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IMPOI'PAMMA YYEBHOI'O ITPEJAMETA
«ODU3BUKA»

IINIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUA YYEBHOI'O ITPE/IMETA

B pesynprate wusyuenuss ydeGHoro mpenMera «®Pu3nMKay HAa YpPOBHE CpEAHEro OOIIero
00pa3zoBaHus:
BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

JIEMOHCTPHPOBATh HA MPUMEpaxX pojib U MecTO (PU3MKH B (POPMUPOBAHMH COBPEMEHHOM
HAay4YHOM KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMECHHOM TEXHUKM M TEXHOJIOTWM, B
IPAaKTUYECKOH eATEIbHOCTH JHOACH;

JEeMOHCTPHPOBATh Ha MpPHMEpPax B3aWMOCBSI3b MEXKIY (U3UKOW W JPyrUMH
€CTeCTBEHHBIMH HAayKaMH;

yCTaHaBJIMBaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUH M NPUMEHSATh OCHOBHBIE
du3nyeckre MOJEIH JUIsl UX OIMCAHUSA U OOBSCHEHHUS;

UCIOJIb30BaTh MH(pOpManuio (U3MUECKOro COACpKAHMUS NPU PEHIEHUH Y4eOHBIX,
NPaKTUYECKHUX, TPOCKTHBIX W HCCIIEAOBATEILCKUX 33134, HHTEIPUPYS MHPOPMALIUIO U3
Pa3JINYHBIX UCTOYHUKOB U KPUTHUYECKH €€ OLIEHUBAs;

pa3nuyath U yMETh MCIOJIb30BaTh B YU€OHO-HUCCIIEI0BATENbCKON AESITENLHOCTH METO/IbI
HAYYHOTO MO3HaHMA (HAOIIOJCHUE, ONHCAaHUE, H3MEPEHHE, SKCIIEPUMEHT, BBIABIKEHHUE
TUIIOTE3bl, MOJEIUPOBAHUE U Jp.) U (OpMBbI HAayyHOro MO3HAHMS ((PaKThI, 3aKOHBI,
TEOPHH), IEMOHCTPUPYS HA IPUMEPAX UX POJb K MECTO B HAYYHOM NO3HAHUHY;
IPOBOJIUTH TMpsIMbIE M KOCBEHHbIE M3MEHEHHUS (U3UYECKUX BEJIMYUH, BbIOUpas
U3MEPUTENbHBIE TPUOOPHI C YIETOM HEOOXOAMMOM TOYHOCTH M3MEPEHUH, TIaHuPOBATh
XO0J M3MEpeHHWH, TMoyyyaTb 3HAue€HUE M3MepseMONM BEJIMYMHBI U  OIICHHMBATh
OTHOCHTEJIbHYIO MTOTPENTHOCTH 10 33/IaHHBIM (hOPMYIIaMm;

IPOBOJUTH UCCIIE0OBAHUS 3aBUCUMOCTEN MEXY (PU3NUECKMMU BETMYMHAMU: IPOBOIUTh
U3MEPEeHUs M ONpeNieisiTh Ha OCHOBE MCCIEJOBAHUS 3HAUYEHUE IapaMeTpoB,
XapaKTepU3YIOINX JaHHYI0 33aBHCUMOCTh MEXIY BEIMYMHAMH, W JEJaTh BBIBOJ C
Y4€TOM MOTPEIIHOCTH U3MEPEHHIA;

UCTIONIB30BaTh JUISI  ONMHCAaHUS XapakTepa TPOTEKaHUs (HU3MUECKUX MPOIECCOB
¢du3nUecKre BETMYUHBI U ISMOHCTPUPOBATH B3aUMOCBSI3b MEXy HUMH,

UCMOJNb30BaTh JUIsI ONMCAaHUS XapakTepa MpOTEKaHUs (U3MUECKUX MPOIECCOB
(bu3nUecKre 3aKOHbI C yU€TOM T'PaHULl UX TPUMEHUMOCTH;

pelath Ka4eCTBeHHBIC 33/1a4i (B TOM YMCIIEe ¥ MEXKIPEIMETHOTO XapaKTepa): UCIOIb3Ys
MoJieny, (pU3uYecKre BEIWYMHBI U 3aKOHBI, BBICTPAaWBATh JIOTHUECKH BEPHYIO LENOYKY
00BsICHEHUS (J10Ka3aTeabCTBA) MPETI0KEHHOT0 B 33aaue mpoliecca (SBICHUS);

pemath pacyeTHbIE 3a/1a4H C SIBHO 33JJaHHOW (PM3MYECKON MOJIEbIO: HA OCHOBE aHAIN3a
YCIIOBHS 3a/la4M BBLICITATH (PU3MUYECKYI0O MOJIEb, HAaXOAUTh (DPM3WYECKHE BEITHMUUHBI U
3aKOHBI, HEOOXOJMMBIE W JIOCTaTOYHBIE [UIS €€ pEeLIeHHs, NPOBOJUTH pPacyeThl M
MPOBEPSTH TOTYICHHBIN pe3yIIbTaT;

YYUTBIBATh TPAaHUIBl NPUMEHEHUS M3YYEHHBIX (DU3MYECKHX MOJENeH NpU pelIeHuu
(GU3NIECKUX U MEXKITPEIMETHBIX 3a7ay;

UCTIOJIF30BaTh MH(OPMAIMIO W TPUMEHSTh 3HAHHS O MPHHIMIAX paOOThl H OCHOBHBIX
XapaKTEePUCTHKAX M3YYEHHBIX MAIlMH, IPUOOPOB U IPYIHX TEXHUYECKUX YCTPOMCTB s
pELICHHS TPAKTHYECKHX, YIeOHO-HCCIeIOBATEIBCKUX M MMPOSKTHBIX 3a]1a4;



— HCIIOJIB30BaThb 3HAHUIA O (1)I/ISI/I‘I€CKI/IX 06’beKTaX " npoueccax B HOBCGI[HCBHOﬁ KU3HU 1A
obecrieueHnss 0€30MacHOCTH TpH  OOpalleHHMH C TOpubopaMd W TEXHUYCCKUMHU
YCTPOMCTBAMH, JJIsi COXPAHCHHSI 370POBBbSI W COONIOJEHUS HOPM OSKOJIOTHYECKOTO
MIOBEJICHHS B OKPYIKAIOIIEH Cpeie, ISl MPUHITHS PEUICHUN B TIOBCEIHEBHOM KHU3HH.

BbInycKHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

—  NoHUMamv U OOBACHAMb YENOCMHOCMb (U3UYECKOU Meopul, pasiuiams cpaHuybl ee
APUMEHUMOCTU U MECMO 8 POy OpY2ux (hu3uieckux meoputi,

— glademv npuemamu NOCMPOEHUs MeoPemudeckux O0oKA3amenbCms, a makdice
NPOCHO3UPOBAHUSL OCODEHHOCMell NPOMEKAHUS (PUUUECKUX SGIeHULl U NPOYeccos Ha
OCHOB€ NOJYUEeHHbIX MEeOPEeMUYEcKUX 8bl80008 U OOKA3AMENbCME,

—  Xapakmepuzoeamsv — CUCMEMHYIO C653b  MedCOy  OCHOBONONALAIOWUMU — HAYYHbIMU
NOHAMUSIMU. NPOCMPAHCMBO, 6peMs, Mamepus (sewecmeo, noie), OsudiceHue, Cuid,
IHepausl,

—  @blOBUCAMb  2UNOMeE3bl  HA  OCHOBE  3HAHUS — OCHOBONONA2AIOWUX — (DUUYECKUX
3aKOHOMEPHOCMeEl U 3aKOHO8,

—  CaMOCMOAmMeNbHO NAAHUPOBAMb U NPOBOOUMD hu3UdecKue IKCHePUMEHMbL,

— Xapakmepu3osamv  2100anbHble  NpobIeMbl,  CMoAwue  neped  Yelo8eyecmeoM:
9HepeemuuecKue, Cculpbesble, IKONOUYeCKUe, — U poib (QUUKU 6 peueHUuu >mux
npobnem,

—  pewamv NPAKMUKO-OPUESHMUPOBAHHbIE KAYECMEEHHble U pacuemHbvle uauyecKue
3a0auu ¢ 6blOOPOM PuU3UYECKOU MOOENU, UCNONb3YS HECKOILKO (PUUYECKUX 3AKOHO8 WU
Gopmyn,  ceazviearOwux — uzeecmuvie  QuzuyecKue  eIUUUHLL, 8  KOHMeEKCHe
MENHCNPEOMEMHBIX C83ell;

—  00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU UZVUEHHbIX MAWUH, npubopos u
MEeXHUYECKUX YCMpPOUCma,

—  00BACHAMb YC08UL NPUMEHEHUS hu3UYecKux mooeell npu peueHuu Qu3udeckux 3aoad,
Haxooums a0eK8amHylo NpeonodN’CeHHOU 3adaue @OU3ULEeCcKYio MoOelb, pa3peuams
npobiemy Kaxk Ha 0CHO8e UMEIOWUXCS 3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Mexannuyeckue siBJCHUSA

BbInyCKHUK HAy4YUTCH:

® pACIO3HAaBAaTh MEXAHUYECKHE SIBJICHMS U OOBACHATH HAa OCHOBE MMEIOLIUXCS 3HAHUUN
OCHOBHBIE CBOWCTBA WJIA YCJIOBHS MPOTEKAHUS ITHX SBJICHHUI: pABHOMEPHOE M HEPABHOMEPHOE
JIBUKEHUE, PAaBHOMEPHOE U PABHOYCKOPEHHOE IPAMOJIMHENHOE JBUKEHHE, OTHOCHUTEIIBHOCTh
MEXaHUYECKOTO JIBUKEHUS, CBOOOHOE Ma/IeHNe Tell, pPABHOMEPHOE JBUKEHHE IO OKPYKHOCTH,
VHEpLMS, B3aUMOJICMCTBUE TEJl, PEAKTUBHOE JBIKECHUE, Iepeiada JaBJICHUs TBEPABIMUA TEIaMH,
KUAKOCTAMU M TrazaMu, aTMoc(epHoe [aBieHHUE, IJIaBaHUE TeJ, PaBHOBECHE TBEPABIX Tell,
UMEIOIMX 3aKPEIUIEHHYI0 OCh BpallleHMs, KoyiebaTelbHOE JBM)KEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

® OIKCBHIBATh M3YYEHHBIE CBOMCTBA TEJI M MEXAHUYECKHE SBJIICHUS, HCIIOIb3Ys
¢u3nyeckre BEIUMYUHBL: YTk, IEpeMeIleHIe, CKOPOCTb, YCKOPEHHE, IeproJl 0OpalleHus, Macca
Tena, IJIOTHOCTh BEIECTBa, CHia (CHia TSHKECTH, CHIla YIPYTOCTH, CUila TPEHUs ), JaBJICHUE,
UMIyIbC TeNa, KUHETHYEeCKash HHEprusi, NMOTCHIUalbHas DHEPrus, MeXaHWdeckas padorta,
MexaHudeckas MorHocTh, KIIJ[ mpu coBepmieHnu paboThl € HMCHOJb30BAaHUEM IPOCTOTO
MEeXaHHU3Ma, CHJIa TPEHUs], aMIUIUTY/1a, IEPHOJ] U YacToTa KoJIeOaHUid, IJTMHA BOJHBI U CKOPOCTh
€€ pacmpoCTpaHEHHUs; TMpH ONUCAHUHM TPABWIBHO TPAaKTOBaTh (U3MYECKUH  CMBICIT
UCTIONB3YEMBIX BEIMYMH, WX OOO3HAUEHUS M EIUHUIBI W3MEPEeHHs, HaXOAHWTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PH3WYECKYIO BEJIMUMHY C APYTUMH BEITUYHMHAMU, BEIYUCISITH 3HAUYCHUE
(bu3UYECKOI BETUYMHBL;

® AHAJIM3HMPOBAaTh CBOMCTBA TEJ, MEXAaHWYECKHE SBIECHHS W IPOLECCHI, HCIOIb3YS



¢u3nueckrue 3aKOHBI: 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPHHLIUI
CYTEPIIO3UITNH CHIT (HaXOXKIeHHEe paBHOAeHCTBYoMIeH cuibl), I, IT u 111 3akonsr HeioToHA, 3akoH
COXpaHEHMs MMITyJbca, 3aKoH ['yka, 3akoH Ilackaid, 3akoH ApxuMmena; Ipu 3TOM pas3inyarh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

® pasnMuaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (PU3MUECKUX MOJIENEH: MaTepHhajbHas
TOYKa, MHEPIHAJIbHAS CUCTEMA OTCUETA;

® pemaTth 33Ja4M, UCHOIB3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPAaHEHHs SHEPIHH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cyneprnosumuu cwi, I, II m III 3akonsr HeroToHa, 3aKkoH
COXpaHEeHMs HMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmysbl,
CBSI3bIBaIOIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Teia, IJIOTHOCTh
BEILECTBA, CUJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKasl SHEPIus, NOTCHIMAIbHAS JHEPrus,
MexaHu4deckasi pabora, mexaHuueckas MomrHocTh, KIIJ| mpoctoro mexanusma, cuia TPEHUS
CKOJIbKEHUS, KOG (GUIIUMEHT TPEeHUs, aMIUIUTY 1a, IEPUO U YacTOTa KoJeOaHuM, JJIMHA BOJHBI U
CKOPOCTb €€ pacIpOCTPAaHEHHs): Ha OCHOBE aHaJIM3a YCIOBHUS 3aJauM 3alUChIBATh KpaTKoOe
yCIIOBUE, BBIICNATh (PU3WYECKUE BEITUYMHBI, 3aKOHBI U (OpPMYIbl, HEOOXOIUMbIE IS €e
pelLIeHHs, TIPOBOANTH PACUEThl U OLEHHUBATH PEATLHOCTH IMOJYYCHHOTO 3HAYCHUs (PU3UUECKOU
BEJINYUHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SGNeHUsIX 6 MNOBCeOHEeBHOU JHCUHU Ol
obecneuenusi 6e30nacHocmu npu o0opawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
011 COXpaHeHUsi 300p06bs U COONIOOEHUST HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpyicaroujell
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCNONb308AHUA  (U3UUECKUX 3HAHUL O
MEXAHUYECKUX ABNeHUAX U QU3ULeCKUX 3AKOHAX; NpUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — DHepeUuu,  9KOJIOSUHECKUX  NOCIe0CmBUll  UCCIe008aHUL — KOCMUYECKO20
npOCMpPancms;

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuutl
xapaxkmep @DYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUuyecKou JSHepeuu, 3aKOH
COXpameHusi UMNYIbCd, 3aKOH BCEMUPHO20 MALOMEHUs) U O2PAHUYEHHOCMb UCHOIb308AHUS
YacmHbIX 3aK0H08 (3akoH I'yka, Apxumeoa u op.);

® HAXO0OUMb AOEKSAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYECKYl0 MOOelb, pa3peuams
npoonremMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke ¢ UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOuU Memooo8 OYeHKU.

TenJioBbie ABJICHUA

BbinmyckHUK HayumTCs:

® pacro3HaBaTh TEIUIOBBbIE SIBICHUSA M OOBICHATh Ha 0aze MMEIOUIMXCS 3HaHUM
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHUS MPOTEKaHMs 3TUX SBJICHUM: qudQy3us, u3MeHeHne oobeMa
Tel NpPU HarpeBaHuWU (OXJaXIEHUM), OoJblIas CKUMAaeMOCTh TIa30B, Majlas CKUMAaeMOCTh
KUAKOCTEH M TBEPABIX TEN;, TEIJIOBOE PABHOBECHE, MCIAPEHUE, KOHJEHCALUs, IJIaBJICHHUE,
KpUCTAJIIIM3alUs, KHUIIEHHE, BIAXKHOCTh BO31yXa, pAa3IMYHBIE CIOCOOBI TeIIonepenayn
(TEerIoNpOBOJHOCTb, KOHBEKIIMS, M3JIyUYEHHE), arperaTHble COCTOSIHHMSI BEIIEeCTBa, MOTJIOIIEHUE
SHEPruM MpHU UCHAPEHUHU KUIKOCTH UM BbIIEJICHHE €€ MPH KOHAEHCALMU Iapa, 3aBUCHUMOCThb
TEMIIEPATYPbI KUIIEHUS OT JAABJICHUS;

® OMNUCHIBATh W3YYEHHbIE CBOMCTBA TE€J] U TEIJIOBHIE SBJIEHUS, UCIIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPTUs, TeMIepaTypa, yAeabHas TeJI0eMKOCTh
BEIIECTBA, YJAeJbHAs TEIUIOTAa IUIaBJICHHs, yJelbHas TeIIoTa NapooOpa3oBaHus, yJelbHas
TEIUIOTa CropaHusl TOIUIMBA, KO3(DPUIMEHT MOJEe3HOro AEHCTBHS TEIUIOBOTO JBUTATENs; MpHU
ONHCAaHUM TPABWIBHO TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMbIX BEJIWYMH, UX
0003HaYeHUSI U €TUHUIIBI U3MEPEHUS], HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMM, BEIYUCIATH 3HaYCHUE (PU3NUECKOM BETMUNHBI;

® aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SBJIEHUS U MPOLIECCHI, UCIOIb3Ys] OCHOBHbBIE
MOJIO)KEHUST aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHMM BEIIeCTBA M 3aKOH COXPAaHEHUs



SHEPTuH;
® pa3IUyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJENeH CTPOCHMsS ra3os,
JKUJIKOCTEN U TBEPIBIX TEN;

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO HCMHOIB30BAaHUS (DU3MUECKUX 3HAHUKH O
TEIUIOBBIX SBJICHUSX;

e pemaTh 3aJa4M, WCIOJIB3Ysl 3aKOH COXPaHEHUsS SHEPrUU B TEIUIOBBIX IPOIECcCaXx U
dbopMyIibl, CBS3BIBAOIIHME (DU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEeMIepaTrypa,
ylIenbHas TEIJIOEMKOCTh BEUIECTBa, YyAeJIbHAs TEIUIOTa IUIABJICHUSA, YJelbHas TeroTra
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHMS TOIUIMBA, KOI(PPUIIMEHT MOJIE3HOTO NEHCTBUS
TEIUIOBOTO JIBUTaTelis): HAa OCHOBE aHajdW3a YCJOBHS 33Jauyd 3alUChIBaTh KPATKOE YCIIOBUE,
BBIICTIATh (DM3MUYECKUE BEIUYHMHBI, 3aKOHBI W (OPMYIbI, HEOOXOIUMBIC IJIS €€ pEeIIeHUS,
IIPOBOJAMTDH PACcUEThl U OLIEHUBATh PEAIbHOCTD MOJIy4€HHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHThCSH:

® UCnonbL308amMb  3HAHUSL O MENN08bIX SAGNeHUAX 8 HOBCEOHEBHOU JICU3HU  OJlf
obecneuenusi 6e30nacHocmu npu o0obpawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHust 300p08bsl U COONIOOCHUS HOPM IKOJI02UYECKO20 NOBeOeHUsl 8 OKpyicalouell
cpede; NpuBOOUMb NpUMEPbL IKOIOSULECKUX NOCIe0Ccm8Ull pabomul Osuzcamenetll 6HYMpeHHe20
C20paHUsl, MEena08bIX U 2UOPOIIEKMPOCMAHYULL

® paziuuams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuutl
xapaxkmep GyHOAMeHmanbHblX UUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS SHep2UU 8 Menjioeblx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXO00UmMb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye QuUYecKylo MOoOelb, pa3peuams
npobneMy Kak HAd OCHO8e UMEIOWUXCS 3HAHUL O MeNnl08blX ABIEHUAX C UCHOIb308aAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooo8 OYeHKU.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK Hay4uTCH:

® DPACIIO3HABATH JJICKTPOMAIHHUTHBIC SBJICHUA U OOBSICHSITL HAa OCHOBE UMCHOIIINXCA
3HAHUM OCHOBHBIC CBOMCTBA WIIH YCIOBUA IPOTCKAHUA ITUX SIBIICHUI QJICKTpHU3alus TCII,
B3aUMOJICHCTBUE 3apsA]OB, 3JCKTPUYECKMA TOK M €ro JeicTBus (TEIIOBOE, XUMHUECKOE,
Mal"HI/ITHOG), BSaHMOHeﬁCTBHG MAariuToOB, DJICKTPOMAarHuTHas1 MHAYKIUA, I[CI\/'ICTBI/IG MAar"HuTHOIO
NoJII Ha NPOBOAHMK C TOKOM M Ha JBIKYIIYIOCS 3apsKEHHYIO 4YacTHIy, JEHCTBUE
SJICKTPHUYCCKOTO ITOJII Ha 3apsKCHHYIO 4YaCTHIY, SJCKTPOMArHUTHBIC BOJIHBI, pr[MOJ'IPIHCfIHOG
pacIpocTpaHEHUe CBETa, OTPAKEHUE U IIPEIIOMIICHUE CBETA, IUCIIEPCUS CBETA.

® COCTaBJIATh CXCEMbI JJICKTPUUCCKHUX Heﬂeﬁ C IOCICAOBATCIbHBIM W HapauICIIbHBIM
COEJIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS 3JEMEHTOB JIEKTPUUECKUX Iernen
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOIBTMETP).

® 1CII0JIB30BaTh ONTHYECKUE CXEMBI Ul MOCTPOEHUS N300paKEHUH B IJIOCKOM 3epKajie
U cobuparomeil TuH3e.

® OINUCBIBATH H3YYCHHBLIC CBOMCTBA TE€l H SJICKTPOMArHuTHBIC SBJICHUSA, HCIIOJIB3Ys
(1)I/I3I/I‘I€CKI/I€ BCJIMYHHBI: BJIGKTpI/IIIGCKI/II\/'I 3apsaa, Cujia TOKa, OJSJICKTPUUYCCKOC HaIPsAKCHHUC,
AIIEKTPUUYECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBIICHUE BEIIECTBA, paboTa 3JIEKTPUUECKOTO
HOJISl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CHJIa JIMH3bL, CKOPOCTb
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; NPU ONMCAHUHM BEPHO TPAKTOBATh
(1)PI3PI’-I€CKI/II\/'I CMBICJI HMCIOJB3YEMBIX BCIWYHWH, HX o00o3HaYeHUsI " CANHULBI H3MCPCHUSA,
HaXOJUTh (POPMYIIBL, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH BETMUYMHAMU.

® AHAJIM3UPOBATH CBOMCTBA TCJI, DJICKTPOMArouTHBIC ABJICHUSA W MPOLCCCHI, NCIIOJIb3YA
(u3nueckre 3aKOHbI: 3aKOH COXPAHEHUS IEKTPUYECKOro 3apsaaa, 3akoH OMa 11 yyacTKa Liend,
3akoH Jxoynsa-JleHna, 3aKOH NPSAMOJMHENHOIO pacHpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH NPEJIOMIICHHUS CBETA; IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U
€ro MaTeMAaTUYECKOE BBIPAKEHUE.

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO MCMHOIb30BaHUS (U3MUECKUX 3HAHUU O



AJIEKTPOMATHUTHBIX SIBJICHHSIX

® pemiaTh 3a/1a49M, UCTIONB3Ys (PU3NIECKUE 3aKOHBI (3akoH OMa JJ1sl y9acTKa e , 3aK0OH
Jxoyna-JIeHna, 3aKOH NPSIMOJIMHEWHOTO PACIpOCTPAHEHHUsI CBETA, 3aKOH OTPAXEHHS CBETAa,
3aKOH MpPEJIOMIJICHHUSI CBeTa) U (OpMyIIbl, CBS3BIBAIONIME (PU3MYECKUE BEIWYMHBI (CHJIa TOKA,
AIIEKTPUYECKOE HAIPSDKEHUE, ODIEKTPUYECKOE COMPOTUBIICHHUE, YAEIBHOE CONPOTUBIICHUE
BEIIECTBA, pab0Ta IEKTPUIECKOTO OIS, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSTHUE M ONTHYECKAs
CWJIa JIMH3BI, CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JJMHA BOJIHBI M 4acTOTa CBETa, (OPMYIIbI
pacyera JIEKTPHYECKOTO COMPOTUBIICHUS PUIIOCIICIOBATEIIEHOMHIIAPAIUICTIBHOM COCINHECHHH
MIPOBOJHHUKOB): HA OCHOBE aHAJIM3a YCIOBUS 33JaYd 3aMUCHIBATH KPATKOE YCIOBHE, BBIICIATH
(du3nvecKkue BEIMYWHBI, 3aKOHBI M (OPMYJIBI, HEOOXOAMMBIC ISl €€ PEUICHHS, MPOBOIHUTH
pacueThl U OIIEHUBATH PEATbHOCTh MOJIYICHHOTO 3HAYCHUS (DU3NYECKON BETMUNHBL.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHTHCS:

® UCNONBL3068AMb 3HAHUA 00 INEKMPOMASHUMNHBIX AGNEHUAX 8 NOBCEOHEBHOU IHCUZHU OJis
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ nPUOOPaMu U MeXHUYeCKUMU YCmpoUucCmeamu,
0151 COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOCeHUs 8 OKpYcaroujell
cpede; npusoOUmMs NPUMePbL IUAHUSL INEKMPOMASHUMHBIX U3TYYEHUU HA HCUBbLE OPSAHUBMBL,

® paziuuamv Spanuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapakmep @DYHOAMEHMATbHBIX 3AKOHO8 (3aKOH COXPAHEHUsl JJIeKMpUieckKko2o 3apsaoa) u
02PAHUYEHHOCMb UCNOTIL308AHUSL YACTIHbIX 3aKOHO8 (3akon Oma 014 y4yacmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

® UCNONBL306AMb NPUEMbl NOCIPOEHUS Pu3uyecKux mooenetl, NOUcKa U QopMyIuposKu
00KA3amMenbCme 6bl0BUHYMBIX 2UNOMe3 U Meopemudeckux 6bl80008 HA OCHOBE IMNUPUYECKU
YCMAHOBNIEHHBIX (haKmos,

® HAXO00UMb AOEK8AMHYIO NPeONlONCEHHOU 3a0aue QU3UYeCKYl0 MOOelb, pa3peuiams
npobnemy Kak HA OCHO8e UMEOWUXCSA 3HAHUL 00 JJ1eKMPOMACHUMHBIX —SAGIEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.

KBanToBbI€ IBJICHUS

BbInycKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SBIICHUS M OOBSCHATH Ha OCHOBE HUMEIOUIMXCSA 3HAHUI
OCHOBHBIE CBOWCTBA MU yCIOBHUS MPOTEKAHUS STUX SIBICHMIA: €CTECTBEHHAs U MCKYCCTBEHHAs
PaAMOAKTUBHOCTh, O-, - W Y-WU3Iy4eHHS, BOSHHKHOBCHHE JMHEHYATOrO CIEKTpa H3JIy4CHUS
aToMma;

® OINWCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS, WCIONB3yS (U3HUECKUE BEITUYHHBI:
MAacCOBOE€ YHCJIO, 3apsA0BOE YHCIIO, TIEPHOJ] TOypacmana, dHeprus GOTOHOB; MPU ONMHUCAHUU
MPAaBUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHS U
SMHHIIBI U3MEPECHHS;, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DH3UYECKYIO BEIIMYUHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUeHUE (PU3NYECKOM BETUUHHBI;

® AHAIM3WPOBATH KBAHTOBBIC SIBJICHUS, UCTIOIB3Ys (PU3NUCCKUE 3aKOHBI M IMOCTYJIATHI:
3aKOH COXPAHEHUS DHEPruM, 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO 3apsja, 3aKOH COXpaHEHUs
MAacCOBOTO YHUCJIa, 3aKOHOMEPHOCTH W3Iy4YCHHS W TIOTJIONICHHSI CBETa aTOMOM, IPH 3TOM
pa3ianyaTh CIOBECHYIO (POPMYTHUPOBKY 3aKOHA M €70 MaTEMaTH4E€CKOE BhIPaXKEHHE,

® pa3MyYaTh OCHOBHBIC TMPU3HAKH ILIAHETAPHOW MOJEIM aToMa, HYKJIOHHOW MOJeNH
ATOMHOTO S/1pa;

® TPUBOJIUTH NPUMEPHI TMPOSIBICHUS B MPHUPOJIE U TMPAKTHUUYECKOTO HCIOIB30BaHUS
PaOaKTUBHOCTH, SJIEPHBIX U TEPMOSIEPHBIX PEaKIIHii, CIEKTPATLHOTO aHATH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

® UCNONBL306AMb NOJNYYEHHblE 3HAHUA 6 MNOBCEOHEBHOU MHCUSHU NpU 00paujeHuu ¢
npubopamu U MexHudecKUMU YCmpoucmeamu (Cuemuyux UOHUZUPYIOWUX d4acmuy, 003umemp),
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpeode;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0ep C 0epeKmom Maccol,



® NPUBOOUMb NPUMEPbI GIUAHUA PAOUOAKIMUBHBIX USLYUEHUN HA JHCUBLIE OP2AHUZMYL,
HOHUMAMb NPUHYUN OeliCEUsi 003UMempa U pa3iuiams yCl08us e20 UCNOIb308AHU,

® NOHUMamMb IKOAOUYECKUe NpobiemMbl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuwleHus IdMux npobrem, NnepcneKmugbl UCNOIb30BAHUSA
VAPABIAEMO20 MEPMOSOEPHO20 CUHME.

DJieMeHTbI ACTPOHOMMHU

BbInycKHUK HAYYHTCS:

e yKa3pBaTh Ha3BaHUs IIaHeT COJHEYHOW CHCTEMBI; pa3jinyaTh OCHOBHBIC MPH3HAKH
CYTOYHOTO BpalleHHs 3Be3AHOTO HeOa, nBwkeHus JlyHpl, CoNHIIA W TUIAHET OTHOCHTEIBHO
3BE3JI;

® [OHUMATh PA3IUYMs MEXKJY TI'EIMOIECHTPUYCCKON W T'COUEHTPHUYECKOW CHCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCSH:

® yKazvlgamv 0OWUe CEOUCMBA U OMIUYUS NIAHEM 3eMHOU ZSpYnnvl U NIaHem-
eueanmos; manvix men ConiHeuHol cucmemvl U OONLWUX NIAHEM, NOJb308AMbCSA KAPMOU
36€30H020 Heba Npu HaOIIOOEHUSX 36€30H020 Hebd,

® paziuuamv OCHOGHbIE XAPAKMEPUCTUKU 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

COJAEPKAHUE YYEBHOI'O IIPE/IMETA
10 KJTACC
Beenenue. Pusuka u pusnyeckue MeToAbl H3y4EeHHUs MPUPOALI

®dusnka — Hayka o npupoje. dusnueckue Tena u sBiaeHusd. HabmoneHue u onucaHue
¢usnueckux sBieHud. duznueckuil sKcnepuMeHT. MozenupoBaHHE SBICHUH M OOBEKTOB
npupoapl. OPU3NYECKUE BEIMYMHBI M MX W3MEpEHHE. TOYHOCTh M IOIPEIIHOCTh MU3MEPEHUM.
MexnynaponHas cucrtema enuHul. Pusznyeckue 3akOHbl M 3aKOHOMepHocTH. Dusuka u
TexHuka. Hayunelii meron mosHanus. Ponb (usukm B (GOpMHpPOBAHWMU €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH.

MexaHn4yeckue siBJ1€HHUS

Mexannueckoe JIBWKeHHE. MaTepuaibHas TOYKAa KaK MOJAEIb (PU3MUECKOro Tea.
OTHOCHUTEIBHOCTh MEXaHW4yecKoro JBmkeHus. Cucrema otcuera. PU3NYECKUE BEIUYUHBI,
HEOOXO/UMBbIE Ul ONHMCAHUS JBM)KEHUS U B3aUMOCBS3b MEXIY HUMHU (IyTh, IEpeMEIICHHUE,
CKOPOCTb, YCKOpEHHUE, BpeMs ABW)KEHHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
IBWKEHHE. PaBHOMEpHOE NIBMXKEHHE 10 OKpYKHOCTU. IlepBelii 3akoH HproTOHa M uHEpLus.
Macca Ttena. ITnotHocts BemiectBa. Cuna. Eqununs! cunbsl. Bropoit 3akon Herotona. Tperuit
3akoH HeroroHa. CBoOoaHOE mageHue ten. Cuia TSHKeCTH. 3aKOH BCEMUPHOTo Tsrotenus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTh. CBsI3b MEX]ly CHIION TSKECTH U Maccoll Tena.
Junamomerp. PaBHozelicTByromas cuia. Cuna TpeHus. TpeHue CKonbkeHus. TpeHue MmoKos.
Tpenue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs uMIynbca. PeakTuBHOe NBMKeHUE. MexaHnueckas pabora.
MomHocTb. DHeprud. IloTennuanbHas u kuHeTHueckas sHeprus. IIpeBparenue onHoro Bunaa
MEXAHUUYECKOM HEPTUHU B APYroi. 3aKOH COXPAaHEHUS MOJTHON MEXAHUYECKON SHEPTUU.

VYcnoBuss paBHOBECHS TBEPAOrO Tela, HWMEIOLIET0 3aKPEIUIEHHYK) OCh JIBH)KCHMS.
MOMEHT CUIIBL.

IThanupyemoie obpazoeamenvhvie pe3yiomamaol

BbInyCKHUK HAay4YUTCS:

* pacrio3HaBaThb MEXaHWYECKUE SIBJICHHUS U OOBSACHATH HA OCHOBE HMMEIOLIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIA YCJIOBHS IPOTEKAHMS ITUX SBJICHUN: pABHOMEPHOE U HEPABHOMEPHOE
JBKEHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIIMHEWHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOT0 JBMKEHUS, CBOOOHOE MaJIeHUEe TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH,



MHEPLIKS, B3aUMOJICHCTBUE TENl, PEAKTUBHOE JBIKEHHE, NIepeaaya JaBICHUs TBEPIbIMU TelIaMH,
KMJIKOCTAMU U Ta3aMu, aTMOC(epHOEe AaBJIEHHE, IUIABaHUE TeJl, PAaBHOBECUE TBEPABIX Tell,
UMEIOUINX 3aKpEIUIEHHYI0 OCh BpallleHUs, KoJieOaTeIbHOE [BUYKEHUE, PE30HAHC, BOJIHOBOE
JBIDKEHUE (3BYK);

* OIIMCHIBATh M3YyYEHHBIC CBOMCTBA TE€I U MEXaHUYECKUE SBIICHMS, WCIOIb3Ys
(bu3nyeckue BeIMUYUHBIL: TyTh, IEpEMEILEHHE, CKOPOCTb, YCKOPEHHE, NEprol 00palleHus, Macca
TeNa, IVIOTHOCTh BEILECTBA, CUAa (CHJa TSHKECTH, CHIIa YIPYTLOCTH, Cuila TPEHUS), JaBJICHUE,
UMIIYJIbC Tejla, KUHETHYeCKas SHEeprus, NOTEHLUalbHas SHEprus, MexaHudeckas palorta,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmeHHMH pabOThI C HCHOJIB30BAHUEM MPOCTOTO
MeXaHU3Ma, CUJIa TPEHUsl, aMIUIMTY/1a, IEPUOJ U YacTOTa KoJeOaHUil, IJIMHA BOJIHBI U CKOPOCTh
€e paclupoCTpaHeHHs; NpPU ONUCAHUM TPABWIBHO TPAKTOBaTh (PU3UYECKUH  CMBICTT
UCMOJb3YeMbIX BEIMYMH, UX OOO3HAYEHMS U E€AMHULBI U3MEpEHUs, HaxXxoIuTh (HOpMyIbl,
CBSI3BIBAIOIME AaHHYIO (DU3UYECKYIO BEIMYMHY C IPYTMMHU BEIIMYMHAMU, BBIYHCIISATH 3HAYCHHE
(GU3n4eCcKOil BEITMUNHBL;

* AHAJIM3UPOBATH CBOWCTBA TE€J, MEXAHUYECKHE SBJICHHUS M IIPOLIECCHI, HCIIOIb3Ys
(bu3nyeckrue 3aKOHBI: 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMUPHOIO TIATOTEHUS, MPHHLIUI
CYMEPIIO3UINH CHII (HaXOXKaeHue paBHoaencTByomien cuibl), I, 11 u Il 3akonst HetoToHa, 3aK0H
COXpaHEHHs MMITyJIbca, 3aKOH ['yka, 3akoH Ilackais, 3akoH ApxuMmena; Ipu 3TOM pas3jinyarh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAXKECHNUE;

* pa3in4yaTh OCHOBHBbIC NPU3HAKA H3YYEHHBIX (PU3MUECKUX MoJenel: MaTephaabHast
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETA;

* pelaTh 3aJau, UCHOJb3ysd (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHUS SHEPrHH, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUun cyneprnosumuu cwi, [, II m III 3akonsl HeroToHa, 3aKkoH
COXpaHeHMsI HMIyjibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (HOpPMYJIBL,
CBSI3BIBAIOIME (DU3MUYECKHE BEIWYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IJIOTHOCTh
BEUIECTBA, CUJA, JABJICHUE, UMITYJIbC TEld, KUMHETUYECKAsl HYHEPrus, MOTEHIUAJIbHAs JSHEPrus,
MexaHuuyeckass pabora, mexaHuyeckas mouiHocts, KIIJl mpocroro mexaHusma, cuila TPEHUS
CKOJIBXKEHUS, KO3 PULMEHT TpeHus, aMILIUTY/1a, IEpUOJ U YacTOTa KoJeOaHuil, UIMHA BOJIHBI U
CKOPOCTh €€ paclpOCTPaHEHHs): Ha OCHOBE aHajIM3a YCIOBHUS 3aJauMd 3alUChIBATh KpaTKoOe
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHbI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHus, TPOBOJIUTh PAacUeThl U OLEHUBATh PEAJIbHOCTH MOJIYUEHHOTO 3HAYeHUs (pu3nvecKon
BEJIMYMHBI.

BbIyCKHUK TOTyYUT BO3MOXKHOCTb HAyYUThCS:

* HCIIOJIB30BATh 3HAHUS O MEXAHWYECKUX SBJICHHUAX B IIOBCEJHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUUYECKUMHU YCTPOUCTBAMH, AJIs
COXpPaHEHMs 37J0pPOBbS U COOJIIOJIEHHUS] HOPM 3KOJIOTMYECKOT0 MOBEJICHHS B OKPY’KalOIIeH cpele;
IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIONb30BaHUS (PU3MUECKUX 3HAHUH O MEXaHMUYECKUX
SBJICHUAX M (PU3MUYECKUX 3aKOHAX; MPUMEPbl HUCHOJIb30BAHUS BO30OHOBISEMBIX HMCTOYHHUKOB
SHEPTUH; SKOJOTHYECKHUX MOCIIEICTBUI UCCIIEIOBAHNUSI KOCMUYECKOTO IIPOCTPAHCTB;

* pa3nuyaTh TPaHULBl NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IOHHMMAaTh BCEOOIIMIt
xapakTtep (yHIaMEHTalbHBIX 3aKOHOB (3aKOH COXPAaHEHHUsS MEXAaHUYECKOW SHEpruu, 3aKOH
COXpaHEHMsI UMIYJbCA, 3aKOH BCEMHPHOIO TATOTEHUS) M OrPAaHHMYEHHOCTb HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u zip.);

* HAXOAWUTh AaJICKBAaTHYIO MpPEJUIOKEHHOW 3ajade (U3NYECKYI0 MOJIeNb, pa3pelaThb
npoOiieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUW 10 MeEXaHMKE C UCIHOJIb30BaHUEM
MaTEMaTUYECKOTO annapaTa, Tak U IIPH MOMOIIU METOA0B OLICHKH.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TEOpHHU

CrpoeHue BemecTBa. ATOMBI U MOJEKYJbl. TeNaoBoe IBMKEHUE aTOMOB U MOJEKYII.
B3aumopeiicTBue  (MpUTSHKEHWE W OTTAJKMBaHUE) MOJICKYJI. TemioBoe paBHOBECHE.
Temneparypa. CBs3b TeMIeparypsl CO CKOPOCTBIO XAaOTHYECKOIO JABM)KEHHS YaCTHULL.
BuyTtpennss sneprus. Pabora u Temonepeaaya kak criocoObl H3MEHEHUs] BHYTPEHHEH sHepruu
Tena. KommdecTBo TemnoTel. 3aKOH COXpaHEHHMs M IPEBPAIICHUS DHEPTUH B TEIUIOBBIX



npoueccax. Ucnapenue u xonaeHcauus. llornoimieHne 3Hepruu Mnpu UCHAPEHUU KUIKOCTH U
BBIJICTIEHUE €€ MpHU KOHJeHcanuu napa. Kumenwe. 3aBUCUMOCTH TeMIEpaTypbl KUIEHUS OT
JaBiieHus. BiiaxxHoCTh BO3MyXa.

OCHOBBI TEPMOAMHAMHUKH

PabGora raza mpu pacmmupenun. lIpeoOpazoBaHusi SHEPrHMM B TEIUIOBBIX MalIMHAX
(mapoBas TypOuHa, IBUTaTeNIb BHYTPEHHETO CTOpaHMs, peakTUBHBIN aBurateinb). KI1JI TemioBoi
MaIliHEI.

OCHOBBI IEKTPOAMHAMUKHI

DNEKTPUUECKOE MMOJIe KaK 0cOObIN BuA Marepun. HanmpsokeHHOCTD SIEKTPUYECKOTO
noJst. JIecTBUE 2JIEKTPUUYECKOTO OIS Ha AJIeKTpuueckue 3apsaansl. Konaencarop. DHeprus
ANEKTPUYECKOTO I0JIs1 KOHAEHCAaTopa.

DJIEKTpUYECKUH TOK. VICTOYHUKHU 3JIEKTPUYECKOTO TOKA. ODJEKTpPUYECKas IeNb U ee
cocTaBHble yacTu. HampaBieHue u JEWCTBUA JIEKTPUUYECKOrO TOKa. Hocurenu 3j1eKTpudyecKux
3apsii0B B MeTaiiax. Cuia Toka. DJIEKTPUUYECKOE HAIMPSIKEHUE. DIEKTPUUECKOE COMTPOTUBIICHUE
MPOBOJIHUKOB. EAMHUIIEI CONPOTUBIIEHUS. 3aBUCUMOCTb CHJIBI TOKA OT HampsbkeHus. 3akoH Oma
Il ydacTKa Ienu. YaeiabHoe compotuBieHue. Peocrarsl. IlocienoBaTtenbHOoe COEIUHEHHUE
npoBoHUKOB. [lapamnenbHoe coenrHEHHE MPOBOJHUKOB. PaboTa 3JIEKTPUYECKOro MOJs 10
MEPEMEIIICHUIO DJIEKTPUUECKUX 3apsA/oB. MOIIHOCTh AJIEKTpUYECKOro Toka. HarpeBanue
MIPOBOJIHUKOB JIEKTPUUECKUM TOKOM. 3akoH [[xoyis - JIeHa. DnekTpruieckue HarpeBaTelibHbIe
U OCBETUTENbHBIC MPUOOPHI. KopoTkoe 3ampikaHue. TOK B pa3IMYHBIX CpeIax.

11 KIIACC
OCHOBBI 2JIEKTPOAMHAMUKH (MPOI0JIZKEHHUE).
MarnutHoe noJie

BsaumopeiictBue TokoB. MaruutHoe nosje Toka. MaruutHas uHaykuus. Cuia Amimepa.
Cuna Jlopenua.

DJIEeKTPOMAarHUTHAs1 MHAYKIHSA

SIBneHue 3NEeKTPOMATHUTHON MHAYKIMU. MarHuTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu. [Ipasuno Jlenna. Camounnykuus. UHAYKTHUBHOCTE. B3aMOCBS3b 31€KTpUYECKOTO U
MarHUTHOTO NOJIeH. DIEKTPOMArHuTHOE I10JIE.

DJIEeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHbBI

CBoOosHbIe KoNIeOaHus B KojebaTelbHOM KOHTYpe. Ileprnosi cBOOOAHBIX IIEKTPUUECKUX
koneOanuil. IlepeMeHHBIM 3nekTpuueckuii TOK. ['eHepupoBaHUE BIEKTPUUYECKOW DSHEPIUU.
Tpancopmarop. Ilepenaua snexTpuyeckoil sHepruu. DJIeKTpOMarHuTHbIE BOJIHBL. CBoiicTBa
ANEKTPOMArHUTHBIX BOJIH. [IpuHIMne! paguocssasu. TeneBuaeHue.

OnTtuka. CBeToBbI€C BOJIHBI.

CkopocTh cBeTa MU METO/bl €€ W3MEpPEHUs. 3aKOHbI OTPaXEHUS U MPEIIOMIIEHUS CBETA.
BonHoBble cBOlicTBa cBeTa: aucnepcus, UHTephepeHIus cBeTa, JU(paklus CBeTa.
KorepentHocTs. [lonepedHocTs cBeTOBBIX BOJIH. 1losgpu3anus ceera.

DJIEeMEHTHI TEOPUH OTHOCUTEIbHOCTH

[TocTynatel TeOpHM OTHOCUTENIBHOCTU. I[IpHHIIMI OTHOCHTENHHOCTH OWHINTEHHA.
ITocTossHCcTBO ~ cKOpocTH  cBera. IIpocTpaHCcTBO M BpeMs B CHELUAIbHOW  TEOpUU
OTHOCUTENIbHOCTH. PensiTuBucTCcKas nuHaMuka. CBsi3b Macchl C SHEPTUEH.

H3ny4yeHus U CHEKTPbI

PasnuuHble BUABI JIEKTPOMAarHUTHBIX HU3JIYYEHHH W MX NPAKTUYECKOE INPHUMEHEHHE:
CBOWCTBA W NpPUMEHEHUE WH(PAKPACHBIX, YIbTPA()UOIETOBBIX M PEHTI€HOBCKHX M3IIyYEHHH.
[IIxana 31eKTPOMarHUTHBIX U3JTy4YECHHM.

KBanToBas ¢usuka

I'mnorte3a Ilnanka o kBanTax. ®oTodddexr. YpaBHenue DiinmTerHa 115 GoTodddexTa.
®otonbl. ['unore3a ne bpoilis 0 BONHOBBIX CBOWCTBaX 4YacTull. KopmycKyJsipHO-BOJIHOBOU
nyanu3M. CooTHouieHue HeompezaeneHHocTH [eiizenOepra. Ctpoenne aroma. OTMbBITHI
Pesepdopna. Kantossie noctynarsl bopa. Mcnyckanue u norjiomieHne ceeta aromMmoM. Jlazepsl.



Mognenu cTpoeHHsI aTOMHOTO s/ipa: MPOTOHHO-HEUTPOHHASI MOJIEIb CTPOEHHSI aTOMHOTO
anpa. SnepHele cuibl. JlehekT Macchl U SHEPTHsl CBSI3U HYKJIOHOB B siipe. SlnepHast sHepreTuka.
BinsiHue WOHM3UpPYIOIIEW paaualdd Ha JKUBbIE OpraHu3Mmbl. Jlo3a U3JIydeHHMs, 3aKOH
pPaZlOaKTUBHOTO Pacnaja U €ro CTaTUCTUYECKUN XapakTep. DJIEMEHTAPHbIE YaCTULBL: YaCTHULIbI
u anThyacTulbl. OyHnaMeHTaabHbIE B3aUMOACHCTBUS
Crtpoenue Bcesiennoi

Crpoenue conneunoit cucremsl. Cucrema «3emis — Jlynay. O6mue cenenus o Connie
(BUI B TENECKOIl, BPALIEHHUE, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIA U COCTOSIHUE
BElIECTBA B HEM, XMMHUYECKUN cocTaB). MICTOUHMKY 3HEpruu U BHyTpeHHee crpoeHue CouHua.
®dusnueckas npupoaa 3se3n. Hama [Manaktuka (cocras, ctpoeHue, ABMKeHUE 3Be3] B ["anakTuke
u ee BpaiieHue). [IporcxoxieHue 1 3BONIONMS FaIaKTHK U 3BE3I.

IoBTOpEHHE.

TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Yueonuk: Ousuka. 10 xmacc: yueOHHMK ansi 00ieoOpa3oBaTeNbHBIX OpraHu3anuii (06a30BbIi
ypoBens) / I'.51. Mskumies, b.b. byxosues, H.H. Corckuii; mox pen. H.A. ITapdentseBoil. — M.:
[Tpocsemenwne, 2020.
KosmnuecTBo yacoB: 34 yaca

Ne Koa-Bo
n/n Pasnen 4acoB
1 | Beenenue 1
2 | Mexanuka 25
3 | OCHOBBI MOJICKYJISIPHO-KUHETHUECKON TEOPUH 10
4 | OCHOBBI TEPMOJUHAMUKHU 8
5 | OCHOBBI JICKTPOTMHAMHUKHU 24
Hroro 68 yacon

Tembl 1a0opaTopHbIX padoT B 10 kiacce
JlabopaTtopHnast padota Nel «M3yueHue IBUKEHUS TeJa IO OKPY>KHOCTH IO IEUCTBUEM CHUI
YIPYTOCTH U TSKECTH
JlabopaTtopHnas pabota Ne2 «M3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTUN».
Jlaboparopnas pabota Ne3 «JkcrnepumMeHTanbHas IpoBepka 3akoHa [ eii-Jlroccakay
Jla6opaTtopnast pabota Ned4 «M3mepenune 3/1C u BHYTpEeHHETO COMPOTUBIICHUSI HCTOYHUKA TOKAY.

11 KIIACC
Yueonnk: dusuka. 11 kmacc: yuyeOHHMK U1 00mIe00pa3oBaTeNbHBIX OpraHu3auuil (0a30BbIN
yposensb) / I'.SI. Mskumes, b.b. byxosues, B.M. Hapyrun; oz pea. H.A. IlapdentseBoii. — M.:
[Tpocsemenwne, 2020.
KosanyectBo yacos: 34 yaca

Ne Koxa-Bo
Paszpnen
n/n 4acoB
1 | MareutHOE nosne S
2 | DmekTpoMarHuTHAs HHITYKITHS 7
3 | DnekTpoMarHuTHBIC KOJIeOaHHs W BOJTHBI 10
4 | OnTuka 15
5 | KBanToBas ¢usuka 17
6 | Ctpoenue Beenennoit 7
IToBTOpEeHne 7
Hroro 68 yacoB




Tembl 1adopaTopHbIX padoT B 11 kiaacce

Jlaboparopuas pabota Nel «3yueHue 31eKTPOMarHUTHON UHAYKIIAN.
JlaGopaTopnas padota Ne2 «M3mepeHue moka3aress IPeJIOMIICHUS CTEKIIa.
Jlaboparopuas padota Ne3 «3mepeHue JJIMHBI CBETOBOU BOJTHBIY.
JlaGopaTopHas pabora Ned «l3ydeHue TPEKOB 3apsSIKEHHBIX YACTHUID).



