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AHHOTalMA K pado4yuM nporpaMmmam no pusuke 7-9 kjiaccos.

Pabouast nmporpaMma ecTeCTBeHHOHAY4YHO!H HAIPaBICHHOCTU M0 (DH3HMKE C MCIOJIB30BAaHUEM 000pYI0BAHHS
neHTpa «Touku poctay /it 7-9 KJIaCCOB OCHOBHOM ITKOJIBI COCTABJICHA M Pa3paboTaHa B COOTBETCTBHH C:

o ®denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 oOpa3oBaHuM B
Poccwuiickoit ®enepanum» (¢ U3M. U 1011., BCTy. B crity ¢ 01.09.2020);

e tpedoBanmsamu DenepanbHOro rocylapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO
obmero oOpa3oBaHusi (yTB. NMpUKa3oM MuHHCTEpCTBa 0oOpa3oBaHus M Hayku Poccuiickoit
®enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HaumoHanbHOro mpoekta «OOpa3zoBanue» (yTB. mpesuauymom CoBera mpu
[Ipe3unente PO mo crpaTernueckoMy pa3sBUTHUIO U HALIMOHAJIBHBIM MPOEKTAM, IPOTOKOJ OT
24.12.2018 Ne 16);

e [TocynmapctBeHHO# mnporpammoi Poccuiickoii ®denepanuu «Pa3Butue oOpazoBanus» (YTB.
[TocranoBnennem IlpaBurenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKJECHUM TOCYJapCTBEHHOM  mporpammbl  Poccuiickoit  ®denepanuu  «Pa3Butne
00pa3oBaHUS;

® aBTOPCKOW MpPOrpaMMON OCHOBHOro obmiero oOpaszoBanus o ¢usmke amst 7-9 kmaccoB (A. B.
[épwimkun, H.B. ®unonosuy, E.M.I'ytank, M., «Ipoda», 2015 .);

e MeTonuyecKUMH  pEKOMEHJAIMSIMHU [0  CO3JaHUI0 ¥ (QYHKIMOHHUPOBAHHIO B
00111e00pa3oBaTeIbHBIX OPraHU3aAIUAX, PACIOIOKEHHBIX B CEIbCKOW MECTHOCTH W MaJbIX
ropojiax, IIEeHTPOB 00pa30BaHMS €CTECTBCHHOHAYYHOH M TEXHOJIOTMYECKOW HaIpaBJICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsbkeHHMeM MuHuCTepcTBa MpocBelleHus Poccuiickoit
®eneparun ot 12 suBapst 2021 r. Ne P-6).

Pabouast mporpamma peanusyercs B yueOHukax A. B. Ileppimkuna «®@uzuka 7 kmace», «@usnka 8 kmaccy,
«®Duznka 9 ximaccy cucrembl «Beprukaney Ilepeimkua A. B., yueOHUMK aisi 001Ie00pa30oBaTeIbHBIX yYeOHBIX
3aBenennii. M.: Jlpoda, 2020

[Tporpamma onpeznenser couepkaHue ¥ CTPYKTYpy yueOHOro Matepuana, IociIe0BaTeIbHOCTb €r0 H3y4eHHs,
nyTH (OPMHPOBAHUS CHCTEMBl 3HAHWH, YMEHHMH W CIIOCOOOB JIESTENBHOCTH, pa3BUTHSA, BOCIHTAHUS H
COIMAJTM3AIMH YYaIIUXCSL.

Coznanne nentpa «Touka pocra» mpeamnoyiaraer pa3BUTHE 00pa30BaTENIbHONM HHQPPACTPYKTYpPHI
00111€00pa30BaTEIbHON OpraHU3aliy, B TOM YHCJIE OCHAIEHHE 0011e00pa30BaTeIbHON OpraHU3aluu:

1. obopynoBanuem, cpeacTBaMu OOY4YeHHMs W BOCIHMTAaHUSA [UISI HM3y4eHHs (B TOM 4YHCIe
SKCHEPUMEHTATIbHOI0) TPEAMETOB, KYPCOB, IUCHMIUIMH (MOZIyJieil) ecTecTBEeHHOHAYYHOH
HANpaBJICHHOCTH TMpPH  pealn3allud  OCHOBHBIX  OOIIe00pa3oBaTeNbHBIX MHPOrpaMM H
JIONIOJIHUTENIBHBIX 00111€00pa30BaTEeNIbHbBIX IPOrPaMM, B TOM YHUCJIE JJIsl PACIIUPEHUS COEPIKaHUs
yaeOHoro npeamera « Puznkay;

2. obopymoBaHHMEM, CpEICTBAMH OOYYEeHHS W BOCHHTAHUS [UId peaju3aldd  MPOrpaMM
JIOTIOJIHUTENBHOTO 00Pa30BaHMs €CTECTBEHHOHAYYHON HAPaBIEeHHOCTEI;

3. KOMITBIOTEPHBIM U HHBIM 000PYIOBaHUEM.

[IpodunpHbIA  KOMIUIEKT  oOoOpydoBaHus  oOecreurBaeT  3(PQPEKTHBHOE  JOCTHIKCHHUE
00pa3oBaTEIbHBIX  PE3YJIbTATOB oOyyaloluMucs O  IporpaMMaM  €CTECTBEHHOHAYYHOM
HaIPaBJIEHHOCTH, BO3MOXHOCTb YIJyOJEHHOIO M3y4€HHUs OTIENbHBIX MPEIMETOB, B TOM YHUCIE IS
¢dbopmMupoBaHus  H300peTAaTENbCKOr0,  KPEaTUBHOTO,  KPUTHYECKOTO0  MBILIUIEHUS,  Pa3BUTHUSA
(GYHKIMOHATBHON TPAMOTHOCTH Y O0y4YaOIIUXCS, B TOM YUCJIE €CTECTBEHHOHAYYHOH U MaTEMAaTHUECKOH.

3KCH€pI/IMeHT SIBISIETCST UICTOYHUKOM 3HAHWH U KPpUTCPUEM HX HCTHUHHOCTHU B HAYKC. KOHHCHIII/ISI
COBPEMCHHOI'O O6pa3OBaHI/IH noapa3symeBacT, 4TO B y‘-Ie6HOM IKCIICPUMCHTE BCAYINYIO POJIb OOJDKCH
3aHATh CaMOCTOSTEIIbHBIN I/ICCHCHOBaTCHBCKI/Iﬁ y‘ICHI/I‘IeCKI/Iﬁ OKCIICPHUMCHT. COBpeMeHHBIe
OKCIICPUMCHTAJIbHBIC UCCICOBAHUS 10 (l)I/IBI/IKe YKC TpyAHO NPEACTABUTH 0€3 UCIIO0IL30BaHUS HE TOIBKO

2



PU3UKA

TOUKA \!Pocm

AQHAJIOTOBBIX, HO M IHU(POBBIX H3MEPHUTEIBHBIX IpuOOpoB. B demepabHOM TrocynapCcTBEHHOM
oOpa3zoBarensHOM cTanaapre (nanee — PI'OC) nmponrcaHo, YTO OAHUM U3 YHUBEPCATBHBIX YUEOHBIX

neiicteuil (nanee — YVY]I), npuoOperaemMbIx ydalluMHUCS, JOJDKHO CTaTh YMEHHE «IIPOBEIEHUS
OIBITOB, IMPOCTBIX OKCIEPUMEHTAIBHBIX MCCIENOBAHUN, MPSIMBIX M KOCBEHHBIX M3MEpPEHHH C
UCIOJIb30BAaHNEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTETHHBIX TPUOOPOBY.

VY4eOHbI H3KCIEpUMEHT Mo (U3MKe, NPOBOJMMBIN Ha TpaauIMOHHOM o0OopyaoBaHuu (0e3
IpUMEHEHUs HUQPOBBIX JlAbOpaTopHii), HE MOXET B IOJHOW Mepe o00ecmeyuTh pelIieHHe BceX
oOpa3oBaTelnbHBIX 3aJjad B  COBpeMeHHOH 1mkosie. CilokuBIIasicss CUTyalust  0OycCIIOBIEHA
CYLIECTBOBAHHMEM psiJia ITPOOJIEM:

*  TPaJUIMOHHOE LIKOJBbHOE 000PYAOBAHME U3-3a OTPAHMUEHHUS TEXHUUYECKUX BO3MOXKHOCTEH HE
MO3BOJISIET MPOBOIUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

*  JUIMTEIbHOCTh TPOBEAECHUS (PU3MUYECKMX HCCIEJOBaHUI HE Bcerjga corjacyercsi ¢
JUTUTEIbHOCTBIO YUEOHBIX 3aHATHIA;

* BO3MOXHOCTb  IIPOBEIEHUS  MHOIUX  (U3MYECKMX  HCCIENOBAaHUM  OrpaHUYMBACTCA
TpeOOBaHUSAMU TEXHUKU O€30M1aCHOCTU U AP.

IludppoBast naboparopusi KapAMHAJIbHBIM 00pa3oM H3MEHSeT METOAMKY U  COJAEp)KaHHe
AKCIEPUMEHTAIbHON JEATEIbHOCTH M IIOMOIaeT PEUIMTh BhILIENepeuncieHHble npobiemsl. [upokuii
CEKTp LUGPOBBIX AATYMKOB IO3BOJIAET Y4YallMMCA 3HAKOMHUTBCS C IapaMerpaMu (QU3MUYECKOro
HKCIEPUMEHTA HE TOJIbKO Ha Kau€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C MOMOILIbIO HU(PPOBOH
71a00paTOpUU MOXKHO TPOBOJMTH JUIMTEIbHBIM SKCHEPUMEHT Ja)ke B OTCYTCTBUM SKCHEPUMEHTATOpA.
[Ipu sTOM H3MepseMble TaHHBIE U PE3yNbTaThl UX OOPaOOTKM OTOOpa)karOTCsl HEMOCPEACTBEHHO Ha
9KpaHe KOMIIBIOTEPA.

B mnponecce dopmupoBaHUS SKCIEPUMEHTAJIBHBIX yMEHUH 10 (U3UKE ydaluics YIUTCS
MPENICTaBIATh MHPOPMAILIUIO 00 UCCIICIOBAHUH B UETHIPEX BUIAX:

¢ B BepOaJbHOM: OMHCHIBATH SKCIIEPUMEHT, CO3[aBaTh CJIOBECHYIO MOJENIb OSKCIIEPUMEHTa,
¢uKcUpoBaTh BHUMaHNUE Ha U3MEPIEMBIX (PH3HMUECKUX BETUIMHAX, TEPMUHOJIOTUH;

¢ B TaOJMYHOM: 3aMOJHATH TAONUIBI TaHHBIX, JEKAIIUX B OCHOBE IMOCTPOEHUS TpaduKkoB (mpu
3TOM Y YYaIMXCsl BO3HUKAET MEPBUYHOE MPEICTABICHNE O MacIITabax BEINYHNH);

¢ B rpaduyeckoM: CTpOUThH rpaduKy MO TAaOJMYHBIM JaHHBIM, UYTO MO3BOJSET MEPEUTH K BbI-
JBYDKEHHUIO THUIIOTE3 O XapakTepe 3aBUCUMOCTH MEXAY (U3NYECKHMMHU BeTHYMHAMH (IIPU ITOM yYUTEINb
MIOKa3bIBACT MPEUMYILECTBO B BU3yaJIM3allUH 3aBUCUMOCTEH MEXAY BEJIM- YMHAMH, HAIVIAJHOCTh U
MHOT'OMEpPHOCTb);

* B aHAIUTHYECKOM (B BHUAE MaTEeMaTHMUYECKMX YPaBHEHMH): NPUBOAUTH MaTeMaTH4YeCKOe
OIMCAaHUe B3aUMOCBS3U (PU3NYECKUX BEIIMUUH, MaTeMaTUYECKOe 000011eHHE TOTYYEHHBIX PE3YJIbTaTOB.

[lepexon Kk KaxaoMmy O3Taly MpeAcTaBlieHUs HHGOpMAlMU 3aHUMAET JOCTATOYHO OOJBLION
IIPOMEXYTOK BpeMeHH. be3ycnoBHo, B 7—9 kiaccax 3TOT mpolecc HeoOXOAUM, HO B CTapIIUX Kilaccax
3TO BpeMsi MOXHO ObUIO Obl OTBECTH Ha pelleHHe OoJjiee BaXKHBIX 3a1ady. B sTom minane nudposbie
7a0opaTopuy  IMO3BOJSAIOT CYIIECTBEHHO 5SKOHOMHUTh BpeMs, KOTOpPO€ MOXKHO IOTPaTHTh Ha
(bopMUpOBaHUE UCCIIEA0BATEIBCKUX YMEHUH yUallluXcs, BhIPaXKAIOIUXCS B CIEAYIOLUMX AEHCTBUIX:

*  ompeneneHue mpooJIeMbl,

*  OCTAaHOBKA MCCIIEA0BATEIbCKOM 3a1a4H;

*  [UIAHMPOBAHHE PEILCHHUS 3a7a4u;

*  [OCTpPOEHUE MOJEIEH;

*  BBIIBMXCHHE T'HIIOTE3;

*  OSKCIICPUMEHTAJIbHAS TTPOBEPKA TUITOTE3;

*  aHaNM3 JaHHBIX PKCIEPUMEHTOB I HAOIIOJEHUH;
*  (opmynrpoBaHUE BHIBOIOB.
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[Tocnennue roapl y ydammxcsi HaOMOJaeTCs HU3Kash MOTHBALUS MU3YUYEHHUS €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH M, KaK CJICACTBHE, TNajJeHue KadecTBa oOpaszoBaHus. LludpoBoe ydueOHOe 00o0pymoBaHHE
MO3BOJISIET YYaIllMMCS O3HAKOMUTBHCS C COBPEMEHHBIMM METOAAMM MCCIEAOBAHUs, NPUMEHSEMBIMU B
HayKe, a YYUTE0 — IPUMEHATH HA IPAKTUKE COBPEMEHHBIE MEAArorndyeckue TexHosoruu. [loatomy
TJIABHOM COCTABJISIONIEH KOMILIEKTa « TOUKOM pocTay SIBISIFOTCS U (PPOBHIE JTa00PaTOPUH.

I[Ipennaraemas mporpamma peajm3yercsi ¢ IOMOIIbI0 yueOHO-MeToAnYeCKHX KoMILIeKToB (YMK).

YMK s kaXaoro kiacca BKJIIOYAET: y4eOHHK, 3aJaYHHK, METOJMYECKHE MaTepHaibl IS yYHTels,
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa0OTHI.

[Imanupytorcst cnenyroume (GOpMBI OpraHM3alMH Y4eOHOTO mpouecca: (HPOHTAIbHBIE; KOJIJIEKTHBHBIE;
IpyIIOBBIE, paboTa B Mape; WHUBUAYaIbHBIC.

B mpernoJjaBaHu MNpeaMeETa 6yIIYT HCIIOJIB30BATHCA CJIICAYIOIIUE TEXHOJOIMM W METOAbI: JIMYHOCTHO-
OPHEHTHPOBAaHHOE 00yUeHHe; MpodieMHoe o0ydeHue; nuddhepeHInpoBaHHOE 00yUeHNE; TEXHOIOTUN 00yueHns Ha
OCHOBE pELIEHHs 331a4; METO/IbI HHIMBHUIYaTbHOTO 00y4IEHHSL.

OcobeHHOE 3HAueHHWE B MPENOAABaHUM (U3UKH UMEET IUKOJIBHBIM (PU3NYECKHH 3KCIEPUMEHT, B KOTOPBIH
BXOJAT JEMOHCTPALIMOHHBINA IKCIIEPUMEHT U CaMOCTOSTEIIbHBIE JTA00paTOPHBIE PAOOThI yJaIMXCSL.

Heabro n3yyenuss GU3NKN B OCHOBHOM IIKOJIE SIBJISIETCS:

1) B HapaBJIEHNH JTUYHOCTHOTO PA3BUTHUS

- BOCIUTAHHE TOTOBHOCTH OOYYAIOHNIMXCS K CaMOpPa3BUTHIO M CaMOOOPAa30BAHMIO HA OCHOBE MOTHBALMU K
00yYEeHHUIO U MTO3HAHHIO;

-popMupoBaHrE IIEHHOCTH 3J0pPOBOrO W 0Oe30macHoro oOpasa KW3HW, MPaBUI HHAWBUIYAIBHOTO U
KOJUIEKTMBHOTO 0€30IMacHOr0 MOBEIEHNUS B YPE3BbIUAHHBIX CUTYAMX, YTPOXKAIOMINX KHU3HU U 3A0POBBIO JIIO/IEH,
MIPaBIJI TOBEICHHS Ha TPAHCIIOPTE M Ha JIOpOrax.

-BOCTIMTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH TO3HATH MPUPOITY, HEOOXOIMMOCTH Pa3yMHOTO HCHOJIb30BAHUS
JOCTIKEHUN HAYKU M TEXHOJIOTHH JUIs AaIbHEHIIEro pa3BUTHS YeJI0BEYeCKOro 00IIecTBa;

-pa3BUTHE YBa)KEHUS K TBOPIIAM HAYKH M TEXHUKH; OTHOLICHHS K (DU3MKE KaK K JIEMEHTY OOIIeYesIOBEUECKOM
KYJIBTYPBI;

2) B MeTanpeIMeTHOM HANPAaBJIeHHH

OCBOCHHME 3HAaHWA O MEXaHMYECKHX, TEMJIOBBIX, DJICKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHHUSAX; BEIUYMHAX,
XapaKTepU3YIOMINX TU SBJICHHS; 3aKOHAX, KOTOPHIM OHH IOJUMHSIOTCS; METOIaX HAYYHOTO ITO3HAHHS TPUPOJIBI 1
(hopMUpOBaHKS HA 3TOW OCHOBE MPEJICTABIICHUN O (M3UUECKON KapTHHE MHPA;

OBJIAZICHUEC YMCHUAMHU IIPOBOIWUTH Ha6n}ozer1/m IMPUPOAHBIX HBHeHHﬁ, OIIHUChIBATh U O606H13Tb PE3YIbTAThI
HaOJIOACHUH, WCIIONB30BaTh MPOCTBIE H3MEPHUTENbHBIE TNPHOOPBI AN U3ydeHHs] (U3UUECKUX SIBJICHHM;
MIPEICTABIISITh PE3yNbTaThl HAOMIONEHUH MM U3MEPEHUH B BHJIE TAOJHII, TPaQUKOB W BBISABIATH Ha 3TOH OCHOBE
SMIMPUUYECKHE 3aBHCUMOCTH; MPHUMEHSTh MOJMYYEeHHBbIE 3HAHUS Uil OOBSCHEHHUS Pa3HOOOPa3HBIX HPUPOIHBIX
SIBIICHAH ¥ TIPOIIECCOB, MPHUHITUIIOB JCHCTBUSI BAKHEHIINX TEXHUUYESCKHX YCTPOMCTB, JUIs pelieHus (hU3UUecKuX
3a1a4;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPUYECKUX COCOOHOCTEH B MPOLIECCE PEeIICHUS
¢u3nueckux 3aJad U BBITOJHEHUS AKCIEPHUMEHTAJbHBIX MCCIICJOBAHMUHN; CHOCOOHOCTH K CaMOCTOSTEIBHOMY
MpUOOPETEHNIO HOBBIX 3HAHUH 10 (PU3KKE B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU U HHTEPECAMH;

- WCIOJB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH I pElleHHs HH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
y4eOHBIX 3a]la4, B TOM 4YHCJIC: BBIYHCICHWE, HAUCAHWE IMHCEM, COYMHEHUH, JOKIaA0B, pedepaToB, co3laHHE
Mpe3eHTalul U Jp.;

Conep:xxanne yueOHoro npeamera «®@usnka» B 7-9 kiaccax.

7 kiacc
(68 wacos, 2 yaca B HeEIIO)
1. Benenue (4 yaca)

[lpenmer m Meronpl (QU3MKU. DKCIEPUMEHTATBHBIA METON H3ydYeHHUs NpHpoiabl. M3Mepenne ¢(usnyeckux
BenmmunH. [lorpemHocts u3Mepenus. OOoOmieHHe pe3yibTaToOB 3KcnepuMeHnTa. HaOmiogenuwe mpocTedimx
SBJICHU W TPOIIECCOB MIPHUPOJBI C TMOMOINBI0 OPraHOB YYBCTB (3peHMs, CliyXa, ocsi3aHus). Mcmomp3oBanme
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MPOCTEHIINX U3MEPHUTENBHBIX MpruOopoB. CxemMaTnueckoe n300pakeHrne OMBITOB. MeTopl MOMyYeHUsI 3HAaHUN B
¢usnke. PUsMKa U TEXHHUKA.

JlaGopaTropHas padora.

1.0Ompenenenure eHbI AEICHUS U3MEPHUTEIBHOTO PHOOopa.

I1. ITepBoHauanbHbIE CBEAEHNs 0 CTPOEHNH BelecTBa. (5 4acos.)

['umoresa o IUCKpPETHOM CTpOEHMH BellecTBa. MoneKyibsl. HenmpepbIBHOCTh M XaOTUYHOCTD JIBUIKEHUS YaCTHIL
BemectBa. Juddysus. bpoyHoBckoe apwkenune. Mogenu rasa, >KUAKOCTA W TBEpAOro Tena. BiaumopelicTBue
4yacTHUI] BeulecTBa. B3anuMHOe NMpUTSHKEHUE U OTTAJIKUBAHUE MOJIEKYJI. TpU COCTOSIHUS BEILECTBA.

JlaGopaTopHasi pabora.

2.M3mepenne pa3mMepoB MallbIX TE.

I11. BzaumopeiicTBue Teu. (22 yaca)

Mexannueckoe IBHkeHHe. PaBHOMepHOe M He paBHOMepHOe ABmkeHue. CkopocTh. Pacuer myrw m BpemeHH
newxeHus. Tpaexropus. lIpsmonuneitHoe auxeHue. BsaumopeiictBue ten. Muepuus. Macca. IInotHOCTB.
Usmepenue maccel Tena Ha Becax. Pacuer maccel u o6bema mo ero ruiotHoctd. Cuna. Cuiisl B OpHpOJE:
TATOTEHHUS, TSDKECTH, TPeHus, ynpyroctu. 3akoH ['yka. Bec tena. CBs3p MeXQy CHIIOH TSKECTH M Maccoi Teja.
Junramomerp. CrioxkeHre IBYX CHJI, HAMPABJICHHBIX 110 OAHOM psaMoid. Tpenue. Yrpyrast gedopmarus.
JInabopamopnvie padbomut.

3.M3MepeHne Macchl TeNla Ha peIYayKHBIX BECAX.

4 Vamepenue obbeMa Tena.

5.0npezaenenue MIOTHOCTH TBEPAOTO BELIECTBA.

6.I'panynpoBanue Ipy>KMHBI 1 ©3MEPEHHUE CUIT TUHAMOMETPOM.

IV /laBieHue TBepabIX TeJl, :KUAKOCTEH 1 ra3os. (21 yac)

Hasnenne. Onbir Toppuuenmm. bapomerp-anepona. AtmocdepHOe AaBieHHE Ha Pa3IMYHBIX BBICOTAX. 3aKOH
[Mackans. CiocoObl yBenmmueHs U yMeHbleHus aaBienus. JlaBnenue rasa. Bec Bozayxa. Bo3mymmHast o6omouka.
Usmepenue atMocdepHoro narieHus. Manomerpbl. [lopriHeBoW >XMIKOCTHBIA Hacoc. [lepemava nmaBieHHS
TBEPIbIMU TEJIAMH, >KHAKOCTSIMH, Tazamu. JleficTBHE XMAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teno. Pacuer
JaBJIeHHsI JKUJKOCTH Ha JHO M CTeHKH cocyzaa. CooOmaromme cocyabl. ApxuMenoBa cuia. | UapaBIHMUeCcKUi
npecc. [InaBanue ten. IlnaBanue cynos. Bo3nyxomnnaBaHue.

JlabopaTopHas paGora.

7.0npeneneHue BHITAIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha MOTPY>KEHHOE B KHUIKOCTH TEJO.

8.BrrsicHeHMEe yCIOBUM TIJIaBaHUS TEa B )KUAKOCTH.

V. PaboTa nu MmomHocTh. JHeprus. (14 yacos.)
Pabora. MommHocTb. DHEprus. Kunernueckass sHepruda. IloTeHumanbHast sHeprus. 3aKOH COXpaHEHHS
MexaHnueckor sHeprud. IIpoctsie mexanusmsl. KITJ[ MmexannsmoB. Peraar. PaBHoBecue cun Ha peraare. MoMeHT
cuibl. Peraarn B TexHuke, ObITY U nipupoje. [Ipumenenne 3akoHa paBHOBeCHs pbluara k 070ky. PaBeHcTBo pabor
IIPH UCTIOJIb30BaHUU MPOCTHIX MEXAHU3MOB. «30J10TOE MPABHUIIO» MEXAHHUKH.
JlabopaTropHnas padora.
9.BbIsicHEHME YCII0BUS paBHOBECHS pbluara.
10.0Onpenenenne KIIJ npu noaseme o HaKJIOHHOW MIOCKOCTH.
V1. IoBTopenue (2 1)

AnHanm3 onmoOoK, JOMYIIEHHBIX B UTOTOBOM KOHTPOJIBHOM padore.

8 kiace

(68 yacoB, 2 yaca B HEZIEIIO)

I. TensioBbie siBjienus (26 yacos)

Buayrpennsas oueprus. TemmoBoe paBmkenue. Temmeparypa. Temmomepemawa. HeoOparmMocts mporecca
Tertonepenaud. CBsi3b TEMIIEPAaTyphbl BELIECTBA C XaOTHUYECKUM JIBHKEHHEM ero 4acTuil. CrmocoObl M3MEHEHHs
BHYTpEHHEN »Hepruu. TemmonpoBogHOCTb. KommuecTBO TEmnoThHL. YaenpHas TEIUIOEMKOCTh. KOHBEKIHS.
Uznydenue. 3akoH COXpaHEHHMs] 3HEPIMM B TEIUIOBBIX mporeccax. [lnaBnenne un kpucrammsauus. YenbHas
Terora TulaBieHus. ['paduk TuiaBIeHuss W oTBepAeBaHus. [IpeoOpasoBaHuMe OBHEPrUM MpH U3MEHEHHSX
arperaTHOro COCTOSIHMA BewllecTBa. lcmapeHne M KOHAEHCAUWs. YJenbHas TEmJoTa [apooOpa3oBaHud U
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KoHjaeHcauun. Pabora mapa u raza mpu pacummpeHud. Kumenwe sxuakoctu. BrmakHocTs Bosmyxa. TemmoBbie
JBUTaTeNM. DHEPIus TOIUIMBA. Y IeIbHas TEIIOTa CrOpaHusl.

Arperatnblie coctosHUs. [IpeoOpazoBanue sHepruu B TerioBbiX aurarersx. KI1J] TennoBoro apurartens.
®poHTankHas JabopaTopHas padoTa.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMEILIMBAHUY BOJIbI PAa3HON TeMIIEPaTyphL.

3.M3mepeHne yaenbHON TEIIOEMKOCTH TBEPIOro Tea.

I1. DekTpuYecKkue siBJIeHUsI U YIeKTPOMArHuTHbIE siBjaeHus (31 yaca)

Onextpuzauus Tel. DJEKTpUUYecKuid 3apsa. BzaumoneiictBue 3apsgoB. [IBa BHOa 3IEKTPUYECKOro 3apsija.
JIMCKPETHOCTD 3NIEKTPUYECKOro 3apsia. DJEKTPOH. 3aKOH COXPAHEHHUsS BIEKTPUYECKOTo 3apsana. DICKTPHYECKOe
nosnie. Dnekrpockorn. CtpoeHue aromMoB. OOBSCHEHHE DICKTPUUYECKHX SBJICHUH. [IPOBOMHUKU W HEMPOBOIHUKH
3NEeKTprU4ecTBA. J[eHCTBHUE SNEKTPUIECKOrO MO HA AIIEKTPUUYECKUE 3apsibl.

[ocTostHHBINA 3neKkTpudeckuidi TOK. VMCTOYHMKM 3JeKTpudeckoro Toka. HocuTenn cBOOOMHBIX 3JIEKTPHUECKUX
3apsII0B B METaJUIAX, XKUAKOCTSIX U ra3ax. DNeKTpUUEcKas Lenb U ee cocTaBHble yacTu. Cuia Toka. EMMHUIB CHITBI
Toka. Amnepmerp. M3mepenwe cunbl Toka. Hampsbxkenuwe. Epuuunel nHampspkenus. Bombprmerp. M3mepenwue
HaNpsLKeHUs. 3aBUCUMOCTD CHIIBI TOKA OT HAIIPSKEHHUSL.

Conporusnenue. EauHunsl comporuBieHus. 3akoH Owma Juid  ydacTka 3jeKTpuueckod uenu. Pacuer
COIIPOTUBJICHUSI IIPOBOJHUKOB. YJIelbHOE conpoTuBieHue. [Ipumepsl Ha pacdyer COIPOTUBJIEHUS MPOBOJHUKOB,
CUJIBI TOKa M HanpsbkeHus. Peocratsl. IlocnenoBarensHoe M napajuieIbHOE COETMHEHNE TPOBOAHUKOB. [leiicTBHs
JIEKTPUYECKOI0 TOKa

3akon /[xoyns-Jlenna. PabGora snekrpuyeckoro Toka. MOIIHOCTH 3NEKTPUYECKOro ToKa. EauHUIBI padoThI
UIEKTPUYECKOI0 TOKA, MPUMEHseMble Ha IpakTuke. CUETUMK JIEKTPUUECKOH 3HEepruu. DJEKTpOHarpeBaresbHble
npuOopsl. Pacuer snexTposHeprum, mOTpediasieMoil ObITOBBIMH mpubopamu. HarpeBanume NIpOBOJHHKOB
UIEKTPUYECKUM TOKOM. KonuuecTBO TEIIOTHI, BBIAEISIEMOE INPOBOIHMKOM C TOKOM. Jlamma HakanuBaHMSL.
Koportkoe 3ambikanue. IIpenoxpanureny. MarautHoe nojie. MarHutHoe 1osjie npsiMoro Toka. MarHuTHbIE JIMHHH.
MarHnutHoe TojI€ KaTYIIKH C TOKOM. DJEKTPOMAarHUTHl U MX npuMmeHeHus. [locTosHHbIE MarHuThl. MarHuTHOE
[10JIe TMIOCTOSHHBIX MAarHUTOB. MarHutHoe mnone 3emid. [lelicTBHE MarHUTHOrO IOJs Ha MPOBOJHHUK C TOKOM.
ONeKTpUYECKU I IBUTATENb.

Dponmanvhvie n1abopamopHvle padomeal.

4.COopka 3JeKTPHUYECKOM LIENH U U3MEPEHNE CUJIbI TOKA B €€ Pa3JIMUHBIX yUaCTKAX.

5./3MepeHne HanpsKEHUS. HA PA3IYHbIX Y4aCTKAX ANEKTPUYECKON LEH.

6.PerynupoBanue cuibl TOKa peocTaToM.

7.M3mepeHne COpOTHUBIICHNUS POBOIHUKA TP MOMOLIM aMIIEPMETPa U BOJIITMETPA.

8.MzsmepeHne MOIHOCTH B Pa0OTHI TOKA B AJIEKTPUIECKOH JIaMIIe.

9. COopKa AJIeKTPOMAarHUTa U UCIILITAHUE €TO JISHCTBHUSL.

10. Mzy4eHue 351eKTpUIecKoro ABUTAaTeNs TOCTOSHHOTO TOKa (Ha MOJIEIIH ).

I11. CBeToBble siBJjieHus. (10 yacoB)

Hcrounuku ceera.

[IpsamonuHeiiHOE pacpocTpaHeHue, OTpakeHHe W mpesomiieHue ceta. JIyd. 3akoH oTpaxenus cBera. I[lmockoe
3epkano. JInaza. OnTryeckas cuna TMH3bBL. M300paxenue naBaemoe JMH30U. M3MepeHne GOKyCHOro paccTOsHUS
cobuparomeit muH3bl. OnTudeckue npudopsl. ['nas u 3perne. Ouxw.

DponmanvHsle nadbopamopHsle padbomul.

11.M3yueHue 3aKOHOB OTPaKEHUS CBETa

12.HabmoeHue sIBIICHUS PEJIOMIICHUS CBETa

13.Ilomy4yenne n300paxeHUs IPY TTOMOIIU JIMH3HI.

Peseps -2uac

IV. IloBTopenue (1 u)

9 kaace

(102 uacoB, 3 yaca B HEJEIIO)

I. 3akonbl B3aumMoaelicTBUA U IBH:KeHHs TeJ. (36 yacoB)

Marepuanshast Touka. Tpaekropus. Ckopocts. Ilepememenne. Cuctema orcuera. OmpesiencHie KOOPIUHATHI
JOBIDKYIET0 Teda. ['paduku 3aBUCUMOCTH KHMHEMAaTW4YeCKUX BEIMYMH OT BpeMeHH. [IpsiMonuHeliHoe
paBHOYCKOpeHHOe apukeHre. CKOpOCTh PaBHOYCKOPEHHOro ABMKeHHA. llepemerieHre mpu paBHOYCKOPEHHOM
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nBikeHnn. Ompeenenne KOOpIWHAThl ABWXKYIIEro Tena. ['paduky 3aBHCUMOCTH KMWHEMAaTHUECKUX BEIMYUH OT
BpeMeHH. YckopeHue. OTHOCUTENBHOCTh MEXaHUUEeCKOro IBUXeHus. ViHepluasnbHas cucreMa oTcyera.

[lepBriit 3axkon Heiorona. Bropoit 3akon Hrtotona. Tperuwit 3akoH Hprorona. CBoOomHoe mameHue 3akoH
Bcemuphnoro Ttsarorenus. KpuBonmmueiiHoe aBuxkenue JIBUKEHHE MO OKPYKHOCTH. VICKyCCTBEHHBIE CIYTHHKU
3emun. Paketsl. Mmmynbe. 3akoH coxpaHeHus: uMmysbca. PeakTuBHOE IBMxkeHHE. J[BHkKeHUE Tena OpOIIEHHOTro
BEpPTHUKAJIbHO BBepX. JIBKeHHe Tena OpOIIEHHOTO MOJA YIJIOM K TOpH30HTY. JIBrkeHne Tena OpOIIEHHOTO
TOPU30HTAIIBLHO. YCKOpPEHHE cBOOOIHOrO NMafeHus Ha 3eMIle U APYTHX IUIAHeTax.

Dpoumanvuvie nadopamopHvie padomul.

1. UccnenoBanne paBHOYCKOPEHHOIO ABMKEHUS 0€3 HayalbHON CKOPOCTH.

2.M3Mepenne yCKOpeHHUs! CBOOOTHOTO TIa ISHHSI.

II. Mexanu4veckne KoJjed0aHusi M BOJIHBI. 3BYK. (15 4yacoB)

Mexanunueckue konebanus. Ammumtyaa. Ilepuoa, wactora. CBoOonnble koneOanusi. KoneOaTenpHble CHCTEMBL
Masrauk. 3aBUCUMOCTh MEPHUO/Ia U YaCTOThl HUTSHOTO MasTHHKA OT JUIMHBI HUTH. llpeBpaiienue sHepruu npu
KoJieOaTeabHOM JBHKEHHH. 3aryxaromue Konebanus. BeiHyxeHHble konebaHus. Mexannueckue BONHBL J[uHa
BosiHBL [IpomonbHble M monepeuHbie BOIHBL. CKOPOCTh pacipocTpaHeHHs BOJIHBL. 3BYK. Bricota n TeMOp 3ByKa.
I'pomkocTs 3Byka/ Pacnpocrpanenue 3Byka. CkopocTs 3Byka. OTpaskeHue 3Byka. 9xo. Pezonanc.

®ponHTanpHas 1abopaTtopHas padoTa.

3.HccnenoBanue 3aBUCHMOCTH IEPHOJAa M YacCTOTHl CBOOOIHBIX KoJeOaHMH MaTeMaTHYeCKOrO MasiTHHKAa OT ero
JUTAHBIL.

I11. DiekTpomMaruuTHbIe siBjieHust. (24 yaca)

JeiicTBe MarHMTHOTO TOJS Ha dJEKTpUuueckue 3apsiapl. ['paduueckoe n300pa’keHHE MArHUTHOTO TIOJIS.
Hanpasienue Toka 1 HarpaBjieHHE €ro MarHUTHOro nosist. OOHapyXeHue MarHUTHOIO MOJIA 110 €ro JeWCTBUIO Ha
sneKTpuueckuil Tok. I[lpaBuiio seBod pyku. MarHUTHBIM MHOTOK. OJNEKTPOMAarHUTHAs WMHAYKIUS. SBiIcHUE
3JIEKTPOMAarHUTHON UHAYKI UK. [lomyueHue nepeMeHHOro 3JIeKTpU4ecKoro ToKa.

OnexkrpoMarHutHoe mone. HeoqHopomHoe n HeomHOpoaHOE Tose. B3anMOCBS3b 3JEKTPUUECKOTO W MarHUTHOT'O
nojieil. DnekrpoMarHuTHele BOJHbBI. CKOPOCTh paclpoCTpaHEeHUs IEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUraTEb.
Onekrporeneparop. CBeT — 3JEKTPOMarHUTHas BOJIHA.

®dpoHTankHas JabopaTopHas padoTa.

4 .V3yueHne SBICHUS dIEKTPOMATHUTHON WHTYKITHH.

I V. Crpoenne atoma u aromHoro siipa (20 yacos)

PamnoakruBHOCTB. Anb(a-, OeTra- ¥ ramMa-uzinydeHue. ONBITHI MO paccerBaHUIO anbda-dactuil. [lnanerapHas
Mozeib aroma. ATtomHOe sapo. IIpoTOHHO-HEWTpOHHAsh MoOAeNb sapa. MeTompl HAOMIONEHHUS W PErHCTpALMH
yactull. PaguoakTHBHBIE MpeBpamieHus. DKCIIepUMEHTAbHbIE METOJbl. 3apsiyl siapa. MaccoBoe 4WCIo sIpa.
SAnepubie peakunu. [lenenne u cunres syep. CoxpaHeHue 3apsga ¥ MacCOBOTO YWCHA IMPH SJICPHBIX PEAKIUSX.
OTKpbITHE TPOTOHA U HEUTPOHA. SInepHble CHiTbl. DHEPTUsl CBSI3U YaCTHII B SI/PE.

Oueprust cBsi3u. Jledexr macc. Boiaenenue sHepruu mpH JISIEHUM W CHUHTe3e siep. Mcnosnb3oBaHue syiepHON
sHeprun. [losumerpus. Snepusiii peakrop. IlpeoOpasoBanne BHyrpeHHeH 5sHepruu sizep B DIEKTPUUECKYIO
3Hepruto. AToMHast sHepreTuka. TepmosiepHble peakii. bronornyeckoe AeiicTBUE paguallyu.

®poHTaneHas 1abopaTopHas padoTa.

5.M3ydenue aeneHus siyipa aroMa ypana 1o ¢pororpaduu TpEeKoB.

6./3ydeHne TpeKOB 3apsKEHHBIX YACTHULL 10 TOTOBBIM (POTOTpadusiM.

V. Ctpoenue u 3BoJionusi Becesiennoii (5 yacos)

CocrtaB, crpoenue u npoucxoxjaeHue ComHeynod cucreMsl. bonpime Tena ConHeuHoil cuctembl. Manbie Tena
Conueunoit cuctemsl. CTpoerue, uznydenne u 3omrorus Conaia u 38e3. CTpoenue u sBosonus BeeneHHoi .
VI. loBTopenue (5 1)
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HOACHUTEJIBHAA 3AIINCKA.

Pabouas mporpaMma ecTeCTBEHHOHAYYHON HAMPaBJICHHOCTH 10 (PU3KKE C HCIOIh30BAHUEM O0OPYIOBAHHUS
nentpa « Touku poctay aist 7-9 KiaccoB OCHOBHOM MIKOJIBI COCTaBJICHA U pa3paboTaHa B COOTBETCTBHH C:

o ®denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 oOpa3oBaHUM B
Poccwuiickoit @enepanmm» (¢ u3M. U 101., BCTy. B crty ¢ 01.09.2020);

e TpeboBanusmu DenepanbHOro TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO
obmero oOpa3oBaHus (yTB. ImpHKa3oM MUHHCTepcTBa 0oOpazoBaHUs U Hayku Poccuiickoii
®enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHampHOrO TmpoekTa «OOpazoBanue» (yTB. mpesuauymom CoBera mpu
[Ipesuaente PO mo crpaTernyeckoMy pa3BUTHUIO M HAIIMOHAJIBHBIM IPOECKTaM, MPOTOKOI OT
24.12.2018 Ne 16);

e [ocymapctBenHoil mnporpammoit Poccuiickoit ®denepanun «Pa3Butue oOpazoBanus» (yTB.
[TocranoBnenunem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKJEHUM TOCYJIapCTBEHHOM  mporpammbl  Poccuiickoir  ®denepaunu  «Pa3Butne
00pa3oBaHUS;

® aBTOPCKOW MpPOrpaMMOW OCHOBHOrO oOmIero oOpazoBanus mno ¢usmke ans 7-9 kmaccoB (A. B.
[epwimkun, H.B. ®unonosny, E.M.I'yrank, M., «Ipoda», 2015 .);

e MeronuyeckUMH  pEeKOMEHJALMSIMU [0  CO3JaHUI0 ¥ (QYHKIMOHHUPOBAHHIO B
0011e00pa3oBaTeIbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJbIX
ropojiax, IEHTPOB 00pa30BaHMS €CTECTBCHHOHAYYHON M TEXHOJIOTMYECKOW HaIpaBJICHHOCTEH
(«Touka pocrtayn) (YTBepxkaeHbl pacrnopsbkeHneM MuHuctepcTBa npoceleHuss Poccuiickoit
®eneparun ot 12 suBapst 2021 r. Ne P-6).

Pabouas mporpamMma peanm3yercs B yueOHukax A. B. Ilepenmkuna «®usmka 7 kinaccy, «Pusuka 8 kmacey,
«®Duznka 9 ximaccy cucrembl «Beprukaney IlepeimkuH A. B., yueOHUK aisi 001Ie00pa30oBaTeIbHBIX yYeOHBIX
3aBeneHuii. M.: JIpoda, 2020

[Iporpamma ompenensier copepkaHue u CTPYKTYpy yIeOHOT0 MaTeprana, MoCIeI0BaTeIbHOCTh €r0 U3YUeHUS,
nyTn (l)OpMI/IpOBaHI/Iﬂ CUCTEMBI 3HaHHﬁ, yMCHI/Iﬁ A CIoco0oB JACATCIBbHOCTH, Ppa3BUTHA, BOCIIUTAHUA U
COIMAJIM3AIMHU YYaIHXCSl.

Coznanne nentpa «Touka pocra» mpeamnoyiaraet pa3BUTHE 00pa30BaTENIbHONM HHQPPACTPYKTYpPHI
0011e00pa3oBaTEILHON OpraHU3aIiK, B TOM YHCIIE OCHAIIEHHE 0011e00pa3oBaTeIbHON OpraHu3alnu:

4. obopymoBaHWEM, CpEICTBAMU OOYYECHHUS H BOCIUTAHUS Ui H3y4yeHHS (B TOM YHCIIe
AKCIIEPUMEHTAILHOTO) TIPEIMETOB, KYypCOB, IUCHUILUIMH (MOAyJiell) eCTeCTBEHHOHAyYHOU
HANpaBJIEHHOCTH TMpPH  peanM3allud OCHOBHBIX  00meo0pa3oBaTeIbHBIX MPOTrpaMM |
JIOTIOJIHUTENIBHBIX 00111e00pa30oBaTENbHBIX IPOrPaMM, B TOM YHCIIE JJI PACIIMPEHUs COlep)KaHus
yueOHoro npeamera « Pu3nkay;

5. obopynoBaHuWEM, CpeACTBaMU OOYYeHHMS] ¥ BOCIHTaHUS JUIA peaM3aluu  IporpaMmm
JOTIOJTHUTEIHHOTO 00Pa30BaHUs €CTECTBEHHOHAYYHOW HAITPAaBICHHOCTEH;

6. KOMIBIOTEPHBIM U UHBIM 000PYAOBAaHUEM.

[IpodunpHbId  KOMIUJIEKT  oOopydoBaHus  oOecreurBaeT  3(PQPEKTHBHOE  JOCTHIKECHHUE
00pa3oBaTeIbHBIX  PE3YJIHTATOB oOydyalolmuMucs MO  OporpaMMaM  €CTECTBEHHOHAYYHOM
HaIpaBJICHHOCTH, BO3MOXKHOCTh YIIIYOJIEHHOTO M3YYEHHS OTIEIbHBIX MPEIMETOB, B TOM YHCIE IS
dbopMHUpOBaHUS ~ M300PETATEIBCKOTO,  KPEaTUBHOTO,  KPUTUYECKOTO  MBIIUICHHS,  Pa3BUTHS
(YHKIIMOHATBHON TPAMOTHOCTH Y 00 yJaIOIIUXCsI, B TOM YUCJIE €CTECTBEHHOHAYYHON M MAaTEMaTHIECKOM.

DKCHEPUMEHT SIBJIICTCSI UICTOYHUKOM 3HAHHMW W KPUTEPUEM MX MCTHHHOCTH B Hayke. KoHuenmus
COBPEMEHHOT0 00pa30BaHUs MOAPa3yMEBaeT, YTO B Y4EOHOM OSKCIEPUMEHTE BEIYIIYIO POJIb JOJDKEH
3aHATh  CAMOCTOSITENBHBIM  HMCCIIENOBATENbCKUNM  yUeHHWYecKHil  skcrepuMeHT.  CoBpeMeHHbIE
AKCIEPUMEHTAIBHBIC UCCIICIOBAHMS 110 (PU3UKE y)KE TPYIHO MPEACTABUTH 0€3 UCIOJIB30BAHUS HE TOJIBKO
aHAJIOTOBBIX, HO M UHU(GPOBBIX HU3MEPUTENBHBIX MpuOOpoB. B ®demepansHOM TOCYIapCTBEHHOM
oOpa3zoBarensHOM cTanaapre (nanee — PI'OC) nmponrcaHo, YTO OAHUM U3 YHUBEPCATBHBIX YUEOHBIX
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nevctBuit (mamee — YVY]I), npuobpeTaeMbIx ydalMMuUCs, AOJDKHO CTaTh YMEHUE «IIPOBEICHUS
OIBITOB, TPOCTBIX OKCIEPUMEHTAIBHBIX HWCCICAOBAaHUM, TMPSAMBIX W KOCBEHHBIX HW3MEPEHHH C
UCIOJB30BAHUEM aHAIOTOBBIX U U(PPOBBIX U3MEPUTETHHBIX TTPUOOPOBY.

Y4eOHBI JKCHEpUMEHT TO (U3HMKE, TPOBOAMMBIN HAa TpagUIMOHHOM obOopynoBaHuu (0e3
npuMeHeHus: LUdpoBbIX JabopaTtopuii), HE MOXET B TIOJTHONM Mepe OOECHeunuTh pelIeHHEe BCeX
oOpa3oBaTelbHBIX 3aJjad B  COBpeMeHHOH mkosie. ClloXuBIIasicss CUTyalust  OOyCIIOBIIEHA
CYIIIECTBOBAHHUEM Psiia TTPOOIIEM:

*  TpPaJUIIMOHHOE LIKOJFHOE 000PYAOBaHME M3-3a OTPAaHMUYEHHUS TEXHUYECKUX BO3MOXKHOCTEH He
MI03BOJISIET IIPOBOJIUTH MHOTHE KOJIMYECTBEHHbIE HCCIIE0BAHNUS;

*  JUIMTENBbHOCTh TNpOBEAEHHs (U3MUECKMX HCCIEOBaHMI HE Bcerja corjacyerci ¢
JUTUTEIBHOCTBIO y4eOHBIX 3aHATUH;

* BO3MOXHOCTb  IIPOBEIEHUS  MHOIUX  (U3MYECKMX  HCCIEJOBAaHUM  OrpaHUYMBACTCA
TpeOOBaHUAMH TEXHUKU 0€30IaCHOCTHU U JIp.

[TuppoBas mabopaTtopusi KapAWHAJIbHBIM O0pa3oM M3MEHSET METOAMKY U COAEpKaHHE
9KCIIEPUMEHTAILHONW JI€ATEIbHOCTH M IOMOraeT PeIlUTh BhIIIenepedncieHHbsle npoodaemsl. [npokuit
CHEKTp LHUQPPOBBIX JJAaTYMKOB I103BOJSIET Y4YalIUMCS 3HAKOMHUTBHCS C IapaMerpamM (hU3HYecKoro
HKCIIEPUMEHTAa HE TOJIBKO Ha KaYeCTBEHHOM, HO M Ha KOJMUYECTBEHHOM ypoBHE. C MOMOIIBIO IIU(PPOBOIi
71a00paToOpuu MOXXHO IPOBOJAUTH JUIUTENBHBIM SKCIEPUMEHT Ja)kKe€ B OTCYTCTBUHU SKCIIEPUMEHTATOPA.
ITpu »sTOM H3MepsieMble JaHHbIE U PE3yIbTaThl UX O0pPaOOTKH OTOOpa)KaroTCs HEMOCPEACTBEHHO Ha
9KpaHe KOMIIBIOTEPA.

B nmpouecce ¢dopMupoBaHMS SKCIEPUMEHTAJIBHBIX YMEHHH 1O (Qu3uke ydamuiics y4duTcs
IPEACTABISITh UHPOPMALIHIO 00 MCCIIEI0OBAHNHN B YETHIPEX BUAX:

¢ B BeplaJbHOM: OMKCHIBATH SKCIIEPHUMEHT, CO3[aBaTh CJIOBECHYIO MOJENb OSKCIIEPHUMEHTA,
(uKCUpOBaTh BHUMaHUE HA U3MEPSEMbIX (PM3HMUECKUX BEIUUYNHAX, TEPMUHOJIOTUH;

* B Ta0JMYHOM: 3aMOJHATH TAOJNHUIBI TAHHBIX, JEKAIIMX B OCHOBE MOCTPOCHUS TpaduKoB (mpu
3TOM Y y4alllMXcsl BO3HUKAET EPBUYHOE MTpe/ICTaBlIeHHE O MacIliTabax BEJIUYNH);

* B rpadu4yecKkoM: CTPOUTH rpadUKd MO TAOJMYHBIM JaHHBIM, YTO TO3BOJSET MEPEHTH K BHI-
JBUKCHHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXKIY (GU3NIECKUMHU BETUYHMHAMHE (IIPH ITOM YUUTEIh
MTOKa3bIBAET IPEUMYIIECTBO B BU3yaJlM3alMM 3aBHUCHUMOCTEH MEXJY BEJIW- YMHAMM, HArJiJHOCTh WU
MHOT'OMEPHOCTb);

* B AHWIMTHYECKOM (B BHJE MAaTEMaTHUYCCKHX YpPaBHCHHI): IMPHBOIUTH MAaTEMAaTHUECKOE
OIHMCAaHKE B3aUMOCBSI3U (DU3MUECKUX BEIMUNUH, MATEMATHUYECKOE 0000IIeHNE TOYYeHHBIX PE3YIHTATOB.

[lepexon Kk KaXkIoMy OdTamy TMpeacTaBlieHHs WHGOpMAIMU 3aHUMaeT JOCTATOYHO OOJBLION
MIPOMEXKYTOK BpeMeHU. be3ycnoBHo, B 7—9 kiaccax 3TOT mporecc HeoO0X0auM, HO B CTapIIUX Kjaccax
3TO BpeMsi MOXHO ObUIO OBl OTBECTH Ha pelieHHe OoJjiee BaXKHBIX 3a1ady. B aTom mimaHe nudpoBbie
7a00paTopuy  MO3BOJSAIOT CYLUIECTBEHHO SKOHOMHUTb BpEMs, KOTOpPOE MOXKHO HOTpPaTUTh Ha
(dbopMUpOBaHUE UCCIEAOBATEIBCKUX YMEHHUH YUaIluXCsl, BEIPAKAIOUINXCA B CIIE] YIOIIUX e CTBUAX:

¢  ompexaeneHue NpooIeMbl;

*  [IOCTAHOBKA MCCIIE0BATEIbCKOM 3a/1a4H;

° IIAaHUPOBAHUE PCUICHUSA 3aJa4u,

*  IIOCTPOCHHE MOJENEH;

. BBIABHKCHUEC 'HNIIOTE3,

*  OSKCIIEpUMEHTAJIbHAS TPOBEPKA TUIIOTE3;

* aHaJIn3 JaHHBIX OKCIEPUMEHTOB HUJIN Ha6HIO)IeHI/II>'I;

*  (dopMyJIUpPOBaHUE BHIBOIOB.

[Tocnennue roapl y ydamuxcsi HaOMOJaeTCss HU3Kash MOTHBAIIUS U3YUYEHHUS €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH ¥, KaK CJEACTBHE, MajJeHue kadectBa oOpaszoBanus. LludpoBoe ydueOHOEe 0OopymoBaHmMe
MO3BOJACT ydYalllUMCAd O3HAKOMHUTBHCA C COBPEMCHHBIMU MCTOAAMH HCCICAOBaHUA, NMPUMCHACMBIMU B
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PU3UKA

TOUKA \!Pocm

HayKe, a YYUTEI0 — IPUMEHATh Ha MPAKTUKE COBPEMEHHBIE MEAArornvyeckue TexHoJoruu. [loatomy
IJIABHOM COCTABJISIONIEH KOMILIEKTa « TOUKOM pocTa SIBISIFOTCS 1M (PPOBBIE JTa00PAaTOPHH.

[Ipennaraemas mporpaMmma peain3yercs ¢ MOMOIMIbI0 YaeOHO-MeToanIecKnX KOMITIeKToB (YMK).

YMK nmns kaxagoro kiacca BKIIIOUAeT: YYEOHHK, 3aJa4HUK, METOIMYECKHE MaTepuanbl AJsl Y4uTels,
CaMOCTOSATEIIBHBIE U KOHTPOJIBHBIE Pa0OTHI.

[Inanupyrorcs cienyromme (GopMmbl opraHu3aly yueOHOro mporecca: (pOHTAIBHBIE; KOJUIEKTUBHBIE;
TpYyNIOBBIE, paboTa B Mape; HWHINBHAyaJbHBIE.

B mnpermomaBanmm mpeamera OyAyT — HMCHONB30BAaThCSA CIEAYIONME TEXHOJIOTMM W METOIBI: JIMTYHOCTHO-
OPHUEHTUPOBAHHOE 00YUYEeHHUE; TPodIieMHOoe 00yueHue; mudGepeHIIMpOoBaHHOe 00yUEHHUE; TEXHOJIOT MM O0YyIEeHHUS Ha
OCHOBE PELICHUS 3a/1a4; METO/Abl MHANBUAYAIBHOTO 00YyUEHHSL.

Oco0eHHOE 3HAuCHHWE B TPEMOABaHUK (HU3MKH UMEET INKOJIBHBIN (PU3NYEeCKHi JKCIEPUMEHT, B KOTOPBIH
BXOZST JEMOHCTPALIIOHHBIN SKCIIEPUMEHT U CaMOCTOSATENbHBIE TA0OpaTOpHBIE pabOThI YUaIUXCSL.

Heabro u3yyenust GU3MKU B OCHOBHOM LIKOJIEe SIBJIACTCH:
1) B HAapaBJIEHUH JIUYHOCTHOTO PA3BUTHUS

- BOCIIUTaHHME TOTOBHOCTH OOYYaroIIMXCSl K CaMOpa3BUTHIO U CaMOO0Opa30BaHMIO HAa OCHOBE MOTHBALMH K
00YyYEHHUIO U TTO3HAHUIO;

-opMupoBaHrEe LEHHOCTH 3A0pPOBOrO0 M Oe3omacHOro obOpasa KW3HW, MNPaBUI HMHAUBUIAYAJIBHOIO U
KOJUICKTHBHOT'O O€30ITacHOr0 MOBEJICHUS B YPE3BBIYAHHBIX CHTYalUsAX, YTPOXKAIOMINX KU3HHA M 37I0POBBIO JIFOJIEH,
MpaBUJI TOBEJICHUS HA TPAHCIIOPTE U HA I0pOrax.

-BOCIIMTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IMO3HATh IMPUPOAY, HEOOXOAUMOCTH PasyMHOrO HCIIOIb30BAHUS
JOCTHKEHUI HAYKU M TEXHOJIOT Uil JUIS TaNTbHEHIIIEr0 pa3BUTHUS YEJIOBEYECKOro 00IIeCTBa;

-pa3BUTHE yBa)KEHHS K TBOpLAM HAYKW U TEXHUKH; OTHOLICHHUS K (H3UKE KaK K DIEMEHTY O0IeUeI0BeUeCKOn
KYJIbTYPBI;

2) B MeTanpeIMeTHOM HANpPaBJIeHHH

OCBOCHHME 3HAaHMH O MEXAaHMYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX M KBAaHTOBBIX SIBJICHUSX; BEIMYUHAX,
XapaKTePU3YIOIMX ATU SIBJICHUS; 3aKOHAX, KOTOPBIM OHH MOAYUHSAIOTCS;, METOIaX HAYYHOTO MO3HAHUS IPUPOABI U
(hopMHpOBaHKS HA 3TOW OCHOBE MPEJICTaBIIeHNH 0 GU3NUECKON KapTHHE MHUPA;

OBJIAJICHUE YMEHHSIMHU TPOBOJUTH HAOJIONEHHS MPUPOIHBIX SIBICHHH, OMHMCHIBATH M 000OIIATH PE3YIbTAThI
HaOJIOZIGHUH, WCIONB30BaTh TPOCThIE W3MEPHUTENBHBIE TNPHOOPBI s W3ydeHHs] (DU3UUECKUX SIBJICHHIA;
MPEACTABIATE PE3yIbTaThl HAOMIOAEHUN MM U3MEPEHUI B BHJe TaOIMI], TpadUKoB M BBISBISTH HAa 3TOW OCHOBE
OMIIMPUYCCKHUE 3aBUCUMOCTH; NPHUMCHATH IIOJYYCHHBIC 3HAHUA I O6’BHCH€HI/IH paSHOO6p33HLIX IIPpUPOAHBIX
SIBIICHUH M IPOLIECCOB, MPHUHIUIIOB JCHCTBUS BAXKHEHIINX TEXHUYECKHX YCTPOMCTB, Uil pelieHus (U3UIecKux
3ajad;

Pa3BUTUC MMO3HABATCIIbHBIX HHTCPECOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>1 B IMPOLECCC pCIICHUA
¢u3nUecKuX 3a7ad W BBIIOJIHEHHUS SKCIEPUMEHTAIBHBIX HCCIEJOBAHHUI; CHOCOOHOCTH K CaMOCTOSITEIBHOMY
PUOOPETEHNIO HOBBIX 3HAHUM 10 (PU3MKE B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTAMU M MHTEPECAMH;

- HCIIONIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTMH Il PElICHUS MH()OPMALMOHHBIX M KOMMYHHKAIMOHHBIX
y4eOHBIX 337a4, B TOM 4YHCIJIE: BBIYHCIICHWE, HAIMCAHUE INHCEM, COUYMHEHHH, JOKJIaa0B, pedeparoB, CO3JaHHE
Mpe3eHTauui u ap.;

HJ'laHI/IpyeMble peE3yJIbTATbI OCBOCHUSA yqeﬁﬂoro npeamera «Du3ukKa».
JIMYHOCTHBIMH pe3yJbTaTaMu 00yueHus (hu3uKe B 7-9 Kiaccax SIBJISIOTCS:

® pa3BUTHE IMO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH yJaniuxcs;

e YOEXKJICHHOCTh B BO3MOXXHOCTH ITO3HAHUSI TMPHPOJBI, B HEOOXOJUMOCTH Pa3yMHOI'O HCIIONB30BAHUS
JIOCTHKCHUW HAYKH W TEXHOJIOTHH JJIS JAJBbHEHIIero pa3BUTHS YEJIOBEYCCKOro OOIIECTBa, YBAKCHHUE K
TBOPIAM HAYKU M TEXHHKH, OTHOIICHUE K PU3HKE KAK DJIEMEHTY OOIIEUEIOBEUECKON KyIbTYPhL;

® CaMOCTOSTEIILHOCTH B IPUOOPETCHUH HOBBIX 3HAHWNA U MPAKTUYCCKUX YMEHUIA;

® TOTOBHOCTh K BBIOOPY JKHM3HEHHOIO IIyTH B COOTBETCTBUM C COOCTBCHHBIMH WHTEPECAMU H
BO3MOYKHOCTSIMU;

e MoOTHBaIMs 00pPa30BATEIBHON JIECATEIILHOCTH INKOJHLHUKOB HAa OCHOBE JIMUHOCTHO OPUEHTHPOBAHHOTO
MOJIXO/1a;

e (opMHpOBaHKE IIEHHOCTHBIX OTHOIICHUH APYr K JPYry, YUUTENIO, aBTOpaM OTKPBITHHA M HW300peTEHHH,
pe3ysibTaTaM 00y4YCHHUS.
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PU3UKA

MeTanpeaMeTHbIMHU pe3yJbTaTaMu o0y4deHus ¢pusnke B 7-9 Kiaccax SBISIOTCS:
® OBJAJCHHE HABBIKAMU CAMOCTOSATENBHOTO IIPHOOPETEHHs HOBBIX 3HAHHMHM, OpraHM3aluM ydeOHOM

JeSITEeIbHOCTH, TOCTAaHOBKM IIeJIel, IJIAHMPOBAHUS, CAMOKOHTPOJIS W OLEHKU pPe3yJbTaTOB CBOEH
JeSTeTbHOCTH, YMEHUSIMU TIPEABUETh BO3MOXKHBIE Pe3yJIbTaThl CBOMX ACHCTBU;

MOHUMAaHUE Pa3IMUUN MEXIy HCXOAHBIMH (haKTaMy M TUIIOTE3aMHU JJISl UX OOBSICHEHUS, TEOPETHYECKUMU
MOJIETISIMU M peaIbHBIMH OOBEKTaMH, OBJIAJICHHE YHUBEPCATbHBIMH YUeOHBIMU JEHCTBUSAMHU Ha IIpUMeEpax
THIIOTE3 JJIsI OOBSICHEHHS M3BECTHBIX (DAKTOB M SKCHEPHMEHTAIBLHON NMPOBEPKH BBIIBUTAEMBIX THITOTE3,
pa3pabOTKU TEOPETUYECKUX MOJIENEeH MPOLECCOB M SBICHUH;

(dhopMHpoBaHNE YMEHHWI BOCIPUHUMATH, MepepadaThiBaTh W MPEABSIBIATh HMH(OPMAIMIO B CIOBECHOM,
00pa3HOM, CUMBOJMYECKOH (opMax, aHAIU3UPOBATh M IepepadaThIBaTh MONYyYEHHYIO HH(QOPMALHIO B
COOTBETCTBUM C IIOCTABJICHHBIMH 3a/lauaMH, BBIACISITH OCHOBHOE COACp)KaHHE MPOYUTAHHOIO TEKCTa,
HaXOAWUTh B HEM OTBCTHI Ha IMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

pruoOpeTeHre OIbITa CaMOCTOATENILHOIO IMOMCKA, aHajiu3a M 0TOOpa MHGOPMALUH C HCIOIb30BaHUEM
Pa3NMUYHBIX KICTOYHUKOB M HOBBIX MH()OPMALIMOHHBIX TEXHOJIOIWA AJIS1 eIl eHUsI TO3HABATENbHBIX 3a/ay;

pa3BUTHE MOHOJOTMYECKOH M AUaJOrMYeCKOW peyd, YMEHHs BBIpaXaThb CBOM MBICIH U CIIOCOOHOCTH
BBICITYIIMBATh cOOECeAHNKA, TOHMMATh €r0 TOUKY 3pEHHMs, IIPHU3HABATh MIPaBO JPYroro 4esloBeKa Ha MHOE
MHEHHE;

OCBOGHHE IPHEMOB JEHCTBUH B HECTaHOAPTHBIX CHUTYalUsX, OBJIAJCHUE 3BPUCTUYECKUMH METOAAMHU
peteHus mpobiem;

¢dopMupoBaHue yMeHHH pabOTaTh B TpyNIe C BBINOJHEHHEM pPA3IMYHBIX COLMANBHBIX POJICH,
MPEACTABIATh U OTCTAMBATh CBOM B3TJISABI M YOCKIEHHS, BECTH TUCKYCCHIO.

Perynsarusnbie YY ]|
OOyuJaromuics MOIyIHUT BO3MOXKHOCTB JITIsl POPMUPOBAHUS CIIEYIONHUX PETYISTUBHBIX YVY /1.

1.

YMeHue caMOCTOSITeIFHO ONPEICIIATE el 00yueHUs], CTABUTh B (hOPMYJIUPOBATh HOBBIC 3a/laud B yu&0e
Y TIO3HABATEJIBHOM JIeITeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH 110- 3HABATEIIHLHOM JCSITEITEHOCTH.

OOy4JaroMIACs CMOXKET:

2.

aHAJM3UPOBATH CYIECTBYIOIINE U TUIAHUPOBAThL Oy IyIMe 00pa3oBaTelIbHbIE Pe3yIbTATHI;
HJCHTU(PUIUPOBATH COOCTBEHHBIE MTPOOIEMBI U ONPEIEIISITH TIaBHYIO TPOOIeMy;

BBIBUTaTh BEPCHHM PEIICHUS TNpo0JeMbl, (OpMyIUpoBaTh THUIOTE3bl, NPEABOCXHMINATh KOHCUHBIN
pe3yIbTAaT;

CTaBUTH IICJIb ISATSIIFHOCTH Ha OCHOBE ONPENEIEHHOM MPOOJIEMbI U CYHIECTBYIOIIUX BO3MOXKHOCTEH;
(hopMyMpoBaTh yueOHBIC 3a/1a4l KaK Iard JOCTHIKSHUS ITOCTaBJICHHOM 1) JCATEIbHOCTH;
00OCHOBKIBATh IIEJIEBBIE OPUEHTHUPHI M TPHOPHUTETHI CCHIIKAMHU HAa IEHHOCTH, YKa3bIBas U 0OOCHOBBIBAS
JIOTHYECKYIO TIOCTIE/I0BATEILHOCT IaroB.

YMeHrne caMOoCTOATENFHO TUIAHUPOBATh IyTH JIOCTHOKEHUS IeJiel, B TOM 4YHCIE albTepHATHBHBIC,
OCO3HAaHHO BBIOMpATh HanboIee F3PGEKTUBHBIC CITOCOOBI pEIIeHHUsT yIeOHBIX U MTO3HABATEIBHBIX 33714,

OOyuaronuicst CMOXeET:

oTpeeIATh HeoOxomumoe(ble) JIecTBrE(s)) B COOTBETCTBUM C y4eOHOW W TO3HABATENBHOUN 3a/ladaMu U
COCTaBIISITh AJITOPUTM €TO(MX) BHITIOJTHEHHUS;

00OCHOBBIBATh M OCYIIECTBISITH BBIOOP HanbOonee >PQPEKTUBHBIX CIOCOOOB pElIeHHS YUYEOHBIX H
[MO3HABATEJILHBIX 33]1a4;

OIIPEIEIATH/HAXOJUTh, B TOM YHUCIIE U3 MPEAJIOKEHHBIX BAPUAHTOB, YCIIOBUS JJIsl BBIMOJIHEHUS YIeOHOH U
MO3HaBAaTEeILHON 3a/1a4;

BBICTPaWBaTh XKU3HCHHBIC IJIAHBI Ha KPaTKOCpOYHOE OynyIiee (3asBISITh IIEJIEBbIC OPHUECHTHPHI, CTABHTH
aJcKBaTHBIE WM 33Jaud ® Mpe[iaraTh JCHCTBHs, yKa3biBass W OOOCHOBBIBAS  JIOTHUECKYIO
MOCJIeI0BATENbHOCTh IIaroB);

BBIOMPATh W3 MPEUIOKEHHBIX BAPHAHTOB W CAMOCTOSATEILHO WCKATh CPEICTBA/PECYPCHI JUIS pEIICHUS
3a7a4u/qOCTHXKEHUS 1[ETIH;

COCTABJIATH IJIaH PEIICHUS MPOOIEMBbI (BHITIOHEHUS MTPOCSKTA, MPOBEACHUS UCCIICIOBAHN);

OTIPEIeIIATh TOTCHIMATBHBIE 3aTPYAHEHMSI IPH PEIICHUN YUeOHOW M IMO3HABATEIHHOM 33124l ¥ HAXOWUTh
CpelcTBa JIJIsl UX YCTPAHCHUS;
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TOUKA \!Pocm

OIMCBHIBAaTh CBOW OMBIT, OGOpMIISIL €ro sl Mepefadd JIPYTUM JIIOASM B BUAE TEXHOJOTHHU PEIICHHUS
MIPAKTUYECKUX 3a7a4 OIPEAEIEHHOrO KJacca;

IUTAHUPOBATh M KOPPEKTUPOBATH CBOIO MHAMBUIYAJIBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHne COOTHOCHTHh CBOM JEMCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOEH
NEeSTEIbHOCTH B TPOLECCEe JOCTHXKEHHUS pe3ysbTara, ONPENesiaTh CIOcOObl NEeWCTBHM B paMKax
IPE/UIOKEHHBIX YCJIOBUM © TpeOOBaHWI, KOPPEKTHPOBaTh CBOW JEHCTBHA B COOTBETCTBUH C
A3MEHSIOIIEHCS CUTYalHE.

OOyuaromuics: CMOXKeET:

4,

OIIPENENIATE COBMECTHO C MEAAroroM M CBEPCTHUKAMU KPUTEPUH IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU
OIIEHKH CBOEH y4eOHO! AeSTeIbHOCTH,

CUCTEMATHU3UPOBaTh (B TOM YHWCJE BHIOMPATh MPUOPHTETHBIE) KPUTEPUH TUIAHUPYEMBIX PE3YJbTaToOB W
OIIEHKH CBOEH JESTEIIbHOCTH;

OTOMpaTh WHCTPYMEHTHI JUIS OLIEHWBAHHUS CBOCH JESTEILHOCTH, OCYIIECTBISATH CAMOKOHTPOJb CBOEH
JIESITETIbHOCTU B paMKax MPEJIOKEHHBIX YCIOBHI U TPEOOBAHHMIA;

OIICHUBATh CBOKO JESATEILHOCTh, apryMEHTHPYs MPHUYHUHBI JTOCTHIKEHUS WM OTCYTCTBHUS IIAHUPYEMOTO
pe3ynbTaTa;

HaXOJUTh IOCTATOYHBIC CPEICTBA [T BHIMOIHEHUST yUeOHBIX JEHCTBUI B M3MEHSFOIICIHCS CUTYaIHX W/
IIPH OTCYTCTBHH TIJIAHUPYEMOTO PEe3yJIbTaTa;

paborasi Mo cBOeMy IUIaHYy, BHOCHUTH KOPPEKTHBBI B TEKYIYIO JEATEILHOCTh HAa OCHOBE aHaln3a
W3MEHCHUH CUTYaIlNH! IS TTOJTyYeHUS 3aTUIAHNPOBAHHBIX XapaKTEPUCTUK ITPOAYKTa/pe3ynbTara;
YCTaHABIIMBATh CBS3b MEKAY MOIYYSHHBIMHU XapaKTEPUCTHKAMH TIPOAYKTa U XapaKTePUCTUKAMU IIpoIiecca
JIEATENbHOCTH W TI0 3aBEPIICHUH JAESITEIBHOCTH MpejiaraTh M3MeHe- HUE XapaKTEePHCTUK IMpoIecca I
MOJTyYCHUS YIYUIICHHBIX XapaKTCPUCTUK MTPOTYKTA;

CBEPSITh CBOM JICUCTBHUS C IEIIbIO U TIPU HEOOXOMUMOCTH UCIIPABIISATH OMMUOKH CaMOCTOSTEILHO.

YMeHHe OlLeHMBaTh MPAaBUIBHOCTH BBIMOJIHECHUS YYE€OHOM 3amadd, COOCTBEHHBIC BO3MOXKHOCTH €6
pEIICHUSL.

OOyuaromuics: CMOXKeET:

ONPEACTISITh KPUTSPUH TIPABHIIBHOCTH (KOPPEKTHOCTH ) BBIIOJIHEHHUST YUeOHOM 3a1a4H;

AQHAJIM3UPOBATh M OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApHs JAJIS BBITOIHEHHUS
y4eOHOH 3a/1aun;

CBO60}IHO I10JIB30BAaThCA Bpra60TaHHLIMI/I KpUTCPUAMU OLCHKKU W CaMOOLCHKU, HCXOJAd H3 LCIM U
UMEIOLIMXCS CPEACTB, pa3iinyas pe3yabTaT U CIIOCOOBI ACHCTBHIA;

OLICHUBATL MPOAYKT cBOEH ACATCIIBHOCTU 110 3aJaHHbIM I/I/I/IIII/I CaMOCTOATECJIIBHO OHpe}IeHéHHBIM
KPHUTEPHUSM B COOTBETCTBUH C IEIBIO ACATEIBHOCTH;

00OCHOBBIBATH JTOCTHIKUMOCTDh IETM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OILCHKHM CBOMX BHYTPEHHHX
PECypCOB M IOCTYITHBIX BHELTHUX PECYPCOB;

(UKCHPOBATH U aHAIM3UPOBATh JUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIILHBIX PE3YJILTAaTOB.

BiageHne ocHOBaMHM CaMOKOHTPOJISI, CAMOOLICHKH, TPHHSTHS PELICHUH M OCYIIECTBJICHUS OCO3HAHHOTO
BbIOOpa B yueOHOH ¥ MTO3HABATEILHOM JIESTEIHHOCTH.

OOy4Jaronmicss CMOXET:

HaOMI0aTh U aHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M MO3HABATENIBHYIO JESTEIHHOCTh U JEATEIbHOCTh
APYTUX 0OyYaIONIMXCS B IPOLIECCE B3aUMOIIPOBEPKH;

COOTHOCHTH peajibHbIC U MJIAHUPYEMbIe Pe3yIbTaThl HHIMBUIYAIBHON 00pa3oBaTeIbHON JESTEIbHOCTH U
JIeNaTh BBHIBOJIBI;

MPUHUMATh PEIICHUE B YICOHOW CUTYAIlMU U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOATENIFHO OMNPEIeNIATh MPHYMHBI CBOETO YCIIeXa WM HEYyCleXa M HaXOIUTh CIIOCOOBI BBIXOJA M3
CHUTYyaIllU HeyCIexa;

PETPOCTICKTHBHO OINpPEACTITh, KaKUEe IEHCTBHS MO PEIICHHIO Y4eOHOW 3aJauyd WM TMapaMeTpbl ITHX
JISWCTBUI TIPUBEIH K TIOTYYCHHIO UMEIOIIETOCS MTPOAYKTa yueOHON NeATeTbHOCTH;

JICMOHCTPHPOBATh TMPHUEMBI  PETYISLIUN  MCHXO(U3HOIOTHISCKUX/IMOIMOHANBHBIX — COCTOSHUN ISt
JNOCTYDKEHUST  dPQeKkTa YCIOKOeHUs (YCTpaHEHHS OSMOIMOHANIBHOW — HampsDKEHHOCTH), dPderra
BOCCTaHOBJICHUSI  (OcnallieHusi TposiBIieHWH  yromieHus), d3ddexra axkTuBuzamy  (MOBBILICHUS
TICUXO0(H3UOJIOTUUECKON PEaKTHBHOCTH).
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Ilo3naBarenbubie YY /I
OOyJaroluiics MOIYIHUT BO3MOXKHOCTD JUIS (DOPMHPOBAHHMSI CICIYIONINX MO3HABATENBHBIX Y Y /1.

1.

YMeHne omnpenensaTh MOHSATHS, CO3/aBaTh OOOOINEHWS, YCTaHABIUBATh AHAJIOTHUH, KIACCH(PUIUPOBATH,
CaMOCTOSITEJIHO BBIOMpPATh OCHOBAHUS M KPUTCPUM I KIacCH(HKAIMK, YCTaHABIMBAThH MPUYHHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYXICHUE, YMO3aKIoueHne (MHIYKTUBHOE, NEAYKTHBHOE,
10 aHAJIOTHH ) U JICNIATh BBIBOBI.

OOyJaronmicst CMOXET:

2.

1oA0KpaTh CJI0Ba, COMOTINHEHHBIC KIFOYEBOMY CJIOBY, ONPEACISIONINE €r0 IPU3HAKU U CBOICTBA;
BBICTPAMBATh JIOTHUYECKYIO [IETIOYKY, COCTOSIIYIO M3 KIFOYEBOTO CJIOBA U COMOTYMHEHHBIX €MY CJIOB;
BBIJICIIATH OOIMI MPHU3HAK JBYX W HECKOJIBKHX MPEMETOB WM SIBICHUH U OOBSCHSTH UX CXOJCTBO;
O6’be}II/IHHTL npeaMETbl W ABJICHWA B TPyl 110 OHpe}IeHéHHLIM IIpu3HaKkaM, CpaBHUBATh,
knaccuuImpoBaTh U 00001ATh (HaKTHI U SBICHUS,

BBIJICIIATH SIBJICHUE U3 OOLIETO psijia APYTUX SBIICHHI;

OIIPEAEISITh OOCTOSATENBCTBA, KOTOPBIE MPEIIECTBOBAIN BO3HUKHOBEHHIO CBSI3M MEXAY SBICHHSIMH, U3
3TUX 0OCTOSTENIBCTB BBIACIATH OIPEAEIAIONINE, CIOCOOHBIE OBITh MPUYMHON JaHHOTO SBJICHHUS, BBISBIIATD
MPUYUHBI U CIICJICTBUS SBJICHUN;

CTPOUTH pacCy’JIeHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM M OT YAaCTHBIX SBJICHHUH K
00IINM 3aKOHOMEPHOCTSIM;

CTPOUTH PAcCy’KICHNE HAa OCHOBE CPABHEHUS ITPEMETOB U SIBJICHUM, BBIIEISAS IIPU 3TOM 00IIMe MPU3HAKY;
M3Jarath MOJyYeHHYI0 HH()OPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelIacMoi 3a/1a4u;

CaMOCTOSATENIPHO YKa3bIBaTh HAa WH(OPMAIMIO, HYKIAIOIIYIOCS B IMPOBEpKE, Mpeaiarath U MPUMEHSTh
c1roco0 MPOBEPKH JOCTOBEPHOCTH HHPOPMAITHH;

BepOaIM30BaTh SMOIIMOHAILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSCHSTH SIBJICHHSI, TPOIECCH], CBS3M M OTHOIICHHMS, BBISIBISIEMbIE B XOJC IO3HABATCIHLHON U
MCCIIEIOBATEIbCKON JIESATENFHOCTH (IPUBOANTH OOBSICHEHHE C HM3MEHEHHEM (OPMBI TPE/ICTABICHHS;
OOBSICHATE, JIETANU3UPYS UM 0000111251, 0OOBSICHSTH C 33J]AHHON TOUKH 3PEHU);

BBISIBJIATE M HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOXHBIE/HanbOolee BEpOSTHHIC
MPUYMHBI, BO3MOXKHBIE ITOCIEACTBHS 3aAHHOW IPUYMHBL, CaMOCTOSTENHFHO OCYIIECTBISSA MPUINHHO-
CIICJICTBCHHBIN aHAJIN3;

JlenaTh BBIBOJ, Ha OCHOBE KPHUTHYECKOTO aHAllM3a pa3HBIX TOYEK 3pEHHs, MOATBEP)KIATh BBIBOJ
COOCTBEHHOM apryMeHTalMel UM CaMOCTOSATEIBHO TOJYYCHHBIMU JaHHBIMHU,

VYMeHne co3naBarh, MPUMEHSATh H MPE0OPA30BBIBATH 3HAKM M CHMBOJIBI, MOJICII M CXEMBI ISl PeICHUS
y4eOHBIX M TIO3HABATEIHHBIX 33/1a4.

OOyuaronuics: CMOXeET:

0003Ha4aTh CUMBOJIOM ¥ 3HAKOM IIPEAMET U/UJIH SIBJICHHE;

OIIPEAEIISATh JIOTUYECKUE CBSI3U MEXKAY NMpeaIMeTaMu W/WIN SBJIEHUSIMH, 0003HaYaTh JAHHBIE JIOTHYECKHE
CBSI3U C [TIOMOILBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPaKTHBIN WM PeabHbIA 00pa3 MpeIMeTa 1/Uin SBJICHUS,

CTPOHTH MOJIENI/CXEMY Ha OCHOBE YCIIOBHH 3a/Ia4M W/MIH Croco0a e€ pelieHus;

co3llaBaTh BepOasbHbIC, BEIIECTBEHHbIE W HMH(OPMAIMOHHBIE MOIAEIH C BBIICICHHWEM CYIIECTBEHHBIX
XapaKTepUCTUK 00bEKTA JIJIA OMpeaesieH s Crloco0a PeIeHus 3a/1a41 B COOTBETCTBUU C CUTYyallUeH;
peoOpa30BBIBATh MOJIENH C IIETbIO BBIABJICHUS OOIMIMX 3aKOHOB, OMPEIEIISIOMIX AaHHYIO MPEAMETHYIO
00J1aCTh;

MEPEeBOAUTH CIOKHYI0 MO COCTaBy (MHOTOACIekTHYI0) HHoOpMaimio u3 Trpaduyeckoro MIu
(hopManm30BaHHOTO (CHMBOJILHOT0) IIPECTABIICHUS B TEKCTOBOE  HA00OPOT;

CTPOHTH CXEMY, AITOPUTM JICHCTBUS, UCIIPABIISTH UM BOCCTAHABIMBATH HEM3BECTHBIN paHee allrOpPUTM Ha
OCHOBE UMEIOIErocs 3HaHUS 00 00BEKTE, K KOTOPOMY ITPUMEHSIETCS AT OPUTM;

CTPOUTH JOKA3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOI'O;

aHaJIM3UPOBATH/Pe(PIEKCUPOBATH OMBIT Pa3padOTKH M pealM3aliy y4eOHOro MpPOEKTa, HCCIISTOBAHUS
(TeopeTHYecKoro, SMIUPUYECKOT0) HA OCHOBE MPENJIOKEHHOM MPOOJEMHON CHUTYyalMd, MOCTABICHHON
[eJW W/WIH 33J]aHHBIX KPUTEPUEB OLICHKH MTPOAYKTa/pe3ybTara.
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3.

TOUKA \!Pocm PHIKA

CMBICTIOBOE UTCHHE.

OOy4aromuics: CMOXET:

:b. e o o

HAXOJUTh B TEKCTE TpeOyeMyIo HHPOPMANHUIO (B COOTBETCTBUH C LIEJISIMH CBOCH NIEATEIIBHOCTH );
OpPUEHTUPOBATHCS B COJIEPIKaHUM TEKCTa, TIOHUMATh IEJIOCTHBIA CMBICIT TEKCTA, CTPYKTYPUPOBATh TEKCT;
YCTaHAaBJIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUM, SBICHUMA, IIPOLIECCOB,;

PE3IOMHPOBATH TIIABHYIO HJIEI0 TEKCTA;

KPUTHUYECKU OI[CHUBATH COJIEpKaHue U (opMy TEKCTa.

PopMHUpPOBaHUE M Pa3BUTHE SKOJIOTMYECKOTO MBIIUICHHS, YMEHUE MPUMEHATH €r0 B IO3HABATEIBHOM,
KOMMYHHKATUBHOH, COIMANEHON MPaKTHKE U MPo(ecCHOHaTbHOW OpUCHTAIHH.

OOyJaromuicst CMOXET:

ONpeIeIISTh CBOE OTHOIIEHHE K IPHPOIHOM Cpene;

AHAJM3UPOBATH BIMSHIE YKOJOTHYECKUX (DAKTOPOB Ha Cpeay OOUTaHMSI )KUBBIX OPraHU3MOB;

MPOBOIUTH IPHYMHHBIN U BEPOSITHOCTHBIN aHAIIN3 SKOJIOTUUECKUX CUTYAIH;

MPOTHO3MPOBATh M3MCHEHUSI CHUTYallMH IMPU CMEHE NCUCTBHS OIHOro (hakTopa Ha JCHCTBHE APYroro
(bakropa;

PacIpoCTpaHsTh SKOJOTMYECKHE 3HAHHS M y4acTBOBATh B IMPAKTHYECKHUX JieNIaX MO 3aIlIUTe OKPY KAIOIICH
cpenp;

BBIpa)KaTh CBOE OTHOILICHUE K IIPUPOJIC Yepe3 PUCYHKU, COUNHEHUS, MOJICIH, IPOSKTHBIC paOOThI.
PasBuTre MOTHBaLNK K OBJIAJICHHUIO KYJIbTYPOH aKTHBHOT'O MCITOJIB30BAHHSI CIIOBAPEH M IPYTHX MOUCKOBBIX
CHCTEM.

OOy4Jaronmics CMOXET:

OIIpeIeIATh HEOOXOUMBIE KITFOUEBbIC TIOMCKOBBIC CIIOBA U 3aITPOCHI;

OCYIIECTBIISATH B3aUMOICHCTBIE C IEKTPOHHBIMH TTOUCKOBBIMH CHCTEMaMH, CIIOBapsIMHU;

(hopMHpPOBaTH MHOXKECTBECHHYIO BHIOOPKY M3 TOMCKOBBIX UCTOUYHHKOB I OOBEKTHBHM3AIMH PE3YJIbTATOB
MOMCKa,

COOTHOCHTH ITOJTyYCHHBIE PE3YIbTAThI TOUCKA CO CBOEH JEATEILHOCTHIO.

Kovmmynnkarusabie YV /|

1.

YMeHne OpraHu3oBBIBATH Y4eOHOE COTPYJHHYECTBO W COBMECTHYIO MESTEIHHOCTH C YYHUTENEM |
CBEPCTHUKAMM; padoTaTh WHAMBHUIYAIbHO W B TPYIIe: HAaXOQWTh OOIIEe pEIICHWE W pa3peliarh
KOH()JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMN U Y4ETa HHTEPECOB; (OPMYIUPOBATH, APryMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE.

OOyJarommicst CMOXET:

OTIPEEIIATH BO3MOXHBIE POJI B COBMECTHOM €SITEIBHOCTH;

UTPaTh ONPENIENEHHYIO POJIb B COBMECTHOM 1€STEIbHOCTH;

MPUHUMATh MO3UIHUI0 COOECEIHNKA, TIOHUMAs TTO3ULIMI0 JPYroro, pa3inyarh B €r0 pedr: MHEHHUE (TOUKY
3peHus), 10Ka3aTeIbCTBO (ApryMEeHTHI), (JaKThl; THUIIOTE3bI, AKCHOMBI, TEOPUH;

OIIpENIeNATh CBOM JCHCTBUS W JICHCTBUS MapTHEPA, KOTOPbIE CHOCOOCTBOBAM WJM MPEMSTCTBOBAIH
MPOSYKTUBHON KOMMYHHUKALHY;

CTPOUTH IO3UTHBHbIE OTHOILICHHUS B TIpoliecce yueOHOH 1 03HABAaTEIbHOM AeSITeTbHOCTH;

KOPPEKTHO W apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pEHHS, B JUCKYCCUU YMETh BBIJABUIaTh
KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIb (BJIaeHUE MEXaHIN3MOM SKBUBAJICHTHBIX 3aMEH );
KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATH OLUIMOOYHOCTH CBOETO
MHEHHSI (€CTI OHO TAKOBO) U KOPPEKTHPOBATH €T0;

Ipesiarath ajJbTepHATHBHOE PEIICHNE B KOHQIMKTHOW CUTYaIINH;

BBIJICIIATH OOIIYIO TOUKY 3PEHHUS B IMCKYCCHU;

JIOTOBAapUBAThCSl O TPABHJIAX M BOMpOcax JUis OOCYKAEHHS B COOTBETCTBUM C TIOCTaBJICHHOW MeEpesn
CPYIIION 3a1aueid;

OpraHU30BbIBATh y4eOHOE B3aMMOJCHUCTBHME B rpymme (ONpenessaTh oOlue e, pacHpelesisiTh pPOjH,
JIOTOBapUBATHCS APYT C APYT'OM U T. 11.);

YCTPaHSATh B paMKaXx JWaiora pa3pbIBbl B KOMMYHHKAIMH, 00YCIIOBJIEHHbIE HETIOHNMAaHUEM/HETIPUATHEM CO
CTOpPOHBI coOeceHUKa 3a7a4u, (POpMBI MM COAeP KAaHUS JTajora.
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2.

PU3UKA

TOUKA \!Pocm

YMeHne O0CO3HaHHO HCIIONB30BAaTh PEUYEBHIE CPEICTBA B COOTBETCTBUM C 33Jaueid KOMMYHUKALUM I
BBIPOKECHUSI CBOMX YYBCTB, MbICICH M TOTpPEOHOCTEH M IUIAHHUPOBAHUS M PETYIBIUH  CBOCH
JEATEIIbHOCTH; BIAJICHUE YCTHON U MHCbMEHHON PEYbI0, MOHOJIOTHYECKONH KOHTEKCTHOU PEYbIO.

OOy4Yaronmncs CMOXET:

3.

OIpeIeNIATh 3a/1a4y KOMMYHHKALUU U B COOTBETCTBUH C HEMl OTOMpaTh pedeBble CPeACTBa;

OTOMpaTh W KUCHOJIB30BaTh PEUEBBIE CPEJICTBA B MPOLIECCE KOMMYHHUKAILIMK C JAPYTHMH JIIOABMH (JHAJIOT B
rape, B MaJioil rpynme u T. 11.);

MIPEICTaBIATh B YCTHOW MJIM MMChMEHHOHN (popMe pa3BEPHYTHIHN TIIaH COOCTBEHHOM AESTENFHOCTH;
coOJIF0IaTh HOPMBI IYOJUYHOM pEeYd, perjaMeHT B MOHOJIOTe M JMCKYCCMM B COOTBETCTBHHM C
KOMMYHHUKATUBHOW 3a/1a4ei;

BBICKa3bIBATh U 0OOCHOBBIBATH MHEHHE (CYXKJIEHHE) U 3alpalliiBaTh MHEHUE MMApTHEPA B paMKaXx JIHaJIOra;
NPUHUMATH PEIICHUE B XOJI€ TUAJIOra U COTIIACOBBIBATH €0 ¢ COOECETHUKOM ;

CO3/1aBaTh MHCHMEHHBIC KIMIIMPOBAHHBIE W OPUTMHAJIBHBIE TEKCTHl C HMCIIOIB30BAHUEM HEOOXOIUMBIX
PEUYEBBIX CPEJICTB;

UCIIONIb30BaTh BepOabHbIE CPEICTBA (CPE/ICTBA JIOTHYECKONW CBSI3M) AJISI BBIICJIICHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYIIJICHUS;

UCIIONIb30BaTh HeBepOaJIbHbIE CPEICTBA MM HATJIAIHBIC MaTepHalbl, IOATOTOBJICHHBIE/ OTOOpPAHHbIE MOJ
PYKOBOACTBOM YUMTEIIS;

JieJ1aTh OLICHOYHBIA BBIBOJA O JOCTMIKEHMM LE€IM KOMMYHHMKALIMM HEMOCPEICTBEHHO II0CIE 3aBEPLICHMUS
KOMMYHUKATUBHOTO KOHTaKTa i 0OOCHOBBIBATH €r0.

dopMupoBaHHE U PA3BUTHE KOMIIETEHTHOCTH B O0OJAaCTH HCIOJB30BaHUS HHQPOPMALUOH- HO-
KOMMYHHKAIIMOHHBIX TexHonorui (nanee — UKT).

OOy4Jaronmmcs CMOXET:

[EJICHANPABJICHHO HCKAaTh M HCIIOIb30BaTh HWH(OPMALMOHHBIE PECYpChl, HEOOXOAMMBIC IJISI PEIICHUS
y4eOHBIX M TPAKTHYECKUX 3314, ¢ moMoIkio cpencts UKT;

BBIOMPATh, CTPOUTH U UCTIONB30BaTh a/IeKBaTHYIO HH(OPMAIIMOHHYIO MOJIENb AJIS IIEpe/ladyr CBOUX MBICIIEH
CpPE/ICTBaMH €CTECTBEHHBIX U (POPMAJIBHBIX S3BIKOB B COOTBETCTBHH C YCIIOBUSIMA KOMMYHHUKAIIWH;
BBIJIENATH UHPOPMAIIMOHHBIA acleKT 3a/1a4d, ONEepPUPOBaTh JAaHHBIMH, WCIOIB30BaTh MO- JIENb PEILCHHUS
3a/1a4y;

HCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHUH (BKIIOYas BHIOOP aIEKBAaTHBIX 3a7ade HMHCTPYMEHTAJbHBIX
IPOrpaMMHO-aNIapaTHBIX CPEACTB U CEPBUCOB) AJISl PEIICHUS] NHPOPMAIN - OHHBIX H KOMMYHHKAI[UOHHBIX
y4eOHBIX 33Ja4, B TOM 4YHCJIE: BBIYMCICHHE, HANMCAaHUE MHCEM, COUYMHEHMH, JOKJIAIO0B, pedepaTos,
CO3JIaHUE MPE3CHTALIUMI U JIp.;

HCHOJIb30BaTh MHPOPMALIUIO C YYETOM STUIECKHUX U IPABOBBIX HOPM;

co3laBarb HHGOPMALMOHHBIE PECYpChl PA3HOrO0 THMA W JUIA Pa3HbIX ayAMTOpPHH, coOJoaarh
MHPOPMAITMOHHYIO TUTHEHY ¥ MTPaBUiIa HHPOPMAIIMOHHOKN 6e30MacHOCTH.

IpenmeTHbIMu pe3yiabTaTamu o0yueHus ¢pusuke B 7-9 kinaccax sIBJISAIOTCH:

(dbopMHpoBaHNEe TPEACTABICHUA O 3aKOHOMEPHOW CBSI3M W I103HABAEMOCTH SIBICHUH TPUPOJBI, 00
OOBEKTHBHOCTH HAYYHOI'O 3HAHHS, O CHCTEMOOOpa3ywoIled poiu (U3WKH IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA; HAyYHOrO MUPOBO33PEHHS KaK Pe3ysIbTara Uu3y4eHHs] OCHOB
CTPOCHHUS MATEPHUH U (YHIAMEHTAIBLHBIX 3aKOHOB (PU3UKH;

® 3HAHUSI O NPUPOJE BAKHEHIIMX (PHU3NYECKUX SBICHHH OKPYKAIOIIEro MHpa ¥ HMOHMMAaHHE CMbICIA

(bU3MYECKNX 3aKOHOB, PACKPHIBAIOIINX CBSI3b N3yUECHHBIX SIBICHUIA;

(hopMHpOBaHNE TEPBOHAYANBHBIX TIPENCTaBICHUHA O (GHU3NYECKOW CYIIHOCTH SBJICHWUH MPUPOJIBI
(MEeXaHWYeCKUX, TEIJIOBBIX, SJIEKTPOMAarHUTHBIX W KBAaHTOBBIX), BHJAaX MaTepud (BEIIECTBO M TMOJE),
IBIDKEHHHM KakK crocoOe CyIIeCTBOBaHMS MAaTepHd; YCBOCHHE OCHOBHBIX HJEH MEXaHUKH, ATOMHO-
MOJIEKYJISIPHOTO YYEHHSI O CTPOCHHHM BEIIECTBA, HJIEMEHTOB 3JIEKTPOJMHAMHKHA M KBAHTOBOH (DH3HKU;
OBJIa/ICHHE MTOHATHIHBIM aIapaToM U CUMBOJIMYECKUAM SI36IKOM (DH3UKH;

® YMCHHA ITOJL30BAaThLCA METOAAMH HAYYHOI'O MCCJICAOBAHHA SIBJICHHH MpupoabI, MMPOBOAWUTH Ha6J'I}0IL€HI/I$[,

IUTAHUPOBATh M BBIMOJHATH OSKCIEPUMEHTHI, 00padaThBaTh pe3ylbTaThl W3MEPEHU, IPECTaBIATH
pe3yJIbTaThl H3MEPEHHH ¢ TIOMOIIBI0 Ta0uI, TpadukoB u GopMmyll, OOHAPYKHUBATH 3aBUCHMOCTH MEXKITY
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TOUKA \!Pocm

(U3HYIECKUME BEJIMYUHAMH, OOBSICHATH MOYYCHHBIC Pe3yJIbTaThl U JIEIaTh BBIBOJBI, OIICHUBATH TPAHUIIBI
MOrPEIHOCTEN PEe3yJIbTaTOB U3MEPEHUN;

® YMCHHUS NPHUMEHATh TCOPETUYECKHE 3HAHMSA MO (DU3MKE Ha MpPaKTHKE, pelarh (PU3MUeCKHe 3aaadyd Ha
MPUMEHEHHUE MOJTyYSHHBIX 3HAHUH;

® YMCHHS M HaBBIKM MPUMEHSTH TOTyYCHHBIC 3HAHWS JUIS OOBACHEHUS MPHHIMIIOB JIESHCTBUS BaXKHEHITHX
TEXHHYECKUX YCTPOHCTB, (paOOThI) MAIIMH ¥ MEXaHU3MOB, CPE/ICTB INEPEABMIKCHUS U CBSI3H, OBITOBBIX
pUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTUUECKHX MPOIIECCOB, PEIICHUS TPAKTUYECKHUX 3a/1a4 MMOBCETHEBHOM
KU3HH, oOecrieueHus: 0E30MacCHOCTH CBOCH JKM3HH, PAllMOHAIBHOTO TPUPOJIONONH30BAHUS U OXPaHbI
OKpY’KaroIei Cpebl; BIMSHNAS TEXHHUECKUX YCTPOHCTB Ha OKPYKAIOLIYIO CPemy;

® OCO3HAHUEC BO3MOKHBIX IPUYUH TEXHOTCHHBIX W 3KOJIOIMYCCKUX KaTaCTpO(b.

® (OCO3HaHHu¢ HCOGXOJII/IMOCTI/I IIPUMCHCHU A )IOCTI/I)KGHI/H\/'I (1)I/ISI/IKI/I U TEXHOJIOTUH AJid padvOHAJIBHOI'O
MIPUPOJIOTIOIH30BAHMUS,;

® OBJIAQJICHHEC OCHOBaMHU O€30MacHOTr0 HCIIOJIL30BAHUS E€CTECTBEHHBIX U MCKYCCTBEHHBIX JJICKTPUYECKHX U
MAarHUTHBIX TIOJEH, OJJIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBCHHBIX W HCKYCCTBEHHBIX
WOHM3UPYIONINX HM3Iy4YCeHHH BO HM30€kKaHWE WX BPEIHOTO BO3ICHCTBHSI HAa OKPYXAIOIIYIO Cpely H
OpraHu3M YeJIOBEKa;

e (QopmupoBaHue YyOESKICHHS B 3aKOHOMEPHOW CBSI3M M II03HABACMOCTH SIBIICHUH TIPHPOABI, B
O00BEKTHBHOCTH HAayYHOTO 3HAHUS, B BHICOKOW IIEHHOCTH HAYKH B Pa3BUTHU MATEPHAILHOW W TYXOBHOM
KYJIbTYPBbI JIFOACH;

® pa3BUTHE TEOPETUYECKOrO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHHMS YMEHUI YCTaHABIMBATH (DaKThI,
pa3nuuaTh TMPUYMHBI M CIENCTBUS, CTPOMTh MOJEJIM W BBIIBHTaTh THIIOTE3bl, OTHICKMBATh H
(hopMyHpoBaTh J0KA3aTENHCTBA BBIIBUHYTBHIX THUIIOTE3, BHIBOJUTH M3 JKCIEPUMEHTAIBLHBIX (DAKTOB U
TEOPETUIECKUX MOJIeNIel (PU3HIeCKUe 3aKOHBI;

® pa3BUTHC YMEHHsS IUIAHUPOBATH B MOBCEIHEBHOW >KU3HH CBOW JICHCTBUS C MPUMEHEHHUEM MOJTYYCHHBIX
3HAQHMH 3aKOHOB MEXAHUKH, ODJICKTPOIWHAMHMKH, TEPMOJAMHAMHUKU W TEIUIOBBIX SIBICHUH C LENbIO
cOepekeHns 3710POBbSI;

e (opMHpOBaHKE TMPEJCTABIICHUN O HEPAIMOHAILHOM HCIIOJL30BAaHUU MPUPOJHBIX PECYPCOB U DHEPTUH,
3arpsi3HEHUH OKPYKAIOILEeH CPe/Ibl KaK CJICACTBHE HECOBEPIICHCTBA MAIIIMH U MEXaHU3MOB.

® KOMMYHHMKAaTHBHBIC YMEHHsS: JIOKJIAJbIBaThb O pe3y/bTaTaX CBOETO HCCICIOBAHMS, y4acTBOBaTh B
JMCKYCCHH, KpaTKO M TOYHO OTBEYATh Ha BOIPOCHI, MCIIONB30BATh CIIPABOYHYIO JIUTEPATypy U APYTrHe
HCTOYHUKHU MHOpMAInH.

BbInyCKHUK HAYYHUTCH:

co0JII0aTh ITpaBUJjIa 0€30IaCHOCTH U OXpaHbl TPyAa IIpH padore ¢ yueOHBIM U JJA00PaTOPHBIM 000PYI0BaHUEM;

NOHMMATh CMBIC]I OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (U3HMYECKOEe Telo, (puamueckoe siBlieHHE, (U3MdecKas
BEIIMYMHA, €THHUIBI H3MEPCHUS;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTH IMPH MOMOIMIM (PU3NUECKUX METOIOB; AHAIU3HPOBATH
OT/ICJIbHBIC ITAIIbI TPOBEICHUS UCCIICJOBAHUI U MHTEPIIPETUPOBATH PE3yIIbTaThl HAOIIOICHUI U OTIBITOB;

CTaBHUTH OMNBITHI MO WCCIICAOBAHUIO (DU3MUECKUX SBICHUN WM (U3MIECKUX CBOWCTB TeJ 03 WCIIONb30BAHHMS
NPSMBIX U3MEPEHUIT; IPH 3TOM (POPMYIMPOBATH MPOOIEMy/3a1auy YIeOHOr0 IKCIICPUMEHTa; COOMPATh YCTaHOBKY
13 TIPEJJIOKEHHOr0 000PYI0OBaHHUST; TIPOBOUTH OMBIT U (JOPMYITHUPOBATH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHNN UCCIEIOBaHMS (PU3HUSCKUX SIBJICHUN U3MEPHTEIBHbBIC IPUOOPHI HCIOIB3YIOTCS
TG KaK JATYUKU U3MEpeHUs: PU3NIECKUX BEIMYHUH. 3alMCH MMOKA3aHWH MPSIMBIX U3MEPEHUI B ATOM Ciydae He
TpeOyercsl.

NOHUMATh POJIb IKCIIEPUMEHTA B MOJIYYCHUN HAYYHOU MH(OpPMAINH;

MPOBOJUTH MpPSMBIE HM3MEpPEHHs (PU3NMYCCKUX BEIMYMH: BpPEMs, pACCTOSHHWE, Macca Tella, O0beM, CHIIA,
TeMmIeparypa, atMoc(epHoe aBIICHHE, BIAXHOCTh BO3IyXa, HANpsDKEHHE, CHJa TOKA, paJlalloHHBIA (oH (C
WCIONB30BaHUEM JIO3UMETPa); TPH 5TOM BBIOUPATh ONTUMANBHBIN CIIOCOO W3MEpeHWs] W HCIOJL30BATh
MPOCTEHIIINE METO/IbI OLICHKH MOTPEITHOCTEH N3MEPEHHH.

[Mpumeuanue. Jlrobast yueOHas mporpamMma JODKHA OOECIeYMBaTh OBJIAJICHUE MPSIMBIMHA H3MEPCHUSMH BCEX
MEPEUNCICHHBIX (PU3UICCKUX BEITUYHH.
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MPOBOJUTH HCCIIEIOBAHNE 3aBUCHMOCTEH (PM3MYECKUX BEJMYMH C MCIOJH30BAHUEM TMPSIMBIX U3MEPEHHUH: MpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHPOBAThH PE3YNIbTAThl MONTYyUYCHHOW 3aBUCUMOCTH (PH3UYECKUX BEIMYHH B
BHU/Ie TaOIHIl ¥ TPa(huKOB, eNaTh BHIBOABI 10 pe3yJIbTaTaM UCCIIEIO0BAHMS;

MPOBOJUTH KOCBEHHbIE WM3MEpeHUs (HU3UUECKHMX BENWYHMH: IIPH BBIIOJIHEHHM W3MEPEHH coOupaTh
IKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAysl IPeNIoKEHHOM WMHCTPYKUMH, BBIMUCIATH 3HAYEHHE BEIWYMHBI H
aHaJIM3UPOBATH MOMYUYEHHBIE PE3YJIBTAThI C YUETOM 33JJaHHON TOYHOCTH U3MEPEHHH;

AHAJIM3UPOBATh CUTYallMH IMPAKTUKO-OPHEHTHPOBAHHOIO XapakTepa, Y3HaBaTh B HUX NPOSBIECHUE M3YUEHHBIX
(u3nUecKuX SBICHUI WM 3aKOHOMEPHOCTEH M IPUMEHSITH MEIOIIMECS 3HAHUS 111 UX O0BSICHEHNUS;

MOHUMATh TMPUHIMIIEI JEUCTBHS MAallldH, MPHUOOPOB M TEXHUYECKHUX YCTPOMCTB, YCIOBHS MX 0O€301MacHOro
MCIOJIb30BAHMS B TOBCETHEBHOM KHU3HH;

UCMOJB30BaTh MPH BBINOJIHEHUH YYeOHBIX 33Jlad HAYYHO-TIONYJISIPHYIO JUTEpaTypy O (PU3HYECKHX SBICHUSX,
CIIPaBOYHBIE MAaTEpHAIIBI, pecypchl IHTEpHeET.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

OCO3HaBaTh LIECHHOCTh HAYYHBIX UCCIIEJIOBAHUH, pOJIb (U3UKU B PACIIMPEHUH MTPECTABICHUI 00 OKpyXKaroleM
MHpE U €€ BKJIAJ B YIy4IIEHUE KaueCTBa KU3HU;

UCIIONb30BaTh IIPUEMBI TOCTPOCHUS (DU3MYECKUX MoOpened, mHoucka Hu (HOPMYIMPOBKH JJOKA3aTEIbCTB
BBIIBUHYTBIX THIIOTE3 U TEOPETHIECKUX BBIBOAOB HA OCHOBE SMIIMPUYECKH YCTAHOBIICHHBIX (PaKTOB;

CpPaBHUBATh TOUYHOCTh U3MEPEHUS (PU3NIECKUX BEJMYMH MO BEMYMHE WX OTHOCHTEIBHOW MOTPEIIHOCTH MPU
IIPOBEIEHUM IIPSAMBIX U3MEPEHU;

CaMOCTOSTENILHO IPOBOANUTE KOCBEHHBIE U3MEPEHHUS U UCCIIEAOBaHNA (PU3HUECKUX BEIIMYHMH C UCIOIb30BAaHHEM
Pa3IMYHBIX CIOCOO0B M3MEpeHHs (PM3MIECKUX BEINYMH, BBIOUPATh CPECTBA U3MEPEHHS C yIETOM HEOOXO0IUMOM
TOYHOCTH M3MEPEHUH, 0OOCHOBBIBATH BHIOOP CIIOCO0a M3MEPEHHs], aJIeKBAaTHOTO MOCTABJICHHON 3a/1aue, POBOAUTD
OLIEHKY JJOCTOBEPHOCTH MOJIY4YE€HHBIX PE3YJIbTATOB;

BOCIIPpUHAMATh MH(OPMAIMIO (PU3HUECKOr0 CONECp)KaHHWsS B HAYYHO-TIOMYJISIPHOM JIMTEpaType M CPEeacTBaX
MaccoBoi WHGOpPMAIK, KPUTUYECKH OLIEHMBATH MOJMYYECHHYIO WH(MOPMAIUIO, aHAIM3UPYS €€ COJepKaHHEe H
JaHHBIe 00 NCTOYHHKE HH(pOpPMAINY;

CO03/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHNS O (PU3NYECKUX SBICHUSAX HA OCHOBE HECKOJIBKUX
HMCTOYHHUKOB HH(OpPMAIIMK, CONPOBOXIATh BBICTYIJICHWE MNpPE3CHTALMEH, yYMThIBasi OCOOEHHOCTH ayIUTOPHUH
CBEpPCTHUKOB.

Mexannueckue IBJICHUSA

BbInyCKHUK HAYYHMTCH:

pacCiio3HaBaTb MEXAHUYCCKUEC ABJICHUA U O00BSICHITH HA OCHOBE UMECIOIINUXCA 3HaHWII OCHOBHBIE CBOMCTBA MJINA
YCIOBHSL MNPOTEKAaHUs OTUX SBJICHUH: PABHOMEPHOE M HEPAaBHOMEPHOE JIBH)KEHHE, PABHOMEPHOE W
PaBHOYCKOPEHHOE MPAMOIMHEHHOE ABM)KEHNE, OTHOCUTEIIBHOCTh MEXaHMYECKOTO JBIXKEHHS], CBOOOTHOE NailecHIe
TeJl, pPABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, WHEPIHUSA, B3aUMOJIEHCTBHE TeJ, peaKTUBHOE JABI)KEHHE, IIepeada
JaBJICHUs] TBEPABIMH TeJlaMH, >KUAKOCTSIMA M Ta3aMH, aTMOC(epHOe [aBJieHUE, IUIaBaHUE TeJl, PaBHOBECHE
TBEPABIX TeJ, HMMEIONMX 3aKpEIUIEHHYI0O OCh BpallleHus, KojeOaTelbHOe IBHMXKEHHE, PE30HAHC, BOJIHOBOE
IBIDKEHHE (3BYK);

OIMCHIBATh M3YYEHHBbIE CBOMCTBA TEJI M MEXaHWYECKHE SBJICHMS, MCHONb3ys (pU3MYecKHe BEJIMYMHBL IYTh,
nepeMeleHne, CKOpocTb, yCKOPEHHE, Iepro] 00pallieHns1, Macca Tela, IVIOTHOCTh BEIeCTBa, CHJIa (CHJa TSDKECTH,
CHJIa YIPYrOCTH, CHJIa TPEHHA), AABJICHUE, WUMIYJbC Tella, KHHETWYEeCKas DHEPrHsi, MOTEHLIWAbHAs SHEeprus,
MexaHuveckast pabora, Mexanndeckast MourHocTs, KIIJI mpu coBepiieHHr paboThl ¢ UCTIONb30BAHUEM ITPOCTOTO
MEXaHH3Ma, CHJIa TPEHHUS, aMIUIMTYyAa, TEepPHOA W YacToTa KoseOaHWi, JJIMHAa BOJHBI M CKOpPOCTH €€
pacmpocTpaHeHusl; MPH ONHWCAHWHM TPABHIBHO TPAKTOBATh (M3WYECKUH CMBICI HCHONB3YyEeMBIX BEIHYHH, HX
0003HAYCHUSI U CJUHUIBI M3MEPEHUS, HAXOAUTH (OPMYJIBbI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYI0 BEIMUMHY C
JIPYTHMU BEIMYNHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKON BETMUNHBL;

aHAIM3MUPOBATh CBOMCTBA TeJl, MEXaHWMYECKHE SIBJICHHSI M MPOLECCHI, MCIONb3yd (pU3MvecKkre 3aKOHBI: 3aKOH
COXpaHEeHHs SHEPrud, 3aKOH BCEMHUPHOTO TACOTEHHS, MPHHIUI CYNEPHO3ULIMH CHJI  (HAXOXKAEHHUE
paBHonelicTByromeit cunbl), I, 11 u Il 3akonbl HproToHa, 3aKOH COXpaHEHHUS HWMITYNIbCa, 3aKOH ['yka, 3aKoH
IMTackans, 3akoH ApxuMena; IpU 3TOM pas3iinyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M €r0 MaTeMaTHYECKOe
BBIPAXKEHHE;

pa3nuvaTh OCHOBHBIE IMPH3HAKA HM3YUYEHHBIX (U3MYECKUX MOJENei: MaTephalbHas TOYKA, HHEpIUaIbHas
CHUCTEMA OTCUETA;
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pemarb 3aJauu, UCIOoJb3Ysl GU3MUECKUE 3aKOHBI (3aKOH COXpaHEHHs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHHUS,
npuHuun cyneprnosuuuu cui, I, I u II 3akonsl HptoTOHA, 3aKOH COXpaHEHUs HUMITYJbCa, 3aKOH ['yka, 3aKOH
[Mackans, 3akoH Apxumena) U (GOpMyIbl, CBS3bIBAIONME (U3UIECKHE BEIUYUHBI (ITyTh, CKOPOCTH, YCKOPEHHE,
Macca Teja, IUIOTHOCTh BEINECTBA, CHJIA, JABICHUE, UMIIYJbC TEJla, KUHETUYECKas SHEPrus, MOTCHIMAabHAs
SHEPTHsl, MEXaHH4YecKas pabora, MexaHmdeckas MomHocTb, KI1/1 mpocToro Mexann3ma, cuiia TpeHUs CKOJILKEHNS,
kodpPUIMEeHT TpeHHs, aMIUIMTyJa, TepHON M 4YacToTa KojeOdaHWi, /JJIMHA BOJHBI M CKOPOCTH €€
pacrpocTpaHeHus): Ha OCHOBE aHAJM3a YCJIOBHS 3aJladll 3alHMCBIBATh KPAaTKOE YCIOBHUE, BBLACIATH (PU3HMUECKUE
BEJIMYMHBI, 3aKOHBI U (POpMyIbI, HEOOXOAMMBIE JJISl €€ pellleHHs, TPOBOJUTH PAcUeThl U OIIEHUBATH PeajbHOCTD
MOJTyY€HHOr0 3HaUYeHHs! (PU3NUECKON BEINUMHBL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

MCIIOJIb30BaTh 3HAHUS O MEXaHWYECKUX SBJICHUSAX B TIOBCEAHEBHOM KU3HH JIJIsI 0OecrieyeHns: 6e30macHOCTH pU
oOpaieHru ¢ npubopaMM M TEXHUYECKUMHU YCTPOHCTBAMHM, I COXPAHCHHS 370POBbS M COOJIFOJCHUS HOPM
9KOJIOTUYECKOTO MOBENECHUS B OKPYXKAIOIIEH Cpene; NPUBOIUTH IMPUMEPHl MPAKTHUECKOTO HCIOJIB30BaHUS
¢u3nueckux 3HAHMH O MEXaHWYEeCKUX SABJICHMAX M (U3WYECKMX 3aKOHAX; IPHUMEpBl HCIIOIb30BaHUS
BO300HOBIISIEMBIX HCTOYHUKOB 3HEPTUHU; IKOJIOTHUECKUX TIOCIIEACTBUI NCCIEA0BAHNA KOCMUYECKOr 0 IPOCTPAHCTB;

pa3nMyaTh rpaHULbl IPIMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHMMATh BCEOONMI XapakTep (pyHAaMEeHTaIbHBIX
3aKOHOB (3aKOH COXpPaHEHUS MEXaHUYECKOM HHEpPIUWHM, 3aKOH COXPAaHEHMsI MMIIyJbCa, 3aKOH BCEMHUPHOIO
TATOTEHUS) U OrPaHMYEHHOCTD MCIIOIB30BAHMS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HaXOIUTh aJIeKBATHYIO MPEUIOKEHHON 3amade (U3MYECKyI0 MOelb, pa3peniaTh MpodjeMy Kak Ha OCHOBE
MMEIOINXCA 3HAaHUM 110 MEXAaHUKE C HCITOJIb30BaHNEM MaTEMAaTHYECKOro anmnapara, Tak U Ipd TOMOIIN METOJ0B
OLIEHKHU.

TemioBble siBJeHUS

BepinycKHUK Hay4uTCH:

pacro3HaBaTh TEIUIOBBIE SBJICHHS U OOBACHSITH Ha 0a3e MMEIONIMXCS 3HAHWI OCHOBHBIE CBOWCTBA WIIM YCIIOBUS
MPOTEKaHUsl 3TUX SBJICHUI: MuQQy3us, n3MeHeHHe o0beMa Tel NpU HarpeBaHWu (OXJaxaeHuH), Ooibplias
C)KUMAeMOCTh Ta30B, Majas C)KUMAaeMOCTb JKMJKOCTEH M TBEPIbIX Tel; TEIUIOBOE DPAaBHOBECUE, UCIAPEHHE,
KOH/JICHCAIUS, TUIABJICHNE, KPUCTAIUTH3AIMS, KUIICHNE, BIAYKHOCTD BO3/yXa, Pa3IMYHbIE CIIOCOOBI TETUIONepeIadn
(TenyIonpoBOIHOCTb, KOHBEKLMS, W3Iy4EHHE), arperaTHble COCTOSHUS BELIECTBA, MOIJIOIICHHE SHEPrud IpU
WCTIapEHNH JKUIKOCTH U BBIJICTICHUE €€ TIPU KOHJICHCAINH MTapa, 3aBUCUMOCTh TEMIIepaTypbl KUIIEHUS OT JaBJICHHS;

OIUCHIBATh U3YUYEHHbIE CBOMCTBA T€J U TEIUIOBBIE SBJIECHMS, UCIOJb3Ys (PU3MUECKHE BEIMUMUHBI: KOIHMYECTBO
TEIUIOTHI, BHYTPEHHSSA SHEPrHsl, TEMIEpATypa, yleibHas TeIJIOEMKOCTh BEIIECTBa, YAeIbHAas TEIUIOTa IJIaBJICHUS,
yaelbHas TeIoTa napooOpa3oBaHMs, yelbHAas TEIUIOTA CrOpaHus TOIMJIMBA, KOI(PUIIMEHT MOJIE3HOr0 JeHCTBHS
TEIUIOBOTO JIBUTATENs; IPU ONMHCAHWHU MPAaBUJIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIOIb3YyEeMbIX BEJIWYHH, WX
0003HAYCHUSI U E€OUHUIBI M3MEPEHHUS, HAXOAUTHb (POPMYJIbI, CBA3BIBAIOIIME AAHHYIO (U3UYECKYIO BEIMYUHY C
JPYTUMH BETMYMHAMH, BBIYUCIISITH 3HAUCHUE PU3MUECKON BEITMUNHBI;

aHAJIM3UPOBATh CBOWCTBA TEJl, TEIJIOBBIC SBJICHHUS M IPOLECCHI, UCIIONb3Ysl OCHOBHBIEC IOJIOXKECHUS aTOMHO-
MOJIEKYJISIPHOTO YUSHHUS O CTPOESHHUH BEIIECTBA U 3aKOH COXPaHEHHS SHEPIUH;

pa3nuyath OCHOBHBIC IIPU3HAKHA U3YyUEHHBIX (PH3UUYECKUX MOJIEJIEH CTPOCHUS ra30B, KHUIKOCTEH U TBEPIBIX TEI;

HPUBOANUTH MIPUMEPBI IPAKTHIECKOTO MCIIOIb30BaHMUS (PU3NUECKUX 3HAHUH O TEIIIOBBIX SIBJICHUSX;

peliaTh 3aa4, UCIOJb3Ysl 3aKOH COXPAHEHHs SHEPrHd B TEIUIOBBIX Ipoleccax U (HOpMyIibl, CBSI3BIBAIOLINE
¢u3nveckue BENMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa, yJelbHas TEIIOEMKOCTh BEIECTBA, yAETIbHAs
TEIIOTa IUIABJIEHUS, YAeTIbHAs TeIUIoTa MapooOpa3oBaHMs, YAeNbHas TEMJ0Ta CTrOpPaHUs TOIUIMBA, KO3(D(MHUIIMEHT
MOJIE3HOrO JIeHCTBHSI TEIIOBOTO JBUTATENs): HA OCHOBE aHAlM3a yCJIOBUsS 3aJ1aull 3alMHUCHIBaTh KPATKOE YCIIOBHUE,
BBIJICIATH (PU3HUECKUE BEJIMYMHBL, 3aKOHBI U (hOpMYIIBI, HEOOXOUMBIE JJISI €€ PEIICHUs, IPOBOANUTH PacyeTsl U
OLICHUBATh PEaIbHOCTh MOIy4YE€HHOr0 3HaueHHs (PU3UIECKONH BETUIHUHBL.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

UCIIONIb30BaTh 3HAHMS O TEIJIOBBIX SIBJICHUSX B MOBCEIHEBHOM KM3HU NI oOecredeHHsl 0e30MacHOCTH IpH
oOpameHun ¢ mpudopaMu W TEXHHYECKUMH YCTPOMCTBAMHM, U COXPAHEHHS 3J0POBbS M COOIIONEHHS HOPM
HKOJIOTMYECKOr0 TMOBEJCHUS B OKpYXKAIOIEH cpere; NPUBOIUTH MPUMEPHI SKOJIOTMYECKUX MOCIEACTBUNA paboThI
JIBUTATENIe BHYTPEHHETO CrOPAHHS, TETUIOBBIX M THAPOAIIEKTPOCTAHIINIA;

pa3nuyaTh rpaHUIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh BCEOOIHMI XapakTep QyHIaMEeHTaIbHBIX
¢u3MUEeCKNX 3aKOHOB (3aKOH COXPAHEHHS SHEPriH B TEIJIOBBIX NPOLECCAaX) U OTPaHMYCHHOCTH MCIOTb30BAHHS
YaCTHBIX 3aKOHOB;
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HaxOJMTh aJCKBATHYIO TMPEIOKCHHON 3amade (PU3MUECKYI0 MOJENb, pa3peliaTh Mpo0ieMy Kak Ha OCHOBE
MMEIOIINXCA 3HAHUHN O TETUIOBBIX SIBJICHUSAX C MCIOJIH30BAHHEM MAaTeMaTHYECKOTrO armapara, TaK U MpH MOMOIIN
METOOB OLIEHKH.

3J’I€KTpI/I‘IeCKI/Ie H MAarHUTHbBIC AABJICHUA

BbINyCKHUK HAYYHMTCSH:

pacro3HaBaTh 3JIEKTPOMATHUTHBIC SBJICHUS U OOBSICHSATH HA OCHOBE MMEIOIIMXCS 3HAHU I OCHOBHBIE CBOWMCTBA
WM YCIIOBHS MPOTEKAHUS 3TUX SBJICHHUI: DIICKTPU3AIHs TEJ, B3aUMOICHCTBHE 3aPAI0B, JIEKTPUUECKUN TOK U €ro
JeWcTBUS (TEIUIOBOE, XHMHUYECKOE, MAarHWTHOE), B3aMMOJCHCTBHE MATrHWTOB, 3JCKTPOMArHUTHASs WHIYKIIHS,
ﬂeﬁCTBHe MAarHuTHOrO I10JIs1 Ha IMPOBOJHHMK € TOKOM M Ha ABMXYIIYIOCA 3aps’KCHHYIO 4YacCTULy, HeﬁCTBHe
JNIEKTPUYECKOTO TIONS HA 3apPSDKEHHYIO YaCTHILY, DJICKTPOMArHUTHBIC BOJHBI, MPIMOJIMHEWHOE PacHpoCTpaHCHHE
CBeTa, OTPaKEHHE U MPEJIOMIICHUE CBETa, IUCIICPCHUs CBETA.

COCTaBJIATH CXEMBI DJICKTPHUCCKHUX IEMel ¢ IMOCIeI0BaTeIbHBIM U MapajuiebHBIM COSANHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIC 0003HAYCHHS DJICMECHTOB JJIEKTPUUYCCKUX LeNel (MCTOYHHMK TOKA, KIIOY, PE3UCTOP, PEOCTAaT,
JIAMITOYKa, aMIIEPMETP, BOIILTMETD).

WCIOJIB30BaTh ONTHYECKUE CXEMBI JJIs TOCTPOCHUS M300paKEHHUH B MJIOCKOM 3epKaJic U COOMPAIOIIeH JTHH3E.

OIHCHIBATh HM3y4YCHHBIC CBOMCTBA TEJ W DIIEKTPOMATHUTHBIC SBIICHUS, UCHOJB3Ys (U3MYECKUE BEIUYUHBL:
JNIEKTPUYECKUI 3apsi]l, CHJIa TOKA, DIICKTPUUCCKOE HAMPSHKEHUE, SJICKTPHIECKOE COMPOTURIICHHUE, YCITBHOS
COIIPOTHBIICHUE BEIECTBA, PabOTa AIEKTPUIECKOTO IOJISI, MOIITHOCTh TOKa, (POKYCHOE PacCTOSHHE U ONTHYECKAS
CHJIa JINH3BI, CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI M YACTOTA CBETA; MMPU OMHUCAHUU BEPHO TPAKTOBAThH
(UBMYECKUH CMBICT HCIOJB3YEMbIX BEIMYHMH, WX OOO3HAYCHUS W CIUHUIBI M3MEPCHHUS; HAXOIAUTh (OPMYIIHI,
CBSI3BIBAONIHE JAHHYIO (PU3UYECKYIO BEJMUUHY C IPYTUMH BEIIMUMHAMHU.

aHAJTM3UPOBATh CBOMCTBA TEJ, DJICKTPOMATHUTHBIC SIBJICHUS W TIPOLECCHI, UCIONB3Ys (U3UUECKUE 3aKOHBI:
3aKOH COXpaHEHWs DJIEKTPUUYECKOro 3apsaa, 3akoH Owma Jisi ydacTka nend, 3akoH Jlxoyns-JIeHia, 3akoH
MPSMOJIMHEHHOTO PACIPOCTPAHCHUSI CBETa, 3aKOH OTPAaKCHHs CBETA, 3aKOH IPEJIOMIICHUS CBETa; IMPU ITOM
pa3nmyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M €0 MaTEMAaTUYECKOE BhIPAKCHHUE.

MPUBOIUTH MPUMEPBI IPAKTHUECKOTO UCITOIL30BAHUS (PU3MUICCKUX 3HAHUH O DIIEKTPOMArHUTHBIX SBICHHUIX

peliath 3a1a4u, UCIob3ys (pU3MUecKrue 3aKOoHbI (3akoH OMa /I ydacTka nenu, 3akoH J[xoynsa-JIeHna, 3aKoH
MPSIMOJIMHEWHOT'O PAaCIPOCTPAHEHHS CBETa, 3aKOH OTPaKEHHUsS! CBETA, 3aKOH IMPEJIOMIJICHHUS CBETa) U (hOPMYJIBI,
CBsI3bIBAtONME (DU3UUECKHE BEIUYMHBI (CHJIa TOKA, DIEKTPUUECKOE HANPsLKEHHE, DIIEKTPUUECKOE COMPOTHUBIICHHE,
yJeTbHOE COMPOTHBIICHUE BEIIECTBA, Pa0dOTa JIEKTPHUYECKOTO IMOJIsl, MOIHOCTh TOKA, (DOKYCHOE PAcCTOSHUE H
OIITUYCCKAaA CUJia JIMH3bI, CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, (I)OpMny)I pacucra
ANIEKTPHYECKOTO COMPOTURIICHUS MTPH MOCIICIOBATSIILHOM U TTApasUICIbHOM COSTUHEHUH MTPOBOTHIKOR): HA OCHOBE
aHaNM3a YCIIOBHsI 3aJ]aull 3alMChIBaTh KPAaTKOE YCIIOBHUE, BBIICIATh (pU3MUECKUEe BEIUUUHBI, 3aKOHBI U (POPMYIIHI,
HeO6XOlII/IMI)Ie 1 €€ pClICHUA, IMPOBOAWUTL PpaCd€Tbl M OLCHHBATH pPEAJIbHOCTH IIOJIYYCHHOI'O 3HAYCHUA
(hm3IUeCKOM BEeTMINHBIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

UCMONB30BaTh 3HAHUS 00 JJIEKTPOMAarHUTHBIX SIBJICHHSX B TIOBCEAHEBHOW KHM3HH JJisI OOCCIeUeHHsI
0€30MacHOCTH MpH OOpaIlleHHH ¢ MPUOOPAMU M TEXHUUCCKUMH YCTPOWCTBAMH, JUIS COXPAHCHHUS 3I0POBbS U
COONIOJICHNsT HOPM DKOJIOTHUYECKOTO TIOBEACHHUS B OKpY)Karolled cpejie; TNPUBOIUTH TPUMEPHl BIHSHUS
AIIEKTPOMArHUTHBIX U3TYYECHUH HA JKHBBIE OPraHU3MBI;

pa3nyaTh rPaHUIBI MPUMEHUMOCTH (H3MUECKUX 3aKOHOB, MOHUMATh BCEOOIHH XapakTep (QyHIaMEHTaTbHBIX
3aKOHOB (3aKOH COXPaHEHUS IEKTPHIECKOTO 3apsia) U OrpaHUdEeHHOCTh UCTIONB30BAHMSI YaCTHBIX 3aKOHOB (3aKOH
Owma st yyacTka nen, 3axoH Jlxoyns-Jlenma u ap.);

UCMONB30BaTh TPHEMBI TOCTPOCHUS (H3UYSCKHX MOJIEel, IMoucka W (OPMYIHUPOBKH JIOKAa3aTeIbCTB
BBIIBUHYTBIX THITOTE3 U TEOPETUUIESCKUX BBIBOJOB Ha OCHOBE SMIMPHIECKH YCTAHOBJICHHBIX (haKTOB;

HAXOJUTh AJICKBATHYIO MPEIJIONKESHHONW 3a/ade (PU3MYECKYI0 MOJEIb, pa3peniath mpodieMy Kak Ha OCHOBE
HMEIOIINXCS 3HAHUH 00 3JICKTPOMArHUTHBIX ABJICHHUAX C UCIOJIB30BAaHUEM MAaTeMaTHYeCKOro anmnapara, Tak U Ipu
MTOMOIII METO/IOB OLICHKH.

KBaHTOBBIE SIBJIEHHS
BeinycKHUK HayuuTCH:

pacro3HaBaTh KBAHTOBBIC SIBIICHHMS M OOBICHATH HA OCHOBE HMEIOIIMXCS 3HAHWH OCHOBHBIE CBOWMCTBA HJIH
YCIIOBHSI TIPOTEKAHUS 3THX SIBJICHUN: €CTECTBEHHAs W HMCKYCCTBEHHAS PaJMOaKTUBHOCTH, O-, - W y-WU3IyUeHHS,
BO3HHKHOBCHHE JINHEWIATOTO CIIEKTPA U3TyUEHHS aTOMa,;
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OIHCHIBATh M3yYCHHbIE KBAHTOBBIC SIBICHUS, UCIIONB3Ys (U3MUECKHE BEJIMYMHBI: MACCOBOE YHCIIO, 3apsa0BOE
YHCII0, TEPUO]] IMOJypacnazaa, SHeprus (HOTOHOB; NMPHU ONMCAHWM TPABIIIBHO TPAKTOBATh (DM3MUYECKUH CMBICIT
UCTIONB3YEMbIX BEJIMYMH, UX 0003HAYCHHS U SAMHUIBI M3MEPEHUS; HAaXOIUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(hM3UYECKyIO BEIMYMHY C APYTHMH BEIMYUHAMH, BEIYUCIISITH 3HAUCHHE (PU3NYECKON BEINYNHBL;

AQHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, HCIIONB3ys (pU3MUecKHe 3aKOHBI M IOCTYJIAThl: 3aKOH COXPaHEHMS
SHEPTUH, 3aKOH COXPAaHEHHS 3JIEKTPUYECKOro 3apsija, 3aKOH COXpPaHEHHsS MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH
W3Iy4YeHUs M TOTJIOIIEHUS CBETa aroMOM, IpPH 3TOM pa3jiMuaTh CJIOBECHYI (DOpPMYJIMpPOBKY 3aKOHa M €ro
MaTeMaTHYECKOE BBIPAKEHUE;

pasn4aTh OCHOBHBIE IIPU3HAKU TUTAHETAPHOW MOJIENH aTOMa, HYKJIOHHOM MOZIENT aTOMHOTO SIIpa;

MIPUBOJUTH TPUMEPHI MPOSABIICHUS B MPUPOJIE U MPAKTUIECKOTO UCIIOIb30BAaHUS PaIHOAKTUBHOCTH, SIAEPHBIX U
TEPMOSIIEPHBIX PEAKIINH, CIIEKTPAIbHOTO aHAJIM3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

WCIOJb30BaTh MOJMyYEHHbIE 3HAHUS B MOBCEAHEBHOM XW3HM IpPU OOPALICHUH C MPUOOpaMH M TEXHUYECKUMH
yCTpOHCTBaMH (CUETUMK MOHM3UPYIOUIMX YaCTHIl, JO3UMETP), U1 COXPAHEHHUS 3/10POBbS M COOJIONCHUS HOPM
9KOJIOTHYECKOTO MTOBEICHUS B OKPYIKAIOIIEH CpelIe;

COOTHOCHTB SHEPTHIO CBSA3M ATOMHBIX A7ep ¢ Ae(PEeKTOM Macchl;

IPUBOIUTH TNPUMEPHl BIUSHUSA PATUOAKTUBHBIX H3IY4YEHUH Ha JKUBbIE OPraHU3Mbl, I[IOHUMAaTb IPHUHIIMII
JEMCTBHS JO3UMETpA U Pa3IuyaTh yCIOBHS €ro UCIONb30BaHMS;

HNOHMMATh HKOJIOTHYECKHE MPOOIEMbl, BOSHUKAIOIIME TPH MCIIOIb30BAaHUM ATOMHBIX JIEKTPOCTAHIMM, U ITyTH
peleHus 3TUX npo0seM, MepPCIeKTHBBI UCIIOIb30BAaHMsI YIIPaBISIEMOr0 TEPMOSIEPHOTO CHHTE3A.

JJIeMeHTbI ACTPOHOMMH
BbINyCKHUK HAYYHUTCS:
YKa3bIBaTb HAa3BaAHUA IIJIAHCT CoHeyHon CUCTCMBI; pa3jini4aTb OCHOBHBIC IMPU3HAKHA CYTOYHOI'O BpallCHUA
3Be3qHoro HeOa, mBrkenws Jlynsr, CoNHIlA ¥ IIJTAHET OTHOCHUTENBHO 3BE3]T;
IIOHMMATDb pa3jIindus MCKIY FeﬂPIOHeHTpPI‘-IeCKOﬁ u FeOHeHTpH‘IeCKOﬁ CUCTCMaMH1 MHUpaA,
BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTD HAYYUTHCH:
YKa3bIBaTh O6HII/IC CBOMCTBA M OTJIMYHS IJIAHET 3€MHOM T PYHIbl U MIJIAHCT-TUTAHTOB; MAJIbIX TCJI Comueynon
CUCTEMBI M OOJBIINX IJIAHET; MOJIb30BATHCS KAPTOH 3BEe3IHOr0 HeOa MpH HAOTIOMEHUIX 3BE3IHOTO Heba;
pa3inuaTh OCHOBHBIC XapaKTEPUCTHUKU 3Be3l (pa3Mmep, IBET, TEeMIIepaTypa) COOTHOCHTH I[BET 3BE3IbI C €€
TeMIEepaTypoil;
paszIuyaTh TUIIOTE3bI O TPOUCXOKACHIN CONMHEYHONU CHCTEMBI.

Conep:xxanmne yueOHOro npeamera «®@usuka» B 7-9 kiaccax.

7 kJ1acc
(68 gacos, 2 yaca B HEIEIIO)
1. BBenenne (4 yaca)

[Ipeamer u MeTombl (HU3MKU. DKCIEPUMEHTAJBHBIA METOJ M3y4deHHs NpHpoiabl. V3MepeHue (H3NYeCKHX
BeinuuH. [lorpemmocts u3Mmepenus. OOoOmIeHHEe pe3ylbTaToB JKcmepuMeHTa. HaOmroneHue mpocredmmx
SIBJICHU W TPOIIECCOB NPUPOIBI C TMOMOIIBIO OPraHOB YYBCTB (3peHHs, CilyXa, ocszaHus). Vcmome3oBaHue
MPOCTEHIINX W3MEPUTEIBHBIX TPUOOpoB. CxemMaTHdeckoe N300pakeHNue OIMBITOB. MeTo/bl MOMyYeHUsl 3HAHUH B
¢usnke. PUsNKa U TEXHHUKA.

JlabopaTopHas padora.

1.Ompenenenye meHsl IEIeHN U3MEPUTETHHOTO TPUdopa.

I1. IlepBoHayabHbIE CBEJIEHUS O CTPOEHHUH BellecTBA. (5 4acoB.)

['mnoTes3a 0 JUCKPETHOM CTPOCHUH BemecTBa. MoseKyibl. HenpepbIBHOCTh M XaOTHYHOCTh JABHIKCHUS YaCTHII
BentectBa. Juddysus. bpoyHoBckoe nBmkenue. Monenu rasza, ®UAKOCTH M TBEpAOro Tena. B3aumonencTBue
YJaCTHII BelecTBa. B3anMHOE MpUTSHKEHHE W OTTAIKHBAHHUE MOJIEKYIL. TpH COCTOSTHHUS BEIECTBA.

JladopaTopHas padora.

2.3mepenne pa3MepoB MaJbIX TellL.

I11. B3aumopeiicrBue Teu. (22 yaca)
MexaHnuueckoe ABWKEHHE. PaBHOMEpHOE M He paBHOMepHoe nBrkeHue. CkopocTh. Pacder myTu ¥ BpeMeHH
nerkeHus. Tpaexropus. lIpsamonuneitHoe npwxeHue. BzammopeiicrBue ten. Muepums. Macca. IInoTHOCTS.
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Usmepenne maccel Tenma Ha Becax. Pacuer maccel u oO0bema mo ero IiotTHocTd. Cuna. Cuiibl B IpHPOJE:
TSATOTEHUS, TSDKECTH, TpeHus, ynpyroctu. 3akoH ['yka. Bec Tema. CBA3b MeXIy CHIION TSDKECTH M MacCoil Tena.
Junramomerp. ClioxkeHUe IBYX CUJI, HANPABICHHBIX IO OJHOU mpsiMoli. Tperue. Yopyras nedhopMariusi.
JInabopamopnuvie padbomut.

3.M3MepeHne Macchl Tesla Ha peIYaKHBIX BECax.

4. N3mepenne obbema Tena.

5.0npeznenenHue NI0THOCTU TBEPAOrO BEILIECTBA.

6.I'panynpoBanue npy>KMHbI 1 ©3MEPEHHUE CUIT TUHAMOMETPOM.

IV JaBieHue TBepabIX TeJl, ;KMAKOCTEH U ra3os. (21 yac)

Hasnenne. Onbir Toppuuennmu. bapomerp-anepoun. AtmocdepHoe AaBieHHME Ha PA3IMYHBIX BBICOTaX. 3aKOH
[Mackans. CiocoObl yBenu4eHUsl 1 yMeHblIeHUs aaBienus. [laienne ra3a. Bec Bo3nyxa. Bo3aymnas obomouka.
Usmepenue armocdepnoro nasieHusi. Manomerpel. [lopmHeBoil xuakocTHbli Hacoc. Ilepemaua naBneHus
TBEpABIMU TENaMH, KUAKOCTAMH, ra3amu. JleficTBHe >KMIKOCTH M Ta3a Ha MOrpyKeHHOoe B HHMX Teno. Pacuer
JaBJICHUsI JKUAKOCTH Ha JHO M cTeHKH cocyaa. Coolmaromue cocyapl. ApXUMenoBa Cuia. | UaApaBIMUECKUN
npecc. [InaBanue ten. [InaBanue cynos. Bo3myxonnaBanue.

JlabopaTtopHnas padora.

7.0npeneneHue BHITAIKUBAIOILICH CHIIBL, IEHCTBYIOIIECH Ha MOTPY>KEHHOE B KHUIKOCTH TEJO.

8.BrlsicHeHne ycnoBuUii TIaBaHUs Teja B )KUIKOCTH.

V. PadoTa u MougHoCTh. JHeprus. (14 yacos..)
Pabora. Mommuocts. Oueprus.  Kunerwmueckas sHeprus. [loTeHnmanpHasi SHeprus. 3aKOH COXpaHCHUS
mexanndeckoi suepruu. [Ipoctrie Mmexanusmel. KIIJI Mexanu3moB. Peruar. PaBHoBecue cui Ha peraare. MomMeHT
cuibl. Peraaru B Texnuke, ObITY U pupose. [Ipumenenne 3akoHa paBHOBECHS phruara K 0J0Ky. PaBeHcTBo pador
MIPH UCTIOJIL30BAaHU U MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABHUIIO» MEXAHHUKH.
JlabopaTropHnas pabora.
9.BrIsicHeHHEe yCTIOBUS paBHOBECHS phlyuara.
10.0Onpenenenne KITJ npu nogbeme o HAKJIOHHOM MIIOCKOCTH.
VI. TloBTopenne (2 1)

AHanmm3 ormmOOK, TOMYIIEHHBIX B UTOTOBOM KOHTPOIBHON padoTe.

8 ki1ace

(68 wacos, 2 yaca B HeEIIO)

I. TensioBbie siBjenus (26 yacos)

Buyrpennss osueprus. TemoBoe nBuxenue. Temmeparypa. Temnonepemaua. HeobparumocTs mporuecca
terionepenay. CBs3b TeMIepaTypbl BEIIECTBA ¢ XAaOTMYECKHM ABMKEHHEM ero 4acTtuil. CrocoObl M3MEHEHUs
BHyTpeHHell sHepruu. TemmonpoBomHocTs. KomumuecTBO TemoTsl. YaenbHas TEIUIOEMKOCTh. KoHBeKIws.
Wznydenue. 3akoH COXpaHEHMs 3HEPIMU B TEIUIOBBIX Ipoueccax. IlimaBnenue um Kpucraumzanus. Y aenbHas
TemioTa IuilaBneHus. I'paduk r1uraBmeHus u  orBepreBaHus. llpeoOpasoBaHue SHEPrHH MpU  H3MEHEHHSX
arperaTHOrO COCTOSIHMA BemlecTBa. lcmapeHne W KOHAEHCAUWs. YJenbHas TemJoTa MapooOpa3oBaHui U
KoHJeHcanuu. PaGora mapa m rasza mpu pacumpenud. Kumenuwe skunkoctd. BrmaxknocTs Bo3myxa. Temoble
JBUTATENN. DHEPrus TOIUIMBA. Y AeTbHAS TEIUIOTa CTOPaHUsL.

Arperarnsle coctosiHus. [IpeobpasoBanue snepruu B TerioBbix asuraresnsix. KI1/ TermosBoro apurarens.
®poHTankHas TabopaTopHas padoTa.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI IPY CMEIINBAHUHU BOABl Pa3HOI TeMIlepaTyphl.

3.M3mepenHne ynenpHOM TeIII0OEMKOCTH TBEPAOTO Tea.

I1. DaekTpuyecKkue sIBJIEHHUSI ¥ JIEKTPOMAarHuTHhIe siBjieHns (31 yaca)

OnekTpuzalms Tell. DIEeKTpudecKuid 3apsa. BzaumonelicTBue 3apsgoB. JlBa BHIa DIEKTPUUYECKOTO 3apsjaa.
JIMCKPETHOCTh 3JIEKTPUYECKOro 3apsna. JJIEeKTPOH. 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsana. DIeKTPUUECKOe
none. Onekrpockon. CrpoeHne aromMoB. OObSICHEHHE DIIEKTPUUECKUX siBJIeHUH. [IpOBOAHMKNM M HENMPOBOJHWUKH
aneKTpudecTBa. [IelicTBrE ANEKTPUIECKOro MO HA SIEKTPUIECKHE 3apsbl.

[MocTosiHHBINA MEKTPUYECKUN TOK. VICTOYHWKM 3JeKTpudeckoro Toka. Hocutenn cBOOOTHBIX 3IEKTPHUUECKHX
3aps/IOB B METaJUIAX, KUJIKOCTSIX U ra3ax. DIeKTpruUeckas 1efb U ee cocTaBHble yacTh. Cuiia Toka. EMUHAIIBI CHITBI
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Toka. Ammepmerp. M3mepenue cuibl Toka. Hanpsbkenue. Epununsl Hanpspkenus. Bombrmerp. M3mepenue
HaIpspKEHUS. 3aBUCUMOCTH CHITBI TOKA OT HAIPSHKEHHUS.

ComporuBnenne. Emuauner comportuBieHus. 3akoH Owma g ydacTka DIEKTpHYEcKoW 1emn. Pacuer
COTIPOTUBJICHHS MTPOBOAHUKOB. YJIEJIbHOE CONpOTHUBIEHHUE. [IpuMepsl Ha pacdyeT CONMpPOTUBIIEHMS IMPOBOIHUKOB,
CUJIbI TOKA U HanpsbkeHud. Peocrarsl. IlocnenoBarenbHoe M mapajuiebHOE COCTMHEHUE TPOBOJHUKOB. JlelcTBUs
3NEeKTPUIECKOr0 TOKA

3akoH [lxoymns-Jlenna. PaGora snekrpuuyeckoro Toka. MOIIHOCTH 3JIEKTPUYECKOro ToKa. EauHuubl paboThl
3NEKTPUUECKOTO TOKA, MPUMEHsIeMble Ha MpakTHKe. CUETUHK AIIEKTPUUYECKOW SHEPrUH. DIIEKTPOHArpeBaTellbHbIE
npuOopsl. Pacuer snekTposHepruu, noTpedisieMoil ObIToBbIMH mpuOopamu. HarpeBanue NpPOBOJHHKOB
OJICKTPUYCCKUM TOKOM. KomnuaectBo TCIIJIOTHI, BBIACIIACMOC IIPOBOJHHUKOM C TOKOM. Jlamma HakanMBaHHS.
Kopotkoe 3ampbikanue. [Ipenoxpanutenn. MarautHoe mojie. MarHUTHOE TOJI€ MPSIMOTO TOKa. MarHUTHBIC JIMHUY.
MarHutHoe 1oje KaTYIIKH C TOKOM. DJEKTPOMAarHUThl M uX npuMmeHeHus. [locTosHHbIE MarHuTbl. MarHuTHOE
[IOJIE MOCTOSIHHBIX MArHUTOB. Mar"HuTHoOe I10JI€ 3EMIIH. ﬂeﬁCTBHe MAarovuTHOro 1oJii Ha MPOBOJAHHUK C TOKOM.
ONEeKTPUYECKUI ABUrATEIb.

@Dpoumanvhsle 1adopamopHvle padonvl.

4.Coopka dJIeKTPHUECKOH 1IeNH U M3MEPEHUE CUJIBI TOKA B €€ Pa3IMYHBIX yUaCTKaX.

5./3MepeHne HapsKEeHUs Ha PA3IMYHbIX Yy4acCTKaX ICKTPUYECKOM LETH.

6.PerynmupoBaHnue cuibl TOKAa PEOCTATOM.

7 .VI3amepeHre conpoTHBIIEHHS TPOBOAHUKA MPH MTOMOIIY aMIepMeTpa U BOJIBTMETPA.

8.M3MepeHne MOIITHOCTH M pabOThI TOKA B AIIEKTPHUYECKON JIaMITE,

9. COopKa AIIEKTPOMAarHUTa U UCTILITAHKUE €ro JCHCTBHSL.

10. M3y4eHne 351eKTpUUecKoro ABUTaTels HOCTOSHHOrO TOKa (Ha MOJEIH).

I11. CBeToBble siBienus. (10 yacoB)

Wcrounnku ceera.

[IpssmonmHeHOEe pacTipocTpaHeHne, OTpakeHHne U mperomiieHue cBeta. Jlyd. 3akon orpaxenus cera. [lmockoe
3epkano. Jluaza. OnTryeckas cuna nuH3bL. M300paxeHue qaBaemoe JIMH30H. M3MepeHne QOKyCHOro pacCcTOsHUS
coOuparoredt uH3b1. OnTrdeckue npuoopsl. ['na3 u 3perune. Ouku.

Dponmanvhvie 1abopamopHvle padomeal.

11.M3ydenne 3aKOHOB OTpasKEHUS CBETa

12.HaOmtoieHre SBJICHUS IPEJIOMJICHHS CBETa

13.Ilomyuenue n300pa)xeHHs TPHU TIOMOLLH JIUH3BI.

Peseps -2uac

IV. loBTOpenue (1 1)

9 ki1ace

(102 gacos, 3 yaca B HEnEJHO)

I. 3akoHbI B3auMoaelicTBHA M ABH:KeHHUs TeJ. (36 yacoB)

MarepuanbHas Touka. Tpaexropus. Ckopocts. Ilepememienue. Cuctema orcuera. OmnpenesieHHe KOOPIMHATHI
IOBIDKYIIEro Tteia. ['paduku 3aBUCUMOCTH KHMHEMAaTW4YeCKUX BEJIMUYMH OT BpeMeHH. lIpsMonuHeliHOEe
paBHOYCKOpeHHOe IBukeHHe. CKOpOCTh PaBHOYCKOPEHHOro IBIKeHUs. [lepemeleHue Npu paBHOYCKOPEHHOM
nBikeHnd. OmnpenenieHne KOOpIWHAThl ABWXKYIIEro Tena. ['paduku 3aBHCUMOCTH KMWHEMAaTHUECKUX BEIMYUH OT
BpeMeHH. YckopeHne. OTHOCHTEIBHOCTh MEXaHHUECKOTo ABKeHUs. HepimanbpHas cucremMa oTcyera.

IepBoiii 3akon Herorona. Bropoii 3akon Hetorona. Tpertwit 3akon HeioroHa. CBobOomHoe maneHune 3akoH
Bcemupnoro Ttsarorenusi. KpuBonmmueiiHoe apuxkenue JIBUKEHHE MO OKPY>KHOCTH. VICKyCCTBEHHBIE CIYTHHKU
3emumn. Paketsl. Ummynbe. 3akoH coxpaHeHUs UMITynnbca. PeakTnBHOE nBrkeHue. JIBrokeHHE Teida OpOIIeHHOTo
BEpPTHUKAJIbHO BBepX. JIBMKeHHE Tela OpPOIICHHOTO TMOX YoM K TOPU30HTY. JIBMXKeHHe Tena OpOIIeHHOrO
TOPU30HTAJIBHO. Y CKOPEHHE CBOOOTHOTO MaieHUs Ha 3eMJIe U IPYTUX IIAHEeTax.

Dponumanvuvie nadopamopHvie padomul.

1. UccnenoBanne paBHOYCKOPEHHOTO JBMXKEHUS 0€3 HauaJIbHOW CKOPOCTH.

2.M3MepeHune yCKOpPEeHUs! CBOOOTHOTO Ta /ISHHSI.

II. Mexanu4veckne KoJje0aHus M BOJIHBI. 3BYK. (15 yacoB)
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Mexannueckue konebanus. Ammumtyaa. Ilepuoa, wactora. CBobonuble konebanus. KonebaTenbHble CHCTEMBL
MasTHUK. 3aBUCUMOCTh IEPUOAA M HACTOTHI HUTSHOIO MasTHHKAa OT JUIMHBI HUTH. [IpeBpalieHue sHepruu npu
Kone0aTeIbHOM JBIDKCHUH. 3aryxaronme Koiebanus. BeiHykaeHnsle konebanus. Mexannieckue BOIHBL JimmHa
BoyiHBL [IpomonsHble U monepeuHbie BOMHBL. CKOPOCTH pacnpocTpaHeHHs BOMHBL 3BYK. BricoTa 1 TeMOp 3ByKa.
I'pomxocTs 3Byka/ Pactnpocrpanenne 3Byka. CKopocTh 3Byka. OTpakeHue 3ByKka. Jxo. Pe3onanc.

®dpoHTankHas JabopaTopHas padoTa.

3.MccnenoBanue 3aBUCUMOCTH MEPHOAA U YACTOTHI CBOOOJHBIX KOJEOaHWH MaTeMaTHYECKOrO MasTHHKA OT €ro
JUTAHBIL.

I11. DnekTpoMarHuTHbIE siBJIeHUs. (24 yaca)

JleiicTBie MarHMTHOTO TONSI Ha dJeKTpudeckue 3apsiabl. ['padudeckoe W300pakeHHE MAarHUTHOTO TIOJISL.
Hanpasnenue Toka v HampaBieHHE €ro MarHUTHOTo noist. OOHapyXeHne MarHUTHOTO TOJA 110 €ro AeWCTBUIO Ha
anekTpudyeckuii Tok. IlpaBuio neBoil pyku. MarHUTHBIM MOTOK. OJEKTpOMAarHWTHas WHAYKIMS. SIBieHue
3NIEKTPOMAarHUTHON MHAYKUUH. [lodydeHne nepeMeHHOro 3JIEKTPUIEeCKOro TOKa.

OnexrpomarHutHoe nosne. HeonHoponHoe u HeonHoponHoe mone. B3auMocBs3b 3J€KTpUYECKOro U MarHUTHOI'O
noJyieil. DnekrpoMarHuTHele  BOJHBI. CKOPOCTH PacHpOCTPaHEHUS 3JICKTPOMArHUTHBIX BOJH. DJIEKTPOABUTATENb.
OnexTporeneparop. CBeT — 3MeKTpOMarHuTHas BOJHA.

®poHTankHas 1abopaTtopHas padoTa.

4 .M3yuenne aBIeHUS 3JIEKTPOMATHUTHON MHTYKIIUH.

I V. Ctpoenue atoma u aromHoro siipa (20 yacos)

PammoaktuBHOCTB. Anb(a-, GeTTa- U raMmma-usiaydenue. ONbITH O paccenBaHuio anbga-dactuil. [lnanerapnas
Mozeib aroma. AtomHOe sapo. IIpoTOHHO-HEWTpoHHAs MOAENb sapa. MeTomsl HAOMIOAEHHUS W PETHCTPALUH
yactull. PaguoakTHBHbIE NpeBpallieHus. OKCIIepUMEHTaIbHbIE METOABL. 3apsl sapa. MaccoBoe 4ucio sapa.
Anepuble peakuuu. [lenenue u cunres spep. CoxpaHeHHe 3apsja U MacCOBOIO YHCIA NPHU SOEPHBIX PEAKLMAX.
OTKpbITHE TPOTOHA U HEUTPOHA. SnepHble CHITbl. JHEPTHUs CBSI3M YACTHII B SIZIPE.

Oueprust cBsi3u. Jledekr macc. Brlaenenue sHepruu NmpH JIENCHUH W CHUHTe3e sjep. Vcrmoik3oBaHue syiepHOM
sHeprun. [osumerpus. Snepusrii peakrop. IlpeoOpasoBanne BHyTpeHHeW sSHEprum saep B IIEKTPHUECKYIO
sHepruto. AToMHast sHepreTuka. TepmosiepHble peakiyi. bronornyeckoe AeicTBUE pagrallyy.

®dpoHTankHas JabopaTopHas padoTa.

5.Mzyuenue aeieHus sapa atoMa ypana o ¢pororpaduu TpeKoB.

6./3y4enrie TPeKOB 3apsDKEHHBIX YACTHI] ITO TOTOBBIM (POTOTpadHSIM.

V. Ctpoenue u 3Bosounst Beenennoit (5 yacos)

CocrtaB, crpoenne u npoucxoxkaeaue ComHednon cucreMbl. bombime Tena ConHeuHoM cucTeMbl. Manbie Tena
Conueunoit cuctemsl. CTpoeHue, n3mydeHne 1 3pomrorwst ConHira u 38e31. CTpoeHue u 3Bomonrs BeeneHHoi .

VI. loBTopenue (5 1)

KajiennapHo-TeMaTH4yeckoe IJIiaHMpPoOBaHue 7 Kiacc.

Ne | Jlata | HammeHoBaHHe TeMbl Koua-Bo HUcnoan3oBanue IIpumeuanne

n/n 4acoB 0o0opy1oBaHus

BBenenue 4

1/1 ®usuka — Hayka o 1 § 1-3, 3ammcaTh B TETp
MIPUPOJIE. Hekotopsie J1Ba-TpH puMepa us.
¢usznyecKkue  TEPMHUHBI. ABIICHM,
HabmoneHus u onbIT.

HaOII0JaeMBbIX B

npupone. 3agayd U3
coopruka Nel,2,5.

2/2 dOu3nUecKre BEIMIHHEI. 1 § 4; BBIMOJHUTHL 3aJaHHUE
Nsmepenne ¢usndeckux B KoHLe § 4, ynp. Nel
BEJINYHH.

3/3 TouHOCTE u 1 JIuHeiika, JeHTa § 5,6 BBIONHUTHL 3a]. B
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U3MEPEHUN.

MOTrPEIIHOCTh

MepHas,
HU3MEPUTETbHbBIN
LWJIAHJP,
TEPMOMETP,
JATYUK

TEMIIEPATYPBI

koHIle § 5,6 3amoJHHUTH
Ta0NMIly  COCTaBJICHHYIO
Ha ypoke. Haitu B
WHTEPHETE PACCTOSIHHE OT
3emimn 1o CounHiia, ob1ee
KOJINYECTBO KIIETOK
YeloBeKa U JIMAMETD
BOJIOCA, 3amucaTh  OTHU
3HAYCHHUS B CTAHJIAPTHOM
Buge. IloaroroBuThCA K
1abopaTopHOM pabote
Nel.

4/4 JlabopaTopHas
Nel «Ompenenenue 1eHbl

ACIICHUA

npubopa»

pabora

IKaJIbI

HU3MEPUTCIIBHOI'O

Jluneiika, J1eHTa
MepHasi, U3Mepu-
TEJILHBIN ITU-
JUHJIP, TEPMO-
METp, TaTUYUK
TEMIIEPATYPhI

[Toropute §1-5. Pemmts
3agaun:1.Onpenenuts
LEHy JeJeHusl JIMHEHKHU
HMMeEIoLIelcs y Bac JoMa U
npenen €€  U3MEpeHus.
N3meppTe ¢ €€ MOMOLIBIO
BBICOTY YailHHMKa, JUIMHY
MOOMIIBHOTO  TenedoHa.
Pesynpratel 3anummre B
TETp c y4eToM
MOrPENTHOCTH U3MEPEHUH.
2. CocraBbTe TabiuLy, B
KOTOpPOH B OJUH CTOJIOEI]
BITMCAHBI: BBICOTA
JIECTHHULIBI,
IIPOLOKUTENBHOCTD
ypoka, TemrmepaTypa Telsa
cobaku, Bec IMakera C
caxopoMm. B np cronben
BIIUIIUTE  TNPHOOPHL, €
IIOMOLIbIO KOTOPBIX 3TO
MOXXHO  HM3MEpUTh. 3.
Hcnonb3ys WHTepHer,
3anummMTe B TeTp. (He
Oonee 6 mMpeaIOKEHUN)
JNOCTIDKEHHS B 00J1acTu
HayKu YUEHBIX:
JlomoHOCOBA, Tamumes,
Kopouepa. 4. Onpenenure
LEHY JIeJICHUS
Tpancnoptupa. Hauepturte
MPOU3BOJILHBIA  yTOJI U
U3MEPBTE €rO0.

HepBOHaqan bHbIC¢ CBCACHUA O

CTPOCHUH BEIECTBA

5/1 Crpoenue
Mouekymel.

BCIICCTBA.

KomneroTep, mu-
Kpockor  Guoro-

87-9 , 3amaHue B KOHIE §
9, moaroroButhca K JI/P
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BpoyHOBCKOE NBUKEHHUE. ruyeckuii,  kamia | Ne2
MOJIOKa,  pa30aB-
JIEHHOT'O BOJIOM
6/2 dpouTansHas 1 [ToBTOPHUTH § 7-9,
nabopatopHass ~ pabota OdopmuTth 1a60paTOPHYIO
«13mepenne  pa3mepos paboTy, CBEPUTH BBIBOABI,
MaJbIX T clenaHHele B paboTe, C
MaTepHajoM maparpada.
7/3 Huddysus. 1 § 10, 3amaum: 1.
Bzaumoneiicteuii OnuHaKkoBBl MOJIEKYJIBI B
MOJIEKYL. rops4em Kode u

XOJOJHOM  MHHEpaJbHOU
Bone? 2. Ilouemy B
SJIEKTPUYECKOM YalHUKE
YKa3bIBa€TCsI  MaKCUMyM
€ro HaIloJICHHS, XOTSI B
HEM €CThb MECTO IS
BoAbl? 3. Eciu kKanmHyTh
KamneinbKy pPacTUTEIbHOIO
Macia Ha TOBEPXHOCTh
BOABLI, TO OHA HAYHET
pacTexaTbes. Kakyro
HAaWMEHBINYI0  TOJIIUHY
MOJKET MMETh €€ IJIEHKa?
§11, 3amanue B koHre §11,

3agauu: 1. [Touemy
BBIMBITBIC TOpPSYCH BOJIOH
CTaKaHBI HEIb3s
BCTaBJIATh OJIMH B
Ipyroi? 2. ITocne
KyTTaHHs Ha TEIE

OCTaIOTCs KanejabKu BOJBI.
OObscHUTE TMOYEeMYy 3TO
IIPOMCXOJIUT.

8/4 ArperaTtHbie 1 § 12, 13. 3aganue B KOHIIE
COCTOSIHUSA §13. «IIpoBeps ceds»
BEILIECTBA.

9/5 [ToBTOpeHue u 1
0000111eH1E
OCHOBHBIX
IIOJIOKEHUH TEMBI
«IlepBoHauanbHBIE
CBEIEHUS O

CTPOCHNH BCIICCTBA»

B3aumopaeiicTBue Te 22

10/1 MexaHu4deckoe 1 IItaTuB mabopa- § 14,15. Yop.2. 3ananus B
JBHUKCHHUEC TOPHBIN, MEXaHHW- | KOHIIE
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yecKasi CKambsl,
OpyCOK JiepeBsiH-
HBIH, 3JIEKTPOH-
HBII CEKYHJIOMED
C JaTYUKAMH,
MarHuTOyIpan-
JsIEMbIE T€PKO-
HOBBIE TATYUKU

814,15

CEeKyHJ0Mepa
11/2 Ckopocrs. EnuHuib! § 16.Ynp.3.3aganue B
CKOpOCTHU KOHIIE § 16
12/3 Pacuer nmytm wu § 17. VYmp. 4.3ananue B
BpEMEHU JABUKEHUS. Kouue § 17
13/4 I'padu mytu u
CKOPOCTH
PaBHOMEPHOTO
HIPSIMOJINHEWHOT O
JIBUYKCHUS.
14/5 Pemenue 3amau
Ha pacuer
cpenHeit
CKOpPOCTH
15/6 Nueprus. § 18, 19. Ymp. 5. 3ananue
B KoHIIe § 18
16/7 Macca tena. 3mepenue § 20, 21. Ymp. 6.
Macchl Tella Ha Becax. Sajanue B Komie §
21.JloaroToBUTHCS K
JI/P
17/8 JlabopaTopHast pabora Habop Ten pas- 3amgaun Nel140,148,149
«3mepenue MacChl HOM Macchl,
TE€Ja Ha PBIYAXKHBIX, SJICKTPOHHBIC BC-
SJIEKTPOHHBIX BECAX) Cbl
18/9 [ImoTHOCTE BemecTBa. § 22. Vmp.7. 3ananue B
KoHIIE § 22
19/1 Pacuer maccel u o6bema § 23. Vnp.8. 3agaHue B
0 TEJa MO €ro MIOTHOCTH. Komre § 23
TToaroroBuThHCS K
nabopaTopHBIM paboTam
20/1 JIaGopaTopHbIe pabOTHI « Hab6op Ten pas- Bagaun Nel157,170,172
1 Nsmepenne oobema HOI Macchl, MEH-
Tena», «OnpeneneHue 3ypKa, 3JICKTpOH-
IJIOTHOCTH TBEPIOTO HBIC BCCBI
TeIa.
21/1 Pentenune 3amau [ToBTOpPUTH TEMBIO
2 «MexaHnueckoe
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JIBMKCHHUEC, «Maccay,
«IInoTHOCTE  BemecTBay.
Pemmte 3amaum  Nel66,
173,174,179

22/1 Kontponbhas pabota Nel
3 «IImoTHOCTD BelecTBa
23/1 Cuna §24
4
24/1 SIBneHue TATOTEHUSL. § 25. Yop. 9. 3apaum
5 Cuma Ttoxectu. Cuna Ne205, 206, 211
TSOKECTH  Ha  JIPYrux
IUIAHETaX.
25/1 Cuna [lIratuB ¢ xpemne- | § 26. 3amaaun No
6 YTIPYTOCTH. KoM, Habop mpy- | 222,224,225
3akoH ['yxka. KuH,  Habop 'by-
30B, JIMHEHKa,
JTUHAMOMET]
26/1 Bec tena. § 27,28,29. Vuop. 10.
8 ITonroToBUTH
MpEe3EHTAUI0 10  TeMe
«Conaeunas cucTreMa»
2711 HAunamomerp. JluHamoMmeTp ¢ § 30. Yop.11.
9 DponraibHas MpeIeIoM U3Me- Sagaum Ne233, 234
nabopaTopHas pabora
«[panyrpoBanue penns 5 H, npy-

MIPYXUHBI U U3MEPEHHUE
CHJIBI TPEHHUS C

JKUHBI Ha IJ1aH-
nieTe, rpyssl

HOMOILBIO maccoi o 100 r
JTUHAMOMETPa»
28/2 CnoxeHne JIBYX cul, Iratus, pergar, | § 31. Yop. 12. 3agaun
0 HAIPABJICHHBIX 110 OJHOU JIMHENKa, 1Ba No226.,243
TPSIMOI. OJMHAKOBBIX I'Py- 7

PaBHoxeicTByIOIIAs CHJI.

3a, 1Ba OJIOKa,
HUTH HEPACTSHKH-
Mas, TMHeHKa
W3MEepHUTEIbHAS,
JTMTHAMOMETP

29/2 Cuna Tpenust.

JlepeBsHHBIN
OpYCOK, Habop
rpy30B, MEXaHH-
qyeckas CKaMbf,
JUHAMOMETP

§ 32,33,34. Ymp. 13.

30/5 Kontponsnas padora Ne2
«Cunb»
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31/2 Anamms OIIHOO0K, 1
2 JOITYIIEHHBIX B
KOHTPOJIbHOI pabore.
JlaBiieHune TBePABIX TeJ, KUAKOCTEH U 21
rasos.
32/1 JlaBnenue TBEPAOrO TEIA 1 § 35, 36.
VYnp.14(1,3,4), 15.
3ajgauu B KoHIE § 35 1
8 36(1,3)
33/2 JlaBnenue rasa. JlaTunk nasie- | § 37,38. 3agaHue B KOHIIE
[lepenaua JTaBJICHUS 1 Hus, wraTtuB, pa- | § 37, 38ymnp. 16. 3agaun
JKUJKOCTSMHU. 3akoH Oouast éMkocTh, | Ne 307, 309
ITackans TpyOKa, JTHHelKa
34/3 Pacuer JIaBJICHUS §9,40. Yop. 17. 3ananue
JKUOKOCTA HAa JHO U 1 B koHIe § 40.
CTCHKH COCY/Ia.
35/4 Penienne 3agau mo teme 1
«JlaBieHne B KHUAKOCTH
u rase. 3akoH Ilackamsay.
36/5 CooOmarommecs cocyabl § 41. Yp. 18 3ananus 1-3
1 B KoHIe § 41
37/6 KonTponbsHas padora Ne3 1
«/laBneHue TBEpIBIX TeT,
JKUJKOCTEH 1 Ira30B»
38/7 Bec BO3/yXa. § 42, 43. VYop. 19, 20.
ATMocdepHOe JaBieHne 1 3ananue B KoHILIe § 42.
39/8 H3smepenne § 44. VYop. 21(1,3,4).
aTMoc(epHOro 1 3aganue B KoHIIe § 44.
aBJICHUS. OneIT
Toppuuennm
40/9 bapomeTp-anepou. § 45, 46. Ynp. 22, 23.
ATtMochepHOEe aaBICHHUE 1 3amanue B KoHIe § 46.
Ha pa3HbIX BBICOTAX.
411 ManHoMeTpsl. §47.
0 1
42/1 [TopmHeBoi 1 § 48, 49. Yop. 24, 25
1 JKUJTKOCTHBIHN Hacoc.
I'mppaBmmyeckuii npecc.
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43/1 JleicTBHE JKUIKOCTH | 1 § 50. IToBTOpuTs § 49
2 rasa Ha MOTPY)XEHHOE B
HUX TEJIO.
44/1 3akoH Apxumesa. 1 § S1. Vop. 26 (1,2,5,6).
3 [TonroroBuTHCS K 11/p.
45/1 ®poHTabHAs 1 Jlunamomerp, [ToBTOPUTH § 51.
4 Hil)60paTOpHaSI pabora WTaTHB yHHBep- | 3amaum Ne 430,431
«Omnpenenenune o
BLITntfHBaromeﬁ CHUTBI, canf HEIH, - Mep
JIEACTBYIOIIEH Ha HbIH UHIMHAD
HOrpyKEHHOE B (Mensypxka), rpys
JKAIKOCTD TEJIOY. HNWINHAPUIECKUH
U3 CTaju, TIpy3
HWJIMHIPUYECKHUI
U3 aIOMUHHEBO-
ro CIlJIaBa, HUTh
46/1 [TnaBanue Te. 1 § 52. Vmp. 27(1-3).
5 3amanue B KoHIE § 52
47/1 [TnaBanue cyao0B. 1
6
48/1 Pemenune 3amau mo teme 1 [ToBTOPUTE § 52.
7 «ITnaBanue Ten» Bamauun N 434, 437.
IToaroToBUTHCS K /.
49/1 ®poHTaIbHAS 1 Jlunamomerp, [loBroputs § 51, 52.
8 nabopaTopHast pa60Til mratuB yHuUBep- | 3amaum Ne 435,442
«BpIsicCHEHHE  yCIIOBHM cambHbI,  Mep-
TIJIaBaHUS Tena B .
HKHUJIKOCTH HBI THUTHEAD
50/1 Bosnyxomnasanue 1 § 53, 54. Ymp. 28, 29.
9 3amanue B KoHIE § 53.
51/2 IToBTOpenue u 1 [ToBroputs § 51-54.
0 obobmenne TeM 3anaun Ne430, 431, 434,
«ApxumenoBa cHuay, 435, 437, 442
«IlnaBanue Tem»
52/2 KonTtponbsHas pabora N4 1
1 «Apxumenosa cuJa.
[1lnaBanue Tem»
Pabdora u MomHOCTh. DHEpPrusi. 14
53/1 Mexanuueckass paboTa. 1 § 55. Vmp. 30 (1,2)
EnuHuIs: paboTsr. 3a7aHueE B KoHIE § 55.
54/2 MomHocte.  EauHunel 1 §56. ymp.  31(1,4-6).
MOIIHOCTH. 3aaHue B KOHIE § 5
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55/3 DHeprus. § 66, 67. Ymop. 34(4).
ITorenuuansHast u 3agaun Ne627-629.
KUHETUYeCcKasl YHEPrusl.

56/4 [IpeBpamieane  OgHOTO § 68. Ymp. 35. 3amaua
BHJA MEXaHNYECKOU Ne634.

SHEPruu B IpPYyromu.

57/5 KonTtponbsnas padora Ne5
«MexaHnnueckasi paboTa.

MoIHOCTb. DHEPrHs»

58/6 [IpocTeie  MEXaHU3MBI. § 57, 58. 3agaum No564,
Peruar. PaBHOBecue cui 568, 571
Ha pblyare.

59/7 MowmenT cuitbl. Peraaru B §59. 3amaun Ne572-574.
TCXHHUKE, OpITy 1 [Moaroroska K 11/p
pHUpOJIC.

60/8 OpoHTAIBHAS Poryar ¢ kpeme- | § 60. IloBropute § 59.
nabopatopHas ~ pabota HUSMH 1L Tpy- | Yip. 32
«BblicHeHue  ycnoBus 30B, Habop Tpy-
paBHOBECHUS pbluara» 308 o 100 o,

JTUHAMOMET]
61/9 bioku. «3omoToe [ToaBr>xHBIIM u|§ 61, 62. Yop. 33 (1,2,5).
MPAaBUJIO» MEXAHUKHU HEMOABUKHBIM 3amanue B KoHIIE § 62.
61oKH, Habop
rpy30B, HUTH, JH-
HaMOMeTp,  IlTa-
THUB, JTUHEMKa
62/1 LenTp TsDKECTH TETA. § 63. 3agaua: Onpenenuts
0 LEHTP TSDKECTH 3aKJIAJKH,
KOBpPHUKA JJIS1 MBIIIH, JIUCT
KapToHa.
63/1 YcnoBus paBHOBECHS § 64. 3amaun Ne607, 608,
1 TeJ. 611, 314, 615.
64/1 KITJI mpocTeix § 65, zamaun Ne 598-601
2 MEXAHI3MOB MTOATOTOBHUTHCS K JI/P.
65/1 ®poHTabHas [lTaTus, [TosTOpUTEL § 57-65
3 nabopaTopHas ~ pabota MEXAHHUECKA

«Omnpenenenune KII/ npu
oabeEME Tea 1o
HAaKJIOHHOU IJIOCKOCTH

CKaMbs, OpycoK ¢
KPIOYKOM,
JTUHelKka, Halop
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Ipy30B,
JMHAMOMETP
66/1 O60061eHuE u 1
4 IIOBTOPEHHUE
67/1 KonTtponsnass pabora Ne 1
5) 6 «HToroBas
KOHTpOJIbHAs paboTa»
68/1 AHanu3 OO OK 1
6 JIOTTYIIEHHBIX B
WUTOTOBOM  KOHTPOJIbHOM
pabote
KaJICHIlapHO-TeMaTI/I‘IeCKOG IMJIAHUPOBAHUE 8 kiacc.
Ne | lara Conep:xaHue(TemMa ypoka) Hcnoan3oBanue IIpumeuanue
/1 o0opynoBaHus
‘ TensoBble siBjeHnst (26 4acoB)
1 TennoBoe aBuxenue. Temneparypa. JIaGopartopHbIii 81
TEPMOMCETD, JaTYUuK
TCMIICPATYPhbI
2 BHyTpeHHsIs SHEprHsl. JleMOHCTparst 82, ymip.1
3 Crioco6b! U3MEHEHUS! BHYTpEHHEH «3MeHeHue 83, ymp. 2
SHEPruH Tena. BHYTPEHHEH
SHEpPruM Teja NpH
TPEHUU U yHape»:
JTATIAK
TeMIlepaTyphl, JBe
JOCKH, IBE
CBUHIIOBbIE na-
CTUHKH, MOJIOTOK
4 Buapl Ternonepenayu. 84, ymp. 3
TennonpoBoIHOCTS.
5 Konpeknus. U3nydenue. JleMOHCTpaLs 85, 86, ynp.4,5
«ITormomenue
CBETOBOM 3HEPrum»:
JIBa JJaTYUKa TEMIIe-
patypsl, Jlamna, JIMCT
O6emoii u  uépHOU
OyMmaru, CKOT4
6 KomuuectBo Temnotel. EauHuLb! 87, 88, ynp. 6,7
KOJINYECTBA TEMJIOTHI. Y elIbHas
TEMJIOEMKOCTb.
7 Pacuer konnuecTBa TEIIOTHI, 89 , ymp.8
HE0OXOIMMOrO0 /ISl HarpeBaHUs Teja
WJIM BBIJIETISIEMOT0 UM IIPU
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OXJIQXKICHUH.
8 ®ponTanbHas JabopaTopHas padora | JlaTunmk [ToBTOpHTH 8§89
Nel. «CpaBHeHHe KOJIMYECTB TeMIepaTyphl,
TEeIJIOTHI NPH CMEIIMBAHUHU BO/bI TEpMOMETP,
Pa3HOl TeMIepaTypbi». KaJIOpUMETD,
MEPHBII HUITUHID
(Men3ypka),
nabopaTopHbIe
CTaKaHbl, ropsyas u
XO0JIOJHAas BoAa
9 YpaBHEHUE TEMI0BOro OajgaHca. 89,
10 JlaGopaTopHasi padota Ne2. Hatuuk  Temmnepa- | Ne715,716,720,730
«H3mepenne yaeJbHOI Typbl, = TEPMOMETD,
TeNJI0eMKOCTH TBEPAOIo TeJIay. KaJIOpUMETP,
ropsiyasi UXOJOAHAas
BOJIa, MEpHBIM LH-
JUHIp, TIpy3 LU-
JTUHAPUYECKU T c
KPIOYKOM, HUTH,
JJIEKTPOHHBIE BECHI
11 DHeprusi TOIIMBA. Y AelbHasl TeIioTa 810, yrp.9
CTOpaHUS.
12 3aKOH COXpaHEHMs U MpeBpaLICHUs 811, ynp.10
SHEPruM B MEXaHUYECKUX U TEMJIOBBIX
mporeccax.
13 Kounrpoabnas padora Nel nmo teme:
«TemoBble ABACHUD).
14 ArperaTHbl€ COCTOSTHUS BEILIECTBA. 812-14, ymp.11
[ImaBnenue u oTBEpAEBaHUE
KPUCTAJUTMYECKUX TeJl.
15 I'padmk nnaBieHus U OTBEpCBAHUS Jlemorcrparmst Ne 1. | 815, ynp.12
KPUCTAJUIMYECKUX Tel. Y IenbHas «Ormpeenenme
TCILJIOTA IIJIaBJICHUS. yI[C_]]bHOf;I TEeIUIOTHI
TUIABJICHUS JIb/Ia»: AT
YK TEMIIEpaTyphbl,

KaJOpUMETp, COCyH ¢
TAIOIIUM JIbJI0OM, COCY /[

c BOJIOH, JJIEK-
TPOHHBIE BECHI.
Jlemonctpanus Ne 2.
«O06pa3oBaHue
KPUCTAJJIOBY:
MUKPOCKOI, TpoOUpKa
c HaCBIIIEHHBIM
pacTBOpoM
TIBYXPOMOBOKHCJIOTO

AMMOHU, ITPCIAMCTHOC

CTCKIJIO, CTCKJIIHHAas|
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Majgouka

16 Pemenune 3agay no teme «IlnmaBieHue
TEI»

17 Hcnapenue u KOHACHCAIHS. JleMOHCTpaIHs 816-17, ymp.13
HaceIteHHbIi 1 HCHACBIIICHHBIN Nap.  (cnapeHue CIUpTa»:

NaTIYUK TEeMIIepaTyphl,

npoOupKa, JH- CTOUKH

Oymaru, PE3UHKY,
a3HBIE CITUPTHI

18 Kunenue. Y neapHas Temiora JleMoHCTpanus 818,20, ynip.14(2,4),
napooOpa3oBaHUsI. «3ydyenne npomeccal ynp.16(4,5)

KUTICHHS BOJIBI»:
NaTINK TeMIiepa-
TYpHI, IITaTHUB
YHUBEPCAJIBHBIN,
K0JIOa CTEKJISIHHAS,
CIIPTOBKA,
MOBapEeHHAsl COJIb

19 Bnaxxuocts Bo3ayxa. Criocoosl Jlatunk Temnepatypsl, 8§19, Ne800,803,839
OIpe/ICICHHS BJAKHOCTH BO3IyXa. TEPMOMETP, MapJisi, CO-
®ponTanbHas JadboparopHas pabora CyJl ¢ BOJIOU
Ne3 «M3mepeHune Bi1aKHOCTH BO3yXa»

20 Pemenue 3amau o teme: «ArperaTHblie Ne779,787,795,827
COCTOSIHHSI BEI[ECTBA

21 OOBsICHEHHUE arperaTHbIX COCTOSTHUM NeB64, 867, 838,842
BEIIeCTBAa HA OCHOBaHUH aTOMHO-

MOJICKYJISIPHOTO CTPOCHUS

22 JIBuraTtesib BHyTPEHHETO CrOPaHUs 821,22

23 [TpuHIUI NSl CTBUS TEIIOBOU 823
MarnmHbl. [TapoBast TypOuHa.

24 KII/] TenioBoro aBurates. 8§24

25 Penrenune 3amau mo teme «Haxoxnenue Ne783,794,824
KIIJI TenoBoro aABUraTemsy

26 KonTtposabHas padora Ne2 no teme:

«/3MeHeHNe arperaTHbIX COCTOSTHHIA
BEIECTBAY.
‘ JJIeKTPUYECKHE M JJIeKTPOMArHUTHBIE siBJeHus (314)

27 DnekTpu3zanus Tea. Bzaumopercreue 825,Ne892,894,895,
3apsKeHHBIX Teql. J[Ba poja 897
ANEKTPUYECKHUX 3apsI0B. DIEKTPOCKOII.

28 DJIEKTPUYECKOE TTOJIE. 826,27, yrp.19,Ne907

29 JlenuMocTh 3JIeKTPUYECKOro 3apsija. 828,29, ynp.20
OnexkTpoH. CTpoeHne aTOMOB.

30 OOBbsCHEHNE dIIEKTPUUECKUX SBICHUN. 830,31, Ymp.21

31 DneKTpudecKuit Tok. Mcrounuku 832,33

QJICKTPUICCKOT'O TOKA. 3JI€KTpI/I‘-IeCKa$I
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1ECIb U €€ COCTaBHBIC YaCTH.

32 DIIEKTPUYECKUM TOK B METaJlJIax. 834,35,36, ynp.23(1,2,3)
JleficTBUSA DIEKTPUYECKOr0 TOKA.
Hanpasnenue Toka.
33 Cuna toka. Amnepmertp. M3mepenue 837, ymp.24
CHJIBI TOKA.
34 ®ponraibHas jJadoparopuas padora | Jatuuk TOoka, am- | 838, ymp.25
N4, «COopka dIeKTPUUYeCKOi enu u | IepMeTp
U3MepeHHe CHUJIbI TOKA B ee JBYXITPEAETbHBIN,
Pa3JIHYHBIX YYaCTKAX». HWCTOYHUK TUTaHUS,
KOMILJIEKT TIPOBOJIOB,
PE3UCTOPHI, KIIFOU
35 DnexkTpudeckoe HanpsoKkenue. EquHuib 839,40
HanpspkeHus. BonstMmetp. 3mepenue
HanpsOKEHUS.
36 dpoHTaabHas 1a0opaTopHasi padoTa JlaTuuk Hanps- | 841,42, ynp.26,27
NoS. «M3mepenne HaNPsIKeHUs] HA JKEHUs, BOJBT METP
Pa3JIMYHBIX YYACTKAX JIeKTPUYECKOH | IBYXIIpe- IEIbHBIN,
menm. WCTOYHUK TTUTaHUS,
KOMILJIEKT TIPOBOJIOB,
PE3UCTOPHI, KIIFOY
37 DNEKTPUIECKOE COMTPOTHBIICHUE 843,ymp.28
MPOBOAHUKOB. Y I€JIbHOE
CONpoTHUBJIEHUE. PeocTaThl.
38 3akon Oma 715 ygacTKa IeMu. JleMOHCTpaIHst 844, ynip.29(4-7)
«Hccnegona- HUE
3aBUCUMO CTH  CHJIb]
TOKa B MIPOBOJHUKE OT|
HaIMPSHKCHUS»: JTaTYUK|
TOKa, JaT4dK  Ha-
MNPSDKEHUS, PE3UCTOp,
peocrar, W CTOYHHK
MUTAaHUS,  KOMILJICKT|
MPOBOOB, KIIIOY
39 Pemenue 3amau o reme: «3akoH Oma. 1055,1056,1066
Brruuciienue conpoTuBIIeHUS
MIPOBOTHUKOB)
40 ®poHTaNbHasA JabopaTopHas padora | JlaTumuk TOKa, | 8§46, ynp.30(1,2,4)
Ne6 «PeryanpoBanue CHJIbI TOKA peocTaTt, MCTOYHUK
peocTarom» MATAHUS, KOMILICKT
MIPOBOJIOB, KITFOY
41 ®ponTanbHas JadoparopHas padora | Jaruuk Toka, marumk | 847, ynp.31
Ne7 «OnpepesieHue cONPOTHBJICHUS HaNpsHKeHA,
NPOBOJAHUKA MPU MOMO K AMIIEPMETP 5
aMIepMeTpa u BOJbTMETPa» ABYXIPC/CIIBHBIH,
BOJIBTMCTP
JBYXIIPEIECTIbHBIN,

pe3UCTOPBI, HCTOYHHUK
MMUTaHUS,  KOMILIEKT

MIPOBOJIOB, KJIIOY
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42 [TocnenoBarenpHOE COSIUHCHUE Jlatyuk TOKa, nartumk 848, ymp.31(1,3,4)
MIPOBOHUKOB. HaIpsKe HUS,
amMIepMeTp
NBYXITPEIEIbHBIN,
BOJILTMETP
NBYXIIPEICIbHBIN,
PE3UCTOPBI, HCTOYHUK|
MUTaHUS,  KOMIUIEKT
MPOBOJIOB, KITIOY
43 [TapamensHOE COeqMHEHNE Jlatunk TOKa, martduk 849, ynp.33(4,5)
MIPOBOHHUKOB. HaNPSHKEHUS,
aMIIepMeTp
NBYXIIPEIEIbHBIN,
BOJIbTMETP
NBYXIpEebHbIH,
PE3UCTOPHI, HCTOYHUK|
MUTaHUS,  KOMILICKT|
[IPOBOJIOB, KIIIOY
44 O6o6marommii ypok mo teme «Cua 832-43 noeTopenue,
TOKa, HATIPSHKEHUE U CONPOTUBIIEHUE Nel057,1061,1077,
IIPOBOTHHKAY 1082,1112,1118
45 Konrpoabnas padora Ne3 «Cuia
TOKA, HANPSI’KEHHe U CONPOTHUBJIEHHE
NMPOBOHHKA)
46 PaGoTa 1 MOIITHOCTB JIEKTPUIECKOTO 851,52, ymp.34(1,2)
Toka. EquHuIbI paboTh
NIEKTPUUECKOT0 TOKA IPUMEHEMBIE Ha
IIPAaKTHKE.
47 ®pouTanbHas JadopaTopHas padora | /laTuuk TOKa, 8§52, Ne1150,1152,1156
Ne§«M3mepenne MOIIHOCTH U padoThl | JaTYHUK
TOKA B 3JIEKTPHYECKOI JlaMie». HanpsHKEHUS,
ammepMmerp
JBYXIpEeIbHbIH,
BOJIbTMET]
JBYXIIPEAEIbHBIN,
JTaMII0YKa, UCTOYHHUK
MUTaHUS, KOMILJIEKT
IPOBOJIOB, KJIIOY
48 HarpeBanue npoBoJHUKOB 853, 55,56, ynp.37(1-3)
ANEKTPUIECKUM TOKOM. 3aKkoH Jxoyns
— Jlenna. Jlamna HakaJIMBaHUS.
DneKTpuYecKue HarpeBaTeabHble
npubopsl. KopoTkoe 3ambIkaHueE.
[IpenoxpanuTtenn.
49 Konpnencarop. 854, ynp.38
50 Pemenue 3anau. Ne1947-1949
ol KonrtposbsHas padora Ne4 « Pabora n

MOIIHOCTH YIEKTPHUYECKOI0 TOKA.
3akon Jlxoyas-Jlenuay».
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52 MarsauTHOE I0JI¢ TOKa. 857,58, ynp.40
53 JICKTPOMATHUTBI U KX TIPUMEHCHUE. 859, ynp.41
54 ®poHTanbHas JaGopaTopHast 860
padora Ne9 «Coopka
3J1eKTPOMArHUTA U UCNILITAHHUE €r0
JeiCcTBHUAY.
55 [TocTostHHBIE MAarHUTBI. MarHuTHOE /leMoHCTpauua 861
T10JI€ TTOCTOSTHHBIX MAarHUTOB. «V3mepenue oIS
ITOCTOSIHHOI'O
MarHura». JaTYUK
MAardmuTHOI'O 110JId, I10-
CTOSIH HbI MarHut mo-
JIOCOBOM
56 MarsuTtHoe 1moJie 3eMin. Hartunk  marautHOro | §62
moJjisi, II0 CTOSAHHBIM
MarHuT  IOJIOCOBOH,
JIMHENKA
HU3MCPUTCJIbHAA
57 JleficTBE MAarHMUTHOIO ITOJIS HA JleMoHCTparust
MPOBOJHUK C TOKOM. DJIEKTPHUUECKUN «3mepenne
ABUTI'ATCIIb (I)I)OHTaJIbHaH MATrHHUTHOT'O IOJIS
JaboparopHas padora Ne9«U3yyenune | pokpyr MpoOBOIHHMKA
JECKTPHYECKOI0 ABUIaTEC/Jd C TOKOM». JaT4MK
MOCTOSIHHOTO TOKA (HAa MOJEJIN)». MarHUTHOTO IO,
JBa INTaTHBAa, KOM-
TIJICKT MIPOBOJIOB,
HMCTOYHUK TOKa,
KITIOY
‘ CaetoBble siBjienus ( 104)
58 Ucrounuku cBeta. PacnpocTpanenue OcBeTuUTe b 863, ymp.44
CBCTA. C MCTOYHUKOM CBETa
Ha 3,5 B, HcTOYHHK
MUTaHUS, KOMIUIEKT
MPOBO/OB,  IleJeBas
nuadparma
59 OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHs (OCBETUTEIh c | §864,65,Ne1305-1307
CBETA. MCTOYHHKOM CBE- Ta
Ha 3,5 B, umcrouHmK
MUTa-HUSI, KOMILIEKT
MPOBOJIOB,  IIleJIeBast
nuadparma, TOJYIH-
MUHOpP, TUIAHIIET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPaHCIIOPTHPOM
60 [Tnockoe 3epkano. M3o0pakeHue B 866, ynp.46(1,3.4)
TIJIOCKOM 3€pKaJe.
61 [Ipenomnenue cera. 3aKoH OcBeTUTEND c | 867, ynp.47(1-3)

pCIIOMJIICHUA.

MCTOYHUKOM CBC- Ta

Ha 3,5 B, ucrouHmk
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MUTAHUS, KOMILIEKT
[POBOJIOB,  IeJeBast
nuadparma, TOJIYIH-
MUHAp, IUIAHIIET Ha
IUIOTHOM  JIUCTE C
KpPYTOBBIM
TpaHCIOPTHPOM
62 JInnsel. OnTHYeCcKas cuila JUH3BL 868, ynp.48
63 N306pakenus, 1aBaeMble JTMH30M. 869, ymp.49
64 ®dpoHTAILHAsS JIa0opaTopHAas padoTa | OcgeTHTENb C 868,69
Nell. HWCTOYHUKOM CBETA
«Iloayuenue n3o0paxxeHus: Npu Ha 3,5 B, HCTOUHUK
IOMOIIH JTUH3BI». IMUTAHUS, KOMILJICKT
IIPOBO/IOB, I1I€e-
neBast nuadparma,
3KpaH CTaJbHOM,
HaIlpaBJIAOIAs C
U3MEPUTETIBHOU
IIKAJIOH, COOM-
paromiye JUH3BbL,
pacceuBaronias
JINH3a, CIauI
«Mogenb npen-
MeTa» B peurepe
5} I'na3 u 3penue. bam3opykocts u 870
JATbHO30PKOCTh. OUKH.
66 Pemenue 3amau. 867-69
67 KonTpoabHas padora Ne5 «
HToroBasi KOHTpoJIbHasi paboTa»
‘ IloBTOpenue (14)
68 Anann3 ommOOK JOMYIIEHHBIN B
UTOrOBOM KOHTPOJIbHOM paboTe
KasiennapHo-TeMaTnueckoe IJiaHupoBanme 9 kiacc.
Ne | Jlara Conep:xaHue(TemMa ypoka) Hcnoan3oBanue IIpumeuyanue
/1 o0opynoBaHus
3aKoHBI B3aNMO/IeiiCTBHSI M IBH:KeHHs TeJl (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, ynp.1 ycTHO
OTCYeTa.
2 [lepememnienue § 2, Bomp, ymp. 2
YCTHO
3 Onpenenenre KOOPAUHATHI § 3, Bomip, ymip.3(1)
JIBUKYIIETOCs Teja.
4 CKOpOCTh MPSIMOJIMHEWHOT O
PaBHOMEPHOTO ABUKCHHUSL.
5 IlepemenieHre npu NpsIMOJIMHEHHOM § 4, ynp.4
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PaBHOMEPHOM JIBUKECHHH.

6 I'paduku 3aBuCUMOCTH
KMHEMAaTUYECKUX BEIIMUYUH OT BPEMEHH
IIPU TPSIMOJIMHEHHOM PaBHOMEPHOM
JIBUKCHHH.
7 CpenHsisi CKOPOCTb.
8 [IpssMmonuHEeHOE PaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIBIOKEHUE. Y CKOPEHUE.
9 CkopocTh MPSAMOJIMHEHHOT O §6,ynp.6(2,3)
PaBHOYCKOPEHHOT'O IBUKCHHSI.
I'paduk ckopocTu
10 [lepemenienue npu npsMOIUHEITHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBHKECHHH
11 [Tepemenienue Tena npu §8, ynp.8(1)
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH
12 JIaGopartopnast pabota Ne 1 IraTtuB 1446, 1451
«HccnenoBaHrue paBHOYCKOPEHHOT O 1a00paTOPHHBIA,
JBUKEHUS 0€3 Ha4allbHOM CKOPOCTH>> | MEXaHUYeCKas
CKaMbsl, OpyCOK
JIEPEBSIHHBIM,
3JIEKTPOHHBIN
CeKyH/IOMep C
JTaTINKAMH,
MarHUATOYIPaBIISIEM
bI€ TEPKOHOBBIE
JTaTYNKH
CeKyH/ioMepa
13 Pemenue 3anau.
14 I'paduku 3aBuCHMOCTH
KHHEMATHYECKUX BEIMYUH OT BPEMECHH
TP NPSMOJIMHEIHOM
PaBHOYCKOPEHHOM JIBUKEHUU
15 Pemenue 3anau
16 KonTtposbHas pabora Nel
17 OTHOCUTEIILHOCTH JIBUKCHHUSI. § 9. Yup.9(1-4)
18 HNuepunanbHbie CUCTEMBI OTCYETA. §10, yrip.10
ITepsbiii 3ak0H HproTOHA
19 Bropoii 3akon HeroToHa dpoHTaNbHAS §11, ynpl1(2,3)

nabopaTopHas pabora
No 1

«3yueHue
JBIDKEHUS TeJa MPU
JIEHCTBUU CHUJIBI
TPEHHSI»:
JIepeBSHHBINA OPYCOK,
Halop I'py30B,
MeXaHu4ecKas
CKaMbsl, TUHAMOMETP.
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®poHTanbHAsA
nabopaTtopHas pabora
No 2

«3yuenne
JBIDKCHUS CBSI3aHHBIX
TEJ»: IITATUB
1ab0paTOPHBIi,
MeXaHu4ecKas
CKaMbs, OpycoK
JIEPEBSTHHBIM,
3IIEKTPOHHBIN
CEKYHJIOMEp ¢
JTATYNKAMU,
MarHUTOYIPaBJIsiEMbI
€ FepKOHOBBIE
JATYNKU
CeKyHJoMepa, Habop
rpy30B, 0JI0K
HEMOJIBI)KHBIN, HUTh

20 Tperwnii 3axon HproToHa §12, yrip.12(3)

21 CB0OOJIHOE TAJICHUE TEJI §13, ynp.13(3)

22 JIBm>xeHue Tena, OpOoIIeHHOr O §14, ynp.14
BEPTUKAILHO BBepX. HeBecoMocCTh

23 JlabopaTtopHas pabora Ne 2
<KHU3mepeHne yCKOpeHust CBOOOTHOT O
MagcHusI >

24 3aKOH BCEMHUPHOTI'O TATOTEHHUS §15, ynp.15

25 YckopeHue cBOOOIHOTO MaIeHUS Ha §16, ynp.16(1-4)
3emiie U IpyTuX HEOECHBIX Telax.

26 Cuia ynpyrocrH.

27 Cuina TpeHus

28 [IpsimonnHeHOE U KpUBOJIMHENHHOE §17,18,ymp.17,(1),yn
JBUKEHUE. J|BUKEeHHE Tena 1mo p.18(1,4)
OKPYXHOCTH C TIOCTOSSHHOU 110 MOZYJIIO
CKOpOCTHIO.

29 Pemenue 3amau §19, yrp.17(2),

yop.18(5), ynp.19(1)

30 VIcKyCcCTBEHHBIE CIYTHUKH 3eMIIH

31 Nmnynbsc Tena. 3aKoH coXpaHeHUs §20, ynip.20(2,4)
UMITyJTbCa

32 PeakTuBHOE NBIOKEHHE. PakeThl. §21, ynp.21(2,4)

33 Pabora cuibl.

34 [TorenuuanbpHast 1 KHHETUYECKas
SHEPrust

35 3aKOH COXpaHEHHUS MEXaHWYeCKOU §22, ynip.22
SHEPruu.

36 KontponbsHas pabora Ne 2
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\
Mexannyeckue KoJie0aHus M BOJHbI.3BYK.(15 yacoB)
37 KonebaTensHoe nBUXKEHME. §23, ynp.23
38 CB0oOOIHBIC KOJICOAHMSI. JIeMOHCTpALUN
Konebarenpubie cucTeMbl. MasiTHHK. «Komebanmus
HUTSHOTO MasTHUKA U
CBOOOHBIE
KoseOaHus rpysa Ha
MPYXUHE»: TaTYNK
YCKOPEHHUSI, ITATUB C
KpernexoMm, Habop
rpy30B, HUTh, HA0Op
PYKUH
39 Bennuunel, xapaktepu3yromme §24, 25, yup.24(2-5)
Koj1e0aTebHOE IBUKECHHE.
40 ["apmonmnueckue konedbanusl.
41 JIabopatopHas padota Ne 3 JaGoparopuas paGora | 1777,1780
KMccnenoBanne 3aBHCHMOCTH MEPHOAA ([ I3yuenne KoneOa-
1 4aCTOTBI CBOOOIHBIX KOJICOaHU I Huif rpy3a Ha
MAasSTHHKA OT IJIMHBI €r0 HUTU >> NPYXHHE»:
KOMITBIOTED, JATIHK
YCKOPEHHUSI, ITATHUB C
Kpernexxom, Habop
MPY>KUH Pa3HOU
KECTKOCTH, HAOOP
rpy3os 1o 100 r.
JIaGopaTopHas pabora
«M3yuenue komneda-
HUW HUTSHOTO
MasITHUKA:
KOMITBIOTED, TaTIYNK
YCKOpEHHSI, TPy3 C
KPIOYKOM, JIETKast U
HEepacTsHKUMasi HUTh,
yIeTKa
42 3aTyxaromme KoieoaHusl. §26, ymp.25.
Brinyxiennbie KoaeOaHus. Ipe3eHTalus
«MexaHn4ecKue KojaeOaHus
B mpupome, OHTYy U
TCXHUKE»
43 Pe3onanc. §27, yrp.26
[IpesenTanus
«MexaHUYeCcKHil pe30HAHC
44 PacnipocTpanenue konebanuii B cpene. 828
Boansl.
45 Jmina BoiHbl. CKOPOCTH §29. Ynp.27
pacnpocTpaHeHus BOJH.
46 Hcrounuku 3ByKa. 3ByKOBBIE §30. Yop. 28
KosieOaHus. TPE3CHTAIHA
«YnpTpaszByk»,«HPpa3ByK
»
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47 BricoTa, [TeMOp] ¥ TPOMKOCTh 3ByKa §31, ynp. 29
48 PacnipocTpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJIHBI.
49 Otpakenne 3Byka. DX0. 3ByKOBOU 833
pEe30HaHC.
50 Pemenne 3amau.
ol Kontponbsnas pabora Ne
3«MexaHn4ecKue KOJICOaHNS U BOJHEI.
3BYK>>
DJ1eKTPOMArHUTHOE moJie (24 yaca)
52 MarsauTtHoe 1oJie ¥ ero rpapuueckoe §34, ynp.31
n300pakeHUeE.
53 OnHOpOIHOE ¥ HEOTHOPOTHOE
MarHUTHBIE TOJIS.
54 Hanpasnenue Toka 1 HanpaBJeHUE §35, ymp. 32(1-3)
JIMHUNA €ro MarHUTHOTO TOJIs
55 O6HapyxeHue MarHUuTHOTO TIOJIS IO €T0 §36, ynip.33
JIEHCTBUIO HA 3JIEKTPUUYECKHUM TOK.
IIpaBuiio 1€BOI PYKH.
56 WHIyK1Mss MArHUTHOTO TIOJIS. 837
57 MarHuTHBIH IOTOK §38, ynp34(1)
58 SIBIIeHUE 3IIEKTPOMArHUTHON JleMOH CTpanus §39, ynip.36
AHIYKIIUH. «sIBieHne
PIEKTPOMArHUTHOU
WHTYKITA
NaTYUK HATIPSDKCHUS,
COJICHOW]I,
MMOCTOSTHHBIN
[MOJIOCOBOM MarHur,
Tpy6ka [IBX,
KOMILIEKT TPOBOIOB
59 JlabopaTopHas pabora Ne 4 <KU3yueHwue [ToBoTpuTs §39,
SIBJICHUS DJIEKTPOMArHUTHOM Nel913,1915
MHIYKIIAH>>
60 HanpaiieHne MHyKIIMOHHOT' O TOKA. §40, yop. 37
IIpaBuio Jlenna.
61 SIBneHNE CaMOMHAYKIIMH. §41, ynp.38
62 Homy4enue u nepefada NEPEMEHHOTO  |[[eMOHCTpAIHS §42, ynp.39
OJICKTPUUICCKOT'O TOKA. Tpchq)opMaTop «I/IgMepeHHe
XapaKTEePUCTUK
MEepPEMEHHOT 0 TOKay:
NBYXKaHAJb Hasl
MPUCTaBKAOCIMIIIIOT pa
&, 3ByKOBOH
resepaTop, Habop
MPOBOJIOB
63 DIIEKTPOMArHUTHOE TIOJIE. §43
64 ONEKTPOMarHUTHbIE BOJIHBI §44, ynp.41(1)
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65 Konebatenbuprit koutyp. [lonyuenue §45, ynp.42
AJICKTPOMATHUTHBIX KOJIeOaHU

66 [IpuHIMIIBI paAOCBSI3HU U TE€JIEBUICHUSL. §46,ynp.43

67 Wurtepdepennms u audpakius cBera

68 DNeKTpOMarHuTHasi MPUpPOJia CBETA. 847

69 IIpenomiienne ceeta. PU3nUECKUil §48, ynp.44(2,3),
CMBICJI ITOKA3aTeNs IPEJIOMIICHHS.

70 Hucnepcus. [1pera Te. §49, ynp.45(1,3)

71 THIIBI ONTUYECKUX CIIEKTPOB. 850

72 JlabopatopHas pabora Ne 5 Tabn. «Tumnsr
«Habmonenne criomHoro u ONTHYECKUX
JMHEHYATHIX CIIEKTPOB HCITYCKAHUS >> CIIEKTPOB

WCITY CKaHHUSD)

73 [Toryomenue 1 uCIyCKaHUE CBETA 851
atomamu. [Ipoucxoxnenue
JMHEWYAThIX CHEKTPOB.

74 Pemenue 3anau

75 Kontponbhas pabota Ned «
DJIEKTPOMArHuTHOE MOJIE

CTpoeHHe aTOMa M aTOMHOIO s1/1pa (20 yacoB)

76 PannoakTHBHOCTE. 852

77 Mojenu aToMOB 852

78 PannoakTuBHBIE TpEBpalLlEHUS §53, ynp.46
ATOMHBIX SI7IEP.

79 DKCIepuMEHTaIbHbIE METOAbI 8§54
WCCIIEIOBAHMS YaCTHIL.

80 JlabopaTopHas pabora Ne 6
KHM3mepeHmne ecTeCTBEHHOI O
paauanmoHHoro oHa JO3UMETPOM >>

81 OTKpBITHE IPOTOHA U HEUTPOHA. §55, ynp.47

82 CocraB aToMHOTO siipa. SAnepHbie §56, ynp.48(4-6)
CHJIBI.

83 Oueprus cBsizu. Jledext macc. §57, Bormp.

84 Pemenwne 3amau

85 Jenenue snep ypana. [lenmnas peakiusi. 858

86 JlabopaTtopHas pa6ota Ne 7 «<M3yuenue
JIeNIeHus siipa aToMa ypaHa 1o
¢dotorpaduu TpekoB>>

87 SAnepueiit peakTop. [Ipeodpa3oBanue 859,
BHYTpPEHHEH SHEPruu aTOMHBIX siiep B
AIIEKTPUIECKYIO SHEPTHUIO.

88 AToMHasl SHEpreTHKa 8§60

89 buonornueckoe nefdcTBUE paJHaIliH. 861

90 3aKOoH paJMOaKTUBHOTO pacriajia

91 TepmosinepHast peakius 862

92 DneMeHTapHbIE€ YaCTHIIBI.
AHTHYAaCTUIBI

93 Pemenue 3anay.
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94 Kontponbhas pabota Ne 5 «Ctpoenue
aToOMa M aTOMHOTO SIJIPay»

95 JIabopaTtopHas padora Ne §<<KOr1eHka
nepro/ia oJypacnaaa HaXOsSIIUXCS B
BO3yX€ MPOJYKTOB pacraja rasa
panona>>. Jlabopatopnas pabora Ne 9
«HM3yueHune TpeKOB 3apsiKEHHBIX
YACTHI] 110 TOTOBBIM (oTorpadusim >

Ctpoenne Beeaennoii (5 yacoB)

96 Cocras, CTpoeHHE U TIPOUCXOXKICHUE 863
CoJIHEYHOI CUCTEMBI

97 bonbime nuanerst CotHEUHOM 864
CHCTEMBI

98 Masbie Tena COJIHEYHON CHCTEMBI 865

99 CtpocHue, U3Ty4eHUE U IBOJIOLIHS 866
CoJiHna u 3Be31

100 CtpoeHue 1 dBoJIONNS BeeneHnoi 867

] HToroBoe noBTopeHue-24
101- O060011eHe ¥ TTOBTOPEHNE
102

00VYeHHS M JIEKTPOHHLIX 00Pa30BaTeJdbHbIX PECYPCOB.

CIHCOK JIUTEPATYPLI ¢ YKA3aHHEM NepevyHs Y4eOHO0-MeTOIHUECKOro o0ecneyeHnsi, CPEICTB

=

©o ok

©

10.

11.

12.

Mapon A.E., Mapon E.A. ®usuka. 7 knacc. {unaktnueckue matepuansl. M.: JIpoda, 2019.
[Teppimkua A.B. ®@usmka. 7 kimacc. YU4eOHHK Juisi 00mIeoOpa3oBaTENbHBIX yUpPEKICHUA. M.:
Hpoda, 2018.
Ounonosuy H.B. ®usuka. 7 kiacc. Meronuueckoe nocobue k yueoOHuky A.B. Ilepsimkuna. M.:
Hpoda, 2018.
XannanoBa T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouas terpans. M.: [Ipoda, 2019.
XannanoBa T.A., Xannano H.K. ®u3zuka. 7 knacc. Tectel. M.: JIpoda, 2019

[Teppimkua A.B. ®@usuka. 8 kmacc. YueOHUK I 00111e00pa30BaTEebHBIX OpraHu3anuii. M.:
Hpoda, 2019.
2. ®unonosuy H.B. ®usuka. 8 kinacc. Meroauueckoe nocodoue k yueOHuky A.B. [leppiikuHa.
M.: Ipoca, 2018.
3. XannanoBa T.A. ®usuka. 8 knacc. Pabouas terpaas. M.: [lpoda, 2014.
4. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. 8 ximacc. COOpHUK BOIIPOCOB u 3ama4. M.:

Hpoda, 2019.

5. XannanoB H.K., Xannanoa T.A. COOpHUK TecTOBBIX 3aJaHui mo ¢usuke. 8 kiacc. M.:
BAKO, 2019.

®dusuka. 9 ki1.: yueO. 15 obieodpazosar. yupexaenuid. / A.B. [1éppimkun, E.M. I'ytHuk M.
Hpoda, 2017.

®dwusuka. 9 knacc: moypouHsie miaaHsl o yaeOHuky A.B. [1épeimkuna, E.M. ['yTHUK / aBT.-COCT.
C.B. bobpoBa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®usuka: 3agaunuk: 9 — 11 xin.: Yueb. mocobue st o6meodpazoBat. yued. 3aBeaeHuit. — M.

Hpoda, 1996. — 368 c.: un. — (3agauanku «Ipodsr»).
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14. ®uzuka. Tectol. 7 — 9 kmaccel. Kabapaun O.®., Opnos B.A. YueOH. - metoa mocobue. — 4-¢ usm.,
crepeotun. — M.: lIpoda, 2000. — 96 c.: ni.
15. ®usnueckuii SKCIEPUMEHT B CpeaHel kosie: Mexanuka. MojekyaspHas Gu3uka.

Onexrponunamuka / [llaxmaes H.M., llunos B.®. — M.: IIpoceemenue, 1989. — 255 c.: mi. — (b-xa
yuuTens GU3NKH).

16. JlozoBenko C.B., Tpymmna T.A Peanu3amust o00pa3oBaTeIbHBIX IPOrpaMM 10 (PU3HUKE C UCIOTb30BAHIEM
o0opymoBaHus JIeTcKoro Texnomnapka «llIkompHbiii KBanToputom» Mocksa, 2021

Humepnem-pecypcot:
1.bubnmnoteka — Bce mo npenmery «®dusuka». — Pexum noctyna: http://www.proshkolu.ru
2.BuzeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3.Enmunas xomaekums udpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum goctyma: http://school-
collection.edu.ru

4 MHTepecHble MaTepHalbl K ypokaM (DU3UKH [0 TeMaM; TECThI 10 TeMaM; HarJIsAHbIC TOCOOUS K YPOKaM.
— Pexxum nmocryma: http://class-fizika.narod.ru

5. lludposeie oOpa3oBaTenbHbie pecypchl. — Peskum mpoctyna: http://www.openclass.ru

6. DnekTpoHHbIe yueOHuKH 110 ¢u3uke. — Pexxum nocrtyma: http://www.fizika.ru
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