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IMosicHuTEIbHAA 3aNIHCKA

IlenTpel 00pa3oBaHUs €CTECTBEHHOHAyYHOW HAIPaBICHHOCTH «Touka pocCTa» CO3AaHBI C
LENbI0 pa3BUTHS y OOYYalOIIUXCS €CTECTBEHHOHAYYHOH, MaTeMaTHUeCKOW, HH(POPMAIMOHHOU
IpPaMOTHOCTH, (POPMHUpPOBaHMS KPUTUYECKOTO U KPEaTUBHOIO MBIIUICHHS, COBEPLICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHOW HAIPABICHHOCTH, a TAK)KE ISl MPAKTHYECKON OTpabOTKH y4eOHOTro
Marepuaia 1o yueoHomy npeamery «Pusukay.

Mean u 3apaun

* Peanuzanusi OCHOBHBIX 00IIE0O0pa30BaTENbHBIX IMPOTPaMM 1O  y4EOHBIM IpenMeTam
€CTECTBEHHOHAY4YHOH HaIpaBJIEHHOCTH, B TOM YHUCIIE B paMKaX BHEYPOYHOH JesATeIbHOCTH
00y4aroIIMXCSl.

* Pa3zpaboTka u peanu3ainys pa3HOYpPOBHEBBIX JIOMOJIHUTENBHBIX 00111€00pa30BaTeIbHbIX IPOrpaMM
€CTECTBEHHO Hay4YHOW HaIpaBICHHOCTHU, a TAK)KE€ MHBIX MPOTrpamMM, B TOM YHCII€ B KAHUKYJISPHBIN
Hepuo.

* BoBiieueHne yqaniuxcsi 1 Nelaroru4eckux pabOTHUKOB B ITPOEKTHYIO AEATEIBHOCTD.

* Opranusanys BHEY4eOHON NeATeNIbHOCTU B KaHUKYJSPHBIA MepuoA, pa3paboTka U peain3anus
COOTBETCTBYIOLIMX OOpPa30BaTEJIbHBIX NIPOrpaMM, B TOM 4YMCIE JUIs Jiareped, OpraHM30BaHHbIX
00pa30oBaTeIbHBIMU YUPEKACHUSAMHI B KAHUKYIISPHBIN IEPHOI.

» IloBpimienne MPOGECCHOHANBHOTO MAacTepcTBa  MEAArOTMYECKUX PaOOTHHKOB  IIEHTPA,
peanu3yoLX OCHOBHBIE U JIONOJHUTEIbHbIE 00111e00pa30BaTe/IbHbIE IPOTPAMMBI.

» Coznanne neHTpa «Touka pocTa» MpearnonaraeT pa3BUTHE 00pa30BaTEIbHOW MHPPACTPYKTYPHI
o0mieoOpa3oBaTeIbHOM  OpraHM3alMd, B TOM 4YMCJIE€ OCHalleHue oO0mieoOpa3oBaTeIbHON
OpraHu3aIuu:

* oOopynoBaHueM, CpeiACTBaMH OOy4eHMs U BOCIMTaHUS [UId U3y4eHHs (B TOM 4YHCIe
HKCIEPUMEHTAJIbHOIO) TMPEAMETOB, KYpPCOB, MAMCUMIUIMH (MOIYNeW) ecCTeCTBEHHOHAYyYHOU
HalpaBJIEHHOCTH  MPU  pealn3allid  OCHOBHBIX  00LIe00pa3oBaTeNbHBIX  MpOrpaMM |
JIOTIOJIHUTENBHBIX 00I1e00pa30BaTeNbHBIX NMPOTrPaMM, B TOM YHCIIE JJISl PACIIUPEHUS COAEPIKAHUS
yuebHoro npeamera «Puznkay;

e o00opynoBaHHMEM, CcpeAcTBaMH OOY4YeHHMs] W BOCHMTAHMS JUId peau3alydyd M[porpamm
JIOTIOJTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHOHAYYHO! HalpaBleHHOCTEH;

* KOMITBIOTEPHBIM ¥ HHBIM 00OPYIOBaHUEM.

ITpoduiibHBI KOMIUIEKT 000pyn0BaHUS MOXKET ObITh BBIOpaH JiIs 001Ie00pa3oBaTeIbHbBIX
OpraHu3aiuii, UMEIOIINX Ha MOMEHT co3JaHus 1eHTpa «Touka pocta» HaOOp CpeacTB 0OydeHUs U
BOCIIUTAHUSI, MOKPHIBAIONINI CBOMMHU (DYHKIIMOHATIBHBIMU BO3MOXKHOCTSIMH 0a30BbI€ MOTPEOHOCTH
IIpU U3y4€HUHU yuyeOHoro npeamera «Dusukar.

MuHMManbHO  HEOOXOAMMBbIE  (YHKIMOHAJbHbIE M  TEXHHYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJIMYECTBO 000PYI0BaHMsI, IEpPEYEeHb PACXOJHBIX MaTepualoB, CPEICTB 00yUEHUs U
BOCIIUTAHUS s OcHameHuss 1eHTpoB «Touka pocray ompenesstorcss PerrmoHanbHBIM
KOOPJIMHATOPOM C Y4YE€TOM NPUMEPHOTO MepedHs 000pyJOBaHUs, PACXOAHBIX MaTepUajoB, CPEJICTB
00y4eHHUs1 U BOCIUTAHUS IS CO3JJaHUs U obecrieueHus! (PYHKIMOHUPOBAHHSI LIEHTPOB 00pa30BaHUs
€CTEeCTBEHHOHAyYyHOU HampaBieHHOCTH «Touka pocta» B 0011e00pa3oBaTeIbHBIX OpraHU3aLUsX,
PAcIIONOXKEHHBIX B CEIILCKOM MECTHOCTH M MAJIbIX TOpOJaXx.

[IpodunpHelii KOMIUIEKT 000pyIOBaHUS obOecrieyuBaeT JPPEKTUBHOE TOCTHXKEHUE
00pa30oBaTelbHBIX  PE3yAbTaTOB  OOy4yaOIIMMHUCA MO  IporpaMMaM  €CTEeCTBEHHOHAyYHOU
HaNpaBJIE€HHOCTH, BO3MOXKHOCTh YIIIYOJEHHOTO M3YYEHHsI OTJENbHBIX MTPEIMETOB, B TOM YHCIE IS
dopMHupoBaHUS  M300pETATENBCKOTO, KPEAaTMBHOTO, KPUTHYECKOTO  MBINUICHUS, Pa3BUTHUSA
(YHKIMOHAIBHON TI'PaMOTHOCTH Yy OOydYarOUIMXCs, B TOM 4YMCJIE€ €CTECTBCHHOHAyYyHOW U
MaTeMaTH4ECKOM.



DKCIIEPUMEHT SBJISIETCS HCTOYHUKOM 3HAHMM M KPUTEpUEM HUX HCTHHHOCTH B HayKe.
KoHnnenuus coBpeMeHHOro 00pa3oBaHMs MOAPA3yMEBAET, YTO B y4EOHOM AKCIIEPUMEHTE BEYIILYIO
pOJb  JIOJDKEH 3aHSITh CaMOCTOSITENIbHBIA HMCCIENOBaTeIbCKUNA YUYEHUYECKUN SKCIIEPUMEHT.
CoBpeMeHHbBIE SKCIEPUMEHTAIbHBIE MCCIEAOBAHUS 1O (PHU3MKE yXKe TPYAHO IPEICTaBUTH 0e3
UCIIOJIb30BaHUSI HE TOJBKO aHAJOrOBBIX, HO M IMGPOBBIX H3MEPUTEIbHBIX NpubopoB. B
denepantbHOM rocynapcTBEHHOM oOpaszoBarenbHOM crapaapre (nanee — PI'OC) mpomucaHo, 4To
OJTHUM W3 YHHMBEPCAIbHBIX y4eOHBIX AcHCTBUU (manmee — YVY]I), mpuoOperaeMpIx ydaliuMHCs,
JOJUKHO CTaTh YMEHME <«IIPOBEJEHHUS ONBITOB, IPOCTBIX 3KCIIEPUMEHTAIBHBIX MCCIEA0BAaHUM,
HPSIMBIX U KOCBEHHBIX M3MEPEHHI C MCHOJIB30BAaHUEM aHAJIOIOBBIX U HU(PPOBBIX MU3MEPUTEIbHBIX
nprOOpoOBy». YUEOHBIM AKCIEPUMEHT IO (PU3MKE, TPOBOAMMBIA Ha TPATUIMOHHOM O0OpYIOBAHUU
(6e3 mpuMeHeHHs] TUPPOBBIX JTAOOpATOPHii), HE MOXKET B IMOJTHOM MEpe 00ECIICUUTh PEIICHHE BCEX
o0pa3oBaTelbHBIX 33/Jad B COBpeMEHHOHM 1mkone. CrnoxuBiiascs curyanus oO0yciIoBieHa
CYLIECTBOBAaHHUEM pPsijia MPoOIeM:

* TPaJULMOHHOE IIKOJIbHOE OOOpYIOBAaHUE H3-3a OTPAHUYEHUS] TEXHUUYECKHUX BO3MOXKHOCTEH He
MO3BOJISIET MPOBOJUTH MHOTHE KOJTMUECTBEHHBIE HCCIIEI0BAHUS;

* IUTEIHHOCTH MPOBEICHHS (PU3NUECKUX UCCIEIOBAHNI HE BCET/Ia COTNIACYEeTCs C JUTUTEIBHOCTHIO
yueOHBIX 3aHATHUM;

* BO3MOXKHOCTb IPOBEACHUS MHOIMX (PU3UYECKUX MCCIEIOBAaHUI OrpaHMYMBAETCS TPeOOBaHUSIMHU
TEXHHUKHU 0€30IacCHOCTH U JIp.

[udposast nabopaTopus KapAWHAIBHBIM 00pa3oM H3MEHSET METOAUKY W COAEp KaHue
SKCMEPUMEHTANILHOM JESITeTbHOCTH U IOMOTAaeT PEeUINTh BBIIICTIEPEUYUCICHHBIE MPOOIEMBI.
[upokuil cnexkTp LUGPOBBIX JAaTYUKOB I103BOJISET YYALIUMCS 3HAKOMHUTBCS C IapamMeTpamu
(bu3UYECKOrO AKCIEPUMEHTa HE TOJBKO Ha Ka4YeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C
OMOIIBI0 U(POBOH J1TAOOPATOPUH MOKHO TPOBOAMTH JUITMTENBHBIA OKCIIEPUMEHT JaXKe B
OTCYTCTBHH 3KcliepuMeHTaropa. [Ipu 3ToM u3Mepsiemble JaHHBbIE M pe3yJdbTaTbl X 00paboTKU
0TOOpaXaroTCsl HETIOCPEICTBEHHO HA IKPAHE KOMIIbIOTEPA.

B mponecce popMupoBaHHs 3KCIEPUMEHTAIBHBIX YMEHUH MO (U3MKE yJaluiics yuuTcs
HPEICTaBIATh HH(OPMAIUIO 00 NCCIETOBAHUN B YETHIPEX BUAAX:

* B BepOaJbHOM: OIMCHIBAaTh HKCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOEIb HSKCIEPUMEHTA,
(¢ukcupoBaTh BHUMAHHUE HA U3MEPSIEMbIX (PU3MUECKUX BEIMUNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIIOJHATH TAOJIMIIBI JTAHHBIX, JEXKAIUX B OCHOBE MOCTPOEHUS rpaduKoB (IIpU 3TOM
y ydaluxcs BO3HUKAET IEPBUYHOE MPE/ICTABICHUE O MacIITabax BEJIUYMH);

* B rpauueckoM: CTPOUTh TpaguKH IO TaOIMYHBIM JAHHBIM, YTO TIO3BOJIAET MEpPEeUTH K
BBI/IBJKEHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY (PU3NYECKHMHU BEJIMYUMHAMU (IIPU 3TOM
YUNTENb IIOKA3bIBAET IPEUMYLIECTBO B BHU3yalIM3alMM 3aBUCUMOCTEH MEXIy BEIWYMHAMM,
HaIVISIIHOCTh U MHOTOMEPHOCTb);

* B QaHAJIUTMUYECKOM (B BUJI€ MaTeMaTHYE€CKUX YpPaBHEHUI): IPUBOJUTH MareMaTH4YeCKOEe OMUCAHHE
B3aMMOCBS3U (PU3NYECKUX BEJIMYMH, MaTeMaTHUYEeCKoe 0000IIEeHHE MOJTyYEHHBIX PE3YJIbTaTOB.

[lepexon k KakAOMY 3Taly HpeACTaBIeHUs MH(OPMALUU 3aHUMAET JIOCTATOYHO OOJIBIION
MIPOMEKYTOK BpeMeHHU. besycnoBHO, B 7—9 Kilaccax 3TOT mpoliecc HEoOXOIUM, HO B CTapIIUX
KJlaccax 3TO BpeMsi MOKHO ObLIIO ObI OTBECTH Ha pelleHue Oosee BaXKHBIX 3a7ady. B sTom muiane
1M poBble T1a00paTOPUH MO3BOJISIIOT CYIIECTBEHHO YKOHOMHUTBH BpPEMS, KOTOPOE MOXKHO MOTPAaTUTh
Ha (OPMHPOBAHUE HCCIENOBATEIbCKUX YMEHHM YyYalluxcsi, BBIPAKAIOUIMXCS B CIEIYIOLIMX
JNEUCTBUAX:

* ompeeseHre npoOiIeMbl;

* IOCTAHOBKA HCCIIEI0BATENILCKOM 3a/1auu;

* [NIAHUPOBAHUE PELICHUS 3a]1a4U;

* IOCTPOEHUE MOJENEH;

* BBIJIBUKCHHE THIIOTES;

* SKCIIEpUMEHTAaJIbHAsl TPOBEPKa TUIIOTE3;

* aHAJIM3 JAHHBIX YKCIIEPUMEHTOB WJIM HAOIIOICHUI;
* popmynupoBaHUE BHIBOIOB.

[locnennue romel y  ydamuxcst HaOMIomaeTcss HU3Kasg  MOTHBALMSA — M3Y4EHUS
€CTECTBEHHOHAYYHBIX TUCIUIUIMH M, KaK CJEICTBUE, MajJieHre KauyecTBa oOpazoBanus. L{udposoe
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ydeOHOe 00O0pyIOBaHHE IIO3BOJSET YYAINIUMCS O3HAKOMHTBHCS C COBPEMEHHBIMU METOIAAMH
HUCCIICAOBAaHUA, HpHMCHHCMLIMH B HayKe, a y‘II/ITeHIO — HpHMeHHTL Ha HpaKTI/IKe COBpeMeHHLIC
negarorndyeckue TexHosioruu. IloaTomy TnaBHOWM cocraBisitome komiuiekta «llIkompHOTO
KBantopuymay SBISIFOTCS ITUPPOBBIC Ta0OPaTOPHUH.

Pabouan NporpaMMaopueHTUPOBaHAa HA ITIPEAMETHYIO JIMHUIO y‘leﬁHHKOB:

1. ®usuka.7 ki.:yueoHuk / A.B.Ilepoimikun. - 5-¢ usf., crepeotui. — M.: Jlpoda, 2016 r — 224 c.
2. ®usuka.8 ki.:yueonuk / A.B.Ilepoimkun. - 5-¢ uzg., crepeorun. — M.: JIpoda, 2017 r — 238c.
3. ®usuka.9 xi.:yueonuk / A.B.[lepoimikun, E.M. I'yrHuk, -4-¢ usa., crepeotui. — M.: Jipoda,
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 (oOsi3arenbHas) 4acTh U
JOTIOIHUTENbHOE 00opynoBaHue. ba3oBas 4acTh COCTOMT M3 HU(POBBIX JATYUKOB U KOMIUIEKTOB
COITYTCTBYIOLTUX DJIEMEHTOB IS OIBITOB 110 MEXaHUKE, MOJICKYISIPHOU (DU3HKE, SJCKTPOIUHAMUKE
u ontuke. JlomonHutenbHoe oOopynoBaHue (TIPOGUIBHBIM KOMIUIEKT) MPEACTaBIseT CcOoOOM
U (POBYIO JIAOOPATOPHUIO 110 (PUBUKE.

Ba3oBblii KoMILIeKT 000pynoBaHus HeHTpa «Touka pocta» nmo Gpusuke

JlaHHBIN KOMITJIEKT MIPEAICTABIICH CIACAYIONUMHU TaTIYMKAMU |

-Jlarunk aOCONIOTHOTO JABICHMSA: JATYUK IPOU3ZBOIUT HU3MEpPEHHUs aOCOJIIOTHOTO JaBJICHUS.
UyBCTBUTENBbHBIA  SJIEMEHT JlaTuMKa BBINOJIHEH Ha 0a3e MOHOJMTHOTO  KPEMHHEBOTO
IIbE30PE3UCTOpPA C BHEIPEHHOM TEH30PE3UCTUBHOM CTPYKTYPOM, KOTOPAsl IO3BOJSET HCKIIOYHTH
BO3MO)KHBIE TOTPEIIHOCTH M JOCTUTHYTh HEOOXOOUMON TOYHOCTHM H3MepeHHd. B kommuiekT
JaT4rka abCOJIOTHOTO JAaBJICHHUS BXOJUT TMOKas TepMETUYHAsT TPyOKa ISl TIOAKIIOUEHHS ITyIepa
JaTyuka K 1a00paTopHOMY 000PYIOBAHHIO.

TexHUYECKHE XapaKTEPUCTUKU JaTINKa a0COTIOTHOTO JABIICHHS:
* nuana3oH usmepenus — ot 0 go 700 xI1a;
* pazpemenue — 0,25 kIla (cm. puc. 2);
* MaTepuai TPyOKH — TMOINYpEeTaH;
* nnuHa Tpyoku — 300 mm;
* BHYTPEHHHI TUAMETP TPYOKU — 4 MM.

-JlaTuuk mono)keHUs (MarHUTHBIN): NaTYUK HM3MEPSET BPEMEHHBIE OTPE3KH MEXIy MOMEHTaMU
MPOXOXKICHUSI OOBEKTa PAIOM C OECKOHTAKTHBIMHU JIETEKTOpaMU. BeCKOHTaKTHBIE JETEKTOPHI
SBJISIFOTCSL BBIHOCHBIMU M KPETISITCS. HA METAJUTMYECKOM MJIM MarHUTHOM noBepxHocTu. KonnyectBo
ocell U3MEpPEHUs JaT4ynKa MOJOKEHHS paBHO 3, AUANa30H U3MEPEHUN MO Kaxka0u u3 ocer X, Y u Z
coctasisieT ot 0 10 360 rpaz.

TexHu4yeckne XapaKTEPUCTHUKU JATUUKA TTOJ0KEHUSI:
* KOJIMYECTBO JIETEKTOPOB — 4 IIT.;
* TMaMETP KOpITyca AETEKTOpa — & MM;
* TUIN JIETEKTOpa — T'€PKOH;
* IMaMETp pazbEéMa-lrekepa — 3,5 MM;
* THHA Kabenst 1uist 1eTeKTopoB — 300 mm.

[Tomumo naTdaukoB HUQPPOBOI TabOpaTOpHu Ui MPOBEACHUS PUINIECKUX IKCIIEPUMEHTOB,
B 0a30BBINl KOMIUIEKT BXOJIST HEKOTOPHIE COMYTCTBYIOIINE DIEMEHTHI.

KoMmiekT comyTCTBYIOIIMX 3JIEMEHTOB JUIsl SKCIIEPUMEHTOB IO MexaHuke. B cocraB
KOMITJIEKTa BXOJAT UyeThlpe Habopa. PaccMOTpuM cocTaB BXOASIIET0 B HUX 000PYAOBaHUS.



KoMIieKT comyTCTBYIOIINX JIEMEHTOB ISl SKCTIEPUMEHTOB 0 JIeKTpoanHamMuke. B cocras
KOMITJIEKTA BXOJISAT CIICAYIONIHE MPUOOPHI U MaTepHaIbL.
* BonsT™meTp AByxmpeAenbHbIi: npeaen uaMmepenns 3 B, nena nenenus mkanel C = 0,1 B; npenen
u3mepenus 6 B, uena nenenus mkanst C =0,2 B
* AMniepMmeTp IBYXIIpeAebHbIN: nmpenen uamepenus 3 A, nena aenenus mkainsl C = 0,1 A; npenen
u3mepenus 0,6 A, uena nenenus mkansl C = 0,02 A
* Pesucrop R1 conporusnenuem (4,7 = 0,5) Om
* Pesucrop R2 conporusnenuem (5,7 = 0,6) Om
* Pesucrop R3 conmporusnenuewm (8,2 = 0,8) Om
* DJIEMEHT 3JIeKTpUUecKoi Lemnu (peocrar) conporusieHueM 10 Om
* Kurou 1715t pa3MblkaHus M 3aMBIKAHUSI SIEKTPUYECKON [N
* Komnuiekt npoBoaoB
* Jlamnouka Hanpsbkenuem 4,8 B

ba3ucHblii yueOHbIH (00pa3oBaTe/ibHbIN) IUIaH HA u3y4yeHue Gusnku B 7 — 8kiaccax
OCHOBHOH IIIKOJIBI OTBOJMT 2 y4eOHBIX Yaca B HEJEII0 B TEUCHHE Ka)JIOT0 roja oO0ydeHus, BCEro
136 yacoB. B 9 kiacce - 3 yueOHbIX vaca, Bcero 102 gaca (7-9 kmaccsl, Bcero 238 gaca).
Pabouas nporpamma 3ananupoBaHa Ha 2384aca:

Ha M3y4eHue PU3MKU B 7 KJIacCe OTBOAMTCS 68 4acoB (T. €. 2 yaca B HEJIEINIO);
B 7 KJIacce TUIaHOBBIX KOHTPOJIBHBIX paboT 1o ¢usuke — 3;
naboparopHbIX pador - 11
Ha u3ydeHue UMK B § Kiacce oTBOAUTCS 68 yacoB (T. €. 2 yaca B HEJIEINIO);
B 8 KJIacce TUIAHOBBIX KOHTPOJIBHBIX PaboT 1Mo ¢pusuke — 6;
nabopaTopHBIX padoT - 11

Ha u3ydeHue Gusnku B 9 kiacce orBoautcs 102 vaca (T. e. 3 yaca B HEJEI0);
B 9 KJ1acce TIaHOBBIX KOHTPOJBHBIX PadoT 1o ¢pusnke —6;

nabopaToOpHBIX paboT - 8

Cpok peanuszanuu pabodei mporpaMmsl — 3 roaa

HN3meneHnnsi, BHECEHHbIE B ABTOPCKYIO IPOrPaMMy:

Ne | HaumeHoBaHue KosauuyectBo | KosmmuecTBo | O6ocHOBanue
n/n | pa3aena (TemMbl) 4acoB B | 4aCOB B
NpuMepHoOii | padoueit
(aBTOpPCKOI) | Mporpamme
nporpamme
7 kiaacce
1 PesepBHoe Bpems 3 1 paccunTana Ha 35 y4eOHBIX
Hezenb, a paboyas Ha 34
y4ueOHbIEe HE/IETH.
8 knacc
PesepBHOe Bpemst 3 1 ABTOpCKas nporpamma

paccunTana Ha 35 y4eOHBIX




2 HeJenb, a paboyas Ha 34
y4eOHBIC HECITH.

9 kjaacce

HToroBoe noBropeHue 6 ABTOpCKasi mporpamma
paccuuTaHa Ha 35 yuyeOHbIX
Hezelnb, a paboyast Ha 34
y4eOHbIC HECIH.

IInanupyemsle pe3yabTaThl 00yyeHus ¢usuke B 7 - 9 Kiaccax

JIMYHOCTHBIMY pe3yJbTaTaMu 00yueHus hu3NKe SIBIASIOTCH!

- cpOpPMHpPOBAHHOCTH  TIO3HABATENBHBIX  HMHTEPECOB  HAa  OCHOBE  pa3BUTHUSA
MHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH ydyaIuxcs;

- YOeXIEHHOCTb B BO3MOYKHOCTH TIO3HAHHHM MPUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO
UCIIOJIb30BAHUS JIOCTY)KCHHH HAYKH M TEXHOJIOTHH Ui JajbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
o0miecTBa, yBa)KEHHE K TBOpLAM HAayKH M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK DIIEMEHTY
00I1IeUeIIOBEYECKOI KYJIBTYPHI;

- CaMOCTOSITENTLHOCTH B MPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHHIA;

- TOTOBHOCTH K BBIOOPY )KM3HEHHOTO IYTH B COOTBETCTBHU C COOCTBEHHBIMH MHTEpECaMu
¥ BO3MOXKHOCTSIMU;

- MOTHUBaIMs 00pa30BaTeNbHON JEATEIBbHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO -
OPUEHTHPOBAHHOTO TTOIX0/1a;

- (dopMHpOBaHUE LIEHHOCTHBIX OTHOLIEHUH JPYT K JPYTy, YUUTEN0, aBTOPaM OTKPBITUI U
u300peTeHuil, pesynbprataM 00ydeHus.

MeTanpeaMeTHLIMH Pe3YyJIbTATAMH 00yYeHUs (Pu3NKe SABISAIOTCH

- OBJIaJICHUE HABBIKAMHU CaMOCTOSITEIbHOTO MPUOOpETEeHUs] HOBBIX 3HAHUM, OpraHU3alUuM
y4eOHO esATeNIbHOCTH, TIOCTAHOBKH IIeJIeH, INIAHUPOBAHUS, CAMOKOHTPOJISL M OIICHKH PE3yJIbTaTOB
CBOEH J1eATEIbHOCTH, YMEHUSMU TPEABHIETh BOZMOKHBIE PE3yJIbTaThl CBOUX JEHCTBUM;

- TIOHUMaHHE PA3IIMYMi MEXIy MCXOMHBIMH (haKTaMH W TUTIOTE3aMU JUISI X OOBSICHEHUS,
TEOPETUYECKMMHU MOJIEISIMU U peabHBIMU 00beKTaMU, oBiageHue Y Y]l Ha mpuMepax runores Juis
OOBSICHEHUS! WM3BECTHBIX (DAKTOB MW OKCIIEPHUMEHTAILHOW TIPOBEPKH BBIIBUTAEMBIX THIIOTES,
pa3pabOTKU TEOPETUUYECKUX MOJIEIEeN POLIECCOB WM SBJICHUM;

- (¢opmMHpoBaHHE YMEHHUI BOCIPUHUMATH, TIEpepadaThIBaTh U MPEABIBIATh HH()OPMAIHIO
B CJIOBECHOI1, 00pa3HOl, CHMBOJIMYECKOH (hopMax, aHATM3UPOBATH U NIepepadaThIBaTh MOJTy4YECHHYIO
UHPOPMAIIMIO B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMH, BBIICISATH OCHOBHOE COJEpIKaHUE
IPOYNUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MTOCTABJICHHBIE BOTIPOCHI U U3J1araTh €ro;

- TpHOOpeTeHHe OIBITa CaMOCTOSITENBHOTO IIOMCKA, aHanmn3a, oTOopa WH(OpPMAIUH C
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTUH AJIS peIieHus
MI03HABATENbHBIX 33/1aY;

- pa3BUTHE MOHOJIOTMYECKON U TUAJIOTMYECKON peu, YMEHHs BbIpaXaTh CBOM MBICIH U
CIIOCOOHOCTH BBICTYIIMBATh COOECENHWKA, MOHWMATh €ro TOYKY 3pEHHUs, MpPHU3HABATh IIPABO
JPyroro 4enoBeka Ha HHOE MHEHHE;

- OCBOCHHE MPUEMOB JCWCTBUI B HECTAHAPTHBIX CUTYAIHX, OBJIA/ICHIE IBPUCTHICCKUMHU
METOJaMH pelIeHus po0IeM;

- (QopmupoBaHue yMeHHH pabOTaTh B IPyIIE C BBHINOJIHEHHEM PA3INYHBIX COIMAIBHBIX
pOJIeH, IPEACTaBIATh U OTCTauBaTh CBOM B3TJISABI, BECTH JUCKYCCHIO. U YOSXKICHUS




OO0IMMH NIpeMETHBIMH Pe3VJbTaTaMH 00YUeHUs (DHM3HKE ABJISIOTCS:

- 3HaAHM O MPUPOJIC BAKHEHIINX (PU3HMUECKUX SBJICHUN OKPYXKAIOIIEro MUpa U MOHUMaHUe
CMBICIIa (PU3UYECKHUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SBJICHUA,

- YMGHI/ISI I10JBb30BaThBCA MCETOAAMHU HayIIHOI‘O HCCIICIOBAHUSA SIBJICHI/Iﬁ HpI/IpOl[BI,
MIPOBOJIUTH HAOIOACHUS, IUIAHUPOBATh M BBIMIOIHATH SKCIEPUMEHTHI, 00padaThiBaTh Pe3yIbTaThI
U3MEPEHUH, NPEACTaBIATh PE3yNbTaThl MU3MEPEHHH C MOMOIIBI0 TaOuul, rpadukoB U (Gopmyi,
OOHapy)XMBaTh 3aBUCHUMOCTb MEXAYy (U3MYECKUMU BEIMYMHAMH, OOBSCHATH IOJYYCHHBIC
p€3y.]IBTaTbI H O€JIaTh BBIBOABI , ONCHUBATH FpaHI/IL[BI HOFpGL[IHOCTCfI pGSyJIbTaTOB HSMGPGHHﬁ;

- yYMEHHUS NMPUMEHATh TEOPETHUECKUE 3HAHUS 10 (PU3HKE Ha MPAKTHUKE, PeIllaTh 3a/auyd Ha
HpI/IMeHeHI/IC HOJIy‘-IeHHBIX 3HaHI/If/'I;

- yMEHHS U HaBBIKM MPUMEHATh IOJyYCHHbIC 3HAHUS sl OOBSICHEHHS IMPHUHIIUIIOB
JICHCTBHSI BaXXHEHIIUX TEXHUYECKMX YCTPOMCTB, PELICHUs IPAKTHUYECKUX 3a1a4 IOBCEIHEBHOU
JKU3HU, oOecrmedeHuss Oe30MacHOCTH CBOEH KH3HHU, PAlUOHAIBLHOTO MPUPOAOIONIB30BAHUA U
OXPaHbI OKPYKAIOUIEH CPEBI;

- (dopmupoBaHue yOeKICHHUS B 3aKOHOMEPHOM CBSI3U M MIO3HABAEMOCTH SBJIICHUN TIPUPO/IBI,
B OOBEKTHBHOCTH HAYYHOTO 3HAHHS, B BBICOKOW IEHHOCTH HAayKU B PAa3BUTHUH MATCPUAIBHOU U
JIyXOBHOM KYJIBTYPBI JIFOACH;

- pa3BUTHE TEOPETHYCCKOrO0 MBIIUICHHS Ha OCHOBE (OPMUPOBAHUS  yMEHUU
yCTaHaBNUBaTh (PAKThl, pa3auyaTh MPUYUHBI U CJEJICTBUSA, CTPOUTH MOJENU U BBIABUTATH
TUTIOTE3bI, OTHICKMBATh U (OPMYIMPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BBHIBOAUTH U3
9KCIIEPUMEHTANBHBIX ()aKTOB M TEOPETUUECKUX MOjIeiel (PU3nuecKue 3aKOHbI;

- KOMMYHHMKATHBHBIE YMEHHS JOKJIAJbIBaTh O pe3yJibTaTaXx CBOEr0 HCCICIOBAHUS,
y4acTBOBaTh B JMCKYCCHUHM, KpPaTKO M TOYHO OTB€YAaThb HA BOIIPOCHI, UCMOJb30BaTh CIPABOYHYIO
JTUTEpaTypy U APYrue UCTOYHUKN UHPOPMAITUH.

YacTHBIMU _MNpeIMETHLIMHU _pe3yjabTaTaMu _00y4yeHusi ¢Gu3uKe B OCHOBHOW IIKOJE
SIBJISIIOTCS:

- TOHMMaHHE U CIOCOOHOCTH OOBACHATH (PM3MUECKUE SBIIEHUS, Kak CBOOOJHOE TMaJCHHE,
KOJIeOaHUs HUTSHOTO M TPYKUHHOTO MAasTHHUKOB, aTMoc(epHOe [aBiieHHWEe, IJIaBaHWE Tell,
muddy3us, Oonbiias CKUMAaeMOCTh Ta3oB, Mallas CXKHUMAeMOCTh JKUIKOCTEH U TBEPABIX Te,
MPOLECCHl UCTIAPEHUS U TUIABJICHUS BEIIECTBA, OXJIAKIACHUE KUIKOCTU MPU UCTTAPEHUH, U3MEHEHNE
BHYTpPEHHEN YHEpruM Tella B pe3yNbTaTe Terionepeaaud Uiy padboThl BHEITHUX CUJI, DNIEKTPHU3AIUI
T€JI, HArPEBAHUE MPOBOJHUKOB 3JIEKTPUUYECKUM TOKOM, 3JEKTPOMATHUTHAS UHAYKIUSA, OTPAXKECHHUE
Y NIPEJIOMJIEHUE CBETA, JUCIIEPCUs CBETA, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPA U3JTyUYEHHUS;

- YMEHUS H3MEPATh PACCTOSHHE, MPOMEXYTOK BPEMEHHM, CKOPOCTh, YCKOPEHHE, Maccy,
CUILy, UMIYIBC, pabOTy CHIIbI, MOUTHOCTh, KUHETHUUYECKYIO SHEPTUI0, TeMIepaTypy, KOITUYECTBO
TEIUIOTHI, YIEJIbHYI TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO TENJOTY IUIABJIEHUS BELIECTBA,
BJIAJKHOCTh BO3/lyXa, CHJIY DJJEKTPUUYECKOIO TOKA, AJIEKTPUUECKOE HAIPSIKEHUE, JIIEKTPUUYECKUN
3apsl, SICKTPUIECKOE COMPOTUBIIEHHE, (DOKYCHOE PacCTOSTHUE COOMPAIOIIEH JIMH3BI, ONITUYECKYIO
CUJTY JIMH3BI;

- BJAQJEHUWE  OKCIEPUMEHTAJbHBIMH  METOJAAMU  HCCIIEIOBAHUS B nporecce
CaMOCTOATEJIbHOTO U3YyUYEHUS 3aBUCUMOCTH ITPOMAEHHOIO IYTH OT BPEMEHU, YIJIMHEHUS

- TPYXKHUHBI OT MPWIOKEHHOW CHJIIbI, CHJIBI TSKECTH OT MAacChl TeJa, CUJIbI TPEHHS
CKOJIBXKEHUS OT IJIOIIA U COPUKOCHOBEHUS TE U CUJIbI HOPMAJIbHOTO JABJIEHUs, CUIIbI ApXuUMe/ia
OoT 00BbEMa BBITECHEHHOW BOJIBI, TEPUOaA KOJIeOaHWN MasTHHUKA OT €ro JUIMHBI, 00bhEMa raza oT
JIaBJICHUSI MPHU TOCTOSSHHOW TEMIIEPAType, CUJIbI TOKA HA YYacTKE LENH OT JJIEKTPUUYECKOTO
HaMpsHKEHUS , SJIEKTPUYECKOTO COMTPOTUBIICHUS TPOBOAHUKA OT €r0 JJIMHBI, INIOIIAU TONEPEYHOTO
CEUCHHUs W MaTepuasia, HampaBlIEHUsS WHAYKIHOHHOTO TOKA OT YCJOBHM €ro BO30YXKIACHHS, yria
OTpaX€HUd OT yTJia MaJICHUs;

- TOHMMAaHHE CMBICIa OCHOBHBIX (U3NYECKUX 3aKOHOB W yMEHHE NPUMEHSATh UX Ha
MIPaKTUKE: 3aKOHbl AUHAMUKM HBIOTOHA, 3aKOH BCEMUPHOrO TATOTEHMs, 3aKoHbl [lackans wu
Apxumesna, 3aKOH COXpPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUsI SHEPrUH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOr0 3apsaa, 3akoH Oma 11 yyacTKa 1enHu, 3akoH J[>xoyinsd - JIenna;
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- TOHMMaHHWE TPHHIMUIIOB JCHCTBUSA MAIUH, NMPHOOPOB M TEXHHYECKUX YCTPOMCTB, C
KOTOPBIMH KaX/IbIi YeIIOBEK IOCTOSTHHO BCTPEYAeTCS B IMOBCEAHEBHOW >KWU3HH, M CIOCOOOB
obecrieueHnst 0€30MMaCHOCTH TIPH KX HCIIOIh30BaHUN;

- OBJIAJICHUE PA3HOOOPA3HBIMU CHOCOOAMH BBIMOJHCHUS PACYETOB ISl HAXOXKJICHUS
HEU3BECTHOM BEJIUYHMHBI B COOTBETCTBHH C YCIOBUSMH IIOCTaBJICHHON 3a/Jlayd Ha OCHOBAaHUH
UCIIOJIb30BaHUs 3aKOHOB (DU3UKH,

- YMEHHE HCIOJIb30BaTh MOJYyUYCHHBIC 3HAHMS, YMCHHUS W HABBIKU B MIOBCEIHCBHOM YKU3HU
(OBIT, PKOJIOTHSI, OXpaHa 3I0POBbS, OXpPaHa OKPYKAIOIICH CPeIbl, TEXHUKA 0€3011aCHOCTH)

Iliianupyemble peAMeTHbIE pPe3yJbTaThl 00yueHusi (pusuke B 7 — 9 Kiaccax

Mexanuueckue a61eHusA

BbInmycKHUK HAYYHThCA:

- pacHo3HaBaTh MEXAHUUYECKUE SIBIICHUS U OOBSCHITh HAa OCHOBE HMEIOIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA MJIM YCJIOBMS IPOTEKAHUs ITUX SIBJICHUN: PABHOMEPHOE U PAaBHOYCKOPEHHOE
HOpSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHUEe TeJ, HEBECOMOCTb, PABHOMEPHOE JIBM)KEHHE IO
OKPY’KHOCTH, HHEPLUS, B3aUMOJIECUCTBHUE TeI, Iepeada JaBICHUS TBEPABIMU TEIIAMH, )KUIKOCTAMHU
U ra3amu, aTtMocepHoe JaBjeHME, IUIaBaHUE Tell, PaBHOBECHE TBEPIABIX Tel, KosebaTeabHOoe
JIBUJKEHHE, PE30HAHC, BOJIHOBOE JBUKECHUE;

- OIMCBIBATh U3YYEHHBIE CBOMCTBA TEJI U MEXAHUYECKHUE SIBJICHHUS, UCHOJb3Yys (PU3NUECKUE
BEJIMYUHBL: IIyTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, IUIOTHOCTh BEUIECTBA, CWJIA, JABIICHHUE,
UMIIYJIbC TeNa, KUHETHYeCKas »HHEprus, IOTeHLUANbHAs »JHEprusi, MeXaHudeckas pabora,
Mexanndeckass MomHocTh, KIIJ[ mpocroro MexaHusma, cuja TpPEHHs, aMIUIATYJa, MEPUOI H
4yacToTa KojeOaHWH, AJMHA BOJHBI U CKOPOCTh €€ pachpOCTpPaHEHUs; NMPH ONMHUCAHUM IPAaBUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIOIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS M €IMHULIBI U3MEPEHNUS,
HaXOJUTh (POPMYIIbI, CBS3bIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMYMHY C JPYTUMH BEITUUYNHAMM;

- AHAIM3MPOBATH CBOMCTBA TEJI, MEXAaHUYECKUE SBJICHUS M IPOLECCHl, HCHOJb3Ys
¢u3nyecKkrue 3aKOHbl U MPHUHLUIBL 3aKOH COXPAaHEHHs 3HEPruH, 3aKOH BCEMHUPHOIO TIATOTEHUS,
paBHOAecTBYIOMIas cuna, [, I u 111 3akonsl HptoTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOH [ 'yKa,
3akoH Ilackans, 3akoH Apxumena; MpH 3TOM paszinyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M €ro
MaTE€MaTU4YeCKOEe BBIPAKECHUE;

- pa3nuyYaTh OCHOBHBIE ITPU3HAKM M3YUEHHBIX (PU3MUECKHX MOJelNeil: MaTepuanbHas TOUKa,
MHEpLHAJIbHAsA CUCTEMA OTCYETA;

- pemiath 3a/Ja4M, HCIOJIB3Ys (hU3MYECKHe 3aKOHBI (3aKOH COXPaHEHHsI PHEPTuH, 3aKOH
BCEMHUPHOIO TsroreHus, npuHuun cynepnosuunu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHEeHMs UMITyJIbca, 3aKOoH ['yka, 3akoH [lackans, 3akoH Apxumena) v (OpMyJbl, CBSI3bIBAIOIINE
¢uznyeckue BeNUYUHBI (MYTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIEeCTBAa, CHJIA,
JIaBJIEHUE, UMIYJIbC TeJla, KWHETHUYEeCKast SHEPTrHs, MOTeHIHAIbHAS SHEPrusl, MeXaHn4eckas padora,
MexaHnudeckas MouiHocTb, KIIJ[ mpocroro mexaHusma, cCuila TPEHHSI CKOJIBKEHHMS, AMIUIATYAA,
NEepUoJI U YacTOTa KoJjieOaHUi, UIMHA BOJIHBI M CKOPOCTh €€ PaclpOCTpaHEeHHUs1): Ha OCHOBE aHaJN3a
YCIIOBUS 33/1a4U BBIAENATH (PU3NUYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE JJisl €€ peleHus, u
IIPOBOJIUTH PACYETBHI.

BBINYCKHUK MOJYYUT BO3MOKHOCTbh HAYYUThCSH:

- HCIOJb30BAaThb 3HAHHUSA O MEXAHUYECKUX SBJICHUSAX B IIOBCEAHEBHOM KU3HHU IS
oOecrnieyeHrs 0€30MacCHOCTU MpHU OOpalleHuu ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;

- TPUBOAUTH NPUMEPHl MPAKTHYECKOTO MCIOJIb30BaHMUS (PU3MUECKUX 3HAHUH O
MEXaHUYECKUX SIBICHUSX M (PU3UYECKUX 3aKOHAX; MCIOJIb30BAHUS BO30OHOBISEMBIX HCTOUHUKOB
SHEPrUU; HKOJOTUYECKUX MOCIEACTBUI UCCIEN0BAHN KOCMUYECKOTO TPOCTPAHCTBA;
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- pa3nuuaTh TPAHULBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IIOHMMATh BCEOOIIUH
xapaktep (YyHIAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUS MEXaHHYECKON OJHEpPruH, 3aKOH
COXpaHEHMSI HUMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) U OrPaHUYEHHOCTh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka, 3akoH Apxumena u Jap.);

- mpuémMaMm TMoOMCKa U (QOPMYJIUPOBKH JIOKA3aTENIbCTB BBIABUHYTHIX THUIOTE3 U
TEOPETUYECKHUX BHIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

- HaxoOUTh aJCKBATHYIO MPEIVIOKCHHON 3ajade (QU3MYECKyl0 MOJEeNb, pa3peliarh
npoOJjeMy Ha OCHOBE MMEIOIIMXCS 3HAHUM [0 MEXaHHUKE C HCIOJIb30BAHUEM MaTEMaTHYECKOTO
anmnapara, OleHUBATh PeaIbHOCTh MOJYYEHHOTO 3HaUCHUS (PU3HUUECKON BEIIUYUHBI.

Tennoevie agrenusn

BbInyCKHUK Hay4uTCH:

- pacno3HaBaTb TCIUIOBBIC SABJICHUA U OOBICHSATHL Ha OCHOBE UMCIOIINXCA 3HAHUH
OCHOBHBIC CBOICTBA WJIN YCJIOBUS MPOTEKAHUS 3TUX sABJICHUMN: nupdy3usi, n3MeHeHrne o0bEMa Tel
IIpU HarpeBaHUM (OXJIaX/IE€HUN), OOJIbIAs C)KUMAEMOCTh ra30B, Majiasi COKMMAEMOCTb KHUJIKOCTEH U
TBEPABIX TEJ; TEIUIOBOE DPABHOBECUE, HCIAPEHME, KOHJEHCALUs, IIaBJICHUE, KpUCTaJUIM3aLus,
KUIICHUE, BIAXXHOCTh BO3/yXa, Pa3JIn4YHbIE CIIOCOOBI TETJIONEepe1ayy;

- OIUCBIBaTh M3y4YECHHbIE CBOICTBAa TEJl W TEIJIOBHIE SBIEHUS, MCIOJIb3Ys (PU3HMUECKUE
BCJIIMYHMHBI: KOJHUYCCTBO TCIJIOTBI, BHYTPCHHAA OSHCPIrUsa, TCMIICPATypad, YACIbHAA TENJI0EMKOCTh
BEIIECTBA, yJeJbHAas TEIUIoTa IJIaBJIIEHUs M IapooOpa3oBaHMs, YAeJIbHas TEIJIoTa CropaHus
TOIIJINBA, KOB(i)(i)I/IHI/IGHT ITIOJIE3HOI'O Zlef/'ICTBI/Iﬂ TCIIJIOBOI'0 ABUIaTClid; IMPU OIMMCAHWU ITPaBHUJIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCTIOIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUIIBI U3MEPEHMUS,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIMUYMHAMY;

- aHAIM3UpPOBATh CBOWCTBA TEJl, TCIUIOBBIE SBIEHUS W IIPOLECCHI, MCIOIB3YysS 3aKOH
COXPaHEHMsI JHEPIHH; DPA3JIM4aTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U €ro MaTreMaTH4ecKoe
BBIPAKECHHUE;

- pas3nnyaTh OCHOBHBIE IPU3HAKU MOJIENIEH CTPOCHHUS Ira30B, KUJKOCTEN U TBEPIBIX TEIT;

- pewmarb 3aJa4yd, HUCIOJb3Yys 3aKOH COXPAHEHUs DHEPrUU B TEIUIOBBIX IIpOLEccax,
q)OpMy.]'[BI, CBA3BIBAIOIIIHEC (1)I/ISI/I'~I€CKI/IC BCIINYHHBI (KOJ’[I/ILIGCTBO TCIIJIOTBI, BHYTPCHHAA JHCEPIud,
TEMIIepaTypa, YyACIbHAas TEIUIOEMKOCTh  BEIIECTBA, yJe€lbHAsA TEIJIOTA  IUIABJIICHUS W
napooOpa3oBaHMs, yA€IbHAs TEIJIOTa CrOpaHUs TOILIMBA, KOI(P(UIMUEHT MOIE3HOro IeHCTBUS
TEIUIOBOTO JIBUTATEJNSA): Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJaud BBLAEIATH (PU3UUYECKUE BEIMYUHBI U
(bopMyIibl, He0OXOIUMBIE JUIs €€ PEeLICHUs], U TPOBOAUTH PACUETHI.

BBINYCKHUK MOJIYYHT BO3MOKHOCTD HAYYHUThHCH !

- HCIIOJB30BATh 3HAHUS O TCIIOBBIX SBJICHUSAX B HOBCG}IHeBHOﬁ JKHU3HU OJIs1 o0ecrieyeHus
0€30MacHOCTH MU OOpalIeHUH C MPHOOpaMH U TEXHHUUYECKUMH YCTPOWCTBAMM, JJISI COXpPaHEHUs
3JI0pPOBbsl U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOIO IMOBEJCHHS B OKpYXKaloUlell cpene; MpUBOIUTH
IOPUMEpPbl  HKOJIOTHYECKUX TMOCIEICTBUI paboThl aBurateneil BHyTpeHHero cropanus (/IBC),
TEIJIOBBIX U TUAPOIIEKTPOCTAHIINN;

- TPUBOJAUTH NMPUMEPHI MPAKTHUECKOTO MCIOIb30BaHUSA (PU3MUYECKUX 3HAHUM O TEIUIOBBIX
SIBJICHUAX

- pasnuyaTh TPAHMILBl NPUMEHUMOCTH (U3NYECKHX 3aKOHOB, IOHUMAaTh BCEOOIIHit
xapaktep (QyHIaMEHTAIbHBIX (PU3NUYECKUX 3aKOHOB (3aKOH COXPAHEHHS] SHEPTHMH B TEIUIOBBIX
npolieccax) ¥ OrpaHUYEHHOCTh UCTOIb30BaHUS YACTHBIX 3aKOHOB;

- mpuémMaM TMOMCKa M (QOPMYIUPOBKH JIOKA3aTeNbCTB BBIABUHYTHIX THIOTE3 U
TCOPCTUUCCKHUX BHIBOAOB HAa OCHOBC SMITUPUUCCKH YCTAHOBJICHHBIX (I)aKTOB;

- HaxoIuTh aJEKBATHYIO MpPEUIOKEHHOW 3ajade (U3NYECKYyI0 MOJeNb, pa3pelarhb
Hp06neMy Ha OCHOBC HUMCIOIIUXCA 3HAHUM O TEIUIOBBIX SBJICHUSAX C HCIOJIb30BAHHEM



MaTeMaTHYeCKOro ammapara M OLEHMBATh pPEaJbHOCTh IOJIyYEHHOIO 3HAa4eHUs (PU3NYECKON
BCJINMYHHBI.
Anekmpuueckue u MazHUmMHble A6/1eHUA

BbinmyckHUK HayuHuTCs:

- pPacHo3HaBaTh NIEKTPOMArHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUI
OCHOBHBIEC CBOMCTBA MIIH YCJIOBUA IMPOTCKAHUA 3THUX SIBJICHUI QJICKTpHU3alus TCI, B321PIMOI[CI>1CTBPI€
3aps/l0B, HAarpeBaHue IPOBOJAHMKA C TOKOM, B3aMMOAEHCTBUE MAarHUTOB, 3JEKTPOMArHUTHas
WHIYKIUS, J€HCTBUE MATHUTHOTO I10JI HAa IPOBOJHUK C TOKOM, IIPSIMOJIMHEMHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHHE U NMPEJIOMIICHHE CBETA, AUCIIEPCUs CBETA;

- OIIKMCbIBATh H3YUYCHHBIC CBOMCTBA TE€I W SJICKTPOMArHuTHBIC SBJICHUS, HCIIOJIb3Yyd
¢du3nyeckue BEIMYMHBL: 3JEKTPUYECKUN 3aps], CUla TOKa, 3JIEKTPUUECKOE HampsKeHue,
AIIEKTPUUYECKOE COMPOTHBIICHHUE, yICIBbHOE COMPOTUBJICHUE BEIIECTBAa, padOTa TOKA, MOIIHOCTH
TOKa, (POKYCHOE PACCTOSHUE U ONTUYECKAasl CHJIA JIMH3bL; IPU ONKUCAHUU PABUIBHO TPAKTOBATh

- (1)PI3PI‘-IGCKPII>1 CMBICJI UCIIOJIB3YCMbIX BCJIIMYUH, UX 0003HaYEHNS U CAWMHUIBI UBMCPCHUS,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTUMH BEIMYUHAMY;

- AHAJIMU3UPOBATH CBOMCTBa TCJI, JJICKTPOMArHUTHBIC ABJICHHUA W IMPOLECCHI, HCIIOJIb3Yy:A
(du3nUecKre 3aKOHBI: 3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsna, 3akoH Oma Julsl ydacTka Liemnd,
3akoH JIxoyms—Jlenna, 3aKOH IPSAMOJMHEMHOrO PpAaCIpPOCTPAHEHMS CBETA, 3aKOH OTPaKCHUS
CBETa, 3aKOH INPEJIOMJICHUs CBETA; IPH 3TOM PA3JIMYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTCMaTUYCCKOC BBIPAKCHUC,

- peuarth 3aJayuu, UCIMOoJb3ys (U3MUecKue 3aKoHbI (3akoH OMa Ui yyacTKa LIelH, 3aKOH
Jxoyns—IJleHna, 3aKOH MPSAMOJHUHEHMHOTO paCIpOCTPAHEHUSI CBETA, 3aKOH OTPAKCHHUS CBETa,
3aKOH MpeIOMJICHUsS CBeTa) M (OpMyJibl, CBs3bIBaOLIME (PU3UYECKHE BEIMYMHBI (CHJIA TOKa,
AIIEKTPUYECKOE HANpsHKEHHE, DJIEKTPUYECKOE CONPOTUBJICHHUE, YACIBHOE CONPOTHUBIICHUE
BEIIeCTBA, paboTa TOKa, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHUE M ONTUYECKas CujIa JIMH3BI,
dopMyibl pacuéra AJIEKTPUYECKOTO CONPOTHUBIIEHUS IPHU IOCIEJOBATEIbHOM U MapajlieIbHOM
COEJMHEHUH MPOBOJHUKOB); HA OCHOBE aHaJIM3a YCJIOBUS 337a4l BBIACIATh (GU3NUECKUE BEIINUUHBI
1 GopMyJibl, HeOOXOIUMBIE Ui €€ pPEeLIeHUs], U TPOBOAUTH PACUETHI.

BbIyCKHHUK MOJIY4YHT BO3MOKHOCTD HAYYHThCH:

- HCIIOJIL30BaTh 3HAHUS 00 OJICKTPOMArHuTHBIX SABJICHUAX B HOBCGI[HGBHOI\/JI KHU3HU JIA
oOecrieyeHns 0€30MACHOCTH MpU OOpalleHHH ¢ MPUOOpaMH M TEXHUUECKUMH YCTPOWCTBAMH, JUIS
COXpaHEHHUsI 3/10POBbs U COOJIIOIEHUS HOPM KOJIOTUYECKOTO MOBE/IEHUS B OKPYKAIOILEH Cpefe;

- TPUBOAUTH NPUMEPHl TMPAKTHUYECKOTO HCIOJb30BaHUS  (U3MUECKUX 3HAHUH O
SJICKTPOMArHUTHBIX SIBJICHUSX

- pa3nuyaTh TpaHMLBl NPUMEHUMOCTH (U3NYECKMX 3aKOHOB, IOHUMAaTh BCEOOLIMIt
xapaktep (QyHJaMEHTAJbHBIX 3aKOHOB (3aKOH COXpaHEHHUS JJIEKTPUYECKOro 3apsna) H
OTPaHUYEHHOCTh MCIIOJIb30BaHMsI YacCTHBIX 3aKOHOB (3akoH OMa JuIs yyacTKa LeNH, 3aKOH
Hoxoyns—IJlenna u ap.);

- npuéMmaM MOCTpOeHHUs (PU3UUECKUX Mojeneil, moucka u (popMyIupoBKU JT0Ka3aTEIbCTB
BBIZIBUHYTBIX THIIOTE3 MW TCOPETUUCCKHUX BBIBOJAOB Ha OCHOBC OMIIMPUYCCKH YCTAHOBJICHHBIX
¢axToB;

- HaxoOOUTh aJEKBATHYIO MPEIVIOKEHHON 3ahade (QU3MYECKyl0 MOJEeNb, pa3peliarh
npo0jeMy Ha OCHOBE MMEIOIIMXCS 3HAHUM 00 3JIEKTPOMATrHUTHBIX SIBICHUSX C HUCHOJIb30BAHUEM
MAaTEMATUYCCKOro arimapara MW OLCHHBATHh PCaJIbHOCTh IMOJMYYCHHOI'0 3HAYCHHA CbHSI/I'—IGCKOﬁ
BEJIMYMHBI.

Keanmoegvie sagnenus

BbINyCKHUK HAYYHTCS!

- pacro3HaBaTb KBAaHTOBbIE SBJCHHUS M OOBACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOICTBA WM YCIIOBUSI NPOTEKAHUS 3THUX SIBICHUN: €CTECTBEHHAs M HCKYCCTBEHHas
pPaZvoaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOTrO CIIEKTPA U3JTy4EHUs;

- OINHKCBHIBaTh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS, HCHONB3YAd (PU3MUECKUE BEINYHUHBI:
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBl M 4YacTOTa CBETA, MEPHOJ IoJlypacnaja; Mpu
OTMCAaHHUHU MPABUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI MCIIOJB3YEMbIX BEJIHUUH, UX 0003HAYECHUS U
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eVHULIBI U3MEPEHMs; yKa3blBaThb (OPMYJIbl, CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYHHY C
JPYTUMH BEJTMUYMHAMHM, BEIYUCIATH 3HaUCHHE (PU3NUECKOI BETMUNHBL;

- aHAJIM3UPOBATh KBAaHTOBBIC SIBICHUSA, HCHOJIb3Ys (PU3MUECKHE 3aKOHBI U TOCTYJaThl:
3aKOH COXPaHEHUs HSHEPruM, 3aKOH COXPAHEHHUS D3JIEKTPUUECKOTO 3apsja, 3aKOH COXpaHEHHUS
MacCOBOI'0 YHMCIIA, 3AKOHOMEPHOCTHU U3JIyYE€HHUSI U MOIJIOLIEHUS CBETa aTOMOM;

- pa3nuyaTh OCHOBHBIE INPU3HAKM IIJIAHETApHOW MOJENM aTOMa, HYKJIOHHOW MOJENu
aTOMHOTO S/1pa;

- IpPUBOJUTH NPHUMEPHl IMPOSIBICHUS B MPUPOJAE M IPAKTHUUECKOTO HCIOJIb30BaHUS
PaANMOAKTUBHOCTH, SIACPHBIX U TEPMOSJAEPHBIX PEAKLUMI, IMHENYAThIX CIIEKTPOB.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYUHThCS:

- HUCIOJIb30BaTh TOJIYYEHHBIC 3HAHHWS B IOBCEAHEBHOW JKU3HW TpPH OOpalIeHUU C
npubopaMy (CYETUYMK HOHM3UPYIOIIMX YaCTHIl, JO3MMETP), M COXpPAaHEHHUS 3J0pPOBbS U
COOIIOZICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYKaIOILEH Cpele;

- COOTHOCHTB SHEPTHUIO CBSA3H aTOMHBIX siiep ¢ 1e(EKTOM MacChl;

- TPHUBOJIUTH MPHUMEPHI BIUSHUS PAJAMOAKTUBHBIX HM3JIYUCHUN Ha JKUBBIC OPraHU3MEI;
MOHUMATb MIPUHIIUI JEHCTBUS T03UMETPA;

- TIOHMMATh JKOJIOTHYECKHE NPOOJIEMbI, BO3HHKAIOIIME IPH HCIOJE30BAHUN ATOMHBIX
ANEKTPOCTAHIIMMA, U MYTH PEHICHHs] 3TUX MPOoOJeM, NEPCIEeKTUBBl UCIOIb30BAHUS YIIPABIIEMOTO
TEPMOSIEPHOTO CUHTE3A.

dnemenmuvl acmpoHomuu

BbpInyCKHUK HAy4YUTCH:

- pa3nuyaTh OCHOBHBIE IIPU3HAKHM CYTOYHOTrO BpallleHHs 3BE3HOro Heba, NBMKeHus JIyHsl,
CoHIa ¥ TUTaHET OTHOCUTEIIBHO 3BE3];

- IIOHHMMATh Pa3JINYUs MEXAY IeIMOLEHTPUYECKON U T€OLEHTPUYECKON CUCTEMaMHU MUPA.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCSH:

- yKa3blBaTh OOIIME CBOMCTBa M OTJIMYMS IUIAaHET 3€MHOM TpYyNIbl U IJIAHET-TMTaHTOB;
Manbix Tes ColaHeuHOM cucTeMbl M OOJBIINX IUIAHET; MOJIb30BAaThC KapToil 3BE3AHOrO Heba mpu
HaOJI0ICHUAX 3BE3IHOTO HEOA;

- pa3iMyaTh OCHOBHBIE XapaKTEPUCTHKHU 3BE3] (pa3mep, LBET, TeMIlepaTypa), COOTHOCUTh
LBET 3BE3/IbI C €€ TEMIIEPATYPOH;

- pa3nMyaTh TUIIOTE3bl O MPOUCXO0KAeHUN COTHEUHON CUCTEMBI.
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Coaep:xkanmne kypca ¢pusuku 7 — 9 Kiaccos

QDu3uxa u eé poib 6 NOZHAHUU OKPYIHCAIOWE20 MUPA.

Uro wm3yuaer ¢usuka. Dusmueckue sBiacHus. HaOmoneHuWs, OmbIThI, w3MepeHus. Duzmka u
TEXHUKA.

Ilepsonauanvnvle céedenus 0 cmpoeHuu eeujecmea

Monekynbl u atoMbl. duddysus. [IBuxenne monekyn. CBsi3b TeMmrepaTypsl Tella CO CKOPOCTbIO
JBUKEHUS €ro MoJieKyll. [IpuTsxkeHure u oTTalKuBaHUE MOJIEKYIl. Pa3nuuHble COCTOSAHUS BEIIECTBA
U UX 00BbsACHEHNE Ha OCHOBE MOJIEKYJISIPHO — KUHETUYECKHUX MPE/ICTABICHUN.

B3aumooeitcmeue men

Mexanunueckoe aBuxeHue. PaBnomepnoe nBmkenue. Ckopocts. Wueprus. BzaumoneiictBue Tel.
WNuepuus. Macca tena. I3mMepenue Macchl Tena ¢ moMolibio BecoB. [lmoTHOCTH BeniecTBa. SIBiieHue
tarorenus. Cuna Tspkectu. Cuna, Bo3HHMKaromas npu nedopmanuu. Bec. CBsizb MEXAy CUION
TSOKECTH W Macco. Ympyras nepopmanus Ttena. 3akoH ['yka. JluHamomertp. I'paduueckoe
nzoOpaxenue cuibl. CloxeHue cui, AeicTByromux 1o ofgHoi npsmoi.Tpenue. Cuia TpeHus.
Tpenue ckonbxeHusi, kKaueHusi, nokos. [loqmunHuky.

Jlaenenue meepovix mein, HcuoKkocmeil u 2a3oe

HaBnenue. JlaBnenue tBepAbix Ten. [laBnenue raza. OObsiCHEHHME HaBJICHHUS Ta3a HA OCHOBE
MOJIEKYJISIPHO — KHHETHYECKHX mnpezacTaBieHuil. 3akoH Ilackansd./laBneHue B XKUAKOCTU U rase.
CooOmaromnecs cocynbl. 1lmro3el. 'mapaBnuueckuii mpecc. ATmocdepHoe napneHue. OmbIT
Toppuuennu. bapomerp-anepous. M3menenne atmochepHoOro AaBieHUsI ¢ BBICOTOM. MaHOMETpHI.
Hacoc. ApxumenoBa cuna. YcnoBus maBaHud tei. Boansiii Tpancnopt. Bo3nyxornnaBanue.
Paboma u mowgnocms. Inepzus

Pabora cuibl, AeMCTBYIOIIEH IO HANPABICHUIO ABMKEHUS Tela. MomHOCTh. [IpocThie MeXaHU3MBL.
VYcenosue paBHOBecus pbryara. MomeHT cuibl. PaBHOBecHe Te ¢ 3aKPEIUIEHHOW OCBIO BpAlllCHUS.
Bunsr paBHoBecus.PaBeHcTBO paboT MmpH MCMONBb30BaHUU MeXaHU3MOB. Koadduiment noneznoro
nercreus. I loTeHIManbHas 3HEprus MOJHATOTO Tena, CKaTOW NpykuHbl. KnHernueckas sHeprus
JIBMXKyIierocs tena. IIpeBpaiienre olHOro Buaa MEXaHMUECKOM SHEPTUU B IPYTrOl. DHEPrusi peK u
BETpAa.

Tennoewvie sgnenun

TemoBoe aBmxeHue.BHyTpeHHss sHeprus. Pabota m Temonepenaya Kak crocoObl M3MEHEHUs
BHYTpEeHHEH sHepruu tena. Bunel Teronepeaaun. KonnuecTBo TEMIOTH. Y 1€NbHAS TEMJIOEMKOCTb.
VYnenbHas Teniora cropaHus Tomiusa. [lnaBneHue u kpucramumzanus. Temneparypa MjiaBieHHS.
VnenbHas temnoTa miasneHus. Mcnapenue n konaeHcanus. OTHOCUTENbHAS BIaXKHOCTb BO3yXa U
ee wusMmepenue. Kunenue. TemmepaTypa KuneHus. YJenbHas TeIioTa NapooOpa3oBaHMUsL.
OObsicHeHHe W3MEHEHHMI arperaTHbIX COCTOSHHUN BellecTBa Ha OCHOBE MOJICKYISIPHO —
KMHETHYeCKUX NpenacraBieHuil.[IpeBpaiieHus 3Hepruu B MEXaHMUECKHUX M TEIJIOBBIX MIpolieccax.
JIBurarens BHyTpeHHEro cropanus. [lapoBas TypOuHa.

Dnexmpuueckue A61enus

Onexrpuszanus Ten. JBa poaa 3JMeKTpUUECKUX 3apsAa0B. B3aumozeiicTBue 3apsiioB. DIEKTPUUECKOE
nosie.JIMCKpeTHOCTh ~ DJIEKTPUYECKOro  3apsiga. OnekTpoH. Ctpoenwe aromoB.llocTossHHBIN
ANEKTPUYECKUN TOK. ['albBaHMYECKHME HIEMEHThl. AKKYMYISTOPBL. OJIEKTpUYECKash LElb.
OnekTpuyeckuii TOK B Metauax. Cuna Toka. AMnepMmerp.OJIEKTPUYECKOE HalpshKEHHE.
Bonbr™merp. Dnektpudeckoe conpoTuBieHue. 3akod Oma 1jis yuacTKa 3JIeKTPUUECKOU LIETIH.
VnensHoe comnpotuBieHue. Peoctarsl. Bunmbl coemmHeHuit mpoBogHWKOB.PaboTta W MOIIHOCTH
IIEKTPUYECKOr0 TOKAa. KOJIMYEeCTBO TEIIOTHI, BBIIEISIEMOE IMPOBOAHUKOM C TOKOM. CYeTuuk
aNIeKTpuYecko »sHepruu. Jlamma HakanuBaHus. ODJeKTpoHarpeBareibHble mNpHOOpbl. Pacuer
AIIEKTPOIHEPTHUU, TOTPeOIIsieMOoil OBITOBBIME dJeKTporprudopamu. KopoTkoe 3ambikanue. [1naBkue
peIOXPaHUTEIH.
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Dnekmpomaznumnsle A61eHUSA

MarnuTtHoe 1oJie TOKa. DJIEKTPOMArHUTHl U UX npuMmeHeHue. [locTosstHHbie MarHuThl. MarHuTHoOE
nosie 3emuu. JlelicTBre MarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM. DJIEKTPOIBUTATEb.

Ceemosuie aenenus

Uctounuku cBera. IlpsMonuHeitHoe pacnpocTpaneHue cBeta. OTpaxeHue cBeTa. 3aKOHbI
oTpaxxeHusa cpeta. [lnockoe 3epkano. Ilpenomnenue cBera. JInH3bl. DOKYCHOE pacCTOsIHUE U
onTHYecKas cuia JMH3bL. [locTpoeHne HM300pakeHWi, JaBaeMbIX TOHKOW JWH30M. OmNTHYECKHE
puOOpHI.

3aKOHbBl 08UMNCEHUA U 63AUMOOCIICIMEUS MeJl

MarepuanbHast Touka. Cucrtema oTcuera.

[Tepemenienune. CKOpoCTb NPSMOIMHEHHOTO PABHOMEPHOTO JIBUKEHHUSI.

PaBHOYCKOpEeHHOE NPSIMOJIMHEWHOE ABUKEHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHUE, MepeMEICHNUE.
I'paduku 3aBUCUMOCTH KHMHEMAaTHYECKHMX BEJIMYMH OT BpPEMEHU IIPpU PABHOMEPHOM U
PaBHOYCKOPEHHOM  JIBH>KEHUH.OTHOCUTEIBHOCTh MEXaHWYeCKOro JBiKeHus.IlepBblii  3aKoH
Hprorona. MuepimansHbie cuctemsl oTcuera. Bropoii 3akon Hetotona. Tpetuit 3akon HproToHa.
CBo0OosiHOE majeHue. 3aKOH BCEMUPHOTO TIAroTeHus. VickyccTBeHHbIE CIyTHUKM 3emud. Mimmynbe.
3aKOH COXpaHEeHHs UMITyJIbca. PakeTsl.

Mexanuueckue Konedanus u 60aHbl. 36yK.

Konebarenbnoe nBmwkenue. Komebanust rpy3a Ha mnpyxkuHe. CBoOomHble KoseOaHUS.
Konebarenbnas cucrema. Ileproa, yacrora n ammuntyaa konebanuii.[IpeBpamienue sHeprun mpu
KosnebaHusxX. 3aryxatoiue kojaebanus. BeinyxaeHHsie konedanus.Pacnpocrpanenue konebanuii B
ynpyrux cpeaax. Ilomepeunbie u mpoosibHbie BONHBL. CBSI3b JJIMHBI BOJIHBI CO CKOPOCTHIO €€
pacrnpocTpaHeHHUs] U MEPUOAOM. 3BYKOBbIE BOJNHBL. (CKOpOCTh 3ByKa. I pOMKOCTBH 3ByKa M BBICOTa
TOHA. JXO.

Inexmpomaznumnoe none

OnHOpOoIHOE M HEOJHOPOJHOE MarHuTHOE nojie.HampaBieHue TOka M HampaBJIEHUE JIMHUM €ro
MarautHoro noJjs. [IpaBuno 6ypaBurka.OOHapyxkeHHue MarHUTHOro noJist. [IpaBuio neBoit pyku.
Nuaykuuss MarHUTHOrO IoJis. MarHWTHBIM IMOTOK. OJIEKTPOMAarHuTHas WHIAyKUus. ['eneparop
nepeMeHHoro Toka. [IpeobpazoBaHue sHEpruu B 3J€KTporeHepaTopax. IKOIOrHuecKue npodiieMsl,
CBsI3aHHbIE C TEIJIOBBIMHU u TUIPOIJIEKTPOCTAHIUAMU. DIEKTPOMAarHuTHOE oJIe.
OneKkTpoMarHuTHble  BOJHBL. ~ CKOpOCTh  paclpoCTpaHEHMs]  3JEKTPOMAarHUTHBIX  BOJIH.
DNEeKTpOMarHuTHas MPUPOIa CBETA.

Cmpoenue amoma u amommnoz2o aopa

PagnoakTUBHOCTh KaK CBHJETEIBCTBO CIOXHOIO CTPOEHHUS aToMoB. Anb¢a-, 6eta - U ramma-
n3nyyeHus.Onsitel Pesepdopna. SAnepuas monens aroma.PaninoakTHBHBIE MPEBPALIEHHUS] ATOMHBIX
anep.lIpoToHHO — HEHTpOHHas MOZENb sAApa. 3apsioBOE U MAacCOBOE YHUCIO. SInepHbIE peaklyH.
Jenenue u cunres suep. CoxpaHeHue 3apsiioBOr0 U MacCOBOIO YUCEIT IIPU AJIEPHBIX PEaKIUIX.
OHeprus CBs3U 4acTull B AApe. BpiieneHue sHepruu mnpu siAEpHBIX peakuusx. M3nydenue 3Be3n.
Snepnas ’HepreTMka. DKOJIOTHYECKHE MPOOJIEMBbI pabOThI aTOMHBIX SJIEKTPOCTaHIUN.MeTombl
HaOJI0IEHUS U PETUCTPAIIMK YaCTHIl B si/iepHON ¢u3uke. Jlozumerpus.

Cmpoenue u 360nr0ouyusa Beenennoit

I'eonieHTpHUUeCKast ¥ TeIHOLEHTPHUYECKas CUCTeMbl MUpa. PHu3nUecKas Mpupoia HeOECHBIX Tel
Conneunoii cucremsl. [Iponcxoxnenne Comueunoit Cucremsl. @usndeckas npupoaa ConHua u
3Be31. Ctpoenue Beenennoit. OBomtonust BeenenHoid.
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TemaTnuyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJINYECTBA 4YaCOB, OTBOJAUMBIX HA
OCBOEHHE KAKI0i TeMBbI

Ne n/n | HaumeHnoBanue KouuyecTBo

pa3/esoB, TeM 4yacos
7 kaacce (2 yaca B He/1eJI10)

1 ®usuka 1 €€ poJib B NO3HAHUU OKPYKAIOILLIEr0 MUpa 4

2 [lepBoHayabHBIC CBEICHUS O CTPOCHUU BEILIECTBA

3 BzaumoneiictBue Ten 23

4 JlaBiieHue TBEpAbIX TN, KUAKOCTEN U ra3oB 21

5 Pabora 1 MomHOCTh. DHEprus 13

6 PesepBHOE Bpemst 1

Hroro 68

8 ki1acc (2 yaca B Hej1eJ110)

1 TermoBeIe SBICHUS 23

2 DNEeKTpUYECKUE SIBICHUS 29

3 DJIEKTPOMArHUTHBIC SIBJICHUS )

4 CBeTOBBIC SBJICHUS 10

5 PezepBHOE Bpems 1

Hroro 68

9 kaacc (3 yaca B HejIeJI10)

1 3aKOHBI B3aUMOJEHCTBUS U IBUKEHUSI TEI 34

2 Mexanudeckue KojeOaHus U BOJHBL. 3BYK 15

3 DJEKTPOMarHuTHOE I10J1€ 25
CrtpoeHue aToMa U aTOMHOTO sijipa 20

5 Crtpoenue u sBomonus Beenennoi 5)

6 Hrorosoe noBTOpeHue

Hroro 102
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