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IHosicHUTEJLHAA 3ANMUCKA

Pabouass mporpamMMa eCTECTBEHHOHAYYHOM HANpaBICHHOCTH MO (U3UKE C HCHOIH30BAHUEM
obopymoBanus meHTpa «Toukwm poctay s ydeOHoro npeamera «Pusuka. ba3oBwiii yposenb. 10 — 11
kiacce» cocraBiieHa Ha ocHoBe @T'OC COO u pa3zpaboTaHa B COOTBETCTBUH C:

1. ®enepanbHblif 3akoH «O6 oOpasoBanuu B Poccuiickoit @denepaunun» ot 29.12.12r. 273-03;

2. ®I'OC OOO ot 17 nexabps 2010 r. N 1897 «O0 yTBepkaeHUU (peaepanbHOro rocy1apcTBEHHOIO
00pa3oBaTeIBLHOTO CTaHAAPTa OCHOBHOTO O0IIIEro 00pa3oBaHus» (C U3MEHEHUSMH U IOTIOJTHEHUSIMH )

C yuerom:

1. I[TpumepHOI OCHOBHOW 00pa30BaTEeNLHON MPOTPaMMbl OCHOBHOTO 00111ero 0Opa3oBanus (0goopeHa
pereHrueM  QeaepaabHOTO  Y4eOHO-METOAMYECKOr0 OOBEIMHEHHUS T1I0 00meMy o0pa3oBaHUIO
(mportokon ot 8 ampenst 2015 r. Ne 1/15)

2. OCHOBHOI 00pa30BaTEIBLHON MPOTpaMMbl OCHOBHOTO 0011ero oopazoBanus MbOY COILL
c.bummruno

3. Ilonoxenue o pabovmx mporpammax no yueOHsIM npeameram (kypcam) MBOYCOLI c.
bummruno.

Peanuzanus pabodyeit yueOHOW MPOrpaMMBbl OCYIIECTBISETCS C MOMOIIBI0 yueOHHMKOB: «Dusuka» mns 10 u
11knaccoB nuuun «Knaccuueckuii kype» astopoBl'.fl.Mskumesa, b.b.byxosuesa, H.H.Corckoro, B.M.Hapyruna
mox pemakiueit H.A.IlapdenptbeBoif). M. «IIpocBemenuey, 2020.

[IporpaMma onpezesseT coaepkaHue U CTPYKTYpy y4eOHOro MaTtepuaia, MOCIeIOBaTeIbHOCTh €r0 U3y4eHHUs,
nyTH GOPMUPOBAHMS CUCTEMBI 3HAHUM, YMEHUH 1 CLIOCOOOB JESTENbHOCTH, Pa3BUTHS, BOCHIUTAHUS U COLUAIN3ALNN

yJaluxcsl.

Coznanne nentpa «Touka pocta» mpeanosiaraer pa3Butue odpazoBaTelbHOW HHOPACTPYKTYpPHI
o011eo0pa3oBaTeIbHOW OpraHU3alliy, B TOM YUCJIE OCHAIEHHEe 0011e00pa3oBaTeIbHON OpraHu3alim:

1. obopynoBanuem, cpeacTBaMu OOy4YyeHHUS U BOCIUTAHUS IS HM3y4eHHS (B TOM YHCIE
HKCIEPUMEHTAIIBHOI0) MPEIMETOB, KypCOB, AUCHUIUIMH (MOJyJei) €eCTeCTBEHHOHAYYHOMH
HAlpaBJICHHOCTH TIpU  peaju3alMd OCHOBHBIX 00IIe0Opa3oBaTeNbHBIX MpPOTpaMM U
JOTIOJIHUTENBHBIX ~ 00Ie00pa3oBaTebHBIX MPOrpaMM, B TOM YHCIE [JJs pacUIupeHus
cozepxaHus yueOHoro npeamera « usznkay;

2. oOopynoBaHueM, cpeacTBaMu OOy4YeHHMS M BOCHUTAHMS Mg peaju3aluud [porpamMm
JOTIOJIHUTETFHOTO 00pa30BaHUs €CTECTBEHHOHAYYHON HANPaBIEHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PY/IOBAaHUEM.

[IpodunpHBIi KOMIUIEKT oO0OpymoBaHus oOecrneunBaeT 3P(HEKTUBHOE JTOCTHIKCHUE
00pa3oBaTENbHBIX  PE3yJbTATOB  OOYyYAlONMMHUCS O  OporpaMMaM  eCTeCTBEHHOHAyYHOU
HAIMPaBJICHHOCTH, BO3MOXHOCTh YINIYOJIE€HHOTO M3Y4YEHHUsI OTACIBHBIX MPEIMETOB, B TOM YHCIEC s
dbopMupoBaHHus ~ H300PETATEIHCKOTO,  KPEATHBHOTO, KPUTHYECKOTO  MBIIUICHHS,  Pa3BUTHUSA
(GYHKIMOHATBHOW TPaMOTHOCTH y OOydYaromMXcs, B TOM YHCJIE ECTCCTBCHHOHAyYHOU W
MaTEMATHYECKOM.

DKCIIEpUMEHT SIBISETCS UCTOUHUKOM 3HAHUN M KpUTEpHEM MX UCTUHHOCTH B Hayke. KoHuenuus
COBpPEMEHHOTO 00pa3oBaHUs MOAPa3yMeBaeT, 4TO B y4eOHOM SKCIEPUMEHTE BEAYIIYIO POJIb JAOJKEH
3aHATH  CAMOCTOATENIbHBIM  HCCIIENOBATENbCKUN  ydyeHHYecKHil  skcrepuMeHT. CoBpeMeHHbIE
SKCIEPUMEHTAIbHBIE HCCIENOBAHUS MO (U3UKE yKE€ TPYIHO MPEICTaBUTh Oe3 MCIOJIb30BAHUS HE



TOJILKO aHAJIOTOBBIX, HO U MU(POBBIX U3MEPUTEIBHBIX MpuOOpoB. B denepanbHOM rocyaapcTBEHHOM
obpazoBarenbHOM cTtanjapre (ganee — GI'OC) nponucano, 4TO OJTHUM W3 YHUBEPCAIBbHBIX YUEOHBIX
neiicteuit (manee — YVY/I), mpuoOperaeMblX Y4allMMHUCS, AOJDKHO CTaTh YMEHHUE «IPOBEACHUS
OTBITOB, TMPOCTHIX JKCIEPUMEHTAIBHBIX WCCIEJOBAHHUI, MPSIMBIX M KOCBEHHBIX H3MEpPEHHH C
UCIIOJ30BAHUEM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEITBHBIX TPUOOPOBY.

Y4eOHBIM JKCHEPUMEHT Mo (U3UKEe, MPOBOJAUMBIA Ha TpagulHOHHOM oOopyaoBanuu (Oe3
NpUMEHEHUsT IUQPPOBBIX JTa0OpaTOpHii), HE MOXKET B IOJHOW Mepe OOECIeUHMTh pEIIeHHE BCEX
o0pa3oBaTeNbHBIX 3a7a4y B COBpeMeHHOW 1mkojie. CIlIOXKUBIIAsICA CUTyaluss oOyCJIOBIIeHa
CYIIECTBOBAaHUEM pPsifia TPOOIEM:

®* TpaAUIMOHHOE HIKOJIbHOE 000pYyJOBaHHUE H3-3a OTPAaHUUYEHUS] TEXHHUYECKHX BO3MOXKHOCTEH
HE MO03BOJISIET MPOBOJUTH MHOTHE KOJIMYECTBEHHbBIE HUCCIIEA0BAHNUS;

® IMTEIBHOCTh TPOBEACHHUS (U3UUECKUX HCCICAOBAHUNW HE BCETIa COIIacyeTcss C
JIJIATEIIFHOCTHIO YUeOHBIX 3aHATHI;

L4 BO3MOXKHOCTH MMpOBCACHUSA MHOTHUX (1)I/I3I/I‘-IGCKI/IX I/ICCJICI[OBaHI/Iﬁ OTrpaHUYIUBACTCA
TpeOOBaHUSIMU TEXHUKH 0€30MaCHOCTH H JIp.

[Mudposas naboparopus KapAUHAIBHBIM 00pa3oM U3MEHSAET METOJAMKY U COJIep)KaHHe
SKCHEPUMEHTANBHON JeATeNbHOCTH U MOMOTAET PEIINTh BhIlIeNepeunciennbie npooiaemol. [upokuit
CIEeKTp UHU(PPOBBIX MTATYUKOB TIO3BOJSAET YydYAIIMMCS 3HAKOMHUTBCA C TapamMeTrpaMu (PU3HUECcKOro
SKCIEPUMEHTa HE TOJBKO Ha KA4eCTBEHHOM, HO W Ha KOJIUYECTBEHHOM YypoBHe. C MOMOIIbIO
nudpoBoit mabopaTopuM MOXKHO TMPOBOAUTH JJIUTENbHBIH OSKCIEPUMEHT Jdake B OTCYTCTBUHU
skcnepuMeHnTaTopa. IIpu 3TomM u3MepsieMble JaHHBIE W PE3YIbTAaThl UX 00pabOTKH OTOOpa)karoTCA
HEIMOCPECTBEHHO Ha dKpaHe KOMIBIOTEPA.

B mpomecce ¢opmupoBaHUS DKCUECPUMEHTAIBHBIX YMEHUN MO (U3UKE YUYANIHKCS YIUTCS
MPEACTaBISITE HHPOPMAIUIO 00 HCCIICTOBAHUH B YETHIPEX BUIAX:

e B BepOaJIbHOM: ONHCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb JKCIEPHUMEHTA,
¢uKcHpoBaTH BHUMAHUE HA U3MEPSIEMBIX (PU3NYECKUX BEIIMYNHAX, TEPMHUHOJIOTHH;

e B TabJMYHOM: 3aMOJIHATH TAOJIMLIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTpOEHUs rpadukos (Ipu
3TOM Y y4allluXCsl BO3HMKAET MEepBUYHOE MPEACTABICHHE O MaciiTabax BEJIUYHH);

e B rpadguueckoM: CTPOUTH TpadUKH 1O TAOIUYHBIM JAHHBIM, YTO TO3BOJISET MEPEUTH K BBI-
JBVKCHHIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MeXAy (U3MUEeCKHUMH BeIHYUHAMU (TIPU 3TOM yUHUTEINb
NOKa3bIBaeT MPEUMYIIECTBO B BH3yaJIW3alUU 3aBUCUMOCTEH MEXAy BEIU- YWHAMH, HATJSJHOCTH M
MHOTOMEPHOCTB);

® B AHATUTHYECKOM (B BHJE€ MAaTEMaTHYECKHUX YPAaBHEHHH): NPUBOAUTH MaTEeMaTHYECKOE
ONHMCaHHE B3aWMOCBS3M (U3WYECKHX BEIWYMH, MaTeMaTHYecKoe O00O0OIIeHNne IOIYyYeHHBIX
pe3yIbTaToB.

[Tepexon K KaXAOMy JTally HOpeAcTaBICHHS WHGOpPMAIMU 3aHUMAET JOCTaTOYHO OOJBIION
IPOMEXKYTOK BpeMeHH. besycioBHo, B 7—9 Kiaccax 3TOT mpolecc HEoOXOAUM, HO B CTapIIuX
KJIaccax 3TO BpeMs MOXKHO ObUIO OBl OTBECTH Ha pelIieHHe Ooyiee BaXKHBIX 3ahad. B sToMm miaHe
u(ppoBbIe TA0OPATOPHUH MO3BOJISIIOT CYIIECTBEHHO SKOHOMUTH BPEMs, KOTOPOE MOXHO MOTPATHTh Ha
dbopMHUpOBaHUE HCCIEOBATEIBCKUX YMEHUN YUAIIUXCs, BRIPAXKAIOIINXCS B CIEAYIOIUX ACHCTBUAX:

e  ompejaelieHHe NpoOIeMBbl;
® [IOCTAaHOBKA MCCJIEJOBATEIbCKON 3a7a4H;
MJIAHUPOBAHUE PEUICHUs 3a/1auH;
MMOCTPOCHUE MOJIEIIEH;
BBIJIBUKEHUE TUIIOTE3;
SKCIIEpUMEHTAIbHAS TIPOBEPKA TUIIOTES;
aHaJiu3 JaHHBIX YKCIEPUMEHTOB WJIM HAOII0CHHUI;
dbopMynHpoBaHHE BBIBOIOB.
HOCJIGI[HI/IC roAbl y yUaliuxcd Ha6JHOL[a€TCSI HHU3Kad MOTHBalUs U3YUCHUA CCTCCTBCHHOHAYYHBIX
JUCLMIUIMH U, KaK CIEJCTBHE, MaJeHue KauecTBa oOpazoBanus. L{luppoBoe yueOHOe obopynoBanue
MO3BOJISIET YYalIUMCS O3HAKOMHUTBHCS C COBPEMEHHBIMU METOJAMM HCCIIEIOBaHUs, MPUMEHSIEMbIMH B



HayKe, a YUYUTENI0 — MPUMEHSITh Ha MPAKTUKE COBPEMEHHBbIE Mejarorunyeckue texHonoruu. [losromy
[JIaBHOU cOCTaBJIAOIIEH KoMIUIeKkTa « TOUKoi pocTa» ABISIOTCS HU(POBBIE 1abopaTOpuu

VYuebnas nporpamma 10 - 11 xiraccoB paccuntana Ha 136 9 3a nBa roja u3ydeHus (1Mo 2 Jaca B HEZIEIIO B
Ka)XJIOM KJ1acce)

[Inanupyemble pe3yabTaThl OCBOEHHUS Yy4eOHOIro mpeamera
«DU3MKa)» ¢ ONMCAHUEM YHUBEPCAJIBbHBIX Y4eOHBIX 1eHCTBHI, 1O0CTHTaEeMBbIX
00y4YamUuMHUCS
JInuHOCTHBIE pE3yNbTATHI

JIMYHOCTHBEIMH pe3yJibTaTaM1 U3yUYCHUA NIPCAMETA «Duszuka» ABIIIOTCI CJICAYIOIINEC YMCHUS:

l. oco3HaBaTh E€IMHCTBO U IEJIOCTHOCTh OKPYXKAIOMIETO MHpPa, BO3MOXHOCTH €TO
MMO3HABAEMOCTH M OO0BSICHUMOCTH Ha OCHOBE NOCTHXEHHI Hayku. [locTeneHHO BBICTpauMBaTh
COOCTBEHHOE I€JIOCTHOE MUPOBO33PCHHE:

e BbBIpabaThHIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC )KU3HEHHBIC BOMPOCHI, KOTOPHIS
CTaBUT JWYHBIN KM3HEHHBIN ONBIT;

®  VYUTHCS MPU3HABATH NPOTUBOPEUYMBOCTh U HE3ABEPIIEHHOCTh CBOMX B3IJISAI0OB HA MUP,
BO3MOKHOCTb X U3MEHEHHS;

® YUYHUTHCS MCTOJIB30BAaTh CBOUM B3TJISABI HA MU JUISI O0OBICHEHHS Pa3IUYHBIX CHUTYyaIlui,
pelIeHus BOSHUKAOIIUX MPOOJIEeM U U3BJICUCHUS KU3HCHHBIX YPOKOB;

2. Ooco3HaBaTh CBOM HMHTEPECH, HAXOJWUTh M H3ydyaTh B Y4YEOHHUKAX MO pPa3HBIM MpeaMeTam
Marepuas, UMEIOIUKA OTHOLIEHWE K CBOMM HMHTepecam. Mcmonb30BaTh CBOM MHTEPECHI IS
BHIOOpa WHIWMBHAYaJIbHOW 00pa3oBaTelbHON TpaeKTOpHUH, MOTEHUHAIbHOU Oymyuien
npodeccuu ¥ COOTBETCTBYIOLIEr0 MPOGUILHOT0 00pa3oBaHUS;

3. mpuoOpeTraTh ONBIT YU4acTUs B JieJIaX, IPUHOCIIIUX MOJb3Y JIOISMM;

4, OIICHUBATh J>KU3HEHHBIE CUTYyallMd C TOYKH 3peHHs Oe3omacHoro olpasza JKHM3HU U
COXpaHEHUs 3J0pOBbS. YUUTHCS BHIOUpATh CTUIb TMOBEACHUS, NPHUBBIYKU, OOECIEUHUBAIOIINE
OesomacHeli 00pa3 JKU3HU M COXpaHEHHWE CBOEr0 3J0POBbS, a TakkKe ONM3KUX JIOJAeH W
OKPYKaKIIHX;

5. OLICHMBATh  JKOJOTMYECKUMHA PUCK B3aUMOOTHOIIEHWUM 4YEJIOBEKA M  MPUPOIBI.
@opMUPOBATh 3KOJOTHYECKOE MBIIUIEHUE: YMEHHUE OIEHMBATh CBOK MAEATEIBHOCTh M MOCTYIKH
JPYTUX JIIOJEH C TOYKHU 3PEHUS COXPAHEHUS OKPYKAIOIIEH CPEIbL.

MeranpeaMeTHbie pe3yIbTaThbl

MeTaHpCI[MeTHLIMI/I pe3yjibTaTaMU HU3YUYCHUA IPCAMCETA «Duzuka» SABIAETCS (bOpMI/IpOBaHI/Ie
YV/I.

PerynstuBubie YV /|

e CamocTrosATeabHO OOHApYXHMBaTh U (QOPMYIHpPOBATH MPOOJIEMY B KJIACCHOM M WHIUBUIY-
aNbHOM y4eOHO! N1eATeTbHOCTH.

e BrigBurate Bepcuu peuieHuss mpoOJjeMbl, OCO3HABATh KOHEUHBIH pe3ylbTaT, BHIOMpPATh W3
IPEIJIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSITEIBHO CPEICTBA JOCTUKEHHUS LIETIH.

e CocrtaBiusiaTh (MHIUBUIYATbHO WX B TPYIIIE) TUIAH PEIICHUS TPOOIEMEL.

e PaGotas no npeiokeHHOMY U (MJIM) CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY, UCIIOIb30BATh
Hapsly C OCHOBHBIMM CpPEACTBAMU U JONOJHHUTEJIbHbIE: CIPaBOYHYI JIUTEpaATypy,
busznyeckne npudopsl, KOMIBIOTEP.

e [lnaHupoBaTh CBOIO MHIMBHAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

e PaboTaTh 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHy, CBEpsSICh C HUM U LEJIbIO
NeATeNIbHOCTH, UCTIPABIISiS OUIMOKH, UCIIOIb3Ys CAMOCTOSATENBHO M0100paHHbIE CPEICTBA.

e (CaMOCTOSATEIBbHO OCO3HABATh MPUYMHBI CBOETO ycleXa WM HeycleXa M HaXOJUThb CHOCOOBI
BBIXOJIa U3 CUTYAllUU HEyCIleXa.

e VYMeTh OIEHUBATh CTENEHb YCIEIIHOCTH CBOEH WHIMBHUIyalIbHOM 0O0pa3oBaTelbHOMN



JIeATSIHLHOCTH.
e JlaBaTh OILICHKY CBOMM JHYHOCTHBIM KadecTBaM M dYepTaM XapakTepa («KakoB s»),
OTpeAeNsITh HANpPaBICHUS CBOETO Pa3BUTHS («KAKUM s XO4Yy CTaTb», «YTO MHE ISl 3TOTO
HaJIO CEaThy).
ITo3naBaTenbHbie Y'Y /]

e AHanu3upoBaTh, CPABHUBATH, KJIIACCU(PUIUPOBATh U 0000IIATh U3yYCHHBIE IOHATHS.

e CTpouTh JIOTHYHOE pACCYXICHHE, BKIIOYAIOIIEEC YCTAHOBJICHHE NPUYUHHO-CIICICTBEHHBIX
CBSI3EH.

e [IlpeacraBiasaTe HHGOPMALIUIO B BUJIE KOHCIIEKTOB, TA0JINII, CXEM, IPaPUKOB.

e IIpeoOpazoBbiBaTh MHGOPMAIMIO U3 OJHOTO BUAA B APYroi M BeIOMpaTh yA0OHYIO JUIs ceOst
dopmMy ¢ukcanuu u npeacTaBieHus HHGopmanuu.

e lcnonb3oBaTh pas3ivyuHble BHUJBI YTEHHs (M3ydarollee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOMCKOBOE), TPUEMBI CITYIIAHHUS.

e CamoMy co31aBaThb HMCTOYHUKH HHPOPMAIMH Pa3HOTO TUNA U IS Pa3HBIX ayJIUTOPHH,
coOmro1aTh npaBuiia UHPOPMAMOHHON 6€30MaCHOCTH.

e VYMeTh UCHOJIB30BAaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTHMH KaK MHCTPYMEHT
1T JOCTUXKEHHUS CBOUX IIEJICH.

e VYMeTb BHIOMpPATh aJ€KBATHBIE 3a/1au€ IPOTPAMMHO-AIIApaTHbIE CPEICTBA U CEPBUCHI.

IIpeametnbie YVY ]I

[Tpu oOydeHnn (uU3MKe NEATCIBHOCTh, CBs3aHHAs C MPOBEACHUEM (U3MUECKOTO IKCIICPUMEHTA,
OKa3bIBaeTCs KOMIUIEKCHOW. OHa BKIIOYaeT B CeOsl psij JTANoOB: IUIAHUPOBAHHE, MOJEIUPOBAHUE,
BBIJIBWOKCHUE THUIIOTE3, HAOII0JeHUE, TOoAOOp MpHOOPOB W IMOCTPOCHUE YCTAaHOBOK, HU3MEpEHUE,
npeacTaBieHrne M 0000meHne pe3ynbTaToB. JlJIS OCBOGHHS YKa3aHHBIX J3TalloOB TNPUMEHSIETCS
AKCIICPUMEHTAJBHBIA METO/ U3y4YeHHS (DU3UUCCKUX SBICHUU U MPOIIECCOB.

IIpu moarotoske ywammxcs 11 kmacca x cnaue EI'D mo ¢usuke cienyer chopmMupoBaTth y HUX
YMEHHUE pelaTh 3KCIEepUMEHTANIbHBIE 3alaud. B mporecce MX BBINOJHEHHUS MOXXHO IOBTOPHUTH
3HAYUTENbHBIH 00BEM NMPOIACHHOTO Y4eOHOTO MaTepHuania.

[IpuMep 3KCIIEpUMEHTATBHOTO 3aJaHUS

3akpenute x€m00 B IITaTMBE M YCTAaHOBUTE HAKIOH >X€100a TakuM 00pa3oM, 4TOOBI IIApUK
IPOXOJMI BCIO JIMHY kEn00a.

Hcnonp3ys umeromue 3HaHUS, ONpENENUTe: a) YCKOpPEHHE LIapuka; 0) CKOpOCTh LIapu- Ka B
KOHIIe kEno0a.

YkaxuTe, Kak U3MECHSIOTCS cleAyolne Gu3ndeckrue BEeIUYUHBI MPU ABMKCHUU IIapuKa BBEPX
o k€n00y: a) CKOPOCTh; 0) yCKOpeHHUE; B) MOTEHIUAIbHAS SHEPTHUs; T') UMITYJIbC; 1) KHHETUUYECKas
SHEPrusl; €) MoJHAsg MEXaHWYeCKas HYHEPrusl B pealbHbIX YCIOBUSX (C y4ETOM TPEHHUs); XK) MOJHAs
MEeXaHHUYeCKasi YHEPTHS B HACaNbHBIX YCIOBHIX (06€3 yuéTa TpeHus).

Pemrenne skcniepuMeHTANBHBIX 3a/1a4 GOPMUPYET Y YHAIIUXCS CIEAYIONNE YMCHUS:

® IMIPOBOJHMTH Ha6J'IIOJIGHI/I$I " OIIUCBIBATHh HUX;

® 3aJaBaTb BOINPOCHI 1 HAXOJUTH OTBCTHI HAa HUX OIIBITHBIM H}’TéM, T. €. IINTaHUPOBATH
BBIITOJIHEHUEC HpOCTeI\/'IHII/IX OIIBITOB,

¢ MPOBOAUTH MMPAMBIC UBMECPCHUS IIPU TOMOIIN HanboJjee 4acTo HCIIOJIb3YyCMbIX HpI/I60pOB;

® [IPEACTABIATH PE3YJbTaThl U3MEPEHUH B BUE TAOIUIL;
e JenaTh BHIBOJBI HA OCHOBE HAOJIIOICHHIA,
® HaxXOJHUTh MPOCTEHIINEe 3aKOHOMEPHOCTH B IIPOTEKAHUU SBJICHUH M OCO3HAHHO MCIOJIb30BaTh
UX B IIOBCEJHEBHOM XHU3HU, cOOMIOAas pa3yMHbIe PaBUila TEXHUKH O€3011aCHOCTH U
HNPOTHO3UPYSI MOCIEICTBUS HENPABUIIbHBIX JEHCTBUM.
Boinonnenune 11abopaTopHbBIX padboT (U3MYECKOTO MPaKTUKyMa JOJDKHO OBITH CBSI3aHO C
OpraHM3aledl CaMOCTOSITEIbHOM M TBOPYECKOW NESITENBHOCTU Yydalluxcs. Bo3MOKHBIM BapuaHT



WHIUBUAYAIU3alMUd pabOThl — 3TO MOAOOpP HECTAHIAPTHBIX 3aJaHUM TBOPUECKOTO XapakTepa,
HalpuMep IMOCTAaHOBKAa HOBOW jabopartopHOi paboTel. OpUTHHATBHOCTH Ta- KOTO 3aJaHus
3aKJII04YacTCA B TOM, UTO yanHI/If/'ICSI MNEPBLIM COBCPIIACT OHpCZIeJIéHHBIG HCI;'ICTBHSI II0 BBITIOJTHCHUIO
nabopatopHblii  paboTel. Ilpu 3TOM  pe3ynbTarT €ero HJKCHEPUMEHTAIBHOW  JEATEIbHOCTH
NnepBoHa4YaJIbHO HCU3BCCTCH HU €EMY, HU YUHUTCIIIO.

dakTHYeCKH 371eCh MPOBEPSETCS HE CTOJIBKO 3HAHME KAKOTO-ITHO00 (PU3NYeCKOro 3aKOHa, SIBICHUS
WIK TpoIecca, CKOJIBKO CIIOCOOHOCTh ydYamlerocsi K IOCTAaHOBKE M BBIOJTHEHUIO (U3HUYECKOTO
skcriepuMeHTa. [IpoBeass cepuio HEOOXOJAMMBIX W3MEPEHHUH W BBIYHMCICHUW, OH OIICHHBAET
MOTPENIHOCTH HM3MEPEHUN U, €CIIM OHU HEJOIYCTHUMO BEIIMKH, HAXOJIUT OCHOBHBIC HCTOYHHKHU
OITMOOK M MPOOYET X YCTPAHUT.

I[pyrHM y‘IaIHI/IMCSI KJIacca MOXKHO HpeI[JIO)I(I/ITI) I/IHI[I/IBI/IIIyaJ'IBHI)Ie 3aaHUusA UCCJIICO0BATCIIBCKOT'O
XapaKTepa, B XOJI€ BBIITOJIHCHUA KOTOpBIX OHH HOJ'Iy‘-IaT BO3MOXHOCTH OTKpBITB HOBBbIC, HCU3BCCTHBIC
3aKOHOMEPHOCTH WM JaXke co3aaTh u300pereHre. CaMOCTOSTEIBHOE OTKPHITHE H3BECTHOTO B
busnke 3aKoHa WIM «H300peTeHHe» crnocoba wu3MepeHus (HU3UUCCKON BEIUYUHBI SIBIISETCS
06'I)GKTI/IBHI>IM JO0Ka3aTeJIbCTBOM CHOCO6HOCTI/I y‘IaIIII/IXCS'I K CaMOCTOSITCJH)HOMy TBOp‘-IeCTBy. B
pe3yibpTaTe TakoH NEATeTbHOCTH Y HHUX (OPMHPYETCS YBEPEHHOCTh B CBOMX HHTEIUIEKTYalbHBIX
CIIOCOOHOCTSX.

B mpomecce »sKkcnepuMEHTanbHOTO HcclienoBaHUs (GU3UYECKUX SBJIEHUH (MpPOILECcCOB) U
00001IeHNS TOJTYYEHHBIX PE3YJIbTATOB yUalluecs MOJKHBI HAYUYUThCS:

® yCTaHaBJIMBATh (YHKIMOHAJIbHYIO CBA3b U B3aHUMO3aBUCUMOCTbH SIBJICHUH (IPOIIECCOB);

® MOJEIHUPOBATH SBJIECHUS (IIPOLECCHI);

® BBIJIBUTaTh TMIOTE3bl, 3KCIIEPUMEHTAJIBHO NPOBEPATh UX U UHTEPIPETUPOBATH MOJYyUEHHBIE
pe3yNbTaThl;

® u3y4aTh (PU3NYECKHUE 3aKOHBI U TEOPUHU, YCTAHABINBATH T'PAHULIBI UX IPUMEHUMOCTH.

KommynukatusHble YV /]

e OrtcTauBas CBOIO TOUKY 3pE€HUS, IPUBOJAUTH APIYMEHTHI U MOATBEPKAATh UX (paKTaMU.

e VYMeTh B JUCKYCCUU BBIJIBUTaTh KOHTPAPIyMEHTHI, epedpa3supoBaTh CBOIO MBICIb (BJIaJIeHUE
MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH).

e VYYUThCA KPUTUYHO OTHOCUTHCS K CBOEMY MHEHMIO, YMETh IIPU3HABATh OMIMOOYHOCTH CBOETO
MHEHHS U €r0 KOPPEKTUPOBATh.

e Pa3nuuarh B NUCBMEHHOHM M YCTHOM peud MHEHHE (TOUYKY 3pEeHHsi), J0Ka3aTeIbCTBA
(aprymMeHTBl, paKThl), TUIIOTE3bl, AaKCHOMBI, TEOPHUH.

e VYMeTh B3MIAHYTh Ha CHUTYallMl0 C HWHOM MO3MIMM M JOTOBAPUBATBHCSA C JIIOJABMH,
IPUAEPKUBAIOIUXCSA UHBIX TOYEK 3PEHHUS.

IIpenmeTHbIE pe3yabTaThI

BoInyCKHUK HAy4UTCS:

e JIEMOHCTPUpPOBaTh Ha IpHUMEpPaX pojb U MecTo (U3UKH B (HOPMUPOBAHMH COBPEMEHHOM
HAay4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B NMPAKTHYECKON
NEeATEIbHOCTH JIIOEH;

e JIEMOHCTPUpPOBATh Ha MPUMEpPAx B3aUMOCBS3b MeXAY (GU3UKON M APYTMMH €CTECTBEHHBIMU
HayKaMu;

® yCTaHaBJIMBAaThb B3aMMOCBS3b €CTECTBEHHO-HAay4YHBIX SBJIECHUH W IPUMEHATH OCHOBHBIE
busznueckue MOAENHN I UX ONMUCAHUS U OOBACHEHMUS;

® UCTOJIb30BaTh MHPOPMALUIO (PU3MUECKOTO COAECpKaHUS NpPU peUIeHUH Yy4deOHBIX,
NPAKTUYECKUX, TPOEKTHBIX W MCCIENOBATEIbCKUX 3a/lad, HHTETPUPYsSd HH(OOPMAIUIO U3
pa3JIMYHBIX HCTOYHUKOB U KPUTUUYECKHU €€ OLICHUBAS;

e pa3nuyaTh M YMETh HCIIONb30BAaTh B YYEOHO-HCCIEIOBATEIHCKONW IEATEIBHOCTH METOIBI
HAyYHOTO TMO3HaHUS (HaONIOJCHUE, ONHCAaHUE, H3MEPEHHE, HKCIEPUMEHT, BBIJBHIKECHUE
TUIOTE3bl, MOJIETUPOBAHUE U Ap.) U (POpMBI HAYYHOTO MO3HAHMS ((PaAKThI, 3aKOHBI, TEOPHH),



JEMOHCTPHUPYS Ha MPUMEpaxX UX POJIb U MECTO B HAYYHOM INO3HAHUU;
OPOBOJIUTH TpsSMble ¥  KOCBEHHBIE HW3MCHEHHS  (PU3WYECKHX BEJIUYHH, BBIOUpAs
U3MEpUTEIbHbIE TPUOOPHI C YYETOM HEOOXOAMMONW TOYHOCTH MU3MEPEHUM, MIIaHUPOBATH XOJ
U3MEpPEHH, TOJIy4aTh 3HAUCHUE H3MEPSEMON BEIMYHMHBI M OIEHWBATh OTHOCHTEIBHYIO
MOTPEIIHOCTD 10 33/IaHHBIM (popMmyam;

IPOBOJUTH HUCCJIEAOBAHHUS 3aBHCHUMOCTEH MEXJy (U3NYECKUMMH BEJIMYMHAMHU: IMPOBOJIHTH
U3MEpEeHHUsT U  ONpelNeNsAiTh Ha OCHOBE  HCCIENOBAHMS  3HA4Y€HHME  IapamMeTpoB,
XapaKTEePU3YIONIUX AaHHYIO 3aBUCUMOCTh MEXIYy BEIMYMHAMH, U JENaTh BBIBOA C YYETOM
HOTPEIIHOCTH U3MEPEHU;

UCIIOJIB30BATh JIJII ONMHCAHMS XapakTepa MPOTeKaHWs (U3HYECKUX IMPOIECCOB (hHU3UUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXAY HUMH;

WCIIOJIB30BATh UL ONMHCAHMS XapakTepa MPOTeKaHUs (U3MYECKUX IMPOIECCOB (HHU3UUECKUE
3aKOHBI ¢ Y4ETOM TPAHULl UX TPUMEHUMOCTH;

pelmaTth KadyecTBEHHbIE 3a7aud (B TOM YHUCJIE U MEXIPEJAMETHOIO0 XapaKTepa): HCIHOJb3Ys
MoOJeNd, (U3MYECKHe BEJIWYMHBI W 3aKOHbI, BBICTPAUBATh JIOTMYECKHM BEPHYIO LEMOYKY
00bsICHEHUS (J0Ka3aTeIbCTBA) MPEAI0KEHHOTO B 3a/1aUe Mpoliecca (SIBJIeHuUs);

pemars pacdy€THbIE 3aJaud C SIBHO 3aJaHHOM (U3MuUecKOd MOJENbI0: Ha OCHOBE aHaIu3a
YCIOBHS 3aJadydl BBIACIATH (PU3NUYECKYI0 MOJ€lIb, HAXOAUTh (U3NYECKHE BEIMYMUHBI U
3aKOHBI, HEOOXOUMBIE U JAOCTATOUHBIC JJisi €€ PeIIeHUs, TPOBOJIUTh PACUETHl U MPOBEPATH
NOJIyYeHHBIH pe3yJbTaT;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (QU3NUYECKUX MOJeleil NpHu peuneHuu
bu3MUeCcKUX U MEXIPEIMETHBIX 3a/1a4;

UCIOJIB30BaTh MHPOPMANMIO W TNPUMEHSTh 3HAHUS O MNPUHIUNAX pabOThl M OCHOBHBIX
XapaKTEePUCTUKAX HM3YyYEHHBIX MAIlIWH, MPHOOPOB M APYTHX TEXHUYECKHX YCTPOWCTB IS
pelIeHHs TPaKTUYECKHUX, YUeOHO-UCCIEA0BATEILCKUX U IPOCKTHBIX 3a/1a4;

UCIIOJIB30BATh 3HAHUSA O (PU3WYECKHX OOBEKTaX W Ipoleccax B MOBCETHEBHOW JKWU3HH IS
obecnieyeHust 6€30MaCHOCTH MpH OOpalleHuy ¢ NpudopaMu U TEXHUYECKUMH YCTPONCTBaMHU,
JUIsL COXPAHEHHUS 3/10POBbsl U COOJIIOIEHUS HOPM HKOJIOTMYECKOTI0 MOBEACHHUS B OKPYIKaOIIeH
cpene, Uil IPUHATHS PEIIEHU B MOBCEAHEBHOMN JKU3HU.

BbInycKHHMK MOJYYUT BO3MOKHOCTh HAYUYMTHCSH:

MOHUMATh M OOBACHATH LEIOCTHOCTh (PU3MYECKOW TEOpUHu, paszinyaTh TpaHULBl €&
MPUMEHUMOCTH U MECTO B PAIY APYTUX (DU3UUECKUX TEOPUH;

BIIaJIeTh NPUEMAMU TOCTPOCHHUS TEOPETHUYECKHX JOKa3aTeNbCTB MPOTEKAHUS (PU3UUESCKHUX
ABJICHU U MPOLIECCOB Ha OCHOBE IIOJyYEHHBIX TEOPETUUECKUX BBIBOJIOB U JOKA3aTEIbCTB;
XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKJy OCHOBONOJIAralolIMMU HAyYHBIMU TOHSITUIMU:
POCTPAHCTBO, BpeMs, MaTepus (BEIIeCTBO, MOJe), IBUKEHHUE, CUJla, SHEPTHUS;

BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJAralOUX 3aKOHOB;

CaMOCTOATENIbHO TJIAHUPOBATh M MPOBOAUTH (PU3MUECKUE IKCTIEPUMEHTHI;

XapaKTepHu30BaTh TN100aIbHbIE TPOOIEMBI, CTOSIIUE MIepe]] YeIOBEUECTBOM: YHEPreTHIECKHE,
CBIPBEBBIC, SKOJIOTHUECKHUE, — U POJb (U3UKH B PEIICHUU ITUX TPOOIEM;

pelmarh NpPaKTUKO-OPUEHTUPOBAHHBIE KAaYECTBEHHbIE M pacyéTHble (U3UYECKHE 3aJayu C
BHIOOPOM (U3UUECKOM MOJICNIH, MCIOJIB3YS HECKOJBKO (U3UUYECKUX 3aKOHOB WU (POpMmyII,
CBSI3BIBAIOIIUX U3BECTHBIC (PM3UUECKIE BEIIMUMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3CH;
00BSCHSATH MIPUHITUIIBI paOOTHI M XapaKTEPUCTUKU U3YIECHHBIX MAIWH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

OOBSICHATH YCIIOBUSI NMPUMEHEHUs (PU3NYECKUX MoJesiel Mpu pemeHun (U3UIecKux 3anaad,
HaXOJUTh aJeKBATHYIO MPEIJIOKEHHOM 3a1aue (PU3MUEecKyl0 MOJEelNb, pa3pemniaTs mpodiemy
KaK Ha OCHOBE MMEIOLIMXCS 3HAaHUM, TaK U IPU OMOIIIM METOI0B OLEHKHU.

Mexannyeckue siBJeHUA



— pacrmo3HaBaTh MEXAaHWUYECKHE SIBIICHUS W OOBSICHATH Ha OCHOBE HMEIONIMXCS 3HAHUUN
OCHOBHBIC CBOWCTBAa WJIM YCJIOBHS INPOTEKAHHS JTHX SBJICHUN: paBHOMEPHOE M HEPAaBHOMEPHOE
JBUKCHHUE, PAaBHOMEPHOE W PABHOYCKOPEHHOE TNPSIMOJIMHEWHOE JBW)KCHHUE, OTHOCUTEILHOCTH
MEXaHHUYECKOTO JBM)KECHUS, CBOOOJHOE MaJCHUE TEJ, PAaBHOMEPHOE IBW)KEHHUE IO OKPYXHOCTH,
WHEPIIMs, B3aUMOJICHCTBUE Tell, pEaKTUBHOE NIBIDKEHUE, Iepenadya JaBJICHHs TBEPABIMHU TelIaMH,
KHUIKOCTSMHA W Ta3amu, aTtMoc(hepHOe JaBlcHHWE, IUIaBaHUE TEJ, PaBHOBECHE TBEPIBIX Tel,
UMEIOIIMX 3aKPEIUICHHYI0 OCh BpAIICHUs, KoyiedaTenbHOEe MABIKEHHE, PE30HAHC, BOJIHOBOE
IBIDKEHUE (3BYK);

— OIMCHIBATh M3yYCHHbIE CBOWCTBA TE€I M MEXaHUYECKHE SIBICHHs, UCHOJb3Yys (pHU3HUECKHUe
BEJIMYMHBI: MYyTh, IEpPEMEIIeHUe, CKOPOCTh, YCKOpPEHHE, IepHoja OOpalleHus, Macca Tena,
IUIOTHOCTh BEILECTBA, CHJIA (CHJIa TSXKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHMs), JaBJICHHE, UMITYJIbC
TeNla, KUHETUYeCKas SHEeprus, MOTeHIMaJbHas SHEprHs, MeXaHuueckas pabora, MeXaHHYecKas
MoiHocTb, KIIJI mpu coBepmieHnn paOOThl € HUCHOJIB30BAaHHMEM IMPOCTOrO MEXaHHM3Ma, CHjia
TPEHUs, AaMIUIMTyJa, TEepHOoJ] M YacToTa KojeOaHWi, JyHMHA BOJHBI U CKOpPOCTh €€
PacIpoCTpaHCHUA; IPU OIMCAHUHU IIPABUIIBHO TPAKTOBATH CbI/ISI/I‘—IeCKI/Iﬁ CMBICJI HCITIOJIB3YEMbBIX
BEJIMYMH, UX O0O3HAYECHUS U €JUHUIBI U3MEPEHHs, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
@HSH‘ICCK}I}O BCJIIMYUHY C APYTHUMU BEINYNHAMU, BEIYHUCIATH 3HAYCHUC (1)I/I3I/IquKOI71 BCIINYHHBI;

— aHAJIM3UPOBATh CBOMCTBA TeJ, MEXaHUYECKHUE SIBJICHHS M MPOLECChI, UCIIONb3Ys (hrU3nUecKue
3aKOHBI: 3aKOH COXPAaHEHUS SHEPTHH, 3aKOH BCEMHUPHOIO TATOTEHUS, TPUHIIUI CYNEPHO3UIIUN CUIT
(maxoxnaeHue pasHoxaewcTByromer cunbl), I, 11 u III 3akonpl HproTOoHa, 3aKOH COXpaHEHHS
uMIyibca, 3akoH ['yka, 3akon I[lackans, 3akoH Apxumena; mpv 3TOM pPa3indaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA U €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE;

— pa3in4aTb OCHOBHBIC IMPU3HAKU H3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH: MaTepHuaJibHass TOYKa,
HHCpLUAJIbHAA CUCTEMA OTCUCTA,

- pemarh 3aJadd, HCIOJB3ysAd (U3MYECKHE 3aKOHBI (3aKOH COXpPAaHEHUS HHEPTUH, 3aKOH
BCEMUPHOTO TATrOTeHMs, NpuHumMn cynepno3umuu cui, [, II u III 3akonsl HeroTOHA, 3aK0oH
COXpaHEHHs uMIylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u GOpMyIbI,
CBsI3bIBAIOIINE (UBNYECKUE BEIMUYUHBI (MIyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh
BEIIECTBA, CUJIA, JABJIEHUE, UMIIYJIbC Tejla, KUHETUYECKas SHEpPrus, NOTEHUUAJIbHAs JHEPTHs,
MexaHuueckas paborta, mexaHudeckas wmomrHocTh, KIIJ[ mpoctoro mexaHuszMma, cuia TpPEHHS
CKOJIBKEHUS, KOADPUITUEHT TPeHUS, aMITUTY/Ia, MEPUO M 9acToTa KoJieOaHWM, JUTMHA BOJHBI U
CKOpPOCTh €€ paclpOoCTpaHEHHUs): Ha OCHOBE aHaJM3a YCIOBUS 3a/layd 3alUChIBAaTh KPaTKOE
YCIIOBHE, BBIACIATHh (DU3UUECKHE BEIMYMHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE /IS €€ PEelIeHHUs,
MIPOBOJMTH PacueThl U OIICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3MUECKON BETMUUHBI.

TenaoBble siBJIeHUS

— pacrno3HaBaTh TEIUIOBHIC SIBIICHUS M OOBSACHATh Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOICTBa WJIM YCJIOBUSA TPOTEKAHUS OSTUX sBICHUN: AudPy3us, u3MeHeHue oObemMa Ten MpH
HarpeBaHUM (OXJIAXKICHUU), OOJIbIIAs CKUMAEMOCTh Ta30B, Majasi COKMMAEMOCTh >KUJIKOCTEH U
TBEPABIX TeJ; TEIUIOBOE pPaBHOBECHE, HCMApEHUE, KOHJEHCAIUs, IUIaBIIEHUE, KPHCTaUIU3aIlus,
KUIIEHWE, BJIAXKHOCTh BO3/yXa, pa3lIMyHble CHOCOOBI Terionepenayu (TErIONpPOBOIHOCTD,
KOHBEKIIWS, U3JIyU€HHUE), arperaTHble COCTOSHUS BEIECTBA, MOTJIONIEHUE YHEPTUU MPU UCTIAPEHUH
JKUJKOCTH W BBIJICJICHHE €€ MPU KOHJICHCALUM Tapa, 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
JTaBJICHUS;

— OIMMCBIBATH H3YUCHHBIC CBOMCTBAa TE€I M TEIUIOBHIC SABJICHUS, HUCIIOJIB3Ys (I)I/I3I/I‘-ICCKI/IC
BCJIIMYUHBI: KOJMYCCTBO TCIJIOTHI, BHYTPCHHAA SHCPIHA, TEMIICpaTypa, YACIbHAd TCIIOCMKOCTH
BCIICCTBA, YACIIbHAA TCIUIOTA IJIABJICHUS, YACIIbHAA TCIUIOTA Hap006pa30BaHI/151, YACIbHas TCIIOTA
CropaHus TOIIMBA, KOB(i)(i)I/IHI/IGHT IIOJIE3HOI'O I[CflCTBI/ISI TCILJIOBOI'0 ABHIaTeiisd; HIpHU OIIHMCAaHUU
IpaBHUJIbHO TPAKTOBATb (I)I/I3I/I‘ICCKI/II>'I CMBICJI UCTIOJIb3YCMbIX BCIIMYUH, UX 0003HaYCHUS U CIANMHUIBI



U3MEpPEHUs], HaXOIUTh (OPMYIBI, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYIO0 BEIUYMHY C APYTHMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3MUECKON BEIUYMHBI,

— AHAJIN3UPOBATH CBOMCTBaA TCJI, TCIJIOBBIC ABJICHHUA W IPOLCCCHI, HCIIOJIB3Yysd OCHOBHBLIC
ITOJIOKCHHA aTOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHUH BCUICCTBA U 3aKOH COXPAHCHUSA OHCPIHUH,

- paznuyaTh OCHOBHBIC TPU3HAKKM W3YYCHHBIX (U3UUYECKUX MOJENed CTPOCHUS Ta3oB,
JKUJIKOCTEN U TBEPJBIX TEI,

— IPUBOJUTH HPUMEPHI MPAKTUYECKOTO HCIOIb30BAaHUS (PU3MUECKUX 3HAHUHW O TEIUIOBBIX
ABJICHUSIX;

- peliaTh 3a7a4u, UCIONB3YS 3aKOH COXPaHEHHS SHEPTUHU B TEIUIOBBIX IMpolieccax u Gopmysbl,
CBS3BIBAIONIME (DU3MYECKHE BEJIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIlepaTypa, yAeJbHAs
TEIUIOEMKOCTh BEIIECTBA, y[elbHas TEIUIOTa IJIaBJICHUS, YAElbHas TeIioTa mapooOpa3oBaHMs,
ylelbHas TEIUIOTa CTOPAHMSI TOTUIUBA, KOA(GMUIIMEHT MOJIE3HOTO JAEHCTBUS TETUIOBOTO JIBUTATENIs):
HAa OCHOBE aHalu3a YCIOBUS 3a/lauydl 3alUChIBaTh KPATKOE YCJIOBHE, BBIACIATH (PU3NUYECKHUE
BEITMYMHBI, 3aKOHBI U POPMYJIBI, HEOOXOAUMBIE ISl €€ PEIICHHUs, POBOIUTH PACUETHI U OIEHUBATH
peabHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBL.

3J1eKTpnqec1me U MAarHMTHbBIC SIBJICHUSA

— pacro3HaBaTh 3IEKTPOMArHUTHBIC SIBICHUS M OOBSACHATH Ha OCHOBE MMEIOUIMXCS 3HAHWUN
OCHOBHBIEC CBOWCTBA MJIM YCJIOBHS MPOTEKAHMS 3THUX SBICHUN: 2JIEKTPU3aLUs TEJl, B3aUMOJCHCTBHE
3apsAA0B, OJJIEKTPUUYECKMM TOK W €ro JeicTBus (TEIUIOBOE, XHWMHUYECKOE, MAarHuTHOE),
B3aMMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHWTHas WHIYKOUS, ACUCTBHE MArHUTHOIO IIOJIS Ha
IIPOBOJHMK C TOKOM U Ha JIBWKYILYIOCS 3apSKEHHYIO YacTHILly, AEHCTBUE FIEKTPUUYECKOTO MO Ha
3apSDKCHHYIO0 YacTHILy, JIEKTPOMATHUTHBIE BOJIHBI, IPSAMOJIMHEHHOE PpAacCIpOCTPAHECHUE CBETA,
OTpa)XCHUE U IPEJIOMIICHUE CBETA, AUCIIEPCHSI CBETA.

- COCTaBJISITh CXEMbI JJIEKTPUYECKUX LENeld C MOCIEeI0BaTeNbHBIM U NapauleIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pasinuasi yCJIOBHble O0O3HAYEHMS 3JIEMEHTOB AJIEKTPUYECKHX Lienel
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

- UCIIOJIb30BaTh ONTHYECKHE CXEMBI IS MOCTPOCHHS H300pa)KEHHWH B IUIOCKOM 3€pKajie U
coOuparolei JIMH3e.

- ONMCHIBATh M3YYEHHBIC CBOMCTBA TEJI M JJIEKTPOMArHUTHBIE SBJIEHUSA, HCIOJIb3YS
(¢u3nyecKkue BEIMYUHBL: JJIEKTPUYECKUI 3apsl, cujla TOKa, OJIIEKTPUYECKOe HampshKeHHe,
AJIEKTPUYECKOE COIMPOTHUBIICHUE, YIEIbHOE CONMPOTHBICHHE BELIECTBA, pabOTa 3JIEKTPUUECKOTO
1OJIsl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHUE M ONTHYeCKas CHiia JIMH3bI, CKOPOCTb
3JIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETA; MPU ONHMCAHUU BEPHO TPAKTOBATH
(bu3MYECKU CMBICI UCIONB3YEMBIX BEJIMYUH, UX 0003HAYEHHs U €MHUIBI U3MEPEHUs; HAXOAUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PHM3UYECKYIO BETUYHHY C IPYTHMH BETMIHHAMHU.

- AHAJIN3UPOBATH CBOMCTBaA TCJI, OJCKTPOMArdHUTHBIC SABJICHUA W IMPOLCCCHI, HCIIOJIb3Yys
(u3nyeckre 3aKOHBI: 3aKOH COXPAHEHUs AIEKTPUUYECKOro 3apsija, 3akoH OMa i ydJacTKa LiemH,
3akoH /[xoyns-JIeHna, 3aK0oH IPSIMOJIMHEWHOIO PACIIPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHUS CBETA,
3aKOH MpPEIOMJICHHUS CBeTa; MPH 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTeMaTHYECKOE BhIPAXKEHHUE.

— NPUBOJUTH  MPUMEPHI  MPAKTUYECKOTO  HCMONb30BaHHUS  (QU3MUYECKMX 3HAHUH O
JJIEKTPOMATrHUTHBIX SBJICHUAX

— pemaTth 3a7add, UCIONb3Yys (U3MYECKUEe 3aKOHBI (3akoH OMma aiis ydacTKa IeMu, 3aKOH
Jxoynsa-JIeHa, 3aKk0H TPSMOJIMHEWHOTO PACIPOCTPAHEHHS CBETA, 3aKOH OTPAXEHHUS CBETA, 3aKOH



npeloMJIeHUs] cBeTa) M (OpMyJbl, CBs3bIBAIOMIME (HU3MUYECKUE BEIMYMHBI (CHJIAa TOKa,
JJIEKTPUYECKOE  HAIPSKCHUE, JJIEKTPUYECKOE CONPOTUBIICHUE, YAEIBHOE COIPOTHUBIICHHE
BEILIECTBA, pab0Ta 3JIEKTPUUECKOrO IOJIs, MOIIHOCTh TOKAa, ()OKYCHOE PAcCTOSHHE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETa, (OPMYJIBI
pacdera 3JIEKTPUYECKOrO COIPOTUBIIEHHUS IPUIOCIEAOBATEIbHOMUNIAPAIUIEIBHOM COCIUHEHUU
IPOBOJHHUKOB): Ha OCHOBE aHa/M3a YCJIOBHUS 3a/laud 3alUChIBaThb KPATKOE YCIOBHUE, BBIIENIATH
(u3nvecKre BeITMYMHBI, 3aKOHBI 1 (JOPMYJIIbI, HEOOXOAMMBIE JUIS €€ PEIICHHS, TPOBOIUTH PACUEThI
Y OLICHUBATh PEAIbHOCTh MOJTY4YEHHOIO 3HaYeHUs (U3NUECKON BETUUUHBI.

KBaHTOBELIE IBJICHUSA

— pacino3dHaBaTb KBAHTOBBLIC SABJICHUS U OOBICHATH Ha OCHOBE UMCIOIINXCA 3HaHUM OCHOBHBIC
CBOMCTBA WJIH YCJIOBUSA  IIPOTCKAaHUA OTHX SIBIICHHI: €CTECTBEHHAsA W HNCKYCCTBCHHaAs
PaaAuO0aKTUBHOCTD, O-, B- " Y-U3J1y4CHHA, BOSBHUKHOBCHUC JIMHENYaToro CIICKTpa U3JTYYCHHA aTOMaA,

— OTHCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBIICHUS, MCIIONIB3Ysd (PU3NUCCKUEC BEITMUYUHBI: MaCCOBOE
YHCII0, 3apsI0BOE YHCIIO, MEepUo] Tojypacmnajaa, SHeprusi (OTOHOB; MPU ONHCAHUHM IMPABUIBHO
TPAKTOBATh (DU3MUECKUN CMBICI UCTIONB3YyEMbBIX BEIMYHMH, UX 0003HAYCHUS ¥ CIUHUIIBI U3MEPECHHS;
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYHHY C JPYTMMHU BEIMYUHAMH,
BBIUMCIISITH 3HAUCHUE (PU3NICCKON BEITMIHHEI;

— AHAJIN3UPOBATHL KBAHTOBBLIC SABJICHHUSA, UCIIOJb3YA q)HSI/IIIGCKI/Ie 3aKOHBI M MOCTYJAThI: 3aKOH
COXPAHCHUA 3HEPTHUHU, 3aKOH COXPAHCHUS DJICKTPHUYCCKOIO 3aps/d, 3daKOH COXPAaHCHUA MaCCOBOI'O
qucia, 3aKOHOMCPHOCTU U3JIYYCHUS HW TIOTJIOIICHWA CBETa aTOMOM, IIpM 3TOM pasjindyaTrb
CJIOBCCHYIO CI)OpMy.]'II/IpOBKy 3dKOHA U €T0 MATCMATHYCCKOC BbIPAKCHUC,

— pa3in4aTb OCHOBHBLIC IPU3HAKU rmaHeTapHoﬁ MOACIHN aToMa, HYKHOHHOﬁ MOACIIN aTOMHOI'O
Anpa;

- [PUBOAMWTL IPUMEPHI IMPOSABIECHUA B MPUPOAE M IPAKTUYECKOIO HCIOJIb30BAHUSA
PaaUOAKTUBHOCTH, SIACPHBIX U TEPMOSIEPHBIX PEAKIUH, CIEKTPAIBHOTO aHAJIN3A.

9J1eMeHThbI aCTPOHOMHUH

- yKa3blBaTh Ha3BaHWs TuIaHeT COJHEYHOM CHUCTEMbl; pa3iudaTb OCHOBHBIE MPHU3HAKU
CYTOYHOTO BpalleHusl 3Be3Hor0 HebOa, nerkenus Jlynsl, CoHIa U TUIaHET OTHOCUTEITLHO 3BE3];

— IMIOHHUMAThb pa3JInduA MCKIAY FGJ’IHOHCHTPH“IGCKOFI nu FGOHCHTqueCKOﬁ CUCTCMaMU MHpPa,

BoinlyckHMK HA 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYVYUTHCH:

— NOHUMATh M OOBICHATH MLEJIOCTHOCTh (PU3NYECKOH TEOpHM, pasziauyaTh TIpaHHLBI €€
MPUMEHUMOCTH U MECTO B PSAAY APYTruX PU3NUECKUX TEOPUl;

- BJIAJCTh IIPUEMAMHU ITOCTPOEHUS TEOPETUYECKHUX JTOKA3aTEIbCTB, a4 TAK)KE IIPOrHO3UPOBAHUS
ocoOeHHOCTe mpoTekaHus: (U3NYECKUX SBJICHUH U TMPOIECCOB HA OCHOBE IOJYYEHHBIX
TEOPETUYECKHUX BBIBOJIOB U JI0KA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJArarOlMMU HAYYHBIMU ITOHATHUIMU:
MPOCTPAHCTBO, BpeMsi, MaTepusl (BEILIECTBO, MOJIE), ABUKEHUE, CHIIA, SHEPTHUS;

- BBIJIBUI'aTh THUITOTE3BI Ha OCHOBC 3HaHHUA OCHOBOIIOJIararomux q)HSPI‘IGCKI/IX
3aKOHOMCpHOCTCI>'I 1 3aKOHOB,

- CaMOCTOATCIIbHO TUNIAHUPOBATh U ITPOBOAUTDH (I)I/ISI/I‘{CCKI/IG OKCIICPUMCHTBI;



— XapaKTCPU30BaTh ria00aabHbBIC HpOGHGMBI, CTOAIINEC nepen YCIIOBCUCCTBOM:
OQHCPICTHYCCKHUEC, CBIPBCBBIC, DKOJIOTHICCKUEC, — U POJIb (1)I/ISI/IKI/I B PCHICHHUH 3THUX HpO6JI€M;

— peliaTh MPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHBIC M pacueTHbIe (U3NYECKUE 3aJadyd C
BBEIOOPOM  (DM3UYECKOM MOJIETH, HCIONb3ysd HECKOJBKO (U3MUECKUX 3aKOHOB WU (HOpMyT,
CBSI3BIBAIOIINX U3BECTHBIE (PU3NYCCKUE BEIIMYUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3CH;

- OOBSICHATh TPUHIUNBI PAOOTBl M XapaKTEPUCTHKU W3YYCHHBIX MAIIWH, NPUOOpPOB U
TEXHUYECKUX YCTPOUCTB;

- OOBSCHATH yCIOBHS MPUMEHEHHS (DPU3MUYSCKUX MOJIENICH MPH perieHN: (HU3NYSCKUX 3a/1a4, HAXOJAUTh aJICKBATHYIO
NPETIOKCHHON 3ajaue (PU3UUECKYI0 MOJIENb, Pa3pelaTh MpodiieMy, Kak Ha OCHOBE UMEIOIIUXCS 3HAHHM, TaK U TPU
MTOMOIIIA METOIOB OIIEHKH.

Mexanndyeckue siBJIeHHUA

— UCIIONb30BaTh 3HAHUSI O MEXaHUYECKUX SIBJICHUSAX B MMOBCEIHEBHOMN KHU3HU ISl 00€CTICUCHHUS
0€30MacHOCTH TMPHU OOpalleHUH ¢ TPUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMHU, ISl COXPAaHEHUS
3I0pOBbsl U COOJIOACHHSI HOPM JKOJOTHYECKOTO MOBEACHUS B OKpYKAIOIIEH cpele; MPUBOIUTH
MPUMEPBl TTPAKTUYECKOTO HCIOJIb30BaHUSA (DU3UYECKUX 3HAHUKA O MEXAHWYECKUX SBJICHUSX H
(bu3MYeCKUX 3aKOHAX; MPHUMEPhl HCIONb30BAHHUS BO300OHOBISIEMBIX HCTOYHHMKOB JHEPIHH;
9KOJIOTUYECKUX TTOCIICICTBUM UCCIEOBAHUSI KOCMUUYECKOTO MPOCTPAHCTB;

— pa3inyaTh TPaHUIbl IPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, TOHMMATh BCEOOILIUI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHUs MEXaHHMUYECKOW HHEpPIuu, 3aKOH COXpPaHEHUS
HUMITYJIbCA, 3aKOH BCEMUPHOIO TATOTEHMS) U OIPAaHMYEHHOCTb MCIOJB30BAaHUSI YAaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

— HAXOJUTh aJIeKBATHYIO TPEJIOKEHHON 3a/aue (U3NIECKyI0 MOJIENb, pa3pears npodiemy
KaK Ha OCHOBE MMEIOIUXCS 3HAHUI 10 MEXaHUKE C MCII0JIb30BAaHUEM MAaTeMaTH4eCcKOoro amrmapara,
TaK Y MPU MOMOIIY METOJ0B OLIEHKH.

TemioBble sIBJEHUS

— UCTIONB30BaTh 3HAHMUS O TEIUIOBBIX SIBJICHUSX B TOBCEIHEBHOW KH3HU ISl 0OecredeHus
0€30MacHOCTH TPHU OOpalIeHuH ¢ MPUOOpaMu M TEXHUYECKUMHU yCTPONCTBAMH, ISl COXPAaHEHUS
3I0pOBbsI U COOJIOZCHHS] HOPM JKOJOTHYECKOTO MOBEACHHS B OKPYKAIOIIEH cpele; MPUBOIUTH
MPUMEPHI IKOJOTUYECKHUX TOCIEICTBHA pabOThl JBUTATENICH BHYTPEHHETO CTOPAHMSI, TETUIOBBIX U
TUAPORIIEKTPOCTAHIINN;

— pas3n4aTh TpaHHIbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIMN XapakTep
(yHIIaMeHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpPAHEHHsI SHEPTUU B TEIUIOBBIX MpOIeccax) U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

— HAXOJIUTh aJICKBATHYIO TPEIOKEHHON 3a1aue U3NIECKyI0 MOJEIb, pa3penars npodiemy
KaK Ha OCHOBE MMEIOIIUXCS 3HAHHUM O TEIUIOBBIX SBJICHUSX C MUCIOJIH30BAHUEM MATEMaTHYECKOTO
amnmapara, Tak ¥ Mpy IMOMOIIXA METOJO0B OLICHKH.

SHeKTpnqecmle U MAarHuTHbIC ABJICHUA

- UCTIOJIb30BaTh 3HAHUS OO0 DIIEKTPOMATrHUTHBIX SIBICHHUSX B ITOBCETHEBHOW IKH3HH JIJIS
oOecrieyeHrs: 6€30MaCHOCTH MPH OOpaIleHNH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHECHHUs 370POBBSI U COOJIOACHUS HOPM SKOJIOTUYECKOTO MOBEICHHS B OKPYKAIOLICH Cpene;
MIPUBOAUTH MPUMEPHI BIMSHUS HJIEKTPOMArHUTHBIX U3JTy4YE€HUH Ha )KUBbIE OpPraHU3MBlI,



— pasiiniaTtb rpaHulbl MPUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB, IIOHUMAaTh BCCOGHII/Iﬁ XapakTep
(yHIITaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHHs 3JEKTPUUYECKOTO 3apsijia) U OrpaHUYEHHOCTD
WCIOJIb30BAHUsI YACTHBIX 3aKOHOB (3akoH OMa Jyist yyacTka 1emnu, 3akoH Jxoyns-Jlenma u ap.);

- UCIIOJIB30BaTh IMPUEMBbl IMOCTPOCHUS (U3MUECKUX MOJelel, Moucka U (QOpMYIHUPOBKU
JIOKa3aTeNIbCTB BBIABUHYTBIX TMIIOTE3 U TEOPETUYECKUX BBIBOJAOB HA OCHOBE JMIIMPUYECKH
YCTaHOBJIEHHBIX (DAKTOB;

— HaXOAMTh aJEKBATHYIO MPEUIOKEHHOH 3a7aue (GU3MYECKYI0 MOJIeNb, pa3peiaTh npodiemMy
KaKk Ha OCHOBE HMEIOIIMXCS 3HAHWA 00 SJICKTPOMATHUTHBIX SIBICHHUSX C HUCIHOJIb30BAaHUEM
MaTeMaTHYeCKOTo amnmnapara, Tak U IPpH MOMOIIU METOJ0B OIICHKH.

KBaHTOBLI€E fIBJIeHUS

— UCIIOJIb30BaTh MOJIyYCHHbIE 3HAHUS B IMOBCEIHEBHOM JKU3HU MPH 0OpallleHnH ¢ nprudopamu
U TEXHUYECKMMH YCTPOWCTBAMHU (CUETUMK HMOHM3UPYIOIIMX YaCTHI], JO3UMETp), A COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKatolei cpene;

- COOTHOCHUTDB SHCPTHUIO CBA3HU ATOMHBLIX ALCP C I[C(bCKTOM MacCcChbI;

— MNPpUBOAUTL HNPUMEPLI BJIUAHUA PAAUOAKTUBHBIX I/I3Hy‘-IeHI/If/'I Ha JKUBBIC OpPraHU3MBI;
IIOHUMAThb IMPHUHIIUII ﬂeﬁCTBHH JO03MMETpPa U pas3indyaTh YCJIOBHA €0 MCIIOJIb30BaAHUAA,

— IIOHUMATh J3KOJOIHYCCKHEC HpO6J'ICMBI, BO3HHUKAOMIUC TIPpHU HCIIOJB30BAHUU ATOMHBIX
BHGKTpOCTaHIII/II\/JI, U NIYTH PCUICHHUA 3TUX HpO6J’ICM, MEPCICKTUBLI UCIIOJB30BaAHWA YIIPABIACMOIO
TCPMOAACPHOI'O CUHTC3a.

DJleMeHTbI ACTPOHOMUHU

— yKa3bIBaTh OOIIME CBOMCTBA W OTJIMYMS TUIAHET 3eMHOM TPYNITBI U IJTAHET-THTAHTOB; MAJIBIX
ten ConHEeYHOH cucTeMbl M OONBIIMX IUIAHET; II0JIb30BAaThCS KapTOW 3BE3AHOTO Heba mpu
HaOJIIOJIEHUAX 3BE€3IHOr0 HeOa;

— pas3nyaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3Mmep, IBET, TEMIIEpaTypa) COOTHOCUTD LBET
3BE3/IbI C €€ TEMIIEPATypOH;

- pa3iandyaTb rMIOTE3BI O IPOUCXOKIACHUN CoJHEYHOM CHCTEMEI.

Conep:xanue yueoHOro npeamera «@u3zuka
10 ximacc (68 Jacon)
Hayunblii MeToa mo3Hanust npupoabl (1 yac)
®dusuka — pyHaaMeHTaIbHAS HayKa O npupojie. HayuHblit MeTo/ Mo3HaHuSI.

MeTo/1bI HAyYHOT'O MCCIIEOBaHUs (PU3UYCCKUX SBICHHNA. JKCIEPUMEHT U TEOPHUS B MPOIECCE MMO3HAHUS MPUPOJIBI.
[MorpemHoctn m3Mepenus Qusmdeckux BenmwduH. Haydaneie rumote3sl. Mopenn (usmdeckux sBieHud. Duzmdeckue
3aKOHBI U TEOPUU. | paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. Dusnyeckas kaptuHa Mupa. OTKPHITHS B QU3NKE —
OCHOBA IPOTPecca B TEXHUKE U TEXHOJIOTUU ITPOU3BOICTBA.

Mexanuka (24 yaca)

Cucrembl oTcUera. CKaJ'IﬂpHLIC U BEKTOPHEIC (1)I/ISI/I‘ISCKI/IG BEIMYUHBL. MEXaHHMYEeCKOE IBIKEHHE W €r0 BHIBI.
OTHOCHTEIIBHOCTh MEXaHUYECKOTO JIBIOKCHHS. MrHOBeHHas CKOpPOCTb. YCKOpCHI/IC. PaBHOYCKOpeHHOC JBUXKCHUC.
I[BI/I)KCHI/IC IO OKPYXHOCTHU C IMOCTOSIHHOM 110 MOAYJIH0 CKOPOCTBIO. HpI/IHI_[I/IH OTHOCHUTEIBLHOCTHU [ anumes.



Macca u cuna. 3akoHb! AHHaMUKA. CrtocoObl n3MepeHus cuil. VHepuraibHble CHCTEMBI OTCUeTa. 3aKOH BCEMHPHOTO
TATOTEHWUSL.

3aKkoH coxpaHeHHs UMITynbca. Kuaerndeckast sHeprus u padora. [loTeHnnanpHas 3HEPTUs Tela B TPABUTALMOHHOM
norie. [loTeHnmanpHas sHEprus ynpyro 1eopMHUPOBAHHOTO Tella. 3aKOH COXPAHEHUSI MEXaHIMUECKOH SHEPTHH.

JlaGopaTopHbie pabOTHI:

N3yuenue 3aKk0HA COXpaHEHUS MEXaHUUECKOM SHEPTHH.

MoJaexyaspuas ¢pusuka. Tepmoannamuka. (20 yacon)

MonekyaspHO — KHHETHYeCKask TEOPHs CTPOEHUS BEILIECTBA U €€ dKCIIEPUMEHTAIbHbIE OCHOBAHMUS.
AOcoimoTHasg TeMIiepaTypa. Y paBHEHHE COCTOSHUS WACAIBHOTO Ta3a.

CB3b cpeqHel KHHETHUECKON SHEPTHU TEIUIOBOTO ABMKEHUS MOJIEKY ¢ aDCOJIFOTHOM TeMIepaTypoil.
CrpoeHue KUAKOCTEH U TBEPABIX TeIl.

Buayrpennss sHeprus. Paborta u Terionepenada Kak cIocoObl M3MEHEHUs BHYTpeHHEH »Hepruu. llepBwIii 3aKkoH
TepMOAMHAMUKY. [I[pUHIUITBI NEHCTBUS TETUIOBBIX MamuH. [Ipo0IeMbl TEIUIO3HEPTETHKHY M OXpaHa OKPYKAIOIIEH Cpebl.

JlaGopaTopHbie paObOTHI:
OmneiTHas npoBepka 3akoHa I'eit-Jlroccaka.
OCHOBBI YIEKTPOAUHAMUKH (22 yaca)

DNeMeHTapHBII IEKTPHUUECKUi 3apsa/. 3aKOH COXPaHEHHUs 3JIEKTpUIecKoro 3apana. 3akoH Kymnona. Dnektpuyeckoe
noie. PasHocTs moreHnmmanoB. VICTOUHMKM IMOCTOSHHOTO TOKA. DJEKTPOABIIKYIIAs cuia. 3akoH OMma Ui HOJHON
AIIEKTPUUECKON 1enr. DICKTPUUECKUHI TOK B MeTaljIax, MEKTPOJINTAX, ra3ax v Bakyyme. 11omyrnpoBoIHUKH.

JlaGopaTopHbie pabOTHI:
Nzyuenue mocineqoBaTenbHOTO U APAJUIETHLHOTO COSIMHEHNUS TIPOBOTHIUKOB.
Nsmepenne D/IC u BHYTPEHHETO COMIPOTHUBIICHUSI HCTOYHHUKA TOKA.

IloBTOpenue (1 yac)

11 kmace
68 vacos, 1o 2 yaca B HEJEJIO.

daexkTpoauHamMuka (mpoaosikenue) (11 yacon)

MarnutHoe monie Toka. Wuaykmus wmarauutHoro mons. Cuna Awmmepa. Cuma Jlopenma. CamMOMHIYKIHUS.
NHIyKTUBHOCTh. DHEPrHUs MArHATHOTO TMOJs. MarHuTHBIC CBOWCTBA BEMIECTBA. JICKTPOJBHUTATENb. 3aKOH
3eKTpoMarHuTHOM nHaykiuu. Ilpasuio Jlenua. MUHIyKIIMOHHBINA TeHepaTop 3JIEKTPUUECKOTO TOKA.

JlaGopaTopHbie pabOThI
Habnronenue neficTBrs MArHUTHOTO TIOJISL HA TOK.
N3ydenue siBiaeHUS 3JEKTPOMATHUTHON HHIYKIUH.

DJIeKTPOMATHUTHBIE KoJ1e0anus U BOJHbL. OnTuka. (29 yaco)



KoneGartensupiii kKoHTYp. CBOOOAHBIE U BBIHYXKJCHHBIE JJIGKTPOMAarHWTHBIE KosiebaHua. [ apMoHMUecKne
JNIEKTPOMAarHUTHBIE KoJjeOaHus. DneKTpuuecknil pe3oHaHc. lIpow3BonacTBo, mepenavya u MmMoTpebiIeHHE 3IEKTPUIECKON
SHEPruM.

DJIEKTPOMArHUTHOE TI0Je. JIEKTPOMArHUTHBIE BOJHBL. CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH. CaoiicTBa
AJNIEKTPOMArHUTHBIX BOJH. [IpHHIUIIBI pauOCBS3H U TEIEBUICHUS.

CKOpOCTh CBeTa. 3aKOHBI OTPAKCHHUS W TpelloMIIeHHs cBera. MHTepdepennns cBera. Judpakmus cpera.

Hudpaxnuonnas pemerka. [lomspuzauus cera. [ucnepcust cBera. JIuuzel. @opmyna TOHKOH JuH3BL. OnTHdeckue
pUOOPEL.

IloctynaTsl cienuanbHON TEOpUU OTHOCUTENbHOCTH. [lonHas sHeprus. DHeprus Nokos. PensTUBUCTCKUIA UMITYIbC.
Jedekt Macc v SHEPrUsi CBS3H.

JlaGoparopHbie paboThI
N3mepenue moka3aTens npeIoMIICHUS CTEKIIA.
KBanrtoBasi puzuka (15 yacos)

I'mmoresa Ilmanka o kBaHTax. PoTodnekTpuueckuii 3pdekT. 3akoHbI GoTodddekra. YpaBHeHHE DUHIITCHHA IS
doroadderra. Doron. Jlapnenue ceera. KopmyckynspHO-BOTHOBOH JTyallu3M.

Mogenu ctpoenust aroma. Onbitel Pezepdopaa. OObsicHeHHE THHEHYATOTO CIIEKTPa BOJOPOAA HA OCHOBE KBAHTOBBIX
noctynaros bopa.

CocTaB u cTpoeHHe aTOMHOTO siipa. CBOMCTBA SIEPHBIX CHJI. DHEPIUs CBSI3U aTOMHBIX sifiep. Buasl pannoakTUBHBIX
MpeBpalleHnii aTOMHBIX sS7ep. 3aKOH PaJuoaKTUBHOrO pacnajaa. CBONCTBAa MOHU3UPYIOMIMX SAEPHBIX M3TydeHul. Jloza
W3IIy4EHUS.

Snepubie peakuuu. Llennas peakuus aenenus saep. SaepHas sHepretuxa. TepMosaepHbId CUHTES.
OneMenTapHble yacTulibl. DyHaaMeHTaNbHbIC B3aUMOACHCTBUSL.

JlabopatopHblie pabOThI

Habmronerne CrutonrHoTo U JIMHEHYaTOro CIIEKTPOB.

Crtpoenue Beesnennoii (7 yaco)

Paccrosane no Jlynsi, Connna u 6mmkadmmx 3Be3n. KocMmudeckue MccieoBaHus, UX HAYYHOE M SKOHOMHYECKOE
3HaueHue. [lpupoma ConHna W 3Be3], UCTOYHHKM HHeprud. Pdusznyeckue XapakTepuCTHUKH 3Be3l. CoBpeMEHHBIE
MIPEJCTABIICHUS O MPOUCXOXKAECHUU U sBoonuu ConHua u 3Be3a. Hama Manaktuka u mecto CoHEUHOM CHCTEMBI B HEM.
Hpyrue ranakruku. I[Ipeacrasienue o pacuvpeHun BeeneHHOM.

IHoBTOpenue ( 6 yacos)

[To mporpaMme 3a roa y4aiiecs JOJKHbI BBIMOJHUTD 4 KOHTPOJIBHBIX paboT u 4 1a00paTopHBIX PadoT.

TeMaTH4yeckoe MIIAHMPOBAHUE

10 xknacc
Ne TEeMAa Kosn4yecTBo KonTpoabhbie JlaGopaTropHble
4acoB padoThI padoThl
1 BBenenue 1 0 0
2 MexaHuka 24 2 1
KUHeMamuxa 9 1
OUHAMUKA 8 1




3AKOHbl COXPAHECHUSL 7 1
3 | Moaekyasipaas pusuka. TepmoguHamuka 20 1 1
OcHo8bl MONIEKYNAPHO-KUHEMUYeCKOU 6
meopuu
Temnepamypa. Snepaus menioo2o 2 1
08uUdICEeHUs
Bzaumnwie npespawenus scuokocmeti u 3
2a308. Teépovie mena
OcCHO8bL MEPMOOUHAMUKU 7 )i
4 OCHOBBI YJIEKTPOAMHAMHKH 22 1 2
Inekmpocmamuxa 9
3aKOHbl NOCMOAHHO20 MOKA 8 1 2
DnexmpuyecKkull MoK 8 pasiuiHblx cpeoax 5
5 IloBTOpEHHe 1
6 Hroro 68 4 4
KajennapHo-rematuyeckoe mianuposanue 10 kiaace
Ne Tema ypoka Koanuect Hcnoan3oBanue Mpumeyanue
n/n BO YaCOB 000pynoBaHusl
Beenenue (1 yac)
1/1 | Yto u3yuaet puzuka. Ou3ndecKue SBICHUS. 1
HaOroieHust 1 OIBITEL.
Mexanuka (24 yaca)
Kunemamuxka (9 uacos)
2/1 MexaHndeckoe JBMKEHHE, BUIBI 1
JIBIDKCHUM, €T0 XapaKTEPUCTHKHU.
3/2 | PaBHoMepHOe nBuxkeHHE Tel. CKOpOCTb. 1
YpaBHeHHE PaBHOMEPHOTO JIBHKCHUS.
Pewenue 3amau.
4/3 | I'paduku npsAMOTUHEHHOTO PaBHOMEPHOTO 1
JBIKeHus. Pemienue 3amau
5/4 | CkopocTh NpU HEPABHOMEPHOM JIBHKEHUU. 1 ®poHTanbHas
MrHoBeHHast cKopocTb. ClioxkeHue nabopatopHas
CKOpocCTei pabora «M3yuenue
PaBHOYCKOPEHHOT'O
NPSIMOJIMHEMHOTO
JBYDKCHUS»
ITATUB J1aOOPaTOPHBIH,
MEXaHUYECKasi CKaMb,
OpyCOK JepeBsH-
HBI, DJICKTPOHHBIN
CEeKYyHJIOMep
C JaTYUKaAMHU,
MarHuTOymnpaBiisieMble
FepKOHOBBIC JaTYUKHU
CEeKyHJIoMepa
6/5 | llpsimonuHeitHOE paBHOYCKOPEHHOE 1
JIBUKCHHE.
7/6 | Pemenue 3a1a4 Ha ABMKEHHE C 1
MIOCTOSTHHBIM YCKOPEHHUEM.
8/7 | Aewxkenwue Tein. [locTynarensHoe 1 UlabopaTopHas
nBrKeHrne. MaTtepuanbHas Touka. V3yuenue abota Ne 1




ABWIKCHUS TECJIA MO0 OKPYKHOCTHU.

«3yyeHue ABU-KEHUS
TeJa Mo OKPYKHOCTH»:
BECHI 3JIEKTPOHHBIE,
[ITATUB J1aOOPATOPHBIIL C
nep:kaTenem,
MUHAMOMET], HUTb,
lIeHTa MepHas,

TucT Oymary,

Cpy3, 3JIEKTPOHHBIN

CEKYHJIOMEp
9/8 | Pemenue 3agau no reme «KuHemaTukay.
10/9 | KontponpHas padora Ne 1 "Kunemaruka'".
Jlunamuxa (8 uacos)
11/10 | B3aumonetictBue Ten B ipupoie. SBneHue
uHepuuu. MHepuunanbHas cuctemMa oTcuera.
[TepBblii 3ak0H HproTOHA.
12/11 | ITonsiTHE CHIIBI KAaK MEPBI B3aUMOJICHCTBUS
ten. Pemenue 3anad.
13/12 | Bropoii 3akon Hetotona. Tpetuii 3akoH
HproToHa.
14/13 | IlpuHuun oTHOCHTEILHOCTH I amuiest.
15/14 | SIBnenue taroreHus. I'paBuTaiioHHbIE
CHUJIBL.
16/15 | 3aKkOH BCEMHPHOTO TATOTCHHUSI.
17/16 | IlepBas kocMu4eckas CKOpocThb. Bec Terna.
HeBecoMoCTh U eperpy3Ku.
18/17 | Cunsr YOPYIrOCTH. Cuibl TPpCHHU. CDpOHTaJ'IBHaH
maGopatopHas pabora
«3ydeHne ABUKEHUS
Tea Mpu IeUCTBUU CHIIBI
TPEHUS»: ICPECBIHHBIN
Opycok,HabOp TPY30B,
MeXaHUYeCKasi CKaMbs,
ITUHAMOMET]
3axonwl coxpanenust (7 4acos)
19/18 | NUmmynbe MaTepuaabHON TOUYKH. 3aKOH ®poHTaNbHAA
COXpaHEHHUs UMITYJIbCa. nabopatopHas paborta
«HccnenoBanue ynpy-
roro ¥ HEYNPYTroro
CTOJIKHOBEHUS TEJ»:
UTHHPBI
MeTauIn4ecKue (anro-
MHUHUEBBIN U CTAJIbHOM),
HUTb, TUIACTUJINH, [ITa-
TUB J1a0OpPaTOPHBIiL C
JlepKaTeseM, JIMHEHKa
20/19 | PeaxtuBHOe nBmxeHue. Pemenue 3amaq
(3aKOH COXpaHEHHUs UMITYJIbCa)
21/20 | Pabora cunbl. MomHocTh. Mexannueckas
SHEPrus Teja: MOTeHIMAIbHAS U
KHHETUYecKasl.
22/21 | 3akOH COXpaHEHHs YHEPTHH B MEXaHHKE.
23/22 | JlJaboparopnas pabota Nel. «M3yuenue UlaGopaTopHas pabora Ne




3aKOHA COXPaHEHHUsI MEXaHUYECKOMN
SHEPTUM.

2 «3y4yeHue 3akoHa
COXpaHEHUs SHEPTHH»:
MPY>KHUHA KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 wrt.), mraTuB
1ab0paTOPHBIH ¢
JIep>KaTesIeM, JUHEHKA

24/23 | Obobmaromee 3ansTre. Pemienne 3amad. 1

25/24 | KontponbHas padota Ne 2. "JI[unamuka. 1
3aKkOHBI COXpPAHEHHs B MEXaHUKe" .

MouJexyasipaas puszuka. Tepmogunamuka (20 yacon)

OcCHOBbI MONIEKYNAPHO-KUHemuyeckou meopuu (6 4acos).

26/1 | Ctpoenue BemectBa. Mosekyna. OCHOBHbIS 1
nosiokeHuss MKT. DkcniepuMeHTanbHoe
JI0KAa3aTeIbCTBO OCHOBHBIX TIOJIOKEHUI
MKT. BpoyHOBCKO€ JIBUKEHHUE.

27/2 | Macca monekyn. KonndecTBo BeriecTna. 1

28/3 | Pemenne 3a1a4 Ha pacyeT BEJIMYMH, 1
XapaKTEPU3YIOIIMX MOJIEKYJIbL.

29/4 | Cunsl B3aumopeiicteus Monekyi. CTpoeHue 1
TBEPABIX, KHUJIKHX U Ta3000pa3HBIX Tell.

30/5 | Uneanpusii raz 8 MKT. OcHOBHOE 1
ypaBHeHue MKT.

31/6 | Pemenue 3amau Ha Temy «TeroBoe 1

JABHXKCHHC MOJICKYJD»

Temnepamypa. Dnepeus meniogo2o 0gudiceHus Monexy (2 uaca)

32/7

Temmnepatypa. TensoBoe paBHOBecHE.

1

33/8

AOcomoTHas TemnepaTypa. Temmneparypa —
Mepa CpelHEe KNHETUYECKOM SHEPTUn
JIBUOKEHUSL MOJIEKYIL.

1

Ypasnenue cocmosinus udeanvnozco 2asa. I'azosvie 3axonul (2

yaca)
34/9 | YpaBHEHHE COCTOSIHUS UICAITHHOTO rasa. 1
I"a30BBIC 3aKOHEI.
35/10 | JlabopaTopHas pabora Ne2. «OmnbITHas 1 UlaGopatopHast pabora No

IpoBepka 3akoHa [ eit-JIroccakay.

3 «OkcnepuMeHTanbHas
MpoBepKa 3aKoHa ['ei-
UTroccakay: naTumk
IMaBJICHUSI, TATYUK
TeMIepaTyphl, ITaTUB,
COCya IJIsl IEMOHCTpaluH
ra30BbIX 3aKOHOB,
NMUHENWKA, COCYH ¢ TEMION
BOJOM, COCY C XOIOAHOU
BOJIOM

Bzaumnwie npespawenusn scuokocmett u 2eazos. Teepovie mena (3

yaca)

36/11 | HaceimeHnslii map. 3aBUCUMOCTb J1aBJICHUS 1 ®poHTanbHas
HACBIIIEHHOIO Mapa OT TEMIEPATYPHI. nabopatopHas pabora
Kunenue. Mcniapenue ;xuaKoCTEH. «M3mepenue

BJIAJKHOCTH BO3AYyXa»:




JNAaTUYUK TEMIIEPaTyphl,
TepMOMETp, MapJs,
COCyJl C BOJIOU

37/12

Bita)kHOCTBh BO3/1yXa U €€ U3MEPEHHUE.

38/13

Kpucraninueckue u amopdHbIe Tena.

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | Buyrpennss sueprusi. Pabora B JleMoHcTpanus
TEPMOJIMHAMUKE. «M3meHeHne
BHYTPEHHEH dHEPTrUu
TeJla IpU TPEHUU U
yaape»: JaT4uK
TeMIepaTyphl, ABE
JIOCKH, /IBE€ CBUHIIOBbIE
MJACTUHKHU, MOJIOTOK
40/15 | KonnuectBo TemtoTel. Y AejibHAA
TEIJIOEMKOCTb.
41/16 | TlepBblii 3aKOH TEPMOIUHAMUKH. Perienne
3aj]a4.
42/17 | HeoOpaTuMoCTh MPOLIECCOB B IPUPO/IE.
Pemenue 3amay.
43/18 | Ipunnun aevictus u KI1/] TermmoBbix
JIBUTATEJICH.
44/19 | IToBTOpUTENHHO-0000IAOIINNA YPOK I10
temaM «MounekynsipHas pusmka.
TepMoIMHaMUKaY.
45/20 | KontponsHas padota Ne 3.

«MonexynsipHas ¢puzuka. OCHOBBI
TEPMOAMHAMUKI.

OCHOBBI 3J1eKTPOIMHAMHUKH (22 yaca)

Inexmpocmamuxa (9 uacos)

46/1

Yro Takoe anekrpoauHamuka. CtpoeHue
aToma. DJIEeKTPOH. DIEeKTpUUECKUil 3aps U
AJIEMEHTAPHbIE YaCTHIIbL.

4772

3aKOH COXpaHEeHHsI SJCKTPUUECKOTO 3apsiia.
3akoH KyioHa.

48/3

Penrenue 3amau. 3akoH cOXpaHEHUs
HIICKTPUUYECKOTO 3apsijia u 3akoH KyroHa.

49/4

DnekTpuyeckoe nose. HanpsixkeHHOCTh
ANeKTpudecKkoro noJjs. [IpuHmn
cynepno3uimu noJieil. Pemenue 3amady.

50/5

Cwi0BbBI€ JIMHUM 3JIEKTPUYECKOTO TTOJIS.
Pemenune 3agau.

51/6

Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
KynoHna, npuHumna cyneprnosuium, 3aKoHa
COXpaHEHUs IEKTPUYECKOrO 3apsiaa.

52/7

IloTenmuansHas OHEPTHUA 3apsKCHHOTO TClla
B OAHOPOAHOM BJICKTPOCTATUYCCKOM I10JIC.

53/8

IToTenmuan SJICKTPOCTATHYCCKOI'O ITOJIA.
Pa3HOCTh MOTEHIIUAIOB. CBs3b MCKIAY
HAMPA)KCHHOCTHIO ITOJIA Y HAIIPSXKCHUCM.

54/9

Konpaencaropsl. Haznauenue, ycTpoiicTBO 1
BUJIBI.




3axonwvl nocmosinno2o moxa (8 uacos)

55/10

DNEeKTpUYECKUd TOK. Y CI0BHUS,
HE0OXO0UMbIE ISl €r0 CYHIECTBOBAHMSL.

56/11

3akon OMa 11t ydacTka LEu.
[TocnenoBarensHOE M MapaIeIbHOE
COEIMHEHHE MPOBOJHUKOB

JemoHcTpanus
«Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA
B NPOBOJIHUKE OT
HaIpsKEHUA» . TaTUYUK
TOKa, JaTYHUK
HaIpsKEHUS, pe3UCTOoD,
peocTaT, UCTOUYHHK
NUTaHUS, KOMIUIEKT
IPOBOJOB, KJIIOY

57/12

JlaGopatopHas paborta Ne3: «3yueHue
M0CJIEI0BATENBHOTO U apaljIeIbHOTO
COEJIMHEHUS TIPOBOJIHUKOBY.

UlaGopaTopHas pabota Ne
4 «3yuenune
MapajiebHOrO U
MOCIICIOBATEIHLHOIO
COCIMHCHHUS
MPOBOJHUKOBY: TaTYUK
TOKa, TaTYHK
HATPSOKEHUS, aMIIEpMETP
NBYXTIIPEIEIbHBIN,
BOJILTMETP
NBYXTIPEIEIbHBIN,
PE3UCTOPHI, HICTOUHUK
MU TAHUS, KOMILICKT
MPOBOJIOB, KJIIOY

58/13

PabGora u MOIIHOCTB ITOCTOSAHHOI'O TOKA.

®poHTanbHas
nabopatopHas pabora
«M3mepenue paboThl U
MOIIHOCTH
AJIEKTPUUYECKOrO TOKay:
JTATYUK TOKa, TaTUUK
HanpsKEHHUS,
aMIiepMeTp
JIBYXIIPENEIbHBIN,
BOJIbTMETP
JIBYXIIPENEAbHBIN,
JaMII0YKa, UCTOYHUK
MUTAHUS, KOMILIEKT
IPOBOJOB, KJIIOY

59/14

DneKTpoABMKYIas cuiia. 3akoH Oma st
IIOJIHOU LIEMH.

60/15

JlaGopaTtopHnas padota Ne4. «M3mepenne
OJ1C u BHYTPEHHETO CONPOTUBIICHHUS
HCTOYHHUKA TOKa.

UlaGopatopHast pabora Ne
5«U3mepenne D/IC n
BHYTPEHHETO COMPOTHUB-
IIeHHS] UICTOYHUKA TOKa»:
ITaTYUK TOKA, JaTYUK Ha-
MpSKEHUSI, aMIEPMETP
NBYXTIPEIEIbHBIN,
BOJIBTMET]
NIBYXTIPEIEIbHBIN,

C3UCTOP, HCTOYHHK




MUTAHUS, KOMILIEKT
[IPOBOJIOB, KJIIOY
61/16 | Pemenue 3amay (3aKOHBI TOCTOSTHHOTO 1
TOKA).
62/17 | Kontponbnas padota Ne 4. "3akoHbI 1
MIOCTOSIHHOTO TOKay.
InexmpurecKuil MoK 8 paziuiHbIX cpedax (5 4acos)
63/18 | Dnekrpuueckas IPOBOAMMOCTD PA3ITUUHBIX 1
BEILECTB. 3aBUCUMOCTb CONIPOTUBIICHUS
IIPOBOJIHUKA OT TEMIIEPATYPHI.
CBepXIIpoBOJIUMOCTb.
64/19 | DnexTpuueckuii TOK B MOIYIIPOBOJHUKAX. 1
[IpumeHeHne moynpoBOIHUKOBBIX
puOOpOB.
65/20 | DnekTpuueckuil TOK B BaKyyMme. 1
DJIEKTPOHHO-JTyueBasi TpyoOKa.
66/21 | Dnexkrpuueckuil TOK B )KUAKOCTAX. 3aKOH 1
IEKTPOIIN3A.
67/22 | DnekTpuuECKHUil TOK B ra3ax. 1
HecamocTosTenbHbIN U CAMOCTOSITENIBHBIN
pa3psiabl.
IToBTOpenue (1 yac)
68/1 | IToBTOpEHME. 1
TemaTnueckoe NIAHUPOBAHUE
11 kaace (68 yacoB 2 u/B HeeJ1I0)
KasennapHo-remaTuyeckoe mianuposanme 11 kiacce
Ne Tema ypoka Koumnuect HUcnonb3oBanue IIpumeyanue
n/n BO 4acoB o0opynoBaHus
1. OcHOBBI JIeKTPOAUHAMUKH (Mpoaoxenue 10 11
KJjacca)
1 MarsuTHoe I10Jie, €I0 CBOMCTRBA. JemoHcTpanus
«3mepenue nous
MOCTOSTHHOTO MarHUTa»:
JaTYUK MAarHUTHOTO
TOJIS, TTIOCTOSTHHBIH
MAar"uT IMO0JIOCOBOM.
JemoHcTpanus
«3mepenue nous
BOKPYT MIPOBOJIHUKA C
TOKOM»: TaTYUK
MarHuTHOTO MOJIs, ABa
HITaTUBA, KOMIUIEKT
MPOBOJIOB, UCTOUYHUK
TOKa, KJII04
2 MarHuTHOE 10J1€ NOCTOSTHHOTO JIEKTPUYECKOTO
TOKa.
3 JlelicTBMEe MarHUTHOIO IOJISl HA TPOBOJIHUK C
tokoM.JIaboparopras pabora Nel.




«HabOmronenune neficTBASI MarHUTHOTO TIOJISI Ha
TOKY.

4 JlelicTBME MarHUTHOTO MOJISl HAa ABWKYIIUICA
3JIEKTPUUECKUH 3aps/l.
5 Pemienue 3aau o reme «MarHuTHOE MOJIEY.
6 SIBiieHUE IIEKTPOMArHUTHON MHAYKIIUH.
MarHuTHbBIN MOTOK. 3aKOH 3JIEKTPOMarHuTHOM
WHJTYKIIMH.
7 Hanpasnenue nnaykurnoHHoro toka. [Ipasumio
Jlenna.
8 Camounaykiusa. MTHIYKTUBHOCTb.
9 JlaboparopHas paGUOTa Ne2. «M3ydenue spneHus TTaGopaTopHast pa6ota Ne
AIEKTPOMATHUTHOM WHIYKIIHI. D «3axon Mapaes.
SIBIeHIE
BIIEKTPOMAarHUTHOM
MHIYKLIUHAY»: JTaTYUK
HAIpPsHDKEHUS, JaTYUK
IMArHUTHOTO I10JI4,
NMUHENKa, KaTyllIKa-
MOTOK, TOCTOSHHBIN
MOJIOCOBOM MarHwmr,
TpyOka u3 [I1BX,
KOMIIJIEKT IIPOBOJOB,
[ITaTUB C AEprKATEIEM
10 DNIEKTPOMArHUTHOE MOJIE.
11 Kontponbenas padora Nel. «MarautHoe moie.

BHeKTpOMaFHHTHaﬂ HHIAYKIIUS.

2. Kose0anusa " BoaHbI. OnTHKA.

29

12 CB00OOHBIC U BRIHYXICHHEBIC
3JIEKTPOMArHUTHBIE KOJICOaHUsL.
13 KonebatensHblil kKoHTYp. [IpeBpamenne
SHEPTHH MIPH AJIEKTPOMArHUTHBIX KOJIEOaHUSX.
14 IlepeMeHHBIl 3IIEKTPUYECKUH TOK. JemoHcTpanus
«N3mepenue
XapaKTEPUCTUK
IIEPEMEHHOTO TOKa»:
JBYXKaHaJlbHas
[IpUCTaBKa-
ocumiuiorpad, 3ByKoBou
reHeparop, Habop
1po0BOJIOB
15 I'enepupoBaHue 3IEKTPUIECKON SHEPIUN. JemoHcTpanus
TpanchopmaTopst. «Tparcpopmaropy:
JBYXKaHaJIbHas
[pUCTaBKa
ocrusuiorpad, 3ByKoBO#
reHepaTop, MHOrooOMO-
TOYHBIN
TpanchopmaTop, Habop
IIPOBOJIOB
16 Pemenue 3amad mo teme: « TparncopmMaTopbi».
17 ITpou3BOACTBO U UCIIOJIB30BAHUE

SHCKTpH‘IeCKOﬁ OHCPIUu.




18 ITepenaua 351€KTPOIHEPTUH.
19 OnexkTpoMarHuTHas BoiHa. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH.
20 [IpuaTnn paguorenedhOHHON CBSI3H.
IIpocTelmuil paJuonpUEeMHUK.
21 Panuonoxanums. IloraTue o TeaeBUACHUH.
Pa3BuTHE CpeiCTB CBSI3H.
22 Kontponbshas padora Ne2. «DmeKTpoMarHuTHBIC
KOJICOaHHMSI U BOJIHBIY.
23 CKOpOCTH CBETA.
24 3akoH oTpakeHUs cBeTa. Pemenue 3a1a4 Ha
3aKOH OTpa’K€HHE CBETa.
25 3aKkoH mpejoMIIeHUs CBeTa. Penienue 3anay Ha
3aKOH IPETOMJICHHS CBETA.
26 | Jlaboparopnas pabota Ne3. «M3mepenue JlabopatopHas pabora
TOoKa3aTeJisd IPEIOMIICHUS CTCKIIa. No 4((H3MepeHHe
rmokasareis
NPETOMIICHUS CTEKIIa»:
OCBETUTEIb C UCTOYHHU-
KOM CBETa Ha
3,5 B, uctounuk
MMUTAHUS, KOMILUICKT
[IPOBOJIOB, LIEIEBAs
nuadparma, moMyIu-
JIWH]P, TUIAHIIET HA
IUIOTHOM JIUCTE C
KPYTOBBIM
TPaHCIIOPTUPOM
27 | Jlunza. IlocTpoerne n3o0pakeHus B INH3E. UlaGopaTopHas padora Ne
5 «Onpenenenue
ONTUYECKOUN CUJIIBI U
(hOKYCHOTO pacCTOSTHHS
coOuparonieil TMH3BD):
OCBETUTEIIb C
MCTOYHUKOM CBETA HA
3,5 B, HCTOYHHK NHTAa-
HUS, KOMIUIEKT
[MPOBOJOB, LIEJIEBas
nmuadparma, sKpaH
CTAJILHOM,
HAIIPaBJIAOIIAs C
M3MEPUTEIBHOM IIKAIOM,
CcoOMparoIre JNH3HI,
jpacceuBarollas JnuH3a,
Cl1ana
«Monens npeaMeTa» B
enrepe
28 Hucnepcus cBera.
29 Wnrepdepennus ceeta. Audpakuus cBera.
30 [Tonspuzanus ceera.
31 Pemenue 3agau mo teme: «Ontuka. CBETOBBIE
BOJIHBDY.
32 KonTtponpsnas padora Ne3. «Onruka. CBeToBbBIE

BOJIHEBI».




33

[loctynmaTel TeOpHH OTHOCHTEIHHOCTH

34 PendaruBucTckuii 3aK0H CIHOKEHUS CKOPOCTEM.
3aBUCUMOCTb SHEPIHHU TEa OT CKOPOCTH €0
JIBIKEHUs. PeIsiTUBUCTCKAs IMHAMUKA.

35 CBs13b MEXKy MacCOM U SHEPTUEH

36 Bunp! uznydenuii. 1llkana 3nekTpoMarHuTHEIX
BOJIH.

37 CHeKTphl U CTIeKTpalibHbIE anmnapaTsl. Buisl
criekTpoB. CreKTpaIbHBINA aHATH3.

38 Jlabopartopnas pabota Ned. «HabmoneHue
CIUIOLIHOIO U JIMHEHYATOr0 CIEKTPOBY.

39 WndpakpacHoe u yiapTpaduoneToBoe
M3ITYYCHUS.

40 PentrenoBckue nyuu.

3. KBanroBas ¢pu3zuka 15

41 ®Dotorddexr. YpaBHeHHe DUHIITEHHA.

42 DoTOHEL.

43 [Tpumenenue dporosdexra.

44 Crpoenne aroma. OnsITH Pesepdopna.

45 KgsanToBsie moctynartel bopa.

46 Jlazepsl.

47 CtpoeHue aTOMHOTO siipa. SlnepHble CHUJIBL.

48 DHeprus CBsI3U aTOMHBIX SIIEP.

49 3aKoH paguoaKTHBHOTO paciaja.

50 Snepuble peakuuu. [enenue saep ypaHa.
[lenHble siIEpHBIE peaKkUMU. S OEpHBII peakTop.

51 [Ipumenenue sigepHoi 3Heprun. buonoruveckoe
JICWCTBUE PAJIMOAKTUBHBIX U3JTYYCHUM.

52 Kontponbhas pabora Ne4. «CBeTOBbIE KBaHTHI.
Du3nKa aTOMHOTO SIAPay.

53 ®u3uKa 3J€MEHTapHbIX YaCTHULL.

54 Ennnas ¢puzndeckas kapTHHA MUpA.

55 ®u3nKa 1 HAy4HO-TEXHUYECKAs] PEBOIOLUSI.

4. Ctpoenue BceenHoii 7

56 Crpoenne CoTHEYHOU CUCTEMBI.

57 Cucrema 3emisi-JIyHa.

58 O6mue ceenenus o ConHie.

59 WcTouHuKY 3HEPTUM U BHYTPEHHEE CTPOCHUE
Connua.

60 ®dusnyeckas Ipupoa 3Be3/I.

61 Hama I'anaktuka. [IpoctpancTBEHHBIE
Macirta0bsl Ha0mronaeMoii BeeseHHoi.

62 [IpoucxoxaeHue 1 3BOJIIOLMSA FalakTUK U 3BE3/I.

6. IloBTOpenue 6

63 [ToeTOpenue «KunemaTrka

64 [ToBTOpeHue «lnHaMuka»

65 [ToBTOpeHHEe «3aKOHBI COXPaHEHUS»
66 [ToBTOpeHUE «DNEKTPOCTATHUKA»

67 [ToBTOpEHUE «DNEKTPOAMHAMUKAY»
68 Urtorosoe noBTopeHue
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