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1. osgscHUuTeILHAA 3aAIMCKA

Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE:

1.@enepanbHoro 3akoHa Poccuiickoir denepammu ot 29.12.2012r. Ne273-DenepaibHOro
3akoHa «O06 ob6pazoBanuu B Poccuiickoit @enepannm.

2.0I'0OC ocHoBHOTO 001IeTO 00pazoBanus (mpuka3 Nel897 or 17.12.10r)

3.ITpumMepHOii MporpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus Mo pU3UKE.

4.OcHOBHOM 00pa3zoBaTelbHON MPOrpaMMbl OCHOBHOTO o0miero odpaszoBanus (OOIT OOO)
MBOY «EpmakoBckas COL Ne2y.

5. Yuebnoro mirana MbOY «EpmakoBckas COL No2y.

Pabouas mporpamma o6noBiieHa 31.08.2023 roga B cooTBeTcTBHM ¢ DepepanbHON padoyeii
nporpaMMoi mo mpenMery «Du3nka» B Y4acTH MPEAMETHBIX Pe3yabTaTOB U coaepkaHus it 8-9
kiaccoB. (ITpuka3 MunucrepctBa npocBemieHus: Poccuiickoit ®eneparuu ot 18.05.2023 Ne 370
“O0 yrBepxkIcHHH  (QelepalbHONH  00pa30BaTeNBHOW  MPOTPAaMMBI  OCHOBHOTO  OOIIIETro
obOpazoBaHus”).

HEJIN 1 SAJAYU TTPEAMETA

Hesu n3ydeHns GU3NKKU B OCHOBHOH IIIKOJIE CIICAYIOIIHE:

YCBOCHME YYaILIUMUCS CMBICIIa OCHOBHBIX IOHATHH M 3aKOHOB (DU3UKHU, B3aUMOCBS3H MEXKIY
HUMH;

(dbopMHpOBaHKE CHCTEMbl HAyYHBIX 3HAaHUHM O Mpupoje, ee (PyHIaMEHTAIbHbBIX 3aKOHAX JJIs
MIOCTPOEHHUS MPEICTaBICHUS O (PU3NYECKON KapTUHE MUPA;

cucTeMaTh3alus 3HaHUH O MHOrooOpasuum OOBEKTOB U SBICHUH HOPUPOABI, O
3aKOHOMEPHOCTSIX IIPOLECCOB M O 3aKOHAX (PU3MKM A OCO3HAHUS BO3MOYKHOCTH Pa3yMHOIO
UCIIOJIb30BAaHUS IOCTUKEHUH HayKH B JaJIbHEHIIEM pa3BUTHH LIMBUIIN3ALIUY;

(dopMupoBaHne yOEKAEHHOCTH B IO3HABAEMOCTH OKPYKAIOIIETO MHUPAa M JIOCTOBEPHOCTU
HAy4YHBIX METOJIOB €r0 N3Y4YCHUS;

OpraHM3aIMsl 3KOJOTUYECKOIO MBIIIJIEHHS U IEHHOCTHOTO OTHOILIEHUS K IPUPOJIE;

pa3BUTHE MO3HABATENbHBIX MHTEPECOB W TBOPYECKMX CIIOCOOHOCTEH YydaIlMXcs, a TaKkxke
MHTEpeca K pacHIMPEHUI0 U YriyOaeHuo GU3NUecKux 3HaHUN U BbIOOpa (PM3UKU KakK MPO(UIBLHOTO
peaMeTa.

JlocTurkeHue 1esel 00ecreunBaeTcs pelieHueM CIeyoIMX 3a4a4:

3HAKOMCTBO Yy4alIUXCid C METOJOM HAY4YHOIO II03HAHHA M METOAAaMHM HCCIIECJOBAHMUS
00BEKTOB U SIBICHUN TPUPO/IBI;

IpUOOpETeHUE y4yallMMHUCS 3HAaHUM O MEXaHMYECKHX, TEIUIOBBIX, JIEKTPOMATHUTHBIX H
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHHUS;

(dbopMHpOBaHKE y yJaIIUXCsl YMEHUI HAOMI0AaTh IPUPOIHBIC SIBJICHUS U BBIIIOJIHSATH OMBITHI,
nabopaTtopHble pabOThl M SKCHEPUMEHTAIbHbBIE HCCIEA0BAHUS C UCIOJIb30BAHUEM HM3MEPUTENbHbIX
nprOOpPOB, IMUPOKO MPUMEHSEMBIX B IPAKTUYECKOH JKU3HU;

OBJIaJICHHE  y4yalllUMUCA TaKUMH  OOLICHAYYHBIMH  IOHSATHSMH, Kak IMPUPOTHOE
SBJICHHE, OMIIMPUYECKH  YCTAHOBIEHHBI  (akT, mnpoliema, TUIOTE3a, TEOPETHUUYECKHM
BBIBO/I, pe3ynbTar AKCIIEPUMEHTAIbHOU MIPOBEPKH;
* IOHMMAaHUE YYalIUMUCS OTIIMYUM HAYYHBIX JAaHHBIX OT HENPOBEPEHHON MH(OpMAIMH, IEHHOCTH
HAYyKH JUIsl YIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX M KYJIbTYPHBIX MOTPEOHOCTEN YeloBeKa

OBIIAA XAPAKTEPUCTUKA TIPEJIMETA:

®dusnyeckoe 00pa3oBaHHME B OCHOBHOM HIKOJiE JODKHO oOecnedyuTh (OpMHpOBaHUE Y
o0yyaromuxcst MpeJACTaBICHUH O HAaydyHOW KapTUHE MHpa — BaXHOrO pecypca HaydHO-
TEXHUUYECKOT0 Iporpecca, O3HaKOMJIEHHE 0o0ydarommxcsi ¢ (U3MUYEeCKMMU M aCTPOHOMHYECKUMHU




SIBJICHUSIMU, OCHOBHBIMH NPHHIMIIAMH paOOThl MEXaHU3MOB, BHICOKOTEXHOJOTHYHBIX YCTPOHCTB H
npuOOpoOB, pa3BUTHUE KOMIETEHUUH B pPEIICHMM HWH)XEHEPHO-TEXHWYECKMX M Hay4HO-
MCCJIE0BATEIbCKUX 3a/1au.

OcBoenne yueOHoOro mnpenmera «®dusnka» HaNpaBiICHO Ha Pa3BUTHE Yy OOYYAIOLIMXCS
IIPEJICTaBICHUA O CTPOEHMM, CBOMCTBAaX, 3aKOHAX CYIIECTBOBAHUS U JBUKEHMS MaTE€pUH, Ha
OCBOCHME OOYyYaroIIMMUCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOIHBIX SBICHUH, CO3JaHME
yCIIOBUM I E: (dbopmMupoBaHUS HHTEJJIEKTYaJIbHBIX, TBOPYECKUX, IPaX1aHCKUX,
KOMMYHHUKAIIMOHHBIX, HMH(QOPMALMOHHBIX KommeTeHUHH. OOyuaromuecs OBJAACIOT HayYHBIMU
METOJaMH  PEIICHUS  PA3JIMYHBIX TEOPETUYECKMX UM  IPAKTUYECKUX  33]a4, YMEHUSIMU
(GopMynupoBaTh TUIOTE3bl, KOHCTPYMPOBATh, IPOBOAUTH OSKCIEPUMEHTHI, OLIEHUBaTb U
aHAJTM3UPOBAThH MOJTyYCHHBIE PE3YJIbTATHI, COMOCTABIATH UX C O0bEKTUBHBIMU PEATUSMH JKU3HH.

VYuebubiii npeamer «®Pusmka» cnocoOCTBYeT (GOpPMUPOBAHHIO y O0yYaroIUXcs yYMEHUN
0€30IacCHO  HMCIIOJIb30BaTh J1abOpaTopHOE OOOPYAOBAaHUE, NPOBOIUTH ECTECTBEHHO-HAYYHBIC
MCCJICIOBAHMSI M DKCIIEPUMEHTBI, aHAJIM3UPOBATh ITOJIYYEHHBIE PE3YNbTAThI, IPEACTABIATh U HAYYHO
apryMeHTHPOBATh [10JIy4E€HHBIE BHIBObI.

HIkonpHBIE  Kypc GU3MKH — CHCTEMOOOpa3yloLMil JUIsi eCTeCTBEHHOHAYUYHbBIX
NPEMETOB, MOCKOJIBKY (PU3NUECKHE 3aKOHBI, JIeKAIIME B OCHOBE MUPO3JAHMUS, SBISIOTCS OCHOBOM
COJepXKaHUs KypCOB XUMMHM, Ouosioru, reorpagpuu u acrpoHomuu. @Dusuka Boopyxaer
IIKOJIbHUKOB HAy4YHbIM METOJOM ITO3HAHUS, MO3BOJISIIOIIMM I0JIy4aTh OOBEKTUBHBIE 3HAHUS 00
OKpPY’KaroIlleM MUpE.

B 7 u 8 knmaccax mpoucxXoauT 3HAKOMCTBO C (PM3WYECKUMU SIBICHUSMH, METOIOM HAyYHOTO
NO3HaHUsA, (OPMHUPOBAHHUE OCHOBHBIX (DU3MYECKUX IOHATHH, NMPUOOpETeHHE yMEHUH H3MepATh
¢uznyecKkue BEIUYUHBL, IPOBOAUTH J1a00PAaTOPHBIN SKCIIEPUMEHT 10 3a7aHHON cxeme. B 9 kiacce
HAUMHAETCs U3y4yeHHE OCHOBHBIX (PM3MUECKUX 3aKOHOB, JabopaTopHble pabOThl CTaHOBATCA Oosee
CJIOKHBIMH, IIKOJIbHUKHU Y4aTCsl IJIAHUPOBATh IKCIEPUMEHT CaMOCTOSITEIIBHO.

Ucnonsiyercs nuann YMK A.B. Ilepoiukun «®Pusnka 7-9», B cOCTaB KOTOPOTO BXOIUT(ST)
yueOHuK(1) u3 yrBepkaeHHoro dexepanpHoro nepedns ydeOHukoB Ha 2017-2018 yueOHBIH TO7
(ITPUKA3 ot 31 mapta 2014 r. N 253 ¢ usmenenusmu (B pea. [IpukazoB Munobpuayku Poccun ot
08.06.2015 N 576, or 28.12.2015 N 1529, or 26.01.2016 N 38): yuebHuku 7 kmacc A.B.
[Tepbimkun, 8 knace A.B. Ilepbiukun, 9 knace E.M.I'yrauk, A.B. Ilepbikun)

OIMMCAHUE MECTA TTPEJIMETA B YYEBHOM IIJIAHE:

«Du3nKa» U3ydyaercss Ha ypoBHE OCHOBHOI'O 001Iero o0pa3oBaHMs B KauecTBe y4eOHOTO
npeamera B 7-9-x knaccax. I[Iporpamma paccumrana Ha 204 vaca mo yueOHOMY maHy (2 daca B
Hezenmo B 7-9 kiaccax). YpoBeHb U3y4eHusl yueOHOro MaTepHaia - 6a30BbIif. .

2. Ilnanupyemble pe3yJbTaThl OCBOCHHUSI Kypca

JIMYHOCTHBIE:

e (dopMUPOBaHHE LETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIICCTBEHHON NMPAKTUKH, YYUTBHIBAIOIIECTO COIHAIBHOE, KYJIbTYypHOE,
SI3BIKOBOE, JTyXOBHOE MHOTOOOpa3ne COBPEMEHHOT'O MUPA;

e (GopMUPOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH U COTPYJHUYECTBE CO
CBEPCTHHKAMH, JIETBMH CTapiiero W MIIQINIET0 BO3pacTa, B3POCIBIMH B IPOIECCce
00pa3zoBaTenbHON, OOIIECTBEHHO TMOJE3HOM, y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPYECKON U
JIPYTHX BUIOB JEATCIIEHOCTH.

e TpPHUOOpETEHHE OMBITA BHIMOIHEHHUS] MHIUBUAYATbHBIX U KOJUIEKTUBHBIX TPOEKTOB;



e (hopMUpOBaHHE MPEACTABICHUI 00 OCHOBHBIX HAMPABICHHUIX Pa3BUTHUS WHPOPMAIMOHHOTO
CEKTOpa AKOHOMHKH, OCHOBHBIX BHJaX MNPOPECCHOHANBHON AESITEIbHOCTH, CBS3aHHBIX C
nH(pOPMaTUKON 1 UH(POPMALIMOHHBIMU TEXHOJIOTHSIMH.

® IICJICHAIIPABJICHHBIC MOUCK W HCMOJIb30BaHUE MH()OPMAIMOHHBIX PECYpPCOB, HEOOXOIMMBIX
JUISL pelieHus] y4eOHBIX M TMPAaKTUYECKUX 3aJady, B TOM YHCIE C TIOMOIIBIO CPEICTB
HH()OPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TexHoyoruii (MKT);

e aHamM3 (UINYECKUX TMPOIECCOB, TMPOTEKAIONINX B COIUOTEXHUYECKHUX, TMPUPOIHBIX,
COLIMAJIbHBIX CHCTEMAX;.

MeTanpeameTrHble:

e (OpMUPOBAHHE KOMIBIOTEPHON TPaMOTHOCTH, T. €. NPHOOPETEHUE OMbITa CO3JAHMS,
npeoOpa3oBaHus, IMPEACTaBICHUS, XpaHEHHs WH(POPMAIMOHHBIX OOBEKTOB (TEKCTOB,
PUCYHKOB, aJrOPUTMOB U T. I.) C UCIIOJIb30BAHUEM HanOoJiee MHUPOKO PACHPOCTPaHEHHBIX
KOMIIBIOTEPHBIX HHCTPYMEHTAIbHBIX CPEJICTB;

® OCYIIECTBICHHE I[CJICHANIPABIICHHOTO TTONCKA MHPOPMAITMH B PA3IMYHBIX HH(POPMAITHOHHBIX
MaccHBaX, B TOM YHCJE 3JIEKTPOHHBIX SHIMKJIONEANSIX, CeTH VHTEepHEeT W T.N., aHaIu3 U
OIICHKa CBOWCTB MOJy4YeHHOW HH(OPMALIMK C TOYKU 3pEHHS perraeMoi 3a1auu;

e IIeJICHAIIPABICHHOE MCIOJIBb30BaHUE MH(POPMALIMU B MPOLECCE YIPABICHUS, B TOM YHCIE C
MOMOIIBIO aNMapaTHbIX U MPOTPAMMHBIX CPEICTB KOMIIbIOTEpa U LUGPOBON OBITOBOU
TEeXHHKHU;

® YMEHHE CaMOCTOATEIbHO TIUIAHUPOBATH TIYTH JOCTWIKEHHUS IEJICH, B TOM YHCIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Haumbonee 3PDHEKTUBHBIE CIIOCOOBI pEIICHUS
yueOHBIX ¥ MO3HABATEIbHBIX 33/14;

® YMEHHE COOTHOCHTH CBOW JCWCTBHS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIICCTBIATH
KOHTPOJIb CBOCH JCSITEILHOCTH B MPOIIECCE JOCTIKCHUS Pe3yIbTaTa, OMPEAesaTh CIIOCOOBI
NEHCTBUII B paMKaxX TMPEANOKEHHBIX YCIOBUM M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU
JEHCTBHUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYaIUEH;

e YyYMCHHE OICHUBATh MPABWIBHOCTh BBIMIOJHEHUS Y4eOHOW 3ajaud, COOCTBEHHBIC
BO3MOXXHOCTH €€ peIlleHus;

® BJAJICHUE OCHOBAMHU CaMOKOHTPOJIS, CaMOOIICHKH, MPHHSITHS PEHICHHA W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOU M MO3HABATEILHOM €SI TEILHOCTH;

e YyMEHHE ONpeNeNsITh TMOHITHUS, CO3/1aBaTh OOOOIICHMs, YyCTaHABIMBATh aHAJOTHH,
KIIACCU(UITUPOBATh,  CAMOCTOSITEIIBHO  BHIOMpaTh OCHOBAaHUS M KPUTCPUH  JUIS
KJIaCCU(UKAINN, YCTAHABIMBATh TPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOHUTH JIOTHYECKOE
paccyxacHHe, yMO3aKJIIoueHHue (MHIYKTHBHOE, JCIYKTUBHOE W TIO0 aHAJIOTHH) W JIeTaTh
BBIBO/IBI,

e yMEHHE CO3/aBaTh, IPUMEHATH M MPeOoOPA30BBIBATH 3HAKU ¥ CHMBOJIBI, MOJICITH M CXEMBI JIS
pelIeHus yaeOHBIX B TO3HABATEIBHBIX 33]1a4.

IMpeamernbie

Obwumu npeomemuviMu pe3yiomamamu 00y4enus QusuxKe A6aAH0Mmcs.:

3HAHUSA O TIPHUPOJC BAKHEUIINX (PU3UUECKHUX SBICHUN OKPYKAIOIIEr0 MUpPAa M MOHUMaHUE
CMBICTIa (PU3NICCKUX 3aKOHOB, PACKPHIBAIOIINX CBS3b H3yUCHHBIX SIBIICHHUI;



YMEHHUS NOJIb30BAaThCS METOJAMH HAyYHOTO MCCJIENOBAaHUSA SIBICHUM IPHUPOJBI, IPOBOAUTH
HaOJI0IEHNUS, TUIAHUPOBATh U BBINOIHATh SKCIEPUMEHTHI, 00pabaThlBaTh pe3yabTaThl U3MEPEHHH,
NPECTaBIATh PE3yJbTaThl U3MEPEHUH C MOMOIIBI0 Tabnui, rpagukoB u Gopmyi, oOHAPYKHUBATH
3aBUCUMOCTb MEXAY (U3NYECKUMHU BEJINYMHAMHU, OOBACHATH IOJIyYE€HHBIE PE3y/lbTaThl U JA€JaTh
BBIBO/Ibl, OLICHUBATh IPAHULIBI IOIPELIHOCTEN Pe3ysIbTaTOB U3MEPEHMUI;

YMEHHUS MPUMEHATh TEOPETUYECKUE 3HaHUS N0 (PU3MKE Ha MpaKTHKe, pelaTh 3ajadd Ha
IIPUMEHEHHE NIOJyUYEHHBIX 3HAHUM;

YMEHHUS M HaBbIKM NPUMEHATh MOJTY4YEHHbIC 3HAHUS Uil OOBSICHEHUS NPUHLIMIIOB IeHCTBUA
BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, DPEIICHMS IPAKTUYECKUX 3a4ad I[OBCEAHEBHOM KU3HHU,
oOecrieyeHHs 0O€30MIACHOCTH CBOEH KHM3HH, DPALMOHAIBHOIO IPHUPOIONOIb30BAHUS M OXPAHBI
OKpYKarolleu Cpeibl;

(bopmHpoBaHUEe YOEKAECHUS B 3aKOHOMEPHOM CBSI3M U IO3HABAEMOCTH SIBJICHUN NPUPOJBI, B
OOBEKTUBHOCTH HAY4YHOI'O 3HAHMS, B BBICOKOW ILIEHHOCTM HAyKH B Pa3BUTUU MaTEpUAIbHON U
JIyXOBHOM KYJIbTYPBI JIIOACH;

pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE ()OPMHUPOBAHHMS YMEHUN YCTaHABIMBAThH
GbaxThl, pa3InyaTh NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIM U BBIIBUIATh TUIOTE3bl, OTHICKUBATh U
(dopMyIHpOBaThH JOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB
U TEOPETHUECKUX MoJeliel (pU3HMUecKue 3aKOHbI;

KOMMYHHMKATHUBHBIE YMEHHUS JIOKJIAJblBaTh O pe3ylbTaTax CBOEr0 HCCIEI0BaHUS,
y4acTBOBaTh B JIUCKYCCHUHM, KPaTKO M TOYHO OTBEYaTh HAa BONPOCHI, MCIIOJIB30BaTh CIIPABOYHYIO
JUTEpaTypy U APyrue UCTOYHUKU MHPOPMALUH.

Yacmuvimu npeomemuviMu pes3yibmamamu 00y4eHus uzuxe 6 OCHOBHOU WKOIe AGNAIOMCA.!

MMOHMMAHUE W CIIOCOOHOCTHh OOBSICHITh (PU3NYCCKUE SIBICHHS, KaK CBOOOJIHOE TaICHHE,
KoJIeOaHUs HMUTSHOTO M TMPYXKMHHOTO MAasTHUKOB, aTMoc(epHOe JaBie€HUE, IUIaBaHUE Tell,
muddysus, Oonpmias CKAMAEMOCTh Ta30B, Mayas CKUMAEMOCTh JKHUIKOCTEH M TBEPABIX Tell,
IPOLIECChl UCIIAPEHUS U IUIABJICHUS BEILECTBA, OXJIAKIACHUE KHUIKOCTH MPH UCIIAPEHUHU, U3MEHEHNE
BHYTPEHHEH SHEPIUHU TeNa B Pe3yNbTaTe TEeIUIONepeaun Wik padOThl BHEUTHUX CHJI, SJICKTPU3AIHS
T€J1, HarpeBaHNE IPOBOJAHHUKOB JIEKTPUUYECKUM TOKOM, 3JIEKTPOMarHUTHasl MHAYKINS, OTPAXKEHUE U
IIPEIOMJIEHUE CBETa, AUCIEPCUs CBETA, BOSHUKHOBEHNE JIMHEWYATOr0 CIIEKTPa U3JIyUYEHUs;

YMEHHUSI U3MEPATH PACcCTOSHUE, IPOMEXKYTOK BPEMEHHU, CKOPOCTb, YCKOPEHHUE, Maccy, CHILY,
UMITYJIbC, pabOTy CHIIbI, MOIIIHOCTh, KHHETUYECKYIO SHEPTHUI0, TEMIIEPATypy, KOJINYECTBO TEIUIOTHI,
YAEIbHYIO TEIJIOEMKOCTh BELIECTBA, YAEIbHYIO TEIUIOTY IUIABICHUS BEIIECTBA, BIIAKHOCTD
BO3[yXa, CHJIy DJEKTPUYECKOIO TOKa, JJIEKTPUUYECKOE HAIpsOKEHHE, JJIEKTpUUYECKUd 3apsf,
AIIEKTPUUYECKOE CONPOTUBICHUE, (POKYCHOE PacCTOSIHME COOMpAOLIeil JIMH3bI, ONTHYECKYIO CHUITY
JIMH3BI,

BJIQICHUE DKCIEPUMEHTAIbHBIMU METOJAaMU HMCCIEA0BAaHUS B INPOLIECCE CAMOCTOSTEIIEHOTO
W3YYEHHUS 3aBUCHMOCTH MPONAEHHOTO MYTH OT BPEMEHH, YIJIMHEHUS MPYKUHBI OT MPUIIOKEHHOU
CHJIBI, CUJIBI TSPKECTH OT MAcChl T€JIa, CHJIBI TPEHUS CKOJIBKEHUS OT IUIOLIAIN CONPUKOCHOBEHMUS TEN
U CWIbl HOPMaJIbHOTO JaBJIEHUS, CHJIbl Apxumesna oT 00bEMa BBITECHEHHOH BOJIBI, INEpUOAA
KoJIeOaHUH MasTHUKAa OT €ro JJIMHbBI, 00bEMa rasa OT JaBJeHHS IMpPU MOCTOSIHHOM Temmeparype,
CHJIBI TOKa Ha y4acTKe LEMH OT AJIEKTPUUYECKOTO HAIPSIKEHUS , SJIEKTPUUECKOTO COMPOTHBICHUS
IPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAJM IIONEPEYHOrO0 CEYEHHs U Marepuana, HallpaBJICHUS
MHAYKIIMOHHOTO TOKa OT yCJIOBUIl €ro BO30YKIE€HUS, YIJla OTPaKeHUs OT yrjia MaJleHus;

MIOHMMaHHE CMBICIa OCHOBHBIX (PU3NYECKUX 3aKOHOB M YMEHUE MPUMEHSTh UX HA MPAKTUKE:
3aKOHbI TUHAMUKU HbIOTOHA, 3aKOH BCEMHPHOTO TATOTEHUs, 3aKoHbI [lackans u Apxumena, 3aKoH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUS DHEPIUHU, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOIOo 3apsja,
3axkoH Oma /i ydacTka 1ienu, 3akoH [[xoys - Jlenna;



MOHMUMAHWE TPUHIIUIIOB JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOWUCTB, C
KOTOPBIMU KX YEJIOBEK ITOCTOSIHHO BCTpEYAaeTCs B TOBCEAHEBHOW >KM3HU, M CIOCOOOB
obecrnieueHrs 0€30MaCHOCTH MPHU X UCIOJIL30BAHUH;

OBJIQJICHUE Pa3HOOOPA3HBIMH CIOCOOAMH BBITIOJHEHHUS PAcU€TOB Il HAXOXKICHHS
HEU3BECTHOM BEJIIMYMHBI B COOTBETCTBMU C YCIOBUSIMH NOCTABJICHHOW 3aJadyd Ha OCHOBAaHHH
HCITOJIH30BaHUS 3aKOHOB (DH3UKH;

YMEHHE HCIOJIb30BaTh MOJIYYEHHBIC 3HAHUSA, YMEHHUS U HABBIKM B IOBCEIHEBHOW >KH3HU
(OBIT, 3KOJIOTHS, OXpaHA 3JI0POBBS, OXpaHa OKPYXKAIOIIEH CpPeibl, TEXHUKA O€301TaCHOCTH )

Buinycknux nayuumcs:

coOmoaTh TpaBWia OE30MAaCHOCTH M OXpaHbl Tpyaa Ipu paboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

IMOHUMATh CMBIC]I OCHOBHBIX (U3MYECKUX TEPMHHOB: (u3nyeckoe Teno, (PU3HIECKOEe
sBIICHUE, (PU3UUecKasi BEIMYNHA, SMHHUIIBI H3MEPCHHUSI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (U3HMYECKUX METOOB;
AHAJIM3UPOBATHh OTACJIBHBIE ATallbl MPOBEACHUS HCCICIOBAHUN M HMHTEPIPETHUPOBATh PE3YJIbTAThI
HAOJIIOIEHUI U OMBITOB;

CTaBUTH OMBITHI IO UCCIICOBAHUIO (DM3MYECKHUX SIBIICHUN WM (PU3UUIECKUX CBOWCTB TN Oe3
UCIIONIb30BAaHUsl TPSAMBIX HM3MEpPEHUi; mpu 3ToM (GOpPMYyIUPOBaTh MpobiemMy/3aiady y4yeOHOro
AKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO OOOpYAOBaHUS; MPOBOAUTH OMBIT M
(dbopMynUpOBaTh BHIBOJIBI.

[Mpumeuanue. Ilpu npoBeAcHWHM HCCICHOBAHUS (U3HYSCKUX SIBJICHUNW HW3MEPHUTEIIBHBIC
puOOPHI UCIIONIB3YIOTCS JIUIIL KaK AaTYUKU U3MEpeHUs: GU3NUYECKUX BEIMYMH. 3alUCH MMOKa3aHUN
MPSIMBIX U3MEPEHUI B 3TOM Ciydae He TpeOyeTcsl.

MPOBOJIUTH TPSMbIE U3MEPCHHsI (PU3MYECKUX BEJIMYMH: BPEMs, pacCTOSHUE, Macca Telna,
00beM, cuiia, TemMreparypa, aTMocepHoe AaBICHUE, BIAXXHOCTh BO3/1yXa, HANPSDKEHHE, CUla TOKa,
paauanuoHHbIi GOH (C UCMOJIB30BAaHUEM JIO3MMETPA); MPU 3TOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO
M3MEPEHHUS U UCITOIB30BaTh MPOCTEUIINE METO/IBI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU M.

[Mpumeuanue. Jlrobas ydeOHas mporpamMma JODKHA OOECIeunBaTh OBIAJICHUE MPSIMBIMU
MU3MEPEHHUSIMU BCEX MEPEUNCICHHBIX (PU3NIECKUX BEITHYMH.

MIPOBOAUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PM3NYECKUX BEIMYUH C HCIOIH30BAHUEM MPSIMbIX
W3MEPEHHI: TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pPE3YyJIbTAThl MOJTYYECHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIHYMH B BHJE TaOMUI] U TpaduKOB, AeNaTh BBIBOJBI M0 pe3yibTaTaM
HCCIICIOBAHUS;

MPOBOJNTh KOCBEHHBIE HM3MEPEeHHs] (PU3NYECKUX BEIHYMH: MPH BBINOJTHEHUU W3MEPEHUI
coOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEys TMPEII0KEHHOW HHCTPYKIIMH, BBIYUCIATH
3HAYEHHUE BEJIIMYMHBI U AHAIMU3UPOBATH IOJYYEHHBIE PE3YyJbTaThl ¢ YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHHU;

AHAIM3UPOBATh CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HHX
MIPOSIBJICHUE M3YUYECHHBIX (PU3NUYECKHUX SIBIICHUNM WM 3aKOHOMEPHOCTEM W MPUMEHSATH WMEIOIIHUECS
3HAHUA IS UX OOBSICHEHNUS,

MMOHUMATh MIPUHITUIIBI IEUCTBUS MAIlIWH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHS MX
0e30IMacHOTO HUCIIOJIb30BaHMS B TIOBCEIHEBHOM JKU3HU,

WCIIOIB30BaTh TPU BBIMOTHEHUH YUYEOHBIX 3a7ad HAYYHO-TIONMYJBSIPHYIO JIMTEPATypy O
(bU3HYECKUX SIBICHUSX, CIIPABOYHBIC MaTepuabl, pecypchl IHTEepHET.

Buinycknuk nonyuum 603mMoi#CHOCMb HAYUUMBCSL:

MMOHUMAThH POJIb IKCIIEPUMEHTA B MOTYYCHUH HAyYHOU HHPOpMAIIHH;

OCO3HaBaTh IICHHOCTh HAyYHBIX HCCJCJOBAaHWH, pPOJb (QU3UKK B  PACIIUPEHUU
MPEJICTaBICHUI 00 OKPYXKAIOIIEeM MUPE U €€ BKIIAJ B YIYYIlIEHUE Ka4eCTBA KU3HU;



UCTOJb30BAaTh TPUEMBI TOCTPOCHUS (PU3UUYECKUX MoJeNel, Mmoucka U (HOopMyTHPOBKU
JIOKa3aTeNbCTB  BBIIBUHYTBIX THIIOTE€3 M TEOPETHYECKHX BBIBOJAOB HA OCHOBE OMIIMPUYECKH
YCTAHOBJICHHBIX (DaKTOB;

CpaBHUBAaTb TOYHOCTb M3MEPEHMs (PU3NYECKUX BEJIMYUH 110 BEJIUYMHE UX OTHOCUTEIbHOMN
MOTPELIHOCTH IIPU IIPOBENCHUU NPSAMBIX U3MEPEHUN;

CaMOCTOSITEJIbHO IPOBOJUTH KOCBEHHbIE U3MEPEHUS U UCCIIeI0BaHU (GU3NYECKUX BEIMYUH
C HCIIOJIb30BAaHUEM DPA3IUYHBIX CIIOCOOOB M3MEpEeHUs: (U3NUYECKUX BEITUYWH, BHIOMpATh CPEICTBA
U3MEPEHUsi C Yy4yeToM HeoOXOAMMOM TOYHOCTH M3MEpEeHHH, OOOCHOBBIBATH BBIOOpP cIIOCOOA
U3MEPEHMs, aJICKBATHOIO IIOCTABJICHHON 3aJa4e, IPOBOJUTH OLEHKY JTOCTOBEPHOCTU IOJYYEHHBIX
pE3yJIbTaTOB;

BOCIIPUHUMATH UHPOPMALIUIO (PU3UYECKOTO COJACPKAHUS B HAYYHO-TIOMYJIIPHOM JIUTEpAType
U CpEeICTBaX MAaccoBOW HMH(POPMALUHU, KPUTHYECKH OLIEHMBATH IOJIyYEHHYIO HH(pOpMAIHIO,
aHaM3UPYs ee colep KaHue U JaHHbIe 00 UCTOUYHMKE HH(POPMaIUY;

co3/1aBaTb COOCTBEHHbIC NMHCHbMEHHbBIE U YCTHBIE COOOIICHUS O (PU3MUYECKHX SIBICHUAX Ha
OCHOBE HECKOJIbKMX HWCTOYHHKOB WH(OPMALWH, COMPOBOXKAATH BBICTYIUICHHE IPE3CHTALIUEH,
YUUTBIBAsi OCOOEHHOCTH ayJUTOPUU CBEPCTHHUKOB.

Mexann4yeckue siBJI1eHUSA

Buinyckuux nayuumes:

pacrno3HaBaTb MEXAaHUYECKHE SBJIEHUS U OOBSICHATH Ha OCHOBE MMEIOILMXCS 3HAHUM
OCHOBHBIE CBOMICTBA WM YCJIOBUS NPOTEKaHUS JTUX SIBJICHHWI: PaBHOMEPHOE M HEPaBHOMEPHOE
JBUKCHHE, PAaBHOMEPHOE U DPABHOYCKOPEHHOE IPSIMOJMHEHHOE JBHKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBMKEHHsI, CBOOOJHOE MaJCHUE TeJl, pABHOMEPHOE ABMXKEHHE IO OKPYXHOCTH,
WHEpUUs, B3aUMOJICHCTBUE TeEJl, pEAKTHUBHOE IBWKEHHUE, Iepefada JABJICHUS TBEPIAbIMHU TEIaMH,
KHUJIKOCTSIMM M Ta3aMH, aTMOc(epHOe MAaBlieHHEe, IUIaBaHUE TeJl, PaBHOBECHE TBEPABIX Tell,
UMEIOUINX 3aKPEIUIEHHYI0 OCh BpalleHMs, KoJieOaTeIbHOE JIBUKEHUE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

ONMCHIBATh M3YYECHHBIE CBOMICTBA TE€Jl M MEXAHWYECKHE SIBJICHUS, UCHOJb3Ys (PU3HUECKUE
BEJIMYMHBL: ITyTh, IEpEeMEILEHIE, CKOPOCTh, YCKOPEHHE, Iepro]l 00pallleHus, Macca Tela, INIOTHOCTh
BEleCTBa, CUJa (CWJIa TSDKECTH, CWJIa YIPYIOCTH, CWJIa TpPEHUs), JAaBlI€HUE, UMIYJIbC Tela,
KHHETHYECKasi SHEPIHsl, MOTEHIMaIbHAas SHEPIrHs, MeXaHHueckas paboTa, MeXaHU4ecKasi MOIIHOCTb,
KIIJI npu coBepieHNN paboThI ¢ UCIIOJIB30BAHUEM ITPOCTOTO MEXAaHU3Ma, CUJIa TPEHUSI, aMILIUTY/a,
HepuoJl U 4yacToTa KojeOaHWH, JUIMHA BOJIHBI U CKOPOCTb €€ pacHpOCTpaHEHUs; MpHU OMUCAHUHU
MPABWJIBHO TPaKTOBAaTh (PU3MUECKHUI CMBICT MCIOIb3YyEMbIX BEIMYMH, X 0003HAUYEHUS U €IUHULIbI
U3MEPEHUs, HAaXOAUThb (HOPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh CBOMCTBA TeJ, MEXaHUUYECKHE SIBICHUS U MPOILECCHl, UCIOb3Ys (pU3HnUecKue
3aKOHBI: 3aKOH COXPAHEHMS DHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHHUSI, IPUHLHUII CYNEPIO3ULUN CUIT
(maxoxmenue paBHoneiicTBytomielr cwibl), I, II u III 3akoHsl HprOTOHA, 3aKOH COXpaHCHHUS
uMITysbca, 3akoH I'yka, 3akoH Ilackaisd, 3akoH ApxuMMmena; NpU 3TOM pasinyaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MATEMAaTHUYECKOE BHIPAKEHUE;

pa3nuyaTh OCHOBHbBIE NMPU3HAKU H3YYEHHBIX (PU3MYECKUX MOJeNied: MaTepuaiabHas TOYKa,
WHEpLUalIbHas CUCTEMA OTCUETA;

pemars 3a7add, HCIOJIb3ysd (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHHS DSHEPIUH, 3aKOH
BCEMHUPHOIO TAroTeHus, npuHuun cynepnosumuu cui, I, II m III 3akonsr Herorona, 3axkoH
COXpaHEHHMs UMITYJbca, 3aK0oH ['yka, 3akoH Ilackans, 3akoH Apxumena) U GopMyJibl, CBSI3bIBAIOIINE
¢u3nueckue BeNWYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, MJIOTHOCTh BEIIECTBa, CHUIIA,
JaBJI€HHE, UMITYJIbC TeJla, KHHETUYeCcKasi SHeprusl, MOTeHIIMaIbHas SHEPrusl, MeXaHu4yeckas padora,
MexaHu4deckass MomHocTb, KITJI mpocroro MexaHumsma, cuia TPEHHUS CKOJIbXKEHHs, Ko3(duuumeHt
TpeHMs, aMIUIMTyAa, NEepuoJ W dYacToTa KojeOaHuM, JJIMHA BOJHBI M CKOPOCTh €€



pacmpocTpaHeHHs): Ha OCHOBE aHalIH3a yCIOBHS 3aJa4d 3aIUCBIBATH KPATKOE YCIOBHUE, BBIICISTH
buznyecKkue BeWYNHBI, 3aKOHBI U (POPMYITbI, HEOOXOAUMBIE JUIsl €€ PelIeHHs], TPOBOAUTH PACUEThI
U OLICHWBATh PEATLHOCTD MOJYYEHHOTO 3HAUYCHHUS (PU3HUECKON BEIIMYNHBI.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

WCIOJIb30BaTh 3HAHMSI O MEXaHUYECKUX SBIICHUSX B TIOBCETHEBHOM KU3HU JIJIsi 00ECIICUCHHUS
0e30MacHOCTH MpU OOpalleHUHd ¢ MPUOOpPaMH M TEXHUYECKHUMH YCTPONCTBaMH, IJISi COXpPaHEHUS
3JI0POBbSI ¥ COOJIOJICHUSI HOPM JKOJIOTUYECKOTO TOBEJCHUS B OKPYXKAIOWIEH cpene; MPUBOIUTH
IpPUMEpBl MPAKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HAHUI O MEXaHHUYECKHUX SIBICHUSX U
GU3MYECKUX 3aKOHAX; MPUMEPHl HCIOJIb30BAaHUS BO30OHOBISIEMBIX HCTOYHHKOB OJHEPTHUU;
9KOJIOTHYECKUX MOCIEeICTBUN UCCIIEIOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;

pa3nuyaTh TPaHUIBI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHUMATh BCEOOIIUN XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXAaHUYECKOM SHEpruu, 3aKOH COXpPaHEHUS
UMITyJIbCA, 3aKOH BCEMHUPHOTO TSATOTCHHS) U OTPAHUYCHHOCTHh HMCIIOIH30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1p.);

HaXOJUTh aJICKBATHYIO MPEIJIOKEHHON 3a/1aue PU3NICCKYI0 MOJICIb, pa3pemaTh IpoodieMy
KaK Ha OCHOBE MMEIOIINXCS 3HAHUI 110 MEXaHUKE C HUCIOIb30BAaHHUEM MaTEMaTHUECKOro armrmaparta,
TaK ¥ IIPH ITOMOIITY METO/IOB OIICHKH.

TensioBbie IBJICHUS

Buinycknux nayuumces:

pacrno3HaBaTh TEIUIOBHIE SIBICHUS U OOBICHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWMCTBA WM YCJIOBHS TNPOTEKAHHUS OSTUX sBICHUU: auddysus, n3MeHeHHe oObeMa Tell TpH
HarpeBaHuu (OXJKICHUM), OOJbIIAs C)KUMAEeMOCTh Ta3oB, Majias CKHMaeMOCTb >KUIKOCTEH H
TBEPABIX TEJ; TEILNIOBOS DPAaBHOBECHE, HCIIAPEHUE, KOHJCHCAIWS, IUIABJICHHUE, KPUCTAJUTH3AIHS,
KHUIICHUE, BIIAXXHOCTh BO3AYyXa, pa3dyHble CHocoObl Teruionepenadn (TemIONnpOBOIHOCTD,
KOHBEKIIHS, U3IIyU4ECHUE), arperaTHble COCTOSIHHS BEIIEeCTBA, TOTJIONICHHE SHEPTUU TIPHU UCTIAPCHHUU
JKUJKOCTH M BBIICJICHHE €€ MPU KOHJIEHCAIIMM Mapa, 3aBUCUMOCTh TEMIIEpaTypbl KUIEHHS OT
JTABJICHHS,

OMKCHIBATh HM3YUEHHBIE CBOWCTBA TEJI U TEIUIOBBIC SIBICHUS, HCIONB3YS (hHU3HUECKUe
BCJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPECHHSSI JHEPTHs, TeMIlepaTypa, yaeidbHas TEIIOEMKOCTh
BEIIIECTBA, y/elbHAas TEIUIOTA IJIaBJICHUS, yeNbHAas TEIUIOTa MapooOpa3oBaHus, yAeabHas TeroTa
CTOpaHHs TOIUINBA, KOA(PQUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENS; MPH ONMHUCAHHUH
MPAaBUJILHO TPaKTOBAaTh (PU3UUECKHI CMBICT HCIONIb3yEeMbIX BEJTMYHUH, X 0003HAUYCHUS U €TUHUIIBI
U3MEpEHUS, HAXOAUTh (DOPMYIBI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYI0 BEIUYHHY C APYTHMHA
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAJIM3WPOBATh CBOWCTBA TeJ, TEIUIOBBIC SIBIICHUS W TIPOIECCHI, HCIIOIB3Ysl OCHOBHBIC
MOJIO’KEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSI O CTPOSHUU BEIIECTBA U 3aKOH COXPAHEHUS YHEPTHH;

pa3nuYaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (PU3NYCCKUX MOJCICH CTPOCHHS Ta30B,
KUJKOCTEH U TBEPJBIX TET;

peliaTh 3a/1a4yu, UCIIOJIb3Ysl 3aKOH COXPAaHEHUS SHEPTUHU B TEIUIOBBIX MpoIeccax u GopMyJIbl,
CBs3bIBAIONIME (DM3MUECKHE BETUYMHBI (KOTUYECTBO TEIUIOTHI, TeMmIepaTypa, yIelbHas
TEIUIOEMKOCTh BENIECTBa, YJCNbHAs TEIIOTa IUIABJICHHS, YAeNbHAs TEIIoTa MapooOpa3oBaHUs,
yIenbHas TEIIoTa CrOPaHMs TOTUIMBA, KOA(P(UIIUEHT MOJE3HOT0 JEHCTBUS TEILIOBOTO JIBUTATENS):
HAa OCHOBE aHaJW3a YCJOBHS 3aJauyd 3alUCBhIBaTh KPATKOE YCIIOBHE, BBIICIATH (DH3UYCCKHE
BEJIMYMHBI, 3aKOHBI M (HOPMYIIbI, HEOOXOUMBIE JUIsl €€ PellleHus], IPOBOJUTH PacueThl U OLIEHUBAThH
pPEATbHOCTH IOTYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUNHBI.

Buinycknux nonyuum 603moorcnocms HAyuumuvcsi:

WCIOJIb30BaTh 3HAHUS O TEIIOBBIX SIBIICHUSX B TIOBCETHEBHOM JXU3HU IS OOCCIICUCHHS
0€30MacHOCTH TpU OOpalleHud ¢ MPUOOpPaMH U TEXHUYECKHMMH YCTPONCTBaMH, IJISi COXPaHEHUS
3JIOPOBBSI M COOJIOJICHHS HOPM 3KOJOTHYECKOTO TIOBEICHUS B OKPYXKAIOMIEH cpene; TMPHUBOIUTH



IPUMEPBI HKOJIOTHUECKUX TOCIEACTBUNA paboThl ABUraTeNeii BHYTPEHHETO0 CrOpaHHs, TEIUIOBBIX U
TUIPOIJICKTPOCTAHIIHIA;

MPUBOANUTH TMPHUMEPH MPAKTUYECKOTO HCIOIb30BaHUS (DU3MYECKHX 3HAHUN O TEIIOBBIX
SBJICHUSX;

pa3nuyath rpaHuIbl MIPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh BCEOOILIHI XapakTep
(byHAaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAHEHMs HEPIrUU B TEIUIOBBIX Ipolieccax) U
OTPaHUYEHHOCTH MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB,;

HaXO/UTh a/IEKBAaTHYIO MPEUIOKEHHON 3ajjaue (pU3NYECKy0 MOJENb, pa3pelarb npodaemy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUHM O TEIUIOBBIX SBJICHUSAX C MCIIOJIb30BAaHHEM MAaTEMaTHYECKOTIO
anmapara, Tak U Ipu IOMOLIM METOJIOB OLIEHKH.

JJIeKTPHYeCKHe U MATHUTHBIE SIBJIEHUS

Buinycknuk nayuumcs:

pacro3HaBaTh 3JEKTPOMArHUTHBIC SBICHUS U OOBSCHATH Ha OCHOBE MMEIOLIMXCS 3HAHHMA
OCHOBHBIC CBOMCTBA MJIM YCJIOBUS MPOTEKAHUS 3TUX SIBICHUH: IEKTpU3aLUs Tell, B3aUMOJIeHCTBHE
3apsioB, OJEKTPUYECKMH TOK W ero JelcTBus (TEIUIOBOE, XHWMHYECKOE, MAarHuTHOE),
B3aMMOJICHICTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas WHAYKLUSA, JEHCTBUE MAarHUTHOIO IOJs Ha
NPOBOJHHUK C TOKOM M Ha JBHXKYIIYIOCS 3apsSHKEHHYIO YaCTHILY, AEUCTBUE AIIEKTPHUYECKOTO OIS Ha
3apsDKEHHYIO 4YacTHILy, 3JIEKTPOMAarHWTHBIE BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKEHHE U TPEJIOMIICHHE CBETA, AUCIIEPCHUS CBETA.

COCTABJIATh CXEMbl DJEKTPUYECKMX LeMed ¢ IOCIeJOBATeNbHBIM U MapajjielIbHbIM
COCMHEHUEM DJIEMEHTOB, pa3iinyas YCIOBHBIE OOO3HAYCHHUS DIIEMEHTOB JIICKTPUUYECKHX Ieren
(MCTOYHMK TOKA, KJIFOY, PE3UCTOP, PEOCTaT, JIAMIIOUKA, aMIIEpPMETP, BOJIBTMETD).

WCIIOJIB30BATh ONTUYECKHE CXEMBl U TOCTPOCHUS M300pakK€HUH B IUIOCKOM 3epKajlie U
coOuparoniei JuH3e.

ONMCHIBATh HM3YYCHHBIC CBOWCTBA T M JJIIEKTPOMArHUTHBIC SIBICHHS, MCIIOJIB3Ys
¢du3nueckue BEIMYMHBL: JJIEKTPUUYECKUM 3aps], cuja TOKa, OHIIEKTPUUYECKOE HampsKEeHHUE,
AIIEKTPUYECKOE COMPOTHBICHHE, YACIBbHOE COMPOTHBICHHE BEIIECTBA, paboTa 3IIEKTPUYECKOTO
NOJsl, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSHHME U ONTHYECKas CHjla JIMH3bl, CKOpPOCTh
DIIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa; NMpPHU ONUCAHWU BEPHO TPAKTOBATH
(Gu3nUecKnil CMBICI UCHOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €AMHUIBI U3MEPEHUs; HaXOAUTh
(opMyITBI, CBA3BIBAIOIINE JaHHYIO (DU3HUYECKYIO BETHUUHY C JPYTUMH BETUYNHAMH.

aHAJM3UpPOBaTh CBOWCTBA TeJ, HJIEKTPOMArHUTHBIC SIBICHUS M TPOLECCHI, HCIOJIb3Ys
¢u3nUecKre 3aKOHBI: 3aKOH COXPAaHEHMS DJIEKTPUYECKOTO 3apsjaa, 3akoH OMa i yJacTka IIery,
3akoH J[xoyns-JIeHna, 3aKoH NPSIMOIMHEHHOT0 paclpoCTpaHEHHs CBETa, 3aKOH OTPa)KEHUs CBETa,
3aKOH TPEJOMJICHHSI CBETa; TPU OTOM pa3IM4aTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA H €Tro
MaTeMaTHYeCKOe BbIpaXKEHHUE.

pemaTh 3aa4M, UCMOIb3ys (U3UYECKHE 3aKOHBI (3akoH Oma I y4yacTKa IEMH, 3aKOH
Jlxoyns-JleHua, 3aKoH MPSIMOJIMHEIHOTO pacIpOCTPaHEHUs CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
nperomiieHuss cBera) U (popmynbl, CBsA3bIBaIOIIME (U3MYECKHE BEIMYMHBI (CHja TOKa,
AIIEKTPUUYECKOE HANPSKEHUE, dJIEKTPUIECKOE CONPOTUBIICHHE, Y/IEIbHOE COIPOTUBIICHUE BEIIECTBA,
paboTa >IEKTPUIECKOTO TOJIS, MOIIHOCTh TOKA, (JOKYCHOE PAaCCTOSHHE M ONTHYECKAsl CHJIa JIMH3HI,
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacToTa CBeTa, (QOpPMYNbl pacyera
DIIEKTPUYECKOTO  COMPOTHBICHHSI TPH TOCIEJOBATEIILHOM W  TMapajuleIbHOM  COCIUHEHHU
NPOBOJHUKOB): HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE, BBLIEIATH
¢u3nvecKkne BETMYNHBI, 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE JUIS €€ PEIICHHUs, POBOJUTH PaCUEThI
U OLIEHUBATh PEATBbHOCTb MOJYYEHHOT0 3HaYeHUs (PU3NUECKON BETUUNHBI.

BuinyckHux noayuum 603MOHCHOCHb HAYYUMbCAL:

UCMOJb30BaTh 3HAHUSA 00 DJIEKTPOMATHUTHBIX SIBICHUSX B IIOBCEAHEBHOM JKHU3HU JUIA
oOecrieueHns OE30MACHOCTH MpH OOpalleHuu ¢ MpuOopaMu M TEXHUYECKUMHU YCTPONCTBaMH, IS



COXpaHEHHUS 370POBbsI M COOJIIOJICHUS HOPM SKOJOTHYECKOTO MOBEACHUS B OKPYXAIOIICH cpene;
MPUBOJIUTH MPUMEPDI BIUSHUS 3JIEKTPOMAarHUTHBIX U3TyYEHHUI HA )KUBbIE OPraHU3MBbI;

MPUBOJIUTh  TPHUMEPHI  MPAKTUYECKOTO  HCIOJB30BaHHUS ~ (PU3MYECKUX  3HAHHHA O
3IEKTPOMArHUTHBIX SIBJICHUSIX;

pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TOHUMATh BCEOOIIUN XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpAHEHHS JJIEKTPUYECKOrO 3apsifa) U OTPaHMYEHHOCTb
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa J1s yyacTKa 1enu, 3akoH Jxoyns-Jlenua u ap.);

UCIIOJIb30BaTh MPHUEMBI IOCTPOCHUS (UINYECKUX MOjeNell, Moucka M (QOopMYyIUPOBKH
JIOKA3aTeNbCTB BBIIBUHYTBHIX THUIIOTE3 M TEOPETHYECKHX BBHIBOJAOB HA OCHOBE SMITUPUYCCKH
YCTaHOBJICHHBIX (DAKTOB;

HaXOJUTh aJICKBATHYIO MPEIJIOKEHHON 3a/1aue PU3NIECKYI0 MOJIEIb, Pa3pemaTsh IpodieMy
KaKk Ha OCHOBE HMEIOIIMXCS 3HAaHWM OO0 SJIEKTPOMArHUTHBIX SIBICHUSAX C HCIIOJIb30BAHUEM
MaTEeMAaTHYECKOTO anmapaTa, Tak U P MOMOIIU METOI0B OIICHKH.

KBaHTOBbBIE SIBJIEHHSI

Buinycknux nayuumes:

pacrno3HaBaTh KBAaHTOBbIE SIBJICHUS U OOBSACHATH HA OCHOBE MMEIOIIUXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIHM YCJIOBHSI TPOTEKAaHWsS OTUX SBJICHHWHA: €CTECTBCHHAas ¥ HWCKYCCTBCHHAS
PaZvo0aKTUBHOCTD, 0-, 3- U Y-U31y4eHHs], BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTPa U3JIy4YeHHUsl aTOMa;

OIHMCHIBATh U3YYCHHBIC KBAHTOBBIC SBIICHUS, UCTIONB3Ys (DU3MUCCKHE BEIMIMHBI: MAacCOBOE
YHCII0, 3apsAI0BOE YHCIO, MEPHOJ Toiypacmana, dHeprus (OTOHOB;, MPU OMHUCAHUU MPABUIBHO
TPAKTOBATh (PU3MUYCCKUN CMBICI HCITOJIb3yEMbIX BEIIMYUH, UX 0003HAUCHUS U CIUHUIBI H3MEPCHHUS,
HaXOJUTh (OPMYIBI, CBS3bIBAIOIIME NaHHYIO (U3MUECKYI0 BEIMYMHY C APYTMMHU BEITUYMHAMU,
BBIUUCIIATH 3HAYCHNUE (PU3HUECKOUN BEITMIMHBL;

aHAJIM3UPOBATh KBAHTOBBIC SIBJICHHS, UCTHOIb3Ys (PU3MUECKHe 3aKOHBI M MOCTYJATHI: 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH COXPAHEHUS JJEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHS MacCOBOTO
Yrclia, 3aKOHOMEPHOCTH U3ITyYEHUs U MOTJIOUICHHS CBETa aTOMOM, TP 3TOM Pa3inyaTh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA U €70 MaTEeMaTHICCKOE BEIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPU3HAKY TUIAHETAPHON MOJIENH aToMa, HYKIIOHHOW MOJIETH aTOMHOTO
Apa;

MPUBOJUTh TPHUMEPH TPOSBIECHUS B TMPUPOJAE U MPAKTUYECKOTO HCIOIH30BAHUS
PaAMOAKTUBHOCTH, SIJICPHBIX U TEPMOSICPHBIX PEAKIIHHA, CIEKTPAILHOTO aHATN3a.

Buinycknux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

MCIOJIb30BAaTh MOJTyUYECHHBIC 3HAHUS B MIOBCEAHCBHOM KH3HU TPU 00paIlleHuH ¢ MpuOopamMu |
TEXHHUYECKUMU YCTPOUCTBAMHU (CYETUMK HOHH3UPYIOIIMX YaCTHUIl, TO3UMETP), Uil COXPaHCHHS
3JI0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpejie;

COOTHOCHUTH PHEPTHIO CBSI3M ATOMHBIX 1P C AePEKTOM MAaCCHI,

MPUBOJUTL TPUMEPHl BIUSHUS PAJUOAKTUBHBIX M3JIYUCHHA Ha JKUBBIC OpPraHU3MBEI;
MOHUMATh MPHUHIIUI JEHCTBHSI TO3UMETPA U pa3nyaTh YCIOBUS €r0 UCIOIb30BaHUS;

MOHUMATh JKOJIOTUYECKUE TMPOOJIEMBbI, BO3HUKAIOIIME IPU HCIOJB30BAHUN ATOMHBIX
DIIEKTPOCTAHIIUN, U TYTU PEIICHUs STUX MPoOIeM, MEePCHEKTUBLI HCIOIH30BAHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

DJIeMeHTBI ACTPOHOMMH

Buvinycknuxk nayuumcs:

yKa3biBaTh Ha3BaHUs IutaHeT COJIHEYHOW CHUCTEMBI; pa3inyaTh OCHOBHBIE TMPU3HAKU
CYTOYHOTO BpaIlleHUs 3Be3HOTO HebOa, ABvkeHus JIyHabl, CoHIIA U TIAHET OTHOCUTEIILHO 3BE3T;

MMOHUMATD Pa3INUrs MEXKY TEIHOIEHTPUUECKON 1 T€OLIEHTPHUECKON CHCTEeMaMu MUPa;

Buinycknux nonyuum 603MOoHMCHOCHb HAYUUMbCAL:



YKa3bIBaThb OGH.[I/IG CBOMCTBA U OTJIHYHA IIJIAHET 3€MHOU TPYIIbI U TIAHCT-TUTAHTOB,; MaJIbIX
ten ConHEYHOW CHUCTeMBl W OOJBIIUX TUIAHET; IIOJh30BAaThCS KapTOW 3BE3AHOrO Heba mpu
HAOJIIOIEHUIX 3BE3IHOIO Heba;

pa3nnyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]l (pa3mep, I[BET, TeMIlepaTypa) COOTHOCUTH I[BET
3BE3/bl C €€ TEMIIEPATYPOL;

pasnuyaTth TMIOTE3bI O IPOoUCcX0xkaeHuU COTHEYHON CUCTEMBbI

7 kaacce

du3uka — HAyKa 0 pupoze.

- noHuMaHue (U3NYECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MAaTEpHs; YMEHHE IMPOBOJIUTH
HaOMOIeHUsT PU3NICCKUX SIBICHHUM, U3MEPATh (PU3NUCCKUE BEIUYHHBI: PACCTOSHUE, MPOMEKYTOK
BPEMEHHU, TEMIIEpaTypy; BJIAJACHUE OSKCIEPUMEHTAIbHBIMM METOJAMU HCCIEAOBaHUS IPHU
OTIpe/ICIICHUH TICHBI ICTICHHS IIKAJBI MPHOOpPA U TOTPEITHOCTH U3MEPCHHUS;

- TOHUMMAaHUE POJIM YYEHBIX Halllel CTpaHbl B Pa3BUTHH COBPEMEHHON (PU3UKU U BIUSHUU
Ha TEXHUYECKUI U COLMAIIBHBIN IPOrpecc.

IlepBoHa4Ya/IbHBIE CBEICHUS O CTPOCHHMH BelleCTBA

—TIIOHUMAHUE U CIOCOOHOCTh OOBSCHATH (GU3MUYECKUE SIBICHUS: TUPQy3usi, OobInas
CKUMAEMOCTh T'a30B, Majasi COKMMAeMOCTb JKMJIKOCTEH U TBEPbIX TEN;

- BJIQJICHHE DKCIEPUMEHTAIBHBIMU METOJIaMHU HCCIICIOBAHUS IMPU OMPENEICHUN Pa3MEpOB
MaJbIX TE,

—TOHUMaHUE TPUYUH OPOYHOBCKOTO [IBIDKCHMS, CMAUYMBAaHUS M HE CMayUBaHHS Te;
pa3nuyus B MOJIEKYJIIPHOM CTPOEHUHU TBEPJBIX TEJN, )KUJIKOCTEU U ra3oB;

—yMeHue noib3oBatbesi CU U nepeBOauTh €AMHUIIBI U3MEPEHUS (PU3NYECKUX BEIMYHMH B
KpAaTHBIE U JI0JIbHbIE €IUHULIBL;

—YyMEHHE HCIOJb30BaTh MOJIYUCHHbIC 3HAHUS B IOBCEIHEBHOW >XWU3HHU (OBIT, DKOJIOTHS,
OXpaHa OKpYXaroIlei cpebl).

B3aumopaeiictBus TeJ

—TIIOHUMAaHUE U CIIOCOOHOCTh OOBSCHATH (PM3MUECKUE SBICHUS: MEXaHHMUECKOe ABMKECHUE,
pPaBHOMEpPHOE ¥ HEPAaBHOMEPHOE JIBHKCHUE, HHEPIIHSI, BCEMUPHOE TATOTCHHE;

—YMEHHE U3MEPATh CKOPOCTh, MACCY, CHILY, BEC, CUILY TPEHHS CKOJIBKECHHUS, CHITY

TpeHUs KaueHus, 00beM, TJIOTHOCTh TeJa, PABHOJICUCTBYIOIIYIO ABYX CHJI, ACHCTBYIOIIUX Ha
TEJIO U HANPABJICHHBIX B OJHY U B IPOTHUBOIOJIOKHBIE CTOPOHBI;

—BJIQJICHUE DKCIIEPUMEHTAIBbHBIMU METOJIaMH KCCIICIOBAHUS 3aBUCUMOCTHU: MPONIECHHOTO
MyTH OT BPEMEHHU, YJIMHEHHS IPYKUHBI OT MPHIIOKEHHOMN CUIIBI, CUIIBI TSKECTH TEJIa OT €ro MaccChl,
CUJIBI TPEHUS CKOJIBKEHHUS OT TUIOMIAN COMPUKOCHOBEHMS TENl U CUJIBI HOPMAJIHHOTO JIABJICHHS;
MOHMMAaHHE CMBICTIA OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOH BCEMUPHOT'O TATOTEHUS, 3aK0H ['yKa;

— BIAJCHUE CIMOCOOAMH BBITIOJHEHUS PACUETOB TMPHU HAXOXKJIECHUU: CKOPOCTH (CpemaHei
CKOPOCTH), MYTH, BPEMEHH, CHJIbI TSKECTH, Beca Tella, MJIOTHOCTH Tena, 00beMa, MAacChl, CHIIBI
YIPYTOCTH, PAaBHOACHCTBYIOLIEH JABYX CHUJI, HAIIPABIECHHBIX 110 OJHOU IIPSIMOI;

—YMEHHUE HAXOJHUTh CBSI3b MEXAY (PU3NYECKUMHU BEIWYMHAMH: CHUJIOW TSHKECTH U Maccoit
TeJa, CKOPOCTH CO BPEMEHEM M MyTeM, TIJIOTHOCTHU TeJla ¢ €r0 MacCol U 00HEMOM, CHIION TSIKECTH U
BECOM TEIa;

—YyMEHHE MePEeBOUTH (HPU3UIECKHE BETUINHBI U3 HeCUCTeMHBIX B CU 1 Ha000poT;

—TOHUMaHUE TMPUHLUIIOB JIEWCTBHS  JUHAMOMETPA, BECOB, BCTPEYAIOIIUXCA B
MOBCETHEBHOM KU3HU, U CITOCOOOB oOecrieueHns 0€30MacHOCTH MIPH X UCTIOIb30BAHNH;

—YMEHHUE HCMOIb30BaTh MOJTYYCHHBIE 3HAHUS B TOBCEIHEBHON >XM3HH (OBIT, DKOJIOTHSA,
OXpaHa OKPYKaIOIIEeH CPeIbl).

JdaBJyieHne TBepABIX TeJl, )KMAKOCTEH U ra3oB



—TIIOHUMAHUE U CHOCOOHOCTh OOBSACHATh (DU3MYECKHE SIBICHUS: aTMOC(HEpHOE HaBIICHUE,
JIaBJICHUE XUAKOCTEH, ra30B M TBEPABIX TEJ, IJABAHHUE TEJ, BO3AYXOIUIABAHHUE, PACIIOJIIONKEHUE
YPOBHSI KHJIKOCTH B COOOIIAIOIIMXCS COCY/AaxX, CYIIECTBOBAaHHE BO3AYUIHONH OOOJOYKH 3eMIIIO;
CIOoCcOObl YMEHBIICHUS U YBEIUYEHUS TaBIICHUS;

—yMEHHE H3MepATh: arMoc(hepHOe [aBJICHUE, NABICHUE >KUAKOCTH HA JHO U CTEHKH
cocyqa, cury Apxumena;

—BJIaJICHUE DKCIEPUMEHTAJIbHBIMU METOAAMU  MCCIEAOBAHUSA 3aBUCUMOCTHU:  CHIJIBI
Apxumena oT 00beMa BHITECHEHHON TEJIOM BO/JIbl, YCIOBUH MJIaBaHUS TEJa B KHUAKOCTU OT JCHCTBUS
CHUJIBI TSXKECTHU U CUJIbI ApXUMEa;

—TIIOHUMAaHUE CMbICIa OCHOBHBIX (PHU3MYECKMX 3aKOHOB M yMEHHE NPUMEHATh HUX Ha
npakThke: 3akoH Ilackans, 3akoH Apxumena;

—TIIOHUMaHUe MPHUHIMIIOB JAeWCTBUA OapoMeTpa-aHepouaa, MaHOMETpPa, MOPIIHEBOIO
KHUJIKOCTHOTO HAacOCa, THAPABINYECKOTO Ipecca U CrocoboB obecrieueHus

0€30MMacCHOCTH MPH UX UCIOJIb30BaHUY;

—BJIaJICHHE CIOCOO0aMM BBIMIOJHEHHUS] PacueToB JUIsl HAaXOXACHUS: JaBJICHUS, JaBJICHUS
JKUJKOCTU Ha THO U CTEHKH COCYJa, CUJIbl ApXuUMeaa B COOTBETCTBUU C IOCTABJIECHHOM 3aJadel Ha
OCHOBaHUU UCIOJIb30BaHUS 3aKOHOB (PU3UKH;

—YMEHHUE HCMOIb30BaTh MOJTYYCHHbIE 3HAHUS B TOBCEIHEBHOM >KM3HMU (PKOJOTHS, OBIT,
OXpaHa OKPY>KaloIe cpeibl).

PaGora u MmomHOCTb. JHEprus

—IIOHUMaHHEe H CIIOCOOHOCTh OOBSACHATH (PU3MUECKHE SIBJICHUS: pPABHOBECHE TelI,
MIpEBpAILEHHE OJHOTO BUJAa MEXAaHUYECKON SHEPTUU B APYTOM;

—YMEHHUE U3MEPSATh: MEXAHUYECKYIO PA0OTY, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT cuJiibl, KITJI,
MOTEHIUAIBHYIO U KHUHETUYECKYIO SHEPIHIO;

—BJIaJICHUE  SKCIEPUMEHTAIbHBIMU  METOJAaMH  HUCCIICJOBAHUS IMpPU  ONPEICIICHUU
COOTHOUIEHUS CUJI U ILJIeY, 111 PABHOBECHUS pblUara;

—TIIOHUMaHUE CMBICJIA OCHOBHOIO (DPU3MUECKOrO 3aKOHA: 3aKOH COXPAHEHMsI SHEpPruu;
MOHMMAaHNEe MPUHITUIIOB IEHCTBUS pblyara, 6JI0Ka, HAaKJIOHHOM TIOCKOCTH U CTIOCO00B 00ecrevueHus
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

—BIIaJIeHHe CIOCOOAMH BBHITIOJTHEHHsI PAcueTOB ISl HAXOXACHUSA: MEXaHUYECKOW pabdoTHhl,
MOIIHOCTH, YCJOBHS paBHOBECUS CHJI Ha peiyare, momeHta cwibl, KIIJ[, kuHeTMueckol wu
MOTEeHIMAIbHOU SHEPIHH;

—YMEHHUE HCIMOIb30BaTh MOJIYYEHHbIE 3HAHUS B IOBCEIHEBHOHN >KU3HHM (IKOJIOTHS, OBIT,
OXpaHa OKpYXarollei Cpebl).

8 -9 kmacce
K xoniy oOyueHuss B 8 kJjiacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y OOYyUAIOIIUXCS YMEHUM:
® IICIIOJIb30BaTh IIOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBa, KPHUCTAUIMYECKHE U aMopQHble Tena,
HACBIIICHHBI M HEHACBIIIECHHBIA Iap, BJIAXKHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPECHHSSA
DHEPIHUsl, TEIUIOBOW JBUIaTellb, JJIEMEHTAPHBINA DIIEKTPUYECKHUM 3apsl, DJIEKTPUUYECKOe
110JI€, TPOBOJHUKYU U IUDJIEKTPUKH, IIOCTOSTHHBIN DJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

epa3nuyaTh SBJIEHUS (TEIJIOBOE pacHIMpeHUue U C)KaThe, TeIulonepenaya, TeIrIoBOe
paBHOBeCHE, CMaUYMBaHUE, KAWIISPHBIE SIBIICHUS, UCTIApEHUE, KOHJEH CAIUs, TUIAaBJICHHE,
Kpuctamm3anusi  (OTBepAEBaHHE), KWUIIGHHWE, Teruonepeaadya (TETIONPOBOIHOCTD,
KOHBEKIIMS, W3IyYeHHUE), DIEKTpU3aIusi TeJ, B3aWMMOJEHCTBHE 3apsioB, JCUCTBUS



3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIHS) MO OMHUCAHUIO
UX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE
SIBJICHUE;

® PacTiO3HABATh MPOSIBICHUE W3YYCHHBIX (DHM3UYECKUX SBICHUH B OKPYKAIOIIEM MHUPE, B TOM
yrciie (U3MYECKHE SIBJICHUS B TPUPOJIC: MOBEPXHOCTHOE HATSDKCHHWE W KaNMILISPHBIC
SIBJICHHS B MPHUPOJIE, KPUCTAIUIBI B MpHUpoe, m3nydeHre CoHIa, 3aMep3aHue BOIOEMOB,
MOpCKHE Opu3bl, 00pa30BaHHWE POCHI, TyMaHa, WHEs, CHEra, JJCKTPUYECKHE SIBICHUS B
atMocepe, DSIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MAarHUTHOE TIOJie 3eMJIH, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TIOJS JJIS JKU3HU Ha 3emiie, TOJSPHOE CUSHUE, TPU ITOM
NEPEBOJIUTh TPAKTUYECKYIO 3aJa4y B YYeOHYIO, BBIICNATH CYINICCTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

® OITMCbIBATb HM3YUYCHHBLIC CBOMCTBA TEI H (1)I/I3I/I‘-ICCKI/IC SABJICHU, HCIIOJIb3Yy:d (1)I/I3I/I'-ICCKI/IG
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS OJHEPrHs, KOJMYECTBO TEIUIOTHI, YJAEIbHAs
TEIIOEMKOCTh ~ BEIECTBA, yJeNbHAas TEIUIOTa IUIABICHMSA, YIEJIbHAas  TeIyoTa
napooOpa3oBaHMs, yJeNbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA()(UIIMEHT MOJIE3HOTO
JICHCTBHSI TEIUIOBOM MAallIMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/YyXa, JIEKTPUYECKHUN 3apsi,
cHjla TOKa, OJJIEKTPUYECKOE HaNpsDKeHHWE, COIMPOTHBICHUE MPOBOJHUKA, YJIEIBHOE
CONPOTHUBIICHUE BEIIECTBA, pabd0oTa M MOLIHOCTH DJIEKTPHUECKOTO TOKa), NMPH ONHCAHUU
IMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘-ICCKI/Iﬁ CMBICJI HCIIOJIb3YCMbIX BCJIMYUH, 0003HaYeHUsT U
CANHUIIBI (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, HaxXoauThb (bOpMyJ'II)I, CBA3BIBAIONIUMEC  JAaHHYIO
(Gu3MYeCKyl0 BEIMYMHY C JPYTUMH BEIMYWHAMHU, CTPOHUTh TpadUKd H3YYCHHBIX
3aBUCHMOCTEH (PM3NUCCKUX BEITHUYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS W TPOIIECCHI, UCIIOJIB3YsI OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOCHMSI BELIECTBA, MPUHLUII
CYTEepHO3UIINH ToJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUA 3apsjaa, 3akoH Oma
JUISL ydacTKa 1ienu, 3akoH Jxoyns—Jlenna, 3akoH CoOXpaHEHUsl YJHEPTUH, MPU STOM JaBaTh
CJIIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aIHMCHIBATH €70 MATEMATHYECKOE BBIPAKEHUE;

© O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTyalui
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUUYMHHOCIEICTBEHHBIE CBS3H,
CTpOUTHh O0BsICHEHHE U3 |—2 JIOrMYecKUx IIaroB ¢ ONnopoi Ha 1-2 W3y4yeHHBIX CBOMCTBa
bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIE 3a/1a4l B 2—3 AeMCTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
¢usnyeckne BEJIWYMHBL: HAa OCHOBE aHalM3a YCJIOBUS 3aJayd 3alMChIBaTh KpaTKoe
yCIIOBHE, BBIBIIATH HEAOCTATOK JAHHBIX JUIS pEIIEeHHUs 3aJaud, BBIOMpPATh 3aKOHBI U
dopmynbl, HeoOXoaMMbIe M €€ pelIeHus, IPOBOAUTh pacu€Thl M CPaBHUBATH
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

® paCItoO3HaBaThb np06ner,1, KOTOPBIE MOXXHO PECIIWUTH IPHU IMOMOLIU q)HSI/I‘IeCKI/IX METOJO0B,
HCIIOJIB3YsSl  OIMMCAHHUE  HCCJIICAOBAHUA, BBIACIAITE  MPOBEPACMOC  MPCAINOJIOKCHUC,
OLCHUBATDH MMPABUJIIBHOCTDE IOpAAKA IMPOBCACHUA UCCIICAOBaHMsA, J€J1aTh BBIBOJbI,



® [IPOBOJIUTH OMBITHl MO HAOMIONEHUIO (PU3MUECKUX SBICHUN MM (PU3MYECKHX CBOMCTB Tell
(KanwIIsipHbIE SBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3JlyXa OT ero o0bnéma, TemrepaTyphl,
CKOPOCTH IIpOLiecCa OCTHIBAHUS U HarpeBaHHUs IPHU U3IYYEHUM OT LIBETA H3JIydarolei
(moryomaroieil) NOBEPXHOCTH, CKOPOCTh UCIAPEHUsI BOJbI OT TEMIIEPATYpPhl )KUJIKOCTH U
wiomanad e€ TOBEPXHOCTH, OHJIEKTPU3ALUSA Tl W B3aUMOACHCTBHE AJIEKTPUUYECKUX
3apsAoB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BHU3YyalH3aldsi MarHUTHBIX IOJeH
IIOCTOSIHHBIX MarHuTOB, JEHCTBUS MAarHUTHOIO IOJII HAa IPOBOJHUK C TOKOM, CBOICTBa
AIIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS TOCTOSHHOTO TOKa): (OPMYIHPOBATH
IIpoBepsieMble MPEIOJIOKEHUS, COOUPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYyI0BaHMUs,
OIKCHIBATh X0/ ONBITAa U (OPMYIUPOBATH BHIBOIBL;

® BBINIOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIIAYKHOCTU BO3yXa, CHJIbI
TOKa, HANpsKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX
BEJIMYMH, CpPaBHUBATh pE3yNbTaThl HM3MEpEHHH ¢ y4€TOM 3aaHHOM abCONMIOTHOU
HOTPEIIHOCTH;

® [IPOBOJIUTh HCCIICJIOBAHUE 3aBHUCHUMOCTH OJHOM (M3MYECKOW BEIMYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUIl (3aBUCUMOCTb CONPOTUBJICHUS IMPOBOJHHUKA OT €ro
JUIMHBI, IUIOLIAJHA IIONEPEYHOr0 CEYEHUs M YIEIbHOIO CONPOTHUBIICHHS BEIECTBA
IIPOBOJIHMKA, CWJIBI TOKa, MAYLIETO 4epe3 MPOBOJAHUK, OT HANPSIKEHHWS Ha IPOBOJHUKE,
UCCIICIOBAaHUE IIOCIE0BATEIbHOIO UM HAapaJIeIbHOTO COEIUHEHUH HPOBOJIHHUKOB):
IUIAHUPOBAaTh HCCIIE0BaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH HM3MEPEHUS, CIEays
IPEUIOKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHJIE
TaOIHI U TPaQUKOB, AETATh BEIBOBI IO PE3yJIbTaTaM UCCIIETOBAHMS;

® [IPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BeIMYUH (yJelbHas TeMI0EMKOCTh
BEIIIECTBA, COMPOTHUBICHHE IPOBOJHUKA, PabOTa M MOLIHOCTb 3JEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~ W3MEpPEHUs, CcoOMpaTh  OSKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CJENys
IPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIIATH 3HAUEHNE BEIHUNHBI,

® cO0JI01aTh MpaBUjIa TEXHUKU OE€30M1aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;

® XapaKTepU30BaTh MPUHIMIIBI AEHCTBUS M3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTOpPOI Ha MX omHcaHUs (B TOM YHMCIIE: CUCTEMA OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas
TypOuHa, amIepMerp, BOJIBTMETD, CUETUHK NEKTPUYECKON JHEpIuy,
AIIEKTPOOCBETUTENbHBIE TIPUOOPBI, HArpeBaTelbHbIE 3JIEKTPONPHOOpPH  (TpUMEpHI),
AIIEKTPUYECKUE MPEIOXPAHNUTENH, FITEKTPOMArHUT, JIEKTPOBUTATEIb IOCTOSIHHOTO TOKA),
UCTONB3Yysl 3HAHHUA O CBOMCTBAaxX (PU3MUECKUX SBJIEHUI W HEoOXoAuMble (U3NYECKUE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA M U3MEPUTENbHbBIE TPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETD,
JIBUTATENlb BHYTPEHHETO0 CrOpaHMs, OSJEKTPOCKOI, pEeoCTar), COCTaBIATh CXEMbI
JNEKTPUYECKUX LIETIeH C MOCIIeI0BaTeNbHBIM U MapajlIeIbHbIM COEIMHEHHUEM 3JIEMEHTOB,
pasyingas ycJIoBHble 0003HAUEHUS 2JIEMEHTOB IEKTPUUECKUX LIeTIEH;



® [IPUBOAMTH IPUMEPHI (HAXOIUTh HH(POPMAIIHIO O IPUMEPax) MPaKTHIECKOTO UCIIOIb30BaHHS
bu3MYecCKuX 3HAHUN B TIOBCEJHEBHOW JKM3HU JIsi oOecredeHusi Oe30mMacHOCTH TP
oOpamieHnn ¢ NpUOOpaMU W TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 3H0POBBS U
COOJIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

® OCYILECTBIIATh MOUCK HMH(popManuu (uzndeckoro coxaepkanus B MHrepHere, Ha OCHOBe
UMEIOIIMXCA 3HAHUW M IYTEM CPAaBHEHHUs JONOJHUTEIBHBIX HMCTOYHUKOB BBIJICIATH
UHPOPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

® 1ICII0JIB30BAaTh MPU BBHIMNOJHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJSAPHYIO JIUTEPATYypy
(bU3MIeCKOro colepKaHus, CIpaBOYHbIE MaTEpUaNbl, pecypchl cetu VMHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

® CO31aBaThb COOCTBEHHBIE IIHCBMEHHBIE U KpaTKUC YCTHBIC COO6H.[€HI/I$I, 060611_[35{
I/IH(l)OpMaIlI/IIO N3 HCECKOJIBKHUX HMCTOYHHWKOB (1)I/I3I/I‘ICCKOFO COACpIKaHud, B TOM YHUCIIC
HY6J'II/ILIHO MMPEACTABJIATD PC3YJIbTATHL HpOGKTHOﬁ WM UCCIIE0BATEIIbCKOM ACATCIIbHOCTH,
IIpu 3TOM TI'PaMOTHO HCIIOJIb30BATb H3y‘~l€HHLII>i MOHSATUMHBIM afrapar Kypca (1)I/ISI/IKI/I,
COIIPOBOKAATh BBICTYIIJICHUC HpCSCHTaHHCﬁ;

eIIpH BBIIOJHEHUH YUYEOHBIX TPOEKTOB M HCCIENOBaHMNA (PU3MUECKUX IPOILIECCOB
pacrpenenate 00s3aHHOCTH B IpyIIle B COOTBETCTBUU C IIOCTABICHHBIMM 33JayaMH,
CJIEIUTH 3a BBIIOJIHECHHEM IUIaHa JEHMCTBUM U KOPPEKTUPOBATH €r0, aJJ€KBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TIPYINIbl, BHICTPAaUBaTh KOMMYHHKAaTHBHOE
B3aUMO/IEIICTBHE, MPOSIBIIAA TOTOBHOCTh pa3pelaTb KOH(QIUKTHIL.

K koHuy oOyueHuss B 9 kJjacce NpeAMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® IICIIOJIB30BATh  TOHATHUS: CcHUCTeMa OTcuéra, MaTepuajbHash TOYKa, TPACKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHHMYECKOro JBWXKEHUs, nedopmanus (ynpyras, IUIacTHUECKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U NEPETPY3KH, LIEHTP TKECTH,
a0COIOTHO TBEPJOE TEJO, LIEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK, dJIEKTPOMAarHUTHBIE BOJIHBI, IIKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U
HOTJIOIIEH s, anb(da, 6eTa- U raMMa-u3IydeHns, U30TOIIbI, AJIepHas SHEPreTHKa;

epa3zuuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE TPSIMOJWHEHHOE JBUIKEHUE,
PaBHOYCKOPEHHOE MPSMOIIMHEHHOE IBUKEHHE, CBOOOJHOE MaJleHUE TeJ, PaBHOMEpPHOE
JBUKEHHE TI0 OKPY>KHOCTH, B3aMOJICHCTBUE TeJl, PEaKTUBHOE JIBIKEHHUE, KOJIeOaTebHOE
JBIDKCHHE (3aTyXarollfe U BBIHYKJICHHBIE KOJICOAaHWMs), PE30HAHC, BOJHOBOE JIBIKCHHE,
OTpa)KE€HUE 3BYKa, MPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE, OTPAKEHHUE U MPETIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTPaXCHHE CBETa, Pa3jioKeHHe OEoro CBeTa B CIEKTP U CIOXKEHHE
CIEKTPaJbHBIX  IIBETOB, JHCIEPCHUS  CBETa, €CTECTBEHHAas  pPaJuOaKTUBHOCTbD,
BO3HHUKHOBEHHE JIMHEHYATOTO CHEKTpa H3JIYYCHHS) MO OMUCAHUIO HMX XapaKTEePHBIX
CBOWMCTB 1 Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOINX JaHHOE (PU3NUYECKOE SBIICHNUE;



® pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NYECKUX SIBICHUI B OKpY)KAIOIIEeM MHUpe (B TOM
yuciae (GU3NYECKUE SBICHHUA B IMPUPOAE: NPWIUBBI M OTJIUBBIL, JBM)KEHUE IUIAHET
ConHeyHOM CHCTEMBI, pEaKTUBHOE JABM)KEHUE YKUBBIX OPraHU3MOB, BOCIIPUSTUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKHE BOIHBI, LIYyHAMH, 3X0, [[BETA TEJ, ONTUYECKHUE
ABJICHUS B INpUPOAE, OWOJOrMYecKoe JeHcTBUE BHJIUMOIO, YIbTPAa(HOIETOBOIO U
PEHTI€HOBCKOIO W3JIy4€HUH, €CTeCTBEHHbIN paJMOaKTUBHBIA (OH, KOCMHUYECKUE IY4YH,
PaAMOAKTUBHOE HU3JIy4CHME IPUPOAHBIX MHHEpAIOB, JEUCTBHE PaJMOAKTHUBHBIX
U3Jy4YEHUI Ha OpraHM3M YEJOBEKa), NPU STOM IEPEBOJAUTH IPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIIEIISTH CYLIECTBEHHbIE CBOUCTBA (IIPU3HAKH) GU3NUECKUX SBICHU;

® OIIMCHIBATh U3YyYEHHBbIE CBOMCTBA Teld U (DU3MUYECKUE SBJICHMS, UCHONB3YS (PU3NYECKUE
BEJIMYMHBI (CpeIHSAss M MIHOBEHHAs CKOPOCTh Teja IPU HEPABHOMEPHOM JBUKECHHM,
YCKOpEHHE, NepeMENIEHUE, MyTh, YII0Basi CKOPOCTh, CHJIA TPEHUS, CUJIa YIIPYTOCTH, CUIIA
TSOKECTH, YCKOPEHUE CBOOOJIHOTO MaJieHusl, BEC Teja, UMIIYJIbC Tejla, UMIYJIbC CHIIBI,
MexaHuyeckas paboTa U MOIIHOCTb, IMOTEHIMAJIbHAs HSHEPrUsl Teja, MOJHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IOTCHIMAbHAs SHEPrusi CXATOW MpYKUHBl, KUHETHYECKas
SHEprus, MoJIHAasg MeXaHW4ecKas SHEprusi, MepuoJ U 4acToTa KoyieOaHW, ATUHA BOJHBI,
TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IIOKAa3aTeNb MPEJIOMIICHHS CPEJIbl), IPU
ONMHCAaHUH TIPABWJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICT HCIIOJNB3YEMBIX BEIWYHH,
0003HaueHHUsT M EAMHUIBI (PU3MUYECKUX BEITUYHMH, HAXOAWUTH (DOPMYIIBI, CBSA3BIBAIOIINE
JMaHHYIO (U3WYECKYI0 BEJIHMYUHY C APYTUMH BEIIMYMHAMH, CTPOUTH TPAPUKH M3y4SHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUMH;

® XapaKTepU30BaTh CBOMCTBAa Tes, (M3WYECKHE SIBICHHS W MPOLECCHl, HCHOJIB3YS 3aKOH
COXpaHEHMsI HDHEPrHM, 3aKOH BCEMHPHOIO TATOTEHHUS, NPUHLUI CYNEPHO3ULUN CUJ,
IIPUHLIAII OTHOCUTENBHOCTH ['anuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJbCa,
3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MacCOBOTO
YyHcesl NpU SAEPHBIX PEaKUMsIX, MPU 3TOM JlaBaTh CIOBECHYIO (POpPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

® O0BSACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTyalui
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUYMHHO-CIIECACTBEHHbIE CBS3H,
CTpPOUTHh O0BSICHEHHE U3 2—3 JIOTMUECKUX IIIaroB C ONMOPOM Ha 2—-3 M3y4yeHHBIX CBOMICTBa
(bu3nUecKux sBICHUH, GPU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

epemarh pacyéTHbIE 3a7aud (ONMUpAIOIIMEcs Ha CHUCTEeMYy W3 2—3 ypaBHEHHUH), HUCHOJb3YS
3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIU3a YCIOBUS
3aJ]a4u 3aIUChIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIOUINE WM N30BITOYHBIC TaHHBIE,
BBIOMpPATh 3aKOHBI U (POPMyIBI, HEOOXOAMMBIE JUIsl PEIICHUs, MPOBOJUTH PacuéThl U
OLICHUBATh PEAIMCTUYHOCTH MOTYYEHHOIO 3HaYCHUS] PU3NYECKON BEITMUHHBI,

® pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO DPELIMTh NMPH MOMOIIM (PU3HMUECKUX METOJIOB,
UCIIONIb3Ysl  OINMCAaHUE HCCIENOBAHUSA, BBIICIATH IPOBEPSIEMOE  IPEAIIOIOKEHUE,
OLICHUBATh NPABWIBHOCTh IOPSIKA TPOBEACHUS MCCIEIOBAaHUs, JEJIaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUN U ONBITOB;



® [IPOBOJIUTH OMBITHl MO HAOMIONCHHUIO (PU3MUECKUX SBICHUN MU (PU3MUYECKUX CBOWCTB Tl
(u3yueHne BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHUS SHEPruu, 3aBUCUMOCTH
nepuojia KojeOaHuid MPYKMHHOTO MAasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYXKHHBI U
HE3aBUCHMOCTb OT aMIUTUTYABl MajblX KoJeOaHWid, MPSMOJMHEHHOE pPacHpOCTpaHEHUE
CBeTa, paslio’keHue OeJoro CBeTa B CIEKTP, U3yUYEeHUE CBOMCTB M300paKeHHUS B MJIOCKOM
3epKaje U CBOMCTB H300pakeHHsl MpeAMeTa B coOHMparoliell JuH3e, HaOII0JCHHE
CIUIOIIHBIX M JIMHEHYATBIX CIIEKTPOB HM3JIYYEHHSI): CAMOCTOATEIBHO COOMPATh YCTAHOBKY
U3 HM30BITOYHOTO HAOOpa O0OpYAOBaHUS, OMMCHIBATH XOJ OIBITa M €r0 Pe3yJbTaThl,
dbopMynTupOBaTh BBIBOJIBI;

® [IPOBOJIUTH MTPH HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeNeisis CpeIHee 3HAUCHHE
U3MepsieMOl BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOMpAroneil JHH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

® [IPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJTMUUH C UCIOJIb30BAHUEM IPSIMbIX
U3MEpPEHUIl (3aBUCUMOCTh IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JBM)KEHUU 0e€3
HayaJbHOM CKOPOCTH, Mepuoja KojaeOaHUi MaTeMaTHUECKOro MasiTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTH YIJIa OTPa)KE€HHs CBETa OT YIUIa NAACHUsA U YIVIa MPEJIOMIICHUS OT YyIja
najeHus1): IJIAHUPOBaThb MCCIEJOBAHUE, CaMOCTOSTEIBHO COOMpaTb  YCTaHOBKY,
(UKCUpPOBaTh pPE3YNIbTATHl IOJYYCHHON 3aBHCHUMOCTH (H3MYECKUX BEIMYMH B BHJIE
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJIbTaTaM UCCIIE0BaHMS;

® [IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (CpelHss CKOPOCTb U YCKOpPEHHE
Tela MPU PABHOYCKOPEHHOM JIBUKEHUM, YCKOPEHHE CBOOOIHOIO MaJCHUS, >KECTKOCTb
NOPYXUHBL, KOXQQHUIMEHT TPEHHsI CKOJBKEHHUS, MEXaHW4YecKas pabdoTa M MOIIHOCTb,
4acToTa U MepuoJl KojeOaHUul MaTeMaTHYeCKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKast
cuiia coOuparolei JIMH3bI, paAMoaKTUBHBIA (DOH): MIAHUPOBATH U3MEPEHHUs, COOMPATh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M BBINOJHATE HW3MEPEHMS, CIEAys MNPEIJI0KEHHON
WHCTPYKLUH, BBIYUCIISITh 3HAYCHHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYUYEHHBIE PE3YJIbTATHI
¢ y4€TOM 3aJJaHHOH NOTPEIIHOCTU U3MEPEHU;

e co0IMI0/1aTh MpaBUJIa TEXHUKHM 0€30MacHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000PYA0BaHHEM;

® pa3Jin4aTb OCHOBHBIC MNMPU3HAKHW HN3YUYCHHBIX (1)I/IBI/I“I€CKI/IX MOJETIeH: MaTcpualibHas TOYKa,
a0COJIFOTHO TBép)IOC TCII0, TOYEYHBIM HMCTOYHHUK CBCTA, JIy4, TOHKaA JIMH34, IJIaHCTApHAA
MOZACIIb aTOMAa, HYKJIOHHAas MOACIIb aTOMHOTO SA/1pa,

® XapaKTepU30BaTh NMPUHLHUIBI EHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OIOpO HA UX OMMCAHMS (B TOM UHUCIIE: CIIUJOMETP, NaTYMKHU IOJOKEHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, 3XO0JIOT, OYKH, MEpPUCKOM, (oToamnmnapar, ONTUYECKHUE CBETOBOJIBI,
CIEKTPOCKOII, J03UMETp, kKamepa Bunbcona), HCosb3ys 3HaHUS O CBOMCTBAX (U3NYECKUX
SBJICHUN U HEOOXOMMbIe (PU3NYeCKre 3aKOHOMEPHOCTH;

® IICIIOJIB30BaTh CXEMbl W CXEMaTUYHbBIE PUCYHKH HM3YYEHHBIX TEXHHYECKHUX YCTPOWCTB,
W3MEPUTEIIbHBIX TPHOOPOB M TEXHOJOTUYECKHX IMPOIECCOB MPH PEIICHUH YIeOHO-



NPAKTHYECKUX 3a/1a4, ONTHYCCKHE CXEMbI JJIsl MOCTPOCHUS H300paKEHHH B IIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

® IPUBOJIUTH IPUMEPHI (HAXOAUTHh UH(POPMALIMIO O IPUMEPaX ) MPAKTHUYECKOTO UCIOJIb30BaHUS
¢busznyecKkux 3HAHUNW B TOBCEIHEBHOM KH3HU JuIs oOecnedeHus Oe30MacHOCTU Mpu
oOpamieHnn ¢ MpUOOpaMU W TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBBS U
COOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYKAOILEH Cpele;

® OCYILECTBJIATh  MOUCK HH(popManuu  (uU3M4ecKoro couepxkanus B VHTepHere,
CaMOCTOSITENIbHO  (DOPMYIHUpYsl TIOMCKOBBIM 3ampoc, HAaXOIUTh IYTH ONPEACICHUs
JOCTOBEPHOCTH TOJYYEHHOW HH(OpManuu Ha OCHOBE WMEIOLIMXCA 3HAHUH U
JIOTIOTHUTEIIbHBIX HCTOYHHUKOB;

® ICTIOJIH30BAaTh MPU BBHINOJHEHUH YYEOHBIX 3aJaHUl HAayYHO-TOMYJSPHYIO JIHTEPATypy
(du3nyecKOro cojaep:KaHusl, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiIaieTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs MHPOPMALMU U3 OJJHON 3HAKOBOU
CUCTEMBI B IpYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIEHHS HAa OCHOBE WH(pOpMAIUH W3
HECKOJIbKUX  MCTOYHUKOB  (DU3MYECKOIO  COAEp)KaHUs, MyOJIMYHO IPE/CTaBIATh
pe3yJbTaThl NPOEKTHOM WM HCCIIENOBATEIbCKON NEATENBHOCTH, IPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh H3YYEHHBIM MOHATUMHBIN amnmapaT H3y4aeMoro pasziesia (QU3uku Hu
CONPOBOXKJATh BBICTYIUICHHE IIpe3eHTanueil ¢ y4€TOM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.

3. Conep:kaHue TeM y4eOHOTrO MpeaMeTa.

®uszuka u GU3NYECKUEe METObI U3YUEHUS TPUPOJIbI

®dusnka — Hayka o mpupone. Pusnueckue Terna U sAeileHus. HabmogeHue u omucaHue
¢usnueckux siBneHnil. Gusnueckuii skcriepuMeHT. MojienpoBaHue SIBICHUN U 00BbEKTOB MPUPOIBI.

dusnueckue BEIWYMHBI W UX H3MepeHue. TOYHOCT M IOrPELIHOCTh H3MEPEHHH.
MexayHapoaHas CUCTEMA €AUHULL.

dusnyecKkue 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka U TexHuKa. HaydHblli METOX NO3HAHHUS.
Ponb pusuku B GopMHUpoBaHUN €CTECTBEHHOHAYYHON IPaMOTHOCTH.

MexaHuyeckue sBJICHUS

Mexanuueckoe JABM)KEHHE. MatepuanabHas TOYKa Kak MOJENb (PU3NYECKOro Tena.
OTHOCHTENBHOCTD MeEXaHWuecKoro nBwkeHus. Cucrema otcuera. DU3NYECKHE BEIMYUHBL,
HEOOXOIUMBIE JUIsl ONMUCAHUS ABW)KEHHUS M B3aUMOCBS3b MEXAY HUMHU (IyTh, IepeMelleHue,
CKOPOCTb, YCKOPEHHE, BpEMs [BHW)KEHHUs). PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBWKeHHE. PaBHOMepHOE NBH>KEeHME 1O OKpyx)HOCTH. [lepBbiii 3akoH HproToHa M mHepnus. Macca
tena. [lmotHOoCcTh BemectBa. Cwia. Exmannsl cunbl. Bropoit 3akon HeroTona. Tpertwit 3akoH
Heiorona. CBobonnoe mnanenue Ten. Cuia TskecTH. 3aKOH BCeMHUpHOro TsroteHus. Cuia
ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTs. CBsI3p MEXAYy CHIOH TSKECTHM M Maccoil Tena.
Junamomerp. PaBHozelicTByromas cuina. Cuna TpeHus. TpeHue ckosbxkeHus. TpeHue IoKos.
Tpenue B Ipupoje U TEXHUKE.



Wmnynbe. 3aKOH COXpaHEHHs MMITyJabca. PeakTuBHOE NBMKEeHHE. MexaHudeckas pabora.
MouHocts. OHeprusi. [loTeHnuaneHas W KuHeTHYecKas sHeprus. l[IpeBpamieHue omaHOro BUIA
MEXAHUYECKOM HEPIuu B APYroi. 3aKOH COXpaHEHUS MOJTHON MEXaHUYECKOU SHEPTHUH.

IIpocTeie MEXaHU3MBL. Y CIIOBHS PaBHOBECHUS TBEPAOTO TeJla, UMEIOLIEr0 3aKPEILUIEHHYIO OCh
JnBrKeHUs. MoMeHT cunbl. [lenmp manxcecmu mena. Peruar. PaBHoBecue cuil Ha pblyare. Poryaru B
TeXHUKe, ObITy M mpupoge. lloaBwkHble M HemoaBMKHbBIE OJ0KU. PaBeHCTBO paboT mpu
UCTIOJIb30BaHUH MPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBWIIO MeXaHUKNY). KoadduuueHt nonaesHoro
JEHCTBUS MEXaHU3MA.

JaBneHnue TBepAbIX Tesl. Enununel usmepenus aasieHus. CriocoObl M3MEHEHUs J1aBICHUS.
[aBnenue xxuakocreid u ra3oB 3akoH [lackans. JlaBneHuwe >XMAKOCTHM Ha JHO M CTEHKH COCY[A.
CooOmarommecss cocynbl. Bec Bosmyxa. AtmocdepHoe maBineHue. M3mepeHue armochepHOro
nasienus. Oneir Toppuyemun. bapomerp-anepoua. ATMmochepHOE [aBlI€HUE Ha pa3IM4YHBIX
BbICOTaxX. l'MapaBimyeckue MexaHM3Mbl (mpecc, Hacoc). JlaBleHue J>KMIKOCTM U rasa Ha
IOTPYKEHHOE B HUX Teno. Apxumenosa cuia. [nasanue ten u cynos Bosayxomnnasanue.

Mexannueckue konebanusa. Ilepwox, wacrota, amrumatyna kosneOaHwil. Pesonanc.
MexaHnueckue BOJIHBI B OJHOPOAHBIX cpenax. JlimHa BOJHBL. 3BYK KaK MEXaHUYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTAa TOHA 3BYKA.

TemnoBsle sBICHUA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJbl. TEIUIOBOE [BM)KEHHE aTOMOB M MOJIEKYIL.
Juddy3us B razax, *KUIKOCTSIX U TBEpAbIX Tenax. bpoynosckoe oOguoicenue. B3aummopencTBue
(IpuUTSKEHHE U OTTAIKUBAHUE) MOJIEKYJ. ArperaTHble COCTOSIHUS BelllecTBa. Paznuyne B cTtpoeHun
TBEPABIX TEJ, KUAKOCTEH U ra3oB.

TennoBoe paBHoBecue. Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
JBWDKEHUS vacTull. BHyTpeHHss sHeprus. PaGora u Teruionepenada Kak CIOCOObI M3MEHEHHS
BHYTpeHHEH »dHeprun Tena. TemnonpoBoaHocTb.  KonmBexkums.  Mznyuenwme.  [Ipumepsr
TEIUIONEPEayy B IPUPOJE U TeXHUKE. KoanmuecTBO TemnoThl. Y AeabHas TEIJIOEMKOCTh. Y IebHas
TEIUIOTA CrOpaHMsl TOIJIMBA. 3aKOH COXPAHEHUS U IPEBPALLEHUS SHEPruu B MEXAHUYECKUX U
TEIUIOBBIX Tporeccax. IlnaBieHne u oTBepAEBaHME KPUCTAUIMUECKUX TeEJ. YeNbHas TEIUIoTa
riasneHus. Vcnapenue u konzaeHcauus. llornomenue sHepruu NpH HCHAPEHUU KHUJKOCTH H
BBIICJICHUE €€ IpH KOHJeHcauuu mnapa. KumeHume. 3aBUCHMOCTb TeMIIEpaTypbl KHIIEHUS OT
JaBJIeHUs. Y IenbHas TeroTa napoodpa3oBaHus U KOHAeHcauuu. BnaxHocTs Bo3ayxa. PaboTa raza
npu pacmupenuu. [Ipeobpa3zoBaHus 3HEpPruM B TEIJIOBBIX MalllMHax (mapoBasi TypOuHa, JBUTaTellb
BHYTPEHHEro Ccropanusi, peakTuBHbIM nasuratens). KIIJ[ TemnmoBoil MmamumHbl. Oxonocuueckue
npoobIeMbl UCNONLIOBANUS MENT08bIX MAULUH.

DNeKTPOMarHUTHHIC SIBICHUS

Onexrpuzaius  ¢usnyeckux Ten. B3aumonelicTBue 3apspkeHHBIX Ten.  J[Ba  pona
AIIEKTPUYECKUX 3apsAoB. [[enMMOCTh 3JIEKTpUYECKOro 3apsia. DJIEMEHTapHbIM 3JIEKTPUUYECKHM
3apsl. 3aKOH COXPAHEHUs JJIEKTPUUECKOTo 3apsna. 1IpoBonHMKM, TOIYNPOBOJHUKN U H30JIATOPHI
ANEKTPUUECTBA. DIEKTPOCKOI. DIEKTPUIECKOE MOJIe KaK 0COOBIN BUJI MaTEPHUH.

OneKTpuYecKuid TOK. VICTOUHMKHM 3JIEKTPUYECKOTO TOKa. OJEKTpUYecKas LEeNb U €€
cocTtaBHble yacTu. HampaBnenue u aelcTBUs 3JeKTpuueckoro Toka. Hocutenu snekTpuyeckux
3apsaoB B MeTaiax. Cwila ToKa. DJIEKTPUUECKOE HaNpsKEHUE. DJIEKTPUUECKOE CONPOTUBIIEHUE
MPOBOAHUKOB. EMHUIIBI COTPOTUBIIEHUS.

3aBUCUMOCTb CHJIBI TOKa OT HampspkeHus. 3akoH Oma Juisl ydacTka Lenu. Y JeJbHOE
conporusiieHne. Peocrarel. IlocnenoBarenpsHOe coenMHEHHE MNPOBOAHMKOB. [lapamiensHoe
COEIMHEHUE NPOBOIHUKOB.

PaGora snexTpuueckoro moJis MO MEpPEeMEIIEHUI0 DJIEKTPUUYECKHX 3apsaoB. MOIIHOCTh
JIEKTpUYecKoro Toka. Harpesanne npoBOIHUKOB AJIEKTPUYECKUM TOKOM. 3akoH [[xoyins - Jlenna.
DneKkTpuuecKue HarpeBaTelbHbIEe U OCBETUTENIbHbIE TPUOOPHL. KopoTkoe 3aMbIkaHue.



MaruutHoe none. Muayknus MarHuTHOro nosis. MaruutHoe nose Toka. OmbIT Opcrena.
MarsnuTHoe 1oJie MOCTOSIHHBIX MAarHUuTOB. MarHuTHoe mosie 3eMiIM. DJIEKTpOMarHuT. MarHutHoe
MOJE€ KaTylmKu C TOKOM. [IpuMeHeHue »3IeKTpOMAarHuTOB. JIeCTBHE MArHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM U JBWXKYILYIOCS 3apsOKEHHYI0 4YacTHLy OJEKTpOJABHUIaTelNb. SBieHue
AJIEKTpOMarHuTHOW nHAYyKIus. Onbitel @apazes.

CBer — onekrpomMarHuTHele BoiHa. CkopocTe cBeta. McrouHuku cBera. 3aKkoH
IPSIMOJIMHENHOIO paclpoCTpaHEHUE CBETa. 3aKOH OTpaxxeHHs cBeTa. llimockoe 3epkano. 3akoH
npenomiieHus: cBera. JIuu3pl. DOKycHOE pacCcTOSHUE U ONTHUYecKas cuiia JuH3bL. M300paxeHue
npeaMera B 3epkaiie u juH3e. Onmuueckue npubopul. I'na3 kak onrtuyeckas cucrema. Jucnepcus
CBeTa.

KBaHTOBBIC SIBIEHUS

Crpoenue aromoB. Ilnanerapnass monens aromMa. KBaHTOBBIM XapakTep IOIVIOMICHUS H
WCITyCKaHHUs CBETA aToMaMu. JInHeldaTsie CIIeKTPHI.

OmneiTel Pe3epdopra.

CocraB aromHoro sapa. IIpoToH, HEHTpOH U 3JEKTpOH. 3akoH OHHIITEHHA O
MPOMOPLUUOHAILHOCTY MacChl U DJHEPruu. Jleghekm macc u sSHepeus ceA3U AMOMHBIX soep.
PamnoaktuBHOCTE. [lepuon nonypacnana. Ansha-uznyuenue. bema-usnyyenue. ['aMmma-u3irydaeHue.
Snepusie peakunu. Vcrounuku sHeprun CosHLIA U 3Be31. flnepHas sHEpreTuka. JxonocuuecKue
npobnemvl  pabomvl amomuvlx dnekmpocmanyuu. Jlosumerpus. Bausnue paouoakmuHwix
U3TYYEeHUU HA HCUBbLE OP2AHUSMDL.

Crtpoenue u 3Bosonus Beenennoit

['eonenTpryeckas ¥ TeIUOLIEHTpUYEcKas cUCTeMbl Mupa. Dusnueckas Npuposia HeOECHBIX
ten ConHeuHoit cucreMsl. [Ipoucxoxnenne Conneunoit cuctemsl. @usnueckas npupoga ConHua u
3Be31. Ctpoenue Beenennoit. DBomonus Beenennoit. I'unoresa bosbiioro B3peiBa.

[TpumepHbIe TEMBI JIAOOPATOPHBIX U MPAKTUIECKUX paOOT

JlaGoparopHble pabOThl (HE3aBUCHUMO OT TEMAaTUYECKOM MPUHAIICKHOCTH) MAETSATCS
CJIEIYIOILME TUIIBIL:

1. IIpoBeneHue NpAMbIX U3MEPEHHUH (PU3NUECKUX BETUYUH

2. Pacuer 1O TOJYYEHHBIM pe3yjbTaTaM TPSMBIX HM3MEPEHHH 3aBHCHMOTO OT HHX
napamerpa (KOCBEHHbIE U3MEPEHHUS).

3. HabOnromenue sBIEHWH W TIOCTAHOBKA ONBITOB (Ha KA4YeCTBEHHOM YPOBHE) TI0
oOHapyKeHHIO (PaKTOPOB, BIUSAIONIMX HAa IPOTEKAHUE TaHHBIX SIBJICHUH.

4. VccnemoBaHue  3aBUCHUMOCTH  OJHOM  (DU3MYECKOM  BETUYMHBI OT  JPYro C
Ipe/ICTaBICHUEM Pe3yJIbTaTOB B BUA€ I'padyKa UK TaOIULIbI.

5. IlpoBepka 3amaHHBIX NPEANOIOXKEHUH (NpsMble M3MEpEeHMs] (PU3UYECKHX BEIMYUH U
CpaBHEHHE 33JJaHHBIX COOTHOILEHUH MEXTy HUMH).

6. 3HaKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U UX KOHCTPYHUPOBAHHE.

[TpoBeneHue NpsMbIX U3MEPEHUN (PU3NUECKUX BETUYUH

N3mepenue pasmepos Tell.

N3mepenue pazMepoB MaJbIX TEIN.

N3mepenune maccel Tena.

N3mepenue oobema Tena.

N3mepenue cuibl.

W3mepenue BpeMeHH Ipoliecca, epuoa Koieoanui.

N3mepenne temneparypsl.

W3mepeHue aBieHus Bo3ayxa B OJIJIOHE MO/ MOPIIHEM.

N3mepenne cuitbl TOKa M €ro peryjnpoBaHue.

N3mepenue HanpsKeHUs..

N3mepenue yriioB nmajgeHus U MpeIoMIICHUS.



W3mepenue pOKyCHOTO pacCTOSTHHS JTMH3BI.

W3mepeHune paanoakTUBHOTO (OHA.

Pacuer mo mosryueHHBIM pe3ysbTaTaM MPSMBIX U3MEPEHHH 3aBUCHUMOTO OT HHUX IMapamMeTpa
(KOCBEHHBIE U3MEPEHUS )

N3mepenue mIoTHOCTH BELIECTBA TBEPJAOTO TEa.

Omnpenenenne ko3 GuLneHTa TpeHUs CKOIbKEHHSL.

Omnpenenenne KeCTKOCTU IPYKUHBI.

OmnpezeneHne BbITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH HA IOTPYKEHHOE B )KUKOCTh TEJIO.

OrnpezesieHie MOMEHTA CHUJIBI.

W3mepeHue ckopocTH paBHOMEPHOTO JABHKEHHSL.

W3mepenue cpeHel CKOPOCTH IBUKEHUS.

N3mepeHune yckopeHHsl paBHOYCKOPEHHOT'O JIBU)KEHUS.

Onpenenenue pabOTH M MOIITHOCTH.

Omnpenenenne 4acTOThl KOJIEOAHUH Ipy3a HAa MPY>KMHE U HUTH.

Onpenenenre OTHOCUTENIBHOM BIIaXKHOCTH.

OmnpeneneHue KOJIUYECTBA TEIUIOTHI.

Onpenenenue ynenbHONH TEINIOEMKOCTH.

N3mepenue paboTsl M MOIIHOCTH 3JEKTPUUYECKOTO TOKA.

N3mepenue conpoTUBICHUS.

OmnpeneneHne ONTHYECKON CUIIbI JIMH3BI.

HccnenoBanne 3aBUCHUMOCTH BBITAIKUBAIOLIEH CHIIBI OT 00beMa IMOTPYKEHHOM YacTH OT
IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTHU OT INIOTHOCTU M MAaccChl Teja.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI OT XapakTepa IMOBEPXHOCTH, €€ HE3aBUCUMOCTHU
OT IUIOILA/IH.

HaGnronenue siBJIeHUN W MOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) 10 OOHAPYKEHUIO
(bakTOpOB, BIUAIOLIMX HA IPOTEKaHUE JAHHBIX SIBICHUM

Habnronenne 3aBUCHMOCTH TIepro/a KojieOaHuil Tpy3a Ha HUTH OT JJTMHBI M HE3aBUCUMOCTH
OT MacCBl.

Habutoienne 3aBucMOCTH Neprojia KojeOaHuii rpy3a Ha Mpy>KUHE OT MacChl U )KECTKOCTH.

HabnroneHue 3aBUCUMOCTH AaBJICHUS ra3a OT 00beMa U TeMIepaTyphl.

HabutoieHne 3aBUCHMOCTH TEMIIEPATYPbI OCTHIBAIOIIEH BOABI OT BPEMEHH.

HccnenoBanue sBJIeHNUS B3aUMOJICHCTBHS KaTyIIKU C TOKOM M MarHMTa.

HccnenoBanue siBICHUS DIIEKTPOMArHUTHON HHIYKIINH.

HabmnroneHue siBieHUs OTpaKeHUs U ITPEJIOMIICHHUS CBETa.

Habuntoienue siBiaeHus Tucnepeun.

OOHapyxeHue 3aBUCUMOCTHU COIIPOTHBIICHHSI TPOBOIHUKA OT €r0 MapaMeTPOB U BEIIECTBA.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B )KMJIKOCTH OT 00beMa MOrpy>KEHHOM YacTH.

HccnenoBanue 3aBUCUMOCTH OJIHOM (pM3MUECKON BETUYMHBI OT APYroi ¢ MpeACTaBICHUEM
pe3yNbTaToB B BUJAE rpaduka Win TaOIUIbL.

HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JABM)KEHHUU Oe3
Ha4yaJbHOU CKOPOCTH.

HccnenoBanne 3aBUCHUMOCTH CKOPOCTM OT BpEMEHHM U MYTH IPU PaBHOYCKOPEHHOM
JIBUOKEHUH.

HccnenoBanme 3aBUCUMOCTH CUIIBI TPEHUS OT CHJIBI JIaBJICHUSI.

HccnenoBanue 3aBUCUMOCTH J1e(hOpMaIy IPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHui Tpy3a Ha HUTH OT JJIUHBL.

HccnenoBanue 3aBUCHMOCTH TepHoja KoJeOaHUI Tpy3a Ha NpPYKHUHE OT >KECTKOCTH U
MacCBhl.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pPE3 IPOBOAHUK OT HAIIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JaMIIOUYKYy OT HapsKEHUSI.

HccnenoBanue 3aBUCMMOCTH YIJIa IPETOMIICHUS OT yrija MajeHusl.

[IpoBepka 3agaHHBIX MPEANONOKEHUH (TpAMble H3MEpeHUs (PU3NYECKUX BEIUYUH U
CpaBHEHHME 33JJaHHBIX COOTHOLIEHUH Mexay HUMH). [IpoBepka runores

[IpoBepka rumore3bl O JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOWKA JKUIKOCTH B TPYyOKE OT
TEMIEPATYPHI.

[IpoBepka rumore3bl 0 MPSAMOM MPONOPIHMOHATBHOCTH CKOPOCTH IMPU PABHOYCKOPEHHOM
JBUKEHUU ITPOUJIEHHOMY ITYTH.

[IpoBepka rumotressl: MPU MOCIEAOBATEIbHO BKJIIOUYEHHBIX JIAMIOYKA U MPOBOJHUKA WIU
JIBYX IIPOBOJIHUKOB HAIIPSLKEHUS CKIIAABIBATh HENb3s (MOXKHO).

[IpoBepka mpaBuiia CI0KeHHsI TOKOB Ha JIBYX MapauieIbHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMH U UX KOHCTPYUPOBAHUE

KoncTpynpoBanue HakJIOHHOM MIIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KIT/I.

KoHcTpynpoBanue apeomeTpa 1 UCIIBITAHUE €0 PadOTHI.

COopka 3IeKTpUYECKOI LIeTIH U U3MEPEHUE CHIIBI TOKA B €€ Pa3InYHbIX Y4acTKaXx.

COopka 2JIeKTpOMarHuTa U UCIIBITAHUE €TO ICUCTBHUS.

W3ydeHue aneKTpuYecKoro IBUraTelis MOCTOSTHHOTO TOKa (Ha MOJIETIH).

KoHcTpynpoBanue 35neKkTpoaBuraTess.

KoHncTpynpoBanue Mojenu Teneckora.

KoHcTpynpoBanne MOJENH JIOAKH C 3aJaHHOM IPy30I0IbEMHOCTBIO.

OrneHka cBOETro 3peHus U o00p OYKOB.

KoHcTpynpoBanue npocreiiiero reueparopa.

N3ydenue cBOiCTB M300paskeHUs B JIMH3AX.

Conep:xanue Kypca 7 kiaacc (68 4, 2 4 B HegeJ110)

BBenenue (4 4)

®usuka — Hayka o mnpupone. PDusmueckue sABieHUsA. DPUNYECKUE CBOWCTBA TEIl.
HabGmonenue u onucanue pusndeckux sipineHuid. dusznueckue BeUYuHbl. M3mMepenus puandeckux
BEJIMYMH: JUIMHBI, BPEMEHHU, Temieparypbl. dusnueckue npubopbl. MexayHapoaHas cUcTeMa
eauHul. TOYHOCTB M MOTPEMHOCTh U3MepeHn. PU3KKa U TEXHHKA.

®poHTaNbHaA JadopaTopHasi padoTa

1. OnpeneieHue HeHbI Ae1eHUSI U3MEPUTEIbHOI0 pudopa.

IlepBoHaya/LHBIE CBeIEHHSI O CTPOEHHH BeulecTBa (5 )

Crpoenue BemiectBa. ONbBITHI, JOKa3bIBAIOIIME AaTOMHOE CTPOEHHE BEIIECTBA. emiIoBoe
JBUKEHHE aTOMOB U MoJieKyJl. BpoyHoBckoe nBrkenue. uddysus B razax, sKUIKOCTIX U TBEPABIX
Tenax. B3aumopelcTBUe yacThIl BellecTBa. ArperaTHble COCTOSHUS BellecTBa. MoJienu CTpOeHUs
TBEPABIX TCII, )KI/II[KOCTeﬁ u ra3oB. OObSICHEHUE CBOMNCTB Ia3o0B, )KI/II[KOCTCI\/JI n TBEPABIX TCJI HaA
OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MPEICTaBICHUH.

®poHTaJbHAsA JabopaTopHas padoTa

2. Onpeaenenue pa3MepoB MaJIbIX TeJl.

B3aumoneiicrBus e (22 4)

Mexannueckoe npuxenue. Tpaexkropus. [Iyre. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBH)KEHUE.
Ckopoctb. ['paduku 3aBUCUMOCTH IYTH U MOJIYJISL CKOPOCTH OT BPEMEHM JBMXKeHUs. MHeprus.
WNueptHOCTs Ten. BzammopeiictBue Tten. Macca tenma. M3mepenwe wmaccel Tena. [lmoTHOCTH
BeniectBa. Cuna. Cuna Tsokectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cssp Mexay cuioi
TSOKECTH U Maccoi Tena. Cuia TsbKeCcTH Ha Opyrux rutanerax. Jlunamomertp. CrokeHue IByX Cuil,



HAIPaBJIECHHBIX 110 OJHOW mpsAMoil. PaBHoxelicTByromas aByx cuwil. Cuia TpeHus. Puznueckas
npupoa HeOecHBIX Tesl COTHEYHOW CHCTEMBI.

®poHTaNbHBbIE Ja00paTOPHBbIE PAG0THI

H3mepenne Macchl TeJIa HA PbIYasKHBIX Becax.

N3mepenue o0bema Teda.

Onpenesnenue IIOTHOCTH TBEPAOIO Tea.

I'pangyupoBaHue NpyKMHBI M H3MepPeHHe CHJI JUHAMOMETPOM.

H3mepenne cHiIbI TPEHHA C IOMOIIBIO JTHHAMOMETPA.

JlaByieHne TBepAbIX TeJ, sKMAKOCTel U ra3os (20 4)

Hasnenue. JlaBnenue tBepapix ten. [aBnenue raza. OObsICHEHHE AaBJICHUS Ta3a HA OCHOBE
MOJICKYJISIPHO-KMHETHUECKUX TpeacTaBieHuil. [lepeqaua naBneHus razaMu U KHJIKOCTSMHU. 3aKOH
[Tackans. Coobmraromuecs cocyasl. ATMochepHoe aBieHre. MeTobl u3MepeHust aTMOC(hepHOro
napieHus. bapomeTrp, MaHOMETp, MOPIIHEBOW >KUAKOCTHBIM Hacoc. 3aKOoH Apxumena. Y claoBUs
naBaHus Tea. Bo3ayxoruiaBanue.

DpoHTAJbHbIE JJA00pPaATOPHBbIE PA0OTHI

8. Onpenenenne BBITAIKUBAIONIEH CHIbI, [JeHCTBYIOLIeH Ha IOrpy:KeHHOe B
JKUAKOCTH TeJ10.
9. BbisicHeHue yCJIOBHIl IIJIABAHUS TeJla B AKUJAKOCTH.

Pa6ora u momHoCTh. JHeprus (13 u)

Mexannueckass pabora. MomHocts. [IpocThie MexaHusmbl. MOMEHT CHIIBL. Y CIIOBHS
paBHOBECHS pblyara. «30J10TO€ IPABIIIO» MeXaHUKU. Buabl paBHoBecus. Koaddurument nonaeznoro
neiicteus (KIL). Oueprus. [loTeHnuansHas u kuHeTHdeckas sHeprusi. [IpeBpaiienue sHepruu.

DpoHTAIbHBIE JJA00pPaTOPHbIE PAGOTHI

10. BoisicHeHuHe yCJI0BHS PABHOBECHS pblYyara.

11. Onpenenenne KII/{ npu nmogbeme Tes1a 10 HAKJIOHHOM MJIOCKOCTH.

8 kuacc (68 4, 2 4 B Hegel10)

TenJioBble siBjeHus (23 4)

Tennooe nBuxenue. TernoBoe paBHoBecue. Temneparypa. BHyTpennss sneprus. Pabora u
temonepenaya. TermonpoBoaHocTh. KonBeknus. M3nydenune. KonnuecTBo TemnoThl. Y enbHas
TEIIOEMKOCTh. PacyeTr KomyecTBa TEIUIOTH! IPU TeMI000MeHe. 3aKOH COXPAaHEHMS U PEBPaILCHHS
SHEPIrUH B MEXAHMYECKUX M TEIUIOBBIX mpoueccax. [lnaBienne u oTBepaeBaHne KPUCTATINIECKAX
TeNn. YpaenpHas Temiora ruiaBineHus. Vcnapenne m konaeHcanus. Kunenue. BiaxHocTs Bo3myxa.
VYnenbHas Termora napooOpazoBaHus. OObsICHEHHE U3MEHEHUS! arperaTHOr0 COCTOSTHUSI BELIeCTBa
Ha OCHOBE MOJIEKYJIIpHO-KMHETHYEeCKHX MpescTaBieHuil. [IpeoOpa3oBanue 3HEpPruM B TEIIOBBIX
MamuHax. Jlpurarenb BHyTpeHHero cropanus. Ilaposas typOuna. KIIJ[ TeruioBoro asuraresns.
DKoornyeckre mpoodaeMbl HCIOIB30BaHMSI TEIIOBBIX MAIIIKH.

DpoHTANBHBIE JIa0opaTOpHbIEe padoThl CpaBHEHUE KOJIUYECTB TEMJIOTHI TP CMENIUBAHUA
BOJBI pa3HOM TeMmIiepaTypbl. M3mepeHue ynenbHOH TEIUIOEMKOCTH TBEpHoro rtena. M3mepenue
BIIQYKHOCTH BO3/yXa.

dileKTpUYecKue ABJaeHus (29 1)

OnexTpuszauus Ten. [[Ba poaa 3JI€KTpUUECKUX 3apsioB. B3anMonelicTBrue 3apsKEHHBIX TEIl.
[IpoBOAHMKH, IUANEKTPUKU W TOJYNPOBOJHUKU. OJIEKTPUYECKOE II0oJie. 3aKOH COXpaHEHUs
AIIEKTPUYECKOro 3apsna. JlemuMocTb 3JIeKTpUYecKoro 3apsaa. OnekTpoH. CTpoeHue aroma.
DIIEKTpUYECKUH TOK. J[eHCTBUE SIIEKTPUYECKOTO MO Ha AIEKTPUUIECKUe 3apsAabl. ICTOUHMKH TOKa.



Onexkrpuueckasd 1enb. Cuna Toka. DIEKTPUUECKOE HAINPSHKEHHE. DJIEKTPUYECKOE COIPOTUBIICHHUE.
3akoH OMa mis ydactka uenu. [lociaegoBarenbHOE M MApAIJIEIBbHOE COCIMHEHHWE MPOBOJIHUKOB.
PaGora u momHoCTh 3nekTpuueckoro Toka. 3akoH Jxoyns—Jlenna. Konnencarop. IlpaBuiia
0e30MacHOCTH MPU PadbOTe C IEKTPOITPHUOOPAMH.

DpoHTAIbHBIE JJA00pPaTOPHbIE PAGOTHI

COopka 31eKTpUYECKOI LIeTI U U3MEPEHUE CHIIBI TOKA B €€ Pa3InYHbIX y4acTKax.

N3mepenne HanpspKEHUS Ha pa3IMUHBIX YYacTKaX 3JIEKTPUUECKOU 1ETIH.

7. PCFYJ'II/IPOBaHI/Ie CUJIbI TOKa pPCEOCTATOM. I/I3MepeHHe COIIPOTUBJICHUA IIPOBOAHHKA
I[IpU IMMOMOIIH aMIICPMETPa U BOJIBTMETPA.
8. HSMepeHI/IC MOIITHOCTH U pa6OTBI TOKa B BHGKTqueCKOﬁ JJaMIIC.

DJIeKTPOMAarHuTHbIE siBJIeHud (5 4)

OneiT Opcrena. MaruutHoe mnose. MarHuTHOe MoOJ€ MpSAMOro Toka. MarHutHoe Iole
KaTyIIKU ¢ TOKOM. IlocTositHHBIE MarHUTBI. MaruuTHOE 10JIE NTOCTOSHHBIX MarHUTOB. MarHutHoe
nosie 3emuu. B3aumopeiictBue mMarHuToB. JlelicTBUE MarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPUUYECKUI IBUTATEIb.

®poHTaNbHBbIE J1a00paTOPHBbIE PA0G0THI

9. COopka 371eKTpOMarHuTa 1 UCIbITaHUE €ro JeHCTBUS.

10. M3yueHue 31eKTpUuecKOoro ABUIaTess IOCTOSIHHOIO TOKa (Ha MOJIENH).

CgetoBble siBjienus (13 u)

Hcrounuku cBera. [IpsmonnHeliHoe pacripocTpaHeHHe cBeTa. Buaumoe ABM)KEHHE CBETHIL
Otpaxkenue cBeta. 3akoH oTpaxeHus cBeta. llimockoe 3epkano. IIpenomiienune cBera. 3akoH
npeigomieHuss cBeta. JIuu3pl. ®okycHoe paccrosHMe JiMH3bl. Onrudeckas cuiaa  JIMH3BL
N300paxenus, naBaeMbie JTUH30. ['11a3 kak ontudeckas cucrema. OnTuyeckue mpruOOopHlI.

@DpoHTAJbHbIE JIA00paTOPHBbIE PA0OTHI

11. [Nomy4yeHnue n300pa>keHUst MPU MTOMOIIU JTUH3HI.

9 knacc

3akoHbl B3aUMOAEHCTBHS U ABHKeHHsI TeJ (23 +74)

MartepuanbHas Touka. Cucrema otcueta. llepememienune. CkoOpocTb NPSIMOJIMHEWHOTO
paBHOMEpHOTO ABM)KEHHUA. [IpsAMosMHENHOE PAaBHOYCKOPEHHOE JIBUKEHUE: MTHOBEHHAsI CKOPOCTB,
yCKOpeHue, nepemenieHue. ['paduku 3aBUCMMOCTH KMHEMAaTHYECKMX BEIMYMH OT BPEMEHH IpHU
PaBHOMEPHOM M PAaBHOYCKOPEHHOM JBMXE€HUH. OTHOCHTEIBHOCTH MEXaHMYECKOIO [BUKCHUS.
['eonenTpryeckas U relMoueHTpuYecKas cucteMbl Mupa. MHepunanbHas cuctemMa orcyera. 3aKOHbI
Heiotona. CBobonHoe mageHue. HeBecoMocTh. 3aKOH BCEMHUPHOro TAroTeHus. [MckyccTBeHHbIE
crytanku 3emn. ]t Mmynbc. 3aKoH COXpaHeHHs UMITY/Ibca. PeakTHBHOE IBIKEHHE.

@poHTaNBbHBIE Ja00paTOPHBIE PA00THI

HccnenoBanne paBHOYCKOPEHHOTO JBHMXKEHHUS ©Oe3 HaudaiabHOW ckopoctu. W3mepenue
YCKOPEHHUs1 CBOOOTHOTO TaICHHS.

Mexann4yeckue Koje6aHusl M BOJIHBbI. 3BYK (12 +44)

KonebarenpHoe pamxkenue. KonebGanus rpyza Ha mnpyxuHe. CBOOOIHBIE KOJIEOAHUS.
KonebartenbHas cucrema. MasTHUK. AMIUIMTYJa, TIEPUOA, YacToTa kosneOanuil. [["apmMoHMYeckue
koneOanus]. [IpeBpaiieHne >Hepruu Npu KoyiedaTeNbHOM JIBH)KEHUHU. 3aTyxarollue KoJeOaHUs.
Boinyxknennsie konebanus. Pesonanc. PacmpocTpaneHue koneOaHuWi B yOPYyrux —cpenax.
[Toniepeunbie W TPOAOJIbHBIE BOJIHBL. [[mmHa BOJIHBL. CBA3b JIMHBI BOJHBI CO CKOPOCTBIO €€
pacmpocTpaHeHHUs] U TEPHOAOM (4acTOTOM). 3BYKOBbIE BOJNHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp u
TPOMKOCTH 3ByKa. DX0. 3BYKOBOMU pe3oHaHc. [ aTepdepenms 3Bykal.



®poHTaNbHBIE Ja00paTOpPHbIE padoTHI
3. UccnenoBanue 3aBHCUMOCTH TEpUOAA W YAaCTOTHI CBOOOJHBIX KOJICOAHWN MasTHHKA OT
JJIMHBI €0 HUTH.

JuieKTpOMarHuTHoe noJie (16 +44)

OnHOpOAHOE M HEOHOPOJHOE MAarHUTHOE noJjie. HanpapiieHne Toka U HanpaBji€HUE JIMHUN
ero mMarHuTHoro mnois. IlpaBuino OypaBumka. OOHapyxkeHune MaruTHoro moisi. IIpaBuio neBoi
pyku. MHAYKIUST MarHUTHOro moJis. MarHuTHbeii nmoTok. OnbiTel Papajges. DJIEKTpOMarHUTHAs
uHaykuuda. Hanpasienne unayknuoHHoro Ttoka. IlpaBuno Jlenma. SIBieHue CaMOMHIYKLHH.
[lepemennbiii  TOK. ['eHepatop  mepemeHHoro  Toka. lIpeoOpa3oBaHuss  SHEpruM B
aneKTporeneparopax. Tpancopmarop. Ilepenada sneKTpHUUECKOW SHEPrUM HA PACCTOSHUE.
OJIEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BONHBL. ~ CKOpOCTH  pacHpOCTPaHEHHUS
AJIEKTPOMAarHUTHBIX BOJH. BiMSHME 3JIEKTPOMArHUTHBIX HW3JIyYEHUH Ha JKHUBBIE OpPraHU3MBI.
KonebGarenbupiii KOHTYp. [loiydeHHe 3JIEKTPOMAarHUTHBIX KosieOaHui. [IpUHIUINBI pagroCBsI3U H
tenesuaeHus. [Muatepdepenmus cera.] DneKTpoMarHuTHas MpUpoaa cBeTa. [IpenoMieHue cBeTa.
[Tokazarenr mnpenomnenus. Jucmepcusi cBera. L[Bera Ten. [Chekrporpad u CHEKTPOCKOI.]
Tunsl ontuueckux cnekTpoB. [CrektpanbHblii aHanu3.] Iloryomenue M HCIyCKaHHE CBETa
atomamu. [IporcxoxieHne TuHenyaThIX CIEKTPOB.

®poHTaANbHBbIE J1a00paTOPHBIE PA0G0THI

4. V3ydeHue sBIEHUS 3JIEKTPOMAarHUTHON MHAYKIUU.

5. HaGmroieHue CIUTONIHOTO U JIMHEHYATHIX CIIEKTPOB HCITYCKAHUS.

Ctpoenue atoma u aToMHoro sigpa (11 +9y)

PannoakTHBHOCTH KaK CBUAETEILCTBO CIIO)KHOTO CTPOCHUS aTOMOB. AJb(a-, 6eTa-u raMma-
manydenusi. OnbiTel  Pe-3epdopna. Snepnas momens artoMa. PaawoakTWBHBIC TPEBpAICHHS
aToMHbIX snep. CoxpaHeHHe 3apsJOoBOr0 M MAacCOBOIO 4YHCEI NPU SACPHBIX pPEaKLHUsX.
OKCHEpUMEHTAJIbHBIE METOAbl HCClle/oBaHMsI 4acTull. I[IpoTOHHO-HEWTpOHHas Mojedb sjapa.
Ou3nyecKuil CMBICI 3apsiIOBOTO U MaccoBoro uucen. M3otomnsl. [IpaBuna cmemenus s anbda- u
Oera-pacriaga IpU SIEPHBIX pEaKUMsIX. DHEPTUs CBSI3M 4YacTull B sijpe. JleneHue snep ypasa.
Ilennas peakuus. SlgepHas odHepretuka. OKoJorMdyeckue MmpoOieMbl pabOThl  aTOMHBIX
anekTpoctaniuid. Jlosumerpus. [lepuon monmypacnanga. 3aKkoH pagrloakTUBHOTO pactiana. BriusHue
PaAMOAKTUBHBIX M3Jy4YE€HUW HA JKUBBIE OpraHu3Mbl. TepMosinepHas peakuus. McTouHuku sHepruun
ConHua u 3Be3.

@poHTaNbHBIE Ja00paTOPHBIE PA00THI

N3mepenue ecTrecTBEHHOTO paglallMOHHOTO (POHA T03UMETPOM.

W3yuenue neneHus saapa atoma ypasa 1o gpororpaduu TpeKoB.

Onenka neproa noiyiypacmaja HaxoJIIMXcs B BO3yXe MPOAYyKTOB paciaja raza paJgoHa.

9. N3yueHne  TpekoB  3apsHKEHHBIX  YacTUI[ 1O  TOTOBBIM  (oTorpadusm.

Crtpoenue u 3Bosonus Beesennoi (5 +24)

CocraB, ctpoeHne u mnpoucxoxjaeHue CojiHeUHOW cuctembl. [lnaHeTel W Manble Tena
Conneunoii cucrteMsl. CtpoeHue, uznyuenue u 3oitouust Connua u 38e31. CTpOCHUE U 3BOJIOLMS
Bcenennoi.

Pe3epBHoe Bpems (3+6 1)

TEMATHYECKOE IINTAHUPOBAHHUE

8 kiaace



KoaunuyecTBO 4acoB
Ko IIp
HT aK
po ™ JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM b yec | (mudposbie)
B nmporpaMmmabl Bcero HBI KN 06pa303aTe.111>H1>1e
e e PE€CYPChI
pa pa
oor | OoT
bl bl
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1ce
bubmuorexa [JOK
1.2 TerioBbIe MPOLIECCHI 21 1 5 https://m.edso0o.ru/7f418
1ce
Htoro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNEKTPUYESCKUE 3apsabl. 3apsSHKSHHBIC bubmorexa LOK
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TeJa U MX B3aUMOJICHCTBHE
1ce
bu6mmoreka [JOK
2.2 [ToCTOSIHHBIN SNEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f418
1ce
bu6mmoreka [JOK
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1ce
bu6mmoreka [IOK
2.4 DNeKTpOMarHuTHas MHIYKIINS 4 https://m.edsoo.ru/7f418
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9 kjacce
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Pa3nen 1. Mexannuyeckue siBJeHHs
Mexanndeckoe ABHKEHHUE U Bubmorexa IIOK
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOBI €r0 OIMCAHHUS
4ab
bubmuorexa [IOK
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a
4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpaHCHUS 10 3 https://m.edsoo.ru/7f41a
4a6
Hroro o pasneny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bu6anoreka LIOK
2.1 Mexanunueckue KojaeOaHust 7 3 https://m.edsoo.ru/7f41a
4a6
bu6anoreka LIOK
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a
4ab
Wroro no pazneny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE IOJIe U bubnmorexa HOK
3.1 P 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTHBIC BOJIHBI
4ab
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe ABJIEHUS
bubanoreka IJOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a
4ab
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bubnunoreka LIOK

4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a
4a6
Paznoxenue Oenoro ceera B bubmorexa HOK
4.3 3 2 https://m.edsoo.ru/7f41a
CIIEKTP
4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
HcnyckaHue 1 TIOTJIONICHHE CBETA bubmorexa OK
51 4 4 1 https://m.edsoo.ru/7f41a
aTOMOM
4a6
bubmnoreka IIOK
5.2 CrpoeHue aToOMHOro siapa 6 1 https://m.edsoo.ru/7f41a
4a6
bubnuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a
4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
[ToBTOpEeHME M 0000IIEHNE bubmuoreka [IOK
6.1 coJziepkanus Kypea (pusuku 3a 7-9 9 2 https://m.edsoo.ru/7f4la
KJ1acc 4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
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