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[losicaurenpHas 3anucka
OO0mas xapakTepuCTHKA y4e0HOr0 nmpeaMera

Oduznyeckoe 0Opa3oBaHHWE B OCHOBHOW IIKOJIE TOJKHO 00ecreduTh (POpMHUpPOBAHHUE Y
oOyyaroluxcs MpeACTaBIeHU O HaydyHOMl KapTMHE MHpa — BaXXHOTO pecypca Hay4yHO-
TEXHUUYECKOTO Mporpecca, 03HaKOMJICHHE 00ydaromuxcs ¢ PU3NIeCKUMH U aCTPOHOMHYECKUMU
SIBJIIGHUSIMU, OCHOBHBIMH MPUHIIUIIAMH Pa0OThI MEXaHU3MOB, BHICOKOTEXHOJIOTHYHBIX YCTPOICTB
U TpubOpOB, pa3BUTHE KOMIIETEHIMI B pEIICHUHM WHKEHEPHO-TEXHUYECKUX U HAYy4HO-
UCCIIEIOBATENLCKUX 3a7au.

OcBoenne ydyeOHOro npeamera «Pu3nKa» HaAIMPaBICHO HA Pa3BUTHE Yy OOYYArOIIMXCS
MPEACTABICHUN O CTPOCHHUM, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS W IBIDKEHUS MaTepHUH, HA
OCBOEHHE 00YUaIOIUMUCS OOUINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUM, CO3/IaHUE
ycinoBud s (oOpMHpOBaHHMS — HMHTEIUIEKTYaJbHBIX, TBOPYECKUX,  TPAXKIAHCKUX,
KOMMYHHKAITIOHHBIX, UH(POPMAIIMOHHBIX KoMIeTeHImiH. O0yJaronuecss OBIaJCIOT HAyYHBIMH
METOJIaMU  PEIICHUs Pa3IUYHbIX TEOPETHMYECKUX U MPAKTUYECKUX 3a7ad, YMEHHUSIMHU
(GbopMynUpoBaTh THUIMOTE3bl, KOHCTPYHPOBATh, MPOBOAMUTH OSKCIEPUMEHTHI, OIICHUBATH M
aHAJIM3UPOBATh MOTYYEHHBIE PE3YNbTAThl, COMOCTABIATh UX C OOBEKTUBHBIMU PEATTUSMU KU3HHU.

YueOnblii npeaMer «dPusnkay crnocodcTByeT (GOPMUPOBAHUIO Yy OOYUAIONIMXCS YMEHHMA
0e30macHO HCIOIB30BaTh JIA0OpaTOpHOE O00OpYyIOBaHWE, MPOBOJIUTH €CTECTBEHHO-HAYYHBIS
UCCIICIOBAaHHUST U DKCTIICPUMEHTHI, aHAJM3UPOBATh IOJNYYCHHBIC PE3yJIbTAaThl, NMPEACTABISATh U
HAYYHO apryMEHTHUPOBATh ITOJTyYCHHBIC BHIBOIBI.

Pabouass mporpamma I'BOY COIIl Nel ropoma Kunens «®usmka 7-9 kimacce»
pa3paboTaHa Ha OCHOBE CJIEIYIOIIUX TOKYMEHTOB:

1. ®enepanpnbiii 3akoH «O0 oOpazoBanum B Poccuiickoit ®eneparum» 2012 roma u
tpedoBanuss ®I'OC BTOPOro NOKOJIEHHUsI OCHOBHOI'O O0IIET0 00pa30BaHHUS.

2. ®epnepanbHbI TOCYIapCTBEHHBIH 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO OOIIETro
o0pa3oBaHMs, YTBEPXACHHBIH MpHKa3oM MUHHUCTEPCTBA O00pa3oBaHMA M HAayKH
Poccuiickoit ®eneparun ot 17.12.2010 Ne  «OO0 ytBepxknennn DenepaabHOTO
roCyJIapCTBEHHOI0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO O0IIEro 00pa30BaHUsM.

3. Ilpumepnas ocHoBHas oOpa3oBaTelibHas MpOrpaMMa OCHOBHOI'O OOIIEro oOpa3oBaHMSL.
®dwusuka. 7-9 knaccsl : paboune nporpammel / coct. E. H. Tuxonosa. — 5-e uzn., nepepao.
— M. : lpoda, 2015.

4. OcHoBHas o0pa3oBaTenbHasl porpaMmma OCHOBHOTo o01iero oopazosanus [ bOY COII
Nel ropoma Kunens ¢ yuerom ocoOeHHOCTEH y4eOHOTO 3aBElCHUS U 3alpocCaMu

o0ydJaromuxcs, Ha OCHOBE pabounX MpOrpamm:



Onucanue mecra y4ye0HOro npeamera, Kypca B yueOHOM IUIaHe.

dusuka KonuyectBo yacoB B | KonmnuecTBo yueOHBIX Bcero yvacos 3a
HEJIENI0 HEJENb yueOHBIN ToJ
7 Kjacc 2 34 68
8 Kjacc 2 34 68
9 kacc 2 34 68
Utoro: 204 yacoB 3a Kypc

JIMuHOCTHBIE, MeTaNpe/IMeTHBIE U MIPeIMeTHbIE pPe3y/JbTaThbl 0CBOECHHUS
cojlep KaHusl MpeaMeTa

7 kiaacce
JIuunocmuvimu pesynomamamu n3ydenus kypca «dusnka» B 7-M Ki1acce SBISETCS
(dbopMHpOBaHUE CIEAYIOMNX YMEHUN:
OmnpenensTs U BbICKA3bIBaTh MO PyKOBOJCTBOM II€Jjarora caMble 001ue s BCceX JroAei
NpaBUJiIa MOBEJICHHS MIPU COTPYAHUYECTBE (STHUUECKUE HOPMBI).
B npennoxeHHBIX Me1aroroM CUTYyalusax OOIIEHUS U COTPYIHUYECTBA, OMUPASCh HA O0IIKe AJIs
BCEX MPaBUJIa MOBEJICHHS, AETaTh BEIOOP, IPH MOAACPKKE IPYTUX YUACTHUKOB IPYIIIBI U
neaarora, Kak MmoCTyHTb.
CpencTBOM JAOCTHKEHHUS STHX PE3YJIbTATOB CIYKHUT OpraHU3aluUs Ha yPOKe MapHO-TPYIIIOBOH
paboTHI.
Memanpeomemnvimu pezynvmamamu n3ydeHus Kypca « Pu3uka» B 7-M KJ1acce sSBISIOTCS
(dhopMHUpOBaHKE CIEAYIOMIMX YHUBEPCATBHBIX yueOHbIX nercTBuid (Y'Y ).
Pecynamusnvie VVJI:
Omnpenensts U GOpMyIUPOBATH LIEJb IEATEIHLHOCTH Ha YPOKE.
IIporosapuBars 10OCIE10BATEIBLHOCTD ACCTBUI HA YPOKE.
YuuTbcs BhICKA3bIBAaTh CBOE MPEATNONIOKEHHE (BEPCHIO) Ha OCHOBE Pa0OThI C UILTIOCTpAIUei
yueOHUKa.
Yuutbesa paboTath 10 NPeUI0KEHHOMY YUUTEIEeM ILIaHy.
CpenctBoM (OPMHUPOBAHUS ITUX JEHCTBUI CIYKHUT TEXHOJOTHS MPOOIIEMHOTO IUAIOTa Ha
JTare U3y4eHusi HOBOTO MaTepuaia.
VY4UTBCS OTIMYATH BEPHO BBIMIOJIHEHHOE 33/1aHUE OT HEBEPHOTO.
Y4uTbCa COBMECTHO C YUUTENEM U IPYTUMH YUSHUKAMH J1aBaTh YMOLIMOHAIBHYIO OLIEHKY
JESTeTbHOCTH KJlacca Ha ypOKe.
CpenctBoM GOpMUPOBAHUS ITUX ACHUCTBUIA CIYKHUT TEXHOJIOTHS OLIEHUBAaHUS 00pa30BaTEeNbHBIX
JTOCTIDKEHHH (Y4eOHBIX YCTIEXOB).
Hosnasamenvuvie YYJI:
OpueHTHPOBATHCS B CBOCH CUCTEME 3HAHMI: OTIMYATh HOBOE OT YK€ M3BECTHOTO C IIOMOIIIBIO
YUUTES.
Jlenatb mpeaBapuTeNbHbI 0TOOP HCTOYHUKOB MH(POPMAIIUN: OPUEHTHPOBATHCS B yUeOHHKE (Ha
pa3BoOpOTE, B OTJIABJICHHUH, B CJIOBApPE).
JloObIBaTh HOBBIC 3HAHUS: HAXOJIUTh OTBETHI HAa BOIIPOCHL, UCIIONIB3YS YUeOHHUK, CBOM
KU3HEHHBIN OMBIT U UH(OPMAILIHIO, TOJIYYEHHYIO Ha YPOKE.
[TepepabaTbIBaTh MOMYYCHHYIO HH(POPMAITUIO: I€1aTh BBIBOABI B PE3yIbTaTE€ COBMECTHOM
paboThI Beero Kiacca.
[lepepabaTbIBaTh MOJYyYCHHYIO HH(POPMAITUIO: CPABHUBATD U KIACCUPHUIIMPOBATH.
[Ipeo6pa3oBbiBaTh HHGOPMAIUIO U3 OJHON (POPMBI B JPYTYIO:
COCTABIIATh (PU3UUECKUE PACCKA3bl U 33/1a4H HA OCHOBE MPOCTEHINNX (PU3HUECKUX MOJIENICH
(mpeaMEeTHBIX, PUCYHKOB, CXEMaTHUECKUX PUCYHKOB, CXEM); HAXOUTh U (OPMYIHUPOBATH




peleHre 3aJjauu C MOMOIIBIO MTPOCTEUIINX MOAeeH (IpeAMETHBIX, PUCYHKOB, CXeMaTUYECKHX
PHUCYHKOB, CXEM).

CpenctBoM (hOpMUPOBAHUS ITUX JCHUCTBHMA CIYXKHUT YI€OHBIM MaTepHral U 3aaHus yueOHUKa,
OpUEHTHPOBAHHbBIE HA JINHUU PAa3BUTHS CPEACTBAMH IIpEIMETA.

Kovmmynuxamusnvie YVJI:

JIoHECTH CBOIO MO3UIHUIO IO APYTUX: OPOPMIIATH CBOIO MBICJIb B YCTHON M MUCbMEHHOM peuH (Ha
YPOBHE OJTHOT'O MPEJIOKEHHSI UM HEOOIBIIOTO TEKCTA).

Cnymarh ¥ MOHUMATh Pedb IPYTHUX.

UutaTh U epecKka3biBaTh TEKCT.

CpenctBom (HOpMHUPOBAHUS ITUX ACHCTBUHN CITYKUT TEXHOJOTHS MPOOIEMHOTO JUaIora
(mOOyX) TarOIIUK ¥ TIOJBOASIIUIN TUATIOT).

CoBMeCTHO JOrOBapuBaThHCS O MpaBUIIax OOIICHUS U OBEIEHUS B IIKOJIE U CIEI0BaTh UM.
VY4YuThCS BBINIOJIHATH PAa3IMYHbIE POJIH B TPYIIE (JUAEPA, UCIIOIHUTENSA, KPUTHKA).

CpenctBoM GOpMUPOBaHUS ITUX AEUCTBUI CIYKHUT OpraHu3anus padboThl B Hapax v MajbIx
rpynmax (B METOAMYECKUX PEKOMEHAAIMSX JaHbI TAKUE BapUaHThI IPOBEICHUSI YPOKOB).

8-ii kiace

Juunocmuvimu pe3ynbmamamu N3y4eHUs IPEIMETHO-METOIMUECKOro Kypca «Pusuka» B 8-M
KJ1acce sBisieTcss (GOpMHUPOBAHUE CIASAYIOIINX YMEHUMN:

CaMOCTOSTENBHO OMPEAETATh M BBICKA3bIBATh OOIIUE TS BCEX JIOACH MpaBuiia MOBEACHUS MIPH
COBMECTHOH paboTe U COTPYIHUYECTBE (ITHUYECKHE HOPMBI).

B npennokeHHBIX Me1aroroM CUTYyalusax OOMIeHUsS U COTPYJHUYECTBA, OMUPASCh HAa O0IIKe AJs
BCEX MPOCTHIC MPaBUIIA MOBEACHHS, CAMOCTOSTEIILHO JIeJIaTh BBIOOP, KAKOH IMOCTYIIOK
COBEpIIIHTb.

CpecTBOM JTOCTHKEHUS dTUX PE3YIbTATOB CIYKHUT YICOHBIM MaTeprall U 3a1aHus YIeOHUKA,
HAaIlEJICHHBIE Ha 2-10 TUHUIO Pa3BUTHS — YMEHUE OMPEAEIATh CBOE OTHOIIICHUE K MUPY.
Memanpeomemuvimu pe3yivmamamu n3ydeHus kypca «du3mka» B 8-M Ki1acce SBISIOTCS
(dbopMUpOBaHUE CIEIYIOIINX YHUBEPCAIBHBIX YUeOHBIX IEHCTBUH.

Peeynamusnoie YV

OmnpenensTs 1eib IeATEIHHOCTH Ha YPOKE CaMOCTOSITENBHO.

YYHUTbCS COBMECTHO C YUHTETIEM OOHAPYKHUBATh U (DOPMYITHPOBATH YICOHYIO

po0JieMy COBMECTHO C yUUTEIIEM.

YYHThCS IAHUPOBATHh YICOHYIO ICITEIHLHOCTh HAa YPOKE.

Bricka3bIBaTh CBOIO BEPCHIO, MBITATHCA MPeAaraTth Cocod e€ mpoBepKu.

Paboras 1o npeaoxkeHHOMY TUTaHy, HCITOJIb30BaTh HEOOXOUMBIC CpelicTBa (YICOHUK,
mpocTeiimme mpruOopbl U UHCTPYMEHTHI).

CpenctBom (HOpMHUPOBAHUS ITUX ACHUCTBUHN CITYKUT TEXHOJIOTHS MPOOJIEMHOTO AUayiora Ha
JTare U3y4eHHsi HOBOTO MaTepuaa.

OnpenensTh yCIemHOCTh BRITIOIHEHHUS CBOCTO 3a/IaHUS B HAJIOTE C YIUTEIICM.

CpenctBom GhOpMUPOBAHUS ITUX ACHUCTBUI CIYKHUT TEXHOJOTHS OLIEHUBAaHUSI 00pa30BaTENbHBIX
TOCTIDKEHHH (YIeOHBIX YCTIEXOB).

Hosnasamenvuvie YYJI:

OpHeHTHPOBATHCS B CBOCH CHCTEME 3HAHWH: IOHUMATh, YTO HY)KHA JIOTIOJTHUTETbHAS
uHbopManus (3HaHUS) IS pelIeHns yueOHOM 3a/1a4u B OJUH IIIar.

Jlenate ipeaBapuTEIbHBIA 0TOOP UCTOYHUKOB MHPOPMAIIUH [Tl PEIICHHUS YIeOHOU 3a1auH.
J1oObIBaTh HOBBIE 3HAHUSA: HAXOUTh HEOOXOAUMYIO HH(MOPMALIMIO KaK B ydeOHUKE, TaK U B
MIPEIUIOKEHHBIX YIUTEIIEM CIIOBApPSIX U SHIUKIIONECAUSAX (B yaeOHUKE 2-T0 Klacca JijIs 3TOTO
MPeyCMOTPEHA CIIeIUAIbHAS «IHIMKIIONEANUS BHYTPU YUCOHUKAY).

J1oObIBaTh HOBBIC 3HAHUS: U3BJICKATh HH()OPMAIIHIO, TIPESICTABICHHYIO B Pa3HBIX (hopMax (TEKCT,
Tabnuua, cxema, WUTFOCTpaIus U JIp.).

[TepepabarbIBaTh OTYYCHHYIO HHDOPMAIIHIO: HAOTIOAATH U JACJIATh CAMOCTOSITCIILHBIC BEIBOIBI.




CpenctBoM (hOpMUPOBAHUS ITUX JEHUCTBHIA CIYKUT YI€OHBIM MaTepral — yMEHHE OObICHATh
MHUP.

Kovmynuxamuenvie YV/I:

JloHeCTH CBOIO MO3UIHUIO JI0 APYTUX: OPOPMIIATH CBOIO MBICJIbh B YCTHON U MUCbMEHHOH peuH (Ha
YPOBHE OJTHOTO MPEATIOKEHUS WA HEOOIBIIIOTO TEKCTA).

Crnymiath ¥ MIOHUMATh PEYb IPYTUX.

BripazurenbHo nepeckas3blBaTh TEKCT.

Berynarts B Oeceny Ha ypoKe U B KHU3HHU.

CpenctBoM (GOpMUPOBAHUS ITUX JEHUCTBHIA CIYKHUT TEXHOJIOTHUS IPOOIEMHOTO THaIora
(moOy>KTarOIIHI 1 TIOBOASIINKN TUAJIOT) U TEXHOJIOTHS TTPOTYKTUBHOTO YTECHUS.

CoBMECTHO JOTOBapUBATKLCS O MPaBUIIaX OOIICHUS U TIOBE/ICHUS B IIKOJIE U CIIEI0BATh UM.
VYYUThCS BBITIOJNHATH PAa3JIMYHbIE POJIH B TPYIINIE (JTUAEPA, UCTIOTHUTEIS, KPUTHKA).

CpenctBoM GhOpMUPOBAHUS ITUX ACHCTBUIA CIYKHUT paboTa B MaJIbIX TPYMIax (B METOAMYECKUX
PEKOMEHIAIUAX JaH TaKOW BapuaHT MPOBEICHUS YPOKOB).

9-11 knaccol

JIuunocmuvimu pezyromamamu 3y4eHusi yaeOHO-METOINYECKOT0 Kypca «Dusuka» B 9-m
KJ1accax sBJisieTcs: GOpMUPOBAHUE CIEAYIOMIUX YMEHUM:

CamoCTOATENBHO ONPEAETATh U BRICKAa3bIBAaTh OOIIME IS BCEX JIIOJICH MpaBuiia MOBEACHUS IPU
OOIIIEHNHN U COTPYAHUYECTBE (ITUYECKUE HOPMBI OOIICHUS ¥ COTPYTHUYECCTBA).

B camocTOsATENbHO CO3/IaHHBIX CUTYAIMSIX OOIICHUS ¥ COTPYAHUYECTBA, OMUPAsCh HAa 00IIHe
JUIS BCEX MPOCTHIE MpaBujia MOBEACHHUsI, 1e1aTh BEIOODP, KAKOW MOCTYIOK COBEPIIUTS.
CpencTBOM JTOCTHKEHHUS STHX PE3YJIbTATOB CIYXKHUT y4eOHBIM MaTepuall — yMeHUE ONpeAesaTh
CBOE OTHOIICHHE K MUPY.

Memanpeomemuvimu pezynvmamamu N3y4eHus yaeOHO-METOMUECKOT0 Kypca «Pu3uka» B 9-
OM KJIacce SIBJISIFOTCS (POPMUPOBAHUE CIICAYIOIIUX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIA.
Pecynamusnvie VVJI:

CaMocTosTenbHO (HOPMYIMPOBATH LIETH YPOKa MOCIIE IPeIBAPUTEILHOTO 00CYKICHUS.
Y4auThcst 00HapYKUBATh U POPMYIUPOBATH YUEOHYIO TIPOOIEMY.

CocTaBusTh IJIaH PEIICHUs MPoOJIeMBI (3a1a49H).

Pabotast o miany, cBEpsITh CBOM ACUCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKHU CAaMOCTOSATEIBHO.

CpenctBoM (OPMHUPOBAHUS ITUX JEHCTBUI CIYKHUT TEXHOJIOTHS MPOOIIEMHOTO AUAIOTa Ha
JTare U3y4eHusi HOBOTO MaTepuaia.

B nuanore ¢ yunreneM y4uTbcs BbIpabaThIBaTh KPUTEPUU OLIEHKU M OTIPENIEIATH CTETIEHb
YCHEIIHOCTH BBITIOJHEHUS CBOEH pabOTHI M pabOThI BCEX, UCXOJIS U3 UMEIOLINXCSA KPUTEPUEB.
CpenctBoM (OPMHUPOBAHUS ITUX JCHCTBUI CITYKHUT TEXHOJIOTHS OLCHUBAHUS 00pa30BaTEIbHBIX
JOCTH)KEHUM (YI€OHBIX YCIIEXOB).

Lloznasamenvnvie YYVJI:

OpueHTUpOBaTHCS B CBOCH cUCTEME 3HAHUI: CAMOCTOSTEIBHO MIPeIIoiaraTh, Kakas
uHpOpMaLus Hy)KHA IS pelIeHus] y4eOHOH 3a1a4il B HECKOJIBKO IIAroB.

OtbupaTh HEOOXOAUMBIE JIJIs pElIeHHs yueOHO! 3a/1a4i UCTOUHUKH UH(OPMALIUH.

JloObIBaTh HOBBIE 3HAHMUS: U3BJIEKATh HH(POPMAIINIO, TIPEACTABICHHYIO B pa3HbIX (hopMax (TEKCT,
TabnuIa, cXxeMa, WUTFOCTPAIHS U JIp.).

[lepepabaTbIBaTh MOTyYCHHYIO HH(POPMAIIUIO: CPAaBHUBATH U TPYNIHPOBATH (DAKTHI U

SIBJICHUS; OTIPEACIIATh IPUYUHBI SIBICHHUH, COOBITHIA.

[TepepabaTbIBaTh MOMTYYCHHYIO HH(POPMAIIUIO: I1€7aTh BRIBOABI HA OCHOBE 0000OIICHNUS 3HAHHH.
[Ipeo6pa3oBbIBaTH MHPOPMAIUIO U3 OJHOM POPMBI B APYTYIO: COCTABIATH MPOCTON

TUTaH M CJIOKHBIH IJ1aH y4eOHO-HAyYHOT'O TEKCTa.

[Ipeo6pa3oBbiBaTh HHGOPMAIUIO U3 OJHOM POPMBI B APYTYIO: MPEACTaBIATh HHPOPMALIHIO B
BUJIC TEKCTA, TAOIUIIBI, CXEMBI.

CpenctBom (OPMHUPOBAHUS ITUX ACHCTBUIN CIIYKUT yU4eOHBIN MaTepHall.

Kommynukamuenvie YVJI:




JIoHeCTH CBOIO MO3MIIHMIO JI0 APYTHX: O(OPMIISTH CBOM MBICIH B YCTHON M MMMCBMEHHOM peun ¢
Y4€TOM CBOUX YUEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAIIUM.

JIOHECTH CBOIO MO3ULIUIO IO JPYTUX: BBICKA3bIBaTh CBOIO TOUKY 3PEHUS U MBITAThCS €€
000CHOBATh, IPUBOS APTYMEHTBHI.

Caymate ApYTrHx, MbITaThCs IPUHUMATH JIPYTYIO TOUKY 3pEHHUs, ObITh TOTOBBIM U3MEHHUTH CBOIO
TOUYKY 3pEHHUSI.

CpenctBoM (OPMHUPOBAHUS ITUX JEHCTBUI CIYKHUT TEXHOJIOTHS MPOOIEMHOT0 AUAIora
(MOOYKTarOIIHI ¥ TIOBOSIIINI THAJIOT).

YuraTh BCIyX U TPO ce0st TEKCTHl Y4EOHUKOB U IIPU ATOM: BECTH «IHAJIOT C aBTOPOM»
(mporHo3upoBath OyAyllee UTEHHE; CTABUTh BOIIPOCHI K TEKCTY M UCKAaTh OTBETHI; IPOBEPSATH
ce0s1); OTIENATh HOBOE OT U3BECTHOTO; BBIIENATh IJIaBHOE; COCTABIATH IJIaH.

CpenctBoM GOpMUPOBAHUS ATUX JEHUCTBUM CIYKHUT TEXHOJOTUS IPOAYKTUBHOIO YTEHUS.
JloroBapuBaThCs C JIFOJbMU: BBITIOJIHSS Pa3IN4HbIE POJIM B IPYIIE, COTPYIHUYATD B
COBMECTHOM pELICHUU MPOOIIEMBI (3a/1a4H).

YuuTbcs yBaXKUTEIBHO OTHOCUTHCS K TIO3ULIMU JPYTOr0, IMBITAThCS 10TOBAPUBATHCS.
CpenctBoM GOpMUPOBaHUS ATUX AEUCTBUNA CIYKHUT paboTa B MaJIbIX IpyIIax.

IIpeomemnnte pezyromamut 7-9 Knacc:

BbINYyCKHUK HAYYUTCS:

e coOmofaTh mpaBuia O€30MAaCHOCTH W OXpaHbl Tpylda Npu paboTe ¢ y4eOHBIM HU
n1a0opaTOpPHBIM 000PYIOBAHHEM;

e [OHMMATh CMBICJI OCHOBHBIX (PM3MUYECKUX TEPMHUHOB: (pusnueckoe Teno, huznyeckoe
SBIICHHUE, (PU3NUECKasi BEININHA, CTUHHUIIBI H3MEPECHUS;

® pacro3HaBaThb MPOOJIEMbI, KOTOPbIE MOXKHO PpEIIUTh NPU TOMOLIM (HU3UUECKUX
METOIOB; aHAJM3UPOBATH OTICIBHBIC STAlbl MPOBEIACHUS HCCICIOBAHUN M MHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUH U OMBITOB;

e CTaBUTH OTBITHI MO UCCIECIOBAHHUIO (U3NYECKUX SBJICHUN WM (U3NIECKUX CBOWMCTB
Tesq 0e3 HCMONb30BaHUS NPSAMBIX H3MEpPEHMid; MpH 3ToM (GopMyaupoBaTh Mpodiiemy/3anaqy
y4e0HOr0 3KCIepUMEHTa; COOMPATh YCTAHOBKY W3 MPEIOKCHHOTO 00OPYIOBAHHUS;, TIPOBOIUTH
OIBIT U (POPMYJIUPOBATH BBIBOJIBI.

Hpumevanue. [lpyu mpoBeaeHNU HUCCIENOBAaHHUS (PU3UUECKUX SIBICHUH H3MEPUTEIHHBIC
OpuOOpBl  UCMONB3YIOTCS JIMIIb KakK MJAaTYMKM M3MEpeHHs (PU3MYECKHX BEIMYMH. 3alucu
MMOKA3aHUH NPSIMBIX U3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

e TOHMMATh POJIb FKCIIEPUMEHTA B MTOJy4YCHUH HAy4HOH MH(OpMaIH;

e TIPOBOAMTH TPSMBIC M3MEpeHHs (PU3MYECKMX BEIWYHMH: BpPEMs, PAacCTOSHHE, Macca
Tena, 00beM, cuiia, TeMIleparypa, aTMOC(EepHOe JaBJleHUE, BIAKHOCTh BO3/yXa, HAMpPsKEHHE,
ciia TOKa, pPagualdoOHHBIA (OH (C HCHOJIB30BAHWMEM JO3UMETpa); IMPH 3TOM BBHIOMPATH
ONTUMAJIbHBIN CIIOCO0 M3MEPEHMS U UCTIOIb30BaTh MPOCTEHIINE METO/IbI OLEHKH MOTPEIIHOCTEH
U3MEPECHUM.

[Tpumeuanue. Jlrobas yueOHas nmporpamma J0JDKHA 00ecreuuBaTh OBJIAJICHUE MPSIMBIMU
M3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NIECKUX BEITMYNH.

e TPOBOAMTH HCCIIEOBAHME 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYUH C HCIOJIb30BAaHHEM
OpSAMBIX W3MEPEHWI: TPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (HKCHPOBATH pE3YJIbTaThI
MOJIyYeHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYHMH B BHUJE TaOJMIl U IpadUKOB, JI€JaTh BBIBOAI
0 pe3yJibTaTaM UCCIIEI0BAHNUS;

e MPOBOAMTH KOCBEHHBbIE H3MEPEHUS (PU3MUECKUX BEJIWYMH: TPH BbINOJIHEHUH
U3MEpeHuil coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEQys NPENIOKEHHON WHCTPYKIIWH,
BBIUUCIIATh 3HAUEHUE BEJMYMHBI U aHAJTM3UPOBATh MTOJyYSHHbIE Pe3yIbTaThl C yU€TOM 3aJJaHHOM
TOYHOCTH U3MEPEHU;

* AHAJIM3MPOBATH CUTYAIMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NPOSIBIICHUE WM3YYCHHBIX (U3UYECKUX SBICHHA WIM 3aKOHOMEPHOCTEH ¥ TPHUMEHSTh



UMEIOIIUECs 3HAHUS 1711 X O0BSCHEHUS;

e TIOHUMAaTh TPHUHIUIBI JEUCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
yCIOBUS UX O€30MaCHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM JKU3HU;

® WCIIOJIK30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3a71a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATypy O
(bU3HYECKUX SIBICHUSAX, CIIPABOYHBIC MaTEPHAIIbl, pecypchl IHTepHET.

BhINyCKHMK MOJYYUT BO3MOKHOCTb HAYYUTHCS:

e OCO3HaBaTh IIEHHOCTh HAYYHBIX HCCIEIOBAaHUHN, pONb (QU3UKA B PACHIMPEHUU
MpeJICTaBICHU 00 OKpYXKaroIeM MUPE U €€ BKJIaJ B YJIy4llleHUE KaueCcTBA KU3HU;

e UCTOJb30BaTh MPUEMBI MOCTPOCHUS (PU3MUECKUX MOJENel, Toucka u GopMyITUPOBKU
JIOKA3aTEIbCTB BBIABUHYTBIX THUIIOTE€3 M TEOPETUYECKHMX BBIBOJOB HAa OCHOBE HSMITUPUYECKHU
YCTaHOBJICHHBIX (DAKTOB;

e CpaBHUBAaTh TOYHOCTh W3MEPEHHsS] (PU3NYECKHX BEIWYMH 110 BEJIUYHHE HX
OTHOCHUTENBHOM MOTPEIIHOCTH IIPU IPOBEAECHUHU NPSIMBIX U3MEPEHUI;

e CaMOCTOSITEJIbHO TMPOBOAWTH KOCBEHHBIE HM3MEPEHHS W HCCIEAOBAHUS (PU3MUECKUX
BEJIMYMH C UCIIOJIb30BAHUEM PA3IIUYHBIX CTIIOCOOOB U3MEpEeHHs (PU3MUYECKUX BEIMYUH, BEIOUPATH
CpeICcTBa M3MEPEHUs C YYETOM HEOOXOJMMOW TOYHOCTH H3MEpPEHWU, OOOCHOBHIBATH BBHIOOD
criocoba M3MepeHusi, aJIeKBaTHOTO IMOCTABIEHHOW 3a/aye, MPOBOJIUTH OLIEHKY JOCTOBEPHOCTH
MOJTYYECHHBIX PE3YJIbTATOB;

e BOCHpPUHUMATh HH(MOPMANNIO (U3HUECKOTO COACPNKAHHUS B HAYYHO-TOMYJISIPHOM
JTUTEpPAType € CPEACTBAX MacCOBOM WH(GOPMAIMH, KPUTUYECKH OIEHWBATh MOIYYCHHYIO
nHGOPMAIINIO, aHATU3HUPYSI €€ COIep )KaHne U TaHHbIe 00 HCTOUYHUKE UH(OPMAIINN;

e CO0371aBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIEHUS O (PU3UYECKUX SBIICHUSX
HA OCHOBE HECKOJIBKHUX MCTOYHUKOB MH(OPMAIIMH, COTPOBOXK/IATH BHICTYIUICHHE TIPE3CHTAIINEH,
YYHUTBIBasI 0COOCHHOCTH ayJAUTOPHUU CBEPCTHUKOB.

MexaHu4ecKkue siBJICHUS

BbInyCKHMK HAYYUTCH:

e pAacro3HABAaTh MEXAaHUYECKHE SBJICHHS M OOBSCHATH Ha OCHOBE MMEIONINXCS 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SIBIICHHUI: PABHOMEPHOE U HEPABHOMEPHOE
JBU)KECHUE, PABHOMEPHOE M PABHOYCKOPEHHOE NPSAMOJMHEUHOE IBHKEHUE, OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHUS, CBOOOTHOE IMaJIEHNE TEJ, PABHOMEPHOE JABMKEHHUE TI0 OKPY>KHOCTH,
WHEpLMs, B3aUMOJICMCTBUE TEJl, PEAKTUBHOE IBH)KEHUE, Iepeiada JaBJICHUs TBEPABIMU TEIAMH,
KHUIKOCTIMHA M Ta3aMu, aTMochepHOe HaBJeHHE, IUTaBaHWE TeJ, PABHOBECHE TBEPJBIX Tel,
UMEIOINX 3aKPeIJICHHYI0 OCh BpallleHHus, KoyiebaTenbHOE [BIKEHUE, PE30HAHC, BOJIHOBOE
IBUKEHHE (3BYK);

e OIKCHIBATH M3YYECHHBIE CBOMCTBA TE€JI M MEXAaHUYECKHUE SBIICHUS, HCIIOIb3Ys
(bu3nyecKkue BeTUUMHBI: MyTh, MIEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, TIepro/l 0OpalleHusl, Mmacca
Tena, MJIOTHOCTh BEIIECTBa, CHJa (CHia TSDKECTH, CHIIa YINPYrOoCTH, CHJIa TPEHHs), JaBJICHUE,
WMITYJIbC Te€la, KUHETWYeCKas HSHEPTus, TMOTCHIHMAJbHAsS JHEPrus, MeXaHhdeckas pabdora,
Mexanuuyeckas MomrHocTh, KIIJI mpu coBepmieHuu paboOThl € HCMHOIB30BAHHUEM IPOCTOTO
MEXaHW3Ma, CUJIa TPCHHS, aMIUTUTY/1a, TIEPUOJ] U YacTOTa KojieOaHUH, TMHA BOJTHBI M CKOPOCTH
€€ pacmpoCTpaHEHHUs; TpH ONHCAHUM TMPABWIBHO TPAKTOBaTh (UBUYECKUN  CMBICT
WCIIONIB3YEMBIX BEJIMYMH, WX OOO3HAYCHMs] W €IUHUIIBI W3MEPEHHUs, HaxOIUThb (OpMYyIIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3MUYECKYIO BEJIMUMHY C IPYTMMH BEIMYMHAMM, BHIYHUCIISATH 3HAUCHUE
(hU3UYECKON BETMYHUHEI;

® AHAJIM3UPOBATH CBOMCTBA TEJI, MEXAHUYECKHE SIBJICHHUS M MPOLECCHI, HCIOJIb3Ys
(bU3MYeCcKre 3aKOHBI: 3aKOH COXPAHECHMsI DHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHS, TPUHIIMIT
cymeprno3unuu cui (HaxokaeHue paBHojevicTByromei cuibl), I, II u Il 3akonsl HeioToHa,
3aKOH COXpaHEHHs HMIMyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna; npu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEMaTHYE€CKOE BEIPAKEHHE,

e pasnuyaTh OCHOBHBIC MPU3HAKKA HM3YyYEHHBIX (U3MUECKUX MOJIETIeH: MaTepuaibHas
TOYKA, HHEPLMAJIbHAS CUCTEMA OTCUETA;

e pemaTh 337a4u, UCTONb3ysd (PU3NUYECKHE 3aKOHBI (3aKOH COXPAaHEHUS YHEPrHH, 3aKOH



BCEMHUPHOI0 TAroTeHus, npuHuun cyneprnosuuuu cwi, I, II u III 3akoHsl HeroToHa, 3akoH
COXpaHEHHusi uMIynbca, 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena) U (QOpMYyJbL,
CBSI3bIBaOIIME (DU3NYECKHE BEIMYMHBI (MIyTh, CKOPOCTb, YCKOpEHHE, Macca Tena, MIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, UMITYJIbC Tella, KMHETHYECKash SHEPTHs, MOTEHUUAaJIbHAas JHEpIus,
MexaHuueckass pabora, MexaHuueckas MomHocTh, KIIJ] mpoctoro mexanusma, cuiaa TpEeHUs
CKOJIbXKEHUS, KOOPPUIIMEHT TPEHHUsI, aMILTUTY/a, TIEpUOJl U YacToTa KoseOaHuil, 1JMHa BOJIHBI U
CKOPOCTb €€ PpacIpOCTPAaHEHHUs): HAa OCHOBE aHalIM3a YCJIOBMs 3aJaud 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBIACNATh (PU3NYECKHE BEIMYMHBI, 3aKOHBI U (QOpPMYJbl, HEOOXOIHWMBbIE Ui €€
peleHus, MPOBOAUTh pacueThl U OLEHMBATH PEAbHOCThH MOJYYEHHOTO 3HA4YeHUs (pusnyeckont
BEJIMYMHBI.

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

e UCMOJb30BaTh 3HAHHUA O MEXAHWYECKUX SBICHHUSX B ITOBCEJIHEBHOM >KU3HU JUIS
obecriedeHrs: 6€30MaCHOCTH MPU OOPALIEHNUH C TPHOOpaAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHUs 310POBbsI M COOIOACHUS HOPM IKOJIOTHYECKOTO TIOBEJIEHUS B OKpY’KaloIlel cpere;
NPUBOAUTH TPUMEPHI MPAKTUYECKOTO HCIHOJIB30BAHUSA (U3MUECKUX 3HAHUM O MEXaHHYECKHX
SBIICHUSAX M (PU3NYECKUX 3aKOHAX; MPHUMEPHl MCIIOJIb30BAHUS BO300HOBIISIEMBIX HMCTOYHUKOB
OHEPTUH; DKOJIOTHUECKUX MOCIEACTBUM UCCIIEIOBAHNUS KOCMUYECKOTO IIPOCTPAHCTB;

e paziIuyaTh TPAHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MMOHUMATh BCEOOUIMI
XxapakTep (yHJaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHHMUECKOW SHEPruM, 3aKOH
COXPAaHEHHUs UMITYJbCa, 3aKOH BCEMHPHOTO TATOTEHHUS) M OrPAHMYEHHOCTH HCIIOJIb30BAHUSA
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u 1p.);

e HAXOAWThb aJEKBAaTHYIO MpPEJIOKEHHOW 3adaue (QU3NYECKYI0 MOJENb, pa3pelaTh
npobjeMy Kak Ha OCHOBE MMEIOLIMXCS 3HAHMM 10 MeXaHMKe C HCHOJIb30BAHUEM
MaTeMaTHYECKOro anmnapara, Tak U Ipyu IOMOIIU METO/I0B OLIEHKH.

TenJioBbie ABJICHUA

BbInyCKHMK HAYYUTCH:

e pacro3HaBaTh TEIUIOBBIE SIBJICHHUS M OOBACHATH Ha 0Oa3e HUMEIOIUXCA 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHUS 3TUX SBICHUM: AUPQY3Hsi, n3MEeHeHue oobema
TeJ TPH HarpeBaHUM (OXJIAXKAECHUH), OOJbIIas CKUMAEMOCTh Ta30B, Majas CKHUMaeMOCTh
KUIKOCTEM M TBEPIABIX TeJ; TEIUIOBOE PAaBHOBECHE, HCIApPEHHE, KOHJCHCALMs, IUIABIICHUE,
KpUCTANIN3aIMsl, KHUIIEHHWE, BIAXKHOCTh BO3yXa, pa3M4yHble CHOCOOBI Teryonepeaayu
(TEerIonpOBOJHOCTh, KOHBEKIUS, U3JIyUE€HUE), arperaTHble COCTOSIHUS BEIECTBA, MOTJIOLICHHE
SHEPruM MpH UCHAPEHUU JKUIAKOCTH M BBIIEICHHE €€ IPH KOHACHCALUU Iapa, 3aBHCHMOCTb
TEMIIEPATypbl KUTIEHUS OT JaBJICHUS;

e OIKUCHIBATh U3y4YCHHbIE CBOWCTBA TENl U TEIUIOBBIC SIBICHUS, HCIONB3Ys (hU3ndecKue
BEJIMYMHBI: KOJIMYECTBO TEIIOTHI, BHYTPEHHSSI SHEPIUsl, TEMIIEpaTypa, yAeabHasl TEIUIOEMKOCTb
BEIIECTBA, Y/AeJbHAas TEIUIOTAa IUIaBJICHUs, YyJeNbHas TEeIIoTa MapooOpa3oBaHMs, YJeNIbHAs
TEIUIOTa CrOpaHUsl TOIUIMBA, KO3(PPHUIMEHT MOJE3HOro IEHCTBHS TEIUIOBOTO JBUTATENs; MpU
OMMCAaHUM TIPAaBHJIBHO TPAKTOBaTh (U3UUECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
0003HAUYEHHUS U €JMHUIIBI U3MEPEHUSI, HAXOUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BETMUYMHAMM, BEIYUCIATH 3HAYCHUE (PU3NUECKOI BETUUNHBI;

® AHAJIU3HMPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJIICHUS W MPOLECCHI, HCIIOIb3Ys] OCHOBHBIE
IIOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YY€HHsI O CTPOCHHMH BEIIECTBA M 3aKOH COXPaHEHHS
SHEPTUH;

e pasnauyaTh OCHOBHBIC NMPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENeH CTPOSHMS Ia30B,
KHUJIKOCTEN U TBEPBIX TEI;

e TMPUBOIUTH MPHUMEPHl MPAKTUYECKOTO UCIONb30BaHUS (U3UUECKUX 3HAHUH O
TEIUIOBBIX SIBJICHUSX;

e pewaTh 3aJauM, MCIOJb3ys 3aKOH COXPAHEHWS SHEPruu B TEIUIOBBIX IpoLEccax M
dbopMynbl, cBs3bIBalOIIKME (U3NYECKUE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa,
ylenbHas TEMJOEMKOCTb BELIECTBA, YyJA€IbHAs TEIUIOTAa IUIABJICHUS, YJENbHAs TEIoTa
napooOpa3oBaHus, yAedbHas TEMJOTa CrOpaHus TOIIMBA, KOA((UIMEHT MONe3HOro AeHCTBUS



TEIJIOBOTO JBUTATENsl): Ha OCHOBE aHaM3a YCJIOBHUS 3a/lauyd 3alKCbIBATh KPAaTKOE YCJIOBHE,
BBIJICISITh (DU3UYECKHE BEJIMYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOIWMBIE IS €€ pEIICHHS,
MIPOBOANTDH PAcUeThl U OIICHUBATH PEAIbHOCTD MOJYYCHHOTO 3HAYCHUS (PH3NUECKON BETHUNHBL.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

® WCIOJNb30BaTh 3HAHUSA O TEIUIOBBIX SBJICHUSX B TOBCEIHEBHOM JKM3HU IS
oOecrnieueHus: 6€30MaCHOCTH MPHU OOPALEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaAMHU, JUIS
COXpPaHEHUs 3I0POBbSI M COOIOCHUS HOPM DKOJIOTUYECKOTO TIOBEJICHUS B OKpY KaIoIIel cpere;
MIPUBOAUTH IPUMEPHI HKOJIOTHISCKUX MOCIICICTBUIA pabOTHI JBUTATENICH BHYTPEHHETO CTOpaHus,
TEIJIOBBIX U THAPOIIIEKTPOCTAHIIUMI;

e pasnuyaTh TPAHUIBI MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IMOHWMATh BCEOOIIUIN
xapaktep (yHIaMEHTAIbHBIX (DPU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPTUH B TETUIOBBIX
MpoIieccax) U OrPaHUYCHHOCTh MCTIOIB30BAHMS YaCTHBIX 3aKOHOB;

e HAXOAWTHb aJICKBATHYIO MPEIJIOKEHHOW 3amaue (PU3NYECKYI0 MOJENb, pa3peliaTh
nmpoOjeMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHWM O TEIUIOBBIX SIBICHHSIX C HCIOJIH30BAaHUEM
MaTeMaTUYeCKOro anmnapara, Tak U Mpu NOMOIIU METO/I0B OLEHKH.

DJleKTpUYeCKHEe U MATHUTHBbIE SIBJIEHUSI

BbInyCKHMK HAY4YUTCH:

e pacmo3HaBaTh JJICKTPOMATHUTHBIE SBJICHUS W OOBICHATH HAa OCHOBE HWMEIOIIUXCS
3HAHUI OCHOBHBIE CBOMCTBAa WJIM YCIOBUS MPOTEKAHUS ATUX SBICHUN: BJIEKTPU3aLUs TeT,
B3aUMOJICCTBUE 3apsOB, DJEKTPUYECKUMH TOK M €ro JeWCTBHs (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE), B3aUMOJEICTBUE MAarHUTOB, DJIEKTPOMArHUTHasT MHAYKIUs, JEHCTBUE MarHUTHOTO
MoJisl Ha TIPOBOJHUK C TOKOM ¥ Ha JBIKYIIYIOCS 3apsDKCHHYIO YacTHIly, JIeHCTBHE
AJEKTPUYECKOTO TOJI HA 3apSHKEHHYIO YacTHILy, 3JEKTPOMATHUTHBIE BOJIHBI, MPSIMOJIUHEHHOE
pacrmpocTpaHeHHe CBETa, OTPAKECHUE U MPEJIOMIICHHE CBETa, TUCTIEPCHS CBETA.

® COCTaBJISATh CXEMbl JJEKTPUUYECKUX LENed ¢ MOCIeN0BATEIbHBIM M MapauieIbHbIM
COCIMHEHHEM DJIEMEHTOB, pa3jnuyvasl yCIOBHBIE 0003HAYEHUS AJIEMEHTOB JJICKTPUUECKHUX IIETICH
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JTAMIIOUKa, aMIIEPMETP, BOIBTMETP).

® WCIIOJIK30BaTh ONTUYECKHUE CXEMBI I TIOCTPOCHHS N300paKeHUH B TUIOCKOM 3epKajie
U coOuparoIei JInH3e.

e ONUCHIBATH W3YYCHHBIC CBOWCTBA TEN W DJIEKTPOMArHUTHBIC SIBJICHHS, HCIIOIB3YS
¢u3MYeCKue BETUYMHBI: AJIEKTPUYECKUM 3apsiji, cujia TOKa, DSJIEKTPUUYECKOEe HamNpsKEHUE,
AJIEKTPUYECKOE COTPOTUBIICHUE, YACIBHOE COMPOTHBIICHUE BEIIEeCTBa, PaboTa AJIEKTPUIECKOTO
MOJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
AJICKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA; MPU ONHUCAHUU BEPHO TPAKTOBATH
(GU3MYECKUH CMBICTT HCIONB3YEMBIX BEIWYMH, WX OOO3HAYEHHUS U EIUHHUIBI H3MEPEHUS,
HaxoJIUTh (POPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3HUECKYIO0 BEJTUUYUHY C APYTUMHU BETUIHHAMM.

e AHAJTU3MPOBATH CBOMICTBA TEJ, 3JIEKTPOMATHUTHBIE SIBJICHHUS U MPOLIECCHI, UCIIONb3Ys
(hU3UYeCKre 3aKOHBI: 3aKOH COXPaHEHUS DJIEKTPUUYECKOTO 3apsiia, 3akoH OMa JijIs ydacTka IenH,
3akoH J[xoyns-JleHna, 3aKOH NPSIMOJMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOH OTPaKeHUs
CBETa, 3aKOH MPEJIOMJICHHUSI CBETA; MPHU ATOM pa3inudaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYeCKOEe BhIPAKEHHE.

e TMPUBOAUTH TPUMEPHI TMPAKTUYECKOTO  HWCIONB30BAaHUA  (DU3UYECKUX  3HAHUHU
03JIEKTPOMArHUTHBIX SIBIICHUSAX

e pemiath 3a7a4M, UCTIONB3Ys (HU3NYEeCKUe 3aKOHBI (3akoH OMa JIJ1s yJacTKa IeTH, 3aK0H
Jxoyns-JleHua, 3akOH NPSMOJMHEHMHOTO PacHpOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUsI CBETa,
3aKOH TIPEJIOMJICHUs CBeTa) W (OPMYJIBI, CBS3BIBAIONINE (PU3NYECKHE BEITWYMHBI (CHJIA TOKAa,
AJEKTPUUECKOE HANpsHKEHHE, SJEKTPUYECKOE COMPOTUBIIEHUE, YJIETBbHOE CONPOTUBICHUE
BEIIIECTBA, pab0Ta AIEKTPHUUECKOTO TOJIsI, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHUE M OTITHYECKAst
CWJIa JIMH3BI, CKOPOCTh JJIGKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYIIBI
pacdeTa dJIeKTPUIECKOTO COMPOTUBIICHUS TTPUTIOCIICIOBATEIFHOM U MApaUIeIbHOM COSTUHEHUN
MIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l 3alKCHIBATh KPATKOE YCIOBHE, BBIICISTH
(bu3uYecKrue BEIMYMHBI, 3aKOHBI W (DOPMYJIbI, HEOOXOIUMBIC JUIsI €€ PEIICHHs], MPOBOJUTH



pacyeThl ¥ OIIEHUBATh PEAIbHOCTh MOJYYE€HHOT'O 3HAaU€HUsS! (PU3NUECKON BETMYUHBI.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® JCIIOJIb30BaTh 3HAHUS 00 SJEKTPOMArHUTHBIX SBJICHHUAX B IMOBCEIHEBHOW KM3HU IS
oOecniedyeHus: 6€30MacCHOCTH MPHU OOPALEHUH ¢ TPUOOPaMU U TEXHUUYECKHUMH YCTPOICTBaAMH, JUIS
COXpaHEHHs 3/10pOBbs U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 MOBEJICHUSI B OKpYXKarollel cpeie;
MIPUBO/IUTH TIPUMEPHI BIHUSHUS dJIEKTPOMATHUTHBIX M3TyUYEHHUH Ha )KUBBIE OPTaHNU3MBI;

e paznuyaTh TPAHUIBl NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh BCEOOIMA
XxapakTep (yHIAMEHTAJbHBIX 3aKOHOB (3aKOH COXpAaHEHHs DJJIEKTPUYECKOro 3apsijia) u
OrPaHUYEHHOCTh HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH Oma A y4yacTKa IIeNHd, 3aKOH
Jlxoyns-Jlenna u ap.);

® CIIOJIb30BaTh MPUEMBI IOCTPOCHUS (PU3NUECKUX MOJIENEH, MOUCKa U (OPMYIUPOBKH
JI0Ka3aTeIbCTB BBIABHHYTHIX THUIIOTE3 M TEOPETHYECKUX BBIBOJIOB HAa OCHOBE ADMITMPHUECKH
YCTaHOBJICHHBIX (DaKTOB;

e HAXOAWTh aJEKBAaTHYIO MpPEJIOKEHHONW 3adaue (QU3NYECKYI0 MOJEb, pa3pelaTh
npobjieMy Kak Ha OCHOBE HWMEIOIIMXCA 3HAaHUM 00 JJIEKTPOMArHUTHBIX —SBICHHUSX C
MCIIOJIb30BaHUEM MATEeMAaTUYECKOTro anmapara, Tak U Ipy MOMOIIH METO/I0B OLICHKH.

KBanToBbBIE siBJ1IeHUS

BbInyCKHMK HAYYUTCH:

® pacro3HaBaThb KBAHTOBbIE SBJIEHUS U OOBSICHATH HAa OCHOBE HMEIOIIMXCSA 3HAHUUN
OCHOBHBIE CBOWCTBA WMJIM YCIIOBHS TPOTEKAaHUS ITHX SIBICHUI: €CTECTBEHHAs W MCKYCCTBEHHAS
pPalMOaKTUBHOCTh, O-, - W Y-U3JTy4eHHUS, BOBHUKHOBEHHE JIMHEHYATOTO CIEKTPa H3ITy4EHUs
aToMma;

e OIUCHIBATh HM3YYCHHBIE KBAHTOBBIC SIBJICHHS, WCHONb3YysAd (PU3MUECKHE BEIUYHUHBI:
MaccoBO€ YHCIIO, 3apsA0BOE YMCIIO, MEPHUO MOdypacnajga, SHeprus (POTOHOB; MPHU OMUCAHUU
NPaBUIBHO TPAaKTOBATh (U3MUECKUH CMBICI MCIIONB3YEMbIX BEJHMYMH, MX O003HAueHUS U
eIMHUIIBI U3MEPEHHST, HaXOAUTh (OPMYIIBI, CBS3BIBAIOIINE AAHHYIO (PH3MUYECKYIO BEITHUYUHY C
JAPYTUMH BEJTMUYMHAMH, BBIYUCIIATH 3HaUeHNE (PU3UUECKOM BETHMUUHBI;

e AHAJIM3WPOBATH KBAHTOBBIC SIBJICHUS, UCHOJIB3Yys (U3NUECKUE 3aKOHBI U TOCTYJIATHI:
3aKOH COXPAaHEHHsI PHEPIUH, 3aKOH COXPAaHEHMS DJICKTPUYECKOTO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'O YHCJIA, 3aKOHOMEPHOCTH H3Iy4YeHHs] U TIOIJIOIIEHHUS CBETa aTOMOM, IPU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTHUYECKOE BBIPAKEHHUE;

e pa3IuyaThb OCHOBHBIE MPHU3HAKH IUIAHETApHOW MOJIENM aTOMa, HYKJIOHHOW MOJIENH
aTOMHOTO $/1pa;

e TIPUBOJIUTH TNPHUMEPHI MPOSBICHUS B TMPHUPOJEC M TMPAKTHUYECKOTO HCIOIH30BAHUS
PalMOaKTUBHOCTH, SIIEPHBIX U TEPMOSIIEPHBIX PEAKLUH, CIEKTPAIbHOTO aHAIN3A.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

e CIIOJIb30BaTh IIOJIyYEHHbIE 3HAHHWS B IOBCEAHEBHOM JKM3HM NpU OOpallleHHH ¢
npuOOpaMy M TEXHHYECKHUMH YCTPOMCTBAMH (CUETUYMK HOHH3HPYIOUINX YaCTHUII, JO3UMETP), IS
COXpaHEHHUs 3/I0POBbs U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpere;

e COOTHOCHUTH YHEPIHIO CBSI3U aTOMHBIX SJIEp € Ae(PEKTOM MacCChI;

e TMPUBOJIUTH NMPUMEPHI BIUSHHUA PAJAUOAKTUBHBIX HM3IYYCHHUH Ha JKMBBIE OPTaHU3MBbI;
MOHUMATh MIPHHITUI IEHCTBHS JO3UMETPA M PA3INdaTh YCIOBUS €r0 HCIOIh30BAHNUS;

e TOHMMAThH SKOJOTWYECKHE MPOOIEeMbl, BO3HUKAIONINE MPU HCIIOIb30BAaHUM aTOMHBIX
AJIEKTPOCTAHIINH, U IyTH PEIICHHS TUX MPOOIIEM, TIEPCIIEKTUBEI HCITOJIb30BAHHS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMEeHTBI ACTPOHOMMH

BbINYyCKHUK HAYYUTCS:

e YyKa3bplBaTh Ha3BaHMs IIaHeT CONHEYHOW CHUCTEMBI; pa3jinyaTb OCHOBHBIE NMPU3HAKU
CYTOYHOTO BpalleHus 3Be3aHOro HebOa, ABwkeHus Jlynel, ConHIa M MJaHEeT OTHOCHUTEIBHO
3BE3J;

e TOHMMATh pa3IUYMs MEXIY TeIHOLEHTPUYECKOH M TeOLEHTPUYECKON cHcTeMaMu
MUDA;



BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

L] y1<a3I)IBaTB O6HH/IC CBOI\/’ICTBa HU OTJINYUA IIJIIAHCT SCMHOI\/’I FPYHHI)I " IIJIaHET-TUT'aHTOB,
Manbix Tel CONIHEYHON CUCTEMBI U OOJBIINX TUIAHET; TOJIb30BaTHCS KapTOH 3BE3HOTO Heba Mpu
HaOIIOAECHUIX 3BE3IHOTO Heba;

e pa3nIuyaTh OCHOBHBIE XapakTepUCTUKU 3Be3d (pa3mep, IIBET, TeMIepaTypa)
COOTHOCHUTB IIBET 3BE3]IbI C €€ TeMIIepaTypo;

e pa3IUYaTh TUTIOTE3BI O MPOUCXOkKACHUNU COTHEUHOU CHCTEMBIL.

[

L. Conep:xkanuey4e0HOro npeamera
Du3uka 1 pU3nYecKue MeToAbl U3yYeHUS NPUPOIBI

®usuka — Hayka o npupoje. dusnueckue Tena u sBneHus. HabOmoneHue um onvcaHue
¢buznyeckux sBneHU. OU3NYECKHl AKCrEpUMEHT. MoaenupoBaHUE SBICHUI U OOBEKTOB
MIPUPOJIBI.

@usnyeckre BEIWYMHBI M HMX H3MeEpeHue. TOYHOCTh M MOTPEIHOCTh H3MEPEHUH.
MexnyHapoaHas cuCTeEMa €AUHULL.

@usnyeckue 3aKOHbl U 3aKOHOMEpHOCTH. Pusznka M TexHuka. Hayusbeii meton
no3HaHus. Ponb pusnku B GOpMUPOBAHNN €CTECTBEHHOHAYYHOW IPaMOTHOCTH.

Mexannyeckue siBJIeHUSA

MexaHuueckoe JBM)KEHHE. MarepuaibHas TOYKa Kak MOJAENIb (DU3MUYECKOIo Tela.
OTHOCUTENIBHOCT MEXaHMYECKOro JBMkeHMs. Cucrema otcuera.PU3HUECKUE BEINYMHBI,
HEOOXOUMBIE JJIsi ONMMCAHMS JABM)KEHUS M B3aUMOCBS3b MEXAYy HUMHU (IIyTh, NEpEMEILEHUE,
CKOpOCTb, YCKOPEHHE, BpeMs JIBM)KEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE HMPSIMOJIMHEHHOEe
NBIKEeHNE. PaBHOMepHOE IBH)KEHHME IO OKpyxKHOCTH. [lepBbiii 3akoH HproToHa M mHepnus.
Macca Tena. [lnotHocts BemectBa. Cuna. Enununsl cunbl. Bropoit 3akon Herotona. Tpertnii
3akoH Herotona. CBoGoanoe manenue ten. Cuma TsSKeCTH. 3aKOH BCeMUpPHOTo TsroTtenus. Cumna
ynpyroctu. 3akoH I'yka. Bec tena. HeBecomocTs. CBsI3p MeXAy CHUIION TSKECTH M MacCOM Telna.
HNuuamometp. PaBuoxeiictByromast cwia. Cuina TpeHusi. TpeHHe CKoJbkeHus. TpeHue MmoKosl.
TpeHue B npupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs uMITysibca. PeakTuBHOE ABM>KeHUEe. Mexanndeckas pabora.
MomHocTs. DHeprus. [loTeHumaneHas U kMHeTHdeckas 3Heprus. lIpespamienne ogHOro BHaa
MEXaHUYECKOM 3HEepruu B Apyroil. 3akoH COXpaHEHHs MOJTHON MEXaHUYECKOM SHEPTuu.

[TpocTeie MexaHU3MBI. Y CIIOBUS PAaBHOBECHS TBEPAOIO TENA, UMEIOUIETO 3aKPEIUICHHYIO
OCb JIBWKEHHs. MoOMeHT cwibl. [Jenmp msascecmu mena. Peraar. PaBHOoBecue cwil Ha phryare.
Peruaru B TexHuke, ObiTy U mpupoje. IloaBrkHbIe U HENOABMKHbIE OJ0KH. PaBeHCTBO paboT
MIPH WCIOJBE30BAHUU TIPOCTHIX MEXaHM3MOB («30JI0TO€ MpaBUIO MeXaHukm»). KoaddumumeHT
II0JIE3HOTO ACUCTBHS MEXaHU3Ma.

Hasnenne tBepabix Ten. Epumaunmsl u3Mepenus nasieHus. CrnocoObl M3MEHEHUS
nasieHus. JlaBieHue )xuakocTeil u razos 3akoH I[lackans. /[aBiaeHue )KuAKOCTH HA THO M CTEHKH
cocyna. Coobmraronecsi cocyabl. Bec Bo3myxa.ATmocdepHoe paBieHue. HW3mepenwue
atMocdepHoro aasneHus. OnbiT Toppuuennu. bapomerp-anepona. ATMochepHoe AaBICHUE Ha
pa3iIMuHBIX BhICOTAX. ['MapaBinyeckue MexaHu3Mbl (1pecc, Hacoc). JlaBieHue KUIKOCTH U rasa
Ha IOrpY>KEHHOE B HUX Tesl0. ApxuMenoBa cuna. [InmaBanue ten u cynos BoznyxomnasaHue.

Mexannueckue konebanus. Ilepwom, dwacrora, ammiuTyga KosieOaHuii. Pe3onaHc.
MexaHn4yeckue BOJIHBI B OJHOPOAHBIX cpenax. JlInHa BOJIHBL. 3BYK KaK MEXaHHMYECKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TemioBble sABJICHUSA

CrpoeHue BemiecTBa. ATOMBI U MOJIEKYJbl. TE€IUIOBOE JBUKEHHE aTOMOB M MOJIEKYIL.
Huddys3us B razax, >KHIKOCTSIX U TBEPABIX Tenax. bpoyHosckoe Osudicenue. B3zaumonencTaue
(npuTSHKEHME M OTTAJIKMBAaHUE) MOJIEKYJ. ArperatHble COCTOSHHSI BellecTBa. Paznuuue B
CTPOCHMH TBEPABIX TEJ, KUAKOCTEH U ra3oB.

TennoBoe paBHoBecue. TemnepaTtypa. CBsi3b TeMIIEpATyphbl CO CKOPOCTHIO XaOTUYECKOTO
IBWKEHUs yacTull. BHyTpeHHsas sHeprus. PaGora u Temsomnepenaya Kak criocoObl M3MEHEHHS



BHYTpeHHEH sHepruu Tena. TemnonpoBoaHocTh. KouBekuus. Wznyuenue. Ilpumepst
TeIUionepesay B MpUpoAe U TexHuke. KomuuecTBO TEIUIOTHL. YeiabHas TEMI0EMKOCTb.
VYnenbHas TemjgoTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHUS W TPEBPAILLEHUS HHEPruu B
MEXaHMYECKUX U TEIUIOBBIX Mpolieccax. [lnaBneHne u oTBepJeBaHUE KPUCTAIIMYECKUX Tell.
VnenbHas tersora ruiaBieHus. Mcnapenwe u koHueHcauwus. llorjoiieHue »Hepruu mpu
WCTIAPEHUN JKUIKOCTH M BBIICTICHHWE €€ TpU KOHACHcAamuu Tmapa. Kumenwe. 3aBUCUMOCTH
TEMIIEpPaTypbl KUMEHHUS OT JaBlIEHUs. YJellbHas TeIIoTa MapooO0pa3oBaHUS U KOHJCHCAIIHH.
Bnaxxnocts Bo3myxa. PabGota raza mpu pacmmpennu. [IpeoOpazoBanusi dHEpPruud B TEIJIOBBIX
MamrHax (mapoBasi TypOWHA, TBUTATEh BHYTPEHHETO CTOPaHUs, pEaKTUBHBIN aBuratens). KI1/]
TEIUIOBOM MalllUHBL. JKon02uuecKue npooaiemMsbl UCHONb308AHUS MENTIOBbIX MAUIUH.

DJIeKTPOMATHUTHBIE SIBJICHUS

Onextpuzanust Qunmueckux Ten. B3aumonelicTBue 3apspkeHHBIX Tenl. J[Ba poxpa
AIEKTPUUECKUX 3apsA/IoB. JIeTuMOCTh 3IEKTPUUECKOTO 3apsia. DJIEMEHTApHBIA AJIEKTPUUECKHUI
3apsA. 3aKOH COXpaHEHHUs »JIJIEKTpUYEcKoro 3apsna. I[IpoBOIHUKH, NOJYNPOBOJHUKUA U
M30JISITOPBI  DIIEKTPUYECTBA. DJEKTPOCKOM. DIEKTPUYECKOe MoJie KakK OCOOBIM BHUJI MaTEepHUH.
Hanpsorcennocms snekmpuuecko2o noss. JIeWCTBUE 3JIEKTPUYECKOTO IOJI HA DJIEKTPUYECKHE
3apsibl. Konoencamop.Hepeus s1ekmpuiecko2o noisi KOHOeHcamopa.

ONeKTpuYecKnuid TOK. VICTOYHHMKM SJIEKTPUYECKOTO TOKa. OJIEKTpHYECKas Lenb U ee
cocTtaBHble yacTu. Hampapienue u AeMCTBUSL 3IEKTPUUYECKOTO Toka. Hocutenu sneKkTpudecKux
3apsA0B B MeTayiax. Cuia Toka. DJIEKTPUYECKOE HAMPSKEHUE. DIEKTPUIECKOE COTPOTUBIIEHUE
MPOBOJIHUKOB. EIMHUIIBI COMPOTUBIIEHUSI.

3aBUCUMOCTh CWJIbI TOKa OT HampsbKeHHs. 3akoH OMa s yyacTka IMenu. Y AeIbHOE
conpotuBieHue. Peocratel. IlocnenoBaTenbHoe coequHeHue NpPoBOAHUKOB. [lapamnensHoe
COEIMHEHHE MTPOBOJHUKOB.

PaGota snexTpudeckoro mMojs MO MEePEeMENICHUI0 AIEKTPUIECKUX 3apsaoB. MOIIHOCTh
aNeKTpudeckoro Toka. HarpeBanue NpOBOJHUKOB AJIEKTPUUYECKUM TOKOM. 3akoH Jlxoyns -
Jlenma. DnekTpudeckue HarpeBaTelbHbIE U OCBETUTENbHBIE MPUOOPHL. KOpoTKoe 3aMbIKaHuE.

MaruautHoe nosne. MHayKuus MarHUTHOTO noJisl. MarHutHoe 1ose Toka. OnsIT Dpcerena.
MarnuTHoe T1OJ€ TOCTOSHHBIX MAarHuTOB. MarHuTHoe Tmoje 3eMiu. OJIeKTPOMArHur.
MarautHOe ToJie KaTylIKu ¢ TOKOM. [IpuMeHeHue 3JeKTpOMarHuToB. [[elicTBUE€ MarHMTHOTO
II0JI1 Ha NPOBOJHUK C TOKOM M JBWXKYIIYIOCA 3apsDKeHHyro wactuny. Cuza Amnepa u cuna
Jlopenya. DnexTpoaBUTaTeNb. SIBIIEHNE NEKTPOMArHUTHON UHAYKIMA. OnbiTel Papanes.

OneKTpoMarHuTHele Konebauus. KonebamenvHvlii  KoHmyp.  Onekmpozenepamop.
Ilepemennwiii mok. Tpauncgopmamop. llepenada >IEKTPUYECKON DHEPTrUU HA PACCTOSTHUE.
DJEeKTpOMarHuTHBIE BOJIHBI U WX CBOMCTBA. [Ipunyunsi paouocesasu u menesudeHus.Bruanue
NEKMPOMASHUMHBIX U3LYYEHUU HA HCUBLLE OP2AHUIMBI.

CBer — oanekrpomarHuTHble BoiHA. CkopocTh cBeTa. McTouHuku cBeta. 3akoH
MIPSIMOJIMHEMHOTO PacnpoCTpaHEHUE CBETA. 3aKOH OTpakeHus cBera. [lmockoe 3epkano. 3akoH
npenomiieHus: cBeta. JIma3pl. GOKYCHOE pacCcTOSHUE M ONTHYECKasi cujia TuH3bl. M300paxkeHue
npenMera B 3epkaie W JMH3e. Onmuueckue npubopel. 1'ma3 Kak ONTHYECKas CHCTEMA.
Hucnepcus cseta. Humepghepernyus u ougppaxyus céema.

KBaHTOBBIE sIBJIEHMSI

Crpoenue aromoB. Ilnanerapnas monens aroma. KBaHTOBBIN XapakTep MOTJIOIIECHUS U
WCITyCKaHUs CBETa aToMaMu. JInHelyaTbie CIeKTPHI.

OmnebiTel Pesepdopra.

CocraB atomHoro suapa. IIpoTOH, HEWUTPOH M IJIEKTPOH. 3aKOH OWHINTEHHA O
MPONOPLHUOHATIBHOCTH MAacChl U SHEPrHU. [leghekm macc u oHepaus c6a3u AmoOMHbIX s0ep.
PamnoaktuBHocTh. Ilepuon monypacmana. Anbda-uznydenune. bema-uznyuenue. 1 amma-
n3nydenue. SAnepHeie peakiuu. Mcrounnku sHeprun ConHIa M 3Be31. SlnepHas dHEpreTHka.
OKronocuueckue npodremvl padomel amoMHuIX 2nekmpocmanyui. Jlozumerpusi. Bausnue
PAOUOAKMUBHBIX UZTYUEHUL HA JHCUBbIE OP2AHUSMDL.

Crtpoenue u 3BoJonus Beesrennoit



FCOI_ICHTpI/I‘-ICCKaH U TCIUOLNCHTPUYECCKAd CUCTEMbI MHpPaA. dusnueckas nmpupoaa

HebecHpix Tenm ComueuHoit cuctembl. [lpoucxoxnenne ConHeuHoW cuctembl. Duzudeckas
npupona Connua u 38e31. Ctpoenue Beenennoil. Opomonus Beenennoil. ['mnoresa bonpbmoro
B3pBIBA.

IIpumepHbIe TeMBbI J1A00PATOPHBIX M NPAKTHYECKHUX PadoT
JlaGopaTopHbie paboTHl (HE3aBHCHMO OT TEMAaTUYECKOW MPHHAIICHKHOCTH) IEISITCS

CJICAYHOIIUC THUIIBI

[TpoBenenue MpsAMBIX U3MEPEHUH PU3NUECKUX BEITHINH

Pacuer mo mosyuyeHHBIM pe3yiabTaTaM MPSAMBIX H3MEPEHUH 3aBUCHUMOTO OT HHUX
napameTpa (KOCBEHHBbIE H3MEPEHUS).

HaGmtonenue siBIeHM W TOCTaHOBKA OIBITOB (HAa KAauyeCTBEHHOM YPOBHE) IO
oOHapyXeHHIO (PaKTOPOB, BIUSIOIINX HA MPOTEKAHUE JTAHHBIX SBICHUH.

HccnenoBanue  3aBUCHUMOCTH  OJHOM  (PM3MUYECKOW  BENUYMHBI OT JPYrod ¢
MIPEACTABJICHUEM PE3yIbTAaTOB B BHJIEC TPpaduKa WU TaOJIUIIBI.

ITpoBepka 3a7aHHBIX TPEANONIONKEHUH (MpsiMble M3MEpeHHUs] (U3UUYECKUX BEIUYUH U
CpaBHEHHE 33JJaHHBIX COOTHOIICHUI MEXy HIUMH).

3HAaKOMCTBO C TEXHUYECKHMHU YCTPOICTBaMHU M X KOHCTPYHUPOBAHHE.

Jlrobast pabouass mporpaMma JOJDKHA MpeAycMaTpUBaTh BBHINOJHEHHE J1a00paTOPHBIX

paboT BceX yKa3aHHBIX TUMOB. BbIOOp TeMaTWku M yucia pabOT KaXKAOro THIA 3aBHCUT OT
ocobeHHocTel paboueit mporpammsl 1 Y MK.
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IIpoBenenue npsiMbIX H3MepeHU (PU3NYECKUX BEJINYHH
N3mepenue pasmepos Tel.
W3mepenue pazMepoB MaJlbIX Tell.
N3mepenue maccel Tena.
N3mepenne oObema Tena.
N3mepenue cuibl.
N3mepenue BpeMeHu mporiecca, neproja KojaeoaHui.
N3MmepeHne Temrieparypsl.
W3mepenue naBiaeHus Bo3ayXxa B OaJJIOHE O] OPIITHEM.
N3mepenue cuiibl TOKa U €10 peryJIMpoBaHue.
N3mepenne HanpsKeHus.
N3mepenue yrioB najaeHus U NpeIOMIICHHUS.
W3mepenne pOKyCHOTO pacCTOSTHHS JTMH3HI.
W3mepenue paroakTUBHOTO (OHA.
Pacyer mo mosy4eHHbIM Ppe3yJIbTAaTaM NPAMbIX H3MEpPEeHHil 3aBHCHUMOI0 OT HMX

napamerpa (KOCBeHHbIe U3MepPeHMs)

1.

pwnN

M3mepeHue mIoTHOCTH BEIECTBA TBEPAOrO Teja.

Omnpenenenre KodpGUIUEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KeCTKOCTH Py KUHBI.

OmnpeneneHre BBITAJIKUBAIONICH CUJIBI, JEHCTBYIOIIEH Ha TOTPYKEHHOE B KUAKOCTH
TeJo.

OnpeneneHrne MOMEHTA CHIIBI.

N3mepenne cKkopoCcTH paBHOMEPHOTO JTBUKCHHSL.

N3mepenune cpenHeil CKOPOCTH JBHKEHUS.

N3mepenne yCkopeHUs paBHOYCKOPEHHOTO JBHKCHUS.

Ompenenenue paboThl M MOIITHOCTH.

. Onpenenenue 4acTOThl KoJeObaHuil rpy3a Ha MPYKUHE U HUTH.
. OnpeneneHne OTHOCUTEIBHON BIIaXKHOCTH.

. Onpenenenne KOIMYECTBA TEMJIOTHI.

. OnpeneneHue yaeabHOU TEMI0EMKOCTH.

. I3mepenue paboThl U MOLIHOCTH JIEKTPUYECKOTO TOKA.

. I3mepenne conpoTUBIICHMUS.



16.
17.

18.

OrnpezeneHre ONTUYECKON CUIIbI JTUH3BI.

HccnenoBanne 3aBUCMMOCTH BBITAIKHBAIOIIEH CHIIBI OT 00beMa MOTPY>KEHHOW YacTH OT
IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU OT MJIOTHOCTH M MACChI TeJa.

UccnenoBanme 3aBUCHMOCTH CHJIBI  TPEHUS OT  XapakTepa TOBEPXHOCTH, €€
HE3aBUCHMOCTH OT TTOILAIH.

Ha0sionenne siBJIeHMiI M TOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHeE) IO

00HapYyKeHUI0 (PAKTOPOB, BIMSIOIINX HA MPOTEeKAHUE TAHHBIX SIBJEHUMN

1.
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12.
13.

14.

15.
16.
17.
18.

19.
20.
21.

HaGmtonenune 3aBUCMMOCTH Tiepuoja KojieOaHWi Tpy3a HAa HHUTH OT JJIUHBI U
HE3aBHCHMOCTH OT MacChl.

HaGmtonenne 3aBucumocTH nepuoaa KoieOaHUM rpy3a Ha MpPYKHHE OT Macchl M
AKECTKOCTH.

HabmtoneHue 3aBUCUMOCTH 1aBJICHUA Ta3a OT 00beMa U TeMIepaTyphl.

Habntonenue 3aBUCUMOCTH TEMIIEPATYPhl OCTHIBAIOLIEH BOABI OT BPEMEHH.
HccnenoBanue siBJIEHUS B3aUMOJECHCTBYSI KaTYIIKU C TOKOM M MarHuTa.

HccnenoBanue sBICHUS YIEKTPOMArHUTHOW MHAYKIIHH.

HabmtoneHue siBieHust OTpaXkeHUs ¥ MPEeJIOMIICHHUS CBETA.

HaOmtoneHue siBieHus TUCIEPCHH.

OOHapyxeHHEe 3aBHCHMOCTH CONPOTHUBICHMS MPOBOJHUKA OT €ro mnapaMeTpoB u
BEIIEeCTBA.

. MUccnenopanue 3aBUCUMOCTH Beca Tela B :KUAKOCTU OT o0bema HOpr)KCHHOfI qacCTH.
11.

HccnenoBanne  3aBUCHUMOCTH  OJHOM  (PM3MUYECKOW  BENMYMHBI OT JPYrod ¢
IPEICTaBICHUEM PE3yJIbTATOB B BUE IpaduKa UiIH TaOIULIbI.

HccnenoBanue 3aBUCMMOCTH Macchl 0T 00beMa.

HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

HccnenoBanue 3aBUCHUMOCTH CKOPOCTH OT BPEMEHM W IIYyTH IPU PaBHOYCKOPEHHOM
JBUKECHHH.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI JaBJICHUS.

HccnenoBanue 3aBUCUMOCTH Jie(OpMaIiy IPY>KUHBI OT CHITBL.

HccnenoBanue 3aBUCMMOCTH IIepro/ia KoieOaHul Ipy3a Ha HUTH OT JJIUHBIL.
HccnenoBanue 3aBUCUMOCTH MEpUoJa KoyeOaHUM Ipy3a Ha MPYKUHE OT JKECTKOCTH U
MAacCBhl.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 MPOBOJHUK OT HAIPSKEHUS.
HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JIaMIIOUYKY OT HANPSKCHMUS.
HccnenoBanue 3aBUCUMOCTH YIJIa NIPEJIOMIICHHUS OT yTJja MaJeHUsl.

IIpoBepka 3aaHHBIX NPeEANOJIOKeHHH (MPsAMble U3MepeHus1 PU3NYEeCKUX BeJUYUH

U CPaBHEHMeE 32JaHHBIX COOTHOIIEeHNH Mexny HuMH). IIpoBepka runores

1.

ok wN R

[IpoBepka runoressl O JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTU B TPYOKE OT
TEMIIEPATYPHI.

IIpoBepka runoTe3spl 0 NPsAMOI MPONOPLHUOHAIBHOCTH CKOPOCTH MPU PaBHOYCKOPEHHOM
JBYKCHUU ITPOHJICHHOMY ITYTH.

[IpoBepka runore3bl: MpH MOCIEA0BATENBHO BKIIFOUEHHBIX JaMIIOYKU U MPOBOJHUKA WIH
JBYX NPOBOJIHUKOB HAIPSKEHUsSI CKIIA/IbIBATh HEJb3s (MOXKHO).

IIpoBepka nmpaBuiia CI0KEHHUS TOKOB Ha IBYX MAapaJUIEIbHO BKIFOUEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMH H UX KOHCTPYHPOBaHHE
KoHcTpynpoBanne HaKIOHHOM IJIOCKOCTH € 3a1aHHbIM 3HaueHueMm KII/I.
KoHncTpynpoBanue apeomeTpa 1 UCIIBITAHUE €r0 PaOOTHI.

COopKa 2IeKTpUYECKON LIENU U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX y4acTKaXx.
COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €TO ICUCTBHUS.

N3ydeHue 31eKTpu4ecKoro IBUraTesisi HOCTOSTHHOIO TOKA (Ha MOJIENN).
KoHncTpyrpoBanue snekrpoBuraress.



7. KoHcTpynpoBaHHe MOJENIH TEIECKOMA.

8. KoHcTpynpoBaHue MOJEIH JIOAKH € 33JaHHOU IPy30I0IbEMHOCTBIO.

9. OueHka cBOEro 3peHust U NoJ00p OYKOB.
10. KoHCTpyrpoBaHUE NPOCTEUIIETO T'EHEPATOPA.
11. M3yyeHue cBOMCTB U300paXKeHUs B JIMH3AX.

TemaTruyeckoe mIaHMpPOBaHUeE.

7 kJaacc.

KommnuectBo | KosmuectBo
KoaunuecTBo
Coaepsxkanue nporpaMmbl JIa0OpPATOPHBI | KOHTPOJIb-
4acoB
X pabort HBIX padoT
BBenenue. 4 1 -
IlepBoHa4Ya/IbHBIE CBEICHUSA O 6 1 1
CTPOEHUM BellecTBAa.
B3aumopaeiictBue TeJ.
23 5 2
JlaBJjieHre TBepPaAbIX TeJl, dKUIAKOCTEH 21 2 1
U ra30B.
14 2 1
Padora u MmomHOCTB. JDHeprus.
68 11 4
8 kaacc.
KosmuyecTBo | KoamuecTBo
Kouan4yecTBo
Coaepixkanue nporpaMmbl JIa0OPATOPHBI | KOHTPOJIb-
4acoB
X pa6ort HBIX padoT
TemoBble siBJIeHUS. 23 3 2
JJIeKTpUYecKHe sIBJICHUS. 29 5 2
DJIeKTPOMATHUTHbBIE SIBJICHUS. 5 2 1
CgBeToBbI€ SIBJICHUS. 11 1 1
68 11 6




9 kJjacc.

KosmnuyecrBo | KoamuecTsBo
KounuecTBo
Conepxxanue nporpamMmal J1a0OPATOPHBI | KOHTPOJIb-
4acoB
X pabor HBIX pa0doT
3aKOHBI B3aUMOAECHCTBUSA U 24 2 1
ABHKEHHS TeJl
11 2 1
Mexanuueckue KoJ1e0aHUA U BOJIHbI.
3ByK.
DJIeKTPOMATHUTHOE T10JIe. 19 2 1
CrpoeHnne aToMa ¥ aTOMHOIO s1ApAa. 12 3 1
Crpoenne u 3800 ust BeesreHHOM. 4 - -
68 10 4

KAJIEHAAPHO-TEMATUYECKOE

INJIAHUPOBAHUE
1o pu3nuKe
Triaace
HaszBanue paznenos, TeM ypoKOB Ko- | Xapakrepucruka OCHOBHBIX
BO BU/IOB AeATeJILHOCTH
qac | o0y4yaromierocst
OB
Brenenue(4uaca)
1 Uro u3yuaet ¢usuka. Hekotopsie puznueckue | Habmonenne wu  ommcaHue
TCPMUHBI ¢buznIecKux SBJICHUH.
2 Habmroienus u onbiThl. @U3nyuecKre BETHUHHBL. 1




N3mepenne pu3NIecKuX BETUIHH.

VYyactne B 0OCYXIEHHUH

3 TOYHOCTH ¥ TOTPEITHOCTE H3MepeHuit. DU3MKa U 1 ABIICHUSA  HMANCHW — TCT - HA
TEXHHKA. 3eMJIIO. Bericka3bpiBanue
4 JlaGopatophas padota Nel «Omnpenenenue neHbl 1 IIPCANOTIOKCHHUA — THIIOTC3BI.
JIeJIeHUs] U3MEPUTENHLHOTO MPUdopa » UsMepeHne  pacCTOSHHH U
MIPOMEXKYTKOB BpPEMEHH.
Omnpenenenre LEHbI AeNEHUS
mIKajgsl mpubdopa. Yyactue B
JUCITyTE Ha TEMBI
«Bo3HUKHOBEHHE U pa3BUTHUE
HayKu 0 MIPUPOIEN,
«Dusnueckas KapTUHA MUpa U
QIbTEpHATUBHbBIC B3IJISABI HA
MUD».
[TepBoHavabHBIE CBEJICHUS O CTPOSHHUH BellecTBa (64acoB)
5 Crpoenue BemecTBa. Mosekynbsl. bpoyHoBckoe 1 Habmonenne u oObsicCHEHUE
ABHIKCHHC. SIBJIICHUS maddyzun.
6 JlaboparopHras padota Ne2 «OnpeneneHre pa3mMepoB 1 BoinosHeHHe  OMNBITOB MO
MaJbIX TE» .
OOHapyKeHHIO JCUCTBUA CHUJI
7 JIBIDKCHHE MOJICKYJIL. 1 MOJIEKYJIIPHOTO  TPUTSKEHHUS.
8 B3anmoneiicTBre MoJieKyi 1 OOBsICHEHHE CBOWMCTB TIa3oB,
9 ArperaTHble cOcTOsIHMS BelecTBa. CBOICTBa ra3os, 1 KHIKOCTCH M TBEPABIX TCI Ha
KHUJIKOCTEN U TBEPABIX TEI. OCHOBE  aTOMHOH  TEOpUU
10 Konrponsnas pabora Nel mo teme «Ileponauanshere | 1 CTpOCHIA BCIICCTBA.
CBEJICHUSI O CTPOCHUHU BEILIECTBA» Habmonenue nporecca
o0Opa3oBaHMsI KPUCTAJLJIOB.
B3aunmogpeiicteue Ten (23 gaca)
11 Mexannyeckoe nBxkeHne. PaBHOMepHOE U 1 Pacuér mytu u ckopoctu Tena
HEPABHOMEPHOE JABHKEHUE. npu PABHOMEPHOM
12 CkopocTtb. EMuHHIIBI CKOPOCTH. 1 NPSMOJIMHEHHOM  JIBUYKEHHH.
13 Pacdet myT 1 BpeMeHH ABUKEHHUS. 1 Nsmepenne CKOpoCTH
ABHOMEPHOTO BIDKEHUSI.
14 WNuepuusi. 1 p p A
— IIpencraBnenue  pe3ynbTaToOB
15 B3aunmozeicrTeue Tei. 1
W3MEPEHU W BBIYUCIICHUN B
16 Macca tena. Enununnel maccel. 3mepenue Mmaccsl 1




TeJa Ha Becax. Bujae Tabmui W TpaduUKoOB.
17 JlaGoparopHas padora Ne3 «M3MepeHre Maccsl Teja 1 Onpenenenne [yTH,
Ha PbIYaKHBIX BECax» MIPOMICHHOTO 3a
18 IImoTHOCTH BemiecTBa. 1 ONpPEACIICHHBIA  MTPOMEKYTOK
BPEMEHHU, U CKOPOCTH Teja MO
19 JlaGopatopnas pabora Ned «M3mepenue oobema 1 p ’ p
Tenay, Jlabopatopnas padora Ne5 «OmnpeneneHue rpadMKy 3aBUCUMOCTH ITyTH OT
IJIOTHOCTH BEIIECTBA» BpEMEHH MPH PaBHOMEPHOM
20 Pacuer Maccel 1 00bEMa TEIA 110 €r0 INIOTHOCTH 1 JIBWKEHUU. M3MepeHue Maccsl
21 Pemenue 3amau no remam «MexaHUUECKOE | T€1a 1 IUIOTHOCTH BCIICCTBA.
nBIKeHue», «Maccay, «IITOTHOCTh BEIIeCTBaY. HccnenoBanne  3aBUCUMOCTH
22 Kontponbnas pabora Ne2 mo remam «Mexanudeckoe | 1 YIMHCHUSA CTaJbHOU
nBUXKeHue», «Macca», «IlTOTHOCTH BemiecTBay. NPYXUHBl OT  HPHIOKEHHOMN
(aIMUHUCTPATUBHBIN KOHTPOJIb)
CHUJIBL. OKCIIEpUMEHTAIILHOE
23 Cua. 1 onpe/ieeHne
24 SIBnenue tarorenus. Cuia TIKECTH. 1 PaBHOJICHCTBYIONIECH ABYX CHII.
75 Cuuta yrpyroctH. 3axoH I'yka. 1 HccnenoBanne  3aBUCUMOCTHU
= CUJIBl TPEHHUS CKOJIBXKEHHSI OT
26 Bec tena. Enununipl cumbl. CBs3b MEXY CHUIION 1
TSKECTHU 1 MACCOM TeJia Iomagn COIIPUKOCHOBCHUA
Tel W CHUJIbl HOPMAJIBHOTO
27 Cuna TsKecTH Ha Ipyrux IuiaHerax. Pemenue 3amau. | 1 P
JTaBJICHHUS.
28 Junamometp. JlabopaTopHas padora Ne6 «U3mepenue | 1
CHJI C TIOMOIIBIO TUHAMOMETPAY
29 Ciio’keHue ABYX CHJI, HAIPABJICHHBIX MO OJTHOM 1
npsaMoi. PaBHOAEHCTBYOIAs CUIL.
30 Cuna tpenus. TpeHue mokosi. 1
31 Tpenue B npupoe u rexnuke. Jlaboparopuas pa6ora | 1
Ne7 «3mepeHune CUIIbl TPEHUST CKOJIBKEHUS U CHIIBI
TPEHUS KQUCHUS C TIOMOIIBIO JTUHAMOMETPA»
32 Pemrenne 3a7a4d mo TeMaM «CHIIBI», 1
«PaBHOJICHUCTBYIOIIAS CUI»
33 Konrponsnas paboraNe3 no teme: «Bec Tenay, 1
«I'padmueckoe nzobpakenue cum», « Cuiby,
«PaBHOIEUCTBYIOIIAS CHAIDY
JlaBneHue TBEpABIX T, KUAKOCTEeH 1 ra3oB (21 yac)
34 JlaBnenue. ENMHALIBI AaBIEHUS. 1 OO6HapykeHue CylecTBOBaHUS




35 CrniocoObl yMEHBIICHUS U YBEIUUCHHUS JaBICHUS 1 aTMOC(epHOro JIaBJICHUSI.
36 JlaBsieHue rasa 1 OOnbscHEHUE MPUYHH
miaBaHus Ten.  M3mepeHue
37 [lepenaua naBiieHUs KUJIKOCTSIMU U razaMu. 3aKOH 1
Tlackans. CHJIBI Apxumena.
HccnenoBanue YCIIOBUM
38 JlaBiieHue B )KUJIKOCTH U rase. Pacuer gaBieHus 1
XKUJIKOCTH Ha IHO U CTEHKHU COCY/a. TJIaBaHHUS TEJI
39 Pemenue 3anau 1
40 Coobmarommecs Cocyabl 1
41 Bec Bo3ayxa. ATmMocdepHoe naBieHre 1
42 N3mepenue atmocdepHoro napiaenus. Onpit 1
Toppuuennu
43 Bapomerp-anepoua. AtmocdepHoe gaBieHue Ha 1
Pa3IMYHBIX BBICOTAX
44 MaHnomeTpsl 1
45 [TopurHeBo# KUAKOCTHBIN Hacoc. ['uapaBIndecKuil 1
pecc
46 JlefcTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX 1
TEJO
47 3akoH Apxumena 1
48 JlabopaTtopHnast pabota Ne 8 «Omnpenenenue 1
BBITAJIKUBAIOLLEH CHUIIBI, JCHCTBYIOLIEN HA
MOTPYKEHHOE B KHUIKOCTh TEJIO»
49 [1imaBanue ten |
50 Pemenue 3anau 1
51 JlabopaTtopHnast pabota No9 «BrisicHeHHE yCIOBUS 1
IUTaBaHMs TeJa B )KUIKOCTH»
52 IInaBanue cynos. Bo3nyxoruiaBanue. 1
53 Pemenue 3anau 1
54 Kontponbnas pabotaNe4 1o teme «JlaBieHue 1
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
Pa6ora u moutHocTs. DHeprus(144)
55 Mexanudeckas padota. EquHUITBI paOOTHI. 1 N3mepenue paboThl CHITBI
56 MorHoCTh. EMUHHIIBI MOIITHOCTH. 1 Wsmepenne KHHETHHICCKON




57

[IpocTteie Mexanu3Mmsbl. Peryar. PaBHOBeCHe cuil Ha

phlyare.

58 MOoMEHT CHuIIBIL.

59 Prruaru B Texnuke, ObITY U ipupose. JlJaboparopuas
pabota Nel(O «BpisicHeHHE yCIIOBHS paBHOBECHS
pblyara

60 bnoxu. «30510T0€ MpaBUIIO» MEXAaHUKU

61
Pewenue 3anau

62
enTtp TsKECTH TENA

63 YcnoBust paBHOBECUS TEN

64 Koaddumment nonesnoro nevicteusi(KI1)

MexaHu3MoB. JlabopatopHas paboraNel 1
«Onpenenenue KIIJI npu nogbeme Tena mo
HAaKJIOHHOM IUIOCKOCTH»

65 OHeprus. [loreHnmanbHas 1 KUHETUYECKAsl SHEPTHS.
[IpeBpaleHre OQHOrO BUJja MEXaHUUYECKOH SHEPTUu
B Ipyrou

66

KonTtponbHas pabora Nedrno teme «Pabora.

MOIHOCTh, SHEPTHUS.»

67 [ToBTOpEHME, 0600IICHHE.

68 Hrorosas koHTposbHas paboTa

OHCPIrun TCJIa 110 JJINHE
TOPMO3HOro nyTH. M3mepeHue

SHEPTHH YIIPYrou aedopmariuu

IpY>KUHBI.
DKCIEPUMEHTAIBHOE

CpaBHEHHE M3MCHCHHUS
NOTEHIIMAIBLHOMN Hu

KMHETHYECKOW HSHEpruu Tena
NpA  €ro  JIBWXKEHUHU MO
HAKJIOHHOM ILIOCKOCTH.
[Ipumenenue 3aKOHa
COXpaHEHUs MEXaHUYeCKOH
SHEpruu JU1s pacuéra
MOTCHIINAITLHOM u
KUHETUYECKON HHEPruu Tena.
Nsmepenne wmomnocTH, KIIJ
HaKJIOHHOM MJIOCKOCTHU Hu
JPYTUX MPOCTBIX MEXAHU3MOB.
DKCIEpUMEHTAIBLHOE

ONpENIEICHUE LIEHTPA TSHKECTH

IIJIOCKOIro TEia. I/ICCJIG,Z[OBaHI/Ie

YCJIOBUI PaBHOBECHS pblyara.

1. TemaTruyeckoe IJIAHUPOBAHUE

8 ki1acc




HasBanue pa3nenos, TeM ypOKOB Kon- | Xapakrepuctuka  OCHOBHBIX
BO BHJIOB JIeSTeTbHOCTH
gaco | o0y4arormerocs
B
TemuoBble siBnieHus (23 yaca)
1 TennoBoe nuxenue. Temneparypa. BHyTpeHHss 1 Hab6monenue W3MEHEHUS
SHEPI L. BHYTPEHHEH SHEpruH TeNa Mpu
2 | Cnoco0Obl U3MEHEHUS! BHYTPEHHEH SHEPTHH. 1 Terionepenaue U pabore
3 Buppel rerionepenayun. TermmonpoBOAHOCTb. 1 BHemHuX cui. Mccnenosanue
SIBJICHUSI ~ TEIUIOOOMEHa  TIpHU
4 Konseknus. U3nyuenue. 1 P
CMEIIMBAHUNA  XOJIOOJHOU U
5 KonnuectBo TemioTsl. EqUHUIILI KOJTMYECTBA TEILIOTHI. 1
ropstue  Boabl. BeruucneHue
6 VY neapHas TEILIOEMKOCTb. 1
KOJIM4YeCTBa TETJIOTHI u
7 Pacuer xou4yecTBa TEIIOTHI, HEOOXOIUMOTO IS 1 yAEIBHOM TEIIOSMKOCTH
HarpeBaHus TeJa UM BBIACISIEMOr0 UM IpHU
BEILIECTBA MPH TEIUIONEpeIaye.
OXJIAXKICHUH.
N3mepenue YAECIbHON
8 | Jl/p Nel «CpaBHEeHHE KOJIMUECTBA TEIJIOTHI TIPH 1
. TEIJIOEMKOCTH B TBA.
CMENIMBAHUU BOJBI Pa3HOM TeMIIEpaTyphh» CILIOCMKOC ermec
— N3smepenune TEIJIOTHI
9 | Jl/p Ne2«M3mepenue yaeapHON TeTIOEMKOCTH TBEPOTO 1
Tenay MIJIABJICHUS JIbpJa.
UccnenoBanue TEIJIOBBIX
10 | DOHeprus TomMBa. Y aenbHas TEIUIOTa CTOPAHUSI. 1
CBOIICTB napaguHa.
11 | 3akoH coxpaHEHUs U MPEBpAILECHUS YHEPTHH B 1
Habmonenue U3MEHEHUS
MEXaHUYECKUX U TEIUIOBBIX MpOIleccax.
BHYTPEHHEH SHEPruu BOJBI B
12 | KonrponpHas pabota o reme Nel«TernoBblie siBieHUs» 1
pe3ynbTare HCIIapEHUsI.
13 | Arperatnble cocTosiHMS BeliecTBa. [lnaBnenue u 1
Brrunciienue KOJIMYECTBA
OTBEP/ICBAHHUE.
TETIOTHI B nporeccax
14 | I'paduk nuaBieHus ¥ OTBEPAECBAHUS KPUCTAIUTMYECKIX 1
TeIIonepesayn npu
TeJ. Y ienbHas TEIJI0Ta IUIABJICHHUS.
IJIABJICHUU U KPUCTAILIIU3ALINH,
15 | Pemenue 3anau. 1
WCMIAapEHUU U KOHJCHCAIUH.
16 | Ucnmapenue. HachimeHHbIN 1 HEHACBIIIEHHBIN TTap. 1 BAIHCIICHIE VACTBHOI
Konpencanus. [lornonienue 3Hepruu npu HCHapeHUH
KUIKOCTH M BBIJICTICHUE €€ TIPU KOHJICHCAIIUH Tapa. TCTIIOTEL TUIaBJICHAA =
napooOpa3oBaHHsl  BEIIECTBA.
17 | Kunenwue. Y nenpHas TeIIoTa mapooOpa3oBaHUs U 1
KOHJICHCALIAN. N3mepenue BIIAYKHOCTH
BO3yXa IO TOYKE POCHI.
18 | Pemenue 3anau. 1 X P




19 | Bnaxxnocts Bozayxa. CriocoObI OnpenereHust 1 OOcyxneHrne SKOIOTHYECKUX
o v
BIXKHOCTH Bo3xyxa.. JI/pNe3 «M3mepenue BIaKHOCTH TIOCIIEICTRHi NpHMEHEHHS
BO3/IyXa»
JABC, TETIOBBIX u

20 | PaGota ra3za u mapa npu pacmupeHuu. JIBurarens 1 o

THIPOSJIEKTPOCTAHIIHIHA
BHYTPEHHETO CTOPAHUS.

21 | [aposas typ6una. KIIJ] TenoBoro nuraresns. 1

22 | KontponbHas padora Ne2 rmo teme «ArperaTHble 1
COCTOSIHMSI BEILIECTBA

23 | Ob6o6maronuii ypok 1mo teme « TerioBsie SBICHUS. 1

OnexTpuyeckue ABIeHUs(294)

24 | DnekTpu3aius TeJa TP COMPUKOCHOBEHUHU. 1 Hab6monenue SIBJICHUSI
B3auMopeiicTBue 3apsyKEHHBIX TET.. eKTPU3AIIH npH

25 | DIEeKTPOCKOIl. DIEKTPUUYECKOE TOJIE. 1 CONPHUKOCHOBEHHUHU.

26 | JlenMMOCTh 3JIEKTPUYECKOTO 3apsia. IJIEKTPOH. 1 OO0sbsicHeHne ABJICHUA
Crpoenne atomMa 3NIEKTPU3ALINHT Tel u

27 | OObsacHeHUE PNEKTPUUECKUX SIBICHUM. 1 B3aUMO/ICHCTBUS

28 | [IpoBOoAHMKY, OTYIPOBOAHUKH U HETIPOBOJIHUKHU 1 SJICKTPHHCCKIX 3apsnos.
3JIEKTPUYECTBA. UccnenoBanue NEUCTBUS

29 | DyekTpuYecKuil TOK. ICTOYHHUKH 3JEKTPHYECKOTO TOKA. 1 SJICKTPUIECKOrO MO Ha Telia

u3 MIPOBOJIHUKOB u

30 | DnexkTpuueckas IeNb U €€ COCTaBHBIE YacTH. 1

mmanekTpukoB.  COopka u
31 | Onexkrpuueckuii Tok B MeTaynax. JlelicTeus 1
WCTIBITAaHUE IEKTPUYECKOM
AIIEKTPUYECKOro ToKa. HampaBieHue 31eKTpuyecKoro P
TOKA. LEIN. Nsrorosnenue u

32 | Cuna Toxa. EquHAIEI CHIIBI TOKA. 1 UCIIBITAHUC  IaTIbBAHUTECKOTO

anemeHTa. M3MmepeHue CHIIb

33 | Ammnepmetp. U3mepenue cuibl Toka. JI/p Ned«CoHopka 1 P
ANIEKTPUUECKOM IIEMH U M3MEPEHUE CUITBI TOKA B €€ TOKa B JJICKTPUICCKON CTIH.
Pa3IMYHBIX y4acTKax». W3mepenne HampspkeHHus Ha

34 | DaexkTpuueckoe HanpsoKkeHue. EuHUIbI HanpsHKeHUs. 1 ydactke 1uenu. M3mepenue

KTPUYECKOT

35 | BoapT™meTp. U3Mepenue HanpsKeHUs. 3aBUCUMOCTh CHITHI | 1 SJICKTpHHCCKOTo
TOKa OT HATPSKEHUSI. COTIPOTHBIICHUSI.

36 | DIEKTPUYECKOE CONPOTUBIIEHUE. TIPOBOIHUKOB. 1 Vcenenosanne  3aBUCHMOCTH
Enuanner conporusnenus. JI/p Ne5« M3mepenne CUJIBI TOKA B IIPOBOJHUKE OT
HaIpPSKEHUS HA PA3IMYHbBIX YYaCTKaX AJIEKTPUUECKOU HATIDSOKCHWS HA €r0 KOHIAX.
L.

N3mepeHnre ¥ MOIIHOCTH

37 | 3akon OMa J1g y4acTKa 3JIEKTPUUYECKOM IIEIH. 1

QJICKTPHICCKOI'O TOKa.




38 | PacueT conpoTUBIEHUS TPOBOIHUKA. Y IETbHOE 1 Bprunciienue cuibl TOKa B
COMpOTHBJICHHC. nenu, padoThl W MOUIHOCTH
39 | Ilpumepsl HA pacyeT CONMPOTUBIICHUS MPOBOJIHUKA, CUIIbI | 1 DIIEKTPUYECKOTO TOKA.
TOKA U HAINPSKEHMUSL.
OObscHenne SIBIICHUS
40 | Peocratsl. JI/pNe6 «PerynupoBanue cuibl TOKa 1 HArpeBaHU TIPOBOJTHUKOB
peocTaToM»
ANEKTPUIECKUM TOKOM.
41 | Jl/p Ne7 «3mepenue conpoTUBICHUS IPOBOJHHUKA ITPH 1 Usyuenne paGoTHI
MIOMOUIN aMIIEPMETPA U BOJIBTMETPA».
MOJIYITPOBOJIHUKOBOTO  TMOJA.
42 | [locnenoBarenbHOE COCTUHEHHUE TIPOBOIHUKOB. 1 3HAHME U BHITOMHEHHE MPABHIT
43 | ITapamienbHOE COETMHEHUE MPOBOIHUKOB. 1 0€30MacHOCTH HpH  paboTe C
44 | Pemenune 3amay. 1 HNCTOYHHUKAMH JBJICKTPHYCCKOI'O
; " TOKa.
45 | KonrponbsHas pabota Ne3 mo teme: « INMeKTpUIECKUit 1
TOK.
46 | PaGoTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA. 1
47 | EquHuIel paboThl 2JIEKTPHUECKOTO TOKA, IPUMEHSIEMbIC 1
Ha mipakTuke .JI/pNe8 «3mepeHne MOITHOCTH U PaOOTHI
TOKa B 3JIEKTPUYECKOM JamMIey
48 | HarpeBaHue NpoBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3aKoH | 1
Jxoyisa - Jlenua.
49 | Konnencarop. 1
50 | Jlamna HakanuBaHus. DIEKTPUUECKHUE HAarpeBaTeIbHbIE 1
npubopsl. KopoTkoe 3aMbIkaHue, PeAOXPaHUTEIH.
51 | KonrposabHas pabdora no teme: Ne4 «Pabdota u momuocts | 1
aneKTpuueckoro Toka. Konaencarop»
52 | O6o6maromuit ypok no teme «NeKTpUudecKue sBaeHus». | 1
DJIEKTPOMATrHUTHBIE SIBJICHUS (54)
5 | MarautHoe nosne. MarHuTHO€E MoJjie IpsiMoro ToKa. 1 DKCIEepUMEHTAIBHOE U3yYEHUE
3 | MarHuTHbIE UK. SIBIICHUS MarHuTHOTO
5 | MarHuTHOE TIOJIe KaTyHIKH C TOKOM. DIEKTPOMArHuTel U | 1 B3aHMOICHCTBIA TCJL.
4 | mx npumenenue. JI/p Ne9«Cbopka s1eKTpoMarauTa u N3ydenue SIBJICHUS
HCCIIEIOBAHUS €T0 ICUCTBUS.
HaMarHW4YMBaHUS  BEIIECTBA.
5 | IlocTossHHBIE MarHUTEl. MarHuTHOE MOJI€  MOCTOSHHBIX 1 HccnenoBanme neicTBUs
5 | MarauToB. MaruuTHOe mone  3eMitH.
IIEKTPUYECKOTO TOKa B
5 | JelictBue MArHUTHOTO TOKA HA IPOBOJHUK C TOKOM. 1 psAMOM NPOBOJHUKE Ha

Onextpuueckuid gpurarenb. JI/p Nel0 «M3yuenue




6 | PIEKTPUUECKOTO JABUraTelIsl IOCTOSHHOTO TOKA (Ha MarHuTHYO CTPEJIKY.
Mozenn)» OOHapyxeHue JecTBUS
5 | KourponbHas paboraNeSm mo teme: «QneKTpoMarHuTHble | 1 MAarHUTHOTO T10JIst Ha
7 | ABICHUS
MIPOBOIHHK C TOKOM.
OobnapyxeHue MarHUTHOTO
B3aUMOJICVCTBHUS TOKOB.
N3ydenune npuHMna qeicTBUs
AIIEKTPOJIBUTATEIIS.
CaetoBbie aBnenusi(114)
58 | Ucrounuku cBera, PacnpocTpaneHue cBeTa. 1 DKCIIEpUMEHTAIILHOE U3yUECHHE
59 | Bunumoe JBUKEHUE CBETHIL. 1 ABJICHUA ~ OTPaXXCHHUA  CBETA.
HccaenoBanue CBOMCTB
60 | OtpaxeHue cBeTa. 3aKOHBI OTPAXKCHUSI CBETA. 1
n3o0pakeHUst B 3epKale.
61 | [1mockoe 3epkajio. 1
Nsmepenune (dhokycHOTO
62 | [Ipenomnenue cBera. 3aKOH MPETOMIICHUS CBETA 1 .
paccTostHus cobuparomei
63 | JIunzpl. OnTHyecKas cuia JIMH3BL. 1 TTHH3EL Honyuenne
64 | 3o0OpakeHusi, 1aBaeMble TNH30M 1 M300paXeHHii ¢  MOMOIIBIO
65 | JI/p Nell «Ilomyuenue n3o6paxeHus Py MOMOIIH 1 cOOMpatoMen JTMH3bL.
JIMH3bD)
66 | Pemenue 3amau. [loctpoeHune n3o0pakeHui, MOTy4eHHBIX | 1
C IOMOIIBIO JIMH3.
67 | I'ma3 u 3penne. KparkoBpemeHHast KOHTpOJbHas padora | 1
110 TeMeNe6: «3aKOHBI OTPaXKEHUSI U IIPEJIOMIICHUS CBETa»
68 | toroBas koHTposibHas padboTa 1
2. Tematuyeckoe IJIAHUPOBAHUE
9 k1ace
Ha3Banume pasgenoB, Ttem | Kon-Bo yacos Xapakre
YPOKOB BUJIOB




o0yyaror

3aKoHBI ABHKCHHUSA U B3au

MoaeicTBUA TeJ — 24 yaca

BBoansiit unctpykrax no Th
B KaOMHETe (PU3HKH.
MarepuasibHasi TOUYKA.
Cucrema orcuera

[Tepemenienune

Onpez[eneHI/Ie KOOpAWHATBI
ABYIKYLICTOCS TEJa.

[lepemenienue npu
IIPSIMOJIMHEHOM
PaBHOMEPHOM JIBH>KEHHUH

IIpssMonuHeitHOE
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue.

CxkopocTh MPSIMOJIMHEHNHOTO
PaBHOYCKOPEHHOI'O
neuxenus. ['paduk ckopoctu

[Tepememenue npu
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBJKEHUU

JlabopaTtopHnas pabota Nel
«HccnenoBanue
PaBHOYCKOPEHHOTO
JBYOKEHUS 0e3 HauaIbHOM
CKOPOCTH»

Kontponbhas pabota 1o
TeMe «OCHOBBI KHHEMATUKI»

10

OTHOCHUTENBLHOCTD JABMOKCHUS.

11

NuepumanbHble CUCTEMBI
orcuera. [IepBbIil 3aK0H
HeroToHa.

12

Btopoii 3akon Herotona

13

Tperuii 3akoH HproToHa

14

CB00OOgHOE MMaJICHUE TE.

15

JBmxeHue tena,
OpOIIEHHOT0 BEPTUKAIBHO
BBepX. HeBecoMoCTb.
JlaGopatopHas pabora Ne2
«HUccneqosanne cBOOOIHOTO
TaJICHUSD

17

3aKOH BCEMUPHOIO
TATOTEHUS

PaccuuT
CKOPOCTI
paBHOYC
TIPSIMOJTY
tena. U
¢BOOOIH
Ormpener
MyTH |
Tena

3aBUCUM
paBHOYC
MIPSIMOJTY
TeJa OT |
LEHTPOC
YCKOpEH
Tema T
MTOCTOSIH
CKOPOCTI
CKOPOCTI
raza wu-
[Tpumen:
COXpaHel
pacuera
B3aUMO/]I
N3meper
Nsmeper
SHEPruu

TOPMO3H




18

YckopeHnue cBOOOIHOTO 1
najaeHus Ha 3emiie U APYTUuX
HEOECHBIX Tel

19

IIpssMmonuHeitHOE U 1
KPUBOJIMHENHOE IBUKCHUE.
JBrm>xeHue tena mno
OKPYKHOCTH C IIOCTOSIHHOMN
110 MOJIYJIFO CKOPOCTBIO.

20

HcKkycCTBEHHBIE CITyTHUKHU 1
3emin

21

HNmnynsc Tena. 3akoH 1
COXpPAaHCHUA UMITYJIbCa

22

PeaxkTnBHOE IBMKEHME. 1
PaxkeTsl

23

3aK0oH COXpaHEHUs 1
MEXaHUYECKOH SHEepPTUun

24

Kontponbnas padora Nel mo | 1
Teme «OCHOBBI TUHAMUKIY

Mexannueckue kojaeOaHust 1 BOJIHBL.3BYK.-1 1

25

KosebarenpHOE IBUXKEHUE. 1
KoisebarenpHble CUCTEMEL.

26

Benuuunel, 1
XapaKTePU3YIOIIIHe
KOJIeOaTEeIbHOE IBIDKEHUE

27

MareMmaTndecKnii MasTHUK. 1
JlaGopatopHas paborta Ned
«HccnegoBanne
3aBUCUMOCTH NIEPHOJIa U
YaCTOTHI CBOOOHBIX
KOJICOAHHMI HUTSHOTO
MasITHUKA OT JJIMHBI HUTH

28

[IpeBparienus SHEPTruu Npu 1
K0JIe0aTeIbHOM JIBUYKEHUMU.
3aryxarouue u
BBIHYK/ICHHBIC KOJICOAHHMSI

29

MexaHuuyecKue BOJHLI. 1
HpOI[OJ'H)HI)IG " MIOMNICPCUHEBIC
BOJIHBI

30

JlnvHa u cKOpoCTh 1
pacrpoCTpaHEHHs BOJIHBI

31

Nctounuku 3Byka. 3ByKkoBbie | 1
Kosie0aHusl.

32

Pacnpoctpanenue 3Byka. 1
CkopocTb 3ByKa

33

OtpaxkeHue 3Byka. Pemenne | 1

OO0OBsICHE
KoJie0aH
Uccneno
nepuoza
MasITHHK
aAMIUTUTY
Uccneno
3aKOHOM
rpys3a

Brramc
CKOPOCTI
3BYKOBBI
Okcnepy
ompeen
YacTOTHI

3BYKOBBI




3a/1a4 10 TeEMe
«MexaHnnueckue KonedbaHus
u 3ByK» Tect no Teme «3ByK»

34

KonTponbhas pabotaNe2 mo
TemMe «MexaHu4deckue
KOJICOaHUS U 3BYK»

DneKTpoMarHuTHoe rnose-19

35

MarsuTHoOE€ I0JI€.
OnHopoaHOE U
HEOJHOPOIHOE MarHUTHOE
rnoje

36

Hanpasnenue Toka u
HaIpaBJICHUE JTUHUN €Tr0
MarHUTHOTO TOJISL.

37

OO6HapykeHne MarHUTHOTO
TOJISl TIO €0 ACHCTBUIO HA
ANEKTPUYECKUIN TOK.

38

NHnykius MarHuTHOTO TOJIS.

39

MarauTHbIi IIOTOK.

40

SIBiIEHME DIEKTPOMArHUTHOU
uHaykuuu. Ipasumno Jlenna

41

SIBieHNE CaMOMHIYKIIUU

42

JIaGoparopHas paboTa Ne5
«3yueHue sBJICHUS
AJIIEKTPOMArHUTHON
UHIYKIN»

43

[Tomyuenue u nepemaya
MIEPEeMEHHOTO
AIIEKTPUIECKOTO TOKA.
Tpanrcdopmarop

44

[TpoBepounas paboTa: «
DneKTpOMarHuTHas
VHTYKISDY

Okcnepy
H3Y4YEHU
3JIEKTPO!
WHTYKITH
TeHEPaTC
TOKA.

IepeMeH
BpalllCHY
Mar"HuTH
Habmon,

JUCIICPC]

45

DNIeKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI

46

Konpaencarop.
KonebarenbHbIi KOHTYP

47

ITomyyenue
3JIEKTPOMAarHUTHBIX
KoJIeOaHuil.

48

[TpuHIUTIBEI paTUOCBA3U U
TEJIEBUICHUS

49

DIIeKTpOMarHuTHasi Ipupoaa
ceera. TecT 1o Teme




«ONEeKTpOMarHuTHbIE
BOJIHBI»

50

IIpenomienue ceera.
Hucnepcus ceera

51

I/ICHyCKaHI/Ie M IOTJIOIICHUC
CB€Ta aToMaMH

52

JIuHeiuaTslie CIEKTPHI
JlabopaTtopHnas pabota Ne6
«Habnroaenue CrionHoro u
JIMHEWYATOrO0 CIEKTPOB)

53

KonTtponbHas paboTa no
TeEMe
No3«DnekTpoMarHuTHEIE

SIBJICHUS»

Crt

poeHHe aTOMa M ATOMHOT0 si/ipa -124yacoB

54

PagnoakTBHOCTH Kak
CBUJICTEIIECTBO CIIOKHOTO
CTpoeHHs aToMOB Mozenu
atomoB. OnbiT Pe3epdopaa

1

55

Pa,I[I/IOB.KTI/IBHBIC
MMpEeBpalICHNA aTOMHBIX SAJACP

56

DKCIEpUMEHTATBHBIC
METObI UCCIIETOBAHUS
YACTHII.

57

OTkpbITHE IPOTOHA U
HelTpoHa. CocTaB siIEpHOTO
a1pa

58

SAnepHbie CUIbl. DHEPTUs
cBs3u Jledext mace

59

Henenune saep ypana. Llennas
peakiuus

60

JlabopaTtopHnas pabota Ne7
«M3yuenue nenaeHus sapa
ypana o ¢ortorpadun
TPEKOB»

61

SAnepHslii peakTop. ATOMHast
JHEpreTHKa

62

JlabopaTopHas pabota Ne8
«M3y4eHue TpeKoB
3apsHKEHHBIX YACTHI T10
TrOTOBBIM (hoToTrpadusiM»

63

buoiiornueckoe neiictBue
panuaiuu. 3aKoH
pPaZMOaKTUBHOTO pacraa.
JlabopaTtopHnas pabota Ne9
«3MepeHne ecTeCTBEHHOIO
paauamoHHoro ¢poHa
JTO3UMETPOM»

N3meper
AIEKTPH'
Habmon,
CITEKTPO]
Haomron
YacTHI] |
O06Ccyx)I
BIIMSIHUS
U3ITy4YeH

OpraHu3!




64 TepMosinepHas peakuus. 1

65 HToroBast KOHTPOJIbHAS 1
paboTa

Crpoenue u 3Boonus Beenennoii(4y4)

66 Cocras, cTpoeHHE U 1
npoucxoxaeHrue CoaHeuyHOn
CUCTEMBEL.

67 [ImaneTsl 1 Malble TEIA 1
COJTHEYHOU CUCTEMBI

68 CrtpoeHue, U31y4eHue u 1
sposroryst CoHIA U 3BE3I.

69 CrpoeHue 1 3BONIOLUS 1
Bcenennoi.

O3HAKO0M
CO3BE3IY
CYTOYHO
3BE3/IHOI
Habmon,
JlyHbl,

OTHOCHT!

OIEHKA YCTHbBIX OTBETOB YYALIUXCHA ITO ®PU3UKE

Ounenka «5» craBuUTCS B TOM Cllydae, €CJIM YYallMHCS IOKa3blBA€T BEPHOE IOHUMAHHE
(DU3UYECKON CYITHOCTH paccMaTPUBAEMBIX SIBJICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHH,
JTa€T TOYHOE ONPEACIICHUE W HMCTOJKOBAaHWE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPUM, a TAKkKe
MpaBUIBLHOE OMpeneicHue (PU3NYECKUX BEIMYWH, WX EIUHHUIl M CIOCOOOB HW3MEPCHHS;
MPaBUJILHO BBIMOJIHSAET YEPTEKHU, CXEMbl M TrpaduKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COMPOBOXK/AET PACCKA3 HOBBIMH IIPUMEPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUU IIPU
BBINOJHEHUH TPAKTUYECKUX 3aJJaHUi; MOXKET YCTAaHOBUTH CBSA3b MEXKAY M3y4acMbIM M paHee
M3YYEHHBIM MaTepHajoM MO Kypcy (U3HKH, a TaKXkKe C MaTepHaIoM, YCBOCHHBIM MPU U3YUCHHUU
JPYTUX TPEIMETOB.

Ouenka «4»- eciy OTBET YYCHHUKA YJIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY HA OLICHKY
«5», HO JaH 0e3 HCMOIb30BaHMUSI COOCTBEHHOT'O IJIaHA, HOBBIX NMPUMEPOB, 0€3 MPUMEHEHUS
3HaHUW B HOBOW CHUTyallud, O€3 HCIOJIb30BAHMS CBS3€H C paHee W3YYEHHBIM MaTepuajoM H
MaTepuajIoM, YCBOCHHBIM MPHU W3YHYEHUU APYTUX MPEIMETOB; €CIH YYalluhcs JOMYCTHJI OJHY
omMOKy WM He Oojiee OBYX HENOYETOB M MOXKET MX HCIPABUTh CaMOCTOSITENIBHO WU C
HEOO0JIBIION TOMOILBIO YUUTESL.

Ouenka «3» CTaBUTCs, €CIW Y4YaIIUiCsSd TPABWIHHO TOHUMAaET (U3HUYECKYI0 CYITHOCTh
paccMaTpUBaEMbIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OTACIbHBIE MPOOEIHl B
YCBOGHHHU BOINPOCOB Kypca (H3MKM, HE MNPEnsATCTBYIOIIUE JalbHEHUIIEMY YCBOCHHIO
MPOTPAMMHOTO MaTephalia; yMeeT NPHUMEHSTh IONydeHHbIE 3HAHWUS TPHU PEUICHUH TPOCTBIX
3aJ1a4 C UCTOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIAHSIETCS IPU PEHICHUU 33/1a4, TPEOYIOIMUX
npeoOpa3oBaHusi HEKOTOPHIX (OpMyIT;, AOMYCTHJI HE Oojiee OMHOW TpyOO OMMOKH M JIBYX
HeZo4ETOB, He Oosee oqHOM Tpy0oil 1 0JHON Herpy0oil omuoOKu, He Oonee ABYX-TPEX HETPYObIX
oLIMOOK, OIHOI HErpyOOH OMIMOKHU U TPEX HEAOUYETOB; TOMYCTHII YEThIPE WM MATh HEAOUYETOB.

Ouenka «2» CTaBUTCA, €CIM YYAIlMWCS HE OBJIAAEsl OCHOBHBIMH 3HAHMSIMU M YMEHUSMH B
COOTBETCTBUH C TPEeOOBAaHUSMH MPOTPAMMBI U JOMYCTHJ OOJBIIE OMIMOOK M HETOYETOB, YEM
HEOOXOIUMO IS OLICHKH «3).



O].[eHKa «1» craBUTCI B TOM cJIydac, €CJIM YUYCHHUK HC MOXKET OTBCTUTL HH Ha OAHWH U3
IMOCTAaBJICHHBIX BOIIPOCOB.

O EHKA MIMCBMEHHBIX KOHTPOJIBHbBIX PABOT
Ouenka «5» craButcs 3a paboTy, BHIIOJTHEHHYIO MTOJHOCTHIO 0€3 OIHUOO0K 1 HEJJOUETOB.

Ouenka «4» craBuTcs 3a padoTy, BHIIIOJHEHHYIO MOJHOCTHIO, HO MIPU HAJHMYUH B HEl He Ooiee
OJIHOM Herpy0Ooi ommOKu M OJTHOTO HefouéTa, He Oosee TpEX HETOUYETOB.

Ounenka «3» cTaBUTCS, €CIM YYEHHK MPaBUWIBHO BBIMOJHWI He MeHee 2/3 Bceil paboThl wiu
JOMyCTHIT He OoJiee 0THOM rpy0oii OIIMOKK U ABYX HEIOYETOB, HE O0Jiee OJTHOM rpyOOi U OTHOM
HerpyOoi ommubOku, He Oonee TPEX HErpyObIX OIIMOOK, OJHOW HErpyOooi OmIMOKH U TPEX
HEJI0YETOB, MIPU HAJIMYUU YETBIPEX-TISATU HETOYETOB.

OuneHka «2» cTaBUTCS, €CJIM YUCIO OMIMOOK M HEAOYETOB MPEBBICUIIO HOPMY JUISL OLIEHKH «3»
WM PaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bcell paboThl.

Ouenka «1» cTaBUTCS, €CIM YYEHUK COBCEM HE BBITTOJIHWI HUA OJHOTO 3aJaHUS.
OIHEHKA ITPAKTUYECKHUX PABOT

OueHnka «5» CTaBUTCS, €CIIM YYallUiics BBINOJIHAET paboTy B MOJHOM 0O0beMe ¢ COOI0ACHUEM
HEOOXOIUMOW TOCTIETOBATEILHOCTH TPOBEACHHUS ONBITOB M HM3MEPEHHIA; CaMOCTOSTEIbHO M
palroHaIbHO MOHTHPYET HE00X0AuMoe 00OpyIOBaHHE; BCE OMBITHI MPOBOAUT B YCIOBHUSX U
pexuMax, OOEeCTIeYMBAIOIIUX IIOyUYeHHE TMPaBWIBHBIX PE3YJIbTAaTOB W BBIBOJOB; COOJIOAAET
TpeOOBaHUS MPABWI TEXHUKU O€30MACHOCTH; MPABMIIBHO U aKKYpaTHO BBHITIOJHSAET BCE 3allMCH,
TaOJUIIBI, PUCYHKH, YEPTEIKH, Ipa(UKN; MPaBUIHHO BBHITIOIHIET aHAJIN3 TIOTPEITHOCTEH.

OueHka «4» CTaBUTCS, €CIM BBINOJIHEHBI TPEOOBaHMS K OLIEHKE «5», HO OBLIO JOMYILEHO JBa-
Tpu HeouéTa, He OoJiee OHOM HerpyOoii OMOKY U OHOTO HEA0YETa.

Onenka «3» CTaBHUTCs, €CJIIN pa60Ta BBITIOJTHEHA HE ITOJIHOCTBIO, HO 00BbEM BBINOJIHEHHOM YacTH
TAaKOB, YTO IO3BOJIACT IMOJYYHUTH HpaBI/IJ'ILHHﬁ pe3yIbTaT U BBIBOA; C€CJIM B XOAC IIPOBCACHUA
OIIbITa U UBMCPCHUA ObLIH JOIMYIICHBI OIIIMOKH.

Ouenka «2» CTaBUTCS, €CIM padoTa BBHIIIOJHEHA HE MOJIHOCTHIO0, U 00BEM BBHITIOJIHEHHON YacTH
paboTHI HE MO3BOJIAET CAENATh MPABWIBHBIX BBIBOJOB; €CJIM OIBITHI, H3MEPEHUS, BHIUYUCIICHHUS,
HaOJIIOJICHUS TTPOU3BOAMIINCH HETIPABUIIBHO.

Ouenka «1» cTaBUTCSA, €CITU YYaIIMICs COBCEM HE BBITIOJIHUI PadoTy.

Bo Bcex ciiyuasix olleHKa CHHKAETCSl, eCJIH YYeHHK He c00JII0/1a/1 MPaBUJIa TEXHUKH
0€30IMacHOCTH.

HEPEYEHb OIINBOK
I'pyovie omuoku

1. He3nanue onpeneieHnii OCHOBHBIX NOHSATHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUN
Teopuu, GopMy, OOMIETIPUHITHIX CUMBOJIOB 0003HaYeHHsI (PU3NIECKUX BETUYHH, €UHUIL
W3MEPEHUS.



2. Heymenue BbII€IUT B OTBETE ITIABHOE.

3. Heymenue npuMeHATh 3HAHUS IS pEIICHU 3a/1a4 U O0BSICHEHUS (PU3HMUECKUX SBICHUH.
4. Heymenue untath ¥ CTpOUTh IpadMKU U IPUHIUIHAIBHBIE CXEMBbI.

5. Heymenue moarotToBuTh K paboTe yCTaHOBKY MIIM JIaOOpaTopHOE 000pYy0BaHUE,
MPOBECTH OIIBIT, HEOOXOIUMBIEC PACUETHI, MIIN HCIIOIb30BATh MOJTYYCHHbIC JaHHBIC [Tl BBIBOJIOB.
6. HebpexxHoe oTHOMIEHHE K 1a00paTOpHOMY 000PYAOBAHUIO M N3MEPHUTEIBHBIM
npudopam.

7. Heymenue onpenenuTts Noka3aHue U3MEPUTENHLHOTO IpUdopa.

8. Hapymienue tpeboBaHuil mpaBmil 6€30IaCHOTO TPY/Aa IPH BHITTOJIHEHUH SKCIIEPUMEHTA.

Hezpyouvie outuoku

1. Herounoctu popmynupoBok, onpeneneHuil, MOHATHIA, 3aKOHOB, TEOPHUI, BEI3BAHHBIC
HEIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEEIISIEMOTO TIOHSTHS, OMTMOKY, BRI3BAaHHBIC
HECOOJIOJICHUEM YCIIOBHUI MPOBECHHUS OTbITA MIIM H3MEPEHHIA.

2. Omun6KH B yCJIOBHBIX 0003HAYEHUAX HA NPUHIMIHAIBHBIX CXeMaX, HETOUHOCTH
yepTexKel, rpad)uKoB, CXEM.

3. [Tpomnyck miy HETOUHOE HaNMMCaHUEe HAUMEHOBaHUN €AMHUL] PU3MUECKUX BEIUYHH.
4. HepanmonanbHelii BEIOOp X0/1a pelIeHusl.

Heoouémut

1. HepanmonanbHbie 3aITUCH MTPH BBIYMCIICHUSX, HEPAIIMOHAIIbHBIE IPUEMBI B BBIYHUCIICHUH,
npeoOpa30BaHUU U PELICHUHU 3ajay.

2. Apudmerrueckre omMOKY B BBIUNCICHUSX, €CIIU 3T OIINOKU Ipy00 HE HCKAXKAIOT
PEaATBbHOCTD MOJIyYEHHOT'O pe3yJIbTaTa.

3. OTnenbHbIe OTPEHIHOCTH B (POPMYIMPOBKE BOIPOCA I OTBETA.

4. HeOperxHoe BbINOIIHEHHE 3allucei, yepTexeil, cxem, rpaukoB.

5. Opdorpaduueckue v MyHKTYaIIMOHHBIE OITUOKH.

y'leﬁHO-MeTO)]I/I‘leCKI/Iﬁ KOMIUIEKC AJISl YYUTEISI:
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