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MNOACHUTEJIBHASA 3AIINCKA

@enepanibHas pabouas mnporpamMmMa Mo (GU3HKE JUIsI OOyYarolMXCs C
3aJIep’KKOM Icuxuueckoro pa3sutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsI IOATOTOBJIEHAa Ha OCHOBe @enepallbHOTO TrOCYydapCTBEHHOTO
o0pa3oBaTeILHOTO CTaHAapTa OCHOBHOTO o0mero obpasoanus (IIpukas
Munnpocsemenusi Poccun ot 31.05.2021 1. Ne 287) (mamee — @I'OC OO0O),
®denepanabHON alanTUPOBAHHON 00pa30BaTENBHON MPOrPaMMbl OCHOBHOI'O OOIIIETO
oOpa3oBaHMsl i OOyYaIOIUXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS
(ITpuka3 Munnpocseuienusi Poccun ot 24 Hoa0ps 2022 1. Ne 1025), @exnepanbHoit
paboueil mporpaMmMbl OCHOBHOI'O 00IEero oOpa3oBaHHsA MO Y4eOHOMY IpPEAMETY
«®Puzuka» (6a30Bblii ypoBeHb), KoHlenuuu npenonaBanus y4eOHOro mpeamera
«duzuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit ~dexaeparum,
peann3yloluX OCHOBHbIE 0OIIe0o0pa3oBarenbHble IporpamMmbl, ®denepanpHoii
paboyeil mporpamMmbl BOCHUTAHMS, C YYETOM paclpeAesieHHbIX II0 KiaccaM
OpoBepsieMbIX ~ TpeOoBaHMU K  pe3yinbrataM  ocBoeHus  DexpepanbHON
aJlaliTUPOBAHHOM 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMsI
JUIsL 00YYArOIINXCS C 3a/1€PIKKOM ICUXUUECKOTO Pa3BUTHSL.

dusnka ABISETCA CHUCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEJIMETOB, IMTOCKOJbKY (hU3UUYECKHE 3aKOHBI JISKAT B OCHOBE IMPOIECCOB
W SBIICHWM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCHUT BKJIQJ B €CTECTBEHHO-HAyYHYH0 KapTHHY MHpa,
IPEIOCTaBsIeT HauOoJiee SCHble O0paslpl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0Aa MOJyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsS COCTOMT B (POPMHPOBAHUHU €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH M
HWHTEpeca K HayKe Y 00y4aromuxcs.

N3yuenue (107370951 npenoaraet OBJIQJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHI €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,
e OIICHUBATH M IOHUMATh OCOOCHHOCTH HAyYHOT'O MCCIICI0OBaHUS

O6m1as xapaktepucTuka yueoHoro npeamera «Duznka

VYyeOnpi npenmer «Dusukay SABIAETCA CUCTEMOOOPA3YIONMIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (DU3MUYECKUE 3aKOHBI MUPO3TAHUS
SBJISFOTCSL OCHOBOM COJEpXaHUs KypCOB XWUMHUM, OWONOTHH, Teorpaduu u
acTpoHoMHH. DU3UKa BOOPY)KAET OOYUYAIONIUXCS HAYYHBIM METOJOM IIO3HAHUS,
MO3BOJISTFOIIMM IMOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPY>KAIOIIEM MUPE.

[IpenmMer MakcumanbHO HampaBieH Ha ¢GOpPMUPOBAHHME HHTEpeca K
MPUPOJHOMY M COLIMAJTBHOMY MHpPY, COBEPIICHCTBOBAHUE I[1O3HABATEIBLHOU
nearenbHOCTH oOydatomuxcs ¢ 3[IP 3a cyer oBiazeHUs MBICIUTEIbHBIMU



oTepalusMi CpaBHEHUS, 0000IICHHSI, pa3BUTHE CITIOCOOHOCTH apTyMEHTHUPOBATH
CBOE MHEHUE, (POPMUPOBAHUE BOZMOKHOCTEM COBMECTHOM JESATEIBHOCTH.

N3yuenne ¢usnku cnocoOCTByeT pasButhio y oOydawommxcs c  3I1P
MPOCTPAHCTBEHHOTO BOOOpa)xeHUs, (PYHKIMOHAIBHOM TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MH(OpPMAIUIO, MPEICTABICHHYIO B
pasnuyHbIX (popmax. 3HAYUMOCTh TIpeAMeTa I pa3BUTUS  KU3HEHHOU
KOMIIETEHIIUH OOYYAIONIMXCSI 3aKII0YaeTCsi B YCBOEGHUU OCHOBBI (PU3MYECKUX
3HAaHUM, HEOOXOIUMBIX Il TIOBCEIHEBHOW JKU3HU;, HABBIKOB 3/I0POBOTO U
0e30macHOro JJisi 4YeJiOBeKa M OKpYXKalolled ero cpeasl olpaza KU3HU;
(GhOpMHUPOBAHUN IKOJOTUIECKON KYJIBTYPHI.

[Iporpamma oTpaxaer cojaepxkaHue oOydeHus mnpeametry «Dusuka» c
y4eToM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOydaroruxcs ¢ 3I1P.
OBnageHue MaHHBIM y4EeOHBIM TMPEIMETOM TIPEICTABISECT OMPEACICHHYIO
TpyaHOCTh st oOywaromuxcs ¢ 3[IP. 310 cBsizaHoO ¢ 0COOEHHOCTAMU
MBICJIUTENILHOMN NESITeIbHOCTH, IEPUOINIECKUMU KOJICOAHUSIMU BHUMAHMUSI, MAJIBIM
00BEMOM TMaMATH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAHWUW, MOHUKEHHBIM
MO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jliist mpeofosieHust TPYAHOCTEN B M3YYEHUHU yueOHOTo npenMera « Pu3nka
HeoOxonMMa ajanrtanus o0beMa U XapakTepa ydeOHOro wMarepuaia K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYyYalolUXCs, y4eT HX
OCOOCHHOCTEM pa3BUTHUSI: MCIOJIB30BAHUE AJTOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EU, IOCTENEHHOE YCIOKHEHNE N3y4aeMOro MaTepuaa.

JlaHHass mporpaMma KOHKPETHU3UPYET COACPKAHHUE IMPEIMETHBIX TEM B
COOTBETCTBUM C TPEOOBAaHUAMH OOPa30BATEIBHOTO CTaHAApTa, PEKOMEHAYEMYIO
MOCJIEA0BATEILHOCTh M3YUCHHS Pa3liesioB (PU3UKK C YUETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4yeOHOro mpoliecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX ocoOeHHocTel oOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01iero o0pa3oBaHusi, OMpeaeIsIeT MUHUMAIbHBIM HAOOP OMBITOB, JEMOHCTPAIUH,
MPOBOJUMBIX YYUTEIEM B Kiacce, JIa0oOpaTOpHBIX pabOT, BBHITIOIHIEMBIX
00yJaroImMuMHCH.

Metoandeckoil OCHOBOM M3ydeHHUs Kypca «PHU3HKa» HA YPOBHE OCHOBHOI'O
oOmiero  oOpa3oBaHUs  SBJIAETCS ~ CUCTEMHO-JIEATEIBHOCTHBIM  TOJXO],
00eCIeunBaOIINA TOCTH)KEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TMPEAMETHBIX
oOpa3oBaTEIbHBIX  PE3YJTATOB  IMOCPEACTBOM  OpTraHU3allMM  aKTHUBHOMN
MO3HABATEJILHON JEATEIbHOCTH OOYYAIOIINXCS, YTO OYEHb BAXKHO MPU O0YYEHUU
nereit ¢ 311P, 11 KOTOPBIX XapakTepHO CHUKEHUE MO3HABATEIILHON aKTUBHOCTH.

Lean u 3axa4n u3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wn3ydeHus: yuyeOHoro mpenmera «Dusnka» MPEICTaBICHBI B
denepanpHOM pabodeii mporpaMMe OCHOBHOTO 00IIero oOpa3oBaHusI.



OCHOBHOI1 TIeJTBI0 00YYCHUS ACTEH C 3aACPIKKON TICUXUIECKOTO Pa3BUTHS HA
JAHHOM TIPEAMETE SIBJIICTCS: IOBBIIICHUE COIMAIBHOM ajamnTalluu JeTed uepes
npuMeHeHUe GU3NICCKUX 3HAHUH Ha MPaKTHKE.

Jlns oO6yuaronuxcst ¢ 311P, Tak e, Kak ¥ JIJI1 HOpPMAaTHBHO Pa3BUBAIOLINXCS
CBEPCTHUKOB, OCBAaWBAIOIIMX OCHOBHYIO  OOpa30BaTeIbHYI)  IPOTPaMMY,
JTOMHUHHUPYIOIIECE 3HAUCHHUE MMPUOOPETAIOT TaKKE yeiu, Kak:

= npuoOpeTeHrue HHTEpeca M cTpemiieHus oOydarormuxcs ¢ 3I1P k
HAyYHOMY HW3YYCHHIO MPHUPOABI, Pa3BUTHE MX WHTEIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEMN;

. pa3BuTHE 0a30BBIX MPEJCTABICHUI O HAYyYHOM METOJIC€ MO3HAHUS U
dbopMHUpOBaHUE UCCIIETIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
. dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM JJISt

oOyuarotuxcs ¢ 3IIP ypoBHe, Kak pe3ynbrara U3y4eHUs OCHOB CTPOCHHS MaTepuu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

= dbopMHUpoBaHUE MIPEACTABICHUNA O POJIM (PUUKH JJI Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHue 3Tux 1enei 00ecreurnBaeTcst pelieHueM CIeyIOIuX 3a0ay.:

= npuodpereHre 0a30BbIX 3HAHUN O IUCKPETHOM CTPOEHUH BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHNne YMEHUH ONUCKHIBATh U OOBACHAThH (PU3HUECKUE SIBICHUS
C MCIOJIb30BaHUEM TMOIYYEHHBIX 3HAHUM U C ONIOPOM Ha MJIaH/CXeMY;

. OCBOCHUE METOJIOB pPEUIEHUS MPOCTEHIIMX pacYE€THBIX 3aJad C
UCITIOJIb30BAHUEM (PU3HUECKUX MOEIIEH C OOPOI Ha aJITOPUTM;

. pa3BUTHE YMEHHMI HaOIIONATh MPUPOAHBIE SIBICHHUS W BBINOJIHATH

OMBITHI, JabopaTopHble pabOTBl M JKCIIEPUMEHTANBHBIE HWCCIEIOBAHUA C
MCITIOJIb30BAHUEM U3MEPUTENbHBIX NPUOOPOB (110 PYKOBOJACTBOM YUHTEIA);

. OCBOCHHE TpUEMOB paboThl ¢ wuHboOpManuen  PU3NIECKOTO
colepXaHusl, BKJIOUas HMH(OPMALMIO O COBPEMEHHBIX IOCTHKEHHUSIX (PU3UKH,
aHaJIu3 U OLICHUBAaHKE MH(OpPMALUY;

. 3HAKOMCTBO cO cepamu mnpodecCHOHATBFHON  NIeITeNbHOCTH,
CBSI3aHHBIMM C (PU3UKOM, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHXKEHUSX (PU3NUECKOI HAYKH.

e TMpHOOpPETEHHE HHTEpPeca M CTPEeMJICHHUS OOyYarommuxcs K HaydYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmMupoBanue mpencTaBICHUNH O pONMM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;



e pa3BUTHE  TMPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oynymen
npoecCHOHANTLHON AESTENHHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JanbHENIIeMy 00YyYEHHUIO B 3TOM HallpaBJICHUH.

JlocTikeHue 3TUX Lened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

o01ero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIOIIHNX 3a1aY:

e ImpuoOpeTeHHWEe 3HAaHUU O JUCKPETHOM CTPOCHHHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TMpuoOpeTeHNEe YMEHUM OMHUCHIBATh U OOBACHATH (PU3NYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHU;

e OCBOGHME METOJOB pEUIEHUS MPOCTEHIIMX pacy€THBIX 3aJa4 C
UCITOJIb30BAaHUEM duznyeckux MOJIEIIEH, TBOPYECKUX U
MPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAONIOAATH MPUPOJHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpMALUEH (PUINUECKOTO COAEpKaHUS,
BKJItOUYasi THPOPMAIIIO O COBPEMEHHBIX JIOCTHKEHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMALIY;

3HAKOMCTBO €0 chepamMu NpodecCHOHATBLHOI 1eATETbHOCTH, CBSI3AHHBIMH C
(pu3uKoii, 1 COBpeMEeHHBIMHU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU HA TOCTHKEHUSIX

(pusnyeckoil HayKH. Oco6eHHOCTH 0T6OPa U aaNTalyH Y4eGHOr0 MaTeprasia o
dusuke

OcHoBoit  oOyuenuss  oOywaromuxcst ¢ 3[IP  wHa  mpeamerax
€CTECTBEHHOHAYYHOTO ITUKJIA SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICTUTEIBHBIX
omeparuil (aHajau3, CHUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIMOJHECHUS
pa3BUBAIOIINX YIPaXHEHUH, (QOpMUpOBaHWE NPHUEMOB YMCTBEHHON pabOTHI:
aHaNMM3 WCXOIHBIX JIAHHBIX, IUTAHMPOBAHWE Marepuajga, OCYIICCTBICHHUEC
MOATAITHOTO W MUTOTOBOTO CAMOKOHTPOJISI, @ TAKXKE OCYIICCTBISICTCS JIMKBUIAITUS
npoOeoB B 3HAHMSX, 3aKPEIUICHWE W3YYEHHOTO MaTepuayiia, OTpadOTKa
QITOPUTMOB, TIOBTOPEHUE MPOIIeHHOTO. bobiioe 3HaUeHne MpuIaeTcs YMEHUIO
paccka3aTh O BBINIOJIHEHHOW paboTe ¢ TpaBWIBHBIM  YNOTpeOJeHneM
COOTBETCTBYIOIICH TEPMUHOJIOTHM U COOJIOJICHUEM JIOTUYECKHX CBsi3eld B
usnaraemMmom Mmarepuaie. /s oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs MO-TIPSKHEMY SIBJISIFOTCS XapaKTEPHBIMU: HEOCTATOYHBIN YPOBEHB
Pa3BUTHS OTIEIBHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TTAMSTH,
MBIIJICHUS), CHIDKCHHBIH YpPOBEHb WHTEIUICKTYaJbHOTO pa3BUTHSA, HUBKUHN
YPOBEHb BBITIOJHEHUS YYECOHBIX 3aJaHUi, HU3Kas YCICIIHOCTh OOydYEHUS.
[Toatomy  mipm U3YYCHUU buzukn  Tpedyercs IeJICHAIPaBICHHOE
WHTEJUICKTyallbHOe  pa3BuThe oOydvarommuxcst ¢ 3[IP, otBewaromee wx



OCOOCHHOCTSIM M BO3MOXHOCTSIM. Y4eT ocobeHHocTel oOywarommxcsi ¢ 3IIP
TpeOyeT, 4ToOBbl IPHU HM3YYEHHMM HOBOTO MaTepuaya 00sA3aTEeIbHO MPOHUCXOIUIIO0
MHOTOKPAaTHOE €ro IOBTOPEHHUE; PACIIMPEHHOE PAaCCMOTPEHHE TEM U BOIIPOCOB,
PacKpbIBAIOIIMX  CBSA3b (PU3MKM C JKU3HBIO; AaKTyaJdu3aluus I[EPBUYHOTO
KU3HEHHOT'O OIbITAa O0YYaIOLIUXCA.

VYcBOoeHHE NpOrpaMMHOrO0 MaTepuaia MO (U3MKE BBI3BIBAECT OOJbLINE
3aTpyaHeHus y oOyvatomuxcs ¢ 3IIP, moatomy Teopust uzyudaercsi 0e3 BBIBOJIOB
CIIOKHBIX (popmyin. 3amauu, TpeOyIoUe MPUMEHEHHS CIIOKHBIX MaTEMaTHUECKUX
BbIUMCICHU U (opmyn, B 0OcCOOEHHOCTH Takux TeMm, Kak «MexaHuueckoe
JIBUKEHUE», «ApXHMenoBa cuia», «MexaHudeckas IHEPrus», «IIEKTPUUYECKHE
ABJICHUS», «ODJEKTPOMArHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MOMOUIBIO
YUUTEJIS.

Oco0oe BHUMaHHME MpU U3YYCHUH Kypca (PU3UKU yAENsAeTCS MOCTaHOBKE U
OpraHM3allMd SKCIEPUMEHTa, a TaKKe NPOBEIACHHUIO (IIPEUMYLIECTBEHHO Ha
KaXKJIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTpaLMi (BO3MOXHO C UCIOJIB30BaHUEM
AJIEKTPOHHOM JIeMOHCcTpaluu). HekoTtopbie TeMbl 0053aT€NbHO AOJKHBI BKIHOYATh
OTNOpHBIE JIabOpaTOpHbIE PAOOTHI, KOTOPbIE PA3BUBAIOT YMEHHE I0JIb30BATHCS
npocTelimuMu puOopaMu, aHAIM3UPOBaTh IOJy4YEHHbIE JaHHbIE. B CBs3M C
OCOOCHHOCTSIMM  TOBEJEHUS U  JAesrenbHocTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOKEHHOCTb, ~ HEOPTaHW30BAaHHOCTb)  IPEIYCMOTPEH  CTpOXKaWIIUH
KOHTPOJIb 3a COOJIIOJIEHUEM MpPaBUJI TEXHUKH OE€30MaCHOCTH MpPHU MPOBEACHUU
7a00paTOPHBIX U MPAKTUYECKUX PaOOT.

bonpmioe BHHMMaHWe Tipu u3ydyeHHH (usuku noapoctkamu ¢ 3IIP
oOpamiaercss Ha OBJIAJICHAE HMH MPAKTHYECKUMU YMEHUSMU W HaBBIKAMHU.
[IpenycMatpuBaeTcs ymMeHblIIEHHE 00bEMa TEOPETUUECKUX CBEIACHUM, BKIIOUECHUE
OTIEIBHBIX TEM WM IENbIX pa3lejoB B Marepuanbl g 0030pHOTO,
O3HAKOMMTEJILHOTO WK (aKyJIbTaTUBHOTO M3ydeHusd. [Ipemiaraercs yMeHblLICHHE
o0beMa MaTEeMaTHMYECKHUX BBIYMCICHUM 3a CUeT YBEJIMYEHUS KaueCTBEHHOTO
OIMCAHMUS SABJICHUN U MIPOLIECCOB

JIoCTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOJIUTCS HA PACCMOTPEHUE TEM H
BOIPOCOB, PACKpBIBAIOIIMX CBSI3b (PU3MKU C JKU3HBIO, C TEMHU SBIICHUSIMH,
HaOJII0ICHUSIMU, KOTOPbIE XOPOILIO U3BECTHBI YUEHUKAM U3 UX JKU3HEHHOT'O OIbITA.

MakcumManbHO  HMCHOJB3YIOTCS ~ MEXIPEIMETHBIE CBSI3M C  TaKUMH
JTUCLHMIUIMHAMU, Kak reorpadus, xumwus, Ouosiorusi, T.K. oOydaromuecs ¢ 3I1P
O0COOEHHO HYKJAIOTCSl B MPETMOJHECEHUU OJTHOTO M TOTO ke y4eOHOro mMarepuasia
B Pa3jMYHbIX ACMEKTaX, B €r0 BapbHUPOBAHWUU, B HEOJHOKPATHOM MOBTOPEHUHU U
3aKpEIUIEHUN IIOJYYEHHBIX 3HAHUW W IPAKTUYECKUX yMeHUHU. Ilo3Bomss
paccMaTpuBaTh OJUH W TOT K€ y4eOHBIM MaTephall C pa3HbIX TOYEK 3pPEHUf,
MEXIIPEIMETHBIE CBSI3M CIHOCOOCTBYIOT €ro JIydllleMy OCMBICJICHHIO, OoJiee
IIPOYHOMY 3aKPEIUICHHUIO NOJYYEHHBIX 3HAHUW U MTPAKTUYECKUX YMEHMIA.



IIpumepHble BHABI AesATeqabHOCTH oOy4yawmuxcss ¢ 3IIP, oOyciioBiieHHbIe
0co0ObIMM  00pa30BaTeJIbHBIMU  TNOTPEOHOCTAMHM M olecreyMBaIOIIUE
OCMBICJICHHOE OCBOCHHUE COJep:KaHNU 00pa3oBaHusi N0 npeaMeTy «PHU3UKa»

[IpumepHasi TemaTHdeckas W TEPMHUHOJIOTMYECKas JIEKCMKA IO KypCy
¢usuku coorBercTByeT @OIT OOO.

Copepxanue BUIOB aesiTenbHOCTH oOyyatonuxcs ¢ 3[1P Ha ypokax ¢uzuku
ONpe/eNsieTcsl WX O0cOoO0bIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMuMO
mupoko ucnoybdyemblx B @OIT OO0 obmux 11 BceX 0O0y4aromuxcsi BUIOB
JESITEIIbHOCTH CIEAYET YCUIUTh BUABI JCSITEIbHOCTH, CTICHU(UIHBIC 1 JaHHOU
KaTeropuu Jeted, o00ecledynBaroIie OCMBICIEHHOE OCBOCHHE COJEpKaHUS
o0pa30BaHUs M0 MPEAMETY: YCHUICHHE MPEIMETHO-TIPAKTUYECKON A TEIbHOCTH C
aKTUBH3allMEeNd CEHCOPHBIX CHUCTEM; OCBOCHUE MaTepHalia ¢ OMOPOH Ha alrOpHUTM;
«IIOIIArOBOCTh» B MW3YYEHHWHM MaTepuaja; HCIHOJIb30BaHUE JOIMOJHUTEIbHON
BU3YaJbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUIbI); PEUEBOMl OTYET O
IpOLECCe U pe3yibTare MACSITEIbHOCTH; BBINOJIHEHHWE CHELMAIbHBIX 3a/aHuH,
00eCreunBaAIOIINX KOPPEKLIMIO PETYIISINN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jist oOyuaromuxcst ¢ 3P cyiiecTBeHHBIM SIBJISIFOTCSI MPUEMBI palOTHI C
JEKCUYECKIM MaTepuajoM mo mpeamery. lIpoBoautcs cmnenumanbHass padoTa mo
BBEJICHUIO B aKTHUBHBIIN CIIOBAph 00YJAIOIIMXCSI COOTBETCTBYIOIIEH TEPMUHOIOTHH.
W3ydyaemble TEpMUHBI BBOJATCS Ha TMOJMCEHCOPHOW OCHOBE, 0OOs3aTenbHa
BU3yalbHAs MOJIEPIKKA, aJTOPUTMbI PabOThI C OMpEAeCHHEM, OTIOPHBIE CXEMBI
JUTS aKTyaJIu3alii TEPMUHOIOTHH.

B cBs3u ¢ 0coObIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMH OOYYaIOLIUXCS C
31IP, npu 1utaHupoBaHUU pabOThl YUEHHKA HA YpOKE CIEAyeT MpUAepKUBATHCS
CJIEYIOIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOOWMO: [1aBaTh aJITOPUTM OTBETA; pa3peliaTh
M0JIb30BAaThCS IUIAHOM, COCTABJICHHBIM IPU TMOATOTOBKE JIOMAIHErO 3aJaHUs;
naBaTh OoJbllle BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peliarbh Jenarhb
IpeBapUTENbHbIE 3alUCH, TI0JIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. Ilo BO3MOXKHOCTH 3aiaBaTh OOYYAIOIIUMCSI HABOSIIUME U YTOUHSIOLINE
BOTPOCHI, KOTOPBIE TOMOTYT MM TTOCJIEIOBATEIbHO U3JI0KHUTh MaTepHal.

3. CucreMaTH4ecKy IPOBEPATh YCBOSHUE MaTepuasa Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHapY>KEeHUs TPOOETIOB B MPOIIESAIIEM MaTepuale.

4. B mpomecce wu3ydyeHUST HOBOTO MarepHala BHHMAaHUE YUYECHUKOB
oOpamaercsi Ha HauOoOJee CIIOXKHBIE pa3ienbl u3ydaeMod TeMbl. Heobxomammo
qaimie oOpamaThCsi K HUM C BOTPOCAMH, BBISICHSIONIMMH TOHUMaHWE Y4eOHOTO
MaTepuasa, CTUMYJIMPOBaTh BOMPOCHI MpPU 3aTPYAHEHUAX B YCBOEGHHUU HOBOTO
MaTepuara.



MecTto yueOHOro npeamera «®@u3uKa» B y4eOHOM IJIaHe

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoauTcs 238 dacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 vaca B Heaemo), B 9 kinacce — 102 yacoB (3 yaca B HEJIEIIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTEeNb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/JaHHM, MpEIaraéMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIbI0 MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 Ipubopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJji, HalpaBJIEHHbBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KIIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKONU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHas Tteriora
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHSI.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysuu.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
Habmro1eHue TemmoBoro pacmpeHust Ted.

V3MeHeHre AaBiieHUs Ta3a NMpH W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Buner Teronepenadm.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJTOHE IIITPUILA.

OnbITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U padboThl BHEUTHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. IlpuHumn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE CONPOTHUBJIIECHUE BellecTBAa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSAHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DJIEKTPOCTATHYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U TUDJICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIM pasps.

. U3mepenune cuibl TOKa aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBEHHUS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepenue u peryJupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pPe3UcTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpPaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUs W HAIpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHue. HepaBHOMEpHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwxkenue mianetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OChI0 BpanieHusi. MoMeHT cuibl. L{eHTp TsxecT.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus cKaTtoi npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHEHHE TyTed W TPACKTOPHI JBHKEHHS OJHOTO M TOrO e Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhPuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['ma3 kak omrTuueckas cuctema. BIM30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3daBHUCUMOCTH YyTJIa IIPCIOMJIICHHUA CBCTOBOI'O JIyda OT YyIJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI IO BOCIPUSATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEeHHE cBeTa aToMOM. KBaHTHI. JIMHEeWYaThIe CIIEKTPBI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacChl M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAOIIMI MOAYJIb TPEAHA3HAYEH AJIs1 CUCTEMATHU3auN
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe ISl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOILIEH PUPOJE U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUUECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICCTBUU MPU BBHINOJIHEHUU HCCICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bI O (PU3NIECKUX O0BEKTaX U SIBICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HCCIIEOBATENbCKAA HHCTPYMEHT ITO3HAHMUS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHHUS Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaIbHOE, TPUHATHE PEUIEHUS B TPYIE, NPUHITHE PEIICHU
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WK JUCKYCCHUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHHS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sABieHus (auddy3us, TErI0BOe ABMKEHHE YACTHI] BEILECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razami, arMoc(epHOe JaBlICHHWE, IUIaBaHUE TeJl, MPEeBpaIlEHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
MPUMEPHI TBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW W HEKHUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MYECKUH  CMBICH  HUCIOJIB3YeMBbIX  BEJIMYMH, WX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TPpaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKUE SBICHUS W MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €I0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3UUECKHE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIICIATh IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopMynHpoOBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXXYLIErocs Tejla OT BPEMEHU [BHKEHMS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITIOJTHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CUia TPEHHS] CKOJBXKEHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMUWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU JJ obecriedeHnsi 0€30MacHOCTH TpH OOpaleHnu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetn MHTEpHET, BlageTh npuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COIEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHHS O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaTHe, TeIulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBIICHUS, YJENbHAas TEIjaoTa MapooOpa3oBaHUs, YJENIbHAas TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM NPABUIBHO  TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEJIUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma AJis yJacTKa Leu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTeEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajn3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C  HCHOJB30BAaHUEM TNPSIMBIX HM3MEPEHUH  (3aBUCHMOCTD
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHNE IIOCJIEI0BATEIbBHOTO U IApajuIEIbHOTO  COECOUHEHMN
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BeIWYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMmeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJIs oOecrieueHrs 0€30MacHOCTH MPpU 0OpallleHuu ¢ MpubdopamMu 1
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HUMEIOIIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM UHCi€ MyOJUYHO MNPEACTABIATH PE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peiiaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

1.

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUSA, Achopmarus
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



2. pasznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE U NPEIOMIICHHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

3. pacno3HaBaTb IMPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHONW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBIA (POH, KOCMHUYECKHE JIyud, PaJUOAKTHUBHOE HU3IyYCHHUE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

4. ONMCHIBATh M3YYECHHbIC CBOWCTBA TN U (PU3HUECKUE SBIICHUS, UCTIOIb3YSI
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEepUOJ U 4acToTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUYUHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

5. XapakTepu30BaTh CBOICTBa Tel, (PU3MUECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



10.

11.

OPUHLUI CYNEPHO3UIMH CHUJI, MNPUHIUI OTHOcUTenbHOCTH [anumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSICHATh (U3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIECIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



12.

13.

14.

15.

16.

17.

Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaXEHUs CBETa OT yIJia MaJeHUs U yIia MPEIoOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHbIE HU3MEPEHHUS (U3MUECKUX BEIMYMH (CpeAHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKass CWjia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH N3MEPCHHI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHash MOJelIb aToMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTHUECKUX MPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NI obecriedueHusi 0€30MacHOCTH Mpu oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



18.

19.

20.

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (OPMYIUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
auTepaTypy  (pu3MYecKoro coiepXaHus, CIpPaBOYHbIE MaTepHUabl,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 0 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 3 0 1
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 6
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanuieckoe ABtokeHue 2 0 0 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 6 0 3 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 12 3 https://m.edsoo.ru/7f416194
Wroro no pazueny 20
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 0 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA 3 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC > 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazueny 18
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 2
> 460Ta ¥ MOIHOCTE 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI 1 2 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 2 1 https://m.edso0o.ru/7f416194
Hroro no pazneny 15
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 6. TensioBbie IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 0
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 0 2 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 0
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DNIeKTpOMarHuTHask UHIYKIUS 4 0 1 httos://m.edsoo.ru/7fA181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 7



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 0 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 0 1
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 0
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 0
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6 0 0 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JHsbL it OITHYCCKHE HPHOOPL 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaungecTBo uacoB DJIeKTPOHHbIE
ara uudgposbie
Ne i/l Tema ypoka A
yp Bcero KoﬁﬂTpO‘m’m’le Ip ﬁaKTquCKHe U3ydeHusi oOpa3zoBaTebHbIE
padoThI padoTsI pecypesI
®du3nka — HayKa 0 IpUpo/Ie.
1 ®usnyeckue sBieHUA, Tb Ha ypokax 1
(10737041
9 dusnueckue BEJINYMHBI U UX 1
U3MEPECHUE
3 TOYHOCTB M OTPEITHOCTD U3MEPEHUI 1
4 MeToabl HAYYHOI'O ITO3HAHUS 1 bubmiorexa HOK
A ya https://m.edsoo.ru/ff09f72a
5 JI/P Onpeoenenue nokazanuii 1 1
UMepumenbHo20 npubopay
5 Onucanue SIBIEHUH ¢ IOMOILBIO 1
MoJelIed
CrpocHue BemectBa. OIBITHI,
7 no£a3LIBa10mH1;e IUCKPETHOE CTPOEHUE 1 Bubmioreka IJOK
p p https://m.edsoo.ru/ff09fe0a
BEIECTBA
bu6mmorexa [IOK
b 1
8 POYHOBCKOE IBIKCHHE, MHDDy3Hs https://m.edsoo.ru/ff0a013e
9 BSaI/IMHOG HpI/ITS[)KeHI/Ie 1 OTTAJIKUBAHUC 1
MOJ'ICKy.]'I
10 ArperatHble COCTOSIHHS BEIIECTBA 1
Paszanune B MOJIEKYIISIPHOM CTPOEHUH
11 TBEPABIX TEN, KU zocfeﬁ u raEOB 1 Bubmiorexa HOK
P » UL https://m.edsoo.ru/ff0a0378
12 JI/P «Onpeoenenue pazmepos manivlx 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

meny

Mexanndeckoe JABUKCHUC.

bubmuorexa [JOK

13 PaBHOMEpHOE U HEpaBHOMEpPHOE https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
14 Ckopoctb. EnMHHIIBI CKOPOCTH. bubnmoreka [JOK
Pacuer nyTt 1 BpeMeHH IBUKEHUS https://m.edsoo.ru/ff0a079c
15 Huepuus. Bzanmoaeiictsue e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10
16 Macca tena. ExpHUIBEI MaccChl.
N3mepenune maccel Tena
17 JI/P «H3mepenue maccol mena Ha
PLIUAIICHBIX BECAX)
IInotHOCTH BemecTBa. Pacuer macchl bubmuorexa [JOK
18 :
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
19 JI/P «H3mepenue ob6vma meépooco
mena»
20 JI/P «Onpeoenenue nnomnocmu
meepoo2o menay
21 Cuna
29 SIBJIEHUE TATOTEHUS U CHJIA TSKECTH. bubmuorexa [JOK
Cuna TSDKeCTH Ha APYTHX TIaHeTax https://m.edsoo.ru/ff0al23c
CBs13b MEXKIy CUIION TSXKECTU U MacCOM.
23
Bec tena. HeBecomocTh
24 Cuna ynpyroctu. 3akoH ['yka. bubnmoreka [JOK
Junamomerp https://m.edsoo.ru/ff0al778
o5 JI/P «Hccreoosanue cunvi
ynpy2ocmuy
2 JI/P «I padyuposanue npysicumsl u
usmepeHue cuil OUHaAMOMEMPOM»
97 CnoxxeHue IByX CHJI, HallpaBJIECHHBIX bubnmoreka [JOK

110 OAHOU MPSIMOM.

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

PaBHOelicTBYIOIIASA CHIT

Cuna tpenusi. TpeHue CKOJIbXEHUS U

bubmuorexa [JOK

28 TpEHUE MOKOSI. https://m.edsoo.ru/ff0alb9c
JI/P «HUccneoosanue 3asucumocmu
CUJIbL MPEHUSL CKOTIbICEHUS O

29 nﬂjolb adl; con uK(jZCHOG;lHufl mein bubmiorexa HOK

W P N ’ https://m.edsoo.ru/ff0alcc8
npudcumarouell Cubl, pooa
NnoGepxHoCcmell meiny

30 Ioozomoska k K/P

31 K/P «Begeoenue, cmpoenue seujecmaa,
osudicerue u 83aumooelicmeue meiy

32 TpeHue B npupojie U TEXHUKE

33 JaBnenue. CriocoObl yMEHbILICHUS U bu6mmoreka [IOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

aBJIeHNE ra3a. 3aBUCUMOCThD

34 I[aBJ'IeHI/IH rasa ot oonéma Bubmioreka IJOK
A > https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenada naBieHus! TBEPALIMU

35 Tenlzhiln )KE)IKOCTS[MI/I u l;)aﬂszuvm 3akoH Bubumorexa [IOK

> : https://m.edsoo.ru/ff0a25b0
ITackansa
JlaBlIeHHE B KUJIKOCTH U Ta3e,

36 BBI3BAHHOE JICUCTBUEM CHJIBI TSKECTH. bubnmoreka [JOK
JlaBiieHuE HA JJHE MOPEN U OKEAHOB. https://m.edsoo.ru/ff0a2718
HccnenoBanne MOpCKUX riyOuH

37 Pacuer naBieHus XUAKOCTH HA JHO
cocyna. 'mapocraruueckuii mapogokc

bu6mmorexa [IOK

38 Coobmaromecs cocyn! https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Bec Bo3ayxa. ATmMocdepHoe naBieHne https.//m.edsoo.ru/ff0a3136

40 Uzmepenne atmocdepHro ganenns. OnbIT



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Toppuuennu

Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
41 :
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2b5a
42 Manomerp. [IopiHeBOM KUIKOCTHBIN bubnuoreka [IOK
Hacoc https://m.edsoo.ru/ff0a2b5a
43 I'uapaBIHyYecKuii mpece Bubmorexa ITOK
https://m.edsoo.ru/ff0a2da8
44 JlelicTBue ®UJIKOCTH U Ta3a HA bubnnoreka [JOK
MOTPY>KEHHOE B HUX TEJO https://m.edsoo.ru/ff0a2fc4
bubmuorexa [JOK
45 ApXUME/I0B CHII https://m.edsoo.ru/ff0a2fc4
JI/P «H3yuenue simanxusaioweil
46 cunvl, oeticmeyoujeli Ha N02PYAHCEeHHOe
8 HCUOKOCMb MeNo»
bu6mmoreka [IOK
47 Hnapate Tex https://m.edsoo.ru/ff0a3276
48 JI/P «Bvisicnenue ycnosus niasaHus
mena 8 HCUOKOCU»
bu6mmoreka [IOK
49 [InaBanue cynoB. Bo3ayxomnnaBanue https://m.edsoo.ru/ff0a3a96
50 Pemrenue 3amau Ha pacuer
apXHUMEeJI0BOM CHIIbI
51 Mexanunyeckas paborta
bubmuoreka [JOK
52 MompocTe. EiHUIb MOIHOCTH https://m.edsoo.ru/ff0a3654
bu6mmorexa [IOK
53 Tlpocthie MexaHH3MEL https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
54 Poryar. PaBHoBecue cun Ha peruare https://m.edsoo.ru/ff0a382
95 MOMEHT CHITBI
56 JI/P «Bvisichenue ycnosus pagnogecust



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

pbvliazca»

o7 Pbruaru B TexHHKE, OBITY U IPUPOJIE 1 bubmorexa LIOK
’ ) https://m.edsoo.ru/ff0a478e
58 [Ipumenenne npaBuia paBHOBECUS 1 bubnnoreka [HOK
phIdara K 010Ky https://m.edsoo.ru/ff0a48a6
59 A 1 Bumorexa LIOK
' https://m.edsoo.ru/ff0a4c48
IIpaBUI0» MEXaHUKHU
60 IMoaroroBka k K/P 1
K/P «/laBienune TBepabIX TeJl,
61 JKUAKOCTel u razos. Padora n 1
MOIIHOCTDh. JHEPrus
62 KoaddunmeHT monesHoro qeicTBust 1 bubnuorexa [JOK
MEXaHH3Ma https.//m.edsoo.ru/ff0a4360
63 JI/P «Onpeoenenue KII/] naxnonnoi 1 1
njiockocmu)
64 MexaHnueckasi JHEpIrust 1
[IpeBpamieHne MexaHU4eCKON bubnuoreka [IOK
65 . :
SHEPIUH OJHOTO BUJA B APYTOH https://m.edsoo.ru/ff0adee6
66 PezepBHblit ypok. Pabota ¢ Tekctamu 1
o teMme "Mexannueckoe IBUKeHUE"
Peseprubrit ypok. Pabora ¢ Tekctamu
67 no teme "JlaBneHue TBEPABIX TeEN, 1
JKUJIKOCTEH U Ta30B"
Peseprubrit ypok. Pabora ¢ Tekctamu
68 o Teme "Pabota. MOIIHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12
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https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Nen/m Tema ypoka Kounrpoabusie IIpakruueckue Jata o0pa3oBaTe/ibHbIE
Bcero U3YYEeHUsS
padoTbI padoThbI pecypcbl
1 OcnoBnbIe nosioxkennss MKT 1 bubmuorexa [JOK
ctpoenus BemectBa. Th B kab. pusuku https://m.edsoo.ru/ff0a5256
2 ArperaTHble COCTOSIHHSI BEIIECTBA 1
3 CmauuBaHue U HECMauYlBaHUE. 1 bu6mmorexa [IOK
KanwmisapHele sBieHus https://m.edsoo.ru/ff0a540e
4 Temneparypa 1
5 Bnytpennss sneprus 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5800
6 CriocoObl U3MEHEHUs BHYTPEHHEN 1 bubnuoreka [IOK
SHEPTUHU Tea https://m.edsoo.ru/ff0a5530
7 TennonpoBogHOCTH 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a5a26
8 JI/P "U3yuenue ycmpoiicmea 1 1
kanopumempar"
9 Koungeknus. U3nyuenue 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0a5c60
10 KonunuecTBo TennoTel. EauauIs 1 bu6mmorexa [IOK
KOJIMYECTBA TETUIOTHI https://m.edsoo.ru/ff0a6412
11 VY ienbHas TEMI0EMKOCTh 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0a65c0
12 Pacuer konuuecTBa TEMIOTHI. 1 bu6mmorexa [IOK
YpaBHEHHE TEIUIOBOTO OaslaHca https://m.edsoo.ru/ff0a6976
JI/P «H3yuenue npoyecca
13 1 1
MenioooMeHa»
14 JI/P «H3mepenue yoenvHot 1 1 bubnmoreka [JOK
Men10emMKoCcmuy 8euecmea https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98

DHeprus TOIMBa. Y 1eabHas TenioTa

15 1
CropaHus
16 zigofﬂiozlﬁgf::;qgCILI:;BEIE‘:;E?SEHX 1 buGmnorexa LIOK
P https://m.eds00.ru/ff0a6bb0
npoiieccax
I1
17 K Hljffaijip;qucigfggiBi{HﬁinK 1 buGmuorexa LIOK
P P https://m.edsoo.ru/ff0a7b5a
TIJIaBICHUS
18 VY nenpHas TEII0Ta MIaBJICHUS 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a71d2
Hcnapenue. Konnencarus.
19 HacplieHHbIil 1 HEHACBIEHHBIN Map. 1 bubnnoreka [JOK
[Tornoienue HEPTUU IPU UCTTAPEHUH https://m.edsoo.ru/ff0a740c
Y BBIJICIICHUH €€ MPU KOHCHCAIlUU
20 Bnaxxnocts Bozmyxa. CriocoOsbl 1 bubnnoreka [JOK
ONPEAEIEHUS BIAKHOCTH BO3/lyXa https://m.edsoo.ru/ff0a786¢c
21 JI/P «H3mepenue omnocumenvhoti 1 bubnuoreka [IOK
BIAACHOCINU B030YXA» https://m.edsoo.ru/ff0a7628
29 Kunenue. Y nenpHas temnora 1
napooOpa3zoBaHus
23 Pabota raza u mapa npu paciumpeHumu.
24 JIBuraTens BHYTPEHHETO CTOPAHMS 1
o5 [TapoBas TypOuHa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a7c7c
26 KIIJI TermoBOTO ABUTATEINS 1
27 IToxroroska k K/P 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2
28 K/P Nel «TenJjioBble siBJIeHUsI» 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae
29 DJeKTpU3anus Tell Npu 1

CONIPUKOCHOBEHUH. B3aumonencreue



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3apAKCHHBIX TCJI

Onekrpockor. [I[poBoiHUKY U

30 HEMPOBOIHHUKH JIEKTPHUECTBA

31 3akoH Kynona. Dnexkrpuyeckoe nose bubnmoreka [JOK

https://m.edsoo.ru/ff0a87e4

30 JlenuMOocCTh 3JIEKTPUYECKOTr0 3apsa. bubmuorexa [JOK
DJIEKTPOH https://m.edsoo.ru/ff0a8a0a

33 CtpoeHue aToMma.

34 OOBsicCHEHUE IJICKTPU3ALNH. 3aKOH bu6mmoreka [IOK
COXpaHEHUsI 3apsijia. https://m.edsoo.ru/ff0a8ef6
Craruyeckoe JIeKTpUYECTBO, €TO bubnnorexa [HOK

35 y4eT, HCIOJIb30BaHHE B OBITY U https://m.edsoo.ru/ff0a90cc
TEXHHUKE

36 DnekTpuueckuil TOK. MICTOUHHUKH TOKa.

DneKTpuyec.1enb U €€ COCTaBHbIE

37 4acTH. DJIEKTPUYECKUN TOK B BH6H_HOTeKa LIOK
MeTATTAX https://m.edsoo.ru/ff0a95a4

18 JlefcTBHS 2IEKTPUUECKOT0 TOKA bubnnorexka [JOK

https://m.edsoo.ru/ff0a96b2

39 Cwuiia Toka. 3mepenue cuiibl Toka bubnuotexa [JOK

https://m.edsoo.ru/ff0a9838

40 JI/P «Cbopxa s1.yenu u usmepeHue
CUTIbL MOKA HA PA3TUYHBIX YUACKAX)

s DIIEKTPUYECKOE HAIIPSKEHUE Bu6mnorexa [IOK

https://m.edsoo.ru/ff0a8bd6

42 JI/P «3mepenne HanpsHKeHUsS Ha
pa3IMYHBIX YYACTKAX LIETIH»

DJeKTpUYec.CONPOTUBIICHHE
43 MpOBOJIHUKA. 3akoH OMa ISl yyacTka bu6moreka OK

1 (8071

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

Pacuer COITIPOTUBJICHUS ITPOBOJHHUKA.

44
Y 1e1pHO€E CONPOTUBIICHUE
IIpumepsl Ha pacueT CONPOTUBIICHUS,
45 CHUJIbI TOKA, HanpshbkeHus. PeoctaTsl bubaunorexa LIOK
https://m.edsoo.ru/ff0aa738
16 ITocnenoBarenpbHOE COETUHEHUE
MIPOBOJHUKOB.
[TapannensHOE coequHEHNE
47 [IPOBOJHUKOB. bubnuoreka HOK
https://m.edsoo.ru/ff0aad4a
48 PabGoTta 1 MOIITHOCTH AJIEKTPUUECKOTO
TOKA.
HarpeBanue npoBOJHUKOB TOKOM.
49
3akoH Jlxoyns-Jlenna
o | coememr Sneep BuGorera LOK
: https://m.edsoo.ru/ff0aadle
IIpenoxpanurenu
51 ITocTosTHHBIE MarHUTHI bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124
50 MarauTHOE T0JIe TOKa bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0
53 MarsuTtHoO€ 110J1€ IPOBOIHUKOB C bubnuoreka [IOK
TOKOM. MarduTHbIE TUHUN https://m.edsoo.ru/ff0ab660
54 MarsnuTtHo€ 10J1€ KaTyIIKUA ¢ TOKOM. bubnuoreka [IOK
DJIeKTPOMArHHUTHI. https://m.edsoo.ru/ff0abd2c
55 MarunutHoe noje 3emud. JlelicTBre bu6mmorexa [IOK
MII Ha MPOBOJTHUK C TOKOM https://m.edsoo.ru/ff0abea8
56 WNHpaykuust MAarHUTHOTO OIS
57 DJIEKTPUUYECKUI TBUTATEIIb bu6mmoreka [IOK

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba

58 MarauTHbIN ITOTOK 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2
SIBneHne ANEKTPOMArHUTHON Bub6nuoreka [IOK
59 MHAYKIHH . https://m.edsoo.ru/ff0ac74a
JI/P «H3yyenus ssnenus
60 INEKMPOMASHUMHOU UHOVKYUUY 1
61 Hamnpasnenne nHAYKIIMOHHOTO TKa. 1 bubnnorexa [HOK
ITpaBuiio Jlenna https://m.edsoo.ru/ff0ac86¢c
62 IToaroroska x K/P 1
63 K/P No2 no tTemaM:«jieKTpHUYeCKHUE 1
U MAarHUTHBIE SIBJIEHUS»
64 CriocoObI MOTy4eHUs ANEKTPUIECKOM 1
SHEPTUU
65 [Iepenaua anexTpuyeCKON YHEPTrUU 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0ach14
66 PesepsHblitl ypok. Pabota ¢ Tekctamu 1 bubnnorexka [JOK
no Teme "TeruioBbie siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubnuoreka [IOK
1o TeMe "DIIEKTPUIECKHUE SBICHUS" https://m.edsoo.ru/ff0acdc6
68 PesepsHblitl ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOPAMME



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Jara
Nen/m  Tema ypoka Beero Konrpoubusie IIpakTuueckue S oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
1 MarepuanbHas Touka. Cucrema 1
oTcyeTa
bubmuoreka [JOK
2 Hepememerite . https://m.edsoo.ru/ff0ad474
3 Ornpenenenrue KOOPAUMHATHI 1 bubnuorexa [JOK
JIBIDKYIIIETOCS TeJia https://m.edsoo.ru/ff0ad19a
4 [lepemernieHue npu NpSIMOIMHEHHOM 1
PaBHOMEPHOM JBIKECHUH
5 XapaKkTepUCTUKU HEPABHOMEPHOIO 1 bubnnorexa [HOK
JBHKEHHS https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHMHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'paduk ckopoctu
7 Eefﬁrizl;:ﬁfoifﬂzglf; CKOPEHHOM 1 bubmorexa [TOK
P P yEROp https://m.edsoo.ru/ff0adb18
JBUKCHUH
[Iepemenienue Tena npu
8 PaBHOYCKOPEHHOM JIBMKEHUH 0e3 1
HayaJbHOU CKOPOCTH
9 JZ?HOHCCI(;Z&ZZ:;!ZZZ edeuofcenuﬂ Oe3 1 1 bubmorexa HOK
P yekop " https://m.edsoo.ru/ff0ael76
HA4anbHOL CKOpOCmu
CKopoCTh IpU KPUBOJIMHEWHOM
10 IBUKEHHUH. J[BIDKEHUE TIO 1
OKPY>KHOCTH C TIOCTOSIHHOU T10
MOJIYJIIO CKOPOCTBIO
11 OTHOCHUTEBEHOCTD ABUKEHUSA 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 HNuepimanbHble CUCTEMBI OTCUETA. bu6mmoreka [IOK
I[Tepesiit 3akoH HploToHA https://m.edsoo.ru/ff0ae72a
13 Bropoii 3akon HrroToHa. bubnunoreka [HOK
https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha BTOpOI 3aKOH
14
HrroTona
. bubmuorexa [JOK
15 Tperuii saxon Heiorona https://m.edsoo.ru/ffOaeb6c
16 CBo0OOIHOE TTAZICHHE TEI bubnnoreka [JOK
https://m.edsoo.ru/ff0aeca2
17 Pemenue 3agad Ha TpeTHil 3aKOH
HrproToHa 1 cBOOOIHOE TTaJICHHE Te
18 3aKOH BCEMUPHOTO TATOTEHUS
19 Yckopenue cBOOOTHOTO TIaJICHUS Ha bubnunorexa [JOK
3emJie U Apyrux HeOECHBIX Tellax https://m.edsoo.ru/ff0af738
20 JI/P "H3mepenue yckopenus bubnnoreka [JOK
€c680000H020 nadenus" https://m.edsoo.ru/ff0af8be
bu6mmoreka [IOK
21 Cuna ynpyroctu https://m.edsoo.ru/ff0af044
99 Pemenne 3a1ay Ha pacueT CHIIbI
YOPYTOCTH
23 JI/P «Onpeodenenue scecmkocmu bubmmoreka [JOK
NPYHCUHBLY https://m.edsoo.ru/ff0af33c
24 Bec Tena, aBmxkyerocs ¢ bubnuoreka [IOK
YCKOpEHUEM https://m.edsoo.ru/ffOafe36
Cuna TpeHus
25 P Bu6mmorexa [TOK
https://m.edsoo.ru/ffOafe36
26 Pemenue 3amay Ha pacueT CUIIBI



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TPEHUS

XKuakoe TpeHHe U MPBIKKU C

27
MapanoToM
28 I[;I;;Z:I;(: KPUBOJIUHEUHOI'O Bubmorexa [IOK
A https://m.edsoo.ru/ffOb07fa
29 HckyccTBEHHBIE CIYTHUKH 3eMIIU
30 VYcnoBust paBHoBecus ten. LlenTp bubnnoreka [JOK
TSDKECTH Tena https://m.edsoo.ru/ffOb096¢c
31 Bunsl paBHOBecus Ten bubmiorexa HOK
https://m.edsoo.ru/ff0b0408
. ﬁ:{;y;;f;ena. 3aK0oH COXpaHEHHUs Bu6miorexa LIOK
Y https://m.edsoo.ru/ffOb06ec
33 Pemenne 3a1ay Ha pacuet uMysbca
Tena
bu6mmoreka [IOK
34 PeaxktuBHOE nBMKeHUE. PakeThl https://m.edsoo.ru/f0b0408
35 Pa6oTs! cuitbl. MOIHOCTE
INoTennunanbHast 1 KUHETHYECKAS Bubmioreka IJOK
36 https://m.edsoo.ru/ff0b06ec
SHEpPTHUs
37 3aK0H COXpaHEHHS MEXaHUYEeCKON
SHEPTUU
38 Pertenne 3ama4 Ha 3aK0H
COXPAaHCHUS MEXaHHYECKOH SHePTUN
IToaroroska k K/P mo teme
39 "MexaHu4ecKoe IBUKEHUE. bubmuoreka [JOK

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b1858

K/P no meme ""Mexanuueckoe

bubmuorexa [JOK

4 . 7l .
0 dsudncenue B3aumo¢)e:f4cmeue men https://m.edsoo.ru/ff0b20f0
3akonwl coxpanenusn
KonebatenbHoe ABHKEHUE.
41
CBoboHbIE KOEOaHUs
42 Bennuunel, Xapakrepusyroouue bubnmoreka [JOK
KoJs1e0aTebHOE IBUKEHUE https://m.edsoo.ru/ff0b197a
43 ["apMoHHYHBIE KOJIEOAHNUS
44 Pemenue 3a1ay Ha pacueTr BeIHUUH
KOJIEOATEeIIbHOTO JIBHXKCHUSI
JI/P «Hccrnedosanue 3asucumocmu
45 nepuooa u yacmomaol Koaieoauui
HUMAHO20 MASIMHUKA OM €20
OJIUHDBL Y
3aTyxaromiue U BHIHYK/ICHHbBIC
46 KOJ‘I}:éaHIfII}II YA bubmuorexa [JOK
’ https://m.edsoo.ru/ffOblaec
47 Pe3onanc
48 Pacnipoctpanenue konebanuii B bubnuoreka [IOK
cpene. BomHbl https://m.edsoo.ru/ffOb21fe
49 Jlnuna BosiHbl. CKOpOCTH
pactipoCcTpaHeHUs BOJTH
50 WcTounuku 3ByKa. 3ByKOBbIE
KoseOaHus
51 WHubpa3Byk U yIbTpa3ByK
52 BricoTa, TeMOp ¥ TPOMKOCTb 3BYKa
53 PacnipocTpanenue 3Byka. 3ByKOBbIE
BOJIHBI
o4 Pemenue 3agau Ha pacnpocTpaHeHue



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe

3ByKa

OTtpakeHue 3Byka. 3ByKOBOMH

55
pe30HaHC
56 DNeKTPOMarHuTHOE IoJie.
DNEeKTPOMArHUTHBIC BOJHBI
57 CBOMCTBA DIIEKTPOMArHUTHBIX IOJIEH bubanorexa LIOK
P https://m.edsoo.ru/ffOb2abe
58 Jlnana3oHbl 3J1€KTPOMAarHUTHBIX bubnuoreka [IOK
BOJIH https://m.edsoo.ru/ffOb2abe
59 [IIkana 37€KTPOMarHUTHOTO
W3ITydeHUs
60 OTKpBITHE PEHTIE€HOBCKOIO
W3ITy4eHus
61 Pa3BuTHE B3TII10B HA IPUPOTY
cBeTa
62 Hcrounnku cBeta. Pacnpocrpanenue
cBeTa
63 CoJiHEeUHbIE 3aTMEHUS
64 OTtpaxkeHue cBeTa. 3aKOH OTPAKEHUS
cBeTa
65 [Tmockoe 3epkaino bubnmnoreka [JOK
https://m.edsoo.ru/ff0b31d0
66 [Tonyuenue nzodpaxeHuii B
HECKOJIBKUX 3epKajiax
IIpesomiieHue cBera. 3aK0OH
67 OTp axxeuud cseta. [lomHoe bubmioreka LJOK
BHI;’TpeHHee 0Tpa;1<eHHe https://m.edsoo.ru/ff0b3658
68 JIunzel. Onrryeckas cuiia JUH36I bubanorexa LIOK

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
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bu6mmoreka [IOK

69 N300paxenus, 1aBaeMbIe JTHH30M https://m.edsoo.ru/ffOb3aea
70 Cdepuueckue 3epkaia
JI/P «H3yuenue ceoticme
71 uzobpascenus 8 cobuparowell 1un3e. bubnmoreka [JOK
H3mepenue onmuueckoii cuvi https://m.edsoo.ru/ff0b3f2c
JIUH3BLY
bubmuorexa [JOK
72 I'na3 u 3penue. https://m.edsoo.ru/ff0b444a
73 . OnTryeckue npudOpPHI
74 @u3nyuecKuil CMBICI TOKa3aTels bubnuorexa [JOK
MIPEIOMJIICHUS _ https://m.edsoo.ru/ff0b4684
75 Hucnepcus csera. L{Bera Teu. bubnuoreka [IOK
https://m.edsoo.ru/ffOc0f4c
76 Tunel ONTUYECKHUX CIIEKTPOB
IT
amit. 1P ! https://m.edsoo.ru/ff0c12a8
JUHEHYATHIX CIICKTPOB
[Imanerapnast MoJenb aToMa
78
Pesepdopna
79 Mopaens aroma bopa
bu6mmorexa [IOK
80 Pajl0aKTHBHOCT. https://m.edsoo.ru/ff0c144c
PannoakTHBHBIC TIPEeBpAIICHUS BuGmorexa LIOK
81 aTOMHBIX s17IEp. 3aKOH

PaJIMOAaKTHBHOTO pacIaja.

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672

3KCHepI/IMeHTaJIbHBIe METOABI

82
WCCIIeTIOBaHMS YaCTHI]
83 CocraB aromHOTrO0 sifjpa. SnepHeie bubnunoreka [JOK
CUJIBI https://m.edsoo.ru/ffOc18ac
bu6mmoreka [IOK
84 Jueprust caazu. Jlepext macer! https://m.edsoo.ru/ffOclal4
85 Henenue saep ypana. Llennas
peaxuus
86 JI/P «H3yyenue denenus aopa amoma bubnnoreka [JOK
ypana no ghomoepaghuu mpexos https://m.edsoo.ru/ff0c1c58
Ane i peaktop. [IpeoOpa3oBanue
87 BI-? PH;II’I{é’ﬁ 31;1:: Il)“I/II/II;TOI\fHBIXBHH;I bubnmorexa LIOK
yb p Aep https://m.edsoo.ru/ff0cld7a
B AJIEKTPUYECKYIO SHEPTUIO
JI/P «H:
M https://m.edsoo.ru/ff0c223e
Gomoepagusim»
89 ATOMHasI JHEpPreTuKa
90 buonorudeckoe nelicTBue paauanuu
91 TepmosinepHas peakuust
[ToaroroBka Kk KOHTPOIBHOU paboTe
92 10 TemMe "DIIEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBnie siBneHus"
K/P no meme
93 "Inexmpomaznummnoe noe. bubnmoreka [JOK
InekmpomazHummnsle 60JIHbL. https://m.edsoo.ru/ff0c2d6a
Keanmoevie sigrenusn'’
94 [ToBTOpeHnue, 06061IeHNE TIO TEME bubnmoreka [JOK

«MexaHn4ecKkoe JABHKCHUC)

https://m.edsoo.ru/ff0c2e82
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[ToBTOpeHnue, 060061IeHNE TIO TEME bubnmoreka [JOK

9 «B3aunMoxaeicTBue eI https://m.edsoo.ru/ff0c3044

[ToBTOpEHME, 0000IIEHHE TIO TEME
96 «3aKOHBI COXpPAHEHUS 1
MEXaHHYCCKON SHEPT UM

[ToBTOpenue, 06o0MIEHNE TTO TEME

97 «Mexannueckue KojieOanus» 1

98 [ToBTOpEHME, 0000IIEHUE TIO TEME 1
«MexaHN9eCKHEe BOJHBI. 3BYK»

99 [ToBTOpenue, 0000IIEHNE TTO TEME 1
«DJIEKTPOMArHUTHBIC BOJIHBI

100 [ToBTOpEHME, 0000IIEHUE IO TEME
«3aKOHBI PACTIPOCTPAHCHHSI CBETA)»

101 [ToBTOpEeHue, 0600IIEHNE TIO TEME 1
«JIMH3BI ¥ onTHYECKHE TPUOOPHI»

102 [ToBTOpEeHue, 06001IeHNE TIO TEME 1
«KBaHTOBEIC SIBICHHS

OBUIEE KOJIMYECTBO YACOB I10 102 9 7

I[TPOTPAMME
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MPOBEPSIEMBIE TIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KIIACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCII0JIB30BAaTh M3YYCHHBIC ITOHATUSA

1.2

pasnuyaTh SBJICHUS 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHPYIONINX JaHHOE (PUZNYECKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSIBJICHHE H3YyUYEHHBIX (DU3MUECKHUX SBICHUN B OKpYKaOIIEM
MUpe, B TOM uucie (U3UYECKHe SBJICHHUS B MPHUPOJAE, MPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4EOHYIO, BEICISATh CYIIECTBEHHBIC CBOKCTBA (TIPU3HAKK)
(bu3NYEeCKUX SIBJICHUIN

1.4

ONHKCBHIBATh M3Y4YECHHBbIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, HCIONb3YS
¢du3nUecKkre BeJIMYMHBI, IPU OMMCAHUM NIPABUIIBHO TPAKTOBATH (PU3HUECKUI CMBICIT
UCTIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHUS W €AMHHUIBI (U3UYECKUX BEIUYHH,
HAXOJUTh (OPMYIIbI, CBS3BIBAIONINE MAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH IPauKU U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKUE SBICHUS W MPOLECCHl, HCIOIB3YS
W3YYCHHBIC 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO (OPMYIMpPOBKY 3aKkoHa |
3aMUCBHIBATh €T0 MATEMATUYECKOE BHIPAKCHHE

1.6

OOBIACHATh (PU3MUYECKHE SBIICHUSI, TIPOILIECCHl M CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISABISATH
MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 | — 2 JIOTHYECKUX IIaroB
c oropoit Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKIX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemath pacdy€TrHble 3a7auu B 1 — 2 MeHCTBUS, UCIONIB3Ys 3aKOHBI M (HOPMYIIbI,
CBs3bIBaONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalIW3a YCJIOBUS 3aJa4u
3aMMChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHUE BETUUYHUHBI B (JOPMYIIBI U
IPOBOJUTH PACUYETHI, HAXOIUTH CIIPABOYHBIE JaHHBIE, HEOOXOJUMBIE Ul PELICHUS
3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJIYYEHHOU (pU3MUECKON BEIHUMHBI

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh NpPU MOMOIIM (PUIUYECKHX
METOJIOB, B ONMCAHMM HCCIIEJOBAHMS BBIACIATH IPOBEPSIEMOE NPEAIOI0KEHNE
(rumote3y), pa3nuyaTh U MHTEPIPETUPOBATh MOJYUYEHHBIM pe3ynbTaT, HAXOAUTh
OIIMOKHU B XOJI€ ONBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM

1.9

MPOBOAMUTH OMBITHI MO HAOMIONEHUI0 (DU3MUECKUX SIBICHUNW WM (U3HUECKUX
CBOMCTB Tem: (GOpMyIHpOBaTh TMPOBEPSIEMbIE MPEANONIOKEHHUsI, COOUpaTh
YCTAaHOBKY U3 TMPEIOKEHHOTO O0OpYyJIOBaHMS, 3alUChIBaTh XOJ[ OIBITa W
(GhOpMYITUPOBATH BHIBOJIBI

1.10

BBIMOJIHATH TPSIMBIE HM3MEPEHHUsI C HUCIOJIb30BAHHMEM AHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3amKCHIBaTh IMOKa3aHWs MPHOOPOB C Y4ETOM 3aJaHHOW aOCONIOTHOM
MOTPENTHOCTH U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCHMOCTH OJHOM (PU3UUECKON BETUYUHBI OT APYTOH C
MCIOJIb30BaHNUEM NPSIMBIX HM3MEPEHUH, ydJacTBOBATh B IJIAHUPOBAHUU y4eOHOTO




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

UCCIIEIOBaHMsI, CcOOUpaThb YCTAHOBKY M  BBINOJHATH U3MEPEHHs, CIeays
peUIOKEHHOMY TIJIaHy, (UKCUPOBATh pPE3yJAbTaThl IMONYYEHHOW 3aBHCHUMOCTHU
(GU3HYECKUX BEIMYWH B BUJIC MPEAIOKECHHBIX Ta0IHIl U TPapUKOB, JACNIATh BHIBOJIBI
110 pe3yJbTaTaM UCCIIEI0BaHUs

1.12

IPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3NUECKUX BEJIWYMH, CIeNys NPEeasIoKEHHON
UHCTPYKLMHU: TIpU BBIIOJHEHUM HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY ¥ BBIYHCIISATH 3HAYCHUE NCKOMOM BEIMYHHbI

1.13

coOyoaTh TpaBWia TEXHUKHA O€30IaCHOCTH Tpu paboTe ¢ J1abopaTOPHBIM
000pyTI0BaHUEM

1.14

yKa3plBaTh MPHUHLUIBI JEHCTBHSA TNPUOOPOB U  TEXHHYECKHX YCTPOWCTB,
XapaKkTepU30BaTh NPUHIMIIBI JCHCTBHS H3YyYCHHBIX MPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB C IIOMOIIBIO UX OMHUCAHUSA, UCTIOIb3Ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HE0OXOMMble (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOANUTE TPUMEpPHI (HAXOAWTHh HWH(POPMAIMIO O MPUMEPax) MPAKTHIECKOTO
HCIIOJIb30BaHUA (i)PBI/I‘-IGCKI/IX 3HAaHUUA B HOBCCILHGBHOﬁ KHU3HU JId oOecrieueHus
0€30I1aCHOCTH NpH OOpallleHuH C NpUOOpaMu M TEXHUYECKUMM YCTPOWCTBAMH,
COXPaHEHMsI 3JI0pOBbsI U COOJIIOJICHHS HOPM SKOJOIMYECKOIO TOBEACHUS B
OKpY’KaroIlleH cpese

1.16

OCYILECTBIISATh OTOOP UCTOUHUKOB MH(pOpMaIK B ceTU MIHTEpHET B COOTBETCTBUU
C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIUXCS 3HAHUW U IIyTEM
CPaBHEHMsI Pa3IMUYHBIX HCTOYHMKOB BBIACNATH MH(POPMALUIO, KOTOpas SBISETCS
IIPOTUBOPEYUBOI

WJIA MOXET ObITh HEJJOCTOBEPHOM

1.17

UCMOJb30BaTh TNPU  BBIIOJHEHWH Y4YEOHBIX 3aJaHUi  HAyYHOTNOMYJSAPHYIO
auTepaTypy (U3MUECKOTO COAEpkaHMs, CIPABOYHBIE MAaTE€pPHAJIbI, PECYPCHl CETH
WuTepHer, BiajgeTb NpuéMamMu KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAaLIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpPAaTKUE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE 2 —
3 HMCTOYHUKOB HMH(pOpMaMMU (PU3NUECKOTO COAEPKAHUS, B TOM 4YHCIE MyOIMYHO
JieN1aTh KpaTKue COOOIIEHUs O pe3yabTaTax MPOEKTOB WM Y4eOHBIX UCCIIEIOBaHU,
P 3TOM TIPaMOTHO HCIOJIb30BaTh HM3YyYEHHBIN IOHATHIHBIA anmapaTr Kypca
(GU3UKH, COMPOBOXK/IATh BHICTYIUIEHUE MTPE3EHTAIIUCH

1.19

IIPY BBIIIOJIHEHUN Y4E€OHBIX IPOEKTOB U UCCIIEI0BaHUMN paclpeesiTh 00s13aHHOCTH
B TPYIIIE€ B COOTBETCTBUU C MOCTABJIECHHBIMU 33J]a4aMH, CIECIUTh 3a BBIIIOJHEHUEM
IUlaHa JIEHCTBHM, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKIAJ B JAEATEIbHOCTb
IpyNIbl, BbICTpauBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, YYUTHIBas MHEHHE
OKPYKarOMINX




8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsd

11

HCIIOJIB30BATh ITOHATHA

1.2

pas3iiniaTth ABJICHUA MO ONMCAHWUIO UMX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPHUPYIOIIUX TaHHOC (bHSH‘lCCKOC SBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (PU3UYECKUX SIBJICHUIN B OKPYXKAIOIIEM MUPE,
B TOM 4Hclie (PU3UYECKUE SIBIICHUS B MPUPOJIE, IPU ITOM MEPEBOIUTH MPAKTUICCKYIO
3aaqy B Y4eOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOWCTBA (NpHU3HAKK) (PHU3UIECKHIX
SIBJICHHI

14

ONHKCHIBATh H3YYEHHBIC CBOMCTBa Tel U (U3MUYECKUE SBJICHUSA, HCHOIb3Ys
¢u3nvecKkre BEINYMHBI, IPU ONMKUCAHUH MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, 0003HAUEHUS U €AUHULbI (PU3MUYECKUX BEIUYUH, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BEJIMUUHY C JPYTUMH BEJIMYUHAMH,
CTPOUTH TPAPHKH N3YYEHHBIX 3aBHCUMOCTEH (PM3HMUECKUX BEITHUUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘-ICCKI/I€ SABJICHUA W IIPOLCCChI, HUCIOJIb3Ys
HU3YUCHHBIC 3aKOHBI, IIpU 32TOM J[J4aBaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIlIMCBbIBATH €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKHE TPOIECCHl M CBOWMCTBA TENl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii  MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIIBIATH  MPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1 — 2 JTOrHYECKUX IIaroB ¢ MOMOIIBIO
1 — 2 wu3yuyeHHBIX CBOWCTBA (U3MUECKHUX SBJICHHM, (U3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3a1add B 2 — 3 JEHCTBUS, MCHONB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBatolMe (U3MYECKHWE BEJIMYMHBI: HAa OCHOBE aHaiu3a YCJIOBHS 3a7auud
3aMMChIBaTh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK JAHHBIX JJIS pEIICHUs 3aauu,
BBIOMpATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I €€ pEelIeHUs, IPOBOJUTH PACUETHI
U CpaBHMBATh IIOJIyYU€HHOE 3HaueHHE (U3NUYECKOM BEJIWYMHBI C U3BECTHBIMU
JAHHBIMHU

1.8

pacrno3HaBaTh MIpPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPH MOMOIIHM (PUINYECKUX
METOZOB, MCHOJIb3ysl  ONMCAaHWE  MCCIENOBAaHUSA, BBIICIATH  MPOBEpPSEMOE
MIPEATOIOKEHUE, OLICHUBATh IPABUIIBHOCTh IOPSAAKA IIPOBEICHHUS HUCCICAOBAHMS,
JIeJ1aTh BBIBOJIbI

1.9

MIPOBOAUTDH ONBITHI 1O HAOIIOJEHUIO (PU3HUECKUX SIBICHUM UM (PU3NYECKUX CBOMCTB
Ten: (opMyIHpoBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUpaTh YCTAaHOBKY U3
MIPEUI0KEHHOT0 000pYI0BaHUsl, OMCHIBATh X0 ONbITa U ()OPMYIUPOBATH BHIBOIbBI

1.10

BBITIIOJIHATh NpPSIMbIE H3MEPEHMsI C MCIOJIb30BAaHHUEM AaHAJOTOBBIX MHpPHOOPOB U
JAaTYNKOB (PU3UYECKUX BEIUYMH, CpPaBHUBATh pE3YyJbTaThl H3MEPEHHI C y4ETOM
3aJJaHHOI a0COTIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHON (PU3HUECKOW BENMUMHBI OT JIPYToil ¢
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUN: IUIaHMpPOBaTh HCCIEI0BaHUE, COOUPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIEIysI MPEATI0KEHHOMY IIaHy, (UKCUPOBATh
pe3ybTaThl MOJTYYEHHONW 3aBUCUMOCTH B BUJe TaOJUIl U IrpaUKOB, AeTIaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIEA0BaHUS




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIIMYMH: TNIAHUPOBATH U3MEPEHHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKEHHONW WHCTPYKIHMH, U
BBIUUCIIATh 3HAUEHUE BEIMYUHBI

1.13

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Npu pabore ¢ 1abopaTopHBIM
000pynoBaHUEM

1.14

XapaKTepU30BaTh NPUHIMIBI ACHCTBHA H3YYCHHBIX NPHOOPOB U TEXHHYECKUX
YCTPOMCTB ¢ ONOPOIl Ha UX OMHMCAHUS, UCIOJIb3YS 3HAHUS O CBOMCTBAX (M3NYECKUX
SABJICHUI U HEOOXO0 MBI (prU3HUECKUe 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh HPOCTbIE TEXHUYECKHUE YCTPOWCTBA W M3MEPHUTENbHBIE HMPUOOPHI IO
CXEMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBI JJIEKTPUYECKHX LEMe ¢
IIOCJIEZ0BATEIBHBIM U NIAPAJUIEIIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3inyas yCIOBHBIC
0003HAYCHHS HIIEMEHTOB JICKTPUIECCKUX IIETICH

1.16

OPUBOAUTH pPUMEPbl (HAXOAUTh HWH(OPMAIMIO O MPUMEpax) IPAKTUYECKOTO
UCIIOJIb30BaHUsSl (PU3NYECKUX 3HAHMW B MOBCCJHEBHOH JKU3HU ISl OOECIICUCHHUS
0€30MacHOCTH TpU OOpaIleHHH C MPUOOpPaMU M TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHMS HOPM OKOJOTHYECKOTO TMOBEACHHS B
OKpY’KarolieH cpese

1.17

OCYILIECTBIAThH MOUCK MHPOpMAINK (HU3HUECKOTO cojepkaHus B cetu MHTepHeT, Ha
OCHOBE HMMEIOUIMXCS 3HAHWM M MYTEM CPAaBHEHUS JOINOJHUTEIBHBIX HUCTOYHUKOB
BBLICTISITE UH(GOPMAITHIO, KOTOpas SBISETCS MPOTHBOPEUYUBON WM MOXKET OBbITh HE-
JTOCTOBEPHOU

1.18

UCIONIb30BaTh MPU  BBIIOJHEHWH Y4YEOHBIX 3aJaHU  HAYYHO-MOMYJISPHYIO
TuTeparypy (U3NYECKOTO COJEp)KaHMS, CIPABOYHBIE MaTEepPHalbl, PECypChl CETH
WuTtepHer; Bnaaerp mNpuéMaMM KOHCIIEKTHUPOBAHMUS TEKCTa, IPeoOpa3oBaHUs
uH(bOpMalMU U3 OJHOM 3HAKOBOH CHCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpPAaTKHE YCTHBIE COOOILIEHUs, 0000mas
MHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3MUECKOTO COJEPKAHUS, B TOM YHCIIE
nyOJINYHO MPEACTABIATh PE3yNIbTaThl IPOSKTHON MM HUCCIIeA0BATENbCKON JesTeNb-
HOCTH, IIPH 3TOM T'PaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MOHATUIHBIN anmapaT Kypca
(U3HKH, CONPOBOXKIATh BBICTYIJIEHUE MPE3CHTallueN

1.20

IIpU BBINOJHEHUH Y4Y€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IPOIECCOB
pacripesieniaTh 00s13aHHOCTH B T'PYIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3a]lauaMH,
CIICIUTH 3a BBINOJHEHHUEM IlIaHA JCHCTBUM U KOPPEKTUPOBATh €ro, aAeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTb TIPYIIbI, BbICTPaUBaTh
KOMMYHHMKATHUBHOE B3aMOJICHCTBHE, IPOSBIISA TOTOBHOCTD pa3peliaTb KOHQIUKTHI




9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/bHOI
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl

1.1

HCII0JIb30BATh M3YUYCHHBIC ITIOHATHUSA

1.2

pas3iinyaTth ABJICHUA 110 OIIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JACMOHCTPHUPYIOIIUX TaHHOC (bHSquCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3UUYECKUX SBICHUH B OKPYXKAIOIIEM MHUPE,
B TOM 4Hclie (PU3HYECKUE SBIICHUS B MPUPOJIEC, IPH ITOM MEPEBOIUTH MPAKTUICCKYIO
3a/1ayy B Y4eOHYIO, BBIJICTISATH CYIIECTBEHHBIC CBOWCTBA (NPU3HAKW) (U3HMUECCKHX
SIBIICHHUI

14

ONHCHIBATH HM3YYCHHBIC CBOWCTBA TN © (DU3UYECKUE SBIICHUS, HCIIOJIB3Ys
(bu3nyecKkre BEeIUYUHBI, IPH OMUCAHUH MPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICIT
UCIOJIb3YEMBIX BETUYHMH, 0003HAUCHUS U SIUHUIIBI (PU3NUECKUX BEIUYMH, HAXOAUTH
(bopMyIIBI, CBA3BIBAIOIINE TAHHYIO (QU3UYECKYIO BEJTHMYHUHY C JPYTUMHU BEITMYWHAMH,
CTPOUTH IPaQUKN N3YUYECHHBIX 3aBHCHMOCTEH (PH3NIECCKIX BEITMYUH

1.5

XapaKTCpHU30BaThb CBOMCTBA TCII, Q)HBHHGCKHC SABJICHUA W IIPOLCCChI, HUCIOJb3Ys
HU3YUCHHBIC 3aKOHBI, IIpU J2TOM J[J4aBaTb CJIOBECHYIO (bOpMy.]'II/IpOBKy 3aKOHa H
3aIMMCBIBAThb €ro MaTCMATHYCCKOC BHIPAKCHUC

1.6

OOBSICHATh (PU3MUYECKHE TPOLECCHl M CBOWCTBA TeN, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallMiii  NPAaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa: BBIABIATH  NPUYUHHO-
CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBIO
2 — 3 u3ydYEHHBIX CBOWCTBAa (U3MYECKUX SIBJICHUN, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemate pacy€THble 3a1adyd (omuparolyecs Ha cUcTeMy M3 2 — 3 ypaBHEHHUN),
UCIOJIb3YSl 3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEJIUYUHBI: HA OCHOBE
aHaJIM3a YCJIOBMS 3aJa4M 3allMCHIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTAIOLIUE
WIA M30BITOYHbIE JaHHBIE, BHIOMpATh 3aKOHBI M (POPMYIBl, HEOOXOJUMBIE IS
pelleHns, MPOBOAUTH pacd4€Tbl M OLEHHWBATH PEATUCTUYHOCTh IOJYYEHHOIO
3HaYeHUs! GU3NYECKON BETMUMHBI

1.8

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXHO pPELIMTh MNP HOMOLIM (PU3NYECKUX
METOJOB,  WCIIOJIB3ys  ONMCAHHUE  HUCCIECNOBAHMSA,  BBUIEIATb  IPOBEPIEMOE
MIPEAIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTb IOPSAJAKA IIPOBEICHUS MCCIIENOBaHUs,
JIeNIaTh BbIBO/IbI, MHTEPIPETUPOBATh PE3YIIbTAaThl HAOIIOICHUN 1 ONBITOB

1.9

IIPOBOAUTDH ONBITHI 1O HAOIIOJEHUIO (PU3UUECKUX SIBICHUN UM (PU3NYECKUX CBOMCTB
TeJ: CAaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HAbOpa 000pyaOBaHMUS,
OIMCBIBATH XOJI OIBITA U €r0 Pe3yJIbTaThl, OPMYJIHPOBAThH BHIBOIBI

1.10

MPOBOAUTH MPU HEOOXOIMMOCTH CEpHUIO NMPSMBIX HU3MEpPEHUH, ONpenesnss cpeaHee
3Ha4YeHHE HU3MepsieMoi BenuuuHbl ((POoKycHOE paccTosiHHE coOuparoliel JHH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHHst (M3MEPUTEILHOrO pudopa)

1.11

MPOBOAUTH MCCIIEOBAHNUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C HUCIIOJIb30BAHUEM
NpsIMBIX H3MEpPEHUH: IMJIaHUPOBaTh HCCIEJOBaHUE, CAMOCTOSTEIBbHO COOUpPATH
YCTAHOBKY, (HUKCHpPOBATh pE3yJIbTaThl IOJTYYEHHOW 3aBHCUMOCTH (PU3UUECKUX
BEJIMYHMH B BUJIC TaOJIHIL




Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOorpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl

U rpauKOB, 1e1aTh BBIBOJAKI 110 PE3yIbTaTaM HCCIIeIOBAHUS

1.12

MIPOBOAUTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEJIUYUH: INIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBINOJHATH HM3MEPEHHs, CIeays
IIPEJIOKEHHOW MHCTPYKLMH, BBIYMCIATH 3HAUYEHHWE BEJIMYMHBI U aHAJIU3UPOBATH
MIOJIYYEHHBIE PE3YJIbTaThl C YUETOM 3a/IaHHOW MTOIPENTHOCTH U3MEPEHUI

1.13

COOMIO/IaTh TIpaBHJa TEXHUKH OE30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyIoBaHUEM

1.14

pas3iindaTb OCHOBHBIC MPU3HAKHW HW3YUYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOI[GJIGI\/JII MaTcepuruajibHasa
TOYKa, a0COJIIOTHO TBépL[OC TEII0, TOYCYHBIM HMCTOYHHK CB€Ta, J1y4, TOHKasd JIMH3a,
IIaHCTapHas MOACIIb aTOMA, HYKJIOHHAA MOJCJIb aTOMHOI'O sapa

1.15

XapaKTCPU30BaTh IMPUHIIUIIBL l[ef/'ICTBI/ISI HU3YUYCHHBIX HpI/I60p0B N TCXHHUYCCKHUX
YCTpOﬁCTB C OHOpOI>'I Ha UX OIMCaHUs, UCIIOJIB3Yysd 3HAHUA O CBOMCTBaX (1)I/ISI/I‘ICCKI/IX
SIBJICHUH U HCO6XO,Z[I/IMLIG (1)I/ISI/I‘I€CKI/IG 3dKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMBbI M CXEMATHUYHBIE PUCYHKHU U3YUYECHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB IPU PELIEHUH Y4eOHO-
IIPAKTUYECKHX 33J]ay, ONITUYECKUE CXEMBbI JJIs1 HOCTPOSHHsI N300paXKeHUH B IJIOCKOM
3epKaie M coOuparoLei J1uH3e

1.17

NPUBOANUTH TPHUMEPH (HAXOIUTh WHPOPMALHUIO O IPUMEpPax) MPAKTHIECKOTO
HUCIIOJIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUU B HOBCGI{HGBHOI\/JI KHU3HU 114 O6GCHG‘-IGHI/I$[
0e30MacHOCTH MpHu O0pallleHuH C MPUOOpPaMH U TEXHUYECKHUMH YCTPOMCTBAMH, CO-
XpaHEHUsT 3J0pPOBbS M COONIOACHHS HOPM OKOJIOTHMYECKOTO TOBEACHHS B
OKpY>Karollen cpejie

1.18

OCYILLIECTBIIATh MOUCK MH(pOpManuu (hU3NYecKoro conepxkanus B cetu MHTepHer,
CaMOCTOSITENIbHO (HOPMYIUPYsI MOMCKOBBIM 3ampoc, HaXOIUTh IMYTHU OINpEIeIeHus
JIOCTOBEPHOCTH MOJYyYEeHHON MH(OPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAaHUI U J0MOJI-
HUTEJIbHBIX HCTOYHUKOB

1.19

UCMONIb30BaTh MPU  BBIIOJIHEHWH YYEOHBIX 3aJaHU  HAYYHO-TOMYJISPHYIO
TuTepaTypy (U3HUECKOTO COAEpXKaHHs, CIHPAaBOYHBbIE MaTepHallbl, PECYpPChl CETH
WNutepuer; BrnageTe mnpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, NPeoOpa3oBaHUs
WH(pOpMaIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE HH(POPMALIUU
U3 HECKOJBbKUX HCTOUYHUKOB (DU3MUYECKOIO COAEp)KaHUs, MyOIMYHO MpEeACTaBIATh
pe3yabTaThl MPOEKTHON MJIM UCCIIEA0BATENBCKON IEATEIBHOCTH, IIPH 3TOM I'PaMOTHO
HCIIOJIb30BaTh W3YUEHHBIM MOHATHMHBIN anmapar HW3y4aeMmoro pasjaena (U3uKU U
COIIPOBOKIATh BBICTYIJICHHE MpPE3eHTAled ¢ Yy4€TOM OCOOEHHOCTEH ayAuTOpUHU
CBEPCTHUKOB

1.21

IIpU BBINIOJHEHUH Y4Y€OHBIX IMPOEKTOB M HCCIIEN0BAaHUN (PU3NYECKUX IPOIECCOB
pacripenienaTh 00s13aHHOCTH B T'PYIINE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJjauaMH,
CIICIUTHh 3a BBIINOJHEHHUEM IUIAHA JCHCTBUM MU KOPPEKTUPOBATh €ro, aJcKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJaX B JEATENbHOCTh TPYMIMbl, BBICTPAaUBAThH
KOMMYHHMKATHBHOE B3aHMOJICHCTBHE, POSBIISAs TOTOBHOCTh pa3peniaTbh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
pasnena | ajementa IIpoBepsiemble 3J1€eMEeHTHI CO/IEePKAHUS
®U3UKA U EE POJIb B IIO3HAHUN OKPYXXAIOILIETO MUPA
®dusuka — HayKa o0 npupoze. SABienus npuposl. PU3nyecKue SBICHUS:
1.1 MEXaHUYEeCKUe, TEeIJIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIE,
3BYKOBBIC
@dusnyeckne  BenuuMHbL. — M3MmepeHue  QU3MUYECKMX ~ BEJIMYHMH.
1.2 ®uznueckue npubopsl. [lorpemHocts u3MepeHnit. MeXayHapoaHAs
cucTeMa eMHUIL
EctecTBeHHOHAy4YHBI METOJA MO3HAHMs: HAOIOJIEHUE, IOCTaHOBKA
1 1.3 HAy4YHOT'O BOIMPOCA, BBIIBMIKEHHE TUIIOTE3, IKCIEPUMEHT IO MPOBEPKE
TUII0TE3, 00BSICHEHNE HAOIIOJAEMOTO SBIICHHS
1.4 Onucanne PU3NYECKHUX SBJICHUM C MIOMOIIBIO MOIeIIeH
[IpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenue pa3MepoB MalbIX Te.
N3mepenne Temmneparypsl MpH MOMOIIU KUIKOCTHOTO TEPMOMETpa U
JaT4rKa TeMIlepaTypbl
ITEPBOHAYAJIbHBIE CBEJIEHV A O CTPOEHNIM BEILIECTBA
21 CrtpoeHue BemiecTBa: aTOMbl W MOJEKYINbI, UX pa3Mmepbl. OIBITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIECTBA
99 JBuxenune yactull BeuiecTBa. CBSI3b CKOPOCTH JIBIKEHUSI YaCTHUI[ C
Temneparypoii. bpoyHoBckoe aBukenue, nuddyzus
2.3 B3auMopeiicTBre yacTHIl BEIIECTBA: TPUTSKEHUE U OTTAIKUBaHUE
ArperatHple COCTOSTHUSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U
2 24 TBEPABIX (KPUCTALTHYECKUX) TeJl. B3aMOCBS3b MEXAY CBOMCTBAMU
BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX W HUX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[TpakTudeckue pabOTHI:
Ounenka JuameTpa aroMa METOAOM psSAOB (C  HCIOJIb30BAaHUEM
2.6 dororpaduii).
OMBITHI 110 HAOJTIOACHUIO TEMIOBOTO PACITUPEHUS Ta30B.
OnBITHI IO OOHAPYKEHUIO IEHCTBUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHS
JIBOKEHUE U B3AMMOJIEMCTBUE TEJI
3.1 Mexanudeckoe ABHKeHHE. PaBHOMEpPHOE 1 HEPAaBHOMEPHOE JIBIYKCHHIE
39 Cxopoctb. CpesiHsisi CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacdér
3 MyTH U BPEMEHU JIBHXKCHUS
33 SIBnenue nHepuuu. 3aK0H MHEpUMH. B3anmoaeiicTBre Ten Kak NpU4rHa
' M3MEHEHUSI CKOPOCTH JIBU)KEHHUS Tell. Macca Kak Mepa MHEPTHOCTH Tella
3.4 [TmoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B




Kon Kon
pasnena | sementa IIpoBepsieMble 371eMEHTBHI CO/IePKAHUS
enuHuIe 00bEMa BelecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOICUCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl C MOMOIIBIO
JTUHAMOMeETpa
37 SIBnenue TATOTEHHs W cwia TsokecTd. Cuila TSOHKECTH Ha JPYrux
' ianetax. Bec Tena. HeBecomocth
38 Cuna tpenus. TpeHue cKoIbXKEHUS U TPEHUE MOKos. TpeHue B mpupoie
' U TEXHHUKE
39 Croxenue cuJl, HaIMpaBJICHHBIX o OJHOM MPSMOU.
' PaBHopelicTBYIOIIASA CHIT
[TpakTuyeckue paboOTHI:
Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBIDKEHUS (IIapuka B
KUAKOCTH,  MOJENM  DJIEKTPUYECKOTO  aBTOMOOWISI U Tak
nanee). OnpeneneHue CpeAHe CKOPOCTH CKOJBXKEHHS Opycka WiIH
3.10 apyKa 1Mo HaKJIOHHOM TuiockocTh. OmnpeiesieHne MI0OTHOCTH TBEPIOTO
tena. ONbITB,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  PACTSDKEHUSA
(nepopmariiu)  TPYKHHBI  OT  MPHIOKEHHOH  CHIIBL. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJBXEHHS OT Beca
TeNa U XapakTepa COINPUKACAIOIINUXCS TOBEPXHOCTEN
®dusnveckre SIBICHUS B MPUPOJIE: IPUMEPHI IBIDKEHUS C Pa3ITHIHBIMUA
3.11 CKOPOCTSIMM B JKMBOW M HEKMBOM IIPUPOJE, JCHCTBUE CHIIBI TPEHUS B
MIPUPOZE U TEXHUKE
3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, OIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJI, XKUJKOCTEM 1 T'A30B
41 JaBnenne TtBEpaoro Ttena. CiocoObl yMEHBIIEHUS U YBEIMYEHHUS
JTaBJICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTb JaBJICHUS Ta3a OT 00bEMa, TeMIIepaTyphl
43 [lepenava naBneHust TBEPABIMHU TEJIaMH, KUJAKOCTIMU U razaMu. 3aKOH
[Tackamnsd. [ITHeBMaTHYECKUE MAIIMHBI
44 3aBHCUMOCTh JaBIICHHS >KUJKOCTH OT TIyOWHBL [HIapocratndeckuit
' napaznokc. Coobmaromuecs cocyabl. [ uapapauueckne MexaHu3Mbl
4 Atmocpepa 3emianm u  armochepHoe  naBieHue.  I[IpuuumHbl
4.5 CyILIECTBOBaHUS BO3AYyIIHOW oOonouku 3emnu. OmnbiT Toppuyeniu.
3aBUCHUMOCTbh aTMOC(EPHOT0 AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOpS
46 U3mepenune atmocdepHoro nasieHus. [Ipubopbl it u3MepeHus
aTMOC(EepHOTO JTaBJICHHS
4.7 JlelicTBue JKMAKOCTH M Ta3a Ha TMOTPYyKEHHOE B HUX TeJO.
' BrrtankuBaromiast (apxumenioBa) cuiia. 3akoH Apxumesa
4.8 [1naBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTiueckue paboThI:




Kon Kon
pasnena | sementa IIpoBepsiemble 3JIeMeHTBI COAEP/KAHUSA
HccnenoBanne 3aBHCHMMOCTM Beca Tejla B BojAe OT 00BEMa
NOTPYKEHHON B )KMJIKOCTh YacTH Tena. OnpeneneHue BbITAIKUBAIOIIEH
CUJIbL, JECWCTBYIOIIEH Ha TENO, MOrpyKEHHOE B KUIKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJKHMBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TeElo
B XKHMJIKOCTH, OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITJIKUBAIOIIEH CHIIBI, ICHCTBYIOLICH HA TEJIO B XKHUJIKOCTH, OT 00BbEMa
NOTPY>)KEHHOW B JKMJAKOCTH 4YAacTH Tela © OT IUIOTHOCTH
xuakoctu. KoHCcTpynpoBaHue apeomeTpa WIM  KOHCTPYHPOBAHUE
JIOJIKU U OTIpefiesieHUE €€ Irpy30M0bEMHOCTH
410 duznyeckue sIBICHUS B IPUPOJE: BIUSIHUE aTMOCHEPHOTO JaBICHUS Ha
KUBOW OpPTaHU3M, IJIaBaHUE PbIO
TexHuuyeckue YCTPONCTBA: COOOIIAIOUINECS COCYIbl, YCTPOMCTBO
411 BOJIOTIPOBO/A, THAPABIMYECKHUH  TIpecc, MaHOMeTp, Oapomerp,
BBICOTOMEp, MOPILIHEBOM HACOC, APEOMETP
PABOTA, MOITHOCTD, SHEPI'M A
5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio
' paBHOBECHSI pblyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pblYara K OJI0Ky
55 «3omoToe mpaBwio» Mexanuku. Koadduument moneznoro neictBus
' MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennumanbHast SHEPTUM TEJA, MOTHATOTO HAJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
58 [TonHass MexaHudeckas HHEprus. 3aKOH HM3MEHEHHUS U COXPaHEHHUs
' MEXaHUYECKON SHEPTUN
[TpakTiueckue pabOThI:
Onpenenenue pabOThl CHIIbI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa
5.9 o FOPU30HTAIILHOU noepxHoctu. MccnenoBanne YCJIIOBUH
paBHOBECHUS peruara. Mismepenue KIIJ HAaKJIOHHOHN
10ckocTH. M3ydeHne 3akoHa COXpaHeHHsI MEXaHUYECKON SHEPIUH
5.10 dusndecKue SBJICHUS B IPUPOJIE: PbIYAry B TEJIE YEIOBEKA
511 TexHuueckne yCTpOWCTBA: pblUar, MOJABUKHBIA U HEMOJBUKHBIN

6.]'IOKI/I, HAKJIOHHAA MIIOCKOCTD, IIPOCTHIC MCXAHNU3MbI B 6BITy




8 KVIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjena | 3jeMeHTa
TEIUUIOBBIE ABJIEHM A
OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOM  TEOpUH
6.1 cTpoeHus BewiectBa. Macca U pasmepbl  MoJiekyisl. OIbITHI,
' MOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--
KMHETUYECKOU TeOpUHU
6.2 Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
' Kpucrannnueckue u amopHble Tena
6.3 OObsicHEeHHE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI HAa OCHOBE
' MTOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmpeHue u CKaTHe
6.6 Temneparypa. CBsi3p TeMmeparypbl CO CKOpPOCTbIO TEIJIOBOTO
' JIBUKEHUS YaCTHI]
6.7 Buytpennss sneprus. CriocoObl M3MEHEHUS BHYTPEHHEW JHEPIUU:
' TeruIonepeaya U CoBepiieHne padoThl
6.8 Bunbl Tenuonepeaadu: TeIIONPOBOHOCTb, KOHBEKIIMS, U3TyUECHUE
6.9 KonuyecTBo TemnoTsl. Y aenbHas TEIOEMKOCTh BEILIECTBA
6 6.10 TemiooOMeH U TEIMJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OasiaHca
6.11 [InaBieHne M OTBEplIEBaHHWE KPUCTAJUIMUECKHUX BEILLECTB. Y ENIbHAs
' TEIUIOTA TUIABJICHUS
[Tapoo6pa3oBanue u konaencanus. Mcmnapenue. Kunenue. Y nenbHas
6.12 TEIUI0Ta MapooOpazoBaHMsl. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 DHeprus TOIUIMBa. Y IeJbHas TEMJI0Ta CTOPAHUS
6.15 [Tpunuunsr  pabotel  TernoBbix asurarenet KIIJ[  Temmosoro
' nsurarens. TennoBsle IBUraTeN! 1 3alIUTa OKPYKaOLIeH cpenbl
6.16 3aKOH COXpaHEHMsI U ITPEBPALLIEHNS SHEPTUH B TEIUIOBBIX ITpoLeccax
[TpakTiueckue pabOThI:
OnbiTel 1O OOHApY)XEHUIO  JAEHCTBUS  CHJI  MOJIEKYJISIPHOTO
MIPUTSKEHUS.
OnBITHI IO BBIPAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
6.17 OnbITEI IO HAOJIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH 1
TBEPABIX TEIL.
Omnpenenenue JaBieHUs BO3/lyXa B OaJUIOHE IINPUIA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHHS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUS WM OXJIAXKICHUS.




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasgena | 3jeMeHTa
IIpoBepka ruMmoTe3bl JIMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJOMKa
KUJKOCTU B TEPMOMETPUYECKOM TPYOKe OT TEMIEPATypHI.
HabntoieHue u3MeHEHMsI BHYTPEHHEH SHEpPIUM Tejla B PE3yJbTaTe
Teruionepeayu U paboThl BHEIIHUX CHIL
HccnenoBanue siBIEHUS TEMJIO0OOMEHA MPU CMEIIMBAHUM XOJIOJAHON U
ropsiueii BOJbI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW IpHU
TEII000MEeHe C HAarpeThIM METAJUTMYECKUM [UIHH]IPOM.
Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca uCapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIaKHOCTU BO3/yXa.
Ornpenenenne yAelIbHON TEIJIOTHI IIaBICHUS JIb/IA.
@dusnyeckue SBIECHUS B IMPUPOJE: IIOBEPXHOCTHOE HATSHKEHUE
6.18 U KalWUISIpHbIE SBJIICHUST B MPUPOJAE, KPUCTAUIBI B MPHUPOE,
' n3nyyenue CoiHlla, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3BL
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHeTa.
TexHudyeckne yCTpOMCTBA: KalWJULSIPbl, NPUMEPHl HCIOJIb30BAHUS
6.19 KPUCTAJUIOB, KUJIKOCTHBI TEPMOMETP, JaTYUK TEMIIEPATypbl, TEPMOC,
' CUCTEMA OTOIUIEHHS] JOMOB, TUIPOMETpBI, IICUXPOMETp, IapoBast
TypOuHa, IBUTATENh BHYTPEHHETO CrOPaHUSI.
DJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA
7.1 DnekTpuzanus Ten. [[Ba posia aIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apsikeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTb CHIIbI
7.2 B3aMMOJEMCTBUSA 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3apsiIOB U PACCTOSHUS
MEX1y TeJlaMu)
Onexrpuueckoe mojne. Hanpsk€HHOCTh  IIEKTPUYECKOrO  IOJIS.
7.3 [TpyHIMI Ccynepno3uIuu SJIEeKTPUUYECKUX IoJiel (Ha KaueCTBEHHOM
YpOBHE)
74 Hocurenu snexkTpuyeckux 3apsAfoB. DJIEMEHTAPHBIA AIIEKTPUUYECKUM
' 3apsz. Ctpoenue aroma. [IpOBOAHUKY U TUAJIEKTPUKU
7
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUIECKOTO TOKA.
' VM cTOYHMKH IOCTOSTHHOTO TOKA
77 JlelicTBuUS 3IEKTPUUIECKOT0 TOKA (TEIIOBOE, XUMUUECKOE, MarHUTHOE).
' DJIEKTPUYECKUH TOK B )KUAKOCTAX U razax
7.8 Onekrpuueckas nemnb. Cuia Toka. DNeKTpUYecKoe HalpsKeHne
7.9 ConpoTuBieHe MPOBOJHHUKA. Y IeTbHOE COMTPOTUBIICHUE BEIIECTBA
7.10 3akon Oma 1S ydacTKa Henu
7.11 [TocnenoBarenpHOE M TApaJICIIBHOE COSTMHEHUE TIPOBOTHUKOB
7.12 PaboTa 1 MOIITHOCTH 2JIeKTpUUECKOro ToKa. 3akoH Jxoyns — Jlenma




Kon
pa3iena

Kon
3JIeMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

7.13

OJNeKTpuYecKue Lenu U NOTPeOUTENH 3IIEKTPUYECKOM HSHEpruu B
obITy. KopoTKoe 3ambikaHMe

7.14

ITocTostHHBIE MarHUTEL. B3anMoielicTBUE MOCTOSHHBIX MAariuTOB

7.15

MaFHI/ITHOG I10JIC. MaFHI/ITHOC I10J1C 36MJII/I 1 €0 3HAUYCHUC IJIA XKXU3HU
Ha 3emiie

7.16

OmnbIT Ipcrena. MarHuTHOE o€ IEKTpUudeckoro Toka. [Ipumenenue
ANIEKTPOMArHUTOB B TEXHUKE

7.17

JleficTBe ~ MarHUTHOTO  IOJS HA  TPOBOJHUK C  TOKOM.
DIIEKTPOABUTATEIb OCTOSIHHOT'O TOKa. Hcnonw3oBanue
AJNIEKTPOJIBUTATENICH B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

7.18

Onbitel Papanes. SBiaeHue 37€KTpOMarHuTHOM MHAyKuuH. [IpaBuio
Jlenna

7.19

OnekrporeHepaTop. CrnocoObl MOJYyYEHUS BIEKTPUUYECKOM IHEPIHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIIIEMBIX UCTOUYHUKAX YHEPTUU

7.20

[IpakTuyeckune paboOTHI:

OnbITel 1O HAOMIOACHUIO HIIEKTPU3ALMU Tel MHIAYKUHUEH U IpH
COIPUKOCHOBEHUMU.

HccnenoBanue AEUCTBUS DIIEKTPUYECKOrO IO HA INPOBOJHUKU U
JUDJIEKTPUKH.

CO6opka u mpoBepka paboThl MEKTPUUECKON LIEIH MOCTOSIHHOTO TOKa.
M3mepenne u peryampoBaHue CUIIbI TOKA.

H3mepeHue U peryinpoBaHue HallPsHKEHHUS.

HccenenoBanue 3aBUCMMOCTH CUIIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
COINPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOTO
COINPOTHUBIIEHUSI NIPOBOJAHMKA OT €r0 JUIMHBI, IUIOMAIN IONEPEYHOrO
CEYEeHMS U MaTepHaa.

IIpoBepka IpaBmila CIOKEHUS HANPSDKEHUH IPU MOCIIENOBATEIBHOM
COCIMHEHUHU JBYX pe3UCTOpoB. IIpoBepka mpaBuia uisi CUiIbl TOKA
IOpU MapajuleIbHOM COEIMHEHHH pe3ucTopoB. OmpeneneHune padoTh
AIIEKTPUYECKOTO0 TOKa, UAYIIero uepe3 pesuctop. OnpeneneHue
MOILIHOCTH JIEKTPUYECKOrO TOKa, BBIIETISIEMON Ha
pesucrope. HMccienoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYILIETO 4Yepes3
JaMIIOYKy, OT  HanpsbkeHus Ha  Hell. Onpenenenne  KIIJ|
HarpeBareis. MccnenoBanue MarHuTHOTO B3alMO/JICHCTBUS
MIOCTOSIHHBIX MAarHuToB. MI3ydeHre MarHMTHOIO MOJs IOCTOSHHBIX
MarHuToB TpH uX O0OBeIWHEHHWH U pasneneHuu. MccnenoBanue
JEUCTBUS DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO CTpenKy. OIbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCHMOCTb CHJIBI B3aMMOJICUCTBUS KAaTYLIKH
CTOKOM M MarHuta OT CWIbl TOKa M HalpaBICHUs TOKAa B
karymke. M3yueHne AeiCTBHS MarHWTHOTO NOJII Ha IPOBOJHHK C
TokoM. KoHcTpynpoBanue u H3y4yeHue paboTHI
anektpoasurarens. M3mepenue KITA AJIEKTPOJBUTATEIIHLHON




Kon Kon
paszena | aaementa IIpoBepsiemble 31€eMEHTHI COAePKAHUA

ycTaHOBKH. ONBITEI 10 HMCCIEJOBAHUIO SIBICHHUS AJIEKTPOMArHUTHON
WHAYKIUU: UCCIIEJJOBAaHHE HW3MEHEHUW 3HAYCHHUS U HANpaBICHUS
MHIYKIIHOHHOTO TOKA
dusuyecknue SABICHUS B MPUPOAE: JJIEKTPUUYECKHUE  SBIICHUS

791 B aTMocdepe, dIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJE

' 3emiu, Apeid MONOCOB, POJIb MArHUTHOTO TMOJIA JUIsl KU3HHM Ha

3emJie, MOJISIPHOE CUSHUE
TexHu4eckue yCTPOHCTBA: DJIEKTPOCKOI, aMIEpPMETp, BOJBTMETP,
peocTar, CU€TYMK SJIEKTPUYECKON SHEPTHH, SJIEKTPOOCBETUTEIHHBIC

7.22 IpUOOPHI, HarpeBaTelIbHbIC 3JIEKTPOTPUOOPHI (mpumepsr),
AIIEKTPUUYECKHUE MPEOXPAHUTEINH, SJICKTPOMArHUT, 3JIEKTPOJABUTaTENb
MOCTOSIHHOTO TOKa, TeHEePaTop MOCTOSHHOTO TOKA

9 KJIACC
Kon Kon
pastena | omementa [IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHHS
MEXAHWYECKUE ABJIEHUA

8.1 Mexanunueckoe nBrxkeHne. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTEITHPHOCTh MEXaHUYECKOTO JIBHIKCHUS

8.3 PaBHOMEpHOE MpSMONIMHEHHOE IBUYKEHUE

8.4 HepaBHomepHoe npsiMosinHeiiHOe ABrkeHue. CpeqHsisi 1 MTHOBEHHAS

' CKOpOCTBH TeJla MPH HEPABHOMEPHOM JIBHKCHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE NPAMOJIIMHENHOE ABUKEHUE

8.6 Coboanoe nagenue. OneiTel ["anunes
PaBHOMepHOE paBmxkeHMe 10 OKpyxkHOcTH. llepuony um wacrora

8.7 oOpaienusi. JIuneitnass u yrimoBast ckopoctu. LleHTpocTpemurenbHoe

g yCKOpEHHue

8.8 [Tepserit 3akon HetoToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tperuii 3akoH HeroToHa

8.11 [TpyHIMI Cynepno3uLUH CHIl

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHUS CKOJIbKEHHUS, CUJIa TPEHUs MTOKOsI, IpyTrue
BH/JTbI TPCHHS

8.14 Cuna TSKECTM W 3aKOH BCEMHMPHOIO TSTOTEHHUS. Y CKOpEHHE
CBOOOJTHOTO Ma/ICHUS

8.15 JBmxenue mmaner Bokpyr CousHia. IlepBas kocMuueckas CKOPOCTb.

HesecomocTs 1 neperpysku




8.16

PaBHOBecHe MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO

PaBHOBecHEe TBEPHAOro TENa C 3aKPEIUIEHHOM OCHKO BpaIICHHS.

8.17
MowmeHT cunbl. LieHTp TsxecTn

8.18 Nmmynbe Tena. U3menenue ummyinbca. UMmysbe cuiibl

8.19 3aKOH COXpaHEeHHs UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuueckasi paboTa u MOILTHOCTb

8.22 PaGora cui TsxkecTH, ynpyroctu, TpeHus. CBsi3b 3HEPIUU U pabOThI

8.23 [ToreHnmanbHas SHEPTHs Tella, MOIHATOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHast SHEPrus CKaTON NPY>KUHBI

8.25 Kunernueckas sHeprust. Teopema 0 KHHETHUECKOW YHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHMUECKOW IHEPTUU
[TpakTuyeckue pabOTHI:
Omnpenenenne CpeaHel CKOPOCTH CKOJBXKEHUS OpyCKa WM JBHKCHUS
HIaprKa MO HAKJIOHHOHN IuiockocTu. OnpeneieHue yCKOpPeHUs Tesa
IIPH PAaBHOYCKOPEHHOM JIBFDKEHUU 110 HAKJIOHHOHW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HauaJIbHOM CKOPOCTH.
[TpoBepka THIIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM JBIOKECHHH 0€3

8.97 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSTCS KaK PsJl HEUETHBIX YHUCEI, TO

' COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKCHHS OT CHJIBI
HOpMaJIbHOTO  JaBiieHus. OnpeneneHue  Kod(pQPUIMEHTa  TPEHHS
ckonbkeHus. OnpenereHne  KECTKOCTH  MPYKUHBL OmpenencHue
paboOThl CHJIBI TPEHHS TPU PABHOMEPHOM JIBUKCHUU TeJa IO
TOPU30HTANLHOW  ToBepxHOCTU. Ompenenenue  pabOTBI  CHUIBI
YIIPYTrOCTH MPH MOABEME TPy3a C MCIOJIb30BAaHHEM HEIOJBUKHOTO U
IIOJABMKHOTO OJIOKOB
dwusnyeckue SBICHUS B TPUPOJIC: TPWIUBBI U OTJIUBBI, JIBWKCHHE

8.28 wraHeT CONTHEYHOW CHCTEMBI, pPEaKTUBHOE JIBKCHHE IKHUBBIX
OpTaHU3MOB

8.99 TexHHYECKHE YCTPOKMCTBA: CHUAOMETpP, JATYUKH  ITOJIOKCHHS,

pacCTodHnAg U YCKOPCHUS, PaKCThI

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarenbHoe npmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM:

91 HEepUo/I, YacTOTa, aMILTUTYAA
9.2 MaremaTtnueckuii M NpyKUHHBIM MasTHUKH. [IpeBpanieHue sHepruu
' pu KoJieOaTeTbHOM JIBHKEHUU
9.3 3aryxatomue Konedbanus. BeiHyxennsle konedanus. Pe3onanc
Mexanundeckne BoaHbI. CBOMCTBa MexaHW4YeCKUX BOJH. [IpogosibHbIE
9.4 U TIONEepeuHble  BOJHBL.  J[MMHA BOJNHBI W CKOPOCTH €€
' pacnpocTpaHeHusi. MexaHWYecKne BOJHBI B TBEPAOM  TeEIlE,
CEHCMHUYECKHE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 WHudpa3Byk U ynbpTpa3ByK




9.7

[TpakTrueckue pabOTHI:

OnpeneneHnne YacTOThl M TepUOAa KOJeOaHWH MaTeMaTHYECKOTO
MasITHHKA.

OmnpeneneHne 4acTOThI U TIEpUoIa KojaeOaHUi Py>KMHHOTO MasiTHUKA
HccnenoBanue 3aBUCHMOCTH TIepUOJa KOJICOAHUW IOABEHICHHOTO K
HUTHU I'py3a OT IJIMHbBI HHWUTH. I/ICCHGHOBaHI/Ie 3aBUCUMOCTH IICpUOaa
KoJIeOaHUW TPYXKHUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHCHMOCTH TEpHOJIa KOJIeOaHUH rpy3a, MOIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a H JKECTKOCTH NPYKHUHBL M3MepeHne yCKOpeHHs
CBOOOIHOTO TAJACHHUS

9.8

dusnueckue SBICHUS B MPHUPOJIE: BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMHU, 9XO0

9.9

TexHUYecKne YCTPOHCTBA: HXOJIOT, HCIOJIb30BAaHHE YJbTpa3ByKa B
OBITY Ml TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE TMoJie. DJIEKTPOMarHuTHble BOJIHBI. CBOICTBA

10.1 AIIEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana 3MeKTpOMarHUTHBIX BOJIH

103 aﬂef(TpOMaI‘HI/ITHaﬂ npupona csera. CkKopocTh cBeTa. BosHOBBIE
CBOIICTBA CBETA

10 [TpakTrdeckue pabOTHI:

10.4 M3ydeHne CBOMCTB  DICKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOUITBHOTO TenedoHa

105 dusnyeckue SBICHUS B TNPHPOJE: OHOJIOTHYECKOE JIeHCTBHUE
BUIMMOTO, YIBTPa(UOIETOBOTO U PEHTTE€HOBCKOTO M3ITydeHHI

10.6 TeXHI/I‘leCKIfe YCTPOWCTBA: UCITIOJIF30BAHUE DIICKTPOMArHUTHBIX BOJH
JUISL COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MicTouHuKH cBeTa

11.2 IIpssMonMHENHOE pacIpOCTpaHEHNE CBETA

11.3 Otpaxenue csera. [Inockoe 3epkano. 3aKoH OTpaskeHHsI CBETa

114 [Tpenomienue cBera. 3akoH mpenomiieHus cBera. [loaHOe BHYTpeHHEe
OTpa’keHHe CBeTa

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTuueckas cuctema goTroarnnapara, MUKpOCKOIA U TeJIeCKoIa

11 11.7 I'ma3 kak ontuueckas cucremMa. biim30pyKOCTh U JalbHO30PKOCTh

118 Paznoxenue Genmoro cera B cnekTp. OnbiTel HbroToHa. Croxxenue
CHEKTPAIBHBIX IBETOB. [luctiepcus cBera
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMOCTH yIila OTPaKEHUS CBETOBOTO Jy4a OT
yIJa najieHusl.

11.9 H3yueHrne XapaKTEpUCTHK W300paXCHHUs TMpeaMeTra B IUIOCKOM

3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa TPEJIOMIICHHS] CBETOBOTO JIy4a OT
yria majeHus: Ha TPaHUIIe «BO3IYX — CTEKIIO.

[Tomy4yenue n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.




Omnpenenenne  (OKYCHOTO PACCTOSIHUST W ONTHYECKOM  CHIIBI
coOuparoie JTHH3BIL.
OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCHPUSATHIO 1IBETA IPEAMETOB MPHU MX HAOIIOICHUH Yepes
L[BETOBBIC (DUIIBTPHI
®dusnyeckue siBieHUs B npupoae: 3atMeHust ConHua u JlyHsl, 1Beta
11.10 TEJ, ONTHYECKHE sBIeHUS B atMmocdepe (1BeT Heba, pedpakums,
paayra, MUPax)
1111 TexHuueckue  yCTpOWCTBA:  OYKHM, TEPHCKON, QoToammapar,
’ ONTUYECKUE CBETOBObI
KBAHTOBGIE ABJIEHUA
121 OmneiThl Pesepdopna u miianerapHas mozenb atroma. Mojenb aToma
bopa
192 Ucnyckanne u moryionieHue cera aroMoM. KBaHTel. JIuHeiuarbie
' CIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs
124 Crpoenue aromHoro szapa. HykiioHHas Mozenb aTOMHOIO sAIpa.
N3otonbl
125 PannoaktuBHble peBpamienus. llepuoa nonypacnana aTOMHBIX A11€p
126 SnepHble peakuuu. 3aKOHBI COXpPAHEHMs 3apsiIOBOIO U MacCOBOTO
qrces
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U YHEPTUU
128 Peakuuu cunreza u genenus snaep. Mcrounuku sHeprun CosiHua u
12 ' 3BE3 ]
129 Slnepnas »Hepreruka. JlelicTBME paauMOAKTHBHBIX W3JIY4CHHM Ha
' JKUBBIE€ OPTraHU3MBbI
[TpakTiueckue pabOThI:
HaGnroneHue CrijionIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.
12.10 UccnenoBanue TPEKOB: U3MEpPEHHE SHEPTUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepeHune paaroakTUBHOTO (oHa
dusnyeckue SBICHUS B IPUPOJAE: €CTECTBEHHBIM paguOaKTHBHBIN
1211 ¢omn, KOCMI/I‘IGSKI/I@ JIy4YH, pPaJlOaKTUBHOE HsnyqevHHe MIPUPOIHBIX
MUHEPAJIOB, IEHCTBUE pPATUOAKTUBHBIX U3JIYyYEHUM Ha OpraHusMm
4eJI0BEKa
1212 TexHudyeckne  yCTpoWCTBa: CIIEKTPOCKOII, VHIMBU1yaJIbHBIN
' JO3UMETp, Kamepa Bruiibcona




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSA OCHOBHOM OGPA3OBATEJBHOM ITPOT' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0230BOro ypOBHS
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIEr0
oOpa3zoBanus Ha ocHoBe PI'OC

Ilonnmanue ponu GU3MKK B HAydyHOH KapTHHE MUpa; cHOPMUPOBAHHOCTD
0a30BBIX TPEACTABICHUI O 3aKOHOMEPHOW CBSI3M M IMO3HABAEMOCTU SIBJICHUHN
IIPUPOJIBI, O POJIM SKCIIEPUMEHTA B (pU3HKe, 0 cucTeMooOpasyrouiel ponu GU3NKu
B Ppa3BUTUM E€CTECTBEHHBIX HAYK, TEXHUKM M TEXHOJOTHHA, 00 3BOIIOIHU
(GU3MYEeCKUX 3HAHUM M UX POJIM B LEJIOCTHOM €CTeCTBEHHOHAY4YHOM KapTuHE
MUPA, O BKJIA/Ie POCCHICKHX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BbsSICHEHUE ITPOLIECCOB OKPYXKAIOILEr0 MUpa, Pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUs O BHUJAX MaTrepuu (BEUIECTBO M IOJIE€), O JIBMIXKEHHWU KaK CIocobe cy-
IIIECTBOBAHUSI MaTepPHH, 00 aTOMHO-MOJICKYJISIPHOW TEOPUHM CTPOCHHSI BEIIECTBA,
0 (U3HYECKON CYINIHOCTH SBJICHUA NTPHUPOIBI (MEXaHUYECKHX, TEIJIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMECHHE Pa3JIM4aTh SIBICHHS 110 ONMMCAHUIO MX
XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIONINX JIaHHOE
¢dusnveckoe  SIBIICHHE;, YMCHUE  pPACIlO3HABAaTh  IMPOSIBIICHUE  M3YYCHHBIX
(GU3MYECKUX SBJICHHUHA B OKPYXKAIOIIEM MHUPE, BBIIACIAS WX CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH )

Bnagenue ocHOBaMM MOHSATHITHOIO ammapara U CUMBOJIMYECKOTO SI3bIKa (PU3UKHU
U UCMOJb30BaHUE UX JUI pelleHHs y4eOHBIX 3a7ay; yMEHUE XapaKTepH30BaTh
CBOWCTBA TeJI, (U3NYECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys (DyHIaMeHTaIbHbIE
Y OMIIUPUYECKUE 3aKOHBI

YMeHue OnuchiBaTh HM3YYCHHBIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, HC-
MOJTK3YS QU3UYECKUE BETUIHHBI

Brnanenne ocHoBaMHM METOJIOB HAy4YHOI'O IO3HaHMS C Y4YETOM COOIIOAEHUS
npaBuj 6€30MacHOro TpyAa: HabMoAeHHe PU3UUECKUX SBJICHUMN:

YMEHHE CaMOCTOATENIBHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JJAHHOTO
Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OMUCHIBATH XOJI OTIBITA U 3aIMCHIBATH €r0
pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TIPSMBIX W KOCBEHHBIX MU3MEPCHHH (PU3NYCCKUX BEIUYHH: YMCHUE
[UIAHUPOBATh HM3MEPEHMs, CaMOCTOSTEIHbHO COOHMpaTh HKCIEPHUMEHTAIbHYIO
YCTaHOBKY I10 WHCTPYKIIMH, BBIYUCISITh 3HAYCHUE BEIUYUHBI U aHAITH3UPOBATH
MOJIyY€HHBIE pe3yNbTaThl C Y4YETOM 3aJaHHON TOTPEIIHOCTH PEe3yNbTaToOB
U3MEPECHU;

MPOBEJICHUE HECIOKHBIX IKCIEPUMEHTATIbHBIX HCCIEI0BAHUN; CaMOCTOSTEIBHO
coOHMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M TIPOBOJUTH HCCIIEIOBAaHUE TI0
WHCTPYKIIMH, MPEACTABIATh MOTYYCHHbBIE 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B
BHJe TaONWI W rpadHUKOB, YUYUTHIBATH ITOTPEIIHOCTH, JIENaTh BBIBOJBI I10
pe3ynbTaTaM HCCIeI0BaHUS

[Tonnmanue xapakTepHbIX CBOMCTB (hU3HUeCKUX Mojenel (MaTepuaabHas TOuKa,
a0COIOTHO TBEPJOE TENIO0, MOJIEIH CTPOSHUS I'a30B, KHUJIKOCTEH U TBEPABIX Tell,
IUTaHeTapHas MOJENb aToMa, HYKJIOHHass MOJEIb aTOMHOIO f1pa) U yMEHHE
IPUMEHSTH UX JUIs O0BSICHEHUS! (PU3UUECKUX MTPOIIECCOB

VYMmeHnne oO0BICHATH (131/131/1%01(1/16 MMpOoUeECChl 1 CBOMCTBaA TCJI, B TOM YHUCIIC U B




Kon IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypoOBHs

NMpoBePSIEMOro OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
TpeOoOBaHUSA oOpa3oBanus Ha ocHoBe PT'OC

KOHTEKCTE CUTYyalHUil NPaAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPON Ha
W3YYCHHBIE  CBOWCTBA  (DM3WYECKHUX  SBJICHWM, (U3MUYECKHE  3aKOHBI,
3aKOHOMEPHOCTHU U MOJIEIIN

YMmenue pemarh pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHUI), UCIOJB3YS
3aKOHBI W (HOPMYIIBI, CBS3BIBAaIOUINE (PHU3MYECKHE BEIWYHMHBI, B YACTHOCTH,
3allMCbIBATh KPATKOC YCJIIOBUC 3aJa4u, BBIABJIATH HCAOCTAKOIINC HOAHHBIC, BbI-
8 Ouparh 3aKOHBI W (OPMYIIBI, HEOOXOAMMBIE IJIsi €€ PElIeHUs, HCIOIb30BaTh
CIIPAaBOYHBIC JaHHBIC, IIPOBOAUTH paC‘-IéTBI U OLCHUBATH PCATIUCTUYHOCTDH
MOJTYYEHHOTO 3HAueHMs (PU3NYECKOW BEIMYHMHBL, YMEHHE  OIPEICIIATH
pa3MepHOCTh (PU3NYECKON BEITMUNHBI, TOJTYUYECHHON MPU PEIICHUH 3a/1a4n

YMeHHe XapaKTepru3oBaTh IIPUHLUIILI ACUCTBUSA TEXHUYECKUX YCTPOMCTB, B TOM
9 yucsae ObITOBBIX MPHUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJOTMUECKUX MPOLIECCOB 110
X OIMCAHMIO, MCIIONb3ys 3HAHMS O CBOWCTBAX (PU3WYECKUX SBJICHUU W
Heo0XoAuMble PU3NYECKHE 3aKOHOMEPHOCTH

10 TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAaHEHHS 3I0POBbS M COOIIOACHUS HOPM

YMeHUe UCIOIb30BaTh 3HAHUS O (PU3NYCCKUX SBICHUSIX B MOBCEAHCBHOU JKU3HH
JUIsl oOecrieueHusl 0€30MacHOCTH MpH OOpaIieHuu ¢ OBITOBBIMH IPHOOpaMHU H

9KOJIOTMUYECKOTO MOBEJCHHS B OKPYKaIOIIEH cpejie; MOHUMaHue HEOOXO0AUMOCTH
MPUMECHECHHSI JJOCTHKCHUA (DU3UKU M TEXHOJIOTHHA JJI PallMOHAIBHOTO IPUPOIO-
I10JIb30BAHUS

11

OmnpIT MOMCKa, MpeoOpa3oBaHUs U MPEACTaBICHUs WHPOpManuu (HU3NIECKOTO
CONEp’KaHUsl  C  HCIOJIb30BaHMEM  WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI; yMEHUE OLIEHWBATh JOCTOBEPHOCTh MOJYyYEHHOW HH(OpMAaLUU Ha
OCHOBE HMEIOIIMXCS 3HAHUM M JOIMOJHUTENbHBIX HCTOYHUKOB; YMEHHE
UCIOJIb30BaTh MpPU BBIOJHEHWH YYE€OHBIX 3aJaHuil  HAay4YHO-TIOMYJISPHYIO
IUTeparypy (pu3MuecKoro cojepykaHus, CIpaBOUYHbIe MaTepHalIbl, PECYpChl CETH
WNutepuer; Bnagenue 06a30BBIMH HaBBIKAMHU MpeoOpa3oBaHus HWHOOpMAIUU U3
OJHOW 3HAKOBOW CHCTEMBl B JPYryl; YMEHHE cO3[aBaTb COOCTBEHHBIE
[IMCbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE MH(OpPMALMU U3 HECKOJIbKUX
VCTOYHUKOB

HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 | MEXAHUYECKUE SBJIEHU S
11 Mexanunueckoe nBmkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTb
) JBHKCHUS
12 PaBHOMepHOE M HepaBHOMepHOe JaBWXkeHHe. CpeqHsist ckopocTb. DopMmyna A BBIYHCICHUS
' CpeIHEeH CKOpOCTH: V = S/t
PaBHOMEpHOE MpsiMONIMHEITHOE ABMKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tela OT BPEMEHU B CIIy-
13 | "ae paBHOMEpHOTO OPSAMOJIMHEHHOTO IBUKECHHUS:
['padyiky 3aBHCHMOCTH OT BPEMEHHU JJIsl IPOEKIIMK CKOPOCTH, MPOCKIMH NepeMeleH s, TyTH,




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

KOOpJAWHATHI IPU PABHOMCPHOM HpHMOHHHeﬁHOM JABHXXCHUH

1.4

3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOI'O HPSIMOJIMHEHMHOIO
JBUKEHUS:

@opMynbl A1 MPOCKUUU NEPEMEIICHUs], TPOCKIUN CKOPOCTH M INPOEKLUHUH YCKOPEHHUs IpHU
PaBHOYCKOPEHHOM IMPSMOIUHEHHOM JIBHKCHUHU

['paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOEKIIMHU YCKOPEHHUS, IPOEKIIMH CKOPOCTH, TPOEKIINH
MepeMENICHHS, KOOPIMHATHI P PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHXKCHUH

1.5

CBobOonHoe manenue. @opmyIbl, OMUCHIBAIONINE CBOOOIHOE MAJICHHUE Tella IO BEPTUKAIHU (JIBH-
JKCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3emin). ['padmku 3aBHCUMOCTH OT
BpPEMEHU ISl IPOCKIUH YCKOPEHHS, MPOSKIUU CKOPOCTH M KOOPAUHATHI MPH CBOOOJHOM Ma-
JICHHUH TeJla 110 BEPTHKAIN

1.6

CkopocTh paBHOMEPHOTO JIBUJKEHUSI TeJla 10 OKpykHOCTH. HanpasieHnue cKopocTH.

®opmyna A BBIYUCICHUS CKOPOCTHU Yepe3 Painyc OKPY>KHOCTU U TIEPUOJ1 OOpallIeHUs:
IlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOIO — YCKOPEHHMS.
®opmyna ajsl BBIYUCICHHS YCKOPEHUS:

®dopmyia, CBsSI3bIBAIONIAs] IEPUOJ] M YACTOTY OOpaIeHHUsI:

1.7

Macca. ITnotHocTs Bemectsa. @opmyiia A BBIYUCICHHS INIOTHOCTH:

1.8

Cuna — BekTOpHas (huznyeckas BenuunHa. CII0KEHUE CHIT

1.9

SIBnenue nnepuuu. Ilepsslii 3akoH HetoToHA

1.10

Bropoii 3axon HeroToHa:
CoHaIpaBIeHHOCTh BEKTOPA YCKOPEHHMS TeJla U BEKTOpa CHJIBL, IeHCTBYIONIEH Ha TENOo

1.11

BzanmopeiictBue ten. Tpetnit 3akoH HeioTona:

1.12

TpeHI/IC TOKOs U TPECHUE CKOJIbLXKCHUA. <DopMyJ1a JUIA BBIYUCJIICHUA MOAYJIA CHUJIbI TPCHUA CKOJIBXKCHUSA:

1.13

Hedopmanus tena. Yrpyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nedopmanuu (3axon ['yka):

1.14

BcemupHoe TArOTEHHE. 3aKOH BCEMUPHOTO TSATOTCHHS:

Cuna TsxecTd. Y CKOpeHHE CBOOOHOTO TaIeHHs.

dopMyiaa I BEIYUCIICHHS CHIIBI TSDKECTH BOJIM3HM MoBepXHOCTH 3emin: F = mg.

Jemwkenne mianet Bokpyr Cosnna. IlepBas kocMudeckast CKOpocTb. HeBECOMOCTP 1 eperpy3Kku

1.15

Nmmynbe Tena — BeKTOpHas (pu3uyecKkas BeTUIrHa.
Mmnynece cuctemsl Ten. 3menenne nmnyinbea. IMOysibe CHITBI

1.16

3aKOH COXpaHEeHHsI UMITYJIbCa JUIA 3aMKHYTOH CHUCTEMBI Tell:
PeaxTuBHOE ABMKEHIE

1.17

Mexanmdeckast pabora. Dopmyna s BEIYACICHUS paOOTHI CHIIBL:

Mexanndeckast MOIIHOCTb:

1.18

Kunertnueckas u noreHuuanbHas 3ueprus. @opmyna 17151 BEIYUCIEHUS KHHETHUECKOH SHEPTUu:
Teopema o kuHeTH4eckoi sHeprun. @opmyiia A BHIYMCIEHUS NOTEHIMAIBHON YHEPTUHU TeJla, IOIHATOrO
Haj 3eMEi:

1.19

Mexanuyeckast SHEPIUsL:

3aKOH COXpaHEHUs! MEXaHNUEeCKOo sHepruu. GopMyna 1 3aKOHA COXPAHEHUS! MEXaHUUECKON SHEPIUU B
oTcyTcTBUE cuil TpeHus: E = const.

[IpeBpamnieHne MexaHNUECKOi SHEPTUH TPH HATIMYHMH CHJIBI TPCHUSI.

1.20

IIpocTble MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHKH.
Ppruar. Moment cuisl: M - Fl.
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VYcnoBue paBHOBeCHs phlyara:
TToasmxkHbI 1 HenoABKHBIHA Ooku. KITJ] mpocThiX MEXaHU3MOB,

1.21

JaBnenue TBEpaOroO TENA.

®Dopmyia Ui BEIYMCIICHUS 1aBJIeHUs TBEPIOrO Tea:
JlaBiienue raza. ATMocdepHoe TaBcHHUE.
I'uppocTatuyeckoe 1aBieHUEe BHYTPU XKUIKOCTH.
Dopmya JJis BEIYUCIICHUS TaBJICHUS BHYTPU KHUJIKOCTH:

1.22

3akoH [lackamns. ['unpasiamaecknii mpecc

1.23

3akon Apxumena. Dopmyna i omnpeneseHUs BHITAIKUBAIONICH CHIIBL, JCHCTBYIOLIEH Ha Telo,
HOrPY>KEHHOE B KUJIKOCTb WM Ias:
VYciosue nnaBanusd Tena. [InaBanue cyoB U BO3AyXOIJIaBaHUE

1.24

Mexanudeckue KoleOaHus. AMILTUTY/Ia, IIEPHO U YacToTa Kojebanuii. Dopmyiia, CBI3BIBAIOIIAS YACTOTY U
TIEPHOJT KOJICOAHUH:

1.25

MaremaTH4eCKU U prx(HHHLIfI MasATHHUKH. HpeBpameHHe OHEPIruu npu KoJIe0aTeIbHOM JBHMKCHHUU

1.26

3aryxatonie koneOanus. BeiHy X 1eHHbBIe Konebanus. PesoHaHc

1.27

MexaHu4ecKue BOJIHEL. HpOI[OJ'ILHLIe " TIOTIEPEYHBIC BOJIHLBI. I[J'II/IH& BOJIHBI U CKOPOCTH PACIPOCTPAHCHHUA
BOJIHBI:

1.28

3Byk. I'poMKkocTh H BhIcOTa 3BykKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TpaHHIE ABYX cpen. MH)pasByk u
YIBTPa3BYK

1.29

IIpaxmuueckue pabomol

H3mepenne cpenHed TUIOTHOCTH BEIIECTBA;, apXHMEJOBON CHIIBI, JKECTKOCTH MPYKUHBI, KO3(duimeHTa
TPEHUS CKOJIBKEHUS; pabOThl CHIIBI TPEHUS, CHJIBI YIPYTrOCTH; CpelHEH CKOpOCTH IBWXKEHHs Opycka Mo
HAKJIOHHOW TUIOCKOCTH; YCKOPEHHS OpyCKa IpHU IBIDKEHHH MO HAKIOHHOW IUIOCKOCTH; YACTOTHI M MEpHOIa
KOJIeOaHMI MaTeMaTHIeCKOT0 MasTHHUKA; YaCTOTHI U Iepruoja KoieOaHwid IpyKHHHOTO MasTHHKA; MOMEHTA
CHJIBI, ICMCTBYIOIIETO HA pbluar; paboThl CHIIBI YIPYTOCTH MPHU MOABEME Tpy3a ¢ MOMOIIBI0 HETIOABHKHOTO
6J10Ka; PabOTHI CUIMIBI YIIPYTOCTH MPH MOABEME I'Py3a C IOMOIIBIO ITOIBIKHOIO OJI0Ka.

HccnenoBanne 3aBHCHMOCTH apXUMEIOBOM CHJIBI OT 00BEMa MOTPYKEHHOW YaCTH Tela W OT IUIOTHOCTH
JKAJKOCTH; HE3aBUCUMOCTH BBITAJKHBAIOIIEH CHJIBI OT MAcCChl TENla; CHJIBI TPEHUSI CKOJBXEHHSI OT CHIIbI
HOPMAJILHOTO JaBJIEHUS U OT pOJa IMOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTEIICHU
neopMaIy TIPYKUHBL, yCKOpeHHss Opycka OT yIJla HakKIOHa HaMpaBJLIIOmel; meproaa (JacTOThI)
KoJIeOAHUH HUTSIHOTO MasgTHHKA OT JJIMHBI HUTH, Nepruojia KoJIeOaHni MPY>XUHHOT'O MasgTHUKa OT MaCChbl
rpy3a U KECTKOCTH IMPY>KUHBI; HUCCIEIOBAaHUE HE3aBUCUMOCTH INEpUoja KoJeOaHU HUTSHOTO MasTHHKA OT
Macchl rpy3a. IlpoBepka ycaoBHsl paBHOBECHS! pplyara

1.30

Qusuueckue A61eHUs 8 Npupode: TIPUMEPHI IBIDKCHUS C PA3THUYHBIMU CKOPOCTSIMU B SKUBOM M HEXHUBOM
MPUpPOJE, ICHCTBUE CHIIBI TPEHHUS B IPUPOAE U TEXHUKE, TIPIIUBHL M OTJIMBBI, ABWKEHHUE MnaHeT COTHEYHOI
CHCTEMEBI, PEaKTHBHOE IBIDKCHUE KUBBIX OPTaHU3MOB, PhIUard B TEIE YeOBEKa, BIMSIHUE aTMOC(HEPHOTO
JIaBJICHUS HA )KUBOW OpPraHM3M, IIJIaBaHUE PHIO, BOCIIPHUSTHE 3BYKOB KHUBOTHBIMH, 3EMIIETPSICCHHE,
CEICMMYECKUE BOJIHBL, LlyHAMU, 3X0

1.31

Texnuueckue ycmpoiicmea.: CIAAOMETp, ATIYUKH TOJOXKEHUS, PAcCTOSHUS W YCKOPEHHS, ITHMHAMOMETP,
MOAIIHWITHAKA, PAaKEThl, pblvar, HO,Z[BI/DKHI)Iﬁ I/IHCHOJIBH)KHI:Iﬁ 6J'IOKI/I, HaKJIOHHadg IIJIOCKOCTb, MPOCTHIC
MEXaHHU3MBI B OBITY, COOOIIAIOIINECS COCYIBI, YCTPOHCTBO BOJOIIPOBOA, THAPABIMUECKHIN IIpEcc, MAaHOMETP,
GapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apEeOMETp, IXOJOT, HCIONb30BaHHE YIbTPa3Byka B OBITYy U
TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKONH TEOpUHM CTpPOEHHUs BemlecTBa. Moaenu TBEPIIOTO,
’KHJKOTO ¥ Fa3000pa3HOro COCTOSsIHUI BemecTBa. Kpucrammmueckue n amopdHbIe Tea

2.2

JBmxenue yactul BemecTBa. CBsA3b CKOPOCTH IBUKEHUS YACTHUL C TeMIieparypoil. BpoyHoBckoe ABMKEHUE,
b dy3ust

2.3

CMaunBaHue U KallWJIJIPHBIC SIBJICHUSA

2.4

TenioBoe paclIMpeHHE U CKaTHE

2.5

TennoBoe paBHOBECHE

2.6

Baytpenusist sneprus. PaboTa u Temonepeaaya Kak cnocoObl H3MEHEHHSI BHYTPEHHEH SHEPTHN
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2.7 | Bugsl Temuonepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, H3ITyUCHHE

2.8 | HarpeBanue u oxiaxnenue ten. KonmuecTBo TemnoThl. Y AeiabHas TEIOEMKOCTS:

2.9 | 3aKkoH coXpaHEeHHs PHEPTHH B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIUIOBOTO OaaHca:

210 Hcnapenue u koHnmeHcarws. V3MeHeHHe BHYTPCHHEH DHEPrUHM B TPOIECCE HMCHAPCHUS W KOHICHCAIIWU.
Kunenne xunkoctu. Y nenpHast TemioTta napoodpaszosanus: L = Q/m

2.11 | BmaxHocTs BO3Ilyxa

212 [InaBnenue u kpucrawu3anus. V3MeHeHHe BHYTPEHHEHW SHEPIUU TpU IUIABICHUH W KPUCTAJUTH3AIWU.
VY nenpHas TemIoTa IUIABICHNUS:

2.13 | BHyTpeHHSsIsI DHEPIHs CTOpaHUs TOIUINBA. Y AebHasl TEIUIOTa Cropanust Torusa: ( = Q/m

2.14 | Tlpuarmmne paboTsl TerioBbix apuratencit. KI1/1 rerioBoro neuraresns
Ipaxmuueckue pabomoi
H3mepenne yaeapbHOH TEIUIOEMKOCTH METAJUTHUECKOT0 LMIMHIAPA; KOJIHYECTBA TEIUIOTHI, IOIYYEHHOTO
BOJIOM KOMHATHOW TeMIlepaTypbl (PHKCHPOBAHHOM MAacChl, B KOTOPYIO OIIYIIEH HArpeThlid IWJIHHID;

2.15 | xomuuecTBa TEIUIOTHI, OTAAHHOTO HATPETHIM IIMIMHIPOM, IIOCIE OITYCKaHUS €ro B BOJY KOMHATHOW
TEMITepPaTyphl; OTHOCUTEIBHOW BIAXKHOCTH BO3IyXa; YIACIHHON TEIUIOTH IUIABJIECHUs Iibaa. MccienoBanue
U3MEHEHUs] TEMIIepaTypbl BOABI NPH PA3IHYHBIX YCIOBHSX; SBICHHUS TEIUIOOOMEHA IPH CMEIINBAaHUH
XOJIOTHOM ¥ TOpsiaeil BOJBI; MPOIlecca NCTIAPEHUs
Qusuueckue sGReHUs 6 Npupoode: TIOBEPXHOCTHOS HATSHKCHHWE W KANWJULIPHBIE SIBICHUS B TIPHPOIE,

2.16 | xpucramnel B npupoxe, uanydenue CoiHIIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalWUISPEL, MPUMEPHl UCTIONB30BAHAS KPHUCTAJUIOB, KHIKOCTHBIN TEPMOMETD,

2.17 | maTtumk TemmepaTypbl, TEPMOC, CUCTEMa OTOIICHHS JOMOB, TUTPOMETPHI, IICHXPOMETp, IMapoBasi TypOuHa,
JIBUTATEJIh BHYTPEHHETO CTOPAHUS

3 OJIEKTPOMATHUTHBIE SIBJIEHUA

3.1 | Dnexrpusanus Ten. J[Ba BUa SIEKTPUIECKUX 3apsI0B

3.2 | BzaumonericTBre 3apsokeHHBIX Tel. 3akoH KynoHa

3.3 | 3akoH coxpaHEeHUs JIEKTPUUESCKOTO 3apsiaa

34 Onexrpuyeckoe moine. Hampsok€HHOCTE anekTpudeckoro mois. [IpuHIMI cymepro3unuy 3IeKTPHYECKUX
noJiel (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocutenu osnmekTpudeckux 3apsmoB. JleHCTBHE 3NEKTPUYECKOTO TIONS Ha JICKTPUYCCKUE 3apsbl.
[TpoBOIHUKYN M AMAIEKTPUKA

36 ITocTosHHBIN 2nekTpudeckuii Tok. JlelicTBus anekTpudeckoro Toka. Cuma Toka. Hanpspkenue.
I=qg/t ,U=A/q

37 DJEeKTpHUYECKOe COMPOTHBIICHUE. Y IENFHOE IIEKTPHICCKOE COMIPOTHUBIICHUE:
R =pl/S

3.8 | 3axon Oma yist yuacTka snexkrpudeckoit nemu: | = U/R
IMocnenoBaTenbHOE COCAMHEHUE TIPOBOTHUKOB:

3.9 | [apamiensHOE COeANHEHNE TPOBOTHIKOB PABHOTO COTIPOTHBIICHUS:
CMemaHHbIe COSINHEHNUS POBOTHUKOB

3.10 | Pabota n momHOCTH AnekTprueckoro Toka. A = Ult, P = Ul

3.11 | 3akon /Ixoyns — Jlenna:

3.12 | OmbIT Opcrena. MarHuTHOE 1OJIE NPSIMOTO MPOBOAHUKA C TOKOM. JIMHMM MarHWTHOM MHIyKIIUU

3.13 | MarauTHO€ moJie MOCTOSTHHOTO MarHuTa. B3anmMoneiicTBHe MOCTOSTHHBIX MATHUTOB

3.14 | JleficTBHe MarHUTHOT'O NOJIsI HA TPOBOAHUK C TOKOM

3.15 | Omnprtel dapanes. SABnenue 31eKTpoMarHuTHOW nHAYKIMH. [IpaBuio Jlenna
IIpaxmuueckue pabomol
V3mepeHne 3JIEKTPHYSCKOTO COMPOTHBICHUS PE3UCTOPA; MOIMHOCTH JIICKTPUYECKOrO TOKAa; pPabOThI
ANEKTPUIECKOTO TOKA.

3.16 | HccnenoBanre 3aBHCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI, JAMIIOYKA), OT

HallpsDKEHUA Ha KOHIAX MPOBOJHHKA, 3aBUCUMOCTH CONPOTHUBJICHUA OT AJIMHBI IPOBOJHUKA, IJIOHIaJIU €TI0
IMOMNECPEUYHOro CEUCHHUA U YACIBbHOI'0 COIMPOTUBJICHUS.
HpOBepKa IpaBujia JJjisl SJICKTPUYCCKOI0 HAINPsXKCHHUA MPU MOCJICAOBATCIILHOM COCAMHCHUUN IIPOBOJHUKOB,




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

IpaBWwiIa UL CHJIBI DJIEKTPUYECKOTO TOKA MPU MapayIieIbHOM COSAWHEHHWH IMPOBOAHUKOB (PE3UCTOPHI H
JIAMIOYKA)

Qusuueckue A61eHUs 8 NPUpoOe. SIEKTPUIECKUE SIBICHHS B aTMOc(epe, SIEKTPUIECTBO )KUBBIX OPTaHU3MOB,

3.17 MarHUTHOE ToJIe 3eMTH, Ipeli( TOIFCOB, pOJIb MATHUTHOTO TIOJIS JUIS KU3HHU Ha 3eMiie, TIOJISPHOE CHUSHHE
Texnuueckue ycmpoiicmea: S3NIEKTPOCKOI, aMIepMeTp, BOJIBTMETP, PEOCTaT, CYETYMK IJIEKTPUYECKOH

3.18 | sHeprum, 3MEKTPOOCBETHTENBHEIC TPUOOPHI, HArPeBATEIBbHEIC IEKTPONPHOOPHI (IPUMEPHI), IEKTPHYESCKHUE
IPEIOXPAHUTENH, JICKTPOMATHHT, YIEKTPOJABUTATENh IOCTOSIHHOTO TOKA, TEHEPaTOp IOCTOSIHHOTO TOKA

3.19 | DnekrpomarauTtHbie BONHBL. [1lKkana aeKTpOMarHUTHBIX BOJIH

3.20 | Jlyuemas mogens cera. [IpssMonuHEHOE pacpocTpaHEHHE CBETa

3.21 | 3akon oTpakeHus cBera. I1iockoe 3epkaio

3.22 | Ilpenomiienue cBera. 3aKOH MPEIOMIICHHUS CBETA

3.23 | lucnepcus cera

3.24 | Jlunza. Xox aydeit B auH3e. PokycHOE paccTrostaue TuH3bl. OnTrdeckas cua uH3el: D = 1/F

3.25 | I'ma3 kak ontuueckas cucrema. Ontuyeckue npuoopsl
Ipaxmuueckue pabomol
W3mepenune onTuyeckoll CHIIBI cOOMparoIieil JHH3BL, (POKYCHOTO pacCTOSIHUS coOHparomieil JHH3BI (110
CBOMCTBY PaBEeHCTBA pa3MepoB IpeMeTa U H300paKeHus, KOTr/ia IpeIMeT PaciioioKeH B JBOIHOM (okyce),

3.26 | mokasarens mpeIOMIICHHS CTEKIIA.
HccnenoBanue cBOWCTBa W300pa)KeHHs, MOIYYEHHOTO C IIOMOLIBIO COOHMpAIOIIeil JIMH3bI, HM3MEHEHHs
(hOKYCHOTO pacCTOSIHUS JBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa MPEJIOMJICHHSI CBETOBOTO Jiyda OT yriia
MaJIeHISI Ha TPAHMIE «BO3IYX — CTEKIIO)»

397 Qusuyeckue asnenus 6 npupooe: 3atMennss ConmHua u JIyHBI, 1BeTa Tell, ONITHYECKHE SIBJICHUS B aTMoc(epe
(uBeT HebOa, pedpakiys, paxyra, MUPax)

3.28 | Texnuuecxue ycmpoticmea: 04Ky, EPUCKOII, POTOAITIAPAT, ONTHYCCKUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHU I

4.1 | PagnoaktuBHOCTh. ATb(ha-, OeTa-, raMMa-u3nydeHus. Peaknun anbha-u 6eTa-pacnana

4.2 | Ousitel Pesepdopaa no paccesHuro anbha-gactun. [lanerapHas Mogenb atoMa

4.3 | CocTaB aTOMHOTO siipa. M3oTomb!

4.4 | Ilepuoj noiypacnaja aTOMHBIX siiep

4.5 | Anepusie peakrmu. 3aKOHBI COXpAaHSHHUS 3aPSTOBOT0 1 MACCOBOTO YHCEIT

46 Qusuyeckue sA61eHUsA 8 NPUpooe: eCTecVTBeHHLIﬁ paJroaKkTHBHBIN (oH, KOCMUYECKHE JIY'H, PAjIHOAKTHBHOC
H3JIy9eHIE IPUPOTHBIX MHHEPAIOB, ICHCTBHE PAaINOAKTUBHBIX H3TYICHNH HA OPTaHU3M YEIOBEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, HWHAWBUAYaTbHBIA JO3UMETp, Kamepa BuibcoHa, smepHas

SHEPreTHKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» ®usuka, 7 xknacc: 6a3oBeiii ypoBens/ [lepoimkun Y. M., MBanos A. U.; M:
«IIpocemienue», 2025

» duszuka, 8 kiacc: 6a3oBbiid ypoBeHb / [lepoimkun W. M., IBanos A. 1. M:
«IIpocsemenuey, 2025 r

» dusuka, 9 kiacc: 6a3oBsiil ypoBeHs / [lepoimkun Y. M., I'ytauk E. M. u npyrue;

M: «IIpocBemenuney, 2025 r

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
COopnuk 3an1au o ¢usuke. 7 - 9 kiaccel. B. . Jlykamuk, E. B. UBanosa. M:

IIpoceenienue, 2018 T.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.fizika.ru, http://www.fizika-class.narod.ru

bubanoreka LIOKhttps://m.edsoo.ru/ff0c1e88
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