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IMosicHuTEIbHAA 3aNIHCKA

IlenTpel 00pa3oBaHMs €CTECTBEHHOHAyYHOW HAIpaBICHHOCTH «Touka pocTay CO34aHbI C
LENbI0 pa3BUTHS y OOYYalOIIUXCS €CTECTBEHHOHAYYHOH, MaTeMaTHUeCKOW, HH()OPMAIIMOHHON
IpPaMOTHOCTH, (POPMHUpPOBaHMS KPUTUYECKOTO U KPEaTHBHOIO MBIIUICHHS, COBEPLICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHOW HAIIPABICHHOCTH, a TAKXKE JJISl MPAKTUYECKON 0TpabOTKH y4eOHOro
Marepuaia 1o yueoHomy npeamery «Pusuka.

Mean u 3apaun

* Peanuzanusi OCHOBHBIX 00IIE00pa30BaTENbHBIX IMPOTPaMM 1O  y4EOHBIM IpeaMeTam
€CTECTBEHHOHAY4YHOH HaIpaBJIEHHOCTH, B TOM YHUCIIE B paMKaX BHEYPOYHOH JesATeIbHOCTU
00y4aroIIMXCSl.

* Pa3zpaboTka u peanu3anys pa3HOYpPOBHEBBIX JIOMOJIHUTENBHBIX 00111€00pa3oBaTeIbHbIX IPOrPaMM
€CTECTBEHHO HAyYHOW HAIpPaBIEHHOCTH, a TAK)KE€ MHBIX MPOTPaMM, B TOM YHCJI€ B KaHUKYJISIPHBINA
Hepuo.

* BoBiieuenune yqanuxcst 1 nelaroru4eckux pabOTHUKOB B MTPOEKTHYIO ICATEIBHOCTb.

* Opranusanys BHEY4eOHOH NeATENbHOCTU B KaHUKYJISIPHBIA MepuoA, pa3paboTka M pean3anus
COOTBETCTBYIOUIMX OOpPa30BaTENIbHBIX MPOrpaMM, B TOM 4YMCIE Ul Jiareped, OpraHM30BaHHbIX
00pa30BaTeIbHBIMU YUPEKACHUAMHI B KAHUKYIISPHBIN IEPHOI.

» IloBpimienne MPOGECCHOHANBHOTO MAacTepcTBA  MEAArOTMYECKUX  PaOOTHHKOB — ILIEHTPA,
peanu3yoLIMX OCHOBHBIE U JIONOJHUTEIbHbIE 00111e00pa30BaTebHbIE IPOTrPAMMBI.

» Coznanne meHTpa «Touka pocTa» MpeamnoiaraeT pa3BUTHE 00pa30BaTEIbHON WHPPACTPYKTYPHI
o0mieoOpa3oBaTeIbHOM  OpraHM3alMd, B TOM 4YHCJIE OCHalleHue oO01eoOpa3oBaTeabHON
OpraHu3aluu:

* oOopynoBaHueM, CpeACTBaMU OOy4YeHMs U BOCHMTAaHUS JUId U3y4YeHUs (B TOM 4HCIe
HKCIEPUMEHTAJIbHOIO) MPEAMETOB, KYpCOB, JAMCHUMIUIMH (MOJylel) ecCTeCTBEHHOHAayYHOU
HalpaBJIEHHOCTH MpPU  pealn3alid  OCHOBHBIX  0OLIe00Opa3oBaTEeNbHBIX  HpOrpaMM |
JIOTIOJIHUTENBHBIX O0IIe00pa30BaTeNbHbBIX MPOTrPaMM, B TOM YHCIIE JJISl PACIIUPEHUS COAEPIKAHUS
yuebHoro npeamera «Puznkay;

e o00opynoBaHHMEM, cpeAcTBaMH OOY4YeHHMs] W BOCHMTAHMS JUId peau3aluyd  M[porpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHOHAYYHOW HalpaBleHHOCTEH;

* KOMITBIOTEPHBIM ¥ HHBIM 00OPYIOBaHUEM.

ITpoduiibHBI KOMIUIEKT 000pyIOBaHUS MOXET ObITh BbIOpaH /sl 0011e00pa30BaTeNbHBIX
OpraHM3aluii, UMEIOIINX Ha MOMEHT co3JaHus 1eHTpa «Touka pocta» HaOOp CpeacTB 0OydeHUs U
BOCIIUTAHUSI, MOKPHIBAIOLINI CBOMMHU (DYHKIIMOHATIBHBIMU BO3MOXKHOCTSIMH 0a30BbI€ MOTPEOHOCTH
IpY U3y4eHnn ydeOHoro npeaMeTa «Dusukay.

MuHMManbHO  HeoOXonuMble  (QYHKIMOHAJIbHBIE M  TEXHHYECKHE TpeOOBaHHS U
MUHUMAaJIbHOE KOJIMYECTBO 000PYI0BaHMsI, IIEPEYE€Hb PACXOJHBIX MarepuasioB, CPEICTB 00yUeHUs U
BOCIIUTAHUS s OcHameHuss 1eHTpoB «Touka pocray ompenesstorcss PerrmoHanbHBIM
KOOPJIMHATOPOM C Y4YE€TOM MPUMEPHOTO MepedHs 000pyIOBaHUs, PACXOAHBIX MaTepUajoB, CPEJICTB
00y4eHHUs1 U BOCIUTAHUS IS CO3JJaHUs U obecrieueHus! (PYHKIMOHUPOBAHHSI LIEHTPOB 00pa30BaHUs
€CTEeCTBEHHOHAyYyHOU HampaBieHHOCTH «Touka pocta» B 0011e00pa3oBaTeIbHBIX OpraHU3aLUsX,
PAcIONOXKEHHBIX B CEJILCKOM MECTHOCTH M MaJIbIX TOpoJax.

[IpodunpHelii KOMIUIEKT 000pyHOBaHUS obOecrieyuBaeT J(PPEKTUBHOE JIOCTHXKEHUE
00pa30oBaTelbHBIX  PE3yAbTaTOB  OOy4yalOIIMMHUCA MO  IporpaMMaM  €CTEeCTBEHHOHAyYHOU
HaMpaBJIE€HHOCTH, BO3MOXKHOCTh YIIIYOJIEHHOTO M3YYEHHsI OTJENbHBIX MPEIMETOB, B TOM YHCIE IS
dopmMupoBaHUS  M300pETATEBCKOTO, KPEATHMBHOTO, KPUTHUYECKOTO  MBIIUICHUS, Pa3BUTHUSA
(GYHKIMOHAIBHOW TPaMOTHOCTH Yy OOyYaromMXcsi, B TOM 4YHCJIE€ €CTECTBEHHOHAy4YHOU U
MaTeMaTH4ECKOM.



DKCIIEPUMEHT SBIISIETCS HCTOYHUKOM 3HAHMM M KPUTEPUEM HUX HCTHHHOCTH B HayKe.
Konnenmus coBpeMeHHOro 00pa3oBaHMs MOAPA3yMEBAET, YTO B y4eOHOM IKCIIEPHUMEHTE BEAYIIYIO
pOJb  JIOJDKEH 3aHSITh CaMOCTOSITENIbHBIM HMCCIEeNOBAaTEIbCKUNA YUYEHUYECKUH OKCIIEPUMEHT.
CoBpeMeHHbBIE SKCIEPUMEHTAIbHBIE MCCIEAOBAHUS MO (U3MKE yXKe TPYAHO IPEICTaBUTH 0e3
UCIIONIb30BAaHUSI HE TOJBKO aHAJOTOBBIX, HO U ULUGPOBBIX H3MEPUTENbHBIX NpubopoB. B
DenepatbHOM roCynapcTBEHHOM oOpaszoBarenbHOM crapaapre (nainee — PI'OC) mpomucaHo, 4To
OJTHUM W3 YHHMBEPCAIbHBIX y4eOHBIX AcHcTBUU (nanmee — YVY]I), mpuoOperaeMpIx ydaluMHCs,
JIOJUKHO CTaThb YMEHUE «IIPOBEIEHHUS OIBITOB, IPOCTHIX OSKCIEPUMEHTAIBHBIX MCCIEI0BaHU,
HPSIMBIX U KOCBEHHBIX M3MEPEHHI C MCIOJIB30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIbHBIX
nprOOpOBy». YUEOHBIM AKCIEPUMEHT M0 (PU3MKE, TPOBOAMMBIM Ha TPATUIMOHHOM OO0OpYIOBAHUHU
(6e3 mpuMeHeHHs U(PPOBBIX JTAOOpaTOPHii), HE MOXKET B IMOJHON Mepe 0OECIeUUTh PelIeHUE BCEX
o0pa3oBaTeNbHBIX 33/Ja4 B COBpeMEHHOW 1mkone. CrloxuBiiascs curyanus oO0yciIoBiIeHa
CYLIECTBOBAaHHUEM pPsijia MPoOIeM:

* TPaJULMOHHOE IIKOJIbHOE OOOpYIOBAaHUE H3-3a OTPAHUUYEHUS TEXHUUYECKHUX BO3MOXKHOCTEH He
MO3BOJISIET MPOBOJUTH MHOTHE KOJTMUECTBEHHBIE UCCIIEI0BAHUS;

* IIUTEIBHOCTH NPOBEACHHS (PU3MUECKUX MCCIeIOBAHUI HE BCET/a COMIACcyeTCs C JUTUTEIbHOCTHIO
yueOHBIX 3aHATHUI;

* BO3MO)KHOCTb ITPOBEICHUSI MHOTHX (DU3MYECKUX HCCIICJAOBAHUNA OTPAaHUYMBACTCS TPEOOBAHUSIMHU
TEXHHUKH 0€30MacHOCTH U JIp.

udposass naboparopusi KapAWHAIBHBIM 00pa3oM H3MEHSET METOAUKY W COAEpIKaHue
SKCIIEPUMEHTAILHOM JESITeTbHOCTH U IOMOTAaeT PEeUINTh BHINICTIEPEUUCICHHBIE MPOOIEMBI.
[upokuil cnexkTp HUPPOBBIX JAaTYUKOB I1O3BOJISET YYALIUMCS 3HAKOMHUTBCS C IapaMmeTpamu
(bu3UYECKOrO AKCIEPUMEHTa HE TOJBKO Ha KAaYeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHE. C
OMOIIBI0 U(POBOH J1TAOOPATOPUH MOXXKHO TPOBOAMTH JUIMTENBHBIA OKCIIEPUMEHT JaXe B
OTCYTCTBHH 3KcliepuMeHTaropa. [Ipu »ToM u3Mepsiemble JaHHbIE M pe3yldbTarbl X 00paboTKU
0TOOpaKaroTCsl HETIOCPEICTBEHHO HA SKPAHE KOMIIbIOTEPA.

B mpouecce GopmupoBaHUs IKCHEPUMEHTANIBHBIX YMEHHH MO (DU3MKE yYalluhcs y4uTCs
NPEACTaBIATh HHPOPMAITUIO 00 MCCIIEIOBAaHUH B YETHIPEX BUAAX:

* B BepOaJbHOM: OIUCHIBAaTh HKCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJENb JSKCIEPUMEHTa,
(bukcupoBaTh BHUMaHHE HA U3MEPSIEMbIX (PU3NUECKUX BETMUMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIIOJHATH TAOJIMIIBI TAHHBIX, JEXKAIUX B OCHOBE MOCTPOEHUS rpaduKoB (IIpU 3TOM
y ydaluxcs BO3HUKAET NEPBUYHOE MPE/ICTABICHHE O MAacIITabax BEJINYMH);

* B TrpauueckoM: CTPOUTh TpauKu MO TaOIMYHBIM JaHHBIM, YTO TIO3BOJIIET MEPEUTH K
BBIIBJKEHUIO TUIIOTE3 O XapakKTepe 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMH (IIPU ITOM
YUNTENNb IIOKA3bIBAET IPEUMYLIECTBO B BHU3YyaJIM3allMM 3aBUCUMOCTEH MEXIy BEIWYMHAMM,
HaIVISIIHOCTh U MHOTOMEPHOCTb);

* B QHAJIUTMYECKOM (B BHUJI€ MaTeMaTUUYECKUX YpaBHEHHI): MPUBOJUTH MaTeMaTH4eckoe ONMCaHue
B3aMMOCBS3U (PU3NYECKUX BEJIMYMH, MaTeMaTH4YeCcKoe 0000IIEHNE MTOTyYEHHBIX PE3YJIbTaTOB.

Ilepexon k KakaOMy 3Tally HpeACTaBIeHUs MH(OPMALUU 3aHUMAET JIOCTATOYHO OOJIBIION
IPOMEXYTOK BpeMeHU. be3ycnoBHo, B 7—9 kilaccax 3TOT Hpolecc HeoOXOAMM, HO B CTapLINX
KJlaccax 3TO BpeMsi MOKHO ObLIO Obl OTBECTH Ha pellleHue Oosiee BaXKHBIX 3ahad. B sTom muiaHe
1M poBble T1a00paTOPUH MO3BOJISIIOT CYIIECTBEHHO 3KOHOMHUTBH BpPEMS, KOTOPOE MOKHO MOTPAaTUTh
Ha (OPMHPOBAHUE HCCIENOBATEIbCKUX YMEHHHM YyYalluxcsi, BBIPAKAIOUIMXCS B CIEIYIOLIMX
JNEUCTBUAX:

* onpeieseHre MpoOieMbl;

* IOCTAHOBKA HCCIIEI0BATENLCKOM 3a/1auu;

* [NIAHUPOBAHUE PELICHUS 3a]1a4U;

* IOCTPOEHUE MOJENEH;

* BBIJIBUOKCHHE TMIIOTES;

* SKCIIEpUMEHTAaJIbHAsl TPOBEPKA TUIIOTE3;

* aHAJIM3 JAaHHBIX YKCTIEPUMEHTOB WM HAOIIOIEHU;
* popmynupoBaHUE BHIBOIOB.

[locnennue romel y  ydammxcs  HaOMIomaeTcst HU3Kas  MOTHBALUSA — M3Y4EHUS
€CTECTBEHHOHAYYHBIX TUCIUIUIMH W, KaK CJEICTBUE, MajJieHre KauyecTBa oOpazoBanus. L{udposoe
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ydeOHOe 00O0pyIOBaHHE IIO3BOJSET YYAIIUMCS O3HAKOMHTBHCS C COBPEMEHHBIMU METOAAMH
HUCCIICAOBAaHUA, HpHMCHHCMLIMH B HayKe, a y‘II/ITeJHO — HpI/IMeHHTB Ha HpaKTI/IKe COBpeMeHHLIC
negarorndyeckue TexHosioruu. IloaTomy TmnaBHOM cocraBisitome komiuiekta «llIkombpHOTO
KBantopuymay SBISIFOTCS ITUPPOBBIC Ta0OPaTOPHUH.

Pabouan NporpaMMaopueHTUPOBaHAa HA ITIPEAMETHYIO JIMHUIO y‘leﬁHHKOB:

1. ®usuka.7 ki.:yueouuk / A.B.Ilepoimikun. - 5-¢ usf., crepeotuir. — M.: Jlpoda, 2016 r — 224 c.
2. ®usuka.8 ki.:yueonuk / A.B.Ilepoimkun. - 5-¢ uzg., crepeorun. — M.: Jpoda, 2017 r — 238c.
3. ®usuka.9 ki.:yueonuk / A.B.[lepoimikun, E.M. I'yTHuk, -4-¢ usa., crepeoturt. — M.: Jlpoda,
2017 r—319c¢

Onucanue MmarepuaibHO-TeXHH4YeCKOH O0a3bineHTpa «Touka pocray, HCIOJIb3yeMOro
AJIS1 peaau3anun 00pa3oBaTeJibHbIX IPOrpaMMB PaMKAaX NpenogaBaHusi UMK

B cocraB nentpa «Touka pocrta» mo ¢usuke BxomsT Oa3zoBas (oOsi3arenpHasi) 4acTh U
JOTIONIHUTENbHOE o0opynoBaHue. ba3oBas yacTb coCTOMT U3 HU(DPOBBIX JATYUKOB U KOMILIEKTOB
COITYTCTBYIOITUX AJIEMEHTOB JJISI OIBITOB IO MEXaHUKE, MOJICKYIISIPHOU (DU3HKE, SJCKTPOIUHAMUKE
u ontuke. JlomonHutenbHoe o0opynoBaHue (TIPOGUIBHBIM KOMIUIEKT) NPEACTaBIseT COOOM
U (POBYIO JIAOOPATOPHUIO 11O (PUBHKE.

Ba3oBblii KoMILIeKT 000pynoBaHuA HeHTpa «Touka pocta» nmo Gpusuke

JlaHHBIN KOMIUIEKT MPEICTABIICH CIACIYIONIMMHE JTaTYNKAMU :

-Jlarayuk aOCONMIOTHOTO JABJCHMSA: JAaTYUK IPOU3ZBOIUT HU3MEpPEHHUs aOCOJIIOTHOTO JaBJICHUS.
UyBCTBUTENBbHBIA  JJIEMEHT JlaTuMKa BBINOJIHEH Ha 0a3e MOHOJUTHOTO  KPEMHHEBOTO
IIbE30PE3UCTOpPA C BHEIPEHHOM TEH30PE3UCTUBHOM CTPYKTYPOM, KOTOPAsl IMO3BOJSAET HCKIIOYHTH
BO3MOXKHBIE MOTPEIIHOCTH U JOCTUTHYTh HEOOXOAMMON TOYHOCTH H3MepeHuil. B komruiekt
JaTyrka abCOJIOTHOTO JAaBJICHHUS BXOJUT TMOKas repMETUYHAsI TPYOKa ISl TIOAKIIIOUYEHHS ITylepa
JaTyuka K 1ab0opaTopHOMY 000PYIOBAHHIO.

TexHUYECKHE XapaKTEPUCTUKU JaTINKa a0COTIOTHOTO JaBJICHHS:
* nuana3oH udmepenus — ot 0 go 700 xIl1a;
* pazpemenue — 0,25 xIla (cm. puc. 2);
* MaTepuai TPyOKH — TMOINYpEeTaH;
* nnuHa Tpyoku — 300 Mm;
* BHYTPEHHHU TUAMETP TPYOKH — 4 MM.

-JlaTuuk mono)keHUs (MarHUTHBIN): JNaTYMK HM3MEPSET BPEMEHHBbIE OTPE3KH MEXIy MOMEHTaMHU
MPOXOXKICHUSI OOBEKTa PAIOM C OECKOHTAKTHBIMHU JIETEKTOpaMU. BeCKOHTaKTHBIE JETEKTOPHI
SBJISIFOTCSL BBIHOCHBIMU M KPETISITCS HA METAJUIMYECKOM MJIM MarHUTHOM nmoBepxHocTH. KomnuecTBo
ocell U3MEepeHus JaTuuKa MOJIOKEHUsS PaBHO 3, IMara30H U3MEpeHui 1o kaxaon u3 oceit X, Y u Z
coctasisier ot 0 1o 360 rpaz.

TexHu4Yeckre XapaKTEPUCTUKU JAaTUYNKA TTOJIOKECHUS:
* KOJIMYECTBO JIETEKTOPOB — 4 IIT.;
* TMaMETP KOpITyca AETEKTOpa — & MM;
* TUI JIETEKTOpa — T'€PKOH;
* IMaMETp pazbEéMa-lrekepa — 3,5 MM;
* THHA Kabenst 1uist 1eTekTopoB — 300 mm.

IToMumoO naTumkoB IUQPPOBOI Ja00paTOpuu I MPOBENECHUS (PU3MUECKUX IKCIIEPUMEHTOB,
B 0a30BBII KOMIUIEKT BXOSIT HEKOTOPHIE COMMYTCTBYOIIUE SIEMEHTHI.

KoMmulekT comyTCTBYIOIIMX AIEMEHTOB JJIsi SKCIEpUMEHTOB IO MexaHuke. B coctaB
KOMIUTEKTa BXOJIST YeThIpe Habopa. PaccMOTpUM cocTaB BXOASAIIETO B HUX 000PYIOBaHUSI.
Ha6op Ne 1
* Becsl anekTpoHHbBIE yueOHBIC



* Usmepurtenbublil muauHap (006EM 250 M)

* 2 TUTaCTUKOBBIX cTakaHa (00bEéM 300 MIT KaXKIbIil)

* Jlunamometp Ne 1 (mpenen uzmepenus 1 H)

» Tunamometp Ne 2 (npenen nuzmepenus 5 H)

* ['py3 mumuaApryeckuit u3 ctamu: V = (25,0 £0,3) cm3, m = (195 + 2) 1, ¢ kproukoM

* ['py3 munuHApUyYeckuii u3 aaoMuuueBoro crasa: V =(25,0+0,7) eM3, m=(70+2) r
* [py3 MuIMHAPUYECKUI U3 crienManbHoro miactuka: V= (56,0 £ 1,8) cMm3, m= (66 £2) r
* ['py3 nmunuHApruyeckuii u3 amoMmuuueBoro crasa: V =(34,0+0,7) cM3, m=(95+2)r
* [ToBapenHas coiib B koHTeHHepe u3 [I1BX

* [Tanouka a1 nepeMenInBaHms, HUTh

Ha6op Ne 2

* [lItaTuB 1abopaTopHBI C IepKaTeIeM

* Jlunamometp Ne 1 (npenen uamepenus 1 H)

» Tunamometp Ne 2 (npenen uzmepenus 5 H)

* 2 MpY>XUHBI HA IUIAHIIETe: KECTKOCTH MPYKUHBI Ne 1 (50 + 2) H/m, xxéctrocth npykunbl Ne 2 (10
+2) H/™m

* 3 rpy3a maccoii (100 + 2) r kaxblIii

* HaGop rpy30B, 0003HaueHHbIX Ne 4, Ne 5, Ne 6 1 3aKperIEHHBIX Ha KPIOUKE

» JIuneiika ruractuxoBas (aymna 300 M)

* Tpancnoprup mMeTaiInyeCcKuin

* bpycok nepessiaablit Maccoit (50 &+ 5) T' ¢ KPIOYKOM M HUTBIO

* Hanpasisaromas ¢ U3MEpUTENbHON KON

Ha6op Ne 3

¢ llItatuB naboparopHslii ¢ MyTOii

* Poryar ¢ kperieHusiMu 715 TPy30B

* blIOK MOABUKHBIN

* briox HenoABMXHBII

* Hutp (nnuna ve menee 1,2 m)

* 3 IMIMHAPUYECKUX Tpy3a U3 ctamu maccoil (100 £ 2) r kaxabrit

* JlunamomMeTp muaHIIeTHbIN (npenen usmepenus 5 H)

* Jluneiika mactukoBas (amuHa 300 MM)

* Tpancnoptup mMeTaInyecKuin

HaGop Ne 4

* DJIEKTPOHHBIN CEKYHJIOMEP C JaTYUKaMu (YKOMIUJIEKTOBAH AJIEMEHTaMH MUTAHNSA)

* MarautoymnpasisieMble TepKOHOBBIE TaTYUKHU CEKYHAOMEpa (AaTYMKU C KPYrOBOW 30HOM
YYBCTBUTEIBHOCTH)

* Mexanuueckasi ckambs (amuHa 700 Mm)

* Bpycok nepeBsiHabIi: m = (50 £2 1)

* [lItatuB naboparopHslii ¢ MydTOii

* Tpancnoptup mMeTaInyecKuin

* Hute (anuna He menee 1,2 M)

* Jlenta mepnas (ammna 1000 mm)

* 4 quIUHAPUUECKUX rpysa u3 craau maccoit (100 £ 2) r kaxaplii

* 2 Ipy>XuHBI: )kECTKOCTh MpYKUHBI Ne 1 (50 £ 2) H/m, xéctrocTh mpyxkunbl Ne 2(20 + 2) H/m
* I'py3 munmunapuueckuit maccoit (100 + 2) T ¢ Kproukom

* TpyOka anromuHueBast

KoMIuIeKT COmyTCTBYIOIINX 3I€MEHTOB IS SKCIIEPUMEHTOB 10 MOJEKYISIpHOH (u3uke. B
COCTaB KOMIUIEKTA BXOST CIAEAYIOIINE MPUOOPHI M MaTEpUATIBI.
» Kanopumerp
* Tepmomerp
* Bechl 211eKTpOHHBIE
* smepurenbHbIN TUIMHAP (MEH3YpKa) ¢ moacTakaHHUKOM u3 [IBX (00béM 250 M)
* [py3 MUIMHAPUYECKUI U3 aJIOMUHHUEBOTO CIIJIaBa Maccoil (68 £ 2) T ¢ KPIOUKOM
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* [py3 munuHApUYEcKuit u3 ctamu maccoi (189 £ 2) r ¢ kproukom

KoMIieKT comyTCTBYIOMINX JIEMEHTOB sl SKCIIEPUMEHTOB IO JIEKTpoanHaMuKke. B cocras
KOMIUIEKTa BXOSAT CIEAYIOLINE TPUOOPHI U MaTepuasibl.
* MlcrouyHuK MUuTaHUs MOCTOSTHHOTO U NIEPEMEHHOT0 TOKa JIn0o GarapeiiHbiii 6110k
* Bonbr™eTp AByxmpenenbHblil: npenen usmepenus 3 B, nena nenenus mkansl C = 0,1 B; npenen
n3mepenus 6 B, niena nenenus mkans C=0,2 B
* AMnepMeTp ABYXIIpEAEIbHBIN: npeaen usmepenus 3 A, nena aenenus mwkaisl C = 0,1 A; npenen
m3mepenus 0,6 A, nena nenenus mkainsl C = 0,02 A
* Pesuctop R1 conporusnenuem (4,7 £ 0,5) Om
* Pesucrop R2 conporusnenuem (5,7 = 0,6) Om
* Pesucrop R3 conporusnenuewm (8,2 + 0,8) Om
* HaGop u3 3 npoBOIOYHBIX PE3UCTOPOB
* DJIEMEHT 3JIeKTpUUecKor Lenu (peocrar) conpotusienueM 10 Om
* Kurou 1715t pa3MblkaHus M 3aMBIKAHUSI SIEKTPUYECKON eI
* KomnuiekT npoBoaoB
* Jlamnouka Hanpsbkenuem 4,8 B

KoMIiekT comyTCcTBYIONIMX 371€MEHTOB AJIsi SKCIIEPUMEHTOB 1o ontuke (puc. 7). B cocras
KOMIUIEKTa BXOJST CIEAYIOUINE TPUOOPHI M MaTepHAaIIbI
* VICTOYHUK MUTaHUS MOCTOSHHOTO TOKA, BBIIPSIMUTEIh C BXOJHBIM HampspkeHueMm 36+42 Bumu
Oarapeitnbiii 010k 1,5+7,5 Bc BO3MOKHOCTBIO PETYIUPOBKU BBIXOIHOTO HAIPSKEHUS
» Cobuparomas aun3a 1: pokycHoe paccrosuue F1= (100 £ 10) mm
» Cobuparomras nuH3a 2: hokycHoe paccrossaue F2 = (50 £ 5) mm
* PacceuBaromas nun3a 3 (¢pokycHoe paccrosiuue F3 = —(75 = 5) mm
* JIuneiika uiactukoas (anuHa 300 Mm)
* DKpaH CTallbHOU
* Hampasinsromas ¢ uamepurenbHoi mkanoi (JumHa 730 Mmm)
* Komruiekt nmpoBoioB
* Kittou ABYXITO3UIIMOHHBIH [T pa3MBIKaHHS U 3aMBIKAHHSI AIEKTPHUECKOH TIeTTH
» OcBeTHTENb C ICTOYHUKOM CBETa HampsbkeHuem 3,5 B
* [IleneBas quadparma
 Cnaiin «Mogens nmpeameray B peiirepe
* [Tonmyumnusap
* [Inanmer Ha nI0THOM JUCcTe A4 C KPYTOBBIM TPaHCIIOPTHPOM

BasucHblii yueOHbI# (00pa3oBaTebHbIN) IVIAaH HA H3y4eHne ¢pusnkn B 7 — 8kilaccax
OCHOBHOH IIIKOJIBI OTBOJMT 2 y4eOHBIX Yaca B HEJEN0 B TEUCHHE KaXJIOTo roja 00ydeHus, BCEro
136 yacoB. B 9 knacce - 3 yueOHbIX uaca, Bcero 102 gaca (7-9 kmaccsl, Bcero 238 gaca).

Pabouas nporpamma 3amnanupoBaHa Ha 2384aca:

Ha U3y4eHue GU3MKU B 7 Kiacce OTBOAUTCS 68 yacos (T. €. 2 yaca B HEJIEJIO);
B 7 KJ1acce TUIAaHOBBIX KOHTPOJBHBIX padoT no ¢pusuke — 3;
nmabopaTopHbBIX padoT - 11
Ha U3ydeHue QU3MKU B § Kjlacce OTBOAMUTCS 68 yacoB (T. €. 2 yaca B HEJIeNI0);
B 8 KJIacce TUTAHOBBIX KOHTPOJIBHBIX PadoT 1Mo ¢usnke — 6;
nabopaTopHbIX padort - 11

Ha u3ydenue Gusnku B 9 kiacce orBoautcs 102 vaca (T. e. 3 yaca B HEZIeIO);
B 9 KJ1acce TUIaHOBBIX KOHTPOJBHBIX PadoT 1o ¢pusnke —6;

nabopaTOpHBIX paboT - 8

Cpok peanuszanuu pabodei mporpamMmsl — 3 roaa



HN3meHeHnsi, BHeCEHHbIE B ABTOPCKYIO IPOrPaMMy:

Ne | HaumenoBaHue KoimuectBo | KosmmuectBo | OGocHOBaHMe
n/n | pazaena (TemMbl) 4acoB B | 4acoB B
npuMepHoil | padoueit
(aBTOpCKOI) | MpOrpamMmme
nporpamMmme
7 kiace
1 PezepBHOE Bpemst 3 1 paccurTana Ha 35 y4eOHBIX
HeJenb, a paboyas Ha 34
yueOHbIE HEEIH.
8 kiace
PesepBHOE Bpems 3 1 ABTOpCKas nmporpamma
) paccuuTaHa Ha 35 y4yeOHbBIX
HeJeNb, a paboyas Ha 34
yueOHbIE HEEIH.
9 kJacc
HroroBoe nmoBTOpeHue 6 ABTOpCKas mporpamMma
3 paccunTaHa Ha 35 yuyeOHbIX
HeJeNb, a paboyas Ha 34
yueOHbIE HEeu.

I[Inanupyemble pe3yabTaThbl 00yueHus ¢usuke B 7 - 9 Kiaccax

JINYHOCTHBIMM pe3yabTaTaMu 00yueHus puznke sBJISIOTCH!

- copMHUPOBAHHOCTH [MO03HABATEJILHBIX WHTEPECOB Ha
MHTEJJIEKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH ydalnuxcs;

- yOexnEHHOCTh B BO3MOXKHOCTH TO3HAHUU MPHUPOABI, B HEOOXOJUMOCTH Pa3yMHOIO
WCTIONIb30BaHUsl JTOCTIDKEHUI HAYKW U TEXHOJOTHH s NadbHEHIero pa3BUTHS UYEIOBEYECKOTO
06HleCTBa, YBAXXCHHUC K TBOpLOaAM HAYKM W TCXHUKH, OTHOIICHHUEC K q)HSI/IKe KakKk OJJICMCHTY
00I1eYeI0BeYeCKOi KyIbTypHI;

- CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHU;

- TOTOBHOCTbH K BHIOOPY KU3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH WHTEPECAMHU
1 BO3MOXHOCTAMU,

- MoTHBalus 00pa30BaTENbHON IESATENLHOCTH INKOJPHUKOB Ha OCHOBE JIMYHOCTHO -
OpPUEHTUPOBAHHOTO MTOIX0]1a;

- (opmupoBaHHE IIEHHOCTHBIX OTHOWIEHUH APYT K APYTY, YUUTEII0, aBTOPaM OTKPBITUH U
n300peTeHNH, pe3yabTaTaM O0y4IeHHUS.

MeTanpeaMeTHbIMH pPe3yJibTaTaAMH 00yueHus (hu3uKe ABISIOTCS

OCHOBE  pa3BUTHUA




- OBJIaJICHUE HABBIKAMHU CAMOCTOSITEJIBHOTO NMPUOOpPETEHHs] HOBBIX 3HAHWU, OpTraHU3alUu
y4eOHOI 1eATeIbHOCTH, TIOCTAHOBKY 11eJIeH, IIITAHUPOBAHUS, CAMOKOHTPOJISL U OLICHKH PE3yJIbTaTOB
CBOEH AEATENbHOCTH, YMEHUSMH NPEIBUIETh BOBMOKHBIE PE3YyJIbTaThl CBOUX JIEHCTBUI;

- TIOHUMAaHHE PA3TMYUI MEXIy UCXOAHBIMH (DaKTaMH W TUIIOTE3aMH U UX OOBSICHEHUS,
TEOPETUUECKUMH MOJIEIISIMUA U pealbHbIMU 00BEKTaMu, oBiafieHre Y Y /| Ha mpuMepax rumnores Ass
OOBSICHEHUS! M3BECTHBIX (DAKTOB M OSKCIEPUMEHTAIBLHOW NPOBEPKU BBIIBUTAEMBIX THIIOTES,
pa3paboTKu TEOPETHUUECKUX MOJIeNIel TIPOIIECCOB WM SIBICHUM;

- (opmHpoBaHHE YMEHHUI BOCIPUHUMATH, epepadaThiBaTh U MPEABABIATh UH(OPMAIIHIO
B CJIOBECHOI1, 00pa3HO#, cCUMBOJIMYECKOU (popmax, aHAIM3UPOBATh U NepepadaThIBaTh MOJIYYEHHYIO
UH(POPMALIMI0O B COOTBETCTBHH C IOCTABJICHHBIMH 33/1a4aMH, BBIJCISATH OCHOBHOE COJIEpYKaHHE
MIPOYMUTAHHOI'O TEKCTA, HAXOJUTh B HEM OTBETHI Ha IIOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

- npuoOpeTeHHe OIMbITa CaMOCTOATENBHOTO IIOMCKa, aHalu3a, OTOOpa WH(pOpPMALUU C
HCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTUN JUIS PEIICHUS
[I03HABATEJIbHBIX 33/1a4;

- pa3BUTUE MOHOJOTMYECKOM M JUAJOTHYECKOM pe4Yd, YMEHHUs BBIPAKATh CBOU MBICIU U
CIOCOOHOCTH BBICTYIIMBAaTh cOOECeHUKA, MOHMMATh €ro TOYKY 3pEHHUs, NpPU3HABaTh MPaBO
JPYroro 4ejoBeKa Ha UHOE MHEHUE;

- OCBOEHHE IPUEMOB JAECUCTBUI B HECTAHAAPTHBIX CUTYyalUsIX, OBJIAZICHUE SBPUCTUUECKUMU
METOJIJaMH pelIeHUsI TPoOIeM;

- (dopmupoBaHHe yMEHHI pabOTaTh B IPYIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX
poJeii, MpeCTaBIsATh M OTCTAUBATh CBOM B3IJISI/IBI, BECTU AUCKYCCUIO. U yOeXKIIeHUs

OO0mumMy NpeAMEeTHBIMH Pe3yabTaTaMH 00yueHus Gpusnke ABAAIOTCH:

- 3HaAHM O MPUPOJIC BAKHEHIINX (PU3HMUECKUX SBJICHUN OKPYKAIOIIEro MUpa M MOHUMaHHUEe
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSA3b U3YUEHHBIX SBJICHUIA;

- yYMEHHsA TIOJb30BaTbCi METOJAMH HAy4HOI'O MCCIIEIOBAHMS SBICHUW IIPHUPOJBI,
IPOBOJUTH HAOJIOAEHUS, IUIAHUPOBATh M BBINOJIHATh SKCIEPUMEHTHI, 00pabaThiBaTh Pe3yJbTaThl
U3MEPEHUH, TPEACTaBIATh PE3yNbTaThl U3MEPEHHN C MOMOIIBI0 Tabuul, rpapukoB u (Gopmyi,
OoOHapy>KuBaThb 3aBUCHUMOCTb MEX1y (QHU3UUYECKUMHU BEIWYMHAMH, OOBACHATH IOJy4YEHHbIE
pe3yabTaThl U JIe1aTh BBIBOJBI , OLIEHUBATh TPAHULIBI IIOTPEIIHOCTEN PE3YJIBTATOB H3MEPEHU;

- YMeHMs NMPUMEHATh TEOPETUUYECKHE 3HAHUS M0 (PU3MKE Ha MPAKTHUKE, pellaTh 3a/laui Ha
IIPUMEHEHHUE MTOJTYYEHHBIX 3HAHW;

- YMEHHMs W HaBbIKM TPUMEHATH IOJIyYCHHbIE 3HAHUS JUIsI OOBSICHEHUS TPHHLMUIIOB
JICHCTBHSI BaXHEHIIUX TEXHUYECKUX YCTPOWCTB, PEIICHUs INPAKTUYECKUX 3a]ad IOBCEAHEBHOMU
KHU3HHU, oOecrieyeHHss Oe30MacHOCTH CBOEW KHM3HHM, PALMOHAIBHOTO IPHPOJIONONIB30BAHUS U
OXPaHbI OKPYKAIOIIEH CPEBI;

- (¢opmHpoBaHUE YOKACHUS B 3aKOHOMEPHOMN CBS3M U M03HABAEMOCTH SIBJICHUN NPUPOJBI,
B OOBEKTHBHOCTH HAY4YHOI'O 3HAHMS, B BBHICOKOW LIEHHOCTH HAayKd B PAa3BUTUM MaTepUAIbHON U
JlyXOBHOH KYJIBbTYpBI JIFOJIEH;

- pa3BUTHE TEOPETUYECKOrO0  MBILIUIEHHS Ha OCHOBE (OPMHUPOBAHUS  yMEHUH
yCTaHaBIMBaTh (AKThl, pa3InyaTh MPUYUHBI M CIEACTBUS, CTPOUTH MOJEIM W BBIIBUTAThH
TUIOTE3bl, OTHICKUBATh U (OPMYIMPOBATH JOKA3aTEIbCTBA BBIABUHYTHIX THUIIOTE3, BBIBOJUTH U3
HKCIEPUMEHTAIBHBIX (PAaKTOB U TEOPETHUECKUX MoJienell pusnueckue 3aKOHbI;

- KOMMYHMKAaTHUBHBIE YMEHHUS JOKJIAAbIBATh O PpE3yJbTAaTax CBOEr0 HCCIEAOBAHMS,
y4acTBOBaTh B JMCKYCCHUHU, KPaTKO M TOYHO OTBEYAaTh HA BOIPOCHI, MCIOJIb30BaTh CIPABOYHYIO
JUTEpaTypy U Apyrue UCTOYHUKU UHPOpMAIUK.

YacTHbIMH _NpPEeIMETHBIMH Pe3yabTATAMM 00y4yeHMs (u3NKe B OCHOBHOM IIKOJIE
ABJISAIOTCH:

- TIOHUMaHHE U CIOCOOHOCTh OOBACHATH (pr3MUecKHe SIBIEHUS, KaKk CBOOOJHOE MaJIeHue,
Koje0aHusi HUTSHOTO U TPYKUHHOTO MAasATHUKOB, aTrMocdepHOe [aBjeHHe, IUIaBaHHUE Tell,
muddysus, Oonblnas CKUMAEMOCTh Ta30B, Majlas CXKUMAEMOCTb JKMIKOCTEH M TBEPIBIX Tell,
IIPOLIECCHI NCIIAPEHUS U IUIABJICHMS BEIECTBA, OXJIAKICHUE )KUIKOCTH IIPU UCIIAPEHUH, N3MEHEHUE
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BHYTpPEHHEH SHEpruu Tejia B pe3ysibTaTe TeIionepeaadyn Ui padboThl BHEUTHUX CHJI, DJIEKTPHU3ALUL
T€J, HarpeBaHNE NPOBOJAHUKOB 3JIEKTPUUECKUM TOKOM, IEKTPOMAarHUTHasi MHAYKLHSA, OTPaKEHHUE
Y IIPEJIOMJICHUE CBETA, JUCIEPCHSI CBETA, BOSHUKHOBEHHE JINHEWUYATOT O CIIEKTPA U3JTYUYEHHUS;

- YMEHHs U3MEPATh PACCTOSHUE, MPOMEXKYTOK BPEMEHM, CKOPOCTb, YCKOPEHHE, Maccy,
CUILy, UMIYIbC, pabOTy CHIIbI, MOLUIHOCTh, KUHETHUUYECKYIO0 SHEPTUI0, TEMIIEpaTypy, KOJIUYECTBO
TEIUIOThl, YIEJIBbHYI0 TEIUIOEMKOCTh BELIECTBA, YJEIbHYIO TEIUIOTY IUIABJICHUS BEIIECTBA,
BJIQKHOCTh BO3/yXa, CHILY 3JIEKTPUYECKOIO TOKa, JJEKTPUUYECKOE HANPSHKEHHUE, SJIEKTPUUYECKHUM
3apsijl, NEKTPHUUECKOE COMPOTUBIICHUE, (POKYCHOE PACCTOSHHE COOMpPAIOIIEH JIMH3BI, ONTUYECKYIO
CUJIY JIMH3BI;

- BIAQJCHHUE  OKCIEPUMEHTAJIBHBIMM  METOJaMU  HCCIENOBaHUS B Ipoliecce
CaMOCTOSITEJIBHOIO U3YyYEHHUSI 3aBUCUMOCTHU ITPOUJIEHHOIO ITYTH OT BPEMEHH, YIJIMHEHUS

- IPYXHUHBl OT MPWIOKEHHON CHIbI, CWJIbl TSKECTHM OT MacChl Tela, CHUJIbl TPEHUs
CKOJIBXKEHUS OT IJIOIIAM CONPUKOCHOBEHUS TEJ U CUJIbI HOPMAJIBHOT'O JIABJICHUs, CHIIBI Apxumena
0T 00bEMa BBITECHEHHOH BOJIBI, NMEpHOAa KOJIOAHUH MasTHHKA OT €ro JJIMHBI, 00bEMa rasa oT
JIaBJICHUs MpPU IOCTOSTHHOM TeMIlepaType, CWiIbl TOKA Ha Y4YacTKe LENU OT JJIEKTPUYECKOTO
HAIPSDKEHUS , JIEKTPUUECKOT0 COITPOTUBIIEHUS IPOBOJIHUKA OT €0 JUIMHBI, IUIOLIa1 OIEPEYHOI0
CEUCHHUs W MaTepuaia, HalmpaBlIeHUS WHAYKIMOHHOTO TOKa OT YCJIOBHUW €ro BO30YXIECHHS, yria
OTpaXeHUsI OT yIJla NaJIeHus;

- TOHMMAaHHE CMBICTIa OCHOBHBIX (PU3NYECKUX 3aKOHOB U YMEHHE NPUMEHATh UX Ha
IIPAKTHKE: 3aKOHbl JUHAMMKU HpIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUs, 3akoHbl [lackansa u
Apxumena, 3aKOH COXpPAaHEHHUsS HMIIYJIbCA, 3aKOH COXPAaHEHUsI SHEpPruH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa, 3akoH OMa Juid yyacTka 1enu, 3akoH /xoyns - Jlenua;

- TMOHMMAaHME NPUHLMUIIOB JEHCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMH Ka)KJIbIid YEJIOBEK IOCTOSTHHO BCTPEYaeTCsl B IOBCEJHEBHOM KHM3HH, U CIIOCOOOB
obecrnieueHns 0€30MacHOCTH MPHU UX UCIOJIB30BAHUU;

- OBJIQJICHUE PA3HOOOPA3HBIMH CIIOCOOAMM BBITIOJIHEHHUSI PAcCU€TOB I HAXOXKICHUS
HEU3BECTHOM BEJIMYMHBI B COOTBETCTBHM C YCJIOBHMSMHU IIOCTABJIICHHOW 3aJa4yl HAa OCHOBAaHHUH
UCTIOJIb30BaHUS 3aKOHOB (PH3UKH;

- YMEHHE UCIOJIb30BaTh MOJyUYEHHbIE 3HAHUS, YMEHUS U HaBBIKM B MIOBCEJHEBHOW YKU3HU
(OBIT, 5KOJIOTHSI, OXpaHa 3I0POBBSI, OXpaHa OKPYXKAIOIIEH Cpe/ibl, TEXHUKA O€30MaCHOCTH )

IInanupyemMsblie npeaMeTHbIE pe3ybTaThbl 00y4eHus ¢usnke B 7 — 9 kiaaccax

Mexanuueckue sa61eHus

BbINyCKHUK HAYYUTHCH

- pacmo3HaBaTb MEXAaHMYECKHE SIBICHUS U OOBSACHATH HAa OCHOBE HUMEIONIMXCS 3HAHUN
OCHOBHBI€ CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ATUX SIBJCHUI: PABHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIDKEHUE, CBOOOJHOE TaJICHHE TeJl, HEBECOMOCTh, PABHOMEPHOE JIBIKEHHUE TI0
OKPYKHOCTH, UHEPIIMS, B3aUMOJICHCTBUE TEJ, MEpeaada AaBIeHUs TBEPAbIMU TEIIAMH, KUIKOCTIMU
U ra3amu, atMoc(epHoe HaBlieHHE, IJIaBaHHE TEN, paBHOBECHE TBEPIBIX Tel, KoiebaTelbHOe
JIBIOKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHE;

- OMNHCHIBATh M3yYCHHBIC CBOMCTBA TET U MEXaHUYECKHE SIBICHUS, UCTIONB3Ysl (hU3HUECKUE
BEJIMYUHBI: IyTh, CKOpPOCTb, YCKOpPEHHE, Macca Tejna, IUIOTHOCTh BEUIECTBA, CHIIA, JABIICHUE,
UMIyIbC TeNla, KUHETHYecKas JHeprus, TIOTeHIMalbHAs »JHEpPrusi, MexaHudeckas pabora,
Mexanndeckass MomHocTh, KIIJ[ mpocroro Mexanw3ma, cuia TpEHUs, aMIUIMTyAa, MEPUOT U
gacToTa KojeOaHW, NTMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEeHWUs; MPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCTIOIB3yEMbIX BEJTUYMH, MX 0003HAYEHUS U CIUHUIIBI U3MEPECHHUS,
HAXOJHUTh (POPMYIIBI, CBA3BIBAIONIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMU;



- QAHANM3UPOBATH CBOMCTBA TEJI, MEXAaHUYECKUE SBJICHUS M MPOLECCHl, HCIOJIb3Ys
dbu3nYeCcKre 3aKOHBI W MPHUHIIUIBL 3aKOH COXPAaHEHUS SHEPryH, 3aKOH BCEMHPHOTO TATOTCHHUS,
paBHoaeucTByromas cuia, I, IT u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH ['yKa,
3akoH Ilackans, 3akoH Apxumena; MpH 3TOM pa3iNyaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €ro
MaTeMaTU4YeCKOe BBIPAXKECHHUE;

- pa3nuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (DU3UUECKUX MOJIENCH: MaTepralibHas TOUKa,
MHEpLUaIbHas CUCTEMA OTCUETA;

- pemiath 3a/a4M, HCIOJB3Ys (U3NYECKHE 3aKOHbI (3aKOH COXpAaHEHHs SHEPruH, 3aKOH
BCEMUPHOTO TArOoTeHUs, npuHuun cynepnoduuuu cwi, I, II u III 3akonsr HerooToHa, 3akoH
COXpaHEHHs UMITyJIbca, 3aK0oH |'yka, 3akoH [lackans, 3akoH Apxumena) u (OpMyJIbl, CBSI3bIBAIOIIIE
busnyeckue BeNUYUHBI (MYTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEIecTBa, CUJa,
JABJICHHUE, UMITYJIBC TEJIa, KHHETUYECKasl YHEPTHs, MTOTEHIIMAIbHAS SHEPTHUsl, MEXaHU4YecKasi pabora,
MexaHudeckas MouiHoctb, KIIJ[ mpocTroro mexanusma, cuja TPEHUsI CKOJIBKEHHS, aMIUIUTYAA,
NEepUOJT U YacTOTa KoJeOaHMil, UIMHA BOJIHBI M CKOPOCTH €€ paclpOCTpaHEeHUs): HAa OCHOBE aHAIN3a
YCIIOBUS 33/1a4U BBIAENATH (PU3MUYECKUE BEIMYUHBI U (YOPMYIIbI, HEOOXOIUMBIE AJisi €€ peleHus, u
IIPOBOJIUTH PACYETBHI.

BpINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

- HCIOJB30BaTh 3HAHMS O MEXAHUYECKUX SBJICHUAX B TIOBCEAHEBHOM KU3HMU IS
obecrnieueHrs 0e30MacHOCTU MPHU OOpaIleHUu ¢ MPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TTOBEACHMS B OKPY KaloLEel cpee;

- TNPUBOJIUTH MPUMEPhl MPAKTHUYECKOTO HCIOJBb30BaHMUS  (U3MUECKUX 3HAHMH O
MEXAaHUYECKUX SIBICHUSAX M (PU3MUECKUX 3aKOHAX; MCIOJIb30BAHUSI BO30OHOBIISIEMBIX HUCTOYHUKOB
SHEPI'HH; SKOJIOTMYECKUX MOCIEACTBUI UCCIEI0BAHNS KOCMUYECKOTO TPOCTPAHCTBA;

- pa3nMyaTh TPAHUIBI TPUMEHUMOCTH (U3NYSCKUX 3aKOHOB, IIOHMMATh BCEOOIIUI
xapaktep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAHEHUS MEXaHWYECKOM OSHEpPruu, 3aKOH
COXpaHEHUSI HMITYJIbCa, 3aKOH BCEMHPHOrO TATOTEHHUS) M OrPAHMYECHHOCTh HCIIOJIH30BAHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, 3aKoH Apxumena u Jip.);

- npuéMaMm Tmoucka W (QOPMYIUPOBKM JOKA3aTEIIbCTB BBIABUHYTBHIX THIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE SMITUPHUECKU YCTAaHOBICHHBIX (DAKTOB;

- HaxOJUTh aJeKBATHYIO MPEIJIOKEHHON 3ajade (PU3MYECKyl0 MOJEb, pa3peliarh
npoOiieMy Ha OCHOBE MMEIOLIUXCS 3HAHUN MO MEXaHHKE C HCIOJIb30BAaHHEM MaTeMaTHYECKOTO
anmnapara, OL€HUBATh PeaIbHOCTb MOJIyYEHHOT0 3HaUeHUs (PU3MUECKOM BEIINUNHBI.

Tennoevie ae1enusn

BbinmyckHUK HayumTCs:

- pacmo3HaBaTh TEIUIOBBIE SIBIIEHUS W OOBACHATH HA OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHSI NMPOTEKAHUS 3TUX ABJIEHUN: 1udPy3usi, n3MeHeHue o0bEma e
IpY HarpeBaHUU (OXJIAXKIEHUH), OOJbIIAs COKUMAEMOCTh Ta30B, Majiasi COKMMAEMOCTh KUJKOCTEH U
TBEPABIX TeEJ; TEIJIOBOE DPABHOBECHE, HCIIApEHME, KOHJEHCAIUs, IJIaBJIEHUE, KpUCTAITU3alus,
KUIIEHHE, BIAXXHOCTh BO3/yXa, Pa3IMUYHbIe CIOCOOBI TEIIONEpe1aun;

- ONHCHIBaTh W3YYEHHbIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, UCHOJb3Ys (U3HUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSASI DHEPIHs, TEMIEpaTypa, yAelIbHas TEIIIOEMKOCTh
BElIECTBa, yJeNbHAas TEIUIOTa IUIaBJIEHUS M MNapooOpa3oBaHUs, ylAeidbHAs TEIUIOTa CropaHus
TOIJINBA, KOA((UIMEHT MOJE3HOrO ACWCTBUS TEIJIOBOIO ABHUraTels; IPU OMMCAHUM NPaBUILHO
TPaKTOBAaTh (PU3NYECKHUIT CMBICI HCIOIb3YEMbIX BEINYUH, UX 0003HAYEHUsI M €IMHULIBI U3MEPEHNUS,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUMUHY C IPYTUMHU BEIUYHMHAMU;

- aHaJIM3UpPOBaTh CBOWCTBA TeJ, TEIJIOBbIE SIBICHHUS U TPOLECCHI, MCIOJb3YysS 3aKOH
COXpaHEHMsI SHEpPrHH; pPa3IMyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W €ro MareMaTH4ecKoe
BBIPAKCHHUE;
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- pa3auy4aTh OCHOBHBIE IPU3HAKU MOJEINIEH CTPOEHMSI ra30B, XKUIKOCTEN U TBEPIBIX TEI;

- pelwaTth 3aJaud, HCIOJIb3YsS 3aKOH COXPAaHEHUS DHHEPrMM B TEIUIOBBIX IIpolieccax,
(GopMyInbl, CBsA3bIBaIOIIME (PU3MUYECKUE BEIMUYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHAS SHEPIrus,
TEMIEpaTypa, yJelbHas TEIUIOEMKOCTb  BEILECTBA, YJAEJIbHas TEIUIOTa IUIABICHUS U
napooOpa3oBaHMs, YA€IbHAs TEMJIOTa CrOpaHUs TOIIMBA, KOI()(UIMEHT I0JIE3HOTO AEUCTBUS
TEIUIOBOTO JIBUTATEINA): HA OCHOBE aHAJIM3a YCIOBHUS 3a[a4d BBLACTATH (PU3NUECKUE BEIHMUUHBI U
(bopMyIbl, He0OXOAUMBIE 1)1 €€ PELEHUs, U IPOBOJAUTD PACUETHI.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH !

- HCIIOJIb30BaTh 3HAHUS O TEIIOBBIX SBJICHUSAX B MOBCEAHEBHOM YKU3HU JUIsl 00eceueHUs
0€30MacHOCTH MPHU OOpAlICHUH ¢ MPHOOpPaMU U TEXHUYECKHUMH YCTPONCTBAMHM, IS COXPaHCHHS
3I0pOBbsl U COOJIOAECHUS HOPM 3KOJOIMUYECKOrO INOBEIEHUS B OKpPYKAloUIeW cpelie; NPUBOAUTH
IPUMEpPbl  HKOJIOTUYECKUX TMOCTEICTBUI paboThl aBurateneii BHyTpenHero cropanus (/IBC),
TEIUIOBBIX U TUAPOIIEKTPOCTAHIINMN;

- TPUBOAUTH MPUMEPHI MPAKTHUECKOTO MCIOIB30BAHUS (PU3MUYECKHX 3HAHUHM O TETUIOBBIX
SBIICHUSX;

- pasnuyYaTh TPAHMLBl NPUMEHUMOCTH (U3NYECKHX 3aKOHOB, IOHUMATh BCEOOIIHIA
XapakTep (QyHJaMEHTAIbHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXPAaHEHMs SHEPruU B TEIJIOBBIX
npoleccax) ¥ OrpaHUYeHHOCTh MCIOIb30BaHMsI YACTHBIX 3aKOHOB;

- npuémMaMm 1noucka M (OPMYIMPOBKM JIOKA3aTE€IbCTB BBIIBUHYTBIX TUIOTE3 MU
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKN YCTAHOBJICHHBIX (DaKTOB;

- HaxoIUTh QJEKBAaTHYIO MPEUIOKEHHOW 3ajadye (U3MYECKyI0 MOJIeNb, pa3pelarhb
npoOiieMy Ha OCHOBE HMEIOIIMXCS 3HAHUM O TEIUIOBBIX SBJIEHUSAX C HCIOJIb30BAaHUEM
MaTeMaTHYeCKOro armapara M OLEHMBATh pPEaIbHOCTb IOJIyYEHHOIO 3HA4YeHUs (U3NYECKON
BEJIMYHMHBEI.

Anekmpuueckue u MazHUmMHble A6/1eHUS

BbInyCKHUK HAYYUTCS:

- PacHo3HaBaTh IEKTPOMATrHUTHBIE SBJICHUS U OOBSCHIATH HA OCHOBE UMEIOIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ATUX SIBICHUMN: 3JEKTpU3ALMsl TEJl, B3aUMOJICHCTBUE
3aps/10B, HarpeBaHMe IMPOBOJHHMKA C TOKOM, B3aUMOJIEMCTBHE MArHUTOB, >JIEKTPOMAarHUTHAs
MHAYKINS, eHCTBIE MArHUTHOTO IOJIS Ha IPOBOJAHUK C TOKOM, IPSIMOJIMHEHHOE paclipoCTpaHEHNE
CBETa, OTPAXXEHUE U MPEIOMIICHNE CBETA, JUCIIEPCHUS CBETA;

- ONKCHIBaTh M3yYEHHBIE CBOMCTBA TEJI M JJIEKTPOMArHUTHBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BEIWYMHBL: OJEKTPUUYECKUN 3aps], cuila ToKa, JJIEKTPHUUECKOE HarmpsiKeHue,
AIIEKTPUYECKOE CONPOTHUBIIEHUE, YJEIbHOE CONpPOTUBIEHHE BEILECTBA, padoTa TOKAa, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE U ONTUYECKasi CHJIa JIMH3BL; IPU ONHMCAaHUU IPABUIIBHO TPAKTOBATh

- (u3HYECKUl CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUYEHHUS U €IUHUIIBI U3MEpPEHUS;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUMHY C JPYTUMH BETMUYNHAMM;

- aHaJIM3UPOBATh CBOMCTBA TeJ, JJEKTPOMArHUTHBIE SIBJICHUS M IPOLECCHI, UCIOJb3YS
(u3nUecKre 3aKOHBI: 3aKOH COXPAHEHHs JIEKTPUYECKOro 3apsna, 3akoH Oma Julsl ydacTka Liemnd,
3akoH J[xoyms—Jlenna, 3aKOH HPSAMOJMHEMHOIO PACIPOCTPAHEHMS CBETA, 3aKOH OTPAKECHUS
CBETa, 3aKOH INPEIOMJICHHUS CBETAa; MPH 3TOM PA3JIMYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTUYECKOE BhIPAKEHUE;

- pemiath 3aJauu, UCIOJIb3ys (U3NUYecKrue 3aKOHBI (3akoH OMa Ui yyacTKa IIeru, 3aKOH
Jxoyns—JleHna, 3aKk0H MNPSAMOJHUHEHMHOTO PAaCIpOCTPAHEHHSI CBETA, 3aKOH OTPAXEHUS CBETA,
3aKOH TpeNIOMJICHHUsI cBeTa) M (POpMyIibl, CBSI3bIBalOIIME (PU3MUECKUE BEIMYMHBI (CHJIa TOKA,
AIIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUUYECKOE CONPOTUBJIEHHE, YAEIbHOE CONPOTHUBIIEHUE
BEIIeCTBA, paboTa TOKa, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE M ONTHYECKas CWia JIMH3BI,
dopMyInbl pacuéra AIEKTPUYECKOTO COMPOTHUBIIEHUS IPHU IOCIEJOBATEIbHOM U MapajlieIbHOM
COEMHEHUH MPOBOHUKOB); HA OCHOBE aHaJIM3a YCJIOBUS 3a7aYll BBIACIATh GU3NUECKUE BEIINUMHBI
1 GopMyIibl, HE0OOXOIUMBIE I €€ pelIeHUs], U IPOBOAUTH PACUETHI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

- HCIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBIIEHUSX B IOBCEIHEBHOM JXKU3HU IS
oOecrieyeHns 0€30MaCHOCTH MpU OOpalleHHH ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMH, JUIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZIEHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpene;
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- TPUBOAUTH TPUMEPHI TMPAKTHYECKOTO HCIOJNB30BAHHUS (PH3MUECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SIBJICHUSIX;

- pasnuyYaTh TPAHMIBI TPUMEHUMOCTH (U3WYECKHX 3aKOHOB, IOHHUMATh BCEOOIIHIA
xapaktep (QyHIAaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS JJICKTPUYECKOTO 3apsia) W
OTPaHUYCHHOCTh HWCIIOJIb30BaHMsI YaCTHBIX 3aKOHOB (3akoH OMa Juis ydyacTKa UeNH, 3aKOH
Hoxoyns—IJlenua u ap.);

- npuéMmaM TOCTPOCHUsT (PU3UYECKUX MOJIEICH, TTOucKa U (pOpPMYyITUPOBKU JTOKA3aTEIbCTB
BBIIBUHYTBIX THIIOTE€3 M TEOPETHYECKHX BBHIBOJIOB HA OCHOBE SMITMPHUYECKH YCTAHOBIIEHHBIX
(haKToB;

- HaxoJIUTh aJCKBATHYIO TPEIJIOKCHHON 3amade (QHU3MYECKylr0 MOJeNb, pa3peliarh
npoOJeMy Ha OCHOBE MMEIOIIMXCS 3HAHUH 00 3JIEKTPOMATrHUTHBIX SIBICHUSX C HCIOJIH30BAHUEM
MaTEeMATHYECKOTO amnmapara MU OICHUBATh PEATbHOCTh IOTYYCHHOTO 3HAYCHHUS (PUINUICCKOM
BEJIMYMHBI.

Keanmoeguvle asnenusn

BbINyCKHUK HAYYUTCSH:

- pacio3HaBaTb KBAHTOBBIC SABJICHUA U O6’b$ICH$ITB Ha OCHOBE HMCHOLIIUXCA 3HAHUHU
OCHOBHBIE CBOICTBa WJIM YCIIOBUSI MPOTEKAHUS 3TUX SIBICHUN: €CTECTBEHHAss M HCKYCCTBEHHAas
PaAOaKTUBHOCTb, BOSBHUKHOBCHHUC JIMHEHYaTOTO CIICKTpPAa U3JIYYCHU,

- ONHCHIBaTh H3yYCHHBbIC KBAHTOBBIC SIBICHUS, WCIONB3Yyd (U3HUECKUE BEIUYUHBL:
CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YaCTOTa CBETA, NCPUOJ ITOJypaciiaga, IMpu
OTMKCAHUU MIPABUIIBHO TPAKTOBATh (DU3MUECKUI CMBICI MCIOJIB3YEMBIX BEJTMYUH, UX 0003HAYCHUS U
CAWHHIBI U3MCPCHU, YKaA3bIBATb (1)OpMy.HI)I, CBA3BIBAIOIIUC JAHHYIO (1)I/ISI/I‘ICCKYIO BCJIIMYHHY C
JIPYTMMU BETUYMHAMU, BEIYUCIISTH 3HaUeHUE (PU3NYECKOM BETUUHHBI;

- AHAJIM3UPOBATHL KBAHTOBBLIC ABJICHHA, HWCIIOJIb3YS (1)I/I3I/I‘-IGCKI/I€ 3aKOHbI W IOCTYJIAThI:
3aKOH COXpAHEHHsS! PHEPrHH, 3aKOH COXPAHEHHUS DOJICKTPUUECKOTO 3apsaa, 3aKOH COXpPaHEHUs
MacCcOBOI'0 YHCJIa, 3aKOHOMEPHOCTH U3IyYEHMsI U MOTJIOLEHHUS CBETA aTOMOM;

- pa3nuuaTh OCHOBHBIC TNPU3HAKH IUIAHETApHOW MOJENM aToMa, HYKIOHHOW MOJENu
aTOMHOTO $1/1pa;

- TPUBOJIUTH TPUMEPHl MPOSBICHUS B TMPUPOAE M NPAKTUYECKOTO MCIOJIb30BaHUS
PAAOAKTUBHOCTHU, AACPHBIX U TCPMOAACPHBIX peaxunﬁ, JIMHENYaTEIX CIICKTPOB.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCSH:

- HCIOJIb30BaTh IIOJIyYEHHbIE 3HAHUS B IIOBCEJHEBHOW JKM3HM HpU OOpaIleHuu C
npubopaMy (CYETUYUK HOHM3UPYIOIIMX YacTHUI], JO3UMETp), IS COXPAaHEHHUs 370pOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalollei cpejie;

- COOTHOCHTb SHEPTHIO CBSA3HM aTOMHBIX si/Iep € 1€PEKTOM MACChI;

- NPUBOJIUTH IPHUMEPHl BIMSHUSA PAJAMOAKTUBHBIX M3JIyYEHUN Ha JXUBBIE OPraHU3MBI;
MOHMMATb MPUHIINI JEHCTBUSI 1I03UMETPA;

- TIOHUMaTh HKOJOTHMYECKHE IPOOJIeMbl, BO3HUKAIOUIME MNpPU HCIOJIB30BAaHUM aTOMHBIX
AIIEKTPOCTAHLIUN, M MYTH PEHICHUs STUX MpoOJieM, MEepCreKTUBbl HCIOIb30BaHUS YIPABIIIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

dniemenntbl acmpoHoMuu

BbInycKHUK HAYYHTCS:

- pasnuyaTh OCHOBHBIC MPU3HAKK CYTOYHOTO BpalleHus 3BE3MHOTO HeOa, ABuxkeHus JIyHHI,
CoJHIIA M TIJITAHET OTHOCHUTEJIHLHO 3BE3;

- TMOHUMAThH PA3INYUS MEXKAY TEIUOIEHTPUIECKON U TEOIEHTPUIECKON CHCTEMaMHi MUpa.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

- yKa3bpIBaTh OOIIME CBOWMCTBA W OTJIMYMS IJIAHET 3€MHOUM TPYIIBI U TUIAHET-TUTAHTOB;
Manbix Tenl COTHEYHOW CHCTEMBbI M OONBIINX TUIAHET; MOJIb30BAaThCs KapTOW 3BE3IHOTO Heba mpu
HaOJIIOIEHUAX 3BE3THOTO HEOA;

- pasznnyaTh OCHOBHBIE XapaKTEPUCTUKU 3BE3] (pa3Mep, LBET, TeMIlepaTypa), COOTHOCUTh
IIBET 3BE3/IbI C €€ TeMITepaTypo;
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- pasjn4daTtb T'HIIOTE3bI O MPOHUCXOXKIACHUN ComHEYHOM CUCTEMBI.

Conep:xanme kypca pusuku 7 — 9 Kiaccon

QDu3uka u eé poiv 6 NOHAHUU OKPYIHCAIOWE20 MUPA.

Uro msywaer ¢usuka. Dusznueckue siBieHus. HaOmropenus, ombIThl, u3MmepeHus. dusuka u
TEXHHKA.

Ilepeonauanvusie céedeHus 0 cmpoeHuu geuiecmea

Mounekynbl u atombl. [{uddysus. J[Bmwkenne Monekyn. CBsS3b TeMIEepaTyphl Tella CO CKOPOCTHIO
JBUKEHHUS ero MoJjekyin. [IputspkeHre u oTTaJIkuBaHue MOJIEKYJ. Pa3inuHble COCTOSHUS BEIEeCTBA
U UX 00BsSCHEHNE Ha OCHOBE MOJIEKYJISIPHO — KHHETUYECKHUX MPE/ICTaBICHUM.

B3zaumooeiicmeue men

Mexanunueckoe aBuxeHue. PaBuomepHoe nprmkenne. Ckopocts. Wueprus. BzaumoneiictBue Tei.
Nuepuns. Macca tena. M3mepeHne maccsl Tenna ¢ noMouibio BecoB. [ImoTHOCTS BemecTa. SIBnenue
taroteHusi. Cuia tspkectu. Cuna, Bo3HuKaromasi npu nedopmarnuu. Bec. CBsizb MeXIy CHIION
TSOKECTH M Maccoil. Ympyras aedopmarus Ttena. 3akoH ['yka. Junamometp. I'paduueckoe
nzoOpaxenue cuibl. CroxeHue cui, AedcTByromux no ofgHod npsimoi.Tpenue. Cuna TpeHus.
TpeHune ckonbkeHus, KaueHus, nokos. [loammnauky.

/laenenue meepovix mein, Hcuokocmei u 2a3oe

Hasnenue. JlaBienune TBepabix Tten. JlaBnenue raza. OObsCHEHUE IaBJIEHUS ra3a Ha OCHOBE
MOJIEKYJISIPHO — KHHETHYeCKHX mnpezactaBieHuil. 3akoH I[lackansd./laBneHne B XKHUJIKOCTU U rase.
Coo6maronmecss cocynpl. [lmo3bl. 'mppaBnuueckuit mpecc. AtMmocdepHoe nasieHue. OMbIT
Toppuuennu. bapomerp-anepous. Msmenenne atmochepHOro AaBICHHUS C BBICOTOW. MaHOMETpHI.
Hacoc. Apxumenosa cuna. YcnoBus miaBanus Ten. Boansiid Tpancnopt. Bo3nyxomnnaBanue.
Paboma u mowgnocms. Inepeusn

Pabora cuibl, AelcTBYIONIEH MO HANPABICHUIO JABMKEHUS Teaa. MomHocTh. [IpocTbie MeXaHU3MBI.
VYcnoBue paBHOBecus pbryara. MomeHT cuibl. PaBHOBECHE TN € 3aKPEIUIEHHON OCBIO BPAILCHHUS.
Bunsl paBHOBecus.PaBeHCTBO paboT MpH UCOIB30BaHUM MeXaHu3MoB. KoadduuueHT noaesHoro
nericreus. I loTeHnIManbHas 3HEPrus MOJHATOTO Tea, CXKATOW NpykuHbl. KnHeTndeckas sHeprus
JIBHKylierocs tena. [IpeBpaiieHre oJHOro Buaa MEXaHMUECKON SHEPTUU B IPYTroi. DHEprus pex u
BETpAa.

Tennoevie aénenusn

TemoBoe aBmxeHue.BHyTpenHss sHeprus. Pabota u Temonepenaya Kak CrocoObl M3MEHEHUs
BHYTpEHHEN 3Heprum tena. Buapl teruonepenaun.KoanuecTBo TemoTsl. Y enbHas TEMIIOEMKOCTb.
VnenpHas Temiora cropanus torusa. [lnaBnenne um kpucrammsanus. Temmeparypa IUIaBIeHUS.
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VnenwsHas temoTa miasieHus. Mcnapenue n konaeHcanus. OTHOCUTENbHAS BIAXKHOCTh BO3yXa U
ee wm3Mmepenue. Kumenme. Temmeparypa KumeHus. YJenbHas TeIioTa NapooOpa3oBaHUS.
OOBsicHeHHEe W3MEHEHHM arperaTHbIX COCTOSHMM BEIIECTBA HA OCHOBE MOJEKYJISIPHO —
KMHETUYECKUX IpeacraBieHuil.[IpeBpalieHus 3Hepruu B MEXaHMUECKHUX U TEIUIOBBIX IIpoLieccax.
JlBurarens BHyTpeHHero cropanus. [Taposas TypOuHa.

dnexmpuueckue A61eHuUA

Onektpuszanus Tei. [[Ba poaa anexkTpudeckux 3apsanoB. B3anmoaenictBre 3apsaaoB. DNEKTPUIECKOE
noJyie.JIUCKpEeTHOCTh ~ 3JIEKTPUUYECKOTOo  3apsiaa. OieKTpoH. Ctpoenue aromos.llocTosiHHBIN
JJIEKTPUYECKUA TOK. [‘anbBaHMYECKHE BJIEMEHThl. AKKYMYISATOpPBI. OJEKTpUYECKas IElb.
Onektpuueckuid Tok B Meramax. Cuna Toka. AmnepMeTp.OJeKTpUYECKOe HaIlpsHKEHHUE.
BonbrmeTp. DnekTpudeckoe conpoTuBiieHre. 3aKkoH OMa 171 y4acTKa 3JIEKTPUYECKOM 1eMH.
VYaenbHoe conporusieHue. Peocrarsl. Buabl coenuneHuil npoBojaHuKoOB.PaboTa M MOLIHOCTH
3JIEKTPUYECKOTO TOKA. KOJIMYEeCTBO TEIIOTHI, BBIACIAEMOE MPOBOAHUKOM € TOKOM. (CUeTuuk
JNIeKTpUUYEeCKOW HHepruu. Jlamma HakanmuBaHus. JJIEKTpOHarpeBaTelbHble NpUOOpbl. Pacuer
3EKTPOIHEPTHH, MOTPedIIieMoil ObITOBBIMU dJiekTponipudbopamu. Kopotkoe 3ambikanue. [lnaBkue
IPEIOXPaHUTEIH.

dnekmpomazHummuole A671€HUA

MarnuTtHoe 10JIe TOKa. DJIEKTPOMArHUTH U WX mpumeHeHue. [locTtossHabie MarHuThl. MarauTHoe
nosie 3emuu. JlelicTBre MarHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM. DJIEKTPOJIBUIaTENb.

Ceemosuie a6nenus

Hcrounnku cBera. llpsmonuHeiiHoe pacnpocTpaHeHue cBera. OTpakeHHE CBeTa. 3aKOHBI
oTpaxxeHusa cpeta. [lnockoe 3epkano. Ilpenomnenue cBera. JIna3pl. DOKyCHOE paccTOsiHUE U
ontuueckas cuia JuH3bl. [locTpoeHue m3o0paxeHHid, JaBaeMbIX TOHKOM IWH30H. Ontuyeckue
npuOOopHI.

3aKonwvl 0sudcenun u 63auUMOOeCmeus men

MarepuanpHas Touka. Cuctema orcuera.

[lepemenienne. CKOpOCTh NPSIMOJIMHEHHOTO PABHOMEPHOTO JIBUKEHHUSI.

PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE ABUKEHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHE, TIEpEeMEIeHNE.
['padmkn 3aBUCUMOCTH KHMHEMAaTHYECKHMX BEIMYMH OT BpEMEHH TMPU pPaBHOMEPHOM U
PaBHOYCKOPEHHOM  JBM)KCHUH.OTHOCUTEIIBHOCTh MEXaHW4YeCKOTro JBIbKeHus.IlepBolii  3aKOH
Herorona. Maeprmaneubie cuctemsl orcuera. Bropoii 3akoH HeroTona. Tperuii 3akoH HerotoHa.
CBobOosiHOE majeHue. 3aKkoOH BCEMHPHOTO TAroTeHus. VckyccTBeHHbIe CIyTHUKM 3emutd. immyinbe.
3aKOH COXpaHEHUsl UMITyJbca. PakeTsl.

Mexanuueckue Ko1edanus u 01Hbl. 36yK.

Konebarenbnoe nBmwxkenue. Komebanust rpy3a Ha mnpyxkuHe. CBoOogHble KoseOaHUS.
KonebarenbHas cucrema. Ilepuon, gacrora u amruintyna konebanuii.IlpeBpamienue sHepruu npu
KosnebaHusX. 3aryxaroiue kojaebanus. BeiHyxneHHbie Konebanus.PacnpocTpanenue konebaHuii B
ynpyrux cpeaax. Ilomepeunbie u mpoosibHbIe BONHBL. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTHIO €€
pacnpocTpaHEHUs M NEPUOJOM. 3BYKOBBIE BOJIHBI. CKOPOCTh 3BYKa. I pOMKOCTBH 3ByKa W BBICOTA
TOHA. DXO.

InekmpomazHummuoe none
OnHOpOoJHOE M HEOJHOPOJHOE MarHuTHoe noje.HampaBieHue TOoka M HampaBJIEHUE JIMHUM €ro
MarautHoro noJjs. [IpaBuno 6ypaBurka.OOHapyx)eHHe MarHUTHOro noist. [IpaBuso neBoii pyku.
WHaykuuss MarHUTHOrO ImoJis. MarHuTHBIM IMOTOK. OJIEKTPOMAarHuTHas WHIAyKUus. ['eneparop
nepeMeHHoro toka. [IpeobpazoBanue sHEpruu B 3JE€KTporeHepaTopax. IKOJIOrHUECKrue MpoOIeMbl,
CBSI3aHHbIE C TEINJI0BBIMU " TUIPO3JIEKTPOCTAHIUAMU. DIEKTPOMArHUTHOE ToJIE.
OneKTpoMarHuTHble  BOJMHBL. ~ CKOpPOCTh  PAaclpOCTpaHEHMs]  AJEKTPOMAarHUTHBIX  BOJIH.
DNEeKTpOMarHuTHasl IPUPO/Ia CBETA.
Cmpoenue amoma u amommnozo aopa
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PannoakTUBHOCTh KaK CBHJIETENICTBO CIIOKHOTO CTpOeHUs atoMoB. Anb(a-, Oera - U ramma-
u3nydeHus.Oneitel Pesepdopna. Anepuas monens aroma.PaninoakTHBHBIE TPEBPAIICHHS] AaTOMHBIX
sanep.lIpoToHHO — HEUTpOHHAsE MOJEb fAlIpa. 3apsA0BO€ U MAacCOBOE YMCIO. SAAepHbIE peakiuH.
Jenenue u cunres suep. CoxpaHeHue 3aps,ioBOr0 U MacCOBOIO YMCEII IIPU AJEPHBIX pEaKLUIX.
DHeprus CBsI3U 4acTUIl B sifpe. BrlieneHue sHepruu npu siAepHbIX peakuusx. M3mydenue 3Be3n.
SnepHast ’HEpreTHKa. DKOJIOTUYECKHE MPOOJIEMBbI PabOThl ATOMHBIX AJICKTPOCTAHIIHIA. METOIbI
HAOJIO/IEHUS M pEerHCTpaliK YacTHIl B aiepHOi ¢usuke. [Jo3umerpusi.

Cmpoenue u 380110uyusn Beenennoi

I'eonenTpryeckas U reIroLueHTpuYecKas cucteMbl Mupa. dusndeckasi npupoaa HeOECHBIX TeT
Conneunoii cucremsl. [Ipoucxoxnenne Conneunoii Cucremsl. @uznyeckas npupoja CosHua u
3Be31. Ctpoenue Beenennoit. DBontonns BeenenHoil.

TemaTuyeckoe IIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YacOB, 0TBOJAMMBbIX HA
OCBOEHHE KAKI0H TeMblI

Ne n/m | HammeHoBanue KoauuectBo
pa3esioB, TeM YacoB
7 kyacc (2 yaca B HeJ1eJ110)
1 ®dwusuka u e€ poiib B MO3HAHUH OKPYKAIOMIETO MUPa 4
2 [TepBoHauYabHBIE CBEICHUS O CTPOCHUH BEILIECTBA
3 BzanmopeiicTBre e 23
4 JlaBneHue TBEpAbIX TEN, KUIKOCTEN U ra30B 21
5 Pa6ota u MomHoCTh. DHeprus 13
6 PesepBHOe Bpemst 1
Hroro 68
8 kiacc (2 yaca B Hej1eJ10)
1 TemnoBrle IBIEHUS 23
2 DneKTpUYecKue BJICHUS 29
3 ONEKTPOMAarHUTHBIE SIBICHUS 5
4 CBETOBBLIE SIBIIEHUS 10
5 PeszepBHOE Bpems 1
Hroro 68
9 kaacc (3 yaca B HejeJI10)
1 3aKOHBI B3aNMOJIEHCTBUS U ABIKESHUS TEN 34
2 Mexanuueckue KojaebaHus 1 BOJHBL. 3BYK 15

15



DIIeKTPOMarHuTHOE TOJIe 25
4 Crpoenue aTomMa ¥ aTOMHOTO siJipa 20
5 Crpoenue u 3Bomonus Beenennoit )
6 Hrorosoe nmoBTopeHue 3
Hroro 102
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