TOUYKA \!Pocm PHUSMKA

I[MosscHUTe/IbHAA 3alUCKa

Pabouass mporpaMma eCTECTBEHHOHAYYHOH HANPAaBICHHOCTH MO (DU3MKE C HWCIOJIb30BaHHEM OOOPYIAOBaHUS
neHTpa «Toukn pocta» mnsi ygeOHoro mpenmera «@Pwusmka. bazossrit ypoBens. 10 — 11 kmaccel» cocTaBieHa Ha
ocaoBe:®I'OC COO u pazpaboTaHa B COOTBETCTBHH C:

o depaepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoit
®denepanuny» (¢ U3M. U Ao1., BCcTyI. B cwry ¢ 01.09.2020);

e TpecOoBanusiMu DenepalbHOTO TOCYAapPCTBEHHOI'0 00pa30BAaTENBbHOTO CTaHAapTa OCHOBHOTO OOMIETO
oOpazoBanus (yTB. mpuka3zoM MuHHCTEpPCTBa 00pa3oBaHuss W Hayku Poccuiickoii ®denepanuu oT
17.12.2010 Ne 1897) (pen. 21.12.2020);,

e [lacmopToM HanmoHanbHOTO mMpoekTa «ObpazoBanue» (yrB. mpe3uaunymom Cosera mpu llpesuaente PO
M0 CTPATETHIECKOMY PA3BUTHIO U HAIMOHAIBHBIM IIPOEKTaM, MPOTOKOI OT 24.12.2018 Ne 16);

e [locymapcTBenHoil mporpammoii  Poccuiickoit  @Demepamuu  «PazButme  oOpazoBaHus»  (YTB.
ITocranoBnennem llpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpKAeHUU
rocynapcTBeHHOH mporpamMmbl Poccuiickoit denepannn «Pa3Butre oOpa3oBaHUY;

® aBTOPCKOW MpOrpamMMol OCHOBHOTO 00Imero odpaszoBanus mo ¢msuke mist 7-9 kmaccos (A. B. Ilépemmkum,
H.B. ®unonosny, E.M.I'ytauK, M., «/poday, 2015 1.); ( A.Il.PpiMreBuu COopHEK 3amad no ¢usuke 10-11
knaccel. M.-IIpocsemenue 2018).

e  y4eOHBIM IUTaHOM M oOpa3oBaTenbHOI nporpaMmel MOBY COL c. AG3aH0BoO;

e MeToANYECKUMH DPEKOMEHAAUMIMH IO CO3JAaHUI0 M (YHKIMOHUPOBAHHIO B 00I1€00pa3oBaTEIbHBIX
OpraHu3alMsIX, PAaCIOJIOKEHHBIX B CEIILCKOWM MECTHOCTH W MalblX Topojax, LEeHTPOB 00pa3oBaHUs
€CTeCTBEHHOHAy4YHON M TexXHoJorudeckoil HampaBieHHocTeill («Touka poctay) (YTBepKIEHBI
pactopsbkenneM MunucTepcTBa pocBenienus Poccuiickoit ®enepanuu ot 12 ssaBaps 2021 r. Ne P-6).

e ®usuka. Paboune nporpammel. [Ipenmernas nunus yueOHukoB cepuu «Kiaccuueckuii kypey. 10 — 11 kmacchi.
Astop:A.B.Illatanuna.

Peanuzaius paboueit yd4eOHOM MporpaMMbl OCYIIECTRISIETCSA C MOMOIIBbI0 yueOHUKOB: «Dusukay mis 10 u 11kmaccor
muanK «Kaccudeckuii kypey» aBTopoBl'.S.Msaxumesa, b.b.byxosuesa, H.H.Corckoro, B.M.Hapyruna nmox penaknuen
H.A.IlapdenstheBoii). M. «IIpocsemenuney, 2020.

[IporpamMma ompenensieT cofepKaHue 1 CTPYKTypy y4eOHOTO MaTepuana, MoCiIel0BaTeIbHOCTh €r0 U3yUeHus, MyTH
(hopMUpOBaHUS CHCTEMbl 3HAHHUH, YMEHHH M CIOCOOOB JCSITECILHOCTH, Pa3BUTHS, BOCIHUTAHUS W COILUAIM3ALMU
yYauuxcsl.

Co3nanue uentpa «Touka pocTa» MpenanojaraeT pa3BuUTHE 00pa3oBaTENbHOM HHPPACTPYKTYpPHI
001eo0pazoBaTeIbHON OpraHr3aluy, B TOM YHCJIe OCHallleHHe 001eo0pa3oBaTeIbHON OpraHnu3allm:

1. oGopynoBanuem, cpeiAcTBaMM OOy4YeHUsS U BOCHHUTaHUS g U3y4deHUs (B TOM 4HCIe
HKCIIEPUMEHTAIBHOI0) TMPEAMETOB, KYpPCOB, JUCHUIUIMH (MOAyJei) ecTecTBEeHHOHAyYHOMH
HalpaBJICHHOCTH  MpU  peaju3aldd  OCHOBHBIX  00mieoOpa3oBaTENbHBIX  MPOTPaMM U
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JOTIOJIHUTEIIBHBIX 0011e00pa30oBaTelIbHBIX MPOTPAaMM, B TOM YHUCJE AJIsl PACIIUPEHHS COJEpPIKAHUS
yueOHoro npeamera «Duszukay;

2. obopymoBaHUEM, CpEACTBAaMH OOy4YeHUs W  BOCIOHTAaHUSA Ui  pCAIM3alUH  MPOTPAMM
JOTIOJIHUTEILHOT0 00pa30BaHUs €CTECTBEHHOHAYYHON HANpaBIECHHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYTOBAHUEM.

[TpodunbHBI KOMIJIEKT 000pyI0BaHus oOecrieunBaeT Y3 (PEKTHBHOE JOCTHKEHHUE 00pa30BATEIbHBIX
pe3yabTaToB OOYYaIOIIMMHUCA [0 MIpOorpaMMaM €CTECTBEHHOHAy4YHOH HampaBlI€HHOCTH, BO3MO>KHOCTD
yIriyOn€HHOr0 M3Y4YeHHsI OTACIBHBIX MPEIMETOB, B TOM 4ucle s (popMHpOBaHUS H300PETATEIHCKOTO,
KPEaTUBHOI0, KPUTUYECKOTO MBIIUICHUS, Pa3BUTUS (YHKIIMOHAJIBbHOW T'PAaMOTHOCTH y OOydYaromIuxcs, B
TOM YHCJIE €CTECTBEHHOHAYYHOW U MAaTEMATUYECKOM.

OKCIIEpUMEHT SBIAETCS MCTOYHUKOM 3HAHUM M KPUTEPHUEM UX HMCTUHHOCTH B Hayke. KoHuennus
COBPEMEHHOT0 00pa30BaHUs MOApPa3yMEBaeT, YTO B yuyeOHOM SKCIEPUMEHTE BEAYLIYIO pOJIb JOJIKEH
3aHATH  CAMOCTOSITEJbHBIA  HUCCIEJOBATENIbCKUI  y4eHHUecKHi  skcnepuMeHT.  CoBpeMEHHbIE
JKCIEpUMEHTAIbHBIE HCCIEOBAaHUA 10 (PU3UKE YK€ TPYAHO MPEeACTaBUTh 0€3 UCIOJIb30BAHUS HE TOJBKO
AQHAJOTOBBIX, HO H UHU(PPOBBIX H3MEPHUTENBbHBIX mpubopoB. B denepanbHOM TroCcyIapCTBEHHOM
oOpazoBarenbHOM cTtanaapte (nanee — OI'OC) nponucaHo, 4YTO OAHUM U3 YHUBEPCAIbHBIX YUEOHBIX

neiicteuit (manee — VYVY]I), mpuoOperaemMbIx ydalmUMUCSH, AOJDKHO CTaTh YMEHUE «IPOBEICHUS
ONBITOB, TPOCTBIX JKCIEPUMEHTAJIbHBIX MCCIEIOBAaHUM, TMPSIMBIX U KOCBEHHBIX HW3MEPEHUH C
UCIIOJIb30BaHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBbHBIX TPUOOPOBY.

YueOHBII OSKCIEPUMEHT 10 (u3MKe, MPOBOAUMBIA Ha TPaJUIIMOHHOM oOopyaoBanuu (06e3
npuUMeHeHus HUQGPOBBIX JabopaTopuii), HE MOXET B TMOJHOM Mepe o0ecneuyuTh peIIeHHe BCexX
00pa3oBaTeNbHBIX 33/1a4 B COBpeMEeHHOM mmKose. CloXuBIIasIcs cUTyanus oOycaoBiIeHa CyIIECTBOBaHUEM
psaa npobsem:

*  TPaJUIMOHHOE IIKOJHHOE 000PYIOBaHUE M3-3a OTPAHUYEHUS] TEXHUUYECKUX BO3MOXKHOCTEU HeE
MO3BOJIACT MPOBOAUTH MHOTUEC KOJIMUCCTBCHHBIC NCCIICOBAHUA,

*  JUINTEIBHOCTh TPOBENECHUA (U3MYECKUX HCCIEJOBAHMM HE BCeraa corjacyercsi ¢
JTUTUTETBHOCTHIO YUEOHBIX 3aHATHUH;

*  BO3MOXHOCTH MPOBEICHUS MHOTUX (PU3MYECKUX HCCIEIOBAHHUI OTpaHHYHBAETCS TPEOOBAHUIMU
TEXHUKU 0€30MacHOCTH H JAP.

[udpoBas nabopaTopusi KapAWHAIBHBIM 00pa3oM HM3MEHSIET METOAUKY H  COJEpKaHHE
JKCIEPUMEHTATBHON JEATENIbHOCTH M TIOMOTAeT PEIIUTh BhINIETIEpedYrcIeHHbIe Tpobinemsbl. Lllupoxuii
CIICKTpP HI/I(i)pOBI)IX JATYUKOB IIO3BOJIACT YYallMUMCA 3HAKOMHUTBCA C IapaMEeTpaMu (1)I/ISI/IV—I€CKOFO
JKCIEPUMEHTA HE TOJHKO HAa Ka4eCTBEHHOM, HO W Ha KOJIUYECTBEHHOM ypoBHe. C momoipio mudpoBoi
71a00paTOpUH MOKHO MPOBOJAUTDH JIIMTENbHBIA SKCIEPUMEHT Jake B OTCYTCTBHMM 3KcrnepumeHTaropa. [lpu
9TOM HU3MepseMble TaHHBbIE W PE3yNbTAThl UX 00pabOTKH OTOOpakaroTCs HEMOCPEACTBEHHO Ha JKpaHe
KOMIIBIOTEDPA.

B mpomecce ¢dopMupoBaHUS OKCHEPUMEHTAIBHBIX yMEHHH 1O (QU3MKE ydYalIuics YUIUTCS
PEACTaBISITh HHPOPMAIIHIO 00 HCCIeTOBAaHUU B YETHIPEX BUIAX:

* B BepOQJIbHOM: OIKCHIBATh OSKCIEPUMEHT, CO3JaBaTh CIIOBECHYI) MOJEIb JKCIEPUMEHTA,
¢uKCcUpOBaTH BHUMaHUE Ha U3MEPSIEMbIX (PU3NUYECKUX BEIMUYUHAX, TEPMUHOJIOTHUH;
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* B TaOJMYHOM: 3aIOJHATH TAaOJIUIBl JAHHBIX, JIEKALIUX B OCHOBE NOCTPOECHHS I'pauKoB (Ipu
9TOM Y y4allluXCs BO3HUKAET MEPBUYHOE MPEACTaBICHUE O MacIITa0ax BEJIUYHH);

* B rpaduuecKoM: CTPOUTH TpaduKH MO TAOJIMYHBIM JaHHBIM, YTO IO3BOJIAET MEPEUTH K BBI-
JBIDKEHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXAY (U3UYECKUMH BEIUYMHAMHU (P 3TOM YUUTEIb
IIOKa3blBa€T MPEUMYILNECTBO B BHU3YyalW3allMd 3aBUCUMOCTEH MEXAYy BelIM- UYHMHAMM, HAIVISIAHOCTD U
MHOI'OMEPHOCTH);

* B aHAJUTUYECKOM (B BUJI€ MATEMAaTHYECKUX YPAaBHEHUN): IPUBOJUTh MaTEMaTUYECKOE OIMCAaHUE
B3aUMOCBS3M QU3NYECKUX BEIUYMH, MaTeMaTHYecKoe 0000IeHHEe TOTyUYEHHBIX PE3yJIbTATOB.

[lepexonq K KaXAOMYy OJTaly MpPEICTaBICHHS HMHPOPMALHUHU 3aHUMAET JOCTAaTOYHO OONbIION
IPOMEKYTOK BpeMeHHU. bezycnoBHo, B 7—9 Kilaccax 3TOT IpolLecc He00X0IUM, HO B CTapUIMX Kjaccax 3TO
BpeMsi MOXHO ObLIO OBl OTBECTM Ha pemieHue Oosiee BaXHBIX 3agad. B 3ToMm mimane nu@poBbie
1a060paTOPUU MO3BOJSAIOT CYIIECTBEHHO SKOHOMUTH BpeMsi, KOTOPO€ MOKHO IOTPATUTh Ha () OpMUPOBAHUE
UCCJIeI0BATENIbCKUX YMEHHUH yyaliuxcsl, BRIPAXKAIOIUXCS B CIEAYIOIMIMNX JeHCTBUAX:

* ompezeneHue NpooIeMbl;

*  [IOCTAaHOBKAa MCCJIEAOBATEIbCKOM 3a1a4H;

* IJIAHUPOBAHUC PCHICHUA 3ada4u,

*  IIOCTPOEHHUE MOJEIIEH;

. BBIIBMXKCHUEC T'HIIOTE3,

. OKCIICPUMCHTAJIbHAA ITPOBEPKA THUITOTE3;

*  aHaJu3 JaHHBIX YKCIEPUMEHTOB HJIM HAOIIOCHUI;

*  (QopmynupoBaHUE BBIBOJOB.

[Tocnegnue roasl y ydammuxcs HaOmogaeTcss HU3Kash MOTHBAIUS W3YYEHHS €CTECTBEHHOHAYYHBIX
TUCIUIUIMH M, KakK CJEJCTBUE, TaJeHue KadecTBa oOpazoBanus. L{udpoBoe ydeOHOe oOOpyaoBaHUE
MO3BOJISIET YYaIlIUMCS O3HAKOMUTHCS C COBPEMEHHBIMH METOJaMU HCCIEAOBaHUS, MPUMEHSEMBIMU B
HayKe, a Y4YUTEN0 — MNPUMEHSITh Ha MPAKTUKE COBPEMEHHBIE IMeaarorudeckue TexHomnoruu. [losTomy
TJIaBHOU cocTaBsomeil kKoMmiekTa « Toukoi pocta» sBIs0TCS U poBbie T1abopaTopuu

VYyeOnas nporpamma 10 - 11 knaccoB paccuutana Ha 136 4 3a aBa roga usydeHus (1o 2 yaca B HEAENIO B
KaXXJIOM KJ1acce)

Ilnanupyembie pe3yJbTaThl 0CBOCHUS Y4eOHOI0 MpeAMeTa

«Pu3nKa» ¢ ONMCAHMEM YHHBEPCAJTbHBIX Y4eOHBIX AeHCTBHUI, JOCTHIaeMbIX 00y4AH0IIMMHUCH
JInuHoCTHBIE pe3yabTaThl

JINYHOCTHBIMH pe3yjibTaTaMu U3YUCHUSA NIPpECAMECTA «Du3nKa» IBISIOTCSI CICAYIOINUEC YMCHUS:

1. OCO3HaBaTb CAWMHCTBO MW HLCJIOCTHOCTH OKpPYyXaromero Mupa, BO3MOXHOCTH €ro I10-
3HaBAEMOCTH M OOBICHUMOCTH Ha OCHOBE JOCTHXKECHHUHU HayKH. ITocTenenuo BBICTpanuBaTh
coOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC!

. BbIpabaThIBaTh CBOU COOCTBEHHbBIE OTBETHI HA OCHOBHBIE KU3HEHHbBIE BOIPOCHI, KOTOPHIE
CTaBUT JINYHBIN )KU3HEHHBIN OIIBIT;

. YYUTHCS MPU3HABATh IPOTUBOPEUYMBOCTh U HE3ABEPIIEHHOCTh CBOMX B3TJIA0B HA MUP,
BO3MOKHOCTb UX U3MEHEHUS;

. YUYHUTBHCS UCMOJIB30BaTh CBOM B3IJISIABI HA MUD AJIsl OOBSICHEHUS Pa3IuYHbIX CUTYyalUH,

PEUICHNA BOSHHUKAOIIUX HpO6HeM " U3BJICYCHUS ) XU3HCHHBIX YPOKOB;
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0CO3HaBaTh CBOM HMHTEPECHI, HAXOJUTh W M3yyaTh B YyuyeOHUKAxX MO pa3HbIM IMpeIMeTam
Marepual, MUMEIOIIUN OTHOIIEHHWE K CBOMM HHTepecaM. Mcmosib30BaTh CBOM HMHTEPECHI IS
BbIOOpA MHJIUBUIYAIbHOI 00pa30oBaTebHON TPAEKTOPHH, TOTEHIIMATBHON Oyayiiel npodeccuu u
COOTBETCTBYIOLIETO MPOPUIHLHOTO 00pa30BaHMUS;

NpUOOpPETaTh OMBIT YyYaCTUA B JejaX, IPUHOCALIUX MOIb3Y JTIOISIM;

OIICHUBATh JKMU3HCHHBIC CUTYAILlMH C TOYKH 3pCHHsSI 0€301acHOro 00pa3a KM3HHU U COXPaHEHUS

3I0pOBbSl. YUHUTHCS BBIOMpATh CTHJIb IOBEJIEHHUs, MPUBBIYKH, oOecreuyuBaroImue Oe30macHblii o0pas
KU3HU M COXpaHEHUE CBOETO 3J0POBbs, a TaKXKe OJU3KUX JIOACH U OKPYKAIOLIUX;

5.

OLICHUBATh JKOJIOTMYECKUH PUCK B3aMMOOTHOILIECHUM 4YeJIOBEKa U Npuponasl. Popmu- poBaTh

9KOJIOTHUYECKOE MBIIUICHUE: YMEHHUE OLIEHUBATh CBOIO JI€ATEIbHOCTh M OCTYNKHU IPYTUX JIOJEH ¢ TOUYKH
3pEHHMS COXPAHEHUs OKPYKAIOIIEH Cpebl.

MeTaHpeIlMeTHble pe3yJdbTaThbl

MertanpeaMeTHBIMU pe3ylbTaTaMu U3ydeHus npeamera «Pusukay sBusercs GopmupoBanue Y'Y /.

PerynstuBubie YY /I

CamocrosiTeTpHO OOHAPYXHBATh U (POPMYIHPOBATH MPOOIEMY B KIIACCHOW M HHIAUBUIY -
aJbHON y4eOHOU AesSTeNbHOCTH.

BriBuraTte Bepcuu penieHust poOjeMbl, 0CO3HaBaTh KOHEUHbIN pe3ysbTaT, BHIOUpATh U3
IPEII0KEHHBIX CPEICTB U UCKATh CAMOCTOATENBHO CPEACTBA JOCTUIKEHHUS 1ICIIH.

CocraBnaTh (MHAMBUAYAJIBHO UJIU B IPYIIIE) [IJIAH PEIIEHUs IPOOIEMBI.

Paboras no npeanoxkeHHOMY U (MJIM) CaMOCTOSITENIbHO COCTaBJIEHHOMY IIaHY, UCIOJIb30 -
BaTh Hapsy C OCHOBHBIMM CPEJACTBAMH U JOTOJHUTEIbHbIE: CIIPABOYHYIO JTUTEPATYPY,
¢usnyeckue npudopsl, KOMIBIOTEP.

[TnannpoBaTh CBOIO MHAMBUIyaIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO.

Paborarhs 1o caMOCTOSITEIbHO COCTAaBIEHHOMY IIJIaHY, CBEPSSACH C HUM U LI€NIbIO JE€ATEIbHOCTH,
UCIIPaBIISIs OIIMOKH, UCIIOJIB3YS CAMOCTOSITENIbHO MO100paHHbIE CPECTBA.

CamocCTOsITeTbHO OCO3HaBaTh NMPUUMHBI CBOEro yclexa Wd Heyclnexa M HaXOJUTh CIOCOObI
BBIXO/1a U3 CUTYyalluu Heyclexa.

YMeTh OIleHHBaTh CTENEHb YCIEIIHOCTH CBOEW WHAMBHUAyaIbHOW 0Opa3oBaTeNbHOW Jes-
TEJIBbHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KauecTBaM U YepTaM XapakTepa («KakoB s»), OIpeAensiTh
HaIlpaBJICHUSI CBOETO Pa3BUTHUSA (KKAKUM 5 XOUY CTaTh», «4TO MHE JJI 3TOr0 HAJ0 CAENATh)).

IMo3naBarteiibHble YY ]|

AHanu3upoBaTh, CPABHUBATH, KIIACCU(DUIIMPOBATH U 0000IIaTh U3YUCHHBIE TOHATHS.
CTpouTh JIOTUYHOE PACCYkKICHUE, BKIIOUAIOIEEe YCTAHOBIECHUE MPUUMHHO -CIEICTBEHHBIX
CBsI3EH.

[IpencraBisaTe nHpOpMANIHIO B BUE KOHCIIEKTOB, Ta0IUII, CXeM, TPaUKOB.
[IpeoOpa3oBriBaTh HHGOPMAIINIO U3 OJHOTO BHUIA B IPYTOi U BEIOUPATh yA0OHYIO 1Jist ceOst
dbopmy duKcauuu U MpeAcTaBIeHUs HHPOPMALIUH.

Hcnonp30BaTh pa3nuyHble BUIBI YTeHUS (M3y4aroliee, TpoOCMOTPOBOE, 03HAKOMUTEIHHOE,
MMOUCKOBOE), TPUEMBI CITYIIAHHUS.

CaMoMy co3/1aBaTh HCTOYHUKHU MHGOPMAIIUHA PA3HOTO THUIA U JJIs1 Pa3HBIX ayJIUTOPHUH,
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coOuro1aTh NpaBuiia HHPOPMALMOHHON 6€301aCHOCTH.
e  VYMeTh UCIO0/Ib30BATh KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT IS
JIOCTH)KEHHS CBOUX IIEJIEH.
e  YMeTh BbIOMpATh a/IEKBaTHBIE 3a/1a4u€ IPOTPAMMHO-AINapaTHbIE CPEACTBA U CEPBUCHI.
IIpenmernsbie YY1

[Ipu oOyuyeHun Qu3MKe AEATEIBHOCTH, CBS3aHHAs C IMPOBEACHUEM (PH3UYECKOr0 IKC-TIEPUMEHTA,
OKa3bIBaeTCsl KOMIUIEKCHOW. OHa BKJIIOYaeT B ceOs psAa ITANoB: IUIAHMPOBAHHUE, MOJCIMPOBAHHUE,
BBIIBIDKEHUE THIIOTE3, HaON0JeHHe, Moa0op MNpHOOpPOB M IOCTPOCHHE YCTAaHOBOK, H3MEpPEHHE,
npejacTraBieHue u  o0oOmeHue pe3ynbratoB. JlIs OCBOGHHS YKa3aHHBIX JTaloB IPUMEHSETCS
9KCIIEPUMEHTAIBHBIH METO/I U3y4eHUS! (U3MUECKUX SIBJIE- HUI U MPOILIECCOB.

[Ipu monroroBke ywammxcs 11 kxmacca x cmaue EI'D mo ¢musuke ciaemyer chopmupoBarh y HHUX
yMEHHE DpelaTh OHKCIEepUMEHTalbHbIE 3aJadd. B mpouecce uX BBIIOJTHEHUS MOXXHO IIOBTOPUTH
3HAYMUTENbHBINA 00bEM NMPOHAEHHOTO yueOHOTro MaTepuasia.

HpHMep OKCIICPUMCHTAJIbHOI'O 3aaHUA

3akpenuTe KENoO B MITATUBE U YCTAHOBUTE HAKIIOH »k€1100a TaKUM 00pa3oM, YTOOBI IIAPUK MTPOXOIUI
BCIO JUTHHY kE&nooa.

Hcnonb3ysi UMEIOIIME 3HAHMS, ONPEICIUTEe: a) YCKOPEHHE IIapuKa; 0) CKOPOCTh Maph- Ka B KOHIIE
sxkénoda.

Ykaxure, Kak U3MEHSIOTCS cleayiomue (Gpuzndeckue BEIUYUHBI IPU ABMKEHUHU HIapHKa BBEPX IO
#*€En00y: a) CKOpOCTh; 0) YCKOpEHME; B) MOTEHUUAJIbHAs SHEPrus; I') HMIYJIbC; 1) KHHETHYECKas
SHEPTUs; €) MOJHAas MEXaHWYecKas JHeprusi B peajbHBIX YCIOBUIX (C y4éTOM TpEeHHs); k) IMOJHas
MEXaHUUYEeCKasi SHEPTHS B UJCANBHBIX yCI0BUAX (0€3 yuéTa TpeHus).

Pemenune skcnepuMeHTaNbHBIX 3a/1a4 (GOPMHUPYET y YUAIIUXCS CASAYIOIIHNE YMEHHUS:

NpoOBOAUTH Ha6J'IIO)IeHI/I$I U OIMUCBhIBATDH HUX,
3aJaBaTb BOIMPOCHI U HAXOAWUTh OTBCTHI HA HUX OIIBITHBIM HYTéM, T. €. INTAaHUPOBATh BBLIITOJIHCHUEC
HpOCTefIHlI/IX OIIBITOB,
L4 MMPpOBOAUTDH MPAMBIC UBMCEPCHUS IIPU TOMOIIN HauOoJiee 4acTo HCITOJIB3YEMBIX HpI/I60pOB;

NPEACTABIATh PE3yIbTaThl U3MEPEHUH B BH/I€ TaOIUIL;
JleJaTh BBIBO/BI HA OCHOBE HAOII01€HU;
. HaXOJUTh NIPOCTEHIINE 3aKOHOMEPHOCTH B IIPOTEKAHUU SBJICHUN U OCO3HAHHO HUCIIOIb30BaTh
UX B IMIOBCEJHEBHOM KU3HU, COONIOasl pa3yMHbIe IIpaBuiia TEXHUKH 0€30M1aCHOCTH U
MIPOTHO3UPYS MOCIEACTBUS HENMPABWIBHBIX JEUCTBHM.

Brimonnenne n1abopaTopHbIX paboOT (QU3MUECKOro MNpakTUKyMa JOJDKHO OBITh CBA3AaHO C
OpraHM3alued CaMOCTOSITEIbHOM M TBOPYECKOM JEATEIbHOCTHM YYallMXCsA. BO3MOXHBIM BapHaHT
UHUBUTyaIn3aluu paboThl — 3TO M0A00p HECTaHAAPTHBIX 3aJJaHUN TBOPUECKOTO XapaKkTepa, HalpuMep
OCTaHOBKA HOBOH J1abopaTopHOi paboTel. OpUTMHAIBHOCTH Ta- KOTO 33JaHUs 3aKJII0YaeTCs B TOM, UTO
y4dalluiics MepBbIM COBEpIIAET ONpeaeEHHbIE NeMCTBUS MO BBIMOJHEHHUIO JabopaTopHblil padbotsl. [Ipu
3TOM pe3yJbTaT €ro HKCIEPUMEH- TaJIbHOW JEATEIbHOCTH IEPBOHAYAIBHO HEU3BECTEH HU €My, HHU
YUUTEIIIO.

DaKTUYECKU 37eCh MMpOBEPACTCA HC CTOJIBKO 3HAHUC KaKOT'0-JIN0O (I)I/ISI/I‘-ICCKOI‘O 3aK0- Ha, SABJICHHUIA
UM 1mponecca, CKOJBKO CIoCcOOHOCTH ydqamerocda K ITOCTAHOBKE M BBIIIOJIHC- HHIO (bPISI/IquKOFO
5
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skcnepuMenTa. [IpoBeast cepuo HEOOXOAUMBIX U3MEPEHUM U BBIYMCICHUN, OH OLIEHUBAET MOTPEIIHOCTH
W3MEPEHUN U, €CJIM OHU HEJOMYCTHMO BEJIMKH, HaXOJAUT OCHOBHBIC MCTOYHUKHU OMMUOOK U MPOOYyeT UX
YCTPaHUTb.

I[pyI‘I/IM ydqamuMceda Kiacca MOXKHO MPCAJIONKUTL HWHIAUBUAYAJIBHBIC 3aJaHUA HCCICAOBATCILCKOTO
XapakTepa, B XOJ€ BBINOJHEHHS KOTOPBIX OHHU IOJy4aT BO3MOXKHOCTh OTKPBITh HOBBIC, HEU3BECTHBIC
3aKOHOMEPHOCTH WJIH JaXke co3l1aTh n3o0peTeHue. CaMOCTOSITEIIPHOE OTKPBITHE M3BECTHOTO B (U3HKE
3aKOHA WU «HU300peTeHue» crnocoda u3MepeHus (U3U- YECKOW BEJIMYHHBI SIBISIETCS OOBEKTHBHBIM
JI0Ka3aTeIbCTBOM CIIOCOOHOCTH YyYalIMXCsl K Ca- MOCTOSATEIbHOMY TBOpYECTBY. B pesymbTaTe Takoi
ACATCIBbHOCTH Y HUX (’popMpreTCH YBC- PCHHOCTDb B CBOUX HMHTCIJICKTYAJIbHBIX CHOCO6HOCTSIX.

B mponecce skcrepuMeHTAIbHOIO HMCCIeA0BaHUsS (PU3HUYECKUX SBJICHUN (IpoleccoB) U 0000IIeHUS
MOJYYEHHBIX PE3yJIbTaTOB YUalluecs AOJIKHBI HAYUYUTHCS:

. yCTaHaBIUBATh (PYHKLMOHAJIbHYIO CBA3b U B3aHMO3aBUCUMOCTb SIBJICHUH (IIPOIECCOB);

. MOJEIUPOBATh SIBIEHUS (IIPOLIECCHI);

o BBIIBUT'aTh TMIIOTE3bl, SKCIEPUMEHTAIBHO NPOBEPATh UX U UHTEPIPETUPOBATH MOJTYyYEHHbIE
pe3yabTaThl;

. u3y4aTh (PU3MYECKHE 3aKOHBI U TEOPHUH, YCTAaHABJIMBATh I'PAHUIIBI UX TPUMEHUMOCTH.

Kommynukatusubie YV ]|

OTtcTauBasi CBOIO TOUKY 3pEHUs, IPUBOJUTH APTYMEHTHI U OATBEPKIAATh UX (HaKTaMH.
YMeTh B IUCKYCCHUM BBIABUTAaTh KOHTPAPryMEHTHI, epedpa3upoBaTh CBOIO MBICIIb (Baje-
HUE MEXaHU3MOM 3KBHUBAJICHTHBIX 3aMEH).

. Y4uThCcs KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, YMETh IIPU3HABaTh OMIMOOYHOCTh CBOETO
MHEHHUS U €r0 KOPPEKTUPOBAT.

. Paznuuath B MMCbMEHHOW M YCTHOM peun MHEHHE (TOUKY 3pEHHUs), JOoKa3aTeabCTBa (apry-
MEHTHI, (DaKThI), TUTIOTE3bI, AKCUOMBI, TEOPHUU.

. YMeTh B3IISSHYTh Ha CUTYAIUIO C MHOM MTO3ULHMHU U T0TOBAPUBATHCS C JIIOJAbMHU, IPUAECPKU -

BAaOMIUXCA UHBIX TOUYCK 3PCHUA.
HpenMeTm)le peE3yJbTaThbl

BrinyckHMK HayduTcs:

o J€EMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (GU3UKU B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MUpPa, B Pa3BUTHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTHYECKOM
JeATEIbHOCTH JII0JIEH;

. JEMOHCTPUPOBATh HA MIPUMEPAX B3aUMOCBS3b MEXAY (GU3UKON U IPYTUMHU €CTECTBEHHBIMHU
HayKaMu;

® YCTAaHaBJIMBATh B3aWMOCBS3b €CTECTBEHHO-HAay4YHBIX SBJIEHUM M TNPUMEHATbH OCHOBHBIE
dusznueckue MoENIU JUIsl UX ONMUCAHUS U O0BSCHEHUS;

®  HUCHOJIb30BaTh HMHGPOPMALMIO (U3UYECKOTO COJEpKAHUS MpPU pPEHIeHUH Y4eOHBbIX, MPAKTH-
YECKUX, MPOEKTHBIX M MCCIEAOBATENbCKUX 3aJad, MHTErpupysd HHGOPMALMIO U3 Pa3IUIHBIX
HMCTOYHUKOB U KPUTUYECKU €€ OLIEHUBAas;

® pa3IMyaTh U YMETh MHCIOJIb30BaTh B Y4eOHO-HCCIENOBATENbCKOM JEATEIbHOCTH METO/b
Hay4YHOTO MO3HaHUs (HaOI0IeHne, OMCaHNe, U3MEPEHNE, SKCIIEPUMEHT, BBIIBUKEHNUE TUIIOTE3HI,
MOJIETUPOBaHUE U Jp.) U GOPMBI HAy4yHOTO MO3HAHUsA ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYSI
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Ha IpUMeEpax UX POJb U MECTO B HAYYHOM MO3HAHUU;
®  [POBOJUTH NMPSAMBIE U KOCBCHHBIC H3MEHEHHS (PU3MUECKUX BEIMYUH, BHIOMpAst H3MEPH - TEIbHBIC
npuOOpEI ¢ Y4ETOM HEOOXOAMMON TOYHOCTH U3MEPEHUH, ITAHUPOBATh X0 U3MEPEHHH, TOIyJaTh
3HaYCHHE HM3MEpSeMON BEIWYMHBI U OICHUBATh OTHOCUTENIBHYIO HOTIPELNIHOCTh IO 3aJaHHBIM
dbopmynam;

® T[POBOJUTH HCCIIECNOBAHUS 3aBUCUMOCTEH Mexay (U3MYECKMMH BEIMYMHAMHU: IPOBOIHTH
U3MEpEeHHS U ONpPEICeIsITh Ha OCHOBE MCCIIEIOBAaHUS 3HAYCHUE IMapaMETPOB, XapaKTepH - 3yIOIIUX
JAHHYIO 3aBUCUMOCTb MEXAY BEJIMYNHAMH, U JIeJIaTh BBIBOJ] C Y4ETOM MOTPEIIHOCTH U3MEPEHUN;

®  HCNONB30BaTh JUISI ONMHCAHMS XapakTepa NPOTeKaHUs (QU3NYECKUX MpoLeccoB (usmdeckue
BEJIMYUHBI U JEMOHCTPUPOBATH B3aMMOCBS3b MEXKYy HUMH;

®  HCIONB30BaTh JUISI ONMHMCAHMS XapakTepa MNPOTEeKaHWs (U3UYECKHX IPOIECCOB (U3HUECKHE
3aKOHBI C Y4ETOM T'pAaHUI] UX TPUMEHHUMOCTH;

e pemaTh Ka4eCTBEHHBIC 3a/layd (B TOM 4YHCIE M MEXIPEAMETHOIO XapakTepa): HCIOIb3Ys
Mojenu, (U3MYECKHe BEIWYMHBI M 3aKOHBI, BBICTPAWBATH JIOTHYECKHM BEPHYIO IIEMOYKY
00bsICHEHHS (J0Ka3aTeNbCTBA) MPEJI0KEHHOTO B 3a/1a4e Ipoliecca (IBICHUs);

e pemaTh pacy€THBIC 3aJ]a4H C ABHO 3aJaHHON (HU3UYECKON MOJENBIO: Ha OCHOBE aHAM3a yCIOBUS
3aJa4d  BBIICIATH (U3MYECKYI0 MOJeNb, HAXOAUTh (U3MYECKHE BEIMYMHBI M 3aKOHBI,
HEOOXOJUMBIC U JOCTATOYHbIC JJs €€ pemeHus, IPOBOAUTHh PACYETHl U MPOBEPSTH MOJYYCHHBIH
pe3yJbTaT;

®  VYYUTHIBATh TPAHULBI MPUMEHEHHUS H3YYCHHBIX (PU3MUECKHUX MoOJeNed mpu pemeHuu ¢usu-
YECKHUX U MEKIPEAMETHBIX 33/1a4;

®  HUCHOJIb30BaTh MH(OpPMAIMI0O W TPUMEHSATh 3HAHWS O NPUHIUNAX pabOTHl M OCHOBHBIX Xa-
pPaKTepUCTHKAX M3YYEHHBIX MAIIWH, TPHOOPOB M IPYrHUX TEXHHUYECKUX YCTPOMCTB ISl pEIIeHUs
NpaKTUYECKHUX, Y4eOHO-HCCIe0BaTENbCKUX U IPOCKTHBIX 3a/a4;

®  JCHOJIb30BaTh 3HaHUSA O (U3MYECKUX OOBEKTaX M IMpolieccax B IMOBCEIHEBHOW XU3HM IS
obecrieueHust 0€30MACHOCTH MPHU OOpalleHUH ¢ NPUOOpaMu U TEXHUUYECKUMH YCTPOMCTBAMU, IS
COXpaHEHHUs 3J0pOBbsl U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEIEHMS B OKpyXkarouieil cpene,
JUTSL IPUHSATHUS PEIICHUH B TOBCEIHEBHON XKU3ZHH.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCS:

® [IOHMMaTh U OOBACHATH IEIOCTHOCTh (PU3NUECKON TEOpUH, pa3inuyaTh TpaHULBl €€ TpH-
MEHUMOCTH U MECTO B ALY IPYTrux (GPU3NUECKUX TEOPHIi;

e BJaAeTh NpUEMAMU IOCTPOCHUSI TEOPETUUYECKHX JI0KAa3aTeIbCTB MPOTEKAaHUS (PU3MUYECKHUX
SABJICHUHN U IIPOLECCOB HA OCHOBE NOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0Ka3a- TEJIbCTB;

®  XapakTepU30BAThb CHUCTEMHYK) CBS3b MEXJY OCHOBONOJIATAIOIIMMH HAayYHBIMU IOHSITHUIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIe), IBUKEHUE, CUIla, SHEPTHUS;
BBIJIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIAraloUX 3aKOHOB;
CaMOCTOSITEJILHO MJIAHUPOBATh U MPOBOJUTH (PU3NUECKHE IKCIIEPUMEHTHI;

®  XapaKTepHU30BaTh TIJI00ANbHBIE MPOOJEMBI, CTOSIIME HEPe] 4YeIOBEYECTBOM: IHEPreTUUYECKHE,
CBIpbEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKHU B PEIICHUHU ITUX MPoOiIeM;

e pemiaTh MPAaKTUKO-OPUEHTHUPOBAHHbIE KAadeCTBEHHbIE M pacu€THble (U3NYECKUE 3aJauM C
BbIOOpOM (pHU3HMUYECKOW MOJENH, MCHOJb3ysl HECKOJBKO (PU3NYECKHX 3aKOHOB HIU (HOpMYII,
CBSI3BIBAIOLIMX M3BECTHBIE PU3NUYECKUE BEIMUNHBI, B KOHTEKCTE MEXIPEIMETHBIX CBS3EH;

. O0O0BSICHATH NPUHLMIIBI pa0OThHI U XapaKTEPUCTUKHU U3YyUYECHHBIX MAIIUH, TPUOOPOB U TEXHHU -
YECKUX YCTPOMUCTB;
. OOBACHATH yCIOBUS MPUMEHEHHS QU3UUECKUX MOJIeNIel TP pelieHnH (pU3nyecKkux 3aaad,
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HaXOIUTh aJIEKBAaTHYIO MIPEAJIOKEHHON 3a1aue (U3NUECKyI0 MOJIENb, pa3peniaTb NpoodIemMy Kak
Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK U IPU IOMOILU METOJ0B OLICHKH.
MexaHn4ecKue sIBJIeHUA

— pacrno3HaBaTb MeXaHUYeCKHe SBJIEeHHUS U OOGBbSICHATh HAa OCHOBE MMEKIUXCS 3HAHUNA OCHOBHBIE
CBOMCTBA WJIM YCJOBHUSI MPOTEKAHUsS ITHUX SIBJIEHHH: paBHOMEpPHOe U HePaBHOMEPHOE J[BIKEHUE,
paBHOMEpHOe U PaBHOYCKOPEHHOe MNpSMOJIMHEWHOe J[BWXKeHHUEe, OTHOCHUTEJbHOCTb MeXaHHYeCKOIo
JIBUKEHUs, CBOOOJHOe TaJieHHe TeJs, paBHOMEpPHOe [BH)KEHHE II0 OKPYXXHOCTH, HWHeEpIHs,
B3aUMO/IEMCTBYE TeJl, peaKTHBHOE JIBI)KEeHUe, Nlepejiaya JaBJeHUsl TBePAbIMU TeJlaMH, KUJKOCTAMU U
rasaMy, aTMochepHoe JiaBjeHue, IIJlaBaHUe TeJ, paBHOBeCHe TBEPJbIX TeJs, UMEIUIUMX 3aKpellIeHHYIO
0Cb BpallleHus1, KoJlebaTesIbHOe JIBU>KeHH e, Pe30HAHC, BOJTHOBOE JIBIXKeHUe (3BYK);

— ONMCBhIBATh U3yYeHHbIE CBOMCTBA TeJ U MEXaHUYECKHUE SIBJIEHUS, UCTI0JIb3Ys PU3UYeCKHUe BEJIUYHHBI:
NyTh, IepeMelleHre, CKOPOCTb, YCKOPEHUE, Tepuo/, 0OpallleHHs], Macca TeJla, IJIOTHOCTb BelleCcTBa, CUJIa
(cuna TsXKEeCTH, Cujla YIpPyrocTH, CWJa TPeHUs), AaBJeHHe, UMIYJbC TeJsa, KUHeTUYecKass 3Heprus,
NOTeHI[Ma/IbHAsA dHEPrus, MexaHudyeckass paboTa, MexaHUdeckas MoiHocTb, KII/I npu coBepuieHuU
paboThl C HMCHNOJb30BAaHHMEM MPOCTOr0 MeXaHU3Ma, CWJIa TPEeHHUs, aMIUIUTYZa, MEepPUoJi U 4YacToTa
KoJie6aHUH, AJIMHA BOJIHbI U CKOPOCTb €€ pacnpoCTpaHeHHs; MPU OMHMCAHUM MPABUJIbHO TPAKTOBATh
GU3UYECKHUIN CMBICA KCMOJb3YEMbIX BEJUYHH, UX 0003HAYEHUS W €JUHUIbl M3MEpPEHUs], HAXOAUThb
bopMyJibl, CBSI3bIBaIOLIME JaHHYI0 (QU3UUECKYI0 BeJUYUHY C APYTMMU BeJUYMHAMHU, BbIYUCIATH
3HaYeHHe PU3NYECKOUN BEJTUYUHBI;

— aHaJIM3UPOBATb CBOMCTBA TeJl, MEXaHUYECKHE SIBJI€HUS U MPOLLECChI, UCNO0Jb3Yys PHU3UUECKHEe 3aKOHbI:
3aKOH COXpPaHEHUSsI IHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHHS, MPUHIUI CyNepPHNO3UIMU CUJ (HaX0oXKaeHue
paBHOJelcTBYOILEeN cuibl), [, 1T v [1l 3akonbl Hp0TOHA, 3aKOH cOXpaHeHHUs UMNYJbCa, 3aK0oH ['yKa, 3aKoH
[lackans, 3akoH ApxuMeJa; NpPU I3TOM pas3jvdyaThb CJAOBECHYH (OPMYJUPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOe BbIpaXKEeHUE;

— pa3jJru4aTb OCHOBHbBI€ IIPHU3HAKHW HW3YYE€HHBIX (1)H31/I‘{eCKI/IX MOAGHEﬁ! MaTepHa/JibHad TO4YKa,
HHepLHaJbHad CUCTEMa OTCYETA;

— pemiaTh 3a/la4M, UCNOIb3ys PpU3NYEeCKHe 3aKOHbI (3aKOH COXpaHEHHUs] IHEPTHH, 3aKOH BCEMUPHOTO
TAroTeHusd, npuHuuUn cyneprnosuuuu cui, I, I u III 3akoHbl Hbl0TOHA, 3aKOH COXpaHeHUs MMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyJibl, CBA3bIBaKOLUe PU3UYECKHE BEJUYUHDI
(myTb, CKOpPOCTb, YCKOpEeHMHe, Macca TeJsa, IJOTHOCTb BelleCTBa, CWUJa, JaBJieHWEe, WUMIYJbC TeJa,
KWHEeTHYeCcKas 3Heprus, MOoTeHliMa/libHasi dHEPrusi, MexaHu4yeckass paboTa, MexaHW4ecKas MOIIHOCTb,
KII/l mpocToro MexaHu3Mma, Cuja TPEHHUs CKOJIbXKeHHUS, KO3APPULIMEHT TpPeHUs, aMIIMTYAa, ePUO] U
yacToTa KoJiebaHUM, JJIMHA BOJIHbI U CKOPOCTb e€e paclpoCTpaHeHHs): Ha OCHOBE aHasK3a YCJIOBHUS
3a/ayd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIAENATb (GU3UYECKHE BeJWYUHb], 3aKOHbI U (GOpPMYJIbI,
HeoOX0UMble JIJis ee pellleHUs], IPOBOJUTh PACUEThl U OLlEHUBATh PeaJbHOCTb MOJYYEHHOTO 3HAYEeHUS
bu3nuecKor BeJIUUUHBI.

TenioBble ABJIeHUA

— PaCllo3HaBaThb TeEIlJIOBbIE ABJIEHHUA U 00'BSCHATHL Ha 6a3e HNMEUIINXCA 3HaHWH OCHOBHbIE CBOMCTBA
HWJIM YCJIOBHUA TNIPOTEKAHHUA I3THUX SIBJIEHUH: ,CLI/ICl)(l)y.'SI/IH, H3MeHeHHe o06beMa Tell IIpU HaArpeBaHHHU
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(oxnaxxaeHuu), 6oJiblllasgs CKUMAEeMOCTb ra3oB, Majas CKUMAeMOCTb HUJAKOCTeH U TBEPJbIX TeJ;
TEIJIOBOe paBHOBeCHE, UCIIapeHue, KOHJIeHCallks, TJIaBJeHue, KPUCTAJIM3alusl, KUIIEHUE, BJaXKHOCTD
BO3/lyXa, pa3JIMYHble CIOCOObI TemJonepeaayd (TeMJIONpPOBOAHOCTb, KOHBEKIHS, H3Jy4eHHUE),
arperaTHble COCTOSIHMSI BEIeCTBa, MOTJIOIIEHUE 3HEPTUM MPU UCHAPEHUH KUJKOCTH U BbIJIeJIEHHE €€
IpU KOH/IEHCAIUH Mapa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJIEHUS;

— OIMCbIBAaTh M3y4YeHHblEe CBOMCTBA TeJ U TEIJIOBble SIBJIEHHUS, UCNOJb3ysd QU3NYECKHE BeJUYUHBI:
KOJIMYECTBO TeIJIOThl, BHYTPEHHsII 3HEPrus, TeMIepaTypa, Y/JesJbHas TeIJOEeMKOCTb BelleCcTBa,
yAeJbHas TeIJIOTa IJIABJEHUs, yAebHas TeIJIoTa Mapoo6pa3oBaHUs, yAesbHas TENJIOTa CrOpaHUS
TOIJIMBA, KO3POUIUEHT MO0JIe3HOT0 JAeHCTBUS TEIJIOBOrO JIBUraTesisl; NMPU OMNUCAHUM MPABUJIbHO
TPAaKTOBaThb (PU3UYECKUN CMbICJ HCIOJb3yeMbIX BEJUYUH, UX 0003HAYEHUS U eJUHHIlbl U3MepeHHs],
HaxoAUTb GOpMYyJibl, CBfI3bIBAalOLIME JaHHYI (U3WYECKYH0 BeJUWYHUHY C [APYTUMH BeJUYUHAMH,
BBIUUC/ATH 3HaUeHUe GU3UIECKON BeJIMUUHBI;

— dHaJIM3UPOBATH CBOMCTBa TeJI, TEIJIOBbIE€ ABJIEHHUA W IPOLECCHI, UCIIOJIb3Yd OCHOBHbIE€ ITOJIOXKEHHA
dATOMHO-MOJIEKYJIAPHOI'O Y4€HHA O CTPOEHHUH BEIIECTBA U 3aKOH COXPaHEHHUA SHEPTIHUH;

— Pa3JiM4aTb OCHOBHbI€ IIPU3HAKHW HM3YYE€HHbIX Cl)I/IBI/I‘IECKI/IX MO,U,eJleI‘/JI CTPOEHHUA ra3os, )KPIAKOCTEﬁ H
TBEPADBIX TEJI,

— NPHUBOAUTDL IPUMEPHI IPAKTUYECKOTI'O UCII0JIb30BaHHUA Cl)I/IBI/I‘IeCKI/IX 3HAHUM O TEIJIOBbIX ABJIEHUAX;

— pewaThb 33/la4d, MUCIOJIb3ysl 3aKOH COXPAaHEHHs 3HEPrMU B TEIUIOBBIX Mpoleccax U (GpopMyJibl,
CBs3bIBawIMe GU3NYECKHEe BeJUYUHbBI (KOJMYECTBO TEMJIOTHI, TEMIIEPATYPA, V/eJbHasl TeNJI0eMKOCTb
BEILleCTBa, y/eJibHas TeIJIOTa IJIABJEHHUS, VAeJbHas TelJoTa Napoo6pa3oBaHuUs, yAeJbHas TemaoTa
CTOpaHUs TOIJIMBA, KO3QPUIIMEHT MOJIE3HOTO JeMCTBUS TEIJIOBOr0 JABUraTeJsisl): HA OCHOBE aHasM3a
YCJIOBHUS 33Jla4M 3alIMChIBAaTh KPAaTKOE YCJIOBUE, BbIJIe/IATh PU3UUECKUE BEJTUYHUHBI, 3aKOHBI U GOPMYJIbI,
Heo6X0IMMble /ISl ee pellleHHs], TPOBOAUTD PacyeThl U OlleHUBATh PeaJbHOCTb MOJYyYeHHOr 0 3HaYeHUs
dU3MYeCcKor BeJTMYHHBI.

BHEKTpPI‘leCKPIe M MAarHuTHbIE ABJICHUA

— pacno3HaBaThb 3JIEKTPOMArHUTHbIE SIBJ€HUS U 00'bSICHATh HA OCHOBE UMEIIIMXCS 3HAHUN OCHOBHbIE
CBOUMCTBAa WJIK YCJOBHUSl NMPOTEKAaHUs I3TUX SBJEHUH: 3JIeKTpU3alus TeJ, B3aUMOJEUCTBUEe 3aps/oB,
3JIEKTPUYECKUN TOK U ero JIeMcTBUS (TeIJIoBoe, XMMHUYECKOe, MarHUTHOE), B3aMMO/IEUCTBHE MAarHUTOB,
3JIEKTPOMarHUTHasi UHAYKLMS, JeUCTBUE MAarHUTHOTO MOJIsSl HAa MPOBOJAHUK C TOKOM W Ha JIBHXKYLIYIOCS
3apsHKEHHYI0 YacCTULy, JefCTBUE 3JIEKTPUUYECKOTO MOJIS Ha 3apsiKeHHYI0 4acTHUIy, 3JIEKTPOMarHUTHbIE
BOJIHBI, IPSIMOJIMHENHOE PAacpOCTPaHEHHE CBETA, OTPaKEHHE U MpeJIOMJIEHUE CBETa, JUCIIePCHs CBeTa.

— COCTaBJIAATh CXeMbl 3JIEKTPUYECKHUX IleNel C MoC/e0BaTe/JbHbIM W MapaljieJIbHbIM COeJUHEHUEM
3JIEMEHTOB, pa3Jjiuyasi yCJIOBHble 0003HAYeHHUs] 3JIEMEHTOB 3JIEKTPUYECKHUX Iiened (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTaT, JIAMII04YKa, aMIIEpMETP, BOJIbTMETD).

— HCNOJIb30BaTh ONTHYECKHE CXeMbl /Jii TOCTPOEeHHs U300paKeHUHW B IJIOCKOM 3epKaje |
cobuparolel JUH3e.
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— OIKMCbIBAaTh H3y4YeHHble CBOWCTBA TeJ U 3JIeKTPOMarHUMTHble fIBJIE€HMS, UCNOJb3ysd (puU3NYecKHe
BEJIMYMHBL: 3JIEKTPUYECKUM 3apsj, CUJA TOKa, 3JIEKTpUYeCKOoe HalpshKeHHWe, 3JIeKTpUYecKoe
CONPOTUBJIEHUE, y/leJIbHOe CONPOTHUBJIEHHEe BelllecTBa, paboTa 3/1eKTPUYeCKOTro I110JiF, MOIHOCTb TOKaQ,
$OKyCHOe pacCcTossHUe U ONTHYeCcKas CHJa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHMTHBIX BOJIH, JIMHA BOJIHBI U
4acToTa CBeTa; NPH ONMCAaHUM BEPHO TPAKTOBAaTb (PU3UYECKUHW CMBICJI MUCIOJIb3yeMbIX BEJUYHMH, HUX
0003HaYeHUs1 U €eJAUHULbl HU3MepeHHUs; HaXOAWUTb (QOpPMYyJbl, CBA3bIBAIOLIME JAAaHHYI QU3UYECKYIO
BEeJIMYMHY C [PyTMMH BeJIMYMHAMH.

— aHaJIM3UPOBAaTh CBOWCTBA TeJI, 3JIEKTPOMAarHUTHbIE SIBJIEHUSI WU MPOIECCH, UCMOJIb3ysd PpU3UIecKHre
3aKOHbI: 3aKOH COXpPaHEHMsl 3JIEKTPUYECKOTo 3apsja, 3akoH OMa AJis1 ydyacTKa Lenu, 3aKoH JKoyJisi-
JleH1|a, 3aKOH MPSIMOJIMHEHHOT0 PaclpOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH MPEJOMJIEHUS
CBeTa; IPH 3TOM pPas/iM4yaTh CJI0BECHYI0 GOPMYJUPOBKY 3aKOHA U €r0 MaTeEMaTUUECKOe BbIpaXKeHHe.

— MNPUBOJUTH NMPUMEPHI NPAKTUYECKOTO HCNOJIb30BaHUSA QU3MYECKUX 3HAHUW O 3J1€KTPOMAarHUTHBIX
AIBJIEHUSAX

— pelaTh 3aZa4yM, UCNOJIb3ys pu3UUecKHe 3aKOHbl (3akoH OMa /s ydyacTka Lenu, 3akoH /bxoyss-
JleH11a, 3aKOH NPSMOJIMHEMHOTO PAacpOCTPAaHEHHUS CBETA, 3aKOH OTPaXKeHUsI CBETa, 3aKOH MpeIoMJIeHUs
cBeTa) U GOpMyJibl, CBS3bIBaOIMe QU3NUYECKHE BeJUYHHBI (CHJIa TOKA, 3JIEKTPUYECKOE HaANPSHKEHUE,
3JIeKTpUUYECKOe CONPOTHUBJIEHHUE, Y/ eJIbHOE CONMPOTHUBJIEHHUE BeLeCTBa, paboTa 3JIeKTPUYECKOTO MOJIf,
MOIIIHOCTb TOKa, GOKYyCHOE PAacCTOSIHUE W ONTUYECKAsl CUJIA JIMH3bI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHbBI M 4YacToTa cBeTa, GOpMyJibl pacyeTa 3JIEKTPUUYECKOTO  COMPOTUBJIEHUS
NpUIoCc/Ae0BaTeJIbHOMUIIAPAJJIEIbBHOM COeJUHEHUHU MPOBOJHHUKOB): HAa OCHOBE aHaJ/M3a YCJA0BUSA
3a/layd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIEAATbh (U3UUYECKHe BeJUWYUHbI, 3aKOHbl U (GOPMYy.JbI,
HeoOX0UMble JIJis ee pellleHUs], IPOBOJUThb PACUEThI U OLlEHUBATh PeabHOCTb MOJYYEHHOTO 3HAaYEeHUS
bU3nYecKor BeJTUYHHBI.

KBaHTOBbIE ABJICHUSA

— PpacCrio3HaBaTb KBAHTOBbLI€ ABJIEHUA H OO0'BbSCHATL Ha OCHOBE HUMEIINXCA 3HAaHUW OCHOBHBIE
CBOMCTBA UJIU yCJI0BHA MPOTEKAHUA 3TUX SIBJIeHHUH: eCTeCTBeHHas U HCKYCCTBEHHAA paMOAKTUBHOCTD,
a-, B- N y-U3Jiy4€eHHd, BOSBHUKHOBEHHE JIMHEN4aToro CIIEKTpPa U3JIy4eHHUA aTOMa,;

— OIKCHIBATh U3yYeHHble KBAaHTOBbIE SIBJIEHUS, UCNOJb3ysd GU3UYECKHe BeJUYUHBI: MAaCCOBOE YHUCJIO,
3apsAA0BO€e YHUCJO, NMEPUOJ TOoJypacnajia, sHepruss GOTOHOB; MPH OMMCAHUM MPABUJIbHO TPAKTOBATh
OU3UYECKHUIN CMBIC/ HCNOJIb3YeMbIX BeJMYHH, UX 0003HAUYEHUS] U €JUHUIbI U3MepeHHs; HAXOJHUTh
dopMysibl, CBsI3bIBAWOIIME JaHHYI0 QU3UYECKYI0 BEJHWYUHY C APYTMMH BeJUYMHAMH, BbIUMCISTH
3HaYeHUe GU3NYEeCKOUN BEJTUYUHBI;

— aHaJIM3UpOBaTb KBAHTOBbIE SBJIEHUS, HCNOJIb3ysd QU3UYECKHe 3aKOHbl M TOCTYJaThl: 3aKOH
COXpaHeHHUs 3HepPryH, 3aKOH COXpaHeHHUs 3JIEKTPUYECKOro 3aps/ia, 3aKOH COXpaHEHUs1 MacCOBOT0 YUCJIA,
3aKOHOMEPHOCTH M3JIydeHHUs M TOIJIOLeHUs CBeTa aTOMOM, NpPU 3TOM pasjudaTb CJIOBECHYIO
$OopMyIMPOBKY 3aKOHA M €ro MaTeMaTH4YeCcKoe BbIpaXKeHUE;

— Pa3jii4aTb OCHOBHBbIE IPHU3HAKH HﬂaHeTapHOﬁ MOJA€EJIN aTOMa, HyKJIOHHOﬁ MOJEeJIM ATOMHOTIO A4pPa;
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TOUYKA !'POCTA PHUSMKA

— TIPUBOJUTDH NIPUMeEpPbI NPOABJIEHUA B IPUPOJEe U NIPAKTUYECKOTO MCII0JIb30BaHUA PAaJJMOAKTUBHOCTH,
A/lepHBIX U TEPMOAIEPHBIX peaKL UM, ClIeKTPaJIbHOTO0 aHa/IM3a.

JJ/1IeMeHTbI ACTPOHOMHUH

— YKa3bIBATb HA3BAHHA IIJIAHET CosiHeYHOU CUCTEMBI; pa3/JIN4aTb OCHOBHbIE NIPHU3HAKKU CYTOYHOIO
BpalleHHudA 3Be3HOro He6a, ABHUXEHUA .}IYHbI, COJIHLla H IIJIaHET OTHOCHUTEJILHO 3Be3/,

— IIOHHUMATb Pa3JIUIHA MEXAY FeJII/IOL[eHTpI/I‘-IeCKOI‘/’I 5 FeOL[eHTpI/I‘-IeCKOIjI CHUCTEMAMHU MHUPA;

Bbll'l!CKHI/IK Ha 6a30BOM YPOBHE NMOJYYUT BO3MOXKHOCTb HAYVIHUTBHCA:

— TOHHUMATh U 06bACHATD LeJIOCTHOCTb QU3NYECKON TEeOPUH, pa3iMdaTh IPaHULIbl ee IPUMEHUMOCTH U
MeCTO B pAAY APYTUX GU3UYECKUX TEOPUH;

— BJIaZleThb IpUeMaMU IIOCTPOEHUS TeOpeTHYECKUX 0Ka3aTe IbCTB, a TAaKXKe IPOrHO3MpPOBAHHUA
0CO6eHHOCTe!N NpoTeKaHUsA GU3NYECKUX SIBJEHUN U MPOLeCCOB Ha OCHOBE MOJIyYeHHBIX TEOPETUYECKUX
BBIBO/IOB U [J0Ka3aTeJbCTB;

— XapaKTepH30BaTb CUCTEMHYIO CBSI3b MEX/y OCHOBOIOJIAralo[UMH HayYHbIMH MOHATUSIMU:
NPOCTPAHCTBO, BpeMsl, MaTepHs (BeIIeCTBO, 0Je), ABMKEHHWE, CUJIa, IHEPTHS;

— BbBIJIBUI'aTb 'IIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIAaTralOIIUX (l)I/IBI/I‘{eCKI/IX SaKOHOMepHOCTef/’I H
3aKOHOB;

— CaMOCTOATEJIbHO MJIaHUPOBATb KU IPOBOAWUTD (1)H3H‘{ECKI/I6 SKCIIEpHUMEHTDI;

— XadpaKTepPHU30BaTb rJio0aJbHbIE Hp06ﬂeMbI, cTodmue nepejg 4eJ10B€4eCTBOM: JHEepreTu4ecKue,
CbIpbeEBbIE, 3KOJIOTHUYECKHUE, — U POJIb (l)I/IBI/IKI/I B PEIIeHHWH 3THUX npo6neM;

— PpelaTb IPAKTHUKO-OPHUEHTHUPOBAHHbIE€ KAY€CTBEHHbIE€ U pPaCYE€THLbIE (l)nsuqecxne 3aJa4u C BbI60pOM
(l)I/IBI/I‘-IeCKOf/'I MO/J€EeJIH, UCII0JIb3Yd HECKOJIbKO (1)H3H‘{ECKI/IX 3dKOHOB HJIH Cl)OpMy.H, CBA3bIBAOIIMNX
H3BECTHBbIE Cl)I/ISI/I‘-IECKI/Ie BEJIMYKWHBI, B KOHTEKCTE MEeXIIpeaAMETHBIX CBH3eI‘/JI;

— O0OBACHATb NPUHIUIIBI PAbOTHI U XapaKTEPUCTUKHU U3yYEHHBIX MallKH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- 00DBACHATH yCi0BHUA TNPHUMEHEHHUA Cl)I/IBI/I‘{eCKI/IX MO,ZLeJ'Ief/'I IIpru pelmeHnuun (I)I/I3I/I‘-IeCKI/IX 3aJ4a4, HaXO0JHWTb
AJ€KBATHYIO HpeﬂﬂO)l(eHHOﬁ 3aja4de (1)H3PI‘-I€CKYIO MoOJe€Jib, pa3pemaTrb HpO6JI€My, KaK Ha OCHOBe€ HMMEIOLIHNXCA
3HaHPII>i, TaK Y 1P IOMOLIHU METOZ0B OLIE€HKH.

MexaHU4YeCKHe SIBJIEHUS
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— MHCNOJIb30BaTh 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSIX B IOBCEHEBHOM KU3HU /1J151 06ecriedyeHus
6e30MacHOCTH NMPU 0b6pallleHUH C TPpU6OpaMHu U TEXHUYECKUMH YCTPONUCTBAMH, JJisi COXpaHEHHUS
3/10pPOBbs U COBJIIO/IEHHSI HOPM 3KO0JIOTMYECKOTO0 NOBEJIEHUS B OKPYKaKILeH cpeJie; MPUBOJUTH
npUMepbl IPAKTUYECKOT0 UCII0JIb30BaHUS GQU3UYECKUX 3HAHUM 0 MEXaHUYECKUX SIBJIEHUSX U
$U3MYeCKHX 3aKOHAX; MPUMEPbI UCII0JIb30BaHUsI BO30OHOBJISIEMbIX UCTOYUHUKOB SHEPTUH;
3KOJIOTUYECKHUX MOCJIEICTBUH HCCIe0BAaHUS KOCMUYECKOT'0 MPOCTPAHCTB;

— pasauyaTh IPaHUIbI IPUMEHUMOCTH PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLMH XapaKTep
byH/laMeHTaIbHbIX 3aKOHOB (3aKOH COXpaHEHUs1 MeXaHU4eCKOM SHepruy, 3aKOH COXpaHeHUs UMIYJIbCa,
3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb UCI0JIb30BaHUS YaCTHbIX 3aKOHOB (3aKoH ['yka,
Apxumepna u fip.);

— HaXOJAHWUTb aJ€KBATHYIO Hpeﬂ,JIOHCGHHOI‘/JI 3azade Cl)I/I3I/I‘{eCKy}O MOZe€Jib, pa3pelmaTb HpO6JI€My KadK Ha
OCHOBE€ UMEIINXCA 3HAaHUM 110 MEXaHHUKE C UCII0JIb30BaHHEM MaTeMaTU4YEeCKOT0 dllfiapaTra, TaK 1 Ipu
IIOMOIIIK METOJ0B OLIEHKH.

TenioBble sSIBJI€HUS

— MHCNOJIb30BaTh 3HAHUS O TEIMJIOBBIX SIBJIEHUSX B IOBCEJHEBHOM )KU3HU /1J151 06ecriedyeHus
6e30MaCcHOCTH MPU 06pallleHUH C TPU6OpaMHU U TEXHUYECKUMH YCTPONUCTBAMH, JJIsl COXpPAaHEHHUS
3/10pOBbs U COOJII0JeHMS] HOPM 9KOJIOTUYECKOT0 NOBeIeHUs B OKpY»Kalollleld cpe/ie; IPUBOAUTD
IpPUMepPbl 3KOJOTUYECKHUX MOCJAECTBUN PabOThI ABUTATENed BHYTPEHHETO CTOPAHUS, TEMJIOBBIX U
T'U/IPO3JIEKTPOCTAHIUH;

— Ppa3/n4aTb rpaHulibl IPUMEHUMOCTH CI)I/IBI/I‘-ICCKI/IX 3dKOHOB, IOHUMATb BCGO6H.[I/II‘/JI XapaKTep
(I)YH,U,aMeHTa.HbeIX (1)1/131/1qec1<14x 3aKOHOB (BaKOH COXpPAaHEHHUA 3HEePIrvuU B TEIIJIOBbIX npoueccax) H
OTPAaHUYEHHOCTDb MCIIOJIb30BAHHUA YaCTHBIX 3dKOHOB,;

— HaXOAWUTb al€KBATHYIO npe,anomeHHoﬁ 3aade (1)H3H‘{ECKY}O MOZe€Jib, pa3pelmaTb np0611eMy KaK Ha
OCHOBE€ UMEIINXCA 3HAHMUH O TEMJIOBBIX SBJEHHUAX C UCII0JIb30BaHWEM MaTeMaTHYECKOI'0 allliaparta, Tak
W IIpYU IOMOIIHX MeTOJOB OLIEHKH.

SJIEKTpI/l‘{ECKPle U MAarHUTHbIE ABJI€HUA

— HCIOJIb30BaTh 3HAHUSA 00 3JIEKTPOMArHUTHBIX SIBJIEHUSIX B TOBCEJHEBHOM XXU3HMU JiJ1s1 06ecrieyeHus
6e30MacHOCTH NpU 0OpallleHUuH C TPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMU, AJI1s1 COXpAaHEHHUS
3/I0POBbS U COOJIIO/IEHHSI HOPM 3KOJIOTMYECKOT0 TTOBe/IeHUSI B OKpYKatolliel cpejie; IPUBOAUTD
NpUMepPbI BAUSHUS 3JIEKTPOMArHUTHBIX U3JIyY€HUN HA KUBble OPTraHU3MBbI;

— pas3JjryaTh rpaHUIbl IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMAThb BCEOOLIHI XxapaKTep
dyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHMUSI 3JIEKTPUUECKOTO 3apsA/a) U OTPaHUUYEHHOCTh
MCI0/Ib30BaHUsl YaCTHBIX 3aKOHOB (3akoH OMa /1 yyacTKa 1eny, 3akoH /bxoyss-JleHua u ap.);

— HCIIOJIb30BaTb NPHUEMbI NOCTPOEeHUS GU3UYECKUX MOJesiel, TOUCKa U GOPMYJIMPOBKHU JI0KA3aTebCTB
BbIJIBUHYTbIX TUIIOTE3 U TEOPETUUYECKHUX BHIBOJIOB HA OCHOBE SMIIUPUYECKU YCTAHOBJIEHHBIX PAKTOB;
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— HaxXOJIUTb a/IEKBATHYIO NPeJJI0KeHHOU 3a/jaue pHU3UYeCcKyo MO/ie/ib, pa3peliaTh NpobaeMy Kak Ha
OCHOBE MMEIIUXCS 3HAHUH 06 371eKTPOMArHUTHBIX SIBJIEHUSIX C UCII0JIb30BaHUEM MaTeMaTHUYeCKOTO
anmnapara, Tak ¥ Ipy MOMOIU METO/,0B OL€HKH.

KBaHTOBBIE AB/IeHUS

— MCIO0JIb30BaTh NI0JIy4YeHHble 3HaHUs B I0BCEJHEBHOM KU3HU IIPU 00paLeHUH € IPUOOPaMU U
TEeXHUYECKHMMH YCTPOUCTBAMHU (CYETYMK UOHU3UPYIOLIUX YAaCTUL, J03UMETP), [IJIsl COXpaHeHHUs
3/10pOBbS U COOJII0eHMA HOPM 3KOJIOTUYECKOT 0 NOBeIeHUS B OKPYKalollled cpe/e;

— COOTHOCHUTDb 3HEPIrHI0 CBA3HW ATOMHBIX A4€Ep C ,C[e(l)eKTOM MacCChI;

— TNPUBOAWTH NpUMepbl BAUSAHUA PaJAMOAKTUBHBIX U3JIy4Y€HUH HA »KUBble OPTaHU3Mbl; IOHUMATb
NPUHLMII IeMCTBUA LO3MMeTpa U pa3/indaTh YCJOBHUSA €ro UCI0JIb30BaHUS;

— IIOHHUMAaTb 3KOJIOTHYECKHE l'IpO6JIeMbI, BO3HHKAKOIIKE IPHU UCITIOJIb30BAHUHU ATOMHBIX
3JIeKTpOCTaHL[I/If/’I, U IIYTH pEeIIeHHA 3TUX np0611eM, IepCrneKTHUBLbI NCII0JIb30BAHHWA YIIPABJIAE€MOI' 0
TepMOAAEPHOI'0 CHHTE3a.

J/1eMeHThbl aCTpOHOMHUH

— yKa3bIBaTb 00IIME CBOWCTBA U OTJIMYHS IJIAHET 3€eMHOU TPYIIIbI U IJIAHET-TUTAHTOB; MaJIbIX TeJl
CoJTHEYHOU CHUCTeMbI U 6OJIBLIUX MJIaHET; M0JIb30BaThCsA KAPTOH 3Be3JHOI0 Heba MPU HAGJIIJeHUSX
3BEe3JHOT0 Heba;

— pasryaTb OCHOBHbIE XapaKTEpPUCTUKH 3Be3/ (pa3Mep, I|BET, TeMIlepaTypa) COOTHOCUTD LIBET
3Be3/ibl C ee TeMIIEPATYPOH;

— Pa3/in4yaTb 'MIIOTE3bI O IPOUCXOXKAECHHUHN Co/THEeYHOM CUCTEMBI.

CopepxaHue yuyeGHOro npeamera «®PusukKa»
10 ksacc (68 yacos)
Hay4HbIi MeTO/, IO3HAHMA NPUPOAbI (1 yac)
dusuka - pyHjaMeHTaIbHAsA HayKa 0 Npupo/e. HayuHblil MeTo/ MO3HAHUS.

MeTOﬁ[bl HAYy4YHOTI'O UCCJIeAOBAaHHUA (1)PI3H‘-I€CKI/IX SIBJIEHUH. 3KC1’[epI/IMeHT M TeopHud B IIpouecce No3HaHUA NIPpUpoabl.
HOFpeLLIHOCTI/I HU3MepeHHuda (l)I/ISI/I‘-IeCKI/IX BEJIMYHH. HaqubIe ruroTe3bl. Mo,qum (1)I/I3I/I‘-IeCKI/IX aBjeHUN. Pusnvyeckue
3aKOHbI U TEOPHH. FpaHI/IL[bI INpUMEHHUMOCTHU Cl)I/ISI/I‘-IeCKI/IX 3akoHOB. ®u3uyeckas KapTHHa MHpa. OTKprTI/IH B Cl)I/ISI/IKe
— OCHOBa IIporpecca B TeXHUKE U TEXHOJIOTHMH ITPOHU3BOACTBA.

MexaHuka (24 yaca)
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Cuctembl oTcyeTa. CKaJsipHble U BeKTOpHble U3UYECKUEe BeJUYMHbL. MexaHUYecKoe [BWKeHUE U ero BUJbIL.
OTHOCHUTE/JIBHOCTD MeXaHHYeCKOro [ABWXeHHd. MrHOBeHHasd CKOpOCTb. YcKopeHHe. PaBHOyCKOpeHHOe JBHXKEHHeE.
JlBM>KeHUe M0 OKPY>KHOCTH € MOCTOSIHHOM IO MOAYJII0 CKOPOCThIO. [IpruHIMN OTHOCUTEIbHOCTU ["asines.

Macca ¥ cusa. 3akoHbl AWHAMUKU. Crocobbl HU3MepeHUs1 CUJI. MHepluaibHble CUCTEMBI OTCUeTa. 3aKOH
BCEMUPHOI'0 TATOTEHHUS.

3aKoH COXpaHEeHHd HMIIyJibCa. KuHeTtnyeckas JHEeprud u pa60Ta. HOTeHL[I/IaJIbHaH JHEeprud TeJjla B
rpaBUTA0HOHHOM IIOJIE. HOTeHI_II/IaI[bHaH JHEeprud ymnpyro [LEQDOpMI/IpOBaHHOFO Tesla. 3aKOH COXpaHEHHA
MexXaHUYeCcKOou 3HEpruu.

JlaGopaTopHbIe pabOTHI:

W3ydeHre 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEePTUHU.

MonekynspHas ¢pusuka. TepmoguHamuka. (20 yacos)

MouJiekyJISIpHO — KHHETHUYEeCKasi TeOpUs CTPOEHHU BellleCTBa U ee IKCIIepUMeHTaIbHble OCHOBAaHUS.
A6cosoTHas TeMIiepaTypa. YpaBHeHHe COCTOSIHUSA U/lea/IbHOTO rasa.

CBs3b cpe/iHEN KUHETUYECKOM 3HEPTUHU TENJIOBOIO JBUKEHHUS MOJIEKYJI C aOCOJNIIOTHON TeMIlepaTypou.
CTpoeHHe )KUAKOCTEN U TBEP/bIX TeJL.

BuyTpeHHss sHeprus. PaboTa u Temjonepesada Kak Clioco6bl U3MeHEHUs1 BHYTpeHHel sHepruu. [lepBbiil 3aK0H
TepMOJVHAMUKU. [IpyHIMNBl JeHCTBUA TeMJOBBIX MallUH. [IpobsieMbl TeNJIO3HEPreTUKH M OXpaHa OKpYyXKarolien
cpeJbl.

JlabopaTopHble pabOThI:
OnbiTHasa npoBepka 3akoHa ['eit-Jltoccaka.
OCHOBBI 3JIEKTPOAUHAMMKH (22 yaca)

JJleMeHTapHbIA 3JIEKTPUYECKUH 3apdah. 3aKOH COXpaHeHHS 3JIeKTpU4eckoro 3apsga. 3akoH KyJsioHa.
JsekTpuyeckoe 1noJie. PasHocTh noTeHLUa10B. UCTOYHUKHU NOCTOSTHHOTO TOKa. JJIEKTPOABMKYIas cuja. 3akoH OMma
AN TOJHOW 3JIeKTPUYEeCKOW Ienu. IJJEeKTPUYeCKHH TOK B MeTa/llaX, I3JIEKTPOJIUTAX, rasaXx M BaKyyMe.
[TonynpoBogHUKU.

JlabopaTopHbIe pabOTHI:
M3y4yeHue nmocsie[0BaTeNbHOrO U MapasIeTbHOT0 COeJUHEHNsI TPOBOAHUKOB.
U3mepenue 3/IC v BHYTPEHHET0 COMPOTHUBJIEHUA HCTOYHHKA TOKa.

IloBTOpeHue (1 yac)
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11 knacc
68 yacos, 110 2 yaca B He/JIeJIIo.

JeKTpoAuHAMMKa (npojo/nkeHue) (11 yacos)

MaruuTHOoe mnoJsie Toka. HMHAaykuusa warHutHoro mnosid. Cuhna Amnepa. Cusna JlopeHua. CaMOWHAYKLMAL
WHAYKTUBHOCTb. JHepruss MarHATHOrO INoJidl. MarHuTHble CBOMCTBAa BellecTBa. JJIEKTPOJBUraTeb. 3aKOH
3JIEKTPOMAarHuTHOM UHAYKUUU. [IpaBuiio Jlenna. UHAYKIIMOHHBIN reHepaTop 3JIEKTPUYECKOTO TOKA.

JlabopaTopHble pabOThI

Hab6sroseHue AelcTBHS MarHUTHOTO M0JIs1 Ha TOK.

W3y4yeHnue gBIeHUSA 3/1eKTPOMAarHUTHON HHAYKLUH.
JJIeKTpOMarHMTHbIE K0J1Ie6aHUA U BOJIHbIL. OnTHKA. (29 yacoB)

KonebaTenpHbiit KoHTyp. CBOGOJHbIe W BbIHYXK/JEHHble 3JEKTPOMarHUTHble KoJiebaHus. [apMoHuyeckue
3JIEKTPOMAarHUTHbIe KoJiebaHUsl. DIeKTpUiecKuil pe3oHaHc. [Ipou3BoCcTBO, epejaya U NoTpebieHue 3JIeKTPUIECKON
3HEeprum.

aﬂeKTpOMaI‘HI/ITHOG moJie. BHEKTPOMaI‘HI/ITHbIe BOJIHBI. CKOpOCTb 3JIEKTPOMArdHMTHBIX BOJIH. CBoiicTBa
3JIEKTPOMArHHUTHBIX BOJIH. an/IHI_[I/Il'[bI paaAnoOCBA3N U TEJIEBUAEHUAA.

CkopocTb cBeTa. 3aKOHbl OTpakKeHUs1 W MpesoMyeHUs cBeTa. UHTepdepeHuus cBeta. [udpakuus cseTa.
JudpakunonHas pemetka. [lonsgpusanusa cBeta. Jljucnepcus cBeta. JIMH3bl. PopMysia TOHKOHN JMH3bL. OnTHYecKue
npubOpBHI.

[locTysnaTel cHenyalbHOM TEOPHUM OTHOCHUTENBHOCTH. [losHadA 3Heprud. JHeprus MNOKOs. PendaTUBHUCTCKUN
uMnyJbc. JlepekT Macc v aHeprus CBs3H.

JlabopaTopHbie pabOThI
W3MepeHue nokasaTesis MpeoMJIeHUs CTeKIA.
KBaHTOBasa ¢pusuka (15 yacos)

['unoTtesa [laHka o kBaHTax. PoTo3nekTpUdeckuil 3ddekT. 3aKoHbl GoT03dPeKTa. YpaBHeHHE IUHIITEWHA AJIs
doToaddexTta. PoToH. [laBieHue cBeta. KopnyckyasipHO-BOJIHOBOM JyaTu3M.

Mogenu crtpoeHuss atoma. OnbiThl Pesepdopna. OObscHEHHe JHMHEHYATOro CIEeKTpa BOJAOpOJAa HAa OCHOBE
KBaHTOBBIX NOCTyJ1aTOB Bopa.

CoctaB M cTpoeHHWe aTOMHOro fjapa. CBOWCTBa fAJEpPHBIX CWUJ. JHEPrus CBSA3U aTOMHBIX fAfAep. Bupwl
PaZlMOaKTHUBHBIX IpeBpallleHUH aTOMHBIX s/iep. 3aKOH paJlJMOaKTUBHOIO pacnaza. CBoiicTBa MOHHU3UPYIOLUX e pHbIX
y3ny4eHui. /lo3a UsnydeHus.

AnepHble peakuuu. LlenHas peakuus fesneHus szep. AxepHas sHepreTuka. TepMosiiepHbIi CUHTE3.
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TOUKA \!Pocm

3J'IeMeHTaprIe YaCTHILbI. CDYH,LIaMeHTafIbeIE BSaHMO,ﬂeﬁCTBI/IH.

JlaGopaTopHbIe pabOThI

Ha6mo,quI/1e CIIJIOIITHOIO U JIMHENYaTOI 0o CIIEKTPOB.

CtpoeHnue BcesieHHoI (7 yacoB)

OU3UKA

Paccrosinue fio Jlyusl, CosiHIa U GJimkaiiux 3Be3. KocMudeckre vcciie[oBaHUs, UX HAyYHOE U 9KOHOMUYECKOE
3”HaueHue. [Ipupoga CosiHLA KU 3Be3/, UCTOYHUKM dHepruu. Pusnyeckue XapaKTepUCTUKH 3Be3l. COBpeMeHHble
Npe/CTaBJeHUS O MPOUCXOXAEHUU U 3BooLUU CosHua U 3Be3a. Hama ManakTtuka u Mecto CoJIHEYHOU CUCTEMBI B
Hel. [lpyrue rasnaktuku. [IpencraBiieHue o pacuivpeHruu BecesieHHON.

IloBTOpeHue ( 6 4acoB)

[To nmporpaMme 3a roj yyauiyecsi L0JXKHbI BbINOJHUTb 4 KOHTPOJIbHBIX paboT U 4 J1abopaTOpHbIX paboT.

TemaTHuyeckoe MJIAHUPOBAHUE

10 knacc
Ne TEeMa KoanuectBo KoHTpoJbHbIE JlaGopaTtopHble
4acoB padoThI padoThbI
1 BBeaenne 1 0 0
2 Mexanunka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3AKOHbl COXPAHEHUSL 7 1
3 | Moaekyasipuas ¢pusuka. TepmMmoanHaMuKa 20 1 1
OcHo8bl MONEKYNAPHO-KUHEMUYECKOU 6
meopuu
Temnepamypa. duepaus meniogoco 2 1
O0BUICEHUS
Bzaumnvie npespawenus srcuokocmeti u 3
eazos. Teépovle mena
OcHoBbl MepMOOUHAMUKU 7 1
4 OCHOBBI 2J1eKTPOANHAMUKH 22 1 2
Anekmpocmamuxa 9
3axkonvl NOCMOSAHHO20 MOKA 8 1 2
Dnexmpuyeckuli MoK 6 pasiuidHblx cpeoax 5
5 IloBTOpEHUE 1
6 Hroro 68 4 4
KajennapHo-remaruyeckoe niianuposanue 10 kiaace
Ne Tema ypoka Koanuect Hcnoab3oBanue pumeyanue
n/n BO 4aCOB o0opyroBanus
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TOUKA \!Pocm

OU3UKA

Beenenne (1 yac)

1/1 | Yro usyuaer pusuka. Ouznveckue sBICHUS.
HaOnroneHus 1 OnbITHI.
Mexannka (24 yaca)

Kunemamuxka (9 uacos)

2/1 | Mexannueckoe JBHKEHHE, BUJILI
JIBUOKEHUM, €10 XapaKTEPUCTHUKH.
3/2 | PaBHomepHOE nBKeHHE Teld. CKOPOCTb.
YpaBHEHUE PABHOMEPHOTO JBHIKCHHS.
Penrenue 3amau.
4/3 | I'paduku NpsSIMOIUHEHHOTO PABHOMEPHOTO
nBrkeHus. Pemenue 3anaq
5/4 | CxopocTh Mpu HEPABHOMEPHOM JIBHIKCHHH. dponHTaNnbHaAsA
MrHoBeHHast cKopocTh. CliokeHue nabopatopHas
cKopocTeit pabota «/3yueHue
PAaBHOYCKOPEHHOTO
IPAMOJIMHEMHOI O
JBHOKCHUS:
LITAaTUB JIa0OPaTOPHBIH,
MEeXaHH4eCcKasi CKaMbl,
OpYyCOK JiepeBsH-
HBIH, 3JIEKTPOHHBIN
CEeKyHJOMED
C JaTYUKaMHU,
MarHUTOYIpaBJIsieMbIe
repPKOHOBBIE TaTYUKHU
CEeKyHJIOMepa
6/5 | IIpsMonuHEeitHOE PaBHOYCKOPEHHOE
JIBUKCHHE.
7/6 | PemieHue 3a1a4 Ha ABUKEHHUE C
MOCTOSTHHBIM YCKOPEHHUEM.
8/7 | demxenue ten. [TocrynaTtensHoe UlaGopaTopHas
JIBWKeHue. MarepuanbHas Touka. M3ydyenue pabora No 1
JIBIDKEHUS Teja M0 OKPY>KHOCTH. «3yueHue nBU-KEHUS
Tesa Mo OKPYKHOCTHY:
BECHI AIIEKTPOHHBIE,
IITATUB J1aOOPAaTOPHBI €
nepkaTeneM,
ITHHAMOMETp, HUTbD,
lTeHTa MepHasi,
muct Oymaru,
py3, 2JIEKTPOHHBIN
CEKYHIOMEpP
9/8 | Pemenue 3amau no teme «KuHemaTuka.
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TOUKA \!Pocm

OU3UKA

10/9 ‘ Kontposbnas padora Ne 1 "KunemaTtuka'.

Jlunamuka (8 uacos)

11/10 | B3aumogeiictBre Te B pHpoIc. SBICHHE
uHepuuu. MHepruanbHas cucrema orcyera.
ITepBsiii 3akoH HproTOHA.

12/11 | TloHsiTHE CHIIBI KaK MEPBI B3aMOICHCTBHUS
tei. Pemenue 3amay.

13/12 | Bropoii 3akon Herotona. Tperuii 3aKoH
Herorona.

14/13 | TlpuHIMIT OTHOCHTEILHOCTH [ anues.

15/14 | SIBnenue TsaroreHus. [ paBUTAlMOHHBIC
CUJIBL.

16/15 | 3akOH BCEMUPHOTO TSTOTCHUSI.

17/16 | IlepBast kocMHUYecKas CKOpoCTh. Bec Tena.
HeBecoMocTh 1 meperpy3Ku.

18/17 | Cuunel ynpyroctu. CHITbl TPEHHSL.

DpoHTanbpHas
mabopatopHas padora
«3yuyeHne NqBUKECHUS

TPEHUS»: JCPECBAHHBIN
Opycok,Habop rpy30B,
MEXaHUYeCKasi CKaMbsl,

TeJsa Npu JeMCTBUU CUJIIbI

ITUHAMOMET]
3axonwvl coxpanenus (7 yacos)
19/18 | Ummynbc MaTepUaibHON TOUKU. 3aKOH ®poHTanbHad
COXpaHEHUS UMITYIIbCA. nabopatopHas paboTa
«HccnenoBanue ynpy-
roro v Heynpyroro
CTOJIKHOBEHUS TEI»:
UTUHAPHI
MeTajuTn4ecKue (aako-
MUHHEBBIN U CTANIBHON),
HUTb, TUTACTUIINH, TITa-
THUB 1a00OpPaTOPHBIH C
Jiep>KaTeseM, JUHENKa
20/19 | PeaktuBHOEe ABMKeHUe. Penenue 3anau
(3aKOH COXpaHEHUs UMITYJIbCa)
21/20 | Pabora cunbl. MomHocTs. Mexannueckas
DHEPTHUs Tela: MOTCHIUAIbHAS 1
KHUHETHUYecKasl.
22/21 | 3akoH COXpaHEHUs SHEPTUU B MEXaHHKE.
23/22 | JTaboparopuas padora Nel. «3yucHue UlaGoparopHast pabota Ne

3aKOHa COXPAaHCHUA MEXaHU4YeCKOMH
OHECPTHUN).

2 «3yueHue 3aKoHa
COXpaHEHUs SHEPIUU»:
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TOUKA \!Pocm

OU3UKA

NPY)KUHA KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 mrT.), ITaTuB
71a00paTOPHBIN C
JiepiKaTeseM, JTUHeHKa

24/23 | O6o0mnaromiee 3ansatue. Perenue 3amad. 1

25/24 | KoutposbHas pabota Ne 2. "JIuHaMuka. 1
3aKOHbBI COXpaHEHUsl B MEXaHUKe'.

Mouaexkyasipuas pusuka. Tepmogunamuka (20 yacos)

OcHo8bl MONIEKYIAPHO-KUHemudeckou meopuu (6 4acos).

26/1 | Crpoenue BeuiectBa. Mosiekyna. OCHOBHBIC 1
nonoxenuss MKT. DkcniepuMenTansHoe
JI0KA3aTeJIbCTBO OCHOBHBIX MOJIOKEHHI
MKT. BpoyHOBCKO€E IBHKEHUE.

27/2 | Macca monekyn. KonuuecTBo BelecTsa. 1

28/3 | Pemrenue 3a1a4 Ha pacyeT BEJIUYHH, 1
XapaKTEPU3YIOMINX MOJICKYIIBI.

29/4 | Cunbl B3auMojeicTBrst Mosieky. CTpoeHue 1
TBEPJBIX, KUJKUX U Ta3000pa3HbIX TElL.

30/5 | Uneanbuslii raz B MKT. OcHOBHOE 1
ypaBHenue MKT.

31/6 | Pemienue 3a1au Ha Temy «TermnoBoe 1

JABVOKCHUEC MOJICKYJI»

Temnepamypa. dnepaus menio8oeo 08uxiceHuss Moaexyi (2 uaca)

32/7

Temmnepatypa. TennoBoe paBHOBECHE.

1

33/8

AbGcomoTHas TemnepaTtypa. Temneparypa —
Mepa cpeiHel KHHETUYEeCKOH SHepruu
JABVOKCHUA MOJICKYJI.

1

ypa6H€H1/l€ COCMOoAHUA UOeabH020 2a3a. I a306vble 3aKOHbI (2

uaca)
34/9 | YpaBHEeHHE COCTOSIHUS UACATBHOTO Ta3a. 1
I'a30BbI€ 3aKOHBI.
35/10 | JlabopaTopHasi pabota Ne2. «OmnbITHasI 1 ITaGopaTopHas paGoTa Ne

npoBepka 3akoHa [ eii-JIroccakay.

3 «DKcnepuMeHTaNbHas
MmpoBepka 3akoHa ['ei-
JIroccakay: TaTUUK
ITaBJICHUS, TaTYUK
TeMIIEPATypbl, IITATUB,
cocyn sl IEMOHCTpalNU
ra30BbIX 3aKOHOB,
NMUHENKa, COCYH ¢ TEMION
BOJOM, COCYI C XOJIOAHOMU
BOJOU
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TOUKA \!Pocm

OU3UKA

Bzaummuvie npespawenus scuokocmeui u 2azos. Teepovie mena (3

yaca)

36/11 | HachbimieHHbIi map. 3aBUCUMOCTb JaBJICHUS 1 ®poHTanbHas
HACHIIIEHHOT0 TIapa OT TEMIEPaTyphI. nabopaTopHas paboTa
Kunenune. Mcnapenue xuaKoCTen. «3mepenne

BIIQYKHOCTH BO3yXay:
JaTYUK TEMIIEPATYPHI,
TEPMOMETD, MapJs,
cocyJ ¢ BOJOU

37/12 | BnaxxHOCTh BO3/lyXa U €€ U3MEPCHHUE. 1

38/13 | Kpucramnnueckue u aMOpQHbIC Tea. 1

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | Buyrpennss sueprus. Pabora B 1 HemoHcTpanus
TEPMOJIMHAMHUKE. «3meHeHue

BHYTPCHHEH dHEpPruun
TeJa NPU TPCHHUH U
yaape»: 1aT4uK
TEeMIIepaTyphl, IBE
JIOCKH, JIBE€ CBHHIIOBBIC
IJIACTUHKH, MOJIOTOK

40/15 | KonnuecTBo TEIUIOTHL. Y aeabHast 1
TETIOEMKOCTb.

41/16 | TlepBbIii 3aKOH TEPMOJMHAMUKH. PerieHue 1
3a/1ad.

42/17 | HeoOpaTuMOCTh MPOIIECCOB B MPHPO/IE. 1
Pemenue 3agau.

43/18 | Mpunmmn aeiictus u KITJ] TermoBbix 1
JIBUTATEJICH.

44/19 | TToBTOPHUTETHHO-0000MIAOIINI YPOK I10 1
teMaMm «MouekynsapHas pu3nka.

TepMoanHaMUKay.

45/20 | KonrpoabHas pabora Ne 3. 1
«Momnexynspnas pusuka. OCHOBBI
TEPMOTMHAMHKI.

OCHOBBI 2J1eKTPOAUHAMMKH (22 yaca)

Onexmpocmamuxa (9 uacos)

46/1 | Yto takoe snekTpoauHamuka. CTpoeHue 1
aToMa. DJIEKTPOH. DNEKTPUUECKUH 3apsia U
AJIEMEHTAPHBIE YACTHIIBI.

47/2 | 3akoH COXpaHEHHS AIIEKTPUUECKOTO 3apsiia. 1
3akoH KyioHa.

48/3 | Pemenue 3aqa4. 3aKOH COXpaHEHUS 1

HIICKTPUYECKOTO 3apsia v 3akoH KyrnoHa.
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TOUKA \!Pocm

OU3UKA

49/4

DnekTpuyeckoe nosie. HanpspkeHHOCTD
NEKTPUYECKOro noiis. IIpuHnun
cynepno3uiuu nojei. Pemenue 3amay.

50/5

CuI10BbI€ JIMHUM 3JIEKTPUYECKOTO OIS,
Penrenue 3amau.

51/6

Pemienue 3a1au Ha mMpUMEHEHUE 3aKOHA
Kynona, npuHiuna cyneprnosuiuu, 3aKoHa
COXpaHEHHUsI AJIEKTPUUYECKOTO 3apsijia.

52/7

HOTCHHI/IaHBHaﬁ OHEPIUA 3apsA>KEHHOI'O TCJIa
B OTHOPOAHOM JBJICKTPOCTATUUCCKOM I10JIC.

53/8

[ToTeHiman 3JIeKTPOCTATUYECKOTO TOJIS.
Paznocth norennnanos. CBsizb MEXIY
HANPSKEHHOCTBIO MOJIST M HANTPSKECHUEM.

54/9

Kongencaropsl. Haznauenue, ycTpoiicTBo u
BU/IBI.

3axonvl nocmosnno2o moka (8 uacos)

55/10

DIIEKTPUUECKUI TOK. Y CIIOBUS,
HEOOXO/IMMBIE JIJISl €T0 CYIICCTBOBAHMSI.

56/11

3akon OMa a1 yyacTKa LenHu.
[TocnenoBarenpHOE M apaLIEIBHOE
COCMHEHUE MMPOBOTHUKOB

JemoncTpanus
«HccnenoBanue
3aBUCHUMOCTHU CHUJIBI
TOKa B IIPOBOJHUKE OT
HapPsKCHUA» . JaTYUK
TOKa, AaTYUK
HaIpsHKeHUs, pe3ucTop,
peocTaT, HCTOUYHUK
IIHUTaHUA, KOMIIJIICKT
IIPOBOJOB, KJIKOY

57/12

JlabopaTtopHnast pabota Ne3: «13yuenue
MOCIIEA0BATENHHOTO U MapalieIbHOTO
COCOIMHCHUA ITPOBOAHHUKOB).

UlaGopatopHas padora Ne
4 «3yuenue
MmapauieIbHOTO U
[OCJIe10BATEIBHOTO
COCTMHEHUS
[MPOBOJHUKOBY»: TaTUYUK
TOKa, TaTYNK
HAIPSKEHUs, aMIIEpMETP
MBYXTIPEAEIbHBIN,
BOJILTMET]
MBYXTIPEAEIbHBIN,
[PE3UCTOPbI, UICTOYHUK
MATAHWS, KOMILICKT
[MPOBOJIOB, KJIIOY

58/13

PaboTa 1 MOIIIHOCTE HOCTOSTHHOTO TOKA.

®poHTanbHas

nabopaTopHas paboTa
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OU3UKA

«M3mepenue paboThsl 1
MOIIIHOCTH
AJIEKTPUUECKOTO TOKay:
JaTYUK TOKa, JaTUYUK
HampsOKCHUS,
aMIiepMeTp
JIBYXIIpEAEIbHBIN,
BOJIbTMET]
JIBYXIIpeAEIbHBIN,
JIaMITO4YKa, KICTOYHHUK
MUTaHHUs, KOMIUIEKT
MPOBOJIOB, KJIIOY

59/14 | DnexrpoaBmxkyinas cuia. 3akon Oma [yis
IIOJIHOM LIEIIN.

60/15 | JTabopatopHas pabora Ned. «M3mepenue UlaGopatopHast pabora No
OJ1C 1 BHYTpEHHETO CONPOTUBIICHUS S«U3mepenne DC n
HCTOYHUKA TOKa. BHYTPEHHETO COMPOTUB-

ITEHUSI ICTOYHUKA TOKA»:
MaTYMK TOKA, 1aTUYUK Ha-
MPSDKCHUS, aMIICPMETP
MBYXTIpEEIbHBIN,
BOJIETMETP
MBYXTIpEETbHBIN,
PE3UCTOP, HCTOTHHUK
MUTAHUS, KOMIIJIEKT
MPOBOJIOB, KJTFOY

61/16 | Pemenue 3a1a4 (3aKOHBI TIOCTOSIHHOTO
TOKA).

62/17 | KonrponbHas padota Ne 4. "3akoHbI

IIOCTOAHHOI'O TOKa.

DnexmpuyecKuti mox  paziuyHulx cpedax (5 uacos)

63/18

DJeKTpUyecKasi IPOBOJUMOCTb Pa3IMUHbIX
BEIECTB. 3aBUCUMOCTH COTIPOTHUBIICHUS
MIPOBOJHUKA OT TEMIIEPATYPBHL.
CBepXIIpOBOANMOCTb.

64/19

DJEeKTpUYECKUl TOK B OTYIPOBOJHHUKAX.
IIpuMeHeHne moynpoBOTHUKOBBIX
npruOOpOB.

65/20

DIIEKTPUYECKUI TOK B BaKyyMe.
DJeKTpOHHO-TTy4YeBas TpyOKa.

66/21

DJIEKTPUUYECKUH TOK B )KUAKOCTAX. 3aKOH
AIEKTPOIIU3A.

67/22

DJIEKTPUYECKUI TOK B Ta3ax.
HecamMocTossTenbHBIN U CaMOCTOATEILHBIN
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TOUYKA \!Pocm PHUSMKA

pas3psiibl.

IoBTOpenue (1 yac)

68/1 | IloBropenue. | 1

TemaTnuyeckoe NIaHKPOBaHUE
11 kaacc (68 yacoB 2 4/B HeleNN10)

Ne TeMa KosunyecTBo KonTposabHbie JlaGopaTtopHblie padoThI
4acoB padoThI
1 OCHOBBI JIEKTPOAMHAMUKHU 11 1 2
(mponoskenue 10 knacca)
2 Konebanus u BOJHBL. 29 2 2
Ornruka.
3 KBanToBas ¢uzuka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpenue 6
HUTOr0 68 4 4

KanennapHo-rematudeckoe mianuposanue 11 kiace

Ne Tema ypoka Koanuect Hcnoab3oBanue pumeyanue
n/n BO YacoB 00opy10BaHus
1. OcHOBBI JIEKTPOAUHAMUKH (MPoaoKeHne 10 11
KJacca)
1 MaruuTtHoe 1oJie, ero CBOMcTBa. JemoHcTpanus

«M3mepenue nois
IMOCTOSTHHOTO MarHUTa»:
JaTYUK MarHUTHOT'O
MTOJISI, TOCTOSHHBIN
MarHUT MOJ0COBOM.
JemoHcTpanus
«M3mepenue moiist
BOKPYT IPOBOJIHUKA C
TOKOM»: JJaTYUK
MarHUTHOTO ITIOJIS, ABa
IITAaTHBA, KOMIUIEKT
MPOBOJIOB, UCTOYHUK

TOKa, KJII0Y
2 MarsuTHo€ o€ MOCTOSIHHOT'O 3JEKTPUIECKOTO
TOKA.
3 JelicTBre MarHUTHOIO IOJIA HA IIPOBOJHUK C

tokoM.JIabopaTopHas pabora Nel.
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TOUYKA \!Pocm PHUSMKA

«Ha6J'IIOI[eHI/IC JICHCTBHUS MAarHUTHOTO IIOJISL Ha

TOK».
4 elicTBrEe MarHUTHOIO MOJISI HA JBHKYILUAKCS
3JIEKTPUYECKUN 3apsi.
5 Pemenue 3amau no reMe «MarouTHoe I10JIe».
6 SIBneHue 3eKTPOMarHuTHON MHAYKLIMH.
MaruuTHBIM MOTOK. 3aKOH AJIEKTPOMArHUTHOM
WHIYKITUH.
7 Hanpagnenue nnaykimonnoro Toka. [Ipasuio
Jlenma.
8 Camounnykuus. MTHIYKTUBHOCTD.
9 JlaboparopHas pa(SVOTa Ne2. «M3ydeHue sSBICHUS MaGopaTopHas paGota Ne
ANEKTPOMArHUTHOU UHIYKIUW. 2 «(3akon dapanes.
SIBneHue
PIIEKTPOMATHUTHOU

MHIYKIUN»: JaTYUK
HanpsHKeHUs, 1aTuuK
MarHUTHOTO IOJIA,
NMMHENKa, KaTylKa-
MOTOK, IIOCTOSIHHBII
TMOJIOCOBOM MarHuT,
TpyoOxa u3z [I1BX,
KOMILJIEKT IIPOBOJIOB,
[ITaTUB C JAepXKaTeleM

10 DIIeKTPOMarHuTHOE TI0JIE.

11 KontponbsHas padora Nel. «MarHutHoe mosne.
OneKTpOMarHuTHasi HHIYKIVSD.

2. KonteOanus u BoJHbL. OnrHKa. 29

12 CBOOOTHBIE U BHIHYKICHHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHMsI.

13 Koneb6arensHusrit kouTyp. [IpeBparmienue
SHEPTHUH NPH ICKTPOMATHUTHBIX KOJICOaHHSIX.

14 [lepeMeHHBIN 3JEKTPUUECKHI TOK. JemoHcTpanus
«3mepenue
XapaKkTEPUCTUK
[IEPEMEHHOTO TOKa»:
JIBYXKaHalnbHas
MpUCTaBKa-
ocumuiorpad, 3ByKoBou
reHeparop, Habop

poOBOI0B
15 I'enepupoBaHue 3IEKTPUIECKON S3HEPIHH. JemoHcTpanus
Tpaucdopmaropsr. «TpanchopmaTop»:
JBYXKaHaJIbHas1
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OU3UKA

pUCTaBKa
ocruiiorpad, 3ByKoBou
reHepaTop, MHOTOOOMO-
TOYHBIN
Tpa"chopmaTop, Habop
MIPOBOJIOB

16 Pemenue 3amau mo teme: «TpanchopmaTopsi».
17 TIpor3BOACTBO U UCIIOIL30BaAHUE
3JIEKTPUYECKON SHEPTUH.
18 [lepenaua aneKTPOIHEPTUM.
19 DnekTpoMarauTHas BojaHa. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH.
20 [Mpunnun paguoreneOHHON CBA3M.
IIpocrenmnii paiuOnpPUEMHUK.
21 Panunonokanus. [louarue o TeneBUaCHUN.
Pa3Butue cpencTs cBs3u.
22 KonTtposnbsHas pabora No2. «D5IeKTpoOMarHUTHbIC
KOJICOAHUS W BOJIHBIY.
23 CKOpOoCTh CBeETA.
24 3akoH oTpakeHUsI cBeTa. Pemenue 3amad Ha
3aKOH OTpPa)KEHHUE CBETA.
25 3akoH npenomIleHUs cBeTa. Pemienue 3aga4 Ha
3aKOH TMPEIOMJICHHSI CBETa.
26 | JJabopaTopHas pabora Ne3. «M3mepeHue JlabopatopHas pabora
MoKa3aTeJIsd MPEeIOMIICHHS CTCKIIa. No 4<<H3MeperIe
[oKa3aTels
[IPEJIOMIICHHUS CTEKJIa»:
OCBETUTEIIb C UCTOYHU-
KOM CBeTa Ha
3,5 B, uctounuk
MUTAHUSA, KOMIIJICKT
IIPOBOJIOB, LIEIIEBAs
nuadparma, moayIu-
JUHAD, IUIAHIIET Ha
[IJIOTHOM JIUCTE C
KPYTOBBIM
TPaHCIIOPTUPOM
27 | JIunza. IloctpoeHne H300paskeHHs B JINH3E. UIaGopaTopHast padoTta Ne

o «Omnpenenenue
OTITHYECKOM CHIIBI U
(hOKYCHOTO pacCTOSHUS
coOMparoIel JTMH3BI»:
OCBETHTEIH C
MCTOYHMKOM CBETa Ha

3,5 B, uncTOYHHK nHUTa-
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OU3UKA

HUS, KOMILUIEKT
[POBOJIOB, IIIEeBas
muadparma, sKpan
CTaJILHOM,
HampaBJIsoMast C
M3MEPUTEIBHON IIKAJIOH,
coOuparoe JUH3HI,
pacceuBarolas JuH3a,
CIlamnm
«Mopenp npeaMeTa B
enTepe

28 Hucnepcus caera.

29 WuTepdepennns ceera. Judpakmums ceera.

30 ITonsipu3anus ceera.

31 Pemenwue 3amau mo teme: «OnTruka. CBETOBBIE
BOJIHBD).

32 KonTtpoinbHas padora Ne3. «Ontuka. CBeTOBBIC
BOJIHBDY.

33 [TocTynaTel TEOpUU OTHOCUTEIBHOCTH

34 PensgTuBrCTCKUI 3aKOH CII0KEHUSI CKOPOCTEH.
3aBHCUMOCTb SHEPTUH TeJIa OT CKOPOCTHU €T0
JBIDKEHUs. PenaTUBHCTCKAs IMHAMUKA.

35 CBs13b MEXKTy MacCOU U DHEpPrUEH

36 Buabl uznyuennii. [llkana 3neKTpOMarHUTHBIX
BOJIH.

37 CHeKTpsl U CIEKTpaJIbHbIE anmnapatsl. Buasl
cnekTpoB. CrieKTpaJbHBIN aHATU3.

38 Jlaboparophas padora Ned. «HaGnronenue
CIUIOLITHOT'O M JIMHEHYATOr0 CIEKTPOBY.

39 WudpaxpacHoe u yinbTpaduoIeToBOE
W3ITYYESHHSL.

40 PentrenoBckue myyu.

3. KpanToBas ¢usuka

15

41 | Dorosrddext. YpaBHeHne DifHIITEHHA.

42 @DOTOHBI.

43 | Ilpumenenne GotodrdpdexTa.

44 Crpoenue aroma. OmneiTel Pesephopaa.

45 KganToBsie noctynatsl bopa.

46 Jlazepsl.

47 CtpoeHue aToMHOr o siapa. SnepHble CUIIBL.

48 DHeprus CBS3M aTOMHBIX S7ED.

49 3aKOH paJuOaKTUBHOIO pacmaja.

50 Snepubie peakuuu. [enenue aaep ypasa.
IlenHble ssaepHble peakuuu. S nepHblil peakTop.

51 IIpumenenune spepHOl 3Heprun. buosorndeckoe
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I[eP'ICTBI/IC PaanOaKTUBHBIX PI3J'Iy‘-ICHHI7L

52 Konrtponbnas padora Ne4. «CBETOBBIE KBAHTHI.
®du3zuKa aTOMHOTO SJpay.

53 ®du3suka 3JIeMEHTapHbIX YacTHUL.

54 Enunas ¢pusnyeckas kapTuHa MUpa.

55 ®u3nKa U HAyYHO-TEXHUYECKAsi PEBOJIOLINS.

4. Ctpoenue Bcesennoii 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emnus-Jlyna.

58 O61ue cBenenunst o ComHIie.

59 HcTouHuKY SHEPTrUu U BHYTPEHHEE CTPOEHUE
ConHna.

60 dusznyeckas npupoja 3Be31I.

61 Hama I"'anaktuka. [IpocTpancTBeHHBIE
MaciTa0bl HabMogaeMoii BeeneHHO.

62 IIpoucxox1eHHE U BOJIIOLNS FATAKTUK U 3BE3.

6. IloBTOpeHne 6

63 [ToBTOpenue «Kunemarukay

64 [HoBTOpeHue «/InHaMuka

65 [ToBTOpeHUE «3aKOHBI COXPAHCHHS

66 [ToBTOpEHUE «DNEKTPOCTATUKA»

67 IToBTOpEeHHE «DNEKTPOIUHAMUKAY

68 Utorosoe noBropeHue

Y‘lEGHO-METOAI/I‘lECKOE obGecneyeHHe 06pa30BaTeJ’leOI‘0 nmpounecca.

- Yue6Huk [A.Msakuwes, B.b.ByxoBues, H.H.Corckuii «®usmka» kiaaccuyeckuit kypc. 10, 11 kuace» -
Mockga, [IpocBeienue, 2019 1.

- CoopHuk 33za4 no ¢pusuke 10-11 kiacc. Knaccuueckuit kypc. [lapdentoeBa H.A.- M. «IlpocBeuieHue»,
2019r.

- Aupaktudeckue matepuansl ®usnka 10,11 kiaacc / A.E.Mapon, E.A.MapoH. - M.: UzaaTenbcTBO «/lpoda»,
2018.

— TeMaTuueckrve KOHTPOJIbHbIE U CAMOCTOSITeNbHbIe Pa6oThl no ¢usuke 11 kuacc / O.U.I'pomuena. - M.:
H3paTenbcTBO «3K3aMen», 2018 .

—  JlozoBeHko C.B, Tpyunna T.A Peanu3zamusi o0pazoBaTeIbHBIX POrpaMM MO (PU3HKE C UCHOIb30BAHUEM
obopymoBanus aerckoro texHomnapka «llIkompHbI kBanTOpryM» 10-11 kmaccel (yrmyOiaeHHBIH ypoBeHb) — M.
2021

HHTepHeT-pecypchbl

- AnumManuu ¢pusnyeckux o6bekToB. http://physics.nad.ru/
- ’Kusas ¢usuka: obyuyatoias nporpamma. http: //www.int-edu.ru/soft/fiz.html
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Ypoku ¢pu3uKHU c ucnosib3oBaHueM MHTepHeTa. http: //www.phizinter.chat.ru/

®uzuka.ru. http: //www.fizika.ru/

®du3nka: KoJIJIeKIMs ONbITOB. http://experiment.edu.ru/

®du3uka: 3/IeKTPOHHasA KOJLJIEKIUS ONMBITOB. http: //www.school.edu.ru/projects/physicexp
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\
MyHununansbHoe 061e06pa3oBaTebHOE OI0/PKETHOE YIPEXKAEHUE
CpefnHss o611eo6pasoBaTesibHas LIKoJIA cesia AG3aHOBO
MyHULMNIAJBHOTO paiioHa 3MaHYyPUHCKUN palioH

Pecny6inku BamkoproctaH

CorsiacoBana IIIMO ecTecTBeHHBIX YTBepxaaw JUpPeKTop
Hayk MOBY COIlI c. A63aHOBO MOBY COWI c. A6zaHOBO
------------------ 2023 ron === ---—----—-- 2023 ron
[Ipencenareb:

BynaTtacoBa C. A.

Pa6oyas nporpamma no ¢usuke
B 10-11 knaccax
Ha 2023-2024 y4e6HbIii roj

Yuutenb: XacaeB AlipaT XacaHOBUY
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