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IosicHUTeIbHAS 3aMUCKA

Pabouas mporpamma npeamera «Dusuka» 00s3aTeNbHON MpeaMeTHOW o0nacTi «EcTtecTBeHHO-
Hay4HbIE MTPEIMETHI» JJIs1 OCHOBHOTO 00mIero oopa3oBanus papaborana Ha ocHoBe DenepabHOrO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTAaHIApTa OCHOBHOTO o0O0mero oOpa3oBaHHs, NPUMEPHOU
MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs MO0 MaTeMaTuke, (heaepanbHOro MepedHs y4eOHUKOB,
PEKOMEHIOBaHHBIX WJIM JONYIIEHHBIX K HCIOJBb30BAHUIO B 00pa3oBaTeIbHOM MIpoIecce B
00pa30BaTEeNbHBIX  YUPEKACHUSAX, Oa3HCHOTO y4eOHOTO IIJJaHa, AaBTOPCKOTO TEMATUYECKOTO
IJIAaHUPOBaHUsI ydyeOHOro wmaTepuasia W TpeOoBaHM K pe3ynbTaTaMm o0mero oOpa3oBaHus,
NpeACTaBIeHHBIX B @DeneparbHOM 00pa30BaTENIbHOM TOCYIapCTBEHHOM CTaHIapTe OOIIero
oOpa3oBaHusl.

O0mas xapakrepucTuka y4e0HOro npeamera

®duznyeckoe oOpa3oBaHME B OCHOBHOM IIKOJIE JIOJDKHO oOecneuuTh (GopMHpOBaHHUE Yy
oOydJaromuxcst MpeACTaBICHU 0 HayYHOH KapTHHE MHpa — BaXKHOTO pecypca HaydHO-TEXHUYECKOTO
mporpecca, O3HAaKOMJICHHE OOyJalommxcsi ¢ (QU3NYECKUMH W aCTPOHOMHUYECKUMH  SIBIICHHSIMU,
OCHOBHBIMHM TPUHIMIIAMH PabOTHl MEXaHH3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOWCTB M TNPHOOPOB,
pa3BUTHE KOMIETEHINIA B PEIICHUN NHKEHEPHO-TEXHHUECKUX U HAYIHO-HCCIIEIOBATEIBCKHX 3a/1a4.

OcBoenne ywyeOHOro mpenmera «®du3uMKa» HANMPaBICHO Ha pa3BUTHE y OOYYarONIUXCS
MPEJCTAaBICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U IBM)KCHUSI MAaTePHH, HA OCBOCHHE
oOyyarouuMucs 001X 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOJAHBIX SIBICHUHN, CO3/laHUE YCIOBHH Uis
dbopMupoBaHHS MHTEJUICKTYalbHBIX, TBOPYECKHX, TPAKIAHCKHX, KOMMYHHKAITHOHHBIX,
WHPOPMAIMOHHBIX KoMIeTeHIui. OOydJaromuecss OBIANCIOT HAYYHBIMH METOJAMH  PEHICHUS
pPa3NIMYHBIX TEOPETHYECKUX W TMPAKTHUECKUX 3a/a4, YMEHHUSAMH (OpMyIHpoBaTh THUIOTE3HI,
KOHCTPYHPOBATh, MTPOBOIUTH IKCIIEPUMEHTHI, OIIEHUBATh W aHAIM3UPOBATH TOJYYCHHBIE PE3yIIbTATHI,
COIIOCTABIISTh UX C OOBEKTUBHBIMU PEATHSIMH JKU3HHU.

VYyeonnii npeamer «dusnkay crnocoOCTByeT (GOPMHPOBAHUIO Yy OOYYAIONMIUXCS YMEHUH
0e30macHO  HWCIOJIB30BaTh  JabopaTopHOe 00OpYyIOBaHWE, TMPOBOJUTH E€CTECTBEHHO-HAyYHBIE
UCCIIEIOBAHUS U AKCIIEPUMEHTHI, aHATM3UPOBATh MOJIyYEHHBIE PE3YNIbTaThl, MPEICTABISITh U HAYYHO
apryMEHTHPOBATh MOJIyYE€HHBIE BHIBOIBI.

W3yuenne mnpenmera «®Pusukay B yacTH (opMUpOBaHMS Yy OOYy4alOMIMXCS HAYYHOIO
MHPOBO33PCHHsI, OCBOCHHS OOIECHAYYHBIX METOJ0B (HAONIOACHHE, W3MEpPEHHUE, HKCIICPUMEHT,
MOJIETUPOBAHUE), OCBOCHHUS MPAKTUYECKOIO NPUMEHEHHUS Hay4YHbIX 3HAHUM (GU3UKH B >KU3HU
OCHOBAaHO Ha MEXIIPEJIMETHBIX CBA3SX ¢ npeameramu:«Maremaruka», «MHbopmarukay, «Xumus»,
«buonorusy, «I'eorpadpusny», «Ixonorus», «OcHOBbI 0€30MACHOCTH KU3HEACATEILHOCTIY, «cTopus»,
«Jlutepatypa» u ap.

Onucanue mecra yue0HOro npeaMera, Kypca B ydeOHOM IJIaHe.
OcylecTBiIeHUE OCBOCHUS JaHHOW paboyeil mporpaMMel IiaHupyercs B 7-9 kiaccax. Ha ocBoenue
nporpaMmsbl otBouTCs 208 yacoB, 2 4. B HEJIETIO:

I'ona oOyueHus KonnuectBo 4acoB B KosmyecTBo yueOHbIX Bcero vacos 3a
HEJICITIO HEJIeNb y4eOHBIH 10T
7 Knacc 2 35 70
8 Kimacc 2 35 70
9 knacc 3 34 102
Uroro: 242 yacoB 3a Kypc

YpoBeHb 00yueHus: — 0a30BBIil.
JInuHOCTHBIE, MeTanpeAMeTHbIE U MPeIMEeTHbIE Pe3yJIbTAThl 0CBOCHHS COMEPKAHUS

7 KJ1ace

npeaMera

Juunocmuvimu pezynomamamu vzydeHus kypca «Pusnka» B 7-M Kiacce siBisieTcs GopMHUpPOBaHUE

CIIEYIOLIUX YMEHMUIA:




Omnpenenats U BEICKA3bIBATh TIOJI PYKOBOJICTBOM TI€Jlarora caMmble o0Iume AJisi BCeX JI0JIeH mpaBuia
MTOBEICHUS MIPU COTPYAHUYECTBE (STUIECKHE HOPMBI).

B npennokeHHBIX TIe1aroroM CUTyalusX OOIICHHS U COTPYTHIUYECTBA, OTIUPAsCh Ha OOIIUeE ISl BCEX
MpaBujia MOBEACHUS, ACNIaTh BHIOOP, IPH MOICPKKE IPYTHX YUaCTHHUKOB IPYIIBI U Me1arora, Kaxk
MOCTYIIUTb.

CpeacTBOM JOCTHXKEHUS 3TUX PE3YIbTATOB CIYKHUT OpraHU3alusa Ha YPOKE MapHO-TPYIIOBOM
paboTEHL.

Memanpeomemnvimu pezyromamamu n3ydeHus kypca «dusuka» B 7-M Kiiacce sBISIOTCS
(dbopMupoBaHHE CIIEAYIOIINX YHUBEPCATIbHBIX yueOHbIX aercTBuil (YVY /).

Pecynamusnvie YVJI:

Onpenenars U GopMyInpoBaTh LIETb AEATEILHOCTH Ha YPOKE.

[IporoBapuBaTh OCIEAOBATEILHOCTD JICUCTBUI HA YPOKE.

VYuuThCst BBICKa3bIBAaTh CBOE MIPEAINOJI0KEHNE (BEPCUIO) HA OCHOBE padOTHI C MILTIOCTPALIUEH
yaeOHUKa.

Yuuthcst paboTaTh MO MPEIOKEHHOMY YUHUTENIEM TUIaHYy.

CpenctBoM (HopMUPOBAHUS ITUX ACUCTBUHN CIYKUT TEXHOJIOTHS MPOOJIEMHOTO JUaIora Ha dTare
M3Yy4YeHUsI HOBOTO Marepuasa.

Y4YuThCS OTJIMYATH BEPHO BBITIOJIHEHHOE 33JJaHUE OT HEBEPHOTO.

YYUThCS COBMECTHO C YUUTENIEM U IPYTUMU YUCHUKAMU JITaBaTh SMOIIMOHAIBHYIO OIEHKY
JeSITeIbHOCTH KJlacca Ha YpOKe.

CpenctBoM (hopMUPOBAHUS ITUX ACUCTBUIN CIYKUT TEXHOJIOTHS OIEHUBAHMS 00pa30BaTEIbHBIX
JNOCTHXEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvnvie Y VII:

OpueHTHPOBATHCS B CBOEH CUCTEME 3HAHUI: OTINYATh HOBOE OT Y»KE€ U3BECTHOTO C TTIOMOIIIBIO
YUHUTEIIA.

JlenaTe mpeaBapUTENbHBIH 0TOOP HCTOYHUKOB MHPOPMAIIUKN: OPUEHTUPOBATHCS B yUeOHHKE (HA
pa3BopoTeE, B OTJIaBJICHUH, B CJIOBape).

JloObIBaTh HOBBIE 3HAHMSI: HAXOIUTH OTBETHI HA BONIPOCHI, UCTIONb3Yys YU€OHHUK, CBOM dKU3HEHHBIH
OTIBIT U UH(OPMALINIO, IOJYYEHHYIO Ha YPOKE.

[lepepabaTbIBaTh NOJYYEHHYIO HH(POPMAIIHIO: I€TaTh BHIBOABI B PE3YJIbTaTE COBMECTHON PabOTHI
BCEro KJ1acca.

ITepepabaTeIBaTh MOTYYSHHYIO HHPOPMAIINIO: CPAaBHUBATH U KIACCU(DHUITIPOBATH.
[IpeoGpazoBbiBaTh HHGOPMAIUIO U3 OJHOM (GOPMBI B APYTYIO: COCTABIAThH (PU3MUECKUE paccKas3bl U
3aJlaud Ha OCHOBE MPOCTEHINX HU3NYECKUX MOJENEH (MIPeAMETHBIX, PUCYHKOB, CXeMaTHYECKUX
PUCYHKOB, CXE€M); HAXOAUTh U (HOPMYIUPOBATH PELICHHUE 3a/1a4H C TOMOUIBIO MPOCTEHIINX MOeneit
(IpeaMeTHBIX, PUCYHKOB, CXEeMaTHUYECKUX PUCYHKOB, CXEM).

CpenctBoM (hopMHUPOBAHUSI ATUX ACUCTBUM CIYKUT yueOHBIA MaTepual U 3a/1aHus y4eOHHKa,
OpUEHTUPOBAHHBIC HA JINHUU PA3BUTHS CPEACTBAMU IIpEeIMETA.

Kommynuxamuenvie YVJI:

JloHecTH CBOO MO3UIIMIO JI0 APYTUX: OPOPMIISITH CBOIO MBICTH B YCTHOW M TUCHbMEHHOHN peuu (Ha
YPOBHE OJTHOTO MPEATIOKEHUS WIH HEOOIBIIOTO TEKCTA).

Cnymarh ¥ MOHUMATh pedb JPYTUX.

Ywurtath U epecka3blBaTh TEKCT.

CpenctBoM (hopMHUPOBAHUS ITUX ACUCTBUIA CIYKUT TEXHOJIOTHS MPOOIEMHOT0 AUajora
(MoOy»Aaromuii U OIBOASIIAN UATIOT).

CoBMecTHO OTOBapUBATHCA O MPABUIIAX OOIICHUS U TTOBEICHUS B IIKOJIE U CIIE0BATH M.
Y4UTbCS BBITIOJHATE PAa3IMYHbIEC POJIH B Tpymne (TUaepa, UCTIOTHUTENS, KPUTHKA).

CpenctBoM (hopMHUPOBaHMSI STUX ACUCTBHI CITYKUT OpraHu3aius padoThl B Mapax U MaJIbIX TPYIIax
(B METOAMYECKUX PEKOMEHIAIMSX JaHbl TAKHE BapUAHTHI TPOBEICHUS YPOKOB).

8-i1 ki1acce
Juunocmuvimu pezyromamamu 3y4eHus MpeIMETHO-METOAMUECKOTO Kypca «Pusnka» B 8-M
KJacce siBisieTcss (GopMUpOBaHUE CIEAYIONINX YMEHUIA:



CamocTOosSTENHHO ONPEEATh U BEICKa3bIBATh OOIME IS BCEX JIIO/ICH MpaBuiia MOBEJACHUS IPU
COBMECTHOM paboTe U COTPYAHHUECTBE (ITUYECKUE HOPMBI).

B npeuioskeHHBIX MeAaroroM CUTyalusX OOLIEHHS U COTPYIHHYECTBA, OTIUPAsICh HA OOIIUE I BCEX
MIPOCTHIE MPaBHJIA TIOBEICHUS, CAMOCTOSITEIBHO JIENIaTh BBIOOP, KAKOM MOCTYIIOK COBEPIIUTH.
CpencTBoM JOCTHKEHHS STHX PE3yIbTaTOB CIYKHUT y4eOHBINH MaTeprall U 3a/laHusl yueOHUKa,
HAlEJICHHbIE Ha 2-10 JIMHUIO Pa3BUTUS — YMEHUE ONPEEIATh CBOE OTHOLLIEHUE K MUDY.
Memanpeomemnvimu pezyromamamu n3ydeHus Kypca «®dusmka» B 8-M Kiacce sBIAIOTCA
(hopMHUpOBaHKE CICAYIOIINX YHUBEPCATBHBIX yUeOHBIX ICHCTBUH.

Pecynamusnvie YVJI:

Onpenensars Leb AeATeIbHOCTH Ha YPOKE CAMOCTOSTENBHO.

YYUTBCSI COBMECTHO C yuHuTeNeM 0OHapyKUBaTh U (GOpMyIHpOBaTh YUeOHYIO MPOOIEMY COBMECTHO C
YUUTEJEM.

Yuutbes nIaHUPOBaTh YUEOHYIO A€ATEIBHOCTD Ha YPOKE.

BrIcKka3pIiBaTh CBOIO BEPCHIO, MBITATHCS MPEIarath Crocod e€ mpoBepKu.

PaGoras o npeasnokeHHOMY IIaHy, UCII0JIb30BaTh HEOOX0UMbIE cpelicTBa (YUeOHUK, IpocTeiine
puUOOPHI 1 UHCTPYMEHTHI).

CpenctBoM (hopMUPOBAHUS ITUX ACUCTBUN CIYKUT TEXHOJIOTHS TTPOOIEMHOTO IUAaJiora Ha dTare
M3Y4EHHUs HOBOTO MaTepHaa.

Onpenensars yCemHOCTb BBIIOJHEHUS CBOETO 3a/1aHus B IMAJIOTE C YUUTEIIEM.

CpenctBoM (hopMHUPOBAHMSI ATUX AEUCTBUM CIYKUT TEXHOJIOTHUS OLIEHNBAaHUS 00pa30BaTeNIbHBIX
JNOCTHXEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvnvie YVII:

OpueHTHpOoBaThCs B CBOEH crcTeMe 3HaHUI: TOHUMAaTh, YTO HY)KHA JOIOJHUTENbHAS HH(OpMaLus
(3HaHMsA) IS penieHrs yaeOHOM 3a/1auu B OJIMH IIIar.

JlenaTh mpeaBapUTENbHBIH 0TOOP UCTOYHUKOB HHPOPMAIUH JUTs pelIeHns yueOHO! 3a1auu.
JloObIBaTh HOBBIE 3HAHUSI: HAXOIUTh HEOOXOAUMYIO HH(OPMALIHIO KaK B ydeOHUKE, Tak U B
MPeJI0OKEHHBIX YUUTEJIEM CIIOBAPsIX U SHLUUKIIONEIUAX (B yueOHHKe 2-T0 Kjlacca JIjsl 3TOTro
Mpe1yCMOTpEHA CTIelUalbHas «YHIMKIONEANS BHYTPU YUCOHHKAY).

JloObIBaTh HOBBIE 3HAHMSI: M3BJIEKaTh HHGOPMAIIHIO, MPEJICTABJICHHYIO B pa3HBIX opmax (TEKCT,
TabnuIa, cxeMa, WUTFOCTPALIHS U JIp.).

[lepepabatbiBaTh MOMYy4eHHYIO HH(POpMAIHIO: HAOMIOAATh U AeTaTh CAMOCTOSTEIbHbIE BHIBOIBI.
CpenctBoM (hopMUPOBAHUS ITUX ACHUCTBUIN CIYKHUT yI4€OHBIM MaTepUall — YMEHHUE OOBSICHATH MHUP.
Kommynuxamusnvie YV/I:

JloHecTH CBOIO MO3UIIMIO JI0 APYTUX: OPOPMIISITH CBOIO MBICIH B YCTHOW U MTUCHbMEHHOHN peuu (Ha
YpOBHE OJIHOTO MPEJIOKEHUS WIH HEOOBIIOTO TEKCTA).

Cnymarb ¥ IOHUMATh pedb JPYTUX.

BripasuTenbHO nepeckasbiBaTh TEKCT.

Berynate B Oeceny Ha ypoKe U B KU3HU.

CpenctBoM (hopMHUPOBAHUSI STUX JEHCTBUI CIYKUT TEXHOJIOTHUS MTPOOIEMHOT0 Anajora
(MoGy»Aaroui U OIBOASIINN AUATIOT) U TEXHOJIOTHSI MPOTYKTUBHOTO YTEHHUSI.

CoBMecCTHO OTOBapUBATHCA O MPABUIIAX OOIICHUS U MOBEICHUS B IIKOJIE U CIIEA0BATH M.
Y4uThCs BBITIOJIHATE Pa3IMYHbIC POJIH B Tpymie (TUaepa, UCIOTHUTENS, KPUTHKA).

CpenctBoM (hopMHUpPOBaHUSI STUX ACHCTBHM CIYKHUT paboTa B MAJIbIX IPYMIax (B METOAHMUECKUX
PEKOMEHALNAX 1aH TaKO# BapuaHT MPOBEICHUS YPOKOB).

9-11 knaccwt

Juunocmuvimu peynromamamu U3ydeHus: yaeOHO-MeToAndeckoro kypca «Pusnka» B 9-M kiraccax
ABIsieTcs GOPMUPOBAHHE CIEAYIOMNUX YMEHUM:

CamocTosTeNbHO ONPEENATh U BRICKAa3bIBAaTh OOIIME [T BCEX JIIOJICH MpaBuiia MOBEACHUS PU
OOIIEHUH U COTPYAHUYECTBE (3ITUUECKUE HOPMBI OOIIEHUS U COTPYHUYECTBA).

B camocTosATenbHO CO3AaHHBIX CUTYAIMSIX OOIIEHUS U COTPYAHUYECTBA, OMUPAsCh HAa 0OLIUe I BCeX
MIPOCTHIE MpaBHJIa MOBEACHUS, JIENIaTh BHIOOD, KAKOH MOCTYIOK COBEPIIUTD.

CpeacTBOM JOCTHKEHHSI STHX Pe3yIbTaTOB CIYKHUT y4eOHBIH MaTepuall — yMEHUE OIPeJIeNIATh CBOE
OTHOIIIEHHUE K MUDY.




Memanpeomemuvimu pe3ynvmamamu N3y4eHus: yaeOHO-METOINUECKOro Kypca «Dusuka» B 9-om
KJ1acce SBISIOTCS (POPMUPOBAHHE CIEAYIOMINX YHUBEPCATBHBIX YUCOHBIX ACHCTBHIM.
Pecynamusnvie YVJI:
CamocrosTenbHO GOPMYTUPOBATH LIETH YPOKA MOCTE MPEIBAPUTEIBHOTO 00CYXKACHUS.
Y4auThcst 00HApYKUBATh U POPMYIUPOBATH YUCOHYIO TPOOIEMY.
CocTaBnsTh IUIaH peUIeHUs TpoOIeMbl (3a1aun).
PaboTas no many, cBEpATh CBOU ACUCTBUS C LENBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATh
OLIMOKH CaMOCTOSATENBHO.
CpenctBoM (hOpMUPOBAHUS ITUX JEHCTBUHN CITYKHUT TEXHOJIOTHS MPOOIEMHOTO AUAIoTa Ha dTare
M3Y4EHHUs HOBOT'O MaTepHaia.
B nmanore ¢ yunreneM yduThbcs BEIpaOAaThIBATh KPUTEPHH OLIEHKU U OTPEACTISATH CTENECHb YCIIEITHOCTH
BBIIIOJIHEHUS CBOEW pabOTHI U pabOThI BCEX, UCXO/IS U3 UMEIOLIUXCS KPUTEPUEB.
CpenctBoM (hOpMUPOBAHUS ITUX JEHCTBUIN CITY)KHUT TEXHOJIOTHS OLEHUBAHUS 00pa30BaTEIbHBIX
JNOCTUXEHUH (y4eOHBIX YCIIEXOB).
Iloznasamenvhuvie YV/I:
OpueHTHpOBaThCS B CBOEH cHCTEME 3HaHUI: CaMOCTOSITENILHO MPEAINoIaraTh, Kakasi HHGopMaIus
HY)KHa JJIs pellieHus1 yueOHOM 3a7jaui B HECKOJIbKO 111aroB.
OTb6upaTh HEOOXOAUMBIE /TS PELIeHHs YUeOHOM 3a/1aul HCTOYHUKHN HH(DOPMAaLIUH.
JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HHPOPMAIIHIO, TPEICTABICHHYIO B pa3HbIX (opMax (TEKCT,
TalnuIa, cXxeMa, WJUTFOCTPAIIHS U JIp.).
[lepepabaTpiBaTh NOJYy4EHHYIO HH(QOPMAIIMIO: CPAaBHUBATH U TPYNIIUPOBATh (PAKTHI U
SIBIICHUSL; OTIPEIEINIATh IPUYMHBI SIBIIEHUHN, COOBITHIA.
[TepepabateiBaTh MoTy4eHHYIO HH(POPMAIIMIO: IeTIaTh BBIBOIBI HA OCHOBE 0000IICHMS 3HAHU.
[IpeobpazoBsiBaTh HHGOPMAIIHIO U3 OAHOU (DOPMBI B IPYTyIO: COCTABIATH MIPOCTOM TIJTAH M CJIOKHBIH
IJ1aH yueOHO-HayqyHOTO TEKCTa.
[IpeoGpa3oBbiBaTh HHGOPMAIIUIO U3 OJHON OPMBI B APYTyIO: MPEACTABIATH HH(OOPMALIHIO B BUJIE
TeKcTa, TaOJIHIIbI, CXEMBI.
CpenctBoM (hopMUPOBAHUS ITUX ACHUCTBUN CIYKUT yIeOHBIM MaTepHall.
Kommynurxamusnvie YVJI:
JloHecTH CBOIO MO3UIIMIO JI0 APYTUX: OPOPMIISITH CBOM MBICIIH B YCTHON M MUCbMEHHOM pedr ¢ y4EToM
CBOMX Y4EOHBIX U KU3HEHHBIX PEUEBBIX CUTYaIIH.
JloHecTH CBOIO MO3UIIMIO JI0 APYTUX: BBICKA3bIBATh CBOIO TOUKY 3pEHUS U MBITAThCS €€ 000CHOBATb,
MIPUBO/IS APTYMEHTHI.
Cnymarb Ipyrux, ObITaThCs IPUHUMATH APYTYIO TOUKY 3pEHUSs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY
3peHusl.
CpenctBoM (hopMHUPOBAHUSI AITUX ACUCTBUM CIYKUT TEXHOJOTHS IPOOIEMHOTO JTMaIora
(moOYXTatOIIUIA | 110 IBOISIITUI JHAJIOT).
Yurath BCIyX U PO ceOsl TEKCTHI Y4eOHUKOB U ITPU STOM: BECTHU «JIMAJIOT C aBTOPOM)
(mporHo3upoBaTh OyAylllee YTEHHE; CTABUTh BOMIPOCHI K TEKCTY U UCKATh OTBETHI; TPOBEPATH ce051);
OTJIEJISITh HOBOE OT U3BECTHOTO; BBIACIATH TJIABHOE; COCTABIISTH IJIaH.
CpenctBoM (hopMHUPOBAHUS STUX ACUCTBUM CIY)KUT TEXHOJOTHS IPOAYKTUBHOTO YTEHUSI.
JloroBapuBaThCs C JIFOABMU: BBITIONHSS pa3IMYHbIC POJIM B TPYIINE, COTPYIHUYATH B COBMECTHOM
penieHun npooeMsl (3a1a4n).
VY4UuThCS YBOXKUTEIBHO OTHOCUTHCS K MO3HMLIUHU IPYTOT0, MBITAThCS I0TOBAPUBATHCSL.
CpenctBoM (hopMUPOBaHUS ITUX JEHCTBUI CITyKHUT paboTa B MaJbIX IPYyIIax.
IlIpeomemmnoie pezynomamot 7-9 Knacc:

BbInycKHHMK Hay4YuTCs:

e coOmofaTh MpaBuja O€30MACHOCTM U OXpaHbl Tpyaa npu pabore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (HM3MYECKUX TEPMHUHOB: (u3nyeckoe Teno, (Gpu3MUecKoe
ABIIeHHE, (PU3NUECKask BeIUYNHA, €IUHUIIbI H3MEPEHUS;

® pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIMTH MPH MOMONIM (PU3MUYECKHX METOJOB;
aHAJM3UPOBATh OTJICJIbHBIE ATallbl MPOBEAEHUS MCCIEJOBAHUN M HHTEPIPETHPOBATH PE3YIbTAThI
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HaOJII0ICHUI U OIBITOB;

® CTaBUTH OIBITHI IO UCCIICAOBAHUIO (PU3NYECKUX SIBICHUHN WK (PU3UYECKUX CBOMCTB Tesl 0e3
UCTIOJIb30BAHUSL TPSAMBIX M3MEpPEHHH; TpU 3ToM (opMyaupoBaTh MpodiemMy/3agady ydeOHOTO
SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 TMPEIIOKEHHOTO OOOpYAOBaHUS; IPOBOJUTH OIBIT U
(bopMynHpOBaTh BHIBOIBI.

[Ipumeuanue. [lpu mnpoBeneHUH UcCHeAOBaHUA (UINUECKUX SBICHUNH HM3MEPUTEIbHBIC
npUOOPBI UCIIONIB3YIOTCS JIMIIb KaK JATYMKA M3MEpeHHs (PU3MYECKHX BEIWYMH. 3aliCH NMOKa3aHUH
NPSIMBIX U3MEPEHHI B 3TOM cliydae He Tpedyercsl.

® [IOHMMATH POJIb IKCIIEPHUMEHTA B MMOJIyYCHHH HAYIHOU MHPOPMAIIH;

® MPOBOAMTH TPSIMBbIE M3MEPEHUs (U3UUECKUX BEIMYHMH: BPEMs, PACCTOSHHE, Macca Teja,
o0beM, cuiia, TeMIepaTypa, aTMOC(epHOe NaBJICHUE, BIAKHOCTh BO3/yXa, HANPSHKEHHE, CHJIa TOKa,
paavanroHHBIA (OH (C MCNOJIB30BAaHMEM J03MMETPA); MPU 3TOM BBIOMpATh ONTUMANbHBINA CIOCOO
M3MEPEHMS U UCHOJIb30BaTh IIPOCTEHUIINE METO bl OLICHKH NIOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanue. Jlrobasi ydeOHas mporpamMma JODKHA OOECHeuMBATH OBJIAZCHUE MPSIMBIMH
M3MEpPEHUSIMU BCEX MEPEUNCIICHHBIX (PU3NUECKUX BEIUYUH.

® IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUUHH C UCIIOJIb30BAHUEM MPSAMBIX
W3MEpPEHU: NpHU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCUPOBATh pe3yabTaThl IOIY4YE€HHOMN
3aBUCHUMOCTH (PM3MUYECKUX BEJIWYUH B BUJE TaONMIl M rpauKoB, AeiaTh BBIBOABI MO pe3ysibTaTaM
HCCIIEIOBAHUS;

® [POBOJUTH KOCBEHHBbIE M3MEPEHMs (PU3UUECKUX BEIMYMH: MPU BBITOJHEHUH H3MEpPEHUI
coOuparh 5SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys TNPEUIOKEHHOW WHCTPYKIUHU, BBIYUCIATD
3HAYEHHE BEJIMYMHBI M aHAJIM3UpPOBATh IOJYYEHHBIE PE3YJbTaThl C YYETOM 3aJJaHHOW TOYHOCTH
U3MEPEHUN;

® aHANM3UPOBATh CUTYaLUHU MPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHUX
MPOSIBIIEHNE HU3YYEHHBIX (U3NYECKUX SIBICHUM MM 3aKOHOMEPHOCTEH M MPUMEHSTh HMEIoIInecs
3HAHUS ISl UX OOBSICHEHHUS,

® [IOHMMATh NPUHLHUIIBI ASHCTBHSI MAlllMH, IPUOOPOB U TEXHUUYECKUX YCTPOWUCTB, YCIOBUS MX
0€30I1aCHOT'0 MCII0JIb30BaHMsI B IOBCETHEBHOM JKU3HU;

® CIIOJIb30BaThb IPU BBIIOJIHEHWH Y4YEOHBIX 3a/a4 HAy4YHO-IOMYJSIPHYIO JIUTEpaTypy O
(bu3N4eCKuX ABICHUSX, CIPABOYHbIE MaTepHUallbl, pecypchl IHTepHeT.

BbINyCKHHUK MOJIY4YUT BO3MOKHOCTD HAYYHMThCSH:

® O0CO3HaBaTh IIEHHOCTb HAy4yHbIX HCCIEIOBaHWM, poJib (GU3MKH B  PACHIMPEHUU
IIpeJCTaBICHUN 00 OKPYKAIOLIEM MUPE U €€ BKJIaJ B yIy4llIEeHHE KauyecTBa XKU3HH;

® 1CII0JIb30BaTh MPUEMbl IMOCTPOEHHs (U3NYECKUX MoJened, Mmoucka U (GopMyIUpOBKU
JOKa3aTeJIbCTB  BBIABUHYTBIX THIIOTE3 M TEOPETUYECKMX BBIBOJOB HAa OCHOBE OMIIMPHUYECKU
YCTAHOBJIEHHBIX (DaKTOB;

® CpaBHMBAaTh TOYHOCTb M3MEpPEHHs (PU3NYECKUX BEIUYHMH IO BEJIUYMHE UX OTHOCHUTEIILHOU
IIOTPEIIHOCTH IIPU MPOBEIECHUU NIPSIMBIX U3MEPEHU;

® CaMOCTOSITEJILHO ITPOBO/IUTh KOCBEHHbIE U3MEPEHHsI U UCCIIeI0BaHMs (HU3NUECKUX BEIUYUH
C HCIMOJIb30BAaHUEM PA3IMUYHBIX CIIOCO00B M3MepeHus (pu3MyYecKux BeIMYMH, BbIOMpPATh CpPEACTBa
U3MEPEHHUs C yUeTOM He0O0X0IMMOW TOUHOCTH U3MEPEHUH, 000CHOBBIBATh BBIOOP CII0CO0a N3MEpEHHH,
aJIEKBaTHOTO ITOCTABJICHHOM 3a/1a4y€e, IPOBOJUTH OLIEHKY JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTATOB;

e BOCIpUHUMATh HUHPOPMALUIO  (PU3MUECKOrO  COAEpP)KAaHUSA B  HAYYHO-HOIMYJSPHOM
JUTepaType M CpeACTBaX MacCOBOM HMH(POpMalUM, KPUTHUECKH OLEHUBATh IOJYYEHHYIO
nH(OpMaIINIO, AHATTM3UPYA €€ CoJep KaHue U JaHHble 00 HCTOUHUKE UH(OopMaIH;

® co3JaBaTh COOCTBEHHbIE MHCBMEHHBIE U YCTHBIE COOOLICHHMS O (PU3MYECKUX SIBICHUSAX Ha
OCHOBE HECKOJIbKMX MCTOYHUKOB MH(pOpMAIMM, CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluel,
YUUTBIBAsi 0COOEHHOCTH ayTUTOPUU CBEPCTHHKOB.

MexaHnn4yeckue siBJICHUSA

BbinyckHHUK HayunTCs:

® pacro3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSICHATH HAa OCHOBE HMEIOIIUXCS 3HAHHUN
OCHOBHBIE CBOMCTBAa WJIM YCJIOBMSI NPOTEKAHHUS ITHX SBICHUI: pPAaBHOMEPHOE U HEPAaBHOMEPHOE
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JIBUKEHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUYKEHUE, OTHOCHUTEIBHOCTH
MEXaHMUYECKOTO JIBWKCHMS, CBOOOJHOE MaJeHHE TeJ, PaBHOMEPHOE IBM)KEHHE I0 OKPYKHOCTH,
MHEpLUs, B3aUMOJEHCTBUE TeEJl, PEaKTMBHOE [BHMJKCHME, IIepelada JABJIICHUS TBEPABIMU TEJlaMy,
KHUJIKOCTSIMU M Ta3aMH, aTMOc(hepHOe AaBlICHHE, IUIABAHUE TEJ, PABHOBECUE TBEPIBIX TeJl, UMEIOMINX
3aKpEIICHHYIO OCh BpaIlleHHsI, KOJIeOaTeIbHOE JIBIKEHUE, PE30HAHC, BOJTHOBOE JIBIDKEHHUE (3BYK);

® OIMCHIBATh M3YYEHHBIC CBOMCTBA TE€N M MEXAHWYECKUE SIBJICHUSA, UCIONb3YS (U3UUECKUE
BEJIMYMHBI: IIyTh, [IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, MEPUO] 00pallleHHs, Macca Tella, INIOTHOCTh
BEILIECTBA, CHJIa (CHJIa TSDKECTH, CHJIa YIPYrOCTH, CHJIa TpPEHHs), JaBJIE€HUE, HUMIIYJIbC Tela,
KUHETHYECKasl PHEPTHUs, MOTCHIIMAIbHAS YHEPTUs, MEXaHHUecKass padoTa, MEXaHUYeCKasi MOIIHOCTS,
KIIJ] npu coBepuiennn paboThl ¢ UCHOJIb30BAaHUEM MPOCTOIO MEXaHW3Ma, CUJia TPEHUs, aMIUIUTY/a,
MEepUo W YacToTa KoJieOaHWH, JIMHA BOJIHBI M CKOPOCTh €€ PAaCHpOCTPAHEHHUs; MPH OMUCAHUU
MIPaBUWJIBHO TPAaKTOBaTh (PM3MUYECKUN CMBICI HCIOJIb3YyEMbIX BEIMYMH, UX O0O3HAUEHUS U €IUHUIIbI
W3MEPEHHUs], HAXOIUTh (OPMYINbI, CBS3BIBAIOIIME JAaHHYIO (HU3MUECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAUCHHE (PU3NIECKON BETMUNHBL;

® aHAJM3MPOBATh CBOMCTBA TEJ, MEXaHUUYECKHUE SIBJICHUS U MPOLECCHI, UCTIOIb3Yyd (PU3NUYECKHE
3aKOHBI: 3aKOH COXPAaHEHUs JHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIO3ULUN CUI
(Haxoxxnenue pasHojeicTByromei cuisl), [, II u Il 3akonsl HeloToHa, 3aK0H COXpaHEHUs! UMITYJIbCa,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena; IpU ITOM pas3iinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BBIPAKECHHUE;

® pa3IMyaThb OCHOBHbBIE MPU3HAKM M3YYEHHBIX (DU3MUECKUX MOJIENel: MarepualbHas TOYKa,
MHEpLUaIbHas CHCTEMA OTCUETA;

e pemaTh 3aJauyd, HCIHOJB3YS (U3MUecKue 3aKOHBbI (3aKOH COXpPAaHEHHUS HSHEPruH, 3aKOH
BCEMHUPHOTO TATOTEHUs, NpuHLuUI cyneprno3unuu cui, I, II u III 3akonsr HeroTOHA, 3aK0H cOXpaHEeHHUs
uMITysbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GOpPMYJIbl, CBA3BIBAIONINE (PU3UICCKUE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIEeCTBa, CUJIa, AABJICHUE, UMITYIbC
Telna, KWHETHYecKas OHHEprus, NOTEHIMaJbHas DSHEPrus, MeXaHuueckas paboTa, MexaHHuyecKas
MmouHocTh, KIIJ] mpoctoro Mexanusma, cuia TpEHUs CKOJIbKEHUs, KOA(PPULIINEHT TpeHus, aMIUINTyAa,
NEepUOJ U 4acToTa KOJIeOaHUH, JJIMHA BOJIHBI U CKOPOCTh €€ PAacHpOCTPaHEHUs): HA OCHOBE aHAIM3a
YCIOBMSI 3a/laud 3allUChIBaTh KPAaTKOE YCIOBHE, BBLAEHATH (DU3MUYECKHE BEIMYMHBI, 3aKOHBI U
bopMynbl, HeoOXoIuUMBIE I €€ pELIeHHs, IPOBOJUTh pacdyeTbl M OLEHHMBATH PEAIbHOCTh
MOJIy4EHHOTO 3HaUCHUsI (PU3NUECKON BEIINUHHBL.

BbINyCKHHUK MOJIY4YUT BO3MOKHOCTD HAYYHMThCSH:

® 1ICII0JIb30BATh 3HAHUS O MEXaHUUYECKHX SIBJICHUSAX B NOBCETHEBHOM JKU3HU A7 0OecreueHus
0€30I1aCHOCTH MpH OOpaIleHuu ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMH, AJISI COXPAHEHUs
3JI0pOBbsl U COOJIONEHUSI HOPM 3KOJIOITMYECKOIO IOBEAECHUS B OKpYKalolleld cpeje; NPUBOAUTH
IPUMEPbl NPAKTUYECKOIO HCIOJIb30BaHUSA (DU3NYECKUX 3HAHMM O MEXaHWYECKUX SBJICHUAX U
(Gu3nYecKuX 3aKOHAaX; IPUMEpPbl HUCIOJb30BAaHUS  BO30OHOBIIIEMBIX HCTOYHMKOB 3HEPruM;
9KOJIOTMYECKUX MOCIEACTBAN UCCIEJOBAHNS KOCMUYECKOTO NPOCTPAHCTB;

® paznuyaTh IPAHUIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOLINI XapakTep
(GyHJAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHWYECKOW »HHEPruu, 3aKOH COXPaHEHMs
UMIIYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHs) U OTrPaHUMYEHHOCTb HCIIOJIb30BAaHUS YAaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

® HAaxOJMTh a/ICKBATHYIO NPEJIOKEHHOH 3a/1aue (GU3NUYECKYI0 MOJENb, pa3peliaTh npodiemMy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUHI 110 MEXAHMKE C MCIIOJIb30BAaHUEM MAaTEMaTUYECKOrO almapara, Tak
U IIPU TIOMOIIY METOJIOB OLICHKH.

TenjioBble ABJIEHUA

BbinycKHHK HayunTCs:

® pacro3HaBaTh TEIUIOBBIE SIBJICHUA M OOBACHATh Ha 0a3e MMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIOBHs TPOTEKaHWs JTHX sBIEHUH: Iuddy3us, uU3MeHeHHe oObeMa Tel IpH
HarpeBaHUM (OXJIAX/AEHUM), OOJbIlas CXKHMAaEeMOCTh TIa30B, Majas CKHMAeMOCThb XHMJIKOCTEH u
TBEPABIX TeJ; TEIUIOBOE PAaBHOBECHE, HWCIApEHWE, KOHACHCAlUs, IUIAaBJICHHWE, KpUCTALIN3aLHs,
KUIIEHHE, BIAKHOCTh BO3/yXa, Pa3JIMUHbIe CIIOCOObI Temionepeaayu (TermIonpoBOHOCTb, KOHBEKIIUS,
U3IY4YEHHUE), arperaTHble COCTOSIHMS BEIIECTBA, MOTJIOIIEHWE SHEPTUM NPU HCIAPEHUHU JKUAKOCTH U
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BBIJICJICHUC €C MTPHU KOHACHCAINU I1apa, 3aBUCUMOCTb TCMIICPATYPbI KUIICHUS OT JABJICHUS

® OIIKMChIBATh H3YYCHHBIC CBOMCTBA T€l U TEIUIOBEBIE SIBJICHUS, HWCIIOJIb3Ys (I)I/ISI/I‘-IGCKI/IC
BCJIMYMHBI: KOJIMYCCTBO TCILIOTHI, BHYTPCHHAA OSHCPrud, TEMIICpAaTypad, YACJIbHAA TCIJIOCMKOCTDH
BEIIECTBA, y/AETbHAA TEIUIOTA IUIABIICHMSA, yAENbHAs TEIUIoTa MapooOpa3oBaHUs, yelbHAs TEIyoTa
Cropanusa TOIIJIUBA, KOB(l)(bI/IL[I/IeHT IIOJIEC3HOI'O HGﬁCTBHH TCILJIOBOI'O JABUTATCIIA; TPpU OINMCAHHUU
IMpaBHUJIbHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HUCIIOJIB3YCMbBIX BCIIMYUH, HUX 0003HaYeHUsT U CANHUIIbI
WU3MEPEHHUs, HAXOAUTh (HOPMYINbI, CBS3BIBAIOIIUE JAHHYIO (HU3MUECKYIO BEIWYMHY C JPYrUMHU
BCIMYMHaAMU, BbIYUCIIATH 3HAYCHHUC @HSHHGCKOI‘/JI BCJIMYHHBI;

¢ AHAJIM3UPOBATH CBOMCTBA TCJI, TCIUIOBBIC ABJICHUA W IIPOLECCCHI, HUCIOJbB3YsA OCHOBHBLIC
TTOJIOKCHHSI AaTOMHO-MOJIEKYJIIPHOTO YUCHHUS O CTPOCHHHU BEIIECTBA M 3aKOH COXPAHCHUS SHEPTHUH;

¢ DA3/ind4aTb OCHOBHBLIC IIPHU3HAKKW H3YYCHHBIX (bI/I3I/I‘I€CKI/IX MOIICJ'ICfI CTPOCHHUA Ta30B,
)KI/IZ[KOCTGﬁ W TBCPABIX TCII;

® MPUBOJUTH NMPUMEPHl MPAKTUYECKOTO HCIIOJIB30BAaHMS (PU3MUECKUX 3HAHUH O TETUIOBBIX
SIBJICHUAX

¢ pClIaTh 3aJadyv, HUCIOJb3YyA 3aKOH COXpAaHCHHUA OHCPIrurh B TCIUIOBBIX IIpOoHECCaX H
(1)OpMy.]'IBI, CBSI3BIBAIOIIINC q)HSH‘ICCKI/Ie BCJIINYUHBI (KOJ'II/I‘-IGCTBO TCIJIOTHI, TEMIICpaTypa, YyACJIbHas
TEIUIOEMKOCTh BEIECTBA, YHAENbHAs TEIJIOTa IUIaBICHUS, yAENbHAas TEIUIOTa MapooOpa3oBaHMs,
yJAeJIbHAs TEIUI0Ta CrOPaHUsl TOTUIUBA, KOAD(PHUIIMSHT MOJIE3HOTO NEUCTBUS TEIIJIOBOTO JIBUTATENs): Ha
OCHOBC aHalin3a YCJIOBHA 3aaa4du 3aIlIMCbIBATb KPAaTKOC YCIOBHUC, BBIACIATH q)HSH‘IeCKI/Ie BCJIINYUHBI,
3aKOHBI U (1)OpMyJ'II)I, HCO6XOI[I/IMI>IG g €€ pCUICHUA, IPOBOJAUTE paCyYCThl U OUCHUBATHL PCAJIbHOCTDH
MOJIyY€HHOTO 3HAYEeHHUS (PU3NUECKON BETHUUNHBL.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA:

® JICIIOJIB30BAaTh 3HAHUA O TCIIJIOBBIX SIBJICHUAX B HOBC@)IHCBHOﬁ KU3HU 151 obOecrieueHus
0€30MMacHOCTH TpH OOpamieHUH ¢ TPHOOpaMU W TEXHHUYCCKHMH YCTPOWCTBAMH, I COXpPaHCHHS
3JI0POBBSI U COOJIFOJICHUSI HOPM 3KOJOTHYECKOTO ITOBEACHUS B OKpPYKAMOIIEH Cpele; MPUBOIWTH
MIPUMEPBI 3KOJIOTHYECKUX IMOCIEeACTBUNA pabOThl JBUTraTeNlell BHYTPEHHErO CropaHusi, TEIJIOBBIX U
TUPOIIICKTPOCTAHIIHI;

® pa3nuyaTh TPaHUIIBl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIMI XapakTep
dbyHIaAMEHTANBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHECHHS SHEPTHUU B TEIUIOBBIX MPOIECCax) H
OTPaHUYEHHOCTbh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® HaXOJWUTh AJCKBATHYIO MPENIOKEHHON 3a1aue (U3MUECKyI0 MOJIENb, pa3peniaTbh npooiemy
KaK Ha OCHOBE MMEIOLIMXCA 3HAHUN O TEIUIOBBIX SIBJICHUSX C HCIOJIb30BAHUEM MAaTEeMaTUYECKOTO
anmapara, TaKk 1 [pHy MOMOIIU METOJIOB OIICHKH.

DJiIeKTprYecKre 1 MATHUTHbBIE SIBJICHUS

BbIMyCKHUK HAYYUTCS:

® PpAacCIiO3HaBaTh AJIEKTPOMATHUTHBIC SBJICHHUS U OOBACHATH HA OCHOBE MMEIOIIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI MPOTEKAHMS STHX SBICHUI: dJIEKTpU3aIUs TeJ, B3aUMOJCHCTBHE
3aps70B, AIIEKTPUUECKUM TOK U €ro JeHCTBUS (TEIUIOBOE, XMMHUYECKOEe, MAarHUTHOE), B3aUMOJIECHCTBHE
MarHuToB, 2JEKTPOMAarHUTHAs WHIYKIHS, ACWCTBUE MArHUTHOTO IMOJS HA MPOBOJAHHUK C TOKOM M Ha
JIBUKYIIYIOCS 3apsDKCHHYIO YacTHILy, JOCHCTBHE AJIEKTPUYECKOTO IMMOJIA Ha 3apsDKEHHYHO YacTHUIly,
AIIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETA, OTPAKECHHE M IMPEIOMIICHUE
CBeTa, IMCIEPCHUs CBETA.

® COCTaBISITh CXEMBl DJIEKTPUYECKHUX IeMeld C TMOCIeIOBAaTeNbHbIM U MapajlieIbHbIM
COEIMHEHUEM DJJIEMEHTOB, pa3liuyas YCIOBHbIE OOO3HAYECHHS 3JEMEHTOB OJIIEKTPUYECKHUX IIeTen
(MCTOYHMK TOKA, KITFOY, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIEPMETP, BOJIBTMET).

® JCTONB30BaTh ONTUYECKUE CXEMBI UIS MOCTPOEHHS M300pakKeHWil B TUIOCKOM 3€pKaje U
coOuparolie JUH3E.

® OMHCHIBATH HW3YYEHHBIE CBOWCTBA Tel U JJIEKTPOMArHUTHBIC SBIICHUS, HCIIOJB3YS
¢dbusznueckue BEJIMYMHBL: DIEKTPUUECKUN 3apsl, Ccuila TOKa, OJJEKTPUYECKOE HaIpsHKeHHe,
AIIEKTPUYECKOE COMPOTHBIICHHE, YIAEIbHOE CONMPOTUBICHUE BEIIECTBA, pab0oTa 3MEKTPUUECKOTO MO,
MOIIIHOCTh TOKa, ()OKYCHOE PACCTOSHUE W ONTHYECKas CUJia JIMH3BI, CKOPOCTH AIIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; MpPH OIMUCAHUU BEPHO TPAKTOBATh (DM3MUECKUU CMBICI

8



UCTIOJb3YEMBIX BEIUYMH, HMX OO0O03HAUEHUS M EAMHUIBI HU3MEPEHUs; HaxoAUTh (HOPMYIHI,
CBSI3bIBAIOIIME TAHHYIO (PHM3UYECKYIO BETUUUHY C IPYTMMHU BETMYHMHAMHU.

® aHAIM3MPOBATH CBOMCTBA TEJ, JJICKTPOMATHUTHBIC SIBICHHUS W MPOILECCHI, HUCIOJb3YS
¢u3nyecKkue 3aKOHBI: 3aKOH COXPaHEHHs 3JIEKTPUYECKOro 3apsna, 3akoH Oma Juisi ydacTKa LemH,
3aKk0oH Jxoyis-JIeHna, 3aKOH IPSAMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHHUs CBETa,
3aKOH MpPEJOMJICHHS CBETa; NIpPU OSTOM pa3inyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U €ro
MaTeMaTHYECKOE BbIPAXKEHHE.

® MPUBOJIUTH  NPUMEpPHl  TMPAKTHYECKOTO  HCIOJIB30BAaHHUS  (U3UYECKUX  3HAHWUU
03JICKTPOMAarHUTHBIX SIBIICHHSIX

e pewiaTh 3a/Ja4yM, UCHOJIb3yd (u3NYecKue 3aKOHbI (3akoH OMa Ui y4yacTKa LIeNH, 3aKOH
Jxoynsa-JIeHna, 3aKOH MPSAMOJMHEMHOTO PACHPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIPEJIOMIICHHUS CBETa) U (POPMYJIBI, CBSA3BIBAIONINE (DU3NUECKHAE BEIMYMHBI (CHJIA TOKA, SJIEKTPUIECKOE
HalpsDKEHUE, DIIEKTPUYECKOE CONPOTHUBIIEHUE, YAEIBbHOE CONPOTUBJICHHE BELIECTBA, pabora
AIIEKTPUYECKOTO TOJIsl, MOITHOCTh TOKA, (POKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacToTa CBeTa, (OpMYJbl pacyera >3JIEKTPUYECKOIo
COMPOTHUBIIEHUSI TPUIOCIEIOBATEIBHOM U IMapajUIeIbHOM COEIMHEHUM IPOBOJHUKOB): HAa OCHOBE
aHaJM3a yCJIOBHS 3a[ayll 3alMChIBATh KPATKOE YCIIOBHE, BBIICIATH (PU3NUECKUE BEIMIUHBI, 3aKOHBI U
dbopmynbl, HEOOXOIUMBIE Ui €€ pelIeHHs, IPOBOJUTh pPAcCUYeThl M OIEHHUBATH PEaTbHOCTD
MOJIyYEeHHOTO 3HAUCHHSI (PU3NUIECKON BEIINIHMHBL.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® JCIIOJIb30BaTh 3HAHHA 00 DJIEKTPOMArHUTHBIX SIBICHUSX B IMOBCEIHEBHOW >KM3HH JUIS
obOecrieyeHrs 0E30MACHOCTH TNpHU OOpalleHHH ¢ MpUOOpaMu U TEXHUYECKHUMH YCTPONCTBaMHU, JUIS
COXpaHEHHUs 370POBbsi M COONIOIEHUS HOPM 3KOJIOTUYECKOTO TIOBEIEHHUS B OKpYXaloulel cpene;
MIPUBOANUTH TIPUMEPHI BIIMSIHHS JIEKTPOMArHUTHBIX U3JTy9E€HHUI Ha )KUBBIE OPraHU3MBI;

® pa3nuyaTh TPAHUIBI TPUMEHHUMOCTH (U3NIECKUX 3aKOHOB, IOHUMATh BCEOOUIHI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsiia) U OrpaHUYEHHOCTh
UCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3akoH OMa Juid ydacTka 1en, 3akoH Jxoynsa-JIenua u ap.);

® CII0JIb30BaTh IPUEMBbl MOCTPOEHHs (U3NYECKUX MOJeNed, Moucka U (GOopMyIUpOBKU
JI0Ka3aTeNbCTB  BBIABUHYTHIX THIIOT€3 M TEOPETHMUYECKUX BBIBOJAOB HA OCHOBE AMIMPHUYECKU
YCTAHOBJIEHHBIX (DaKTOB;

® HaxOJWUTh a/ICKBATHYIO NPEJIOKEHHOH 3a/1aue GU3NUYECKYI0 MOJIENb, pa3peliaTh npodiemy
Kak Ha OCHOBE HMEIOIIMXCA 3HAHUH 00 DSJIEKTPOMArHUTHBIX SIBICHHUAX C HCIOJb30BAaHUEM
MaTeMaTU4eCKOTIo armnapara, Tak ¥ py MOMOILU METOI0B OLICHKH.

KBaHTOBBIC SIBJICHUSA

BbINMyCKHUK HAYYUTCS:

® pacro3HaBaTh KBAaHTOBBIE SIBJICHUS U OOBSICHITH HA OCHOBE MMEIOIIUXCSA 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX ABJICHUN: €CTECTBEHHAsI U UICKYCCTBEHHAs PaJMOAKTUBHOCTb,
a-, B- ¥ y-M311y4yeHHs], BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3Iy4YEeHHUs aToMa;

® OIMCHIBATh U3YYEHHbIC KBAHTOBBIE SBJICHUS, HCIOJIB3Yd (PU3NUYECKHE BEIMYMHBI: MACCOBOE
YHCII0, 3apsIoBO€ 4YMCIIO, MEpHOJ IoJlypacnaja, SHeprus (OTOHOB; NPU ONUCAHUU HPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI UCHOJb3YEMBIX BEIUYMH, UX OOO3HAYEHMS M €AUHULBI U3MEPEHUS;
HaxoauTh (HOpMysbl, CBA3BIBAIOIIME JAHHYI0 (DU3MUYECKYI0 BEJIMYMHY C APYrUMHM BEJIUYHMHAMH,
BBIUUCIIATh 3HaU€HUE (PU3NUYECKON BEIINYHHBI,

® aHAIM3MPOBATh KBAHTOBBIE SIBJICHUS, MCIIOJB3YsS (PU3MUECKUE 3aKOHBI M MOCTYJIAThl: 3aKOH
COXpAHEHMs SHEPrHM, 3aKOH COXPAHEHUs HJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs MacCOBOTO
qucia, 3aKOHOMEPHOCTH M3JTy4EeHHUsl U TMOTJIOIICHUS! CBETa aTOMOM, IPH 3TOM pas3jinyaTh CIOBECHYIO
(opMyYIHPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BBIPAKEHUE;

e pa3nuyaThb OCHOBHbBIE TIPU3HAKW IUIAHETAPHOM MOJENM aTroMma, HYKJIOHHOH Mojenu
aTOMHOTO 5/1pa;

® MPUBOJUTH MpPHUMEPHl MPOSBIEHUS B NPUPOAE U TMPAKTUYECKOTO HCIHOJIb30BAHUS
PalMOaKTUBHOCTH, SIEPHBIX U TEPMOSAEPHBIX PEAKLUH, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:



® JCTOJH30BaTh MMOJTYYCHHBIC 3HAHMS B MTOBCEIHEBHOM KU3HU MPU OOpaIleHUH ¢ IpudopamMu
U TEXHUYECKHUMH YCTPOMCTBAMHU (CUETUMK HOHU3UPYIOIIUX YaCTHUI, AO3UMETp), A1 COXpaHEHUSs
3I0POBBS U COOJIIOJICHUSI HOPM 3KOJIOTMUYECKOTO TIOBEACHHS B OKpYKAIOLIeH cpeie;

® COOTHOCHTH DHEPTHIO CBSI3U ATOMHBIX si7iep € 1e(heKTOM MaccChl;

® [PUBOAUTH MPUMEPHl BIUSHUS PAJAUOAKTHUBHBIX W3JIYYCHHH Ha >KHUBbIE OPraHHU3MBI;
MMOHUMATh MPUHIUII JCHCTBUS I0O3UMETPA U Pa3IudaTh YCIOBUS €r0 UCIIOJIb30BAHNUS,

® [IOHUMAaTh SKOJOTMYECKHE NPOOJIEMBbl, BO3HHUKAIOIIUE MPU MCIOJIB30BAHUM ATOMHBIX
AJIEKTPOCTAHIIMMA, W TYTH PEHICHHUS AITHX MPOOJIeM, TEPCHEKTUBBI HCIOJIB30BAHUS YIIPABISAEMOTO
TEPMOSIJIEPHOTO CUHTE3A.

DJIeMeHTbI ACTPOHOMMH

BpInyckHUK HAYYHTCS:

e yKa3piBaTh Ha3BaHus IUIaHeT COJIHEYHON CHCTEMBbI; pa3iMdyaTb OCHOBHBIC MPU3HAKHU
CYTOYHOTO BpallleHHs 3Be3Horo Heba, nevkenus JIynol, CoHIla ¥ MIIaHET OTHOCUTEIILHO 3BE3];

® TIOHUMATh PA3TUYUS MEXKAY TeTUOIEHTPUIECKOM U TeOI[EHTPUUECKOM CHCTEMaMH MUDA;

BbInyCcKHUK MOJYYUT BO3MOKHOCTb HAYUHThCS:

® yKa3bIBaTh OOIIME CBOWCTBA U OTJIMYMS IUIAHET 3eMHOM TPYIIIIBI U TJIAHET-TUTAHTOB; MaJIbIX
ten ConmHeYyHOW cHUCTeMBbl M OOJNBIIMX TUTAHET; TIOJIb30BAThCA KapTOW 3BE3MHOTO Heba TpHu
HaAOIIOACHUAX 3BE3IHOIO Heba;

® pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3Nl (pa3Mmep, IBET, TeMmIiepaTypa) COOTHOCHUTH
IIBET 3BE3/IbI C €€ TEMIIEPATypPO;

® pa3aUYaTh TUIIOTE3BI O MPOUCXOKACHUU COTHEUHON CUCTEMBI.

l. ConepxaHuey4eOHOro nmpeamera
PDu3uka 1 pU3nYecKHe MeTOAbI U3yYeHHs IPHPOIbI

Odusnka — Hayka o mpupone. Dusmyeckue Ttenma u sBiueHus. HaOmroneHue m omnmcaHue
¢buznueckux spieHnid. Gusnueckuii skcriepuMeHT. MoienrpoBaHue sIBICHUN 1 00bEKTOB MIPUPOIbI.

®u3nyeckrue BEIMYMHBI W WX HU3MepeHHe. TOYHOCTh M MOTPEIIHOCTh HU3MEPEHHI.
MexnayHapoaHas CUCTEMA €UHULL

®u3nYeCcKre 3aKOHBI U 3akoHOMepHOCTH. Du3nka u TexHuka. Hayunslit MmeToa no3Hanus. Ponb
¢bu3uKH B JOPMUPOBAHUHN €CTECTBEHHOHAYYHON TPAMOTHOCTH.

MexaHnn4yeckue siBJICHUS

Mexannyeckoe JBUXKeHHEe. MatepuanabHas ToYka Kak MojJeidb (PU3WYECKOro  Tena.
OTHOCUTENBHOCTh ~ MEXaHMYECKOro  JBWKeHMA. Cucrema orcuera.Pu3nuecKue  BEIUYMHBI,
HE0OXO0IMMBIE JIIsl OTIMCAHUS ABMKEHUS U B3aMMOCBSA3b MEX]Ly HUMHU (IIyTh, IEpEMEIIEHUE, CKOPOCTH,
yCKOpeHue, Bpemsi JBUWXKeHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BUKECHHE.
PaBHOMepHOe JIBIKEHHE TO OKpyxHOCTU. [lepBbiii 3akoH HproToHa u wuHepusa. Macca Tena.
[InotHocte BemectBa. Cuwina. Enunuiel cumnbl. Bropoi 3akon Herotona. Tperuit 3akon HeroToHa.
CpobGoanoe maaenue Ten. Cuia TsHKECTH. 3aKOH BCEMHUPHOTO TsAroTeHus. Cuila ympyroct. 3aKoH
I'yka. Bec tema. HeBecomocTh. CBsI3b MEXKIy CWIOW TSXKECTH M Maccod Tena. JuHamomertp.
PaBnoxelicTByromas cuna. Cuna tpenus. TpeHue ckonbxeHus. Tpenue nokos. TpeHue B mpupoae u
TEXHUKE.

Nmnynsc. 3akoH coxpaHeHUss UMNynbca. PeakThBHOE MABHKeHHE. MexaHuueckas padoTa.
MomHocts. OHeprus. [loTeHuuaneHas M KuHeTHdeckass sHeprus. lIpeBpaimienne ogHOro Buaa
MEXaHUYECKOM PHEPTUU B IPYroil. 3aKOH COXpaHEHUs MOJHOW MEXaHUYECKON YHEPTUH.

[IpocThie MexaHU3MBL. YCJIOBHUS PAaBHOBECUSI TBEPAOrO Ted, UMEIOILIErO 3aKPEIUICHHYI0 OCh
IBHKEHUA. MoMeHT cunbl. [lenmp mascecmu mena. Peryar. PaBHoBecue cuil Ha peryare. Peruaru B
TeXHHKe, ObITy u mpupoae. IloaBwKHbIE W HEMOJABMXKHBIE ONOKH. PaBeHcTBO paboT mpu
WCIOJIb30BAHUU TPOCTBIX MEXaHU3MOB («305I0TOe MpaBMIIO MexaHukuny»). Kosdduuuent momnesnoro
NENCTBUS MEXaHU3MA.

JlaBnenue TBepabix Ten. Eauuunel m3mepeHus nasieHus. CrnocoObl M3MEHEHHs aBICHHS.
JaBnenue xuakocrteid u razoB 3akoH Ilackans. JlaBneHue >KMOKOCTH HAa JHO W CTEHKH COCYHa.
CooOmaromuecs cocyasl. Bec Bozayxa.AtMmocdepHoe naBineHue. l3mepenue arMochepHOTO
nasinenus. OnbIT Toppuuernnu. bapomerp-anepoun. AtMmochepHoe JaBiIeHHE HA PA3IMYHBIX BBHICOTaX.
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I'mppaBnuueckue mMexaHu3Mbl (mpecc, Hacoc). JlaBeHue KUIKOCTH U Ta3a Ha MOTPY)KEHHOE B HHUX
Teno. ApxuMmenosa cuia. IlnaBanue ten u cynos Bo3nyxomiaBanue.

Mexannueckue konebanusi. Ilepumon, wactota, ammmryga Kosebanuid. Pesonanc.
MexaHnyeckue BOJIHBI B OJHOPOIHBIX cpepax. [[nuHa BoiHbL. 3ByK Kak MeXaHHMYEecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenioBble ABIEeHUSA

Crpoenue BemecTBa. ATOMBI W MOJIEKYNIBl. TeIulIOBO€ MABM)KEHHE aTOMOB M MOJIEKYIL.
Huddy3us B razax, KUIAKOCTAX M TBEPABIX Tenax. bpoyHmosckoe osudxcenue. B3aumoneicTBue
(npuTsXKEHHEe U OTTAJIKUBaHHE) MOJIEKYJ. ArperaTHble COCTOSHUS BellecTBa. Pasnnumne B cTpoeHUU
TBEPAbIX TN, )KUAKOCTEN U ra3oB.

TemoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO XaOTHYECKOIO
IOBUOKEHHMST vacTull. BHyTpeHHsisi sHeprus. Pabota u Teruiomepenaya Kak crnocoObl HW3MEHEHUs
BHYTpEHHEM sHepruu teina. TermmonpoBoaHocts. Konsexkuus. M3nyyenue. [IpumMepsl Terionepenayuu B
npupose U TexHuke. KonnuecTBo TEmIOTHI. YAelbHas TEIJIOEMKOCTb. YJI€JIbHAs TEIUIOTa CrOpaHus
TOIUTMBA. 3aKOH COXPAaHEHUs U TPEBpAlllEHUs 3HEPTHMH B MEXAaHWYECKHX M TEIUIOBBIX IpOlieccax.
[InaBneHue M oTBepJEBaHUE KPUCTAIIIMYECKUX Tel. YJAenbHas TemjoTa miasieHus. Mcnapenue u
KoHJeHcauus. [lornonienne 3Hepruy Npu UCHAPEHUN KUAKOCTU U BBIACIECHUE €€ MPU KOHIEHCALUU
napa. Kumnenue. 3aBucMMOCTh TeMmmepaTypbl KUIEHUS OT JaBJeHHUsS. YJAelabHas TeIwiora
napooOpazoBaHuss U KOHAEHcauuu. BraxnHocts Bo3ayxa. Pabora rasza npu paciiupeHHH.
[IpeoOpa3oBanusi sHepruM B TEIUIOBBIX MallMHax (mapoBas TypOMHa, JBUraTeslb BHYTPEHHETO
cropaHusi, peakTuBHbI nBurarens). KIIJ| TemmoBoil MammHbl —Oxonocuyeckue npobremvl
UCNONIL306AHUS MENN0BbIX MAULUH.

DJIEeKTPOMATHUTHbBIE SIBJICHUSI

OnexTpusanus ¢puznyueckux Tea. BzanmoseicTBue 3apsskeHHBIX Tell. [[Ba poaa 3JeKTpUYecKux
3apAnoB. JleNMMMOCTh DIIEKTPUYECKOrO 3apsAna. OJEMEHTAapHBIM AJIEKTPUYECKHM 3apsa. 3akoH
COXPaHEHHUs DJIEKTpUUEcKOro 3apsiaa. [IpoBoJHUKY, MOIYNIPOBOJAHUKH U H30JSATOPHI AJIEKTPUUECTBA.
DIEeKTPOCKOIT. DJIEKTPUUYECKOE T0JIe KaK OCOOBIN BUI MaTepuu. HanpssceHHOCmb 31eKmpuuecko2o
nons. JIeWcTBUE OSIEKTPUYECKOTO TIOJS Ha JJeKTpuueckue 3apsaabl. Koudencamop.OHnepeus
INEKMPULECKO20 N0 KOHOEHCAmopa.

DJIEKTpUYECKHIl TOK. ICTOUHHMKHM 3JIEKTPUUYECKOTO TOKA. DJIEKTPUUECKas 1EMb U €€ COCTABHBIE
gactu. HampaBiaeHue M IEWCTBHS JIEKTPUYECKOrOo TOKa. HocuTennm 5sneKTpUYecKHX 3apsioB B
MeTtauiax. Cuila Toka. DJIEKTPUYECKOE HAIPSDKEHUE. DIEKTPUYECKOE CONPOTHUBIICHUE IIPOBOJIHUKOB.
EnuHunb! cOonpoTHBICHUS.

3aBUCUMOCTb CHJIBI TOKa OT HamnpsbkeHus. 3akoH Oma i1 ydacTKa Lenu. Y AeIbHOe
conporusiieHue. Peocrarel. IlocinenoBarenbHoe  coenuHeHHE NPOBOAHUKOB. [lapannensHoe
COEIMHEHHE ITPOBOJHUKOB.

PaboTta smeKTpuuYecKoro Imojs IO MEPEMEIIEHUI0 3JIEKTPUYECKUX 3apsiioB. MOIIHOCTb
IEKTPUYECKOr0 TOKa. HarpeBaHue NpOBOJHHUKOB IEKTPUYECKUM TOKOM. 3akoH JDxoyns - Jlenna.
DJeKTpUUecKue HarpeBaTellbHble M OCBETUTENbHbIE IPpUOopbl. KopoTkoe 3aMmbikaHue.

MaruutHoe nosie. MHayknus MarHuTHoro nojisi. MaramutHoe nosie Toka. OmelT Opcrena.
MarauTtHoO€ 10Jji€ MOCTOSIHHBIX MarHUTOB. MarHuTHoe noJie 3eMiu. DJIeKTpOMarHuT. MaraHuTHoe noiie
KAaTyIIKU C TOKOM. [IpuMeHeHue anekrpoMarHuToB. [[eiiCTBME MAarHUTHOIO IOJS Ha NPOBOJHHK C
TOKOM M JBWXKYINYIOCS 3apsDKeHHYI0 dactuny. Cuna Amnepa u cuna Jlopenya. DNEKTPOIBUraTElb.
SIBnenue anekTpoMarHuTHOW MHAYKIUA. OnbiTel Papazes.

DneKTpoMarHuTHble KojeGanus. Konebamenvuwiii konmyp. Onekmpozenepamop. Ilepemennviil
moxk. Tpancghopmamop. llepenada >IEKTPUUYECKOW SHEPrUU Ha PACCTOSHHUE. DJIEKTPOMArHUTHbBIE
BOJIHBI M MX CBOWCTBA. [lpunyunvl paouoceszu u menesuoenus.Biuanue >1eKmpomazHummsix
U3TTYYEHUL HA JHCUBbIE OP2AHUZMDbL.

Ceer — onekrpomarHutHele BosiHAa. Ckopocts cBera. McrouHukn cBeta. 3akoH
MIPSIMOJIMHENHOTO PACIPOCTPAaHEHUE CBETA. 3aKOH OTpakeHus cBera. llmockoe 3epkano. 3akoH
npenomieHuss cpera. JIuH3bpl. DOKyCHOE paccTOsSHME M ONTHYecKas cuiia JUH3bL. M300paxenue
npeaMera B 3epkaine W JuH3e. Onmuueckue npubopwi. 'ma3z kak onrtuyeckas cucrema. [lucnepcus
cBeta. Uumepgepenyus u ougppaxyus ceema.
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KBaHTOBBIE SIBJICHUSA

Crtpoenne atomoB. Ilmanerapnas monenb aromMa. KBaHTOBBIM XapakTep TMOTJIOLICHUS |
HCIyCKaHUs CBETA aTOMaMU. JIMHeWYaTbie CIEKTPHI.

OmnbiTel Pesepdopra.

CoctaB aromHoro snapa. IIpoToH, HEHTPOH W 3JNEKTPOH. 3akoH OHHIUTEHHA O
MPONOPIMOHATIBHOCTH MAacChl M JSHEpruu. /[legpekm macc u sHepeus c6A3U AMOMHbIX A0ep.
PamnoaktuBHOCT. Ilepuon monypacmana. Anbda-uznydenue. bema-uznyuenue. I'aMma-u3mydeHue.
SAnepusle peakuuu. Mcrounuku sneprum ConHua u 3Be3A. SnepHas sHepreTuka. JKkonocuueckue
npobremvl pabomvl amMOMHbIX 21eKkmpocmanyutl. J1o3umeTpus. Bausnue paouoakxmueHuixX usiyyeHuil
HA JHCUBbIEe OP2AHUIMDL.

Crpoenne u 3Bor0uMA Beenennoi

['eonenTpruecKkas U reJuoLeHTpuYecKas cucteMbl Mupa. dusnyeckas npupoaa HEOECHBIX Te
Comnneunoii cuctemsl. [Ipoucxoxnenue Conneunoit cucrembl. Gusnueckas npupoaa CoJiHIIa U 3BE3]T.
Crpoenue Beenennoit. OBosronust Beenennoil. ['nnotesa bosbiioro B3pbiBa.

IIpumepHbIe TeMblI JIAOOPATOPHBIX M NPAKTHYECKUX PadoT

JlabopaTopHbie pabOThl (HE3aBUCMMO OT TEMATHYECKOW TMPUHAIJICKHOCTH)  JEISITCS
CJIETYIOIME TUIIBI

e [IpoBeneHune NpsAMBIX U3MEPEHUH (PU3UUECKUX BEIUIHH
e Pacuer mo moyiyyeHHBIM pe3yibTaTaM NPSIMbIX M3MEPEHHH 3aBUCUMOrO OT HHMX IapameTpa

(KOCBEHHbBIE U3MEPEHMUS).

e HaGmonenue siBIeHUI M MOCTaHOBKA OIBITOB (HAa KAU€CTBEHHOM YpPOBHE) MO0 OOHApY>KEHUIO

(akTOpOB, BIAUSIOMIMX Ha MPOTEKAaHUE JTAHHBIX SBJICHUH.

e HccnenoBanue 3aBUCMMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT JPYroil ¢ MpeacTaBI€HUEM
pe3yabTaTOB B BUJE rpaduka Uiu TaOIHUIIbL.
o [lpoBepka 3aJaHHBIX MpPEANOJIOKEHUN (MpsiMble H3MepeHus (U3NYECKUX BEIMYUH U

CpaBHEHHE 3a/IaHHBIX COOTHOIIEHUI MEX1y HUMH).

e 3HAKOMCTBO C TEXHUYECKUMU YCTPONUCTBAMU U UX KOHCTPYUPOBAHHUE.

JIrobast paGouasi mporpamMma JIOJDKHA TMPEAyCMaTpPUBATh BBITOJTHEHUE JIA0OPATOPHBIX paboOT
BCEX yKa3aHHBIX TUIOB. BbIOOp TemaTtuku u ymciaa paboT KaXKIOro THIIAa 3aBUCUT OT O0COOEHHOCTeM
paboueii nmporpammel 1 Y MK.

IIpoBenenue npsiMbIX U3MepeHUl (PU3NIECKUX BeJIUINH
H3mepenne pa3mMepoB Tel.
N3mepenue pa3mMepoB MallbIX TeIl.
W3mepenue maccol Tena.
N3mepenue oobema tena.
W3mepenue cuibl.
W3mepenue BpeMeHu npoliecca, neproa Kojaeoanuu.
N3mepenue TemnepaTypsbl.
N3mepenue naBneHust Bo3ayxa B OaJJIOHE MO/ MOPIIHEM.
W3mepenue cuiibl TOKa U €ro peryivpoBaHue.
0. H3mepeHue HampsHKEHHSL.
1. H3mepenwue yrioB majgeHUs U MPEIOMICHHUSL.
12. Usmepenue HOKYyCHOTO PacCTOSTHUS JTUH3BI.
13. H3mepeHne paguoakTUBHOTO (OHA.

Pacuer mo mnogy4YeHHBIM pe3yJbTaTaM HNPAMbIX H3MepPeHHIl 3aBHCMMOIO OT HHX

napamMerpa (KOCBeHHbIE H3MEpPEeHHsl)

W3Mmepenune IOTHOCTH BEILIECTBA TBEPIOTO TEa.

Omnpenenenve kodhhUIUEHTa TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA IIOTPYKEHHOE B KHUAKOCTD TEJIO.
Onpenenenre MOMEHTA CUJIBL.

N3mepenune ckoOpoCTH paBHOMEPHOTO JIBUKECHHUSL.

W3mepenue cpeqHel CKOpOCTH ABUKEHUS.

RBPBOooo~NokwNE

NookrwdPE
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.

W3mepeHune ycKopeHHs! paBHOYCKOPEHHOTO JBHKEHHS.

Omnpenenenne pabOThl ¥ MOIIHOCTH.

Omnpenenenne 4acTOThl KoJIeOaHU Tpy3a Ha MPYKUHE U HUTH.

OmnpeneneHrne OTHOCUTENILHON BIaKHOCTH.

Ornpesenenre KOJIUYECTBA TEIIOTHI.

Omnpenenenue yaenbHON TETNIOEMKOCTH.

W3mepenne paboThl 1 MOIITHOCTH 3JEKTPHUIECKOTO TOKA.

N3mepenue conpoTUBICHUS.

Omnpenenenne ONTHYECKON CHITBI JTMH3HI.

HccnenoBanne 3aBUCMMOCTH BBITAJKMBAIOMICH CHIBI OT 00BeMa MOTPY)KEHHOW YacTH OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTH M MaccChl TeJa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI OT XapakTepa IMOBEPXHOCTH, €€ He3aBUCHMOCTH OT
TUTOIIA TH.

Ha6mionenne siBJeHW W TOCTAHOBKA ONBITOB (HA Ka4YeCTBEHHOM YpPOBHE) IO

o0Hapy:KeHUI0 (PaKTOPOB, BJUSIIOIINX HA MPOTEKAHUE JAHHBIX SIBJICHHI

1.

RRoO©oo~No kWD

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

0.
1.

Halnronenue 3aBucCuMOCTH Tiepro/ia Kojaebanuii rpy3a Ha HUTH OT JJIMHBI M HE3aBUCUMOCTH OT
MaccCHhl.

HaGnronenue 3aBucuMocTH niepro/ia kosiebanuii rpy3a Ha MPYKUHE OT MACCHI M JKECTKOCTH.
HaGnrogenue 3aBUCMMOCTH aBJICHUS Ta3a OT 00beMa U TEMIIePaTyphI.

Halnrogenue 3aBUCUMOCTH TeMIIEpaTyphl OCTHIBAIOIICH BOIBI OT BPEMEHH.

HccnenoBanue siBIICHNS B3aUMOJICHCTBUS KaTYIIIKA ¢ TOKOM W MarHuTa.

UccnenoBanue sIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

HaGnronenue siBeHust OTpasKeHUS U MPEJIOMIICHHSI CBETA.

Habmonenue siBjIeHMs IUCIIEPCUN.

O6HapyxeHue 3aBUCUMOCTH COTPOTUBIICHUS ITPOBOIHUKA OT €r0 MapaMeTPOB U BEIIECTBA.
HccnenoBanue 3aBUCUMOCTH BecCa TeNa B )KUJIKOCTH OT 00BbeMa MOTPYKEHHOW YacTH.
HccnenoBanue 3aBUCUMOCTH OJHOW (DPU3MYECKON BEIIMYMHBI OT JAPYrod C Mpe/CTaBICHUEM
pe3ynbTaTOB B BUJIE TpaduKa UIu TaOIUIIBI.

HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHM IMpU PABHOYCKOPEHHOM JBHXKEHUH 0e3
Ha4aJIbHOW CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U MYTH MPU PaBHOYCKOPEHHOM JBH>KEHUU.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CHIIBI JIABJICHHUSL.

HccnenoBanue 3aBucuMoctu AeGopMaIiu NpyKUHbI OT CHUJIBL

HccnenoBanue 3aBUCUMOCTH NIEpUoAa KojeOaHul rpy3a Ha HUTH OT JJIUHBL

HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui Tpy3a Ha MPYKUHE OT KECTKOCTU U MaCCHhI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 MPOBOJHHUK OT HAPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOUYKY OT HapsKEHUsI.

HccnenoBanue 3aBUCUMOCTH yIJIa MIPEIOMIICHUS OT yrijla MaaeHusl.

IIpoBepka 3ajaHHBIX NpeANoJo:KeHU (MpsiMble HU3MepeHHsl (U3MYECKUX BEJIUYUH H

CpaBHeHHe 32JJaHHBIX COOTHOIIeHUIT Me:kay Humu). [IpoBepka rumnores

1.

2.

N =

[IpoBepka rumoTe3bl O JTUHEHHOW 3aBUCHMOCTH UIMHBI CTOJIOMKA >KUIKOCTH B TpPyOKE OT
TEeMIIepaTyphl.

[IpoBepka TUMOTE3bI O NPSIMOW MPOMOPIHMOHATBHOCTH CKOPOCTH MPH PaBHOYCKOPEHHOM
JBUKEHUM TPOUJIEHHOMY ITYTH.

ITpoBepka rUnoTe3bl: MpHU MOCIEIOBATEIBHO BKIOUEHHBIX JIAMIIOUKU U MTPOBOJIHUKA WM JIBYX
MIPOBOJIHUKOB HANPSKEHUSI CKIIaIbIBATh HEIb3s (MOXKHO).

IIpoBepka npaBuiia ClI0KEHHsI TOKOB Ha JIBYX NapaJuUIeIbHO BKIKOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHMYECKMMH YCTPOMCTBAMH M MX KOHCTPYHPOBaHHUeE

KoHcTpynpoBaHue HaKJIOHHOM IJIOCKOCTH C 3a1aHHbIM 3HaueHuem KIT/I.

KoHcTpynpoBanue apeomMeTpa U UCTIBITAHNE €T0 PAOOTHI.

CO6opKa 21eKTPHUUECKOM LIeNu U U3MEpEeHHe CUIIbI TOKA B €€ Pa3IMUHBIX yyacTKax.

CO6opka 271eKTpOMarHuTa 1 UCIIbITAHUE €ro JIeHCTBHUS.
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N3ydeHune 351eKTpUYeCKOro ABUraTells IOCTOSIHHOTO TOKa (Ha MOJEIN).
KoHcTpynpoBaHue 351eKTpoABUTaTENs.

KoHcTpyrpoBaHue Moenu Teneckorna.

KoHcTpynpoBaHnue MoIe/I1 JIOAKH € 33JaHHOU I'PY3010JbEMHOCTBIO.
OmueHka cBOEro 3peHus U nog00p OYKOB.

10 KoHcTpynpoBanue npocTeniiero reueparopa.

11. N3y4yeHnue cBONCTB N300pakKeHUs B JIUH3AX.

TemaTn4yeckoe NJIaHNPOBaHHUe

© oo

7 kiace
Temarnyeckoe IIaHupOBaHUE
®du3nka — HayKa o MPUpPOe 5 yacos
Ctpoenue BemecTBa 8 yacos
JIBUMKCHHE U B3aUMOJICHCTBHE TEI. 20 gacoB
JlaBneHue TBEpABIX TEJI, KUIKOCTEN U ra30B 18 gacoB
Oueprusd. Pabora. MomnocTh 14 yvacos
[ToBTOpEHUE 5 4acos

8 kuace
TeMmarndeckoe miIaHupOBaHUE
TemutoBbIe IBIICHUS 25 JacoB
DIEKTPUYECKHE SBICHUS 30 gacos
CBeTOBBIC SIBICHUS 15 gacos

9 kiacc
Temarnyeckoe miIaHupOBaHUE
3aKOHBI B3aNUMOJIEHCTBUSA U IBIKEHUS TEI. 30 gacos
Mexanuveckue KojaeOaHus U BOJHBI. 3BYK. 20 gacoB
DNeKTpOMarHuTHOE TOJIE. 30 gacon
CrtpoeHue aToMa U aTOMHOTO si/ipa. 18 vacos
Crpoenue u sBotonus Beenennoit 4 qac

IlnaHupyemble pe3y/ibTaThl H3yYeHHUSs] YUeOHOT0 NpeaMeTa

MexaHn4ecKue sIBICHUS

BbInycKHUK Hay4YUTCS:

* pacrmo3HaBaTh MEXAHMYECKUE SBJICHHS U OOBSICHATH HAa OCHOBE HMEIOIIUXCA 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI MPOTEKAaHUs ITHUX SIBICHUIN: PAaBHOMEPHOE W PaBHOYCKOPEHHOE
MPSMOJIMHENHOE NIBIDKEHHE, CBOOOJHOE MAaJCHHUE Tell, HEBECOMOCTb, PABHOMEPHOE [BIKEHHUE IIO
OKPYKHOCTH, HHEPIIHs, B3aUMOJACHCTBUE Tell, Iepeada AaBJIeHUsI TBEPAbIMU TEJIaMH, KUIKOCTSIMHA U
razamu, atMoc(hepHoe JaBjieHUe, IIaBaHUe Tell, paBHOBECUE TBEPBIX TeJ, KojebaTenbHOe JBUKECHNUE,
PE30HAHC, BOJIHOBOE JIBUJKEHHUE;

* ONMCHIBaTh M3YyYEHHBIE CBOWCTBA T€I U MEXaHUYECKUE SIBJICHUS, MCIOJIB3YS (pU3HuecKue
BEJIMYMHBI: IIyTh, CKOPOCTb, YCKOPEHHUE, Macca TeJa, INIOTHOCTh BELECTBA, CUJIA, AABJICHUE, UMITYJIbC
Tena, KUHETHYECKas »HEprus, MNOTEHIMaJbHAas SHEpPrus, MexaHudeckas paboTa, MeXaHHYecKas
monrHocTh, KITJ[ mpoctoro mexanusma, cuila TpEHHs, aMIUIMTY[a, HMEpUOJ M YacToTa KojeOaHuH,
JUTMHA BOJIHBI M CKOPOCTh €€ paclpOoCTpaHEHMs; IPU OMMCAHUU MPABHIIBHO TPAKTOBATh (U3UUECKUI
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, UX OO0O3HAUECHUS M EIUHMIIBI U3MEPEHUs, HaXOAUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTHMHU BEIUYMHAMU;
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* QHAJIM3UPOBATH CBOWCTBA TEJ, MEXaHUUECKHUE SIBICHUS U MPOLIECCHI, UCIIONB3Ys (pru3nyeckue
3aKOHbl M IPUHLUIBL. 3aKOH  COXPAaHEHUS  DHEPrUM, 3aKOH BCEMHUPHOIO  TATOTEHMS,
paBHozeicTByromas cuna, I, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHUs MMIYJbca, 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMena; MPU 3TOM pPa3IHyaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA U €ro
MaTeMaTHUYECKOE BBIPAKECHUE;

* pa3IM4aTh OCHOBHBIC MPHU3HAKH W3YYCHHBIX (U3NUYECKUX MOJENEH: MaTepHajbHas TOYKa,
MHEpLUaIbHas CUCTEMA OTCYETA,

* pemaTh 3a/a4d, WCHOJB3YysS (M3WYECKHE 3aKOHBI (3aKOH COXpPAHEHHs SHEPIUH, 3aKOH
BCEMHUPHOIO TATOTEHUs, NpuHLuI cyneprnosunuu cui, I, II n III 3akonsr HeroTOHA, 3aK0OH cOXpaHEHHUs
UMIynbca, 3akoH ['yka, 3axon Ilackamns, 3akoH Apxumena) u (OpMyIbl, CBI3bIBArOINE (hU3NIECKUE
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IVIOTHOCTh BEILECTBA, CUJIA, AABJICHUE, UMITYJIbC
TeNa, KUHETHYECKas HHEPrus, NOTCHIMAaJIbHAs SHEpPrus, MeXaHWdeckas pabdoTa, MeXaHHYEcKas
MouHocTh, KII/[ mpocroro MexaHusma, CWiIa TPEHHUs CKOJIBKEHHS, aMIUIMTYAA, MEPUOJ M 4acToTa
KoJIeOaHWH, JJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHUs): HAa OCHOBE aHAJIM3a YCIOBHS 3aJadd
BBIACIATh (PU3MUECKUE BEIUYUHBI U (QOpPMYNbI, HEOOXOOUMBIE JUIsl €€ peleHus, U IPOBOAUTH
pacu€Thl.

BBINTyCKHHK NIOJIy4UT BO3MOKHOCTb HAYYHUTHCS:

* HCII0JIb30BaTh 3HAHMSI O MEXaHUYECKUX SIBJICHUSX B MOBCEAHEBHOM KU3HU JUIsl 00ecieueHus
0€30MacHOCTH HpU OOpalieHUH ¢ NpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAaMH, IJIi COXpaHEHUS
3/10pOBbsI U COOMIOACHNS HOPM SKOJIOTUYECKOTO MOBECHUS B OKpYXKaloUlei cpese;

* IPUBOJIUTH MIPUMEPHI MPAKTUYECKOTO MCIIOIb30BaHMs GU3NUECKUX 3HAHUM 0 MEXaHUYECKUX
SBICHUAX M (U3NYECKUX 3aKOHAX; HCIOJb30BAHUSA BO30OHOBISEMBIX HCTOYHUKOB JHEPIUH;
9KOJIOTHYECKHX MOCJIEICTBUI HCCIEIOBAaHUS KOCMUUYECKOTO MPOCTPAHCTBA;

* pa3nauyaTh rPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOIINH XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS MEXaHWYECKOM OJHEpPruH, 3aKOH COXpaHEHHs
UMITYJIbCa, 3aKOH BCEMHUPHOIO TSATOTEHMs]) M OTPaHMYEHHOCTh HCIOJb30BAaHUS YACTHBIX 3aKOHOB
(3axoH I'yka, 3akoH Apxumena u Jp.);

* mpuéMam Moucka u GOpMyJIUPOBKH JOKA3aTEIbCTB BBIABUHYTHIX IMIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE AMIIMPUUYECKH YCTAHOBIICHHBIX (haKTOB;

* HaXO/IUTh AJICKBAaTHYIO MPEATIOKEHHOH 3a1aue (pU3NUECKyI0 MOJIeNb, pa3pemarb Ipoodaemy
Ha OCHOBE HMEIOINUXCA 3HAHUM 10 MEXAaHHMKE C MCIOJIb30BAHMEM MATEMAaTHYECKOIO ammapara,
OLIEHUBATh PEATLHOCTD MOJY4EHHOTO 3HauUeHHs! (PU3MUECKON BEIIMYHMHBI.

TerutoBeie sABIIEHUSA

BbInyCKHUMK Hay4YUTCS:

* pacro3HaBaTh TEIUIOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCSA 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIOBHSI IPOTEKaHUs ITUX SIBICHUI: TU(dy3ust, n3MeHeHre 00bEMa Tell

IpU HarpeBaHuM (OXJaXIEHUHU), OosblIas CKUMAEMOCTb TIa30B, Majas CKUMAaeMOCTb
KUAKOCTEH W TBEPABIX TEJ; TEIUIOBOE DPABHOBECUE, MCIIAPEHUE, KOHJCHCALMs, IIJIaBJICHUE,
KpHUCTaNIN3alusl, KUIIEHUE, BIaXXHOCTh BO3/lyXa, Pa3jIMuHble COCOOBI TEIIONEepeIayy;

* ONIMChIBaTh HM3y4YECHHBIC CBOMCTBAa TeJl W TEIUIOBbIC SIBJICHUS, HUCIONb3Ys (uznyeckue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPIUs, TEMIIEpaTypa, YAEJbHas TEIJIOEMKOCTh
BEIIECTBA, y/eJIbHAs TEII0Ta IUIaBJICHUS M apooOpa3oBaHMsl, yAelbHas TEIJIOTAa CrOPaHUs TOIUIMBA,
KO3 QUIHEHT MOJE3HOr0 JAEHCTBHS TEMJIOBOIO ABMUraTelisi; MPHU OMNUCAHUM INPaBHIBHO TPaKTOBATh
(bu3nyeckuil CMbICI HCHOJIb3YeMbIX BEJIWYHMH, UX OOO3HAYEHUS U E€IUHMIIBI U3MEPEHUs, HAXOIUThb
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMYUHY C JPYTUMH BeTMUUHAMU;

* AHAJIU3UPOBATH CBOWCTBA TEJ, TEIUIOBBIE SBJICHUSA M IPOLIECCHI, HCIONb3Yys 3aKOH
COXpaHEHMs DSHEPruH; pas3ndyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M €ro MaTeMaTH4ecKoe
BBIpaXKCHUE;

* pa3yIn4aTh OCHOBHBIC NIPU3HAKU MOJEIIEN CTPOCHHUS I'a30B, )KUIKOCTEN U TBEPABIX TEIL;

* pemaTh 3aJjaui, UCTOJIb3Ys 3aKOH COXPAHEHUS SHEPrMH B TEIUIOBBIX Mpolieccax, GopMyIbl,
CBsI3bIBalOIME (DU3MYECKHE BETUYMHBI (KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus, TemIeparypa,
yJelbHasi TEIUIOEMKOCTh BEIECTBa, y/AElbHas TeIyIoTa IUIaBJICHUS W MapooOpa3oBaHUs, yJelbHas
TEIJIOTa CTOPaHMsI TOIUIMBA, KOA(PQPHUIIMEHT MOJIE3HOTO AEHCTBHS TEIJIOBOTO JIBUTATEINs): Ha OCHOBE
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aHaJM3a YCJOBMS 33Ja4M BBIICIATH (PU3MUYECKHE BEIUYMHBI U (OpMysbl, HEOOXOAWMBIE IS €&
pELIEeHNs, U IPOBOAUTD PACUETHI.

BbINyCKHMK MOJyYUT BO3MOKHOCTb HAyUUThCSI:

* CTIIOJIb30BATh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B MOBCETHEBHOM KM3HM Ul 0OeCreueHUs
0€30MaCHOCTH TpH OOpaIIeHWH ¢ NpUOOpaMHU U TEXHUYECKUMHU YCTPONCTBAMHM, JISi COXPAaHCHHS
310pOBbsSI U COOJIFOJICHUS HOPM 3KOJOIMYECKOIO IOBEJIEHUS B OKpY)KaIoLIEH cpezne; NPUBOJAUTH
IPUMEPHl  SKOJIOTUYECKUX TOCIEACTBHIA paboThl jaBurareneid BHyTpeHHero cropanus (ABC),
TEIUIOBBIX U THJIPOIIEKTPOCTAHIIN;

* IPUBOJMUTH MPHUMEPHl MPAKTHYECKOTO HCIOIB30BaHUA (DPU3MYECKHX 3HAHUM O TEIJIOBBIX
SIBJIICHUSX;

* pa3IUYaTh TPaHUIB MPUMEHUMOCTH (H3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIMH XapakTep
(byHIaMEHTAIBHBIX (DU3UYECKHX 3aKOHOB (3aKOH COXPaHEHHsI DHEPTUU B TEIUIOBBIX IPOLECCax) U
OTPaHMYEHHOCTb UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

* npuémam Mnoucka u GopMyIMpPOBKU JA0KA3aTEIbCTB BbIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HAa OCHOBE 3MITUPHUYECKH YCTAaHOBJIEHHBIX (DAKTOB;

* HaXO/IUTh AJICKBAaTHYIO MPEAJIOKEHHON 3aaue (pU3NUECKYI0 MOJIeb, pa3pelarb Ipoodaemy
Ha OCHOBE UMEIOIIMXCS 3HAaHUH O TEIIOBBIX SBJICHUSIX C UCIIOJIb30BaHUEM MATEMaTHUECKOI 0O anmapara
1 OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAUeHUs (PU3NYECKOMN BEINYNHBI.

DNeKTpUUYECKrue U MarHUTHBIE SIBJICHUS

BoinyckHMK HayuuTCS:

* pacrio3HaBaTh 3JEKTPOMArHUTHBIE SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOLIMXCA 3HAHWMM
OCHOBHbIE CBOMCTBA WJIM YCJIOBMSI MPOTEKAHUS STHX SBJICHHI: 3J€KTpu3alus Tej, B3auMOJCIHCTBHE
3aps70B, HarpeBaHuWe TMPOBOJHUKA C TOKOM, B3aUMOJEWCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHJYKIWS, AeHCTBUE MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, MPSIMOJIMHEWHOE PAacIpOCTpaHEeHHE
CBETa, OTPAKEHHE U MPEIOMIICHUE CBETA, AUCIIEPCUS CBETA;

* ONUCHIBATh M3y4YEHHBbIE CBOMCTBA TE€I M AIEKTPOMATHUTHBIE SBJICHUS, HCIOJb3YS
¢bu3nyeckue BEJIWYMHBL: JJEKTPUYECKUH 3apsi, Cuila TOKa, JIEKTPUYECKOE HaIpsKEHHe,
JIEKTPUUYECKOE CONPOTHUBIIEHUE, YIEIbHOE CONPOTHBIIEHUE BELECTBA, PabOTa TOKAa, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSHUE M ONTUYECKAs CUJIA JIMH3bI; IPU ONMMCAHNUU MPABUIIBHO TPAKTOBATh (PU3MUECKHM
CMBICJI HCHOJb3YEMBIX BEIMYMH, MX O0O3HAYEHUS U €IUHMIBI M3MEPEHMS; yKa3blBaThb (OPMYIIBI,
CBSI3bIBAIOIME JAaHHYIO (U3UYECKYIO BETMUNHY C IPYTHMHU BEIUYMHAMU;

* QaHAJIM3UPOBATh CBOWCTBA TEJ, O3JIEKTPOMArHUTHBIE SIBJIEHUS M IPOLECCHI, HCIOJIb3Ys
¢Gu3nyeckrue 3aKOHbBI: 3aKOH COXPaHEHMs JIEKTPUYECKOro 3apsana, 3akoH Oma i ydacTka Ieny,
3akoH [Dxoyns—IJleHna, 3aKOH MPSIMOJIMHEIHOTO PaclpOCTpaHEHUs CBETAa, 3aKOH OTPaKEHHs CBETa,
3aKOH IIPEJOMJICHUs CBeTa; NpPU 3TOM pa3Inyarh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTEMaTU4YECKOE BBIPAKECHUE;

* pelaTh 3aJayd, UCMOJIb3ys (U3MYecKue 3akoHbl (3akoH OMa Juid ydacTKa LEeNH, 3aKOH
Jxoyns—IJleHna, 3aKOH MPSIMOJIMHEHHOTO PaclpoCTPaHEHUs CBETa, 3aKOH OTPA)KEHMs CBETa, 3aKOH
IpeJIOMIICHHUs CBeTa) U (hopMyIIbl, CBSI3bIBAIOLINE (PU3NYECKHE BETUYMHBI (CUIIa TOKA,

3JIEKTPUYECKOE HANPSIKEHHE, AJIEKTPUUYECKOE COIPOTHBIIEHHUE, YIEIBbHOE CONPOTHUBIICHUE
BelIeCTBa, paboTa TOKa, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSIHUE M ONTUYECKas Cuja JIMH3bI, (POPMYIIbI
pacuéra >JIeKTPUYECKOr0 CONPOTHUBICHMS IPU MOCIEIOBATEIbHOM U IapajuIeIbHOM COECIUHEHUU
IIPOBOJIHUKOB); Ha OCHOBE aHAIM3a YCIIOBHUS 3aJaydl BbLACIATH (U3MUECKUE BEJIUYMHBI U (HOPMYIIHI,
HE00X0AUMBIE AJIs €€ PEeLICHUs], U IPOBOIUTh PACUETHI.

BBINyCKHMK MOJIyYUT BO3MOYKHOCTb HAyYUThCSI:

* ICIIOJIb30BaTh 3HAHUS OO0 OHIEKTPOMATrHUTHBIX SIBJICHUAX B IOBCEAHEBHOM >XU3HU IS
oOecrieyeHns 0€30MaCHOCTH MpPHU OOpaIleHUH € MPUOOPaMU U TEXHMUYECKHMMM YCTPONCTBaMHM, s
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

* IPUBOJUTH  TNPHUMEPbl  MPAKTHUUECKOIO  MCHOJb30BaHMA  (PU3MUECKUX 3HAHUH O
JIEKTPOMArHUTHBIX SIBJICHUSIX;

* pa3nu4aTh IPaHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIMH XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHUs OHIIEKTPUYECKOTO 3apsdjga) W OrpaHHYEHHOCTb
MCIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa Juid yyacTka 1en#, 3akoH Jpxoyns—IJlenna u ap.);
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* mpuéMaM TOCTPOCHUS (U3UUYECKUX MOJIENCH, MOUCKa U (OPMYTUPOBKH JOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYESCKUX BBHIBOJIOB HA OCHOBE SMITMPHUECKN YCTAHOBJICHHBIX (DAKTOB;

* HaXOJIUTh aJICKBATHYIO TPEUIOKEHHOHN 3a1aue PU3NIECKYI0 MOJEIh, pa3pemiath mpooiemy
Ha OCHOBC HMCIOIIMUXCSA 3HAHUH 00 DJJICKTPOMArHUTHBIX SBJICHUSAX C  HCIOJIb30BAaHHUEM
MaTEeMaTHYeCKOro ammapara M OICHHBATh PEATbHOCTh IMOJyYEHHOTO 3HAYCHHUS (PU3NIECKOU
BEJIMYUHEI.

KBanToBbie sBICHUS

BrinyckHUK HayyuTCA:

* pacrio3HaBaTh KBAHTOBBIC SIBJICHUSI M OOBSICHATH HA OCHOBE MMEIOIIUXCSI 3HAHUW OCHOBHBIE
CBOMCTBA WM YCIOBUSI IPOTEKAHMS ITHX SBJICHUM: €CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTbD,
BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa U3TyUCHU;

* OTIMCBHIBATh M3YYCHHBIC KBAHTOBBIC SBJIICHUS, MCIIOJIBb3YS (DU3UUSCKUE BEIIMYHHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, MEpPUOJ TMojypacnaga; Mpu OMHUCAHUHU
MPaBUJILHO TPAKTOBAaTh (PU3MYECKHUMA CMBICI HMCIOJIB3YEMBIX BEIWYHMH, UX O003HAYCHUS W CIMHHUIIBI
M3MEPEHUS; YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C APYTUMH
BEJIIMYMHAMH, BBIUUCIIATH 3HAYCHUE (DU3NUSCKON BEITMIMHEL;

* AHAJIM3UPOBATH KBAHTOBBIC SIBJICHUS, UCIOJIB3Ysl (DM3MYECKUE 3aKOHBI U MOCTYJATHI: 3aKOH
COXpaHEHHUs DHEPTUH, 3aKOH COXPAHEHHS JJICKTPUUYECKOTO 3apslia, 3aKOH COXPAaHEHHUsI MacCOBOTO
YHUCIIa, 3aKOHOMEPHOCTH M3ITYUYECHUSI U TIOTJIONIEHUSI CBETa aTOMOM;

* pa3uyaTh OCHOBHBIC TPHU3HAKH TUIAHETAPHOM MOJIENM aTroMa, HYKJIOHHOW MOJENH
aTOMHOTO SI/Ipa;

* IPUBOJIUTH TIPUMEPHI TPOSBICHUS B TPUPOAC M MPAKTHUYECKOTO HCITOJIb30BAHUS
PaMOAKTUBHOCTH, SJAEPHBIX U TEPMOSJIEPHBIX PEAKIUH, IMHEHYAThIX CIIEKTPOB.

BBITyCKHUK TTOTyYUT BO3MOKHOCTh HAyYHUTHCS:

* HCTOJIb30BaTh MOJYyYEHHbIE 3HAHUS B MMOBCEIHEBHON KM3HU TIPH OOPAIEHUN C MPUOOpaMu
(CYeTYMK HMOHU3BUPYIOUIUX YaCTHUIl, JO3UMETp), I COXPAHEHHUS 3J0POBbS W COONIOACHHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH Cpefie;

* COOTHOCHUTH DHEPTHIO CBSI3H aTOMHBIX sIIep C 1e(EKTOM MacCHI;

* PUBOJIUTH TPUMEPHI BJIUSHUS PATUOAKTUBHBIX M3IyUYEHUW Ha >KUBBIC OpPraHU3MBI;
IMOHUMATh MIPHUHITUIT ACHCTBUS JO3UMETPA;

* IOHUMATh JKOJIOTHYECKHE TMPOOJEMbl, BO3HUKAIOIIME TIPH MCIOJB30BAHUU AaTOMHBIX
ANEKTPOCTAHIINI, W TYTH PEIICHUS STUX MpoOIeM, IMEPCIEeKTHBBI HCIIOIB30BAHUS YIIPABIIEMOTO
TEPMOSIJIEPHOTO CHHTE3A.

DIJIEeMEHTHI aCTPOHOMHUU

BoIycKHUK Hay4duTCS:

* pa3MyaTh OCHOBHBIC IPU3HAKK CYTOYHOI'O BpalleHHUs 3BE3THOrO Heba, MBYOKEHUS JIyHBI,
CoJIHIIa ¥ IJIaHET OTHOCUTENBHO 3BE3T;

* IOHUMATh PA3IMUNS MEKTy TEITHOICHTPUYECKON U TE€OLIEHTPUUIECKON CUCTEMaMU MHpA.

BBINYyCKHUK ITOJIYYUT BO3MOXKHOCTh HAYYUTHCS:

* YKa3bIBaTh OOIIME CBOMCTBA M OTIMYHMS TUTAHET 3¢€MHOM I'PYIIIBI U IJIAHET-TUTAHTOB; MaJIbIX
Ten CoOJMHEYHOW CHCTeMbl M OONBIIMX IUIAHET; II0JIb30BAaThCA KapTOW 3BE3MHOTO Heba mpHu
HaOJIIOIEHUAX 3BE3MHOTO Heba;

pa3nnyaTh OCHOBHBIC XapaKTEPUCTHKU 3BE3M (pa3Mep, LBET, TEMIIEpaTypa), COOTHOCUTH I[BET
3BE3]IbI C €€ TeMIIEpaTypOoi;

* pa3InyaTh TUHOTE3bl O TPOUCXO0XKAEHUH COJTHEYHON CHUCTEMBI.

OIIEHKA YCTHBIX OTBETOB YYALIUXCA ITIO ®PU3UKE
Ouenka «5» cTaBUTCA B TOM CJIydae, €CIIM yJalluiics MOKa3bIBaeT BEpHOE NMOHUMaHUE (PU3UYECKOM
CYIIHOCTU pPAacCMaTpPUBAEMbIX SIBJICHMM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, HACT TOYHOE
OIPElEJICHUE U HCTOJIKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOpUH, a TaKXKe IIPABUIIBHOE
onpeneneHne (U3UUYECKUX BEIMYUH, UX €AMHUI[ M CIIOCOOOB M3MEpPEHUs; NMPABHILHO BBIMOJIHACT
YepTEKH, CXEeMBbI U IpaUKH; CTPOUT OTBET [0 COOCTBEHHOMY IIIaHy, COIPOBOXK/IAET PACCKa3 HOBBIMU
[IpUMepaMu, yMeeT IIPUMEHUTh 3HaHUS B HOBOM CUTYal[UU IIPU BBINOJHEHUN IIPAKTUYECKUX 3a1aHUM;
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MOJKET YCTaHOBHUTD CBSI3b MEXY U3y4aeMbIM M paHee M3Y4Y€HHBIM MaTepHaIOM O Kypcy (HU3UKH, a
TaKKe ¢ MaTepHajOM, YCBOCHHBIM IIPU U3Y4YE€HUH JIPYTUX MIPEIMETOB.

OueHka «4»- eclii OTBET yYCHHKA yJJOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLICHKY «5»,
HO J1aH 0e3 MCTOIb30BaHUsI COOCTBEHHOTO IIaHA, HOBBIX IPUMEPOB, 03 MPUMEHEHUS 3HAaHUN B HOBOM
cUTyauuu, 06e3 MCIOJIB30BAHUS CBSI3EH C paHee M3YyYeHHBIM MAaTEpUAIOM U MaTepHalioM, YCBOCHHBIM
IpU M3YYEHUH APYrHX MPEIMETOB; €CIIM YYallHics IOMyCTWI OJHY OIIMOKY WM He Ooyiee IBYX
HEZ0YETOB U MOKET UX UCIPABUTH CAMOCTOSTEIBHO WIIM C HEOOJIBILIOW TOMOIIBIO YUUTES.

Ounenka «3» craBUTCA, €CIOM yYallWiics MPaBWJIBHO TOHUMAeT (U3UYECKYI0 CYLIIHOCTh
paccMaTpuBaeMbIX SIBJICHUH MU 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTHENbHbIE IMPOOENbl B
YCBOEHUH BOIPOCOB Kypca (hM3MKH, HE MPEMSTCTBYIOMIME AaJbHEUIIEMY YCBOCHHUIO MPOTPAMMHOIO
MaTrepuasa; yMeeT IPUMEHSTh NOJydeHHbIE 3HAHUSI [IPU PELIEHUH MPOCTHIX 3a/1a4 C UCII0JIb30BAHUEM
TOTOBBIX (POPMYJI, HO 3aTPYIHSETCS NMPH PEIICHUH 33/1a4, TPEOYIOIUX MpeoOpa3oBaHusi HEKOTOPHIX
dbopmMyIt; nOMyCTHII HE OoJiee OJHOW rpyOol OMMOKHM M BYX HEJOUYETOB, HE OoJiee OJHOW rpyool u
OJTHOY HerpyOoif ommOKy, He OoJiee ABYX-TPEX HErpyObIX OMMOOK, OJHON HErpyOOil OMMOKH U TPEX
HEZ0YETOB; TOMYCTUII YEThIPE WM MATh HEAOUYETOB.

OneHka «2» CTaBUTCS, €CIIM Y4YallMiCs HE OBJAJEN OCHOBHBIMH 3HAHUSMH M YMEHUSMH B
COOTBETCTBUU C TPEeOOBAHMUSAMU NPOTpaMMbl U JOMYCTUN OoJbllle OMMOOK M HEA0YETOB, UYEM
HEOOXOMMO JIJIsl OTICHKHU «3».

Ouenka «1» cTaBUTCS B TOM Clly4ae, €ClIM YYeHHK HE MOXKET OTBETUTh HH Ha OJIMH M3 MOCTaBICHHBIX
BOIIPOCOB.

OLEHKA MUCbMEHHBIX KOHTPOJIbHBIX PABOT

Ouenka «5» cTaBUTCA 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMMOO0K U HETOUYETOB.

Ounenka «4» ctaBuTcs 3a padOTY, BHIIOJIHEHHYIO MTOJHOCTHIO, HO IPU HAJTMYUU B HEW He OoJiee oHON
HerpyOo# oMOKHN U OAHOTO Helou€Ta, He OoJiee TPEX HEAOUYETOB.

Ounenka «3» cTaBUTCS, €CJIM YUYEHUK MPABUIILHO BBITIOJIHUI HE MeHee 2/3 Bceil paboThl WIIK TOMYCTHIT
He Oojee oAHOM rpyOol OmMOKM W JABYX HEIOUYETOB, HE Oojee 0JHOM rpyOoOl W OJIHONM HerpyOoi
omuOKku, He Oojee TPEX HErpyOBIX OIIMOOK, OJHON HErpyoor OmuOKd U TPEX HEMOYETOB, NPHU
HAJIMYNU YETBIPEX-TIATH HENOUETOB.

Ounenka «2» CTaBUTCS, €CIU YHUCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY JJISi OLIEHKU «3» WU
MPaBUIILHO BBITIOJHEHO MeHee 2/3 Bcei paOboThI.

Ounenka «1» cTaBUTCS, €CIIM YYEHUK COBCEM HE BBITIOJIHUI HU OJTHOTO 3a/1aHUS.

OLIEHKA NTPAKTUYECKHUX PABOT

Ouenka «5» craBUTCS, €CIIM y4alllMiics BBINOJIHAET pabOTy B MOJIHOM oOBeME C COONIOIEHUEM
HEOOXOIMMOM TMOCEeI0BAaTeIbHOCTH IPOBEICHUSI ONBITOB U HM3MEPEHH; CaMOCTOATENbHO U
paloHaIbHO MOHTHPYET HeoOXoaumMoe OO0OpyJOBaHHE, BCE OIBITHI MPOBOJUT B YCIOBHUSIX U
pexuMax, 0oOeCHeuMBAIOIIUX TOJYYeHHE TMPaBUWIBHBIX pE3ylIbTaTOB U BBIBOJOB; COOIIOJAET
TpeOOBaHUs MpaBWJI TEXHUKH OE30MaCHOCTH; MPaBWJIBHO W AKKYpaTHO BBIMOJHSET BCE 3aIUCH,
TaOJIULIbI, PUCYHKHU, YEPTEXKHU, T'padUKK; MPaBUIHHO BIMOJIHICT aHAIU3 MOTPELUIHOCTEH.

Ounenka «4» CTaBUTCS, €CIH BBITIOJHEHBI TPEOOBAHUSA K OLIEHKE «5», HO OBbLIO JOMYIIEHO JBa-TpU
HenouéTa, He 6oJiee 01HOM HerpyOoi OIIMOKU U OJTHOTO HEA0YETA.

Ounenka «3» cTaBUTCS, €CliM padoTa BBHINOJIHEHA HE MOJHOCTHbIO, HO OOBEM BBINOJHEHHOW YacTU
TaKOB, YTO MO3BOJIAET MOJTYYUTh MPABUIBHBIM PE3yNbTaT U BBIBOJ; €CIIU B XOJ€ MPOBEICHUS OMbITA U
M3MepeHus ObUTH OTYIEHBI OIITMOKH.

Onenka «2» CTaBUTCS, €clu paboTa BBHIMOJHEHA HE IMOJTHOCTHIO, U OOBEM BBIMOJIHEHHON 4YacTH
pa®oOThl HE MO3BOJIAET CJlieJIaTh MPABHIIBHBIX BBIBOJOB; €CIH OIBITHI, HW3MEPEHHUs, BBIUMCIICHUS,
HaOJI0IeHUS IPOU3BOIMIINCH HEMTPABUIIBHO.

Ounenka «1» cTaBUTCs, €CIIM YJaIllMiics COBCEM HE BBIMOJIHUI padoTy.

Bo Bcex ciydasix oleHKAa CHUKAETCSl, eCJIM YYeHHMK He c00J1101a/1 MPAaBHJIa TEXHUKH
0e30macHOCTH.

MHNEPEYEHbDb OLINBOK

I'pyovie oumuoku

He3nanue onpeneneHnii OCHOBHBIX MOHSATUM, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOKEHHUH TEOPHH,
(bopMmyI, OOLIETIPUHATHIX CHMBOJIOB 0003HAaUEHUS (PU3HMUECKUX BEJIWYHH, €AUHUL] U3MEPEHHUS.
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Heymenue BbIIEUTh B OTBETE IJIaBHOE.

HeymMmeHue npuMeHsITh 3HAHUS TSI PEIICHUS 3a/1a4 U 00bICHEHU S (PU3NYECKUX SIBJICHHIA.
HeymMmeHue 9uTath U CTPOUTH TPaQUKU U MPUHITUITHATEHBIC CXCMBI.

Heymenne moAroToBUTh K paboTe yCTAaHOBKY HIIM JIaOOpaTopHOE 000PYA0BaHUE, TPOBECTH OTIBIT,
HEOOXO0IUMBIC PACUEThI, WIIH UCIIOJIL30BATh MOJTYyYEHHBIC TAHHBIC JIJIS1 BBIBOJIOB.

HeOpexHoe oTHOIICHHE K TA00PaTOPHOMY 000PYIOBAHHIO U U3MEPUTEIBHBIM MPHUOOpaM.
Heymenune onpenenuTs NoKa3aHue U3MEPUTENHLHOTO IprUbopa.

Hapymenne TpeboBanuii mpaBmi 6€301aCHOTO TPy/Aa IPHU BBITOJHEHUN YKCTIEPUMEHTA.
Hezpyovie owiuoku

Hertounoctu hopMyIupoBOK, ONIPEICIICHUN, TIOHATHH, 3aKOHOB, TEOPUH, BBI3BAHHBIC HETIOJTHOTOM
OXBaTa OCHOBHBIX MTPU3HAKOB OIIPEIENIIEMOTO OHATHS, OIINOKH, BEI3BAHHBIE HECOOIIOICHIEM
YCJIOBHI MPOBEACHUS OIBITA WX U3MEPEHHUM.

OmmOKkH B yCIIOBHBIX 0003HAYCHUSX HA MPUHIMITMATBHBIX CXeMaX, HETOYHOCTH YePTEIKEH, TpaduKOB,
CXEM.

[Tponyck wiv HETOYHOE HAMKMCAaHHE HAMMEHOBAHUM eqUHUI] (PU3HUUYECKUX BEIIUUHMH.
HepaunonanbHblil BEIOOp X0/ pEIICHHUS.

Heoouémoui

HepaunoHnanbHble 3a1IMCH NIPU BBIUUCIICHUSIX, HEpallMOHAIbHbIE IPUEMBI B BHIYMCIICHUHY,
peoOpa3oBaHUU U PELICHUH 3a/1a4.

ApubdmMernueckre OMMOKHA B BBIYUCIICHUSIX, €CJIM OTH OMHUOKH rpy00 HE HCKAXAIOT PEATbHOCTD
MOJIyY€HHOTO pe3yJbTaTa.

OTtaenbHBIE MOTPEIIHOCTH B (POPMYIMPOBKE BOTIpOCA UM OTBETA.

HebpexHoe BbINOTHEHNE 3aNKCcel, YepTexKel, cxeM, TpaduKoB.

Opdorpaduueckre U MyHKTyallHOHHbIE OIIHOKH.

Onucanue y4eOHO-MeTOAMYECKOI0 olecrevyeHnsi 00pa30BaTeJIbHOM 1eATeTbHOCTH
[Tepwrmkun, A. B. ®usuka. 7 k1. :yue0.171s1 o6meoopazosar. yupexaenuii / A. B. Tlepbimkun. —M. :
Hpoda. 2014.

[Tepwrmkun, A. B. ®usuka. 8 k1. :yueb.171s1 o6meoopazosar. yupexaenuii / A. B. Tlepbrimkun. —M. :
Hpoda. 2016.

[Tepwrmkun, A. B. ®usuka. 9 k1. :yueb. s o6meoopazosar. yupexaenuii / A. B. [lepeimkun, E. M.
I'yrauk. —M. : [lpoda. 2014.

[Tepwimkun, A. B. Coopuuk 3amau mo ¢pusuke: 7-9 kin.: K yueonukam A. B. Ilepbimknuna u apyrux
«Dusuka. 7 knacey, «Pusnka. 8 knace», «DPusuka. 9 kaacey /

Mapos, A. E. ®uzuka. 7 k1. : qunakrudeckue matepuainsl / A. E. Mapon, E. A. Mapon. —M. : Ipoda.
2014.

MapoHn, A. E. ®usuka. 7 K. : TPEHUPOBOYHbIE 3a1aHus; 3aJaHUsl 1JIsI CAMOKOHTPOJIS;
CamocrosTenpHbIe padoThl U Ap. YueOHo-MeToandeckoe nmocooue / A. E. Mapon, E. A. Mapon. —M. :
Hpoda. 2014.

Mapon, A. E. ®usuka. 8 k1. : TpeHupoBouHbIe 3aAaHus. 3alaHus 111 CAMOKOHTPOJISL.
CamocTtosarenbHble paboThl. Pa3HOypoBHEBBIE KOHTpOJIBbHBIE paboThl. [IpuMepsl pemenus 3aaay / A. E.
Maposn, E. A. Mapon. —M. : Jlpoda. 2014.
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