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[Iporpamma paspaborana Ha OCHOBe paboueil mporpammbl mpeamera «Duszmkary
oOs3aTeNIbHON  TpeaMeTHOW oOnacT  «EcTecTBeHHO-HAay4HBIE MPEAMETBDY IS
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

OcuHoBano Ha OI'OC.

VyeOnuk A. B. Ileppiukun, E. M. I'ytauk «®uszuka 7-9 kmace»: Yuebuuk s 7-9
kiaccoB. M3narenbctBo MockBa: «IIpocBemienue», 2019 r.



OO0mas xapakrepucTHKa y4e0HOro npeamera

dusnueckoe 00pa3oBaHWE B OCHOBHOM INKOJIE JOJDKHO oOecreduTh (OPMHUpPOBAHUE Y
o0yyJaromuxcs MpeJCTaBICHUN 0 HAYYHON KapTHHE MHpPa — BaXHOTO pecypca HayYHO-TEXHHUYECKOTO
nporpecca, O3HaKOMJICHHE OOy4Yalomuxcsi ¢ (QU3HYECKUMH U aCTPOHOMHUYECKUMH SIBJICHUSMH,
OCHOBHBIMH TIPUHIMIIAMH PAOOTHI MEXaHHM3MOB, BBICOKOTEXHOJIOTWYHBIX YCTPOWCTB M TNPHOOPOB,
pa3BUTHE KOMIIETEHLIUI B PEILIEHUN UHKEHEPHO-TEXHUUECKUX U HAYyYHO-UCCIIEOBATEIbCKUX 3aa4.

OcBoenue yuebHoro mpenmera «@u3MKa» HANPaBIEHO HAa pa3BUTHE Yy OOyYaIOMIUXCS
IIPEACTABICHUN O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUA U JBUKCHUS MAaTEPUM, HA OCBOCHUE
00y4aromuMucs OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEW MPHUPOIHBIX SIBICHUH, CO3/aHHE YCIOBUM s
¢dbopmupoBaHus HMHTEJUICKTYaJIbHBIX, TBOPYECKUX, IPAKJAHCKUX, KOMMYHUKaI[UOHHBIX,
MHPOPMALMOHHBIX KoMmmeTeHIid. OOydJaromecs OBJAJCIOT HAyYHBIMH METOJAaMH  PEIICHUS
pPa3NMYHBIX TEOPETHYECKHX W MPAKTUYECKHX 3ajJad, YMEHUSIMH (OpPMYJIHpPOBATH THIIOTE3HI,
KOHCTPYHMPOBAaTh, IPOBOJUTH IKCIIEPUMEHTHI, OLICHUBATh U aHAIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTaThl,

COIIOCTABJIATh UX C O0BEKTHBHBIMHU peaIiAMU JKU3HU.

VYuebubiii npenmer «@Pu3nka» CHocoOCTBYeT (OPMUPOBAHHIO Yy OOYYAIOIIUXCS YMEHH
0e30macHO  MCIOJB30BaTh J1aboparopHOoe OOOpYIOBAaHUE, MPOBOIUTH ECTECTBEHHO-HAy4YHbBIE
MCCIICIOBAaHHS M SKCIIEPUMEHTHI, aHATU3UPOBATh MOIY4YEeHHBIE PE3YyJIbTAThl, MPEACTABIATh U HAYYHO
apryMEHTHPOBATh MOJIy4YE€HHBIE BBIBOJIBI.

Wzyuenne mnpeamera «®Pusnka» B Yactd (HOpMUpOBaHMA Yy OOYHaAIONIMXCS HAy4YHOTO
MHUPOBO33PEHUS,, OCBOCHMs OOIIEHAYyYHBIX METOA0B (HaOJrofeHUe, HU3MEpEHHe, HKCIEPHUMEHT,
MOJICIMPOBAHUE), OCBOCHMS IPAKTHUYECKOTO TNPUMEHEHHUs HAy4YHbIX 3HAaHUN (U3MKK B JKU3HU
OCHOBAHO Ha MEXIIPEIMETHBIX CBA3IX ¢ mpeameramu:«MaremaTtuka», «HpopmaTtuka», «Xumusy,
«buonorusy, «I'eorpadus», «xonorus», «OCHOBBI O€30MACHOCTH KHU3HEAEATETLHOCTI», «cTOpus»,
«Jlureparypa» u np.

Onucanue Mecra yueOHOro npeaMera, Kypca B ydeOHOM ILIaHe.
Ocy1ecTBieHNE OCBOEHUS JAHHOHN pabouell mporpamMmsl IUIaHUpYeTcs B 7-9 Kiaccax.

Ha ocBoenue nporpammsl oTBOAUTCS 238 4acoB:

I'oga oOyuenus KonnuecTBo yacos B KonnuecTBo yueOHBIX Bcero yacos 3a
HEJIEITIO HEJIETb y4eOHBIN TOJT
7 xnacc 2 34 68
8 Kiacc 2 34 68
9 knacc 3 34 102
Uroro: 238 yacoB 3a Kypc

YpoBeHb 00ydeHUsT — 0a30BBIN.

.]II/I‘lHOCTHbIe, METANPpEeAMETHBIC U MPEAMETHBIC PE3YJIbTAThI OCBOCHUA COACPKAHUA

7 KJaace

npeamMera

JTuunocmuvimu pesynomamamu n3ydeHus Kypca « Ousnkay» B 7-M Kiiacce saBisieTcsi OpMHUPOBaAHUE

CJIEYIOLIUX YMECHUIA:




OmnpenensTs U BbICKA3bIBATh 1101 PyKOBOJICTBOM I€Jjarora caMmble oOIIue AJs BCex JIFJeH mpaBuia
MOBE/ICHUS [IPU COTPYIHUYECTBE (ITUUECKHE HOPMBI).

B npeioskeHHBIX [1e1aroroM CUTyalusax OOLIeHNs U COTPYIHUUECTBA, OMMUPasiCh Ha OOIIUe I BCeX
IIpaBuJia IOBEJICHUS, JIeTaTh BBIOOP, P MOAEPKKE APYTUX YUACTHUKOB I'PYMIIbI U ME€arora, Kak
IIOCTYIIUTb.

CpencTBoM JTOCTHKEHUS ATUX PE3YJIbTaTOB CIIYKHUT OpraHU3alusl Ha YpOKe MapHO-IpyNIoBOi
paboThL.

Memanpeomemnvimu pezyiomamamu n3y4eHus Kypca «DPu3nka» B 7-M KJIaCCe SBIISIIOTCS
(dbopMUpOBaHUE CIEAYIONINX YHUBEPCAIBHBIX yueOHbIX neicTBuit (YVY ).

Pecynamusnvie VV/I:

Omnpenensats U GOPMYIUPOBATH 1IEIb IEATEILHOCTH Ha YPOKE.

[IporoBapuBate 1OCIEN0BATEIBHOCTD AEHUCTBUI HA YPOKE.

VY4uThCs BHICKA3bIBATh CBOE MPEATNOJIOKEHHE (BEPCUIO) Ha OCHOBE pabOThl ¢ WILTFOCTpaLueit
yueOHUKa.

VYuuThest paboTaTh MO NPEATOKECHHOMY YUUTEIIEM IIJIaHy.

CpenctBoM (pOpMUPOBaHUS ITUX ACUCTBUN CITYKHUT TEXHOJIOTHS MPOOJIEMHOr0 JUajiora Ha 3Tare
U3Yy4EHHUs1 HOBOI'O MaTepHala.

Y4uuTbCsa OTINYATh BEPHO BBIIIOJHEHHOE 33JJaHUE OT HEBEPHOTO.

Y4uUTbCA COBMECTHO C YUUTEIEM U IPYTMMH YYEHUKaMH J1aBaTh YMOLMOHAIBHYIO OLIEHKY
JeSITEIbHOCTU KJIacca Ha yPOKe.

CpenctBoM (GOPMHUPOBAHUS ITUX JEHCTBUI CIYKHUT TEXHOJOTHs OLIECHUBAHUS 00pa30BaTeIbHbBIX
JNOCTHKEHUN (yUueOHBIX YCIIEXOB).

Losnasamenvuvie YVII:

OpueHTUpOBaThCS B CBOCH cUcTEME 3HAHUI: OTIMYaTh HOBOE OT YK€ U3BECTHOTO C IIOMOIBIO
YUUTETIS.

JlenaTth npeaBapuTeIbHbIA 0TOOP UCTOYHUKOB MH(POPMALIMK: OPUEHTUPOBATHCA B yueOHUKE (Ha
pa3BopoTE, B OTJIABIICHUH, B CIIOBApE).

Jlo6GbIBaTh HOBBIE 3HAHUS: HAXOJUTh OTBETHI HA BOMPOCHI, UCIONIb3Ysl Y4EOHUK, CBOM KU3HEHHBIH
OIBIT U UH(OPMAIIHIO, ITOJYYCHHYIO Ha YPOKE.

[lepepabarbiBaTh NOTYUYEHHYIO HH(DOPMALIMIO: I€TaTh BHIBO/BI B pE3YJIbTaTe COBMECTHON pabOThI
BCEr0 KJiacca.

[lepepabarbiBaTh NOTYUYEHHYIO HH(DOPMALIHMIO: CPAaBHUBATh U KIacCU(PUIIMPOBATD.
[TpeoOpa3oBbiBaTh HHGOPMALIKIO U3 OJHON (DOPMBI B IPYTYIO: COCTABIIATh (PU3NUECKUE PACCKA3BI U
3aJ]a4yd Ha OCHOBE IPOCTEHIINX PU3NUECKUX MOJIeeH (ITpeIMETHBIX, PUCYHKOB, CXeMAaTUYECKUX
PHUCYHKOB, CXE€M); HaXOAUTh U (POPMYJIMPOBATH PEILICHUE 33]Jaul C MOMOIIBIO IPOCTEUIINX MOAETeH
(mpeAMETHBIX, PUCYHKOB, CXEMaTHUECKUX PUCYHKOB, CXEM).

CpenctBoM GOpMHUPOBAHUS ITUX JEHCTBUH CIYKHUT yueOHbIM MaTepuall U 3alaHus yueOHMKa,
OpPUEHTHPOBAHHbIE HA JIMHUU PAa3BUTHS CPEICTBAMU IIpEIMETA.

Kovmynuxamusenvie YVJI:

JloHEeCTH CBOIO TIO3UITUIO JIO APYTUX: OPOPMIIATH CBOIO MBICTH B YCTHOW M MUCHbMEHHOM pedn (Ha
YPOBHE OJTHOT'O NPEJIOKEHHSI M HEOOJIBIIOIO TEKCTA).

CnywaTh ¥ MOHUMATh pedb JPYTUX.

Yurate u nepeckas3blBaTh TEKCT.

CpenctBom GOpMHUPOBAHUS ITUX ACHUCTBUH CITYKUT TEXHOJIOTHS MPOOIEMHOTO JUaiora
(mOOy»X)AaroImui U OJBOASAIIUIN IUATIOT).

CoBMECTHO JJOrOBapuBaThHCS O MPaBUIIax OOIIEHUS U TIOBEJICHUS B IIKOJIE U CIEI0BATh UM.
Y4uTbCS BHIOTHATH Pa3IUYHbBIC POJIU B TpyIe (Haepa, UCIIOTHUTENS, KPUTHKA).

CpenctBoM (pOpMUPOBaHUS ATUX ACUCTBUN CITYKHUT OpraHu3anus padoThl B Hapax U MajblX rpymmnax
(B METOAMYECKUX PEKOMEHAALNAX AAHBI TAKME BAPUAHTBI IPOBEIEHUS YPOKOB).

8-ii ki1ace

Juunocmuvimu pesynsmamamu N3y4eHus NpeIMETHO-METOINYECKOrO Kypca «Pu3nuka» B 8-M
KJ1acce sBJsieTcs: (pOPMHUPOBAHUE CIIEYIOIINX YMEHU:



CamoCTOATEeNBHO ONPEAETATh U BBICKA3bIBAaTh OOLIME I BCEX JII0/IeH MpaBuila MOBEACHUS IpU
COBMECTHOI paboTe U COTPYAHUYECTBE (STUUECKHE HOPMBI).

B npeiojkeHHBIX [1e1aroroM CUTyaluusax OOLIeHNs U COTPYIHUUECTBA, OMMUPasiCh Ha O0IIUe I BCeX
IIPOCTHIE ITPaBHJIAa IOBE/ICHUS, CAMOCTOATEIBHO JIeJIaTh BEIOOP, KaKOH MOCTYIOK COBEPILUTD.
CpencTBOM JTOCTHKEHHUS ITUX PE3YJIbTATOB CIYXKHUT yueOHbIM MaTepuall U 3alaHusl yueOHMKa,
HAIlEJICHHBIE Ha 2-10 JIUHUIO Pa3BUTHSI — YMEHUE ONPEAEIATh CBOE OTHOLICHUE K MUPY.
Memanpeomemnvimu pezyromamamu n3y4eHus Kypca «Pusuka» B 8-M Kiacce ABISIOTCA
(bopMHUpOBaHUE CIEAYIOIINX YHUBEPCAIbHBIX YU€OHBIX IEHCTBUM.

Pecynamusnvie YVJI:

OnpenensTs Leib IeATEIbHOCTH Ha YPOKE CAMOCTOSITENBHO.

VY4YUTBHCSI COBMECTHO € YUHUTENEeM OOHApyKUBaTh U (HOPMYIUPOBATh yueOHYIO MPOOIEMY COBMECTHO C
YUUTEIIEM.

VY4uThCs MIAaHUPOBATh YUEOHYIO JESATEIbHOCTh Ha YPOKE.

Bricka3biBaTh CBOIO BEPCHIO, MBITATHCA MPEIaraTh criocod €€ mpoBEepKH.

PaboTast mo npeaokeHHOMY IJ1aHy, HCHOJIb30BaTh HEOOXOIUMBIE cpesicTBa (YUueOHUK, IpocTeiIne
puOOPbI U HHCTPYMEHTHI).

CpenctBoM (pOpMHPOBAHUS ITUX JEHCTBUI CIYKUT TEXHOJIOTHS MPOOIEMHOI0 AUAjIOora Ha JTarne
M3Yy4EHHUS HOBOIO MaTepHala.

Onpenensars yCHemHoCTb BHIIIOJHEHUS CBOETO 3a1aHuUs B AUAJIOTE C YUUTEIIEM.

CpenctBoM GOpMUPOBAHUS ITUX AEUCTBUNA CITYUT TEXHOJIOTHUS OLIEHUBAaHUs 00pa30BaTeIbHbIX
JTOCTHXKEHUH (Y4eOHBIX yCIIEXOB).

lloznasamenvnvie YVJI:

OpueHTHpOBaThCS B CBOEH CUCTEME 3HAHUN: IOHUMATh, YTO HY>KHA JIOTIOJIHUTEIbHA HHpOpMAaLUs
(3HaHMA) ISl pelieHns yueOHO! 3ajauy B OJMH Lar.

Jlenatb npeBapuTeNbHbI 0TOOP HCTOYHUKOB HH(MOPMALIUY JUIsl pellIeHUs yueOHO 3a1auu.
J1o6GbIBaTh HOBBIE 3HAHUS: HAXOJUTh HEOOXOIUMYIO HH(OPMALIMIO KaK B yUeOHUKE, TaK U B
NPEUIOKEHHBIX YUUTENIEM CI0BapsIX M SHIMKIONEIUIX (B yueOHHKe 2-r0 Kiacca JJis 3TOro
IIPelyCMOTPEHA ClIeUaIbHAs «IHIMUKIIONEINS BHYTPU YUEOHUKA).

JloObIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HH(POPMALIKIO, IPEACTABICHHYIO B pa3HbIX (hopMax (TeKcT,
Tabnuia, cxema, WUTFOCTPALHS | JIp. ).

ITepepabaTbIBaTh MOMYyYEHHYIO HHPOPMALIMIO: HAOIIOIATh U AETaTh CAMOCTOSATENIbHBIE BBIBO/IBI.
CpenctBoM pOopMUPOBaHUS ATUX ACUCTBUN CITYKHUT y4eOHBIH MaTepuail — yMEHUE OOBSACHATh MUP.
Kovmynuxamusenvie YVJI:

JloHEeCTH CBOIO TIO3UITUIO JIO APYTUX: OPOPMIIATH CBOIO MBICTH B YCTHOW M MUCHbMEHHOM pedn (Ha
YPOBHE OJTHOT'O IPEJIOKEHHSI UM HEOOJIBIIOTO TEKCTA).

CnywaTh ¥ MOHUMATh pedb JPYTUX.

BrIpa3utenpHO nepeckasbliBaTh TEKCT.

Berynarts B Oeceny Ha ypoKe U B KU3HU.

CpenctBoM (OPMHUPOBAHUS 3TUX JEHCTBUI CIYKHUT TEXHOJOTHSI IPOOIEMHOr0 AUAIora
(moOy»xaaromuii ¥ OABOASIIUIN UAJIO0T) U TEXHOJIOTHS POTyKTUBHOTO YTEHHUSI.

CoBMeCTHO JOrOBapUBAaThHCS O MpaBUIIaX OOLICHUS U MOBEICHUS B IIKOJIE U CIIEJOBATH HM.
Y4uTbCA BBHIIOIHATH PAa3IMUYHbIE POJIU B Ipynne (JIUaepa, UCIOJHUTENS, KPUTHKA).

CpenctBoM GOPMHUPOBAHUS 3TUX JEHCTBUI CIYKHUT paboTa B MaJIbIX IpyNInax (B METOANYECKUX
pPEKOMEHIalUAX J1aH TaKOW BapuaHT MPOBEICHUS YPOKOB).

9-11 Knaccol

Juunocmuvimu pe3ynomamamu N3ydeHus yueOHO-METOINUECKOTO Kypca «Dm3ukay B 9-M Kitaccax
sBIsieTCsT (POPMHUPOBAHUE CIIEAYIONINX YMEHHN:

CaMOCTOITENLHO OMPCACIIATH U BbICKA3bIBATH 06H_II/IC JJ1s1 BCEX HIOI[CI‘/JI ImpaBuJjia NOBCACHUA ITPU
OOIIIEHUHN U COTPYAHUYECTBE (ITUUECKUE HOPMBI OOIICHUS M COTPYTHUYECTBA).

B camocTogTensHO CO3aHHBIX CUTYyallUAX 06H.[€HI/I$I " COTPYAHHUYCCTBA, OIIMPAACH HAa O6H_II/IG JJIs1 BCEX
MPOCTHIE MTPaBHJIa TOBEICHMUS, JeTIaTh BEIOOP, KAKOW MOCTYIIOK COBEPIIHTS.

CpencTBOM JTOCTHKEHHUS ITUX PE3YTIBTATOB CIYKHUT yUeOHBIH MaTepHall — yMEHUE ONPEAETSTh CBOE
OTHOIICHUE K MHPY.



Memanpeomemnvimu pezynvmamamu N3y4eHus yueOHO-MeTouuecKoro Kypea «Pusuka» B 9-om
KJ1acce SIBJISIIOTCS. (POPMHUPOBAHUE CIEAYIOIUX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA.
Pecynamusnvie YVJI:

CamocrosTenbHO (POopMYyITHPOBATH LIETH YPOKa MOCIHIE MPEABAPUTEIIHHOTO 00CYKICHHUS.

YuauThest 00HapyKUBaTh U (HOPMYyITUpPOBaATh yUeOHYIO MPOOIEMY.

CocTaBiATh IU1aH pelieHus: IpoosieMsbl (3a1a4H).

Pabotast 1o miany, CBEpsSTh CBOU ACUCTBUS C LEIBIO U, IPU HEOOXOAMMOCTH, UCIIPABIIATh

OLIMOKHU CaMOCTOSATEIBHO.

CpenctBoM (OpMHUPOBAHUS ITUX JEHCTBUI CIYKUT TEXHOJOTHS MPOOIEMHOI0 AUAIOora Ha JTare
M3Yy4EHHs HOBOI'O MaTepHaa.

B nuanore ¢ yuureneM yuyuTbcs BbIpabaThIBaTh KPUTEPUN OLIEHKU M ONPEAETATh CTENEHb YCIEIIHOCTH
BBITIOJTHEHUSI CBOEH pabOThI U pabOThI BCEX, UCXO/S U3 UMEIOLINXCS KPUTEPUEB.

CpenctBoM (GOpMHPOBAHUS ITUX JEHCTBUI CIYKHUT TEXHOJOTHS OLIECHUBAHUS 00pa30BaTeIbHbBIX
JNOCTHKEHUN (YueOHBIX YCIIEXOB).

Losnasamenvuvie YVII:

OpueHTUpOBaTLCS B CBOEH cHCTEME 3HAHUI: CAMOCTOATEIBHO MIpeIoiaraTh, Kakasi HHQopMarus
HY>KHA JUIs pelIeHus yueOHOM 3ajauu B HECKOJIBKO I11aroB.

OTtbupaTh HEOOXOAUMBIE JUIS pelIeHHs y4eOHOM 3a/1a4l HICTOYHUKH UH(DOPMAaLIUH.

JloObIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HH(POPMALIKIO, IPEACTABICHHYIO B pa3HbIX (hopMax (TeKcT,
Tabnuia, cxeMa, WUTFOCTPAILHS | JIp. ).

ITepepabaTbIBaTh MOJYyYEHHYIO HH(MOPMALIUIO: CPAaBHUBATh U TPYNIIMPOBATH (DAKThI U

SIBJIGHUS; OTIPEAEIIATh NPUYUHBI SBJICHUHN, COOBITHII.

ITepepabaTbIBaTh MMOJYyYEHHYIO HH(MOPMALIUIO: 1€1aTh BBIBOABI HA OCHOBE 0000IICHUS 3HAHUH.
[IpeoOpazoBeiBaTh HHPOPMALIUIO U3 OJHON (DOPMBI B IPYTYIO: COCTABJISATH MIPOCTOM TUTAH M CJIOKHBIH
IUIaH y4eOHO-HayYHOT'O TEeKCTa.

[IpeoOpa3oBbIBaTh HHPOPMALUIO U3 OJHOM (POPMBI B APYTYIO: IPEICTABISITh HHOOPMALIUIO B BUJIE
TEKCTa, TaOJIMILIbI, CXEMBI.

CpenctBoM (GOpMUPOBAHUS ITUX AEUCTBUNA CIYKUT y4eOHBIN MaTepual.

Kowmynuxamusenvie YVJI:

JloHECTH CBOIO MO3ULUIO 10 APYTUX: O(POPMIIATH CBOM MBICIIU B YCTHOM M MUCbMEHHOM pedu ¢ yuEToM
CBOUX Y4EOHBIX U JKU3HEHHBIX PEUEBBIX CUTYAIUI.

JIoHECTH CBOIO MO3ULIMIO IO JPYTHUX: BBICKA3bIBaTh CBOIO TOUKY 3pEHUS U MbITaThcs €€ 000CHOBATH,
IPUBO/IS APTYMEHTBHI.

Cnywmarh Ipyrux, ObITaThCs IPUHUMATh APYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY
3peHusl.

CpenctBom GOpMHUPOBAHUS ITUX ACHUCTBUH CIIYKUT TEXHOJIOTHS MPOOIEMHOTO JUaiora
(moOy ) AaroImui U TOBOASAIIUIN TUATIOT).

YuraTh BCIyX U PO ceOsl TEKCThI Y4EOHUKOB U IIPU STOM: BECTHU «JIUAJIOT C aBTOPOM»
(mporuo3upoBaTh OyIyliee YTeHUE; CTABUTh BOIIPOCHI K TEKCTY U UCKaTh OTBETHI; IPOBEPSTH ceOs);
OTJIEJIATh HOBOE OT U3BECTHOI'O; BBIIEIATH IJIaBHOE; COCTABIIATH IUIAH.

CpenctBoM (OPMHUPOBAHUS 3TUX JEHCTBUI CIYKHUT TEXHOJIOTHSI IPOIYKTUBHOTO YTEHUSL.
JloroBapuBaThCs C JIFOJIbMU: BBIMOIHSS pPa3In4HbIE POJIU B TPYIIE, COTPYIHUYATh B COBMECTHOM
pelieHnu nTpooIeMsbl (3a1a4H).

Y4uTbcs yBaXXUTEIbHO OTHOCUTHCS K O3ULMH IPYTOro, IbITaThCS 10rOBapUBATHCS.

CpenctBoM (OpMHPOBAHUS 3TUX JEHCTBUI CIYXKHUT padoTa B MaJIbIX IPyMIax.

Ilpeomemmnuwie pezynromameul 7-9 Knacc:

BbInyCKHMK HAYYMTCSH:

e coOmomaTh mpaBuia O€30MAaCHOCTH M OXpaHbl Tpyna Mpu padoTe ¢ Y4eOHBIM U
1a0opaTOpHBIM 000y IOBaHUEM;

® [IOHUMAaTh CMBIC]I OCHOBHBIX (U3MUYECKHX TEPMHUHOB: (u3nyeckoe Teno, (HU3NIecKoe
SIBJICHHC, (I)I/I3I/I‘-IGCKaH BCJIMYMHA, CAUHULIbI U3MCPCHUSA

® pDacCro3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PCIIWTH MpPU IMOMOIIU (1)I/ISI/I‘ICCKI/IX METOOO0B,
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aHAJM3UPOBATh OTJENbHBIC 3Talbl MPOBEICHHUS HCCIEAOBAaHUA U HMHTEPIPETUPOBATH PE3YJIbTaThl
HAOJIIOJICHUH U OIIBITOB;

® CTaBUTh OMBITHI 10 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUI WM (U3NYECKUX CBOWCTB Tell 0e3
UCTIONBL30BAHUSL TPSIMBIX HM3MEPEHUH; TpH 3TOM (QOpMYyIUpOBaTh NpodiieMy/3agady y4eOHOTO
HKCIEPUMEHTA; COOUpPATh YCTAHOBKY M3 IPEUIOKEHHOIO0 O0OpYAOBaHUs; IPOBOJIUTH OMNBIT U
(bopMyIHpPOBATH BHIBOJIBI.

[lpumeuanue. Ilpu mnpoBeneHMH wuccneqOBaHUS (QU3MUECKUX SIBJIECHUM H3MEpUTENIbHBIE
npUOOPHI MCIIONB3YIOTCS JIMIIb KaK JAaTYUKU M3MEpeHHs (PU3WYECKHX BETUYMH. 3alucu TOKa3aHUi
IPSAMBIX U3MEPEHHI B 3TOM cilyyae He TpeOyeTcs.

® [IOHMMATh POJIb HKCIIEPUMEHTA B MOJyY€HUH HAyYHOH MH(OpMAIIH;

® TPOBOAMTH NpPSIMbIE M3MEPEHUS (PU3HMUECKUX BEJIWYMH: BPEMs, PACCTOSHHUE, Macca Tena,
o0beM, cuila, Temreparypa, atMoc(epHOe AaBJI€HHE, BIAXKHOCTb BO3]yXa, HANpsDKEHUE, CUJla TOKa,
panuanoHHbIil (HOH (C MCMOJIB30BAHMEM JO3MMETpA); MPU 3TOM BBHIOMpATh ONTHMAJBHBIN CHOCOO
M3MEpPEHUs U UCI0JIb30BaTh MPOCTEHIINE METO bl OLIEHKU HOIPEIIHOCTEN U3MEPEHUH.

[pumeuanue. JlroOasi ydeOHas mporpaMma JOJDKHA OOECHEeUMBATH OBJIAJACHUE MPSIMBIMH
U3MEPEHUSIMH BCEX NEPEUNCICHHBIX (U3NUYECKUX BEJTMUUH.

® [POBOAMTH UCCIIETOBAHUE 3aBUCUMOCTEH (PM3NUECKUX BEITMUUH C MCIIOIb30BaHUEM MPSIMBIX
WU3MEPEHUIl: TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3YJIbTAaThl MOJYYCHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHJE TaOMUI] M rpadUKOB, JIeNaTh BBIBOJABI 110 pe3yJibTaTaM
MCCIICIOBAHMS,

® [POBOAMTH KOCBEHHBbIE M3MEpPEHMs (U3NYECKUX BEIMYMH: IPU BBHIIOJHEHUH HU3MEpPEHUH
coOMpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIIEAys NPEIJIOKEHHOH WHCTPYKUUH, BBIYUCIATH
3HAQYEHUE BEJIMYMHBl M AHAJU3UPOBATh IOJIYUYEHHBIE PE3yJIbTaThl C YYETOM 33aJaHHOM TOYHOCTH
U3MEPEHUH;

® aHAJIM3WPOBATH CHUTYallUHd TPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
NPOSIBIIEHUE M3YYCHHBIX (U3UYECKUX SIBICHUM WIM 3aKOHOMEPHOCTEH U NPUMEHATh HMEIOIUECs
3HAHUS U X OOBSICHEHUS;

® [IOHMMATh NPUHLUIBI ASHCTBUS MAlllUH, IPUOOPOB U TEXHUYECKHX YCTPOWUCTB, YCIOBUS MX
0€301acHOr0 MCIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH;

® JCIIOJIB30BaTh NPU BBINIOJHEHWH YYEOHBIX 33/7a4 HAYYHO-TIOMYJSIPHYIO JIHTEPaTypy O
(bu3nuecKux SABJICHUSX, CIPABOYHbIE MaTepHuallbl, pecypchl HTEepHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® OCO3HaBaTh IIGHHOCTb HAy4YHBIX HCCIEJOBAaHUM, posib (GU3UKK B  PACHIMPEHUU
IpeCTaBICHUN 00 OKPYXKAIOIEM MHUPE U €€ BKJIAJ B yIIyUIICHUE KauecTBa KU3HH;

® JCIIOJIB30BATh NPUEMBI IOCTPOSHHS (U3NYECKUX MOJIENeH, MOUCKa W (OPMYIHPOBKH
JI0Ka3aTeJIbCTB  BBIABUHYTBIX TUIIOT€3 M TEOPETHYECKMX BBIBOJIOB HA OCHOBE 3MIIMPUYECKH
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHHMBAaTh TOYHOCTb M3MEpPEHMs (U3NYECKUX BEIMYHMH IO BEJIMYMHE UX OTHOCUTEIBHOMN
MOTPEIIHOCTH NPY MPOBEICHUH MPSIMBIX U3MEPEHUIA;

® CaMOCTOSITEIIHHO MPOBOJIUTH KOCBEHHBIC H3MEPEHHS M UCCIICIOBAHUS (PU3NUECKUX BEINIUH
C HCIIOJIb30BAaHUEM pPAa3IMYHbIX CIIOCOOOB M3MEpeHUs (U3NYECKUX BEIWYHMH, BbIOMpPATh CpPEICTBA
U3MEPEHHS C YYETOM HEO0OXO0AMMOM TOYHOCTH U3MEPEHU, 000CHOBBIBATH BBIOOP criocoba u3mMepeHus,
aJIeKBaTHOT'O MTOCTaBJIEHHOH 3aj1a4e, IPOBOIUTH OLIEHKY JOCTOBEPHOCTHU MOITYYEHHBIX PE3yJIbTaTOB;

e BOCHpUHUMATh HHPOpPMALUIO  (PHU3MYECKOrO  COAEpKaHUS B  HAYYHO-TIOMYJISIPHOU
JUTEepaType U CpPEeACTBAX MaccoBOM MH(OpManuy, KpPUTHYECKH OLEHMBATH IOJYUYEHHYIO
MHPOPMALINIO, aHATH3HUPYS €€ COAep KaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMaIuy;

® Co37aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOMICHHUS O (hM3NYECKHUX SBICHHUAX Ha
OCHOBE HECKOJBKUX HCTOYHMKOB WH(OpPMALMU, CONPOBOXKAATh BBICTYIUIGHHE IpEe3eHTaLueil,
YYUTBIBasi 0COOCHHOCTH ayIUTOPHU CBEPCTHHUKOB.

Mexann4yeckue siBJICHUSA

BbINYCKHUK HAYYHTCS:

® pAacrO3HaBaTh MEXAaHUYECKHE SIBICHMS M OOBACHATH HAa OCHOBE HUMEIOILUXCA 3HAHUN
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OCHOBHBIE CBOMCTBA HJIM YCIIOBUs IPOTEKAaHUs OTUX SBICHUU: PAaBHOMEPHOE U HEPABHOMEPHOE
NBIKEHUE, DAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBH)KEHHE, OTHOCUTEIBHOCTH
MEXaHUYECKOT0 JBM)KEHHUS, CBOOOJHOE IMAJCHUE TeJl, PABHOMEPHOE JBMXEHHE IO OKPYKHOCTH,
WHEpLMs, B3aMMOJCHCTBHE TE€J, PEAKTHMBHOE [BWKEHHE, Iepelada JaBICHUS TBEPABIMU TEJIAMH,
KHUJIKOCTSIMU UM Ta3aMH, aTMOC(EpHOE AaBJICHUE, IIJIaBaHKUE TEJl, PABHOBECHE TBEP/BIX TeJl, UMEIOIINX
3aKpEIUICHHYIO OCh BpalleHUs], KojebaTenbHOe ABMKEHNE, PE30HAHC, BOJHOBOE JIBIKEHUE (3BYK);

® OINUCHIBATh M3YYECHHBIE CBOMCTBA TNl M MEXAHWYECKHUE SBJICHUS, UCIONIB3Ys (U3NUECKUE
BEJIMYMHBI: TyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, TIEpHO]] OOpalleHus, Macca Teja, MIOTHOCTb
BelleCcTBa, CUia (Cuja TSXKECTH, CWIAa YIPYrocTH, CHUJa TpPEHHs), JaBlIeHHE, HMIIYJbC Tea,
KUHETHYECKasi PHEPTusl, MOTEHIMAJIbHAs dHEPrusi, MeXaHHYecKasi paboTa, MEXaHHUECKasi MOIIHOCTb,
KIIJl npu coBepiieHnH paboOThl ¢ UCIOJIB30BAHUEM IIPOCTOrO MEXaHU3Ma, CUJIa TPEHUs, aMIUIUTY]a,
IEepUOJ M 4YacToTa KojeOaHuM, JUIMHA BOJHBI M CKOPOCTb €€ pacHpOCTPAaHEHUs; NPU ONHCAHUU
IPaBUIbHO TPAKTOBaTh (PM3MUECKUI CMBICI MCIOJb3YyEMbIX BEJIWYMH, UX O0O3HAYEHUS U E€IUHMILIBI
U3MEpEHUs, HaXOIUTh (OPMYJbI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3NUECKON BETHYUHBI;

® aHAJIM3MPOBATH CBOMCTBA TEJ, MEXaHWYECKHE SIBJICHUS U MPOLIECCHI, UCTIONIB3YS (PU3NUECKUE
3aKOHBI: 3aKOH COXPAHEHMS SHEPIMH, 3aKOH BCEMUPHOI'O TATOTEHHWs, MPHUHILMII CYIEPIIO3WLIHHA CHII
(maxoxneHue paBHojeicTBytomeit cuibl), I, I u I 3axonsl HproTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa,
3akoH I'yka, 3akon [lackans, 3akoH ApxuMmena; MpU 3TOM pa3ivyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BBIPAYKEHUE;

® pasnuyaTh OCHOBHBIC NMPU3HAKU M3YYECHHBIX (PM3MUECKUX MOJENCH: MaTepuaibHasi TOYKa,
MHEpLHaIbHAas CUCTEMA OTCYETA,

e pemath 3a7a4yd, MCIOIb3Ys (QU3MUECKHE 3aKOHbI (3aKOH COXPAaHEHMsI SHEPrUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MpuHUMI cynepno3unuu cui, I, II n III 3akonsr HeroTOHA, 3aKOH COXpaHEeHMs
uMIysbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u Gopmyiibl, CBA3bIBaIOIINE (hU3HUYECKHE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEILECTBA, CHJIA, TaBJICHHUE, UMITYJIbC
TeJla, KUHETHYecKass OSHEprusi, NOTCHLHUAIbHAs »JHEpPrus, MexaHudeckas palboTa, MeXaHHUYecKas
MmortHocTh, KIIJ] mpocToro Mexanusma, cusa TpEeHHUs CKOJIbXEHUs, KO3 (PULIMEHT TpeHus, aMILIUTY 1A,
NepUOJI U YacToTa KoJebaHuil, [UIMHA BOJIHBI U CKOPOCTh €€ PacHpOCTPAHEHUs): Ha OCHOBE aHaIM3a
YCIIOBUSL 3aJaud 3alMChIBaTh KPAaTKOE YCIOBUE, BBIICIATH (PU3UYECKHE BEJIMYUHBI, 3aKOHBI U
dbopmysbl, HEOOXOOUMBIE JJIsi €€ PpELICHUs, HPOBOJUTH pacueTbl W OLIEHUWBATh pPEATbHOCTb
MOJIy4E€HHOT'0 3Ha4Y€HUs (PU3NUECKON BEIUYUHBI.

BBINYCKHUK MOJYYHUT BO3MOKHOCTE HAYYUThCH:

® JICIIOJIb30BATh 3HAHUS O MEXAaHMUYECKUX SIBJICHUSAX B MOBCETHEBHOM JKU3HU ISl 00€CTICUeHUS
0e30macHOCTH IpHU OOpallleHuH C NpUOOpaMU U TEXHUUYECKUMM YCTpOMCTBaMH, A COXpaHEHUs
3I0pOBbSl M COOJIIOJEHUS HOPM HKOJIOTMUYECKOTO IIOBEJCHMSI B OKpYXaloUlel cpene; NpUBOAUTH
IPUMEpPbl NPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKMX 3HAHUM O MEXaHWYECKUX SBICHHUAX U
¢u3nUecKnx 3aKOHAaX; TNPUMEpPhl HUCIOJB30BaHUS  BO30OHOBIISIEMBIX HCTOYHHUKOB  JHEPTUH,
9KOJIOTHYECKUX MOCJIEICTBUI UCCIEN0BAHNS KOCMUYECKOTO IIPOCTPAHCTB;

® pasnuyaTh FPAHULBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOLIMI XapakTep
(GyH/IaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHHs MEXAaHWYECKOW DSHEPIuu, 3aKOH COXpaHEHMs
UMITYJIbCA, 3aKOH BCEMHUPHOIO TATNOTEHHs) M OTPAaHMYEHHOCTb MCIOJIb30BAaHUS YAacCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

® HAXOJUTh a/IEKBATHYIO NPEJIOKEHHOH 3a/1aue (GU3NUECKYI0 MOJIENb, pa3pelaTb Ipodaemy
KAaK Ha OCHOBE UMEIOIINXCS 3HAHUM 10 MEXAHUKE C UCIIOJIb30BAaHUEM MAaTEMAaTUYECKOIO anmapara, Tak
Y IIPY IOMOLIY METOJIOB OLICHKH.

TenJioBbie ABJICHUA

BbInyCKHUK HAYYMTCS:

® pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBACHATh Ha 0a3e MMEIOLIMXCS 3HAHUN OCHOBHbBIE
CBOMCTBA WM YCJIOBHUS MPOTEKAHUS OTUX sABIEHUM: audPysus, HU3MeHeHue oObeMa Tel MpH
HarpeBaHuu (OXJIAXJEHUM), OOJblIast CKUMAEMOCTb TIa30B, Majas CXKXHUMAEMOCTb JKUAKOCTEH H
TBEPABIX TEJ; TEIUIOBOE pPABHOBECHE, WCIAPEHHE, KOHACHCAlMs, IUIABJIICHHE, KPUCTAJUIA3aLus,
KUTIEHHE, BIAXKHOCTh BO3/AyXa, Pa3JIMUHbIe CIIOCOObI Terionepeaayu (TeIonpoBOJHOCTb, KOHBEKIIUS,
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U3IyYEHHUE), arperatHble COCTOSIHUS BEUIECTBA, MOTJIOUICHHE SHEPTUU MPU UCTAPEHUU KUIKOCTH U
BBIJICJICHHE €€ MPU KOHCHCAIIMH Tlapa, 3aBUCUMOCTh TEMITEPaTyphbl KATICHUS OT JaBJICHHUS;

® ONUCHIBATh HW3YYCHHBIC CBOWCTBA TEJ W TEIUIOBBIC SIBJIICHUS, HCIONB3Ys (HU3UUYECKUE
BEJIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrusi, TeMIlepaTypa, YJelbHas TEIUIOEMKOCTh
BEILIECTBA, YJC/IbHAS TEIUIOTA IIABJCHUS, yAeJbHAs TEIUIOTa MapooOpa3oBaHMs, yAelbHAs TEILIOTa
CrOpaHus TOIUTNBA, KOA(DPHUIMEHT TONE3HOTO IEHCTBUS TEIUIOBOTO JBUTATENS; TMPU ONUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIIONIB3YEMBIX BEIIMYWH, UX O0O3HAUYCHHUS W €IMHUIIBI
U3MEpEHUs, HAXOAWTHh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUYECKYIO0 BEIMYMHY C JAPYyTUMHU
BEJIMYMHAMU, BEIYUCIIATD 3HAYCHHE (PU3HMUECKON BEIIMYNHBI;

® aHAJIU3MPOBATh CBOWCTBA TeEJ, TEIUIOBBIE SIBICHHS M IPOLIECCHI, HCIOJIb3Ys OCHOBHBIE
MTOJIOKEHHUST AaTOMHO-MOJIEKYJSIPHOTO YUSHHS O CTPOCHHH BEIIECTBA U 3aKOH COXPAaHECHUS YHEPTHUH;

® pa3nuyaTh OCHOBHBIE TPU3HAKH HW3YYEHHBIX (DHU3UYCCKUX MOJICICH CTPOCHHUS Ta3o0B,
JKUJIKOCTEN U TBEPIBIX TEIN;

® [PUBOAUTH MPUMEPHI MPAKTHUECKOTO HCIOJIb30BAHUS (PU3MUECKHX 3HAHWUK O TEIJIOBBIX
SIBJICHHSX

e pemiarh 3a/layd, HCIOJIb3ys 3aKOH COXpaHEHUsI JHEPruu B TEIUIOBBIX MpoIleccax U
(dbopMysIbl, CBS3BIBAIOIIME (U3MYECKHE BEITUYMHBI (KOJWYECTBO TEIUIOTHI, TEMIEparypa, yJeiabHas
TEIUIOEMKOCTh BEIIEeCTBA, YJENbHAs TEIUIOTa IUIABJICHHS, yJAeIbHAs TeIloTa NapooOpa3oBaHMS,
yZeNbHAs TEIJIOTa CrOpaHus TOIUIMBA, KO3 HUIIMEHT MOJE3HOTO ACHCTBUS TETUIOBOTO JBUTATENs): HA
OCHOBE aHalW3a YCIOBHS 3a/layMl 3alKChIBaTh KPATKOE YCIOBHE, BBIICTATh (PU3NYCCKUE BEIUYHHEI,
3aKOHBI ¥ (OPMYJIbI, HCOOXOIUMBIC /U €€ PELICHUs, MPOBOJIUTh PAaCUEThl M OIICHUBATh PEATHHOCTD
MOJTy4EHHOTO 3HAYCHUS (DU3MUECKON BEITMUUHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® JCIIOJB30BaTh 3HAHMS O TEIUIOBBIX SBICHHAX B ITOBCEIHEBHOM >KHM3HHM IJI1 OOECIedYeHUs
0e30macHOCTH TIpH OOpamieHuu ¢ npudopaMu W TEXHUYECKUMH YCTPOWCTBAMHM, IJISI COXpaHEHUS
3I0pPOBbSI M COONIOJCHUS HOPM HKOJIOTMYECKOTO TOBEICHHS B OKpYXKalollel cpene; MPUBOIHUTH
MPUMEPHI IKOJOTUYECKUX TOCIEACTBUNA pabOThl JBUTATENe BHYTPEHHETO CTrOpaHUs, TEIUIOBBIX H
TUAPORIIEKTPOCTAHLIUN;

® pa3IMYaTh TPAHUIIEI TPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIIUN XapakTep
(dbyHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHECHMsI SHEPTHMH B TEIIOBBIX IPOIECCax) H
OTPaHUYCHHOCTb UCTIOJIb30BAHMS YACTHBIX 3aKOHOB;

® HaxOJWUTh AJEKBATHYIO MPEJIOKEHHON 3a7aue (PU3NIECKYI0 MOJIEINb, pa3pemiarh npoodieMy
KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUH O TEIVIOBBIX SIBJICHHUSAX C MCIIOJIB30BAHHEM MaTeMaTHYECKOTO
ammapara, Tak ¥ Py MTOMOIIA METOJOB OIICHKH.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

BbInyCKHMK HAYYUTCSH:

® pacno3HaBaTh 3JIEKTPOMArHUTHBIC SBJICHHUS M OOBSCHATH Ha OCHOBE MMCIOIIMXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS STUX SIBJICHUM: 3JIEKTpU3AILUsl TEJ, B3aUMOJCHCTBUE
3apsAIOB, JIEKTPUUCCKUA TOK M €ro JEHCTBUA (TEIUIOBOE, XUMUYECKOE, MarHUTHOE), B3aUMOJICHCTBIE
MarHuTOB, AJIEKTPOMATrHUTHAS UHAYKIUS, IEUCTBHE MAarHUTHOTO IMOJISI HA MPOBOAHUK C TOKOM W Ha
JBIDKYILYIOCS 3apSKCHHYIO YacTHILy, JEHCTBUE SJICKTPUYECKOrO IMOJs Ha 3apsHKCHHYIO YacTHILY,
AJIEKTPOMATHUTHBIE BOJIHBI, MPSMOJIMHEHMHOE PacHpOCTpPaHEHUE CBETa, OTPAKEHHUE U MPETOMIICHHE
CBETa, IUCIEPCUS CBETA.

® COCTaBJATh CXEMbl OJJIEKTPUUECKUX LIETEeH ¢ TMOCIeNOBAaTEAbHBIM M MapajlieIbHbIM
COCIMHCHHEM DJIEMEHTOB, pa3inuas YCJIOBHBbICE OOO03HAUEHHUS DJIEMEHTOB DJJIEKTPUUYECKHX IIerein
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOIBTMETD).

® WCTOJb30BaTh ONTHUYECKUE CXEMBI JUIS TMOCTPOCHUS W300paKCHHI B TUIOCKOM 3€pKajie
cobOuparome JuH3e.

® ONUCHIBATh M3YyYECHHbICE CBONCTBA TE€I U DIIEKTPOMAarHUTHBIE SBJICHUS, HCIONb3YS
(¢u3MYeCKue BEIWYUHBL: DJICKTPUUECKUH 3apsAl, Cuja TOKa, OJJICKTPUUECKOE HaIpsHKCHHE,
AIIEKTPUYECKOE COMPOTHUBIICHUE, YJCIbHOE COMPOTUBIICHUE BEIIECTBA, pad0oTa AIEKTPUIECKOTO MO,
MOIIHOCTh TOKa, (DOKYCHOE PAcCCTOSITHUE M ONTHUYECKasl CHjla JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX
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BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; NPU OMNMCAHUM BEPHO TPAKTOBaTh (U3UYECKUN CMBICIH
HCIIOJIB3YCMbIX BCIWYMH, HX 0003HaueHusT u CAWMHUIBI HU3MCPCHUA, HaXOAWUTb q)OpMy.]'H)I,
CBSI3bIBAIOIME JAaHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMU BEITUYHMHAMHU.

¢ AHAJIM3UPOBATH CBOICTBa TCJI, DBJICKTPOMArHUTHBIC SABJICHUSA W IIPOLECCCHI, HCIIOJIb3Yys
¢buznyecKkue 3aKOHBI: 3aKOH COXpPaHEHUS 3JIEKTPUUYECKOTO 3apsna, 3akoH Oma ais ydacTka Lemw,
3ak0oH JIxoyns-JIeHna, 3aKOH IPSIMOJIMHEHHOIO pPAacIpOCTPAHEHHs CBETA, 3aKOH OTPaXCHUS CBETA,
3aKOH MpEJIOMJICHHsI CBETa; IMPU HSTOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H €ro
MaTEMaTHUYECKOE BbIPAXKEHHUE.

® IIPUBOJUTH NIpUMEPHI IIPAKTUYECKOTO HCIIO/IL30BaHUA buznyeckux 3HAHUI
03JIEKTPOMArHUTHBIX SIBIICHUSAX

e pemaTh 3aJa4d, UCTIONb3ys (PU3nuecKkue 3aKkoHbI (3akoH OMa JUIsl ydacTKa IIeTH, 3aKOH
Jlxoyns-JleHna, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAHEHUS CBETa, 3aKOH OTpPa)KCHHsI CBETAa, 3aKOH
IpeJoMIICHUS cBeTa) U (pOpMyIIbI, CBSI3bIBAIONINE (PU3UUECKUE BETUUMHBI (CHIIa TOKA, SIEKTPHUECKOE
HaANpsDKEHUE, DJEKTPUUECKOE COMPOTUBIICHHE, YAENbHOE CONPOTHBIICHHE BEIECTBa, pabora
AIIEKTPUYECKOTO TIOJISI, MOLTHOCTh TOKA, (DOKYCHOE PACCTOSHUE W ONTHYECKasl CHJIa JIMH3BI, CKOPOCTh
AIIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M YacToTa CBeTa, (POpMysbl pacuera 3JIEKTPUUYECKOTO
COIIPOTUBIICHUS IPUIIOCIEI0BATEIbHOM U IApajUIe]bHOM COEJUHEHMM IPOBOJHUKOB): Ha OCHOBE
aHaJlM3a yCJIOBHS 3aJla4yM 3allMChIBATh KPATKOE yCIOBUE, BBIACIATh (PU3HMUECKHUE BEIUYUHBI, 3aKOHBI U
q)OpMy.HBI, HGO6XOI[I/IMBIG oJjie €C pPCIICHHA, IMPOBOJAWUTL pacCudCTbl MW OLCHUBATHL PCAJIbHOCTb
MOJTy4EHHOT0 3HaUYeHUs (PU3NUECKON BEIUYUHBI.

BbIyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHMThCS:

® CIIOJb30BaTh 3HAHHUSA 00 OJICKTPOMArHuTHBIX SBJICHUAX B HOBCCHHGBHOﬁ KHU3HU 1A
obecriedeHus 06€30MaCHOCTU MpU OOpallleHMH ¢ NpUOOpaMH MW TEXHMYECKHMMM YCTpOHCTBaMu, IS
COXPAHEHHUsl 3/I0pOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOro IOBEACHUS B OKpYXKalollel cpene;
MPUBOUTH MPUMEPHI BIHSIHUS SJICKTPOMATHUTHBIX U3TYyYEHUH HA )KUBBIE OpPTaHU3MBI,

® pasnMyaTh FPAHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOLIHIA XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS JJIEKTPUYECKOrO 3apsia) M OrpaHUYEHHOCTb
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Jiis yyacTka 1enu, 3akoH Jlxoyinsa-Jlenua u ap.);

® UCMOJb30BaTh IPUEMBI MOCTPOEHUS (PUIUUECKUX MOJENel, Moucka U (HOPMYJIHPOBKU
JIOKA3aTeJIbCTB  BBIIBUHYTBIX THUIOT€3 M TEOPETHMYECKHX BBIBOJOB Ha OCHOBE JMIIMPUYECKH
YCTaHOBJICHHBIX (DAKTOB;

® HAXOAWUThH AJCKBATHYIO MPEAIOKEHHOU 3ajaue GU3NYECKYI0 MOJElb, pa3peliath mpodiemy
KaKk Ha OCHOB€ MHMCHIIHNXCA 3HaHUM 00 QJICKTPOMATrHUTHBIX SABJICHUAX C HCIOJIB30BAHUCM
MaTEeMaTHYeCKOT0 amnmnapara, Tak U [P MOMOIIU METOJO0B OI[CHKH.

KBanToBbIe siBJIeHUS

BbInyCKHUK HAYYMTCS:

® pacro3HaBaTh KBAHTOBBIE SBJICHUSA M OOBICHATH Ha OCHOBE MMEIOLIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WIIH YCJIIOBHA IIPOTCKAHUA OTUX SIBJICHUM: €CTECTBEHHAST U HCKYCCTBCHHAA paJJUOAKTUBHOCTD,
-, B- 1 y-u3ITyueHusl, BOSHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa U3IYUYEeHUsl aTOMa,

® OINHUCBIBATh U3YYCHHBIC KBAHTOBBIC SABJICHUA, UCIIOJIb3YyA (bHSPI‘-IeCKI/IC BCJIMYHUHBI: MaCCOBOC
YHCII0, 3apAI0BOE YHUCIIO, MEepUOoJ] IMoJlypacnaza, SHeprus (POTOHOB; MPU ONUCAHUU MPABHIBLHO
TPAKTOBAThH (bl/ISI/IIIeCKI/Iﬁ CMBICJI HUCIIOJIB3YyCMbIX BCIWYHH, UX O603Ha‘-IeHI/IH U CAWHHUILIBI U3MCPCHUA,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMU,
BbIYUCIIATH 3HAYCHUC d)HSH‘-I@CKOfI BCINYHHBI,

® AHAJIM3UPOBATH KBAHTOBBLIC SIBJICHUSA, UCIIOJIbB3YS (1)I/I3I/I‘I€CKI/IG 3aKOHBI U IIOCTYJIAThl: 3aKOH
COXPAaHEHUSl JHEPrUM, 3aKOH COXPAaHEHUS JJIEKTPUYECKOrO 3apsla, 3aKOH COXPAHEHUS MacCOBOIO
quciia, 3aKOHOMEPHOCTU W3JIyYEHUS U MOTJIOUICHHS CBETa aTOMOM, IPH 3TOM pPa3jinyaTh CIIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

® pa3iInyaTb OCHOBHBIE IIPU3HAKU IUIAHETAPHOM MOJEIM aTOMa, HYKJIOHHON MOJAENIU
aTOMHOTO $1/1pa;

® NPUBOJAUTH IPUMEPHI NPOSABICHUS B NPUPOJE U NPAKTHUYECKOTO HCIOJIb30BAHUSA
PaqOAKTUBHOCTH, SIACPHBIX U TEPMOSIAECPHBIX PEAKIUH, CIEKTPAIBHOTO aHAJIA3A.



BbIyCKHHK MOJIYYHT BO3MOKHOCTD HAYUYHUThCSH:

® JICIIOJIb30BAaTh MOJYYCHHBIC 3HAHHS B MOBCEIHEBHOW JKM3HU MPH 0OpalleHny ¢ mpubopamu
U TEXHUYECKUMHU YCTPOHCTBAMHU (CUETYMK HOHU3UPYIOIIMX YaCTHUIL, JTO3UMETP), Ul COXPaHEHUs
3JI0POBbS U COOJIOZICHUSI HOPM KOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpene;

® COOTHOCUTB PHEPIHIO CBSI3U ATOMHBIX SJEp € AE(PEKTOM MacCChl;

® [IPUBOAUTH IPUMEPHI BIHSIHHUS PAJAUOAKTHBHBIX W3IYyYEHUH Ha JKHUBBIE OPraHHU3MBI;
IIOHMMATh IIPUHLIMII JEHCTBUSI 103UMETPA U pa3jinyaTh YCIOBUS €r0 UCIIOJIb30BaHUS;

® [IOHMMAaTh OJKOJIOTMYECKHE MPOOJIEMbl, BO3HMUKAIOIIME IPU MCIOIb30BAaHUH ATOMHBIX
AJIEKTPOCTAHIUM, M IyTH PELICHUs 3TUX MpOoOJieM, MEPCHEKTUBBI HCIOJIb30BAaHUS YNPaBIIIEMOTO
TEPMOSIEPHOTO CHUHTE3A.

DJIeMeHTBI ACTPOHOMMH

BbinycKHUK HAYYHTCH:

e yKa3blBaThb Ha3BaHMs I1aHEeT COJIHEYHOM CHCTEMbI; pPAa3iIM4aTh OCHOBHBIE IPU3HAKHU
CYTOYHOT'O BpalleHus 3Be31HOr0 Heba, nBrxenus Jlynsl, ColHIA U IITaHET OTHOCUTEIHHO 3BE3I;

® TIOHHMMATh PA3JINYMS MEXKY FeIMOIEHTPUUECKON U T€OLIEHTPUUYECKON CUCTEMAMU MUPA;

BbIyCKHHK MOJIYYHT BO3MOKHOCTD HAYUYHUThCSH:

e yKa3bpIBaTh OOIIME CBOMCTBA U OTIMYMS IUIAHET 3€MHOM IPYIIIBI U INIAHET-TUTAHTOB; MaJIbIX
ten ConHe4yHON cHucTeMbl M OONBIIMX IUIAHET; IMOJIb30BAaThCA KapTOW 3BE3AHOr0 Heba Mpu
HAOJIIOIEHUAX 3BE3IHOrO HeDA;

® pa3InyaThb OCHOBHBIE XapaKTEpUCTHKU 3Be3[ (pa3mep, LBET, TemIepaTypa) COOTHOCUTh
LIBET 3BE3/IbI C €€ TEMIIEPATYPOii;

® pa3IMyaTh TUIIOTE3bI O MPOUCXOKAECHUN COJHEYHON CUCTEMBI.

L. Conep:xxanuey4e0HOro npeamera
®u3uka 1 Gpu3nYecKHe MeTOAbl U3yUYeHHUs PUPOIbI

O®usuka — Hayka o mnpupoae. dusuueckue Tena u sBieHus. Habmronenue u omnucaHue
¢dusnueckux sapneHuid. Gusnyeckuii sKkcepuMenT. MoeIMpOBaHue SBICHUH U 00BEKTOB PUPO/IBI.

®usznueckrue BEIWYUMHBI M UX U3MepeHHe. TOYHOCTh M NOTPenIHOCTh U3MEPEHUH.
Me:xnyHapoaHas cuctemMa eIMHULL.

®duznueckue 3aKoHbI U 3aKOHOMepHOCTH. Du3uka u texHuka. Hayunslit meton noznanus. Poib
¢u3uKy B OpMHUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexannuyeckue siBJIeHHUS

MexaHnnueckoe JABIDKEHHE. MarepuanbHas TOYKa Kak MoOJeNnb (PU3MYECKOro  Tena.
OTHOCUTENIBHOCTh ~ MeXaHu4eckoro aBmxkeHus. Cucrema  orcuera.dusmyeckue  BEIUYUHBI,
HEoOXO0UMBbIE JUIsl ONIMCAHMsI IBUKEHUS U B3aMOCBS3b MEKIY HUMHU (IIyTh, IEPEMEIIEHNUE, CKOPOCTD,
YCKOpeHHue, BpeMs IBUXKEHHs). PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKCHHUE.
PaBHOMepHOE nBHKEHHME IO OKpykHOcTU. [lepBwlii 3akoH HprooTOHa u mHepuusa. Macca Tena.
[ImotHocTh BemectBa. Cuia. Eaununbl cuibl. Bropoit 3akon Herotona. Tperuit 3axkon HeroToHa.
CBoOogHoe majgenue Ten. Cuna TsKecTH. 3aKOH BCEMHUPHOro TaroreHus. Cuia ynpyroctu. 3akoH
I'yka. Bec tenma. HeBecomocTh. CBSi3b MEXAy CHIOHM TSKECTU W Maccol Tena. JlmHamomerp.
PaBHozelicTBytonas cuna. Cuna tpenust. TpeHue ckonbkeHus. Tpenue nokos. Tpenue B npupoje u
TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMIyJibca. PeakTuBHOE ABWXKEHHME. MexaHudeckas padora.
Momnocte. Oneprus. IloTteHnumanbHas W KuHeTHueckas sHeprus. [IpeBpamieHue omHOro BHUAA
MEXaHUYECKOM 3HEPruu B Apyroil. 3aKkOH COXpaHEHUs MOJTHON MEXaHUYECKOM SHEPTUU.

[IpocTbie MexaHU3MBbI. Y CIIOBUSI PAaBHOBECHS TBEPIOIO TEla, UMEIOIIEr0 3aKPEIUIEHHYI0 OCh
IOBUKEHUS. MOMeHT cuinbl. [{enmp msasxcecmu mena. Poryar. PaBHoBecue cui Ha pblyare. Peruaru B
TexHuke, ObITy u mpupoxae. llogBuwxkHble U HemoABMXKHbIE Ojoku. PaBeHcTBO pabor mnpu
MCTIOJIb30BaHUM TPOCTBIX MEXAHU3MOB («30J10TO€ MpaBWIIO MeXaHHWKH»). KoadduuueHT mone3Horo
NEUCTBUS MEXaHU3Ma.

Hasnenne TBepAbIX Ten. Egunuiel mamepenust naineHus. CriocoObl M3MEHEHHs JaBIICHUSL.
JaBnenue xuakoctedl m razoB 3akoH [lackans. [laBineHue *KUAKOCTM Ha JHO U CTEHKH COCYJa.
CoobOmraromuecss cocynsl. Bec Bozmyxa.AtmocdhepHoe naBicHue. V3mepeHune arMocgepHOTo
nasnenus. OnbIT Toppuuennu. bapomerp-anepous. ATMocepHoe AaBIeHNE HAa PAa3IUYHBIX BHICOTAX.
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I'mapaBianueckue MexaHu3Mbl (Tpecc, Hacoc). JlaBieHue >KUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX
teno. Apxumenosa cuia. [lnaBanue ten u cynos BosayxoriaBanue.

Mexannueckue konebanus. Ilepumon, wuactota, amrumMryna KosiebaHuil.  Pe3oHaHc.
MexaHuyeckue BOJIHBI B OJHOPOAHBIX cpenax. JlinHa BoJIHBL. 3BYK Kak MeEXaHHWYecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenoBble ABIeHUA

Crpoenue BemecTBa. ATOMBI M MOJIEKYJbl. TelioBoe [BMKEHHE aTOMOB M MOJIEKYJI.
Huddys3us B rasax, XUIKOCTIX M TBEpIbIX Tenax. bpoynosckoe Osuocenue. BzaumonelicTBue
(IpuTSHKEHHE M OTTAJKUBAaHUE) MOJIEKYJ. ArperaTtHble COCTOSIHUS BellecTBa. Pasnnuue B CTpoeHMH
TBEPABIX TN, KUAKOCTEN U ra3oB.

TemnoBoe paBHoBecue. Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOpPOCTBIO XaOTHUYECKOIO
IBWKEHUS dYacTull. BHyTpeHHsisi sHeprus. Pabota u Temonepenaya Kak CHOCOOBI H3MEHEHMSI
BHYTpeHHel sHepruu tena. Temnonposoanocts. Konsexuus. M3myuenue. Ilpumeps! Teruionepenaun B
npuposie u TexHuke. KomndyecTBo TerioThl. YeiabHas TEIUIOEMKOCTb. Y AelbHas TEIUIoTa CropaHus
TOIUIMBA. 3aKOH COXPAaHEHUs M IPEBPALICHMS SHEPrUUM B MEXAHMYECKMX M TEIUIOBBIX IPOLECCAX.
[InaBneHune u oTBepAEBaHHE KPUCTAJUIMUECKUX Ted. YAelbHas TeIuloTa IUiaBieHud. Vcmapenue u
KoHAeHcauus. [lornoienre 3Hepruy Npu UCHAPEHUH KUJIKOCTH U BBIIEICHHUE €€ IIPU KOHJEHCALUU
napa. Kunenue. 3aBUCHUMOCTh TeMIlepaTypbl KUIIEHUS OT JaBJieHHs. YJAeiapHas TeIiora
napooOpa3oBaHMs W KOHJEHcaluu. BrnaxHocTe Bo3ayxa. PabGora raza mnpu paciidpeHuu.
[IpeoOpa3oBanus SHEpPruM B TEIUIOBBIX MalllMHaxX (mapoBas TypOWHa, JBUTATEIb BHYTPEHHETO
cropanusi, peakTuBHbIM aBurarens). KIIJl TemnoBoil MammHbl. Jkonozsuueckue npoobremvl
UCNONIb306AHUSA MENT0EbIX MAULUH.

JIEKTPOMATHUTHBIE SIBJICHUSI

Onexrpusanus ¢puznyeckux Ten. BanmozeiicTBue 3apsskeHHBIX Tell. [IBa poaa 3JIeKTpHUUecKUx
3apsAAoB. JleIMMOCTh DJJIEKTPUYECKOTO 3apsAfa. OJEMEHTAPHBIM JJIEKTPUYECKMM 3apsiA. 3aKoH
COXPAHEHUs BJIEKTPUUYECKOro 3apsna. [IpoBogHUKY, MOIYHIPOBOJHUKA U HU30JSATOPHI 3JIEKTPUUECTBA.
DNEeKTPOCKOMN. DJIEKTPUUECKOE I0JIe KaK OCOOBIA BUA MaTepUH. HanpsasiceHHocmb 91eKmpuyecKozo
nond. JlecTBUE DSIEKTPUYECKOTO TMOJsl Ha JJIeKTpUueckue 3apsaabl. Konoencamop.Onepeus
INEKMPUYECKO20 N0 KOHOeHCamopa.

OnexTpuueckui ToK. ICTOUHUKH 3JIEKTPUUECKOT0 TOKa. DJIEKTpUUecKas 1elb U €€ COCTaBHbIE
yactu. HampaBneHue u AeWCTBHA 3IEKTpUYECKOro Toka. HocuTenum sieKTpuyecKux 3apsioB B
Metayax. Cuiia Toka. DJIeKTpUYECKOe HampshKeHHe. DJIEKTPUYECKOE CONPOTUBICHHUE MPOBOJIHUKOB.
EnuHuLBI COIPOTUBIICHMUS.

3aBUCHUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Owma Juisi yyacTka Lenu. YJenbHOe
conporusieHue. Peocratel. [locnenoBarenpHOoe  coequHEHHE NPOBOAHUKOB. [lapannensHoe
COEIMHEHHE NTPOBOTHUKOB.

PaboTta 3neKTpHuYECKOro MOJs IO MEPEMEIIEHUI0 3JIEKTPUYECKUX 3apsaoB. MOITHOCTb
ANEKTPUUECKOT0 ToKa. HarpeBaHue mMpOBOJHUKOB 3JEKTPUYECKUM TOKOM. 3akoH J[xoyns - Jlenima.
DJeKTpUUYeCcKUe HarpeBaTelbHbIe U OCBETUTENbHbIE IPpuOopbl. KopoTkoe 3ambikaHue.

MarnutHoe mosne. Muaykmuss mMarHuTHOTO TOJsA. MarnutHoe mosne Toka. OmbIT Dpcrena.
MarautHoe IoJie MOCTOSHHBIX MarHuToB. MarHutHoe mnoje 3emid. DJIeKTpoMarHur. MaraurtHoe
0JIe KaTyUIKU ¢ TOKOM. [IpuMeHeHune anekTpomMaruuToB. JleiicTBe MarHUTHOTO IMOJIA Ha MPOBOAHUK
C TOKOM M JIBWXKYILYIOCS 3apsbKeHHY0 dactuny. Cuna Amnepa u cuna Jlopenya. DIEKTPOBUTATEND.
SIBnenue anekTpoMarHuTHON MHAYKLIUA. OnbiTel Dapanes.

OnekTpoMarHuTHble kosnebanus. Korebamenvuoiti konmyp. dnekmpozenepamop. Ilepemennuiii
mok. Tpancghopmamop. llepemaua HIEKTPUUECKOM JHEPTHU HA PACCTOSHUE. DJIEKTPOMArHUTHBIC
BOJIHBI U HUX CBOWCTBA. [lpumyunvl paouoceésasu u menesuoeHus. Bauanue snexmpomacHumHbix
U3BTYYEHUU HA HCUBbIE OP2AHUSMDL.

CBer — onekrpomarHuTHele BosiHAa. CkopocTh cBera. McTOuHMKHM cBeTa. 3aKkoH
MPSIMOJIMHEMHOIO paclpoOCTpaHEHUE CBETAa. 3aKOH OTpaxkeHus cBeTa. Ilimockoe 3epkano. 3akoH
npeiaomieHust ceera. JInH3bl. POKyCHOE pacCTOSIHME M ONTHYecKas cuia JHH3blL. M300paxeHue
npeaMera B 3epkaiie u juH3e. Onmuueckue npubopel. I'na3 kak onrudeckas cucrema. [lucnepcus
cBeta. Unmepghepenyus u ougppakyus ceéema.

11



KBanToBbIe siBJICHUSA

Crtpoenue artomoB. Ilmanerapnas mopenb atoMa. KBaHTOBBIM XapakTep IHOIVIOMIEHUS U
UCIIyCKaHMsI CBETa aTOMaMHU. JInHelHyaThle CIIEKTPHI.

Omertel Pesepdopna.

CoctaB atomHoro snapa. IIpoToH, HEUTPOH M D3JEKTpOH. 3akoH OWHIITEHHAa O
[IPONOPLMOHATIBHOCTY Macchl W JHepruu. [egexm macc u sHepeus c6A3U AMOMHBIX 50€p.
PaguoaxtuBHoCTh. Ilepuon momypacmana. Anbda-usnydenue. bema-uznyyenue. I'amma-u3nydyeHue.
SAnepubie peakuuu. Mcrounuku sneprun ConHua M 3Be3l. SnepHasi sHepretuka. Ikono2uueckue
npobiemvl pabomvl amoOMHbIX daeKkmpocmanyuil. J{o3uMerpus. Bausnue paouoakxmugHbix usiryyeHull
HQA JiCUBble OP2AHUIMDBL.

Crtpoenue u 3Bo0onuA Beesiennoi

['eonenTpryeckas u rearMoLeHTpUYecKas cucteMbl Mupa. dusudeckas npupoia HEOECHBIX Tel
Conneunoii cucremsl. [Iponcxoxaenue Conneunoi cucremsl. @usnueckas npupoga ConHLA U 3BE3 1.
Crpoenue Beenennoil. OBomonusa Beenennoit. I'unoresa bonbiioro B3peiBa.

IIpumepHBbIe TEMBI JIA00PATOPHBIX M MPAKTHYECKHUX PAdOT

JlabopaTopubie pabOThl (HE3aBUCHUMO OT TEMATHYECKOW MPUHAIICKHOCTH) JETATCS
CJIEYIOIINE TUIIBI

e [IpoBenenue npsiMbIX U3MEPEHUH (PU3MUECKUX BEIUIHH
e Pacuer 1mo moJsyuyeHHBIM pe3yJbTaTaM NPSMBIX HU3MEPEHUN 3aBUCUMOr0 OT HHMX IapameTpa

(KOCBEHHBIE U3MEPEHHUS).

e HaOmnronenue sSBJICHUN M MOCTaHOBKA OMBITOB (Ha KaYECTBEHHOM YpPOBHE) IO OOHApY>KEHUIO

(akTOpOB, BIMAIOLIMX HA IPOTEKAHNUE JaHHBIX SBJICHUM.

e lccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT APYrOil € MpeacTaBICHHEM
pe3yabTaToOB B BUJE TpaduKa WM TaOIHIIbL.
e [IpoBepka 3aJaHHBIX MPEANOJIOKEHUH (MpsiMble U3MEpeHHs (PU3MUECKUX BEIMYUH U

CpaBHEHHUE 3aJJaHHBIX COOTHOIIECHUN MEX/1y HUMH).

e 3HAKOMCTBO C TEXHUYECKUMH YCTPONCTBAMU U UX KOHCTPYUPOBAHHUE.

JIrobast pabouasi mporpamma JOJDKHA IpeaycCMaTpUBaTh BBINOJIHEHHE J1a0OpaTOpHBIX paldoT
BCEX yKa3aHHBIX TUIOB. BpIOOp TemMaTuku M yncia paboT KaXkJI0To TUIA 3aBHCUT OT OCOOEHHOCTEH
paboueii nporpammsl 1 YMK.

IIpoBenenue NpsAMbIX U3MepeHHl (PU3NMYECKHUX BeJTUYUH
N3mepenue pasmepos Tell.
N3mepenne pazMepoB MajbIX Tell.
N3mepenue maccol Tena.
N3mepenue oobema tena.
N3mepenue cuibl.
W3mepenue BpeMeHu npolecca, nepruoja KojeOaHui.
W3mepenue temneparypsl.
N3mepenue naBineHus Bo3ayxa B OaJJIOHE O] OPITHEM.
N3mepenue cuiipl TOKa M €ro peryJIupoBaHue.
10. WN3mepenue HanpsKEHUS.
11. H3mepeHue yriaoB najgeHus v NpeJIOMIICHUS.
12. M3mepenue (HoKyCHOrO pacCTOSTHUS JIUH3HI.
13. H3mepeHue paauoakTUBHOIO (oHa.
Pacyer 1no mnojy4YeHHBIM Ppe3yJbTaTaM MPSAMbIX H3MEPEeHHIl 3aBHCHMOI0 OT HHUX
napaMmerpa (KOCBeHHbI¢ H3MEPEHHA)
1. M3mepeHue IIIOTHOCTH BEIIECTBA TBEPIOTO TEIA.
Omnpenenenne ko3 umenTa TpeHUs CKOJIbXKEHHUS.
Onpenenenre KeCTKOCTU TPy KUHBI.
Onpenenenne BITAIKABAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha MOIPY>KEHHOE B JKUJKOCTb TEJO.
OrmpeneneHne MOMEHTA CHJIBI.
N3mepenne ckopocT paBHOMEPHOIO JBUKECHHUS.
N3mepeHne cpenHeil CKOPOCTH JBHKECHUS.

XN R =

e

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

18.

M3mepeHue ycKopeHHst paBHOYCKOPEHHOTO JIBM)KEHHUSL.

Ompenenenre pabOTHI M MOIITHOCTH.

OmnpeneneHre 4acTOThl KOJIeOaHUH rpy3a Ha MpYKUHE U HUTH.

OmnpeneneHne OTHOCUTEIFHON BIaKHOCTH.

OmnpeneneHne KOJIMYECTBa TEIUIOTHI.

Omnpenenenne yaenbsHON TEIIIOEMKOCTH.

H3mepenue paboThl U MOLTHOCTH JIEKTPHUECKOTO TOKA.

N3mepenne conpoTUBIICHMS.

OmnpeneneHne ONTHYECKONW CUIIbI JTMH3bI.

HccnenoBanre 3aBUCUMOCTH BBITAJKUBAIOMICH CHIBI OT O0ObEMa IOTPYKEHHOH YacTh OT
IUIOTHOCTH KHMJKOCTH, €€ HE3aBUCUMOCTHU OT INIOTHOCTU M MAcChl Teja.

VccnenoBanue 3aBUCMIMOCTH CHITBI TPEHHS OT XapakTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT
TUIOILA/H.

Ha6uionenne sBJeHHHd M TOCTAHOBKA ONBITOB (HA KayeCTBEHHOM YPOBHe) 10

o0HapYy:KeHUI0 (PAKTOPOB, BIUSIOIIUX HA MPOTEKAHHE TAHHBIX ABJIEHUI

I.

SIS0 0N U AW

13

14.
15.
16.
17.

18

HaOrotenue 3aBUCHMOCTH TTepHOia KOJICOaHHd rpy3a Ha HUTH OT JITUHBI U HE3aBUCUMOCTH OT
MAacCHL.

Ha0rotenue 3aBUCUMOCTH TIepHoa KojieOaHni Tpy3a Ha MPYKUHE OT MACChl U )KECTKOCTH.
Habmroienue 3aBUCMMOCTH JJaBJICHUS ra3a 0T 00beMa U TeMIIepPaTyphl.

Ha0umroieHue 3aBUCUMOCTH TEMIIEPATYPhl OCTHIBAOIIEH BOJIBI OT BPEMEHHU.

HccnenoBanue siBICHUS B3aUMOJICHCTBHSI KATYIIIKK C TOKOM M MarHUTa.

HccnenoBanue sIBIICHUS 2JICKTPOMArHUTHOW WHIYKIIHH.

Habmtoienue siBIeHUS OTpaXXCHUsI U MPEIIOMIICHHUS CBETA.

HalGmronenue siBnieHus qucriepcu.

OO6napy>xeHue 3aBUCUMOCTH COTIPOTHUBIICHUS IPOBOIHUKA OT €T0 IMapaMeTPOB M BEIIECTBA.

. UccnenoBaHue 3aBUCUMOCTH Beca Tella B JKUAKOCTH OT 00bEMa MOrPy>KEHHON 4acTH.
. UccnenoBanue 3aBUCUMOCTH OJHOM (DU3MYECKOM BEIMYMHBI OT APYro C HpeACTaBICHUEM

pe3yabTaToOB B BUJE TpaduKa W TaOIHIIBL.

. UccrnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.
. UccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHH IpPU PABHOYCKOPEHHOM JIB)KEHUH O€3

Ha4yaJbHOU CKOPOCTH.

HccenenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITyTH IIPU PAaBHOYCKOPEHHOM JIBHYKECHHH.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI IaBJICHUS.

HccnenoBanue 3aBUCUMOCTH AeOpMaIUK MIPY>KUHBI OT CUJIBL.

HccnenoBanue 3aBUCUMMOCTH NTEPHO/a KOJICOAHUH rpy3a Ha HUTH OT JUINHBI.

. UccnenoBaHue 3aBUCUMOCTH II€PHO/Ia KOJICOAHUH Ipy3a Ha MPYKUHE OT )KECTKOCTH U MacChl.
19.
20.
21.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 IPOBOAHMK OT HAIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 JaMIIOUKy OT HAMpsKEHHUS.

HccnenoBanue 3aBUCMMOCTH yIUIa IPEJIOMIIEHUS OT yTIJjla MaIeHUsl.

IIpoBepka 3aJaHHBIX NpPeNNoJIOKeHHIl (MpsAMble HU3MepeHHUs] (PU3MYECKMX BeJIUYMH H

CpaBHEHHUE 32JaHHBIX COOTHOIIEeHN Mexay HuMHu). [IpoBepka runores

I.

2.

PR

[IpoBepka rumoTe3bl O JMHEWHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA >XKUAKOCTU B TpPyOKe OT
TEeMIIEpaTyphl.

[IpoBepka rHIOTE3Bl O NPSIMOM NPONOPLUUOHAIBHOCTH CKOPOCTH IIPU PAaBHOYCKOPEHHOM
JBIKEHUU IIPOUICHHOMY ITyTH.

[IpoBepka rumnoTe3pl: Mpy MOCIEN0BATENBHO BKIOYEHHBIX JIAMIIOYKH U IIPOBOJHUKA WM JBYX
IIPOBOJHMKOB HAIIPSDKEHUS CKIIAIbIBATH HENbB3S (MOXKHO).

IIpoBepka nmpaBuia CJI0KEHUS TOKOB Ha IBYX NapaJlJIEIbHO BKIIOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMH U HX KOHCTPYHPOBaHHE

KoHcTpynpoBaHne HaKIOHHOM IUNIOCKOCTH ¢ 3aaHHbIM 3HaueHuem KII1/I.

KoHcTpyupoBanue apeoMeTpa 1 UCIbITaHUE €0 PadOTHI.

COopKa 2JIeKTpUYECKON LIENU U U3MEPEHUE CUIIbI TOKA B €€ Pa3IMYHbIX Y4aCTKaX.

COopka 371eKTpOMarHuTa 1 UCIbITAaHUE ero JeHCTBUS.
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KoHncTpynpoBanue 31eKTpogBuraress.
KoHcTpynpoBanue MoJenu Tejeckona.

R R

O1eHKa CBOETO 3peHUs U OAOOp OYKOB.
10 KoHcTpynpoBaHue npocreumero reueparopa.
11. U3yuenue cBOMCTB N300paskeHMsI B JTMH3AX.

TemaTuuyeckoe NJIAHUPOBAHUE
7 kaacc (2 yaca B He/leJI10)

KoHcTpyupoBaHue MoJ1eN JIOAKH € 33JaHHON I'PYy30I10IbEMHOCTBIO.

I/I3yquHe QJICKTPHUYCCKOI'O ABUTATCIIA ITOCTOSAHHOTO TOKA (Ha MOI[GJ'II/I).

Tema KonuuectBo
JacoB
Pu3uKa — HayKa O PUPOJIE 5
IlepBoHayaabHBIC CBEJICHUS O CTPOSCHUH BEIIECTBA 8
BzaumopeiictBue Ten 20
JlaBneHue TBepAbIX TEI, JKUAKOCTEH U Ta30B 18
PaboTa u MOITHOCTB. DHEprus 14
[ToBTOpEHUE 3
Bcero: 68
8 kiacc (2 yaca B Hee110)
Tema KonuuectBo
JacoB
TennoBbie IBICHUSI 25
DJIEKTPUUYECKUE U MArHUTHBIC SIBJICHUS 30
CBeTOBEBIE SIBICHHUSI 13
Bceero: 68
9 kaacc (3 yaca B He1eJI10)
Tema KomnuuecTBo
JacoB
3aKOHBI B3aMOJACHUCTBHUS U IBMKCHHUS TEI 34
MexaHnueckue Kojie0aHus W BOJIHBL. 3BYK 15
DIEKTPOMArHUTHOE MOJIE. 25
CrpoeHue aToMa U aTOMHOTO Sipa. 20
CtpoeHue 1 3Bo0IUs BeeeHHOoN. 5
[ToBTOpEHUE 3
Bcero: 102

IInanupyemble pe3yabTaThl H3y4YeHHS Y4eOHOI0 MpeaMeTa
Mexannyeckue SIBJIEHUSI
BrinyckHuk Haydures:
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* pacmo3HaBaTh MEXAHMYECKUE SBICHHUS W OOBICHATH HAa OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE€ CBOWCTBa WJIM YCJIOBHUS MPOTEKAHUS 3TUX SBJICHUN: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE TMaJeHHWE TeJl, HEBECOMOCTb, PAaBHOMEpPHOE MABHMKEHHE IO
OKPY>KHOCTH, UHEPIUS, B3aUMOJICHCTBUE TEJ, Nepeladya JaBJICHUS TBEPABIMHU TEJIAMH, )KUIKOCTIMH U
razamu, atMocepHoe JaBJIeHUE, TUIaBaHUE TN, paBHOBECHE TBEP/BIX Tell, KOeOaTeIbHOE JABIKEHUE,
PE30HaHC, BOJTHOBOE JBHKCHUE;

* ONUCHIBATh M3YYCHHBIE CBOMCTBA TEI M MEXAHUYECKHE SIBJICHUS, UCIONB3Ys (hU3HUECKUe
BEJIMYMHBIL: MyTh, CKOPOCTh, YCKOPEHHE, Macca TeJla, IUNIOTHOCTh BEUIECTBA, CHJIA, JABJICHHUE, UMITYJIbC
Tena, KUHETHYeCKas DJHEPrus, IMOTCHIMAbHAS DSHEPrus, MeXaHuuyeckas paboTa, MeXaHHYecKas
momrHocTh, KIIJ[ mpocToro mexanusma, cwia TpEeHHs, aMIUIUTYJA, MEPUOJ] M 4YacTOTa KOJICOAHHH,
JUIMHA BOJIHBI M CKOPOCTh €€ pachpOCTpaHEHUs; MPHU ONUCAHUH MPAaBUIBLHO TPAKTOBATh (PU3UUYECKUIN
CMBICJI MCIOJIb3YeMBbIX BEJIMYMH, MX OOO3HAUCHUS W EAWHHIBI W3MEPEHHUS, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SIBJICHHUS U MIPOLIECCHI, UCTIONB3YsI (PU3HUECKUE
3aKOHBl W [PUHLMIBLI: 3aKOH  COXPAaHEHUs  JHEPrUM, 3aKOH BCEMHUPHOIO  TATOTEHUS,
paBHOAeUcTBYIOMmAs cuia, I, II u Il 3akonbl HproTOHA, 3aKOH COXpaHEHHUs] MMITyJbCca, 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMmesa; MpU TOM pa3inyuaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro
MAaTeMaTUYECKOE BBIPAKEHUE;

* pa3ianyaTh OCHOBHBIC MPHU3HAKW M3YyYEHHBIX (M3MYECKUX MOJENEH: MaTepualbHas TOYKa,
HHEPLIHAAIBHAS CUCTEMA OTCUETA,

* pemiath 3a/a4yM, HCMIONb3ysl (U3NYECKHUE 3aKOHBI (3aKOH COXPAaHEHUsS SHEPTuH, 3aKOH
BCEMHMPHOI'O TATOTEHUS, MpuHUMI cynepno3unuu cui, I, II n III 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna) u GOpMyJIibl, CBSI3bIBAIOIINE (PU3UUIECKIE
BEJIMYUHBI (TIyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, IJIOTHOCTh BEIIECTBA, CUJIA, IaBJICHHUE, UMITYJIbC
Tena, KUHETHYeCKas DJHEPrus, IMOTCHIMAbHAS DSHEprus, MeXaHuuyeckas paboTa, MeXaHH4YecKas
MomHocTh, KII/[ mpocTtoro mexanusma, cujla TPEHHS CKOJIbKEHUS, aMIUIMTY/a, MEPUOJ M 4acToTa
Kojie0aHuil, IJTMHA BOJHBI U CKOPOCTh €€ pacmpOCTpaHEHHs): Ha OCHOBE aHalM3a YCJIOBUS 3aJla4yd
BBIJICNIITh (DU3UYECKHUE BEIMYMHBI U (QOPMYIBI, HEOOXOAMMBIC I €€ pEIICHHUs, W IPOBOJUTH
pacy€Thl.

BpINyCKHHK MOTYyYHUT BO3MOKHOCTh HAYUHUTHCS:

* HCIIOJIb30BATh 3HAHUS O MEXAHUYECKHX SBICHUSX B MOBCEAHEBHON KU3HU JJIsi 00ECIICUCHUs
0e30macHOCTH TIpH OOpalieHuu ¢ npudopaMu W TEXHUYECKUMH YCTPOWCTBAMHM, IJISI COXpaHEHUS
3JI0POBBS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEH cpee;

* IPUBOJUTH MIPUMEPHI MPAKTUUECKOTO MCTIONB30BaHMs (PU3UIECKUX 3HAHUNU O MEXaHUYECKUX
SABIICHUSAX © (PU3UYECKHX 3aKOHAX; UCIOJIb30BAaHUS BO30OHOBISIEMBIX HMCTOYHHUKOB OSHEPTHUU;
AKOJIOTMYECKHX MOCIEICTBUI UCCIETOBAHUS KOCMUYECKOTO TPOCTPAHCTBA;

* pa3iauyaTh TPAHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapakTep
(byHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs
MMITyJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) M OrPAHUYEHHOCTb MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB
(3akoH ['yka, 3akoH Apxumenaa u 1ip.);

* npuémMam moucka u (popMyIHPOBKU JT0KA3aTEIHCTB BHIABUHYTHIX TUIIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (haKTOB;

* HaXOJUTh aJIEKBATHYIO MPEJIOKEHHOH 3a/1ade (pU3nUecKyro Mojielb, pa3penaTs npooiemy
Ha OCHOBE HMEIOIIMXCS 3HAHUW MO MEXAaHUKE C MCIOJIb30BAaHUEM MATEMAaTHYECKOro armapara,
OLICHUBAThH PEATLHOCTD MOJyYEHHOTO 3HAUYCHUs (DU3HMUECKON BEIUYNHBI.

TennoBeie sIBICHUS

BrinyckHUK HayduTCA:

* pacIio3HaBaTh TEIUIOBBIC SIBICHUS W OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITHX sBICHHA: Tuhdy3us, nu3MeHeHue o0bEMa el

IIpY HarpeBaHuM (OXJaXIEHUH), OoybllIas CKUMAEeMOCTh Ta30B, Majlasg C)KHUMaeMOCTb
JKUJIKOCTEM M TBEPABIX TEN; TEIUIOBOE PABHOBECHUE, WCIIAPEHUE, KOHJEHCALUs, IUIaBJICHHUE,
KpUCTAJUTH3AIUs, KUTICHUE, BIAKHOCTh BO3/IyXa, Pa3IMYHBIC CIIOCOOBI TEIUIONIEpEaayH;
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* ONMUCHIBATh M3YYECHHbIC CBOWCTBA TeJ M TEIUIOBBIE SIBJICHMSA, MCIONB3Ys (hU3NUYECKHE
BEJIMYMHBI: KOJMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEPrusi, TeMIeparypa, yAeidbHas TEeIIOEMKOCTb
BEIIIECTBA, yJIeJIbHAS TEIUIOTA IUIABJICHUs M apooOpa3oBaHus, yAedbHas TEIJIOTa CrOpaHus TOIUIUBA,
KOA((UIMEHT IOJIE3HOTO JEHUCTBUS TEIJIOBOI'O JBHUraTelis; MPHU OMHMCAHWUU MPABUIBHO TPAKTOBATh
(bu3nueckuil CMBICA HUCIOJIb3YEMbIX BEJIWYMH, WX OOO3HAYECHUS U E€JUHULBI U3MEpPEHHs, HaXOIUThb
(G opMyJibl, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUHUHY C IPYTMMH BEJTUYUHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBJIEHUS U IPOLIECCHI, HCIOIb3Ys 3aKOH
COXPAaHEHHUs DHEPruM; pa3iuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BBIPAXCHMUE;

* pa3iaMyaTh OCHOBHBIE IPU3HAKU MOJIEJIEH CTPOEHUS I'a30B, KUAKOCTEN U TBEPBIX TEI;

* pemaTth 3a7a4M, HCIOJIb3Yys 3aKOH COXPaHEHHs YHEPTUH B TEIUIOBBIX Ipolieccax, Gopmybl,
CBsI3bIBatOLIME (DU3MUECKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrusi, TeMIeparypa,
yllenbHasi TEIUIOEMKOCTh BEILIECTBA, yAEIbHAs TEIJIOTa IUIABJICHHS U MapooOpa3oBaHMs, yJeJIbHAs
TEIUIOTa CropaHus TOIUIMBA, KO3(DPUIMEHT MOJE3HOro JEHCTBHS TEIUIOBOTO JIBUraTelisl): Ha OCHOBE
aHajgM3a yCJIOBMS 3a/a4M BBIACIATH (DU3MYECKHE BEIWYMHBI M (OpPMYJbl, HEOOXonuMmble i e
pelIeHus1, 1 MPOBOJUTh PaCUETHI.

BbIIyCKHHMK IIOJTy4UT BO3MOYKHOCTb HAyUUThC:

* HCII0JIb30BATh 3HAHMUS O TEIUIOBBIX SIBJICHUSX B IMOBCEJIHEBHOM XU3HU JUIsl 0OecredeHus
0e30macHOCTH MpH OOpallleHUH C MpUOOpaMU U TEXHUUYECKUMH YCTPOMCTBAMH, AJs COXpaHEHHUs
3I0pOBbSl M COOJIIOJECHUSI HOPM HKOJIOTMYECKOTO IOBEJCHHSI B OKpYXaloulel cpene; NpUBOIUTH
IPUMEpPbl  HKOJIOTHUECKUX TOCIEACTBUN paboThl JBurateneil BHyTpeHHero cropanus (ABC),
TEIUIOBBIX U THJPOAJIEKTPOCTAHLINN;

* IPUBOAUTH HPUMEPBI NMPAKTHUUYECKOTO HCIHOIb30BAHUS (U3NYECKUX 3HAHUNH O TEIUIOBBIX
SIBJICHUSIX;

* pa3yIn4yaTh TPaHULIBI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIMI XapakTep
(byHIaMEHTaJIbHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPAaHEHHS DHEPrHMHM B TEIUIOBBIX Ipolieccax) U
OTrPaHUYEHHOCTD UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

* npuémMam noucka u pOpMyIMPOBKU J10KA3aTEILCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE 3MITUPUYECKH YCTaHOBIICHHBIX (DAaKTOB;

* HaXOJUTh aJIEKBATHYIO MPEJIOKEHHOH 3a/1aue (PU3NUECKyI0 MOJIEb, pa3peiaTh npooiemy
Ha OCHOBE MMEIOIINXCS 3HAaHUI O TEIUIOBBIX SIBJICHUAX C MCIIOJIb30BAHUEM MaTEMaTHYECKOI 0 anmapara
1 OLIEHUBATh PEAJIBLHOCTD MOJyYEHHOT0 3HaU€HUs (PU3HUECKON BEIUYUHBI.

DJNEKTpUUYECKNE U MarHUTHBIE SIBJICHUS

BbinyckHUK Hay4YUTCS:

* pacro3HaBaTh JIEKTPOMArHUTHbIE SBJICHHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHHM
OCHOBHBIE CBOICTBa WJIM YCJIOBUS MPOTEKAaHUS ITHX SIBJICHUM: 3JEKTpU3alMs Tel, B3aUMOJCIHCTBHE
3apsA70B, HAarpeBaHUE€ IPOBOJHMKA C TOKOM, B3aUMOACWCTBUE MAarHUTOB, JJIEKTPOMAarHUTHas
UHAYKINS, TeHCTBUE MArHUTHOIO IMOJS HA MPOBOJAHHUK C TOKOM, IMPSIMOJIMHEMHOE pacipoCTpaHEHHE
CBETa, OTPAXXEHHUE U IIPEJIOMIICHUE CBETA, JUCIIEPCUS CBETA;

* ONIMCHIBATh M3yUEHHbIE CBOWCTBA TEJI U DJIEKTPOMAarHUTHBIE SBJICHUS, HCIOJb3Ys
¢dbu3nueckue BEIMYMHBL: AJIEKTPUYECKUM 3apsja, Ccuia TOKa, JJIEKTPUYECKOE HampshKEeHUe,
AIIEKTPUYECKOE CONMPOTUBIIEHUE, YJECIbHOE COIPOTUBIICHUE BELIECTBA, paboTa TOKA, MOIIHOCTh TOKA,
(oKyCHOE pPacCTOSHUE U ONTUYECKask CHJIA JIMH3BL; IPU OMMCAHUH ITPABUIIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI HCIOJIb3YyEMbIX BEJIMYMH, UX OOO3HAUEHUS W €AMHULIBI MU3MEPEHHUs; yKas3blBaThb (HOpMYIIbI,
CBSI3BIBAIOIME JAaHHYIO (PU3UUECKYIO BEIMUMHY C APYTHMMHU BEIUYHMHAMU;

* QHAJIM3UPOBATh CBOMCTBA TeJ, AJIEKTPOMArHUTHBIE SBJIEHUS W IPOLECCHI, HCIOJB3YS
¢bu3uueckue 3aKOHBI: 3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsia, 3akoH Oma Js ydacTKa LiemH,
3akoH [[xoyns—JIenna, 3aKk0OH NPSAMOJIMHENHOTO PACIpPOCTPAHEHHUs CBETA, 3aKOH OTPA)XKEHUS CBETA,
3aKOH NpPEJIOMIJICEHUS CBeTa; MpPU HITOM pa3IMyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro
MaTeMaTHYECKOE BhIPAKEHUE;

* pemath 3a/Ja4M, MCIOJb3ys (u3ndyeckue 3akoHbl (3akoH OMa Juid ydacTka LENH, 3aKOH
Jxoyns—IJlenua, 3aKk0H NPSIMOJIMHEMHOTO PACIpPOCTPAHEHHSI CBETA, 3aKOH OTPAXKEHHS CBETA, 3aKOH
IPEeJIOMIIEHUS CBeTa) U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NYECKHE BETMYMHBI (CHIIa TOKA,
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NEKTPUYECKOE HAINPSHKEHHUE, DJJIEKTPUYECKOE COIPOTUBIIEHHUE, YACIBHOE COINPOTUBIICHHUE
BelIEeCTBa, paboTa TOKA, MOIIHOCTh TOKA, (DOKYCHOE PacCTOSTHUE U ONTHYECKasl CHJIa JIUH3bI, (YOPMYJIbI
pacuéra 3JEKTPUYECKOTO COINPOTUBJICHMS IPHU IOCIENOBATEIbHOM M MAPAJUIEIIBHOM COEAUHEHUU
IIPOBOJHMKOB); HA OCHOBE aHAJM3a YCJIOBHUS 33/a4d BBIACIATH (PU3NYECKHE BEIUUMHBI U (HOpMYIIbI,
HE00X0uMbIe AJIs €€ PeLIeHUs], U TPOBOIUTH PaCcUEThI.

BrInyCKHHK TTOJTyIUT BO3MOYKHOCTh HAYYHTHCS:

* HCIIOJIb30BaTh 3HAHHS OO0 JJIEKTPOMATHUTHBIX SIBICHUSIX B MOBCEIHEBHOW >KM3HH IS
oOecrnieueHus: 0OE30MACHOCTH IpPH OOpalleHUHd ¢ NpudopamMu U TEXHUYECKUMHU YCTPONMCTBAMH, IS
COXpaHEHHUs 3/J0POBbS U COOIIOCHUSI HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKpYXKarolleil cpere;

* IPUBOJIUTH  MPUMEPHI  MPAKTUYECKOTO  HCIOJB30BaHUS  (U3NYECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SIBICHUSAX;

* pa3iauyaTh IpaHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMAaTh BCEOOLINI XapakTep
(dyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUsS OJJIEKTPUYECKOTO 3apsia) M OrPaHUYCHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa i1 yuacTka nenu, 3aKoH Jxoyns—IJlenma u np.);

* mpuéMaM HOCTPOEHUsT (PU3MUECKUX MOjEeH, Moucka U (OPMYJIMPOBKU JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUUYECKH YCTAHOBJIEHHBIX (DAKTOB;

* HAXO/IUTh AJICKBAaTHYIO MPEII0KEHHON 3a7aue (PU3nYecKyro MOJielb, pa3peiiaTs npodieMy
Ha OCHOBE MMEIOIIMXCS 3HaHUM 00 9JIEKTPOMArHUTHBIX SIBICHUAX C  HCIOJb30BaHUEM
MaTEeMaTHYeCKOTO amnmaparta W OICHHMBAaTh PEAIbHOCTh TOJYYEHHOTO 3HaueHus (Qu3nueckoi
BEJINYUHBI.

KBaHTOBBIC sIBIICHUS

BBITTyCKHUK HAy4YUTCS:

* pacrmo3HaBaTh KBAHTOBBIC SIBICHUS U OOBSICHITH HA OCHOBE MMEIOUINXCS 3HAHUN OCHOBHBIE
CBOMCTBA UJIM YCJIOBUS MPOTEKAHUS ITUX SIBIICHUI: €CTECTBEHHAs U UCKYCCTBEHHAs! paJJMOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHENYATOrO CIIEKTPA U3ITYUEHUS;

* OIIMCHIBATh W3YYECHHbIE KBAHTOBBIC SBJICHUS, UCHOJIb3Ys (U3NYECKUE BEIUUMHBL: CKOPOCThH
AIIEKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, MEPHOJ MOJypacmaja; MpH OMUCAHUH
MIPABWJIBHO TPAKTOBAaThb (PU3MYECKUI CMBICI HCIIOJIb3YEMbIX BEIMUYMH, UX O003HAUECHUS U €AUHMIIBI
U3MEpEHMs]; YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLINE [AaHHYI (PU3UYECKYIO BEIUYHHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIATH 3HaUY€HUE (PU3NUECKON BETUUHHBI;

* aHAJIM3UPOBATH KBAHTOBBIC SIBJICHUS, UCIIONB3Ys (PU3UYECKHE 3aKOHBI U MOCTYJIAThI: 3aKOH
COXPAaHEHUSl SHEPruH, 3aKOH COXPAaHEHUS AJIEKTPUYECKOrO 3apsjia, 3aKOH COXPAHEHHUS MacCOBOTO
41Cila, 3aKOHOMEPHOCTHU M3JIY4YEHMsI U MTOTJIOLIEHHS CBETA aTOMOM;

* pa3auuyaTh OCHOBHbIE IPU3HAKM IUIAHETAPHON MOJENM aroMa, HYKJIOHHOMW MOJeNnu
aTOMHOTO SI/1pa;

* IPUBOJIUTh MIPUMEPHl TMPOSBIECHUS B TMPHUPOAE U MPAKTHUECKOIO HCIOJIb30BaHUS
PaMOaKTUBHOCTH, SJCPHBIX U TEPMOSIICPHBIX PEAKIIUN, TMHEWYATHIX CIIEKTPOB.

BrInmyCKHHUK TTOJTyIUT BO3MOXKHOCTh HAYYHTHCS:

* UCMOJIb30BATh MOJIyYEHHbIE 3HAHUS B MOBCEIHEBHOM KHU3HU NpU 0OpalleHnH ¢ npubopamu
(cueT4rK HMOHM3UPYIOLIUX YaCTHULl, JI03UMETP), IJSl COXpPAHEHHs 3/0pPOBbs M COOJIIOJIEHUS HOPM
JKOJIOTMUYECKOTO MIOBEJIEHUS B OKPY>KAIOILEN CPELE;

* COOTHOCHUTD SHEPTHUIO CBA3H ATOMHBIX si/iep ¢ 1€(EKTOM MacChl;

* IPUBOJIUTh TPUMEPHI BIUSHUS PATUOAKTUBHBIX W3IYYCHHH HA >KUBBIE OPraHU3MBI;
MIOHMMATh IIPUHLIUII JEHCTBUSI 103UMETPA;

* IOHUMATh OSKOJOTHYECKHE TMPOOJIEeMbl, BO3HHUKAIOUIME TPU HUCIHOIb30BAHUM AaTOMHBIX
AIIEKTPOCTAHLUN, U IMYyTH pPEIIEHUs 3TUX MNpoOJieM, MEPCHEKTHBBl HCMOJIb30BAaHUS YIPABISIEMOTrO
TEPMOSIIEPHOTO CUHTE3A.

DJeMeHTbl aCTPOHOMUU

BbInyCKHUK HAYy4YUTCS:

* pa3ianyaTh OCHOBHBIE MPU3HAKK CYTOYHOI'O BpallleHusi 3BE31HOrO Heba, nBuxkeHHs JIyHbI,
ConHua ¥ mi1aHeT OTHOCUTEIILHO 3BE3];

* IOHUMATb Pa3IUUUs MEXITY TeIUOLEHTPUYECKON U reOLeHTPUUYECKOI cucTeMaMu MUpa.

BrinyCKHHK MOJIyYUT BO3MOKHOCTh HAYUUThCS:
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* YKa3bIBaTh OOIIIME CBOMCTBA W OTJIMYMS IUIAHET 3€MHOM TPYIIIbI M TUIAHET-TUTAHTOB; MaJIbIX
ten ConHe4yHON cucTeMbl M OOJBUIMX IUIAHET; I0JIb30BaThCs KapToW 3BE3AHOrO Heba Ipu
HaOIIOJICHUAX 3BE3THOTO HEOa;

pa3ianyuaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3] (pa3Mep, LIBET, TEMIIepaTypa), COOTHOCUTD IIBET
3BE3/IbI C €€ TEMIIEPATYPOi;

® pas3jan4aThb ruIoTE3bl O MPOUCXOKIACHUN COHHG‘IHOI\/’I CUCTCMBEI.

OIEHKA YCTHBIX OTBETOB YYALIUXCHA ITIO ®UBUKE

OueHka «5» CTaBUTCS B TOM ClIydae, €CIHM YYallHiCs MMOKa3bIBa€T BEPHOE IMOHUMAaHUE (PU3UIECKOM
CYIIIHOCTH pPAacCMaTpUMBAEMBbIX SBJIICHHUM W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUM, [AaeT TOYHOE
ONpENEICHUE M HCTOJIKOBAHWE OCHOBHBIX IIOHSATHM, 3aKOHOB, TEOPHH, a TaKXKe INPaBUIBHOE
orpeeneHne (pU3NMYeCKNX BENWYHMH, MX €IWHUII U CIOCOOOB H3MEPEHHs; NMPABWIHHO BBITIOIHSIET
YepTEeKH, CXEMBbI U TPaQUKHU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHy, COPOBOXKAAET PACCKa3 HOBBIMU
IIpUMEpPaMH, yMeeT IPUMEHNATh 3HAHHS B HOBOM CUTYAallMH IIPU BBINIOJIHEHUU MPAKTUYECKUX 3a1aHUN;
MOJKET YCTAaHOBUTH CBSI3b MEKIY M3y4aeMbIM U paHee M3Y4YEHHBIM MaTEepHAJIOM IO Kypcy (U3MKH, a
TaK)K€ C MAaTepUAIOM, YCBOCHHBIM IPH U3YYEHUN JPYTUX IPEIMETOB.

Onenka «4»- eciii OTBET yUYEHHUKa YOBJIETBOPSET OCHOBHBIM TPEOOBaHMUAM K OTBETY Ha OLIEHKY «5»,
HO J1aH 0e3 MCII0JIb30BaHMsI COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHs 3HaHUI B HOBOM
cuTyanuu, 0e3 HUCII0JIb30BAHUS CBSI3€H C paHee M3yUYEHHBIM MaTE€pHaJIOM M MaTE€pHaJIOM, YCBOCHHbBIM
IIPY U3YyYEHUU JPYTHX IPEIMETOB; €CIM ydallMiics JONYCTWI OJHY OLIMOKY WM He Oosiee NIBYX
HEZ0YETOB U MOKET UX UCIPABUTh CAMOCTOSITENILHO WU C HEOOJIBIION MOMOIIBIO YUUTEIIS.

Ounenka «3» CTaBUTCS, €CIIM Y4YalWiicd TNPAaBWIBHO MOHMMAaeT (U3NYECKYI0 CYIIHOCTh
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEpPHOCTEH, HO B OTBETE WMEIOTCS OT/ACIbHBIE MPOOENbl B
YCBOEHHH BOMPOCOB Kypca (h)M3MKH, HE MPENATCTBYIOIIME JalbHEHIIEMY YCBOEHHIO NMPOrPaMMHOIO
MaTepHala; yMeeT MPUMEHSTh TOJTy4YeHHBIC 3HAHUS MPH PEHICHUH MPOCTHIX 3a/1a4 C MCIIOJIb30BaHHEM
TOTOBBIX (pOpPMyJI, HO 3aTPyJIHSECTCA NMPH PEUICHUU 3a[ad, TPeOYIOIMX MpeoOpa3oBaHUs HEKOTOPHIX
dbopmyn; momycTua He OoJjiee OAHON rpy0o0il OmMOKKM M ABYX HEI0UETOB, HE OoJyiee OaHOUN TpyOoi u
OJHOH HerpyOoii ommoOKu, He OoJee ABYX-TpEX HErpyObIX OIMIMOOK, OJHON HEerpyOoi OmmMOKH U TPEX
HETOYETOB; JOMYCTHIT YETHIPE WIIH TSATh HEJJOYETOB.

Onenka «2» CTaBUTCS, CCIM Y4YalMICA HE OBJIAJC]T OCHOBHBIMH 3HAaHUSMH W YMCHHSIMH B
COOTBETCTBHHM C TPEOOBAHHSIMH TMPOTPAMMBbI M JIOMYCTHJ OOJbIlle OIMKUOOK W HEJOYETOB, HYEeM
HE0OXOAUMO IS OLIEHKHU «3».

OI[eHKa «1» craBHUTCSA B TOM CJIy4dac, €CJIiu YUYCHUK HC MOKCT OTBECTUTb HU HAa OAWH U3 IMOCTABJICHHBIX
BOIIPOCOB.

OLHEHKA IMCBMEHHbBIX KOHTPOJIBHBIX PABOT
OneHka «5» craBUTCS 32 pabOTY, BBIMOJTHEHHYIO TIOJTHOCTHIO 0€3 OIMMOO0K 1 HEJJOUETOB.

Ouenka «4» craBuTcs 3a paboTy, BHIIOTHEHHYIO MTOJIHOCTBIO, HO IPY HAJIMYMU B HEel He OoJiee 0HOM
Herpy0Oo# oIIMOKY M OIHOTO HeouéTa, He Ooee TPEX HETOUYETOB.

Ouenka «3» CTaBUTCS, €CIM YUEHUK MTPABUILHO BBIINOJIHUII HE MeHee 2/3 Bcell paboThl WIIM JOITYCTUIT
He OoJiee OJHOW TpyOOM OMMOKK W JABYX HEA0UYETOB, HE OOJiee OJHON TpyOOW W OJHOW HErpyOoi
omuOKku, He Oojee TpEX HErpyObIX OMIMOOK, OAHOM HerpyOoi OomuOku U TpEX HEI0YETOB, INPH
HaJIMYUHU YETBIPEX-TIATU HETOYETOB.
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OneHka «2» CTaBUTCS, €CJIM YHCIIO OMIMOOK M HENOYETOB MPEBBICHIO HOPMY JJISl OUCHKH «3» HIIH
MPaBUIBHO BBHIIIOJHEHO MeHee 2/3 Bcelt paboThl.

Ounenka «1» cTaBUTCS, €CJIM YUYEHUK COBCEM HE BBITNIOJIHWI HU OJHOTO 3aaHUsl.
OIEHKA ITPAKTHUYECKHUX PABOT

Ounenka «5» CTaBUTCS, €CIM yYalllMiCs BBINOJHSET padoTy B IOJHOM OOBEME € COOINIOJICHHEM
HEOOXOUMOW IOCJIEIOBATEIbHOCTH IPOBEJIEHUSI ONBITOB M M3MEPEHUH; CaMOCTOSITENIbHO U
palMoOHATIPHO MOHTHPYET HEO0OXoauMoe OO0OpYZOBaHHE, BCE OIBITHI MPOBOAUT B YCIOBHSX U
peXUMax, OO0eCHeuMBaOIIUX [OIYYEHHE MPaBWIBHBIX pE3yJbTaTOB M BBIBOJOB; COOJIIO/IAET
TpeOOBaHUS NPaBUJ TEXHUKHM O€30IaCHOCTH; INPABWJIBHO M AaKKypaTHO BBINIOJIHAET BCE 3allUCH,
TaOJIMIBI, PUCYHKH, YEPTEKHU, TpaKH; PABUIHHO BHIMOIHIET aHAIN3 OIPEUIHOCTEH.

Ounenka «4» CTaBUTCS, €CJIM BBIMOJTHEHBI TpeOOBaHUS K OIEHKE «5», HO ObUIO TOMYIICHO NBa-TPU
Heno4eTa, He Oosiee 0IHOM HerpyOO OMMOKH U OJJHOTO HEA0UYETa.

Ouemca «3» CTaBUTCA, C€CJIHU pa60Ta BBIINIOJIHEHA HEC IIOJTHOCTBIO, HO 00BEM BBIITOJIHEHHON YacTH
TAaKOB, YTO MO3BOJIACT MOJYUYUTH HpaBHJ’IBHLIfI PpE3yJbTaT U BBIBOJ; €CJIM B XOAC MPOBCACHUS OIIbITA U
HU3MCPCHUA ObLIH AOIIYIICHBI OIIIMOKH.

Ouemca «2» CTaBUTCA, CCJIH pa60Ta BBITNIOJIHCHA HE IOJHOCTBIO, H 00BEM BBIIOJHEHHOW YacTH
pa6OTBI HE TIIO03BOJIACT CACIATh IIPAaBUJIIBHBIX BBIBOJOB; €CJIMW OIIBITbI, HW3MCPCHHUA, BBIYHCIICHHA,
Ha6J'IIOI[eHI/I$I MMPONU3BOAMNIINCH HECTIPABUIILHO.

Ouenka «1» cTaBUTCS, €CITM YYaIIHICs COBCEM HE BBITIOJIHWI PadoTy.

Bo Bcex ciydasix oleHKa CHHKAETCS, eCJIM YYeHHK He c00JII0/1a/1 MPaBUJIA TEXHUKH
0€30IaCcHOCTH.

HEPEYEHb OHINBOK
I'pyovie omuoku

He3nanue onpeneneHnii OCHOBHBIX NOHSATHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOXKEHUI TEOPUH,
dbopMyI1, OOIIETIPUHATHIX CHMBOJIOB 0003HaUeHUS (PU3NYECKUX BEITUYHH, SAMHULl U3MEPEHHUSI.
HeymeHnue BbIIETUTE B OTBETE TJIABHOE.

Heymenue npuMeHsTh 3HaHUS [T PEIICHUS 33/1a4 U 00bsICHEHUS! (PU3NUYECKUX SIBICHUH.
Heymenue untath 1 CTpouTh TpadUKu ¥ IPUHIIUITHAIBHBIC CXEMBI.

Heymenue moaAroToBuTh K paboTe yCTaHOBKY HIIM J1a00OpaTOpHOE 000PYI0BaHKE, IPOBECTH OIIBIT,
HEO0OXOAMMBIC PACUETHI, MM MCTIOIB30BaTh MOJyUYCHHbBIE JAaHHBIC IS BEIBOJIOB.

HebpexHoe oTHOIIEHHE K Ta00paTOpHOMY 000PYAOBAHUIO U U3MEPUTEIBLHBIM PUOOPAM.
Heymenue onpenenuTs mokasaHue M3MEPUTEIHHOTO pUOOpa.

Hapymenne TpeboBaHmii mpaBui 0€30MaCHOTO TPya MPHU BBIMOJIHEHUU YKCIIEPUMEHTA.
Hezpyovie ouiuobxu

Hetounoctu ¢popMyIHpOBOK, ONIpeaesIeHIH, MOHATHH, 3aKOHOB, TEOPUH, BbI3BaHHBIEC HETIOJIHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB ONPEIEIIIEMOI0 IOHATHUS, OLUMOKH, BbI3BAaHHBIE HECOOIIIO/IEHUEM
YCIIOBUH NPOBEAECHHUS ONbITA WK U3MEPEHUM.

OmuOKkHy B yCIIOBHBIX 0003HAUEHUSAX HA MPUHIMIIAAIBHBIX CXEMaX, HETOYHOCTH YepTeXel, rpauKoB,
CXEM.

[Ipomyck iy HEeTOYHOE HaMCaHHEe HAaMMEHOBaHUM eTMHUL] PU3NYECKUX BETUUHH.

HeparnmonanbHelii BEIOOp X0/1a peLIeHus.
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Heoouémunt

HepanmonanbHbie 3anUCH NPU BHIYUCIICHUX, HEPAIMOHAIBHBIC MPUEMBI B BEIYUCIICHUH,
npeoOpa3oBaHUU U PEIICHUU 3a]1a4.

Apudmernueckue ommOKH B BEIUUCICHUSAX, €CJIM 3TH OMUOKH rpy00 HE UCKAXKAIOT PEaTbHOCTh
MOJTy4YEeHHOTO pe3yJbTara.

OTtnenpHBIC IOTPEITHOCTH B (DOPMYITHPOBKE BOTIPOCA HITH OTBETA.

HebpexHoe BhINIOTHEHHE 3aMucei, yepTekei, cxeM, rpaduKoB.

Opdorpaduueckrie v MyHKTYallMOHHBIE OITHOKH.
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