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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma eCTeCTBEHHOHAYYHOW HAIPaBICHHOCTU MO (U3UKE C HCIOJIB30BAaHHEM
obopynoBanus nentpa «Touku poctay s yueOHoro npeamera «DPusnka. ba3oerit yposens. 10 — 11
Kiacce» coctarieHa Ha ocHoBe: @PI'OC COO u pa3paboTaHa B COOTBETCTBUHU C:

o @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 oOpa3oBanum B
Poccuiickoit deneparun» (¢ u3Mm. u 1o1m., BCTym. B cuity ¢ 01.09.2020);

e TpeboBanusME DeneparbHOrO TOCYJAPCTBEHHOTO O0pa30oBaTEIbHOTO CTaHAApTa OCHOBHOTO
oOmero oOpa3oBanHust (yTB. MpHKa3oM MUHHCTEpCTBAa 00pa3oBaHWsl M Hayku Poccuiickoit
®enepauuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HanuoHanbHOro mnpoekTa «OOpa3oBanue» (yrB. mnpesuguymoM CoBera mpu
[Ipesunenre P® mo crparern4eckoMy pa3BUTHIO M HAlUMOHAIBHBIM IIPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBeHHoil mnporpamMmoil Poccuiickoit ®enepanuu «Pa3Butne o0pa3oBaHus» (yTB.
[TocranoBnenuem I[lpaButensctBa P ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJICHHUH TOCYIapCTBEHHOMU mTporpammbl Poccuiickoit deneparum «Pa3zButne o6pazoBaHus»;

e y4eOHBIM IUIAHOM U OCHOBHOM 00pa3oBatenbHoi iporpamMmbel MBOY «I1I-U COO c.Yanen»;

e MeToAMYECKUMU  PEKOMEHJIAlUsIMU o CO3/JaHHIO0 u (G YHKIIMOHUPOBAHUIO B
0011e00pa30BaTEeIbHBIX OpPraHU3alUAX, PACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJbIX
ropojax, IEHTPOB OOpa30BaHUs ECTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HampaBlIEHHOCTEH
(«Touka pocrtay) (YTBepKIEHBI pacmopsbkeHHeM MHHHCTEpCTBa MpocBemeHus Poccuiickoit
Oenepanuu ot 12 ssuBaps 2021 r. Ne P-6).

o ®usuka. Paboune nporpammel. [Ipeamernas nunus ydeOHukoB cepun «Kmaccuueckuit kype». 10
— 11 xnaccel. ABrop:A.B.IllaTtanuHa.

Peanmuzamust paboueld y4eOHOW TPOTpPaMMBbI OCYIIECTBISETCS C TIOMOIIBIO YYCOHHKOB:
«Duzukay g 10 m 11 xmaccoB nuaum «Kiaccuueckuit kype» aptopoB [.5.Mskuiiesa,
b.b.byxoBnera, H.H.Corckoro, B.M.Yapyruna mnon penakumeit H.A.IlapdenpTheBoii., M.
«IIpocsemennen, 2020.

[IporpamMma ompenensier cofepx aHue U CTPYKTYpy yueOHOTO MaTepuaia, Mocie10BaTeIbHOCTh
€ro uU3y4eHus, Myt (popMUpPOBaHUS CHCTEMbI 3HAHHM, YMEHUN U CIIOCOOOB JIESTEIBHOCTH, Pa3BUTHS,
BOCITUTAHUS U COLMATU3ALINN YUAIUXCSL.

Coznanue nentpa «Touka poctay npeanoiaraeT pa3BuTHe 00pa30BaTeIbHON HHPPACTPYKTYPHI
o011eo0pa3oBaTeIbHOM OpraHU3aliy, B TOM YUCIIe OCHAIlEHUE 00111e00pa30BaTeIbHON OpraHnu3aluu:

1. oOopynoBaHuem, cpeiAcTBaMH OOy4eHHS M BOCHUTAHHS [ HU3ydyeHuss (B TOM 4YHUCIe

9KCIEPUMEHTAJILHOT0) MPEIMETOB, KYypCOB, AWUCHUIUIMH (MOJIYJei) ecTeCTBEHHOHAYyYHOU

HAMpaBJICHHOCTH TMPU peaiu3allid OCHOBHBIX  0O0Ie00pa30BaTENbHBIX MPOTpaMM |

JOTIOTHUTEBHBIX 00IIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIE MJIs PaCIIUPEHHS

coJiepkaHus yueObHoro npenmera «Ou3nkay;

2. oOopymoBaHHEM, CpeACTBaMH OOY4YeHHMs ¥ BOCIUTAHUS MJIs peald3aludd [porpaMm

JIOTIOTHUTEIHLHOTO 00pa30BaHuUs €CTECTBEHHOHAYYHOW HANIPAaBIEHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYIOBAHHUEM.

[IpodmibHbli  KOMIUIEKT — oOopyaoBaHust — oOecrieunBaeT  3(PQEKTHUBHOE  JOCTHKEHHE
o0pa3oBaTeNbHBIX ~ PE3YyJNbTATOB  OOy4arOIMMHUCS [0  HporpaMMaM  €CTECTBEHHOHAay4yHOM
HaNpaBJICHHOCTH, BO3MOYKHOCTh YTIyOIE€HHOTO M3Yy4eHMs OT/AENbHBIX MPEJAMETOB, B TOM YHUCIE JUIS
¢dopmupoBaHus  M300pETATENBCKOTO,  KPEAaTUBHOIO,  KPUTHYECKOTO  MBILIUICHUS,  Pa3BUTHA
(GYHKIMOHATBHOH TpPaMOTHOCTH Yy OOydYaloIUXCs, B TOM 4YHCIE €CTECTBEHHOHAy4yHOH W
MaTeMaTHYECKOH.

OKCIIEpUMEHT SIBISETCS UCTOYHUKOM 3HAHUUM U KPUTEPUEM HMX UCTMHHOCTH B Hayke. KoHnenmus
COBPEMEHHOT0 00pa30BaHUA IMOJPA3yMEBAET, YTO B y4eOHOM 3KCIIEPUMEHTE BEIYIIYIO POJIb JOJDKEH
3aHATh  CAMOCTOATEbHBIM  HCCIIEOBATENBCKUNA  y4EHMYECKHH  dkcriepuMeHT. (CoBpeMEHHbIE
SKCIIEpUMEHTAIbHbIE HCCIIEAOBAaHU MO (PU3MKe yXKe TPYAHO MNPEACTaBUTHh 0€3 MCIOJIb30BaHUS HE
TOJIKO @HAJIOTOBBIX, HO U IHU(POBBIX U3MEPUTEIbHBIX MPHOOPoB. B denepanbHOM rocyaapcTBEHHOM
oOpa3oBatensHOM cranaapte (nanee — PI'OC) mponucaHo, 4TO OJHUM U3 YHHUBEPCAIBHBIX YUEOHBIX



nevictBuil (mamee — VYVY/I), mpuoOperaeMbIX y4aluMHCS, IODKHO CTaTb YMEHHE «IIPOBEICHHS
OMBITOB, IPOCTBIX AKCHEPUMEHTAJIbHBIX MCCIEAOBAHUN, NPSAMBIX MU KOCBEHHBIX H3MEpPEHHH C
WCTIOJIb30BAHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEILHBIX IPUOOPOBY.

Y4eOHBI JKCIIEPUMEHT MO (PU3HMKE, MPOBOJMMBIA Ha TPaJUIIMOHHOM oOopymoBaHuu (06€3
npUMeHeHHusT HU(QPOBBIX JIabopaTopuii), HE MOXXET B MOJHOH Mepe OOECIeYHTh pelIeHHe BCeX
o0Opa3oBaTeNbHBIX 33/7a4 B COBpeMeHHOW mikoyie. CIoXuBIIAsCS CHTyalusi 0OYyCJIOBICHA
CYIIIECTBOBaHUEM psifia MpoOIeMm:

*  TpaJUMLMOHHOE IIKOJIbHOE 000pYJOBAaHUE M3-3a OIPAHUYEHUS TEXHMUYECKUX BO3MOYKHOCTEU
HE M03BOJISIET IPOBOIUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0OBAHUS;

*  JITUTENBHOCTh TMPOBEACHUS (U3MUECKUX UCCIEAOBAaHUM HE BCErjJa COMIACyeTcsl C
JUINTEIbHOCTBIO YUEOHBIX 3aHITUMH;

*  BO3MOXHOCTh TpOBEACHHUS MHOTUX (DU3MUECKUX HCCIEIOBAHUN  OrpaHUYMUBAETCA
TpeOOBaHUAMU TEXHUKU O€30TIaCHOCTH U JIp.

Hudposas mnabopaTopusi KapAWHAJIbHBIM 00pa3oM M3MEHSET METOJUKY U COJAepKaHHe
AKCIEPUMEHTAJIbHON JESITEIbHOCTU U MIOMOTaeT PEeIIUTh BbIIIENIEpeuncieHHble mpooaemsl. upokuit
CHEKTp IM(POBHIX JAaTYUKOB IO3BOJSET y4alllUMCS 3HAKOMUTBHCS C MapaMmerpamu (U3HYEcKOro
SKCIEPUMEHTAa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha KOJMYECTBEHHOM YpoBHE. C MOMONIbIO
uuppoBoi J1a6OPATOPUM MOKHO MPOBOAMTH JUIMTENBHBIM AKCHEPUMEHT Jla)ke B OTCYTCTBUU
sKcniepuMenTaropa. Ilpu 3ToM u3MepsieMble NaHHbBIE W pe3ylbTaThl UX 00pabOTKH OTOOpa)aroTcs
HEMOCPEJCTBEHHO Ha 3KpaHe KOMIBIOTEPA.

B mpouecce ¢opmMupoBaHus SKCHEPUMEHTAIbHBIX YMEHMH MO (QHU3UKE Yydalluhcs YUUTCS
MIPEJICTaBIATh HHPOPMAINIO 00 HCCIET0BAHNHU B YETHIPEX BUIAX:

* B BepOaJbHOM: ONHUCHIBATH AKCIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb 3KCIEPUMEHTa,
¢buKcHpoBaTh BHUMAHHUE HA U3MEPSIEMbIX (PU3NUECKUX BEIMYMHAX, TEPMUHOJIOTUH;

* B TAaOJUYHOM: 3aMOJHATH TAOJHIIBI JAHHBIX, JISKAIIUX B OCHOBE IOCTPOEHUS TpadukoB (TIpu
9TOM Y YYalIUXCs BO3HUKAET NEPBUYHOE MPEACTABIECHUE O MaCIITa0ax BEJIMYUH);

* B rpauueckoM: CTpOUTh IpaukH NO TAOIMYHBIM J@HHBIM, YTO IO3BOJIAET MEPEUTH K
BBIIBIKCHHUIO TUIOTE3 O XapaKTepe 3aBUCHUMOCTU MeEXAy (PU3MUECKMMM BelIWYMHAMHU (TP 3TOM
YUUTENb TOKa3bIBACT MPEUMYIIECTBO B BU3yaIM3allMM 3aBUCUMOCTEH MEXKAy BeIMYUMHAMH,
HarJsIHOCTh U MHOTOMEPHOCTD);

* B AHAJIUTHUYECKOM (B BUJEC MATEeMAaTUYECKUX YpPaBHEHMI): NPUBOJUTH MaTEeMaTHYECKOE
ONHCAaHME B3aMMOCBA3M (U3NYECKUX BEJIMYMH, MaTeMaTH4YecKoe O0000IIeHHe MOJIy4eHHbIX
pe3yiIbTaToB.

Ilepexox K KaxaoMmy 3Taly MpEeACTaBICHUsS HH(MOPMALMHU 3aHUMAET JOCTATOYHO OOJBLION
IIPOMEXYTOK BpeMeHU. be3yciioBHO, B 7—9 Kki1accax 3TOT MpoLecc He0OOX0AUM, HO B CTApIIUX Kaccax
3TO BpeMs MOXKHO ObLJIO Obl OTBECTH Ha pelleHHe Oosiee BaKHBIX 3ajad. B sToMm miane nu@posble
1a00opaTOpUM MO3BOJIAIOT CYLIECTBEHHO 3KOHOMMUTH BpeMs, KOTOPO€ MOXKHO IOTPaTHTh Ha
(dbopMupoBaHHE UCCIIEIOBATEIbCKUX YMEHUN yJaIlUXCsl, BEIPAKAIOIIMXCS B CIESTYIONIMX IEHCTBUAX:

*  ompeJeseHue npoosieMsl;

*  I0CTaHOBKa MCCIIEI0BATEIbCKON 3a1auH;

*  [UIAHMPOBAHUE PEIICHUS 3a/1a4H;

*  [OCTPOEHHUE MOJEeiH;

*  BBIIBWKEHHUE THUIIOTES;

*  DKCHEpHUMEHTalbHas MPOBEPKA TUIOTE3;

*  aHaJM3 JIAHHBIX SKCIIEPUMEHTOB MM HAOIIOACHUH;

*  (QopMynIupOBaHUE BBIBOJIOB.

[Tocnennue rospl y ydyaniuxcst HaOo1aeTcs Hu3Kasi MOTHBALIMS U3yYeHUS €CTECTBEHHOHAYYHBIX
JMCLUUIUIMH M, KaK CIIEACTBUE, MajJeHue KauecTBa oOpazoBaHus. LluppoBoe yueGHOe oOopynoBaHue
MIO3BOJISIET YYAIIUMCSl O3HAKOMUTBCA C COBPEMEHHBIMU METOJAMH HMCCIEA0BAHUS, IPUMEHSAEMBIMU B
HayKe, a YUUTEI0 — IMPUMEHATh Ha MIPAKTUKE COBPEMEHHBIE ME€1arorMuecKue TeXHoJIOoruu. [loatomy
TJIABHOM cocTaBistonei kommiekta « Toukoi poctay SBIsIOTCS HU(PPOBBIE Ta00PATOPHH

Ha u3yuenue kypca BHEYPOUHOU AESATENbHOCTH «DPU3HUECKUN MPAKTUKYM» OTBOAWUTCA 1O |
Jacy B Hezento, 34 gaca B roa uist 10 xinacca u no 1 gacy B Henento, 34 gaca B roxg juist 11 kiacca.



IInanupyemMble pe3yJbTaThbl 0CBOCHHS KYpca BHEYPOUHOM AeATEJbHOCTH «DHU3HYeCKUH
NPaAKTHKYM»

JIN4YHOCTHBIE Pe3yJIbTAThI:

1. OCO3HABATh E€IUHCTBO M UEJIOCTHOCTh OKPYKAIOIIEr0 MHpPa, BO3MOXKHOCTH  €r0
[I03HAaBa€MOCTH U OOBSCHUMOCTM Ha OCHOBE JOCTHXKEHMH Hayku. IlocTemeHHO BbIcTpauBaTh
COOCTBEHHOE IIEJI0CTHOE MHPOBO33pEHUE:

° BBIpa0aTHIBATh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHEBIC JKU3HEHHBIE BOIIPOCHI, KOTOPBIC
CTaBUT JIMYHBIN JKU3HECHHBIH OITBIT;
° YYUTHCS TPU3HABATH MPOTUBOPEUMBOCTh M HE3aBEPUIEHHOCTh CBOUX B3IJIAIOB HA MHD,
BO3MOYKHOCTb UX N3MEHEHMUS,
° YYUTHCS UCIOJIB30BAaTh CBOM B3IJISIABI HA MUP JJIsi OOBSICHEHUS Pa3UYHBIX CUTYalluH,
pelieHus: BOSHUKAIOIMKUX TPOOIeM U U3BIICUCHUS )KU3HEHHBIX YPOKOB;
2. OCO3HABaTh CBOM HWHTEPECHI, HAXOJIWUTh M M3ydaTh B y4eOHHMKAaX MO Pa3HbIM MpeIMeTaMm

MaTepual, UMEIOIINNA OTHOIIEHHE K CBOMM HHTepecaM. lcrnonap30BaTh CBOM MHTEpECHI AJisl BbIOOpa
WHIUBUAYaJIbHOH 00pa30oBaTeNbHOM TPAEKTOPHM, MOTEHIHATbHOM Oynymel mnpodeccun Hu
COOTBETCTBYIOLIETO NMPO(PUIBHOTO 00pa30BaHuUs;

3. MPUOOPETaTh OMBIT YUYaCTHUS B JeNIaX, IPUHOCAIINX MOJIb3Y JIIOISM;

4. OIICHUBATh KU3HEHHBIE CUTYAllUU C TOUKH 3peHHs 0€30MacHOro o0pasa KU3HU U COXPaHEHUS
310pOBbs. YUHUThCS BBIOMpPATh CTUIIb NMOBEJCHMS, IPUBBIUKY, oOecrieynBatomire 0e3onacHslii 0opas
KU3HU U COXpAaHEHHE CBOETO 3/I0POBBS, a TAKXKE OMM3KHUX JIIO/IEH U OKPYKAIOIIKX;

5. OLICHUBATh SKOJIOTMYECKUN PUCK B3aMMOOTHOILIEHUIN YeloBeKa W mpupoasl. PopMHpOBATH
JKOJIOTMYECKOE MBIIIJICHUE: YMEHUE OLCHMBATh CBOIO IEATENBHOCTh U IOCTYNKH IPYIHX JIIOJIEH ¢
TOYKH 3PEHHS COXPAHEHUSI OKPYXKAIOIIEH CPEIbI.

MeTtanpeaMeTHbIe pe3yJabTaThl:
PeryasituBubie YV /|

. CamocrosTensHO OOHapyXuBaTb ©  (QOPMYIHpOBaTh TMpobOJeMy B  KIACCHOM W
WHIMBHUIYATBHOW Y4eOHOH JIEATEIHHOCTH.

. BoigBurate Bepcuu penieHuss mpoOiieMbl, 0CO3HABaThb KOHEUHBIN pe3ynbTar, BHIOMpPATh W3
MPEII0KEHHBIX CPEACTB U UCKATh CAMOCTOSITENIBHO CPEACTBA IOCTHKEHUS 1IEIIH.

o CocTaBniaTh (MHAUBUAYAIBLHO WK B TPYIIE) JIAH PELISHUS MPOOIEMBL.

o PaGoras no npenioxeHHOMY U (MJIM) CAMOCTOSATEIBHO COCTABJIIEHHOMY IIJIaHy, UCIOJIb30BaTh

Hapsily C OCHOBHBIMH CpEACTBAMHM M JOMNOJHUTENbHBIC: CIPABOYHYIO JUTEPaTypy, (GuU3NYecKue
puOOPHI, KOMITBIOTEP.

L4 HJ'IaHI/IpOBaTb CBOIO MHAUBUAYAJIbHYTO 06p330BaTeHBHYIO TPACKTOPHIO.

L4 PaboTate 10 CaMOCTOSATENIHHO COCTABJICHHOMY IlJIaHY, CBCpAACh C HHUM W LCJIbHO
ACATCIIbHOCTH, UCIIPABIIAA OIJ_II/I6KI/I, HCIIOJIB3Ys CAMOCTOATCIIBHO l'IOI[O6paHHBIe CpeacTBa.

L4 CaMoCTOSITENLHO 0CO3HABaTh IIPUYHUHBI CBOCTO YCII€Xa UJIM HCYCIICXa U HAXOAUTb CIIOCOOBI
BbIXOJa U3 CUTyallUHN HEYCIICXA.

L4 YMeTh OlICHHBAaTh CTENEHBb YCIICITHOCTHU CBOEM HHHHBHHyaﬂBHOﬁ 06p830BaTeJIBHOI>'I JCs-
TCIIBbHOCTH.

L4 I[aBaTL OLCHKY CBOUM JIMYHOCTHBIM Ka4Y€CTBAM H UYCPTAM XapaKTCpa (((KaKOB 5{»),

OTIpEJIeNIATh HAMPABJICHHS CBOETO Pa3BUTHS («KAKUM S XOUy CTaTh», «U4TO MHE JJs TOro Hajao
CIENaThy).
Ilo3HaBaTeabHbIe YY /I

J AHanm3upoBaTh, CPaBHUBATH, KJIACCU(PULIUPOBATh U 0000IIaTh U3yYEHHbIE TOHSTHS.

. CTpouTh JIOTHYHOE pacCyXACHHUE, BKIIOYAIOIIEee YCTAaHOBJICHHE MPUYMHHO-CIIEICTBECHHBIX
CBSI3EH.

J [IpencraBnsaTs HHGOPMAIMIO B BUJE KOHCIIEKTOB, TAOIUII, CXeM, Ipa(UKOB.

J [Ipeo6pa3oBbIBaTh HH(GOPMAILIMIO U3 OJHOTO BUJA B JIPYyroil U BeIOMpaTh yI0OHYIO Ui ceOst

¢bopmy duKcanuu U npeacTaBiIeHUus UHYOPMAIIH.
J Hcnonb3oBaTh pa3ivyHble BHJBI YTEHHs (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE,



MOMCKOBOE), MPUEMBI CITYILIAHUSL.
J CamoMy co31aBaTh WCTOYHMKH HH(POPMALUH PA3HOTO THUNA U JUIA PA3HBIX ayTUTOPHIA,
coOroaath npaBuia MHOOPMAIMOHHON OE30TTACHOCTH.
J YMeTb UCIONB30BaTh KOMIBIOTEPHBbIE U KOMMYHHKAIIMOHHBIE TEXHOJIOTMU KaK HHCTPYMEHT
TUISL TOCTHXKEHHS CBOMX LIEJICH.
o YMeTb BEIOMpATh a/IeKBaTHBIE 33a4e TPOTPaMMHO-aMIapaTHBIE CPEACTBA M CEPBHCHI.
IIpexmernbie YY /I

[Ipu oOydyeHun QusMKe JEATENBHOCTh, CBSI3aHHAA C MPOBEICHHEM (U3NIECKOTO
OKCTIIEPUMEHTA, OKa3bIBAeTCA KOMIUIEKCHOH. OHa BKJIIOYaeT B ceOs sl JTAmoB: IUIAHUPOBAHHE,
MO/ICTUPOBAHUE, BBIABIKEHUE THIIOTE3, HAOMIOIeHHE, TTOA00p MPHOOPOB U MOCTPOCHHE YCTAHOBOK,
W3MEpeHue, TMpejcTaBleHne M o00oOmeHnne pe3yiabTatoB. [lJis OCBOGHMS yKa3aHHBIX OTaloB
MPUMEHSETCS SKCIIEPUMEHTATBHBIN METO] M3YUEHUST (PU3UIECKUX SBJICHUN U ITPOIECCOB.

[Ipu nmoaroroske yudammxesa 11 kiacca k cnaue EI'D nmo ¢usuke cnenyer chopmupoBats y
HUX YMEHHUE pelaTh dKCIIepHUMEHTAbHBIC 331a4n. B mporiecce MX BBIMOJIHEHHUS MOKHO MOBTOPUTH
3HAYUTENIbHBIN 00BEM MTPOUIEHHOTO Y4eOHOTO MaTepHuaa.
[Tpumep SKCIEPUMEHTATIHLHOTO 33/1aHUS

3akpenure k€00 B MITATUBE U YCTAHOBUTE HAKIIOH k€100a TakUM 00pa3oM, 4TOObI MIAPUK
MPOXOIMIT BCIO JJTUHY KET00a.

Wcnonb3ys umeroniye 3HaHusl, ONpeAeanTe: a) YCKOpeHHe apuka; 0) CKopocThb IapHu- Ka B
KOHIIE k€00a.

VYkaxnuTe, KaK W3MEHSIOTCS clenyromue (pu3ndecKre BETHMYUHBI TPU JIBHKCHUU IIapuKa
BBepX Mo kEmnoly: a) CKOpoCTh; O) YCKOpEHHE; B) NOTEHLUHUANbHAs SHEPrus; T') UMIYIbC; [I)
KAHETHYECKasl JHEPrHs; €) IOJHas MeXaHW4YecKash SHEprusi B peabHBIX YCIOBUAX (C y4€ToM
TPEHUs); ) TIOJTHAS MEXaHUYECKasi YHEPTUSI B UICATLHBIX YCIOBUAX (0e3 yuéTa TpeHus).
Pemienune sxkcriepuMeHTaNbHBIX 33a4 (GOPMUPYET Y YHALUXCS CIEAYIOIINE YMEHUS:

. MIPOBOJUTH HAOIIOIEHUS U ONHUCHIBATh HX;

o 3a/1aBaTh BOIIPOCHI U HAXOJUTh OTBETHI HA HUX OMBITHBIM MYTEM, T. €. INIAHUPOBATh
BBITIOJIHEHUE MPOCTEUIINX OTBITOB;

o MIPOBOJIUTH MPSIMbIE U3MEPEHUS TIPY MOMOIIM HanboJIee YacTo UCIOJIb3YEMbIX MPUOOPOB;

o MIPEJICTaBIATh Pe3yJIbTaThl U3MEPEHUN B BUJIE TaOIUIL;

o JieNiaTh BBIBOJIbI HA OCHOBE HAOIIOICHHUIA;

o HaXOJUTh MPOCTEHIINE 3aKOHOMEPHOCTH B MPOTEKAHUU SIBJICHUN U OCO3HAHHO MCIOJIb30BaTh

UX B TOBCEIHEBHOU JKM3HH, COOMIOAasl pa3yMHbIE MpaBuiia TEXHUKU OE€30MACHOCTH U MPOTHO3UPYS
MOCJIEJICTBUS HETIPABUJIbHBIX ICHCTBUI.

Boinonnenue nabopaTtopHeix paboT (PU3MUECKOro NpakTUKymMa AOJDKHO OBITH CBSI3aHO C
OpraHu3aiueil caMoCTOATEIbHOW U TBOPYECKOW AESITENbHOCTH y4aruxcs. Bo3MOXKHBII BapuaHT
WHIUBUAyaIU3aluu paboThl — 93TO MOAOOpP HECTAHAAPTHBIX 3aJaHUN TBOPYECKOTO XapakTepa,
HampuMep IOCTAaHOBKA HOBOHM jabopaTopHoil paboTbl. OpUrHHAIBHOCTH Ta- KOTO 3aJaHUs
3aKJIIOUAETCs B TOM, YTO YYalIUHCS MEPBBIM COBEPIIAET ONpeAeNEéHHbIC JEHCTBUS MO BBIIOJIHEHUIO
naboparopublii  paboTel. [Ipu 3TOM pe3ynabTaT ero JKCHEPUMEH- TalbHON JIESATEIbHOCTH
MePBOHAYAIILHO HEM3BECTEH HU €My, HU YUHUTEIIIO.

dakTHYeCKH 37eCh MPOBEPSETCS HE CTOJBKO 3HAHWE KaKOro-mmbo (PU3MUecKoro 3aKoHa,
SBJICHUS] WM TIPOIlecca, CKOJBKO CHOCOOHOCTh Y4alllerocs K TIIOCTAHOBKE U BBIIOJHEHUIO
¢u3nueckoro skcnepuMmeHTta. lIpoBens cepuro HEOOXOIUMBIX H3MEPEHUH M BBIYMCICHUH, OH
OLICHMBAET MOTPEIIHOCTH H3MEPEHUN M, €CIM OHU HEIOIYCTUMO BEJIWKH, HAaXOAUT OCHOBHBIE
WCTOYHUKHU OMIUOOK U MPOOYeT UX YCTPAHUTh.

JpyruMm  yyammmcs — Kjlacca  MOXHO — TPEAJIOKHTh  WHAMBHAyallbHBIE  3aJlaHUS
HCCIIEIOBATENIBCKOIO XapaKTepa, B X0/I€ BBIIIOJHEHHSI KOTOPBIX OHHU NOJIy4aT BO3MOXHOCTb OTKPBITh
HOBBIE, HEWU3BECTHBIE 3aKOHOMEPHOCTH WIM Jaxe co3aaTh u3o0pereHne. CaMOCTOSTEIbHOE
OTKpBITUE HM3BECTHOTO B (DM3MKE 3aKOHA MM «M300peTeHue» crocoba u3MepeHus (u3ndeckoi
BEJIMYUHBI SABJISETCA OOBbEKTUBHBIM JI0KA3aTE€IbCTBOM CIHOCOOHOCTH YHalIUXCSl K CAMOCTOSTEIILHOMY
TBOpYECTBY. B pe3ynpTare Takoil AEATENBHOCTH y HHUX (OPMHUPYETCS YBEPEHHOCTb B CBOUX
MHTEJUIEKTYaJIbHBIX CIOCOOHOCTSIX.

B mporecce 3KcrepUMEHTANbHOTO HCCIIEAOBAaHHUS (U3UUECKUX SBIECHHH (IPOLECCOB) U



00001IIeHNS TTOTYICHHBIX PE3YIbTATOB YYaITUECs JTOJDKHBI HAYIUThCS:

J yCTaHaBIIMBATh (PYHKIIMOHATIBHYIO CBS3b M B3aMMO3aBUCHMOCTD SIBIICHUH (TIPOLIECCOB);

. MOJIEJIMPOBATH SIBJIEHUS (IIPOLIECCHI);

J BBIJIBUTaTh TMIIOTE3bI, SKCIIEPUMEHTAIBHO IIPOBEPATh UX U MHTEPIIPETUPOBATH NIOJyUEHHbIE
pE3yAbTATHL;

J n3ydaTh (PU3MUECKUE 3aKOHBI U TEOPUH, YCTAaHABINBATH TPAHULIBI UX IPUMEHUMOCTH.
KommyHukatuBubie YY /|

o OTcrauBasi CBOIO TOUYKY 3PEHHUS, IPUBOIUTH apPTyMEHTHI U IO ATBEP)KIATh UX (DakTamMHu.

J YMeTb B TUCKYCCHH BBIJBHTATh KOHTPAPTYMEHTHI, Iepe(pazupoBaTh CBOIO MBICIb (BJIaICHHE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH ).

J Y4uTbcs KPUTUUHO OTHOCUTHCSA K CBOEMY MHEHUIO, YMETh IIPU3HABaTh OLIMOOYHOCTH CBOETO
MHEHUS U €r0 KOPPEKTUPOBATh.

. Paznuuyath B NMHUCbMEHHOM M YCTHOW pedd MHEHHE (TOUKY 3pEeHHsl), JI0Ka3aTeabCTBa
(aprymeHTsl, (hakThl), TUIIOTE3bI, aKCHOMBI, TEOPHUH.

J YMeTh B3IUISHYTh HAa CHUTYallMI0O C HMHOW TO3MIMM M JOrOBApUBATHCS C JIIOJbMH,

MPpUACPKUBAIOIIUXCA MHBIX TOYCK 3PCHUA.

IIpeaMeTHBIE pe3y/ibTaThl

BeinmyckHuK Hay4duTes:

. JNIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKH B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KAapTHHBI MHUpA, B DPA3BUTUHM COBPEMEHHOW TEXHUKHW W TEXHOJOIMH, B IPAKTHYECKOU
NeSATEIILHOCTH JIFOJIEH;

. JIEMOHCTPUPOBATh Ha MPHUMEpax B3aUMOCBS3b MEKIY (PU3UKON U JIPYITMMH €CTECTBEHHBIMU
HayKaMH;

° YCTaHABJIMBATh B3aMMOCBS3b CCTECTBCHHO-HAYYHBIX SIBIICHUH W TNPUMEHSATH OCHOBHBIC
(bu3HYeCKre MOJICIH TS KX ONMCAHUS U OOBSICHECHUS;

. WCIIOJIb30BaTh MH(POPMAINIO (PU3UIECKOTO COACpKAHUS MPU PEIICHUH YYCOHBIX, MPAKTH-
YECKUX, MPOCKTHBIX M HCCICA0BATEIbCKUX 3a/a4y, WHTCTPUPYS HHQPOPMAIIUI0O W3 PA3IUIHBIX
HMCTOYHUKOB U KPUTHUYECKHU €€ OICHUBAS;

. pa3auyaTth W yMETh HCIOJIb30BaTh B YYEOHO-HCCIICIOBATCIILCKON JCSITEILHOCTH METOIbI
HAy4yHOTO MO3HaHUs (HAOJIIOJCHHE, ONMMCAaHUE, M3MEPEHHUE, SKCIICPUMEHT, BBIJIBI)KCHHUE THIIOTE3BI,
MOJICITUPOBAHUE U Jp.) U (GOpMBI HAYyIHOTO MO3HAHMS ((hAKThI, 3aKOHBI, TCOPUH), IECMOHCTPHPYS Ha
MpUMEpPax UX POJIb U MECTO B HAYYHOM ITO3HAHUH;

. MPOBOJUTH TPSMbIC M KOCBCHHBIC W3MEHCHHUS (U3MYCCKUX BEIIMYUH, BHIOUpAs H3MEpPH-
TeJIbHBIC MPHOOPHI ¢ YUETOM HEOOXOJMMOH TOYHOCTH M3MEPCHHM, IUTAHUPOBATh XOJ HM3MEpPEHUH,
MOJIy4aTh 3HAYCHHE HM3MEPSIEMON BEJIMYMHBI M OICHHBATh OTHOCHUTEIIBHYIO IIOTPEIIHOCTH I10
3aJJaHHBIM (QopMyJIaMm;

. MIPOBOJIUTh HCCIICAOBAHMS 3aBUCUMOCTECH MEXAy (DU3HMUYSCKHMMH BEIMYMHAMU: MPOBOIUTH
W3MEPCHHUsSI U OIPENENATh HAa OCHOBE HMCCIICIOBAHUS 3HAYCHUE MAPAMETPOB, XapaKTepHU- 3YHOIIUX
JAHHYIO 3aBUCUMOCTb MEX]y BEJIMYMHAMHU, U JIeIaTh BBIBOJ] C YIETOM IMOTPEITHOCTH U3MEPCHHUI;

. HCII0JIb30BATh JIJIs OIMCAHMS XapakTepa MPOTEKaHUsA (PU3NYCCKUX MPOIECCOB (HU3HUYCCKUE
BEJIMYUHBI ¥ ICMOHCTPUPOBATH B3aMMOCBSI3b MKy HUMU;

° WCIOJIb30BaTh JJIsl OMHUCAHUS XapakTepa MpoTeKaHus (GU3MYECKUX MPOIECCOB (hH3HUecKue
3aKOHBI C YUETOM TPAHUI] UX IPUMEHUMOCTH;

° pemaTth KauyecTBEHHBbIC 3a/laud (B TOM YHUCIIE U MEXIPEIMETHOTO XapaKTepa): HCIOJb3YS
Mozenu, pU3nvYecKre BETUYMHBI M 3aKOHBI, BBICTPAUBATh JJOTUYECKH BEPHYIO I[EMOYKY OOBSICHEHUS
(moka3zarenbCTBA) MPEATOKEHHOTO B 33/1a4e mpoliecca (SBICHHs);

° pemath pacu€THble 3aJa4dl C SBHO 3aJaHHON (M3MUYECKON MOJIENbIO: HA OCHOBE aHAIM3a
YCIOBUSL 3aJ1a4ll BBLACTATh (DU3MUECKYI0 MOJENb, HAaXOMUTh (PU3MUECKHe BEIUYUHBI U 3aKOHBI,
HEOOXOMMbIE M JOCTAaTOYHBIC IS €€ pelIeHUsi, MPOBOAUTH PACUYETHI U MPOBEPSATH MOJTYyYEHHBIH
pe3ynbTarT;

° YUUTBIBATh TPAHUIBI IPUMEHEHUS! U3YYCHHBIX (U3MUYECKUX MOJEIeH mpH perieHuu (u3u-
YECKUX U MEXIMPEMETHBIX 3a/1a4;

° HCIO0JIb30BaTh HH(POPMAIMIO U MPUMEHATh 3HAHUSA O MPUHIUIAX padOThl U OCHOBHBIX Xa-



PaAKTEpUCTUKAX W3YYEHHBIX MAIIUH, TPUOOPOB U JIPYTUX TEXHUYECKHX YCTPOWCTB Ul PELICHUS
MPAKTUYECKUX, YIeOHO-MCCIeIOBATEIbCKIX M MPOSKTHBIX 3a/1a4;

o WCIOJb30BaTh 3HAHUA O (PU3MYECKUX OOBEKTaX W IMPOLECCaX B MOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHns 0€30MacCHOCTH MpH OOpameHnH ¢ MPUOOpaMH UM TEXHUYECKHMMH YCTPOHCTBAMHM, IJIS
COXPaHEHHS 3/10pOBbs U COOJIOAECHHSI HOPM 3KOJIOTMYECKOTO MOBEAEHUS B OKpYXKaloIel cpene, A
IIPUHATHS PELICHUHN B IOBCEAHEBHOM KU3HU.

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCA:

. MIOHUMaTb M OOBACHATH UEJIOCTHOCTh (DU3MUECKON TEOpUH, pa3iuyaTb TIpaHUIlbl €€
MPUMEHUMOCTH U MECTO B PSIIy APYrUX HPU3NIECKUX TEOPUI;

. BJIQJIETh NMPUEMAMU TIOCTPOCHUS TEOPETUYECKUX JOKA3aTEIbCTB INMPOTEKAHHS (PU3MUYECKHX
SIBJICHUH U IIPOLECCOB HA OCHOBE MOIY4EHHBIX TEOPETUYECKHUX BBIBOJIOB U I0KA3ATENIbCTB;

. XapaKTEPU30BaTh CHUCTEMHYIO CBSA3b MEKJy OCHOBOIIOJIATAIOIIMMM HAyYHBIMHU IOHSATUSMH:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, M0JI€), ABHXKEHUE, CUIIA, SHEPTUS;

. BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIATAOIINX 3aKOHOB;

. CaMOCTOSITENILHO JIAHUPOBATh U MPOBOJUTH PU3NUECKHE SKCIIEPUMEHTHI;

. XapaKTepU30BaTh IN100aIbHbIE MPOOIEMBI, CTOSIINE MTEPE] YETOBEUECTBOM: IHEPIeTUUECKHE,
CBIPBEBBIE, IKOJIOTMUECKUE, — U POJIb (DU3UKH B PEIICHUH STHX MPoOIIeM;

. pemarh MpakTUKO-OPUEHTUPOBAHHbIE KAaYeCTBEHHbIE U PACUETHBIE (DU3MYECKUE 3aJjaud C

BBIOOpPOM  (PU3WYECKON MOMAENH, WCIONB3YsT HECKOJbKO (U3MUECKHX 3aKOHOB WU  (Hopmy,
CBSI3BIBAIOIINX U3BECTHBIC (DU3UUCCKUE BEIMUUHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBI3EH;

. OOBSACHATh NPUHUUIBI PabOThl M XapaKTEPUCTHUKU HW3YYEHHBIX MalllUH, OpUOOpOB H
TEXHUYECKUX YCTPOMCTB;
. OOBSACHATH YCIIOBUS MPUMEHEHUS (DU3MYECKUX MOJeNed MpU peuieHuH (pU3NYecKux 3anaad,

HaXOJWUTh a/IEKBaTHYIO MPEAJIOKEHHON 3aaue (pU3NYEeCcKyl0 MOJENb, pa3peliarh npodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HaHUH, TaK U MPHU MOMOIIU METOJIOB OI[CHKH.

Mexanu4yeckue siBJICHHS

BbIMyCKHUK HAYYUTCS:
- pacrno3HaBaThb MEXAaHWYECKHE SIBJICHUSA U OOBACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIOBHUS INPOTEKAHMs OTUX SBJICHHUN: PaBHOMEPHOE M HEPABHOMEPHOE JIBHIKEHHE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABM)KEHUE, OTHOCHUTEIBHOCTh MEXAHMYECKOIO
IBW)KEHUS, CBOOOJHOE TMaJeHHE Tel, DPABHOMEPHOE JBIKEHHME 10 OKPYKHOCTH, HHEepLus,
B3aUMOJICHCTBUE TEJI, PCAKTUBHOE IBWKECHHUE, Iepeiada JaBICHHUS TBEPABIMU TEIIAMH, KUIAKOCTIAMU U
ra3amu, aTMoc(epHOe JaBjeHHUE, IIJIaBaHNUE TeJ, PABHOBECHE TBEPbIX TeJl, UMEIOIIHUX 3aKPEIUIEHHYIO
OCb BpallleHHs, K0JIeOaTeIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHUE (3BYK);
- ONKCBIBATH U3YYEHHBIE CBOICTBA T€JI U MEXaHUUYECKUE SBJICHUS, UCIOJb3Yys (PU3HMUECKUE BETUUUHBI:
yTh, NEpPEMEIICHNE, CKOPOCTh, YCKOPEHUE, MEepUoj oOpallleHus, Macca Tejla, IUIOTHOCTh BEIECTBa,
cuia (Cuila TSDKECTH, CHJIa YNPYrOoCTH, CWIa TPEHUs), JaBlieHHE, MMILYJIbC Tejla, KUHETHYecKas
SHEprus, NOTEHIMaJbHAs HHEpPrus, MexaHuyeckas paboTa, MexaHudeckas MouiHocTb, KIIJ mpu
COBEpILEHUH PabOThl C UCHOJIb30BAHUEM IPOCTOrO0 MEXaHW3Ma, CUJa TPEHUs, aMIUIUTYAA, NEPUOJ U
qacToTa KojieOaHWM, JJIMHA BOJHBI MU CKOPOCTb €€ PaclpOCTPaHEHMs; MPH ONMCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI HCMHOIb3YEeMBbIX BEIMYMH, UX 00O3HAUEHHsS W €IUHHIIBI W3MEpEeHus,
HaxoJuTh (OPMyJbl, CBS3BIBAIOIIME IAHHYIO (DU3MYECKYIO BEJIWYMHY C JPYTMMHU BEJIMYMHAMM,
BBIUUCIIAT 3HAaU€HUE (PU3NYECKON BEIINUHHBI,
- aHAJIM3UPOBATH CBOICTBA TeJl, MEXaHUYECKHE SBJIEHUS U MPOLIECCHI, UCTIONbB3Ysl (U3NUECKUE 3aKOHBI:
3aKOH COXPAaHEHHUSA DJHEPIUU, 3aKOH BCEMHPHOIO TATOTEHMS, MPUHLHUII CYINEPHO3UIUU  CHII
(HaxoxaeHue paBHojaencTBytomel cuisl), I, I u 111 3akonsl HeloTOHA, 3aKOH cOXpaHEHUs] UMITYNbCa,
3akoH ['yka, 3akoH [lackans, 3akoH ApxuMena; NMPU STOM pPA3IUUYaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €70 MaTeMaTUYECKOE BBIPAKCHHUE;
- pa3iM4yaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (U3MUYECKUX MOJENel: MarepuaibHas TOUKa,
MHEpLUaIbHas CUCTEMA OTCYETA,
- pewmiaTh 3a7a4yM, UCHOJIb3YS (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHUs 3HEPrUH, 3aKOH BCEMHPHOIO
TATOTeHUs, NpuHIMN cynepno3uuuu cui, I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHs UMITYJIbCA,



3akoH ['yka, 3akon Ilackams, 3akoH Apxumena) u (OpPMYIbl, CBSA3bIBAIOIINE (PU3MUYECKHE BEINYMHBI
(myTh, CKOpPOCTb, YCKOpEHHE, Macca Teja, IUIOTHOCTb BEILECTBA, CHJIA, JABJICHUE, MMILYJIbC Tela,
KUHETHYECKasi SHeprus, MOTCHIMAIbHAs SHEPrusi, MeXaHHnueckas paboTa, MEeXaHW4YecKas MOIIHOCTb,
KIIJI mpocToro mMexaHu3Mma, CHjIa TPEHHs CKOJIBXKEHHUS, KO3()OUIIUEHT TPeHHsI, aMIUIUTYAa, IepUoa U
4acToTa KOJIeOAHUH, UIMHA BOJHBI U CKOPOCTh €€ PAacHpOCTPAHEHHS): HA OCHOBE aHAJM3a YCIOBHS
3aJaud 3alUCHIBaTh KPAaTKOE YCIOBHE, BBLICIATH (DU3MYECKHE BEIMYMHBI, 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE IS €€ PEIICHHs, IPOBOIUTH PACUEThl M OLEHUBATH PEATHHOCTD MOJyYCHHOTO 3HAYCHUS
(u3HYECKON BEIIMYNHBI.

BbINyCKHHUK MOJYy4YUT BO3MOKHOCTD HAYYHMThCS:
- HUCMOJb30BaTh 3HAHUS O MEXAHWYECKUX SBJICHMSIX B IOBCEAHEBHOW XHU3HU I 00O€CHedeHUs
0€30MacHOCTH TpU OOpameHHH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOWCTBAMHM, UISI COXPAHECHUS
310pOBbsSI U COONIOZIGHUS HOPM DKOJOIMYECKOro IOBEIEHUS B OKpPY)KaoIIeH Cpeae; MpPUBOIUTH
MpUMEPbl MPAKTHYECKOIO UCIHOJIb30BaHUS (U3NYECKHMX 3HAHUH O MEXaHWYECKUX SBJICHMUSIX U
¢u3nyecKkux 3aKOHAX; MPUMEPHl HCIHOJb30BAaHUS BO30OHOBISEMBIX HCTOYHHKOB JHEPIHH;
9KOJIOTMYECKUX MOCIEICTBUN UCCIIEIOBAHUS KOCMUYECKOTO MPOCTPAHCTB;
- pa3iuyaTth TpaHULBl NPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPaHEHMs] MEXaHWYEeCKOM HHEepruM, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH BCEMHPHOTO TSTOTEHUS) M OTPAaHMYEHHOCTh HCIIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);
- HaXOJWTh a/ICKBaTHYIO MPEJIOKEHHOHN 3a/jaue (PU3NYECKyI0 MOJENb, pa3peuiarb npodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUN 110 MEXaHHUKE C MCIOJIb30BaHMEM MaTeMaTUYeCcKOro armapara, Tak U Mpu
MTOMOIIY METOJOB OLICHKH.

TemnioBbie sIBJICHUS

BbINMyCKHUK HAYYUTCS:
- pacro3HaBaTh TEIUIOBBIE SIBIECHUS U OOBSCHATH Ha 0a3e MMEIOLINXCS 3HAHUH OCHOBHBIE CBOICTBA WK
yCIOBMSI NPOTEKAHUs OTUX sABIeHM: auddysus, u3MeHeHHe oObeMa Tel MpU HarpeBaHUU
(oxnmakaeHuu), OosiblIasi CKUMAEMOCTh Ta30B, Majas CXKMMAaeMOCTh JKUIKOCTEM M TBEpPABIX TeEl;
TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHAEHC AU, TUIaBIeHNE, KPUCTAJUIN3ALUS, KUIIEHUE, BIaXKHOCTb
BO3/lyXa, pa3jiu4Hble CHOCOOBI Teruonepesaun (TEIIONPOBOJHOCTb, KOHBEKILUS, W3Iy4YEHUE),
arperaTHble COCTOSHMSI BELIECTBA, MOIJIOLICHUE SHEPTUU NPU UCIAPEHUU XKUJKOCTU U BBIICICHUE €€
IIPYU KOH/IEHCALIMU Mapa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHHUS;
- ONKCHIBATh WM3YYEHHBIE CBOMCTBA TEJl M TEIIOBbIE SBJICHUS, UCHOJb3YS (PU3MUECKUE BEITUUUHBI:
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSISI SHEpPrus, TeMmIeparypa, yieidbHas TEIUIOEMKOCTh BEIIECTBa,
ylelbHas TeIUloTa IUIaBJICHMs, YAeNbHas TeloTa MapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOPaHMs
TOIUIMBA, KOA(PQUUMEHT IMOJE3HOr0 JAEHCTBUS TEIUIOBOIO JABMraTels; IPU ONUCAHUU IPAaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICI HCMOJIb3YEMbIX BEIMUYMH, UX OOO3HAUCHMSI U €AMHUIBI U3MEPEHMS,
HaxXoJuTh (OPMyJbl, CBS3BIBAIOIIME IAHHYIO (DU3MYECKYIO BEJIWYMHY C JPYTMMHU BEJIMYMHAMM,
BBIUUCIIATh 3HaUeHUE (PU3NYECKON BEIINYMHBI,
- QHAJIM3MPOBATh CBOICTBA TeJ, TEIJIOBBIC SBJICHUS M IPOLECCHI, UCIOJb3Ysl OCHOBHBIE MOJOXKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHUH BELIECTBA M 3aKOH COXPAHEHUs SHEPTUH;
- pa3iuM4aTh OCHOBHBIE NMPU3HAKM U3YYEHHBIX (U3NYECKUX MOJENEH CTPOEHHUS ra3oB, )KMIKOCTEH U
TBEPABIX TEII;
- IPUBOJMUTH PUMEPHI TPAKTUYECKOTO MCII0JIb30BaHUs (PU3NYECKUX 3HAHUN O TETJIOBBIX SIBJICHUSAX;
- pewmaTh 3aJa4yM, MCIOJIb3Ys 3aKOH COXPAaHEHHs SHEPrMu B TEIJIOBBIX Ipoleccax U (Gpopmyibl,
CBsI3bIBalOIME (PU3HUECKHE BEIMUYUHBI (KOJIMYECTBO TEILUIOTHI, TEMIIEpaTypa, yJelbHas TeII0eMKOCTh
BEIIEeCTBa, y/AeldbHas TEMJOTa IUIABJICHUS, yAelbHas TeIoTa MapooOpa3oBaHUs, yAeldbHAs TEIUIOTa
CrOpaHus TOIINBA, KOA(P(PUIMEHT MOJIE3HOrO AEHCTBHUS TEIUIOBOTO JBUTaTess): Ha OCHOBE aHAIM3a
yCIOBMS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBIIENATh (DU3NYECKHE BEIMYUHBI, 3aKOHBI H
¢dopmynbl, HEOOXOAWMBIE JUISI €€ PpEIICHUs, NPOBOJUTH pacyeThl M OLEHUBATh PEalbHOCTh
MOJIy4YEHHOTO 3HaYeHUS (PU3NYECKON BEIINUHMHBL.

BbIyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCS:
- MWCIIONIb30BaTh 3HAHMSA O TEIUIOBBIX SBJICHHSIX B TOBCEJHEBHOM JKM3HM M oOOecredyeHus
0e30MacHOCTH Tpu OOpalleHHH ¢ NPUOOpPaMU U TEXHUYECKUMHU YCTPOWCTBAMHM, JUISI COXpaHEHHUs
3JI0pOBbSI U COOJIIOZICHHST HOPM SKOJIOTUYECKOTO TOBEACHUS B OKpYXKaIOLIEH cpele; NMPUBOIUTH



MPUMEPHI 3KOJOTUYECKUX MOCIEIACTBUI pabOThl JBUTATENICH BHYTPEHHETO CTOpPaHUWs, TETUIOBBIX M
TUPOIIIEKTPOCTAHLIHIM;
- pa3nMYaTh TpPAaHUIBI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, IMOHUMATh BCEOOIIMN XapakTep
(yHIaMEHTAIBHBIX (DU3MUECKUX 3aKOHOB (3aKOH COXPAHEHUS JHEPTrUU B TEIUIOBBIX IpOIeccax) H
OTPAaHUYEHHOCTh MCMOJIb30BaHUS YACTHBIX 3aKOHOB;
- HaXOJWTh AJICKBATHYIO MPEJIOKCHHON 3a/aue PU3NIECKY0 MOJIeNb, pa3peiarh npodieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUSX C MCIIOJIb30BAHMEM MAaTeMaTHYECKOTO arapara,
TaK ¥ TPH MOMOIIH METOJIOB OLICHKH.

DJleKTpUYeCKHe H MATHUTHbIE SBJICHUS

BbInycKHUK HAYYHTCSH:
- pacro3HaBaTh JIEKTPOMATHUTHBIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIONIUXCS 3HAHWWA OCHOBHBIC
CBOMCTBA WJIM YCJOBHUS MPOTEKAHUSI ATUX SIBJICHUM: DJEKTPU3AIUA TeJ, B3aUMOJCHCTBUE 3apsiIOB,
ANEKTPUYECKUH TOK U €ro JIEUCTBUS (TEIUIOBOE, XUMUUYECKOE, MAarHUTHOE), B3aUMO/ICUCTBUE MAarHUTOB,
ANIEKTPOMArHUTHASI MHAYKIMS, IEMCTBHE MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM M Ha JBUKYITYIOCS
3apsOKEHHYIO YaCTUILY, IEHCTBHE AJIEKTPUUECKOTO TOJIS Ha 3apsSHKEHHYIO YaCTHILY, JIEKTPOMAarHUTHBIE
BOJIHBI, TIPSIMOJIMHEMHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHWE M MPEJIOMJICHHE CBETa, JUCIICPCUS
CBeETa.
- COCTaBJISAITh CXEMBI JJIEKTPUUYECKHX IIENEH C IMOCJIEA0BATEIbHBIM M TMapauIeTbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE O0003HAYECHHS DJIEMEHTOB JJICKTPUYECKUX Ierel (MCTOYHHK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD).
- WCIIOJIB30BaTh OMNTHUYECKHE CXEMBI JUIsl TIOCTPOCHUS HM300paKEHW B TIJIOCKOM 3€pKalie H
cobuparomei TuH3e.
- OMWCHIBATh HM3YUYEHHBIE CBOWCTBA TEN W JJICKTPOMArHUTHBIC SIBJICHUS, WCIOJIB3YS (DHU3UUYECKUE
BEJIMYMHBIL: DJICKTPUYECKUM 3apsll, Cujla TOKa, DJIECKTPUYECKOE HaINpSIKEHUE, JIIEKTPUUYECKOE
COIIPOTHUBIICHHE, YACIbHOE
COTIPOTHUBIICHHE BEIIECTBA, pab0Ta JIEKTPUUYECKOTO TOJISI, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHHE U
ONTUYECKasi CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA; MpHU
ONMCAaHUU BEPHO TPAKTOBATh (DM3UYECKUN CMBICT HCIIOIB3yeMbIX BEJIMYMH, UX OO0O3HAUYCHUS H
€AMHUIBI I3MEPEHUS;, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUYHUHY C APYTUMHU
BEIIMYMHAMH.
- aQHAJIM3UPOBATh CBOWMCTBA TEJ, DJCKTPOMArHWTHBIC SIBICHHUS W IPOIIECCHI, UCIONB3Ys (U3UUYECKUE
3aKOHBI: 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOTO 3apsaa, 3akoH Oma s ydacTka Uenu, 3aKoH JKoyiis-
JleHma, 3akoH NPSAMOJMHEHHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXEHHUS CBETa, 3aKOH
MPEOMJICHUS CBETA; MPH ITOM Pa3InvaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHYEeCKOE
BBIPAKECHHUE.
- MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HMCIOJb30BaHUS (PU3MUECKHX 3HAHUHU O DJIEKTPOMArHUTHBIX
SIBJICHUAX
- pemiath 3a/la4yM, UCHOJB3Ys (u3ndYecKkue 3akoHbl (3akoH Oma ans ydacTka uenu, 3aKkoH Jxoyms-
JleHma, 3akoH NPSAMOJUHEHHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAXEHHUS CBETa, 3aKOH
MpeIOMIICHUs CBeTa) U (popMyIibl, CBsI3bIBatONIKe (hPU3HUECKHUE BETHYMHBI (CHJla TOKA, SJIEKTPUUECKOe
HampsDKeHHUEe, JJIEKTPUYECKOE COIMPOTUBIICHHE, YAETbHOE COMPOTHUBIEHUE BemlecTBa, paboTa
ANEKTPUYECKOTO TOJIs, MOIIHOCTh TOKa, (POKYCHOE paccTOsSIHUE M ONTHUYecKas CHIIa JUH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JJWHA BOJHBI M YacToTa CBeTa, (OpPMyINbI pacueTa SJIEKTPUYECKOTO
CONPOTHUBIICHUS MpPHU MOCIEAOBATEIBHOM M MapAIEIbHOM COEIMHEHHUM IMPOBOJHHUKOB): HAa OCHOBE
aHallM3a YCIOBUS 3aJ]aud 3alUCBhIBATh KPAaTKOE YCIOBHUE, BBIACTATh (DPU3UUYECKUE BEIWYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOMUMBIE Ui €€ pelIeHUs, MPOBOJUTH pacueThl W OIEHUBATh PEAlbHOCTD
MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BETHUHHBIL.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS:
- UCTOJB30BaTh 3HAHUSA 00 DIEKTPOMATHUTHBIX SIBJICHHUSIX B TIOBCETHEBHOW JKU3HM JJIsi 00eCTeUeHUS
0€30MacHOCTH TpH OOpamleHuu ¢ MpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, ISl COXPAHECHHS
3I0POBbSI U COONIOJCHUS HOPM SKOJOTHYECKOTO TOBEJIEHUS B OKpYKAIIeH cpeae; MPUBOJIHTH
MIPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3ITyUYE€HUN HA dKUBbBIE OpPraHU3MBbI;
- pa3nmuMYaTh TpPaHUIBI TPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IMOHUMATh BCEOOIIHUN XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs »JJICKTPUUYECKOTO 3apsia) U OTPaHUYCHHOCTD



WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa J1j1s yyacTka uenu, 3akoH Jxoyns-Jlenua u ap.);
- UCTOJIL30BaTh MPUEMBI TIOCTPOCHUS (PU3MUECKUX MOJEIeH, Torcka U (pOpMyIMPOBKU T0KA3aTEIHCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUYCCKUX BBHIBOJIOB HA OCHOBE SMITMPHUECKN YCTAHOBJICHHBIX (DAKTOB;
- HaXOJWTh AJICKBATHYIO MPEUIOKEHHON 3a/aue (PU3NYCCKYI0 MOJEIb, pa3peniaTh IpooieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUH 00 AIEKTPOMArHUTHBIX SBICHUSX C MCIOIH30BAHHEM MATEMATUYECKOTO
amnmnapara, TaK ¥ IpH MOMOIIN METOJOB OLICHKH.

KBanToBbBI€ SIBJIEHUSA

BpInycKHUK HAYYHTCSH:
- pacmo3HaBaTh KBAHTOBHIEC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WU YCIIOBUS MPOTEKAHUS STUX SIBIICHUM: €CTECTBEHHAs M MCKYCCTBEHHAs! PaJMOAKTUBHOCTh, -, - U
Y-U3JIy4CeHHs, BOBHUKHOBEHUE JIMHEMYATOTO CIIEKTPa U3JIyUCHUS aTOMa,
- ONHUCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBIICHMSI, UCTIOJIB3Ysd (DU3NUYECKHE BEITUYMHBI: MacCOBOE YHCIIO,
3aps/I0BOE YHCIIO, TIEPHOJI TOJTypacnaaa, dHeprus (POTOHOB; MPH OMMCAHWH TPABHIBHO TPAKTOBATH
(bMBUYECKUN CMBICI UCIOJIB3YEMBIX BEJIMYMUH, WX O0O03HAYCHHUS M €IUHUIIBI U3MEPEHUsS; HAXOIUTh
(dbopmysbl, CBS3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIUYMHAMU, BBIYHUCIIATH
3Ha4YeHHE (PU3NUECKON BEIIMYUHBI;
- aHAIM3UPOBATH KBAHTOBBIC SIBJICHHS, HCIOJB3YS (U3MYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXPAaHEHHUs DHEPIUH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsija, 3aKOH COXpPAaHEHHUS MacCOBOTO
YHUCiIa, 3aKOHOMEPHOCTH W3JIyUYCHUs U TIOTJIONIEHUSI CBETa aTOMOM, IIPH ATOM PAa3INYaTh CIOBECHYIO
(hopMyITMPOBKY 3aKOHA M €M0 MAaTEMAaTHUYECKOE BHIPAKCHHE;
- pa3nuyYaTh OCHOBHBIC MPU3HAKY TJIAHETAPHON MOJIETTH aTOMa, HYKIIOHHOHM MOJIeJTH aTOMHOTO S/Ipa;
- TIPUBOJIUTH TIPUMEPHI MPOSIBICHUS B MPHUPOJEC U MPAKTUUECKOTO HCIOJIb30BaHUS PAJHOAKTUBHOCTH,
SJIEPHBIX U TEPMOSICPHBIX PEAKIINN, CTIEKTPATLHOTO aHaTN3a.

BhINyCKHHUK MOJTYy4YUT BO3MOKHOCTH HAYUYHMThCS:
- HUCIOJIb30BaTh IOJIyYE€HHbIE 3HAHUS B IOBCEAHEBHOM >XM3HU NpU oOpamieHuu ¢ npubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMU (CYETUYUMK HOHMZUPYIOIIUX YACTHUL, JO3UMETP), IS COXpaHEHUs
310pPOBbSI U COOMIOACHUS HOPM SKOJIOTMYECKOTO TMOBECHHS B OKpYXKaloulei cpeze;
- COOTHOCHUTH 3HEPTHUIO CBSI3U aTOMHBIX sifiep € 1e(EeKTOM Macchl;
- MPUBOAMUTH MPHUMEPHI BIUSHUSA PAJUOAKTUBHBIX M3JIYYEHUH HaA J>KMBBIE OpPraHU3MbI; MOHUMAaTh
MPUHIIMI JEHCTBUS T03UMETPA U PAa3InyaTh YCIOBUS €ro UCIOIb30BaHUS;
- TOHHMaThb DJKOJIOTUYECKHE TMpOOJIEMBbl, BO3HUKAIOIIME TMPU  HCIOJB30BAHMUA  ATOMHBIX
AIIEKTPOCTAHLIMM, M IYTU PELIEHUS 3TUX MpoOieM, MEPCIEeKTHUBBI HCIOIb30BAHUS YIIPABISEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJieMeHTbI ACTPOHOMMHU

BbINMyCKHUK HAYYUTCS:
- yKa3plBaTh Ha3BaHUs I1aHeT COJHEYHON CHCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKH CYTOYHOTO
BpallleHus 3Be3qHOr0 Heba, nBmxkenus JIynsl, ConHIla U MIaHET OTHOCUTENBHO 3BE3/I;
- IOHUMATh PA3IUYMSI MEXKIY TeIHOLIEHTPUUECKON 1 FeOLIEHTPUIECKON CUCTEMaMH MUPA;

BhINyCKHHUK NOJYYUT BO3MOKHOCTH HAYUYUThCS:
- YKa3blBaTh OOIME CBOMCTBA M OTJIMYHUS IUTAHET 3€MHOM TPYIIBI M IUIAHET-TUTAaHTOB;, MAaJbIX Tell
ConHeuyHOM cucTeMbl U OOJBIIMX IUIAHET; MOJIb30BAThCS KAPTOU 3BE3IHOrO HeOa, MPH HAOIIOACHUIX
3BE3/IHOTO HeOa;
- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3[ (pa3Mep, IBET, TeMIIepaTypa) COOTHOCUTH 1IBET 3BE3/IbI
C €€ TEMIIEPATypOu;
- pa3nuyaTh TUNOTE3bI O TPOUCXO0KIEHUHU COJTHEYHON CUCTEMBI.



TemaTnuyeckoe nuannposanue, 10 kiaacc

Tema 3auarus

Hcnonb3oBanue o6opyroBanus

Beeaenue

Urto uzyuaet ¢usnuka. OuU3NIECKUe SIBICHHUS.
Halnronenust v onbITHL

MexaHuka

Kunemamuxa

Mexanndeckoe ABMKSHUE, BUIBI IBIDKECHUH, €ro
XapaKTepUCTUKH. PaBHOMEPHOE ABMKEHHE TEIL.
CxopocTb. YpaBHEHUE PaBHOMEPHOTO JIBUKEHUSI.
Pemenwne 3amauy.

I'paduku npsMOIMHERHOTO PAaBHOMEPHOTO JBUKEHHUS.
Jlabopamopnas paboma Nel «PagnomepHoe
NPAMOTUHEUHOE OBUNCCHUE)

becnipoBoaHOi MYJIbTUIATYHUK,
HallpaBJIAoIast pelika,
CEKYHJIOMEp

CKOpOCTh ITPH HEPABHOMEPHOM JIBUKEHUH.
MrHoBeHHas cKopocTb. CII0KEHHE CKOPOCTEMN

[IpssMonMHENHOE PABHOYCKOPEHHOE JIBKEHHUE.
Jlabopamopuas paboma Ne2 « Onpedenenue
VCKOPEHUsL NPU PABHOYCKOPEHHOM OBUNCEHUL

becnipoBoaHO# MYJIbTUIATYHUK,
HaIlpaBJIsAoIast perika,
CCKYHIAOMEP, HITATUB, TCIICIKKA

JBmxenue ten. [loctynatenbHoe IBHXEHUE.
MarepuanbHas Touka. M3ydeHue nqBuxeHus Tena no
OKPYXHOCTH.

Junamuxa

B3aumoperictBue Tea B mpupoe. SIBleHne HHEPIUH.
HNuepumansHas cucrema otrcuera. [lepBoiil 3aKoH
Hprorona. [loHsiTHE CHITBI KaK MEpPbI B3aUMOICHCTBUS
Tell. Pelrenue 3amay.

Bropoii 3akon Herotona. Tpertuii 3akoH HproToHa.
[TpunHnun oTHOCHTENBHOCTH [ anuest.

10

SIBnenue TaroreHus. ['paBUTAIIMOHHBIE CUJIbI. 3aKOH
BCEMHUPHOTO TATOTCHHUSI.

11

HepBaﬂ KOCMHYCCKaAsA CKOPOCTh. Bec Tena.
HeBecomocTh 1 TNEPCTPY3KHU.

12

Cunsl ynipyroctu. CHIlbl TPEHHUSL.
Jlabopamopnas paboma Ne3 « U3yuenue osudiceHus
meJna npu 0eticmeuu CUIbl MPeHUsLy

EepeBSIHHBIN OpYCOK,HAOOP TPYy30B,
MEXaHHUYECKasi CKaMbsl, THHAMOMETP

3axomnbl COXDAHEHUA

13

Hmnynbc MaTepranbHON TOUKU. 3aKOH COXpaHEHUs
uMmnynbca. PeakTuBHOE IBUKEHUE.

Jlabopamopnas paboma Ned «Hccreoosanue ynpy2020
U Heynpy2020 CMOJKHOBEHUsL ey

LUIHHIPBI METAJTMYCCKHE
(UTFOMUHUEBBIN U CTAIBHOM ), HUTD,
TUTACTUJINH, IITAaTUB Ta00PaTOPHBII
C JIepaKaTeseM, JIMHEeNKa

14

PaGora cumbl. MomHoCTh. MexaHnuueckas YHeprus
Tela: moTeHIMaJIbHAA U KnHeTnueckas. PenteHne
3aJ1a4.

15

3aKOH COXpaHEHUs DHEPTUU B MEXaHUKE.
Jlabopamopnas paboma Ne5 « Coxpanenue
MEXAHUYeCKOU SHepeUuL Npu O8UNCEHUU mead N0
oelicmauem CUlbl MANCeCmu U Ynpyeocmu.

ITatuB ¢ MydTOH U TANKOH,
JUHAaMOMETD, [1Ba Ipy3a, JIMHEHKa

MoaekysipHas ¢pusuka. Tepmoannamuka

Ocnosvl MOﬂeKy]Z}lpHO-KuHemulleCKOﬁ meopuu




16

Crpoenue Bemiecta. Moiiekysna. OCHOBHBIE
nonoxxenust MKT. DkcniepumenTanbHoe
JI0KA3aTeJIbCTBO OCHOBHBIX NoJs1oxkeHnit MKT.
BbpoyHoBckoe nBukeHue. Macca MoJieky.
KonnuectBo BemecTBa. Pemenue 3aaau.

17 | Cunsl B3aumoeiicTBus Mosekyin. CTpoeHue TBEpAbIX,
KUJKUX U Ta3000pa3ubix ten. Maeansnsiii raz3 B MKT.
OcHoBHoe ypaBHenne MKT. Pemenue 3anau.
Temnepamypa. duepeus meniogo2o 08UNCEHUsI MOJIEKY
18 | Temnepatypa. TennoBoe paBHoBecue. AOCOJIIOTHAs
temneparypa. Temmeparypa — Mepa CpeIHen
KUHETHUYECKON SHEPrUU JBHKEHUS MOJIEKY. Pemienue
3a/1a4.
Ypasnenue cocmosinus udeanvrozco 2aza. I azosvie 3akoHbvl
19 VYpaBHEHHE COCTOSIHHMS HICATBHOTO ra3a. ['a30BBIC | narymk naBlIeHUS, DaTUHK
3aKOHBL. TeMIepaTypsl, IITATUB, COCY JJIs
Jlabopamopnas paboma Ne6 «Onvimnas npoeepka | 1eMOHCTPAIUM Ta30BbIX 3aKOHOB,
3akona Ieii-JTIroccaxay. JIMHEWKa, cocy C TEMION BOAOM,
COCYJI C XOJOJHOM BOJOM
Bzaumnvie npeepawenus orcuokocmeti u 2azos. Teepovie mena
20 | HaceiienHslil nap. 3aBUCUMOCTD JaBJICHUS
HACBIIIIEHHOTO TIapa OT Temneparypsl. Kunenue.
Hcnapenne xuakocrei. Kpucrammueckue u
aMmopdHBbIE Tea.
21 BrnaxxHocTh BO3ayXa U €€ U3MEpPEHHUE. JIATYUK TEMIIepaTypbl, TEPMOMETP,
Jlabopamopuas paboma Ne7 «H3zmepenue enaxcHocmu | Mapsi, COCyJ C BOJIOH
8030YXa»
OcHo8bl mepmMoOUHAMUKU
22 | Bayrpennss sueprus. Pabora B TepMogriHAMUKE. JemoHcTpanms
«3MeHeHre BHYTpEHHEH SHEPTrUn
TeJa IPU TPEHUHU U yaape»: TaTYuK
TEMIIEpaTyphbl, ABE JOCKH, JIBE
CBHHIIOBBIE IIJJACTUHKH, MOJIOTOK
23 | KosnuecTBO TEIIOTHI. Y IeibHAs TEIJIOEMKOCTb.
[TepBriii 3ak0H TepMoguHaAMuKH. HeoOpaTtumocTh
npoueccoB B nipupoje. [punnun nevicreus u KI1/]
TEIJIOBBIX ABUraTeneil. Peenue 3anay.
OCHOBBI YJIEKTPOJAMHAMUKH
Onexmpocmamuka
24 | Yto Takoe snekTpoauHamuka. CTpoeHue atoma.
DNEKTPOH. DIEKTPUUECKUI 3apsil U AJIEMEHTapHbIE
YaCTHUIbl. 3aKOH COXPaHEHUs AIEKTPUUECKOTO 3apsa.
3akoH Kynona. Pemenue 3anau.
25 | Dnektpuueckoe nojue. HanpskeHHOCTD
anexkTpudeckoro nosst. [IpuHnun cyneprno3unun
noseil. CUI0BbI€ TMHUU DJIEKTPUUECKOTO MOJIS.
Pemenue 3anau.
26 | [loreHumanbHas 3HEPrus 3apsHKEHHOTO Tella B

OJHOPOHOM BJIEKTPOCTATHYECKOM MoJe. [loTeHman
3IEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh MOTEHIMAIIOB.
CBsi3b MEX1y HAIPSHKEHHOCTBIO TOJISA U
HanpsbkenueM. Konnencaropsl. Haznauenue,
YCTPOMCTBO U BUJBL.




3axonvl NOCMOSIHHO20 MOKA

27 | DNeKTpUUeCcKuil TOK. Y CIIOBUsL, HEOOXOIUMBIE JIJISl €r0
cyuiecTBoBaHMs. 3akoH OMa Juis yyacTKa LEnu.
[TocnenoBarenpHOE U NapaUIEIBbHOE COEIUHEHUE
IIPOBOJHMKOB. Penienue 3agad.

28 | Jlabopamopnas paboma No§ « U3yuenue becnipoBoHOM MYIBTHIATUHK,
NOC1e008aMeNbHO20 U NAPALIENbHO20 COeOUHEHUS JATYMK TOKA, JATUUK HATIPSHKEHUS,
NPOBOOHUKOBY. aMIIepMeTp JABYXMPEIeTbHBIMH,

BOJILTMETP JIBYXIIPEICIbHBIMH,
PEe3UCTOPBI, HCTOYHUK MMUTAHMUS,
KOMIUIEKT MPOBOJOB, KIIIOY

29 | PaboTa 1 MOIIHOCTh MOCTOSIHHOTO TOKa. becripoBoHON MyIbTUAATUUK,
Jlabopamopuas paboma Ne9 «Hzmepenue pabomvl 4 | TaTYUK TOKA, JATYUK HATIPSHKEHUS,
MOWHOCMU INEKMPULECKO20 MOKA» aMIiepMeTp JABYXMPEIeTbHBIN,

BOJILTMETP JIBYXIPEICTbHBIMH,
JAMIIOYKa, UCTOUYHUK MTUTaHMUS,
KOMIUIEKT MPOBOJIOB, KIIFOY

30 DIeKTpoABMKYIIas cuia. 3akoH Oma 1l TOJTHOU UccnenyeMblii HCTOUHUK
TICTIN. MOCTOSTHHOTO TOKa, pe0oCTaT, K04,
Jlabopamopnuas paboma Nel0 «Onpedenenue I/]C u COCMHUTENIBHBIC TTPOBO/IA,
BHYMPEHHEe20 CONPOMUBNEHUS UCIOYHUKA MOKAY. OeCTIpOBOTHON MYIbTHUIATIHK.

DnekmpuyecKkuti moxk 8 pa3iuiHblx cpedax

31 DJIEKTpUYECKasi TPOBOJUMOCTh PA3IMYHBIX BEIIECTB.
3aBUCHUMOCTh COMPOTUBIICHUS IPOBOIHUKA OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

32 | DIEKTPUYECKHUI TOK B OJYIPOBOJHUKAX.

[IpumeHeHue noynpoBOHUKOBBIX TPUOOPOB.
DIIEKTPUYECKHUI TOK B BaKyyMe. DJIEKTPOHHO-JTydeBas
TpyOKa.

33 | Jlabopamopnas paboma Nell «H3yuenue Uctounuk TOKa, IMOJ, pEOCTaT,

NEKMPUYECKUX CBOLICINEG NOTYNPOBOOHUKOB» COEIMHUTENbHBIE TPOBOJA, KIIIOY,
JaMIIOuKa, 0ecrpoBOTHOM
MYJIbTUIATYUK.
34 DJIEKTPUYECKHUI TOK B )KUIKOCTSIX. 3aKOH
ANIEKTPOJIN3a. DIEKTPUUECKU TOK B ra3ax.
HecamocTosTenbHbIN 1 CaMOCTOSATEIbHBIN pa3psiIbl.
TemaTuyeckoe miianupoBanue, 11 kiaace
Ne Tema 3ausaTus Hcnoabs3oBanue 000py10BaHus
n/n
OcCHOBBI 3J1eKTPOAMHAMHUKH (npoaoJkenne 10 kiacca)
1 MaruuTHO€ 10JI€, €ro CBoKcTBa. MarHuTHOE 1oJje JemoncTpauus «M3mepenne nosist

MOCTOSIHHOT'O DJICKTPHUYECKOI'O TOKA.

MMOCTOSIHHOTO MarHuTay: JaTIuK
MardUTHOTO II0JIs, HOCTOSHHBIN
MAarHMT II0JIOCOBOM.
JemoHcTpanys

«3mepeHnue momist BOKpyr
MIPOBOJIHUKA C TOKOM»: JaTUUK
MarduTHOTO IIOJIS, ABA IITATUBA,
KOMIUIEKT MPOBOJOB, HCTOYHHUK
TOKa, K04




JlelicTBME MAarHUTHOTO IOJISL HA TPOBOJHUK C TOKOM.
Jlabopamopnas paboma Nel «Habnrooenue
0eticmeuss MazHUMHO20 NOJIsL HA TOKY.

Hctounuk TOKa, KJIFOY,
COEIMHUTENbHbIE IpOBO/JIa,
0ecrpoBOIHOM MYJIbTUAATYHK,

MaraovuTHasd CTpECJIKa, 2 mratuBa

3 JleiicTBHE MarHUTHOTO I10JISI HA IBUKYILUICS
anekTpudeckuit 3apsan. Cuna Jlopenna. Pemenue
3a/1a4.

4 SIBiIeHME ANEKTPOMATHUTHOM HHAYKIIMUA. MarHUTHBII
MOTOK. 3aKOH 3JIEKTPOMArHUTHOW MHTYKITUH.

Hanpasnenne nHaykimonsoro toka. Ilpasuio Jlenna.
Camounaykiusa. UHIyKTUBHOCTD.
5 Jlabopamopnuas paboma Ne2 «H3yuenue aenenust JATYMK  HANPSDKEHWS, NATYHK
NEKMPOMASHUMHOU UHOVKYUUY. MAarHMTHOTO  TOJNS,  JIMHEHKa,
KaTyIllKa-MOTOK, MOCTOSIHHBIN
MI0JIOCOBOM MAarHuT, TpyOKa U3
I1BX, KOMILJIECKT TPOBOJOB,
HITATUB C JiepKaTelleM
6 DNIeKTPOMAarHUTHOE TOJIE.
Konebanus u Boanbl. Onruka.

7 CBOOOIHBIE U BBIHYK/IEHHBIE JJIEKTPOMArHUTHBIE
KoJiebaHusl.

8 Konebarenbuslit koHTYp. [IpeBpamienue snepruu npu
AJIEKTPOMATrHUTHBIX KOJICOAHHUSX.

9 [lepeMeHHBII AIEKTPUYECKHI TOK. JemoHcTpanms

«3mepenune xapaKTepUCTUK
MIEPEMEHHOTO TOKa»:
JIBYXKaHaJbHas IPUCTaBKa-
ocrsuiorpad, 3ByKoBo#
reHepartop, Habop nmpo0Bo10B

10 | 'enepupoBaHue IEKTPUIYECKON SHEPTUH. JemoHcTpanus
Tpaunchopmaropsr. «TpancdopmaTtop»:

JIBYXKaHaJbHasl IPUCTaBKa
ocrmiorpad, 3ByKoBoit
reHepaTop, MHOTOOOMOTOYHBIH
TpaHchopmaTop, HaOOP MPOBOJOB

11 | Pemenue 3anau no reme: «Tpanchopmatopsiy.

12 | [Ipon3BOACTBO U UCMOJIBL30BAHUE DIICKTPUUECKOM
SHEPrUH.

13 | [lepenaya 3I€KTPOIHEPTHUU.

14 | DnexrpomaruutHas BojiHa. CBOCTBa
3JIEKTPOMAarHUTHBIX BOJIH.

15 | Hpunuun paguotenedonHoi cszu. [IpocTeitmmii
pagoNpPUEMHHUK.

16 Pagnonokanus. Ilonsatue o TeneBuaeHuu. Pa3putue
CPEJCTB CBSI3H.

17 | Ckopocts cBeta. Pemenue 3aau.

18 | 3akOH OTpa)KeHHUsI CBETA. [Inockoe 3epkano, Ja3epHbIA JIyd,
Jlabopamopnas paboma Ne3 «Hccneoosanue TPaHCHIOPTHUDP, JIMHEIKA
OmMpaAdICeHUsl C6ema ¢ NOMOWbIO NIAOCKO20 3ePKANAY

19 | 3akoH npenomieHus cBeta. Penienue 3a1ay Ha 3aKOH
MIPEJIOMJIICHHUS CBETA.

20 | Jlabopamopnas paboma Ned «H3mepenue nokazamens | OCBETUTENb C ICTOYHHUKOM CBETa

NpeIoMIAEeRUSL CMEKTIAN.

Ha 3,5 B, HICTOYHMK ITUTaHM,




KOMIUIEKT IPOBOJIOB, IIEIeBast
nradparma, moynUIHHID,
TUIAHIIET Ha IUIOTHOM JIUCTE C
KPYTOBBIM TPAHCIIOPTHPOM

21 JIunza. [TocTpoeHue n300paKeHUs B JIMH3E. CoOwupatomiast 1MH3a, SKpaH, CBeYa,
Jlabopamopnas paboma Ne5 « H3yuenue JIMHENKa
U300padicenuss npeoMemos 8 MOHKOU JIUH3eY.

22 | ducnepcus cBera. MaTepdepeHmus cpera.
Hudpaxmus cera. [lonsipuzanms ceta.

23 | Pemenne 3amau o teme: «Ontuka. CBETOBBIC
BOJIHBIY.

24 | IloctynaTsl TEOPUH OTHOCHUTEIHHOCTH.

25 | PenaATUBUCTCKMIA 3aKOH CIIOKEHUSI CKOPOCTEH.
3aBUCUMOCTb SHEPTHUH TeJla OT CKOPOCTH €T0
JIBH>KeHUd. PenstuBucTckas auHamuka. Pemenue
3a/1a4.

26 | Csa3p Mex ]y Maccoil u sHeprueil. Pemienue 3aaay.

27 Buapl nznmydennit. [llkana 31eKTpOMarHUTHBIX BOJIH.

28 CrnexTpsl U CIIEKTpaIbHbIE annaparsl. Buasl
cneKTpoB. CeKTpaJIbHBIN aHAJIU3.

29 HNudpakpacHoe u ynbpTpaduoaeToBOE H3ITYICHUS.
PenTtrenoBckue my4u.

KBantoBas ¢pusznka

30 | ®oTorddext. YpaBuenue DitHmTeitHa. DOTOHBI.
[Tpumenenne dororddexra.

31 Crtpoenue atoma. OnbiTel Pezepdopna. KBantossie
nocrynatsl bopa. Jlazepsl.

32 | CtpoeHune aTOMHOTO sijipa. SIaepHble CUIIbl. DHEPIrHs
CBSI3U ATOMHBIX €. 3aKOH PaJHOAKTUBHOTO
pacniaga. Pemenue 3anay.

33 | SAnepuble peakuuu. [enenue saep ypana. llemnsie
siiepHbIEe peakuuu. SnepHelil peakrop. [Ipumenenue
siIGpHOM 3HEeprun. buonoruyeckoe aecTere
PaaOaKTUBHBIX U3Ty4EHUH.

34 ®dusuka ameMeHTapHbIX yacTull. Equnas pusndeckas

KapThuHa MHUpa. duzuka u HAayYHO-TCXHHUYCCKAA
PEBOJIIOI M.
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—  TemaTwdeckne KOHTPOJBHBIE M CaMOCTOSITENIbHBIE pPaboTel 1o ¢usmke 11 Kracc /
O.N.I'pomrieBa. — M.: UznatenscTBO «OK3amen», 2018 r.

—  Jlozosenko C.B., Tpymmna T.A Peanuzanus oOpa3oBaTelbHBIX MPOrpaMM IO (QU3UKE C
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