBHUE, BBIACIATH (U3UUCCKUE BEITMUYHMHBI, 3aKOHBI U (GOPMYJIHI,
HEOOXOMUMBIC IS €€ PelleHHs, POBOAUTL PACUCTH M OIICHUBATh PCAIbHOCTD MOIYUYCHHOTO 3HAUCHHUS
(hU3MYECKOM BETUUNHBI.

BI)IIIyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYYUTHCSH

UCTIONB306AMYb 3HAHUS O MENI08bIX AGIEHUAX 6 NOBCEOHEGHOU JCU3HU Olisl obecneyenus 6e30nacHocmu
npu obpawjeHuu ¢ npubopamu U MEXHUYeCKUMU YCMpoucmeamu, Ol COXPAHEHUs 300p06bsi U
COONIO0EHUsL HOPM  DKOJIO2UHECKO20 NOBEOeHUsl 6 OKpydcaroulell cpede;, NPUgooums npumepol
9KONI02UHECKUX — NOCAeOCmeull  pabomvl  Osueamenell  GHYMPEHHe20  C2OpAaHus,  MEniosvlx U
2UOPOINEKMPOCMAHYULL

paziuyames  2paHuybl  NPUMEHUMOCIU  (QUIUYECKUX 30AKOHO08, NOHUMAmb GceoOwuil  xapakmep
pyHOamenmanvblX UI3UYECKUX 3AKOHO8 (3AKOH COXpAaHeHus SHepeul 6 Meni08blX npoyeccax) u
02PAHUYEHHOCMb UCHOTIb308AHUS HACHHBIX 3AKOHO8,

HAX00UMb A0eKBAMHYIO NPEOSIONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeulams npobdiemy Kak Ha
OCHOBE UMEIOWUXCSL 3HAHULL O MENI0BbIX SIGNEHUSX C UCHONb30BAHUEM MAMEMAMUYecKo20 annapama,
Max u npu NOMowU Memooo8 OYeHKU.

DJIeKTpHUYeCKUe 1 MAaTHUTHBIE SIBJICHUS
BbinyckHUK HAY4YHTCS:

pacmo3HaBaTh JJICKTPOMATHHUTHBIC SBJICHHUS W OOBSICHATH HAa OCHOBE UMECIOIIMXCS 3HAHHWHA OCHOBHBIC
CBOMCTBAa WJIM YCIOBHUS MPOTEKAHMS JTHUX SIBICHUN: AJIEKTpHU3AIUs TEJ, B3aUMOJCUCTBHUE 3apsioB,
3JIEKTPUUECKUNA TOK U €ro JEHUCTBUS (TEIUIOBOE, XUMHUUYECKOE, MarHUTHOE), B3aUMO/ICHCTBUE MArHUTOB,
9JEKTPOMArHUTHAS MHIAYKIUS, ACHCTBUE MAarHUTHOIO IMOJS HA MPOBOAHUK C TOKOM M Ha JBUXKYIIYIOCS
3apsDKEHHYIO YacTHILY, NEUCTBHE SIEKTPUUECKOTO TOJSI Ha 3apsSHKEHHYIO YacTHUILy, SJIEKTPOMAarHUTHBIC
BOJTHBI, IPSIMOJTHHEHHOE pacIIpOCTpaHECHHE CBETA, OTpaKEHNE U TIPETIOMIICHHE CBETA, IUCIICPCHS CBETA.
COCTABJIAITh CXEMBI JJIEKTPHUECKHX IICTIeH ¢ TIOCIEeNOBAaTEIbHBIM M TapauIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3ndasl YCIOBHbIC 0003HAYCHHUS SIIEMEHTOB 3JIEKTPUUSCKUX IIeTel (MCTOYHHK TOKa, KITI0Y,
PE3UCTOP, PEOCTAT, JIAMITOYKA, aMIIEPMETP, BOJIETMET)).

HCITOJIB30BaTh ONTHYCCKUE CXEMBI IS ITOCTPOSHHUS M300paKEHUH B INIOCKOM 3€pKalie M COOMparomei
JIMH3E.

OIIHMCHIBATh M3YYCHHBIC CBOWCTBA TEJ U 3JICKTPOMArHUTHBIC SBJICHHS, UCTIONb3Ys (PU3NICCKHIE BETUUINHBL:
JJIEKTPUIECCKUN 3apsii, CHJIa TOKa, OJJIEKTPHUECKOE HANpPsKEHNE, DSJIEKTPUICCKOES COMPOTHUBIICHHE,
yAEIbHOE CONPOTHUBICHHE BEIECTBA, padOTa DIEKTPUYECKOrO IIOJIs, MOIIHOCTh TOKa, (DOKYCHOE
paccTosiHUE M ONTHYECKas CHJIA JUH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa
CBETa; MIPH OMUCAHUN BEPHO TPAKTOBATHh (DM3UIECKUN CMBICI MCIIOIB3YEMBIX BEIMYNH, MX 0003HAUYCHUS
U eIMHUIIBI U3MEPEHUST; HAXOAUTh (POPMYITBI, CBSI3BIBAIONTNE JAaHHYIO (PM3MYCCKYIO BETUIHHY C IPYTUMHU
BEJIWYHHAMH.

aHAJIM3UPOBATh CBOWCTBA TEJ, JJICKTPOMATHUTHBIC SIBICHUS W TIPOIECCHI, HCIONB3Yys (U3NICCKHUEC
3aKOHBI: 3aKOH COXPAaHCHHUS JJIECKTPUICCKOTO 3apssa, 3akoH Oma g ydJacTka IenH, 3aKoH JIKoyis-
Jlenna, 3aKOH MPSIMOIUHEHHOTO PACIPOCTPAHCHUSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; TIPU 3TOM pa3InyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA M €70 MATEMAaTHYECKOE BEIPAKCHHUE.
MPUBOJNUTD TIPUMEPHI TPAKTUICCKOTO WCITONB30BaHUS (HU3UYECKUX 3HAHUA O DJICKTPOMATHUTHBIX
SIBJICHUSIX

pemarth 3a7a4du, UCIoib3ys pu3nueckue 3akoHbI (3akoH OMa i yyacTka 1nemnu, 3akoH Jxoyns-JleHna,
3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHECHHSI CBETA, 3aKOH OTPAKCHHSI CBETA, 3aKOH MPEJIOMIICHHUS CBETA)
dhopMyIibl, CBsA3bIBaIOMEe (U3MYSCKHE BEIMYMHBI (CHIa TOKa, OJJIGKTPHUUECKOE HaIpPsUKEHHE,
ANEKTPUYECKOS COIMPOTHBIICHUE, YACTHHOE COMPOTHBIICHUE BEIIECTBA, PabOTa 3JIEKTPHUYSCKOTO OIS,
MOIITHOCTh TOKa, (POKYCHOE PACCTOSHUE W ONTHYECKask CHJIa JUH3BI, CKOPOCTh AIEKTPOMATrHUTHBIX BOJIH,
JUTMHA  BOJHBI W  9YacToTa CBeTa, (OPMYJBI  pacdueTa  DJICKTPHUYECKOTO  COMPOTHBIICHHS
MPUIOCIEI0BATEILHOMUIAPAIIICIIBHOM COSAMHEHUH TIPOBOHUKOB): HA OCHOBE aHallh3a yCIOBUS 3a1auu
3aMKCHIBaTh KPATKOE YCIOBHE, BBIICIITH (DM3MYSCKUEC BEITUYMHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOIMMBIC
JUIsL €€ PEeLICHMs], TPOBOAUTh PACUYEThl U OLICHUBATh PEAJIbHOCTh MOJYYCHHOTO 3HAYCHHS (PU3NUECKOMH
BEJIMYMHBI.

BI)IIIyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYYUTHCSH



UCTIONB306AMb 3HAHUS 00 INEKMPOMASHUTNHLIX SGNEHUSX 8 NOBCEOHEeBHOU JICU3HU 015 0becneyenus
bezonacnocmu npu odpawjeHuu ¢ npubopamMu U MEeXHUYeCKUMU YCmpoucmeamu, Oas COXPAHEHUs.
300p06bsL U COOMOOEHUSL HOPM DKONI02UUECKO20 NOBEOeHUs 8 OKpYdcarouell cpede; npusooums npumepbl
BUSAHUSL INEKMPOMASHUMHBIX UTYYEHUL HA JCUBbLE OPAHUIMBL,

pasiuyames  2paHuybl NPUMEHUMOCMU  UIUYECKUX 3AKOH08, NOHUMAams ceobwull  xapakmep
PYHOAMEHMATbHBIX  3AKOHO8 (3AKOH COXPAHEHUsI JNEeKMPUYEecKo20 3apsoa) U O0SPaAHUYeHHOCMb
UCNOAL306ANUSL YACMHBIX 3aKOH08 (3axon Oma ons ywacmia yenu, 3axon Jicoyas-Jlenya u op.);
UCIONB306AMY NPpUEeMbl NOCMPOEHUsT usuieckux mooenetl, NOUCKa U GOPMYIUPOSKU O00KA3AMENbCME
BLI0BUHYMBIX SUNOME3 U MEeOPEMUYECKUX 86160008 HA OCHOBE IMNUPUUECKU YCMAHOBNIEHHbIX (PaKmMOo8;
HAX00UMb A0eKBAMHYIO NPEOSIONCEHHOU 3a0aue (QU3UYECKYI0 MOoOelb, paspeulams npobdiemy Kak Ha
OCHOBE UMEIOWUXCS 3HAHULL 00 DNEKMPOMASHUMHBIX SAGNEHUAX C UCHONb30BAHUEM MAMEeMAmu4ecKoz2o
annapama, max u npu HOMOWU Memoo08 OYEeHKU.

KBanrtoBble siBieHUs
BbinyckHUK HAYYHTCS:

pacno3HaBaTh KBAaHTOBBIC SIBJICHHUS U OOBSICHATh HA OCHOBE MMEIOIUXCS 3HAHUH OCHOBHBIE CBOWCTBA WIIN
YCIIOBUS TPOTEKAHUS 3TUX SBJICHHN: €CTECTBEHHAs M HCKYCCTBEHHAs PaJMOaKTHUBHOCTh, O-, - U -
W3ITy4YeHHs], BOSHUKHOBEHHE JTMHEWYATOTO CIIEKTpa U3IYICHUS aTOMa;

OIHMCHIBAaTh HM3YYCHHBIC KBAHTOBBLIC SIBIICHUS, WCIONB3YS (PU3UYCCKHE BEIMYUHBI MAacCCOBOE YHCIIO,
3apsA0BOE YHCIIO, TIEPHOA TOJypacmhaja, dHeprus (OTOHOB; NMPHU ONKUCAHUHM TPABUIBHO TPAKTOBATh
(U3NYeCKUi CMBICT UCIONB3yeMbIX BEIHYUH, WX O0O3HAUCHHS W CIMHUIBI HW3MEPEHUS; HAXOIUTh
(hopMyIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIHYUHY C JPYTHMH BEJIWYHHAMH, BBIYUCISATH
3HaueHUE (PU3UUECKOI BEITUYMHEI,

aHAITM3UPOBATh KBAHTOBBIC SIBIICHUS, UCIOB3Ysl (DU3UUECKUE 3aKOHBI U MOCTYJATHI: 3aKOH COXPaHEHHUS
SHEPTUH, 3aKOH COXpPaHEHHWsA OJJIEKTPHUECKOTO 3apsia, 3aKOH COXpPaHEHHS MacCOBOTO dHCHa,
3aKOHOMEPHOCTH U3Iy4YE€HUS U TOTJIOIMICHUS CBETAa aTOMOM, HpPHU 3TOM pPa3IuvaTh CJIOBECHYIO
(hopMyIIMPOBKY 3aKOHA M €r0 MAaTEeMaTHYECKOE BBIPAKCHUE;

pa3iryaTh OCHOBHBIE MPU3HAKY TNIAHETAPHOW MOJIEIM aTOMa, HYKJIOHHOM MOJIETIN aTOMHOTO SI/Ipa;
MPUBOJUTE TPUMEPHI TMPOSBICHUS B HPUPOAEC U MPAKTHUUECKOTO HCIOJIB30BAHMS PAAMOAKTHUBHOCTH,
SITEPHBIX U TEPMOSIICPHBIX PEAKIIHiA, CIICKTPAIBHOTO aHAJIH3a.

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

UCNOTL306AMb  NOJIYUEHHble 3HAHUSL 6 NOBCEOHEGHOU JICUBHU Npu odpawjeHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMEAMU (CUemyuK UOHUSUPYIOWUX YACmUY, O03UMemp), 018 COXPAHEHUs.
300p08bSL U COONIO0EHUS HOPM IKOJIOSUHECKO20 NOBeOeHUsl 8 OKPYIcaiouell cpeoe;

COOMHOCUMb IHEPSUIO CBS3U AMOMHBIX S0ep C JeheKmom Maccol;

npuUeoOUMsb NPUMEPbL GIUAHUS PAOUOAKTNUBHBIX USTYUEHUL HA JCUBIE OPSAHUSMbI; NOHUMAMb HPUHYUN
oeticmeust 003UMempa U pasiuyams yCio8us €20 UCNOAb308aAHUS,

HOHUMAamMb IKOI02UYECKUe NPobIeMbl, GO3HUKAIOWUE NPU UCHONb308AHUL AMOMHBIX INEKMPOCTNAHYUL, U
RYymu peulenust Smux npooiem, NePCReKmussbl UCNOIb308AHUS YIPABTSEMO20 MEPMOSLOEPHO20 CUHME3d.

JJIeMeHTBI ACTPOHOMHH
BbinyckHuK Hay4YuTCS:

YKa3bplBaTb Ha3BaHHA IIJIAHCT CotHeYHOU CUCTEMBI; pas3jindaTb OCHOBHBLIC IIPU3HAKUW CYTOYHOTI'O
BpalicHus 3BC3IHOTO H€6a, JABHWKCHUA .HYHI:I, ColHIIa ¥ IUTaHET OTHOCHTEILHO 3BC31;
MMOHUMATD pa3Inuusd MCKIAY FeJIPIOLICHTpPI‘-IeCKOﬁ n FeOLICHTpPI‘-IeCKOﬁ CUCTCMaMH1 MHpPa;

BbIHyCKHl/IK MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

VKA3bl86amb 00wue CeOUCMBA U OMAUYUS NIAHEM 3eMHOU SPYNNbl U NAAHEeM-2USAHMO8; MANbIX Mel
Conneynou cucmemvl U OOILUWUX NIAHENM,; NOIb308AMbCS KAPMOU 36e30H020 Heba npu HAOMOOEeHUSX
36€30H020 Heba;

PA3IULAMb OCHOGHbLLE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memMnepamypa) COOmHOCUMb Yeen 36e30bl
¢ ee memnepamypou;

pazausams eunomesvt 0 npoucxoxcoeruu CoaHeuHot Cucmembl.



CoaepxkaHue NporpaMMbl Y4e0HOr0 Kypca 7 Kjaacca
(68 4, 2 4 B HEENIO)

1. Beeaenue (3 u)
Uto wusywaer ¢usuka. Dusmdeckue spiacHUs. Dusmdeckue BeaUUMHBL. HaOmioneHus, OMBITHI,
n3Mmepenusi. Ousudeckre nMpuOOpsl. MeXIyHapOaHAs CUCTEMa €AWHHII. TOYHOCTh M MOTPEITHOCTh
n3MepeHnil. ®u3nKa U TEXHUKA.

2. IlepBoHayaIbHbIE CBEACHNS 0 CTPOCHNH BelecTBa (6 1)
Momnekyinbl. ONBITHI, JOKa3bIBAIOIINE aTOMHOE CTpoeHue BemiecTBa. Juddys3us. J[BmkeHrne MOJIEKYII.
BbpoynoBckoe nBukeHue. CBsi3b TeMmmepaTrypel Telda €O CKOPOCTBIO JBUKEHHUS €r0 MOJEKYII.
[IputspkeHrne M OTTAJKMBaHHME MOJIEKYN. ATperatHble COCTOSIHUS BEIIecTBa M MX OOBSICHEHHE Ha
OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX TPE/ICTaBICHUM.

3. BzaumopeiicrBue Tea (21 u)
Mexanunyeckoe nuxenue. Tpaekropus. Ilyre. PaBHOMEpHOE U HEPAaBHOMEPHOE IBHKCHHE.
Cxopoctb. ['paduku 3aBUCUMOCTH MYTH ¥ MOZYJISl CKOPOCTH OT BPEMEHU JABMXKECHHUS.
Wuepuus. Bzaumoneiicteue ten. Macca tena. Msmepenue Maccel Tena. IlnotHocTs Bemectsa. Cuna.
Ssnenne tarorenus. Cuna Tsoxkectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsA3b Mexay CUIIOM
TsbKeCTU U Macco. Cuiia TSKECTH Ha APYTUX IJIaHeTax.
Huuamomertp. ['paduueckoe n3zodpaxxenne cuibl. CI0KEHHE CHUJI, HAIIPABJICHHBIX TI0 OJHOW MPSMOM.
PaBuoneiictBytomas nByx cwi. Cuna Tpenus. @usmueckas npupoga HeOecHbIX Ten CoylHEdHOM
CUCTEMBI.

3.

4. JlaBjieHUe TBEPAbIX TeJ, JKHAKOCTEel 1 ra3os (22 4)

JlaBnenue. J[aBneHre TBEPABIX TEIL.
JaBnenue raza. O0bsAcHeHHE JaBJICHUs Ta3a HA OCHOBE MOJIEKYJIAPHO-KMHETUYECKUX TPECTaBICHUN.
3akoH [Tackans. JlaBnenue B )kuakocTH U raze. CooOMAONUECs COCY/IbI.
AtMmochepHnoe naBineHue. Meroawsl W3MepeHUs aTMocdepHoro pamieHus. bapomerp, MaHoMmeETp,
ITOPILIHEBON KUJKOCTHBIN HACOC.

ApxuMenoBa cuia. Y cloBus IU1aBieHus Tesl. Bonuslii Tpancnopt. Bo3ayxomiaBanue.

5. PaGora u momHOCTH. JHeprusi (13 u)
Mexannyeckas padora. MomHocTh. [IpocThie MexaHU3MBI. YCIIOBUE paBHOBECHUs phluara. MOMEHT
CUJIBL. «30JIOTOE€ MPAaBHJIO» MEXaHWKU. PaBHOBecHE TeN C 3aKpEIJICHHON OChbio BpallleHus. Buis
paBHoBecus. KITJI mexanuszma. Dueprus.
IlorenumanpHas 1 KMHETHYECKas dHeprusd. [IpeBpamieHue MEXaHU4ECKOM SHEPrUu.



KanennapHo -TemaTudeckoe mJiaHupoBanue 7 Kjaace

Tema pa3nesia, ypoka Koa- | ®opm KiaueBble BocuTaTe/JIbHbIE 3212491
n/n BO bl
yacoB | pador
bl
BBenenue 3
1/1 | Yro uzyuaer pusuka.
2/2 | ®u3n4ecKue BEIUYUHBI.
3/3 | JlaboparopHas pabota Nel Jlp
«OrnpeneneHue 1EeHbI 1eJICHUS
U3MEPUTENILHOTO pudopa»
IlepBoHayajbHBIE CBEIEHUSI 6
0 CTPOEHHUH BelecTBA
4/1 | CtpoeHue BellecTBa
5/2 | JJaboparopnas pabota Ne 2 Jlp
«M3mepenune pasMepoB MaJlbIX
TCI»
6/3 | Nubdy3us
7/4 | B3auMHO€ NPUTSKEHHUE U
OTTaJKUBAHUE MOJIEKYIT
8/5 | Tpu cocTosiHUS BellleCTBA
9/6 | Paznuuune B MOJIEKYISIPHOM
CTPOCHHUH TEJ
B3auMmopeiicTBue TeI 21
10/1 | Mexanndeckoe OBUKECHUE.
11/2 | PaBHOMEpHOE 1 HEPABHOMEPHOE
JIBUKCHHE
12/3 | CkopocCTb.
13/4 | Pacuer ckopoCTH, MyTH U P.3
BPEMEHHU JIBUKECHUS
14/5 | Unepuus
15/6 | BzaumopaeiicTBue Ten
16/7 | Macca tena. JlaboparopHas J
pabota Ne 3 «M3mepeHune Maccol .
Tela Ha PHIYa)KHBIX Becax» p
17/8 | IlmoTHOCTH BemiecTBa
18/9 | JlaboparopHas pabota Ne 4 JLp
«M3mepenne oobema Tena»
19/1 | JJaboparopHas pabota Ne 5 JLp
0 «Onpeaenenne MmMIOTHOCTH
BEIIeCTBa TBEPAOIO Teiax»
20/1 | KonTtponbHas pabora Ne 1 K.p
1 «MexaHnueckoe IBHUKECHHUE.




Macca tena. ItoTHOCTE

BCIICCTBA»
21/1 | Cuna
2
22/1 | Cwuna TsKecTH
3
23/1 | Cuna ynpyrocru.
4
24/1 | Bec tena
5
25/1 | EnuHALBI CUIIBI.
6
26/1 | I'pagynpoBaHHBIE IPYKUHBI JLp
7
27/1 | CnoxeHue IByX CHII
8
28/1 | Cuna TpeHus
9
29/2 | TpeHue nokos
0
30/2 | KonTponbHas pabota Ne 2 K.p
1 «Cuna»
JlaBJjieHUe TBepABIX TeJ, 22
JKUAKOCTEN U ra3oB
31/1 | JaBneunue.
32/2 JlaBnenue rasza
33/3 | IloBTOpeHUE MOHITHI
«IJIOTHOCTB», «IaBIICHHE»
34/4 | Ilepenaua gaBiaeHUs KUAKOCTIMU
u razamu. 3akoH [lackans
35/5 | JlaBneHue B )KHAKOCTH U Taze
36/6 | Pacuer maBieHUS XKHUIKOCTH Ha
JTHO ¥l CTCHKHU COCY/Ia.
37/7 | Cooburaromuecst COCyabl.
38/8 | KonTponpHas padora Ne 3 K.p
«/laBnenue TBEPABIX TEN,
JKUIKOCTEN U Ta30B»
39/9 | ATMocdepHoe naBieHHE
40/1 | OnprT Toppuuenau
0

41/1 | bapometp-anepous.
1

42/1 | MaHoMeTpbl




43/1

[TopurHeBoO# )KUAKOCTHBIA HAcOC

3
44/1 | I'mapaBar4YeCcKuil mpecc
4
45/1 | JlericTBUE KUJIKOCTH U Ta3a Ha
5 MOTPYKEHHOE B HUX TEJO
46/1 | ApxumenoBa cuiia
6
47/1 | JJaboparopHas padota Ne 7 JLp
7 «OnpeaeneHre BoITAIKUBAIOIIEH
CUJIBL, JCUCTBYIOLIEH Ha
MOTPYKEHHOE B )KUJIKOCTh TEJIO»
48/1 | I[InaBaHue ten
8
49/1 | Jlaboparopuas pabota Ne 8 ap
9 «BpIsicHEHUE YCIOBUH TIJTaBaHUSA
Tena»
50/2 | IInaBanue cynoB
0
51/2 | Bo3nyxomiaBanue
1
52/2 | KoutponbHas padota Ne 4
2 «/laBneHue TBEpABIX TEM,
JKUJIKOCTEN U Ta30B»
PabGoTa 1 MOIIHOCTH. DHEpIrUs 13
53/1 | Mexanuyeckas pabora.
54/2 | MOIIHOCTE.
55/3 | Pemenue 3a1a4 no teme
«MexaHnueckas padoTa.
MomHocTb»
56/4 | IIpocTbie MEXaHU3MBbI
57/5 | MomeHT cuibl
58/6 | JlaboparopHas pabota Ne 9 ap
«BpIsicCHEHUE yCIOBUSA
paBHOBECHS phluara»
59/7 | «30510TO€ IPABUIIO MEXAHUKH»
60/8 | KIIJI.
61/9 | Jlaboparopnas pabota Ne 10 ap
«Omnpenenenue KII/ mpu
MOABEME TEJIA 110 HAKIOHHOM
IIJIOCKOCTHU»
62/1 | DHeprusi.
0
63/1 | IlpeBpaiienne ogHOTO BUIA
1 MEXaHUYECKON YHEPIUU B IPYrOU
64/1 | IloBTopenue Tembl «Pabora u
2 | MOIIHOCTb. DHEPIUsI»
65/1 | KontponbHas padora Ne 5 K.p
3 «PaboTa 1 MOUTHOCTh. DHEPrUs»




HTorosoe nosropenue

66/1 | IToBTOopenue Tembl «CTpoeHHE
BEIIECTBA»
67/2 | IloBTOpEHUE TEMBI
«B3aumopeiictBue Ten»
68/3 | toroBast KOHTpoOJIbHAs paboTa K.p

KasiennapHo -TeMaTH4ecKoe NJIaHUpPoBaHue 8 Kiace




Ne Tema pa3nesia, ypoka ®opmbl | Koa- | KurwudeBble BocnuTareJbHbIe
n/n padoThl | BO 3agaun
4yacoB
TemioBbie siBJICHUS 24
1/1 | TemnoBoe ABMIXEHHUE.
2/2 | BHyTpeHHss SHEprust
3/3 | CnocoObl U3MEHEHHUS BHYTPEHHEH
1eprumn
4/4 | Buael Terionepeaaydn.
5/5 | KonuyecTtBo TenmnoTol.
6/6 | YnenbHas TEMJIOEMKOCTh
7/7 | Pacuer konm4ecTBa TEMIOTHI
8/8 | CpaBHEHHE KOJIMYECTBA TETIOTHI JIp
9/9 | U3MmepeHue yneiabHON TEI0EMKOCTH Jp
Tena
10/10 | DHeprus Tonnausa
11/11 | 3akoH coxpaHEHUs ¥ TPEBPALICHUS
SHEPTrUu
12/12 | K. p. TennoBele siBICHUS Kp
13/13 | ArperatHble COCTOSIHUS
14/14 | I'paduk naBaeHUs U OTBEPACBAHUS
BEIIECTBA
15/15
VY nenbHas TEmIoOTAa MIaBICHUS
16/1 | Mcnapenue
17/2 | Kunenune
18/3 | YnenbHas Temnora napoodpa3zoBaHus
19/4 | BnaxxHOCTh BO311yXa
20/5 | I3mepeHune BIa)KHOCTH BO3/1yXa Jp
21/6 | Pabota rasa u mapa npH pacuiipeHuu
22/7 | ITapoBas TypOuHa
23/8 | KIIJl nBurarens
24/9 | I3meHeHue arperaTHbIX COCTOSIHUMN Kp
BEIIECTB
QJIEKTPUYECKHUE SABJIEHUSA 26
25/10 | Dnextpusanus Tei
26/11 | DnexTpuyueckoe nojie
27/1 | CtpoeHue aroma
28/2 | ITpOBOJHUKH U TUDJEKTPUKHI
AJIEKTPUYECKOTO OIS
29/3 | DnexkTpruuecKuil TOK
30/4 | DnexTpuyeckas 1IeTb
31/5 | DnexkTpudecKuii TOK B METaJlJIaX
32/6 | Cuna Toka
33/7 | U3mepenue cuibl TOKa Jlp
34/8 | HanpsbxkeHue
35/9 | U3mepenue HanpsKeHUs Jlp
36/10 | 3akon Oma
37/11 | ConpoTuBiI€HNE IPOBOJHUKA
38/12 | PacueT compoTHBIEHUS IPOBOIHUKA




39/13 | PeocTaTsl JIp
40/14 | U3mepenue conpoTUBICHUS Jp
POBOIHMKA
41/15 | [locnenoBarenbHOE COETMHEHUE
IPOBOIHMKA
42/16 | IlapannenbHOE COEAUHEHHE
POBOJHHUKOB
43/17 | Pemenue 3amau
44/18 | K,P snextpuueckuii TOK K.p
45/19 | PaboTa 1 MOIIIHOCThH JJIEKTPUUECKOTO
TOKa
46/20 | U3mepeHue MOIIHOCTH U pabOTHI TOKA B Jlp
AIEKTPUYECKOH JaMIIe
47/21 | 3akon xoyns — Jlenna
48/22 | Kongencarop
49/23 | Jlamna nakanuBanus Ilpenoxpanurenu
50/24 | K p DnexTpuueckue siBICHUS K.p
DJIEKTPOMarHUTHbIE SIBJICHUSI
51/25 | MarautHoe nojue
52/26 | MarauTHOE 1MoJjie KaTyIIKH C TOKOM.
53/1 | JI p COopka aneKTpoMarHuTa u JL.p
HCIBITAHUE €ro eHCTBUS
54/2 | MarauTHO€E MoJie TOCTOSHHBIX
MarHMTOB.
55/3 | JI p U3yueHue aneKkTpoaBUraTess JLp
56/4 | DnekTpou3MepHUTEIbHBIE TPHOOPHI
57/5 | KontponbHas padota Ne 5
«DIIEKTPOMATHUTHBIC SIBJICHUS»
CaeToBbI€ SIBJICHHS
58 | . Mctounuku cBeta
59 BuanMoe nBmkeHHE CBETHIT
60 | OTpaxxeHue cBera
61 | ITnockoe 3epkaino
62 | IIpenomienue crera
63 | JIunzel
64 N3o0paxkeHus1, 1aBaeMbIe JIMH30M
65 | JI p [lonyuenne n3o0pakeHus pu Jlp
TTOMOIITH JTUH3bI
66 | I'ma3 u 3peHue
67 | KonrponbHas pabora Ne 6 «CBeToBbie
SBJICHUS»
68 | UtoroBoe noBropeHue




Conep:xxaHue nporpamMmMsbl yueOHOro Kypca 8 kiacca
(68 4, 2 4 B HEJEIIO)

TennoBble ABICHUA
Temneparypa Meroasl usmepenus temmeparypsl TemioBoe paBHoBecue TernaoBoe IBUKEHHUE.
Tepmomerp. CBsi3p TeMIeparypbl Tella €O CKOPOCTBIO XAOTHYECKOIO JBHMIKEHUS YaCTHIL
Buytpennss sneprusi. Pabota u teronepenadya Kak criocoObl U3MEHEHUS! BHYTPEHHEH SHEPTHH
Tena
JlBa cmocoba uW3MEHEHHMs BHYTpPEHHEH OSHepruu: pabota U Temonepenada. Bujusl

temonepenayn. TemnonpoBogHocte Konsekuus. M3nyyenne KonnuecTBo TemioThl. Y ienbHas
TEIJIOEMKOCTh BelecTBa. PacdeT konmuvecTBa TEIUIOTHI MIPH TEIJIOOOMEHe .Y IelbHas TEeIoTa
CropaHus TOTUIMBA 3aKOH COXPAHEHHUs SHEPTUM B TEIUIOBBIX Mpolieccax. TeraoBoe TBUKCHUE
aTOMOB ¥ MOJICKYJI. HAOJII0ICHUE M OMKMCAaHUE PA3IUYHBIX BUJIOB TEIUIONEPEIauyd U OOBSICHEHUE
3TUX SBJICHMHA Ha OCHOBE IPEACTaBICHUI 00 aTOMHO-MOJIEKYJIIPDHOM CTPOCHHMM BEILECTBA,
3aKOHa COXpaHeHI/IH 3H€pI‘I/II/I B TCIIJIOBBIX HpOI.[CCCElX . H3MepeHHe (1)H3H‘-I€CKI/IX BCJIMYUH
TGMHepaTypBI, KOJIM4YeCTBa TCIIJIOTHI, yI[GJII:HOfI TCIIJIIOEMKOCTHU HpaKTI/I‘ICCKOG HpI/IMeHeHI/IG
(1)H3H‘-I€CKI/IX 3HaHHI>'I JUIA yqua TGHHOHpOBO,Z[HOCTI/I U TCEIJIIOEMKOCTHU paSJII/I‘IHBIX BCIICCTB B
IIOBCEIHEBHOM XU3HU

HN3meHeHHe arperaTHeIX COCTOSAHUM BelecTBA
HaOJI0IeHNE U ONTMCaHNe U3MEHEHUH arperaTHOro cocTosiHus Beuectsa [IpeBparenue
BemiecTBa. [InaBnenue u kpucramusanus . Y JesibHas TeIUIoTa IUIaBJICHUS U MapooOpa30BaHusl.
Tsepable, KuUIKHE U ra3000pa3Hble Tela U UX MEPeXobl

Hcnapenne n koHneHcauus. HacwllieHHBI M HEHACBIEHHBIN nap. BiaxkHOCTh BO3ayxa
[TornonieHyre sHEPruu Npy NCIAPEHNUN XKUIKOCTH, BBIICIICHUE SHEPTUH ITPH KOHICH ALY 11apa

Kunenne. Temmneparypa kuneHus. 3aBUCUMOCTb TEMIIEpAaTypbl KHUIIEHHS OT JaBJICHHUS.
VY aenpHast TEII0Ta NapooOpa30BaHHUS.

OObsicHeHHEe W3MEHEHUH arperaTHbIX COCTOSHHUI BellecTBa Ha OCHOBE MOJICKYJISPHO-

KMHETUYECKUX MpeacraBicHui. OTHOCHTENbHAs BIIAXHOCTh BO3JyXa M €€ HM3MEpCHHE.
OObsicHeHHE YCTPOWCTB W MpHHLIMNA ACUCTBUS (U3MYECKHX MPHOOPOB M TEXHUYECKUX
00beKkTOB TepMomerpa [lcuxpomerpa, mapoBOi MallUHBI , ABUraTessl BHYTPEHHETO CrOpaHus ,
XOJIOINJIbHUKA.
[Tpuntun pab6oter TernoBbix MamuH. KITJ[ TeruoBoit mammubl [IpeoOpa3zoBanus sHepruu B
TEIUIOBBIX MalllMHaxX. J[BUraresnb BHYTPEHHETO cropaHus. PeakTHBHBIN IBUraTenab MPUHLMII
paboThI XOJIOAMIBHUKA. DKOJIOTHYECKHE MTPOOJIEMbl HCIOIb30BaHUs TEIUIOBBIX MamuH. Pabora
ra3 u mapa npu pacmupenuu. [lapoBas TypOuna. . I3mepenne GuU3N4ecKuX BEIHYUH YIEIbHOM
TEIUIOTHl  TUIABJICHUS JIbJA, BIAXHOCTH BO31yXa IIPOBENCHHE TIIPOCTBIX OIBITOB H
AKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUI 110 BBIBICHUIO 3aBUCUMOCTEN TEMIIEPaTypbl OCThIBAIOIIEH
BOABI OT BPEMEHM, TEMIIEPATypbl BEILIECTBA OT BPEMEHU IIPM HW3MEHEHUSAX arperaTrHbIX
COCTOSIHMH BELIECTBA.

3J16KTpI/I‘{eCKI/Ie ABJCHUSA



DnexTpu3anusi Ipu CONPUKOCHOBEHUU. BianmoneiicTBue 3apsaoB . JlBa BHIa 3JIEKTPUUYECKUX
3apsAI0B 3aKOH COXpaHEHUs 3apsA/IoB DJIEKTpUUYecKoe mosie [[elcTBHE 3JEeKTPUYECKOro IMoJisi Ha
IEKTPUYECKUH 3apsi]

[IpoBOIHUKM W TOJYNPOBOJHUKH H JIUANEKTpUKH . CTpoeHUE aTOMOB DJIEKTPUUECKUNA TOK.
[locTOsSIHHBIN 37€KTpUYECKUd TOK. VICTOYHMKM TOCTOSIHHOIO  TOKa OJEKTPUYECKUH TOK.
["anbBaHMYECKHE ATEMEHTBI. AKKYMYIISITOPBL. DIEKTPUYECKAsl LEMb.. [IedCTBUS 3JIEKTPUUECKOTO
Toka. Hanpasienue Toka cuiia Toka OJeKTpuueckoe HampsbkeHue HocuTenu snexkTpudeckux
3apAl0B B MeTaliax MIOJIyIPOBOJHUKAX, Ta3ax W pacTBOPAaX 3JIEKTPOJUTOB.
[MonynpoBomHukoBBIe TpHOOPEL. Amnepmerp BombTMmerp DnekTpudeckoe COMpPOTHBICHUE
MPOBOJHUKOB. YJEIbHOE CONpOTUBIEeHHE 3akoH Owma muis yyacTka uenu — Peocrarsl.
[TocnenoBarenbHOE M TMapaUIeNbHOE COSAMHEHHS MPOBOJHUKOB. PaboTa W MOIIHOCTH TOKA.
3akoH mxoyns -Jlenna Jlamna HakanuBanus. Koam4ecTBO TEMIOTHI, BBIAEIAEMOE TPOBOJHUKOM
¢ TokoM. CueTyuk 3eKTpudecKkoi sHepruu. HarpeBanue nmpoBOJIHUKOB 3JIEKTPUUECKUM TOKOM.
OneKTpoHarpeBareibHble MpUOOpHL...Pacuer snmekTposHepruu, mnoTpedsseMoil OBITOBBIMU
anektponpudopamu KopoTtkoe 3ambikanue. [lnaBkue npenoxpanurenu [IpaBuno 6e3omacHOCTH
npu paboTe ¢ HCTOYHUKOM 3JIEKTPUYECKOTO TOKA. HAOJI0/IEHUE U ONMCAHUE : DJIEKTPU3ALUU Tell
B3aMMOJICHCTBHE DJIEKTPUYECKHUX 3apsA0B, TEIJIOBOTO JeicTBUs Toka M3mepeHue pusmueckux
BEJIMYMH : CUJIbI TOKA, HAMPSKEHUS, JIEKTPUUECKOTO CONPOTUBIIEHUS pabOThl U MOIIIHOCTH TOKa
[IpoBeneHue  MpOCTHIX OMNBITOB W HSKCHEPUMEHTANIBHBIX MCCIEIOBAHUN 1O HW3YYEHUIO:
MIOCJIEIOBATEIBHOTO U MAPAJIEIbHOIO COEIUHEHHUS TPOBOIHUKOB , 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUsT Ha YydacTke menu . [IpakThyeckoe mnpuMeHeHue (DU3MUeCKUX 3HAHWHA s
0e30macHOTO OO0paImeHus ¢ SJIEKTPOOBITOBEIMU MPUOOpaMHU, MPEIYNPEKICHUE OIMACHOTO
BO3JICHCTBUS HA OPraHW3M YelOBEKa JJICKTPUUYECKOTO TOKAa.  OOBSICHEHHE YCTPOWUCTB U
MpUHITUIIA PAOOTHl PU3NUECKUX MPUOOPOB U TEXHUUECKUX OOBEKTOB: aMIIepMETpa, BOJILTMETPA,

JIEKTPOMATHUTHBIE SIBJICHHUS
MarnutHoe nojsie Toka OnbIT Dpcrena. MarHuTHble TMHUU DIEeKTpOMarHuThl. [Ipumenenue
3JIEKTPOMAarHuTOB /[elicTBHE MarHUTHOTIO IOJIsI HA MPOBOJHMK C TOKOM. B3anmoneiicteue
MOCTOSIHHBIX MarHuToB. MarHuTHOE noJjie Toka MaruutHoe rnose 3eMian
JlelicTBe MarHUTHOTO TMOJS Ha MPOBOJHHUK C TOKOM. OJIEKTpOJABUTATENb. . JMHAMHK H
MukpodoH. HabGnronenne u onvcanue B3auMOJICHCTBUSI MArHUTOB , JICWCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHMK C TOKOM [IpoBeneHne NpOCTHIX ONBITOB M AKCIIEPUMEHTAIBHBIX MCCIEI0BAaHUN
[0 M3YYEHHUIO: JEHCTBUS MarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM OOBSICHEHUE YCTpPOICTB U
NpUHIMIIA pabOThl  (PU3MYECKUX TPHUOOPOB W  TEXHUUYECKHMX OOBEKTOB: JWHAMHKA,
3JIEKTPOABUTATENS

CeeToBbl€ sIBJICHUS

DNeMeHThI TeoMeTpruueckoi ontuku CBOWCTBa CBETa 3aKOH IMPSMOJIMHEIHOE pacipocTpaHEHue
cBera. Pactipoctpanenue cBera 3akoH oTpaxkeHus: Otpaxkenue cBera. [mockoe 3epkano.
[Ipenomnenne cBera OmnTuueckas cwia JauH3bl DOKycHOE paccTosHue JuH3bl. JInH3a.
[TocTpoenne wu300pakeHHH, JaBaeMbIX TOHKOW JIMH3OM. I'ma3s xak omnTHyeckas cUCTEMA.
Ontuueckue npudopsl. Habmonenne u onucanue U OOBSCHEHUS OTPAXKEHHUS MPETOMIICHUS U
N3mepenne usnyuecknx BeMUMYHMH: (POKYCHOTO PACCTOSHHS coOuparomieil muH3bl. [IpoBeneHue
MPOCTHIX OIMBITOB U SKCHEPUMEHTAIbHBIX UCCIIEIOBAHUM I U3YUEHHIO: YIJIa OTPAKEHUS CBETA OT
yria najeHusi, yria npejioMyeHHs] CBeTa OT yIJia MajeHusl 0ObSICHEHHWE YCTPONUCTB M MPHUHIIUIA
paboTbl  (u3MyeckMXx NPUOOPOB U  TEXHUYECKHMX OOBEKTOB: OYKOB, (hoToammapara,
MIPOEKIIMOHHOTO anmnapara



Conep:xanue Kypca 9 kiaacc
3aKO0HBI B3aUMOAEHCTBHS M IBHKEHUS TeJl

Marepuanbnas Touka. Cucrema orcuera. [lepememenne. CKOpocTh NPSIMOJIMHEHHOTO
paBHOMEPHOTO JBIKeHUsI. OTHOCUTEIBHOCTh MEXaHUUeCKoro ABuxkeHus. [Ipsmonuneiinoe
PaBHOYCKOPEHHOE JIBI)KEHHE: MTHOBEHHAsi CKOPOCTh, YCKOpeHue, nepemerienue.l paduku
3aBHCUMOCTH KHHEMATHUECKUX BEJIMYUH OT BPEMEHHU IIPH PaBHOMEPHOM U PaBHOYCKOPEHHOM
JABHUKCHHU. YCKOpeHI/Ie— BCKTOpHAas BCIIMYUHA. Ha6JHOI[eHI/I$I " OIIMCAaHUC PA3JIMYHBIX BUIOB
MEXAaHHUYCCKOTI'O ABUXKXCHU. HpOBeI[eHI/IC IMPOCTBIX OMBITOB U SKCIICPUMCHTAJIbHBIX
UCCJIEOBAHUM 110 BBIBIICHUIO 3aBUCUMOCTH IIyTU OT BPEMEHU IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBMXeHUH. [IpakTyeckoe mpuMeHeHne GU3NUecKuX 3HaHUH I BbISBICHUS
3aBHCUMOCTH TOPMO3HOT'O IIyTH aBTOMOOUJISL OT €r0 CKOPOCTH

HNuepunanbHas cucrema orcyera. IlepBbiii, Bropoii U Tperuii 3akoHb! HeroToHa.

Coboxnnoe nagenue. Bec Tena. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHHs. PaBHOMepHOE
JBIDKEHHUE 10 OKpYKHOCTHU. LlenTpocTpemurensHoe yckopenue Ileproa u yactora obparieHus.
HckyccTBenHble cnyTHUKM 3eMid. MMmynbc. 3aKkOoH COXpaHEHMS HMMIylbca. PeakTHBHOE
newxeHue Pakera. Kunerumueckas sueprus. [loTeHuuanbHas sHEprus B3aUMOACHCTBYIOLIUX
Ten. 3aKOH coxpaHeHus sHepruu. HaOmrogeHue u ommucaHue 3aKOHA BCEMUPHOTO TSTOTEHUS
[IpoBeneHne MPOCTBIX OMNBITOB M AIKCIEPUMEHTAIBHBIX MCCIECIOBAHUWA IO BBISIBICHUIO
3aBUCUMOCTH CHWJIBl YIPYTOCTH OT YMJIMHEHUS NpyXkuHbl KuHeTnueckas M NOTEHUMAJIbHas
sHeprusi 3aKkoH coxpaHeHwus 3Hepruu. [IpeBpamenue sneprun. Pabora MomHOCTb.

Mexanuyeckue Ko0J1e0aHUS U BOJHBI. 3BYK

Mexanndeckue kojebanusi . KomebGanusi rtpy3a Ha mnpyxunHe. CBoOomHbIE KoeOaHMUs.
Koneb6arenbHas cucrema. MasTHUK. AMIUTUTY/IA, IEPUOJ], YacToTa KoieOanuii. ["apMoHnyeckue
konebanus IlpeBparenue 3Hepruu npu KojaedaTeaIbHOM JABMKEHUHU. 3aTyXaollrue KojJeOaHus.
Breinyxnennsie kosneOanusi. Pesonanc. Pacmpoctpanenue koneOaHWii B YNPYyTrHX cpenax.
Mexanndeckne BosiHbL. [lomepednsle W MpomonbHbIE BOJHBL J[nuHA BOJHBL. CBS3b JUIMHBI
BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAaHEHUs U NIEPUOJOM (4acTOTOM).3BYKOBbIE BOJIHBI. CKOpPOCTH
3ByKa. BeicoTra ToHa , TeMOp U TPOMKOCTH 3ByKa. DX0. 3BYKOBOi pe3oHaHc. MHTepdepeHus
3Byka. HMcmonb3oBanue kojieOaHuii B TexHuke. HabOmioneHue u ommcaHWe MEXaHUYECKUX
KosiebaHuii u BoiH M3MepeHue (hU3MUYECKMX BEIUYMH Tepuoja KoleOaHWH MasTHUKA 3BYK
[IpoBeneHre MPOCTBIX OMNBITOB M AIKCIEPUMEHTAIBHBIX MCCIECIOBAHUNA IO BBISIBICHUIO
3aBHCUMOCTH MEPHOJOB KoyieOaHUIl OT ATMHBI HUTH, NTeproJa KojeOaHui rpy3a Ha NpPYyKUHE OT
MAaccChl Ipy3a U OT )KECTKOCTH MPYKUHBI

JIeKTPOMAarHuTHOE 1oJie

MarnutHoe mnone WHayknus MarHuTHOTO monis. MarHuTHbeli motok. Onbitel  Dapazes.
anektporenepatop Ilepemennsiii Tok. [IpeoOpa3oBaHusi SHEPTHH B AJIEKTpPOreHEpaTopax.
Tpancdopmarop. [lepegava snexkTpudeckoil SHepruu Ha pacctosHue. KonebaTenbHbIH KOHTYP
JJIEKTPOMAarHuTHble KojJeOaHusd ODJIEeKTPOMAarHUTHOE ToJie. JIEKTPOMATHUTHBIE BOJIHBIL.
CKOpOoCTh  pacmpOCTpaHEHHsI  DJIEKTPOMAarHUTHBIX BOJH. BiMsHHME  3JI€KTpPOMarHUTHBIX
W3JIy4€HUI Ha )KUBbIE OPTaHU3MBI.



Konnencarop. OHeprus AIEKTPUYECKOTO IOl KoHJeHcaTtopa KomeOaTrenpHbIE KOHTYD.
HonyquHe SJICKTPOMArHUTHBIX KOHGGaHHﬁ. HpI/IHI_II/IHI:I pPaaruoCBA3U U TCICBUACHUS.

Ceer anekTpoMarHuTHas BojHa MHTepdepeHuMs cBera. DiIeKTpOMarHuTHas MpHUpoJa CBETa.
IIpenomiuenue ceera. Jlucnepcust cBeta. BiusHHME dJIE€KTPOMAarHUTHBIX M3IYyYEHUN Ha JKHUBBIC
opranu3Mel HaOmioneHne M onucaHue W OOBSICHEHUS  AJIEKTPOMArHUTHOM HWHAYKIIMH,
JUCIIEPCUN  CBETa . MPEAYNPEkKACHHE ONAcHOIO BO3JEHCTBUS HAa OPraHu3M YeJlOBeKa
AIIEKTPOMArHUTHBIX H3Iy4eHUH OOBSCHEHHWE YCTPOHCTB M MNPHUHLIMIA PAaOOTHl (PU3HUECKUX
npuOOPOB M TEXHUYECKMX OOBEKTOB: JHMHAMHKA, MHUKpPO(GOHA, dJIEKTPOTCHEpATOpa,
JNEKTPOABUTATENS

CTpOGHI/Ie aToMa M aTOMHOT0 fAapa

Crpoenue aroma PagmoaktuBHOCTh Anb(a-, 6eTa- U ramma-u3nydeHus. [lnanerapHas mMozaensb
atoma OmnbiTel Pesepdopna. Snepnas monens aroma. Ontudeckue crekTpsl llormomienue u
uCIlycKaHue cBeta aroMaMu. COCTaB aTOMHOTO sJipa. DHEPTUsl CBSI3M aTOMHBIX sijiep. SnepHbie
peakuun. ICTOYHUKY >HEPrUuM CONHIA, W 3Be3l. fAnepHas sHepreruka. Jlosumerpus. Biusnue
PaIMOAaKTUBHBIX M3JyYCHHH HA JKHMBBIC OPTaHU3MBL. DKOJOTHYECKHE TPOOIEMBbI PadbOTHI
ATOMHBIX dJEKTpocTaHMii. HaOmrogeHne W omucaHWe ONTHUYECKUX CIEKTPOB Pa3IMYHBIX
BEIIIECTB, U MX OOBSICHCHHE HAa OCHOBE MpEJCTaBICHUN O CTpoeHMH aTtoma . [IpakThueckoe
npuMeHeHHe (U3WYECKUX 3HAHWMA IS 3allUThl OT OIMACHOTO BO3JCHCTBUS HAa OpraHU3M
YeloBeKa PaJMOAKTUBHBIX M3IIYYCHUH, HJII U3MEPEHUS PATUOAKTUBHOTO ()OHA U OIEHKU €ro
0e30MmacHOCTH

Crtpoenne u 3Boawouus BeesieHHoit

['eonieHTpUYECKass ¥ TEIMOLICHTPUYECKAs CUCTEMbI Mupa. Pusznueckas MpuUpoja HEOSCHBIX Tel
Conneunoit cuctemsl. [Tpoucxoxnenne Conneunoi cucrembl. Ousnueckas npupoja CosHia 1
3Be3. Ctpoenue Beenennoii. Oomtonus Beenennoit. 'unoresa bonbiioro B3peiBa.



KasiennapHo -TeMaTH4ecKoe NJIaHUPOBaHHe 9 Kiace

Ne Tema pasjgeiia, ypoka Koa- | ®opm KuroueBbie Bocnnurare/bHbIe
n/n BO bl 3agaum
yacoB | padort
bl
1 3aKoHbI B3aMMOJCHCTBHA U 27
JABUKEHUS TeJl
1/1 | MexaHnnueckoe JBUKEHHUE.
2/2 | TpaekTopusi, NyTh U IEPEMEILICHUE
3/3 | IlepemenieHue npu paBHOMEPHOM
JIBUKEHUH
4/4 | I'padmueckoe mpeIcTaBICHHE
PaBHOMEPHOTO JIBHXKEHUS
5/5 | Yckopenune
6/6 | I'paduk ckopoctu
7/7 | Ilepemenienue npu paBHOYCKOPEHHOM
JIBUKCHUH
8/8 | I'paduueckoe mpeacraBaeHne
PaBHOYCKOPEHHOTO JIBUYKCHHUSI
9/9 Pemenne 3amau mo teme «OCHOBBI
KHMHEMAaTUKI»
10/10 | UccnenoBanne paBHOYCKOPEHHOTO JLp
JBUKEHHS 0€3 Ha4allbHON CKOPOCTH
11/11 | OTHOCHUTENBHOCTE ABYKEHUS
12/12 | OCHOBBI KHHEMAaTUKH K.p
13/13 | UHepuunanbHble CUCTEMBI OTCUETA.
14/14 | Bropoii 3akon HeroToHa
15/15 | Tpernii 3axon HproToHa
16/16 | CBoboaHOE MaieHue Tel
17/17 | HeBecoMOCTb.
18/18 | N3mepeHue yckopeHUs: CBOOOIHOTO JLp
naJIcHus
19/19 | 3aKoH BCeMMpPHOro TAroTeHUA
20/20 | Yckopenne cBOOOTHOTO MaCHUS
21/21 | KpuBoJMHENHOE TBH)KEHUE
22/22 | cKycCTBEHHBIE CIYTHUKU 3€MIIU
23/23 | Umnyinbe Tena. 3aKOH COXpPaHEHMUS
UMIyJIbca
24/24 | PeakTUBHOE ABUKECHHE.
25/25 | 3aKk0oH coXpaHEHHUs MEXaHUYECKON
DHEPTUU
26/26 | Pemenue 3amay mo teMe «OCHOBBI
JTTHAMUKH»
27/27 | lunamuka K.p




Mexannuyeckue KoJ1e0aHUsS U BOJIHBI. 1
3ByK
28/1 | KonebarenpHOE TBUKCHHE
29/2 | XapaKkTepUCTHKHU KOJIeOATETHLHOTO
JIBUKCHUS
30/3 | MareMaTtuueckuili MasiTHUK
31/4 «MccnenoBanue 3aBUCUMOCTH MEPUOIA JLp
Y 9aCTOTHI».
32/5 | 3aTtyxatouiye U BbIHYX/ICHHbIE
KoeOaHus
33/6 | MexaHU4YeCKHE BOJHBI.
34/7 | InuHa U CKOPOCTH BOJIHBI
35/8 | 3ByKOBbIE KOCOaHMS.
36/9 | CxopocTh 3ByKa
37/10 | OtpakeHue 3ByKa.»
38/11 | Mexanudeckue KojieOaHUs U 3BYK» K.p
DJIEKTPOMATrHUTHOE T0JIe 15
39/1 | MarnuTHOE noJe.
40/2 | HanpaBneHue TUHHA MarHUTHOTO
TOJISI.
41/3 | ObHapyXxeHHUE MarHUTHOTO TIOJISI
42/4 | XapakTepuCTUKA MarHUTHOT'O MOJIS.
43/5 | SIBneHue 31€KTpOMarHUTHON
WHAYKIHH.
44/6 | «M3ydyeHue ABieHUs JLp
AIEKTPOMArHUTHON MHIYKITUN»
45/7 | Tpancdopmarop
46/8 | DIEKTPOMArHUTHOE TTOJIE.
47/9 | Kongencarop.
48/10 | KomebaTenbHBIN KOHTYD.
49/11 | IlpuHIMIIBI PAANOCBA3U U TEIECBUACHUS
50/12 | DnekTpoMarHuTHas Ipupoja CBeTa
51/13 | IIpenomienue cBera.
52/14 | ducnepcus cBera.
53/15 | DneKTpOMarHuTHOE MOJIe» K.p
CTpoeHne aToMa U AaTOMHOI0 s1Ipa 13
54/1 | PagnoakTUBHOCTE
55/2 | OnsiT Pezepdopna
56/3 | PagroakTuUBHBIE PEBPAIICHUS
ATOMHBIX sITIEP
57/4 | DxcniepuMEHTaIbHBIE METOIbI
WCCJICTOBAHMS YACTHI]
58/5 | OTKkpeITHE TPOTOHA U HEUTPOHA
59/6 | CoctaB aTOMHOIO sapa.
60/7 | SlnepHble CUITBL.
61/8 | N3ydeHue neneHus siapa aToMa ypaHa JLp




1o ¢poTtorpaguu TPEKOB»

62/9 | SAnepHblil peakTop.

63/10 | N3yuenune TpeKoB 3apsHKCHHBIX YaCTHII JLp

64/11 | buonoruueckoe aelicTBUE pajnaluu.

65/12 | TepmosinepHasi peakiusi.

66/13 | K.p o Teme «Snepnas puznkar» K.p

CrpoeHnue u 3Bomtonus Beenennoi 2

B3pbIBa.

67/1 | Conneynas cucrema

68/2 | Becenennas

OuenKa yCHmHbIX OMEEem o8 VUAUUXCA.

OrieHka 5 cTaBUTCS B TOM CITydae, eCiH yJalluics MOKa3bIBaeT BEPHOE MOHUMAaHHUE (PU3NIecKoi
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUU M 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUH, JAET TOYHOE
ONPEAEICHUE U HCTOJKOBAaHHUE OCHOBHBIX IOHSTUN, 3aKOHOB, TEOPUM, & TaKXKe NPAaBHIbHOE
ompezaeneHue GU3NUECKUX BEIIMYUH, UX SIUHHI] U CIIOCOOOB M3MEPEHHUS; TPABUIBHO BBITOJIHSET
YepTexkH, CXeMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIACT pacckas
HOBBIMM TNPHUMEpPAMH, YMEET MPUMEHUTHh 3HAHUS B HOBOW CHUTYyallUM MpPU BBIIOJHEHUH
MPaKTUYECKUX 3aaHUM; MOXET YCTaHOBUTH CBSI3b MEXKJY HM3y4aeMbIM U PaHEE H3yYECHHBIM
MaTepuaioM IO Kypcy (pU3UKH, a TakKe C MaTepHajioM, YCBOCHHBIM IPU H3YYEHHUH JPYTHX
MPEAMETOB.

OreHka 4 CTaBUTCS, €CJIM OTBET YUYCHUKE YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha
OIICHKY 5, HO J1aH 0€3 MCIOIh30BaHUs COOCTBEHHOIO TUTaHA, HOBBIX MTPUMEPOB, 0€3 MPUMEHEHUS
3HaHUN B HOBOW CHUTYyallMH, O€3 MCIOJIb30BAHUS CBSA3EH C paHee M3YYEHHBIM MaTepHAIOM H
MaTepualioM, YCBOCHHBIM NPHU M3YYEHUU APYTUX MPEIMETOB; €CIIU yYalUUCA AOMYCTUI OAHY
omuMOKy WM He Ooyiee JBYX HEIOYETOB M MOXKET WX HCHPABUTH CAMOCTOSITEIILHO WU C
HEOOJIBIIION TOMOIIBIO YIUTETIS.

OreHka 3 cTaBUTCSI, €CITN yYaIHICS TPABUIBLHO TTOHUMAET (PU3NIECKYIO CYIIHOCTh
paccMaTprUBaeMBIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTACIIHHBIE MMPOOEITHI B
YCBOGHUHU BOIIPOCOB Kypca (PU3UKH, HE MPEIMATCTBYIOIINE AAbHEHIIIEMY YCBOSHUIO
MPOrPaMMHOTO MaTepHalia; yMeeT MIPUMEHSTh MMOJTYYCHHbBIE 3HAHUS TIPU PEIICHUU MPOCTHIX
3a/1a4 ¢ UCMOJIb30BAHUEM TOTOBBIX (POPMYI, HO 3aTPYAHICTCS MPU PEIICHUH 3a/1a4, TPEOYIOMIIX
npeoOpa3oBaHus HEKOTOPBIX GOPMYIT; AOMYCTUI HEe OoJiee OHOM rpyOOoit OMUOKH U IBYX
HEJI0YETOB, He O0JIee 0JHOM TpyOOi U 0THOM HErpyOoi OmKMOKH, HE O0see NBYX-TpeX HErpyObIX
OIIMOOK, OTHON HETpyOOii OMMUOKU U TPEX HEJOUETOB; TOMYCTUII YETHIPE UIIH MSITh HEJJOUETOB.

OQGHKa 2 CTaBUTCA, €CIIN y‘IaH_[I/II\/'IC}I HC OBJIaACTI OCHOBHBIMU 3HAHUAMU U YMCHUSMU B
COOTBCTCTBHUHU C Tpe6OBaHI/I5IMI/I IMporpaMMmbI 1 JOIMYyCTHUJI OoJIbIIIE OMIHOOK U HEA04YCTOB, UEM

HEO0OXOANMO IS OLIEHKH.

OueHKa RUCbMEHHBIX KOHMPOAbHbBIX PAOOm.




OueHka S craBuTcs 3a pabOTY, BHIMOTHEHHYIO TTOJIHOCTHIO 06€3 OIMMOOK ¥ HEOUYETOB.

Onenka 4 craBuTcs 3a padoTy, BBIIOJIHEHHYIO TIOJHOCTHIO, HO ITPU HAIMYMHU B Hell He Ooree
OJIHOM HerpyOOoi OMMOKHU M OJHOTO HeAoYeTa, He OoJiee TpeX HEeI0UYETOB.

OneHka 3 cTaBUTCS, €CJIM YYCHUK MTPABUIIBLHO BBIIOJIHUI HE MeHee 2/3 Bceil paboThl Hiu
JIOMycTUII He OoJiee 01HOM rpy0oii OmMOKH U ABYX HE0YETOB, HE OoJiee 0HOI rpy0oii n oqHON
Herpy0Ooi ommoKku, He 6osiee Tpex HerpyObIX OMMOOK, OHOI HerpyOoi OMOKH U Tpex
HEJI0YETOB, IIPU HAJIMYUU YETHIPEX-IIATH HEJJOUETOB.

Ouenka 2 cTaBUTCS, €CJIN YUCIIO OIIMOOK U HEI0UETOB IIPEBBICUIIO HOPMY JAJISl OLEHKH 3 MU
NPaBUJIBHO BBIMOJHEHO MeHee 2/3 Bceil paboThl.

Ouenka 1ado0pamopHvlx padom.

OueHKa S cTaBUTCS, €CIIA YYAIIUNUCS BBITTOIHSAET pabOTy B IMOJTHOM 00BEME C COOTI0IEHUEM
HEOOXOUMOI MOCIIEI0BATENHHOCTH IPOBEACHHS ONIBITOB M U3MEPEHUI; CAMOCTOSITENILHO U
panroHaIbHO MOHTUPYET HE00X0IMMOe 000PYI0BAHUE; BCE OIBITHI IPOBOIUT B YCIOBHUIX U
pexnMax, 00ecTIedMBaIOIIUX MOTyYSHNUE TPABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIOAAET
Tpe6OBaHI/I$I IpaBUJI TCXHUKHA 6€3OHaCHOCTI/I; IMMPaBUBHO U AKKYPAaTHO BBITIOJHACT BCC 3aIINUCH,
TaOIHUIIBI, pUCYHKH. UepTexu, rpaduKu, BHIYUCICHHUS; TPAaBUIHHO BBHITIOIHIET aHATIN3
IIOTPELIHOCTEMN.

Ouenka 4 cTaBUTCS, €CIIN BBITIOTHEHBI TPEOOBAHMSI K OLIEHKE 5, HO OBLIO TOMYIICHO ABA-TPH
HesoueTa, He 6oJee 0THOM HerpyOoi OmMOKU M OJTHOTO HEJ0veTa.

Ouenka 3 craBuTCs, eciid paboTa BBITIOJIHEHA HE MOJTHOCTHIO, HO 00bEM BBIITOJTHEHHOW YacTH
TaKOB, YTO ITO3BOJISET MOJTYYHTh MPABUIIBHBIN PE3yJIbTAT U BBIBOI; €CIIA B XOJI€ TIPOBEACHHUS
OTIBITa ¥ U3MEPEHUS OBUTH JOMYIIEHBI OITHOKH.

OueHka 2 cTaBUTCS, €CIIM Pab0Ta BBITIOTHEHA HE MTOJIHOCTHIO M 00bEM BBHITIOJTHEHHON 4acTH
paboT HE MO3BOJISAET CIENATh IPABIIBHBIX BHIBOJIOB; €CIIU OTIBITHI, U3MEPEHHU S, BHIYHCICHUS,
HAOJI0IEHUS TIPOU3BOAMINCEH HETPABUIBHO.



