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IosicHuTeILHAA 3aNIHCKA

Pabouas mporpamma no pusuke ayist 7-9 KJ1acCOB OCHOBHOMH IIKOJIBI pa3paboTaHa B COOTBETCTBHM:

1. DenepanbHblil 3ak0H 0T 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazosannu B Poccuiickoit @enepaunn» (¢ U3M. U JOM., BCTYI. B
cmy ¢ 01.09.2020).

2. INacnopr HammonansHOro mpoekta «OOpasoBanue» (yTB. mpesuguymMoMm Cosera npu Ilpesumente PP mo crparerndeckoMy pasBUTHIO H
HAIIMOHAJIbHBIM MPOEKTaM, MPOTOKOJI OT 24.12.2018 Ne 16)

3. TocynapcrBennas mporpamma Poccuiickoit @enepannu «Passurne obpazoBanus» (yTB. [locranosienuem [pasutenbctsa P@ ot 26.12.2017 Ne
1642 (pen. ot 22.02.2021) «O6 yTBep:kIeHNH rocyaapcTBeHHOH nporpaMmel Poccuiickoii @enepannu «Passutie o0pa3oBaHusy.

4. IIpodeccnonanpheiii crannapt «llemaror (memarorudeckasi IesITEIBHOCTh B JOLIKOJBHOM, HAa4aJbHOM OOIIEM, OCHOBHOM OOINEM, CpenHeM

oOmeM oOpaszoBaHuM), (BocuTaTeNb, yautenb)» (pea. ot 16.06.2019) (Ilpuka3z MunuctepcTBa Tpyna U conuainbHOH 3amuTtel P@ ot 18 oxTsa0ps 2013 r. Ne
544H, ¢ U3MEHEHUIMH, BHECEHHBIMH ITPHKa30M MuHHCTEPCTBA TpyAa U corBamuThl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

5. Metoanueckue peKOMEHAALNU 10 CO3AaHUI0 M (YHKIMOHHPOBAHUIO B OOIIE00pa30oBaTeNbHBIX OPTaHU3ALUSIX, PACIIONOKEHHBIX B CEJIbCKOM
MECTHOCTH U MaJlbIX TOpOonax, LEHTPOB OOpa30oBaHMs €CTECTBEHHO-HAYyYHOH M TexHojormueckod HampasieHHocTell («Touka pocray) (YTBep:koeHbI
pacriopsbkeHneM MuHucrepcTsa npocsenienust Poccutickoit @eneparuu ot 12 ssuBaps 2021 r. Ne P-6)

6. IIporpamma ocHoBHOrO obmiero oopasosanusi. @usnka. 7-9 kmaccel (asropsl: A.B. Ilepsiukun, H.B. @unonosuy, E M. I'yrauk). @usuka. 7-9
KJaccel: pabouune nporpammsl / coct. @50 E.H. Tuxonosa - 5-e uzn., nepepad.-M.: [Ipoda, 2015. - 400c.

IIporpamma ompenensieT conepskaHle U CTPYKTYpy y4eOHOro MaTepuaa, MmocieNoBaTeIbHOCTh €r0 U3yUeHUs], MyTH (OPMUPOBAHMS CHCTEMBbI 3HAHUH,
YMEHHUH 1 CIIOCOOO0B IEeATENbHOCTH, PA3BUTHSL, BOCIIUTAHHS M COLMAIN3ALINHT YUAIIIHXCSL.

[Ipennaraemas mporpaMma peanu3yeTcs ¢ IOMOILIbIO y4eOHO-MeToanueckux komruiektos (YMK).

YMK n5s KaXI0ro Kjiacca BKJIIOYAeT:

Y4eOHHK, 3aJa4HNK, METOIUIECKHE MaTePHAJIbI ISl YUUTEIS, CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE pabOTHI, TETPaab AJs TabopaTOpHBIX padoT;

[Tnaaupyrotcs cnenyromue GopMbl OpraHU3auH y4eOHOro mporecca;

(b poHTaNBHBIE, KOJUIEKTUBHBIE, TPYINOBLIE; padoTa B nape, HHAUBUAYAIbHbBIE.

B npenomaBannu npenmeTa OyayT HCIIONIB30BATHCS CIEAYIOLINE TEXHOJIOTHU U METOABI: IMYHOCTHO-OPUEHTHPOBAHHOE 00yUeHHe; MPpobIeMHOe
oOyuenue; nuddepeHunpoBaHHOE O0YUYSHIE, TEXHOJOTHU O0YUYEHHs] Ha OCHOBE PEIeHUs 3a7a4; METOIbl HHIUBUAYAJIbHOTO OOYUYEeHUS,

OcobenHoe 3HaUeHUE B MpernofaBaHu (U3NKU UMEET IIKOJIbHBIN (PU3NYECKUN SKCIIEPUMEHT, B KOTOPBIA BXOIAT A€MOHCTPALIMOHHBIN 3KCIIEPUMEHT U
caMocCTosITeNIbHbIe TabopaTopHbIe pabOTHI yHAIUXCsl HA OCHOBE IU(POBOH JTadopaTopuu.

B 7 xnacce Ha peanM3aulMI0 NaHHOW MPOrPaMMBI, COTJIACHO y4eOHOMY IUIaHY YUPEXKOCHHs, OTBOAUTCA 2 Haca B Henmemo, 70 4acoB B TOA.
Ucnonp3yemslit yueOnuk: @usnka: yueOHuk s 7 kiacca / [epeiukua A.B.— M.: «/Ipoday», 2015 r.

B 8 kmacce Ha peanM3zaunMi0 NaHHOW MPOrPaMMBI, COTJIACHO y4eOHOMY IUIaHY YUPEXKOCHHs, OTBOAUTCA 2 Haca B Henmemo, 70 4acoB B TO..
Ucnonp3yemplii yueOunk: @usuka: yueOHuk mist 8 ximacca / Iepoiukun A.B.— M.: «JIpoday, 2014 T.

B 9 knacce Ha peanu3aliyio JaHHOM MPOTrPaMMBbI, COTNIACHO YueOHOMY IJIaHy YYpeKAEHHUs, OTBOAUTCA 3 4vaca B Heaemo, 102 yaca B rox. OauH 4ac B
Henmemo no00aBiieH M3 4YacTH, (OPMHUPYEMOH ydacTHHKaMH OOpa3oBaTeNIbHBIX OTHOIIEHWH. PacmpeneneHune noOaBIeHHBIX Y4YeOHBIX YacOB IO TEMam



MPOM3BENCHO MPONOPIHOHAIBEHO BPEMEHH, NMPEIYCMOTPEHHOTO aBTOPCKOH padoueit mporpammoii. Mcronbzyemblil yaueOHnk: @usuka: yueOHuk st 9 kiacca /
[epeimukun A.B.— M.: «/Ipoda», 2014 r.

L IInanupoBaHue pe3y/IbTATOB OCBOEHHsI Y4eOHOro npeamera
JIn4HOCTHBIE Pe3yJIbTATHI
OO6yuaroumiicss MOJyYUT BO3MOKHOCTD ISl POPMUPOBAHMS CIAECAYIOLINX JIMIYHOCTHBIX PE3YJIbTATOB:

. pa3BUTHE MO3HABATENLHBIX HHTEPECOB, HHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

. yOeKIEHHOCTh B BO3MOXKHOCTH TO3HAHUS MPUPOIBI, B HEOOXOAUMOCTH Pa3yMHOTO HCIOJB30BAHUS JOCTIDKEHHH HAYKHM M TEXHOJIOTHH IS
JaTbHEMIIEro Pa3BUTHS YEJOBEYECKOro OOINEeCTBA, YBAXKEHHE K TBOPIIAM HAYKH M TEXHHKH, OTHOIIEHHE K (PU3MKE KaK K 3JIEMEHTY OOlIevYenoBe4YecKOn
KyJIbTYpBHI,

. CaMOCTOSITENIbHOCTD B MPUOOPETEHNH HOBBIX 3HAHHUN U MPAKTHYECKUX YMEHUIT,

. TOTOBHOCTD K BBIOOPY JKM3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSIMH,

. MOTHUBALHs 00Pa30BATENBHON NESITETPHOCTH HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MTOIXOAA;

. ¢dbopMupoBaHKUE LIEHHOCTHOTO OTHOIIEHHS IPYT K APYTY, K YUUTEIIO, K aBTOPaM OTKPBITHIA 1 M300PETeHNH, K pe3yibTataM O0y4eHuUs.

MeTanpeamMeTHbIe pe3yabTAThI
OObyuarommiicss MOIyYUT BO3MOXKHOCTD [T (POPMHUPOBAHUS CIEAYIOLINX METAMPEIMETHBIX Pe3yJIbTaTOB!

¢ OBJIAACHUEC HAaBbIKaMU CaMOCTOATCIBHOTO HpI/IO6peTeHI/I$I HOBBIX 3HaHHﬁ, opraHu3anun y‘{e6HOI>'I JACATCIIBHOCTH, ITOCTaAHOBKH Lleﬂeﬁ,
MJIIAHUPOBAHUA, CAMOKOHTPOJIA U OLUCHKU PE3YJIBTATOB CBOEH ACATCIBbHOCTHU, YMCHUAMU NPECABUACTE BO3MOXKHBIC PE3YJIbTAThl CBOUX I[efICTBPIfI;
i IIOHHUMaHHuE pasnnqyn‘/'l MEXKAY UCXOOHbIMU (I)aKTaMI/I U Ir'urioTe3aMu 4Jjisd Ux O6”I:>$ICH6HI/I$Ij TCOPETUUCCKUMHU MOACIISAIMUA U PE€AJIbHBIMU O6”I:>eKTaMI/Ij

OBJIQJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU MACHCTBUSMH Ha IPUMEPax TUIMOTE3 Nl OOBSICHEHHs] HM3BECTHBIX (PAKTOB U IKCHEPUMEHTAIBHON IMPOBEPKH
BBIIBUTAEMBIX TUIIOTE3, pa3padOTKH TEOPETUUECKUX MOAEIIECH MPOLIECCOB MITH SIBIICHHIA;

. dbopmMupoBaHUE YMEHUH BOCIIPHHHMMATh, NepepadaThiBaTh U MPEABSABIATb MHQOPMALIMIO B CIOBECHOH, 0Opa3HOM, CUMBONNYECKOH (opmax,
aHAJM3UPOBATh U nepepadaThiBaTh MOTYUYEHHYIO HHQOPMALMIO B COOTBETCTBHH C MOCTABJICHHBIMHU 331a4aMH, BBIIENSATH OCHOBHOE COIEPIKaHNe TP OYUTAHHOTO
TEKCTa, HAXOAUTh B HEM OTBETHI Ha MTOCTABJICHHBIE BOIPOCHI U U3J1araTh €ro;,

. npuoOpeTeHNe OMbITa CAMOCTOSTENIbHOTO TIOWCKA, aHain3a U oTOopa MH(GOPMALMH C HCIOJB30BAHUEM PAa3IMYHBIX HCTOYHUKOB M HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH JJIs1 pEIIEeHUs TO3HABATEIbHBIX 337ad,;

. Pa3BUTHE MOHOJIOTHUECKOW M AHAJOTHYECKON pedH, YMEHHUS BBIPAXKaTh CBOM MBICJIH, CIOCOOHOCTH BBICIYIINBATh COOECENHNKA, TIOHUMATh €ro
TOYKY 3pE€HUs], IPU3HABATH MPAaBO APYrOro 4eJOBEKAa HA HHOE MHEHHUE,

. OCBOEHHE NPUEMOB AEHCTBUH B HECTAHIAPTHBIX CUTYALMSIX, OBJIAICHIE SBPUCTHYECKUMH METOJAMH PEIIEHHs TPodIieMm;

. dbopmupoBaHHE YMEHHI paboTaTh B TPYINE C BBIMOJHEHHEM PA3JIMYHBIX COLHMAJIBHBIX POJIEH, MPENCTABISATh M OTCTAMBATH CBOU B3IJISAIBI U

yOeKAeHMs], BECTU JUCKYCCHIO.
Peryasitusubie YY/{



OO0yyaromuiics: MOJYYUT BO3MOXKHOCTD JUIst POPMUPOBAHUS CIAEIYIOLINX PEryIATUBHBIX YY1,
1. YMeHHe CaMOCTOSTENILHO OIPEneNATh Lennu 00yueHHs], CTaBUTh U (POPMYJIUPOBaTh HOBBIE 3a7ayd B yuéOe M MO3HABATENBHOH NEATENbHOCTH,
pa3BUBATh MOTHBBI U HHTEPECHI CBOEH MO3HABATENBHON NesTenbHOCTH. OOyHaroUIuiicss CMOXKET:

. aHAJM3UPOBATh CYLIECTBYIOIINE U INIAHUPOBATH Oyayiine oOpa3oBaTeIbHbIE PE3YIbTATHL,

. uAeHTUQUIHPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPENSIISTh IIIABHYIO MPOOJeMy;

. BBIIBUTATh BEPCUH PEIIEHUs MPOoOIeMbl, POPMyITUPOBATE TUIIOTE3bI, TPEABOCXUIIATh KOHEUHBIN PE3yJIbTaT;

. CTaBHTbH LIEJIb IEATEILHOCTH Ha OCHOBE ONPENCIEHHON MPOoOIeMbl B CYLIECTBYIOIIUX BO3MOYKHOCTEH,

. bopmynmpoBaTh yueOHbIE 33a41 KaK IIArd JOCTHKEHUS TOCTABICHHON LEH AesITeIbHOCTH,

. O0OOCHOBBIBaTh 1IEJIEBbIE OPUEHTHPBI U MPUOPUTETHI CCbUIKAMH Ha LIEHHOCTH, yKa3biBas M OOOCHOBBIBAsI JIOTHUECKYIO MOCIIEIOBATENIbHOCTD
I1aroB.

2. YMeHHne cCaMOCTOSATENBHO MJIAHUPOBATh MyTH JOCTHXKEHUS LieNiel, B TOM YHCIIe aJbTepPHATHBHBIC, OCO3HAHHO BBIOMpaTh HauboJee 3pPpeKTHBHBIE
CHOCOOBI pelIeHns1 y4eOHBIX U ITO3HABATENbHBIX 3a1a4. OOyJarouuiicss CMOXKET:

. onpenessaTh HeoOxoaumoe(ble) AeHCTBUE(s) B COOTBETCTBHM C y4eOHOH M TO3HABATENbHOH 3amadaMH W COCTaBJISITH aJrOPUTM ero(HXx)
BBIMTOJIHEH NS,

. 00OCHOBBIBATh U OCYIIECTBIISATH BBIOOP Hanboee 3pPekTHBHBIX CIOCO0OB pelIeHusT yaeOHbIX 1 MO3HABATEbHBIX 33124,

. OTIpeNeNATh/HAXOAUTh, B TOM YHCJIE U3 MPEIOKEHHBIX BAPHAHTOB, YCIOBHS JIS1 BBIOJHEHHs y4eOHOM U TIO3HABATENIbHOM 33134,

. BBICTPaNBAaTh JKU3HEHHBIE TUIAaHBI HA KPATKOCPOUYHOE Oyaylnee (3asBJIATH LEJIEBbIe OPUEHTHPHI, CTABUTh a/IEKBATHBIC UM 33Ja4d U Mpenjararh
OEeUCTBUSA, YKa3bIBasi U OOOCHOBBIBAS JIOTHYECKYIO TIOCJIEAOBATENLHOCTD IATr0B);

. BBIOMPATH U3 MPENJIOKEHHBIX BAPHAHTOB M CAMOCTOSITEILHO UCKATh CPENCTBA/PECYPCHI ISl PEIIEHHS 3a1a4n/JOCTIDKEHUS LIEJIH;

. COCTABJIATH TUIAH PEIIEHUs MPOOIEMBbI (BBIOJHEHUS IPOEKTA, IPOBENEHHS UCCIEAOBAHUS);

. OTIpeneNATh NOTEHINAIbHbIE 3aTPYAHEHUS P peIleHNH yueOHOH 1 MO3HABATENIbHON 3aJa4i M HAXOIUTh CPENICTBA ISl UX YCTPAHEHUS,

. OIUCHIBATH CBOHM OMBIT, OGQOPMIISISI €ro Ul Mepenadyu APYyTUM JIIOASM B BHIE TEXHOJOTHH PEIICHMs MPAKTHYECKHX 3a7ad ONpeneEHHOTO
KJIacca,

. TUTAHUPOBATh U KOPPEKTUPOBATH CBOK MHIANBUAYAIBbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTDh CBOM AEHCTBHUS C TUIAHUPYEMbIMH PE3YJIbTaTaMHU, OCYIIECTBIISITh KOHTPOJIb CBOEH AEATENILHOCTH B MPOILECCe TOCTHKEHUS

pe3yJbTaTa, ONpeneNaThb CIIOCOOBl NEHCTBHI B paMKax NPENSIOKEHHBIX YCJIOBHH W TpeOOBaHMI, KOPPEKTHPOBATH CBOU JEHCTBHSI B COOTBETCTBHH C
u3MeHstroIecs curyanueil. O0yJarommiicss CMOXKeT:

. ONpeneNATh COBMECTHO C TNeNaroroM M CBEPCTHUKAMH KPHUTEPHU IUIAHUPYEMbIX pPE3yJIbTaTOB M KPUTEPUH OLIEHKH CBOeH y4eOHOM
NEesITeNIbHOCTH,

. CHCTEMaTH3UPOBATH (B TOM YHCIIE BEIOUPATh MPUOPUTETHBIE) KPUTEPUH TUIAHUPYEMBIX PE3yJIbTaTOB M OLICHKH CBOEH AEATENbHOCTHY,

. OoTOMpaTh MHCTPYMEHTHI Il OLICHUBAHHS CBOEH NESITEIbHOCTH, OCYIIECTBIISATE CAMOKOHTPOJb CBOEH NESATEIBHOCTH B PaMKaX NMPeIIOKEHHBIX

yCIIOBH U TPpeOOBaHMIA,



. OLIEHUBATh CBOIO IE€ATENBHOCTD, aPTYMEHTHPYS IPUYUHBI JOCTHUXKEHUS UIIN OTCYTCTBUS MIJIAHUPYEMOI'O PE3YJIbTATa,

. HAXOIUTh JOCTATOYHbIE CPEACTBA JJIsI BBIIOJIHEHUS YU4eOHBIX ACHCTBUI B M3MEHSIOINEHCS CHUTyalMH WK MPH OTCYTCTBUU IUIAHHUPYEMOTO
pe3yJbTara,

. paboTtass Mo CBOEMy IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYLIYIO IESTEIbHOCTh Ha OCHOBE aHAIN3a W3MEHEHWH CUTYalMH Ui TMOJYYEeHUs
3aIUITAHIPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yJIbTara,;

. yCTAHABJIMBATH CBSI3b MEXKY IMOJYYEHHBIMH XapPaKTEPUCTUKAMU MPOAYKTAa M XapaKTEPHCTUKAMH IpoIecca NeSTeNIbHOCTH U 10 3aBEpPLICHUU
IeSTeNbHOCTH MpeJIaraTb U3MEHEHNE XapaKTePUCTHK NPOIIecca ISl MONYUSHHs YIYUIIEHHBIX XapaKTePUCTHK MPOAYKTA,

. CBEPATH CBOU IEHCTBHSI C LIENBIO U MPH HEOOXOIUMOCTH HCIIPABIISATh OMINOKH CAMOCTOSITEIBHO.

4, YMeHHe OLleHUBaTh MTPABHIBHOCTD BBITIOJTHEHUS Y4eOHOH 3a1a4H, COOCTBEHHbIE BO3MOXKHOCTH €€ perneHust. O0y4aromuiicss CMOJKeET:

. OTPENeNATh KPUTEPHH NPABHUIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHS! yUeOHOH 3a1a4H;

. aHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPHSI 1JIs1 BBIOJIHEHUS Y4eOHOH 3a/1a4H;

. CBOOOTHO TMOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH W CAMOOLICHKH, UCXOJS M3 LIeJTH U UMEIOIUXCSl CPENCTB, pa3nyasi pe3ybTaT U
CIOCOOBI IEHCTBHIA,

. OLICHUBATh MPOAYKT CBOEH NESATENBbHOCTH IO 3aJaHHBIM W/WJIM CAMOCTOSITENIbHO ONPENeIEHHbIM KPUTEPHSIM B COOTBETCTBUU C LIEJBIO
e TebHOCTH,

. 00OCHOBBIBATh JOCTHKUMOCTD LIEJIH BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB,;

. (uKCHpOBaTh U AHATM3UPOBATH IMHAMUKY COOCTBEHHBIX OOPa30BaTENbHBIX PE3YIbTATOB.

5. BnameHne OCHOBaMH CaMOKOHTPOJSI, CAMOOLICHKH, NMPUHSATHS PEIIeHU M OCYIIECTBJICHHS OCO3HAHHOTO BhIOOpa B y4eOHOW M MO3HABATENIBLHOM
nesaTensHOCTH. OOy4aroIHiCs CMOXKET:

. HaOJIIOIaTh U aHAJIM3HPOBATH COOCTBEHHYIO YUEOHYIO U TO3HABATEJBHYIO NEATENbHOCTh U NESTEIBbHOCTh APYTrUX OOYYAIOIIUXCS B MpoLEcce
B3aMMOINPOBEPKHY,

. COOTHOCHTD PeasIbHbIE U TUNIAHUPYEMBbIE PE3YJIbTAThl HHINBUAYAIBHON 00pa30BaTeIbHON AEATEIBHOCTH U J1EJIaTh BBIBOJIBL,

. NPUHUMATD PELIeHHEe B y4eOHOWH CUTyalluy U HECTH 32 HErO OTBETCTBEHHOCT;

. CaMOCTOSITENIbHO OTPENeNATh MPUYHHBI CBOETO yCIIeXa WIIM HeyCIeXa U HaXOAUTh CIIOCOOBI BBIXOA U3 CUTYALlMH HEyCIexa,

. PETPOCHEKTHBHO ONPEAeNsITh, Kakhue ACHCTBHUS MO pEIleHHr0 y4eOHOW 3amayd WM MapaMeTpbl 3TUX ACHCTBHH NPUBENIH K MOJYYECHHUIO

UMEIOIIET0oCs MPOAYKTA Y4eOHON AEATENbHOCTHY,

. IEMOHCTPUPOBATh MPHUEMBbI PErYJSILUN  NCUXO(PHU3HUOIOTHUECKUX/SMOLMOHATBHBIX COCTOSTHUHA UIE  TOCTHXKEHUsT 3(deKTa YCHOKOSHUs
(ycTpaHeHHsT SMOLIMOHAJBHON Hampsok€HHOCTH), 3 dekra BoccTaHOBIEHHs (OCTA0NIEHUS TPOSIBICHUH yTOMIleHUs), >¢derTa akTHBH3aUUU (TIOBBIIIEHUS
NCUXO(U3NOTOrUIECKON PEAKTHBHOCTH).

IMo3naBaTenbHbie YY/{

OOyyaromuiicss MOJYYUT BO3MOXKHOCTb st (POPMHPOBAHMS CIEAYIOMMX MMO3HaBaTelbHbIX YYJI. 1. YMeHuwe onpenensrb MOHSTHS, CO37aBaTh
0000IIeHNs, YCTAaHABIMBATh AHAJIOTHUH, KIACCU(QHULMPOBATh, CAMOCTOSITENIbHO BBIOMPATh OCHOBAHHS W KPUTEPUH Ui KIACCU(PUKALMH, YCTaHABIHUBATH



MNPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOEC PACCYKACHUEC, YMO3AKIHOYCHUEC (I/IHI[YKTI/IBHOG, ACOAYKTUBHOE, IO aHaJ'IOFI/II/I) 1 faejiaTb BBIBOJBI.
OO0yJaromuiicss CMOKET:

. noadupaTh CJIOBA, COMOAYMHEHHBIE KIFOUEBOMY CJIOBY, ONPEACISIIOINNE €ro MPU3HAKHN U CBONCTBA;

. BBICTPANBATh JIOTHYECKYIO LIETIOUKY, COCTOSIIIYIO U3 KIIFOYEBOTO CJIOBA U COMOAYUHEHHBIX €My CIIOB,

. BBIIEJSITh OOLIUIT MPU3HAK JBYX MJIM HECKOJIBKUX MPEAMETOB HJIH SIBJICHHUI U OOBSICHATD X CXOJCTBO,

. O0BEIMHATH MPEAMETHI U SIBJICHHS B TPYIIMNbI [0 ONPEAeIEHHBIM MPHU3HAKAM, CPABHHBATH, KJIACCU(PHULMPOBATh U 0000ImaTh (HaKThI U SBJICHUS,

. BBIJEJATH SIBJICHUE U3 OOIIero psia APyrux SBICHUH,

. OTpenesATh OOCTOSATENCTBA, KOTOPBIE IMPEIIIECTBOBAIN BO3HUKHOBEHUIO CBS3M MEXKIY SIBICHUSMH, U3 3THX OOCTOSITEIBCTB BBIIENIATH
OIpeessItoLIHe, ClIOCOOHBIE OBITh MPUYMHON TAHHOTO SIBJICHUS, BbISBISITD IPUUUHBI U CJIEACTBHS SBJICHUIL;

. CTPOHTD PACCyKIEHHE OT OOLINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM,;

. CTPOHTD PACCYKIEHUE HA OCHOBE CPABHEHUS MPEIMETOB U SIBJICHHUH, BBIAEISAS IPU 3TOM OOLIHE MPU3HAKH,

. U3J1araTh MOJYYEHHYI0 HHOOPMALIUIO, HHTEPIIPETUPYSI €€ B KOHTEKCTE peInaeMoi 3a/1a4m;

. CaMOCTOSITENIbHO yKa3blBaTb Ha MH(OPMAIMIO, HYKTAIOIIYIOCS B NPOBEPKE, MpeajaraTb M NMPUMEHSATh CIIOCO0 NMPOBEPKH JOCTOBEPHOCTHU
uHpopMauuy,

. BepOaIN30BaTh YMOLIMOHAIBHOE BIIEYATIICHUE, OKa3aHHOE HA HErO HCTOUHUKOM;

. OOBSICHATD SIBJICHUS, TIPOLIECCHI, CBSI3U M OTHOLIEHUS, BBIIBISIEMbIE B XOJI€ MO3HABATEIbHON M MCCIENOBATENbCKON NEATENbHOCTH (MIPUBOAUTD
OOBsSICHEHUE ¢ U3MEHEHHEM (POPMBI MPENCTABIECHUS, OOBACHATD, AETATMZUPYS WM 000011ast; OOBSICHATD C 3aJaHHOH TOYKH 3PEHHS);

. BBISBJISITh U HA3bIBATh MPUYHMHBI COOBITHS, SIBIICHHS, B TOM YHCJE BO3MOXKHbIE/HanOosee BEPOSTHBIC MPUYMHBI, BO3MOXKHBIEC MOCEICTBUS
3aJaHHOH MPUYNHBL, CAMOCTOSITEIIbHO OCYLIECTBIISS MPUUNHHO-CIICACTBEHHBIN aHAIIH3,

. 7enaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAJNINW3a pPa3HbIX TOUEK 3PEHMs, MOATBEPXKIATh BBIBOA COOCTBEHHOW apryMeHTauueidl wWim
CaMOCTOSITENTbHO MOJYYSHHBIMH JAHHBIMU.

2 . YMeHue co3zaBath, MPUMEHATh U NMPeoOpa3OBBIBATH 3HAKM U CHMBOJIBI, MOJIEIHN U CXEMbI JJIsl PEHICHUs] YYeOHBIX M MO3HABATENbHBIX 3a1a4.
OOyJaromuiicss CMOKET:

. 0003Ha4aTh CHMBOJIOM U 3HAKOM TPEAMET H/HJTH SBJICHHE;

. OTIPENEeNATh JIOTUIECKHE CBSI3U MEKAY MPEIMETaMH WU/WIIH SIBJICHUSMH, 0003HAUaTh TaHHbBIE JIOTHUECKHE CBSI3U C MTOMOIIBIO 3HAKOB B CXEME;

. co3naBaTh aOCTPAKTHBIN MITH pealibHBIN 00pa3 npeaMeTa W/ UiH sBJICHHS,

. CTPOUTH MOJIEJIL/CXeMY Ha OCHOBE YCJIOBHIA 3aJ]a4H U/HITH CIIOCO0a €€ pereHus,

. co3naBaTh BepOabHbIE, BEIECTBEHHbIE H HH(OPMAIIIOHHBIE MOJIENTH C BBIIEIEHHUEM CYIIECTBEHHBIX XaPAKTEPUCTHK OOBEKTa ISl ONPEACITICHUS
crioco0a permeHust 3a1a4 B COOTBETCTBUH C CUTYAILHEH;

. npeoOpa3oBbIBATh MOJIENH C LEJIbIO BBISBICHUS OOIINX 3aKOHOB, ONPENENAOIUX JAHHYIO PEIMETHYIO 001acTh;,

. MEPEBOAUTH CJIOJKHYIO MO COCTaBY (MHOTOACIEKTHYIO) HHpOpMauio u3 rpaduueckoro mwin GopMaTn30BaHHOTO (CUMBOJIBHOTO) MIPEICTABICHHUS

B TEKCTOBOE U HA00OPOT;



CTPOUTH CXEMY, aJITOPHUTM I[efICTBI/Iﬂ, HUCIIPABJIAThL UJIHW BOCCTAHABJIMBATDH HEU3BECTHBIIN paHEE aJIroputTM Ha OCHOBE MMCHOLICTOCA 3HAHUA 00

00BEKTE, K KOTOPOMY NPUMEHSIETCS AITOPUTM,

CTPOUTH JOKA3ATENbCTBO. MPSAMOE, KOCBEHHOE, OT MPOTHUBHOTO;
aHATU3UPOBATh/Pe(IeKCUPOBATh OMBIT Pa3paboTKH M pean3aluu yuyeOHOro NMPOEKTa, MCCIENOBAHUS (TEOPETHYECKOro, SMITMPHYECKOr0) Ha

OCHOBE TIPEIOKEHHON TIPOOJIEMHOM CUTYyaliy, TTOCTABJICHHON LEJ I W/UJTH 3aIaHHBIX KPUTEPUEB OLIEHKHU MPOIYKTa/pe3ybTaTa.

3

4.

CwpbicioBoe uteHrne. OOyYarOIUICS CMOKET:

HAXOIUTh B TEKCTE TpeOyeMyro HH(GOPMALHIO (B COOTBETCTBHH C LIEJISIMU CBOEH NESITEIbHOCTH);

OPUEHTHUPOBATHCS B COJEPKAHUU TEKCTA, IOHMMATh LIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPUPOBATh TEKCT;,

yCTAHABJIMBATH B3aHMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHHH, IPOLIECCOB;

PE3IOMHUPOBATH TJIABHYIO HICKO TEKCTA;

KPUTHYECKH OIICHUBATh COZlepKaHue U (POpPMy TEKCTa.

@DopMHUpPOBaHHE W PA3BUTHE SKOJOTWYECKOTO MBIIJICHUS, YMEHHE NPUMEHATb €ro B IO3HABATENbHOW, KOMMYHHMKATHBHOM, COLMAIbHON

NpakTUKe U MpodecCHoHANbHON opueHTauu. OOy4aromuics CMOXKET:

ONpEeNeNsaTh CBOE OTHOLIEHUE K IPUPOJHON Cpene;

aHAJTM3UPOBATh BIUSHHUE SKOJIOTHUECKNX (PAKTOPOB Ha cpeny OOMTaHUS )KUBBIX OPTaHHU3MOB;

MPOBOJUTH NPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYALU,

NPOTHO3UPOBATh U3MEHEHHSI CUTYalluH NIPU CMEHE IeHCTBHs OHOTO (hakTopa Ha AeHCTBUE Apyroro (akropa,;
pacnpoCTPaHATh SKOJOTMYECKHUE 3HAHUS U YHAaCTBOBATh B MIPAKTUYECKUX J€JIaX MO 3aLIUTe OKPYKAOLIEH Cpebl,
BBIPA)KaTh CBOE OTHOILICHUE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHHUs, MOIEIH, TPOEKTHbIE pabOTHI.

Pa3zButne MoTHBaIIMM K OBJIAICHUIO KYJIBTYPOI aKTHBHOT'O MCITOJIB30BAHUS CIOBApPEi U APYTUX MOUCKOBBIX cucTeM. OOy4arommiics CMOXKET:
OTIpeneNATh HeOOXOIUMBIE KITFOUEBbIe TIONCKOBBIE CJIOBA U 3aIIPOCHI,

OCYLIECTBJISITh B3aUMOAECICTBUE C 3JIEKTPOHHBIMU OMCKOBBIMU CUCTEMAaMH, CIOBAPMY,

(bopMHUpPOBATE MHOXKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX HCTOYHUKOB JUJIs1 OOBEKTUBU3ALNH PE3YIIBTATOB MTOUCKA;
COOTHOCHUTD MOJIYYEHHBIE PE3yJIbTaThl IOMCKA CO CBOEH AESTEIbHOCTBIO.

KommyHukatusubie YVY/I

1.

VMmenune OpPTaHHU30BBLIBATH yqe6Hoe COTPYAHHUYIECCTBO U COBMECTHYIO ACATCIBHOCTDL C YUUTCIIEM U CBEPCTHHUKAMMU, pa6OTaTb WHAWBUAYAJIBbHO U B

rpyIIe: HaxOoOuTh olliee peleHne U pa3peraTb KOHQIUKTE HA OCHOBE COTJIACOBAHMS MO3WLIMH U y4€Ta WHTEpEecoB; (OPMYJIHPOBATh, ApTyMEHTHPOBATb U
oTCTanBaTh CBOE MHEHNE. OOYJarOIUNACT CMOXKET:

OTIPeNeNATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATENBbHOCTH,
UTPaTh ONPENENEHHYIO POJb B COBMECTHOMN IEATENbHOCTH,
NPUHUMATD MO3UIHI0 COOECeTHUKA, TIOHNMAsI TTO3ULHIO JPYroro, Pa3indyarh B €0 PeYH: MHEHHE (TOUKY 3pEHHs), JOKA3aTeNbCTBO (ApTyMEHTHI),



(aKThI, TUIIOTE3bI, AKCUOMBI, TEOPHH,

. OTIpPeNeNATh CBOM ACHCTBUS U ACHCTBUS MAPTHEPA, KOTOPBIE CITOCOOCTBOBAIN MITH MPEMATCTBOBAIH TPOAYKTUBHON KOMMYHHKALIHH,

. CTPOUTD MIO3UTUBHBIE OTHOLIEHUS B TIPOLIECCe YUeOHOMN 1 MMO3HABATENBHOMN e TETbHOCTH,

. KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PEHUS, B TUCKYCCHH YMETb BBIIBUIaTb KOHTPAPTYMEHTHI, nepedpasupoBaTh CBOIO
MBICITb (BJIQACHUE MEXAHIU3MOM 3KBUBAJICHTHBIX 3aMEH);

. KPUTUYECKH OTHOCHUTBCSI K COOCTBEHHOMY MHEHMIO, C IOCTOMHCTBOM IIPH3HABATh OIMIMOOYHOCTH CBOErO MHEHHUsS (€CIM OHO TakOBO) U
KOPPEKTUPOBATD €rO0;

. npeaiaraTe ATbTEPHATUBHOE PEIIeHHE B KOH(DJIMKTHON CUTYyaLnHY,

. BBIIEJATH OOIIYI0 TOUKY 3PEHHUS B IUCKYCCHUH,

. JOTOBAPHBATHCS O MPABUIIAX M BOIPOCAX Uil OOCYKIEHUsSI B COOTBETCTBHUH C TIOCTABJICHHOH Mepe] Ipynmnoi 3a1aqeit;

. OpPTraHM30BBIBATH YUeOHOE B3aUMOICHCTBUE B IPpyIIIe (ONMpeaensaTh o0Iue UeH, pPacupeaesTh POJIH, JOrOBAPUBATECS IPYT € IPYrOM U T. 11.),

. yCTPaHATb B PaMKax AMAJOra Pa3pbiBbl B KOMMYHHKAIMH, OOYCJIOBJICHHbIE HEMOHUMAHHEM/HENPUSITHEM CO CTOPOHBI COOECENHMKA 3a1auu,
(bopMBI WK comepIKaHuUs TUAJIOTa.

2. YMeHHe OCO3HAHHO HCIOJIB30BaTh PEUEBBIE CPENCTBA B COOTBETCTBUU C 3aadeil KOMMYHHUKALIMM IJIsl BBIPAXKEHHUS] CBOMX YYBCTB, MBICIEH U

noTpeOHOCTEe Ui TUIAHUPOBAHMSI M PETYJISILHHA CBOEH NESATEebHOCTH, BJIAJICHHE YCTHOW M MUCHMEHHOW PEYbI), MOHOJOTUYECKOW KOHTEKCTHOW PEYbI0.
OOyJaromuiics CMOXKET:

. OTIpeneNATh 3a7a4y KOMMYHHUKAIINH U B COOTBETCTBUHU C HEH OTOMPATh peyYeBbIe CPENCTBRA,

. OTOMpaTh U UCTOJIb30BATh PEUEBBIE CPEACTBA B MPOIIECCE KOMMYHHMKALUY C APYTUMH JIFOABMH (IHAJIOT B TIape, B MAJIOH rpymnmne U T. 1.);

. NPEACTABISTh B YCTHOW WJIM TUCbMEHHON (opMe pa3BEPHYTHIN IJ1aH COOCTBEHHON AEATEIBHOCTHY,

. co0moIaTh HOPMBI MYOJIMYHON pedn, perJaMeHT B MOHOJIOTe U TUCKYCCHHU B COOTBETCTBUU C KOMMYHUKATUBHON 3aa4eit;

. BBICKa3bIBaTh 1 OOOCHOBBIBATh MHEHHE (CY>KACHNE) U 3aMPalINBaTh MHEHHNE TTAPTHEPA B PAMKax THAJIOTa,;

. NPUHUMATD PELICHHE B XO/I€ TUAJIOra 1 COTIIaCOBBIBATh €T0 ¢ COOECETHUKOM,

. CO371aBaTh MMCbMEHHBIE KJIUIINPOBAHHBIE U OPUTHHABHBIE TEKCThI C UCTIONB30BAHUEM HEOOXOIMMBIX PEUEBBIX CPENICTB;

. HCTIOJIB30BATh BepOaIbHBIE CPENCTBA (CPEACTBA JOTMUECKON CBSI3U) JJIsI BBIICTICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYTLICHUS,

. UCTIONB30BaTh HeBePOAIbHbIE CPEICTBA WIIM HATJSIIHBIE MaTePHalbl, IIOATOTOBIEHHBIE/ OTOOPAaHHBIE IO PYKOBOJACTBOM YUHTEIS,

. JenaTh OLEHOYHBIM BBIBOJ O MOCTHXKCHMM LE€IM KOMMYHHKALUM HEMOCPEACTBEHHO IOCJE 3aBEPIICHUS KOMMYHUKATHUBHOIO KOHTAaKTa M
00OCHOBEBIBATH €TO0.

3. DopMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIIONIBb30BaHUS MHPOPMALIMOHHO ~-KOMMYHHKAIMOHHBIX TexHosorui (nanee — UKT).
OO0yJaromuiicss CMOKET:

. LIEJICHANPABJIEHHO HCKAaTh U HCIOJB30BaTh HMH(POPMALMOHHBIE PECYPChl, HEOOXOAMMBIC IJIsI pelleHHst y4eOHbIX M NMPAKTUYECKHX 3a1ad, C

nomouipto cpeacts UKT;
. BBIOMpATh, CTPOUTh M UCIOJB30BATh aJEKBATHYI) HH(POPMAIIMOHHYIO MOZENb MJIsl Mepedadyd CBOMX MBICIEH CpPEACTBAMH €CTECTBEHHBIX U



q)OpMaJ'IbeIX A3BIKOB B COOTBETCTBUU C YCJIOBUAMU KOMMYHUKAILIUH,

d BBIACIATH HH(i)OpMaL[I/IOHHbeI ACIICKT 3aJa4U, ONEPUPOBATE AaHHBIMU, UCITIOJIBE30BATh MOACIIb PCHICHUA 3aa4H,

d HCIOJIB30BATh KOMIIBIOTCPHBIC TEXHOJIOTMU (BKJ'II'OLIaﬂ BbI60p AACKBATHBIX 3a4a4Y€ MHCTPYMECHTAJIBHBIX MPOrpaMMHO-aIlMNapaTHBIX CPEACTB U
CepBI/ICOB) AJIA PELICHUA PIH(l)OpMaL[I/IOHHbIX U KOMMYHHUKAIIUOHHBIX yLIe6HbIX 3aaa4d, B TOM YHMCJIC. BBIYHCIJIICHHUEC, HAIITMCAHUE TTHUCEM, CO"II/IHeHI/II\/'Ij JOKJIaa0B,
pedepartoB, co3naHue MPE3eHTALNH U ap.;

. UCTIOJIB30BaTh HHYOPMALUIO C yIETOM 3THYECKUX M MIPABOBBIX HOPM,;

. co3maBaTh HMH(OPMALMOHHBIE PECypChl PA3HOTO THINA W AN Pa3HBIX ayIUTOpPHUH, cOOM0NaTh WH(POPMALMOHHYIO TUTHEHY H IpaBHia
UH(POPMALIMOHHOH O€30MaCHOCTH.

IIpeameTHBIE Pe3ybTATHI

OO0yJaromIMiiCst MOTYYUT BO3MOXKHOCTD JJIs1 (JOPMUPOBAHUS CIETYIOIHUX MPEAMETHBIX PE3yIbTATOB!

. 3HAHUS O MPUPOAE BAXKHEHIINX (PU3MUECKUX SIBICHUH OKPYKAIOIIEro MUpPa U MOHUMAaHUE CMbICTA (PU3NYECKIX 3aKOHOB, PACKPBIBAIOIINX CBS3b
WU3YYEHHBIX SBJICHU,
. YMEHHUSI TOJb30BATHCS METONAMH HAyYHOrO HCCIICAOBAHUS SIBIEHUH MPHPOIBI, NPOBOAUTH HAOMIONEHHs, IUIAHUPOBATb U BBITOJHSTH

SKCIIEPUMEHTBI, 00padaThIBaTh PE3yJbTaThl U3MEPEHUH, MPENCTABIATh PE3yJIbTaThl U3MEPEHUH C MOMOIIbI Tabdmuu, rpadguxkos u gopmyn, oOHapyKHBATh
3aBUCUMOCTU MEXAY (PU3NYECKHMMH BEIMYHMHAMH, OOBSCHATh MOJTyUEHHBIE PE3yJIbTAThl M [1€1aTh BHIBOABI, OLEHHBATH MPAHHLBI MOTPEITHOCTEN PE3yIbTaTOB
U3MEPEHU,

. YMEHHUSI IPUMEHSITh TEOPETUIECKHE 3HAHUS 10 (PU3KKe Ha TPAKTUKE, peluaTh GU3MUECKHe 3aJa4i Ha MPUMEHEHHE MOJYYECHHbIX 3HAHH;

. YMEHHUSI M HaBBIKH MPHUMEHSTHb NMOJYYEHHbIC 3HAHHS AJIsI OOBACHEHHs] MPUHLMIOB NEHCTBHS BAXKHEHUIINX TEXHUYECKHX YCTPOWCTB, PELICHHUS
NPAaKTUYECKHX 3a/1a4 MOBCEIHEBHOM JKU3HU, obecneueHns: 0€30MacHOCTH CBOEH JKU3HH, PAllMOHAIBHOTO TIPHUPOIONOIB30BAHUS M OXPAHbI OKPYKAIOLIEH Cpembl;

. bopmupoBanne yOeKIEHHs B 3aKOHOMEPHOH CBSI3M U TO3HABAEMOCTH SIBJICHHH MPHUPOIBI, B OOBEKTUBHOCTH HAYYHOTO 3HAHMUS, B BBICOKOU
LIEHHOCTH HayKHU B Pa3BUTHU MATEPUAIBHON U NyXOBHOU KYJBTYPBI JHOAEH;

. Pa3BUTHE TEOPETUYECKOTO MBIIIICHUS HA OCHOBE (DOPMHUPOBAHMS YMEHHH YCTaHABJIUBATh (PAKTBI, Pa3iuyaTh MPUUUHBI U CIEICTBUS, CTPOUTH

MOZIENId W BBIABUTaTh THUIOTE3bI, OTBHICKMBATh M (HOPMYJIHPOBATH IOKA3ATEIbCTBA BBIIBUHYTBHIX THIIOTE3, BBIBOAWTH U3 HKCIEPUMEHTANbHBIX (PAKTOB U
TEOPETHUYECKUX Mojenell PH3nuecKue 3aKOHBI,

. KOMMYHUKATUBHBIE YMEHUS. NOKJIAAbIBATL O PE3YyJbTaTaX CBOErO MCCIENOBAaHUSA, y4aCTBOBAaTb B AUCKYCCHUHM, KPATKO M TOYHO OTBEYaTh Ha
BOIPOCHI, UCTIONB30BATh CIIPABOYHYIO JINTEPATYPY U APyTrHe HCTOUHUKH HH(POpMAIHHL.



II. Conep:xkanue yueGHOro npeavera (IPAKTHYECKAS YACTH Y4eOHOr0 COAEPKAHUSA MPEIMETA YCHIEHA MATEPUAIbHO-TEXHHYECKOI §a30ii
neHTpa «Touka pocTa», HCNOJIbL3YEeMOro AJIs1 peaau3alui o0pa3oBaTe/IbHbIX MPOrpaMM B PAMKAX NpenoiaBaHusi (PU3NKH)

®u3uka 1 PpU3HYeCKHe METOAbl H3YYEHHS PHPOA LI

®dusuka — Hayka o npupone. Habmonenne u onmncanue gusnueckux siBneHuid. @usndeckne nmpubopsl. Pusndeckne BENUYMHBI U UX HU3MEPEHHE.
IlorpemHocT! N3MEPEHUI.

Me:xnynaponHas cucteMa equHuL. Haydnslii MeTon no3Hanusl. @U3n4ecKuil 5KCePUMEHT U

¢busnueckas Teopusi. Hayka 1 TexHuKa.

demMoHcTpanu (¢ ucnojib3oBanuem odopyaosanus «Touka pocra»)

HabGmonenne ¢pu3ndeckux siBiIeHUI: ¢BOOOIHOTO MaIeHus Tell, KoJeOaHnii MasTHUKA,

MPUTSKEHUE CTAIBHOIO IIapa MArHUTOM, CBE€UEHHUE HUTHU 3JIEKTPUIECKON JIAMIIBL.

dusnueckue

pudopBkL.

JlaGopaTopHbie pa6oThl U ONBITHI (€ HCNOJIL30BaAHMEM 000pyaoBaHus «To4uka pocTa»)

OmnpeneneHne EHBI IEICHUS IKaJIbl H3MEPUTENBbHOTO pudopa. M3mepeHune 1IuHbL

Hsmepenne o0bpeMa JKUIKOCTH U TBEPAOTro Tena. M3mepeHne TemMrneparyphl.

Mexann4yeckue siBJE€HUS

KunemaTtuka Jlunamuka

3aKOHBI COXpPAaHEHHs] UMITYJIbCA U MEXaHIMYECKON SHEPTUU MexaHndyeckre KoueOaHus 1 BOJHBI

Mexannueckoe aBuxeHue. OTHOCUTENbHOCTD NBrokeHus. Cuctema orcuera. Tpaekropus. IlyTe. [Ipsamonuneiinoe paBHOMepHOE ABMKeHHe. CKOPOCTh
PaBHOMEPHOIO NPSIMOJUHEHHOIO IBUKEHUsL. MeTOnBl U3MEPEHUs PAaCCTOSHUSL, BPEMEHH U CKOPOCTH.

HepasaomepHoe nBukeHne. MrHOBEHHast CKOPOCTh. Y ckopeHue. PaBHoyckopeHHoe naBrmkeHne. CBoOogHoe naneHue ten. ' paduku 3aBHCUMOCTH MyTH
U CKOPOCTH OT BPEMEHHU.

PaBHOMepHOE nBIIKEHHE 1O OKpYyskHOCTH. Ilepron u yactora obpaeHws.

Asnenue unepumu. llepsoiii 3akoH Hetotona. Macca tena. I1notHOCTE BewecTBa. MeToabl U3MEPEHH MACChl U TUIOTHOCTH.

Bzaumoneticteue ten. Cuna. IlpaBuio cnoskeHus CuL

Cuna ynpyroctu. Metonbl H3MepeHUsl CUJTBL

Bropoii 3axon Hetotona. Tpernii 3axkon HetoToHa.

Cuna TskecTU. 3aKOH BCeMHUpHOTro TsroteHus. MckyccTBeHHble criyTHUKU 3emiu. Bec tena. HesecomocTh. I'eoneHTpuueckas U reluoLeHTpUdecKas
cuctembl mupa. Cuia TpeHus.

MowmenTt cuibl. Y cnosusi paBHOBecus perdara. LienTp TskecTu Tena. Y ciioBUs paBHOBECHS TEIl.

HNmnynbe. 3ak0oH coxpaHeHUs! UMITyJbca. PeakTHBHOE IBI)KEHUE.

Pabora. Momuocts. Kunerndeckass sHeprusi. lloTeHImanbHass SHEprusi B3aMMOIEHCTBYIOIIMX TeJ. 3aKOH COXPAHEHUS MEXaHWYECKOH HHEpPIrHu.
IIpocTeie Mmexarn3mbl. KoadduimenT nonesnoro neiictsus. MeTonsl U3MepeHust SHEPTrur, paboThl 1 MOIIHOCTH.

Hasnenne. AtmochepHoe nasienne. Meroasl uamMepenus napieHus. 3akoH [lackans. I'mapapnudeckue MalmuHbl. 3aKOH ApxuMena. Y CJIOBHE MJIaBaHUs




ten. Mexannueckue koiebanus. Ilepuon, yacrora n amrmryna konedanuii. I[lepron konebaHnii MaTeMaTHYECKOTO U NMPYKUHHOTO MasiTHUKOB.
Mexannueckue BOJHbI. J{JTHHA BOJTHBL 3BYK.
demMoHcTpanu (¢ ucnojib3oBanuem odopyaosanus «Touka pocra»)
PaBHOMepHOe npsiMonnHeHOe ABIkeHne. OTHOCUTENBbHOCTD JBUKEHHs. PaBHOYCKOpEHHOE ABUKEHUE.
Hanpasnenue ckOpOCTH IPU paBHOMEPHOM ABUKEHUH 110 OKPYKHOCTU. SBeHne nHepuun. BzauMonencTeue Tem.
3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OopMaly IPY>KUHBL.
Cnoxenue cun. Cuna Tpenusi. Bropoii 3akon Hetotona. Tpernii 3akon HetoTona. HesecoMocTs.
3aKOH COXpaHeHHUs UMIyJbca. PeakTuBHOE ABUXKEHUE.
U3MmeHeHue sHEprUH Tena Ipu coBepieHnn paboTel. [IpeBparnenns MexaHU4eCKOH SHEPTHU U3 OJHON POPMBI B IPYTYIO.
3aBHCUMOCTb AABJICHHSI TBEPOrO TeJla Ha OMOPY OT ASHCTBYIOIIEH CHIIBI U muiowiany onopel. OOHapyskeHne aTMOC(HEPHOTO JaBJICHUS.
Usmepenne arMocdepHOro aaBieHUs! 0apOMETPOM - aHEPOHUIOM.
3akoH Ilackans.
I'mopasanueckuii mpecc.
3akoH Apxumena.
IIpocTbie MEXaHU3MBI.
MexaHnveckre KoneOaHusl.
MexaHn4eCcKue BOJIHBI.
3BYKOBBIC KOJIEOAHUSI.
Y cnoBus pacipOCTpaHEHUs 3ByKa.
JlaGopaTopHbie paGoThbl U ONBITHI (€ HCNOJIL30BaAHUEM 000pyaoBaHus «Touka pocTa»)
H3mepeHne ckopoCTH paBHOMEPHOT'O IBUKEHUS.
HsyueHnne 3aBUCUMOCTM MyTH OT BpPEMEHU IPU PABHOMEPHOM U pABHOYCKOPEHHOM [BIDKEHUH I3MmepeHHe yCKOpeHHs MpsIMOJUHENHOro
PaBHOYCKOPEHHOTO JBIKeHus. M3MepeHue macchl.
HsmepeHne mioTHOCTU TBEPAOTO Tea.
HsmepeHne mioTHOCTH KUIKOCTH.
Hsmepenue cuibl TUHAMOMETPOM.
CrnoxeHue cuil, HalpaBJIEHHBIX BAOJIb OAHON MPSMOM.
CnoxeHue cuil, HalpaBJIeHHBIX MO YTJIOM.
Hccnenosanne 3aBUCUMOCTH CUJIBI TSIKECTU OT MAcChl TeJa.
HccnenoBanne 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT yUIMHEHUS NPYKUHBL. 3MepeHne jKkeCTKOCTH MPY>KUHBI.
UccnenoBanune cuibl TPEHHs CKONbXKeHUs. M3mepeHne koappuimenTa TpeHNs CKOJIbKEHUS.
Hccnenosanue yCcnoBHil paBHOBECHSI pblYara.
Haxoxnenue LeHTpa TsKeCTH MJIOCKOTO Teda.
Boruncnenue KII/] HakTOHHOHM MJIOCKOCTH.




H3mMepeHne KMHETHYECKON SHEPTUU Tena.

H3mepeHue n3MeHeHus: NOTEHIUANIbHON SHEPTUH Tea.

H3mepenue MOLTHOCTH.

H3mepenune apxumMen0BON CUJIBL

H3yudenne ycinoBuil MaBaHus TENl.

H3ydeHne 3aBUCIMOCTH Nieprofa KojieOaH!i MasiTHAKA OT JUIMHBI HUTU. MI3MepeHne yCKopeHus: CBOOOAHOTO MaeHHs C TIOMOIIBIO MAasSTHUKA.
H3yueHne 3aBUCHIMOCTH Nepro/a KoJeOaH! rpy3a Ha MPYKUHE OT MACChI Ipy3a.

Bemyckuux nayuumecsi:

. pacrio3HaBaTh MEXAHHUYECKHE SIBJICHUS U OOBACHATh HA OCHOBE MMEIOIIMXCS 3HAHMHA OCHOBHBIE CBOHCTBA HJIM YCJIOBHUSI NMPOTEKAHUS STHUX
SIBJICHHUI: PAaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSIMOJMHEHHOE ABIKEHHE, CBOOOIHOE MaJeHUe TeJsl, HEBECOMOCTh, PABHOMEPHOE IBHIKEHHE IO OKPYXKHOCTH,
UHEPLIVsI, B3aUMOACHCTBUE TEJl, Iepenada JaBJICHUs TBEPAbIMU TEIAMH, XKUIAKOCTSMH U ra3aMu, aTMOC(EpHOEe NaBJIeHUE, TIABAHHUE TEJ, PABHOBECHE TBEPIBIX
Te, KonebaTenbHOe IBIKEHUE, PE3OHAHC, BOJIHOBOE JIBUIKEHUE,

. OIUCHIBATh U3YYEHHbIE CBOMCTBA TNl M MEXaHWYECKHE SIBJICHHs, UCIIONb3Ysl (PH3UUECKHE BEUYUHBL MyTh, CKOPOCTh, YCKOPEHHE, Macca TeJa,
IUIOTHOCTh BEILIECTBA, CUJIA, JABJICHHE, UMITYJIbC TeJla, KWHETHYECKasl SHEPTUsl, MOTEHINAIbHAsI SHEPTHs], MEXaHH4YeCcKasi padoTa, MEXaHHYECKass MOIIHOCTb,
KIIJ] mpocToro mMexaHw3ma, Cuja TPEHUs, aMIUTUTYAa, NMEPHOA W 4acToTa KojeOaHWH, AJIMHA BOJHBI U CKOPOCTb €€ PaclpOCTPAHEHMsS;, NPU OMUCAHUHU
NPaBWIBHO TPAKTOBATH (PU3MUECKUI CMBICT UCIONIB3yEMbIX BEJIMYMH, MX OOO3HAYEHHUS M €AMHULIBI U3MEPEHUs, HAaXOAUTh (POPMYJIbI, CBS3BIBAIOININE TAHHYIO
(U3NIECKYIO BETUYUHY C APYTUMH BETUIHMHAMUY,

. aHAJM3UPOBATh CBOWCTBA TEJI, MEXaHIMYECKHE SIBJICHUS U NPOLIECCHI, UCTIONB3Ys (PpU3HUecKue 3aKOHbI U MPUHLIUIBI. 3aKOH COXPAHEHHS SHEPTHH,
3aKOH BCEMHPHOro TAroteHus, paBHopencrByromas cuna, [, II u Il 3akonel HeroTOHA, 3aKOH COXpaHeHUsl UMMyJibca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena; Ipy 5TOM Pa3JIn4aTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U €r0 MATEMaTHUECKOE BBIPAKEHUE,

. pa3nu4aTh OCHOBHBIE MPU3HAKH M3YUEHHBIX (PH3MUECKIX MOJeNell: MaTepruaibHas TOUKa, HHEPLHAIbHAsS CUCTEMa OTCUETA,

. pemars 3a1a4u, UCTIONb3Ys (PU3NIECKHIE 3aKOHBI (3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHSL, MPUHLUN cynepro3uunu cui, L, 11
u Il 3akoHBl HBIOTOHA, 3aKOH COXpaHeHHMs MMITyJibca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) U (OPMYJIbl, CBS3BIBAIOIINE (PU3HUECKHE BEITHMYHUHBI
(yTh, CKOpPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTb BEIIEeCTBA, CWJIA, JAABJICHHE, HMITYJIbC TeJla, KHHETHYECKAash SHEPrus, MOTCHLUAIbHAs SHEPTHs,
MexaHu4deckas pabora, Mexanndeckass MomHocTh, KII/I mpocToro Mexanmusma, cuiia TPEeHHsI CKOJIbXKEHUS, aMIUTUTY/a, IEPHOA U YacToTa KojeOaHui, IJIMHA
BOJIHBI U CKOPOCTD €€ PacIpOCTPAHEHHs1): HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4H BBIACISATH (PH3UUECKHe BETUINHBI U POPMYJIBL, HEOOXOIMMBIE TSI €€ PeLIeHMUS,
U IIPOBOJUTH PACUETHL

Buinyckunuk nonyyum 603mMONCHOCHb HAYYUMBCA.!

. UCTIOJNB30BATh 3HAHUS O MEXAaHUYECKUX SIBJICHUSX B IOBCEIHEBHOW JKMU3HU JJIs1 oOecriedeHns 0€30MmacHOCTH npu oOpalieHny ¢ nmpudopamMu u
TEXHUYECKHMH YCTPOHCTBAMH, JUISI COXPAHEHUsI 30POBbsI U COOIOIEHHSI HOPM SKOJIOIMYECKOTO TIOBEICHHUS B OKPYIKatoIeH cpene;

hd NPUBOAUTE IPUMEPLI MPAKTUYICCKOrO UCIOJIb30BAHUA (I)I/ISI/ILIGCKI/IX 3HAHUM O MEXaHUYECKUX SIBIICHUSX U (I)I/ISI/ILIGCKI/IX 3aKOHax, UCIIOJIL30BaHUA
BO300OHOBJISIEMBIX HCTOYHUKOB SHEPIruu, 5KOJIOrM4CCKUX HOCJ'IGI[CTBI/Iﬁ HUCCICAOBAHUSA KOCMHUYECCKOIO MMPOCTPAHCTBA,

. pa3IuYaTh TPaHHULBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHMMATh BCEOOLINi XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS



MEXaHUYECKOW SHEPTUH, 3aKOH COXPAaHEHHs] UMITYJIbCA, 3aKOH BCEMHPHOTO TATOTEHHs) M OTPaHHYEHHOCTh MCIOJB30BAHMS YACTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumena u ap.);

. npuémMaM Noucka U GOPMYJIUPOBKH JJOKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 M TEOPETHUECKUX BBIBOAOB HA OCHOBE HYMIMPHUYECKH YCTAHOBIECHHBIX
¢bakToB,

. HAXOIUTh AJCKBATHYIO MPENJIOKEHHOH 3ajaue (PU3HUUECKyr0 MOJeNb, paspemarb mpoblieMy Ha OCHOBE UMEIOIIUXCS 3HAHUH MO MEXaHUKE C
UCTIOJIB30BAHUEM MAaTEMAaTHYECKOT0 aImapaTa, OLIEHUBATh PEAIbHOCTD MOyYE€HHOTO 3HAUEHUs PU3NIeCKO BETMUNHBL

Mouanexyasipaasi u3HKa ¥ TEPMOAHHAMHKA

CtpoeHue u cBoiicTBa BellecTB TeIoBbIe SIBICHUS

Crtpoenne BemecTBa. TermyoBoe OBHUXKEHHE aTOMOB M MoJieKyJ. bpoyHoBckoe nsmxkenue. uddysusa. BzaumoneiicTeue yactun Bemectsa. Monemnu
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPABIX TeJl M OOBSICHEHNE CBOHCTB BELIECTBA HA OCHOBE STUX MOJENEH.

Tennosoe nBuxenue. Temnosoe paBHOBecue. Temmneparypa u ee usMepeHue. CBsA3b TeMIepaTyphbl CO CpeHEH CKOPOCTBIO TEMJIOBOIO XaOTHUYECKOIro
IOBWDKEHUs] 4acTUll. BHyTpeHHsi1 sHeprusi. Pabora u Teruiomepenada Kak crnocoObl W3MEHEHHs BHYTPEHHEHW SHEpPruu Tena. Bumel Temonepenayu:
TEIJIONPOBOJHOCTD, KOHBEKLUS, 3lydeHue. KonuuecTBo TemioThl. Y AeabHas TEIIOEMKOCTb. 3aKOH COXPaHEHMs SHEPTUHU B TEIIOBBIX MPOLIeCccax.

Ucnapenne u konaeHcauus. Haceimenusiii nap. Biaknocts Bozayxa. Kunenue. 3aBUCHMOCTb TeMIepaTypbl KUIEHUs OT AasieHus. IlnaBnenue u
KpHUCTAUTH3aLMs. Y IeTbHAS TeIIOTa TUIABJICHUS U MapooOpa3oBaHms. Y IebHAS TEIJIOTa Cropanus. Pacyer kKoin4yecTBa TEIJIOTH PH TEIII000MeEHe.

puruuner padotel TeruoBelx nsurareiei. Ilaposas TypOuna. [IBurarens BHyTpeHHero cropanusi. PeaktuBHblid asuratens. KIIJ[ Temmosoro
nsuratessi. OObsICHEHHE yCTPONUCTBA M PUHIIUIIA AEHCTBUS XOJIOIMIbHUKA.

IIpeobpazoBanust SHEPTHN B TEIJIOBbIX MAIIUHAX. JKOJOTHUYECKHE MPOOIEMBbI HCIIOIb30BAHUS TEIUIOBBIX MALIHH.

demMoHcTpau (¢ ucnojib3oBanuem odbopyaosanus «Touka pocra»)

CxumaemocTb razoB. Juddysus B razax u )KUAKOCTSIX. Moaenb XaOTHUECKOro JBMKEHUS MOJIEKYJl. Mozaenb OpOyHOBCKOTO ABMKEHUSI.

Coxpanenne obbeMa JKUIKOCTH NMPH U3MeHeHN! popMbl cocyaa. CLeruieHne CBUHIOBBIX HMIIMHAPOB. [IpuHIMT AeHCTBUS TepMOMETpa.

H3MmeHeHne BHyTpEHHEH SHEPrUH Tejla MPH COBEPIICHWH pabOThI U NpHU Terutonepenayde. TeraonpoBOJHOCTh Pa3IUYHbIX MaTepraioB. KoHBeKIMs B
JKUAKOCTSX U rasax. Temnsjonepenada nyTeM U3JIy4eHHUs.

CpaBHeHue yAeNbHbIX TEIUIOEMKOCTEH pa3anyHbIX BellecTs. SBneHne ucnapenus. Kunenue BoabL.

ITocTosHCTBO TeMIepaTypbl KUIEHUS *KUIKOCTH. BJIeHUS TUIaBICHUS U KPUCTAIUIU3ALUH.

H3mepeHne BIaXKHOCTH BO3[AyXa NCUXPOMETPOM WM TUTPOMETPOM. Y CTPOWUCTBO YETBIPEXTAKTHOIO IBUIaTelsl BHYTPEHHETO CrOpaHUs. Y CTPOHUCTBO
MapoBOH TypOUHBI

JlaGopaTopHbie pa6oThl U ONBITHI (€ HCNOJIB30BaAHUEM 000pyaoBaHus «Touka pocTa»)

Hccnenosanre U3MEHEHHsI CO BPEMEHEM TeMIIepaTyphbl OCThIBaOIel BOAbl. M3ydueHue siBjeHus TerioooMeHa. M3mMepeHue ynenbHON TemoeMKOCTH
BelecTsa. M3mepenue BiIakHOCTH BO3yXa.

UccnenoBanune 3aBUCHMOCTH 00BbEMa Ta3a OT AABJICHUS MPH ITOCTOSIHHOHN TeMIeparype.

Bemyckuux nayuumecsi:

. pacIio3HAaBATh TEIUIOBBIE SIBJICHHUS U OOBSICHATh HA OCHOBE MMEIOIIMXCSI 3HAHUH OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHHS 3THX SIBICHHI:
i dysus, n3mMeHeHne odbEMa TeJ MPU HarpeBaHUH (OXJIAXKIEHUH), OONbIIast CXKMMAaeMOCTDb Ia30B, MaJlasi CKUMAEMOCTb JKUIKOCTEH U TBEPABIX TEJ, TETLNIOBOE



paBHOBECHE, UCIIAPEHNE, KOHIACHCALMS, IIJIaBJICHHE, KPUCTALTH3ALMS, KUIIEHHE, BIAXKHOCTD BO3[yXa, PA3JIMYHbIE CIIOCOOBI TETUIONEPEaayy,;

. OIUCHIBATh W3YUEHHBIE CBOWCTBA TEJ M TEIJIOBBIC SIBJICHUS, HCIONB3Ys (PU3MUECKUE BEJIWYHHBI. KOJUYECTBO TEILJIOThL, BHYTPEHHS SHEPTHS,
TEMIIepaTypa, yaenbHas TeINIOEMKOCTh BEIECTBA, yAENbHAs TEIUIOTa IUIABJICHUS W NMapooOpa3oBaHMs, yAENbHAs TEIUIOTa CrOPaHMs TOTUINBA, KO3(pHUIHeHT
MOJIE3HOTO AEHCTBHUS TETUIOBOTO ABUrATENIs, IPH ONMCAHHUH MPABHIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIOIB3YEMBIX BEJIMYHMH, UX 0003HAUEHUS U €UHHIIBI
U3MEPEHUs], HAXOAUTD (POPMYJIbL, CBSA3BIBAIOIINE NTAHHYIO (PU3MUYECKYIO BEIMYHHY C APYTUMH BEJIMUYNHAM,

. aHAJM3UPOBATh CBOWCTBA TEJN, TEIUIOBBIC SIBJICHUS] U MPOLIECCHI, UCTIONB3Ys 3aKOH COXPAHEHHs SHEPTUH, Pa3INyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €ro MaTeMaTHYECKOE BbIPAXKCHUE,

. pa3nnyaTb OCHOBHBIE MPU3HAKU MOJIEJIEH CTPOEHHUS ra3oB, KUAKOCTEN U TBEPIBIX TEl,

. pearh 3a1a4M, UCTIOJIB3Ys 3aKOH COXPaHEHHs SHEPTUH B TEIJIOBBIX IpoLieccax, (POpMYyJIbl, CBSA3bIBAIOIINE (PU3NIECKHE BEJINIHHBI (KOJIMYECTBO

TEIUIOTHI, BHYTPEHHsISI SHEPTHs, TEMIIepPaTypa, YAeJIbHas TEIUIOEMKOCTh BEINECTBA, yIENbHAs TEIUIOTAa IUIABJICHUS M MapooOpa3oBaHMs, yAeNbHas TEIUIOTa
CrOpaHMs TOTUTMBA, KO3(PHULMEHT MONE3HOro NEHCTBHS TEIUIOBOTO JIBHIATENsI). HA OCHOBE aHAJNN3a YCJIOBUS 3a7a4vd BBIACISATH (PU3MUECKHE BETUYHUHBI U
(bopmyIibl, HEOOXOAMMBIE IS €€ PELIEHHS], U IPOBOANTD PACUETHL

Buinyckunuk nonyyum 603mMO}CHOCHb HAYYUMBCA!

. UCTIOJIB30BATh 3HAHUS O TEIUIOBBIX SIBJICHHSX B TNOBCEAHEBHOH JKM3HHM sl obecneueHHs: O€30MacHOCTH MpU oOpalueHuu ¢ npudopamu U
TEXHUYECKHMH YCTPOMCTBAMH, JJII COXPAHEHUsS 3I0POBbs M COONIONEHHS] HOPM 3KOJIOTUYECKOrO IMOBENEHHUs] B OKPYKAaIoLIeH cpene; MPUBOIUTD MPUMEPHI
SKOJIOTUYECKHX TTOCIEACTBUN pabOThI ABHraTesneil BHyTperHero cropanus (JIBC), TemnoBsIX U THAPO3NEKTPOCTAHIINT;

. NPUBOANUTE PUMEPHI MPAKTUIECKOTO HCITONB30BAHMS (PU3NIECKIX 3HAHUN O TETUIOBBIX SIBJICHUSX,

. pa3nIu4aTh TPAHULIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, NTOHUMATh BCeOOIUI xapakTep (PyHIAMEHTANbHBIX (PH3MUYECKHUX 3aKOHOB (3aKOH
COXpPaHEHHsI SHEPTUN B TEIUIOBBIX MPOLECCAX) U OTPAHUYEHHOCTD HCIIOJIb30BAHMS YACTHBIX 3aKOHOB,

. npuéMaM Noucka U GOPMYJIUPOBKH OKA3aTEIbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETHUECKUX BBIBOIOB HA OCHOBE SMITUPHUYECKH YCTAHOBJIEHHBIX
¢bakToB,

. HAaXOIWTh AJEeKBATHYIO NPENJIOKEHHOH 3ajade (PU3NYECKYI0 MOAENb, paspeuaTs npobjieMy Ha OCHOBE MMEIOIIMXCA 3HAHUN O TEIJIOBBIX

SIBJICHUSIX C UCTIOJIb30BAHUEM MATEeMATHYECKOT'O arrapaTa 1 OLeHUBATh PEATbHOCTh MOJYYSHHOTO 3HAYSHUS (PU3NIECKOM BEJTUUUHBI.

DleKTpHYeCKHEe H MATHUTHBIE SIBJICHUSA

DJIeKTpUYecKue siBIeHNsI MarHUTHBIE SIBJICHUST DJIEKTPOMArHUTHBIE KoJiebaHust U BOJHbI ONITUYECKUE SIBJICHHUS

OnekTpusauus Tel. JaeKTpuueckuil 3apsa. [lBa Buna aiekTpudeckux 3apsAanos. BzaumoneicTeue 3apsiioB. 3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia.
DnekTpuueckoe nose. J{efcTBre 3IeKTPUIECKOro MoJist Ha 3JIeKTprudecKkue 3apsabl. [IpOBOAHUKH, TUAIEKTPUKU U MOy TPOBOIHUKH.

Ilocrosinnbiil snekrpudeckuii Tok. McrouHukn moctosiHHOrO Toka. JlefictBus snektpuueckoro Toka. Cuma Toka. Hampspkenuwe. DnekTpuueckoe
COIPOTHUBJIEHUE. DIEKTpUIeCcKas Lenb. 3akoH OMa 1uis yyacTka 3JeKTpruueckoi uenu. [locnenoBarenpHOe U MapajielbHOE COSUHEHNsT TPOBOAHUKOB. PadoTa
U MOLIHOCTb 3JIEKTPUYECKOro Toka. 3akoH Jlxxoyns-Jlenua. Hocutenu anekTpudeckux 3apsaoB B MeTajliax.

OmneiT Dpcrena. MarautHoe nojie Toka. BzauMoneicTBrue moCTOSIHHBIX MarHUTOB. MarHuTHOE ToJie 3eMITH. DJIeKTPOMAarHuT. JlelicTBre MarHUTHOTO
TOJIsl Ha MPOBOAHUK ¢ TOKOM. Cujia AMriepa. DJIEKTPOABUTATENb. DJIEKTPOMAarHUTHOE pesie. DiaekTpoMarauTHas naaykuns. Oneirel @apanes. [pasumno Jlenna.
DJIEKTPOreHEPaTOp.



ITepemennrrii Tok. Tpanchopmarop. [lepenaya snekTpUIeCKOil SHEPTHH HA PACCTOSTHHE.

DNeKTpOMarHUTHBIE KOJNeOaHWsA. DJIEKTPOMArHUTHBIE BOJHBI U HMX CBOWCTBA. CKOPOCTh PaCHpOCTPAaHEHHs SJEKTPOMATHUTHBIX BOJH. IIpuHIMIBI
pPanuOCBA3U U TEJIEBUEHUS.

Cser - aIeKTpOMarHuTHasl BOJHA. BiusiHue 3/1eKTpOMarHUTHBIX U3JIy4€HUH Ha JKUBbIE OPTaHU3MBbI.

IIpssmonunelinoe pacnpocTpaHeHue cBeTa. OTpakeHue U IpeJOMIIEHHE cBeTa. 3aKkOH OTpaxkeHus cseTa. llnockoe 3epkano. JIunHza. PokycHoe
paccrosiHue nmuH3bl. OnTudeckas cua JuH3bL [ 1a3 kak ontudeckas cucrema. Onruueckue npudopel. Jlucnepcust ceeta.

demMoHcTpanu (¢ ucnojib3oBanuem odopyaosanus «Touka pocra»)

DnexTpuzauus Tei. J(Ba poaa 3AEeKTPUUYECKUX 3apsAa0B. Y CTPOHCTBO U ACHCTBUE 3JIEKTPOCKoMa. [IpOBOHUKY U U30JSITOPBIL. DNEKTPU3ALIUS Yepe3
BiusiHue [lepeHoc 3s1ekTprudeckoro 3apsaa ¢ OAHOIO TeNa Ha pyroe 3aKOH COXpaHEHUs! SJIEKTPUUECKOro 3apsiia. Mcrounuku nocrostHHOro Toka. CocraBieHue
3JIEKTPUYECKON Lenu. HM3mepenne CUilbl TOKa aMIepMeTPOM.

HaGmonenne nocTossHCTBA CUJTBI TOKA HA PA3HBIX YYaCTKAaX HEPA3BETBICHHON 3JIEKTPUYECKON LIETH.

H3mepeHue cuibl TOKa B Pa3BETBICHHON JIEKTPUYECKON Lenu. HM3mepenne HanpsikeHNust BOJIBTMETPOM.

HsyueHne 3aBUCUMOCTH 3JIEKTPUUECKOrO COMPOTHUBIIEHUS MPOBOJHUMKA OT €ro AJUHBI, IUIOIIAAU IOMEPEYHOro CeYeHUs W marepuana. Y JelbHoe
conpotusyieHue. Peoctat u MarasuH CONpOTHUBIEHUH.

HsmepeHne HanpspkeHUH B MOCIEA0BATENbHON JIEKTPUYECKON LieNH. 3aBUCHMOCTb CHJIbI TOKA OT HAIPsDKEHUsI Ha y4acTKe 3JleKTpudeckoil uenu. OnbIT
Dpcrena. MarauTHOE TMOJE TOKA.

JleficTBME€ MarHUTHOTIO TOJISI HA MPOBOAHUK C TOKOM. Y CTPOHCTBO 3JIEKTpOABUTATENS. DeKkTpoMarHuTHas nuaykuus. [Ipasuno Jlenma. CamonHnykIius.

ITony4yeHue nepeMeHHOro TOKa MPHU BPALEHUH BUTKA B MArHUTHOM I10Jie. Y CTPOMCTBO I'eHepaTopa MOCTOSHHOIO TOKA.

Y CcTpOICTBO reHepaTopa NePEMEHHOrO TOKA.

YcTpoiicTBo Tpanchopmaropa.

Ilepenaua 5eKTPUYECKON SHEPTUH.

DNIeKTPOMAarHUTHBIE KOJIEOaHMUsI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Ipurumn nefcTBrst MUKPO(OHA U TPOMKOTOBOPHUTEJIS.

ITpuHOMDBI PAANOCBSI3H.

Hcrounuku caera.

IIpssmonHENHHOE pacnpOCTPaHEHUE CBETA.

3aKOH OTPaKEHUSI CBETA.

N3o0pakeHne B IIIOCKOM 3epKalie.

IIpenomnenue ceera.

Xon nyuelt B coduparorei TuHse.

Xon nydeil B paccenBarollen JINH3E.

[Tonyuenne n300paskeHUI ¢ TOMOIIBIO JINH3.

[MpuHun nelicTBUS MPOSKLIMOHHOTO anmnapara u goroanmnapara.




Mopnens rnasa.

Hucniepcus 6enoro cera.

[Tonyuenne Genoro ceTa MpH CIOKEHUN CBETA PA3HBIX IIBETOB.

JlaGopaTopHbie paGoThl U ONBITHI (€ HCNOJIB30BaAHUEM 000opyaoBaHus «Touka pocTa»)

HaGmonenne anexkrpuyueckoro B3anmoseiicteus Ten COopka 3IeKTPUUECKO ey U U3MEPEHUE CHIIBI TOKA M HATPSKEHMS.

Hccnenosanne 3aBUCUMOCTH CUJIBI TOKA B IIPOBOJHUKE OT HAIPSDKEHUS HA €r0 KOHLIAX MPU NOCTOSTHHOM CONPOTHUBJIEHUU.

Hccnenosanne 3aBUCUMOCTH CUJTBI TOKA B 3JIEKTPUUECKOH LIeNH OT COMPOTHUBJIEHUs ITPU ITOCTOSIHHOM HAIPSKEHUH.

Hsyuenue nocnenoBaTeNbHOrO COEIUHEHNS IPOBOJHUKOB

Hsyuenue napannenbHOro CoOeUHEHNs IPOBOIHUKOB

HsmepeHue conpoTuBieHNe NPY NOMOLIM aMIIepMeTpa U BOJIbTMETpa.

HsyueHne 3aBUCUMOCTH 3JIEKTPUYECKOrO COMPOTHBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIAAN IOMNEePEeYHOro CeueHus U marepuana. Y enbHoe
cornporusiieHue. M3amepenne padboTsl 1 MOITHOCTH 3JIEKTPUIECKOrO TOKa. M3yueHne B3anMOACHCTBHSI TOCTOSTHHBIX MAarHUTOB.

Hccnenosanrne MarHUTHOTO MOJIs IPSIMOTO MPOBOJHUKA U KaTylIKu ¢ TokoM. MccnenoBanue siBjeHMs] HAMarHUUMBaHUsA skeses3a. M3yueHue nmpuHLnna
NEeNCTBUS 3JIEKTPOMAarHuTHoro pese. M3yueHue AelcTBHs MAarHUTHOTO MOJsI HA NPOBOAHUK C TOKOM. M3ydeHue mpuHIMNA AEUCTBUS 3JEKTPOABUIATES.
UzydeHue siBIEHMS 3J1€KTPOMArHUTHONW MHAYKIMK. M3yuenne npuHmna aelicTeus TpanchopmaTopa. M3yueHne sBIeHNs pacpOCTPaHEHUS CBETA.

UccnenoBanne 3aBHCUMOCTH yrila OTPAXKEHHMsI OT yrjla MafeHus ceera. M3yueHue CBOWCTB M300pakeHUs B IUIOCKOM 3epkaine. HccnenoBaHue
3aBHUCHMOCTH YIJIa MPEJIOMJICHUS OT yIJia MaAeHus ceera. MamepeHue QoKyCHOro paccTosiHusl cobuparomei nuH3bl. [lonyueHue n300pakeHuid ¢ MOMOIIBIO
cobupatroteli TuH3bL. HabmoneHue siBjieHus TUCTIEPCUU CBETA.

Bemyckuux nayuumecsi:

i pacCno3dHaBaTb SJEKTPOMArHUTHBIC SABJICHUA U OOBSICHSATL Ha OCHOBE UMCHOIIUXCA 3HAHUH OCHOBHBIE CBOMCTBA MU YCJIOBUA MPOTCKAHUA 3THUX
SIBJICHUIA: SJICKTpU3alus TEI, BSaHMOHeﬁCTBHe 3apsaa0B, Harp€BaHUE IPOBOAHHKA C TOKOM, BSaHMOI[efICTBHe MAardiuToOB, JJICKTPOMArHUTHAasA WHAYKIUA,
IeWCTBHE MATHUTHOTO TOJISl Ha MTPOBOJHUK C TOKOM, MPSIMOJIMHEHHOE PacIpOCTPAaHEHHE CBETa, OTPAKEHUE U MTPEJIOMIICHNE CBETA, TUCTIEPCHSI CBETA,

d ONMUCHIBATh HU3YUCHHBLIC CBOMCTBA TEN U SJICKTPOMArHUuTHBIE ABJICHUA, UCIIOJb3YyA (1)I/ISI/ILIGCKI/IG BECJIMYHHDBI: BHGKTpI/ILIeCKI/Iﬁ 3apsa, cuja TOKa,
3NEKTPUIECKOE HANPSDKEHHE, IEKTPUIECKOe CONPOTUBIIEHUE, YIENbHOE CONPOTUBIIEHNE BElecTBa, padoTa TOKA, MOLIHOCTb TOKA, (POKyCHOE pacCTOsHHE U
onTuydeCKass CuJjia JIMH3bI, IIPU OMNHUCAHHUU TMPABUJIBHO TPAKTOBATb (1)PI31/I‘{€CKPII>'I CMBICJI UCIOJIB3YEMbBIX BCJIMYWH, HUX 0003HaYeHUsT U CAUHULBI U3MEPCHMUS,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAOLINE JAHHYIO (PM3MUECKYIO BEJIMYUHY C APYTUMH BEJTUUNHAMI,

d AHATU3UPOBaTh CBOMCTBA TEJ, SJICKTPOMArHUTHBIC ABJICHUA U IPOUECCHI, UCIIOIb3Yy (1)I/ISI/ILIGCKI/IG 3aKOHbBI: 3aKOH COXPAaHCHUA SJICKTPUICCKOTO
3apsima, 3akoH Oma myst ydacTka wemw, 3akoH Jxoyms—IJleHna, 3akOH NPsIMONIMHEHHOrO PpAacIpOCTPAHEHHs CBETA, 3aKOH OTPAKEHMs CBETa, 3aKOH
IIPEJIOMJIEHUS! CBETA; MPU 3TOM Pa3IN4aTh CJIOBECHYIO (POPMYJIHNPOBKY 3aKOHA U €r0 MATEeMaTUIECKOE BBIPAXKEHUE,

. pewmarb 3amadd, MCIONbB3yst (u3ndeckue 3akoHbl (3akoH Oma 11t ywyactka wemu, 3akoH JDkoyns—JleHna, 3akoH MpsIMOJNMHEHHOTrO
pacIpOCTPaHEHHs CBETA, 3aKOH OTPAXKEHHUS CBETA, 3aKOH MPEJIOMJICHHUS CBeTa) U (POPMYJIbL, CBSI3bIBAOIINE (PU3NUECKNE BEIMYUHBI (CHJIa TOKA, SJIEKTPHUYECKOE
HaIpspKeHUe, 3JIEKTPUYECKOe CONPOTUBIIEHNE, YAESIbHOE CONPOTUBIIEHHNE BEIECTBA, pabOoTa TOKA, MOIIHOCTb TOKA, (POKYCHOE PACCTOSIHUE U ONTHYECKAsl CUJIa
JUH3BL, (OPMYJIBI pacuéra 3JIEKTPUYECKOTO COMPOTUBJIEHUS INPU IIOCIENOBATENPHOM U IAapajuIeIbHOM COEAMHEHHM IPOBOJHHKOB), HA OCHOBE aHAJIN3a



yCJI0BUA 3a4a4U BBIACIIATL (bI/ISI/ILIeCKI/Ie BCJIIMYHMHBI U (bOpMy.]'IbI, HeO6XOI[I/IMbIe IS €€ peui€cHuA, U IPOBOAUTDH paCLIéTbI.
BblnyCKHUK ROJIYHYUM 603MONCHOCHb HAYHYUMBCAL

. UCTIOJIB30BATh 3HAHUA 00 3JIEKTPOMArHUTHBIX SIBJICHUSIX B TIOBCEIHEBHON XXKU3HH ISl OOecTiedeHns1 Oe30MacHOCTH NpU 00paIeHnu ¢ nmpudopamu
U TEXHUYECKUMH YCTPOHCTBAMHU, JUIsI COXPAHEHUS 3I0POBBs H COONIOIEHUsI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPY KaroIeH cpene;

. NPUBOAUTE PUMEPHI MPAKTUIECKOTO MCIIOIB30BAHMSA (PU3NIECKUX 3HAHUN O 3JIEKTPOMATrHUTHBIX SIBICHUSX;

. pa3nIu4aTh TPaHHULBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMUMATh BCeoOWuil xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHS
3JIEKTPUYECKOTO 3apsiia) M OrPAaHUYEHHOCTDb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH Oma 1uist ydactka uen, 3akoH [[xoyns—Jlenua u ap.);

. npuéMaM NOCTPOeHHs (PU3UUECKUX MOJeNel, moucka U (GOpMYyJTUPOBKU JOKA3ATEIbCTB BBIABUHYTBHIX T'MIIOTE3 U TEOPETUYECKUX BBIBOAOB Ha
OCHOBE HMIIMPHUIECKN YCTAHOBJIEHHBIX (PaKTOB;

. HAXOIWTb AAEKBATHYIO MPEMJIOKEHHONW 3amade (U3MUECKyl0 MOJeNb, paspemarb NpoOneMy HAa OCHOBE UMEIONNXCS 3HAaHUH 00

3JIEKTPOMATHUTHBIX SIBJIEHHSIX C UCMOJIb30BAHUEM MAaTEMATUYECKOr0 aiapara u OLEHUBATh PEaIbHOCTD IMOTYYE€HHOIO 3HAYEHUST (PU3MUECKON BEJTMUUHBI.
KBanToBbie siBjieHUsA
Omeitel Pesepdopna. InanerapHas mogens atoma. JInaelvyaTsle ONTHYECKUE CIEKTPhI. [IoromeHne u UCyCKaHue CBeTa aTOMaMU.
CocraB aTOMHOTO si7ipa. 3apsiA0BOE€ U MacCOBOE YHUCIA.
SnepHble cuibl. DHEPTHUS CBsI3U aTOMHBIX sifep. PagnoakTuBHOCTE. AJb(da-, 6eTa - 1 raMMma-u3aydeHus. MeToapl perucTpaLnu siIePHbIX H3ITyYeHHH.
SAnepuvie peakunu. denenue u cuntes sigep. Ucrounuku sueprun ConHua u 38e31. AnepHast SHepreTuka.
Josumetpusi. BiusiHue painoakTHBHBIX U3JIy4E€HUI Ha )KUBBIE OPTaHU3Mbl. JKOJIOTHYECKHE PoOIeMbl padbOThl ATOMHBIX 3JIEKTPOCTAHIIUH.
HemoHctpanmu Mogens onbita Pesepdopaa. Habmonenue Tpekos 4acTull B kamepe BunbcoHa. YV CTpoHCTBO 1 NEHCTBHE CUETYNKA HOHU3HPYIOLTNX
YaCTHLL.
JlabopatopHable padoThl 1 onbIThl HabmoneHne TMHEHYaThIX CIIEKTPOB H3TyueHusl. Fi3aMepeHne eCTeCTBEHHOTO PafuOaKTUBHOTO (POHA JO3UMETPOM.
Bemyckuux nayuumecsi:

* pacCrno3dHaBaTb KBAHTOBBIC ABJICHUSA U OOBSICHATh Ha OCHOBE HUMCIOIINUXCs 3HAHUM OCHOBHBIE CBOMCTBA MU YCJIOBUA MPOTCKAHUA 3TUX SIBJICHUIA:
€CTCCTBEHHAA U UCKYCCTBCHHAA PAANOAKTHBHOCTDb, BO3BHUKHOBCHUEC JIMTHEMJIaTOr 0 CIICKTpPA U3JIYUCHUA,
d OMUCHIBATb U3YYCHHBIC KBAHTOBBIC SABJICHUSA, UCIIOJIb3YyHA (I)I/ISI/ILIGCKI/IG BCJIMYUHBI. CKOPOCTb SJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa

CBC€Ta, ICpUOA Mojypacnana, npu OonuCaHuu MpaBHUIIbHO TPAKTOBATDH (I)I/ISI/ILIGCKI/Iﬁ CMBICJI UCTTIOJIB3YEMBIX BCJIMYUH, UX 0003HaYeHus U CAUHUIbI USMECPCHUA,
YKa3bIBATb (I)OpMy.]'IbI, CBA3BIBAOIIUE JAHHYHO (I)I/ISI/ILIGCKYI-O BCJIMYNHY C APYTUMU BCJIUYIUHAMU, BBIMHUCIATD 3HAYCHUE (I)I/ISPIHGCKOP'I BCJINYHMHBI,

. aHAJM3UPOBaTh KBAHTOBBIE SIBJICHUS, MCIIONB3ysl (U3NYECKHE 3aKOHbI W IOCTYJIAThl. 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH COXPaHEHHs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHU MAaCCOBOIO YMCJIA, 3aKOHOMEPHOCTH U3JIy4eHHsI U MOTJIOMEHHs CBETa aTOMOM,

. pasnnyaTh OCHOBHBIE MPU3HAKH IUTAHETAPHON MOJENIN aTOMA, HYyKJIOHHOM MOJIEIN aTOMHOTIO sA11pa,;

. MIPUBOAUTH MPUMEPHI IPOSIBJIEHUs B IPUPOE U MPAKTUYECKOrO UCIOIB30BAHNS PAAUOAKTUBHOCTH, SIEPHBIX U TEPMOSAEPHBIX PEAKLU,

JIMHEWYATBIX CTIEKTPOB.
Buemyckuux noayuum 603mM0oACHOCHb HAYYUMBCSL:
. UCTIOJIb30BATh TOJYYCHHBIE 3HAHUS B MMOBCEIHEBHOW JKU3HM MPH oOpalieHun ¢ mpudopamu (CUETUMK MOHU3UPYIOUINX YaCTHULl, TO3UMETP), IS



COXPaHEHHs 3I0POBbs U COONTFOIEHHSI HOPM 3KOJIOTHUYECKOr0 IOBECHHS B OKPY KarOIIeH cpene;
. COOTHOCHUTD SHEPTHIO CBSI3M aATOMHBIX sifiep ¢ AeeKTOM MacChl,

NPUBOAUTE MPUMEPHI BIUAHUA PAIUOAKTUBHBIX I/IS.]'IyLIeHI/Iﬁ Ha KUBbBIC OPraHU3Mbl, IOHUMATh NPUHIUIL I[eflCTBI/Iﬂ AO3UMETPA,
IIOHUMATh 3JKOJOI'M4YeCKUE HpO6J’IeMbIJ BOZHUKAOMIUE TMPU HUCTIOJB30BAHUHN ATOMHBIX BHGKTpOCTaHL[I/II\/'IJ U MyTU PELICHHUA STHUX npo6neM,
NEPCHCKTUBLI UCTIOJb30BaHHUSA YIIPABIIAEMOI'O TCPMOAACPHOIO CUHTE3A.

Crtpoenue u 3Bogwuus BeejieHHoi

I'eoueHTpryecKas 1 remuoLeHTpUIecKas cucreMbl Mupa. @usndeckas npupoaa HebecHeix Ten Conneunoil cucremsl. Ilponcxoxxnerane ComHeuHoN
Cucrembl. @uznyeckas npupoaa Connua u 38e31. Ctpoenue Beenennoil. Dsononus BeenenHoi.

JemMoHcTpanmu ACTpOHOMHUYECKHE HAOTIOIEHUS.

3HaKOMCTBO C CO3BE3USIMH U HAOJFOIEHHE CYyTOYHOTO BpaleHus 3Be3gHoro Heba. Habmonenune neuxenus Jlyasl, CONHLA U MJIAHET OTHOCUTENBHO

3BE3 .
Bemyckuux nayuumecsi:

pa3nIu4aTh OCHOBHBIE MPU3HAKH CYTOYHOTrO BpalleHus 3BE3aHOr0 HeOa, aABrkeHus JIyHel, COHIA U TUIAaHET OTHOCHTENBHO 3BE3;
. MOHUMATh PA3IN4Ms MEXIY TeTUOLEHTPUUECKON U FeOLEHTPUYECKON CUCTEMaMH MUPA.
Buinycknuk noyyum 603mMONCHOCHb HAYYUMBCA!

YKa3bIBATH O6H_[I/Ie CBOHCTBA U OTVIMYHUS IJIAHET 3€MHOU rpynmnsel U IUIAHET-TUTAHTOB, MaJIbIX TEJI CoOJIHEYHOH CUCTEMBI U 6OJ'IbH_II/IX IJIAHET,
MOJIb30BATHCS KaPTO 3BE3THOrO Heba MpH HAOIOACHUSX 3BE3THOTO Heba,

. pa3nuyaTh OCHOBHbBIE XapaKTEPUCTUKH 3BE31 (pa3Mep, L[BET, TEMITEPATYPA), COOTHOCUTD LIBET 3BE3/bI C €€ TEMITEPATYPOH;

hd pa3jiniaTb r’MIoOTE3bl O MPOUCXOKICHUN COJIHEUHOH CUCTEMBI.

7xaacc (70 yacos, 2 yaca B HeAeJII0)
Beenenue (4 1)
Uro usyuaer ¢pusnka. Pusznyeckue sipjaerus. HabmoneHus, onbITel, n3Mepenus. @U3nka U TEXHUKA.
Jlabopamopuvie pabomut:

1. OmnpeneneHne IEeHBI AENIEHISI U3MEPUTEIBHOTO LIMIHHAPA (C UCHONb30BaHueM 00opynoBaHus «Touka poctay).

IlepBoHaua/ibHBIE CBeleHUsI 0 CTPOeHHM BemecTBa (S )

Monexynbl u atomel. [nddysus. [Ismwkenne Mmonekyn. Cesa3b TeMnepaTyphl Tejla CO CKOPOCTBIO ABIDKEHHSI €ro MOJieKyJl. [IpuTsokeHne U OTTalKuBaHue
MOJIEKYJ. Pa3niuHbIe COCTOSIHUS BEIECTBA U UX OOBSICHEHHE Ha OCHOBE MOJIEKYJISIPHO - KWHETHYECKHUX TPEACTABICHUH.

Jlabopamopuvie pabomui:

2. H3mepenne pazMepoB MabIX Tel (€ UCIOIb30BaHUEM 000opynoBaHus «Todka pocTay)

B3aumopeiicteue Te (22 4)

Mexanunueckoe asmkeHue. PaBHomepHoe nsuxenue. CKOpoCTb.



Hnepuus. Bzaumoneiicteue ten. Muepuus. Macca tena. HM3mepenne maccsl Tesna ¢ NOMOIIBEK BeCOB. I IOTHOCTE BelecTsa.
SAsnenne tsarorenus. Cuna tsoxkectu. Cua, Bo3HuKaromas npu aedopmanuu. Bec. CBsi3b MeXKIy CHIION TSIKECTH W MACCOM.
Ynpyras nepopmarnys tena. 3akos I'yka.

Hunamometp. I'padrueckoe nzodpakenue cuibl. CloxeHHe CHJI, JeHCTBYIOIINX 110 OHOM MPSIMOIA.

Tpenue. Cuna Tpenus. TpeHue CKOIbKEHUs, KaueHus], okosi. IToamunauky.

Jlabopamopuvie pabomut:

3. H3mepeHne Macchl Tena Ha Becax (C cronb3oBaHueM obopynoBanus «Touka pocray)

4, Usmepenne oobemMa Tena (¢ ucnonp3oBaHrneM odopyaoBanus « Touka pocray).

5. H3mepeHne IIIOTHOCTH TBEPIOTo Tena (C Ucoib3oBanueM obopynosanus « Todka poctay).

6. I'panyupoBanne npy>KUHBI U H3MEPEHHUE CHIIBI C TIOMOLIBIO THHAMOMETpA (C MCIob30BaHueM obopyaoBanus «Touka poctay).

JlaBJieHHe TBepABIX TeJl, ;KUAKOCTeH U razos (21 1)

Hasnenne. JlaBnenue tBepnbix ten. JlaBnenune raza. OObsCHEHHE AABJICHHS ra3a HA OCHOBE MOJIEKYJIIPHO - KMHETHUYECKHX INPENCTaBICHUH. 3aKOH
ITackans.

Hasnenue B xuakoctu U raze. Coodmaromuecs cocyapl. [Imo3sr

I'mppasanueckuii mpecc.

Atmocheproe nasnenue. OmnbiT Toppuuennu. bapomerp-anepona. M3menenne armocdepHoro nasinenus ¢ Beicotoil. Manomerpsl. Hacoc.

Apxumenosa cuia. Y ciaoBus 1iaBaHus Tea. Bonnsiil Tpancnopt. Boznyxomnnasanue.

Jlabopamopuvie pabomut:

7. U3mepeHne BhITAIKUBAOIIEH CUJIBI, IEHCTBYIOIIEH Ha MOTPyKEHHOE B JKUIKOCTD TEJNO (C HCMOB30BaHUEM 0bopyaoBaHus « Touka pocTay).

8. BrIsicHeHne yCIIOBUIT I1aBaHUS TEJT B JKUAKOCTH (C HCIIONIb30BaHHEM 000pyaoBanus « Touka pocTtay).

Pabota u momHOCTB. JHeprusi(1S u)

Pabora cunbl, nefcTByIOLIEH MO HANPaBICHUIO ABIDKEHHs Tena. MomHocTh. [IpocThie MexaHu3Mbl. Y CIIOBUE paBHOBECHsl pbluara. MOMEHT CHIIBL
PaBHOBecHe Ten ¢ 3aKperIEeHHON OChIO BpalleHus. Bunbl paBHOBECHS.

PasencTBO padoT npu ucnonb30BaHNM MexaHu3MoB. KosdduuumeHT nonesnoro necTaus.

IToreHumanbHast 3HEPrus NOAHATOIO TeNa, C:KATOM NnpyxuHbl. KnHeTn4ueckas sHeprust ABMXKyLIerocs Tena. lIpespainenre onHOro Bujja MEXaHUYECKON
SHEPruu B APYroil. JHeprus pex u BeTpa.

Jlabopamopuvie pabomut:

9. BrisicHeHne yCciioBUs paBHOBECHS pbIvara (¢ NCIOJIb30BaHuEM obopynoBanus « Touka pocTay).

10.  Msmepenune KIIJ] npu nogbeMe Tena Mo HAKJIOHHOMN IIIOCKOCTH (C MCTIOb30BaHueM 000pynoBanust « Touka pocTa).

IloBTOpEeHuUe u pe3epBHOE Bpems - (Su).

Yuamuecs 10/2KHbI YMeThb:

- JaBaTh OMpeAeNieHue TOHSATHI: (PU3MKa, TENo, BEIIECTBO, MAaTepus, BEJIUYHHA, HAOJIONEHUE, OMBIT, U3MEPEHUE, MOTPEIIHOCTh, €IUHUIIBI
U3MEPEeHUs], U3MEPUTENIbHbIe MPUOOPHI, IEHA NENICHUs, SKCIEPUMEHTATbHBIE U TEOPETUYSCKHE METONbl U3YYEeHUs MPUPOIbI, aTOM, MOJIEKYJa, KaMWLIsp,



MEXaHUYECKOE JBIDKEHHME, TPAEKTOpHs, CHCTeMa OTCYeTa, TpadWK MABIIKEHHUs, HHEPTHOCTb, B3aMMOICHCTBHE TEJ, MPOCTbIE MeXaHU3MbI, nupysus,
CMa4yMBaHKEe, HECMAYMBAHNE, MHEPLINS, HEBECOMOCTD, TIEPErPy3KH, CBOOOHOE MaieHHe, TUIABAHHE,

- JaBaTh OnpenesieHne (PU3NUecKUM BEIMYHMHAM: CKOPOCTh, MyTh, MAcca, MJIOTHOCTb, CHJIA, CHJIA TSDKECTH, CHJIAa YIPYTOCTH, CUJIAa TPEHHs, BEC
Tena, Ko3(hPULNEHT TPeHus!, KO3PPUIHMEHT JKECTKOCTH, JaBJICHUE, apXUMeIoBa Crila, paboTa, MeXaHU4eCKast IHEPTUs, TOTEeHIUAIbHAS SHEPTUsl, KHHETHIECKas!
sHeprus, MmowHocTh, KITJI, MOMEHT cuibl,

- OTIPeNeNATh LIEHY JeJIEHUS 1 MOTPEeLIHOCTh Mpuoopa;

- MPaBUJIBHO MOJIb30BATHCSI MEH3YPKOH, JINHEUKO,

- U3MEPATh 00BEM Tella C TOMOIIBI0 MEH3YPKUY;

- NPUBOANUTE PUMEPHI PUINIECKUX SIBICHHUH, (PU3NIECKOTO TENa BEIIECTBA,

- dbopMypoBaTh OCHOBHBIE ToJokeHUsT MKT;

- pelaTh Ka4eCTBEHHBIE 3aa4U 110 TEME,

- 1o TabarnaM HaxOOUTh TEMIIEPATYPy MEPEX0/a BELIECTBA U3 OJHOIO arperaTHOrO COCTOSTHUS B

Ipyroe;

- MPUBOAUTE MPUMEPHI CMAUYUBAKIINX U HECMAYUBAIOIIMX XKUAKOCTEH, MUCIONBb30BAHUS KANWUIAPHOCTH, BELIECTBA B PA3JIMYHBIX arperaTHbIX
COCTOSIHUSIX,

= SKCIEPUMEHTAJIBHO ONPCACTATE pa3MEPbI MAJIbIX TCIIL.

- 3aMMChIBATh (POPMYIIBI CKOPOCTH, TyTH, BPEMEHH JIBIKEHHMS, IFIOTHOCTH, MAacChl M 00beMa Tena, paBHOACHCTBYIOIIEH CUJIbl, 3akoHa ['yka; Beca
TeJa, CUIIBI TSIKECTH,

- MIPaBUJIBHO MOJb30BATHCS] BECAMHU, JUHAMOMETPOM,

- U3MEPATh CUIy, Maccy,

- IO YHCITY PACKPBITh (PU3MUECKUI CMBICT CKOPOCTH, TUNIOTHOCTH BEIECTBA, JKECTKOCTHU Tela,

- MPUBOAUTL MPUMEPBl MATEPHAIBHON TOYKH, MOCTYNATENBHOIO ABWXKEHUS, PA3JUYHBIX BHUJOB [BIMXKCHUS, MPAKTHYECKOIO HCIOJIb30BAHUS
WHEPLUUHU; BUJIOB TPEHUS, OJIUITHUKOB;

- dopmynmposath 3akoHbI 'yka, [Tackans, Apxumena, «30J10TOe IPABUIIO» MEXAHUKH, YCIOBHE PABHOBECHE PblUara, 3aKOH COXPaHEHHUS SHEPTUH;

- pewmarb MpoCTeHIINe 3aJaud Ha OMpEeAesIeHUe LEeHbl AeNeHHs MprOopa W MOTPELIHOCTH M3MEPEHHUs, Ka4eCTBEHHbBIE 3a/1a4d Ha OOBSICHEHHUE
SIBJICHUN C TOUKM 3PEHUsI CTPOEHHUs BEIECTBA. HA BBISICHEHUE MPUYMH IBM)KCHUS TeNa, pacUeTHBbIE 3aAa4M Ha 3aKOH I'yka, 3ajauu Ha pacueT CUJ NPUPO.BI,
pacyeTHbIe 3a/1a4M Ha 3aKOH ApXHUMena, IUIaBaHUe TEJl, Ha 3aKOH COOOIIAIOIIMXCSl COCYZOB, Ha pacder paboTsl, 3Hepruun, momuocty, KITJI, MmomenTa cui;
3a7a41 Ha IPUMEHEHNE YCIIOBHs PaBHOBECHS pblyara;

- NPaBUIBHO MOJIb30BATHCS MPHOOPaAMI MAHOMETPOM, ODAPOMETPOM;

- OOBSICHATh HA3HAYEHHE, YCTPOMCTBO U MPUHLMI ASHCTBUA OaPOMETPOB, MAHOMETPOB, THIPABINIECKUX MAIINH, HACOCOB M UX HCIOJIb30BAHHUE,
- U3MEPATh APXUMENOBY CHITY,

- coOupaTh ONBITHBIE YCTAHOBKYU ISl IPOBEACHHS SKCIIEPUMEHTA TI0 BBIICHEHHIO yCIIOBHs paBHOBecHs pbraara, KI1/ HaKJIOHHOM MIIOCKOCTH,



- MPUBOAUTD NPUMEPHI MPAKTUYECKOrO NPUMEHEHUsI IPOCTBIX MEXAHU3MOB.

8kuacc (70 yacos, 2 yaca B HeAeJII0)

Tennosble saBaeHus (26 1)

Tennosoe neuxkenue. BayTpennsist sneprust. Pabota u reronepenaya kak crnocoObl HI3MEHEHUS! BHYTPEHHEH sHepruu Tena. Buasl Temionepenayn.

KonnuecTtso TennoTel. Y nenbHas TEIUIOEMKOCTb. Y AeNbHasl TEIUIoTa cropanus Torumsa. IlnaBneHne n kpucrammmsauus. TemmnepaTypa INIaBiIeHUs.
Y aenbHas TEIUIOTA IUIABJICHHS.

Ucnapenue u konaercauus. OTHOCUTENbHASI BIAXKHOCTDb Bo3AyXxa U ee usMepenue. Kunenue. Temneparypa kunenus. Y aenpHas TeoTa
napoobpazoanust. OObsICHEHNE H3MEHEHHU arperaTHbIX COCTOSTHUH BEIIECTBA HA OCHOBE MOJIEKYJIIPHO ~-KUHETUYECKHUX TPEICTABICHHH.

IIpespaineHust SHEPrUM B MEXAHUYECKUX U TEIUIOBBIX NMPOLIECCAX.

JlBurarens BHyTpeHHero cropanusi. [laposas TypOuHa.

Jlabopamopuvie pabomui:

1 CpaBHeHHE KOJIMYECTB TEIJIOTHI MPU CMELIUBAHUHT BOIBI Pa3HON TeMIepatypbl (¢ UCTONb30BaHHeM 00opynoBaHus « Todka pocTay).
2 Usmepenne yaenpHOH TeII0eMKOCTH TBEPAOTrO Tena(C UCIoNb30BaHueM obopynoBanus « Touka poctay).
3 H3mepeHne BIaKHOCTH BO31yXa (C UCMONIb30BaHUeM o0opynoBanus « Touka pocTay).

DneKkTpuyecKue siBjaeHus (25 4)

Dnextpuszauus Tea. [[Ba poaa 31eKTpUUECKUX 3apsiioB. B3anMonencTBre 3apsaoB. DIEKTPHIECKOe TOJIe.

JIMCKPETHOCTD 3JEKTPUIECKOTOo 3apsana. JnekTpoH. Ctpoenne atomoB. [locTosiHHBIN 3eKTpUUeCcKuil TOK. [ anbBaHUYECKHE 3JIEMEHThI. AKKYMYJISTOPBIL.
DnexkTpuueckasl Lelb. DIeKTpuieckuil Tok B Metannax. Cuia Toka. AMnepMerp. DJeKTpuieckoe HanpsikeHue. BonbTMerp. DekTpuueckoe CONMpOTUBIIEHUE.
3axoH OMa AJi y4acTKa 3JIeKTPUYECKOH Liemnu.

Y nenpnoe conporusnenue. Peocratsl. Buasl coeauHeHN NPOBOAHUKOB.

Pabora u MOUIHOCTH 3JIEKTpUYECKOro TOKa. KOIM4ecTBO TEIUIOTHI, BBIAENSIEMOE MPOBOAHUKOM C TOKOM. CHETYHK 3JeKTpuuecKoi sHepruu. Jlamma
HAKaJIMBaHUsS. DJIEKTPOHArpeBaTeNbHbIe TPUOOpPLL. PacueT snekTposHeprun, notpedseMoil ObITOBbIMU 3yekTponpudopamu. Kopotkoe 3ambikanne. I1naBkue
NPEIOX PAHUTEIIH.

Jlabopamopuvie pabomut
COopxa 37eKTpUIeCKOi ey U U3MepeHne CHIIbI TOKa (C MCToNb30BaHNeM o0opynoBanus « Touka poctay).

UsmepeHne HanpsoKeHUs Ha PAa3JIMYHBIX YYacTKaxX LEenH (C UCIoib30BaHueM obopyaoBanus «Touka pocTtay).
Perynmposanue cuiibl TOKa peocTaToM (C UCIOb30BaHneM obopynoBanus « Todka pocTtay).
H3mepeHne ConmpoTHBIEHHS MPOBOIHUKA C TOMOIIBIO aMIIepMETpa U BOJILTMETpPa (C HCIoNb30BaHeM oO0opynoBanus «Touka poctay).

Hzmepenne paboThl 1 MOIIHOCTH 3JIEKTPUYECKOTO TOKA (C UCTIONb30BaHUEM 00opynoBanus « Touka pocTay).

DJeKTPOMarHuTHbIe siBJIeHus1 (64)

MarsutHoe moje TOKa. JJEeKTPOMAarHuThl U UX mNpuMeHeHue. IlocTosHHble MarHuTbl. MarauutHoe nosne 3emiuu. [leficTBMe MarHUTHOrO IOJST Ha
MIPOBOAHMK C TOKOM. DJIEKTPOJBUTATENb.

0~ ON N



Jlabopamopuvie pabomut

9 Hsydenne 31eKTpUYECKOro ABUraTeNsi NOCTOSHHOIO TOKA.

CsetoBble siBjeHus (9 4)

Hcrounnku ceera. IIpsimonuneiinoe pacnpocTpanenue ceera. OTpaxeHue cBeTa. 3aKOHbI OTpaxeHus csera. [lnockoe 3epkaino. Ilpenomnenue ceera.

Jluazel. DOKyCHOE pAacCTOsHUE W ONTHUYeckas cuia JuH3bl. [locTpoeHne wn300paskeHHH, NaBaeMbIX TOHKOW JHH30H. Ontndeckue npuoOOpHL

Jlabopamopuvie pabomut:

10 INony4enune n300paxeHuil ¢ MOMOLIBIO cOOMparoIei THH3LI (C ucronb30BanueM obopynosanus « Touka pocray).

IloBTOpEHue - 4.

Yuamuecs 10/I2KHbI YyMeETh:

- JaBaTh OIpPENENICHHE IMOHATHI TEIUIOBOE ABMXKEHHWE, TEIUIoNepenada, TEIUIONPOBOJHOCTb, KOHBEKLUS, W3JIy4Y€HHE, arperaTHoe COCTOsSIHUE,
(a3oBBIi MEPExXO. IEKTPUUECKUHN 3apsii, 3JIEKTPUUYECKOe 1OJIe, MPOBOAHUK U JUAIEKTPUK, XUMHUUECKUH 3JE€MEHT, aTOM M aTOMHOE SIIPO, MPOTOH, HEHTPOH,
3JIEKTPUYECKass CUJIA, UOH, 3JIEKTPUYECKash LeNb U CX€Ma. MarHUTHOE IOJIe, MAarHUTHBIE CUJIOBBIE JIMHUH, 3JIEKTPOMATHUTHOE IMOJIE, NOCTOSHHBI MAarHuT,
MarHUTHBIH TIONIOC, TOYEUHBI HCTOYHHUK CBETA, TOJE 3PEHHs, aKKOMOIALMs, 3€pKajo, TeHb, 3aTMEHHE, ONTHYeCKas OCb, (POKYC, ONTHYECKHH IIEHTD,
ONMM30PYKOCTH U NANBbHO30PKOCTE;

- IaBaTh omnpezneneHne (PU3NUECKUM BEIMYMHAM: BHYTPEHHSS HHEPIrHs, KOJMYECTBO TEIUIOTHI, YAEJbHAs TEIUIOEMKOCTh BEINECTBA, YAEIbHAs
TEIUIOTa CrOpPaHMs TOIUIMBA, YAENbHAs TEIUIOTa MapooOpa3OBaHUs, yAeNbHas TEIUIoTa IUIABJICHHS, TEMIepaTrypa, TeMIeparypa KHUIEHHUs, TeMIlepaTypa
TUTABJICHUS, BIIAYKHOCTb, HJIEKTPHUECKUH 3apsi/l, CHIla TOKa, HAIIPSDKEHHE, COMPOTHBIIEHHE, YASIbHOE COMPOTHBIICHHE, pad0Ta U MOLTHOCTD TOKA, YIJIbI AICHHS,
OTPaKEHHsI, PEJOMIICHUs], (POKYCHOE PACCTOSIHUE, ONTHYECKAas! CHIIa.

- (bopMyIHpOBaTh 3aKOH COXPAHEHUS SHEPTUH B TETUIOBBIX MPOLIECCaX;

- pelarh NpOCTEHIINEe KAYECTBEHHBIE U PACUETHBIE 3a7]a4 HA TEIUIOBLIE SIBJICHUS,
- O YHCJY aTh MOHATHE (PU3NIECKOTO CMbICIIA TAOJUYHBIX TaHHBIX TEMBI,

- paboTaTh ¢ COOTBETCTBYIOIIMMH TaOJIULIAMH,

- ONpENENATh LEeHY AeJIeHUs TEPMOMETPA,

- YMETB MOJIb30BATHCS TEPMOMETPOM, KAJIOPUMETPOM, ICUXPOMETPOM,;

- OOBSICHATh Ha3HAUEHHE, YCTPOHCTBO U mpuHLmn neiicreus JABC, ncuxpomertpa,;
- MPUBOJIUTH PUMEPbI MPAKTUYECKOT0 UCIOIb30BAHMS 3aKOHOB Kypca U TEIUIOBbIX ABUIaTeseH.
- COCTaBJIATh MPOCTEHIINE SJIEKTPUUECKHE LIETTH U BbIYePUUBATh UX CXEMBI,

- U3MEPATh CUIIy TOKA U HaNPsKEHUE, COMPOTUBIICHUE,

- MOJI30BATLCS PEOCTATOM;

- HAXOIUTh YAEIBHOE CONMPOTUBIICHHE MPOBOJHMKA O TaOJIHUIIE;

- OOBSICHATP Ha OCHOBE IOJIOKEHUH 3JIEKTPOHHOH TEOPHH 3JIEKTPU3ALUIO TeJ, CYI[ECTBOBAHHE MPOBOJHUKOB U IHMAJIEKTPUKOB, HATPEBAHUS
MPOBOJHHKA 3JIEKTPUIECKUM TOKOM, EeHCTBHE 3JIEKTPOHArPEBATENbHBIX MPUOOPOB,



-O0BACHATD NEHCTBHE 3JIEKTPOU3MEPHUTENBHBIX IPUOOPOB, SJIEKTPOIBUTATEIIS,
- pewats 3agadd ¢ npuMeHeHueM 3akoHa Owma, [[xoyis-JIeHna, 3akOHOB MOCIEAOBATENILHOIO U NMapajuIeNbHOIO COCAUHEHUs NMPOBOAHUKOB U

crenyromux popmyi: R = pl/S; A=Ult; P=UTI; Q=I?Rt;

JINH3.

- (bopMyIHpOBaTh 3aKOHBI MPSMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, OTPAKEHHSI U TIPEJIOMIICHHS! CBETA,

- NPAaKTUYECKH MPUMEHSITh OCHOBHBIE TIOHSTHS U 3aKOHBI JUJIsl OOBSICHEHUS IeHCTBHS (pOTOANTapara, riasa, O4KoB,

- NOJTy4aTh N300pakeHus! PeAMeTa C IIOMOIIBIO JINH3BI U IUNIOCKOTO 3€PKaa;

- CTPOHTD U OMHCHIBATH N300PaKEHUsI IPEIMETA B TUIOCKOM 3€pKaJie M B TOHKOH JINH3E,

- pelaTh KA4YECTBEHHbBIE U PACUETHBIE 337a4M HA 3aKOHBI OTPAXKEHUs CBETA, HA PAcUeT ONTHUYECKON CHJIBI JIMH3bI U ONTHYECKOW CHJIbI CHCTEMBI

9kaacc (102 yaca, 3 yaca B HeeJ110)
3aKkoHbI ABHIKeHHUS U B3auMoaencTsust Tea (34 1)
MartepuanbHas Touka. Cuctema orcyera.
ITepemerienne. CKOPOCTb MNPSIMOJIMHENTHONO pPaBHOMEPHOIO [BHKEHHUS. PaBHOYCKOpEHHOE MNPsSMOJIMHENHOEe IBUXKEHHE. MIHOBEHHas CKOpOCTb,

yCKOpEHHe, MepeMelleHHe.

I'padmku 3aBUCUMOCTH KHHEMATHYECKUX BEIMYHH OT BPEMEHU IPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHKEHHH.

OTHOCHTENBPHOCTh MEXaHUYECKOTO IBUKECHUS.

Ilepserii 3akoH HeroToHa. MHepuuaneHble cucteMsl oTcuera. Bropoii 3akoH HeroTona. Tperuit 3akoH HeroTOHA.

CobonHoe nageHne. 3aKOH BCEMUPHOTO TATOTeHUs. ICKyCCTBEHHbIE CITy THUKH 3EMITH.

HNmnynbe. 3ak0H coXxpaHeHUs! UMITyJbca. PakeTbL.

Jlabopamopuvie pabomut:

1. HccnenoBanne paBHOYCKOPEHHOTO JIBIXKEHHS 0€3 HadaIbHOI CKOPOCTH (C ucronb3oBanueM odopynosanus «Todka pocray)

2. H3mepenne yckopeHus: CBOOOIHOTO MafeHus (C UCIIONb30BaHneM 00opynoBaHus «Touka pocTay).

MexaHuyeckue KoJie0aHusi U BOJHbI. 3ByK (16 )

KonebarenpHoe nBmxenue. Konebanust rpyza Ha npyxkune. Cobomnble konebanusi. Komebarenbnas cucrema. llepuon, wacrtora W amMIudTyna

konebanuii. [IpeBpainenue sHeprun mpu kojaedanusx. 3aTyxaromue konebanvs. BelHyKaeHHbIE KONeOaHus.

Pacnpocrpanenue konebanmii B ynpyrux cpenax. [lonepeuHsie U mpoaoabHbIEC BOJHBL. CBSI3b IJIMHBI BOJTHBI CO CKOPOCTBIO €€ PaCpOCTPAHEHUS U

nepuoaAoM. 3ByKoBble BOJIHBL. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa U BbICOTAa TOHA. JXO.

Jlabopamopuvie pabomut:
3. HccnenoBanue 3aBICUMOCTH TIEPUOJA U YaCTOThI CBOOOIHBIX KOJeOaHUI MasiTHUKA OT €ro UIHHBI (C UCMoNb3oBaHHeM o0opynoBaHus «Touka

pocray).

DJIeKTPOMarHUTHbIe siBJeHus (254)
OnHOpPOIHOE U HEONHOPOJHOE MATHUTHOE MOJIE.
HarmpaBnenne Toka u HanpaslieHHe THHUN ero MarHuTHOro noist. [Ipasuino Oypasunka. OOHapykeHHe MarHuTHOTO nouist. [IpaBuiio neBoi pyku.



WHaykuuss MarHUTHOrO mois. MarHWTHBIA TMOTOK. DJIEKTPOMAarHWUTHas WHAyKUWs. 1 eHeparop mepeMeHHOro Ttoka. [IpeoOpa3oBaHme >HEpruv B
3JIEKTPOreHepaTopax. IKOJOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C TEIJIOBBIMA M THUAPOSJEKTPOCTAHIMSMU. DJIEKTPOMATHUTHOE TOJE. DJIEKTPOMArHUTHBIC
BOJIHBL. CKOPOCTb pacipOCTPaHEHUs 3JIEKTPOMAarHUTHBIX BOJH. DJIEKTPOMarHuTHas IPUpPOJa CBeTa.

Jlabopamopuvie pabomui:

4, H3yuenue siBineHUs 31€KTPOMarHUTHOM UHAYKLIHH.

Ctpoenne atoma u aToMHOro0 siapa (174)

PannoakTHBHOCTB Kak CBUIETENILCTBO CIIOXKHOTO CTPOSHHS aTOMOB. Anb(a-, 0eTa - 1 raMMa-H3JIydeHus].

OmnpiTer Pesepdopna. AnepHas mopens aToma.

PanuoakTuBHBIE NIpeBpaLLEHUs] AaTOMHBIX SAEP.

[IpoToHHO - HEWTpPOHHAsT MOAENb SAApa. 3apsANOBOE M MaccoBoe 4Hucio. SAnepupie peakuuu. [enenue u cuntes sigep. CoxpaHeHue 3apsigoBOrO U
MacCOBOIO YHCeN MPHU SAEPHBIX PEAKLUIX.

DHeprusi CBs3M 4acTHIl B sipe. Brinenenne sHeprum npu simepHbIX peakiusx. Mznydenue 3Be3n. SnepHast sHepreTHKa. JKOJIOTHUYECKHE MPOOIEMBI
pabOThI AaTOMHBIX 3JIEKTPOCTAHLIH.

MeTtoap! HAOMIOIEHUS M PETHCTPALIUN YaCTHI B sinepHOH pusuke. JlozumeTpusi.

Jlabopamopuvie pabomur:

5. Nsyuenue nenenus sapa aroma ypana o gororpaduu Tpekos.

Ctpoenne u 3Boaouns Beenennoii (S u)

I'eouenTpuueckas u reJroLeHTpUYecKas cucteMbl Mupa. @usnueckast nmpupona HebecHbx Ten ConHeuHol cuctemsl. IIpoucxoxknerne ComHeuHON
Cucrembl. @uznyeckas npupoaa Connua u 38e31. Ctpoenue Beenennoil. Domonus BeeneHHol.

IloBTOpeHue (S 1)

Yuamuecs 10/I2KHbI YyMeETh:

- 7aBaTb ONpeeNeHHe OCHOBHBIX IOHATUI OTHOCUTEJIBHOCTb MEXaHUYECKOrO MABMXKEHMs, TPAeKTOpHs, HHepLUajbHas CUCTeMa OTCYeTa,
UCKYCCTBEHHBIN CIyTHHK, 3aMKHYTasl CHCT€Ma, BHYTPEHHME CHJIbI, MaTeMAaTUYECKUH MAasTHHK, 3BYK, MarHUTHOE IOJIe, BUXPEBOE IOJ€, 3JIEKTPOMAarHUTHOE
T0JIe, 3JIEKTPOMArHUTHBIE BOJIHBL. anb(a-, OeTa-, raMMa- H3JIyueHHe, U30TOII, HYKJIOH, aTOMHOE SIIPO, TPOTOH, HEUTPOH,

- IaBaTh OIpeneneHue (U3NUECKUX BEJINYHMH. MepeMELIeHHe, MPOEKLUs BEKTOPA, MyTh, CKOPOCTh, YCKOPEHHE, YCKOPEHHE CBOOOIHOrO MaieHMs,
LIEHTPOCTPEMHUTEIPHOE YCKOPEHHE, CHUJIa, CHJIAa TSKECTH, Macca, BEC Tella, UMIYJbC, MEePUO, YacTOTa, aMIUIMTY/a, MEPUON, 4acToTa, (asa, AJWHA BOJHE,
CKOPOCTb BOJIHBI, MArHUTHAsI HHAYKLINS, MATHUTHBINA TIOTOK, YHEPTHS 3JIEKTPOMArHUTHOTO TIOJIST; SHEPTUS CBSI3H, Ne(eKT Macc.

- OOBSICHATD CYIIHOCTb F€OLIEHTPHUECKON U MeIMOLEHTPUIECKONH CHCTEMBI MHPA,

- yMeTh 0OBSACHATD npoucxokaeHne ColHeYHOM cucTeMbl, cTpoeHue BeeneHHol, spomonnio Beenennol, @usndeckyro npupoay HeOeCHBIX Te,
ConHua u 3Be31;

- yMeTb (popMmynnpoBaTh 3akOHbI HbIOTOHA, 3aKOHBI COXPAHEHHsI MUMITYJIbCA, YPABHEHHMs] KWHEMATHKH, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH
COXpaHEHHMsT MMITYJbCa, MPHUHLUN OTHOCHUTENBHOCTH [ ammies, 3aKOHBI TapMOHHYECKMX KoJeOaHWi, TNPABUJIO JIEBOH PYKH, 3aKOH 3JIEKTPOMArHUTHOM
MHAYKLIMH, TpaBuiio JIeHIa, 3aK0OH paJloaKTUBHOIO pacnasna,;



OOBSICHATD MEXaHUYECKHUE SIBICHUS,

pewars O3M st paBHOMEPHOTO M PABHONIEPEMEHHOT'O MPSIMOJIMHEHHOTO IBHKEHHS,
(bopMyIHPOBATh 3aKOH IEKTPOMArHUTHON MHIYKIHMH, TIPaBwIo JIeHna,;

OOBSICHATD MPEBPALICHNUE SHEPTUH NP KOJIEOaHUSAX,

MIOJIb30BATHCS MOAEIISIMHU TEMBI JIs1 OObSCHEHHS SIBJICHHIA,

pewarhb 3aa4u IepBOro YPOBHSI.



1L KaJICHIlapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

7xaacc (70 yacos, 2 yaca B HeAeJII0)

Hcnoav3oBanue odopyaoBaHus

KoauuecTBo LEHTPA eCTeCTBEHHOHAYYHOM U HMara Mara
Ne/Ne HanmeHoBaHus pa3ae/ioB/TeMbl YPOKOB N .
4acoB TEXHOJOTHYeCKOH HANIPABJIEHHOCTEH MJIaH. daxr.
«Touka pocra»
Tema 1. BBenenue (4 yaca)

1 BBOAHBIN HHCTPYKTAXK MO OXPaHe TPya. 1 1 nenens

Urto usyuaer ¢usnka. HabmoneHus v OnbITHL
2 Dusnueckue seanunHel [lorpenHocTs n3sMepeHuil. 1 1 Henens
3 Llepsuunviii uncmpykmasic no oxpane mpyoda Ha padboyem 1 Kowmrmutekt nocynbel u 000pynoBaHust st | 2 HeOemnst

mecme. Jlabopamopnas paboma Ne | «Onpedenenue yenvi YUYE€HUYECKUX OIMBITOB

OeJleHUsl U3MePUMeTbHO20 NPUOOPA»
4 ®dusrKa U TEXHUKA 1 KommneroTepHoe obopyaoBaHue 2 Henens

Tema 2. [leppoHauajibHbIE CBeIEHUSI 0 CTPOEHUH BemecTsa (S 4acoB)

5 CtpoeHue BeliecTsa. MoJIeKyJIbl. 1 3 Henens
6 Llepsuunviii uncmpykmasic no oxpane mpyoa Ha padoyem 1 Kowmrmutekt nocynel u obopynoBaHust 11st | 3 Hemenst

mecme. Jlabopamopuas paboma Ne 2 « Hzmepenue pazmepos YUYEHUYECKUX OMBbITOB

MANbIX Mesy
7 Huddy3us B razax, KUIKOCTSIX U TBEPIBIX Tenax B3auMHoe 1 KommbroTepHoe 000pyI0BaHUE C 4 Hepenst

MPUTSDKEHUE U OTTAJIKMBAHUE MOJIEKYJI BUEOKAMepOii JUTS IETATBHOTO

PacCMOTPEHHUs] OIbITa, BBIBEIEHHOTO Ha
SKpaH.

8 Tpu cocTosiHus BewmecTsa. Pasanuns B CTPOCHUH BELIECTB. 1 4 nepens
9 [ToeTopeHue u 0000IIeHHe OCHOBHBIX MOJIOKEHUN TEMBbI 1 KomnbroTepHoe 000pyaoBaHue S Hemens

((HepBOHaLIaJ'IbeIe CBCACHUSA O CTPOCHUU BEIICCTBA»

Lugposas naboparopusi ydeHUIeCKast
(pumsuka, xumust, OUOTOTHS):
Hu¢poBoit naTuuk TeMIepaTypsl

Kowmrmuiekt nocy el 1 000pyaoBaHuUs




| AJIL YHEHUYCCKHUX ONbITOB

Tema 3. Bzaumogeiicreue Tea (22 yaca)

10 | Mexanunueckoe nBrxkeHre. PaBHOMEPHOE U HEPABHOMEPHOE 1 KommbroTepHOe 000pyI0BaHKE C 5 Henens
ABIDKCHIC BHIEOKAMePOii [ JeTalbHOTO
PacCMOTpPEHHUsI OIbITa, BBIBEIEHHOTO Ha
SKpaH
11 | Cxopoctb. Equnuiib! ckopocTty. 1 6 Henesns
12 | PacyeTr nyTH ¥ BpPEMEHH JBUKECHUSI. 1 6 Henesns
13 | I'padmk myTH U CKOPOCTH PABHOMEPHOTO MPSMOJIMHEHHOTO 1 7 nenens
JIBHKEHUSI.
14 | PemeHue 3aa4 Ha pacyeT CpeIHEN CKOPOCTH 1 7 Henens
15 | Uuepuus 1 8 Henenst
16 | Macca Tena. EquHunnb! Maccel 1 8 Henenst
17 | Hepsuunsiii uncmpykmaic no oxpane mpyoa na padbovem 1 Ob6opynoBanue ayst 1abopaTtopHbIX pador | 9 Henens
mecme. Jlabopamopnas paboma Ne 3 «H3mepenue maccwr mena U yYeHHYEeCKUX onbIToB (Ha 0Oase
HO POIYANCHBIX 8ECX » KoMILIeKToB it OI'D)
18 | IInoTHOCTB BelecTsa 1 9 nenens
19 | Pacuer maccel 1 00beMa TeJa MO €ro MIOTHOCTH 1 10 Hepens
20 | llepsuunsiii uncmpykmaoic no oxpane mpyoa na padovem 1 Ob6opynosanue ans nabopatopHbix pador | 10 Hemens
mecme. Jlabopamopnas paboma Ne 4 « Hzmepenue obvema U yYeHHYEeCKUX onbIToB (Ha 0Oase
meny. Jlabopamopuasn paboma Ne 5 « Onpeoenenue niomuocmu KomruiekToB st OI'D)
meepoo2o menay
21 | Pemenue 3anau no teme «Mexanudeckoe npuxenue. Macca. 1 11 Henens
I1noTHOCTBY
22 | KonrpoabHas padora Nel 1 11 Henens
«Mexannueckoe npu:xkenne. Macca. IlioTHocTb»
23 | Anamu3 koHTpOJBHOH padoTs! 1 koppekuwst YV 1. Cuna. 1 12 Hepens
24 | SBnenue tarorenus. Cusa TSXKECTH HA APYTUX IJIAHETAX. 1 12 Hepens
25 | Cuna ynpyroctu. 3akoH I'yka. 1 13 Hepens
26 | BecTena 1 13 Hepens
27 | Aunamowmerp. llepsuunsiii uncmpykmaic no oxpamne mpyoa Ha 1 Ob6opynoBanue ans nabopatopHbix pador | 14 Hemens

pabouem mecme. Jlabopamopuas paboma Ne 6

U YYCHHYECKUX OmnbIToB (Ha Oaze




«l'paoyuposanue npysicunst  u usmepenue cui
OUHAMOMEMPOM Y

koMIuiekToB st OI'D)

28 | CnoxeHre IBYX CHJI, HATIPABJICHHBIX TI0 OJTHOU MPSIMOH. 1 obopynoBanue ajsi tabopaTopHbIx padboT | 14 Henens
PasHOpeNCTBYIOIIAs CUIL 1 YYEHHYECKUX ONBITOB

29 | Cuna TpeHusl. 1 obopynoBanue ajsi jabopaTopHbIx padboT | 15 Henens

U YYEHUUECKUX OTbITOB

30 | lepsuunsiii uncmpykmaic no oxpane mpyoa na pabovem 1 Ob6opynosanue anst nabopatopHbIx pador | 15 Hemens
mecme. Jlabopamopnas paboma Ne 7 « Buisacnenue U yYCHHYEeCKUX onbIToB (Ha 0Oase
3Q6UCUMOCTIU CUNbI MPEHUSL CKOTbICEHUS OM NIOWAOU KomruiekToB st OI'D)
CONPUKOCHOBEHIUSL Me U NPUNCUMATOUET] CUNbLY

31 | KourpoabHas pabora Nt 2 «Cuabi» 1 16 Hepens

Tema 4. JlaBieHne TBepabIX TeJ, JKHAKOCTEN U ra3zos (21 yac)

32 | AHanu3 KOHTPOJIbHOU padoThl U Koppekuus Y'Y /1. 1 16 Henens
JlaBneHue TBEpAOro Tea.

33 | Jdasnenue rasza. Ilepenaua naBneHus >kUIKOCTIMH U Ta3aMHU. 1 ObopynoBanue Uist AEMOHCTPALIHIA 17 nenens
3akoH Ilackans.

34 | Pacyer naBjeHMsl )KMIKOCTH HAa THO U CTEHKHU COCYAA. 1 17 Hepens

35 | Pemenue 3anau no teme «JlaBiaeHue B )KUAKOCTH U raze. 3aKOH 1 18 Henens
Ilackansy

36 | Coobmarommue cocy bl 1 ObopynoBanue JUIsi AEMOHCTPAIIHIA 18 nenmens

37 | KonrpoabHas pabora Ne3 «/laBjieHne TBepAbIX TeJl, 1 19 Henens
JKHAKOCTEN H ra3oBy».

38 | AHanu3 KOHTPOJIBHOM paboThl U Koppekuus Y Y /. Bec Bo3ayxa. 1 ObGopynoBanue AJst IEMOHCTPALIHIA 19 Henens
ATMochepHOe naBJIeHHE.

39 | U3mepenue armocheproro nasieHus. Onbir Toppudesiu. 1 20 Henens

40 | bapomerp-anepoun. ATMocdepHOe NaBlIeHHE Ha Pa3IMYHBIX 1 20 nepens
BbHICOTAX.

41 | MaHOMeTpBL 1 ObopynoBanue JUIsi AEMOHCTPAIHIA 21 nepens

42 | IlopiHeBoii >kuAKOCTHON Hacoc. | uapasandyeckuii npecc. 1 21 Henens

43 | JIelicTBHE JKMAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 1 ObopynoBanue JUIst AEMOHCTPAIIHIA 22 "Hepens

44 | 3akoH Apxumena 1 22 Henens

45 | llepsuunsiii uncmpykmaic no oxpane mpyoa na pabovem 1 Ob6opynosanue ans nabopaTtopHbIX padot | 23 Hemens

mecme. Jlabopamopnas paboma Ne 8 «Onpedenenue

U YYCHHYECKUX OmnbIToB (Ha 0Oaze




BBIMANKUBAIOWET CUb, OHCMBYIOUeli Ha NOCPYIHCEHHOE 8
ACUOKOCHb MEN0»

koMIuiekToB st OI'D)

46 | IlnaBaHue 1 23 Henens
47 | IlnaBaHue cynos 1 24 Henens
48 | Pewenue 3agau no teMe «3akoH Apxumena. [lnasanue ten» 1 24 Henens
Llepeuunviii uncmpykmaic no oxpane mpyoa Ha pabovem 1 Ob6opynosanue ast nabopatopHex padot | 25 Hemens
49 | mecme. Jlabopamopnasn paboma Ne 9 « Bersacnenue ycioguii U yYCHHYEeCKUX onbIToB (Ha 0Oase
nasanst mejl 6 HCUOKOCHIU» koMruiekToB st OI'9)
50 | BosgyxonnasaHue 1 25 Henens
51 [ToBTOpenue u 06001IeHNe OCHOBHBIX MOJOXKEHUH TEMBI 1 26 Henens
«Apxumenosa cuia. [lnasanue Ten»
59 KontpoabHas pabora Ne 4 «<Apxumenosa cuja. IliaBanue 1 26 Henens
T
Tema S. Padora u MmomHoCTh. JHeprus (13 yacos)
53 AHanu3 KOHTPONIbHOH paboTe! U koppekius YY1 1 27 nenens
Mexannyeckas pabora. Exnaniibl paboTsL
54 MomnHocTs. EnuHUAIBI MOIHOCTH. 1 277 Henens
55 | Dueprus. IloreHunanbHas U KUHETUYECKAs SHEPTHsl. 1 28 Henens
56 | IlpespaineHne OfHOrO BUAA MEXaHUYECKOW SHEPTHH B IPYTrOf 1 28 Henens
57 KontpoabHas padora Ne S5 «Mexanuueckasi padora. 1 29 Henens
MomHocTb. JHeprus»
AHaM3 KOHTPOJIBLHOH paboThl u koppekuus YV /1, 1 Obopynosanue 11st 1abopaTopHBIX padboT | 29 Henens
58 | IIpocteie MmexanusMsbl. Peruar. PaBHOBecHe cuil Ha pbryare. U yYCHHYEeCKUX oOnbIToB (Ha 0Oaze
koMIuiekToB st OI'9)
59 | MomeHT cuiibl. Peryaru B TexHuKe, ObITY U IpUpOzE. 1 30 Hepenst
llepeuunviii uncmpykmasic no oxpane mpyoa Ha pabovem 1 Ob6opynosanue anst nabopatopHbix pador | 30 Hemens
60 | mecme. Jlabopamopnas paboma Ne 10 «Buisicuenue ycnosus U yYeHHYEeCKUX omnbIToB (Ha 0Oaze
PABHOGECUSL PbIUAA» KoMmIuieKToB it OI'D)
broku. «30motoe mpaBuiI0» MEXaHUKH. 1 Ob6opynosanue anst nabopatopHbix pador | 31 Hemens
61 U yYCHHYEeCKUX onblToB (Ha Oaze
koMrIuiekToB st OI'9)
62 | LleHTp TsKECTH TETIA. 1 31 Hepenst
63 | YcnoBust paBHOBECHs TeJL. 1 32 Hepenst




64 | KIIJI npocThIX MEXaHU3MOB 1 32 Hepenst

Llepeuunviii uncmpykmaic no oxpane mpyoa Ha pabovem 1 Ob6opynosanue anst nabopaTtopHbIX padot | 33 Hemens
65 | mecme. Jlabopamopnas paboma Ne 11 «Onpeoenenue KII/[ npu U yYeHHYEeCKHX onbIToB (Ha 0Oaze

nooveme meaa no HAKIAOHHOM NAOCKOCTIU » koMrIuiekToB uist OI'9)

IloBTOpEHHE

66 O06o0menne mporAEeHHOTO MaTepuraa o Gpusnke 3a Kypc 7 1 33 Henmens

KJ1acca.

IHpomesicymounana ammecmauyus 1 34 Hepens
67 | KonrpoabHas pabora Ne6

«HTOrosasi KOHTpoJbHas1 padoTa»
68 | AHanu3 KOHTPOJIBHOU paboThl U Koppekuus VY J1. 1 34 Hepenst
69 | Peseps 1 35 Hepenst
70 | Pe3eps 1 35 Hepenst




8kuacc (70 yacos, 2 yaca B HeAeJII0)

Hcnoab3zoBanue od0opyaoBaHus

KoauyectBo LIEHTPA €CTeCTBEHHOHAYYHOH H Hara Hara
No/Ne HaumeHoBaHus pa3aesioB/TeMbl YPOKOB . .
4acoB TeXHOJIOTHYeCKOH HANPABJICHHOCTEH MJIAH. pakr.
«Touka pocra»
Tema 1. TEIIVIOBBIE SIBJIEHUS (26 uaca)
1 BBoaHBIN HMHCTPYKTaX MO OXpaHe Tpynaa. TennoBoe NBUKECHHE. 1 Ludpoas nabopatopusi yaeHU4YECKast 1 Henens
Temnepartypa. (bmsuka, xumust, Ouonorust): Lludposoii
JOAaTYHK TEMIIEPATYPBI
2 BuyTtpennsist sueprusi. 1 Ludpoas nabopatopusi yaeHU4YECKast 1 Henens
(pusuka, xumust, Guosnorus): LHudposoii
JAaTYHK TEMIIEPATYPHI
3 1 Hudposas nabopaTopusi yaeHHUECKasI 2 Hepens
CriocoObl I3MEHEHUs! BHYTPEHHEH YHEPTUH TeIa. (bmsuka, xumust, Ouonorust): Lludposoii
JOAaTYHK TEMIIEPATYPHI
4 1 o0opynoBaHue It Ja0OpaTOPHBIX paboT | 2 Henmens
Buae! Tennonepenaun. TennonpoBOgHOCTD.
U YYEHUYECKHUX OIBITOB
> Konsexkuums. M3znydyenue. Y nenbHast TEMJIOEMKOCTh BELIECTBA. ! 00opyROBaHHe 114 1A0OPATOPHEIX PadoT | 3 Henens
U YYEHUYECKHUX OIBITOB
6 KonudecTBo Temnorsl. EQUHUITBI KOJTHYECTBA TETIOTHI. 1 obopynoBaHue s TaOOPATOPHBIX paboT | 3 Hemens
VY nenpHast TEMIOEMKOCTb U YYCHUYECKHX OIBITOB
7 Pacuer xonndecTBa TEIIIOTH, HEOOXOIMMOTO JIJIs HATPEBAHMS 1 4 nepens
TeJa WIN BBIAENISIEMOTO UM NP OXJIAKICHUN
8 Llepeuunviii uncmpykmasic no oxpane mpyoa Ha pabovem 1 Ob6opynosanue ast 1abOPaTOPHBIX 4 nenens
mecme. Jlabopamopnas paboma Ne 1 «Cpasnenue konuvecms padoT M y4eHH4YeCKHUX ONbITOB (Ha Oasze
mMenaomusl NPU CMEUUBANUU 800bI PA3HOI MEMNEPANMYpbl» KOMILIEKTOB 11t OI'D)
9 YpaBHeHHUE TerI0BOro Oajganca. 1 5 Hexenst
10 | Hepsuunsiii uncmpykmaic no oxpane mpyoa Ha padoyem 1 Obopynosanue aist 1ab0OPaTOPHBIX 5 Henmens

mecme. Jlabopamopnas paboma Ne 2 « Hamepenue yoensHoi
MenI0eMKOCIU MEepo02o meaay

padoT U y4eHH4YeCKUX ONBITOB (Ha Oasze
KOMIUTEKTOB 11t OID)




11

DHeprusi TOIUIMBA. Y eJIbHAs TEeIJIOTa CrOPaHusl.

6 Henens

12 | 3akoH coXpaHEeHUs U NpeBpalleHns] SHEPIrUU B MEXaHUUECKUX U 1 6 Henens
TEIJIOBBIX NPOLIECCAX.

13 | KoutpoJabHas padora Nel ""Tennosbie siBjaenus” 1 7 Henenst

14 | AHanu3 KOHTPOJIBHON padoThl U Koppekus YY1, 1 Ludpoas nabopatopusi yaeHU4YECKast 7 Henens
ArperatHble cOCTOsiHMS BelnecTa. [LnaBnenne u oTeepaeBaHme (pusuka, xumusi, Ouonorust): Ludposoii
KPUCTAJUIMYECKUX TEJL. JATYUK TeMIIepaTypbl

15 1 Ludpoas naboparopusi yaeHU4YECKast 8 Hepenst
I'paduk nnaBneHns: U OTBEPAECBAHUS KPUCTAIUTHUECKUX TEI. , o
Y nenpHas TENoTa MIaBIeHUs. (§usuxa, xumus, Gronorus): Hugposoid

JATYUK TeMIIepaTypbl

16 | Pewenue 3anau. 1 8 Henens

17 | Ucnapenue u koHaeHcauusl. HacbIleHHBIN 1 HEHACBILIIEHHbIN 1 ObopynoBaHue IJIsi TEMOHCTPAIUI 9 nepens
nap.

18 | Kunenue. YaenbHas Teriora mapoodpasoBaHus 1 ObopynoBaHue st TEMOHCTPAIUH 9 Hepens

19 | Bnaxxnocts Bo3nyxa. CriocoObI onpeneneHus BIaKHOCTH 1 10 Hepens
BO3/IyXa.

20 1 OOGopynoBanue aJist 1a00pPaTOPHBIX 10 nenens
Pewenue 3anau no Teme « ArperaTHble COCTOSIHHSI BELLIECTBaY padoT U y4eHH4YeCKHUX ONbITOB (Ha Oaze

KOMIUTeKTOB 11t OI'D)

21 OOmbsicHEHHE arperaTHbIX COCTOSIHUH BEIeCTBa HA OCHOBAHUH 1 11 Henens
ATOMHO-MOJIEKYJISIPHOTO CTPOEHUs

22 | KontpoJbHas padora Ne 2 «/3MeHeHHe arperaTHbIX 1 11 Henens
COCTOSIHMH BEeleCTBA»

23 AHanu3 KOHTPOJbHOH paboTs! u koppekuus Y'Y /. Jipurarens 1 12 Henens
BHYTPEHHEI0 CropaHus

24 | Ilpunuun neiictBus TerioBoit MammHbl. [laposas TypOuHa 1 12 Hepens

25 KIIJI TennoBoro nBurates. 1 13 Henens

26 | Pewenue 3anau no teme «Haxoxnenne KII/[ Tennosoro 1 13 Henens
JBUTATEJIS

Tema 2. QJJEKTPHYECKHUE ABJEHUA (25 uacos)
27 | DnexTpusalus Npu CONpUKOCHOBeHNHU. B3aumoneiicteue 1 Ob6opynoBaHue Ayt AEMOHCTPALIUI 14 Henens

3aPSAKCHHBIX TCJL. I[Ba POoAa SJICKTPUICCKUX 3apsAH0B.




DJIEKTPOCKOT

28 | DNEeKTpHUUECKOE TMOoJIe ObopynoBaHue st TEMOHCTPAIUiH 14 nHenens

29 | HeauMocCTh 3JEeKTPUUECKOro 3apsiaa. DnekTpoH. CtpoeHue ObopynoBaHue IJIsi TEMOHCTPAIUi 15 Henens
aTOMOB

30 . obopynoBaHue sl TadopaTOpHBIX padot | 15 Hemens
OOmbsicHEHNE SNIEKTPUUYECKHX SIBICHUH

U YYCHUYECKHUX OIBITOB

31 Onextpuueckuil Tok. ICTOUHUKH 3J€KTPUUECKOTO TOKA. 16 Henens
DneKTpUIecKas elb U €€ COCTABHBIC YaCTH

32 | Dnekrpudeckuii TOK B MeTajiax. JleficTBUs SJIEKTPHUECKOTO obopynoBaHue sl TadopaTOpHBIX padot | 16 Hemens
ToKa. HanpaBieHne 3JeKTpUIeckoro Toka U YYEHUYECKHX OIBITOB

33 | Cuna Toka. AMnepmerp. Msmepenue cuibl Toka 17 Hepenst

34 | llepsuunsiit uncmpykmanic no oxpane mpyoa Ha padoyem o0opynoBaHue 11st 1a00opaTopHbIX padoT | 17 Henmens
mecme. Jlabopamopnas paboma Ne 3 “Coopka snekmpuyeckoii U YYEHUUECKUX OTbITOB
yenu u usmMepenue Ciibl MOKA 6 ee PaA3IUYHbIX YUacmKax”™

35 | Dnexrpudeckoe HanpspKeHUe. EMUHUIBI HanpsKeHUs. o0opynoBaHue 11t 1a00opaTopHbIX padoT | 18 Henmens
Bonsrmerp. MU3MepeHne HanpspKeHUs U YYCHUYECKHUX OIBITOB

36 | llepsuunsiit uncmpyxkmanic no oxpane mpyoa Ha padoyem o0opyznoBanue 115t 1a0opaTopHbIX padoT | 18 Henmens
mecme. Jlabopamopnas paboma Ne 4 « zmepenue nanpsicenus U YYEHUYECKHX OITbITOB
HA PA3TUYHBIX YUACMKAX DNeKMPUYECKOU Yyenu »

37 | DnexkTpuyeckoe CONpPOTHUBIIEHHE IPOBOIHUKOB. Y IeJIbHOE 19 Henens
conporuByieHne. PeoctaTel

38 obopynoBaHue sl TabopaTopHBIX padot | 19 Hemens
3axoH Oma AJi y4acTKa Lenu.

U YYCHUYECKHX OIBITOB

39 | Pewenue 3aga4 no teme «3akoH Oma. Beruncnenue 20 Henens
COIPOTHUBJICHUS POBOAHUKAY

40 | Ilepsuunsiii uncmpykmaic no oxpane mpyoa Ha padoyem obopynoBaHue 115t 1a00opaTopHbIX padoT | 20 Henmes
mecme. Jlabopamopnas paboma Ne 5 "Pezynupoeanue cunvt U YYEHUUECKUX OTbITOB
moka peocmamom’”’

41 | lepsuunsiii uncmpykmaic no oxpane mpyoa Ha padboyem o0opynoBaHue 115t 7a00paTopHBIX padoT | 21 Henmens
mecme. Jlabopamopnas paboma Ne 6 “Hzmepenue U YYEHUUECKUX OTbITOB
CONpoOmMuBReHUst NPOBOOHUKA NPU NOMOUU AMHEPMEMPA U
govmmempa’”

42 | IlocnegoBaTeabHOE COCIMHEHUE MPOBOJHUKOB. obopynoBaHue s TabopaTOpHBIX padot | 21 Hemens




1 YYCHUYCCKUX ONbITOB

43 1 obopynoBaHue s TadOPaTOPHBIX padoT | 22 Hemenst

ITapannenbHoe coenHEHNE TPOBOAHUKOB
U Y4EHUUECKHX OTbITOB

44 | Ob6obmaromuii ypok mo teme «Cuia Toka, HapsiKeHUe U 1 22 uwepens
CONPOTUBJIEHUE POBOHUKAY

45 | KontpoJbHas padora Ne 3 no teme «CHJjia Toka, 1 23 nepens
HAINPSIZKeHNUe U CONMPOTHBJEHHE NPOBOAHUKA»

46 | AHanu3 KOHTPOJBHOH paboTsl u koppekuus Y'Y /1. 1 23 Henens
PaboTa 11 MOITHOCTE 3JEKTPUIECKOro ToKa. EanHuIEI paboTh!
3JIEKTPUUYECKOTO TOKA, IPUMEHsIEMbIe Ha MTPAKTUKE

47 | Ilepsuunsiii uncmpykmaic no oxpane mpyoa Ha padoyem 1 o0opynoBaHue 11t 1a00paTOPHBIX padoT | 24 Henmems
mecme. Jlabopamopnas paboma Ne 7 “H3zmepenue mowynocmu u U YYEHUUECKUX OTbITOB
padomet MoKa 8 eKmpuieckoil iamne”’

48 | HarpeBaHue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKOH 1 24 nenens
JLxoyns — Jlenna. Jlamna HakanuBaHus. DJIEKTpUUECKUE
HarpesatenbHble mpubopsl. KopoTkoe 3aMbikaHue.
IIpenoxpanurenu.

49 | Kongencarop. 1 25 Henens

50 | Pemenue 3ama4 1 25 Henens

51 | KonrpoabHas pabora Ne 4 «PadoTa H MOIIHOCTDL 1 26 Henens
JIeKTPpU4ecKoro Toka. 3akon Jlxxoyns — Jlenuay

Tema 3. JJEKTPOMAT'HUTHBIE ABJEHUA (64)

52 | AHanu3 KOHTPOIBbHOM padoThl U Koppekuus Y'Y /1. 1 Ob6opynoBaHue Ayt AEMOHCTPALIUI 26 Henens
MarHutHoe noJie TOKa.

53 DJIEKTPOMATHUTHI M UX MIPUMEHEHHUE. 1 ObopynoBaHue JJ1s1 TEMOHCTPAIUi 27 Hepens
Llepeuunviii uncmpykmasic no oxpane mpyoa Ha pabovem 1 o0opynoBaHue 115t Ta00paTOpHBIX paboT | 27 Henmes

54 | mecme. Jlabopamopnas paboma Ne§ « Coopka U YYEHUUECKUX OTbITOB
NEKMPOMALHUMA U UCHBIMAHUE €20 OeTCMEUL)

55 ITocrosiHHbIE MArHUTBEL. MarHUTHOE MOJE MOCTOSTHHBIX 1 28 Henens
MarHuToB. MarHuTHoe noJie 3emMiu.

56 JlelicTBME MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. 1 28 Henmens
DJIeKTPUYECKU BUTATEIIb.

57 | Hepeuunsiit uncmpykmasic no oxpane mpyoa Ha paboyem 1 29 Henens




mecme. Jlabopamopnas paboma Ne9 «U3zyuenue
2NeKMPUYECKO20 08ULAMEIS HOCMOSAHHO20 MOKA (HA MOOEU)»

Tema 4. CBETOBBIE ABJIEHUA (9 uacos)

1 o0opynoBaHue 11t 1a00paTOpHBIX paboT | 29 Henmens
58 | UcTrounuku cBeta. PacnpocTpaHeHue cBeTa
U YYCHUYECKHX OIBITOB
1 o0opynoBaHue 115t 1a00opaTopHbIX padoT | 30 Henmes
59 OTtpakeHne cBeTa. 3aKOH OTPAKEHUS CBETA. PyA g parop P s
U YYCHUYECKHUX OIBITOB
1 o0opynoBaHue 115t 1a00opaTopHbIX padoT | 30 Henmes
60 | ILmockoe 3epkano. M3o0parkeHre B IJIOCKOM 3epKaJje pyA A patop P s
U YYCHUYECKHX OIBITOB
1 o0opynoBanue 115t 1a00opaTopHbIX padoT | 31 Henmens
61 [Ipenomnenue ceeta. 3aKOH MPEIOMIIEHUS CBETA. pyA g patop P s
U YYEHUYECKHX OIBITOB
1 o0opynoBanue 115t 1a00opaTopHbIX padoT | 31 Henmens
62 | Jlunzsl. OnTuyeckas cusia JMH3bI PyA A patop P s
U YYEHUYECKHUX OIBITOB
. 1 o0opynoBaHue 11t 1a00paTOpHBIX padoT | 32 Henmems
63 | M300paxkeHust, naBaeMble JIUH30H PyA A parop P s
U YYCHUYECKHUX OIBITOB
Llepsuunviii uncmpykmasic no oxpane mpyoa Ha pabovem 1 o0opynoBaHue 11t 1a00paTOpHBIX padoT | 32 Henmems
64 | mecme. Jlabopamopnas paboma Nel0 “Ilonyuenue U YYEHUUECKUX OTbITOB
U300paxcersi NpU NOMOoUU AUH3b1
65 | I'nas u 3penue. bansopykocTh U AabHO30PKOCTb. OUKH. 1 33 Hepenst
66 | Pemenue 3amau 1 33 Henens
Tema S. HOBTOPEHMUE (4 yaca)
67 O06o01menne mpoiaeHHOTo MaTepuaa o gusuke 3a Kype 8 1 34 Henens
KJIacca.
63 O06o01menne mpoiaeHHOTo MaTepuaa o gusuke 3a Kype 8 1 34 Henens
KJIacca.
69 KonTtpoabnasi pa6ora Ne S “UrTorosasi KOHTpoJIbHAasI 1 35 Hepens
pa6ora”
70 | AHamu3 UTOrOBOM KOHTPOJBHOH paboTe! 1 koppekims YV /1. 1 35 Hepenst




9kaacc (102 gaca, 3 yaca B HeaeJ110)

Hcnoav3oBanue odopynoBaHus

Ne/No HauMeHOBAHUS Pa3AeI0B/TeMbI YPOKOB KoanuectBo LeHTpa eCTeCTPeHHOHay'lHOﬁ Ho Hara Harta
4acoB TEXHOJOTH4YeCKOH HANIPABJEHHOCTEH MJIaH. paxr.
«Touka pocra»
3axoHbI B3anMoaeiicTBusl U ABH:KeHHs TeJ (34 yaca)
1 BBoanbIil MHCTpPYKTaX MO OXpaHe Tpyaa. MartepuanbHas 1 1 nenens
Touka. Cucrema oTueTa.
2 IlepemerieHue. OnpeneneHrne KOOPANHATHI IBIKYLIErOCs TeJa. 1
3 Ilepemelnenue npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM 1
JBUKEHUH.
4 I'paduueckoe 1 2 Henenst
MIPEACTABJICHUE IBYKCHUSI.
5 Pemenue 3amau o Teme «I padudeckoe 1
MIPEACTABJICHUE IBYDKCHUS.
6 PaBHOYCKOpEHHOE ABMKEHUE. Y CKOPEHHE. 1
7 CKopoCTh MPSIMOIMHEMHOTO PABHOYCKOPEHHOTO JIBIKCHHSI. 1 3 Hepens
I'paduk ckopocTu.
3 IlepemelneHue npu paBHOYCKOPEHHOM 1
JBUKEHHH.
9 Pemenne 3ana4 no reme «PaBHOYCKOPEHHOE IBUXKEHUE). 1
llepsuunvrii uncmpykmasic no oxXpare mpyoa Ha padboyvem 1 060py JTOBaHHUE 1A Ha60paTOpHI>IX 4 Hemens
10 mecme. Jlabopamopnas paboma Ne 1 «Hccneoosanie pabOT M YUYEHHYECKHX OMBITOB
PABHOYCKOPEHHO20 O8UICEHUSL €3 HAYATbHOI CKOPOCHIUY
11 OTHOCUTEIBHOCTD IBH)KCHHSI. 1
12 HWuepunanbuele cucteMsl otdera. Ilepseiii 3akon HeroToHa . 1
13 Bropoii 3axon HetoToHa. 1 5 Henens
14 Pemenne 3anad no reme «Bropoin 3axon HeroToHay. 1
15 Tpernii 3akoH Hbl0TOHA. 1
16 Pemenne 3ana4 Ha 3axoHBl HbIOTOHA. 1 6 Henens
17 KonTtpoabnas padora Nel no teme «IIpsimosinHeiiHoe 1

pPaBHOYCKOpeHHOe ABH:KeHue. 3akoHbl HbroToHaY.




AHanu3 KOHTPOJbHOH paboTsl u koppekus YY1

18 CBoOonHoe nageHue. Y CKopeHue
cBOOOHOTO NaneHusi. HesecomocTs.
llepsuunviii uncmpykmasic no oxpane mpyoa Ha padboyvem 1 060py JTOBaHHUE 1A Ha60paTOpHI>IX 7 Henens
19 mecme. Jlabopamopnas paboma pabOT ¥ YUYEHHYECKHX ONBITOB
No 2 «Hzmepenuie yckopenist c60000H020 NAOCHUAY
20 Pemenue 3ana4u no teme «CrobonHoe maneHue. Y CKopeHue 1
CBOOOJTHOTO MAICHUSD
21 3axoH BceMUpHOro TAroTeHusl. 1
22 Pewenue 3aga4 no Teme «3aKOH BCEMUPHOTO TATOTEHUSD). 1 8 Henens
23 YckopeHrne cBOOOIHOTO MaieHus Ha 3eMJie U APYTUX 1
HEOECHBIX TeJax.
24 IIpsAMOIMHENHOE U KPUBOJIMHEMHOE ABUKEHUE. 1
15 JIBI>KEHHE Tesa MO OKPYKHOCTH C TOCTOSIHHOM IO MOJYJIO 1 9 nenens
CKOPOCTBIO.
26 HckyccTBEHHBIE CTYTHUKH 3E€MITH. 1
77 Pemenne 38718 110 Teme «/IBH>KEHHE Tena MO OKPYKHOCTH C 1
MOCTOSIHHOMN 10 MOAYJIIO CKOPOCTBIOY.
28 Hmnynsce Tena. Umnysibe cuibL 1 10 Henens
29 3aKOH COXpaHEHHs! UMITyJIbCa TeJa. 1
30 PeakTuBHOE NBUKEHUE. 1
31 Pewenue 3aga4 1o TeMe «3aKOH COXPAHEHUS] UMITYJIbCA» 1 11 Henens
32 3aKOH COXpaHEeHUs SHEPTUU. 1
33 Pemenue 3a1a4 Ha 3aKOH COXPaHEHUsI SHEPTHUH. 1
34 KonTtpoabHasi padora Ne2 no teme «3aKOHbI COXPAHEHHUS». 1 12 Hepens
MexaHn4ecKue Kojie0aHusi M BOJHBL 3BYK (16 u)
35 AHanu3 KOHTPObHOI paboTel U koppekuus YV ]I, 1 o0opymoBaHuE Mg Ta0OpaTOPHBIX | 12 Henens
KonebarenpHoe nmwkenne. CBoOOmHBIE KONEOAHUS. paboT M YUCHUYCCKUX OMBITOB
36 BenuunHel, xapakrepusyronue kojaedareapbHoe IBUKEHUE. ! 000pY/10BAHHKE AT TA0OPATOPHBIX
paboT 1 YUEHHIECKUX OTBITOB
Llepsuynviii uncmpykmasic no oxpane mpyoa Ha padbovem 1 O6opy JTOBaHUE JIIA Ha60paTOpHI>IX 13 Hegens
37 mecme. Jlabopamopnas paboma Ne 3 «Hccneoosanue

3a6UCUMOCU NEPUOOA U YACIOMbI C80000HBIX KONeOAH Ui

padoT ¥ YUEHWYECKUX OIBITOB (Ha




HUMAHO20 MASAMHUKA OM €20 ONIUHbBLY

0aze koMiiekToB st OI'D)

38 I"apmoHndeckne KonebaHus. 1
39 3aryxarommue Kosnedanus. BelHy)1eHHbIE KOJeOaHus!. 1
40 PesoHaHc. 1 14 Henens
41 Pacnipoctpanenue xonebanuii B cpene. BonHbl 1
42 JnnHa BosiHbl. CKOPOCTH PACIIPOCTPAHEHUSI BOJIH. 1
43 Pewenue 3anau no teme «JlnnuHa BonHbl. CKOPOCTh 1 15 Henens
pacnpoCTpaHeHUs! BOJHY.
44 HcTouHnkH 3ByKa. 3ByKOBBIE KOJIEOAHUS. : 000pYNIOBAHHE U1 1a00PATOPHAIX
paboT ¥ YUEHHUIECKUX OTBITOB
45 BricoTta, TeMOp M IPOMKOCTB 3BYKA. 1
46 Pacnpoctpanenue 3Byka. 3ByKOBbIE BOJIHBI. : 000py0BaHHKE AT TAOOPATOPHBIX | 16 Hexens
paboT ¥ YUEHHUIECKUX OTBITOB
47 OTtpaxeHue 3ByKa. 3ByKOBOI pe30HaHC. 1
48 WnTepdepenius 3Byka. 1
49 Pemenue 3a1a4 no reme «MexaHHUECKHe KOJIeOaH!s U BOJHBD) 1 17 Henens
50 KonTtpoabHas padora Ne3 no teme «MexaHuueckue 1
KO0JICOAHHS U BOJIHBI»
DJeKTpoMarHuTHoe noJie (25 u)
51 AHanu3 KOHTPObHOI paboTel U koppekuus YV ]I, 1 o0opymoBaHUE M TaOOpaTOpPHBIX | 17 Henens
MarHuTHOE MoJIe. paboT M YYEHUUECKHUX OMNBITOB
59 Hanpasnenue Toka 1 HalpaBJI€eHUE JUHUN €0 MAarHUTHOTO 1 18 Henens
OJIsL.
53 OOHapyskeHHe MarHUTHOTO TOJIS 110 €r0 NeHCTBUIO Ha 1
3JEKTpUYECKUil TOK. IIpaBuiIo 1eBol pyku.
54 Pemenue 3ana4 Ha MpUMEHEHKE NPABWII JIEBOM U IPABOH PyKU. 1
55 MarHuTHast HHIYKLHS. 1 19 Henens
56 MarsauTHbIN NOTOK. 1
57 SIBJieHHE DIEKTPOMATHUTHON HHIYKLMH 1 O06opyaoBaHKe AJIs1 AEMOHCTpaLmit
Ilepsuynviii uncmpyKmasic no oXpane mpyoa Ha padboyvem 1 060py JTOBaHHUE 1A Ha60paT0prIX 20 Henens
58 mecme. Jlabopamopnas paboma Ne 4 «H3zyuenue senenus

NEKMPOMALHUMHON UHOYKYUU »

padoT ¥ YUEHHUIECKUX OIBITOB




59

Hanpasnenne nanykunoHHoro toka. 1lpasumno Jlenna.

60 SlBJIeHHE CAMOUHAYKLUU 1
61 IlonyueHnne u nepeaada NEPEMEHHOrO IEKTPUIECKOrO TOKA. 1 21 nenens
Tpancopmarop.
62 Pemenue 3ana4 no reme «Tpanchopmaropy 1
63 DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI. 1
64 KonebarenpHbiii KOHTYp. [lomyueHne 31eKTpOMarHUTHBIX 1 22 Henens
KoJIeOaHMIA.
65 IIpuHIMNBI PAIUOCBSI3U U TENEBUACHUS. 1
66 DnekTpoMarHuTHas npupona csera. Marepdepenuns crera. 1
67 Ipenomnenue ceeta. GU3HUECKUI CMBICH OKA3aTENs 1 00opya0oBaHUE IJIs Ta0OpATOPHBIX | 23 Hexens
TPEIOMIIEHHSI. paboT M YYEHUUECKHUX ONBITOB
68 IIpenomnenue ceera. 1
69 Jucnepcus cseta. I[gera Ten. Criekrporpad. 1
70 Tune! cnexTpoB. CrieKTpabHbIN aHAIN3. 1 24 nenens
7 HOFJ‘IS)H.IGHI/IG U UCITyCKaHME cBeTa aToMaMu. lIpoucxoxnenue 1
JIMHENYaThIX CIEKTPOB.
79 Pemenne 3aga4 no Teme « ANEKTPOMArHUTHOE TIOJIEY. 1
Kaproukn
73 Pewenue 3aa4 no teme « QNEKTPOMArHUTHOE TOJIEY. 1 25 Henens
Kaproukn
74 O06o0uienne u cucTeMaTU3aLst 3HaHUH 110 TeMe 1
«DNEKTPOMATHUTHOE TIOJIE»
75 KonTtpoabHasi padora Ned no teme «1eKTPOMArHUTHOE 1
noJie»
Ctpoenne atoma u aromHoro siapa (17 1)
76 AHanu3 KOHTPOJIbHOH paboTsl 1 koppekus Y'Y /1. 1 26 Henens
PapgnoaktuBHOCTE. MOa€nn aTOMOB.
77 PannoakTuBHBIE NPEBPAINEHUs] AaTOMHBIX s1EP. 1
73 Pemenne 3ana4u no reme «PannoakTuBHbIE IPEBPALLECHUS 1
ATOMHBIX SITIEPY.
79 DKCIePUMEHTAIbHBIE METO/bI MCCIIEOBAHMS YACTHII, 1 KommnerotepHoe obopynoBaHue 277 nenens
80 OTKpBITHE IPOTOHA U HEWTPOHA. 1




81 Cocras aTOMHOTO sigpa. SAnepHbie CUIIbL 1
82 Dueprus cesizu. Jledexr macc. 1 28 Henens
83 Pemenue 3apa4 no reme « JHeprusi ces3u. Jlebekt macey. 1
84 Henenue sanep ypana. llennas peakuusi. 1
85 Anepnsiit peaxtop. IIlpeodpasoBanue BHyTpEeHHEH SHEPTUU 1 KomneroTepHoe obopyaoBaHue 29 Henens
ATOMHBIX SIJIEP B JIEKTPUUYECKYIO SHEPTHUIO.
86 ATOMHasi SHEpPreTHKa. 1
R7 buonorudeckoe aelicteue paguanuy. 3aKOH paguoaKTUBHOIO 1
pacnana.
88 Pewenue 3aga4 no TeMe «3aK0OH pajiMOaKTHBHOIO pacnaaay. 1 30 Hepens
89 TepmosiiepHas peakuusi. 1
Llepesuunviii uncmpykmasic no oxpane mpyoa Ha pabovem 1
90 mecme. Jlabopamopnas paboma Ne 5 « 3yuenue oenenus s0pa
ypana no homozpaghusim 20moesix MmpeKoey
Llepsuunviii uncmpykmasic no oxpamne mpyoa Ha pabovem 1 31 Hepens
91 mecme. Jlabopamopnas paboma Ne 6 «H3yuenue mpexos
3aPSACEHHBIX YACMUY HO 20MOBbIM (POmocpadusim»
9 KonTtpoabnas padora NeS no teme «CTpoeHue atoma u 1
ATOMHOIO SIAPa»
| Ctpoenne u 3soonus Beenennoii (S 1)
923 Amnanu3 KoHTpodbHOH pabotsl u koppekius Y Y/, Cocras, 1 KomneroTepHoe o0opynoBanue 31 Hepens
CTpoeHHe U npoucxoxaeHne CoTHEeUHON CUCTEMBL.
94 bonbimne niaaneTsl CONHEYHON CUCTEMBL 1 KowmmnerotepHoe obopynoBanue 32 Henens
95 Maubie Tena COTHEYHOM CUCTEMBI. 1 KowmmnerotepHoe obopynoBanue
96 Ctpoenue, nznyuenus u sBosronus CoTHIA U 3BE3. 1 KowmmneroTepHoe obopynoBanue
97 Ctpoenue u 3BoroIHs BeeneHHoi. 1 KowmmnberoTepHoe 060pyaoBaHue 33 Henpenst
| IlosTOopenue (S u)
08 O06o01menre u cucreMaTr3anys 3HaHU! 3a Kypce Guzuku 7-9 1 33 Henmens
KJIACCOB.
99 O6o0bmenne u cucTemMaTu3anus 3HaHUHN 3a Kypc Guzuku 7-9 1
KJIACCOB.
100 O06o01menre u cucreMaTr3anys 3HaHUN 3a Kypce Guzuku 7-9 1 34 Henens

KJIACCOB.




101

Kontpoabnas padora NeS «Utorosasi KOHTpOJIbHAA
padoTa»

102

IIpomeskyTouHas aTTecTaumsi
AHaym3 KOHTPOJbHOH paboTsl u koppekims YY1




CHMcoK TUTEpaTyphl C YKA3aHUEM IEePEUHSs V‘{66HO-M6TOHI/I‘IGCKOFO O66CH6‘{6HI/I$I, CpeAcCTB O6VLIGHI/I$I " 3JICKTPOHHBIX O6Da30BaTeJ'IbeIX PECYPCOB.

1. Dusuka. 9 ki.: yaed. msa odmeodpaszosar. yupekaennid. / A .B. Ilépenukun, EM. I'yrauk M.: Ipoda, 2019.

2. @usuka. 8 ki1.; yued. qis odmeodpazosar. yupexxaenuit. / A.B. Ilépeimukun, E M. I'ytauk M.: [Ipoda, 2019.

3. @dwusnka. 7 k. yaed. msa odmeodpaszosar. yupexkaenuid. / A.B. Ilépeinkun, EM. I'ytauk M.: Ipoda, 2018.

4. @usuka. 9 knacc: moypounsie Tiansl mo yueOnuky A B. [Tépeimkunaa, E.M. I'ytauk / aBt.-coct. H.JI ITenaretiuenko. - Bonrorpan: Yuurens,
2020.-230c.

3 ®dusnka. 8 kyacc: nmoypouHsle rmansl o yuebuuky A.B. I1épeimkuna, E.M. I'yTHuK / aBT.-COCT.

H.JI.Ilenareituenko. - Boarorpan: Yuurens, 2019. - 230 c.

6. @dwusnka. 7 Kjacc: nMoypovHsle 1miiansl o yuedbuuky A B. I1épbimkuna, E.M. I'yTHUK / aBT.-COCT.

H.JI.Ilenareituenko. - Boarorpan: Yuurens, 2018. - 271 c.

7 Omsuka: 3amauank: 9 - 11 xn.: Yueb. nmocobue mis odmeodpaszosar. yued. 3asegenuit. - M.: [Ipoda, 1996. - 368 c.: un. - (3agaunuku «Apods»).

8. @usuka. Tectsl. 7 - 9 xinaccel. Kabapnuu O.@., Opnos B.A. YuebH. - meron nocobue. - 4-e u3n., crepeorurn. - M.: Jlpoda, 2000. - 96 c.: w.

8. Du3nuecKuil SKCIEPUMEHT B CpemHei mkoie: Mexanuka. MonekyisipHas ¢usuka. Dnekrpoannamuka / [llaxmaes H M., Illunos B.®. - M..:

IIpoceemenue, 1989. - 255 c.: un. - (b-ka yuurens Gpusukn).

Humepnem-pecypcot:

1. bubnmnoreka - Bce mo mpenmery «®Pusnkay. - Pexxum nocryna:_http://www.proshkolu.ru

4 BuneoonsITer Ha ypokax. - Pexxum mocryna:_http:/fizika-class.narod.ru

3. Enmnaas xomnexuus HU(pPOBBIX 00pa30oBaTeNbHBIX pecypcoB. - Pexxum nocryma:_http://school- collection.edu.ru

4. HHTepecHble MaTepHabl K ypOKaM (PU3HMKH 11O TEMaM; TECTHI 110 TeMaM; HarJIsAHbIe MOCOOMs K ypokam. - Pexkxum moctyma:_http://class-
fizika.narod.ru

i 8 udposeie obpazoBaTenbHbIe pecypcesl. - Peskum noctyma:_http://www.openclass.ru

6. OnexTpoHHbIe yueOHUKH 1O pusuke. - Pexxnm noctyna:_http://www fizika.ru

Hugopmayuonno-kommynukamuensie cpeocmeda:

Otkperras ¢pusuka 1.1 (CD).

Kusast puzuka. YueOHO-MeToamueckuii komriekT (CD).

Ot myra o nasepa 2.0 (CD).

Bonbmas sHuuknonenuss Kupunna u Medonus (Bce npeamersr) (CD).
BupTtyanbubeie naboparophsbie pabotel o pusuke (CD).
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