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PABOYAS ITPOTPAMMA
no ®U3IUKE

YposeHs 06pazoBans (Knace) epeduee obuee obpasoeanue 10-11 xraces;

Konnuectso yacos: 10 Kjtacc — 68 gacos 3a roj
11 knacc — 68 gacos 3a roj

[Iporpamma paspaboTana Ha ocHOBe (benepansroTo FOCYymapCTBEHHOTO 06pa30BaTEIBHOTO
CTaHaapTa cpeaHero obrero o0pasoBanus u TPUMEPHOH MPOTrpamMMBI y4eGHOTo Kypca
(Iatammra A.B., PaGoune fporpammet, @uswka, 10-11 kraccrpr. — M. [Ipoceemenwe, 2017

IIporpamma paspaGorana yanrerem dusuku  Kanpanosoit H.JI.



HosicanTeabnan 3anucka
[Iporpamma o dusnke mwis 10-11 KnaccoB cocTaBiieHa B COOTBETCTBHY C: QenepansHbiM
3aKoHOM 00 obpasosannn B Poccuiickoit ®eneparmu (o1 29.12.2012 N 273-®3 (pexn. ot
29.07.2017)), TpeboBanusimu DeiepaabHOTo roCyIapCTBEHHOTO 00pa30BaTENLHOIO CTAHIAPTA
cpenrero odmero obpasosanus (GI'OC COO); npumepHO# IporpamMMel yueGHOTO Kypea
(IIatammaa A.B., Paboune nporpammer, @usuka, 10-11 knacesr, — M. IIpoceetenue, 2014.),
KomriekTa yaeOrukoB I'.5l. Mskumes, b.5.Byxosues, B.M.Uapyrun / ITox pex.
H.A.Ilapbentresott, @usnka. 10 knacc. BazoBsil ypoBeHB (KOMILIEKT ¢ IJIEKTPOHHBIM
npunoxernem). — M.: Ilpocsemenwe, 2014.), 'S Maxuimes, b.B.Byxosues, H.H.Cotckuit /
[Tox pen. H.A.Tlapdentoesoit, ®usnka. 11 knace. Bazosslit ypoBeHb (KOMITTEKT ¢
JEKTPOHHBIM MpHIlokennemM). — M.: [Ipocsenienwne, 2017.).
Ha usyuenne y4eOHOTO NpeaMeTa OTBOAUTCS
10 kmace — o 2 yaca B Hejenmo, 68 4acos B roj
11 xnace — o nBa yaca B Henemo, 68 YacoB B TOX
W3yuenne ¢pusnkn B 10-11 kiraccax HanpaeieHo Ha JOCTHKEHHE CIELYIOMMX HeJTeil:
® OCBOCHHE 3HAHWH O QyHIAMEHTATBHBIX (DU3MUCCKUX 3aKOHAX W TIPHHITATIAX, JIEKAINX B
OCHOBE COBPEMEHHOM (YH3MIECKOH KApTUHBI MUpA; HanbO0JIee BAKHEIX OTKPHITHSX B
00J1aCTH (U3MKHM, OKA3ABIINX OMpPEAEIONICE BANSHIC HA PA3BUTHE TEXHUKH
TEXHOIOTHHU; METONAaX HAYYHOTO MO3HAHWS TPUPOJIBI;
® TPUMEHATB MOJTYYCHHbIC 3HAHUS 10 QU3UKE 1T OOBICHEHHS Pa3HOOOPA3HBIX
(H3HYECKUX ABJICHUI ¥ CBONCTB BEIIECTB; MPAKTHYECKOTO HCTIONB30BAHMS busnueckux
3HaHU;
® PpAa3sBHTHE NO3HABATEIbHBIX HHTEPECOB, HHTE/IIEKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH
B IpoLecce MPHOOPETEHHMsI 3HAHUE M YMEHHUH 110 (DH3KKE ¢ HCTTOIB30BAHAEM Pa3THUYHbIX
MCTOYHHKOB HH(OPMALIHH, B TOM YHCIIE CPEICTB COBPEMEHHBIX HH(POPMALTHOHHEIX
TEXHOJIOTHii; pOPMUpOBaHHE YMEHUH OUEHHBATh 10CTOBEPHOCTD €CTECTBEHHOHAY YHOMN
HHpOpMannu;
® BOCHHUTaHHE YOCKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHOB TTPHPOIBT;
WCTIONB30BAHMS IOCTIDKEHUH (u3KKy Ha 61aro pa3sBUTHS YE/IOBEYECKON LIMBHIIN3AIINH;
HEOOXOIMMOCTH COTPYIHHYECTBA B MTPOIIECCE COBMECTHOTO BHITTOIHEHMS 3a/1ay,
YBaKHTEIIBHOTO OTHOIIECHHS K MHEHHIO OMMOHEHTA TIPH 06CYKICHUH TTpobiiem
CCTECTBEHHOHAYYHOTO COJICPYKAHMS; TOTOBHOCTH K MOPalIbHO-3THYECKOH OIICHKE
HCTIOJIb30BAHMS HAYUHBIX TOCTHIKECHUH, 4yBCTBA OTBETCTBEHHOCTH 32 3ALIATY
OKpY KaloLIeH CpeIbl;
® HCTIONb30BaHHME MPHOOPETEHHBIX 3HAHUH W YMCHUIL JUISI PEIIEHMS IPAKTHYECKUX 3a71au
TIOBCEIHEBHOM JKH3HHU, obecneueHmst 0e30MacHOCTH COOCTBEHHOI JKH3HH,
JlocTrkeHne 2TuX Hesel obecre nBacTes peleHneM CIIeIyoNmX 3aaa4:
* (opMHpPOBaHHUS OCHOB HAYYHOIO MHPOBO33pECHHS;
® Pa3sBUTHS WHTEJUIEKTYATBHBIX CIOCOOHOCTEH yyammxces;
¢ Pa3BUTHE MO3HABATE/IBHBIX HHTECPECOB IIKOJIBLHUKOB B MPONECCE U3YUEHHs DH3UKH,
®  3HAKOMCTBO C METOJAaMHU HAYYHOT'O MO3HAHUS OKPYIKAIOUIETO MUPA;
® [I0CTAHOBKA MPOoOJIeM, TPeOYIOIINX OT YYalMXCsl CaMOCTOSITETbHOMN AeSITENEHOCTH 110 WX
pa3penIeHun1o;
® BOOPYXEHHWE MIKOJbHMKA HAYYHBIM METOJIOM TO3HAHHS, TO3BOJSIOMEM TIONYYaTh
OOBEKTHBHEIE 3HAHUS 00 OKPYIKAIOIIEM MUPE.



ITianupyemble pe3yabTaThl
MexanngecKne sIBJICHHSA

BoInyCKHHK HAYHHTCS:

e DACTO3HABAThH MEXAHWYECKHE SIBJICHUS M OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHWH
OCHOBHBIC CBOHCTBA WM YCJIOBHS TIPOTEKAHNS ITHX ABJICHUI: pABHOMEPHOE M HEPaBHOMEPHOE
JBWKEHWUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEHHOE [IBHXKEHHE, OTHOCHTEBHOCTH
MEXaHUYECKOTO ABMIKEHUS, CBODOIHOE TIaICHUE TeJl, PABHOMEPHOC IBHKCHHE MO OKPYHKHOCTH,
WHEpIWS, B3aHMOEHCTBIE Tell, PeakTHBHOE JIBUKEHHE, Mepeiaia aBIeHIs TBCP/IbIMU TEaMH,
WKHUIKOCTSIMH W TasaMu, atMochepHoe MaBJieHWe, TJIABAHWE TEJI, PAaBHOBECHE TBEPHABIX TEI,
MMEIOIINX 3aKPEIUIEHHYIO OCh BpAIICHHMs, KoNeOaTesbHOe IBMXKEHHE, PE30HAHC, BOIHOBOC
JIBVIKEHHE (3BYK);

e ONUCHIBATH W3Y4YECHHBbIE CBOHCTBA TEN W MEXaHWYECCKHE SBICHHS, HCIONB3YS
(usrYecKre BEMWUHHBL MyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPCHHE, MEPHON oOpalleHus, Macca
Tena, MJIOTHOCTH BEIIECTBA, CHia (CHia TSHKECTH, CHIA YIPYTOCTH, CHjla TPEHWS), TaBIeHHE,
UMITYJIbC TENa, KHHETHHUECKas OJHEpPrus. TOTCHIMANbHAsS OHEprus, MEXaHW4ecKas pabora,
mexaHndeckass MourHocTs, KIIJ[ mpw coBepuleHnn paboThl ¢ HCTOJB30BAHHEM TPOCTOTO
MEXaHM3Ma, CUJIa TPEHNS, aMILIHTY1a, ICPHOJL M HacTOTa Ko/NeOaHwid, JUIHHA BOJHBI U CKOPOCTh
ce pacmpoCTpaHeHHWs; TIpM ONMCAHWM [PABUIBLHO TPAKTOBATH  (DU3MYECKMH  CMBICT
WCTIONB3YEMBIX BETMYMH, WX 0003HAYEHHs W CAMHWIBI W3MEPEHHS, HaXOMHUTB (OPMYIIbI,
CBSI3BIBAIOIINE JaHHYIO (HU3HYECKYIO BEIWUMHY C JAPYTHMH BEIMYMHAMU, BBIMHCIIATL 3HAUCHHE
Gu3nuecKol BETUUNHEL,

® QHAIM3MPOBATH CBOMCTBA TEJ, MEXAHWUCCKHE SBJICHHUS ¥ IPOLECCH, HCIONB3ys
(u3nYeCcKre 3aKOHBI: 3aKOH COXPAHCHHWS OSHEPTHH, 3aKOH BCEMHMPHOrO TATOTCHHMS, TPHHLAII
CYTIEPIIO3HUIMU CHIT (HAXOXKIEHHE paBHOICHCTBYOICH cunbl), I, IT u 111 3akons! HeroTOHE, 3aKOH
coXxpaHeHust UMITysbca, 3aKkoH ['yka, 3akon [lackasis, 3akoH ApXuMena; NpH 3TOM pasjnyarh
CJIOBECHYIO (OPMYTHPOBKY 3aKOHA M €10 MAaTEMaTH4eCKOC BBIPAXKEHNE,

e pa3TM4aTh OCHOBHBIC NPU3HAKK WM3YYCHHBIX (DM3MYECKUX MOJENCH: MarepHarbHas
TOYKa, HHEePLHATbHAS CUCTEMA OTCUETA,

e pemark 3a7auM, HCTIOIB3Ys (PU3MIECKHUE 3aKOHBI (3aKOH COXPAHEHHMS SHEPTHH, 3aKOH
BCEMUPHOTO TATOTEHWs, TpHHIMN cynepriosumuu cui, [, 11 u III 3axonsr HeioTOHA, 3aKkoH
COXpaHEeHMs WMIIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena) H bopmyel,
cBs3pIBAIOINHE (DU3UYECKHE BEIMYMHBI (ITyTh, CKOPOCTH, YCKOPCHWE, Macca Tejia, TUIOTHOCTh
BEIECTBA, CHJIA, JABJIEHHE, UMITYJIBC TeJla, KUHETHUECKas dSHEPrus, MOTEHIHabHAs dHEPrus,
MexaHuueckas pabora, MexaHWdeckass momHocTe, KIIJ[ mpoctoro mexaHu3ma, cujla TpeHUs
CKOJTBKEHHSI, KOO QHIMEHT TPEHMS, aMILUTHTY 1a, TEPHOJ H 4acToTa KosebaHuii, TMHA BOJIHEI U
CKOpOCTh €€ pacrpOoCTPaHEHWMs): HAa OCHOBE aHaluW3a YCIOBHS 3a/la4d 3arycChiBaTh KpaTKOC
yCNOBHE, BHIIENSTh (M3MUECKHe BEJIMYMHBI, 3aKOHBI W (QOpMyIibl, HEOOXOAMMEIC IUTA €¢
pELICHHS, POBOIMTh PACUETHI M OLEHHBATH PEasBHOCTD TOMYHYCHHOTO 3HAYCHHS (H3NUCCKOH
BEJIMYHMHBIL,

BoINycKHHK MOJTY4HT BO3MOKHOCTD HAYIHThCS:

® UCNONB306aMb 3HAHUA O MEXAHUYECKUX SGIEHUAX 8 NOBCEOHEEHOU JICUSHU 014
obecneyenusn Gezonacrnocmu npu 00pawjerul ¢ NPUGOPaMU U MEXHUYECKUMU YCMPOUCHBAMU,
Onsl coxpanenus 300po6bs U COOMONEHUA HOPM IKON02UYECKO20 NOBEOCHUS 6 OKpydicaloujetl
cpede;  MpuBOOUMb  MpUMEpPbl  NPAKMUMECKO20 UCRONb30GAHUS  (QUSUYECKUX  3HAHUU O
MEXAHUYECKUX ABNCHUSX U (DUIUNECKUX 3AKOHAX, MPUMEpPbl UCNONb306AHUS 60300HOBNAEMbIX
UCTOYHUKOB — SHEPeUl;  SKOA0SUMECKUX — NOCICOCMEULl  UCCIe006AHUSL  KOCMUYECKO20
NPOCMPAHCING,

o pPaZIUNAMb ZPAHUYL NPUMEHUMOCTU (DUSUYECKUX 3GKOHOS, NOHUMAMb 6Ce00ujull
xapakmep (QYHOAMEHMATBHLIX 3GKOHOG (30KOH COXPAHEHUs MEeXAHUYeCKOU SHep2uu, 3aKOoH
COXPAHEHUS. UMMYIbCA, 3AKOH BCEMUPHO20 MA20MEHUs) U 02PAHUYEHHOCMb UCNONb306AHUA
yacmHulx 3aK0oH08 (3axkon I yka, Apxuwveda u op.),

o HAXOOUMb AOEKGAMHYIO NPEONOJICEHHOU 3a0a4e (UIUYECKYI0 MOOelb, pa3peuams



npobiemy Kak HA  OCHOGE  UMEIOUUXCH 3HaHUll MO MexaHuke ¢ UCNONb308AHUEM
MAMeMamuuecko20 annapamd, max u npu NOMOUJU Memooo8 OYeHKU.
TenoBble IBJICHHS

BbINyCKHUK HAY4IUTCSE:

e pacIO3HABaTh TEIUIOBBIC SIBJICHWS W OOBSCHATE Ha fa3e WMEIOIMUXCs 3HAHUH
OCHOBHBIE CBOICTBA WMIIM YCIOBHS TIPOTEKaHHs JTHX sIBICHUH: Anddy3us, HIMECHEHHE obreMa
Ten mpu HarpeBaHuWH (OXTakIeHWW), Oosbluas CKMMACMOCTh TasoB, Majas CHKUMAEMOCTE
JKUIAKOCTEH M TBEPABIX TEN; TEIJIOBOE PaBHOBECHE, MCMApEHWE, KOHACHCANHWA, IJIABJICHHC,
KpUCTAITM3AMMST, KHUTIEHHWE, BIAXKHOCTE BO3JyXa, PpasTUtHBIC CIOCOOBI  TEIIoNepelaun
(TeTONPOBOAHOCTh, KOHBEKIIHS, W3J[yUCHHE), arperarHple COCTOSIHUS BEIIECTBA, MOTJIOMICHHE
SHEpriy MPH MCIIApEeHNH JKUIKOCTH W BBIICICHHE ¢¢ TIPH KOHICHCAIMH Mapa, 3aBHCHMOCTE
TEMIIEPaTyPhl KUIICHHS OT JAaBICHUS;

e ONUCHIBATH W3yUCHHbIE CBOWCTBA TEJI M TETUIOBLIC ABJICHUS, HCTIOJIB3YA (buznyecKne
BeTMUMHBI, KOMWIECTBO TEILTOTH], BHYTPEHHSS JHEPTHs, TEMIIepaTypa, yAe/bHas TEIIOEMKOCTD
BEIECTBA, YJENbHAs TenjoTa TUIaBIeHUs, yACIbHAs TErJIoTa napooOpa3oBaHus, YIeTbHAs
TEMIIOTa CrOpaHWs TOIUHBA, KOIQ(HIMEHT MOJIE3HOrO ACHCTBHS TEMJIOBOTO ABHMraTels; IpH
ONMHCAHWHM TPABHIBHO TPaKTOBaTh (QU3MYCCKMH CMBICT MCMONB3YEMBIX  BEIMYHH, HX
0GO3HAYCHNS 1 ¢IMHAIBI H3MEPEHUs, HAXOIUTh (HOPMYIIbI, CBSI3BIBAIOIINE NAHHYIO PU3HUCCKYIO
BEJIUUMHY C JPYTHMH BENMUMHAMMY, BBIYUCIIATE 3HAYCHIE (PU3NUCCKOH BETMIHHEL,

e aHAIM3MPOBATH CBOMCTBA TEJl, TEIUIOBBIC SIBICHUS M MPOLECCHI, HCIOJIB3YS OCHOBHBIC
MOJOKEHHS ATOMHO-MOJIEKYJISIDHOTO YHYGHUS O CTPOCHMH BEIIECTBA W 3aKOH COXpaHEHWH
SHEPIHH;

e pa3TUuaTh OCHOBHBIE NPH3HAKM M3YYEHHBIX (H3MUCCKHX MOJENCH CTPOCHHS rasos,
JKHIKOCTEH W TBEPIBIX TEII;

e TIPUBOAMTH TPUMEPhl MPAKTHYECKOr0 HCIOJb30BaHHS (usrHecKHX 3HaHUH O
TEIJIOBBIX SIBICHUSX,

e pemaTh 3a/1aud, WCTONb3ys 3aKOH COXPAHSHWs SHEPrWu B TEITOBBIX MPOLECCaX |
QopMyJIBl, CBS3bIBAIOIME (DU3WYECKAE BEIMUYMHE (KOJMYECTBO TEIUIOTHI, TEMICPaTypa,
yaenbHAS TEMIOEMKOCTh BELIECTBA, YACHbHAS TETIIOTA IUIABNCHMS, yIACNbHAS TEIIOTA
napooOpa3oBaHusl, yIelbHas TETIoTa CropaHus TOIUINEA, K03 HUIIHEHT MONE3HOTO JACHCTBHA
TEMJIOBOTO J(BUTATEJIs): HA OCHOBE aHalW3a YCJIOBHS 3alavy 3anucChiBaTh KPaTKoe YCJIOBHE,
BBIAC/ATh (DH3MUECKHE BEJIMYMHBL, 3aKOHBI M (OPMyJibl, HEOOXOJMMEIC JUIA €€ PCLICHHUS,
IPOBOMTE PACHETHI ¥ OLEHWBATE PEABHOCTE MOy HCHHOTO SHATCHHA (u3nUeCKOH BEJIMUMHBI,

BbInyCKHUK MOJYHUT BO3MO/KHOCTD HAYUHThCS:

o UCHOTL308AML 3HAHUS O MENIOGbIX AGIEHUAX 6 NOBCEOHeEHOT DICUSHU 013
obecnevenus besonacnocmu npu obpaujenuu ¢ npubopamMu U MeXHU4eCKUMU yYCmpoucmeamu,
0Nl coxpaneHnust 300po6bs U COOMOOEHUS HOPM IKON02UYECK020 noGedeHus 8 OKpydlcaiouer
cpede; npueoOUMb NPUMEPbl IKON0ZUYECKUX nocnedcmeuti pabomul Q6U2amene 8HympeHHe20
C2OPAHUS, MENTOBLIX U 2UOPOINCKMPOCMAHIYUL;

o pazuuame 2panuybl NPUMEHUMOCHIU (DUBUYECKUX 3GKOHOS, NOHUMANb gceobuyuil
Xapakmep QyHOAMEHMANLHBIX HUIUHECKUX 3AKOHOG (3AKOH COXPAHEHUs dHepeuu 6 MenioGuix
npoyeccax) u 02PAHUYEHHOCTL UCNONb30GAHUS YACHIHBIX 3AKOHOG;

o Hax0Oumb A0eKGaAMHYIO NPeONOJICeHHOl 3adaue QuU3UYecKyl0 MoOenb, paspeuiams
npobiemy KaK HA OCHOGE UMEIOWUXCS 3HAHUU O MeNnio6biX ABNEHUAX C UCNONLI0GAHUEM
MAMeMAMuUYecko20 annapamad, max u npu NOMOUJU Memooos OYeHKU.

JaeKTpHUeCcKIe H MATHHTHBIC SIBJICHUS

BoinmycKHHK HAY9HTCSE:

e DACTO3HABATH IEKTPOMArHWTHEIC SBICHWUS W OOBSCHATH HA OCHOBE HMMCIOLIMXCH
3HaHUI OCHOBHBIE CBOMCTBA WM YCIOBHS TPOTEKaHHs OSTHUX SBJICHWH: OJNEKTpU3alus Tel,
B3aMMOEHCTBHE 3apSIOB. 3MEKTPHUECKWH TOK W €ro JEHCTBHs (TEIIOBOS, XHMHYECKOE,
MAarHUTHOE), B3aUMOIEHCTBHE MArHHWTOB, 3JICKTPOMarHUTHAs HH/IY KLU, JIEHCTBUE MAarHUTHOTO
MoNAs Ha TPOBOJHHMK C TOKOM H Ha JIBIKYNIYIOCH 3apsSOKCHHYIO HacTHILy, JIeHCTBHE



IIEKTPUYECKOTO TIOJIS HA 3apsIKEHHYIO HaCTHIL, 37TEKTPOMArHMTHBIC BONHBI, MPSAMOTMHEHHOE
pacrpocTpaHeHHE CBETA, OTPAKEHUE U TIPENIOMIICHHE CBETA, INCTIEPCHS CBETA.

e COCTABIIATH CXEGMBI JJIEKTPHYCCKUX LEeNeH ¢ TOoC/eaoBaTe/IbHbIM 1 TapauleIbHbIM
COETMHEHHEM DIIEMEHTOB, pasjiuyas yCJOBHbIE 0003HAUEHHs SJIEMEHTOB 3JICKTPHUSCKUX LeTeH
(MCTOYHMK TOKA, KITIOY, PE3UCTOP, PEOCTAT, TaMITOUKa, aMIIEPMETP, BOJILTMETD).

® HCIIOJIB30BATh ONTHUYECKHE CXEMBI JITSI TTOCTPOCHUS H300PaKEHUH B TJIOCKOM 3epKase
U cobuparouiei muH3e.

e ONMWCHIBATL W3yUCHHBIC CBOMCTBA TEN M OJNICKTPOMArHWTHBIC SBICHHSA, HCIIONL3YH
(u3nUeCKHe BENMUWHBI: JJCKTPHYECKMI 3apsij, CHIa TOKa, OSJICKTPUYECKOE HANpPHKEHHUE,
TEKTPUHYECKOE COMPOTHBRIICHHE, YICTbHOE CONPOTHBIICHUE BEIIECTBA, paboTa 3JICKTPHHECKOTO
MONsi, MOIIHOCTb TOKa, (JOKYCHOE pacCTOsHHE W OINTHYECKas CHa JIMH3BL, CKOPOCTh
3MEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; NPH ONHCAHWH BEPHO TPAKTOBATH
dusmuecKuil CMBICI WCTOIB3YEMBIX BEJMYMH, WX OOO3HAYCHHS M CAMHWIBI H3MEPEHUS,
HAXOIUTH (OPMYJIBI, CBS3BIBAIONINE TaHHYIO (PU3UHUECKYIO BETMIHHY C JIPYTUMHU BETUYHHAMH.

e aQHANM3MPOBATH CBOWCTBA TEI, DJIEKTPOMAIHUTHBIC SBICHUS W MPOLECCHI, UCTIOIB3Y S
(hu3MUECKHe 3aKOHBI: 3aKOH COXPAHEHHUS SJICKTPUHECKOTO 3apsia, 3akoH OMa Juts y4acTka [enH,
sakon Jlxoyns-JIeHIa, 3aKoH MPSIMOIMHEHHOTNO pacTpoCTPaHEHHS CBETA, 3aKOH OTPAXKCHHS
CBETa, 3aKOH TMPEJIOMIICHMs CBETA; MPH ITOM Pasinyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W
€ro MaTeMaTHYECKOEe BBIPAKEHHUE.

e [PHBOIWTH NPUMEPH [PAKTHYECCKOTO HCMONb30BaHUsl (U3NUECKUX 3HAHHE O
JEKTPOMArHUTHBIX SBICHUSIX

e pemnaTh 3a1a4M, HCIIONB3Ys (H3nHecKne 3aK0HbI (3aK0H OMa JUTsl y4acTKa UemH, 3aK0H
Jlxoyns-Jlenua, 3aKOH NPSIMOJMHCHHOTO pPAacrpoCTPaHEHHs CBETa, 3aKOH OTPAKCHHMS CBCTa,
3aKOH TPENOMITEHHs! CBeTa) W (DOpMyJIBI, CBA3BIBAIONIME (QU3MUECKHE BEIMYMHBI (CHIA TOKA,
VIEKTPHYECKOE HATIPSDKCHHE, OJNIEKTPHYECKOE COMPOTHBIICHHE, YICIBHOE COMPOTHBICHHE
BelIecTBa, paboTa HEKTPHHSCKOTO TOJIsl, MOITHOCTh TOKa, (OKYCHOE pacCTOSIHUE U ONTHHECKas!
CHJIa JIMH3BI, CKOPOCTH JJIEKTPOMATHHTHBIX BOJIH, JUTWHA BOJIHBI M 9acToTa cBeTa, (HOopMyIIbl
pacyeTa SNMEKTPHUYECKOTO COTPOTUBJICHHS TIPHIIOCIIE/I0BATETBHOMUTIAPAIITICIEHOM COCHHCHAHN
[IPOBOIHAKOB): HA OCHOBE aHANM3a yCJIOBHS 3a/add 3ariChiBaTh KPAaTKOE YCJIOBHE, BBIACIATH
(hU3MUeCKHe BEJIWYMHBI, 3aKOHBI W (hOpMYIbl, HEOOXOaMMBIC IS €e peIeHHS, TPOBOIHTEH
pacueThl ¥ OLEHMBATH PEATBHOCTD TMOTYYIEHHOTO 3HAYCHUS (PHU3NYECKON BEITMYHHBI.

BhINYCKHHK MOJTYYHT BO3MOKHOCTH HAYIUTHCS: :

o UCHONB308AMb 3HAHUS 00 INEKMPOMAZHUMHBIX SGAEHUAX 8 NOBCEOHEEHOU JICUSHU OIS
obecnevenus bezonacHocmu npu 00paweruu ¢ npubopamu U MeXHUYeCKUMU YCmpoucmeamu,
0Nl coXpaHeHus 300p06bA U COOMOOEHUS HOPM IKONO2UMECKO20 NOBEOEHUs 6 OKPYJicaioujeu
cpede, npUBOOUNMb NPUMEPLL GIUAHUS ANCKMPOMAZHUMHBIX USLYYEHUL HA JICUBbIE OP2AHUSMBbL,

o pasnuuamv panuybl NPUMEHUMOCTU (PUIUYECKUX 3GKOHOG, MOHUMAMb 6Ce0Ousull
xapakmep (YHOGMEHMANHBIX 3AKOHO8 (3AKOH COXPAHEHUs  9NeKMpPU4eckozo 3apaoa) u
02PAHUYEHHOCTTL UCNONL306AHUS HACMHbIX 3aKOHO06 (3akon Oma Oas y4acmka yenu, 3aKOH
Hocoyna-Jlenya u op.); '

* UCNOTB306AMB NPUEMbL NOCMPOEHUS, PUIUHECKUX MOOenell, NOUCKA U POPMYIUPOBKU
Q0KA3aMeNbCme GblOBUHYNBIX 2UNOME3 U MEOPeMmUYECKUX 6bl60008 HA OCHOBE IMNUPUHECKU
YCMAHOBNEHHBIX PaKmos:;

®  HAXOOUMb GOEKBAMHYI0 NPeONOJICEHHOU 3a0ade QUUYECKYI0 MO0elb, paspeuams
npobnemy Kak HA OCHOGE UMEIOWUXCA 3HAHUl 00 91eKMPOMAZHUMHBIX AGNEHUAX C
UCHONb30BAHUEM MAMEMAMUYECKO20 ANNAPAMd, MAxK U NPU NOMOUU MeMOO08 OYEHKU.

KsanroBbie fIBJICHHS

BoinyckHHUK HayuHTCH:

® pACTO3HABATH KBAHTOBBIC SBICHHS H OOBSCHATH HA OCHOBE WMMCIOLIMXCS 3HAHWH
OCHOBHBIE CBOMCTBA WM YCIOBHS MPOTEKAHUS 3TUX SABJICHWH: €CTCCTBCHHAsS M MCKYCCTBEHHAsS
PaZMOaKTHBHOCTB, O-, B- W Y-W3IYHeHWS, BO3HMKHOBEHHE JTMHEHYATOrO CIIEKTpa M3JTyHeHWs
aToMa;



® ONKCHIBATE W3YYCHHBIC KBAHTOBBIC SBICHUS, MCIOIB3YS (DHIUUECKHE BETHUHHBL
MaccoBO€ YMCII0, 3apsSI0BOE HHCIIO, [EPHOJ MOJypacnaja, SHeprust (POTOHOB; IMPU OTMHCAHWH
MPaBUIIBHO TPaKTOBaTh (U3MYECKUIl CMBICI HCIHOIB3YEMBIX BEIWYHMH, WX OOO3HAYEHHS W
CIMHULBI M3MEPEHHS; HAXOJMTH (OPMYIIBI, CBSI3BIBAIONIME MaHHYIO (DHM3UYECKYIO BEJIMUMHY C
APYTUMH BETWUHUHAMMY, BEIYUCIIATE 3HAUYCHHE (DU3HYESCKON BETMUNHBL,

® AHATM3WPOBATH KBAHTOBBIC SIBJIEHUS, UCMONB3Ys (DUUUECKHE 3aKOHBI U TIOCTYIIATHL:
3aKOH COXPaHEHMsS! DHEPIHH. 3aKOH COXPAHCHMS JJIEKTPHYECKOTO 3apsiiia, 3aKOH COXPaHEHHS
MaccoBOTO HYHCA, 3aKOHOMEDHOCTH H3IIYYEHHMsl M TOTJIOMICHHS CBETA aTOMOM, TIPH 3TOM
pasMvaTh CMOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEMaTUIECKOE BBIPAKEHHE,

® DasivaTh OCHOBHBIC NMPU3HAKW [JIAHETAPHOH MOJENM aToMa, HYKJIOHHOH MOJETH
aTOMHOTO sJIpa;

® NPUBOJIUTH TIPUMEPBI MPOSIBICHUSI B NPUPOAE W TPAKTHUECKOTO MCIIOIb30BAHHS
PaTMOaKTHBHOCTH, AIEPHBIX U TEPMOSAEPHBIX PEaKIni, CIIEKTPaTbHOTO aHaIu3a.

BoInycKHHK MOTYYHT BO3MOKHOCTE HAYYNTHCH:

® UCNON6306AMb NONYHEHHbIE 3HAHUSL 6 NOBCEOHEGHOU JICUHU NpU o0bpawjenuu ¢
NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEaMu (CHeMYUK UOHUSUDYIOWUX HaACTUY, oozumemp),
018 COXpaHeHUs 300p06bA U COOMOOCHUL HOPM FKONOZUHECKO20 NOGEOCHUS 6 OKPYICAIoufet:
cpeoe;

® COOMHOCUMb SHEP2UID CEA3U AMOMHBIX S0EP ¢ Oephexmom mMaccel;

® NpUBOOUML NPUMEPL GIUAHUAL PAOUOGKMUGHBIX UNYHEHUI HA DICUBbE OPAHUIMYI,
NOHUMAMb RPUHYUN OEUCMBUL O03UMEMPA U PA3IUNAMb YCI0BUS €20 UCNONb306AHUA,

® HNOHUMAMb IKON02UYECKUE NPODeMbl, GOZHUKAIOWUE NPU UCHONbIOBAHUYU AMOMHBLX
2NEKMPOCMAHYUY, U NYMU  PeUwleHUss mux npobneMm, NepCneKmuesbl  UCHOAL306AHUA
YAPAGIAEM0O20 MEPMOAOEPHO20 CUHMES(.

B pesynbrare y BhIyCKHUKOB Oy Iy T ChOPMUPOBAHBI IUUHOCHIHbIE, Pe2yiAmUGHbIe,
HO3HAGAME/IbHbIC N KOMMYHUKAMUGHbIC YHIIBEPCAIbHbIE YueOHbIe JeficTBHS.

No | ®opmupyemsbie 10 kmace 11 kmace
YV

1 | Jlmunoctheie VYV ]I —  MHPOBO33peHHE, — 'OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIIEE Oy yme#t mpodeccuu Kak myTs u
COBPEMEHHOMY YPOBHIO Pa3BUTHS | CIIOCOO peanu3anum
HayKH,  3HAQUUMOCTH  HayKH, | COOCTBEHHBIX AKH3HEHHBIX
FOTOBHOCTB K HAY4YHO- | [1JTAHOB;
TEXHUYECKOMY TBOPUECTBY, —  TOTOBHOCTh
BJIaICHHE DOCTOBEPHOl | oOyvarommxcs K TPYJAOBOMH
uHpOpmanueil 0  NepeaoBhIX | MPOPECCHOHANBHOM!
JOCTHIKEHHUAX M OTKPBITHSIX | JAEATETBHOCTH Kak K
MHPOBOH M OTEHUECTBEHHOW | BO3MOKHOCTH y4acTus B
HayKW, 3aWHTEPECOBAHHOCTh B | PEHICHWUH JIAYHBIX,
HAYYHBIX 3HAHUSIX 00 yCTPONUCTBE | OGIIECTBEHHBIX,
Mupa 1 olliecTBa; roCyAapCTBEHHBIX,

—  TOTOBHOCTb 00 ImIEHALMOHATBHEIX TTPOO/IEM;

o0y"aloumxcss K TPYyAOBOMH
npodeccHoHaIbHON
HNESATENBHOCTH KaK K
BO3MOXKHOCTH y4acTus B
peLeHHN JTWYHBIX,
OOLIECTBEHHBIX,
rOCy1apCTBEHHBIX,
00uIeHAUMOHAIBHBIX TPOOIIEM;




MeranpeMeTHBIC
Yy I

— craBuTh #  (opMyJiMpoBaTh COOCTBEHHBIC 3aj@a4d B
o0pa3zoBaTelIbHOM AesITEIbHOCTH W JKM3HECHHBIX CHTYalUsX;

—  OpraHn30BBIBATH 3 dexTUBHBIN TIOUCK PECypCoB,
HEOOXOAMMBIX JUIS JIOCTHKECHUS TOCTABICHHOH LEIH;

—  CONOCTABIIATH TIOJYUCHHBIH pe3yJbTaT JAEATENBHOCTH C
NOCTABJICHHOM 3apaHee 1EbIO.

[lozHaBaTenbHBIC
Yy

—  WCKaTh W HaXOJUTh 0000IMIEHHBIE CITOCOOBI PEIIEHUs 3a1a4, B
TOM YHCIIE, OCYIIECTBISTh PA3BEPHYTHIH HH(MOPMAIIMOHHBIA MMOUCK U
CTaBWTh Ha €ro OCHOBE HOBBIE (Y4eOHbIE M TTO3HABATENIbHBIE) 3aa1H;

—  KPWTHYECKW OLICHWBATh W WHTEPIPETHPOBATH HHOOPMALIHIO C
pasHbBIX MO3WNHMil, pacrno3HaraTth ¥ (QUKCHPOBATH NMPOTHBOPEYHS B
WH(OPMALMOHHBIX HCTOYHHKAX;

—  BbICTpauBaTh WHIHBUYAJIBHYIO 00pa3oBaTEIBHYIO
TPAEKTOPHIO, YYATHIBAsSh OIPAHWYCHHUS CO  CTOPOHBI  JIpYTHX
YYaCTHHKOB M peCypCHBIE OTpaHUYEHHU A,

—  MEHATh W YIEPKWBATH Pa3HbIC TO3WIMHW B TIO3HABATEIIBHOM
JeATEIBHOCTH.

KoMMyHHKaTHBHEIE
YV

pasBepHYTO, JIOTHYHO W TOYHO M3/IaraTh CBOK TOYKY 3pEHHS C
WCIOJIB30BAHWEM  QJEKBATHBIX  (YCTHBIX M THCBMEHHBIX)
SI3BIKOBBIX CPEJICTB;




Coaepixanue
10 kaace:

Beeaenne. @usura u pusnyecKne MeTOAbI H3YYCHHS MPUPOABI

®usuka — Hayka o npupozae. Pusudeckue Tena u sBneHus. Habmonenue u omucanue
pusuuecknx spnenni. Pusnveckuit skcnepuMmeHT. MopenupoBaHue SBICHHH W OOBEKTOB
npupozbl. PU3NYECKNUE BENNYMHBI M UX W3MepeHne. TOYHOCTh M MOTPEeITHOCTE M3MEpeHHH.
Me:xnynapoanas cuctema eaMHUIL OU3MYeCKHe 3aKOHBI H 3aKOHOMEPHOCTH. DHU3HKA U TEXHHKA.
Hayunsiit meton nosuanus. Pors Gpusnkn B GopMUpoBaHHN €CTECTBEHHOHAYYHON PaMOTHOCTH.

MexannuecKHe sIBJICHUS

Mexanuueckoe aBHKeHHe. MarepuainbHas TOUKa Kak MOAENb (HIHYECKOTO Teua.
OTHOCHTEIBHOCTE MEXaHH4YeCcKoro nBikeHus. Cucrema orcuera. DHU3HYECKHE BEJIWUMHEL
HEOOXOAMMBIE /IS ONMWCAHWS IBWIKEHUS W B3AUMOCBSI3b MEXKIY HUMH (MyTh, ITEPEMELIEHUE,
CKOPOCTh, YCKOPEHHE, BpeMsl IBUXKEHMs). PaBHOMEpHOE W paBHOYCKOPEHHOE TNPSIMOIHHEHHOE
AsukeHue. PaBHOMepHoe JBWXeHWEe 110 OKpyxHoctu., IlepBeii 3akoH HelooToHa U
wnepiws. Macca tena. [lnotnocts Bemectsa. Cuna. Exnanust cuisr. Bropo#t 3akon HeroToHa.
Tpernii 3axom Heiotona. CsoOomnoe nagenue Tten. Cuma TskeCcTH. 3aKOH BCEMHPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tema. HesecomocTs. CBSI3b MEXIY CHITOH
TAXKECTH W Mmaccod Tema. mmamomerp. PaBronmeiictByromias cuia. Cuna tpenus.. Tpenue
ckoubkeHust. Tpenne nmokos. TpeHne B MpUpoae U TEXHHUKE.

Mmnysbc. 3aKoH coXpaHeHus MMITyTbca. PeakTreHOe nBukeHne. Mexarnudeckas pabora.
MourHocets. DHeprusd, [loTenunanbHas U KUHETHUecKasi sHeprus. [IpeBpainenne oJHOTO BHIA
MEXaHUYECKOH SHEPIHH B JIPYTof. 3aKOH COXPAaHEHUS MMOTHOW MEXaHWUECKOM IHEPTUu.

YciioBusi paBHOBECHSI TBEPJAOrO Telld, HMMEIOIIEro 3aKpeIUICHHYIO OCh IBMIKCHUS.
MoMeHT cubL.

OcHOBBI MOJIEKYJISIDHO-KHHETHYECKOH TeopHu

Crpoenne BemecTBa. ATOMBI W MOJEKYJBL. TernioBoe JIBHKECHHE aTOMOB W MOJIEKYII.
BsanmonelictBue (NMpUTSIKEHWE W OTTaJKWBaHHE) MOJIEKYJl. TerjioBO€ paBHOBECHE.
Temneparypa. CBsA3b TemmepaTypsl €O CKOPOCTBI) XaOTHYECKOTO JIBUIKEHUS HaCTHIL.
Buaytpennss sxeprus. Pabora u Terutonepeaavya kak crocoObl M3MEHEHUsS] BHYTPEHHEH SHEPrHu
tena. KomuuecTBo Tennorel. 3aKOH COXpaHEHHS W TIPEBPAILIEHHs JHEPrHH B TEIJIOBBIX
npoueccax. Mcnapenne u konaeHcauus. [lornoiene SHepTHH NMPH HUCIAPEHUM KHUIKOCTH U
BBIACJICHUE €€ TIPW KOHJeHcaunu napa. Kunenue. 3aBHCHMOCTH TeMIIEpaTyphl KHIIEHUS OT
AasiieHust. BnaxxnocTs Bo3ayXa.

OcHOBBI TEPMOAHHAMHKH

PaGora raza mnpum pacmmpenun. IlpeoOpazoBaHust SHEpTMM B TEIUIOBBIX MAalIWHAX
(mapoBasi TypOWHa, ABUTATEb BHYTPEHHETO CrOPaHus, peakTHBHBIH aBurarens). KIIJ[ temmosoi
MAIIHHEI.

OcHOBBI 2JIEKTPOAHHAMHKH
DIIEKTPUYECKOE T10J1e KaK 0co0bIH B Matepui. HanpsokeHHOCTD 3/1eKTPHYECKOTO
nosist. JIeRCTBHE SJIEKTPUYECKOTO 10JIs Ha dJjieKTpuueckue 3apsabl. KoHnercatop. DHeprus
3JICKTPUYECKOTO T10JIS KOHIEHCATOPa.

OneKkTpuueckuil TOK. MCTOUHMKH 37IEKTPUYECKOTO TOKA. DIEKTpUUecKas Lermb U ee
cocraBHble YacTH. Hanpapienue u jgeicTBUS 3neKTpudecKkoro Toka. Hocurenn snexTpryueckux
3aps10B B MeTaymax. Cuia Toka. DNeKTpUuecKoe HanpshKeHue., DJIEKTPHYECKOE COMPOTHBIIEHHE
MMPOBOHUKOB. EIMHUIIBI COMPOTHBICHHS.3aBHCUMOCTE CHIIBI TOKA OT HanpsbkeHus. 3akon Oma
JUls ydacTka UernH. YjaenbHoe conpotubiieHne. Peocrarsl. [locnenoBatensHoe coeIMHEHHE
npoBoaHukoB. [lapamrensHoe coenuHenne npoBOIHKWKOB.Pabota 2/IeKTPHYECKOTO MONS 110
MEPEMELICHUIO JJICKTPUYECKHX 3apsJoB. MOIMHOCTE 3NeKTpuueckoro Toka. Harpesanue
MPOBO/IHUKOB 3JICKTPUIECKHM TOKOM. 3akoH Jxoyis - JleHna. DnekTpudeckue HarpeBaTeTbHbIE
¥ OCBETHTENTbHBIC MMPHOOpPEI. KopoTkoe 3ameikanye. TOK B pa3iau4HbIX cpeax.

Tembr 1abopaTopHbIX padoT B 10 kiacce



Jla6oparopuasi pabota Nol «M3mepenne koopduureHTa TPEHHS CKOJIBXKEHUD)

JlabopatopHas pabora Ne2. «M3yueHne 3aKOHa COXPAHEHUS MEXAHUHYECKON SHEPTHM).
JlaGoparopras pa6oTa Ne3 « DxcnepumenTanbHas nposepka 3akona ['eii-Jlroccaka»
JlaGoparopHas pabota Ned. «IlocienoBarebHOE U MapalieTbHOE COSINHEHHUE IIPOBOIHAKOBY
Jlab6oparopras paGora Ne5. «M3mepenwe DJIC ®m BHYTPEHHErO COMPOTUBIIEHHS WCTOYHHKA
TOKa».

11 kaace:
OcHOBBI 3JIEKTPOAHHAMUKH (IPOI0JIKEHHE).
MarnuTHoe moJjie

BaanmoselicTere TokoB. MarautHoe mose Toka. MarantHas uHaykuus. Cuma Amrepa,
Cuna Jlopenna.

DIEKTPOMATHHTHASI HHAY KU

SIBrieHre MEKTPOMArHUTHON MHIYKIMH, MarauTHbI MOTOK. 3aKOH 3IEKTPOMArHUTHOH
urykmmn. [pasuno Jlenna. CamonnayKims. VHIyKTHBHOCTE. B3aMMOCBS3b 37EKTPUIECKOTO 1
Mar#MTHOTO TIONIEH. D/IEKTPOMArHuTHOE TO0JIE.

DJIEKTPOMATHHTHBIE KOJ1e0AHUs W BOJIHBI

CaobGoansle konebarus B koebaTebHOM KOHTYpe, [leproa cBOOOIHBIX 3JIEKTPUYECKHX
konebanuii. [lepeMeHHBIH JJeKTpUYeCKHH TOK. ['€HEpHpOBAHWE DIIEKTPHUYECKOH OHEPruu.
Tpaschopmatop. Ilepenaua 5>1EKTPUYECKON SHEPriy. DNEKTPOMArHHUTHEIC BOJHBL CBOHCTBA
3IEKTPOMArHUTHBIX BOJH. [IpuHIMIE! pannocssasu. TeneBuieHue.

Onruka
CeeToBbIe BOJIHBI.

CKopocTh ¢BETa W METOIbI ee M3MEpeHHs. 3aKOHBI OTPAXKEHUS W MPEIOMIICHHS CBETA.
BomHOBBIE CBOMCTBA CBeTa: JIMCTEpcHs, WHTephepeHIus cBeTa, AW(paKius CBETa.
KorepeutHocTs. [TornepedHocTb CBETOBBIX BOJH. [losisipu3anms ceera.

D/IeMeHThI TEOPHH OTHOCHTEJIbLHOCTH

[locTynaThl TEOPHH OTHOCHTENBHOCTH. [IPHHIMII OTHOCHTENBHOCTH OUHIITCHHA.
[TOCTOSHCTBO CKOPOCTH  CBeTa. IIpoCTpaHcTBO M BpeMs B CHEUHAIBHOH  Teopuu
OTHOCHTEJIBHOCTH, PesisiTHBHCTCKaAs tnHaMIKa. CBSI3b Macchl ¢ SHEPTHER.

N3ayuenns v ClieKTphI .

PasnuuHble BHJBI DJEKTPOMArHUTHBIX W3JIYYEHHMH W WX MPAKTUYCCKOC TNPHUMCHCHHE!
CBOMCTBA M NPUMEHEHHE WH(PAKPACHBIX, YIBTPadHONETOBBIX W PEHTICHOBCKHUX H3ITy4YeHHH.
[1lxana 3:7eKTPOMAarHUTHBIX U3ITYyUEHHIA.

KpanrtoBas ¢puznka

I'unoresa [lnanka o xBanTax. Poroaddext. Ypasruenue Ditnmreitna wis GoToaddexra.
@otonsl. [unotesa ne Bpoitns 0 BOMHOBBIX cBOiicTBax dacTuil. KopmyckyisipHO-BOTHOBOH
ayamusm.  Cootsomenue  HeomnpenencHHoctH  [efisenGepra.Ctpoerme  artoma.  OmBITEI
Pesepdopaa. Ksantossie nmoctynars! Bopa. Hcnyckanne u NorolieHHe cBeTa aToMoM. Jlasepsr.

Moean CTpoeHHs aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHAS MOJCITH CTPOCHHUSI aTOMHOTO
spa. Slaepasie cuast. JledeKkT Maccsl W YHEPrHs CBA3M HYKJIOHOB B sijpe. SlaepHas SHepreTHka.
BiusHWEe WOHMIMPVIOUICH pajuallid Ha OJKMBble oOpraHusMel, Jloza W3MyueHUs, 3aKOH
PaJMOAKTHBHOTO Pacraia U ero CTaTHCTHYCCKHH XapakTep. DIEMEHTapHbBIC YaCTHIBI! YaCTHIbI
¥ AaHTUYACTHIEL. OVHIAMEHTAIbHBIC B3aUMOCHCTBHS

[TorTOpEnue.
Tembi 1abopatTopubix padoT B 11 Kiacce
JlaGoparTopuas paGoera Nel: M3yueHue sBICHUS SJIEKTPOMArHUTHOM HHIYKLIUH.
JlaGopaTtopuasi padora Ne2: M3mepeHue oKa3aTesist MpeoMICH s CTEKTA.
JlaGoparopuasi pabora Ne3: M3mepenne JUIHHBI CBETOBOH BOJIHBI.
JlabopaTopHas pabora Ned: «M3ydueHue TPEeKOB 3apsHKEHHBIX HaCTHID).



L. TemaTHuecKoe NJIAHUPOBAHHE

10 knace:
Ne Pasnen Kosmuecrso | Konrpoabnasi | JlaboparopHbie
qacoB padoTta padoThl
1 Bgeaenne. Ou3nka U QU3HIECKHE 1
|| METOIBI H3YYCHHUS IPUPOJIBI
2; MexaHHKa 23 2 2
3. OcHroBsl MOJICKYJISIPHO- 10 1 1
KHHSTHYECKOH TeOpHH
4. | OcHoBbI TEDMOJIHHAMHKH 8 1
= OcHo85I 21eKTPOAUHAMUKH 24 1 2
! HTOTO 68 5
11 xaacc:
Ne Pazzen Koanuecrso | Konrpoabnas | JlabopaTopHbie
| 4acoB paGora paboThl
' 1. | MareuTHOE noJe 5
' 2. | DnexTpoMarHWTHAs HHILYKIHS i 1 1
3. | DneKkTpOMAarHWTHBIE KoJcOaHwus M 12 0
| BOJIHBI
|4. | OnTeka 16 1 2
s Jcro 3
6 KsanTosas du3nka 18 2 1
7 [ToBTOpeH#HE 7 1
Hroro 68 5 4




