


IHOACHUTEJIBHASA 3AIINCKA

Hannast pabodast mporpamma npennazHauena aist 10, 11 xkmaccoB MBOY «XonmoBckas
COLI nmenn A. A. JIyueHKO» M COCTaBJ€HA B COOTBETCTBHHM C TPEOOBAHMSIMM CIEIYIOLIMX
HOPMAaTHBHBIX TOKYMEHTOB:

1. denepanbHOr0 TrOCYJApCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAApTa CpPEIHEro
obmero obpazoBanus (o6HoBIeHHBIH PI'OC COO), yTBEpKACHHOr0 NprUKa3oM MUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit ®@enepanuu ot 12.08.2022 r. Ne 732, (¢ UBMEHEHHUSIMU) U C
yuetoM @DenepanbHON 00pa3oBaTeNbHOW IPOrpaMMbl  CpeAHEro o0Imero oOpa3oBaHMs,
YTIBEpPXKJIEHHOM npuka3oM MuHucrepcrBa npocsenieHus Poccuiickoit @enepanuu or 18.05.2023
Ne 371 «O6 ytBepxneHun ¢enepaabHON 00pa30BATEIBbHOM MPOrpaMMbl CpPEIHEro OOLIETo
o0pa3oBaHUs;

2. ®enepanbHoil paboueil mporpaMmbl cpeaHero obmiero ob6pazoanus «DOU3NUKA»
(6a3oBbIit ypoBenb) (st 10-11 kiaccoB 06pa3oBaTenbHbIX Opranusanuii) — Mocksa, 2023 r.;

3. denepanpHO pabodeil mporpaMmbl BOCIUTaHUS B cocraBe DenepanbHOR
o0pa3oBaTeIbHOM MpOrpaMMbl CpedHero oodmero oOpa3oBanus (mpuka3 MuHUCTEpCTBA
npocenieHust Poccutickoit @enepanuu ot 18.05.2023 1. No 372);

4. OcHOBHOM 00pa30BaTENbHOM MpPOrpaMMbl cpenHero obdmiero oodpasoBanuss MBOY
«Xommosckasi COIl umenu A. A. JlynieHko,

5. [TonoxxeHust o paboueii mporpamme;

Y4eOHUKHU:

- «Dusuka», 10 knacc:yueOHUK sl 001Ie00pa3oBaTENbHBIX OpPraHu3aluii: 0a30BBIA U
yrinyonenusiii ypoau / I'.S.Mskumes, b.b.byxosues, H.H.Corckuii/ 9-e¢ uzn., - M., Mockaa,
«IIpocsemenue», 2022.

- «®uzuka», 11knacc: ydyeOHHMK Ui 00IIe00pa3oBaTENbHBIX OpraHU3aluii: 0a30BbBIA U
yrayonenusiii ypoau / I'.5.Mskumes, b.b.byxosie, B.M.Uapyrun/ 10-¢ u3a., - M., Mockaa,
«[IpocBemenue», 2022.

dusnka Kak Hayka o Haubosiee oOLIMX 3aKOHAaX IPUPO/IbI, BHICTYIIAs B KAYECTBE yU4eOHOI 0
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHMH 00 OKpPY)KalOIIEM MHUpE.
HlkonbHbI Kypc OHU3MKM — CUCTEMOOOpa3yroUMi JJIsl €CTECTBEHHO-HAayUHbIX YueOHBIX
IIPEMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJIECHUN, H3y4aeMbIX
XUMHEH, Onosoruen, (u3u4ecKkoi reorpadueii U actpoHomuei. Vcrnonb30BaHUE U aKTHBHOE
npuMeHeHue (GU3UYECKUX 3HAHUM oOmpeaenser XapakTep M pa3BUTHE pa3HOOOPa3HBIX
TEXHOJIOTHH B cdepe HSHEPreTuKd, TPAHCIOPTA, OCBOCHUS KOCMOCA, IIONYYEHHUS HOBBIX
MaTepHaJIOB C 3a/laHHBIMU CBOWCTBAMH M ApYyrux. M3ydyenue (Gpu3nKu BHOCUT OCHOBHOH BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTUHBI MUPa 00y4aromuxcs, B OpMUPOBAHNE YMEHUI
IIPUMEHSATH HAyYHBIH METOJ] IIO3HAHMS TP BBIIIOJIHEHUN UMH Y4€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca Gu3MKHU 171 YPOBHSI CPEIHETO 00IIEro 00pa3oBaHUs MOJIOKEH PsiJl UIIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MTOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBJISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCceX paslesioB (HU3MKU, BKIIOYAET KaK BOMPOCH KIACCHUYECKOW, TaK U
COBpeMEeHHOU (PH3HKH.



Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ Hell MaTepual Kypca pu3uku 00beIUHEH BOKPYT
¢usnyeckux Tteopuil. Beaymmm B Kypce sBisiercss (OpMHpPOBaHHE IpEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I10JIE.

Hoesa eymanumapuszayuu. E€ peanuzanus npeamnoaraeT UCHOJIb30BaHHE T'YMaHUTApHOTO
noTeHuaNta (U3NYeCcKol HayKH, OCMBICICHHE CBSI3U Pa3BUTHUS (U3UKH C pa3BUTHEM OOIECTBA,
a TaKkKe ¢ MUPOBO33PEHY €CKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU TPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusmku mpeamnosaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUII0KEHUI U3ydeHHBIX TEOpUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs IOCPEICTBOM BBEACHHS JJIEMEHTOB COJAEpXKaHMUS,
MOCBSIIIEHHBIX 3KOJOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPbHIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX AEHUsI TPOOJIeEM pallMOHAIbHOIO IPUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMH 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CPEAHEr0 OOLIEro oO0pa3oBaHMS
SABIIIOTCA  (u3nueckue Teopuu (PpopMHpOBAaHUE MPEACTABICHUH O CTPYKTYype HOCTPOECHHUS
¢bu3znyeckoil TeopuH, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHILMUIOB B COBPEMEHHBIX
NPEACTABICHUAX O MPHUPOJAE, I'PAHUILIAX MPUMEHUMOCTH TEOpPHUH, AJISI OMHCAHMS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U POLIECCOB).

CucTeMHO-IeSITENbHOCTHBIN MOAX0 B Kypce (PU3HKHU peann3yeTcs MPexe BCEro 3a CUEr
OpraHu3alfK SKCIEPUMEHTAIBLHONW JeITenbHOCTH oOydaromuxcs. J{ns 6a3oBoro ypoBHsS Kypca
(GU3MKH — ATO HCIOJIb30BaHHWE CHUCTEMbI (POHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
nabopaToOpHBIX paboT, KOTOpbIe B MporpamMme Mo (u3nKe OObEIWHEHBI B OOIIMN CIHCOK
y4EHHYECKUX MpaKTUYeCKuX paboT. BrineneHue B yka3aHHOM IepedHe j1abopaTOpHBIX pador,
MPOBOAMMBIX JJIsi KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacTHUKaMHU 00pa30BaTebHOrO
mpolecca UCXos U3 0coOOEHHOCTEH MIaHWPOBaHUS U OCHallleHus: kabuHera ¢usuxu. [Ipu sTom
o0ecreunBaeTcss OBJaJieHHe OO0YyJaroNMMHUCS YMEHHUSIMU MPOBOAUTH KOCBEHHBIE H3MEpEHUS,
WCCIIEZIOBAHUS 3aBUCUMOCTEH (M3NYECKUX BEIUYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpKE
MIPEJI0KEHHBIX THIIOTES.

bonpiioe BHUMaHME yIEISETCsl PELICHUIO pacY€THBIX U KaueCTBEHHBIX 3ajad. [Ipu atom
JUI pacu€THBIX 3a/1a4 IPHOPUTETOM SBJIAIOTCS 3aJ]auyl C ABHO 3a/laHHON (hPU3MUECKO MOJIENbIO,
MIO3BOJIAIOIIME MPUMEHATh H3YyYEHHBbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJHOIr0 pasjena
Kypca, Tak 1 UHTETpUpys 3HAHUS U3 pa3HbIX pa3zeioB. /s KauecTBEHHBIX 3a]a4 IPUOPUTETOM
SBJIIIOTCS 3aJaHUsl Ha OOBSCHEHME MpPOTEKaHMUs (U3NYECKUX SBJICHUH M MPOLECCOB B
OKpYy’Karolel »u3HU, Tpedyromue BbIOOpa (U3MYECKOM MOAenH AJis CUTyalldd MPaKTHKO-
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obOecrieyeHUI0 y4eOHOro mpoiiecca 0a30BbI YPOBEHb Kypca (PH3WKM Ha YPOBHE CPEIHETO
o0mrero oopa3oBaHUs JODKEH M3ydaThbCsl B YCIOBUSX NMPEIMETHOrO KaOMHeTa (U3MKWA WU B
YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOr 0 LUKIA. B xabunere
(bu3MKH OHKHO OBITH HE00X0ANMOE JIabopaTOpHOE 000PYLOBaHKE /1JISl BBIMOIHEHUS YKa3aHHBIX
B TporpamMme 1o (u3MKe YYEHHUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTpAIlMOHHOE
o0opyIoBaHUE.

JlemoHcTpanmonHoe o0OopynoBaHue (GOpMHUPYETCS B COOTBETCTBUM C IPUHILIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH U OOECIeYyMBAET MOCTAHOBKY MEPEUNCICHHBIX B MPOrpaMMe IO



(U3KMKe KIIOYEBBIX IEMOHCTpAIMN IS HMCCICAOBAHUS HM3y4aeMbIX SBJICHUH W IPOIIECCOB,

SMIOUPUYECKUX U (yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTropHoe oOopylnoBaHUE I YYEHHMUECKHUX HPaKTHUECKUX paboT (opmupyercs B
BHJIE TEMaTHYECKUX KOMILJIIEKTOB W oOecreuynBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha ABYX
obOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1a0opaTOpPHOrO OOOpYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAaHWU AHAJOTOBBIX M IIU(POBBIX MPUOOPOB, a TaKKe

KOMIIBIOTCPHBIX UBMEPUTCIIbHBIX CUCTEM B BUJIC III/Iq)pOBI)IX Ha60paTOpHﬁ.
OCHOBHBIMH HeJIIMHU U3YYCHUS (1)I/I3I/IKI/I B O6HI€M O6p330BaHI/II/I SABJIAOTCA:

dbopMHUpOBaHHME WHTEpPEca M CTPEMJICHUS OOYy4YaloIUXCS K HAyYHOMY HW3YYCHHIO
MPUPOABI, Pa3BUTHE X UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPENCTaBICHUH O HAYYHOM METOA€ TO3HaHus U  (QOopMHpOBaHHE
HCCJIEZIOBATENILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

dbopMUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

dbopmMupoBaHuEe YMEHUN O0BSACHSITH SIBJICHUS C UCHOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O ponu (PU3UKHU JJIsI pa3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne ITHX Iieliell 00ecrevynBaeTcs PEHICHUeM CISIYIIIUX 3a1ad B IpoIecce
M3Y4YeHHS Kypca (U3HKH Ha YPOBHE CPEIHEr 0 00IIero ooOpa3oBaHus:

MpUOOpETEHNE CUCTEMbI 3HaHUK 00 00MMX (PU3MUECKHUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSX, BKIIIOYAs] MEXaHUKY, MOJICKYIISIPHYIO (DU3UKY, dJIEKTPOIUHAMHUKY, KBAHTOBYIO
(GU3MKY U 3JIEMEHTbI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHHH NPUMEHITh TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS
(GU3NYECKUX SBICHUH B TPUPOAE W Ul TPHHATHS TPAKTUYCCKHX PpEIICHUW B
IMOBCETHEBHOM KHU3HHU;

OCBOCHHE CIIOCOOOB pEIICHHS pPAa3JMYHBIX 3aJa4 C SBHO 3aJaHHOW (H3UYECKOM
MOJIENbI0, 3aJad, IMOJpa3yMeBaIONIMX CaMOCTOSATENbHOE co37aHue (U3NYECKOM
MOJIENH, aZIeKBaTHOW YCIIOBUSIM 3aJauu;

MOHUMaHWe (PU3MYECKHX OCHOB W TIPUHIIUIIOB JIEWCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPELY;

OBIIAZICHHE METOJaMHU CaMOCTOSATEIbHOI'O TUIAHUPOBAHUS M MPOBEACHUS (U3NUECKUX
OKCIIEPUMEHTOB, aHalM3a W  HMHTEpIpeTanud  WHQPOPMAIMH,  OINpPEACIICHHUS
JIOCTOBEPHOCTH MOJIY4EHHOTO pe3yibTaTa;

CO3JIaHKE YCJIOBUH JUIS PA3BUTHUSI YMEHHI MPOCKTHO-MCCIENOBATEIbCKON, TBOPYECKOM
JEeSITEIbHOCTH.

Ha uzydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypPOBHE CpEaHEro o0Imero oopa3oBaHUS
orBoautcst 136 yacos: B 10 kimacce — 68 vacoB (2 waca B Heneno), B 11 kmacce — 68 gacos (2
yaca B HEJICIHO).

[Ipennaraemslii B mporpaMMe o ¢pu3uKe rnepedyeHsb Ja00paTOpHbIX U MPAKTUUYECKUX padoT
SBISICTCS PEKOMEH/IOBAaHHBIM, YYHTENb JENAeT BHIOOpP MPOBEICHHS JIAOOPATOPHBIX paboOT |
OIBITOB C Y4ETOM MHIMBHIYaJbHBIX 0COOCHHOCTEH 00yUYaIOIIHX CSl.



COILEPKXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHUS
®usznka — Hayka o mnpupoae. HayuHble MeToApl NO3HaHUSA OKpyXkarwmero mupa. Ponb
9KCIEPUMEHTAa U TEOPUU B IIPOIIECCE MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PUBHKE.
MonenupoBanue pu3NYECKUX ABICHHUI U mpoieccoB. Hayunbie runore3pl. @U3ndecKre 3aKOHbI
U TEOpUHU. ['paHuIIBI MPUMEHUMOCTU (PU3HUYECKUX 3aKOHOB. [IprHIIMI COOTBETCTBUS.

Poms m wMecto ¢Qusukum B (GOpPMHUPOBAHUHM COBPEMEHHOW HAay4YHOW KapTUHBI MHpPA, B
IIPAKTUYECKOMN EATEIBHOCTH JIFO EH.

Jemoncmpayuu

AmnaioroBsle U IU(POBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHbIE JATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHMYEecKOoro ABWkeHus. Cucrema orcuéra.
Tpaexropus.

[lepemenienne, cKoOpocTh (CpenHsSsi CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M  YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU Ha OCU cuUcTeMbl KoopauHaT. Clio)keHHe NepeMelleHud u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIDKEHUE. [paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MYTH U TIEPEMEIICHUS] MaTEpUATIbHON TOUYKH OT BPEMEHHU.

CBoOonmHOE azieHne. Y CKOpEHUE CBOOOTHOTO MaJICHUsI.

KpuBonuueitnHoe aBuxeHune. J|BrmkeHne MaTepruaabHON TOYKH MO OKPYKHOCTH C TTOCTOSTHHOW TI0
MOJIYJIFO CKOpPOCTBIO. YTJIOBasi CKOpPOCTh, JMHEHHass CKOpocTh. Ilepmom W dacrora oOpamieHusl.
L[eHTpOCTpEMUTEIBHOE YCKOPEHHE.

TexHuueckne yCTpoWCTBA W MPAKTUUECKOE MPUMEHEHHE: CIHAOMETpP, IBH)KEHHE CHApSIOB,
LEMHbIE U peMEHHBIE TIEpelayn.

Jemoncmpayuu

Monenb cucreMbl 0TCUETA, HILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTUK JBKCHHUS.

[IpeoOGpa3zoBanue IBMKEHUN C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenue neuxeHus tena, OpOUISHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOJHOIO NajgeHusl.

Hanpanenue ckopocTu npu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

N3yuyeHune HepaBHOMEPHOI'O JBUKEHHUS C LIEIbIO OMPEIEIEHNUs MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEGHUST MEXAY IyTSAMHU, MPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATEIHHBIC
paBHbBIE MPOMEXKYTKH BPEMEHU MPH PAaBHOYCKOPEHHOM JABMIKEHUW C HAYaJlbHOW CKOPOCTHIO, PaBHOU
HYJIIO.

N3yueHune nBUKEHUS MIapUKa B BA3KOH XKHUIKOCTH.

N3yueHune nBuxeHus Tena, OpoueHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuka



ITpunuun otHocutTenbHocTH ['anmunes. IlepBbiii 3akoH HprloToHa. MHepuuanbHbIE CHUCTEMBI
oTCcuéra.

Macca Ttena. Cuna. [IpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa miig MaTepraibHOU
Touku. Tpetuii 3akoH HproTOHA 1711 MaTepraibHBIX TOUEK.

3akoH BceMupHoro tarorenus. Cuna tspkectu. [lepBas kocmMuyeckass CKOpPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, cKonbkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBKEHUs U cuja TpeHus mnokod. Kosdduuument tpenus. Cunma cCONpOTUBICHHS NPU
JBUKEHUU TEJa B KUJIKOCTH UJIM Ta3e.

[TocrynarenbHo€e U BpalaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpameHus. llnedo cuibl. YcnoBusi paBHOBECHS TBEPAOrO
Tena.

TexHuyeckne yCTPOMCTBA W MPAKTUYECKOE IMPUMEHEHHE: NOAIIMIIHHUKA, JIBHKECHHE
VCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHune UHEPUUH.

CpaBHeHUE MacC B3aUMOEHCTBYIOIIUX TEJl.

Bropoii 3akon HetoToHA.

H3mepeHnue cui.

CnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT e(popMalinu.

HesecomocTs. Bec Tena npu ycKOpeHHOM OABEME U TTaJICHUU.

CpaBHEHHE CHJI TPEHHUS IOKOSA, KAUEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBECHS TBEPAOro Tena. Buasl paBHOBeCHS.

Yuenuyeckuii sxcnepumenm, 1abopamopusie pabomuol

N3ydenue aBmxeHus 6pycka Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIMX B NMPY>KUHE M PE3UHOBOM 00paslle,
OT ux JedopMalni.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOIO TeJA, UMEIOIIEr0 OCh BPALICHUS.

Tema 3. 3axonvt coxpanenusn 6 mexaHuke

NmMnynbc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUAIbHBIX To4deK. VMITyiabC CHIIBI U
M3MEHEHHUE UMITYJIbCA TeNa. 3aKOH COXpaHEHUs UMITyJbCca. PeakTuBHOE NBUKEHUE.

PaboTra cuiiel. MOIIHOCTE CHIIBI.

Kunernueckas sHeprus MmaTepuaibHOU Toukd. Teopema 00 M3MEHEHUH KUHETHYECKON YHEPTHH.

[MorenuuanbHass SHeprus. [loTeHnmWanpHas SHEpPrust ympyro neGopMHpPOBAaHHOW MPYKHUHBI.
[TorennuanbHas SHEPrus Tena BOJIM3HU MOBEPXHOCTH 3EMIIH.

[ToreHumanbHble W HEMOTEHHHANbHbIE CHIbI. CBs3b pabOThl HEMOTEHIMANBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPrUM CUCTEMbI TeJl. 3aKOH COXPAaHEHUS MEXaHUUECKON YHEPruu.

Ynpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: BOAOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBM)KEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTnBHOE IBM>KEHHE.

Ilepexon NOTEHIIMANBHOM 3HEPTUU B KHHETHUECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

N3ydenune abCoMOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI C U3BMEHEHHEM MEXaHWYECKOW SHEpruu Tejla Ha ImpuMepe
pacTsKEHUsT PE3UHOBOIO JKI'yTa.

Pa3nen 3. Mousekyasipaas ¢pu3nKa ¥ TEPMOJIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOTL MeopUl

OCHOBHBIE TOJIOXKEHUS MOJICKYIIPHO-KHHETHUYECKONH TEOpPUUM M HMX OMNBITHOE OOOCHOBAHUE.
Bbpoynosckoe nBuwxkenue. Juddysus. Xapakrep ABMKEHHS M B3aUMOJAEHCTBUS YacCTHIl BEIIECTBA.
Monenu cTpoeHus Ta3oB, KHUAKOCTEN U TBEPABIX TEJI U O0OBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX
Mozxener. Macca u pazmepsl Mosiekyil. Konnuectso Bemecrsa. [locrossnaas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. Ilkana temneparyp Lienscus.

Mogens wupneanpHoro raza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKOM Teopuun
ujeaJbHOro rasa. AOCOJIOTHAs TeMmIepaTypa Kak Mepa CpeAHell KMHETHYECKOW SHEpruu TEerIoBOro
nBrkeHus dactul rasa. lllkana temneparyp Kenbuna. I'azoBble 3akoHbl. YpaBHeHHe MeHneneeBa—
Knanelipona. 3akon J[laneroHa. M3ompoueccsl B HAEAaIbHOM TIa3€ C IOCTOSHHBIM KOJIMYECTBOM
BelecTsa. I'paduueckoe mpeacTaBiIeHue H30IPOLIECCOB: U30TEpMa, U30X0pa, U300apa.

Texuuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: TePMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, 10Ka3bIBAIOLINE TUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJIEKyJl OPraHUnYecKuX
COEJIMHEHMI.

OmnpITe! 110 U (D DY3UN )KUIKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbiTa [lITepHa.

OnbITHI, 10KA3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOT O B3aUMO/ €1 CTBHSI.

Monens, WIUTIOCTpUpYIOLIAs IPUPOAY AABICHUS I'a3a Ha CTEHKU COCYa.

OnbIThl, WITIOCTPUPYIOLIME YPABHEHUE COCTOSHUS H1€aJIbHOIO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, iabopamoprvie pabomul

Omnpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAYy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOr 0 rasa.

Tema 2. Ocnoebl mepmoounamuxku

Tepmoannamuyueckas cucremMa. BHyTpeHHss SHeprus TepMOAMHAMUYECKONW CUCTEMBI U CIIOCOOBI
e€ u3meHenust. KonmuectBo TemioTs! ¥ paboTa. BHYTpeHHSs sHEprus 0JHOATOMHOI'O MJ1€aIbHOIO rasa.
Bunel rtensnonepenauu: TENMJIONPOBOAHOCTb, KOHBEKLMS, U3JIydeHUE. YJIelbHas TEII0EMKOCTh
BenlecTBa. KonmyecTBo TEIIOTH! IPU TEIIONEPEsaye.

[Tonstne 06 ammabatHoM mporecce. [lepBblii 3aKOH TEpMOAMHAMHUKH. [IpUMEHEHHE IEpBOIrO
3aKOHA TePMOJMHAMMKH K u3ornpoueccam. I'paduueckas nuHTepnperanus paboTsl rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMOoCTh MpOIIecCcoB B IPUPOIE.

Tennosble MammHbl. [IpuHIUOBL JeHCTBUS TenjaoBbIX MamuH. [IpeoGpa3zoBaHus SHEpruu B
TeruioBbIX MammHax. Koadduuuent nmonesnoro aeiictBust tensoBoil MamuHbl. I{ukin Kapho u ero
KO3 (PPHUIMEHT MOJIE3HOT0 A CTBUSL. DKOJOTHUeCKHe MPOOIeMbl TEIMI03HEPreTUKH.

TexHuueckne ycTpolcTBa M NMPAKTHUECKOE NMPUMEHEHUE: JABUTraTeb BHYTPEHHErO0 CrOpaHMs,
OBITOBOM XOJOAMIFHUK, KOHAUIIMOHED.

Jemoncmpayuu



V3MeHeHre BHYTPEHHEH SHEpruM Teja MPU COBEpPLICHHH Pa0OThI: BBUJIET MPOOKH U3 OyTHUIKH
noJ JeHCTBHEM CXaToro BO3/AyXa, HarpeBaHue H¢upa B JATYHHOM TpyOke NyTEM TpeHus
(BU1€01IEM OHCTpALIHS).

N3meHeHne BHYTpEHHEH SHEPruu (TeMITepaTyphl) Tella IPH Teruionepenaye.

OmnpIT Mo a1MabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUsl, PEAKTUBHOI' O IBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn éeuecmea. Pazoevie nepexoodvt

ITapooOpa3oBanue u koHzaeHcanus. Mcnapenune m kunenue. AOCOMIOTHAs U OTHOCUTENbHAs
BJIQXKHOCTh Bo3ayxa. HacelmeHHbli mnap. YnenpHas Temiora napooOpa3oBaHusa. 3aBUCHUMOCTh
TEMIIEPATypbl KUIIEHUsI OT 1aBJICHUSI.

TBépnoe teno. Kpucrammmueckue um amopdubie Tena. AHM30TPOINHUS CBOWCTB KpPHUCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTtepuaisl. [aBneHne u kpuctauin3anus. Y aenbHas TEIoTa
iaBieHus. Cyoiumanus.

VYpaBHEHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoiicTBAa M INPAKTUYECKOE IIPUMEHEHHE: TUIPOMETP M IICHUXPOMETD,

KaJIOpUMETP, TCXHOJIOI'MHU IIOJYYCHHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHCIC HAaHOMATCpHUaJIOB, U
HAaHOTCXHOJIOI'H.

Jlemoncmpayuu

CBOiICTBA HACHIIIEHHBIX MTAPOB.

Kunenue npu noHM>XeHHOM JaBJICHUH.

CriocoObl M3MEpEHUs BIIAYKHOCTH.

HaGnronenne HarpeBanus  IJIaBJIEHUS KPYCTAJIIMIECKOTO BEIIECTRA.
JleMOHCcTpanus KpucTalioB.

Yuenuyeckuii sxcnepumenm, 1abopamopusie pabomuol

N3MepeHne OTHOCUTENIBHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

DnexTpuzanus Ted. DIeKTpuueckuil 3apsa. JIBa Buaa 3JeKTpUUeCKUX 3apsanoB. [IpoBogHukw,
JUIEKTPUKH U MOJYIIPOBOAHUKH. 3aKOH COXPAHEHUS JJIEKTPAYECKOr 0 3apsia.

B3aumopneiictBue 3apanoB. 3akoH Kynona. ToueuHslil 351eKTpuueckuil 3apsi. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTD 3iekTpuyeckoro noist. [IpuHuun cynepnosunuu 31eKTpuuecKkux nojei. Jinnuu
HaMpsHKEHHOCTHU 3JIEKTPUYECKOT O TOJIS.

PaGoTa cun anekrpocratuueckoro nossi. Ilorennuan. Paznocts moreHnuaioB. IIpoBogHUKH M
JUAJIEKTPUKH B AJIEKTPOCTATUYECKOM TToJie. JIuaekTpuueckast MpOHUIAEMOCTh.

OnexktpoéMmkocTs. KonaeHcaTop. DJEKTpOEMKOCTh IJIOCKOIO  KOHJEHcaTopa. OHEeprus
3apsyKEHHOTO KOHJIEHCaTopa.

TexHuueckne yCTpOMCTBA M NPAKTHUECKOE IPUMEHEHHUE: DIIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATHYECKAsl 3alUTa, 3a3€MJICHHUE JIEKTPOIPUOOPOB, KOHJIEHCATOp, KOMUPOBAIbHBIN anmnapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO U MIPUHIIUIL JEUCTBUS MIEKTPOMETpA.

B3anMopneiicTBrue Ha3JIEKTPU30BAHHBIX TEI.



DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TeJl.

[IpoBOHUKH B 3JIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AILUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBHUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIAAW IUIACTHUH, PAaCCTOSHUS
MEX1Yy HUMHU U AUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprust 3apsLKEHHOr0 KOHIeHcaTopa.

Yuenuyeckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannwtii 31ekmpuueckuil mok. Toku é paznuunvix cpeoax

DNeKTpUYECKUI TOK. Y CJIOBUS CYIIECTBOBAaHUA 3JIEKTpHUUecKoro toka. Mcroununku toka. Cuna
ToKa. [ToCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 1151 ydacTka Lenu.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YAEIbHOE CONPOTHBJIEHUE BelecrBa. llocnenoBarenbHoe,
napajuieibHOE, CMELIaHHOE COEJMHEHUE TPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH JIxoyns—Jlenna. MoHOCTh JIEKTPUYECKOr0 TOKA.

DNeKTpoABMKYLIas CUJIa M BHYTPEHHEE CONPOTUBIIEHME HMCTOYHHMKA TOKa. 3akoH Oma A
MOJIHOM (3aMKHYTOM ) dJIeKTprUecKou 1enu. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHasi MPOBOJUMOCTh TBEPABIX METANJIOB. 3aBUCUMOCTb CONPOTHBIIECHUS METAJJIOB OT
temnepaTypbl. CBepXIpOBOAUMOCTb.

DnexkTpu4ecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[Tonynpoonuuku. CoOCcTBEHHAs U MPUMeECHas! TPOBOJUMOCTD MOJTYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoxa. [lonynpoBogHUKOBbBIE TPHOOPHI.

ONEeKTpUYeCcKuid TOK B pacTBOpax M pacIUlaBaxX AJIEKTPOJIUTOB. JIEKTPOJUTHYECKAS
Jaucconmanus. JIeKTpou3.

OnexTpudyeckuii TOK B raszax. CaMoCTOSATENbHBIH M HECAMOCTOSTEIbHBIN paspsa. MonHus.
[Tna3ma.

TexHuueckne yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: aMIEpMETp, BOJILTMETP, PEOCTart,
UCTOYHHMKHU TOKA, 3JIEKTpOHArpeBaTesbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE PHUOOPHI, TEPMOMETP
COIIPOTUBJICHUSI, BAKYYMHBIM IHOI, TEPMUCTOPHl U (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA U0,
rajbBaHUKa.

Jlemoncmpayuu

W3mepeHue cuiibl TOKA U HaNPSKEHUS.

3aBUCUMOCTb ~ CONPOTUBIEHUS UUIMHAPUYECKUX [POBOJHUKOB OT JUJIMHBI, IUIOLIAAH
MONEPEYHOr0 CEYEHHs U MaTepurala.

CMeliaHHOE COeIMHEHHE TPOBOIHUKOB.

IIpsimoe wu3MepeHue dIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMblKaHME TajlbBaHHUYECKOTO
AJIEMEHTA U OLI€HKA BHYTPEHHETr 0 COIPOTUBIICHUS.

3aBHUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE MEKTPOJIUTOB.

HckpoBoit paspsaa ¥ MIPpOBOAUMOCTh BO3AyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD THOAA.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3yueHne cMemaHHOro COeIMHEHNsI PE3UCTOPOB.

N3mepenne 271eKTpOoABMKYIIEH CHIIBI MCTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTUBJICHHUS.
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HaGronenue siekrposusa.

MexnpeaMeTHbIE CBSI3H

W3yuenue kypca ¢usuku O6a3zoBoro ypoBHs B 10 Kkjacce ocyliecTBisieTcss € y4€TOM
CoZiepKaTeNbHbIX MEXIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuole nonamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHHE,
Hay4yHBId (akT, TUMoTe3a, ¢uU3nMYeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJeHHE, HKCIEPHUMEHT,
MOJIeTUPOBaHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBI YpaBHEHUH, JIWHEHHas (QyHKIUs, mapadona, rumnepoona, ux
rpadMKy U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIUU Ha OCU KOOPJIMHAT, CI1I0’KEHHE BEKTOPOB.

buonocus: Mexannueckoe JBUKEHHUE B KUBOH npupoae, AU dy3us, 0cMocC, TENI00OMEH KUBBIX
OpraHu3MoB (BUABI TEIUIONEpPENAUn, TEIJIOBOE PAaBHOBECUE), DJIEKTPUUECKHUE SIBJIEHHUS B JKUBOU
IpUpoe.

Xumus: JUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHHE aTOMOB M MOJEKYJl, MOJb BEIIECTBa,
MOJIsIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX Tel, JKUAKOCTEH W Ta30B, AJIEKTPUYECKHE CBOWCTBA
METaJUIOB, AJIEKTPOINTHY €CKasl 11 CCOLAlNs, raJbBaHUKA.

I'eoepagpus: BIaXxHOCTh BO31yXa, BETPhl, OapoMeTp, TEPMOMETP.

Texnonoeus: TpeoOpa3oBaHHUE JIBWKEHHUH C HCIIOJIb30BAHMEM MEXaHU3MOB, Y4ET TpEeHHs B
TeXHHUKE, MOAINITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOLOMET U
JpyTHe), IBUraTeslb BHYTPEHHEr0 CropaHus, naposasi TypOuHa, ObITOBOM XOJOAUIBHUK, KOHIUIIMOHED,
TEXHOJIOTMH TOJMy4YeHUS COBPEMEHHBIX MaTepHajoB, B TOM 4YHCJIE€ HaHOMAaTepHaloB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTUYEeCKas 3alluTa, 3a3eMJICHHE 3JIeKTPOnpuOOpoB, KCEPOKC, CTPYHHBIN
IPUHTEP, AIEKTPOHATpEeBaTENIbHbIE TPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TIPUOOPHL, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHumHasA UHOYKYUA

[TocrossHHble MarHUTHL. B3aumoneiicTBHE MOCTOSHHBIX MAarHuToB. MarHuTHOE moJie. Bektop
MarHUTHOW MHAYKUMU. [IpUHIUIT CyNeprno3suuuu MarHUTHBIX Mojed. JIMHUM MarHUTHOM WHIYKIIUU.
Kaprrna nuHu MarHuTHOM MHAYKIMU MOJIS TOCTOSHHBIX MAarHUTOB.

MaruuTHO€ 1moJie MpoBOIHUKA ¢ TOKOM. KapTuHa JTMHUN UHAYKIIUM MarHUTHOTO MOJIs IJTUHHOT O
NPSIMOT0 TIPOBOJAHUKA M 3aMKHYTOTO KOJBI[€BOIO MPOBOJHUKA, KATYIIKM ¢ TOKOM. OmbIT DpcTena.
BzaumojeiicTBue NpOBOIHUKOB C TOKOM.

Cwia Amnepa, e€ MOAYJIb U HallpaBJICHHUE.

Cwa Jlopenna, e€ Moaysib U HampaBlieHHe. [[BukeHue 3apsyKeHHOW YaCTHUIBI B OJHOPOJIHOM
MarHuTHoM moJje. Pabora cusl Jlopenna.

SBneHWe  JJIEKTPOMAarHUTHOM  MHAYKIMU. IloTOk  BekTopa  MarHMTHOM  WMHIYKLUU.
DNeKTpoABMKYIIAas CUIa MHAYKIMH. 3aKOH IEKTPOMarHuTHoi nHaykuuu dapanest.

BuxpeBoe »sriexkTpuueckoe Tmoje. ODJEKTPOABIKYIAS CHJa HMHAYKIUM B TPOBOJHHKE,
JIBHKYILIEMCS TOCTYNAaTENbHO B OJHOPOJHOM MAarHUTHOM I10JIE.

IIpaBuino Jlenua.

NHayKTHBHOCTD. SIBIIEHHE CAMOMHIYKIIUU. DIEKTPOJBHKYIIAs CHUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.
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DNeKTpOMarHuTHOE MOJIE.

TexHuyeckne  yCTpoHMCTBAa M MPAKTUYECKOE  IMPUMEHEHHUE: TOCTOSHHbIE  MAarHuTBhI,
AJIEKTPOMArHUTBHI, JEKTPOIBUTATENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHL, MHAYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKIIMA MAarHATHOTO TTOJIA.

B3anmoneiicTBre 1BYyX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cuisl JIopeHa Ha MOHBI JJIEKTPOJIMTA.

SIBrIeHNE AIIEKTPOMArHUTHON MHYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOABUKYIIIEH CUIIBI MHIIYKIIUUA OT CKOPOCTH M3MEHEHHUSI MAarHUTHOTO MOTOKA.

SIBrieHHE CaMOMHIYKLIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomuol

N3yuyeHne MarHuTHOTO MOJIsl KATYUIKU C TOKOM.

WccnenoBanue nelicTBYS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJI€HUS 3J1€KTPOMAarHUTHOM UHTYKIIMH.

Pazgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojiedanus

Konebartenphas cucrema. CBoOoaHBIE MeXaHUUeCKHe KojeOaHus. ['apMoHnueckue KosieOaHus.
[Tepuon, yactoTa, ammmmtyaa u ¢dasa konedanuid. [IpyxuHHBI MasTHUK. MaTeMaTHYECKUN MasiTHUK.
VYpaBHeHUEe rapMoHUYecKuX KojieOanuil. [IpeBparienre s3Heprun Mpu rapMOHUYECKUX KOIeOaHUSIX.

Konebartenpupiii  koHTyp. CBOOOAHBIE DJIEKTPOMAarHUTHBIE KOJEOAaHUS B UICATBLHOM
KoJIeOaTeIbHOM KOHType. AHAJOTHs MEXKIYy MEXaHHYECKUMHU U 3JIEKTPOMArHUTHBIMH KOJIeOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPIUH B UJI€AIBHOM K0JIE0ATEIbHOM KOHTYE.

[IpencraBineHue o 3aryXaloIiux KosieOaHUSAX. BBIHYKIEHHBIE MeXaHHYeCKHue KojeOaHus.
Pe3zonanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMSL.

Ilepemennsblii Tok. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOI0 TOKa.
AMIIMTYAHOE U JefCTBYIOIIEE 3HAUEHHE CUJIbl TOKA U HAIIPSDKEHUS.

Tpancpopmatop. IlpousBoxncrtBo, mnepernaya U NOTpeOJIEHUE AJIEKTPUUECKOH SHEPrumu.
OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJACTBE  3JeKTposHepruu. KynbTypa  HCHOJIB30BaHUS
3JEKTPO3HEPTUH B IIOBCEIHEBHOM KU3HMU.

TexHuueckue ycTpoWcTBa M NMPAKTUYECKOE NPUMEHEHHUE: AIEKTPUUECKUU 3BOHOK, I'€HEpaTop
NIEpEMEHHOr 0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMmeTpoB KoyieOaTeIbHOH cuUCTeMbl (NMPY)KWHHBIA WM MaTeMaTHYCCKHI
MasITHUK).

HaGnronenue 3aTyxarmmmx KojaeOanmii.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOEOAHUH.

Habmonenue pezonanca.

CBobOoaHbBIE 2TIEKTPOMAarHUTHbIE KOJIeOaHusI.

OcuunaorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAIIPSHKEHUS OT BPEMEHH ) IS 3JIEKTPOMArHUTHBIX
KOJIeOaHUM.
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Pezonanc npu nocienoBaTE€IbHOM COEIMHEHUM PE3UCTOPA, KaTyLIKM WHAYKTUBHOCTH H
KOHJIEHCaTOopa.

Mojeinb TMHUY 3IIEKTPOIEpEIayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue 3aBUCHMOCTH IEpUOAa MajblX KojeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENMM U3 IMOCIENOBATEIBHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUM HbLE 60JIHbL

MexaHnndeckue BOJIHBL, yciioBus pacrpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHeHHs U
JuinHa BOJHBI. Ilomepeunble u npojoJsibHble BOJHBI. MHTEepdepeHus U Audpakiusg MeXaHUYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBL. YCIIOBUS H3JIy4YE€HHUS DJICKTPOMArHUTHBIX BOJH. BzaumHas
opueHTtanus BektopoB E, B, V B snektpomaruutHoi BojHe. CBOWCTBA 3J1EKTPOMArHUTHBIX BOJIH:
OTpaXkeHHe, PeIoMIIeHHE, ToJsIpu3anus, 1uppakuus, naTepdepeHnus. CKopocTb 3JeKTPOMAarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3J1IeKTpOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHLIMIIBI painOCBA3U U TeneBUIeHUs. Pannookanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH Cpebl.

TexHuueckue ycTpoHCTBAa W MNPaKTHUECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAUIIMHE, paaap, paAuONpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

Ob6pazoBaHue U pacpocTpaHEeHHe MONePEeYHbIX U MPOAOJIBLHBIX BOJIH.

Kone6momeecs Teno Kak MCTOYHUK 3BYKa.

HaGuroienne orpakeHust 1 MpeIoMIIEHUSI MEXaHUYECKUX BOJIH.

Habumonenne nareppepeHinu 1 qupakiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGuroieHne cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA € aMIUIMTY10M U 4aCTOTON KoJieOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)KEHUE, IPEIOMIIEHHUE, IOJSIpU3alLus,
Tubpakuus, HHTep(epeHIusl.

Tema 3. Onmuxka

I'eomerpuyeckas onrtuka. IIpsmonmHeliHoe paclipocTpaHEHHE CBETAa B ONHOPOAHOM cpene. Jlyd
cBeTa. TOYEUYHBIN UCTOYHUK CBETA.

OTpakenue cBera. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n300paxeHnii B IIIOCKOM 3epKalie.

ITpenomnenue cBera. 3aKOHBI NMPEJIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yro moJHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CioxHbIN cocTaB 6enoro ceera. L[Ber.

CoOuparone u pacceuBarolye JUH3bl. ToHKas JuH3a. POKYCHOE PAacCTOSIHME M ONTHYecKas
cuia ToHKOM JinH3bI. [locTpoeHne n3o0pakeHnii B COOMPAIONIMX U paccerBarONIMX JMH3aX. Dopmyna
TOHKOM JIUH3BI. YBEIWUYEHHE, JaBaeMO¢ JIMH30M.

[Ipenenb NpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.
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BomnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIC MCTOUYHHMKHU. Y CIOBHS HAOIIOACHUS
MaKCUMyYMOB M MHHHUMYMOB B HHTEp(EPEHIMOHHOM KapTHMHE OT JBYX CHH(a3HBIX KOI€PEHTHBIX
UCTOYHHKOB.

Hudpakuus cBera. udpakuuoHHas pemiérka. YciaoBue HaOJIOACHUS TJIaBHBIX MAaKCHMYMOB
IIpY NaJCHUHU MOHOXPOMAaTHUYECKOT 0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[onspusanus ceera.

Texnuueckue ycTpoiicTBa W MNpaKTHUECKOE MPUMEHEHWEe: OukM, Jyma, QoToanmmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKON, BOJOKOHHAs ONTHKa, AUQPaKIUOHHAs peméTka,
HOJIIPOU L.

Jemoncmpayuu

[IpsimonuHelHOe pacpocTpaHeHue, OTpaXKEHUE U IpesiomiieHne cBeta. OnTudyeckue npuoopsl.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozens cBeToBOIA.

Hccnenoanue cBoiicTB H300paskeHUH B JIMH3AX.

Monenm MUKpPOCKOIIa, TEIECKONa.

HabGmronenue naTepdepeHinm cBeTa.

HabGnronenune nudpakiuu ceera.

Habmonenne nucnepcuu cBeta.

[Tony4yenue crnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue criekTpa ¢ MOMOIIbI0 TU(PAKIIMOHHON PEIIETKH.

HaGumoienne nonspusanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopsvie pabomuol

N3mepenne mokasaTess MpeaoMIeHUs CTeKJIa.

HccnenoBanue cBOiCTB H300paskeHUH B JIMH3AX.

HaGnronenne nucnepcuu cBera.

Pazgen 6. OcHOBBI cieliUATbLHON TEOPHH OTHOCUTEIBHOCTH
I'paHnnBl IPUMEHUMMOCTH KJIACCMYECKOM MexaHukd. I[locTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIBHOCTH: UHBAPUAHTHOCTb MOIYJISI CKOPOCTH CBETa B BaKyyMme, IPUHLUII OTHOCHUTEIbLHOCTH
OWHIITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe|JIEHuE BPEMEHU U COKPALIEHUE JITTUHBI.
DHeprus U UMIYJIbC PEJIATUBUCTCKOM YaCTHUILBI.
CBs13b MaccChl € YHEPryued U UMITYJIbCOM PESITUBACTCKON YaCTULIBI. DHEPrUs ITOKOSI.

Pa3znen 7. KBanroBasi pusuka

Tema 1. Jnemenmuvt K6aHmM 080U ONMUKU

@®otonbl. @opmyna Ilnanka cBsi3u SHepruu (POTOHA C €ro 4acTOTOW. DHEPrus U HMMITYJIbC
doToHa.

OtkpeiTie u uccnenoanue Gorodddexra. Onbitel A. I'. CronmeroBa. 3akonsl (orodrddekTa.
VYpasuenue DiiHmTelHa st potordderra. «KpacHas rpanuna» potodrddekra.

Hasnenue ceera. Onbitol [1. H. Jlebenena.

XUMHYECKOE AEHCTBUE CBETA.

TexHuueckne ycTpoicTBa M MPAKTHIECKOE MPUMEHEHUE: (POTOIIEMEHT, (POTOIaTUMK, COTHEUHAS
Oartapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3PeKT Ha yCTAHOBKE C IIMTHKOBOW TTACTUHOM.
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HccnenoBanue 3akoHOB BHentHero Goroaddekra.

Cseroguon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pezepdopaa mo paccesauto o -gactuil. [lmanerapHas Moaenb
atoma. [loctynatsl bopa. U3nyuenue u noriomienue GoTOHOB MpH MEpeXoje aToMa ¢ OJHOTO YPOBHS
SHEpruu Ha Apyroil. Bunasl ciektpoB. CrieKTp ypoBHEH SHepruu aToMa BOJ0POAa.

BousiHoBble cBolicTBa yactuil. Bonusl ne bpoiins. KopnyckyasipHO-BOJHOBOM Tyaan3M.

CroHTaHHOE U BBIHYX/I€HHOE U3JIy4YEHUE.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHUE: CIIEKTPaIbHBIN aHaIU3 (CIIEKTPOCKON),
Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue IJIMHBI BOJIHBI Jla3epa.

HaGmoienue nuHeivaTeiX CIIEKTPOB U3y EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

Hab0nronenue MMHEHYATOro CrekTpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKa3bIBAIOIIUE CIOXKHOCTb CTpoeHus sjapa. OTKpbITHE PaAUMOAKTUBHOCTH.
OmneiTel Pezepdopaa o onpeneneHnio coctaBa paJloakTUBHOro u3nydeHus. Cpoiicta anbda-, 6era-,
ramma-usnydeHus. BiausiHue paanoakTHBHOCTH Ha JKUBbIE OPTraHU3MBI.

OTtkpbITHE TPOTOHA U HeWTpoHa. HykiionHas mozaens aapa ['eitzenbepra—lBanenko. 3apsaz sapa.
MaccoBoe uncno sapa. Mzoronst.

Anbda-pacnaa. ONEKTpOHHBIA U TO3UTPOHHBIM OeTa-pacnaa. [‘amma-uznydenue. 3akoH
pasMoaKTUBHOIO pacrnana.

OHeprus cBsi3U HYKJIOHOB B sipe. SnepHble cuibl. [led ekt maccel aapa.

SAnepHble peakuuu. JleieHne U CUHTE3 A1ep.

Anepusiit peakrop. Tepmosnepusiii cuntes. [IpobiieMbl U MEPCHEKTUBBI AIEPHON SHEPreTHKU.
OKOJIOrMY€CKUE aCHEKTHI AJ€PHON IHEPIETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTozb! HaOJIIOIEHHS U PETUCTPALIMH IEMEHTAPHbBIX YaCTHII.

@dyHaMeHTanbHbIe B3auMoeiicTBUA. EMUHCTBO u3nueckoil KapTUHBI MUPA.

TexHuuyeckre yCTpoicTBa U NMPAKTUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa BuiibcoHa, siepHbIit
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

C4€T4MK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiiemeHTHI aCTPOHOMUM M ACTPOPU3IUKH

Dtanbl pa3BUTHS acTpoHOMHUH. [IpuKIiiaHOE 1 MUPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMUHU.
Bun 3Bé3nnoro Heba. Co3Be3ausi, sspkue 3BE3/bI, TUIAHETHI, UX BUAMMOE JIBH)KCHHUE.
ConHedyHas cucTeMa.
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Comnue. ConmueuHass akTuBHOCTh. McTounuk sHeprun CoJiHIla U 3BE3. 3BE3MBI, MX OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMMa  «CHEKTpajbHBIM KJIACC — CBETUMOCTb». 3BE3ABI  IJIABHOM
IIOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «MAcCa — CBETUMOCTb)» IS 3BE3]] TJIABHOW ITOCIIE0BATEIbHOCTH.
Buyrpennee crpoenue 38€31. COBpeMEHHBIE MPEICTABICHHS O MPOUCXOXKIECHUH U 3Bosmonuu ConHna
Y 3BE3]1. DTambl )KU3HU 3BE3].

Mnineunsiii I[Iyte — Hama [Manaktuka. [lonoxxkenne u aBmxeHue CosHna B ['amaktuke. Tumsl
rajakTuk. PaguoranakTukuy u kBa3apsl. YEpHbIE IbIPHI B paxX rajJakTUK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa60mna. Pazoeranue ranaktuk. Teopust bBomibiioro
B3pbIBa. PEMKTOBOE U3ITydeHHUE.

Macmrrabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepewménnsie npo0ieMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HaGumoieHnss HeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAHMEM KOMIIBIOTEPHBIX NMPHIOKEHUN IS
OIpeieTICHH s MTOJI0KEHUSI HeOECHBIX 0OBbEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE co3Be3/1usl CeBEpHOro
NOJIyIIapus U ApKHUE 3BE3/bI.

Hab6mronenus B Teneckon JlyHsbl, miuaner, Mieunoro [TyTu.

Oo6o00maree noBTOpeHue

Ponbp pu3uku M acCTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMUECKOW, COIMAIbHOW W 3THYECKOU
cepax OeATEeNbHOCTH YEeNOBEKa, POJb U MECTO (HU3UKH U ACTPOHOMHUU B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, poJib (PU3HUYECKON TeOpuHu B (OPMHUPOBAHUHU MPEICTABICHUM O (QU3MUECKOW KapTHHE
MUpa, MecTo (U3NYECKOM KapTMHBI MHUpa B OOLIEM psIy COBPEMEHHBIX €CTECTBEHHO-Hay4YHBIX
MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHbIE CBSI3H

Wzyuenue kypca ¢usuku ©6a3zoBoro ypoBHsS B 11 Kiacce ocymiecTBisieTcsl € y4€TOM
CoZiepKaTeNbHBIX MEXIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHUK{, OMOJIOTUH, XUMUH, Teorpaduu u
TE€XHOJIOTHH.

Mesicnpeomemmnvie nonsamus, CBI3aHHbIE C U3YYEHUEM METOIOB HAyYHOI'O MO3HAHUS: SIBJIECHUE,
HayyHbId (akT, runoresa, ¢u3nyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHHME, HSKCIEPUMEHT,
MOJEIIMPOBAHUE, MOJEIb, H3MEPEHHE.

Mamemamuxa: pelieHHMEe CUCTEMbl YypaBHEHUN, TPUTOHOMETPUYECKHE (DYHKLIMU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX NPOCKIUU
Ha OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB, MIPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKU 000U
TPEYTOJIbHHUKOB, OMPEeNICHNE TUIOMAIN MIOCKUX (puUryp u oobéMa Te.

buonocus: snextpuueckue sSBIEHUS B XKUBOM MpHpPOAE, KoyieOaTeNbHbIE IBHXKEHHUS B KHUBOU
NPUPOJIE, ONTUUECKUE SBJICHUS B )KUBOW MPUPOE, 1EUCTBUE pauallul Ha KUBbIE OPraHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsd CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI
00pa30BaHMs KPUCTALNTMYCCKON PEIIETKH, CIICKTPaIbHBIA aHAJIHU3.

l'eocpaghus: ™MarHuTHBIE TIONMIOCA 3€MIIM, 3alleKH MArHUTHBIX pPyd, (OTOChEMKA 3EMHOMN
MIOBEPXHOCTH, NMPEJCKA3aHNE 3€MIIETPSICEHU M.

Texnonocus: NWHUM SIIEKTPOIIEpENad, TIeHepaTop IEPEMEHHOI0 TOKAa, 3JIEKTPOJABUIATEllb,
UHAYKLIMOHHAST TMe4b, pajxap, paJuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yudebHoro mpenMera «®dusmka» Ha YpOBHE CpeaHEro oOIiero odpa3oBaHUs
(6a30BBIf  ypOBeHb) JODKHO  OOECHEYHUTh  JIOCTHDKEHHE  CIEAYIOIUX  JTUYHOCTHBIX,
METanpeAMETHBIX U MMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJBTATDBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHHUS yueOHOro mnpeamera «®u3nka» JOKHBI OTPa)KaTh
TOTOBHOCTh U CITOCOOHOCTh OOYYArOMIMXCS PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTpPEHHEU
NO3ULMEN JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OpPHUEHTALMi, ITO3UTHBHBIX BHYTPEHHUX
yOeXIeHUui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0oOIIecTBa,
pacHIMpeHre KU3HEHHOrO OIbITa M ONbITAa JESITEIBHOCTU B MPOLECCE pealn3aluyd OCHOBHBIX
HaIlpaBJIEHUM BOCIIUTATENIbHOM JESITEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:KnaHCKOro BOCIIUTAHMS ¢

cOpPMUPOBAHHOCTh T'PAXAAHCKOW TO3MLIMHM OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIE€HA POCCHIICKOro 00I11eCTBa;

MPUHATHE TPAJULIHUOHHBIX OOIIEYEIOBEYECKUX TYMAaHUCTUYECKHX U JIEMOKPATUYECKHUX
IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B HMHTEpEcaxX I'pa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHE B3aWMOJCHCTBOBATh C COIHUAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIHSIMHA ¥ Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOW 1ESITEIBHOCTH

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUMCKOM IPaskIaHCKOM UIEHTUYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM POCCHUUCKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 MOBEICHNUS;

CHOCOOHOCTh OLIEHHWBATh CHTYAaIMI0 M NMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJibHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YU CJIE B ACATEIBHOCTH YUEHOTI0;

0CO3HAHUE JIMYHOT'0 BKJIAJ]a B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIOUasl 3CTETUKY HAyYHOIO TBOPYECTBA, IIPUCYILIETO
¢bu3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM NpoPecCHOHAIBHON JeATEeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIM BHIOOp Oymymien
podeCCHy U peaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMUIO W CaMOOOpa30BaHUIO B 001acTH (pU3MKHU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHMSA:

cOpPMHUPOBAHHOCTh JKOJOTMYECKOM KYJBTYpbl, OCO3HaHUE TJIO0AJIBHOTO XapakTepa
HKOJIOTMY ECKUX TTPOOIeM;
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IJJAHUPOBAHUE W OCYIIECTBJICHHE JECHCTBUM B OKpYXKAIOIIEW CpeAe Ha OCHOBE 3HAHUS
LeNned yCTOMYMBOro pa3BUTHUS YEI0BEYECTBA;

pacliupeHrue OmnbiTa JESITeJbHOCTH SKOJOTMYECKOW HaIpPaBIEHHOCTHM Ha OCHOBE
MMEIOIN X Csl 3HAHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

cOpPMUPOBAHHOCTb MHPOBO33PEHHsSI, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UUYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOM AESTEIbHOCTH, TOTOBHOCTh B MpOIleCcCe U3YUeHUsl (PU3HKU
OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTh MHAUBUAYAILHO U B TPYIIIIE.

METAINPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/bHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eiCTBUS
ba3oBrbie 1ornueckue 1eMcTBUA:

CaMOCTOSTENFHO (POPMYNHpPOBATh M aKTyalIM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENIeNATh 1IeNU 1eATeIbHOCTH, 331aBaTh apaMeTPhl U KPUTEPUU UX JOCTUKECHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

pa3pabarsiBaTh IJIAaH PEHICHHS MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTEPHAIbHBIX
Y HEMaTePHAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH, OIICHMBATH COOTBETCTBUE PE3YyJIBTATOB IIETISM,
OIICHUBATh PUCKH TOCIIEICTBUHN e TEIHbHOCTH;

KOOPJIUHUPOBATh UM BBHIMOJIHATH pabdOTy B YCIOBHSX peajbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PELUICHUU KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBare/ibcKkue 1eicTBUA:

BIIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMHU IOHSATHSIMU M METOAaMU (U3UYECKOU
HAYKHU;

BJIQJICTh HABBIKAMHU Y4€OHO-MCCIIENOBATEILCKOW U MPOEKTHON NESITeJIbHOCTH B 00JIacTU
¢bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IMOMCKY METOJIOB pPEIIeHUs 3a/1a4
(bU3NYECKOro cofepKaHusl, IPUMEHEHHUIO pa3IMYHBIX METOJIOB IO3HAHMUS;

BJIQJIETh BUJAMHU JACITENBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €r0 HHTEPIpEeTaIuH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX CHUTyalUsX, B TOM YHCIE IMpU
CO3/IaHUU Y4EOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISBJIATh NPHUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTE3y €€ pelIeHUs, HaXOAWTh AapryMEHThl [JIsi JOKA3aTeJbCTBA CBOMX YTBEPKICHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS,

aHAJM3UPOBAThH TOJYYCHHBIE B XOAE pEIICHUS 3aa4yd pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATH H3MECHEHHE B HOBBIX yCIIOBHSIX;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/auyd B 00pa30BaTEIIbHOW NESITEIbHOCTH, B
TOM YHCJIE TIPU U3y4EeHUH (PU3UKH;

JaBaTh OI[EHKY HOBBIM CHTYAIlUsM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETh MEPEHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUIECKYIO 00JIACTh )KU3HEACATEITHHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
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BBIABUT'aTh HOBBIC UJICH, ITPEAJIaAraTb OPUTUHAJIBHBIC TOAXOAbI U PEIICHUA
CTaBUTH HpO6J’ICMBI " 3a1a4y, JOIMYyCKAaroIKe aJlbTCPHATUBHBIC PCIICHU .
Pa6ora ¢ undgopmanueii:

BJIAACTH HABBIKAMHU IMOJYUCHUS I/IH(I)OpMaI_II/II/I (I)I/IBI/I‘-IGCKOFO COACPKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATL IMOUCK, aHalin3, CHCTCMATHU3alul0 U
HMHTEPIpEeTaNi0 HHPOPMALIUY PA3IUNIHBIX BUIOB U (OPM MPEACTABICHUS;

OLIEHUBATH JOCTOBEPHOCTh MH(OPMAIIUH;

HUCIOJIb30BATh CpPCACTBA I/IH(l)OpMaI_II/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B
pCHICHUN KOIHUTUBHBLIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3aJa4 C CO6.HIO,HCHI/ICM
Tpe6OBaHI/II>'I OPrOHOMHKH, TCXHUKH 6630HaCHOCTI/I, TUTHUCHBI, pecypcoc6epe>I<eHI/I$1, IMPpaBOBLIX U
3TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOr0 COJEp)KaHHUS B pa3IUYHBIX (GopMarax ¢ y4ETOM
Ha3HayeHuss MWHPOpMAIlMKM U  LEJeBOW ayJuUTOpHH, BbBIOMpas ONTHUMalbHYIO (opmy
IPEACTABICHUS U BU3yaJIU3AlIUH.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeliCTBUA:

OCYIIECTBIIATh OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JESTENIbHOCTH;

pacrio3HaBaTh NPEAIOCHIIKN KOHPIMKTHBIX CUTYallui U CMr4aTh KOH(IUKTHI,

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHMS C MCIOJb30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHHON M UH/IMBUyalbHON paOOThI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)J0r0 YJIeHa KOJUIEKTUBA;

IIPUHUMATh 1L€IM COBMECTHOW JEATEIIbHOCTH, OpPraHU30BBIBATH U KOOPAWHHUPOBATh
JNEUCTBUSA MO €€ INOCTHKECHHIO: COCTaBIATH IUIAH JIEUCTBUHM, pAaCHpenesaTh POIU € Y4ETOM
MHEHHH y4aCTHUKOB, 00CYIaTh pe3yIbTaThl COBMECTHON PadOTHI;

OLICHMBATh Ka4e€CTBO CBOETrO BKJIAJA M KAXKJIOT0 YYaCTHHKA KOMaHJbI B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLEHUBATh MJEU C TO3MLIMHM HOBHM3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAUNMOCTH;

OCYUIECTBIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PpaA3JIMYHBIX CUTYyalHUsX,
HPOSBJISATH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHUBepcalbHble yueOHbIe 1eiicCTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBJISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JaCTH (U3UKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a4aUH;
CaMOCTOATENIBHO COCTaBJIATh IIJIaH PELICHUS PAaCUETHBIX M KAaYECTBEHHBIX 3a]ady, ILIaH
BBITIOJIHEHUSI TPAKTHYECKOM pPaboThl € Y4ETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIOYTEHUN;
JIaBaTh OL[EHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTeHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEeHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIcHuE;
OLICHUBATh MPUOOPETEHHBII OMBIT;
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CroCcOOCTBOBAaTh (POPMHUPOBAHUIO UM TMPOSBICHHUIO JPYIUIMA B 00JIacTH (U3HKH,

MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHATbHbIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JAESATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BIIQJICTh HaBBIKAMHU TIO3HABATENBHOW pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI
Y MBICJIUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIEKCUU SIS OLIEHKH CHUTYalluH, BBIOOpa BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELIECHUs 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U aPT'YMEHTHI IPYTHUX P aHAIIN3€E PE3YJIbTAaTOB JCITEIHHOCTH;

MPUHUMATH ceOsl, MOHUMas CBOM HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTUX IPU aHAJIM3€E PE3yJIbTaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO APYrUX HA OMIMOKH.

B nporecce 1OCTHKEHUS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTrpaMMBbI 10 (PU3UKE AJIs
YPOBHS cpefHero o0miero odpa3zoBaHusl y OOYYarOIIMXCS COBEPIIEHCTBYETCS dMOIMOHAIBHBIN
WHTEJUIEKT, MPEANoJiaraomuil c)OpMIPOBAHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAJILHOE COCTOSHUE,
BHJICTh HAIIPaBJICHUSI Pa3BUTHs COOCTBEHHON IMOIMOHAJILHOMN c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINpOBaHU, BKJIFOYAIOILIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEAEHHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBJIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIOYAIOIIEH CTpPEMJICHHE K JOCTHXKEHUIO LENU U YCIexy,
ONTUMM3M, HHULIUATUBHOCTh, YMEHHE IEMCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

OMIATHUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €T0 MIPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO M COTIEP SKUBAHHUIO;

COITMAJTIbHBIX HABBIKOB, BKIIIOYAIOIIHX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C JPYTHMH
JFOJBMH, 380 OTUTHCS, IPOSIBIISITE HHTEPEC M pa3pemiaTh KOH(QIUKTHIL.

HNPEJMETHBIE PE3YJIBTATDBI

K xonny o6yuenust B 10 ki1acce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE JOKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBaTh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHMKH W TEXHOJIOTHUW, B MPAKTHYECKOI
NeSITEeIbHOCTH JIFO/ICH;

YYHUTHIBATh TPAHUIIBl MPUMEHEHUS HU3YYEHHBIX (U3UYCCKUX MOJEJICH: MaTepHaibHast
TOYKa, MHEpIHAIbHAS CHCTEMa OTCuéra, aOCONIOTHO TBEPAOE TEJO, WUJEaJbHBIA Ta3, MOACIH
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOYCUHBIM SJIEKTPUUCCKUNA 3apsii MPU PEIICHUH
(dbu3nUecKkux 3aaady;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOpPUHU CTPOCHHUSI BEIIECTBA M AJICKTPOJUHAMUKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE TMPSMOJIMHEHHOE BIDKEHHE, CBOOOJHOE TMajJeHHue Ted,
IBUKCHHE TI0 OKPYKHOCTH, WHEpIUs, B3auMmojeicTue Tten, auddy3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE JKUJIKOCTeW W TBEPABIX Tell, U3BMEHEHHE 00bEMa Tel NMpH HarpeBaHUU
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(oxJ1a1eHNN), TENJI0OBOE paBHOBECHE, UCIapEeHUe, KOHIEH CAllMsl, [IJIaBJIeHHUEe, KPUCTAJUIN3allNs,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIIEHUE JIABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBHITOM
cocyze, CBSI3b MEXAy MapaMeTpaMH COCTOSHHUS rasa B H30Ipoleccax, AJIEKTpU3alus Tel,
B3aUMO/ICHCTBHE 3aPSIJI0B;

OIMCHIBATh MEXAaHMYECKOE ABIKEHHUE, HUCIOJB3Yys (U3MUECKHE BEIMYMHBI: KOOpAMHATA,
IyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHJIa, UMITYJbC Tejla, KHHETHYECKas
SHEprus, MOTCHLHUAIbHAs JHEPrus, MeXaHudeckas pabora, MeXaHHUYECKas MOILIHOCTb; IPH
ONMCAaHWU TPAaBUIBHO TPAKTOBATh (PU3MYECKUII CMBICI HCHOJB3YyEeMbIX BEIWYHH, UX
0003HAYCHHUS U EAUHUIIBI, HAXOMUTH (DOPMYJIIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTMMH BEJTMUUHAMU;

ONKCHIBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TeNl W TEIUIOBBIE SBIEHUS, HCIIONb3Ys
¢busznyeckue BEIMYMHBL: JaBlieHHE Ta3a, TeMIepaTrypa, CpelHsAs KUHETHYecKas SHEeprus
XA0TUYECKOI'0 JIBMXKEHHSI MOJIEKYJ, CPEIHEKBAJpaTHYHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETJIOTHI, BHYTPEHHSS SHeprus, paborta raza, KOdQQGUIMEHT MOJE3HOrO IEWCTBUS TEMJIOBOTO
JIBUTATENS; IPU ONMKUCAHUU MPABUIIBHO TPAKTOBATh GU3NUECKUIN CMBICI HCIIONIb3yEMbIX BETUYHH,
ux O00O3HAYEHHUsS W €IMHHULbI, HAaXOAUTb (OPMYJbI, CBS3bIBAIOLIME JAHHYIO (PHU3HUYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUUHAM;

OIUCHIBATh M3YYEHHBIE 3JIEKTPUUYECKUE CBOICTBA BEIIECTBA U JJIEKTPUUECKUE SIBICHUS
(mpouiecchl), UCTONB3YsT (GU3NYECKUE BEIUUYMHBI: AIEKTPUUECKUM 3apsl], dJIEKTPUUECKOE IOoJe,
HaNpspKEHHOCTh  TOJIsl, MOTEHLHMAad, Pa3HOCTh IOTEHLMAJIOB;, IpPH OMNHMCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHMS M EIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMHU BEIMYNHAMU;

aHAIM3UPOBATh (PU3UYECKUE TMPOLECChl M SBICHMSA, HCIONB3YS (HU3MUECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsl HeloToHa, 3akOH coxpaHeHUs
MEXaHMUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIIYyJIbca, NPUHIUI CYNEPHO3ULUN CUJI, TPUHIIMII
paBHOIIpaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEJHEH KUHETHMUECKOH SHEPruu TEIJIOBOI'O IBUKEHHUS
MOJIEKYJ1 C aOCOJIOTHOW TeMIlepaTypo, NMEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AIIEKTPUYECKOr0 3apsaa, 3aKkoH KyloHa, MpH 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, er0 MaTeMaTH4eCKOe BbIPaXKEHHE U YCIOBHS (IPpaHUIIbl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIE MPUHIIMIIBI AEHCTBUS MAIINH, IPUOOPOB M TEXHHUUECKUX YCTPOUCTB;
pa3nuyaTh yCIoBUA UX 0€30IMacHOr0 MCIOIb30BAHUS B TIOBCEAHEBHON )KU3HU;

BBITMOJIHATD SKCIIEPHUMEHTHI MO HCCIEAOBAHUIO (M3UYECKUX SBJICHUNH M TPOIECCOB C
UCIOJb30BAaHUEM TMPSMBIX U  KOCBEHHBIX HM3MEPEHUH, TMpu 3TOM  (POPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIIEpUMEHTa, CcOOMpaTh YCTaHOBKY U3
MIPEJI0AKEHHOT0 000pY10BAHMS, IPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOABL;

OCYIIECTBJIATh MPSAMBIE M KOCBEHHbIE H3MEpEHUs (GU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHMs] U HCHOJb30BaTh HM3BECTHHIE METO/bl OLIEHKU
MTOTPELIHOCTEN NU3MEPEHMI;

UCCIIEZIOBATh 3aBUCHUMOCTH MeEXAy (U3MYECKUMHU BEIMYMHAMU C HCIOJIB30BAHUEM
OPSAMBIX M3MEPEHHH, NpU HSTOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTAThI
MOJTYYEHHOW 3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUJE TAOJIUI M Tpa(UKOB, JAeNaTh BBIBOJBI
10 pe3yJibTaTaM UCCIIEI0BaHUS;
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co0oaTh mpaBuiia OE30MAacCHOrO TpyJda HpU MPOBEAEHUM HCCIEJOBAaHUN B paMKax
y4eOHOro JKCHEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M MPOEKTHOM JEATEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIIHHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3HUECKOH MOJENbI0, HCIONb3Ys
¢u3nUecKue 3aKOHBI ¥ MPUHIIMIIBI, HA OCHOBE aHaJM3a yCIOBUA 3a/1a4M BBIOMpPATh (PU3NUIECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (OpMYIbl, HEOOXOTUMBIE s €€ pelIeHus,
MIPOBOJUTH PACUETHI U OL[EHUBATh PEaIbHOCTh MOJYYSHHOI O 3HaYeHUs (PM3NUECKOM BETMUNHBI;

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAaUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUKY
paccyX/1eHul ¢ OOpOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKUE SABJICHUS;

UCMOJb30BaTh IPU PELHICHHH Y4YeOHBIX 3aJady COBpEMEHHbIe HH(OpPMAIOHHbIE
TEXHOJIOTUM Uil TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllid M MpedcTaBleHUs Y4eOHOH u
HAyYHO-TIONMYJISIpHOM HHGOpManuM, MOTYYEHHOH W3 pPa3JIMYHBIX HCTOYHHUKOB, KPHUTUYECKU
aHAJIM3UPOBATH MOJIyYaeMYyI0 HHPOPMAIHIO;

MPUBOAUTH MPHUMEPHI BKJIAJa POCCHUMCKUX M 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00BbsICHEHHUE MPOILIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKUE 3HAHUSA 1O (U3MKE B IOBCEJHEBHOM JKU3HMU IS
obecrieueHuns: 6€3011aCHOCTU IPU 00paIleHNH ¢ TPUOOpaMu U TEXHUYECKUMHU yCTPOHCTBAMH, JUJIS
COXPaHEHUS 3/J0POBbS U COOJIOIEHHUSI HOPM 3KOJIOIMUECKOI0 OBEICHUS B OKPYKAIOIIEl Cpeie;

paboTaTh B rpyIire ¢ BBIIMOJIHEHUEM Pa3JIMUHbIX COIMAJIBHBIX POJIeH, MIaHuPOBaTh paboTy
IPYyNIbl, pPAalMOHAIBHO paclpenessiTh OO0S3aHHOCTH M IUIAHUPOBATHb JEATEIbHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, aJJeKBATHO OLEHUBATh BKJAJ Ka)KJOr0 W3 YYaCTHUKOB IPYMIbI B
pelIeHne paccMaTpruBaeMoi MpooIeMBl.

K konny oOydenus B 11 kJacce mpenMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0yUAIOIINXCSl YMEHUMN:

JeMOHCTPUPOBATh HA MPHMEPaxX pojb U MECTO (U3MKH B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IIPAKTHYECKOU
NESITEIbHOCTH JIIO/IEH, LIEIOCTHOCTh M €JUHCTBO (PU3HUYECKON KapTUHBI MUPAa;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (PU3MUYECKHX MOJENeH: TOYeUHBIH
JNEKTPUUECKUN 3apsl, Jyd CBETa, TOYEYHbIH HCTOYHUK CBETA, sIEpHAas MOJEiIb aToMa,
HYKJIOHHAsI MOZIENTb aTOMHOTO si/Ipa MpH pelieHn: (Ppru3nuecKux 3aad;

pacrio3HaBath (hu3MuecKkue SBICHUS (IIPOILECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKNA M KBAHTOBOW (PM3UKHU: dIEKTPHUYECKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMATHUTHAS
WUHIYKIUs, JEeWCTBME MAarHUTHOIO NOJII Ha NPOBOAHUK C TOKOM M JBWXKYUIMICS 3apsj,
JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHUE,
npenomieHue, uHTepdepeHuus, aAudpakuus U IOJspU3alus CBeTa, JUCIEPCHs CBETa,
doTornextpudeckuit 3¢ ekt (hoTodddeKT), cBeTOBOE JaBleHNE, BOSHUKHOBEHHUE JTMHEHYATOr0
CIIEKTpa aTOMa BOOPO/ia, €CTECTBEHHAsI U UCKYCCTBEHHAs paMOaKTUBHOCTH;

OINKCHIBATh M3YYCHHBIC CBOICTBA BelleCTBA (IJIEKTPUUYECKHE, MAarHUTHbIE, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJAUMOCTh PAa3IMUHBIX CPEA) M AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MUECKUE BEJIMUYMHBL DIEKTPUUYECKUH 3aps], CHJIa TOKa, 3JIEKTPUYECKoe
HaIpspKEeHHUE, dJIEKTPUUECKOE COIIPOTUBIIEHHUE, PA3HOCTh IOTEHLIMAJIOB, JIEKTPOIBMIKYILAs CUJIA,
paboTa TOKa, MHAYKIUS MarHUTHOrO MoJjsl, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH{, SHEPrUsl 3JEKTPUUECKOrO0 M MAarHUTHOIO IOJIeH, MepHoJ M 4acToTa KoJieOaHWi B
K0JIe0aTEIbHOM KOHTYpE, 3apsij M CUJa TOKAa B MPOLIECCE TAPMOHUYECKHX AIEKTPOMAarHUTHBIX
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KosebaHuii, (OKyCHOE pacCTOSHUE M ONTUYECKas CHUjla JIMH3bL, MPU OINHUCAHUHU IPABHIBHO
TPAaKTOBaTh (DU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBI,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIIME TaHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMHU BEITUYUHAMUY;

OINMCBHIBATh H3YyUYEHHBbIC KBAHTOBBIC SBJIEHHUS W TPOLECCHI, HCIONB3YSd (QHU3HMUECKUE
BEJIMUYUHBL: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs U
uMnynbc (OTOHA, IMEpPUOA MOIypacnana, SHEPrusi CBSI3M ATOMHBIX sJep, NPH ONHUCAHUH
NpPaBUIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI HCHOJIB3YyeMBbIX BEIMYUH, HMX OOO3HAYECHUS W
eIMHUIIBI, YKa3bIBaTh (HOPMYJIBI, CBSA3BIBAIOLIME TAHHYIO (U3UYECKYIO BEIWYHHY C JAPYTHMHU
BEIIMYMHAMH, BBIUNCIIATH 3HAaUeHUE (PU3NIECKON BETMUNHBL;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHMS, WCHONB3Yys (PU3MYecKHe 3aKOHBI U
OpUHLUNBL:  3aKoH Oma, 3aKOHBI IIOCJIEJOBAaTENbHOTO W NAPAJICIIBHOTO  COCIUHEHMS
IPOBONHUKOB, 3akoH Jxoyinsa—JleHna, 3akoH DJIEKTPOMarHUTHOM  MHAYKLIHH, 3aKOH
IPSAMOJIMHEHHOIO PACIPOCTPAaHEHMs] CBETA, 3aKOHBI OTPa)KEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHue OHHIUTeHHa i1 ¢GoTodddexra, 3aKOH COXpaHEHUsS OHHEPIUM, 3aKOH
COXPaHEHHUS HMIIyJbCa, 3aKOH COXPAaHEHUS DJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMcia, MOCTyJaThl bopa, 3aKOH paJuOaKTUBHOIO pacraja, Mpd 3TOM pas3indaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBHS (IpaHULBL,
00J1acTH) MPUMEHUMOCTH;

OIpeNeNsATh HAlpaBJieHUE BEKTOpa MHAYKIMM MAarHUTHOIO IOJISI MPOBOJHUKA C TOKOM,
cwiibl Amniepa u cwibl JIopeHna;

CTPOMTD U ONHKCHIBATh U300pa’keHUE, CO3/1aBAEMOE IIJIOCKUM 3€PKaJIoM, TOHKOM JIMH30i;

BBIMOJHATh JKCHEPUMEHTHI 1O HMCCIENOBaHHUI0 (U3UYECKUX SIBICHMH M TPOLECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEpEHMH: TpH 3ToM  (opmMyaupoBaTh
npobiieMy/3ajady W TUNOTE3Y y4eOHOro OJKCIHEpMMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEJI0AKEHHOT0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOJBI;

OCYILECTBIISATh NpPSIMble M KOCBEHHBIC H3MEPEHHs (PU3MUYECKHX BEJIMYMH, NPU ITOM
BBIOMPATh ONTHMAIBHBIA CHOCOO HM3MEPEHHUs] W HCIOJIb30BaTh W3BECTHBIE METONBI OICHKU
MIOTPELIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHUH C UCIOIb30BAHUEM NPSMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YJbTAThl MOJY4YEHHOH 3aBHCUMOCTH
¢usnyeckux BeJIMYMH B BUAE Ta0MMIl M TIpadUKOB, AeiaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHUS;

coOJyroZlaTh IpaBuila OE€30MaCHOrO TpyJa MpH IMPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOro 3KCHEepUMEHTa, Y4eOHO-HCCIeNOBATEIbCKOW M HPOEKTHOM JeATeNbHOCTH ¢
UCIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOIo 000py1OBAHUS;

pemlaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOW (U3MUECKOH MOJEeNblo, HCIONb3Ys
¢bu3nyecKue 3aKOHbI U IMPUHIUIIBL, HA OCHOBE aHAJIM3a YCJIOBMSI 3aJjaul BbIOUpaTh (PU3HUYECKYIO
MOJI€b, BBIACIATh (U3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOAUMBIE IJIsi €€ pelIeHMUs,
MIPOBO/IUTH PACUYETHI U OLEHUBAThH PEAJbHOCTh MOMYYEHHOI0 3HaYEHHS PU3UUECKON BETUUYHHBI;

pelaTh KaueCTBEHHbIE 3a/Jaud: BHICTpauBaTh JIOTHYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccykKIeHul ¢ Oropoil Ha U3y4YeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pr3nyecKue SIBICHUS;

UCIIONIb30BAaTh MPU pPEUICHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM Ui TOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIpPETALUU U IPEACTaBICHUS yuyeOHOH U
Hay4YyHO-NIOMYJISAPHON MH(OpPMalMK, NOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIyYaEM Y0 HH(POPMALHIO;
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OOBSCHATH MPUHITUIIBI ACHCTBHSI MAIIIWH, IPUOOPOB M TEXHUYECKUX YCTPOHCTB, Pa3InvaTh
yCIIOBUS HX 0€3011aCHOTO MCITOJIb30BAHMSI B TTOBCEIHEBHOM KH3HM;

MPUBOANTH NMPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCIKHBIX yUEHBIX-(DU3HKOB B Pa3BHTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTONBh30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCETHEBHOM JKU3HHM IS
obecrieueHus: 6€30MaCHOCTH MTPU OOPAIICHUH ¢ TPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMHU, IS
COXpaHEHUS 3[IOPOBBS M COOIIOIEHUSI HOPM IKOJIOTHYECKOT0 MTOBEICHUS B OKPYKAIOIIEH cpere;

paboTaTh B rpyIilie ¢ BHIMOIHECHHEM Pa3JIMYHbBIX COIMAIBHBIX POJIEH, MIAaHHPOBATH PadOTy
TPYIIbBI, PAMOHAIBHO pACIpPENeNsiTh OO0SM3aHHOCTH H IUIAHUPOBATH JICATEIBHOCTH B
HECTAHJIAPTHBIX CHUTYaIlUsAX, aJ[CKBATHO OIICHWBATh BKJIAJ| Ka)JOr0 M3 YYaCTHHUKOB T'PYIIIbI B
pelIeHne paccMaTPUBAEMOM TPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHHe KosmuecTBo yacoB
Ne DJIeKTPOHHbIe (Lud poBbIE)
n/n PAIACIIOB HTEM Bcero Konrposeupie | - Mpaxrutecikue o0pa3oBaTeJIbHBIE pecypchl
NMPOrpaMMel patdoThI padoThI
Pazgen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHMUSI
o
11 HaHSHHKerI METOAM 5 1 bubmmoreka [IOK
' i https://m.edsoo.ru/7f41bf72
MO3HAHUS
Wtoro no pazaeny 2
Paznen 2. MEXAHUKA
bubmorexa [IOK
2.1 K 5
HHEMaTa https://m.edsoo.ru/7f41bf72
but6moreka [JOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
3
2.3 CSEOZZLHHﬂ B 6 1 1 Bubmmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Wroro no pazneny 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubmoreka LIOK
' KMHETUYECKON https://m.edsoo0.ru/7f41bf72
TEOpUU
39 OCHOBBI 10 1 bub6muorexa IIOK
' TEPMOJIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTtHelie
33 zzCT::TI;I:H 5 but6moreka [JOK
' B ' https://m.edsoo.ru/7f41bf72
daz3oBbIC
TePEXOIbI
Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMMUKA
bub6morexa IIOK
4.1 1 1
IICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
H N
49 OiTOHHHH: . 12 5 1 bubmorexa [IOK
' STCRTPIHCCI https://m.edsoo.ru/7f41bf72
ToK. TOKHU B
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Pa3IMIHBIX
cpenax
Uroro no paszneny 22
PezepBHOE Bpems 2 1
OBHIEE KOJIMYECTBO
YACOB I10 68 6 4
I[TPO'PAMME
11 KJIACC
K
No Hamwmeropane OTIHCTIE TACOB DJieKTpoHHbIe (LU poBbIE)
/i paseyioB U TeEM Beero Kontpossnsie | IIpakTHdeckue 0GPA30BATENBHbIE PECYPCHI
NPOrpamMMsl padoTbl padoThI
Paznen 1. JIEKTPOAUHAMMUKA
M )
11 | » aerf HT: an Honea 11 2 3 bubmiorexa LIOK
. JICKTPOMArduTHasa
3 https://m.edsoo.ru/7f41c97c
UHIYKIUS
Uroro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
M
- CXAaHUYCCKUC U 9 . BI/I6HI/IOTeKa ]_[OK
. AJICKTPOMArHuTHBIC
P https://m.edsoo.ru/7f41c97c
KoJieOaHus
M
59 5 ZxaquZCKHe 1 . 5 1 bubmmoreka [JOK
. JICKTPOMATrHUTHBI
P https://m.edsoo.ru/7f41c97c
BOJIHBI
bub6muorexa IIOK
2.3 0) 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI
31 CITCIIMAJIbHOM 4 1 but6mmoreka [JOK
' TEOPHHU https://m.edsoo0.ru/7f41c97c
OTHOCHUTCIBbHOCTHU
Hroro no paszneny 4

Paznen 4. KBAHTOBAS ®U3UKA

41 DJIEMEHTBI 6 bubmmoreka [JOK
' KBAHTOBOM ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bubmoreka LIOK
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

OEeMEHTHI
5.1 ACTPOHOMMHU U 7 1 bromorexa [IOK
' p https://m.edsoo.ru/7f41c97c
acTpopu3UKU
Hroro no paznenry 7
Pa3znen 6. OBOBIIAIOIIEE TIOBTOPEHHUE
6.1 O6obmaromee 4 1 bubmoreka [IOK
' MOBTOPCHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 6

I[TPOTPAMME
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