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1. TNTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHUA  YUYEBHOI'O

I[TPEAMETA

7 KJ1ace

JTuunocmuvimu pesynomamamu usyyenus kypca «®dusmuka» B 7-M Kiacce
ABJIsIeTCS (POPMUPOBAHUE CIEAYIOIINUX YMEHUM:

OmnpenensiTb M BBICKA3bIBAaTh 10/ PYKOBOJCTBOM II€Aarora camble oOLue
JUISL BCEX JIIOJIeH TIpaBUjia MOBECHUS MPU COTPYJHUYECTBE (3TUUECKUE HOPMBI).

B mpeanokeHHBIX MMEaaroroM CUTyalusx OOIICHHWS W COTPYIHHYECTBA,
omupasich Ha OOIMe JIs BCEX NpaBWia TOBEICHUS, JeJaTh BHIOOP, MpH
MOJIICPXKKE APYTUX YIYACTHUKOB IPYIIIBI U TIEAArora, Kak MOCTYIHUTh.

CpencTBOM JOCTHXKEHHUS ITHX PE3yJIbTAaTOB CIYXKHUT OpraHU3allvs Ha YpPOKe
MapHO-TPYNIIOBON pabOTHI.

Memanpeomemnvimu pezyromamamu n3ydeHus kypca «duszuka» B 7-M
Kjacce SBIAIOTCS  (OpPMHpOBAHHE CIEAYIOUIMX YHHUBEPCAIbHBIX  Y4EOHBIX

nevicreuit (YY]I).

Pecynamusnvie YVJI:

o Onpenensts U GOPMYTUPOBATH 1IEJIb JEATEILHOCTH HA YPOKE.

o [IporoBapuBaTh MOCIENOBATEIBHOCTD JEUCTBUM HA YPOKE.

o YuuThcsl BBICKA3bIBaTh CBOE MPEINOJIOKEHHE (BEPCHUI0) HAa OCHOBE
paboThI C WILTIOCTpaIuel yueOHuKa.

o Yuutecs paboTaTh MO MPEUI0KEHHOMY YUUTENIEM IIJIaHy.

o CpeactBom (opmMupoBaHUs STUX JEHCTBUM CIIYKUT TEXHOJIOTHS
npoOJIEeMHOTO AMaiora Ha dTare U3y4yeHHs HOBOTO MaTepuaia.

o Y4uThCs OTIIMYATH BEPHO BBHIMOJHEHHOE 3aJaHUE OT HEBEPHOTO.

o YYuTbCS COBMECTHO C YYHUTEIEM M JAPYTMMU YYEHUKAMU J1aBaTh

HMOIMOHAIIBHYIO OIIEHKY JICSITEIbHOCTHU KJIacca Ha ypOKe.

CpenctBoMm  (GopMHUpOBaHMS ITHX  JIEUCTBHM  CIYKUT  TEXHOJOTHS
OIICHMBAHUs1 00pa30BaTENbHBIX JTOCTHKEHUM (YyUeOHBIX YCIIEXOB).

llosnasamenvhvie YVJ/I:

o OpHeHTUPOBATHCS B CBOEH CUCTEME 3HAHWM: OTJIMYATh HOBOE OT YK€
W3BECTHOTO C IIOMOIIIBIO YUUTEIIS.

o Jlenath  TIpeABapHUTENbHBIH  OTOOP WCTOYHUKOB  HWH(MOpPMAIUU:
OpPUEHTHPOBAThCS B yUeOHUKE (Ha pa3BOPOTE, B OTJIABIICHUH, B CIIOBApe).

o JloObIBaTh HOBBIC 3HAHUS: HAXOJUTh OTBETHI HA BOMPOCHI, HUCIIOIb3YS
y4eOHHK, CBOM KU3HCHHBIN OTBIT U WH(OPMAITHIO, TIOJYYCHHYIO Ha YPOKE.

o [TepepabaTbiBaTh MOTYyYEHHYIO HWH(POPMAIIMIO: JeiaTh BBIBOABI B
pe3yNbTaTe COBMECTHOM pabOThI BCETO Kilacca.

o [TepepabaThiBaTh MOJTYYCHHYTO UHGOPMAITHIO: CpaBHUBATH
U KJIacCU(UITUPOBATH.

o [IpeoOpazoBbiBaTh HHPOpPMANIUIO U3 OAHOW (GOPMBI B JAPYTYIO:
COCTaBJISITh PU3HUECKHUE PACCKA3BI " 3a/1auu Ha OCHOBE
IpoCTeUIINX PU3NUECKUX MOZIesied (MPEeIMETHbIX, PUCYHKOB, CXEMaTHUYECKHX
PUCYHKOB, CXE€M); HaxoJuTh U (OPMYIUPOBATH PEIICHUE 33aJaud C MOMOUIBIO




MpoCcTeHIMX Mojeneil (IMpeaMETHbIX, PUCYHKOB, CXEMaTUYECKHX PHUCYHKOB,
CXEM).

CpenctBoM (GOpMHUPOBAHUS ATUX JCHCTBUM CIYXKUT yuyeOHBIH MaTepual u
3a/1aHus1 y9eOHMKA, OPUECHTUPOBAHHBIC HA JJUHUU PA3BUTHS CPEJICTBAMU TIpeaMeTa.

Komvmynuxamuenuvie YYJI:

° JloHecTH CBOIO TMO3MIMIO JO0 JPYyrux: OGOPMIISATH CBOIO MBICIH B
YCTHOM M MHCHMEHHOM peud (Ha ypOBHE OJHOTO MPEIIOKEHUS WM HEOOJBIIOTO
TEKCTA).

° CrnymaTth ¥ TOHUMATh PEUb IPYTHUX.

° YuTaTh U nepeckasbiBaTh TEKCT.

° CpenctBoM (GopMHUpOBaHHUS ITHX JEHCTBUH CIIYKUT TEXHOJOTHS
npoOJsieMHOTro Auanora (moOyXJaroui U MOIBOSIIUN TUAJIOT).

° CoBMECTHO JOTOBapUBATHCS O TMpaBWIaxX OOIICHUS W TIOBEJCHUS B
IIIKOJIE ¥ CJIEAOBATh MM.

° YuuTbCcsl  BBINOJHATH  pa3idyHble pPOJM B rpynme (Jmaepa,

UCIIOJIHUTEIIS, KPUTHUKA).

CpenctBoM (GpopMUpPOBaHUS ITHX JACHUCTBUMN CIIY>)KUT OpraHu3aliisi padboTsl B
napax 1 MaJlbIX rpymnmnax (B METOJUYECKUX PEKOMEHAIMIX JIaHbl TAKUE BapUAHTHI
MIPOBEJICHUS YPOKOB).

8- KJi1acc

Juunocmuvimu  pe3yarvmamamu V3y4eHusT TMPEIMETHO-METOIUYECKOTO
Kypca «Pusnka» B 8-M Kiiacce sABiseTcs: GOpMUPOBAHUE CIAEAYIONIUX YMEHUMN:

° CaMoCTOSITENILHO ONPEEATh U BHICKA3bIBATh OOIIUE JIJIs1 BCEX JIIOACH
MpaBUJIa TOBEACHUS INPU COBMECTHOHW paboTe M COTPYAHHYECTBE (ITUUYSCKHUE
HOPMBI).

° B MPEJIOKEHHBIX  MEJAaroroM CUTyallusAX  OOIICHUS U
COTPYJHUYECTBa, ONMUPAsCh Ha OOIIME JUIsi BCEX MPOCThIE MpaBuia MOBEACHUS,
CaMOCTOSITEIILHO JeJ1aTh BEIOOP, KAKOW MOCTYMOK COBEPIIUTD.

CpelicTBOM JTOCTHXKEHHMSI ITUX PE3YJbTATOB CIYXKHUT Y4eOHBIH Marepuan u
3a/1aHusl YYeOHUKA, HAIlEJICHHbIE HA 2-10 JIMHUIO PAa3BUTHUS — YMEHHUE ONpPEIesiTh
CBOE OTHOILLIEHUE K MUDY.

Memanpeomemmuvimu pezyromamamu u3ydeHuss kypca «®Pusznka» B 8-M
KJlacce SBIAIOTCS  (OpMHpOBaHME CIEAYIOUIMX YHHUBEPCAJIbHBIX Y4EOHBIX
JEHCTBUM.

Pecynamuenvie YVJI:

o Onpenensats Ueab AESITEIIBHOCTH HA YPOKE CAMOCTOSTEINBHO.

o Y4uThCs COBMECTHO C yuuTeneM OOHapy>KuUBaThb U (POPMYJIHPOBATH
y4eOHYI0 TPoOJIEMy COBMECTHO C YUUTEIIEM.

o YuuThCs MIIaHUPOBATH YYEOHYIO JEATEIBHOCTh HA YPOKE.

o Bricka3biBaTh CBOIO BEPCHIO, MBITAaThCS MpeAsiaratb Crocod eé

MIPOBEPKHU.



o PaboTas mo mpenioKeHHOMY IIIaHy, HCIIOJh30BaTh HEOOXOIUMBIE
cpeacTBa (yueOHHK, TPOCTEHIIINE TPUOOPHI U HHCTPYMEHTHI).

o CpeactBom (opMupoBaHUs STUX JEHCTBUM CIIYKUT TEXHOJIOTHS
poOJIEMHOTO IMajora Ha dTare u3y4eHHsl HOBOTO MaTepuaia.

o OnpenensaTp yCIEMHOCTh BBIOJIHEHUSI CBOETO 33JlaHUs B JIUAJIOTE C
YUUTEJIEM.

CpenctBoM  (GopMHUpOBaHMS ITHX  JIEUCTBUM  CIY)KUT — TEXHOJIOTHUS
OIICHUBAaHMS 00pa30BaTEIbHBIX JOCTHKECHHUH (YU4€OHBIX YCIIEXOB).

lloznasamenvnvie YV/I:

o OpueHTHPOBATbCS B CBOEW CHCTEME 3HAHWI: MOHUMATh, YTO HY)KHA
JOTIOHUTENbHAST WHGOpMaIus (3HaHUS) IS PEIICHHus Y4eOHOW 3a7add B OJIUH
miar.

o Jlenatb mnpenBapuTENbHBIM OTOOp HMCTOYHMKOB HH(OpMaUUU IS
pelieHus yuyeOHoM 3a/1auu.
o JloObIBaTh HOBBIE 3HAHMS: HAXOUTh HEOOXOAUMYIO HH(OPMALINIO KaK

B y4eOHUKE, TaK U B MPEIJIOKCHHBIX YUUTEIEM CIIOBApSX M SHIUKIONETUsIX (B
y4eOHUKE 2-TO KJlacca JUIsl 9TOTO MPEeIyCMOTpPEHa CIelUaIbHas «IHIMKIONE NS
BHYTPH YUCOHHKAY).

o JloObIBaTh HOBBIE 3HAHUS: U3BIEKATh HHPOPMALIHUIO, IPEICTABIECHHYIO
B pa3HbIX (hopMax (TekcT, TabauIa, CXeMa, WIUTIOCTPaLUs U JIp.).
o [lepepabaTbiBaTh MOTYYEHHYI0 MH(POpPMALMIO: HAOIIOAATh U JI€JaTh

CaMOCTOSITEIIbHBIC BHIBOJIBI.

CpenctBoM (OpMHUPOBAHUS ATHUX JCHCTBHM CIIYKUT y4eOHBIM MaTepHasl —
yMeHUe O0BSICHATH MHUD.

Kovmynuxamusnvie YVJI:

o JloHeCTH CBOIO TMO3MIMIO JI0 JIPYyTruX: O(OPMIISATH CBOIO MBICIH B
YCTHOW Y MUCHMEHHOU peur (Ha YPOBHE OJHOTO MPEIJIOKEHUSI WU HEOOJBIIOTO
TEKCTA).

o Ciymath 1 TOHUMAaTh PEYb IPYTUX.

o BripazurenbHO niepecKkas3plBaTh TEKCT.

o Berynarts B Geceny Ha ypoKe U B )KU3HHU.

o CpeactBom (opmMupoBaHUs 3THUX JEHCTBUM CIIYXKUT TEXHOJIOTHS

npobsieMHOro auaniora (MoOyKAaroluidi W TMOABOASIIMN JUAJIOT) U TEXHOJIOTHUS
MIPOTYKTUBHOTO YTCHHUSI.

o CoBMECTHO JOTOBapHUBAThCS O TpaBUiaxX OOIIEHWS W TIOBEJACHHS B
LIKOJIE U CJIEA0BATh UM.
o YuuTbcsi BBINOJNHATH pa3fiMyHble poOJdM B rpynne (Jimuaepa,

UCIIOJIHUTEIS, KPUTHUKA).
CpenctBom (opMUpOBaHMS ITHX JEUCTBHM CIIyXKUT paboTa B MallbIX
rpynnax (B METOAMYECKMX PEKOMEHAALMSIX JlaH TAaKOW BapUaHT MPOBEICHMUS

YPOKOB).



9-ii knace

JTuunocmuvimu pezynomamamu u3ydyeHus y4eOHO-METOAMYECKOTO Kypca
«Dusuka» B 9-M kinaccax sBigercs GOpMUPOBAHUE CIECTYIONINX YMEHUM:

o CaMOCTOSITENIbHO ONPENEIATh U BhICKa3bIBATh OOIINE JIJISl BCEX JIIOACH
npaBujia TOBEICHUS TMpPU OOLIEHUU U COTPYIHUYECTBE (ITUUECKUE HOPMBI
OOIIEHUS U COTPYTHHYECTBA).

o B caMOCTOSTENIbBHO  CO3JaHHBIX  CUTyallUsiX  OOLIEHHA U
COTPYJHUYECTBA, ONMUPAsCh Ha OOIIME JUIsi BCEX MPOCThIE MpaBuUia MOBEACHUS,
JieJaTh BBIOOP, KAKOW MOCTYIMOK COBEPIIUTS.

CpencTBOM IOCTUKEHUSI ITHX PE3YJIbTATOB CIY>KUT y4yeOHBI MaTtepuan —
YMEHHE OIPEIEIATh CBOE OTHOLIEHUE K MUPY.

Memanpeomemmusimu pe3yromamamu U3y9eHus  yueOHO-METOIUNYECKOTO
Kypca «®uzukay B 9-0oM Kiacce SBISAIOTCS (POPMUPOBAHHUE CIEAYIOIIMX
YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUH.

Pecynamusnvie YVJI:

o CaMocTOSTENBHO (bopMyIMpOBATH LEH ypoka nocJe
IPEIBAPUTETBLHOTO O0CYKICHHUS.

o Yunuthcs 0OHapyKUBaTh U POPMYIUPOBATH YUEOHYIO IPOOIEMY.

o CocTaBnsTh IJ1aH pelieHust mpooIemMsl (3a1a4un).

o PabGotass mo mnaHy, CBepsATh CBOM JEHCTBUA C LEJIbIO U, MPHU
HEO0OXOJIMMOCTH, UCTIPABJISATH OIIMOKHA CAMOCTOSITEIBHO.

o CpenctBoM (opMHUpOBaHUSI ITHUX JEHCTBUN CIIYXKUT TEXHOJOTHS
pOOJIEMHOTO IUaJIoTa Ha ATane U3y4eHHsl HOBOTO MaTepuara.

o B nmanore ¢ yuuteneM y4uThCs BhIpaOaThIBaTh KPUTEPUU OIEHKH U

OTPENENATh CTENEHb YCIEIIHOCTH BBIIOJHEHUS CBOEH paboOThl M paboOThI BCEX,
UCXOJS U3 UMEIOLINXCSI KPUTEPUEB.

CpenctBoMm  (GopMUpOBaHMS  ATUX  JICUCTBUUA  CIYKUT  TEXHOJOTHS
OLICHMBaHUs1 00pa30BATENbHBIX JOCTHKEHUH (yUeOHBIX YCIIEXOB).

llosnasamenvnvie YVJI:

o OpueHTUpPOBATBCA B CBOEM CUCTEME 3HAHHUM: CaMOCTOSITEIIBHO
nmpeanojaratb, Kakasg HWHpOpManus HYXHA JUIsl pelieHus y4eOHOW 3amayu
B HECKOJIBKO IIaroB.

o OTtOupaTh HEOOXOIMMBIE JUIsSl pelleHUs] Y4eOHOM 3aJauu MCTOYHUKH
uHdopMaIuu.

o JloObIBaTh HOBbIE 3HAHUS: U3BIEKATh MH(POPMALINIO, IPEICTABICHHYIO
B pa3HbIX (hopMax (TekcT, TabauIa, CXeMa, WIUTFOCTPpaLus U JIp.).

o [lepepabatbiBaTh MOJY4YCHHYIO HWH(GOpMANWIO: CpaBHUBATh W
IpyNnupoBaTh PaKThl U SBJICHUS; ONPENEISATh IPUUUHBI IBJICHUNA, COOBITHH.

o [lepepabarbiBaTh MOMYyYEHHYIO HHGOpPMAIUIO: JeNaTh BBIBOJABI Ha
OCHOBE 0000IIEHNS 3HAHUI.

o [IpeoOpa3oBbiBaTh HMHPOpPMALUIO U3 OJHON (OpPMBI B APYTYIO:

COCTaBJIATDH HpOCTOﬁ IUIAH M CJIO>KHBIM IJIaH yqe6Ho—Haqu0r0 TCKCTA.



o [IpeoOpa3zoBbiBaTh MHGOpPMAIUMIO W3 OAHOW (OPMBI B JPYTyHO:
IpEJICTaBIATh UH(POPMALIMIO B BUJI€ TEKCTA, TAOIHIIBI, CXEMBI.

CpenctBoM (GOpMUPOBAHUS ITUX JEHCTBUM CIYKUT YUEOHBIN MaTepuall.

Kommynuxkamusnvie YV/I:

o JloHeCcTH CBOIO MO3ULMIO 10 JIPYruXx: O(QOpMIIATH CBOM MBICIU B
YCTHOM M NMHUCBMEHHOW PEYH C Y4ETOM CBOMX YYEOHBIX M >KM3HEHHBIX PEUYEBBIX
CUTYyaLUH.

o JloHecT CBOIO TMO3WIMIO 10 JPYTUMX: BBICKA3bIBaTh CBOIO TOYKY
3pEHUS U MBITaThCsl €€ 000CHOBATh, MPUBO/IS APTYMEHTHI.

o Cnyiate Apyrux, NbITAThCS MPUHUMATH APYTYIO TOUKY 3pEHUS, OBIThH
TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI.

o CpenctBoM (popMHUpOBaHUSI ITHUX JEHCTBUH CIIYXKUT TEXHOJOTHS
npo0JIeMHOT0 Auranora (MoOyX a0 1 MOIBOIAIIUNA TAAJIOT).

o YutaTh BCOyX W IpO ce0s TEKCThl YYEOHUKOB M TMPU ATOM: BECTU

«auajaor ¢ aBTOPOM» (HpOFHO3I/IpOBaTB 6yny1uee UYTCHHUC, CTABUTL BOIIPOCHI K
TCKCTY MW HCKAaTb OTBCTLI; IIPOBCPATH C€6SI); OTACIATHE HOBOC OT U3BCCTHOI'O,
BBIACIIATH I'NTaBHOC, COCTABJIATH IIJIaH.

o CpeactBom (opMupoBaHUs ITUX JEUCTBUM CIYKUT TEXHOJIOTHUS
MPOJTYKTUBHOT'O UTCHHUS.

o JloroBapuBaThCsl C JIOJIbMU: BBINOJHSAS Pa3jIUdYHBIE POJU B TPYIIIIE,
COTPYJIHUYATh B COBMECTHOM PEIICHUU MPOOIEeMBbI (3a1a4n).

o YuuThbCs yBaKUTEIBHO OTHOCUTBCA K TO3UIUU JIPYTOro, MBITAThCA
JIOTOBapHUBATHCS.

CpenctBoM (OpMHUpPOBAaHMS JOTUX JEHCTBUH CIY)KUT paboTa B MajbIX
rpynmnax.

IIpeameTrHsble pe3yJabTaThl 7-9 Kiacc:
B pe3yabrare u3ydyeHus ydeOHoro npeamera «@usuka» Ha YPOBHE CpeIHEro
00111ero o0pa3oBaHus ¢ yueToM padouyeid NporpaMMbl BOCIIMTAHUS :
Buinycknux na 6a30680Mm ypoeHe Hayuumcsi:
 JIEMOHCTPUpOBAaTb HA TMpUMEpax pojib M  Mecro  (u3uKku B
GbopMUPOBAaHUK  COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B pa3BUTHUU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH JIFOJICH;
* JIEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3b MEXAYy (DU3UKON M APYrUMHU
€CTECTBEHHBIMHU HayKaMU;
¢ YCTAaHABJIMBATh  B3aUMOCBSI3b ~ €CTECTBEHHOHAYYHBIX  SIBJICHUH U
NPUMEHATH OCHOBHBIE (PM3MUECKUE MOJIEIH JIsl UX ONMUCAHUS U OOBSICHEHUS;
* HCIIOJb30BaTh uH(pOpMaIUIO (duznyeckoro COJIEpKaHUs pu
peuieHuu y4eOHbIX, MPAKTUYECKUX, MPOEKTHBIX U HCCIEI0BATEIBCKUX
3aJlay, UHTErpUpysl UHPOPMALIMIO U3 PA3JIUYHBIX UCTOUHUKOB U KPUTHUYECKU
€€ OLICHUBAS;
« pa3iMyaTb M yYMETb HCIOJB30BaThb B  y4e€OHO-MCCIEI0BATENbCKON
NESATEIIbBHOCTY ~ METOAbl HAy4yHOro TIO3HAaHMA (HAOJIIOJIEHUE, OIMCaHUE,
WU3MEPEHUE, DKCIIEPUMEHT, BBIIBUIKECHUE



TUTIOTE3bI, MOJACIUPOBAHUE U JAp.) U (POPMBI HAYYHOTO TO3HAHUS ((DaKTHI,
3aKOHBI, TEOPHUH), TEMOHCTPUPYS HA MPUMEPAX UX POJb U MECTO B HAYYHOM
MO3HAHUY;

« TIPOBOJUTH TMpsIMbIE M KOCBEHHBbIE HM3MEHEHUS (PU3NYECKUX BEITUYHH,
BBIOMpAsi M3MEPUTENIbHbIE NPUOOPHI C YYETOM HEOOXOAMMOW TOYHOCTHU
U3MEpPEHU, TUIAHUPOBATh XOJ M3MEPEHM, MOJydyaTh 3HaUYCHUE H3MEpseMOun
BEIMYMHBI W OIICHMBATh OTHOCHUTENBHYIO TMOTPEUIHOCTh M0 3aJlaHHbIM
dbopmynam;

» IPOBOJIUTH  MCCJICMOBAHUS  3aBUCUMOCTEH  MEXIy  (PU3HUECKUMHU
BEITMUMHAMU: TIPOBOAUTH U3MEPEHUS U ONPECIIATh Ha OCHOBE MCCIICIOBAHUS
3HAUCHHUE IMapaMeTPOB, XapaKTEPU3YIONIUX JaHHYIO 3aBHCHMOCTh MEXIY
BEeJTMYMHAMHU, ¥ JISJIaTh BBIBOJI C YIETOM MOTPEITHOCTH U3MEPCHHU;

+ WCIIOJIB30BaTh TSI OMHCAHHWS XapakTepa MNPOTEKaHUS (DUINICCKUX
MPOIIECCOB (PU3MUYECKHUE BEIIMYUHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKITY
HUMU;

+ UCIIOJIb30BaTh I ONHCAHUS XapakTepa MpOTeKaHUs (HUINYECKUX
mpoieccoB (HU3NUYECKUE 3aKOHBI C YUETOM TPAHUIl UX PUMEHUMOCTH;

+ pematb KauyeCTBEHHbIE 3a7aud (B TOM YHCIE€ W MEXKIPEIMETHOTO
XapaKkTepa): HUCIOJIb3YsS MOJENH, (pu3nyeckue BETUYMHBI W 3aKOHBI,
BBICTPAWBATh JIOTHUYECKU BEPHYIO IIETOYKY OOBSICHEHUS

(mokazatenbCcTBA) MPEAJIOKEHHOTO B 3a/1aue mpolecca (SBJICHUS);

 pemaTh pacyeTHBIC 3a/la4yd C SIBHO 3aJaHHOW (PU3MYECKOW MOJENBIO: Ha
OCHOBE aHajM3a YCJOBHUS 3aJa4Ml BBIACIATH (PHU3NYECKYIO MOCIb, HAXOIUTh
bu3MYeCKUue BEIWYWHBI W 3aKOHBI, HEOOXOJMMBIC M JOCTATOYHBIC IS €€
perieHus], IPOBOAUTh PACUETHI U POBEPSITH MOTYyUYCHHBIN Pe3yJIbTaT;
 YUWTHIBATHh TPAHUIGI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJETCH INpHu
pereHnn GU3NUECKUX U MEXKITPEIMETHBIX 337124,

 UCTOJIb30BaTh WH(MOpPMAIMI0O U TNPUMEHATh 3HAHUA O MPUHIUIAX
paboTbl U  OCHOBHBIX XapaKTEPUCTHKAX WM3YYEHHBIX MAIIWH, TPUOOPOB U
JIPYTUX TEXHUYECKUX YCTPOMCTB [JIsi pEIIeHUs MPaKTHUYECKUX, Y4eOHO-
HCCJIEIOBATENLCKUX U MTPOCKTHBIX 3a]1a4;

 UCIIOJIb30BaTh 3HaHUS O (U3UYECKUX OOBEKTaX U TMpoleccax B
MIOBCECTHCBHON JKM3HU JJIA oOecredeHrs 0e30MacHOCTH MpH OOpAIICHUH C
npudopaMu M TEXHUYCCKUMH YCTPOWCTBAMHM, ISl COXPAHCHHS 30POBbS U
COOJTIOJIEHUST HOPM 3KOJIOTHYECKOTO TIOBEICHHSI B OKpYXKalomel cpeae, s
IIPUHATHUS PEIIEHUN B IOBCEAHEBHOM KU3HU.

Buvinycknux na 6a30680Mm ypogHe noayuunm 603MOACHOCHb HAYUUNbCAL:
* MOHUMAaTh U OOBSCHATH LEJIOCTHOCTh du3nueckol  Teopuu,
pa3nyaTh IPaHULBI €€ INPUMEHUMOCTH M MECTO B DALYy APYIHUX
(bU3HYECKUX TEOPHii;
* BJIAJICTh NPUEMAMU ITOCTPOCHUSA TEOPETHUYECKHUX JOKA3aTEIbCTB, a TAKKE
IPOTHO3UPOBAHMUSI OCOOCHHOCTEM MpOTEeKaHWsI (U3NYECKUX SIBICHUUA U



IPOLIECCOB HA OCHOBE IIOJYYEHHBIX TEOPETUYECKHUX  BBIBOJOB U
JI0Ka3aTeNbCTB;

 XapakTepHu30BaTb CHCTEMHYI) CBSI3b MEXJAY OCHOBOIOJATaroIIUMU
HAayYHbIMU MOHSTHUSMHU: MPOCTPAHCTBO, BpPEMsI, MaTepusl (BELIECTBO, IOJE),
JBUKEHHE, CUIIA, DHEPIHS;

* BBIJIBUraTh 'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAralOUIMX (PU3NUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

* CaMOCTOSITENIFHO IJIAHUPOBATH U MPOBOIUTH PUINUECKUE IKCTIEPUMEHTHI;

* XapaKTepu30BaTh r100anbHbIC npo0JIeMsl, CTOSIIHE nepen
YEJIOBEUECTBOM:  JHEPreTHUYECKHE, CBIPHEBBIE, SKOJOTMYECKHE, - U POJIb
(GU3MKH B pEIICHUN ATUX MPOOIIEM;

« pelmarb NPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE U  PACUETHbIE
du3nueckue 3amadu ¢ BbIOOPOM (PU3HUECKOW MOJEIH, UCIOJIb3Ysl HECKOIBKO
($u3NYECKUX 3aKOHOB MU (POPMYJ, CBS3BIBAIOIIMX H3BECTHBIE (DU3HUECKUE
BEJIMYMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBA3EH;

« OOBSCHATh MPUHLUMIIBI PabOThl M XapAaKTEPUCTUKM H3YYEHHBIX MaIlUH,
npuOOpPOB ¥ TEXHUUECKHUX YCTPOUCTB;

« OOBSCHATH YCIIOBUSL TNPUMEHEHHUS (U3MUECKUX MOJAENEH IpH pEelieHUun
duznyeckux 3a/a4, HAaXOJWUTh AJCKBATHYIO IPEUIOKEHHOW 3amaye
¢u3znyecKyro MoJenb, paspemarh MNpoldjeMy Kak Ha OCHOBE HMEIOLIUXCS
3HAHMM, TaK U MPU TOMOILIY METOJIOB OL[€HKH.

Buvinyckuux na yenybaeHHom yposHe Hayuumcsi:
« OOBACHATH M AHAIM3UPOBATH POJIb U MeCTO (U3UKKM B (POpMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;
* XapaKTepH30BaTh B3aUMOCBSI3b MEXKAY (PU3UKON U IPYTMMH €CTECTBEHHBIMU
HayKaMU;
+ XapaKTEepHU30BaTh CHCTEMHYKO CBA3b MEXJIYy OCHOBONOJArarolIMMHU
HAayYHbIMU MOHSTHUSMHU: MPOCTPAHCTBO, BpPEeMsi, MaTepus (BELIECTBO, MOJE),
JBUKEHUE, CUIJIA, SHEPTHS;
* MOHUMATh U OOBSCHATH LEJTOCTHOCTh dbusnyueckoii  Teopuw,
pasnuyarhb I'PaHULIBI €€ NPUMEHUMOCTH M MECTO B psLy JAPYTHX
(bU3HYECKUX TEOPHii;
 BIQJCTh NMPUEMAMH IMOCTPOCHUS TEOPETUYECKHUX JOKA3aTeIbCTB, a TaKXKe
POTHO3UPOBAHUSI OCOOEHHOCTEM NPOTEKaHUS (PUINYECKUX SIBICHUH U
IpOLIECCOB ~ HAa  OCHOBE  TOJYYEHHBIX TEOPETUYECKUX BBIBOJIOB U
JI0Ka3aTeJbCTB;
+ CaMOCTOSITEJIbBHO KOHCTPYHMPOBaTh 3KCIEPUMEHTAIbHbIE YCTAHOBKH JJIS
OPOBEPKM  BBIIBHUHYTBIX  TUIIOTE€3, PpACCUUTHIBATh  aOCONIOTHYIO U
OTHOCHUTENBHYIO MOTPEIIHOCTH;
* CaMOCTOSITENILHO IJIAHUPOBATh U MPOBOJAUTH (PU3NUECKHE IKCTIEPUMEHTHI;



 pemaTh MPAKTHUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE U  PacueTHBIC
¢u3nueckue 3amaud ¢ OMOpPOW Kak Ha WU3BECTHBIE (DHU3MYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIeIH, TaK U Ha TEKCTHI C U30BITOUHOM HH(pOpMALIHEH;

* OOBSCHATH T'PaHUIIBl NMPUMEHEHUS U3YyYEHHBIX (U3NYECKUX MOJENeH IpH
pemeHnn (pU3MYecKX U MeXIPEAMETHBIX 3a/1a4;

* BBIJBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAlOIIUX (PH3UUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

* XapaKTepHu30BaTh r100anbHbIC npo0JIeMbl, cTosIIINe nepen
YeJIOBEYECTBOM: IHEPreTUUYECKUE, ChIPHEBBIC, IKOJIOTUYECKUE, U POITIb PUZUKH
B PEIICHHUH 3TUX NPOOIIEM;

+ OOBSCHATH MPHUHIMIIBI PabOThl M XapaKTEPUCTUKH HW3YYECHHBIX MAIIIWH,
npuOOPOB M TEXHUYECKHUX YCTPOUCTB;

« OOBSCHATH YCIIOBUSI TPUMEHEHHS (DU3MUECKUX MOJENEH MpH pelieHUun
duznyeckux 3a]a4, HaXOJWUTh AaJIeKBaTHYIO TPEUIOKEHHOM 3ajaye
¢u3znyecKyr0 Mojenb, paspemaTs MpoldjJeMy Kak Ha OCHOBE HMEIOLIUXCSA
3HAHUM, TaK ¥ MPU TOMOIIY METOJIOB OLIEHKH.

Buvinycknuk na yenyoienHom ypogHe noAyUUm 603MOHNCHOCHIb HAYUUMbCA!
* IPOBEPSTh HKCIEPUMEHTAJIbHBIMU CPEACTBAMM BBIIIBUHYTBIE THIIOTE3HI,
dopMynupys 1Lelb UCCIENOBaHUS, HA OCHOBE 3HAHMS OCHOBOIIOJIATAOLINX
(U3HYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
* OIHKCHIBATH u aHATM3UPOBATH MOJTyYEHHYIO B pe3ynbTaTe
NPOBEJCHHBIX  (DPU3HUECKUX IKCIEPUMEHTOB HMH(POPMAIIMIO, OMPENesITh €€
JIOCTOBEPHOCTH;
+ TIOHUMaTh U OOBSICHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAOIINMU
HAyYHBIMU TOHSITUSAMHU: TPOCTPAHCTBO, BpeMsi, MaTtepusi (BEIIECTBO, IOJIE),
JBUKEHHE, CUIIA, SHEPTHS;
* pemaTh SKCIEpPUMEHTaJbHbIe, KaueCTBEHHbIE M KOJIMYECTBEHHBIE 3aJauu
OJIUMIINAIHOTO YPOBHS CII0O)KHOCTH, UCTIOJIb3Ys (PU3NUECKHE 3aKOHBI, @ TaKKe
ypaBHEHUS, CBA3bIBAOLINE (PU3NUECKUE BEIUYUHBL;
+ aQHAJIM3UPOBATh  TIPaHMUIBI  NPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB,
MOHUMATh BCeOOImMii  xapakTep (PYyHIAMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTh UCTIOJIb30BAaHUS YACTHBIX 3aKOHOB,;
+ ¢GopMyIMpoBaTh U pelIaTh HOBBIC 3a7add, BOSHHUKAIOIIME B XOJE y4eOHO-
WCCIIEIOBATENLCKOM M MMPOCKTHOM EATEIHbHOCTH;
* YCOBEPIIEHCTBOBATh MPHUOOPHI U METOJIBI MCCIEAOBAHUS B COOTBETCTBUU C
MMOCTaBJICHHOM 3aJ1aucH;
* UCTOJB30BaTh METOJbl MAaTEMAaTHUECKOTO MOJEIUPOBAaHHUS, B TOM YHUCIIE
MPOCTEUIIIME CTAaTUCTUYECKHE METOABl IS 0OpabOTKU  pe3ysIbTaTOB
HKCIIEPUMEHTA.



2. COJEPXAHUE YYEBHOI'O IIPEJIMETA

Oduznueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE JIOJDKHO OOECHEeYUTh
dbopmupoBaHUe y 0O0yYarolUMXCsl MPEACTABICHUN O HAy4yHOM KapTUHE MHpa —
BAKHOTO  pecypca  HAy4YHO-TEXHHYECKOTO  Mporpecca, 03HAKOMJIEHUE
oOydaromuxcst ¢ (U3NYECKUMU U aCTPOHOMUYECKUMHU SIBIICHUSIMH, OCHOBHBIMU
OpUHIMIAMU  pabOThl MEXaHU3MOB, BBICOKOTEXHOJOTUYHBIX YCTPOMCTB W
npuOOpPOB, pPa3BUTHE KOMIIETEHLIH B PEIICHHUH WHXEHEPHO-TEXHUYECKUX U
HAay4YHO-HMCCIIENOBATENbCKHUX 3a4a4.

OcBoenue yuebHoro mnpeamera «®du3uka» HaNpaBICHO HA PA3BUTHE Y
oOyJaroluxcs MpeACTaBICHUN O CTPOCHUHU, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHHUS
U JIBIDKCHHMS MAaTepud, Ha OCBOEHHME OOydYaloMMMHUCS OONIMX 3aKOHOB U
3aKOHOMEPHOCTEN MPUPOJHBIX SBJICHHUM, CO3/IaHUE YCIOBUU ISl (POPMHUPOBAHUS
WHTEJJIEKTYaJIbHbIX, TBOPYECKUX, IPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX,
MHGOPMAILIMOHHBIX KoMIieTeHIi. O0yuaroluecs: OBIaJeOT HAYYHbIMU METOIaMHU
pEUICHUs] PA3NIMYHBIX TEOPETHUYECKMX M NPAKTUYECKHUX 330a4, YMEHHSIMHU
(GopMynupoBaTh THUIOTE3bl, KOHCTPYUPOBATH, MPOBOJUTH AIKCIEPUMEHTHI,
OLICHMBATh W AHAJU3UPOBATh IIOJYYEHHBIE pE3YJIbTaThl, COINOCTABIATh HX C
OOBEKTUBHBIMH PEATTUSIMU KU3HU.

VYueOupiii npenmer «®Pusnka»  cnocoOCTBYeT  (HOPMHUPOBAHHUIO Y
oOyyarommxcsi yMeHud 0€30MacHO HCMOJb30BaTh J1abopaTopHOE 000pYyIOBaHUE,
IIPOBOJIUTH €CTECTBEHHO-HAYYHbIE MCCJIEIOBAHMUS U DKCIEPUMEHTHI,
aHANM3UPOBaTh  MOJYYEHHbIE  pe3ydbTaThl, MOPEACTAaBIATbH W HAYYHO
apryMEHTUPOBATh MOJYyYEHHBIE BBIBOJIBI.

N3yuenue npeamera «Duszuka» B yacTu (POpMUpOBaHUS y OOyHAOIIMXCS
HAy4YHOT'O MHUPOBO33PEHUS, OCBOEHUSI OOIIEHAYyYHBIX METOJOB (HAOIIOJEHUE,
U3MEpEHHe,  OSKCIIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUS  MPAKTHYECKOTO
MPUMEHEHUSI HAyYHbIX 3HAHUN (U3HKK B KM3HU OCHOBAHO Ha MEXIPEIMETHBIX
CBA34X C mpeaMetramu: «MateMatukay, «THpopmaTukay, «Xumus», «buomorusy,
«[l'eorpadus», «3Okonorus», «OCHOBBI 0€30MACHOCTU >KU3HEIAEATEIBHOCTH,
«Hcropus», «Jlureparypa» u 1p.

dus3uka 1 pusndecKue MeToAbl H3yYeHHUs MPUPOALI

®dusuka — Hayka o npupoje. Ousznueckue Tena u spieHus. Habmonenue u
onucanue Quznueckux sBiaeHu. dusnyeckuit sKcrnepuMeHT. MoaenupoBaHue
SIBJICHUN U 0OBEKTOB MPUPOIBI.

OU3NYECKUE BEIMYMHBI M HUX H3MEpPEHHE. TOYHOCTh U MOTPEIIHOCTh
n3MepeHni. MexayHapoiHas CUCTEMA €IUHULL.

@dusnyeckne 3aKOHbI U 3aKOHOMepHOCTH. Pusuka u TexHuka. Hayuneii
Meron To3HaHuA. Pomp  ¢usuku B (HOPMUPOBAHMHM E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH.

MexaHu4ecKkue siBJICHUSA

Mexanudeckoe IBKeHHE. MaTepraibHasi TOYKa KaK MOJIENb (PU3MIECKOTO
Tena. OTHOCUTENBHOCTh MEXaHUYECKOro JBWkeHusa. Cucrema oOTcyera.
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duznyeckre BETUYHHBI, HEOOXOINUMBIC JISI OTMHMCAHUS JIBIKEHUS M B3aUMOCBSI3h
MeXAy HUMHU (IIyTh, MEpPEMEIICHUE, CKOPOCTb, YCKOpPEHHUE, BpEeMs IBUKEHUS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE IMPSMOJMHEWNHOE IBW)KEHHE. PaBHOMepHOe
JBM>KEHUE MO OKpykHOCTH. llepBbiii 3akoH HproToHa M mHepuusa. Macca Tena.
[InmotHOoCTh BemecTBa. Cuna. Equnuiel cuinbsl. Bropoit 3akon Hetotona. Tpetuid
3akoH Hprotona. CBoOoaHoe maaenue Teia. Cuia TSKECTH. 3aKOH BCEMHUPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsi3b MEXIY
CUJION TsKecTH M Maccou Tena. JluHamomerp. PaBHopelcTByromas cuina. Cuna
TpeHus. TpeHne ckonbxeHus. Tpenue nmokos. TpeHne B IpUpoIe U TEXHUKE.

Nmnynbe. 3akoH CcOXpaHEHUs] UMITyJbca. PeakTMBHOE JBUXKEHUE.
Mexanudeckass pabora. MouiHoctb. JHeprus. lloTeHunanbHas U KMHETHYECKas
sHeprus. [IpeBpaiieHre OTHOrO BHJIA MEXAHWYECKOW DHEPTUH B APYroM. 3aKOH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTHUH.

IIpoctbie Me€XaHU3MBI. YCIOBUS PAaBHOBECHUS TBEPIAOIO TeJa, UMEIOILIETO
3aKpEIUIEHHYIO OCh JBM>KEHUS. MOMEHT cuiibl. [Jenmp msascecmu mena. Peryar.
PaBHOBecue cui Ha peryare. Peiuaru B TexHuke, ObITY U npupoje. [loaBuxHbie u
HEeMmoABWXHbIe Onoku. PaBeHCTBO pabOT TMpU  HKCHOJNB30BAHUU  MPOCTHIX
MexaHu3MoB («30yI0TO€ TMpaBWio MeXaHuku»). KoadpduiueHt mnose3Horo
JIEVCTBHS MEXaHU3Ma.

HaBnenue TBepablXx Ten. Enunuibl u3mepenus aasieHus. CrocoOsl
W3MEHEHU naBjcHus. JlaBneHue >xuakoctedl u ra3oB 3akoH I[lackans. /laBimeHue
KUJKOCTH Ha JHO M CTeHKU cocyna. CooOmaromuecs cocyasl. Bec Bozgyxa.
AtmocdepHnoe napienue. HM3mepenue arMmocdepHoro  gabieHus.  OmbIT
Toppuuennu. bapomerp-anepoun. ATMocpepHOE [aBJICHHME Ha Pa3IUYHBIX
BbIcOTax. ['mapaBiamyeckre MexaHu3Mbl (mpecc, Hacoc). [[aBlieHue >KUIKOCTH U
rasa Ha IOTPYKEHHOE B HUX Teslo. ApxumenoBa cwia. [lmaBaHue Tem u CyoB
BoznyxomnaBanue.

Mexannueckue kojeOanus. Ilepwon, dactora, aMIumMtyna KoJjeOaHUH.
Pe3onanc. Mexannueckue BOJIHBI B OJTHOPOJHBIX cpenax. [[nmHa BoJIHbL. 3BYK Kak
MEXaHUYeCKas BOJHA. | pOMKOCTh U BBICOTA TOHA 3BYKA.

TenoBble ABJICHUS

CrpoeHnue BelecTBa. ATOMBI U MOJIEKYJIbI. TenaoBoe JBHKEHUE aTOMOB U
mosiekys. Jubdy3us B razax, KUAKOCTIX €W TBEPABIX Telax. bpoyHosckoe
osudicenue. BzaumopeicTBue (NMPUTSDKEHUE W OTTAJIKMBAHHE)  MOJICKYJL.
ArperatHpie COCTOSIHUSI BellecTBAa. Pa3nuune B CTPOCHUM TBEPABIX TET,
JKUJIKOCTEHN U Ta30B.

TeroBoe paBHOBecue. Temmneparypa. CBsi3b TeMIEepaTypbl CO CKOPOCTHIO
Xa0TUYECKOI0 JBIKECHHS yacTull. BHyTpeHHss sHeprus. PaboTa u Temonepenaya
KaK CHocoObl M3MEHEHUsI BHYTPEHHEH »HSHepruu Tena. TenjaonpoBOJHOCTb.
KonBekums. M3nyuenue. Ilpumepsl Termionepenay B NOPUPOAE U TEXHUKE.
KosmmuecTBO TEIIOTHI. Y enbHasg TEIUIOEMKOCTb. Y I€NIbHAs TEIUIOTA CrOpaHusd
TOIUIMBA. 3aKOH COXPAHEHUS M TMPEBPAICHUS SHEPIrUU B MEXAHUYECKUX H
TEIUIOBBIX IMpoueccax. [lnaBmeHune M OTBepAeBaHWE KPUCTAIUIMYECKHUX TEI.
VY nenbHas TenoTa miasineHud. Mcnapenue u konaencanus. [lornomenune sueprun
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IIPY UCIIAPECHUM KUJIKOCTH W BBIICIICHUE €€ NMPU KOHJAeHcauuu napa. Kumenwue.
3aBUCHUMOCTh TEMIEPATypbl KHUIIEHHS OT [JaBJICHUS. Y JelbHas TEIUloTa
napooOpa3oBaHusi M KOHAEHcaluu. BrnaxxkHocTs Bo3ayxa. Pabora rasza mpu
pacupenuu. [IpeoOpazoBanus SHEPTUM B TEIUIOBBIX MalllMHAX (TIapoBasi TypOUHa,
JIBUTATEIb BHYTPEHHETO CropaHusi, peakTuBHbIM nBurarens). KIIJ[ TeroBoi
MalIuHBL. JIKo102utecKue npobaemobl UCNOIb30BAHUS MENTI08bIX MAUUH.

JJIEKTPOMATHUTHBIE SIBJICHUSA

Onextpusanus pusnyeckux Ten. B3zammopelcTBue 3apsikeHHBIX Tell. J[Ba
poda  DIEKTPUYECKUX  3apsAnoB.  JIenmuMOCTh  AJIEKTPUYECKOTO  3apsja.
DNneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsga.  [IpoBOOHMKH, TOJYIIPOBOJHMKH W HM30JATOPBl  JJIEKTPHUYECTBA.
DIEeKTPOCKON. DIEKTPUUYECKOE MOJIe Kak 0COObIi BUJ MaTepuu. Hanpsowcennocmo
9JIeKMpU4ecKo2o nojisa. JIeNCTBUE BIEKTPUYECKOTO TMOJISI Ha JIIEKTPUYECKHE
3apsnbl. Konoencamop. DHepaus 31eKmpuyecko20 nojis KOHOeHcamopad.

DNEKTpUYEeCKU TOK. VICTOYHHUKHU 3IIEKTPUYECKOTO TOKa. DJIEKTpUUYECKas
Lenb U €€ cocTaBHble yacTu. HampaBieHue M ACUCTBUSA 3JIEKTPUYECKOTO TOKA.
Hocurenu »snektpudeckux 3apsaoB B MeTamiax. Cuia Toka. DIJIEKTPUUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  CONPOTHUBICHUE  MPOBOJAHUKOB.  EIWHHUIIBI
COIIPOTUBIICHUS.

3aBUCHUMOCTh CWJIbI TOKA OT HampspkeHus. 3akoH Oma il yyacTKa LEIu.
YnenbHoe  conporuBieHue.  Peocrarsl.  IlociemoBaTenbHOE — COCIMHEHHUE
MPOBOJHUKOB. [lapannensHoe coeTMHEHNE NPOBOJHUKOB.

PabGota snekTpruuecKkoro mosisi Mo MEepeMEIICHUIO0 DJIEKTPUUECKUX 3apsiIoB.
MOIIHOCTh 3JIEKTPUUYECKOrO0 TOKa. HarpeBanume mNPOBOJHUKOB SIECKTPUUECKUM
TOKOM. 3akoH Jlkoyms - JleHma. OJNEKTpUYECKHME HArpeBaTelIbHbIE U
OCBETUTEIbHBIE TPUOO0PHI. KOpoTKoe 3amMbIKaHKeE.

MarautHoe nosie. MHAyKIuss MarHMTHOrO Iojs. MarHuTHOE IOJie TOKa.
OneiT Opcrega. MarHUTHOE TOJIE€ TMOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJIe
3eMiau. ONEKTpOMAarHuT. MarHuTHOe MoJjie KaTylmKu ¢ TokoM. IIpumeHeHue
JJIEKTPOMArHuTOB. JIeWCTBHE MAarHUTHOrO IIOJII HAa MPOBOJHUK C TOKOM U
JIBIDKYIIYIOCS — 3apsbkeHHYro 4vactuny. Cuna Awmnepa u cuna Jlopenya.
DNeKTpoBUraTelb. SIBIEHNUE 3IEKTPOMArHUTHOW HHAYKIUA. OnbiTel Papajest.

DJIEKTPOMarHuTHHIC KOJIeOaHwsI. Konebamenvuwiii KOHMYP.
Onexmpoeenepamop.  llepemennviti  mox.  Tpancpopmamop.  llepenaua
AJEKTPUYECKON DHHEPrUM HA PACCTOSHHUE. ODJICKTPOMATHUTHBIE BOJHBI U HX
cBoicTBa. [Ipunyunsl paouocesasu u menesudenus. Bausnue s1ekmpomacHumHvlx
UBTYYEHUU HA HCUBbLE OPSAHUZMBI.

CBer — nanekTpoMarHuTHble BoJiHA. CKOpOCTh cBeTa. McToOuHMKM CBeTa.
3aKOH NPSMOJMHEHHOIO PACHPOCTPAHEHHE CBETAa. 3aKOH OTPAXKEHUSA CBETA.
[Tnockoe 3epkano. 3akoH mpesnomiieHus: cBeta. JInH3bl. DOKycHOE paccTosiHuE U
omThyeckas cuiaa JuH3bL. M300pakeHue mpeaMera B 3€pKalie W JIMH3E.
Onmuueckue npubopwvl. I'maz kak onruueckas cucrtema. Jlucmepcusi csera.
Unmepghepenyus u ougpparxyus ceema.

KBaHTOBBIE IBJICHUS
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Crpoenune atomoB. IlmanerapHas monens atoma. KBaHTOBBIM Xapakrep
MOTJIONIEHUS U UCITyCKaHMs CBETa aTOMaMHu. JIMHENYaThle CIEKTPHI.

Omnsitel Pezepdopaa.

CocraB atoMHOTO spa. [IpoTOH, HEUTPOH U BIAEKTPOH. 3aKOH DUHIITEHHA O
MPOMOPIIMOHAIBHOCTH MacChl W DJHEpPruu. [leghekm macc u sHepeus ce:a3uU
amomuulx adep. PaamoaktuBHOCTh. [lepuon mnomypacnama. Anbda-uzmyueHue.
bema-uznyuenue. I'amma-usnyyenue. SAnepHeie peakunu. VMCTOYHMKM SHEpruu
ConHua u 3Be3n. SlnepHas sHepreTuka. Jkonocuueckue npooaemvt pabomuvl
amomuslx dnekmpocmanyuii. JlozumeTtpus. BausHue paduoakmuHulX U3JyyeHull
HQ JiCUBbIE OP2AHUIMDL.

Crpoenue u 3Bor0nus1 Beennennoi

['eoueHTpuyeckass W TeIUOLUEHTPUYECKass CUCTEMBbl Mupa. Dusznueckas
npupona HeOecHbix Ten CosHeyHol cucteMsbl. Ilpoucxoxnenue CoaHedHOU
cuctembl. @usnueckas npupona ConHuma u 3Be3n. Ctpoenne BceeneHHOM.
Opoionus Beenennoit. 'unore3a bonbioro B3phiBa.

Tembl 1a00PATOPHBIX U MPAKTHYECKUX PadOT

JlabopaTopHbie pabOThl (HE3aBUCHUMO OT TEMAaTUYECKOW MPUHAIIICKHOCTH)
JEJSITCS CIIEYIOLIUE TUIIBIL:

1. TlpoBenenue NpsIMbIX U3MEPEHUMN PUZNUECKUX BETUYHH

2. Pacuer no moysiyd4eHHBIM pe3ysibTaTaM MPSMbBIX U3MEPEHUIN 3aBUCUMOTO OT
HUX MapaMeTpa (KOCBEHHbIE H3MEPEHHUS).

3. HabmioneHue siBIeHUN U MOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE)
10 OOHAPYX EHUIO0 (PaKTOPOB, BIUAIONIMX HA TPOTEKAHUE TAHHBIX SIBJICHUM.

4. VccnenoBaHue 3aBUCUMOCTH OJHOM (PM3MYECKOW BEJIUYWHBI OT JIPYrou C
MPECTaBICHUEM PE3yJIbTATOB B BUJIE rpaduKa UK TaOIUIIbI.

5. IlpoBepka 3a7aHHBIX MPEANOIOKEHUN (MpsAMbIE U3MEpPEHUs (HU3NUECKUX
BEJIMYMH ¥ CPABHEHHE 33/IaHHBIX COOTHOIIICHUN MEX]Ty HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOMCTBAMU U MX KOHCTPYUPOBAHUE.

IIpoBeaenue npsaMbIX U3MepeHUu GPU3NYECKHUX BEJIUYUH
N3mepenue pasMepoB Tell.

N3mepenune pazMepoB MajbIX TEN.

N3mepenune maccol Tena.

N3mepenue oobneMa Tena.

N3mepenue cuibl.

N3mepenne BpeMeHH mpoliecca, nepuojaa KojieoaHui.
N3mepenue temmieparypsl.

N3mepenne naBieHus Bo3ayxa B OaJIOHE MO/ MOPIIHEM.
N3mMepeHne cuilbl TOKa U €ro peryJInpoBaHUE.

0. H3mepenue HampsHKEHUS.

1. H3mepeHue yrioB MajJeHUs U IPEIOMIICHUS.

2. H3mepenue HOKyCHOTO pacCTOSHUS JTUH3HI.

13. HM3mepenHue painoakTUBHOTO (QOHA.

FRBOO~NOOR~WNE
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PacueTr mo noJiyueHHbIM pe3y/abTaTaM NPSMbIX H3MepPEeHH i 3aBHCUMOTO
0T HUX MapaMeTpa (KOCBEHHbIe H3MEPEeHUA)

1. H3mepeHue MmI0THOCTH BEIIECTBA TBEPOTO TEa.

2. Omnpenenenre kodpduieHTa TPEHUS CKOJIbKCHHUS.

3. Omnpenenenne KeCTKOCTH TPy KHHBI.

4. OnpeneneHue  BBITAIKUBAIONIEH  CWJIBI,  JICWCTBYIOIICH  Ha

HOTPYKEHHOE B XKHUJKOCTh TEJIO.

) OrnpeneneHne MOMEHTA CUIIBI.

6 H3mepenue cKkopocTH paBHOMEPHOTO TBUKCHHUSL.

7. N3mepenne cpeiHer CKOPOCTH JIBUKECHUSL.

8 H3mepenue yCKOpeHHsI paBHOYCKOPEHHOTO ABHXKEHUS.

9. Omnpenenenre pabOTH M MOIITHOCTH.

10. Ompegenenue 4acTOTHI KOJICOAHHI Ipy3a Ha MPYKUHE U HATH.

11. OmnpeneneHue OTHOCUTEIbHON BIAXKHOCTH.

12.  OmnpepeneHue KOJIUYECTBA TEIJIOTHI.

13. Omnpenenenue yJaenbHON TEMIIOEMKOCTH.

14. V3mepenue pabOThl 1 MOUTHOCTH 3JIEKTPUUECKOIO TOKA.

15. H3mepenue conmpoTUBIICHUS.

16. Omnpenenenue ONTUYECKON CUIIBI JIUH3BIL.

17. WccnenoBaHue 3aBUCMMOCTH BBITAJIKMBAIOIIEH CHIJIBI OT 00beMa
MOTPYKEHHON YacTH OT TUIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCUMOCTHU OT TNIOTHOCTH H
Macchl Tea.

18. HccnemoBaHume  3aBUCHMOCTHM  CHJIBI  TPEHHs OT  Xapakrepa
MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IJIOILIA/IH.

HaOuronenue siBJleHHIIT W NOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM
YPOBHE) MO O0HAPY:KeHHI0 (PAKTOPOB, BJIUSIOIINX HA MPOTEKAHHE JAHHBIX
SIBJICHU U

1. HaGmroieHre 3aBUCUMOCTH TEpUO/Ia KoJieOaHU rpy3a Ha HUTHU OT JIJTUHBI
Y HE3aBUCUMOCTHU OT MACCHI.

2. Habnrogenne 3aBUCUMOCTH TIEpHOJa KoJieOaHU Tpy3a Ha MPYXKUHE OT
Macchl U )KECTKOCTH.

3. HaGmtonenue 3aBucuMOCTH JIaBJIEHUS Ta3a OT 00beMa U TEMIIePaTyphI.

4. HaOmoieHne 3aBUCHUMOCTH  TEMIEpPAaTypbl OCTBHIBAIOLIEH BOJBI  OT
BpPEMEHH.

5. UccrnenoBanue siBICHUS B3aMMOACHCTBHSI KATYIIIKK C TOKOM M MarHUTA.

6. MccrnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIWH.

/. Habnronenue siBJeHUS] OTPAXKEHUS U IPEJIOMIICHHSI CBETA.

8. HabnmroaeHue siBICHUS JUCTIEPCHUU.

9. OGHapyxeHrue 3aBUCUMOCTH COMPOTUBIIECHUS TMPOBOJHHKA OT €ro
napamMeTpoB U BEIECTBA.

10. MHccnenmoBaHuwe 3aBUCHMOCTH Beca Tella B KHAKOCTH OT oO0Bbema
IIOTPYKEHHON YaCTH.

11. HccnengoBaHue 3aBUCMMOCTH OJHOM (DU3MYECKON BETUYMUHBI OT
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JPYTo# C MpeACTaBIEHUEM PE3yIbTaTOB B BUE rpaduka uin TaOIUIbL.

12. HccnepoBaHue 3aBUCUMOCTH Macchl OT 00beMa.

13. HccnepoBaHwe ~ 3aBUCUMOCTM  IYTH ~ OT  BpPEMEHU  IpHU
PAaBHOYCKOPEHHOM JIBUXKEHUHU 0€3 HayalbHOU CKOPOCTH.

14. HccnepoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHM W IyTH IpHU
PaBHOYCKOPEHHOM JIBUKEHUHU.

15. HccnepoBaHue 3aBUCUMOCTY CUJIbI TPEHUS OT CUJIBI JIABJICHUSI.

16. MHccnenoBanue 3aBUCUMOCTH AehOPMAIIHH MPYKUHBI OT CHJIBI.

17. HccnenoBaHue 3aBUCUMOCTH TEpHOaa KOJeOaHMWA Tpy3a HA HUTH OT
JUTHHBI.

18. HccnenoBaHue 3aBHCHUMOCTH MEpHOJa KOJIeOaHHU rpy3a Ha MpPYKUHE
OT ’KECTKOCTH U MaCCHI.

19. HccnepgoBaHue 3aBUCMMOCTH CHJIBI TOKa dYepe3 TMPOBOJHUK OT
HaIpPsHKCHUS.

20. MHUccnenoBanme 3aBUCHUMOCTHM CHJIBI TOKa 4Yepe3 JIAMIIOYKY OT
HaIpPsHKCHUS.

21. HccnenoBaHue 3aBUCUMOCTHU yTJia IPEIIOMIICHUS OT yTiia MaJeHHUS.

IIpoBepka  3aJaHHBIX  NPEANOJIOKEHMHA  (MpsiMble  M3MEpeHHs
(pu3nyecKUX BeJIUYUH M CPaAaBHeHME 33aJaHHBIX COOTHOLIEHUH MeKIAy HUMM).
IIpoBepka runores

1. ITpoBepka rumoTe3bl O JMHEWHOM 3aBHCHUMOCTH [UIMHBI CTOJIOMKA
KUIKOCTH B TPYOKE OT TeMIIepaTypHI.

2. IlpoBepka THUIMOTE3bI O TPSIMON MPOMOPLHUOHAIBHOCTH CKOPOCTU TMPH
PaBHOYCKOPEHHOM JBHKEHUU TIPOHUCHHOMY ITyTH.

3. [IpoBepka rUmoTe3bl: MPH MOCIEIOBATEIIFHO BKIIOUEHHBIX JIAMIIOYKH H
MIPOBOJIHUKA WJIM ABYX MTPOBOJHUKOB HAMPSHKEHUS CKIIAIBIBATH HENMB3s (MOXKHO).

4. TIpoBepka mpaBuiia CIOKEHUS TOKOB Ha JABYX MapalIeIbHO BKIFOYCHHBIX
PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHUYECKUMM YCTPOICTBAMY U UX KOHCTPYHMPOBaHHUE

1. KoHcTpyrpoBaHue HaKJIOHHOU TJIOCKOCTH ¢ 3a1aHHbIM 3HaueHueM KITJI.

2. KoHcTpynpoBaHue apeoMeTpa U UCIIBITAHUE €T0 PadOTHI.

3. COopka 3JEKTpUYECKON LIeNH U U3MEPEHHE CUJIbl TOKA B €€ Pa3IMYHbIX
y4acTKax.

4. COopka 31eKTpOMaruuTa U UCTIbITAHUE €T0 JCHCTBUS.

5. N3yueHune 3eKTpruuecKoro ABUraressi HOCTOSHHOIO TOKa (Ha MOJIETH).

6. KoHcTpynpoBaHue 3eKTpOoaBUraTeNs.

/. KoHcTpynpoBaHue MO/IeNU TEIeCKomna.

8. KoncTpyupoBanue Moenu J0JKU € 3aJaHHON TPy30M0AbEMHOCTBIO.

9. OneHka cBOETO 3pCeHHS U 10100P OYKOB.

10. KoHcTpynpoBaHue MIPOCTEUIIIETO TeHEPATOPA.

11. HM3yuyeHue CBOMCTB M300paKEHUSI B JINH3AX.
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3. TEMATHUYECKOE IINIAHUPOBAHUE C YYETOM PABOUYEM
ITPOT'PAMMBI BOCIITMTAHUA C YKASAHUEM KOJIUYECTBA

YACOB, OTBOJUMBbIX HA OCBOEHUE KAXJIOMW TEMBI.

Y4eOHO-TEMATHYECKHH IJIAH, 7 KJace
2 yaca B HeJeJIro, Bcero —68u

No

Conepxanue

y4eOHOTO

peaMeTa, Kypca

Moaynb
BOCIIUTATEI
bHOU
porpamMm
Bl
«IIx0abpHBI
1 YPOK»

OO1iee
KOJIMYECTB
0 4aCOB

Komn-Bo
JI/P

Komn-Bo
K/P

BBenenune

Jenpb
3HAHUM.

HepBOHaLIEUII)HBIe

CBCACHUA 0

BE€IICCTBA

CTPOCHHH

[TpenmeTH
13
OJIMMITHA]]
BI.
JlucraHiuo
HHBIC
OJIMMITHA]]
bl Ha cauTe
HTU.

BzaumoneiictBue Ten

[TpenqmeTH
13
OJIMMITHA]]
Bl.

22

JlaBineHue TBEPABIX TET,
JKUIKOCTEHN U ra3oB

MecsTaHuK
DKOJIOTHYEC
KOTO
BOCIIUTaHHU
H’
coepexem
TJTAHETY

21

Pabora,
SHEPrus

MOIITHOCTb,

IIpenqmeTHa
s HeJIes.
OnuMmmuang
a Ha
rnopTraie
Yuu.py

11

Hrorosoe noBropeHue

1
(ITpome
KYTOUYH

16




as

aTTecTa
10560
Bcero 68 11 6
YueOHO-TEeMaTHYECKHH IJIaH, 8 KJace
2 yaca B HEJEJI0, Bcero - 68 u
Ne | Conepxanne TeMbI | Monyib Oo01ree Komn-Bo Kon-Bo
pasjaesia BOCIIMTATEN | KoJim4yecTs | JI/P K/P
bHOM 0 4acoB
porpaMm
bl
«IIIkoIBHBI
1 YPOK»
1 | TemioBsIC SIBICHUS Jlenn 23 3 2
3HAHUU.
2 | Onextpuueckue spinenus | [Ipenmern | 29 5 2
bIe
OJIMMITHA]T
Bl
Jncrannuo
HHBIE
OJIUMITHA]T
bl Ha cauTe
HTU.
3 | DneKTpoMarHuTHHIE [IpeametH |5 2 -
SIBJICHUS 130
OJIMMITHA]T
Bl
4 | CBeTOBBIE SABJICHUS [Ipenmerna | 8 1 1
S Heaensl.
OnuMmmuang
a Ha
nopTase
Yuun.py
5 | UtoroBoe noBTopeHue [Ipodopue |3 - 1
HTaIlMOHHA (ITpome
g pabora KYTOUH
as
aTTecTa
11sT)
Bcero 68 11 6
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YueOHO-TEMaTHYECKHH IJIaH, 9 KJace
3 yaca B Hezemro, Bcero - 102 gy

Ne | Conepxanne Tembl | Moayns | O0miee Kou-Bo Koi-Bo
Ne | paznena BocHurarel | koaudects | JI/P K/P
BHOU 0 4YacoB
porpaMm
Bl
«IIIx0JIBHBI
1 YPOK»
1 | 3akoHbl B3auMojelcTBUS | JleHb 38 2 2
Y JIBUKCHUS TEI 3HAHWH.
2 | Mexannueckue konebanus | [Ipeamern | 16 1 1
U BOJIHBI. 3BYK. 13(
OJIMMITHA/]T
BI.
Jucranuno
HHBIC
OJINMITHA]T
bl Ha calTe
HTU.
3 | DneKTpoMarHuTHHIE [Mpenvern | 24 2 1
SIBIICHUS BIC
OJIMMITHA/T
Bl.
4 | Ctpoenue aToma u | Mecsunuk | 17 4 1
aTOMHOTO sifipa AKOJIOTUYEC
KOTO
BOCITUTAHU
H’
coepexem
TJTAHETY
5 | Crpoenne wu »sBomouus | [Ipodopue |7 - -
Bcenennoi HTAllMOHHA
s pabora
Bcero 102 9 6
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Y4yeOHo-MeToqMYeCKOE 00ecnieueHue, peaaunsywmee OOII OO0

IIpuniaoxenne 1

IIpenm | Ypose | [Iporpam | Metoa. Pekomen. | KUMui VYuebnuk OIT

eT Hb Ma

®ws3uk | bazoB | [Iporpam dwusuka. dwusuka. https://fipi

a’7 bIi Ma: JlunaKkTuyecKue Camocrostens | Gusuka. 7 .ru/ege/ot
ACTpPOHOM | MaTepHaIbl. 7 HBIC U KJ1acc. Krytyy-
Hsl. kiacc (aBTopbl: E. | KOHTpObHBIE | YUeOHHK bank-
bazoBeiii | Mapom, E. A. paboThI. 7 (aBTOp A. B. | zadaniy-
ypoBeHb. | MapoH). kiacc (aBTopel: | [lepvuukun).2 | ege#t!/tab/
11 knacc : A. E. Mapon, | 021200 17376569
y4eOHO- E. A. Mapon).r 9-3
METOANYE
CKOE https://inf
nocobue / ourok.ru/

®muk | bazor | E. K. dwusnka. dusnka. duszuka. 8 | https:/fipi

ald BIi Crpayr. Nuarnoctuyeckre | CaMOCTOATENb | KJIACCO» .ru/ege/ot
—M.: paboThI. 8 Kitacc HBIC U Omsuka. § | krytyy-
Jpoda, (aBTOpHI: B. KOHTPOJIBHBIC | KJ1acc. bank-
2018. — | [llaxmarosa, O. P. | paGoTsl. 8 YyeOHUK zadaniy-
11c. [ledep). kiacc (aBTopel: | (aBTOp 4. B. | ege#!/tab/
[TPOT'PA A. E. Mapon, E. | Ilepviuxun). | 17376569
MMA A. Mapon). 2021 200 9-3
OCHOBH
oro https://inf
OBIIEI'O ourok.ru/

®usuk | basos | OBPA30 | dusuka. dusuka. dwusuka. 9 https://fipi

a9 BIi BAHHMA. | Meronnueckoe COopHUK KJ1acc. .ru/ege/ot
OU3NKA | mocobue. 9 kmacc | BOIPOCOB U VueOHuk Krytyy-
: (aBTOpBI: E. M. 3amad. 9 kinace | (aBropsl: 4. | bank-
—9 T'ymnuux, O. A. (aBTopel: 4. E. | B. zadaniy-
KJIACCBI Yeprukosay). Mapon, E. A. Iepvuurkun, | ege#!/tab/
ABTODBI: Mapon, C. B. E-M. 17376569
A. B. To3sotickuii). T'ymnux). 9-3
[Teppimku 2021 200
H, H. B. https://inf
dunoHoB ourok.ru/
n4, E. M.
['yTHUK
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