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1. MACHOPT PABOYEM MPOI'PAMMBI YYEBHOM U CIHUILIVNHBI

ECTECTBO3HAHMUE (PU3UKA)

1.1. OO0aacTb npuMeHeHHs MPOTrPaMMBbI

Pabouas nmporpamma yueOHOU AuciuIuinHbl «EcrecTBo3HaHUE ((pr3uKa)» SIBISIETCS 4aCThIO
OPUMEPHOM OCHOBHOW NpO(ecCHOHATHHONH 00pa30BaTeIbHONM NPOTrPaMMbl B COOTBETCTBUU C
®I'OC o npodeccun Xozsiika(uH) ycaapba, CTaHAapT KOTOPOi
* YTBEPXKIEH NpuKa3zoM MuHuctepcTBa oopazoBanus U Hayku PO ot 05 Hos6pst 2009 1. Ne 523,

* 3apeructpupoBaH MunHcTepcTBOM tocTHIIMU PD ot 10 nmekabps 2009 r. Ne 15513

[Iporpamma y4yeOHOW AMCUMILIMHBI OPUEHTHUPOBAHA Ha pealu3aluio QeaepalbHOTro
KOMIIOHEHTa TOCYIapCTBEHHOTo oOpa3zoBaTenbHOro crangapra (manee — PI'OC) cpemnero
(momuoro) obmero oOpa3zoBanust 1o (u3uke Ha 0a30BOM YPOBHE B TMpeleiaax OCHOBHOMU
00pa30BaTeNbHON TPOTPaMMBbl CpPEeTHEr0 MPO(EeCCHOHATBEHOTO 00pa30BaHMs C Y4eTOM PO
MOJTy4aeMoro NMpo(hecCHOHAIBHOTO 00pa3oBaHusl.

IIpu ocBoenun mnpodeccun CIIO coumanbHO — 3KOHOMHYECKOIO npoduis
«EcrectBo3Hanue (pusmnka)» u3ydaercs Kak ydeOHas NUCUUIUIMHA B 00beMe 94uaca.

1.2 MecTo auCUMIVIMHBI B CTPYKTYpe OCHOBHOI mNpogdeccuoHa/IbHOI 00pa3oBaTelbHOI
nporpamMmbl:  OO0meo0pa3oBaTeNbHBIA UK MPOTPaMMbI TOATOTOBKH KBAJTU(HUIIMPOBAHHBIX
pabounx u ciryxkamux 1o nporpamme CITO no npodeccun Xossiika(uH) ycaab0bl.

1.3. B pe3yabrare OCBOeHHMS IMCHHUILIMHBI y4Yalluecsi OPHEHTHPOBAHbI HA [O0CTHUKEHUE
CJIeYIOLIUX LesIei:

. OCBOEHHUE 3HAHUM O PyHJaMEHTAIBHBIX (PU3NUECKUX 3aKOHAX U MPUHIUIAX, JIeKAIIUX
B OCHOBE COBPEMEHHOU (Qu3nueckoi KapTUHBI MUpPa; HanOoJee BaXKHBIX OTKPBITUAX B 00JIacTH
(1)I/I3I/IKI/I, OKa3aBIIHX OIPCACIIAIONCS BJIMAHUC HA PAa3BUTUC TCXHUKHW M TCXHOJOIMH;, METOJAX
HAy4YHOTO ITO3HAHUS TIPUPO/IBI,

° OBJIAICHUC YMCHHUAMU TIPOBOJIUTH Ha6JHO)ICHI/I$[, IUIAaHUPOBATh W BBINIOJIHATH
HKCIIEPUMEHTBHI, BBIIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIH, MPUMEHSThH MOMyUYEeHHBIE 3HAHUS 10
busnke s OOBSACHEHUS Pa3HOOOpPA3HBIX (DM3MUECKUX SIBJICHHM W CBOWCTB BEIIECTB;
MPAKTUYECKOTO  HWCIONB30BaHUs  (M3MUYECKUX  3HAHUM;  OLIGHHWBAaTh  JOCTOBEPHOCTH
€CTeCTBeHHOHAYYHOU NH(OpMAIINK;

° PasBUTHUC IIO3HABATCIIbHBIX HHTEPCCOB, HHTCJICKTYAJIbHBIX n TBOPYECCKUX
CIOCOOHOCTEHN B TIporiecce MPUOOPETEHUsT 3HAHWW M YMEHUH MO (U3MKE C HCIOIH30BAHUEM
Pa3IMYHbIX UCTOYHUKOB HHPOPMAIIMHU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

° BOCIIUTAHHUC Y6C)KJIGHHOCTI/I B BO3MOXHOCTHU IIO3HAHUA 3aKOHOB IIpUPOABI;
UCTIONB30BAaHUsl JOCTHKCHHM (U3UKKM Ha Ollaro pa3BUTUS YENOBEYECKOW IUBUIIH3AIUY;
HEO0OXOIUMOCTH COTPYTHUYECTBA B TIPOIIECCE COBMECTHOTO BBIIIOJIHEHHUS 33/1a4, YBAXKUTEIILHOTO
OTHOIIEHWSI K MHEHHUIO OINIMOHEHTAa TMpH OOCYXKICHHH TMPOOJIeM eCTECTBEHHOHAYYHOTO
COJIEp)KaHUsl; TOTOBHOCTH K MOPAJbHO-ITHUECKOH OIEHKE HKCIONb30BAaHUS HAYYHBIX

JOCTHKEHUI, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPY KaloIlIel Cpeibl;
4



. UCIIO0JIb30BaHUE MPUOOPETEHHBIX 3HAHUI M YMEHUH JUIs PEIICHHs IPAKTHYECKUX 3aa4
MIOBCEHEBHOM JKM3HHU, obOecredeHus Oe30MacHOCTH COOCTBEHHOM JKU3HH, pPalMOHAILHOTO
IPUPOIONIONIB30BAHNS U OXPaHBl OKPYXKAIOIIEH Cpeibl.

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl TUCHHMILIUHBI:
MakcuMasibHas yuyeOHas Harpyska oOydvaromierocs 142 yacos, B TOM 4ucIIe:
00s13aTeIbHOM ayTMTOPHON yueOHOM Harpy3ku oOyuaromerocs 94 4yacos,
CaMOCTOSTENIbHON paboThl oOydaromierocs 48 yaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEFHOM JJUCHUILJIAHBI

2.1 O0beM yueOHON AMCUMIIMHBI M BUABI Y4eOHOI pa0oThI:

Bun yaeOHOM paboThI KomnuecTBo vacoB
MakcumanbHas yueOHast Harpy3ka (BCEro) 142
OO0s13aTesibHas ayIUTOpHAs yueOHasi Harpy3Ka 94
nabopaTopHbIe PaOOTHI 2
B Tom uncne | ppaxriueckue paGoTh 13
KOHTPOJIbHBIC PAOOTHI 7
CamocrosiTenpHas paboTa yJanmxcs 48
KoHcynpTanuu no npeamMery 10

HroroBas arrecranus B popMme - 5K3aMCH 110 OKOHYAHUIO U3YUCHHS JTUCIUTUTHHBL: KOHEII
BTOPOTO Kypca.

Ha xaxnmyro maboparopHyro paboTy orBoamTcs Bpemsi — 1 akamemudeckwii yac (45 MHUHYT).
Opranuzanus J1a0OpaTOpHBIX PabOT  OCYIIECTBISETCS B  COOTBETCTBUM C  IMHUCbMOM
MunucrepcrBa obpazoBanust Poccuiickoit denepanyn «O peKOMEHIANUAX 10 TUIAHUPOBAHHUIO,
OpraHu3alliil U IMPOBEACHUIO J1a0OPATOPHBIX M IMPAKTHUUYECKUX 3aHATHH B 00pa3oBaTeIbHBIX
YUPEKACHUSAX CpeaHero mnpodeccnoHambHoro obpazoBanus» oT 05.04.1999 r. Ne 16-52-
58un/16-13: rpymnibl neisTcs Ha MOATPYIIBl YUCIEHHOCTHIO HE MEHee § YeIOBeK.
[IpakTuyeckue pabOTHI MPOBOMIATCS CO BCEH y4eOHOW TpyNIoi B TEYEHWU OJHOTO ypoKa, 0e3
neneHuss €€ Ha MOATPYMIBL, T.K. «caMocTosTeNbHass paboTa» MO TeKylled Teme
npeaycMaTpuBaeT YaCTHYHYIO OTPabOTKy MaTephaia KaK JOMAIIHIOK WM KOHCYJIbTaTHBHO —
UH/IUBUYaJIbHYIO paloTy.

CamMocTosTeIbHas padoTa yYaluxcs o npeamMery:
PoJib camocTosITE/IbHOI PadOThI yYaluxcs:

o dbopMupoBaHHE  TBOPYECKOHM  JMYHOCTH,  CIIOCOOHOM K  CaMOpa3BUTHIO,
camM000pa30BaHUI0, UHHOBALMOHHOM JeSITeIbHOCTH
o NEPEeBOJ] yJalllerocs M3 MAaCCUBHOTO MOTPEOUTENsl 3HAHUI B aKTUBHOTO MX TBOPIIA,

yMEIoIIEero chopMyIrpoBaTh MpodIeMy, IPOAHAIU3UPOBATH TyTH €€ PEIICHUS, HAUTH
ONTUMAIBHBINA Pe3yabTaT U JOKA3aTh €r0 MPaBUIBHOCTb.

3agauu, pemaemMbie NIPH OPraHU3AIUHA CAMOCTOSATEIbHON Pa0OThI yYaluXcs:

o CHOCOOCTBYET YIIYOJIEHUIO U 3aKPEIUICHUIO NMEIOLIUXCS TEOPETUUECKUX 3HaHUM;

. pa3BUBAaeT IPAKTMYECKHME YMEHHMS B IPOBEACHUM HCCIECIOBAaHUN, aHaIu3e
MOJIyYEHHBIX pPE3yJIbTaTOB U BbIPAa0OTKE PEKOMEHJALUN IO COBEPLICHCTBOBAHHIO
OIIPEJIETICHHOT O BU/IA ACATEIbHOCTH,

. COBEPIIEHCTBYET HAaBBIKM B CAMOCTOSITENIbHOIN paboTe ¢ HICTOYHUKAMU MH(POpMAUN

COOTBETCTBYIOIIMMH IIPOrPAMMHO-TEXHUYECKUMHU CPEIACTBAMHU, B TOM YHCIIE C
AJIEKTPOHHBIMHU pecypcamu U MHTepHeT;

° OTKPBIBAET MIMPOKHE BO3ZMOXKHOCTH JJIsI OCBOCHHUSI JOMOIHUTEIBHOTO TEOPETUYECKOTO
MaTepI/Iana 110 CbI/ISHKG 1 HAKOIIJICHHOT O HpaKTquCKOFO OIIbITA,

° crocoOcTByeT MpodeccuoHANbHOMN MOATOTOBKE K BHIMOTHEHUIO B JalbHEHIIIEM CBOUX
00s13aHHOCTEH;

° IIOMOT'a€eT OBJIAJIETh METONOJIOTUEN UCCIIEIOBAHUI.




Ne Buabl camocTosiTeIbHOM padoThI Koa-Bo
4acoB
1 JlomaiHue sKkcrepuMeHTanbHbIe padboThl. JJopaboTka u opopmieHue 7
" | mpaKTHYeCKuX pador.
2. | [ogroroBka n Hanmcanue pedeparos, JOKIAI0B, 3CCE HA 3aaHHBIC TEMbI 5
CamocTosTenbHOE PelIeHNEe 3314 ¢ HCIOIb30BAaHUEM YCIOBUH U3 3aa4YHUKOB, 16
3. | UMerouMXcs B KabWHEeTe, COCTaBIICHHUE 33/1a4 C MPEICTaBICHUEM STaIOHOB
OTBETOB.
[Tox6op u u3ydeHue IuTepaTypHbIX HCTOYHUKOB, paboTa ¢ MepHOANYECKON 4
4. | medaTpio, HOATOTOBKA TEMAaTHYECKUX 0030pOB MO MEPHOAUKE 110 TEMaM,
CBSI3aHHBIX C (DPH3UKOH.
Odopmnenue 3
5. ® MyJbTUMEIUIHBIX IPE3CHTALNI yUeOHBIX PA3JICIIOB U TEM,
® CIAII0BOTO COMPOBOXKACHUS JOKIAI0B.
6. | [ToaroroBka Oecen-IeKINi MO aKTyaIbHBIM TEMaM MPEIMETA. 6
7 Odopmienue pa3IaTouHOrO U JEMOHCTPAIIMOHHOTO MaTepuaa ¢ 4
" | HCTIOJIB30BAHMEM KOMITBIOTEPHBIX TEXHOJIOTHIA.
8. | [oaroroBka (hM3NYECKUX AUKTAHTOB, KPOCCBOP/IOB, TECTOB. 3
48

Posib koHCYyJAbTaLMIi B 00pa30BaTe/ILHOI 1eATEJIbHOCTH YYAIIUXCSH:

1. Pa3zButre yBepeHHOCTH B c€0€ U CAMOTIPUHSATHUS.

2. Pa3BuTHE TO3UTHBHOIO OTHOIIICHHUS K OKPYKaromeMy U NpUHATUA APYTUX.

3. Pa3BuTHE CAMOCTOSTEIILHOCTH.

4. Pa3BuTHE MOTHBALIUU CAMOCOBEPLICHCTBOBAHUS.
5. AxTuBHM3anMs pedaeKCHH yyaerocs.

3agauM KOHCYIbTALIMOHHOH PadoThI:
1. Tloanep:ka OJapeHHBIX yYaIIUXCS.
2. YcrpaHeHHE «IIpOOEsIOB B 3HAHUAXY YUALTHXCS.

3. WNupuBuayanbHas 0TpabOTKa MaTepHralia ¢ yIeTOM THIIA YYaIerocs.




2.2. IIpuMepHBIi TEeMATHYECCKHH IJIAH U COAEP:KaHUe Y4eOHOoU nucuMiinebl EcrecTBo3HaHue (pusuka)

Haumenos
Conep:xanue y4ye0HOIro MaTepuaJa,
aHue YpoBennb
JlJaDopaTopHbIe U NPAKTHYeCKHEe PadoThI KounyecTBo yacoB
CaMOCTOSITe/IbHAsI padoTa yqyaluuxcs
U TeM
Makec. KoauuectBo Cawmocr.
HArpy3K ayANTOPHBIX pa6ora
1 2 a y4y-ci B 4acoB Y4 - co
yacax Bcero | B Tom 4
yucjiie
alp +
npaKT/p.
Coaep:xxanue yueOHOro MaTepHaJia:
®du3uka — Hayka o npupoze. EcrecTBeHHOHAYYHBIM METO/ IIO3HAHUSA, €r0
o BO3MOXXHOCTH Y TPAHUIIBI IPUMEHUMOCTH. MoaenupoBanue GU3nIecKux 3 2 2
= SIBJIEHUW W MPOLIECCOB. POJIb 3KCIEPUMEHTA M TEOPUH B IIPOLIECCE TO3HAHUS
E npupoabl. duznueckue 3akoHbl. OCHOBHBIE JIEMEHTHI (PU3MUECKON KapTHHBI
=
L MHpa.
=]
A CamocrosiTenbHas padora:
Utenue TekcTa yueOHHKA, COCTABIEHNE TAOJIUIIBI ISl CHCTEMATH3allUN 1 3
yueOHOro MaTepuana, COCTaBICHUEe OMIOPHBIX KOHCIIEKTOB. [loaroroBka u
HaIlMCAaHHUE ICCE IO TEME.




Tema 1.
MexaHuka

Conep:kanue y4eOHOT0 MaTepuaJia
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKEHUS. CUcTeMa oTueTa. XapaKTepucTUKa
MEXaHUYECKOr0 JBM)KEHUS: IepeMeleHre, CKOPOCTb, yCKopeHue. Busl
JBUKEHUS (PAaBHOMEPHOE U PABHOYCKOPEHHOE, KPUBOJIMHENHOE) U UX
rpadu4eckoe onrcaHue.

B3aumoneiictue tein. [IpuHun cynepno3unuu cuil. 3akoHbl JuHaMuku HeroToHa.

Cunel B IpUpoOJIE: YIPYroCTh, TPEHHUE, CUIIA TAKECTH, BEC Tea. 3aKOH BCEMUPHOTO
Tarorenus. HesecomocTsb.

3aKOH COXpaHEHMsI UMITYJIbCA U PEaKTHUBHOE ABM)KEHUE. 3aKOH COXPAHEHUS
MeXaHU4YeCcKOi aHepruu. PaboTta 1 MOIIHOCTb.

Mexannueckue KoneOaHusi. AMIUTUTY/IbI, IEPHO/, YacToTa, (pa3sl KoaeOaHusI.
Pesonanc. Mexannueckue BojiHbI. CBOMCTBA MEXaHUYECKHUX BOJIH. [[JIMHA BOJIHEL.

3BYKOBBIE BOJIHBL. YJIbTPa3ByK U HHPPA3BYK.

OCHOBEI TCOPHUH OTHOCUTCIIBHOCTH.

30

20

JlabopaTopHbie padoThI:
Nel «M3yuenue 3aBUCUMOCTH epHOJa KOJIeOaHUH HUTSHOTO MasiTHUKA OT
JUIMHBI HUTW».

IIpakTH4eckue padboTsbI:
Nel «Omnpenenenne ckOpoCTH paBHOYCKOPEHHOTO ABUKEHUSI.
Ne2 «Omnpenenenue xeCTKOCTH NPYKUHBI.
Ne3 «M3yuenune ABHKEHUS KOHUYECKOTO MATHUKAY.
Ned «3yueHne 3ak0Ha COXpaHEHNE MEXaHUYECKOW SHEPTUN»

KonTtpoubHnas padora




CamocrosiTesibHas padora:
Pemenue 3aa4 u ynpaxxHeHHi 110 00pa3ily, KOHCIIEKTUPOBAHUE TEKCTA,
rpaduueckoe n300pakeHUE TEKCTA, IKCIIEPUMEHTATLHO-KOHCTPYKTOPCKAsT
paboTa, cocTaBiieHHE OMOPHBIX KOHCIIEKTOB. OdopmileHne pa31aTouHOro U
JIEMOHCTPAILIMOHHOT'O0 MaTepuaia ¢ MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOT .
CocraBieHnue GU3NIECKUX KPOCCBOPIOB MO TEME.

11

Tema 2.
Moaexyasipuas pusuka. TepmoaunamMmuka

Conep:xanue yueOHOro MaTepuaa:
Hcropust atoMucTrueckux yaeHuil. Habmio1eHus v OMbITHI, TOATBEPIKIAIONINE
aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BEIECTBA. Macca u pa3Mepbl MOJIEKYIL.
TennoBoe nBmwkKeHue. AOCOIIOTHAS TeMIIepaTypa Kak Mepa cpeaHei
KMHEMATUYECKOW SHEPTUU YaCTHII.

OObsicCHEHHE arperaTHbIX COCTOSIHUI BEIIECTBAa HA OCHOBE aTOMHO -

MOJICKYJISIPHBIX HpeHCTaBHGHHﬁ. Mojenb ueaabHOTO rasa. OcHOBHOE YpaBHCHUC

MOJIEKYJIIPHO — KHHETUYECKON TEOPUU. Y PABHEHUE COCTOSHHS UIECAIIBHOIO ra3a.
CBs13p MeXly 1aBJICHUEM U CPEIHEN KNHEMAaTU4YECKON YHEPrUe MOJIEKYJI rasa.
Mogens cTpoeHus xuakocten. BiaxxHocTs Bo3nyxa. [IoBepXHOCTHOE HaTsKEHUE
Y cMaduBaHue. Mozenb CTpoeHus TBEpABIX Tell. MI3MeHeHus arperaTHbIx
COCTOSIHUH BEILECTBA.

BuyTpennss sHeprus u padora rasa. [lepBblii 3aK0H TEpMOJMHAMUKHY.
HeoOpaTMOCTh TEIUIOBBIX MPOLeCCOB. TeruioBble ABUraTeIN U OXpaHa
okpyxaromen cpeapl. KIIJI TeroBbIx qsurarenei.

28

20

JlaGopaTopHble padoThI:
No2 «J3Mepenne BIa)KHOCTH BO3AyXa»

IIpakTuyeckue padoThI:
No5 « ITpumeHeHue ra30BbIX 3aKOHOBY.

KonTposbHas padora

10




CamocrosiTesibHasi padora:
UreHnne TekcTa y4eOHUKOB U JOTIOJIHUTEIHHON JIUTEPATYPhI, COCTABJICHUE TIIIAHOB
TE3MCOB OTBETOB, PEUICHHE BAPUAIIMOHHBIX 33/1a4 U yIIPaKHEHUH, COCTABIICHHE
OTIOPHBIX KOHCIIEKTOB. [loaroToBKa Oecea-IeKInii 0 aKTyaIbHBIM BOIIPOCAM.
Coznanue pu3nyecKkux JUKTAaHTOB U TecToB. [loroToBKa K KOHTPOJIBHOM pabdoTe.

10

11




Tema 3.
JJIeKTPOAMHAMMKA

Conep:kanue y4eOHOT0 MaTepuaJia:
B3aumoseiicTBue 3apsKEHHBIX TeIl. DIEKTPUUECKUN 3apsia. 3aKOH COXPaHEHUsI
INEKTPHUYECKOrO 3apsana. 3akoH Kyiona. Dnexrpudeckoe noiue. HampsokeHHOCT
nosist. [IpOBOAHMKY U AUBIIEKTPUKU B AJIEKTPUYECKOM I10JI€.

[TocTostHHBIM 3nekTpuyecKuil TOK. Cuila TOKa, HapsHKEHHUE, JIEKTPUYECKOe
comnpoTuBIieHue, AekTpoaBmwkyIas cuia (3/]C). 3akon OMa /1t ydacTKa LeTH.
3akon OMa a1 nosiHOM nenu. [lapaniensHoe U OCIE10BaTENIBHOE COEAMHEHNE
IIPOBOJIHUKOB.

TemioBoe AEHCTBUE IIEKTPUUECKOT0 TOKA. 3akoH Jkoyins — JleHna. MoniHocTh
JIIEKTPUYECKOTO TOKA.

[TonynpoBoguuku. CoOCTBEHHas U IPUMECHAs TPOBOIUMOCTH I1OJIYTIPOBOAHUKOB.
[TonynpoBotHUKOBBIH 1r01. [10IyIpOBOAHUKOBEIE IPUOOPHI.

MarunutHoe nose. [loctosiHHbIe MarHUTBI 1 MarHuTHOE 1oJjie Toka. Cuna Amnepa.
Cuna Jlopenua. [IpuHiumn nedcTBUS 3J€KTPOABUTATES.

NHnykius MarHuTHOTO 10J1s1. MarHuTHbBIN MOTOK. SIBJIIEHUE DIIEKTPOMAarHUTHOU
WHIYKIWN U 3aKOH 3JIEKTpOMarHuTHOW nHAyKunu @apanes. Buxpesoe
anekrpudeckoe noiue. [Ipasuio Jlenna. [IpuHImn qeicTBys SIIEKTPOreHEPaTOpa.
[Tepemennslii Tok. Tpanchopmarop. IIponsBoacTso, nepegaya u norpediIeHue
anekTposHepruu. [Ipobiemsl sHeprocoepexenns. TexHuka 6€30MacHOCTH B
o0pallleHU! C 3JIEKTPUUYECKUM TOKOM.

KonebatenbHblil KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJIeOaHusI.
BbIHYX1€HHBIE 3IEKTpOMarHUTHbIE Kosiebanus. [leiicTByromume 3HaueHHs! CUITbI
TOKA M HANPSKEHUS.

SJ'IeKTpOMaFHI/ITHOG ITOJIC U DJICKTPOMArHUTHBIC BOJIHBI. CKOpOCTI)
SJICKTPOMArHUTHBIX BOJIH. HpI/IHI_II/IHLI PaaruoCBA3U.

CBer Kak aJieKTpoMarHuTHas BoiHa. Jlucnepeus csera. IHTepdepeHuns u
mudpaxuus ceeta. [longpuzanus cBera. 3aKOHbI OTPAXKEHUS U IPETOMIICHUS
cBeTa. SIBJIEHHE TIOTHOTO OTPaXKEHUs1. PasmudHbie BUIbI 2IeR2POMArHUTHBIX
U3ITyYeHUH, UX CBOWCTBA U MpaKTUYECKUEe MpuMeHeHus. Onruueckrue npudopsl.
dopmyiia TOHKOH JHH3BL. J{edeKThl 3peHusl.
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JlabopaTopHbIe padoThI:
Ne3 «Mzyuenue 3axona Oma 11t yqacTka HEH».
No 4 «M3yueHune sBIECHUS JIEKTPOMAarHUTHOW UHAYKIIUU.

IIpakTHYeckue padoThI:
Ne 6 «Pacuer 371eKTpUUECKOro COMPOTUBIICHUS».
No 7 «Pacuer yAenbHOTO CONPOTUBIICHUS.
Ne 8 «/lokazarenbcTBo 3aKoHa OMa 1 yyacTKa LEen»
Ne 9 «/lokazarenbCTBO 3aKOHOB MOCIEA0BATEIHLHOIO COCTUHEHUS TIPOBOTHUKOBY
Ne 10 «/loka3zaTenbCTBO 3aKOHOB MAPAIIIETBLHOTO COSAUHEHHS IIPOBOTHUKOBY.
Ne 11 «Pacuer nokazaresns MpeIoMIIEHUs CTEKIIa.
Ne 12 «MccnenoBanue coduparoieil JINH3bI»
No 13 «lIBera ciekTpa, CMEIIMBAHKE [IBETOB M KPACOK»

KonTpouabHnas padora

CamocrosiTesibHas padoTa:
UreHue TeKCTa U TOMOIHUTEIBHON JTUTepaTyphl, KOHCIIEKTUPOBAHUE TEKCTA
rpadguyeckoe n300pakeHrne CTPYKTYPhI TEKCTA, PEIIEHUE 3a/1a4 U YIIPAXKHEHUN 110
o0pa3ily U BapHaTUBHBIX 33/1a4, COCTABJICHHE AMSITOK U PEKOMEH/IallnH,
MOATOTOBKA K KOHTPOJIBHOU paboTte, paboTa ¢ 3JIEKTPOHHBIMU pecypcamu u Internet,
paboTa ¢ Hay4YHO-TIONYSPHON JTUTEPATYPOM, COCTABICHHE OMOPHBIX KOHCIIEKTOB.
OdopmiieHre MyJIbTUMETIMUHBIX PE3CHTAIN 110 TEME.

21
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Tema 4.
CtpoeHue aToMa u

rrauToraa cdhurura

Conep:kanue y4yeOHOro MaTepuaJa:
I'umoresa [Tnanka o kBanTax. @ororddexr. @oToH. BoMHOBEIE U KOPITYCKYIISIPHBIC
CBOMCTBA CcBeTA. TeXHUYECKUE YCTPOICTBA, OCHOBAaHHBIE HA UCIIOIb30BAHUU

dororddekra.

Crpoenue aToma: mianerapHas Mojesib U Mozenb bopa. [lornomenue u
ucnyckanue ceera atoMmoM. KBantoBanue suepruu. [Ipunnun neictBus u
HCIO0JIb30BaHue J1a3epa. JIazepHas oprrexHuka.

CrtpoeHure aTOMHOTO sijipa. DHEPIusl paclleIICHU sipa U sJIepHasi SHEPreTUKa.
PaguoakTuBHBIE N3ITy4EHNS U UX BO3/ICHCTBUE HA KUBBIEC OPTaHU3MBI.
EcrecTBeHHbIH (pOH paliOaKTUBHOTO U3ITyYCHHS.

12

UreHnne TekcTa yaeOHHUKA, COCTABIICHUS TII0CCAPHS TIOHATHH, PEIICHHUE 3a/1a4 U
yIpaXHEHU BapUATUBHOTO MOHSATHS, CO3JaHUE MOelel, paboTa C 3JeKTPOHHBIMH
pecypcamu u Internet, coctaBinenue onopHbeIX KOHCIEKTOB. [loaroroBka u
HanucaHue pedeparoB U CIaiiIOBOT0 COMMPOBOXKACHUS K HUM.

CamocrosiTesibHas padora:

A dexr Homepa u obHapy) eHUe «pa3deranus» ralakTUK. bosbIoii B3phIB.
Bo3moskHbIE cLieHapuu BOIOIMY BeeneHHo.

DBOJIIOIHS ¥ DHEPTHUSI TOPEHUS 3Be3/1. TepMOsIepHBI CUHTE3.

OO6pa3oBanue muaHeTHbIX cucteM. CoHeYHasi CUCTEMa.

Conep:xaHue y4eOHOro MaTepuaJa:

Tema 5.
IBOJIIOIHUA BCEJICHHOM

Pabota ¢ KOHCTIEKTOM, COCTaBJIEHHE IiIoccapus, paboTa ¢ 3IEeKTPOHHBIMU
pecypcamu u Internet, cozganue npe3eHTanui, CoCTaBIeHUE OMOPHBIX KOHCIIEKTOB.
[ToaroToBKa K y4acTHIO B HAyYHO-TIpakTHUeCcKoi KoHpepeHu. C opopmieHneM
MYJIbTUMEIUMHBIX ITPE3CHTALIUN.

CamocrosiTenbHas padora:

JuddepenunpoBanbliii 3a4€T

Hroro:

142
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I{J’ISI XAPAKTCPUCTHKN YPOBHA OCBOCHU:A y‘IC6HOFO MaTcpuajia UCIIOJb3YIOTCA CIICAYIOUINC 0003HAYCHMS:

VYcnoBHBIE 0003HAUEHUS

[Toka3zaresnu ypoBHs yCBOCGHHS y4eOHOTO MaTepuana

“HyneBoii” ypoBeHsb - 0

VYyamumiics crnocoO0eH MOHUMAaTh, T.€. OCMBICIEHHO BOCIPHHHMATH
HOBYIO Ui Hero uH(popmanuoo. CTporo roBopsi, 3TOT YPOBEHb HEIb3s
Ha3bIBaTh YPOBHEM YCBOEHHUS y4eOHOro Marepuana Io H3ydaeMoiu
teme. (DakTHUeCKH peub HAET O MPEIIIECTBYIOUIEH IOATOTOBKE
ydalerocsi, Koropasi AaeT €My BO3MOKHOCTb NOHUMAaTh HOBBIA IJIs
Hero y4eOHbIH MaTepuas. YCIOBHO [JEATEIbHOCTh Y4Yalllerocs Ha
"HyneBoM" ypoBHe Ha3biBatoT IloHuMaHueMm.

IlepBolil ypoBeHB - 1
03HAKOMUTEIBHBII

(y3HaBaHUE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB)

VYyammiics ciocoOeH y3HaBaTh M3y4aeMble OOBEKTHI U MPOIECCH IPU
MOBTOPHOM BOCHPUATUH PaHEe YCBOCHHOM MH(POpPMalUU O HHUX WU
JeMCTBUI C HUMH, HAaIpUMep, BbIIEJICHUE U3y4yaeMoro 00beKTa U3 psaa
NPEIbSBICHHBIX PA3IUYHBIX OOBEKTOB. YCJOBHO JEATEIbHOCTD
IIEpBOro ypoBHs HaspiBaloT Omo3HaHMeM, a 3HaHM, JIeXKalllue B €€
OCHOBE, - 3HaHUI-3HAKOMCTBA.

Bropotii ypoBeHs - 2

pEenpOLYKTUBHBIN
(BBITIOJTHEHUE JIESITETBHOCTH M0 00pa3sily, MHCTPYKIIUHU WM TIOA
PYKOBOJICTBOM)

VYuyameiicss BOCIIPOU3BOJIUT YCBOCHHBIE paHee 3HAaHUM OT OyKBaJbHOM
KON J0 TPUMEHEHHs B THUIOBBIX cuUTyauusx. IIpumepsr:
BOCIIpOU3Be/IeHHE MH(OpPMAIUK MO MaMATH; pellleHHe TUIIOBBIX 3a]ad
(mo ycBoeHHOMY paHee o0pasiy). JledaTenbHOCTh BTOPOTO YPOBHS
YCIOBHO Ha3bIBalOT Bocmpom3BeneHmem, a 3HaHUs, JIEKaIIME B €€
OCHOBE, - 3HAHU-KOIIHH.

Tpetuti ypoBeHb — 3

MIPOTYKTHBHBIN
(MIaHUpOBaHUE M CAMOCTOSATENBHOE BHIMOTHEHUE ACSITETbHOCTH,

VYyamuiics crocooeH CaMOCTOSITEIILHO BOCIIPOU3BOIUTH u
npeoOpa3oBhIBATh  YCBOCHHYIO HWHGOpPMAIUIO 1JIs  OOCYXKIEHUS
U3BECTHBIX OOBEKTOB U IPpUMCHCHUS €€ B p33H006p33HI)IX HCETUITIOBBIX
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pelieHrne mpoOJIEMHBIX 3a71a4)

(peanpHbIX) cutyanusx. Ilpu sToM ydamuiics cnocoOeH TeHepupoBaTh
CyOBEKTUBHO HOBYIO (HOBYIO JUIsI HETO) MH(pOpPMALNI0 00 M3ydaeMbIX
00BEKTax M JEHCTBUAX ¢ HUMHU. [IpuMepsl: perieHre HeTUITOBBIX 3a/1a4,
BbIOOp MOAXOJAIIErO auropuTMa u3 Habopa paHee H3yYEHHbIX
QITOPUTMOB U  PELICHHMs] KOHKPETHOW 3amaud. JledaTenbHOCTb
TPEThEro YpOBHS YCIOBHO Has3biBaloT IIpuMeHeHmem, a 3HaHus,
JIeKAIUE B €€ OCHOBE, - JHAHUA-YMEHUS.

YerBepTHIA YPOBEHD - 4

VYyammiicss cmoco0eH co031aBaTh OOBEKTHBHO HOBYIO HH(OPMAILHUIO
(panee Heu3BecTHYIO HUKOMY). (TBOpUeckast 1eAITEILHOCTD)
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3. YCJIOBUS PEAJIMBAIINA ITPOT'PAMMBI AN CIHATIJINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
buzuky; naboparopun GU3MKY.

OQ0opyaoBaHNe Y4E€OHOI0 KAOUHETA:

- JIOKYMEHTBI, PpErJIaMEHTHUPYIOIIHE OCBOEHUE MPOTPaMMbl CPEIHETO

(monnoro) oOmero o6pazoBanust B mnpenenax I[INIKPC CIIO ¢ yuerom

npoduiig noxyyaeMoro oOpa3oBaHuUs:
1. «Pa3psicHenuss 1o (OPMHUPOBAHUIO MPUMEPHBIX MPOrpamMM y4eOHBIX
JUCHUIUIMH CpeliHero npodeccuoHanbHOro 00pa3oBaHus Ha ocHOBE DeepaabHbIX
TOCY/IapCTBEHHBIX 00Pa30BATENBHBIX CTAaHAAPTOB CPEAHETO MPOQPECCHOHATHHOTO
o0pazoBaHUs;
2. «Pekomenaanuu 1o peaiu3anuv 00pa3oBaTEIbHOW MPOrpamMMbl CPEIHETO
(mosiHOTO) O001IErO0 00pa3oBaHMs B 00PA30BATENIBHBIX YUPEKICHUSX CPEAHETO
npodeccuoHanbHOr0 00pa3oBaHMsl B COOTBETCTBUHM C (eAepalibHbIM 0a3uCHBIM
y4e€OHBIM TUJIAHOM M MPUMEPHBIMH YYEOHBIMU IUIAaHAMHU JUIsl 00pa3oBaTEIbHBIX
yupexaeHuii Poccuiickoit ®Depepanuu, peanu3ymoNIMX MIPOTpaMMbl  OOIIEro
oOpazoBanus» (mucbMo MunoopHayku Poccuu ot 29.05.2007 r. Ne 03-1180)».
3. Ilpumepnas npoepamma yuebnou oucyunaunvt «OU3NKA» (aBTOp:
[lentun A.1O., kauauaat GU3NKO-MaTEMAaTUYECKUX HAYK, pelleH3eHThI:
Adonuna W.FO., 3am. gupekropa mno yueOHou pabore TOY CIIO
«Kenesnomopoxnoro kosuiemka» Ne 52, mpenopaBatens ¢uszuku; OpnoB B.A.,
3aB. Jabopatopueit (¢uszmueckoro ooOpazoBanus HMCMO PAO, kanauaar
MeJaroTUUYeCKUX  HAyK) 0 npogheccuti  cpedneco  npogheccuoHaibHO2o
00pazosanus, PEKOMEHI0BAHHA DKCIEPTHBIM COBETOM IO MPOGEeCcCHOHATHHOMY
oOpazoBanuto IIporokon 24/1 ot 27 mapra 2008 r.; omoOpeHa M yTBep:KaeHA
JlemapTaMeHTOM  TOCYyJAapCTBEHHOMW  TMOJUTUKM UM  HOPMATUBHO-TIPABOBOIO
perynupoBanus B chepe oopazoBanusa Munoopuayku Poccun ot 16.04.2008: OI'Y
«DenepanbHbId  MHCTUTYT  pa3BUTHS  oOpaszoBaHus», aupekropom D.O.
XapucoBbsiM, «10» anpenst 2008 r., nupexkropom JlenaprameHTa rocyJapCcTBEHHOM
MOJINTUKU HOPMATHBHOTO pPETyiHpoBaHus B chepe oOpazoBanuss MuHOOpHAYKH
Poccun 1.M. Pemopenko, 16 anpesns 2008r.

[Ipumepnas ocHOBHas mpodeccroHanbHas oOpa3oBaTeabHask porpaMmma B
cootBercTBUM ¢ PI'OC no npodeccun «Xo3diika ycaapObl», CTaHAAPT KOTOPOUH
YTBEPKJIEH MpUKa3oM MuHucTepcTBa oopazoBanus U Hayku PO ot 05
HOs10ps 2009 r. N 523, 3apeructpupoBan B Muntocte P® ot 10 nekabps 2009 r.,

peructpaunoHHbi Ne 15513
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- KOMIUIEKT Yy4eOHO-METOIWYECKOM JOKyMeHTaluu (y4eOHUKHM U Yy4deOHbIe
0coOMsI, KAPTOUKH - 3aJJaHUsI, TECThI, TEXHOJIOTHYECKUE KapThl, paOOYUE JIUCTHI);

- HalJIAJHbIE TOCOOMS (IIJIaKaThl, JEMOHCTPALIMOHHBIE CTEH IbI, MAKETHI);

- KOMIUIEKT HTHCTPYMEHTOB U NPUCTIOCOOTICHUI.

TexHuyeckue cpeacrBa  00y4YeHHMsi: KOMIIBIOTEPHO - MYJBTUMEIUWHBIN
KOMILJIEKC, IPOrpaMMHOE o0ecrieueHne, BUAEOPUIbMBI, TpaponpoeKTop.

OoopyaoBanue JadopaTopuu PU3NKHU:
1. Y4eOHo - Meronuyeckas nuTeparypa mno (usuke (yueOHUKH, 3aJavyHUKH,

TUTaKTHYECKUE MaTepHalibl, CIpaBOYHAs JIMTEpaTypa, KpPaTKUEe METOIUYECKHe
pPEKOMEHIAMM W YKa3aHWs K TMPOBEICHUIO JTa0OpaTOpHBIX paboT, padouue
TeTpaau 11 J1abopaTOpHBIX padboT).

4. KommuiekT anexTpocHabxeHus: kabuHeTa Gpu3nKu.

S. [Ipubopel st  JEMOHCTPALIMOHHBIX  ONBITOB  (MPUOOpHI  OOIIEro
Ha3HAYCHMS).

6. [Teuatnsie nocooust. (Tabnuipl, pa3aToyHbIC MATEPUAIIBI).

7. [IporpamMmHOe obecrieueHue sl KOMIbIOTEPA.

3.2. Uudopmannonnoe odecneyenue 00yueHust
Ilepedyenb pexoMeHayeMbIX YUeOHBIX U3IAHNI,
NuTepHeT-pecypcoB, 10NOJTHUTEIbHO JUTEPATYPHI
OCHOBHBIE HCTOYHUKH:
1. I'.4. Makumes, b.b. Byxosues, H.H. Corckuii ®usuka: yueonux qis 10

KJI.: o0mmieo0OpasoBar. yupexaenuii — 12-e uza. - M.: [Ipocsemenue, 2004.

2. I'.4. Mskumes, b.b. ByxosuieB ®uzuka: Yueonuk mist 11 i1.:
obmeo6pazoBar. yupexaenuii — 12-¢ uzn. - M.: Ilpocsemienue, 2004.

3. B.M.JImutpueBa dusnka: ydeOHHK g 00pa3. YUpEKICHHH cped. mpod.
obpazoBanmst — 16-¢ wm3m.crep. — M.. H3pmatenbCkuii  IIEHTP
«Axanemus»,2012.

4, IL.LU. CamoiisieHKO ( JJIs1 HETEXHUYECKUX CHEIUaTbHOCTEN): YUEOHUK IS
CTya. oOpa3oBaT. yupexaeHu cpea. npod. odbpazosanus — 11-e uzn., crpe.-
M.: uzngarenbckuil HeHTp «Axkagemusi», 2012.

JlonoJHNTEIbHbIE HCTOYHUKU:

Kypnan: «®Pusuka B MIKOJIE».

st mpenogaBaresiei
1. EnoxoBuu A.C. CnpaBouynuk o ¢pusuke. — M., 1978
2. Jlyueuu A.A, PaBkoB A.B. Pemienue 3ama4 mo MoJICKYJISIpHOU pu3mke
Knura miisg yuurens. — M., 1989.
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
JNCHUITVINHBI

OOpazoBaTenbHOE YUYPEKICHHE, pEaIU3yIollee IOArOTOBKY MO YydeOHOU
muciumiinHe OU3UKA, obecrieumBaeT  OpraHuM3alii0 M [POBEJIEHUE
IIPOMEXYTOYHOM  aTTeCTallMd M  TEKYyLIEero KOHTPOJS  WHIWBUAYAJIBHBIX
00pa30BaTENbHBIX JOCTHXKEHUN — IEMOHCTPUPYEMBIX O0yUYaIOIUMUCS, YMEHUHN U
3HAaHUH; yYaCTBYET B CO3JAHUU «IIOPT(POINO» YUaIIErOCs.

@opMBI  NPOMEXYTOYHOW  aTTeCTaAllMd  IIPOBOAUTCA B dopme
¢ depeHIIMPOBAHHOIO 3aY€Ta, YTO COOTBETCTBYET yUEOHOMY ILIaHY.

KoHTpo/1b M OLlleHKa pe3yJbTaTOB OCBOCHMS JMCLMIUIMHBI OCYIECTBISAETCS
IIPETOIABATEIIEM B IIPOLIECCE NPOBEACHUS

® [IHCHMEHHBIX padoT; ® TpyNHoOBBIX paldoOT;

® CaMOCTOSITENbHBIX padoT; ® KOHTPOJBHBIX PalboT;

e (poHTaNbHBIX paboT; ® Cpe30BbIX pPadoT;

e 7a0OpaTOpPHBIX PadoT; ® JIMPEKTOPCKHUX MIPOBEPOYHBIX
® MPAKTUYECKUX PadoT; pabor;

® TCCTOB U T I.

@®opMbl ¥ METOABl TEKYIIEr0 KOHTPOJS IO Yy4eOHOW JUCIUIUIMHE
CaMOCTOSITETILHO pa3pabaThIBAIOTCA 00Pa30BATEIbHBIM YUPEKICHUEM U JOBOJSITCS
JI0 CBEJICHUSI O0y4JaroIMXCs B Ha4aJie 00y4eHHUs.

JIst TeKyImero KOHTPOJIE 00pa3oBaTEIbHBIMH YUPEIKICHUSIMH CO3TAOTCS
MeJarOrMIeCKue KOHTPOJILHO-U3MEPHUTEIIBHBIC CPEICTBA, MpEAHA3HAYCHHBIC IS
OTIpEJICTICHUs] ~ COOTBETCTBHS  (MJIM  HECOOTBETCTBHUS)  WHIUBUIYAJTbHBIX
o0pa3oBaTeNbHBIX  JOCTIKEHHWNA  OCHOBHBIM  TIOKa3aTelisiM  pe3yJIbTaToB
MOJTOTOBKH.
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533z
52 § = : PesyabTarnl ) (ST — Bun phopma
é: : i g (OCBoeHHBIe YMEHUs, YCBOCHHLBIC 3HaHI/Iﬂ) KOHTPOJIAA KOHTPOJIA
=
yMeTh:
-OTJIMYaTh TUIOTE3Y OT HAYYHOU TEOPHUH; TecTHpoBaHHE
-[IPUBOJIMTH MPUMEPBI, IOKA3bIBAIOIINE, YTO: HAOIIOJICHUS ¥ SKCIIEPUMEHT
S SIBJISIFOTCSI OCHOBO# JIJISI BBIBIDKCHUSI TUTIOTE3 U TCOPHIA, TO3BOJISIOT
= HPOBEPUTH HCTHHHOCTh TEOPETHYESCKUX BBIBOJIOB; (DH3HUYECKAs TCOPHSI COCTaBIICHUE
Ea( JaeT BO3MOXHOCTh OOBSICHSATH N3BECTHBIC SIBIICHUS IPUPO/IBI M HAYIHBIC OIOPHBIX
2 (bakThl, MPeACKa3bIBATh CIIe HEU3BECTHBIC SIBICHUSL. Tabmil,
3HATH/MIOHUMATH! OLICHKA
-CMBICTI IOHSATHIL: (PU3HUYECKOE SIBJICHHUE, THIIOTE3a, 3aKOH, TCOPHSL. OIOPHBIX
KOHCIICKTOB.
yMeTh: 3aBHCUMOCTh TPACKTOPHHU YCTHBIH OTpOC,
- V3HaBaTh U ONPENEISITh B IEYATHOM TEKCTe (PU3UUCCKUE 3HAKH, OT BBIOOpA CUCTEMBI pabota ¢
(bopmybl, GpuznUecKre COKpamEHHbIC 0003HAYCHUS; oTcuera. KapTOYKaMH,
- IPUBOJUTD IIPUMEPHI, IOKA3BIBAIOIIHIE MPAKTHYECKOE UCIIOIb30BAHHUE Buibl MexaHHYECKOTO NHChMEHHAs
3aKOHOB MEXaHHKH; JIBHKCHHSL. POBEPKa,
< - OIIPE/ICNIATH NPSMYIO U OOPaTHYIO 3aBHCUMOCTh BEIUYUH TSI 3aBHCUMOCTh YCKOPEHUS TECTOBBIC
- £ BBITIOJTHEHUS TPapUKOB, YepTexel 1 TabIuLL; Tea OT €ro Macchl U 3a/1aHus,
g Z - paccynTaTh (PU3NYECKYIO BEIUYUHY U3 MPEICTABICHHON (OPMYJIbI IIM | CHJIBL, JACHCTBYIOIICH Ha 3auer,
S 3 3aKOHa; TENo. poBEpKa
= -(hopMynHpOBaTh MOHATHS MEXaHHKHU, H300pakaTh rpauIecKu CroxxeHue cui. OMOPHBIX
Pa3IMYHbIC BHIBI MCXaHUYECKHUX JBUKCHHUIA; 3aBHCHUMOCTH CHIIBI KOHCIIEKTOB,
-00BSICHATBH CyTh PEAKTHBHOTO JIBHIKCHHSI M PA3JIMYHBIX BUIOB YIPYrOCTH OT
MEXaHMYECKOI SHEPTuu; nepopMmanum. ITOBTOPHBIC
-IIPEJICTABISATH 3aKOHOMEPHOCTH MEXaHHUKHU: BepOaIbHO, aHATUTHYECKH, Cuutbl TpeHHs. KOPPCKIHUsA | TCCTHI,
rpadudecku; HesecomocTs. cobecenoBanHue
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-pemaTh 3a/1a4u 1o 00pasiry;
-BUACTDH IMPOSABJICHUA 3dKOHOB 1 3aKOHOMepHOCT€ﬁ MCXaHUKHU B

PeaktuBHOE IBUXEHUE.
[Iepexon noTeHIMANBHON

JESATEIIBHOCTH YEJIOBEKA U TEXHUKH JHEPrUU B KHHETHUYECKYIO nabopaTopHbIe
3HATh: 1 00paTHoO. UTOTOBOH | paboTHI,
-OCHOBHBIE IIOHATHS MEXAHUKU; O06pa3zoBaHue u KOHTPOJIb | NIPAKTUYECKUE
-CMBICTT (PU3UYECKUX BEIMYMH: CKOPOCTb, YCKOPEHHUE, Macca, CHJla, pacIpocTpaHeHUe BOJIH. paboThI

UMIIYJbC, paboTa, MEXaHUYECKask SHEPIUs; YacToTa koneOaHuil 1
- 9KOJIOTUYECKHE MPOOIEMbI TPOU3BOICTBEHHOM IESTEILHOCTH. BBICOTA TOHA 3BYKA.

YMeETh: JIBikeHne OpOYHOBCKHX YCTHBIH OIIpOC,
= *Y3HaBaTh U ONPEAEIATH B [I€YaTHOM TeKCTe (PU3NUYECKHUE 3HAKY, YaCTHULI. pabora c
3 = bopmyibl, puzmueckue CoOKpanéHHbie 0003HAYCHHUS; Huddysus. KapTO4YKaMHU,
E z *OIPENEIATh NPSMYIO U 06paTHy1£) 3aBHCHUMOCTb BEJIMYUH IS N3menenne JaBJICHUS _ | machMeHHas
) = BBITTOJIHEHUS TPa(UKOB, YepTeKel 1 TabuII, raza ¢  U3MCHEHHUEM | TeKyIIMHA | IIPOBEpKa,
< = spaccuuTaTh GU3NUYECKYIO BEIMUUHY U3 MPEICTaBICHHON (pOpMyJIbl Min TEMIIEPATYPbI IIPU | KOHTPOJIb | TECTOBBIE
= E_ 3aKOHa; MIOCTOSIHHOM 00BEeMe. 3a/1aHus,
> e *[IPOBOJIUTH OLIEHOYHBIE PACUETHI, CBI3aHHBIE C Pa3IMYHBIMU 00bekTamu; | [lcuxpomerp " IIPOBEpKa
SR ® OIHCHIBATh U 0OBACHATH (PU3HUECKUE SBJICHUS U CBOMCTBA TEJ B TUTPOMETD. OTOPHBIX
% E ra3000pa3HOM, KUAKOM M TBEPJIOM COCTOSIHUU; SIBneHus MOBEPXHOCTHOIO KOHCIIEKTOB
[ E_ ®YUTATh U CTPOUTH I'PaUKH 3aBUCIMOCTH MEXy OCHOBHBIMU HaTKCHUA H HOBTOPHBIC
napaMeTpaMM COCTOSIHUSA T'a3a; BBIUUCIIATH pabOTy ra3a ¢ MOMOLIbI0 CMa4UBaHUA. KOppeKIus | TECTHI,
Kpucrannnueckue cobeceloBaHuE
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rpaduka 3aBUCUMOCTH JaBJICHUS OT 00beMa;

® [IPE/ICTABIIATH SBJICHUS M CBOICTBA TpaUUECKH;

e perIaTh 3a/1a4M 1o 00pasily ¥ BAPHATUBHO HA PacueT KOJIMYECTBA
BELIECTBA, MOJIIPHONW MAacChl, C UCIIOJIb30BAHUEM OCHOBHOI'O YPaBHEHUS
MOJICKYJISIPHO-KMHETUYECKOI Teopuu ra3oB, ypaBHeHUs MeHeneeBa —
Knaneiipona, cBA3u cpeiHel KUHETHYECKOM SHEPTUU Xa0THYECKOT 0
JBUKEHHS MOJIEKYJI M TEMIIEpPaTypbl, IEPBOT0 3aKOHA TEPMOIUHAMUKH,
Ha pacdet paboThl ra3a B n306apHoM mporiecce, KIIJ] TermmoBbix
JIBUTATEJICH;

® [10JIb30BaThCS IICUXPOMETPOM; ONPEAEIIATh FIKCIIEPUMEHTAIBHO
napaMeTpbl COCTOSTHUS Ta3a.

3HATh:

- 9KOJIOTMYECKHE MTPOOIIEMbI TPOU3BOACTBEHHOM A€ATEIbHOCTH;

CMBICH (PU3NYECKUX MOHITHIA: BEIIECTBO, B3aUMO/ICICTBIE, BHYTPEHHSS

SHEprus, a0COIOTHAS TEMIIEPATypa, CPEIHSS KHHETHYECKAst SHEPTHSI

YacTHUIl BEUIECTBA, KOJMYECTBO TEIJIOTHI; TEIJIOBOE ABM)KEHUE YACTHIL;

Macca ¥ pa3Mepbl MOJIEKYJ; WICATIbHBIN ra3; N30TEPMUUYECKUH,

M30XOPHBIN, H300apHBIN U aquabaTHbIN Mpoliecchl; OPOYHOBCKOE

JBIDKEHUE: TeMIiepaTypa (Mepa cpeHeil KHHETHYEeCKOM SHEPT U

MOJIEKYJT); HEOOPaTUMOCTh TEIUIOBBIX MPOLIECCOB; HACHIIIEHHBIE U

HEHaCBILICHHbIE Taphl; BIaXHOCTh BO3/lyXa; IOBEPXHOCTHOE HATSKEHUE,

CMa4YMBaHUE; aHU30TPONUS MOHOKPUCTAIIIOB, KPUCTATNIMYECKHUE U

amop(QHbIe TeNa; YIpyrue u miactudeckue 1eopMaruu.

3aKoHbI U POPMYIIBI: OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KHUHETHIECKON

TeopuH, ypaBHeHne MeHaeneeBa — Kutanelipona, CBs3b MEXIY

rapamMeTpaMH COCTOSIHUS ra3a B U30MIPOLIECCax, NEPBbIA 3aKOH

TEPMOJIMHAMUKH.

[IpakTHueckoe MpUMEHEHHE: UCTIOIb30BAHNE KPUCTAIIIIOB U IPYTUX

MaTepUajIoB B TEXHUKE; TEIJIOBbIE ABUTATEIN U UX IPUMEHEHHE Ha

TPAHCIIOPTE, B YHEPTETUKE; METOABI MPOPUITAKTUKU U OOPHOBI ¢

3arpsiI3HEHUEM OKPYIKaloIel Cpebl.

Bxuan poccuiickux 1 3apyO0eXHBIX YUCHBIX, OKa3aBIINX HAauOOJIbIIIEe

BJIMSTHUE HA Pa3BUTHE MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH.

BEIICCTBA.
N3meneHne BHyTpeHHEH
JHEPruu TeN pu
COBEpIIEHUU PabOTBHI.
Monenun TEIUIOBBIX
JIBUTATEJICH.

UTOTOBBIN
KOHTPOJIb

KOHTPOJIbHASI
pabora,
MPaKTHYECKHE
paboThI
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yMeTh! JIBukeHre OpOyHOBCKHUX YCTHBIH OIpoc,
*Y3HaBaTh U ONPEACIATH B I€YaTHOM TeKCTe (PU3NUECKUE 3HAKHU, (POpMYIbl, GU3NYECKHE | YACTHIL. pabota c
COKpaII¢HHbIC 0003HAYCHHUS; Hudbdyzus. KapTOYKaMHU,
*OIPEEIATh MPSMYIO B 0OpaTHYIO 3aBUCUMOCTh BEJTMYHH JUIS BHITIOTHEHUS TPaPUKOB, HN3menenue  naBieHUs MMHUCbMEHHAA
yepTexei u Tabmauir; raza ¢ H3MEHEHUEM | TeKYIIHH IIPOBEPKA,
spaccunTaTh GU3MUECKYIO BEIMUUHY U3 MIPEACTABICHHON (DOPMYIIBI HITU 3aKOHA; TEMIIEPATyPHI IIpU | KOHTPOJIb | TECTOBLIE
*IIPOBOJIUTH OLIEHOYHBIE PACUYETHI, CB3aHHBIC C PA3IMUYHBIMU OOBEKTAMU; MOCTOSTHHOM 00BbeMe. 3alaHusl,
® OMUCHIBATH U OOBSICHATH (PU3UUECKHE SIBJICHHUSI U CBOMCTBA TEJ B ra3000pa3Hom, xuakom | [lcuxpomerp " IIPOBEpPKA
U TBEPJAOM COCTOSHUMY, THTPOMETP. OIIOPHBIX
®YUTATh U CTPOUTH I'PpaUKH 3aBUCUMOCTU MEX]Iy OCHOBHBIMU TTapaMeTPaMU COCTOSHUS SBnenust KOHCIICKTOB
ra3a; BBIUMCIISITH paboTy ra3a ¢ moMoIbo rpadrka 3aBUCUMOCTH JaBICHUS OT 00beMa; MOBEPXHOCTHOT'O IIOBTOPHBIC
® [IPE/ICTABJIATD SBJICHUS U CBOMCTBA IpauuecKH; HATsKCHUA W | KOppeKIHA | TECTBL,
CMa4rBaHUSL. cobeceioBaHue
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e pewiaTh 3a/1a4u Mo o0pa3ily ¥ BapHaTUBHO Ha pacyeT KOJIMUYECTBA BEIIECTBA, MOJIIPHON
MAaccChl, C UCIIOJIb30BAHMEM OCHOBHOI'O YPABHEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPUU
rasoB, ypaBHeHUsI Menaeneesa — Kitaneiipona, CBA3U CpeHE KHUHETUYECKON SHEPTUU
Xa0THYECKOTr0 JIBUKEHHS MOJIEKYJI M TEMIIEPATYPBI, IEPBOT0 3aKOHA TEPMOJUHAMUKH, HA
pacdet paboThl ra3a B u3ob0apHom nporiecce, KI1/[ TermmoBeix aBuraTenei;

® [10JIb30BATHCS ICUXPOMETPOM; ONIPEAEIISTh IKCIIEPUMEHTAIBHO ITAPAMETPBI COCTOSIHUS
rasa.

3HATD:

- 9KOJIOTHYECKHE MPOOIEeMbI MPOU3BOACTBEHHOM 1€ATEIbHOCTH;

CMBICH (PU3NYCCKUX MTOHITHIA: BEIIECTBO, B3aMMO/ICHCTBIE, BHYTPEHHSIS YHEPTHS,

abcooTHAs TeMIleparypa, CpeaHsIss KHHETUYeCcKasi JHEPI sl YaCTHII BEIlIECTBa,

KOJIMYECTBO TEIUIOTHI; TETJIOBOE JIBHXKEHHE YACTHUIL;, Macca U pa3Mephbl MOJIEKYT;

UJealbHbIN ra3; N30TepPMUYECKUI, H30XOPHBIN, N300apHBIi U aaradaTHBINA MPOIECCHI;

OpOYHOBCKOE JBM)KEHHUE: TeMIepaTypa (Mepa cpeiHel KHHETHYECKOH SHEPTHH MOJIEKYI);

HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB; HACBHIIICHHBIC M HEHACHIIIEHHBIE MaPbl; BIAKHOCTD

BO3/1yXa; MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHKE; AHU30TPOIHSI MOHOKPHCTAJUIOB,

KpUCTAJINTMYECKHe U aMmop(HbIe Tea; yIpyrue u Iactudeckue nedopMaiuu.

3aKoHBI M POPMYJIBI: OCHOBHOE YPAaBHEHHE MOJICKYIISIPHO-KHHETUIECKON TCOPHH,

ypaBHeHue MenpeneeBa — Kianelipona, cBsi3b MKy IapaMeTpaMu COCTOSIHUS r'a3a B

M30IpoIIeccax, MEePBbIi 3aKOH TEPMOAMHAMUKH.

[IpakTHueckoe MpUMEHEHHE: UCTIOIb30BAHNE KPUCTAIIJIOB U IPYTUX MAaTEPHAIIOB B

TEXHUKE; TETUIOBBIE IBUTATENN U UX MPUMEHEHHE Ha TPAHCIIOPTE, B SHEPTETUKE; METO/IbI

npoUnakTUKU U OOPHOBI C 3arpsI3HEHUEM OKPYKaIOIIEH Cpebl.

Bxrnag poccuiickux u 3apy0eKHBIX YUSHBIX, OKa3aBIINX HauOOJIbIIIee BIUSHUE HA

pa3BUTHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH.

Kpucrannmyeckue
BEILIECTBA.

HN3mMeHeHne BHyTpEHHEH
SHEPIrUu TeN npu
COBEpIICHUH PabOTHI.
Monaenu TEIUIOBBIX
JIBUTATEJIECH.

UTOTOBBIN
KOHTPOJIb

KOHTPOJIbHAS
pabora,
NPaKTUYCCKHE
paboTsl
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YMeEThb:

- Co6umroath mpaBuiia TEXHUKHU 0€30MacHOCTH U O0e30MacHbIe MPUEMBbl Tpy/a Npu
paboTe ¢ 37eKTpo0OOPyAOBaHHEM;

- PacCUMTHIBATh MapaMETPhI FJIEKTPUUECKOM 1IeTIH;

- UCTIOJIb30BATh JICKTPOU3MEPHUTEIbHbBIC IPHUOOPHI [T U3MEPEHUS TOUHBIX BEJIUYNH; Tecruponanme,
- ONPEIENIATh TUITBI M TAPAMETPBI YCTPOMCTB MEPEMEHHOIO M IIOCTOSTHHOT'O TOKA 110 MX Texymuii Elgggg],pxa
MapKHPOBKE; KOHTPOJIb
- IPOBOJIUTH OLICHOYHBIE PACUETHI, CBI3AHHBIC C PA3IMYHBIMH O0BEKTAMU; TBOPHCECKHX
- y3HaBaTh U ONPECIIAThH B IEYATHOM TEKCTE (PU3UUCCKHE 3HAKH, (POPMYIIBI, pabor.
busnueckre COKpameHHbIe 0003HAYECHUS;

g - (bopMyIHPOBATH MOHATHS SJIEKTPOMATHUTHOTO TIOJISI ¥ €r0 YaCTHBIX MPOSIBICHHIA,

E - OIIPEIETISTh IPAMYIO U O0OPaTHYIO 3aBUCHMOCTh BEJTUYUH TS BHIIOJHEHHS TpaduKoB,

g YepTexer U TaOJIuIL;

E{ - paccuuTaTh PU3MUECKYIO BEJTMUNHY U3 TPEACTABICHHON (YOPMYITBI HITH 3aKOHA; B3aumoneiictBre MTOBTOPHbBIC

2| - OIKCPIBATH U OOBSICHSTH DJICKTPOMArHUTHYIO MHTYKIIHIO, PACIIPOCTPAHCHHE 3apsSKEHHBIX TEIL. KOPPEKIIHS | TECTHI,

% | 2NEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOWCTBA CBETA; [TpoBOHUKH B cobeceroBanme

(‘E -[IPOU3BOIUTH PACUET ICKTPUUCCKHX IICTICH; DIIEKTPHYECKOM II0JIE.

o | -peIIaTh 3a1a4n Ha OMpeeIeHUe TapaMeTPOB TOKa, 3aKkoHOB OMa I yuacTka e 1 | J{MdIeKTpuKy B

g TIOJTHOH I1eTTH, Ha pacdeT paOboThl M MOIIHOCTH TOKA,; DJIEKTPUUYECKOM TIOJIE.

& | - OMHCHIBATE MPOLIECCHI, BOSHUKAIOLINE B MPOCTEUIIIEM KOJIeOATEIbHOM KOHTYPE TertoBoe aeiicTBue
3JIEKTPOMArHUTHBIX KOJICOaHHIA; AIIEKTPUUECKOTO TOKA. KOHTPOJIbHAsI
- XapaKTepu30BaTh CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJICOAHHSI, BEIHYKICHHBIC CoOcTBeHHas pabora,
3JIEKTPOMArHUTHBIE KOJICOAHHUS, pUMecHast UTOTOBBIN | JTabOpaTOpHBIC
-IIPUBOJIUTH IPUMEPHI MPAKTHYECKOTO UCTIOIB30BaHUS Pa3IMUHBIX BHJIOB MIPOBOIUMOCTb KOHTPOJIb | paboTHI,
3JIEKTPOMATHUTHBIX U3YYCHUH JIJIS1 pa3BUTHS PaJio U TEICKOMMYHUKAITUH MIOJTYTTPOBOTHUKOB. MPAKTUYCCKHE
- IPUMEHUTH TEOPHIO IIBETA HA MPAKTUKE: COYETATh MHOTOKPACOYHOCTh B BEPCTKAX. [TomympoBOTHUKOBBIH paboThI
Perrate 3a1auu Ha 3aKOH COXPaHEHUS JICKTPUUECKOTO 3apsa 1 3akoH Kynona; Ha TR0,
JIBI)KEHUE U PABHOBECHE 3aPSDKEHHBIX YaCTHI] B AJICKTPUUECKOM U MAaTHUTHOM TOJIAX; | TpaH3ucTop.
Ha pacyeT HANPSHKCHHOCTH, HAMPSHKEHUS, pabOThHI SJIEKTPHUECKOTO MOJIS, MArHUTHOM OmbIT Dpcrena.
WHYKIMH, ciiTbl JIOpeHIia, cuiibl AMIiepa. B3anmoneiictBre
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Cobupats anextpuueckue nenu. M3mepsats J1C u BHyTpeHHEe COPOTHUBIICHHUE
MCTOYHMKA TOKA.

OmnpenensaTb HEU3BECTHBIN MapaMeTp Ko1e0aTeIbHOT0 KOHTYpPA, €CJIU U3BECTHO
3HAUEHUE JIPYroro ero napaMerpa v 4acToTa CBOOOIHBIX KOJIeOaHU; paCCUUTHIBATh
4acTOTY CBOOOHBIX KOJIeOaHH B KoJeOaTelbHONU CUCTEME C U3BECTHBIMU
napaMmerpamu. MI3mMepsaTe IJMHY CBETOBOM BOJIHBI.

Pemmars 3aaun Ha npuMeHeHue GopMyIl, CBA3BIBAIOIIUX UTMHY BOJIHBI C YaCTOTON U
CKOPOCTBIO, TIEpUOJI KOIeOaHUH C MUKJINISCKOW YaCTOTOM, Ha TIPUMEHEHHUE 3aKOHA
MIPEJIOMJIEHUS BOJIH.

[IpuMeHsITh: 3JIeKTPOU3MEPUTENbHBIE TPUOOPHI MATHUTODIEKTPUUECKON CUCTEMBI;
AIEKTPOHHO-Ty4eBas TpyOKa, MOIyIpPOBOIHUKOBEIIN U0/, TEPMOPE3UCTOP,
Tpau3uctop. OnpenensiTe BUIbI MOTYNPOBOJHUKOB B MIPOCTEUIINX MUKPOCXEMaX.
3HATh:

- TpaBWJIa TEXHUKH OE30MAaCHOCTH M O€30MacHBIE NMPUEMBI Tpyaa Hpu pabore Ha
3EKTPOOOOPYI0BAHU;

- OCHOBHBIE MOJIOKEHHS UCTIOJIb30BaHUS AJIEKTPOIIPUOOPOB U IIEKTPOOOOPYIOBAHNS,
- 3JIEKTPOTEXHUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

-pU3NIECKUI CMBICI TTOHITHIA: 3JIEMEHTAPHOTO AJIEKTPUICCKOTO 3aps/ia; COXPaHSHUS
SHEPIHH, UMITYJIbCA U 3JIEKTPUUECKOTO 3apsia;

-(pU3HYECKUI CMBICI TApaMETPOB TOKA;

-3aKOHBI DJIEKTPUIECKOTO TOKA, YCIOBHO-HEOOXOAUMBIX ISl CYILIECTBOBAHUS TOKA U
MPUHITUIIBI pabOTHI TPUOOPOB, UCTIOTB3YEMBIX dJIEKTPUUECKHUM TOK;

- (puzmveckue MPUHIUIBI (YHKIIHOHUPOBAHUS U XaPAKTEPUCTUKH DIIEKTPHUUECKUX U
MAarHUTHBIX LIE€TEN, CACTEM, YCTPOWCTB;

- MAILIMHBI TOCTOSIHHOTO U NTEPEMEHHOTO TOKA;

- TEOPHIO AIEKTPOMATHUTHBIX BOJIH U MIPUHITUIIBI UX TEXHHYECKOTO M 0€301MacHOTr0
WCITIOJIH30BAHNS,

- MEXaHHU3M JJIEKTPUIECKON TPOBOAUMOCTH MOITYIIPOBOJAHUKOB, (pU3HUecKue CBOMCTBa
Y IPUMEHEHUS,

-3aKOHBI MarHUTHOTO MOJIS ¥ 3JIEKTPOMArHUTHOW MHAYKIIMH, IPUHIUTIBI
pacrpocTpaHeHHUsI SIEKTPUIECKUX BOJTH M UX UCIOJIb30BAHUS B IEATETLHOCTH
YeJI0BEKa;

- IpUPOAY 00pa30BaHUsI 1IBETA;

MIPOBOJAHHUKOB C TOKAMHU.
DJIEKTPOBUTATEND.
DJeKTPOU3MEPUTEIIbHBIE
puOOpBI.
DJeKTpOMarHuTHas
WHIYKIIHSL.

Pabota
3JIEKTpOreHepaTopa.
Tpancdopmarop.
Panunocssse.
WuTepdepenmus creta.
Hudpaxus csera.
3aKOHbBI OTPAXKEHUA U
MIPEJIOMJICHHUS CBETA.
[Tonydenue criexTpa ¢
MTOMOIIIBIO TIPU3MBI.
OnTuueckue mpruOOpbI
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- OKOJIOTMYECKHE MPOOJIEMBI TPOU3BOACTBEHHOM IEATEILHOCTH.

[ouATHS: 3JIEKTPUUECKUM 3apsijl, SJIECKTPUUSCKOE U MAarHUTHOE TOJISI; HAPSKEHHOCTb,
Pa3HOCTh MOTEHITMAIOB, HAMIPSDKEHUE, JAUAJICKTPUYECKast MPOHUIIAEMOCTh: CTOPOHHHUE
cuibl 1 OJIC; MarHuTHas UHAYKLUS, MarHUTHBIA IOTOK, TEPMORJIEKTPOHHASL YMUCCHS,
coOCTBEHHAs! U IPUMECHAsS! TPOBOIMMOCTH TTOJIYIIPOBOITHUKOB, p-N-TIEPEX0]1 B
HOJIprOBOl[HI/IKaX, BHGKTpOMaFHI/ITHaSI I/IHI[yKI_II/ISI. 3aKOHbIZ Ky.]'IOHa, COXpaHeHI/ISI
3apsana. OMa JJis MOJTHOM LETIH, SJIEKTPOJIN3a, dJICKTPOMArHUTHOW HHIYKITUW; TTPABUJIO
Jlenna.

[ToHsATHSA: rapMOHHYECKHE, CBOOOTHBIC, BRIHYKICHHBIC KOJICOAHHS M aBTOKOJICOAHNS,
KoJIe0aTEeIbHBIN KOHTYD; IEPEMEHHBIN TOK; PE30HAHC, aBTOKOJIe0aTeNbHASl CUCTEMA;
3JICKTPOMArHUTHOE T0JIe, HHTephepeHIus, TUPPAKIIHS, TUCTISPCUS U TIOJIIPU3ALIHS
CBeETA.

3aKOHbBI OTPaKEHUS ¥ PEJIOMJICHUS BOJIH.

HCHOHBSOB&TB HpI/IO6peTCHHBIe 3HAHUA N YMCHI/IFI B HpaKTquCKOﬁ NCATCIIBHOCTU U
IIOBCEIHEBHOM KU3HHU:

-IU1s1 oOecrieueHust 6€30MacCHOCTH KUZHEICATSIILHOCTH B ITPOLIECCE MCIIOTH30BAHUS
OBITOBBIX IEKTPONIPHUOOPOB, CPEICTB PAIHNO- U TEICKOMMYHHUKAIIMOHHOM CBS3H.
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Tema 4. CTpoeHue aToMa M KBAHTOBas (pu3uKa

yMeTh: Dot dexT. Ompoc,

- Y3HaBaTh U OINPEENATh B IIEYaTHOM TEKCTE (PU3MUECKUE 3HAKH, N3nyuenue nazepa. IIpOBEpKa
dbopMmyiibl, hu3nUecKkre CoOKpaméHHble 0003HaYEHUS; JIunelyaThie CIEKTPHI TBOPYECKUX
- OIPENENATD NPSAMYIO U 00paTHYIO 3aBUCUMOCTb BEIMUYUH JJIs pa3IMYHbIX BELIECTB. TEKYILIUN pabor,
BBITMIOJTHEHUS TPaQUKOB, YEPTEkKEH U TaOIHLL; KOHTPOJIb OLICHKA

- paccuuTaTh (PU3UUECKYIO BETUUMHY U3 PEACTABICHHON (HhOpMYIIbI OTIOPHBIX
WJIU 3aKOHA; KOHCIIEKTOB,
- IPOBOJIUTH OLIEHOYHBIE PACUETHI, CBSI3aHHBIE C Pa3IMUYHBIMU 3aluTa
o0BeKTaMu; MpEe3eHTalNN

- IPOBOAUTL OLICHOYHLBIC PACYCThI, CBA3AHHBIC C pa3JIMYHBIMUA
o0beKkTamMH, pazMepa spa, €ro IIOTHOCTH, SHEPTHH CBSI3U U T.I1.;

- IPUBOJUTH IPUMEPBI IPAKTUYECKOIO UCIIOIb30BAHUs 3HAHUHI
KBaHTOBOW (DM3HMKH B CO3IaHUH SACPHOM YHEPTETUKHU H JIa3€POB;

- pemarp 3aJa4u C UCIOJIb30BaHNE ypaBHEeHUs GoToddhdekra, Ha
U3JTy4CHHE U MOTJIONICHUE CBETA aTOMOM;

Pemrate 3amaun Ha mpuMeHEeHNE GOPMYII, CBSI3BIBAIOIIUX YHEPTHUIO,
UMITYJIbC U Maccy (POTOHA C YACTOTON COOTBETCTBYIOIIECH CBETOBOM

BOJIHBI.

Beruucnate kpacHyto rpanuiy Gotosddexra 1 SHEpruo IIOBTOPHBIE

(OTORIIEKTPOHOB HA OCHOBE yYpaBHEHUS DUHIITEHHA. KOpPpEKLHUs TECTBI,
cobecesioBaHUE

3HATH!

- CMBICIT (PU3MYECKHUX 3aKOHOB (oTod(hekTa u aaepHoi GU3NKHU;

- BKJIa/I POCCHICKHX M 3apYOEKHBIX YUEHBIX, OKa3aBIINX HanOOJbIIee
BJIMSIHUE Ha Pa3BUTHE aTOMHOM M TEPMOSIIEPHOM SHEPTeTUKH;

- OCHOBHBIE TTOJIOKEHHUST KBAHTOBOI MEXaHUKH;

- TEOPHIO JIEMEHTAPHBIX YaCTUI JJIs1 00bICHEHUS (PU3NYECKUX
IPOIIECCOB;

- HKOJIOTHYECKHUE POOIEMBI TPOU3BOICTBEHHOM JIEATETLHOCTH.

- paauanroHHbI (POH - HeoTheMIIeMasi 9aCTh €CTECTBEHHOTO
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CYILIECTBOBAHMsI YEJIOBEKaA.

[TousTus: potoH, GoTo3(hHeKT, KOPIMYCKYIIPHO-BOTHOBOM TyalIn3M,
AJIepHas MOJEIb aTOMa, SIICPHBIEC PEAKLINH, SHEPTUS CBSI3H,
pazvoaKTUBHBIN pacnaj, LenHasi peakuus JeJIeHUs, TEPMOsIEpHast
peakuus, JIeMEHTapHas 4acTUla, aTOMHOE SAIPO.

IIpakTHueckoe MPUMEHEHNE: YCTPOUCTBO U IIPUHIIUI ICUCTBUSA
(doTro31eMeHTa; IPUMEPhl TEXHUUECKOTO UCIIOIb30BAHNUS
(0T037eMEHTOB; MPUHLIUI CIIEKTPAIHHOTO aHAIN3a; TPUMEPHI
IIPAKTUYECKUX IIPUMEHEHUN CIIEKTPAJIbHOIO aHAIN3a; YCTPONUCTBO U
IPUHLINI JEHCTBUS SIIEPHOTO PEAKTOPA.

Tema 5. DBoso1UA BCeJICHHOM

yMeTb!

- Y3HaBarTh U ONpeAessaTh B IEYaTHOM TEKCTe (pU3NUECKHE 3HAKHY,
bopmyibl, puznyeckue cokpaéHHble 0003HaUCHMS;

- OIPENEINATD MPSAMYIO U 00paTHYIO 3aBUCUMOCTh BEIMYUH JJIs
BBINOJIHEHUS IPaUKOB, YepTeKeH 1 TaOJIuLI;

- paccuuTaTh (PU3NUECKYIO BETMUMHY U3 TPEACTABICHHOW (HOPMYIIBI
WIH 3aKOHA;

- OITMCBIBATh U OOBSCHATH (DU3MIECKHE SBIICHUSI 1 CBOWCTBA TEI:
JIBKEHHE HEOECHBIX TeJl U UCKYCCTBEHHBIX CITYTHUKOB 3€MJIH;

- BOCIPUHHUMATh U Ha OCHOBE IMOJIyYE€HHBIX 3HAHUN CaMOCTOSITEIILHO
OlLIeHUBaTh HH(pOPMaIIHIO, CoepKallytocs B coobmenusx CMU,
WuTepHeTe, HAYYHO-TIOMYJISIPHBIX CTAThSIX;

- pewarh 3aJauu Mo o0pasily ¥ BapUaTHUBHO;

3HAThH/IIOHMMATH:

- CMBICJI IOHSTHIA: HOHU3UPYIOLINE U3JIy4YEHNUs, TUIAaHETa, 3BE3/1,
rajakTuka, BeemeHHas;

- CTPOEHHUE COIHEUHOM cucTeMBI U 3ak0HOB Keruiepa;

Conneynas cucrteMa (MOJIEINb).
dotorpaduu MiIaHeT, cAeIaHHbIC
C KOCMUYECKUX 30H/IOB.

TEeKYLIUI
KOHTPOJIb

COCTaBJICHHE
TaOJIALBI
TEKCTa,
KOHKYpPC
Mpe3eHTalMI
Y TBOPYECKUX
pabor

KOPPEKIIHS

MOBTOPHBIC
TECTBI,
co0ecenoBaHue

O06001IeHHbIEe YMEHUS 110 MPeAMeTY:

YMeThb moIb30BaThCsl MPOrPAMMHBIM 00€CTIEYeHHEM TSl YCTICITHOTO U Pe3yIbTaTUBHOTO MOCTPOCHUS Tpoliecca 00ydeHus: GU3UKU: pelieHne
3aj1a4, MPOBEJICHNUE JJAOOPATOPHBIX U MPAKTUYECKUX PAaOOT, BBIMOJIHEHHE CAMOCTOSATENIbHBIX M TBOPUYECKUX paboT.
CoznaBaTh 1€MOHCTPALIMOHHBIN U pa3aTOYHBINA NeUYaTHBIM MaTepual no (Gu3KKe, IpUMEHSS MPOoTrpamMMbl 1Ji1 Habopa TeKCTa, CO3AaHUs

rpadukH.

HHaHI/IpOBaTB MPOBCACHUC IMPAKTHICCKUX pa60T 1 COCTABJIATH NPOTHO3 PC3YJIBTATUBHOCTU pa6OTBI,
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e [Ipumensars coBpemeHHble Teopuu («TeopHro 3IEKTPOMarHUTHBIX TOJieH W BONH», «KBAaHTOBYIO Teopuio») Al OObsICHEHHS (PU3NUECKU)
SIBJIGHUN TIPUPOJIBI U TIPOIECCAX, CBSA3aHHBIX C MPOPECCHOHATBLHON JESTEIIbHOCTDIO.

YMeTh UCTI0IB30BaTh TEXHOIOTUU cOOpa, HAKOTUICHHS, TPeoOpa30BaHUs M Pa3MELCHHUS JaHHBIX B HH()OPMAITMOHHBIX CUCTEMAX.

YMeTh UCTIO0IB30BaTh Pa3IMYHbIC BUbI IPOrPAMMHOTO 00€CIIeUeHUs ISl MUHUMH3AIMU TPOIIecca pacueToB U Pa3IMyHOro poja rpaguuecKux

IIOCTPOCHHUH.
e VYMeTh NPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI B CBOEI padorTe.

O06001IeHHbIe 3HAHMS 110 TIPeIMeTY:
e (OO6o3HaueHHEe (U3MUCCKUX BEIIMYUH U SAMHHIIBI X U3MEPEHUS, GOPMYIIbI, 3aKOHBI U Apyrue GU3HKO-MaTeMaTHICCKUE rpauuecKre CUMBOJIBI

I paboTHI
C HUMH B TIEYaTHOM TEKCTE.
» IlIpaBuna moctpoenus rpauKOB U TAOIUIL ISl KCCIICAOBAHUS 3aBUCUMOCTH (PU3NIECKOM BETMUNHBI.

* AJTOpPUTM BBIBOJIA BETUYHUHBI U3 IPEJCTABICHHOTO 3aKOHA WK (POPMYJIBL.
e TexHuueckue nmpaBuiia pacuera U Habopa TaOJIHIL, BBIBOJ (hOPMYIL.
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