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|. IlogcHUTEIBLHAA 3aINCKA

Pabouas mporpamma y4edHoro npeamera « @uszuka » s 7- 9 KIaccoB COCTaBICHA Ha
OCHOBE CJIEYIOIIMX HOPMATUBHBIX TIOKYMEHTOB U METOJIMYECKUX MAaTEpUAJIOB:

@denepanbHblii 3ak0H PO ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
denepanum.

npukaza MunHoOpHayku Poccuiickoir ®enepamuu ot 17.12.2010 Nel897  «O6
YTBEPXKICHUH (PellepanibHOr0 TI'OCYAAPCTBEHHOIO0 00pa30BaTEIbHOIO CTaHJIApTa OCHOBHOI'O
oOmrero obpasoBanus» (B pen. npuka3oB MunoOpuayku Poccuiickoit @eneparuu ot 29.12.2014
Nel644, ot 31.12.2015 Nel1577;);

npukaza Munobpuayku Poccuiickoii @enepanmu ot 31.03.2014 Ne253 «OO0 yTBepxaeHUN
(benepanbHOro mNepeyHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO IPH pealn3aluu
UMEIOIIMX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIETO,
OCHOBHOTO O0IIET0, CPEeIHEro o0IIero 00pa3oBaHus» (C U3BMEHEHUSIMHU U JIONOJHEHUSIMH ),

Canunrapso — snuaemuonoruueckue npasuia (CanlluH 2.4.2.1178-02) «I'uruennueckue
TpeOOBaHUS K YCIOBHSAM OOydeHUs B O0Opa30BaTENIbHBIX YUYPEXKIEHHUSAM», YTBEpPXKIACHHBIE
[TocTaHOBIEHHEM TJIABHOTO FOCYAApCTBEHHO caHUTapHOro Bpaua P® ot 29 nexabps 2010 r. Ne
189.

VYyeOHoOro 11aHa oCHOBHOTO oOmiero oopasoanus Ha 2021 - 2022 yueGusiii ron MBOY
COIII Ne69 mnpumepHOH OCHOBHOH 0Opa3oBaTeIbHOM MNpOrpaMMmbl OCHOBHOIO —OOIIEro
00pa30BaHus aBTOPCKOM MTPOrpaMMbl:

Omsuka. 7—9 xmaccel: pabouas mporpamma Kk nuHun YMK A. B. [lepbimkuna,E. M.
I'ytauk,A.1.MBanoBa-M.IIpocsemenne,2021

®uznka. 7—9 kiaccel: pabouas nporpamma k JuHuu YMK A. B. Ileppiikuna, E. M.
['yrHuk: yuebHo-meroaudeckoe nocodue / H. B. @unonosuyu, E. M. I'ythuk. — M.: Jlpoda,
2017.—76,[2] c.

®dusnka. 7—9 kmaccel: padbouune nporpammsl / cocT. E. H. TuxonoBa. — 5-¢ uzn., nepepad.
— M.: Ipoda, 2015. —400 c.

yuebHo-MeToauueckoro komiekTa (YMK) no yuebnomy npeamery «Pusuka » st 7-9
kiaccoB A. B. Ileppiikuna, H.B. @unonosuy, E. M. I'yTHUK.

Pabouass mporpamMMa MOJHOCTBIO cOOTBeTCTBYeT TpeboBanusM PI'OC u aBTOpCKOi
porpaMMe.

Mecro npenmera B ¢peeparbHOM 0a3MCHOM YyU4eOHOM IIJIaHE.

VY4eOHblIil MaaH /Ui MIKOJIbl OTBOAUT 238 yacoB i 00sA3aT€IbHOTO M3Y4YeHUs (U3UKHU Ha
CTYIIEHH OCHOBHOTO o0Imiero oOpasoBanus. B Tom uymcrne B 7,8mo 68 vacoB u3 pacuéra 2
y4eOHBIX Yaca B Heqento 1 B 9 kimaccax mo 102 gaca u3 pacuera 3 y4eOHBIX Hyaca B HEJIEIIO.

Cpoxku peanuszanuu nporpammsel: 2021-2022 y4yeOHBblii roa.

O0mas xapakTepucTHKa y4eOHOro npeaMera.

[konpHBI Kypc (DU3MKKM CHUCTEMOOOPa3yIOIIMUNA ISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX
IPEIMETOB, MOCKOJIBKY (U3UYECKHE 3aKOHBI JIeKaT B OCHOBE COJEP)KaHUs KypCOB XUMMHH,
Ouosnoruu, reorpauu U aCTPOHOMHUHU.

dusuka Hayka, H3yyaromas Haubojee oOOIIMe 3aKOHOMEPHOCTH SIBIEHUIH TNPHPOJIBL,
CBOICTBa M CTPOEHHME MATEPUH, 3aKOHBI €€ JBMKeHHs. OCHOBHbIE OHATUS (PU3UKU U €€ 3aKOHbI
UCIIOJIb3YIOTCSI BO BCEX ECTECTBEHHBIX HayKax.

du3rKa n3y4yaeT KOJIMUYECTBEHHbIE 3aKOHOMEPHOCTH MPUPOIHBIX SIBICHUNH U OTHOCHUTCS K
TOYHBIM HaykaM. BmecTe ¢ TeM rymMaHuUTapHbIA MOTeHUHaA (U3MKK B (POPMUPOBAHUU OOIIEH
KapTUHBI MUPA U BIMSHUM Ha KaYECTBO KU3HU YEJIOBEUECTBA OYEHb BBICOK.

®u3nka SKCIEPUMEHTAIbHAS HayKa, U3y4arollias IPUPOJHBIE SIBICHUS ONBITHBIM ITYTEM.
[TocTpoennem TeopeTnueckux Mojaeneld ¢Gu3nkKa aaeT OOBACHEHHE HAOIIOJAEMBIX SIBIICHUH,
bopmynupyeT Qu3MUECKUe 3aKOHbI, MPEICKA3bIBA€T HOBBIE SBJICHHUS, CO3[a€T OCHOBY JJIs
MPUMEHEHHUS OTKPBITHIX 3aKOHOB NPUPOJIbI B YeJIOBeueCcKOM mpakTuke. DU3NYECKHE 3aKOHbI



JeKaT B OCHOBE XHMMHUYECKHUX, OHOJOIMUECKHX, aCTPOHOMHMYECKHX sBJIeHUH. B cuy
OTMEYEHHBIX 0COOCHHOCTEN (PM3UKHU €€ MOYKHO CUUTATh OCHOBOM BCEX €CTECTBEHHBIX HaYK.

B coBpemeHHOM Mupe poib (PU3MKH HENpPEpHIBHO BO3PACTAeT, TaK KaK OHA SIBIISCTCS
OCHOBOH Hay4YHO-T€XHMYECKOoro mporpecca. lMcnonb3oBanue 3HaHMi 1o (pusrke HEOOXOIMMO
KQKJIOMY JUISl PELICHUs NIPAKTUYECKUX 3a7a4 B IIOBCEHEBHOW KU3HU. Y CTPOMCTBO W IPUHLIUII
JecTBUsL OONBIIMHCTBA INPUMEHSIEMbIX B OBITY M TEXHHMKE NMPHUOOPOB M MEXaHHU3MOB BIIOJHE
MOTYT CTaTh XOPOIIEH MIUIFOCTPALMEN K U3y4aeMbIM BOIIPOCAM.

Heu n3ydeHus GU3MKN B OCHOBHOM HIKOJIE CIIETYIOLIHE:

* YCBOEHHE Y4YallUMHCS CMbICIa OCHOBHBIX HAy4HbBIX IOHATUH U 3aKOHOB (DU3HKH,
B3aUMOCBSI3U MEXY HUMU;

* (opMHpOBAHUE CUCTEMbI HAYUHBIX 3HaHUH O MpUpPoOAE, €€ (PyHIAMEHTAIbHBIX 3aKOHaX
JUIS TOCTPOCHHS MIPECTAaBICHUS O (PU3MUECKON KapTUHE MUPA;

* cucTeMaTh3alus 3HaHUH O MHOrooOpasMu OOBEKTOB U SBICHMHA MNPHUPOIBI, O
3aKOHOMEPHOCTSAX IPOLIECCOB M O 3aKOHAX (DPU3MKHU JUIA OCO3HAHUS BO3MOXKHOCTH Pa3syMHOTO
MCIIOJIb30BaHUs JOCTHKCHUM HAYKU B aJbHEHUIIEM Pa3BUTHH LIMBUIIN3ALINN;

* (popmupoBanue yOeKJEHHOCTH B II03HABAEMOCTH OKPYKAIOIIETO MUPA U JTOCTOBEPHOCTH
HAy4YHBIX METOJOB €r0 N3Y4YCHHUS,;

* OPraHU3aLys KOJOTHYECKOr0 MBIIUICHHS U [IECHHOCTHOI'O OTHOLIEHHUS K IIPUPOJE;

* pa3BUTHE MT03HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CHOCOOHOCTEH yyalluxcs, a TaKKe
MHTEpeca K PACHIMPEHHIO U YIITyOIeHUI0 (U3NIECKUX 3HAHUH.

JlocTikeHue 3THX Lieei 00ecrieynBaeTcsl peIeHUEM CIe1yIOIuX 3a4a4:

* 3HAKOMCTBO YYalIUXCs C METOJOM HAay4HOrO IO3HAaHUS M METOJAaMHU HCCIEAOBaHUSA
00BEKTOB U SIBIICHUH IPUPOIBI;

* IpUOOpeTeHNE yJallluMUCS 3HAaHUM O MEXaHUUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAaHTOBBIX sIBJICHUAX. PU3NYECKUX BEIMYHNHAX, XapaKTEPU3YIOIIMX ITH SABJICHUS;

* (hopMHpoBaHHE y YyYalUXCS YMEHHMI HaOJt0aTh NMPUPOAHbBIE SBJICHUS U BBINOIHSTH
OMBITHI, JIAOOpAaTOpHbIE pabOThl M HKCIEPUMEHTANbHbIE HCCIECIOBAHUSA C MCIIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

* OBJIQJICHHE YUYAIIUMUCS TAKUMH OOILIEHAyYHBIMU MOHATUSMH, KaK MPUPOIHOE SBICHHE,
AMIMPUYECKU YCTAHOBJICHHBIN (akT, mpobiema, rUnore3a, TEOPETUUYECKUI BBIBOJ, PE3yJbTaT
DKCIIEPUMEHTAIILHON IIPOBEPKH;

* IOHMMAaHME yYallUMUCA OTIMYMNA HAYUHBIX JAHHBIX OT HENPOBEPEHHOW HH(pOpMAINH,
LEHHOCTH HAayKH Ui YAOBJIETBOPEHHsS OBITOBBIX, IPOU3BOJICTBEHHBIX M KYJIBTYPHBIX
NoTpeOHOCTEN uenoBeKa.

B pe3ynbrate OCBOCHHS NMPEAMETHOTO COJAEpKaHMs HpeasiaraeéMoro Kypca (pU3MKH y
yualmxcs — Opeanojaraercsi  (OpMUpOBAHHME  YHUBEPCAJNbHBIX  Y4eOHBIX  JeHCTBUM
(Mo3HaBaTEIbHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX ) MIO3BOJIIONINX TOCTUTATh MIPEIMETHBIX,
METaIPEAMETHBIX U JIMYHOCTHBIX PE3YJIBTATOB.

ITo3HaBaTeabHBIE: B NpeiaraeMoM Kypce (pU3MKM H3ydaeMmble ONpeseseHNs U IpaBuiia
CTaHOBSITCIOCHOBOW (POPMHpPOBAaHUS YMEHMH BBIJENATH NPU3HAKKM M CBOWMCTBA 00BEKTOB. B
npoliecce BEIYUCICHUH, U3MepeHul, 00bsCHEHUH (PU3NYECKUX SBJICHUH, MOMCKa peIIeHus 3a1a4
Yy YYCHUKOB (OPMUPYIOTCS U Pa3BUBAIOTCS OCHOBHBIE MBICIUTENbHBIE ONEpaluy (aHalu3a,
CHHTE3a, KJIacCU(pUKAIMH, CPAaBHEHMS, aHAJOTMM U T.1.), YMEHUS pa3luyaTh pa3HOOOpa3HbIe
ABJIEHUSI, OOOCHOBBIBaTh JTallbl peIIeHHUs Yy4yeOHOW 3anayd, MPOU3BOAUTH  aHAIU3 U
npeoOpa3oBaHue MHPOPMALMHU, UCIONB3YS MPU PEIIEHUH CaMbIX Pa3HbIX (pU3MUYECKUX 3ajad
npocTeiiiliie MpeaMeTHbIe, 3HaKOBbIE, IpaduyecKkue MoOJEIH, TaONHIbl, AUarpaMMBbl, CTPOSI U
npeoOpa3oBbiBasl UX B COOTBETCTBMM C COJepXaHMeM 3ajaHusi). Pemas 3amaum,
paccMaTpuBaeMble B JTaHHOM Kypce, MOXHO BBICTPOUTH HHJAWBUIYyaJbHbIE MYTH pabOTHI C
bu3nUecKuM coep>kaHueM, TpeOYIOIINE PA3INYHOTO YPOBHS JIOTHUECKOTO MBIIIUICHUS.

PeryasituBHble: pusnueckoe cojep:kaHue Mo3BOJIIET pa3BUBATh U ATy IpynHny ymeHuil. B
nporecce paboTbl PeOEHOK YUYMTCS CAMOCTOSITENIBHO OMNpPENENsATh LeNb CBOEH JesTeIbHOCTH,



IUIAaHUpOBaTh €€, CaMOCTOATEIbHO JBUIAThbCA IO 3aJaHHOMY IUIaHy, OLIEHUBAaTb U
KOPPEKTHPOBATh MOJTYYEHHBIH PE3ysIbTaT.

KoMMyHUKATHBHBIE: B TIpolecce M3y4eHHUs (DU3MKH OCYIIECTBISETCS 3HAKOMCTBO C
(GU3NYECKUM SI3BIKOM, (POPMUPYIOTCS peueBble YMEHUS: JIETH ydyaTcs BbICKa3blBaTh CYKICHUS C
UCTIOJIb30BaHUEM (U3NYECKUX TEPMUHOB M TOHSATHH, (OPMYIHUpOBATH BOMPOCHI M OTBETHI B
XOJie BBINOJIHEHUS 3aJjaHus, Jl0Ka3aTeIbCTBA BEPHOCTUM MWJIM HEBEPHOCTH BBIIOJIHEHHOTO
JEHCTBUS, 00OCHOBBIBAIOT JTAIbI PEIICHUS yUeOHOU 3aa4H.

PaboTast B COOTBETCTBMM C MHCTPYKLIMAMU K 3aJJaHUSIM yueOHMKaA, IETH ydaTcsl paboTaTh B
napax. YMEHHE JOCTHUTaTh pe3yjibTara, HCHOJb3ysd OOIIME HHTEIUICKTYalbHbIE YCWIHA |
IPaKTUYEeCKHUE ACHCTBUS, ABISETCA BXKHEHIIINM YMEHUEM Ul COBPEMEHHOTI'O YeJIOBeKa.

[TpuoputetHbie HOPMBI ¥ METOJBI PAOOTHI C YHALTUMHUCS

IToctpoeHne y4yeOHOro coaep)kaHusi Kypca OCYLIECTBISIETCS IOCIEA0BAaTENbHO OT
OOLIEro K 4acTHOMY C yY€TOM peajl3allud BHYTPUIIPEIMETHBIX U METANpPEAMETHBIX cBA3cil. B
OCHOBY TIIOJIO)KEHO B3aMMOJEHCTBHE HAYYHOTO M HCTOPUYECKOIO IOAXOJOB K H3YYEHHIO
IPUPOJIBI C AKLIEHTOM Ha KOMIUIEKCHBIN B3IUIAJ HAa U3y4aeMO€ SIBJIEHUE U TOUKY 3PEHUS IPYIHX
JUCLHUIUIMH U3y4aroIluX MpUpony (Xumus, 6uosnorus u T.1.). us GopMHUpOBaHUS y ydaluxcs
OCHOB HAYYHOTO MHUPOBO33PCHHUS, PAa3BUTHA HMHTEIUICKTYAIBHBIX  CHOCOOHOCTEH U
IIO3HABATENIbHBIX MHTEPECOB B Ipolecce M3ydeHHs (U3MKH OCHOBHOE BHHMAaHHUE YAEISIeTCs
3HAKOMCTBY YYalIMXCS C METOJAAMH HAYYHOTO MO3HAHUS NPUPOJBI, NMOCTAHOBKE MpoOIIeM,
TPEeOYIOLINX OT YYALIUXCS CaMOCTOSATENIbHOM JIeATeNbHOCTH IO UX paspemeHuto. ConepxaHue
Kypca HampaBJIeHO Ha (OPMHPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JCHCTBHM, 00ECIEUNBAIOIINX
pa3sBUTHE II03HABATEJIbHBIX M KOMMYHHMKATHUBHBIX KauecTB JHM4yHOCTH. OOyuarouuecs
BKJIIOYAIOTCS B IPOEKTHYI0 U UCCIIEJOBAaTElb- CKYK JAESITEIbHOCTb, OCHOBY KOTOPOM
COCTaBJIAIOT Takue y4yeOHble NEHCTBHS, KaK yMEHHE BHJETh IpPOOJEeMbl, CTaBUTh BOIPOCHI,
KJIaccu(uIupoBaTb, HaOII0AaTh, MPOBOJAUTH HKCIEPUMEHT, JeNaTh BBIBOJBL, OOBSICHSTH,
JIOKa3bIBaTh, 3alMIaTh CBOU MJIEW, AABATh ONpEIENCHHUs MOHATUH, CTPYKTypupOBaTb MaTe-
puan u ap. Yyamuecs BKIIOYAIOTCS B KOMMYHUKATUBHYIO Y4YEOHYIO JESTE€NbHOCTb, IJiE
npeoOiagaroT Takue e€ BMIbl, KaK YMEHHE II0JIHO U TOYHO BBIpaXaTh CBOM MBICIH,
apryMEHTHPOBATh CBOIO TOYKY 3peHHs, padoTaTh B TpYyINIeE, NPEACTABISATH W COOOMIATh
UH(OPMALIKIO B YCTHON M MUCbMEHHOM (popMe, BCTynaTh B THAJIOT U T. [I.

®opMbI JeATENbHOCTH: UHIUBUyalbHAas U IPYMIOBasi, B apax.

OcHoBHBIE (OPMBI U METOJIBI Kypca: J1abopaTOpHble U MpaKTUYECKHe paboThl, padoTa
HuTepHeT- pecypcamu, KCIIEpUMEHT, paboTa ¢ yueOHOU JTUTepaTypoi, 3a4ET.

OO0pa3zoBarenbHble TEXHOJOTMM: TexHojiorus mnpoekroB, KT, mpobiemHoro oOyueHwus,
AJIEMEHTHl Pa3HOYPOBHEBOIO OOYy4YeHUS, 310pOBbECOEpErarmue TEeXHOJIOTHH, CHCTEMHO-
JeSITeIbHOCTHBIH MOIX0, TEXHOJIOTHH (POPMUPYIOILET0 OLEHUBAHUS.

IIpuopurernbie BUALI H (POPMBI KOHTPOJIA

Bubl KOHTPOIS: B COOTBETCTBUU ¢ TpeboBaHussMU CTaHIapTa OCYIIECTBISETCS: TEKYIIHUMA
KOHTpOJb ( B HMUCbMEHHOW M YyCTHOM ¢opme. B dopme camocTossTenbHbIX paboOT, TECTOB,
MaTeMaTUYeCKUX AMKTAHTOB). TeMaTHdecKuil KOHTPOJIb: BBIOMPAIOTCS KIIIOUEBBIE BOIPOCHI
nporpaMMbl U 1o HUM jaaercs TecT Ha 10-15 mMuH; a Tak ke KOHTpOJbHas padoTa MO TEMe.
[TpoMeKyTOUHBIN KOHTPOJIb- BBICTABIISIIOTCS OLEHKU 3a TPUMECTp U 3a rof. B koHue yueOHoro
rojla- UTOroBasi KOHTPOJIbHAs padoTa.

@opMBI KOHTPOJISi: AKCIPECC-KOHTPOJIb, (PPOHTAIBHBIA OMPOC, MHAWBUIYAJIbHBIA OMpOC,
YCTHBIE U NMHUCBbMEHHBIE PabOTHl (TECTUPOBAHUE), J1a0OpaTopHble paboThl, TBOPUECKUE PAOOTHI,
MIPOEKThI, CaMOOIIEHKa, CAMOKOHTpOJIb, co0ecenoBaHue Mo teme, pabora mo JIM, kparkas
caMmocTosiTeNbHas paboTa, GopMHUpYIOLee OLICHUBAHUE.

Il. [lnannpyemMble pe3yabTaThbl OCBOCHHS y4eOHOI0 MpeaMeTa.

JInuHOCTHBIE, METaIIpeIMETHBIE U IPEIMETHBIE PE3YIbTaThl OCBOEHUS COJEPKaHuUs Kypca
buzuku 18 7-9 K1accoB OCHOBHOW MIKOJIBI:

JInyHOCTHBIMHU pe3ynbTaTaMu 00yueHus! GU3KMKe B OCHOBHOM IIKOJIE SIBJISIFOTCS:




1) chopMUPOBAaHHOCTh TMMO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYCCKHUX
CIOCOOHOCTEH yJarmxcs;

2) yOSXKJICHHOCTh B BO3MOXKHOCTH TIO3HAHUS TIPHPOJIbI, B HEOOXOAMMOCTH Pa3syMHOTIO
MCIIOJIb30BaHUs JOCTH)KEHUN HAYKU U TEXHOJIOTUH JAJIsl JajJbHEHIIero pa3BUTHS YEI0BEYECKOTO
o0miecTBa; yBaK€HHE K TBOpLAM HAayKd W TEXHUKH; OTHOIICHHE K (PU3HMKE KaK d3JIEMEHTY
0011eueI0BeYeCcKOil KyIbTypHl;

3) caMOCTOSTEILHOCT B MPHOOPETCHUN HOBBIX 3HAHUN U MPAKTHUYSCKUX YMCHHIA,

4) rOTOBHOCTh K BBIOODPY KU3HEHHOT'O IIYTH B COOTBETCTBUHU C COOCTBEHHBIMH HHTEPECAMU
¥ BO3MOKHOCTSIMH;

5) MoTuBaIMsi 00pa30BATEIbHON JESITEILHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO TOAX0/1A;

6) hopmEpoBaHKe IIEHHOCTHOTO OTHOIICHUS APYT K APYTY, YUUTEN0, aBTOPaM OTKPBITHI
U U300peTeHUH, pe3yabTaTaM 00yUYeHHUSI.

MeTtanpeaMeTHbIMH pe3ylibTaTaMu 00yueHus: (PU3UKE B OCHOBHOMU IIKOJIE SIBJISIFOTCSI:

1) oBnajieHHe HABBIKAMU CaMOCTOSITEIBHOTO MPUOOPETCHUSI HOBBIX 3HAHUM, OpraHU3aluu
yueOHOM JesATeNIbHOCTH, ITOCTAHOBKM L€Jei, IUIAaHUPOBAHMS, CAMOKOHTPOJS M OLEHKHU
pE3yaBTATOB CBOCH JESITEIBHOCTH,; yYMEHHUEM MPEIBUAEThH BO3MOXKHBIE DPE3YJIbTAaThl CBOMX
JIEHCTBHI;

2) MOHUMAaHHUE PA3IUYUN MEKIY UCXOAHBIMH (PaKTaMU U TUIIOTE3aMH I UX OOBSICHCHHS,
TEOPETUUYECKIUMH MOJIEIISIMHA U pealbHbIMU 00BEKTaMU; OBJIa/ICHUE YHUBEPCATbHBIMU YUSOHBIMU
JNEHCTBUSMU HA TIPUMEpaxX THIIOTE3 JIJIsi OOBSICHEHUS U3BECTHBIX ()aKTOB M KCIIEPHUMEHTATHHOU
MPOBEPKU BBIJBUTAEMBIX THIIOTE3, pPa3pabOTKU TEOPETUUYECKHX MOJeNield MPOLEeCcCOB WU
SIBIICHHI;

3) popMupoBaHue yMEHUI BOCIIPHHUMATD, IIepepadaThiBaTh M MPEIbIBISATH HHPOPMAIIHIO
B CIIOBECHOH, OOpa3HO#, CHUMBOJHMYECKOW (opmax, aHaIM3HpPOBATh U IepepadaThIBaTh
MOJIyYEHHYI0 MH(POPMAIUIO B COOTBETCTBUU C MOCTaBJICHHBIMU 3a7jauaMU, BBIIEISITH OCHOBHOE
CoJiepKaHNEe MPOYHTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHl HA IOCTABICHHBIC BOMPOCH U
U3JIarath €ro;

4) nproOpeTeHne OIbITa CAMOCTOSTEIBHOTO MOUCKA, aHajdu3a W oTOOpa MHMOpMaLUH C
UCIIONIb30BAaHMEM PA3MUYHBIX HCTOYHHUKOB U HOBBIX HWH(GOPMAIMOHHBIX TEXHOJOTHNA st
peleHus Mo3HaBaTeIbHBIX 33/1a4;

5) pa3BUTHE MOHOJIOTHYECKON W JUATOTHYECKON PeUH, YMEHHUI BBIPAKAaTh CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, MOHMMAaTh €r0 TOYKY 3PEHHs, NMPU3HABATh IPABO
JPyroro 4enoBeka Ha HHOE MHEHHUE;

6) ocBocHHE TMPHEMOB  JCHCTBUH B  HECTAHNAPTHBIX  CHUTYalMsX, OBJAJCHHE
HBPUCTUYECKUMHU METOJaMH PEIIeHUsI TPOOIeM;

7) popMupoBaHUEe YMEHHI pabOTaTh B TPYIIIE C BBHIMOJHEHUEM PA3IUYHBIX COIUATBHBIX
poIeii, MpeACTaBIATh M OTCTAUBATh CBOM B3TJISIIBI U YOEKICHHUSI, BECTH JUCKYCCHIO.

Oowgumu npeomemusiMu pe3yibmamamu o00yueHus Qu3uke 6 OCHOBHOU UWIKOJ1e
AenAOmMCA:

1) 3HaHHUSA O TMPHPOJE BAKHEHIINX (PU3MUSCKUX SBJICHUN OKPYXKAIOIIEr0 MHpa U
MOHMMAaHHE CMbICTa PU3NYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSA3b U3YUCHHBIX SIBICHUN;

2) yMEHUs TIOJIb30BAThCS METOJAMH HAYYHOTO WCCJICOBAaHHS SIBICHUA PUPOJIBI,
MPOBOAWTHL HAONIONCHWsS, IUTAHUPOBATh M  BBINONHATH OKCIEPUMEHTHI, 00pabaThIBaTh
pe3yIbTaThl U3MEPEHUH, IPEACTABISITh PE3YIIbTATHl U3MEPEHHUH C MMOMOMIBIO TabHII, TpaguKoB
u Qopmyn, oOHapyXUBaTh 3aBUCUMOCTH MEXIYy (U3MUYECKMMH BEJIMYUHAMHU, OOBICHATH
MIOJTy9YeHHBIC PE3yAbTATHI M JIeJaTh BBHIBOJBI, OIICHUBATH TPAHMIIBI IIOTPEITHOCTEH Pe3yIbTaToOB
U3MEPEHU;

3) yMeHHUS TPUMEHSATH TEOPETHYECKHE 3HaHUS 10 (U3MKEe Ha TNPAKTHKE, PpeIIaTh
dbuznyeckue 3a1aun Ha MPUMEHEHHE MOTYYCHHbBIX 3HAHUN;

4) yMEHHUS ¥ HABBIKM MPUMEHEHHS IMOJIYYCHHBIX 3HAHUN ISl OOBSICHCHHS MPHUHIIUIIOB
JNENCTBUS BaXHEHIINX TEXHUYECKUX YCTPOMCTB, pEIICHHs MPAKTHUECKUX 3a7ad MOBCEAHEBHOU



JKU3HU, oOecrieueHuss Oe30MacHOCTH CBOCH JKH3HH, PAIMOHAIBLHOTO MPHUPOAOIOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEIbI;

5) popmupoBanue yOexkICHHS B 3aKOHOMEPHOH CBsA3M U [I03HABACMOCTU SIBJICHUH
OPUPOJbI, OOBEKTMBHOCTH HAYYHOIO 3HAHMS, BBICOKOW IEHHOCTH HAyKH B Pa3BUTUU
MaTepUaAIbHOU U TyXOBHOM KYJIbTYpPBI JIFOJIEH;

6) pa3BUTHE TEOPETUYECKOTO MBIIUICHHS HA OCHOBE (OPMHUpPOBAHUS  YMCHHUU
yCTaHaBIMBATh (DaKThl, pa3IU4aTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJEIH H BBIABUTATh
TUIOTE3bl, OTHICKUBATh U (POPMYIMPOBATH J10KA3aTEIbCTBA BHIABUHYTHIX TUIIOTE3, BHIBOAUTH U3
AKCIIEPUMEHTAIBHBIX (JAKTOB M TEOPETUICCKUX MOJIeeH (PU3NIEeCKIe 3aKOHBI;

7) KOMMYHUKATHBHBIC YMCHHsS [IOKJIQJbIBATh O pE3ylbTaTaX CBOCTO HCCIICAOBAHMUS,
y4acTBOBaTh B JIUCKYCCHUH, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIOJIB30BaTh CIPABOYHYIO
JUTEpaTypy U Apyrue UCTOYHUKU HHGOpMaIUK.

Yacmuvimu npeomemuvimu pe3yiomamamu u3ydenus Kypca ¢pusuku 6 7 Kiacce
AGNAIOMCA:

1) moHMMaHuEe U CHOCOOHOCTh OOBSCHITH Takue (PU3MUECKUE SBJICHHUS, KaKk CBOOOIHOE
najieHue Tej, atMocepHoe AaBlieHue, iaBanue e, Tuddysus, 6ombIIas CKMMaeMOCThb ra3oB,
MaJtasi CAKUMAeMOCTh KHUJIKOCTEH U TBEPIBIX TEI;

2) yMEHHUE U3MEPATh PACCTOSIHUE, TPOMEKYTOK BPEMEHH, CKOPOCTh, MacCy, CUILy, paboTy
CHWJIBI, MOIITHOCTh, KHHETHYECKYIO DHEPTHIO, ITOTCHITUAIBHYIO SHEPTHIO;

3) oBiazieHue  OKCIIEPUMEHTAIBHBIMH ~ METOJAMH  KCCIIEAOBaHMS B MpPOIECCe
CaMOCTOSITCIILHOTO HW3YYCHHsSI 3aBHCHUMOCTH TPOHJICHHOTO IIyTH OT BpPEMEHH, YIJIUHCHHS
MPYKUHBI OT MPHUIIOKEHHOM CHIIBI, CHIIBI TSKECTH OT MAcChl TEJa, CUJIbl TPEHUS CKOJIBbKEHHUS OT
TJIOIIAIM COMPUKOCHOBEHUS TE U CUJIbl HOPMAJIBHOTO JABJICHHS, CHIIBI ApXxuMmeaa oT o0bema
BBITECHEHHOM BO/IbI,

4) IOHUMAaHWE CMBICIIA OCHOBHBIX (DU3UYECKUX 3aKOHOB W yMEHHE MPUMCHATh HUX Ha
MpaKkTHKEe (3aKOH BCEMUPHOIO TATOTEHHUS, 3aKoHbI [lackans m Apxumena, 3aKOH COXpaHEHUs
SHEPruMn);

Yacmuvimu npeomemuvimu pe3yiomamamu usyuenus kKypca ¢pusuku 6 8 Knacce
AGNAIOMCA:

1) noHUMaHHue u CIMOCOOHOCTh OOBACHATH Takve (DU3NUECKUE SIBICHHS, KakK OOJbIiast
CKUMAEMOCTh Ta30B, Majasi COKMMAEMOCTh JKUJIKOCTEH U TBEPJBIX TEJ, MPOIECCHl UCTIAPEHUS U
TUTABJICHUSI BEIIECTBA, OXJAXKACHHE >KHIKOCTH TIPU HCIAPEHUH, H3MEHEHHE BHYTpPEHHEH
SHEPTUM Tejla B Pe3ysbTaTe TeIIonepenadyd Wind paOOThl BHEUIHUX CHJI, DJIEKTpU3AIUS Tell,
HarpeBaHue MPOBOJIHUKOB ANEKTPUUECKUM TOKOM, OTPaKEHUE U MPEJIOMIICHHE CBETA;

2) yMEHHE W3MEpATh PACCTOSHUE, MPOMEKYTOK BpPEMEHH, TEMIIEPaTypy, KOJIHYECTBO
TEIUIOTHI, YIENbHYIO TEIUIOEMKOCTh BEIIEeCTBA, YACIbHYIO TEIJIOTY IUIaBICHUSI BEIIECTBA,
BIIQYKHOCTh BO3/IyXa, CHIIY AJICKTPUYECKOTO TOKA, JIEKTPUUECKOE HAMPSIKEHUE, ICKTPUICCKUIA
3apsn, DIEKTPUYECKOE COMPOTHBICHHE, (OKYCHOE pACCTOSIHHUE COOMpAIONIeH  JTHH3BI,
ONITHYECKYIO CHITY JINH3HI;

3) oBazieHHe  OKCIEPUMEHTAIBHBIMH ~ METOJAMH  KCCIIEAOBaHHMS B MpOIIECCe
CaMOCTOSITEJIbHOTO M3YYCHHS! 3aBUCHUMOCTH CHJIBI TOKa HAa y4YacCTKE I[EMU OT DJIEKTPUUYECKOTO
HANPSDKEHUS, DJIEKTPUYECKOTO COMPOTHUBIIEHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOHIaId
MOTIEPEUHOT0 CEYCHUS U MaTepHalia, yria OTPAXKEHHUsS OT YIJia MaJIeHUs CBETa;

4) IOHUMaHHUE CMBICIIA OCHOBHBIX (DU3UYECKUX 3aKOHOB W yMEHHE NPUMCHATh HUX Ha
MpakTUKe (3aKOH COXPAHEHHS DHEPTHH, 3aKOH COXPaHEHUs AJICKTPUUECKOTro 3apsiaa, 3akoH Oma
JUTSL y9acTKa 1emnu, 3akoH Jxoyns — Jlenna);

5) moHMMaHuEe MPHUHIIMIIOB JICHCTBHUS MAIWH, MPHOOPOB W TEXHHUYECKUX YCTPOMCTB, C
KOTOPBIMHM KKl YEIIOBEK IMOCTOSHHO BCTPEYAETCS B IMOBCEAHEBHOW XU3HU, M CIOCOOOB
oOecrnieueHrs 6€30MacHOCTH MPU UX HUCIIOJIb30BAHUU;

6) oBiajieHre pa3HOOOpPA3HBIMU CHOCOOAMH BBIMIOJHEHHS PACUETOB JUISl HAXOXKICHUS
HEW3BECTHON BEIWYMHBI B COOTBETCTBUU C YCIOBUSMH TOCTABICHHOW 3aJa4ll HA OCHOBAHUU
WCIIOJIb30BaHUs 3aKOHOB (PU3UKH;



7) cHOCOOHOCTDH MCIOJIB30BAaTh MOJYYCHHBIC 3HAHUS, YMCHUS Y HABBIKH B IOBCEJHEBHOU
KHU3HU (OBIT, OKOJIOTHSA, OXpaHa 3JIOPOBbS, OXpaHa OKpYXKaloIled cpeabl, TEeXHHUKa
0€30MacHOCTH H JIp.).

Yacmuvimu npeomemusiMu pe3yibmamamu usyuenus Kypca ¢usuku 6 9 Knacce
AGNAIOMCA:

1) moHMMaHHe U CIOCOOHOCTH OOBICHATH Takue (U3MUECKHUE SBJICHHUSA, KaKk CBOOOAHOE
najieHue Tell, Koyie0aHWs HUTSHOTO M TPYKHHHOTO MAasTHHKOB, aTMoc(hepHOe JaBlCHHE,
wiaBanue ten, aud@dysus, Oonbluas CKUMAEMOCTh T'a30B, Majas C)KUMAEMOCTh XKHUAKOCTEH U
TBEPABIX TeJ, IPOLECCHl HCIAPEHUs W IUIABJIIEHUS BEIIECTBA, OXJIAKICHHE J>KUIKOCTH IIPU
WCIIApEHUH, U3MEHEHUE BHYTPEHHEW 3HEpPruM Tejla B pe3ylbTaTe TEIUIoNepenadyud WiId paboThl
BHEUIHUX CHWJI, OJJIGKTpU3alus TeJl, HarpeBaHUE IPOBOJHUKOB JIIEKTPUUYECKHUM TOKOB,
JJIEKTPOMAarHuTHAsE WHAYKLHMSA, OTpPaXEHHE U IMpesiOMIIEHHE CBeTa, JUCIEepCUs CBeTa,
BO3HHUKHOBEHUE JINHENYATOT 0 CIEKTPA U3ITyYEHUS;

2) ymMeHHe U3MEpsTh PACCTOSIHHE, IMPOMEXKYTOK BPEMEHHU, CKOPOCTh YCKOpPEHHE, Maccy,
CHITY, UMITYJIbC, pa0OTy CHJIBI, MOLTHOCTb, KHHETHYECKYIO HEPTHUIO, MOTEHIIHAILHYIO SHEPTHIO,
TEMIEPATypy, KOJUYECTBO TEIUIOTHI, YACIbHYIO TEIUIOEMKOCTh BEIIECTBA, YIEIbHYIO TEIUIOTY
IUTABJIGHUSl BEIIECTBA, BJIAXKHOCTb BO3JlyXa, CHJY OJJIEKTPUYECKOTO TOKA, 3JEKTPUUECKOE
HaANpPsDKEHUE, DIEKTPUYECKUN 3apsl, SJIEKTPUUECKOE COMPOTUBIEHHE, (OKYCHOE paccTOsSHUE
coOuparoIiel JMH3bl, ONTUYECKYIO CUITY JIUH3bI;

3) oBmaAeHHE OKCIEPUMEHTAIbHBIMM  METOJaMU  HCCIEJOBaHUS B  IpoIEecce
CaMOCTOSITEJIbHOTO H3Y4YEHMsI 3aBHUCHUMOCTH NPOHAEHHOIO IyTH OT BPEMEHH, YAJIUHEHUS
MPYKHUHBI OT MPHUIIOKEHHOM CUIIBI, CHJIBI TSKECTH OT MACChl TeJa, CUJIbl TPEHUS CKOJIBXKEHHUS OT
IUIOLIA/IM COMPUKOCHOBEHMSI TEJl U CHJIBI HOPMAJIBHOTO JaBJIEHHUSA, CHUJIbI ApXHMeIa OT 0ObeMa
BBITECHEHHOI BOJBI, IEpUOAa KOJIeOaHU MasTHHKA OT €ro JJIMHBI, 00beMa ra3a OT JaBJICHHS
IIpU MOCTOSIHHOM TeMIepaType, CUJIbl TOKAa Ha Y4acTKE LENU OT 3JIEKTPUUYECKOTO HamlpsKeHUs,
AIEKTPUYECKOTO COMPOTUBIICHUS MTPOBOAHHUKA OT €r0 JUTMHBI, IUIOMIA/I MTONEPEYHOr0 CEUeHUs U
MaTepuaia, HalpaBlIeHNUs. UHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO30YXKIEHUS, YIila OTPaXKECHUS
OT yrJja MaJeHus CBeTa;

4) MOHMMaHHWE CMBICIIa OCHOBHBIX (M3MYECKUX 3aKOHOB M YMEHHE IMPHUMEHSATh HX Ha
MpaKkTUKEe (3aKOHBI AWHAMUKH HBIOTOHA, 3aKOH BCEMHUPHOTO TIATOTEHHS, 3aKoHBI [lackans u
ApxuMena, 3aKOH COXpPAHEHUsS HMITYJbCa, 3aKOH COXPAHEHMsI SHEPruH, 3aKOH COXPAaHEHUs
AIIEKTPUUYECKOT0 3apsiia, 3akoH Oma i yyacTka 1ent, 3akoH /pxoyns — Jlenna);

5) NoHMMaHWe TNPHHIMIA JCUCTBHS 3JICKTPOCKOIA, 3JICKTPOMETPA, TajJbBaHUYECKOTO
DIIEMEHTa, AaKKyMylnsTopa, (oHapuka, peocTara, KOHAECHCATOpa, JaMIIbl HaKalUBaHUS U
croco6oB obecredeHnst 0€30MacCHOCTH IPY UX UCIIOJIb30BAHUU

6) 3HaHMe HA3HAYCHHs, yYCTPOWCTBA WM MPHHIMIA JCUCTBUS TEXHUYECKHUX YCTPONCTB:
AIIEKTPOMEXAHWYECKUI WHAYKIMOHHBIH TEHEpaTrop MEepeMEHHOro ToKa, TpaHchopmarop,
KoJIeOaTeNbHbIN KOHTYD, AETEKTOP, CIEKTPOCKOII, CIIeKTporpad;

7) TOHMMAaHME U CIOCOOHOCTh ONHUCHIBATH U OOBACHATH (PU3MUECKHUE SIBICHUSA:
pPaZlo0aKTUBHOCTh, HOHU3UPYIOIINE U3ITYICHNUS;

8) 3HaHME U CIOCOOHOCTh JlaBaTh ONPEICJICHUS/ONUCaHUs (U3NYECKUX MOHITHMA:
paZno0aKTUBHOCTb, alb(da-, 6eTa- U raMMa-4acTUllbl; (PU3MUECKUX MOJENEH: MOJENTU CTPOSHUS
atomoB, mpemnoxeHHsie J[. Tomconom u 3. Pesepdopaom; mpoTOHHO-HEHTPOHHAS MOJEIH
aTOMHOIO f1pa, MOJeNb mpolecca AeJNeHHs sapa aToMa ypaHa; (QU3UYECKUX BEIUYUH:
MOTJIOUICHHAsT J03a M3Iy4deHHs,, KOd(Q(UIMEHT KadecTBa, SKBUBAJIEHTHAs J03a, IEPUOJ
noJrypacrana;

9) yMeHHWE TPHUBOIAUTH NPHUMEPHI W OOBICHITH YCTPOWCTBO W TPHHIIMIT JCHCTBUS
TEXHHUYECKUX YCTPOMCTB M YCTAaHOBOK: cueTuuk ['eiirepa, kamepa BuibcoHa, my3bIpbKOBas
Kamepa, SIIEPHBIN peakTop Ha MEIJICHHBIX HEUTPOHAX;

10) ymeHue U3MEpATb MOIIHOCTh JI03bl PAJUOAKTUBHOTO M3JIY4EHHUS OBITOBBIM
JIO3UMETPOM;



11) 3Hanue GOopMyTUPOBOK, TOHUMAHNE CMBICTIA B YMEHHUE MPUMEHSTh: 3aKOH COXPAHCHHUS
MaccoBOI'O YHCJA, 3aKOH COXpaHEHWs 3apsla, 3aKOH PaJUOaKTHBHOTO pacraja, MpaBUIIo
CMEIICHUS;

12) noHuMaHue CyTH SKCIIEPUMEHTAILHBIX METOJIOB UCCIIEIOBAaHUS YaCTHII;

13) mpencraBieHue O COCTaBe, CTPOCHUM, NPOUCXOXKJIEHMU M Bo3pacte ConHeuHou
CUCTEMBI;

14) 3HaHMe W CHOCOOHOCTH JaBaTh OMPEACIICHUS/ONUCAHUS (U3HUECKUX TOHITHIA:
TeOLIEHTPUYECKas U TeTHUOLIEHTPUUECKas CUCTEMbI MUDA;

15) o6wsicuenue cytu 3¢ dexra X. Jomepa; 3HaHue GOPMYIUPOBKH U OOBSICHEHHE CYTH
3akoHa O. Xa00ia;

16) 3HaHHWe, YTO CYIIECTBEHHBIMU IapaMeTpaMH, OTJIMYAIOIIMMU 3BE3/Ibl OT IUIAHET,
ABIIAIOTCS HUX MacChl M HCTOYHHMKH JHEpPruM (TEpMOSACpHBIE pEakluUd B HEApax 3Be3d U
paJMOaKTUBHBIC B HEApaX IUIAHET), YTO 3aKoH . Xa00ya SBWICS SKCIECPHUMCEHTAIbHBIM
MOATBEPKICHUEM MOJEIN HecTallMoHapHOU Beenennoi, oTkpbiTolt A. A. ®puamanom;

17) cpaBHuBaTh (u3MUYeCKWe W OpOUTAIBHBIE MapaMeTpbl IUIAHET 3E€MHON TPYMIbl C
COOTBETCTBYIOIIMMH NTapaMeTpaMH IJIAHET-TUTAHTOB ¥ HAXOJIUTh B HUX OOIIee U Pa3InYHOE.

18) crnocoOHOCTh UCTIONIB30BaTh MOJYYEHHbIE 3HAHUS, YMEHMS U HABBIKU B IIOBCEAHEBHOU
JKU3HU (OBIT, SKOJIOTHS, OXpaHa 3/I0pOBbs, OXpaHa OKpYKaIoIIel cpelibl, TEXHHKa 0€30MacHOCTH

u ap.).

IHl. COOEP KAHUE TEM YYEBHOI'O KYPCA
Dusuka 7 kjaace

Duzuka u ee poib 8 NOZHAHUU OKPYHCarowe2o mupa.(4 yaca)

®usnka — Hayka o npuponae. Dusnyeckue SABIEHUSA, BEIIECTBO, TEJIO, MaTepHUs.
®dusnueckue cBoiicTBa Tei1. OCHOBHBIE METOBI U3yUeHUs, UX paziuuue. [lonstue o puznueckon
BenuurMHe. MexayHapoaHas cucrema eauHuil. [Ipocreiimme n3meputenbHble npubopsl. Llena
JiesieHns mKansl npubopa. Haxoxaenue norpemnoctu uzMepenusi. COBpeMEHHbIE TOCTUKEHUS
HaykH. Posb (M3MKKM 1 yueHBIX Halled cTpaHbl B PA3BUTUU TEXHUYECKOTO Mporpecca. BnusHue
TEXHOJIOTMYECKHUX IIPOLECCOB HAa OKPYKAIOILYIO CPELy.

JlaGopatopHas padota Nel «Ompenenenue LeHb! AeJIeHU U3MEPUTEIBHOTO Tpubopay

Ilepsonauanvnvie céedenus o cmpoenuu sewgecmaa (6 )

[IpencraBnenust 0 cTpoeHHH BemecTBa. ONBITHI, MOATBEPKIAAIOIINE, YTO BCE BELIECTBA
COCTOSIT W3 OTHENbHBIX YacTul. Momekylna — Menpyaiillias yacTuia BeulecTBa. Pa3zmepsl
Monekyn. Juddys3us B KUAKOCTAX, razax W TBepAbIX Tenmax. CBsa3p ckopocTu nuddysuu u
Temneparypbl Tena. dusmyeckuii cMmbica B3auMOJEHCTBUS MOJeKyd. CyliecTBOBAaHHME CHII
B3aUMHOTO MPUTSKEHUS W OTTAJIKUBAaHUA MOJIEKYNI. SIBJIeHME CMauuMBaHWUS M HECMauWBaHUS
Ten. ArperaTHele COCTOsIHUSI BemiecTBa. OCOOEHHOCTH TPEX arperaTHhIX COCTOSHUM BEIIECTBA.
OOBsicHEeHHEe CBOMCTB ra3oB, XKHUJIKOCTEH U TBEP/bIX TN HA OCHOBE MOJIEKYJIIPHOTO CTPOCHHUS.

JlaGopaTtophnast pabota No2 «M3mepeHue pasMepoB MallbIX TEID.

Bszaumooeiicmeue men (23 u)

Mexanunueckoe qBuxkeHHE. Tpaekropust ABMKEHUS Tena, MyTh. OCHOBHBIE €AMHUIIBI ITYyTH
B CH. PaBHOMEpHOE M HEpaBHOMEpPHOE IBHKEHHE. OTHOCHUTEIBHOCTH JIBHKEHUA. CKOpOCTh
PaBHOMEPHOTO U HEPAaBHOMEPHOTO JBHKEHUS. BekTOpHBIE U CKasipHbIE (PU3NUECKHE BEIHUHUBI.
Omnpenenenne ckopoctu. OrmnpeneneHue IyTH, HTPOWAEHHOTO TEJIOM IPU PaBHOMEPHOM
JIBUKEHUH, 10 ¢opMyle U ¢ ToMmomibio TrpadukoB. HaxoxneHue BpeMeHHM JBUXKEHUS
ten.SIBnenne uHepuuu. llposiBieHue SBICHHS HMHEPHUM B OBITY U TexHHUKE. l3MeHeHue
CKOpOCTH TeJ MIpH B3auMozaencTBuu. Macca. Macca — Mepa MHEpTHOCTH Tena. MIHepTHOCTE —
cBoiicTBO Tena. OmpeneneHWe Macchl Tela B pe3yjibTaTe €ro B3aUMOJEHCTBUS C JAPYTUMHU
TenaMmu. BeiscHeHue ycioBuil paBHOBecHs yueOHBIX BecoB. IlmoTHocTh BemiecTBa. M3meHeHue
IUIOTHOCTH OJHOTO M TOTO € BELIECTBA B 3aBHUCHUMOCTH OT €ro arperaTHOr0 COCTOSIHUS.
Onpenenenne Macchl Tela MO €ro o0beMy W IJIOTHOCTH, 0oObeMa Tela MO ero Macce W
IUIOTHOCTU. MI3MEHEHnEe CKOPOCTH Tejla MPU JAEUCTBUU Ha HEro Apyrux tei. Cuiia — NpU4uHa




U3MEHEHHUS CKOPOCTH JIBUKCHHUS, BEKTOpHas (¢u3nueckas BenuuumHa. [ paduyeckoe
n3o0paxkenue cuibl. Cuina — Mepa B3aumozeiictBus Ten. Cuna Tsokectd. Hamnuue taroTeHus
MEXy BCEMH TellaMH. 3aBHCHMOCTh CHJIBI TSDKECTH OT Macchl Tena. CBOOOAHOE MageHHe Tell.
Bo3nukHoBenune cuibl ynpyroctd. [lpuponma cuiibl ynpyroctu. ONBITHbIE HOITBEPKIACHUS
CYIIIECTBOBaHMS CWIIbI yrpyroctd. 3akoH ['yka. Bec tena.Bec Tema — BekTopHas ¢uzmueckas
BenuuuHa. OTiauunme Beca Tena OT Cuibl TspKecTH. Cuila TS)KECTH Ha JAPYTHX IUIAHETax.
N3yuyenue ycrpoiictBa auHamoMerpa. M3mepeHus Cwil C  [OMOIIBIO JIMHAMOMETpA.
PaBuopeiictByromas cui. CinokeHHe IBYX CHJI, HalpPaBJIEHHBIX MO OJAHON MpsIMOM B OJHOM
HANpaBJICHUU U B MPOTHUBOMNOJIOXKHBIX. [ 'paduueckoe n300pakeHne paBHOJACHCTBYIOMIEH IBYX
cun. Cunma tpenus. W3mepeHue cuiabl TpeHUs CKOJbXeHHs. CpaBHEHHME CWIBl TPEHUS
CKOJIbJKEHUS C CUJION TpeHusl KaueHusl. CpaBHEHUE CUJIbI TPEHUS C BECOM Tea. TpeHue mokosl.
Posb Tpenus B TexHuke. CriocoObl yBEJIMUEHUS U YMEHBUICHUS TPEHUSI.

JlabGopaTtopHnast padora Ne3 «M3mepeHune Macchl Tejia Ha PhIYaKHBIX BECAX.

JlaGopaTtopHas pabota Ned «M3mepeHue ooObema Temay.

JlabGopaTtopHnast pabota No5 «Ornpesenenne mioTHOCTH TBEPIOTO TEIay.

Jlabopatopnass pabora Ne6 «I'pamynpoBaHWe TIPY)KHUHBI H  H3MEPECHHE  CHJI
JTUHAMOMETPOM.

JlaboparopHas pabora Ne7 «BplsicHeHHE 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT
IUIOLIA/I COTIPUKACAIOLINXCS TE U IPUKUMAIOLIEH CUIIBD».

Kontponbnas pabora Nel mo Temam: «Mexanuueckoe aBrmxkeHnue. Macca. [lmoTHOCTB
BELIECTBAY.

Kontponbnas padora Ne2 no temam: «Bec tena. I'paduueckoe nzobpaxenue cui. Cuibl.
PaBHOmelcCTBYIOIIASA CHI.

Jlasnenue meepovix mei, scuokocmeti u 2azos (21 u)

JaBnenne. dopmyna [is1 HaxOXIEHUS JaBieHUs. Enununel pasieHus. BoiicHeHue
Croco00B M3MEHEHHS JaBleHUS B ObITY U TexHUKe. [[pudurHbI BOBHUKHOBEHUS JABJICHUS rasa.
3aBUCUMOCTh JIaBJICHHUS ra3a JaHHOM Maccel OT o0bema W Temieparypbl.Pazmuuus mexny
TBEPAbIMH TEJIaMH, XKUIKOCTAMH W rasamu. llepenaua naBieHust KMIKOCTbIO M Ta30M.3aKOH
[Tackans. Hanuuue paBiaeHUsT BHYTPU JKUJAKOCTH. YBEIMYEHUE JABJICHUS C TIIyOMHOMU
norpyxeHus. OOOCHOBaHME pACIOJIOKEHUS TOBEPXHOCTU  OJHOPOJHOW  JKUAKOCTH B
COOOIAOIIMXCS COCYAaX HAa OJTHOM YpPOBHE, a KUAKOCTEW C pa3HOW IIOTHOCTHIO — Ha pPa3HbIX
YPOBHSIX. YCTpPOWCTBO M AeHcTBHE HUII03a. ATMOoc(hepHoe aaBieHue. BrnusHue atmocdepHoro
JIaBJICHUSI Ha JKUBbIE OpraHU3MBL. SIBIEHUS, MOATBEPXKIAIOIINE CYIIECTBOBAaHHE aTMOC(HEPHOTO
nasiieHus. OnpeseneHre aTMOC(HEPHOro JaBIeHHs.

Oneir Toppuuennu. Pacuer cumibl, ¢ KOTOpod atrMocdepa JaBUT Ha OKPYXKaIoIIue
npeaMeThl. 3HAaKOMCTBO ¢ paboTol M ycTpoiicTBoM OGapoMeTpa-aHepouna. Mcmons3oBaHue ero
IpU METEOPOJIOTUYECKUX HaOMoIeHusAX. ATMoc(epHOe AaBlIeHHE Ha pPa3iM4YHbIX BBICOTAX.
YCTpOoHCTBO M MPUHIUI JEHCTBUS OTKPBITOTO JKUIAKOCTHOIO M METAJNIMYECKOIO0 MaHOMETPOB.
IIpuHiMn  AEeWCTBUS MOPLIHEBOIO  KMAKOCTHOTO HAacoca M FMAPAaBIMYECKOro  Ipecca.
dusnueckue OCHOBBI pabOThl THApAaBINYECKOro mpecca. IIpuunMHBI  BO3HUKHOBEHUS
BbITaJIKUBatomiel cuibl. I[lpupona BeITankuBaromen cuibl. 3akoH Apxumena. [lnaBanue Ter.
VYcinoBus miaBaHus Teld. 3aBUCUMOCTh TIJIYOMHBI MOTPY)KEHHUS Telda B JKHMJIKOCTb OT €ro
I0THOCTH. DHU3NYecKre OCHOBHI IUIABAHMS CYAOB M BO3JyXOIUIaBaHUsA. BOIHBIN M BO3yIIHBII
TPaHCIIOPT.

JlaGopatopuast pabota Ne8 «OmpeneneHne BBITAIKHUBAIOMICH CHIIBI, JACHCTBYIOIICH Ha
MOTPYKEHHOE B )KUJIKOCTD TEIIOM.

JlaGopaTtopHnast pabota No9 «BrissicHeHHE yCIOBUH TIJIaBaHUSI TEJA B KUIKOCTH».

KparkoBpemenHas KoHTposibHas paboTa Ne3 «JlaBineHue TBEpI0ro Teaa.

KpaTtkoBpemeHnHass KoHTposibHas pabota Ned «/laBneHue B >KMIKOCTH M rasze. 3aKoH
[Tackans».

Paboma u mownocmo. Snepeus (13 1)



Mexannueckas pabota, ee (Hpu3HUecKuii CMbICI. MOIIHOCTh — XapaKTePUCTHKA CKOPOCTH
BBITIOJIHEHHST paOoThl. [IpocTthie Mexanu3Mmbl. Peryar. YcmoBus paBHOBecusi pbryara. MoMmeHT
CHIIBI — (hu3MYecKas BEIMYMHA, XapaKTepu3yrollas AeHCTBHE cuibl. lIpaBuio MOMEHTOB.
YCTpOHCTBO U JIEHCTBHE PHIYAXHBIX BECOB. [I0BMKHBIA M HEMOABUKHBIA OJIOKH — TMPOCTHIC
MeXaHMU3Mbl. PaBEHCTBO paboT MpU MCMOIb30BAaHUM IIPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIIO»
MexaHukH. LeHTp Tsxectu Tena. L{eHTp TskecTr pa3nuuHbIX TBEpAbIX Tesl. Crathka — paszen
MEXAaHMKHM, H3YYalollMi YyCIOBUS paBHOBecUsl Tell. YcloBUs paBHoBecus Ttenllonsatue o
nosiesHot u monHou padore. KIIJ| mexanmsma. Hakmonnas mimockocts. Omnpenenenue KITJ]
HAKJIOHHON IIockocTH. OHeprus. [loTeHnuanbHas sHeprus. 3aBUCHMOCTb IOTEHLMAIbHOU
SHEPIHM Tesa, MOJHATOrO HaJ 3€MJIEM, OT €ro Macchl M BBICOTBHI Moabema. KuHeTnmueckas
SHEprus. 3aBUCUMOCTb KUHETUUECKOM 3HEPTUN OT MAccChl Tena U ero ckopoctu. Ilepexon ogHoro
BHJIa MEXAHUYECKOM 3HEpruu B aApyroi. [lepexon sHepruu ot 0JTHOrO Tena K Apyromy.

Jlaboparopnas padota NelO «BblsicHeHUE yCIOBHSI pABHOBECHSI phlUara.

JlaGopatopnas pabora Nell « Omnpenenenue KIIJ[ mpu mombeme Tena Mo HaKJIOHHOMN
IJIOCKOCTH.

KparkoBpemeHnHast KOHTpobHas padora Ne5 «PaboTa 1 MOIITHOCTh. DHEPTHUSY.

Pesepenoe epems (3 u)

[ToBTOpenue u 06001IeHNE 3HAHUI 110 TeMaM Kypca (pu3uku 7 Kiacca.

KonTponbnas padota Ne6 «Torosasy».

Du3uka § kjaacce

Tennosvie sagnenus (23 u)

TemnoBoe nBuxkeHne. OcoOOEHHOCTH IBHXKEHHUS MOJeKyl. CBsi3p TemmepaTyphl Tela U
CKOPOCTH JIBUJKEHHUS €ro MoJieKyJl. JIBM)KeHHE MOJIEKYH B Tra3ax, )KHJIKOCTSAX U TBEPABIX Tejax.
[IpeBpamienue »HepruyM Tejda B MEXAaHUYECKHMX Ipoleccax. BHYTpeHHssi »Heprus Tena.
VYBenuyeHue BHYTPEHHEH SHEpruM Tela IyTeM COBEpUIeHHs pa0dOThl HaJl HHUM WIH €€
YMEHbILIEHUE TIPU COBEPIICHUH pabOThI TeloM. M3MeHeHne BHYTpeHHEH SHEPTUu Telna

yTeM Teruionepenadn. TemionpoBOAHOCTh. Pasznuuue TeriaonpoBOAHOCTEN PAa3IUYHBIX
BeriecTB. KoHBeKIMs B )KUIKOCTSIX U Ta3ax. OObscHEHUE

koHBekuuu. [lepenaua sHeprum wusznydeHueM. OCOOEHHOCTH BUAOB TEIUIO IEpPENayH.
KonuyectBo TemnoTel. EnuHUILBI KONMYECTBA TEIUIOTHI. YJI€JbHAs TEIJIOEMKOCTh BEIECTBA.
Q®opmyna s pacyera KOJIMYECTBA TEIJIOThI, HEOOXOJUMOTro Ul HarpeBaHUs Tejla WU
BBIJICJIIEMOTO MM IPU OXJIAXJEHUU. Y CTPOWCTBO U MPUMEHEHHE KajopuMmerpa. ToIMBO Kak
HCTOYHUK SHEPruu. YJenbHas TemjaoTa cropanus tomimsa. GopMyina i pacuera KOJIMYecTBa
TEIJIOTHI, BBIIEISEMOIO TIPU CrOPAaHWM TOIUIMBA. 3aKOH COXPAHEHHS MEXaHHYECKOU
sHepruu.lIpeBpanieHue MEXaHWYECKOM SHEPIMHM BO BHYTPEHHIOK. lIpeBpaineHne BHyTpeHHeEH
SHEPruu B MeXaHM4ecKyro. COXpaHEHHE PHEPruu B TEIUIOBBIX MPOLEcCaX. 3aKOH COXpaHEHUs
U TIPEBpAIlleHUs 3HEPIMH B MpHUpoAe. ArperaTHble COCTOSHMS BemiecTBa. Kpucraminueckue
tena. [lmaBneHwme w oTBepAeBaHue. TemmepaTypa IulaBieHus. [paduk  mmaBiIeHUS
Y OTBEPAEBaHMS KPUCTAJUIMUECKUX TeJ. Y JelibHas TerioTa miasieHus. OObsICHEHHE NPOLIECCOB
IJIaBJIEHUS U OTBEPAEBAaHUS HA OCHOBE 3HAHUM O MOJIEKYJISIPHOM cTpoeHuu BemiectBa. Gopmyna
JUIsL pacyeTa KOJIMYECTBA TEIUIOThI, HEOOXOAMMOIO JJIs IJIABJICHUS Tella WU BbIJEISIONIET0Cs
npu ero kpuctamumsanuu. [lapooOpasoBanue wu wucmapeHue. CKOpPOCTh HUCHAPEHUS.
Hacepiennsiii 1 HeHachieHHbIN nap. Konnencarus napa. Oco0eHHOCTH MPOLIECCOB UCTapEHUs
U KoHJeHcanuu. llornomenne sHEpruM npu HCHAPEHUHM XUIKOCTH U BBIICICHUE €€ MpHU
KoHAeHcauuu napa. [Ipouecc kunenus. IlocTossHCTBO TemmnepaTyphl PH KUMIEHUH B OTKPHITOM
cocyzae. Ou3nUeCKUii CMBICI YAECTBHON TEMIOTH MapooOpa3oBaHus U KOHJAEHcAnu. BiaxHocTh
Bo3ayxa. Touka pocbl. CnocoObl OMNpeNeNeHus BIAXHOCTH  BO3JyXa. [ HUrpoMeTpsl:
KOHJCHCAIIMOHHBIN U BolocHOU. [Icuxpometp.Pabora ra3za u mapa npu pacmperun. TernoBsie
nBurarenu. [I[puMeHeHne 3aKkoHa COXpaHEHUsl U IPEBPAIICHUs SHEPTUU B TEIUIOBBIX JBUTATENAX.
YCTpolCcTBO M MPUHIMN ACHCTBUs ABUTATeNs BHyTpeHHero cropanus ([IBC). Dxonoruueckue
npobsieMbl npu ucnonszoBanuu J(BC. YcrpoiicTBO M mpHHLIMIT JAEHCTBUS MapoBOW TypOHUHBI.
KIIJ] TermoBOro aBuraTess.




Jlaboparopras paborta Nel «OmpeneneHue KOJIMUYECTBA TEIUIOTH IPU CMEIIUBAHUU BOJIBI
pa3HOM TEMIIEPATYPhI».

JlabGopaTtopHnast padota N2 «Ornpezenenue yaenabHON TeIIOEMKOCTH TBEPAOTO TEay.

JlaGopaTtopHnas pabota Ne3 «OmnpeneneHrne OTHOCUTEILHON BIQKHOCTH BO3IyXay.

KonTponbnas padora Nel «TermmoBsie sBIEeHUS.

KpaTtkoBpemenHas konTposbHas pabota No2 «HarpeBanue u miaBjaeHUe TEI».

Konrponbaas pabora Ne3 «VI3MeHEHHE arperatHbIX COCTOSIHMH BeIIeCTBA. 1eIuioBOU
JIBUTATEIIb.

Onexkmpuueckue agnenusi (29 y)

Onektpuzanus Tena. [[Ba poja 3MeKTpUYecKHX 3apsaoB. BzanMopelicTBue OAHOMMEHHO U
Pa3HOMMEHHO 3apsyKEHHBIX Tel. Y CTpoCcTBO 3ekTpockona. [ToHATHS 00 31eKTprUUecKOM MoJe.
[Tone kak 0coObIil B MaTepuu. J{enrMMOCTh AJIEKTPUYECKOro 3apsiia. DJIEKTPOH — YacTHla ¢
HAaWMEHBIIIUM JJIEKTPUUECKUM 3apsiioM. Enununa snekrpuueckoro 3apsiga. CTpoeHue aroma.
Ctpoenue sapa atroma. Helitponsl. IIporonsl. Mojenu aToMoB BOAOpOAa, renus, JUTus. VoHBIL.
OObsicHeHHE Ha OCHOBE 3HAHUN O CTPOCHHUM aTOMa BJIEKTPU3AIMHU TEJ MPU CONMPUKOCHOBEHHUU,
nepesavye yacTu JJIEKTPUUYECKOro 3apsjia OT OJHOrO Teja K APYyromy. 3aKOH COXPaHEHUs
AIIEKTPUYECKOro 3apsiaa. JleneHue BemecTs N0 criocOOHOCTH MPOBOAUTD 3JIEKTPUUECKUNA TOK Ha
MPOBOJAHUKH, TOTYIIPOBOJHUKU U TUAIEKTPUKH. XapaKTepHast 0COOCHHOCTh MOTYIPOBOTHUKOB.
DNEeKTPUUYECKH  TOK. YCIOBUSL  CYIIECTBOBAHHS  DJIEKTPUUYECKOrO0 TOKa. McTOYHMKH
ANEKTPUYECKOTOTOKA. DIIEKTPUYECKas Ielb M €€ COCTaBHbIe YacTHU. YCJIOBHbIE O00O3HAYCHUS,
MpUMEHSEMbIE Ha CXE€Max 3JIEeKTpuuecKkux neneu. [Ipupoaa anekTpuueckoro Toka B MeTaslIax.
CKOpOCTh pacrnpoCTpaHEeHHsI NEKTPUYECKOTO TOKa B MPOBOJHUKE. J[EHCTBUS 3IEKTPHUUECKOTO
Toka. [IpeBpaiieHne »HEPruu HJIEKTPUUECKOTO TOKAa B JApyrue BuUIbl dHepruu. HampaBnenue
anekTpuyeckoro Toka. Cuia Toka. MHTEHCHBHOCTH 3JekTpuueckoro Ttoka. dopmyna ans
ompeneneHuss Ccuwibl Toka. EauHunel cuiabl Toka. Hasmauenwme ammepmerpa. Bxirouenue
amnepMerpa B uemnb. OmnpeseneHne IeHbl AEJICHUS ero HIKaibl. DJIEKTPUYECKOE HaMpsiKEeHUE,
equHuna HanpspkeHus. dopmyna s ompeneneHus HamnpspkeHus. 3MmepeHue HampsiKeHUs
BOJILTMETPOM. BrxiroueHue BoipTMETpa B Ienb. OmnpeneneHue IEeHbl JCICHHs] €ro LIKajbl.
DIIEKTPUUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTh CHJIBI TOKA OT HANPSHKEHHUS MPU MOCTOSHHOM
conpoTuBiieHud. [lpupoga »IEKTPUYECKOr0 COMPOTUBIEHUSA. 3aBUCUMOCTh CHJIBI TOKAa OT
COTIPOTHUBIICHUS TIPU TIOCTOSTHHOM HarpspkeHud. 3akoH Oma i ydacTtka menu. CooTHoIeHue
MEXIY COINPOTUBICHUEM MPOBOAHUKA, €ro JIMHOM U IJIOIIAJbI0 MOMNEPEYHOTO CEUYCHUS.
VYaenpHOE CONPOTUBICHHE MNPOBOAHMKA. [IpuHUMI JEHCTBUS UM Ha3HAYEHHWE PeocTaTa.
[Toaxmouenue peocrara B uenb.llocnenoBarenbHoe coegnHEHNE TPOBOIHUKOB. CONPOTUBIIEHUE
MOCJIEIOBATEIbHO COCIMHEHHBIXMTPOBOJHUKOB. CHila TOKa ¥ HalpsikKeHUE B IENU  TPHU
MOCJIeIOBAaTEIbHOM coequHeHuu. [lapannenbHoe coeanHeHUE NPOBOAHUKOB. CONMpOTHBIIEHUE
JIBYX TapaJljIeIbHO COEIWHEHHBIX MPOBOJHUKOB. CHila TOKAa W HaNpsHKEHUE B IIENU TPHU
napajuienbHOM coenuHeHuu. Pabora snmektpuueckoro Toka. Popmyna ais pac yeta pabOTHI
Toka. Egununer paboTel TOKa. MOIIHOCTE  3JEKTpUYecKoro Toka. Dopmyna s
pacueta MOITHOCTH Toka. Dopmyrna UIsl BBIYHCIEHUS Pa0OTHI SJIEKTPUUECKOTO TOKa 4Yepes
MOIIIHOCTb U BpeMs. EauHuIBI paboThl TOKa, UCMONB3yeMble Ha MpakThke. Pacder crommoctu
M3pACX00BAHHOM 3J1eKTpodHeprun. Gopmyna s pacyeTa KOJUYECTBA TEIUIOTHI, BBIIEISIEMOTO
MPOBOJIHUKOM TIPH TPOTEKAHWU IO HEMY DSJEKTpUUecKoro Toka. 3akoH J[xoyns—IJlenia.
Kongencarop. DneKTpoeMKOCTh KOHAEHcaTopa. PaboTa 3JeKTpUYecKoro Mo KOHIEHCATopa.
Equauna »nekTpoeMKOCTH KOHAeHcaTopa. Pa3nmuuHble BUIBI JIaMIl, HCIOJIb3yeMbIE B
OCBEIICHUU. YCTPOMCTBO JamIbl HAaKaldUBaHUA. TeIMJIOBOE JEHUCTBHE TOKAa. DJIEKTPUUYECKUE
HarpeBaTelIbHbIC PUOOPHI. [TpuuunbI Teperpy3Ku B IIETIH u KOPOTKOTO
3ambikanus. [Ipegoxpanurenu.

JlabopaTtopuast pabota Ned «COOpka 2JIEKTpUUECKON IENU W U3MEPEHUE CUIIBI TOKA B €€
Pa3IMYHBIX y4acTKax».

Jlabopatopnast pabGora NoS5S «l3MepeHue HampsOKEHUsS Ha pa3IWYHBIX —ydacTKax
AIEKTPUUECKOU LIETTH.



JlaboparopHas pabota Ne6 «VI3mepeHne CHIbl TOKA U €r0 PETyIUPOBaHUE PEOCTATOM.

JlaGopatopnast pabora Ne7 «M3mepeHHe CONMPOTHUBICHHS TMPOBOAHUKA TIPH TTOMOIIH
aMIepMeTrpa U BOJIbTMETPay.

JlaGopaTopHast pabora Ne§ «l3MepeHHe MOIIHOCTH U PaOOTHI TOKA B AJICKTPHUYECCKOM
JamIe».

KparkoBpemenHas KoHTposbHas padora Ned «dnekrpuzarus ten. CTpoSHHE aToMa.

Konrponbnas padora Ne5 «Cuia TOka, HarpspKEHUE, COTPOTHBICHUEY.

Kontponbnast padora Ne6 «PaboTa W MOIIHOCTH JIEKTPHUYECKOTO TOKA. 3akoH JIkoyiis-
Jlenna. Konnencarop».

DnexmpomacHumuvle seierust (5 u)

MaruutHoe moje. YCTaHOBJIEHUE CBSA3M MEXKIY SJIEKTPUUECKUM TOKOM WU MarHUTHBIM
nosieM. OnbIT Dpcrena. MarHuTHOE 1oJIe MPSMOTO TOKA.

MarauTHple JUHUM MarHUTHOTO MOJiS. MarHWTHOE TOJe KAaTymKH ¢ TOKOM. CrocoObl
W3MEHEHUsI MarHUTHOTO JIEUCTBHUSl KAaTYIIKH C TOKOM. ODJIEKTPOMATHUTBI M HUX IPUMEHEHUE.
UcnbiTanue aeictBus anexkrpoMarHurta. [locTosHHble MarHuThl. B3auMoneicTBUE MarHHUTOB.
OObsicHeHHE MPUYMH OPUEHTALIMU SKEJIE3HBIX OMUJIOK B MAarHUTHOM Toje. MarHutHoe IoJie
3emuu. JleificTBe MarHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM. Y CTPOMCTBO M IPUHLIUII 1EHCTBUS
3JIEKTPOJIBUTATENSI TOCTOSIHHOTO TOKA.

JlaGopaTtopnast pabota No9 «COopKa 371eKTpOMArHiTa 1 UCTIBITAHUE €ro JEHCTBUSI.

JlaboparopHas pabota NelO «M3yueHue >MEKTPUUYECKOrO JIBUTATENsl MOCTOSHHOTO TOKA
(Ha MozETIN)».

Kontponbnas padota No7 «31eKTpOMarHuTHBIC SIBICHUS.

Ceemosvie aenenus (13 u)

Hcrounnku cBera. EcTecTBEHHbIE M HCKYCCTBEHHBIE UICTOYHHUKHM CBETA. TOYEUYHBIH
UCTOYHHK CBE€Ta U CBETOBOWM Jyd. [IpsiMonmHEitHO€ pacmpocTpaHEHHE CBeTa. 3aKOH
NpsIMOJIMHEMHOTO pacnpocTpaneHusi cera. OOpa3oBanue TeHH U monyTeHu. ColHEdHOe
U JIyHHOE 3aTMEHHs. SIBIeHHs, HaOlrofaeMple MPHU MAJCHUU Jyda CBETAa Ha TPAHMILy paszena
nByx cpea. OtrpaxkeHue cBeTa. 3aKOH OTpakeHUs cBera. OOpPaTHMOCTb CBETOBBIX JIydew.
[Tnockoe 3epkano. IlocTpoenue wu300pakeHUs MpeaMeTa B IJIOCKOM 3epkaie. MHUMoe
u3o0pakeHue. 3epKaJbHOE U paccesHHOe OoTpaxkeHue cBeTa. OnrTuyeckas MIIOTHOCTh CPEJbL.
SBnenue npenomsieHus cBera. COOTHOLIEHHE MEXIY YIJIOM MaJ€HUS U YIJIOM MPEIOMIICHHUS.
3akoH npenomiieHus cBera. [loka3arens npenomiieHust AByX cpeln. CtpoeHue riaza. OyHKIuU
OTJIENbHBIX YacTel rinaza. @opMupoBaHre U300paKEHUs Ha CETUaTKE IJ1a3a.

JlaboparopHuas pabota Nel1 «M3yueHne cBOHCTB U300paKeHHsI B THH3AX.

KpaTkoBpemeHHas KOHTposbHas pabota Ne8 «3akOHbBI OTpaKE€HUS U MPEIOMIIEHUS CBETa».
Konrtponsnas pabora Ne9 «rorosasy».

Puzuka 9 kiaace

3axonwvl 0sudicenus u ezaumodeticmeusi men (23 u)

MarepuanbHas Touka. Cuctema oTcuéra.

[lepemenienne. CKOpOCTb NPSIMOJIMHEWHOTO PABHOMEPHOTO JIBUKEHUSI.

[TpsimonuHetHOE pPaBHOYCKOPEHHOE JBM)KEHHE: MIHOBEHHAsh CKOpPOCThb, YCKOpPEHHE,
NepEMELIEHHE.

I'padyiku 3aBUCUMOCTH KHHEMAaTHYECKHX BEJIUYMH OT BPEMEHU TMPHU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBUKEHUU.

OTHOCUTEIBHOCTH MEXAHUYECKOTO IBUKECHHUSI.

WNuepuuanbHble cucTeMsl 0TcuéTa. [1epBblil, BTOpoil ¥ TpeTuii 3akoHbl HproTOHA.

CBoboniHOe majieHne. 3aKOH BCEMUPHOTO TAToTeHus1. IcKycCTBEeHHbIE CITyTHUKY 3€MJTH.

Nmnynbe. 3aKOH COXpaHEeHHs UMITyJibca. PakeTsl.

JlaGopaTtopHnas pabota Nel «lccnenoBanue paBHOYCKOPEHHOTO JBMKEHUST 0€3 HavaIbHOM
CKOPOCTH.».

JlaGopaTtopHnast pabota N2 «M3mepeHune yckopeHusi CBOOOHOTO MaICHHUS. ».

KonTponbras padota Ne 1 mo reme "3akoHbI B3aUMOJIECHCTBUS U IBHKEHUS Ten"




Mexanuuecxue konebanus u 601nvl .36yK (12 u)

Koneb6arenbroe npmwkenune. Konebanuws rpyza Ha mnpyxkuHe. CBoOOgHBIC KOJIcOAHWMS.
KonebarenbHas cucrema. MasTHUK. AMIUTUTY/A, TIEPUO/I, YACTOTA KOJICOAHUH.

[IpeBpaiienust 3HEpruM MpU KoJeOAaTEIbHOM JBM)KEHUH. 3aTyXarolue KoJjaeOaHHs.
BrinyxeHusie koneOaHusl.

Pacnpoctpanenue konebaHuil B ynpyrux cpepax. llonmepeunble ¥ HpoIOJIbHBIE BOJIHBI.
CBs13b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ paclpOCTPAHEHUS U IEPUOAOM (YaCTOTOM).

3ByKOBBbI€ BOJIHBI. CKOPOCTh 3ByKa. BbICOTa M TPOMKOCTB 3BYKa. 9XO.

Jlaboparopuas padota Ne 3 "HccienoBanue 3aBUCUMOCTH TIEPUOJIa U YACTOTHI CBOOOTHBIX
KoJIe0aHU HUTSHOTO MasiTHUKA OT €ro JJIUHBL".

Kontponsnas padora Ne 2 o teme "Mexanndeckue KoyieOaHus 1 BOJIHBI .3BYK."

dnexmpomaenumuoe noze. (16 u)

OnHOpOIHOE U HEOJHOPOIHOE MAarHUTHOE TOJIE.

Hanpasnenue Toka ¥ HanpaBJeHUE JIMHUM ero MarHUTHOro nouis. [IpaBuiio GypaBuuka.

OO6napysxeHne MaruHuTHoro nosis. [IpaBuio neBoit pyku.

WMHaykiust MarHUTHOTO 110151 MarHuTHBIN MOTOK. DIEKTPOMAarHUTHas! UHIYKLUS.

['enepatop mnepemeHHoro Ttoka. IIpeoOpa3oBaHusi SHEpPruM B IIIEKTPOTE€HEPATOPAX.
OKosoruyeckure npoodaeMbl, CBA3aHHbIE C TEIUIOBBIMU U THAPOIIEKTPOCTAHIIUAMHU.

ONEeKTPOMarHUTHOE I0J€. OIJIEKTPOMAarHuTHble BOJHBL. (CKOpPOCTh pacnpoCTpaHEHUS
3JIEKTPOMArHUTHBIX BOJIH. DJIEKTPOMAarHuTHAs IPUPOa CBETA.

JlaboparopHas padota Ned"3yueHue sBaeHUS 3J€KTPOMAarHUTHON MHAYKIUKU".

JlaGopatopHass pabora Ne 5 "HabGmrogeHue CIUIOIIHOIO M JIMHEWYAThIX CIEKTPOB
UCIyCKaHUs'".

Cmpoenue amoma u amomnozo aopa .Hcnonvzosanue snepeuu amomuuix adep. (11 1)

PannoakTMBHOCTh Kak CBHIETEIBCTBO CIIOKHOTO CTPOCHHUS atoMoB. Anbga-, 6era u
ramMMa-u3J1y4eHus..

OmnsiTel Pesepdopaa. SAnepuas mogens aroma.

PangnoakTHBHbBIE IPEBpAIIEHUS ATOMHBIX SEP.

[TpoTOHHO-HEUTPOHHAS MOJETb SAPA. 3apsI0BOE U MACCOBOE YHCIIA.

SAnepueie peakunu. [lenenne u cunres saep. CoxpaHeHUE 3apsSA0BOrO U MACCOBOIO YHMCET
IIPU SJIEPHBIX PEAKIUAX.

OHeprus CBSI3W 4acTHIl B siApe. BblaeneHue »HEpruM NpU JEINEHUH U CHUHTE3E sJIEp.
Wznydyenne 3BE3a. SnmepHas »HepreTuka. OKOJOTHYECKHE MPoOJIeMbl padOThl aTOMHBIX
ANEKTPOCTAHIIUH.

MeTto/1b1 HaOMIOAEHUS U PETUCTPALIMU YacTHUll B siiepHON usuke. JJozumerpus.

JlaGopatopHass pabora Ne 6 "M3mepeHue €CTECTBEHHOIO paJualMOHHOrO (oHa
JI03UMETpOM".

JlaGopatopHast pabora Ne 7 "M3yueHue neneHus sipa atoma ypaHa mo Qotorpadpuu
TpeKoB".

JlaGopatopHast pabota Ne 8 "Onenka nepuoja rnosiypacnajga HaXOASIIUXCS B BO3IyXe
IPOJYKTOB paclaja raza pajoHa'.

JlaGopatopHass pabora Ne 9 "HM3yueHue TpeKOB 3apsHKEHHBIX YAacCTHIl MO TOTOBBIM
¢dororpadusm.

Konrponsnas padora Ne 3 mo teme "CtpoeHue aroma U aTOMHOTO sjipa. Vcrnonb3oBaHue
SHEPIrUH aTOMHBIX sAnep".

Cmpoenue u s6onroyus Becenennoti. (5 u)

CocrtaB, crpoenne u mnpoucxoxjaeHue ConHeuHoil cuctembl.bonbiine mIaHeTH
Conneunoit cucremsl .Manbie Tena CosHeuHoMcUcTEMBbI. CTpOEHME, U3IYyYEHUsS U IBOJIOLUA
Connua u 38e371. CTpoeHue u sBontonus BeeneHHoi.

Iloemopenue. (3 u)

Ob6o6maroree noBTopeHre ocHoBHbIX TeM.KoHTposbHast pabota Ne4 «torosas.»



KAJIEHAAPHO-TEMATHUYECKOE IIVIAHUPOBAHME 110 PU3UKE

7 kjacc 68 yacoB (2 yaca B HeJ1e/I10)
®OI'OC A.B.Ileppimknn @usnka 7 kiace Y4eOHUK Tl 0011e00pa30oBaTeIbHbIX YUPEKACHUH
PexomennoBanoMuHuCTEPCTBOM 00pa3zoBaHus U HayKu PD
Mocksa OOO «/Ipodan, 2019 rox nzmanus

Ne Tema ypoxka Koa-Bo KoppekTnposka
YpPOKa 4acoB
I'naea 1.Bseoenue (4 uaca) 4
11 BBoansiit uactpykrax no OT. 1
Yro usyuaet pusuka. MeToapl GU3NUECKOTO O3HAHUS.
(p 1,2,3)
2/2 Wzmepenne puzndeckux BeauyuH. TOYHOCTD U 1
MOTPEIIHOCTh u3MepeHus. Cuctema usmepenust. (mp 4,5)
3/3 Jlabopamopnasn paboma Nel. 1 Onpedencnue yenvl denenus 1
usmepumenvbHo2o npubopa. (np 6)
4/4 KoutpoabHnas padota Nel Hamepenue ¢pusuueckux éenuuun 1
I'nasa 2.Ileposonauanvhvie ceedenus 0 CmpoeHuu geuiecmaea. 6
(6 uac)
5/1 AHanm3 KOHTPOJBHOM padoThl. CTpoeHne BemecTBa. MoIeKyIIbl 1
u aToMbl. bpoyHoBckoe nBmxenue (mp 7,8, 9)

6/2 Jlabopamopnasn padboma Ne2 Onpedenerue pazmepos Maibix 1

men

7/3 Jsmwkenne monekyn. And¢ysus B razax, )KUAKOCTAX U TBEPIBIX 1

tenax. CKOPOCTh ABIKCHUS MOJIEKYT U TeMIeparypa Tena. (p
10)
8/4 BsanmoneiictBue monexyi. (np 11) 1
9/5 ArperatHble cocTosiHUsI BeniecTBa. CBOICTBA ra30B, KHUIKOCTEH 1
U TBEPABIX Tesl. OOBSICHEHNE CBOMCTB Ta30B, KHIKOCTEH U
TBEPIBIX T HA OCHOBE MOJICKYJISIpHOTO cTpoeHus. (mp 12,13)

10/6 KounTpoabHas pagora Ne2 Cmpoenue seuiecmea 1
T'nasa 3.B3aumooeiicmeue men.(23 uaca) 23
111 AHanmm3 KOHTPOJBHOM paboTel. MeXaHn4ecKoe ABHKECHHE. 1

PaBHOMepHOE 1 HepaBHOMepHOE aBIKeHHMe.(np 14,15)
12/2 Ckopocts. Equanmst ckopocti. (mip 16) 1
13/3 Pemenue 3agay Ha pacy€T CKOPOCTH, IMTyTH U BPEMEHU 1
nBrKeHus. (ip 17)
14/4 Nnepuust.(mp 18) 1
15/5 Bzaumopeiicreue e (mp 19) 1
16/6 Macca. Enuanner maccsl. M3Mepenne macchl Tena Ha Becax.(Ip 1
20,21)
17/7 Jlabopamopnasn paboma Ne3 Hzmepenue maccel mena na 1
PbIYANCHBIX 8ECAX.
18/8 TInotHOCTH BemecTBa. (mp 22) 1
19/9 Jlabopamopnan padoma Ned Hzmepenue 06véma mena. 1

Jlabopamopnas paboma Ne5 Onpedenenue niomuocmu
meépooeo mena

20/10 Pacuér maccel 1 06bEMa TeJa 1Mo ero MmIoTHOCTH. (ip 23) 1
21/11 Pemenue 3agau no temam «MexaHUYECKOE IBUKEHHUE. »,
«Maccan, «I110THOCTh BelecTBay
22/12 Kountponbnas pa6ora Ne3 Mexanuueckoe ogusicenue. Macca. 1
ITnomnocms eewgecmea
23/13 Amnanm3 KOHTpoJIbHOM padoTsl. Cuna. (mp 24) 1
24/14 SIBenne Tsarorenus. Cuna Tsokectd. Criia TSDKECTH Ha IPYTUX 1
TUIaHeTax.
(ip 25,26)

25/15 Cuna ynpyroctu. 3akoH I'yka. (mip 27) 1




26/16 Bec Tena. Enununust cusibl. CBsi3b MKy CHUIION TSKECTH U 1
Maccou Tesa.
(mp 28,29)

27/17 Jlunamomerp. (np 30) 1
Jlabopamopnasn paboma Neb H3mepenue cun ¢ nomowbio
JuHamomempa.

28/18 CrnoxeHue ABYX CHJI, HAIPABICHHBIX IO OJHOH MPSIMOM. 1
PaBHopeiicTByromas cui. (mp 31)

29/19 Cwna tpenust. Tpenue mokost. (mp 32,33) 1

30/20 Tpenue B npupo/ie 1 TeXHUKe. (np 34) 1
Jlabopamopnas paboma Ne7 Bvisichenue 3a8UcuMocmu Cu.ivl
MPeHUst CKObIUCEHUSI O NIOWAOU CONPUKOCHOBEHUS Meil U
NPUICUMAIOUf el CUTIBL.

31/21 Pemenue 3anau o remam «Cuitbly, «PaBHOAEHCTBYIOIIAS CHI» 1

32/22 Kountponbnas padora Ned Bec mena. I'pagpuueckoe 1
uzoopaycenue cui. Cunvt. Pagnooeiicmeyroujan cun.

33/23 3auér no Teme «B3aumonencTBHe TEI» 1

I'naesa 4. /laenenue meépovix men, yxcuokocmeii u zazoe (21 uac) 21

34/1 Hasnenue. Enunnnel gasaenus. (mp 35) 1

35/2 Crioco0Obl YMEHBIIICHUS 1 YBEJIMUEHH AaBJieHus. (ip 36) 1

36/3 Hanenue raza. (p 37) 1

37/4 Ilepenava naBneHus KUAKOCTSIMU U razamu. 3akoH [lackans. (ip 1
38)

38/5 JlaBneHue B )KUAKOCTH U ra3ze. PacyéT naBneHus KUAKOCTH HA 1
JTHO ¥ CTeHKH cocyza. (p 39,40)

39/6 Pemrenne 3ama4 mo TeMe «JlaBieHne B )KUAKOCTH ¥ ra3e. 3aKOH 1
ITackansay

40/7 Coobmaronmmecs cocypl. (mp 41) 1

41/8 Bec Bo3nyxa. AtmocdepHoe nasienue. (p 42,43) 1

42/9 Uzmepenue armochepHoro aasnenunsi. Omnsit Toppudermta. (p 1
44)

43/10 bapometp — anepoua. ATMOchepHOE TaBICHUE HA PA3IMIHBIX 1
BBICOTaX.
(mp 45, 46)

44/11 Manowmerpsl. (p 47) 1

45/12 TlopmiHeBoii xuaKoCTHBIN Hacoc. ['mapapnmyeckuit mpecc. (Ip 1
48,49)

46/13 JleiicTBre )KUAKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TeNO. (TIp 1
50)

47/14 3akoH Apxumena. (p 51) 1

48/15 Jlabopamopnasn padboma Ne8 Onpedenenue gpimankugaioujeli 1
cubl, delicmayroueli Ha NOSPYHCEHHOe 8 HCUOKOCHb MeNo

49/16 IInaBanue ten. (p 52) 1

50/17 Perienvie 3a1au o TeMam «ApXUMEI0Ba CUIIAY, «Y CJIOBUS 1
TUIABAHUS TEID)

51/18 Jlabopamopnasn padboma Ne9 Bvisicnenue ycnosuii niasanus 1
mena 8 HcuoKocmu

52/19 I1naBanme cynoB. BoznyxomnaBanue. (mp 53, 54) 1

53/20 Pemenue 3agau mo temam «Apxumenosa cuiay, «[lnaBanue 2
teny, «[InaBanue cynoBy, «Bo3ayxoriaBaHue

54/21 Kontpoabnas paGora NeS /Jasnenue meépovix men, 1
JcudKocmeit u 2a3oe

I'nasasl. Paboma u mowpocms. Iuepzus. (14 uacos) 14

55/1 AHanmm3 KOHTPOJBHOM padoThl. MexaHndeckas pabora. 1
Enunutst padoTs. (ip 55)

56/2 MoinHocTh. EnuauIs MonHOCTH. (Tp 56) 1

57/3 [Ipoctrie Mexanu3Mbl. Peryar. PaBHOBecue cun Ha pbryare. (Ip 1
57,58)

58/4 MowmenT custbl. (p 59) 1
59/5 Prryaru B TexHuke, ObITY 1 nipupoze. (p 60) 1
Jlabopamopnaa padoma Nel0 Buvisacuenue yciosus pagnosecus

peluaza.
60/6 Brioku. «3omnortoe npasmioy» mexaHuku. (np 61, 62) 1
61/7 Penienne 3ama4 mo Teme «YcClOBHE PaBHOBECHS PhIUaray 1
62/8 Ientp tsoxectn Tena. (mp 63) 1




Jlabopamopnaa paboma Haxodcoenue yenmpa maxcecmu
NA0CKO20 mend.

63/9 VYcnoust paBHOBecHst Tell. (TIp 64) 1
64/10 Koaddunuent nonesnoro aeiicTBust MexaHu3MoB. (1ip 65) 1
Jlabopamopnasn paboma Nell Onpedenenue KIIJ] npu noovéme
meia no HAKAOHHOU NIOCKOCU.
65/11 Oneprus. [ToTeHnmanbHast 1 KHHETHYECKas 3HeprusL. (mp 66,67) 1
66/12 [IpeBparieHre OAHOTO BUIa MEXaHUUECKOW SHEPTHH B JPYTOM. 1
(p 68)
67/13 Koutponbnas pa6ora Ne 6 PaGora u MoIHOCTb. JHeprus 1
68/14 Amnanm3 KOHTpoJIbHOH paboTsl. [loBTOpeHNe poiineHHOTO 1

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE 110 ®U3UKE

8 ki1acc 68 yacoB (2 yaca B HeJ1eJ110)

OI'OC A.B.Ileppiuknn dusuka 8 kinace YueOHUK i 00111e00pa30BaTENbHBIX YUPEKICHHH
PexomennoBanoMuHHCTEpCTBOM 00pa3oBaHus U HayKu PO

Mocksa OO0 «Jlpodar, 2019 rox uznanus

Ne ypoka Tema KonuuectBo | KoppexrupoBka
4acoB
1.TensioBble siBjeHus (254aca) 25
1/1. TemnoBoe nBwkenue. Temneparypa. (p 1) 1
2/2. Buytpennsist aHeprusi. CnocoObl H3MEHEHHUs] BHYTpeHHel sHeprud. (p 2,3) 1
3/3. Bxoonasa konmpoJivnas paboma 1
4/4. AHam3 BXOTHOH KOHTPOJIBHOM paboThl. Buap! Temonepenayn. 1
TenonpoBoaHOCTb. (TIp 4)
5/5 Kongekuus. U3nydenne. Temnonepenaya B npupone, ObITY ¥ TEXHUKE. (1Ip 5, 6) 1
6/6 KonmyectBo Temnotsl. EnuHUIEI KoandecTBa. Y eiabHast TEIUI0OEMKOCTh 1
BermrecTsa. (mp 7, 8)
717 Pacuér xonuvecTBa TEMIOTHI, HEOOXOAMMOTO AJISl HATPEBAHUS BEIIECTBA MITH 1
BBIICIISIOMIETOCsI IIPHU €T0 OXJIaKAeHHH. (1Ip 9)
8/8 Jlabopamopuas paboma Nel Cpasnerue Koauuecme menyiomsl npu CMEUUSAHUY 1
6006l PA3HOU MeMnepamypbl
9/9 Pemenne 3anaq no teme «KoauuecTBo TEIIOTHL. Y AeNbHAas TEIIIOEMKOCTh 1
BELIECTBa»
10/10 DOHeprus TOmBa. Y IeTbHAs TEIUIoTa cropanus Tommsa. (p 10) 1
11/11 3aKoH COXpaHEeHHUS U PEBPAIICHHS YHEPTHH B MEXaHUUECKIX U TETIOBBIX 1
npoleccax. YpaBHeHuUe TeII0Boro 6anaxca. (mp 11)
12/12 Pernienne 3a1a4 Ha COCTaBJICHUE YPAaBHEHHUS TEILIOBOTO OaiaHca. 1
13/13 Jlabopamopuas paboma Ne2 Onpedenenue yoenvbHol menioémrocmu meépoozo 1
mena.
14/14 Konumponwvnasn paooma Nel Tennonepedaua u paboma. Pacuém xonuuecmea 1
meniomol
15/15 AHanmi3 KOHTPOJIBHOM paboThl. ArperaTHblie COCTOSIHUS BellecTBa. [InaBnenue u 1
oTBepaeBanue. (np 12, 13)
16/16 I'paduk ruaBneHUs ¥ OTBEPAEBAHUS KPUCTAUINYECKUX Tel. Y AeNbHas TEIIoTa 1
wraBieHus.( mp 14, 15)
17/17 Pemmenne 3agad mo Teme «[lmaBieHne 1 OTBEpICBAHNE KPHCTALTHIECKUX T 1
18/18 HUcnapenue. HaceimeHHsIi 1 HeHAchIIeHHBIH Tap. Kornencanus. [lornomenne 1
9HEPIHH MIPU UCTIAPEHUH KUAKOCTH U BEIJETIeHHE e€ TPU KOHCHCAIUH T1apa.
(16,17)
19/19 Kunenwue. Y nenbHast Teruora napooOpasoBanusi U KonaeHcaruu. (mp 18,19) 1
20/20 Pemmenne 3aga4 Ha pacyéT KOJTMYECTBA TEIUIOTHI, HEOOXOMMOTO ISt 1
apooOpa3oBaHus WM OTJAHHOTO IPH KOHICHCALIHH.
21/21 Braxuocts Bo3myxa. CrocoObI OnpeieNieH s BIKHOCTH Bo3ayxa. (mp 20)
Jlabopamopnas paboma Ne3 Hsmepenue eraxcnocmu 8030yxa.
22/22 PaGota ra3a u mapa npu pacumpeHuy. J[Buratesnb BHyTPEHHETO CrOpaHusL. 1
(mp 21, 22)
23/23 [Maposas Typ6una. KI1JI TemmoBoro aurarens. (np 23, 24) 1
24/24 Pemenne 3amad no teMe «ArperaTHble COCTOSHHS BEIIECTBAY 1
25/25 Konmponvnas paboma Ne2 Azpezammuvle cocmosaHus eeujecmea 1
2. DileKkTpHyecKkue siBJeHus (29 yacoB) 29
26/1 | AHann3 KOHTPOJIBHOH paboThl. DINEKTPHU3AIHS TEN IIPH CONPHKOCHOBEHUH. 1




B3aumoneiicTBue 3apsKeHHBIX Teq. (Tp 25)

27/2 Dnekrpockorn. Jnekrpuyeckoe moje. (np 26, 27) 1
28/3 JleMMOCTh 2JIeKTpHYecKOoro 3apsiaa. DaekTpoH. (mp 28) 1
29/4 Crpoenne atoma. O0BsICHEHHUE 3IEKTPUISCKUX siBIeHUHA. (1p 29, 30) 1
30/5 [TpoBoTHHKH, TOJYIPOBOJHUKY U HENIPOBOAHHKH 31eKTpudecTsa. (p 31) 1
31/6 Dnextpuueckuii Tok. IcTOYHUKH 3IeKTpruydeckoro Toka. (mp 32) 1
32/7 DrekTpuueckast 1emnb 1 e€ cocTaBHble yacTu. (mp 33) 1
33/8 Onekrpudeckuil Tok B MeTamax. JlefcTBus aneKTpuyeckoro Toka. Hanpasnenue 1
JJIEKTpUIecKoro Toka. (tp 34, 35, 36)
34/9 Cuna Toka. Enuaunes! cuibel Toka. (ip 37) 1
35/10 Awmrmepmetp. M3mepenue cuibl Toka. (ip 38) 1
Jlabopamopuaa paboma Ne4 Coopxra snekmpuueckoll yenu u usmepeHue cuibl
MOKA HA €€ PA3IUYHBIX YUACIKAX.
36/11 DnexTpuyeckoe HanpspkeHue. Exqunnne Hanpspkenus. (mp 39, 40) 1
37/12 Bonbr™metp. M3Mepenue HanpsbkeHHs. 3aBUCUMOCTD CHIIBI TOKA OT HallPSKEHHUS. 1
(mp 41, 42)
38/13 DJIeKTPUYECKOE COPOTUBIICHHUE TPOBOJHUKOB. EMUHUIIBI CONPOTHBIEHMS. (TIp 1
43)
Jlabopamopnas paboma Ne5 Hzmeperue HanpaxceHus Ha PA3IUYHBIX YUACMKAX
yenu
39/14 3akon Oma jist ygactka nend. (p 44) 1
40/15 Pacuér conpoTuBIIeHUs NPOBOJHUKA. Y AeNbHOe conpoTHBieHue. (1ip 45) 1
41/16 Pemenne 3agad Ha pacyér CONPOTHBIICHUS IPOBOIHIKA, CHIIBI TOKA U 1
HanpspkeHus. (mp 46)
42/17 Peocrarsl. (rp 47) 1
Jlabopamopuas paboma Ne6 Pezynuposanue cuivl moka peocmamom
43/18 Jlabopamopnas paboma Ne7 Hzmepenue conpomusnenus npo8ooOHUKa npu 1
HOMOWU amnepmMempa U 601bmmempd
44/19 IocienoBaTenbHOE COCAUHCHUE MPOBOTHUKOB. (TIp 48) 1
45/20 IMapasenpHOE cOeAMHEeHHEe MPOBOAHUKOB. (Tip 49) 1
46/21 Pemenne 3agad mo temam «CoeanHEHNE IPOBOTHUKOBY, «3akoH OMa 1yt 1
y4acTKa Iemm»
47122 Konmponvnan pavoma Ne 3 «Inexkmpuueckuii mok. Hanpsasicenuey, 1
«Conpomuenenue. CoeOQunenus npoeooOHUK08»
48/23 AHanu3 KOHTPOJIbHOH paboThl. PaboTa ¥ MOIIHOCTH IEKTPHIECKOTO TOKA. 1
(mp 50, 51)
49/24 Enuaune paboTsl 371€KTPUIECKOT0 TOKA, IPUMEHIEMbIE Ha IPaKkTUke. (Imp 52) 1
Jlabopamopuas paboma Ne8 Hsmepenue pabomvi u MOWHOCMU MOKA 8
NeKMPUHecKoll 1amne
50/25 HarpeBanue pOBOTHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jxoyist -Jlenra. (mmp 1
53)
51/26 Kongencarop. (mp 54) 1
52/27 Jlamma HakanuBaHuA. DIIEKTPUUECKIE HarpeBaTeibHbIe Mprbopsl. KopoTkoe 1
3aMBIKaHUe, IpeoxXpaHuTenu. (p 55,56)
53/28 Konmponvnan pavoma Ne 4 «Paboma u MowHoCmb 31eKMPULECKO20 MOKAY, 1
«3axon [ncoyna — Jlenyan, «Konoencamopy
54/29 3auém no meme «dnexmpuueckue a61eHUA) 1
3. DJIeKTpOMarHuTHbIE sABJIeHHs (5 4acoB) 5
55/1 MarnutHoe nosie. MarHutHoe 1ojie npsMoro Tok. MarautHsle JuHuu. (p 57, 1
58)
56/2 MarauTHoe 1oJjie KaTyIIK{ ¢ TOKOM. DJIEKTPOMarHuThl M UX MpUMeHeHHe. (TIp 1
59)
Jlabopamopuas paboma Ne9 Coopka snexmpomazuuma u ucnvlmanue e2o
Oeticmausl.
57/3 IMocTostHHBIE MarHUTEL. MarHUTHOE 110JI€ TIOCTOSTHHBIX MarHUTOB. MarHuTHOE 1
noJie 3emutu. (rip 60, 61)
58/4 JlelicTBHE MArHUTHOT'O MOJIS1 HA IPOBOJIHUK C TOKOM. DJIEKTPUUECKUN 1
nBuratens. (mp 62)
Jlabopamopnas paboma Ne 10 H3zyuenue snekmpuuecko2o ogueamers
NOCMOSIHHO20 MOKA (Ha Modenu)
59/5 KonTpoabHas pagota Ne S DeKTpoMarHuTHbIe sIBJICHUS 1
4. CgeTtoBble siBjieHHUS (9 yacoB)
60/1 AHanmm3 KOHTPOJBHOH padoTsl. MicTounmkn cBeta. PacnipoctpaneHue cera. 1
Buanmoe nBrmxkenue ceetui. (mmp 63,64)
61/2 OTpaxxeHne cBeTa. 3aKOH OTpaXkKeHHs cBeTa. (Ip 65) 1
62/3 ITnockoe 3epkaio. (p 66) 1




63/4 Inockoe 3epkaiio. (p 67) 1
64/5 JInnsel. OnTryeckas cuna JuH3bL. M300pakeHus, naBaemble IMH30i. (p 68, 69) 1
65/6 Jlabopamopunaa paboma Nell Ilonyuenue uzodpasicenus npu nOMowu JuH3bl 1
66/7 Pemenne 3a1a4 mo Teme «CBeToBBIe siBNeHUs Y. ['11a3 u 3penue. (p 70)

67/8 KontpoabHasi pa6ora Ne6 «CBeToBbI¢ sIBJICHUSA 1
68/9 Amnanu3 KOHTpoJsibHOU paboThl. [IoBTOpEeHHE POHAeHHOTO 1

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE 110 ®U3UKE

9 kaacc 102 yacos (3 yaca B He/1eJII0)

®OI'OC A.B.Ileppimknn @usuka 8 kiacc Y4eOHHK 11 00111e00pa30BaTEIbHBIX YUPEKIACHUI
PexomennoBanoMuHuCTEPCTBOM 00pa3zoBanus U HayKu PD

Mocksa OOO «/Ipodan, 2019 rox nznanus

Ne ypoxa Tema KomuuectBo | Koppexrupos
4acoB Ka
1.3aKoHbl ABH:KeHHsI M B3auMoeiicTBus Tes (36 yacoB) 36
1/1. BBoaubli nHCTpYKTaXK. MarepuanpHas Touka.Cucrema otcuéra. (mp 1) 1
2/2. IMepemenienue. (mp 2) 1
3/3. OmnpejeneHne KOOPIMHATHI ABIKYIIErocs tena. (mp 3) 1
4/4. Bxo/IHasi KOHTPOJIbHAS paboTa 1
5/5 AHamm3 KOHTPOJIBHOI paboTH. CKOPOCTH MPSMOIMHEHHOTO PaBHOMEPHOTO 1
JBIKeHus. (ip 4)
6/6 [lepemenieHue npu NpsIMOIMHEHHOM PaBHOMEPHOM JIBIKEHUU. (1Ip4) 1
717 I'pacduxu 3aBHCHMOCTH KUHEMAaTHYECKHUX BEIIMYMH OT BPEMEHH TIPH 1
HPSIMOJIMHEHHOM paBHOMEPHOM JIBH)KCHUH
8/8 Cpenasisi cKOpocTb. (1p 5) 1
9/9 [IpsiMosHeliHOE PaBHOYCKOPEHHOE JIBIKEHME. Y ckopeHue. (p 5) 1
10/10 CKOpOCTB NPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO ABMkeHus. I paduk ckopocTy. 1
(mp 6)
11/11 [lepemenieHue mpu NPSMOIMHEHHOM PaBHOYCKOPEHHOM IBIKECHUU. (Ip 7 ) 1
12/12 [epemenienue mpu NpSMOIMHEHHOM paBHOYCKOPECHHOM ABIKCHUH 0€3 HaualbHON 1
ckopoctH. (mp 8 )
13/13 Jlabopamopnas paboma Nel Hccredoeanue pagHoyckOpeHH020 08udiceHust 6e3 1
HAYANbHOU CKOpOCMU
14/14 Perenne pacu€THbIX 3a/1a4 Ha IPSMOJIMHEHHOE paBHOYCKOPEHHOE JBHKEHUE 1
15/15 I'paduxu 3aBUCHMOCTH KHHEMAaTHYECKUX BETMYMH OT BPEMEHH IIPH 1
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KCHHH
16/16 Pemenne rpadgudecknx 3a1a4 Ha MPSIMOJIMHEHHOE PABHOYCKOPEHHOE JIBHIKEHHE 1
17/17 KontpoabHast pa6ora Nel mo teme "Kunemaruka" 1
18/18 AHanu3 KOHTpoJIbHOW paboThl. OTHOCHTENILHOCTD ABMKEHHU. (TIp 9) 1
19/19 Wueprmansubie cucteMsl otcuéTa.llepsrrit 3akoH HetotoHa. (ip 10) 1
20/20 Bropoii 3akoH Herorona. (mip 11) 1
21/21 Tpernii 3axox HerotoHa. (mp 12)
22/22 CobosHoe magenue tea. (p 13) 1
23/23 JIBmxeHue Tena,0poIeHHOro BepTHKaibHO BBepX.HeBecomocTs (mp 14) 1
24/24 Jlabopamopuas paboma No2 Hsmepenue yckopenusi c60000H020 NAOeHUs, 1
25/25 3aK0H BCEMHPHOTO TATOTEHU. Y CKOpEHHE CBOOOIHOTO MalcHNs Ha 3eMIle U 1
JIpYyrux HeOecHBIX Tenax. (p 15, 16)
26/26 Cua ynpyrocti.Cusa Tpenus. (mmp 17, 18) 1
27/27 [psiMonuHEiHOE M KPUBOJIIMHEHHOE BIDKEHNE. [[BIDKEHNE Tena 1o OKPYKHOCTH € 1
MOCTOSIHHOM IO MOJTyJII0 CKopocThio. (1ip 19, 20)
28/28 HckyccTBeHHBIE cITyTHUKH 3eMiti.Pemenue 3a1ad Ha JBHKEHHE IO OKPY>KHOCTH C 1
MTOCTOSIHHOM 110 MOJTYITIO CKOPOCTRIO. (1p 21)
29/29 Wmmysec Tenma. 3aKoH coXpaHeHus uMITynbca. (mp 22) 1
30/30 PeakTuBHOE nBrxenne.Pakersl. (ip 23) 1
31/31 PelieHne 3a1a4 Ha 3aKOH COXPaHEeHHs UMIYJIbCA H PEAKTUBHOE IBHIKCHHUE 1
32/32 Pabora cuibl. (mp 24) 1
33/33 [oreHnmanpHas U KHHETHYECKas SHeprus. (mp 25) 1
34/34 BrIBoz 3aK0HA cOXpaHEeHHs MeXaHHIECKOH dHeprud. (mp 26) 1
35/35 Pemienue 3a1a4 no teme "JlnHamMuka.3aKOHbI COXpaHEHHUs B MEXaHUKe" 1
36/36 KontpoabHast padora Ne2 mo teme "/[unamuka. 3aKoHbI COXpaHEeHHs B 1

MexaHuke'




2.MexaHH4YeCKHe KoJieDaHus U BOJHBIL. 3BYK. (14 yacoB)

37/1 Amnanus KOHTpoJbHOH padoTsl. KonebarensHoe nemkenne.CBoOOaHbIE 1
kosiebanus.Konebatenpuble cucteMbl. MasTHHK. (TIp 27)
38/2 Benmmunnel, XapakTepusyronmye koyebaresbHoe ABIKeHue. (mp 28) 1
39/3 lapmonmyeckue koedanus. (mp 29) 1
40/4 Jlabopamopuas paboma Ne3 Hccredosanue 3a8ucumocmu nepuood u 4acmomaol 1
C80000HBIX KOJICOAHUT MASIMHUKA 0T €20 ONUHbL
41/5 3aryxaronme Konebanus. BeinyxaeHabie konebanud. (mp 30) 1
4216 Pesonanc. (mp 31) 1
4317 Pacnipoctpanenne konebanuii B cpene.Bosnst. (ip 32) 1
44/8 Jnmaa BoHBEL. CKOPOCTh pacnpocTpaHeHus BosH. (mp 33) 1
45/9 Hcrounuku 3Byka.3BykoBbIe KoneOanus. (np 34) 1
46/10 BeicoTa, TeMOp ¥ IPOMKOCTB 3ByKa. (1mp 35) 1
47/11 PacnipocTpanenne 3Byka. 3ByKoBbIe BOJHEL (T1p 36) 1
48/12 OTtpakeHne 3ByKa. DX0. 3ByKOBoO# pe3oHaHc. (mip 37) 1
49/13 Pemenne 3amau nmo Teme «MexaHHIEeCKHE KOIEOAHNs U BOJIHBL 3BYK» 1
50/14 KonTtposbHasi pagoTa Ne3 Mexannueckue Kojie0aHHsi 4 BOJHbL3BYK. 1
3. DuiekTpoMarHuTHoe noJe. (24 yaca) 24
51/1 AHanm3 KOHTPOJILHOH paboThl. MarHuTHOE TI0JIe U ero rpaduieckoe 1
n3o6paxenue. OJHOPOHOE U HEOJHOPOTHOE MArHUTHBIE ouisl. (§ 38)
52/2 HanpasjieHre TOKa U HalpaBJIeHHE JIMHUI ero MarHuTHOro nouist (§ 39) 1
53/3 OOHapy)KeHHE MAarHUTHOTO TOJNA IO €ro JACHCTBUIO Ha JIIEKTPUYECKHH TOK. 1
ITpaBuno nesoii pyku (§ 40)
54/4 Wuaykuus MarHuTHOTo mmodst (§41) 1
55/5 MarHuTHbI#H 0TOK (§ 42) 1
56/6 SIBJieHUE 3IEKTPOMArHUTHOM HHAYKIWMH (§ 43) 1
57/7 Jlabopamopuas paboma Ne 4 «3yyenue sa61eHus 31eKMPOMASHUMHOU UHOVKYUUY 1
58/8 Hanpasiienne WHIYKIIMOHHOTO ToKa. [Tpasuiio Jlerta (§ 44) 1
59/9 SBnenue camonHaykunu (§45) 1
60/10 [Monyyenue u nepenava mepeMEeHHOTO TEKTPHIECKOro Toka. Tpancdopmarop 1
(§ 46)
61/11 DnekrpomarauTHOe mmose (§ 47) 1
62/12 DJIeKTPOMArHUTHBIE BOJIHBI (§ 48) 1
63/13 Konzencarop 1
64/14 KonebarenpHblii KoHTYp. [TonyueHue 2IeKTpOMAarHUTHBIX Kostebanuii (§ 49) 1
65/15 TIpyHUMIIB paaHOCBs3H U TeseBuaeHust (§ 50)
66/16 DyieKTpOMarHuTHas npupoja ceera (§ 51,52) 1
67/17 Ipenomienne cBera. PU3MUIECKHIA CMBICI MOKa3aTens npeixomieHus (§ 53) 1
68/18 Jucnepcus ceeta. [{sera ten (§ 54) 1
69/19 Criekrpockor u criektporpad (§54) 1
70/20 Tumbl onTHyecKux cnektpos (§ 55) 1
71/21 Jlabopamopuasa paboma Ne 5 «Habniodenue cniouHo2o u auHetnyamsix CHeKmpos 1
UCTYCKAHUSLY
72/22 [Tornomenne M wucnyckaHue cBeTa aroMamu. lIpoucXokieHHe JHUHEeHYaThIX 1
crekTpoB (§56)
73/23 Pemenne 3a/1a4 Ha AIEKTPOMArHUTHBIC KOJIEOaHHsI ¥ BOJIHBI 1
74124 KoHTpoJbHas pagota Ne 4 no Teme «JIeKTPOMArHUTHOE M0JIe» 1
4. Ctpoenune aToMa H aTOMHOr0 sigpa (20 yacoB) 20
75/1 AHanu3 KOHTpOJIbHOHM paboTel. PagnoaktiBHoCTh. Mopenu atomoB (§ 57) 1
76/2 PajnoakTHBHBIE TIPEBpaleHUs] AaTOMHBIX siep (§ 58) 1
7713 DKCrepUMEHTAILHBIE METO/IbI UCCIIeI0BaHus YacTHil (§ 59) 1
78/4 Jlabopamopnass ~ paboma Ne 6  «H3zmepenue — ecmecmeenHno2o 1
PAOUAYUOHHO20 (POHA DO3UMEMPOMY
79/5 OTKpBITHE MPOTOHA U HeWTpoHa (§ 60) 1
80/6 CocraB aToMHOrO siapa. SnepHsie cuibl (§ 61) 1
81/7 Oueprus cBsizu. [ledexr mace (§62) 1
82/8 Pemenue 3amad Ha JeEKT MACC M DHEPTHIO CBSI3U ATOMHBIX SIJIEp 1
83/9 Jenenue siiep ypana. Llennas peakuus (§ 63) 1
84/10 Jlabopamopnas paboma Ne 7 «H3yuenue Oenenus sopa ypawa no 1
Gomoepaduu mpexosy
85/11 SnepHuslit peakrop. [IpeoOpazoBanue BHyTpeHHEH SHEPTrUH aTOMHBIX SAEp 1
B DJIEKTPHYECKYIO dHEPTHIO (§ 64)
86/12 AtomHas sHepreTuka (§ 65) 1




87/13 Buonornueckoe neiicteue paauaumu (§61) 1
88/14 3aKoH paaroaKkTHBHOro pacmaja (§ 66) 1
89/15 TepmosiaepHas peakius (§ 67) 1
Jlabopamopnas paboma Ne 8 « H3yuenue mpexos 3apsasicenHbix yacmuy
no 20mosvim pomozpagpuamy (8vinoausemcs 0oma)
90/16 DreMeHTapHbIe YaCTULBI. AHTHYACTHULIBI 1
91/17 Pemenne 3amau Ha 1edeKT MacC M DHEPTHIO CBSI3W ATOMHBIX slep, Ha 1
3aKOH PaJIMOAKTUBHOTO Pacmajia
92/18 KouTpoJbHuas paGora Ne 5 mo Teme «CTpoeHHe aToMa W aTOMHOIO 1
siapa. McnoJib30BaHue JHEPIHH aTOMHBIX siIep»
93/19 AHau3 KOHTPOJIbHOM paboThl. PeleHue 3anay 1
94/20 | Hmozosasa duaznocmuueckas paboma 1
5.Ctpoenne u 3posonus Beeaennoii (S 9) 5
95/1 AHanu3 KOHTposbHOH paborsl. CocCTaB, CTPOCHHE M IPOMCXOXKICHUE 1
CounreuHoii cuctemsl (§ 68)
96/2 Bonpmme mmanetsr ConHedHoM cucteMsl (§ 69) 1
97/3 Mausie Tena Cosnaeunoit cuctemsl (§70) 1
98/4 Crpoenue, nsiny4deHus u sBosronust ConHna u 38e31 (§ 71) 1
99/5 Crpoenue u 3Bomoliust Beenennoit (§ 72) 1
IToBTOpEHUE 3
100/1 3aK0HbI B3aUMOJEUCTBUS U ABIKEHUS TEl 1
10172 MexaHnueckue KoJeOaHus i BOJHBI 1
102/3 DIIEKTPOMArHUTHOE TI0JIe 1
Y4eOHo-MeTOAUYECKOE O0ecTedeHne
Y4eO0HO0-MeTOAMYeCKHEeNnocoous
Ne ABTOp, Ha3BaHUE

ITporpamma kypca Gpusuku 11t 7—9 kiaaccoB 00pa3zoBarenbHbIX opranu3zanuii (asropst H.B.




®unonosud, E.M. ['yTHHK)

1 | ®usuka. 7 knacc. Merogudeckoe nocooue /H. B. dunonosuu. M.: JIpoda, 2018.

2 | ®usuka. 8 kiacc. Meroanueckoe nmocobue /H. B. ®unonosud. M.: JIpoda, 2018

3 | ®usuka. 9 kimacc. Meroanueckoe nmocobue /A.B.Ilepeimikun, E.M.I'ytauk, M.: JIpoda, 2018
Pabouas rerpans no ¢pusuke 7xnacc A.B.I1€ppimkun,M.,«Ox3amen»,2016

4 I'pomuieBa O.H., KoHTposibHBIEC U caMOCTOATENbHBIE paboThI, 7Ki1acc, M., «9k3amen»,2015

5 I'pomrera O.H., KorTponbHbIe U camocTosITeNIbHBIE paboThl, 8 Kiacc, M., «Qk3amen»,2015

6 I'pomiieBa O.H., KortponbsHbie U camocTosiTennbHbIe paboThl, 9kitace, M., «9x3amen»,2015

7 | ®usuka. [Junakruueckue marepuansl. 7 kiaacc. A.E. Mapon; A.E. Maposn, M., Jlpoda, 2013

8 | ®usuka. [lunakruueckue marepuansl. 8 kiaacc. A.E. Mapon; A.E. Maposn, M., Jlpoda, 2013

9 | ®uszuka. Aunakruueckue matepuansl. 9 knace. A.E. Mapon; A.E. Mapon, M., Jlpoda, 2013

10 | Coopuuk 3anad o ¢usuke st 7-9 kiaccoB 001meodpa3oBaTeNbHBIX yupexkaeHuil. B.1.
Jlykamuk, B.M. Meiinep, E.B. BanoBa — IIpocsemienue, 2015.

KOHTpOJILHO-I/I3Mepl/ITe.]ILHl)Ie MaTEpHaJibl

No ABTOp, Ha3BaHUE

1. | U.B.I'ogoBa ®u3uka 7xnacc KonrposnpHbie padoTsl B HOBOM (popmare M. «HTemnexr
Hentp» 20151

2. | N.B.I'onoBa ®usuka 8xinacc KonrponbHbie paboThl B HOBOM dopmare M. «HTEIIIeKT
Hentp» 20131

3. | C.b.bo6ommna [Ipomexxyrounoe TectupoBanue 9 kimace M: «Ox3ameny» 2014r

4. | NU.B.I'onoBa ®uzuka 9xnacc KontposbHbie paboTel B HOBOM (hopmate M. « MHTEIIEKT

Lentp» 20131

3.]'IeKTp0HHbIe y‘{eﬁﬂble H3TaAHUA

1.®du3uka. bubnuoreka HarIAgHBIX Tocoouid. 7—11 kimaccel o
penakuueit H. K. Xannanona).

2- JIabopaTtopHble paboThI IO GHU3UKe. 7 KiIacc (BUpTyalbHas
dbusndeckas gabopaTtopus).

3.JIaGopatopHble paboThI 1o (hu3uke. 8 Kace (BUpTyanbHas
dbusndeckas gabopaTtopus).

4.JIaGopatopHble paboThl 1o (usuke. 9 knace (BUpTyanbHas
dbusndeckas gabopaTopus).




