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1. TIACHOPT PABOYEH MPOI' PAMMBI YYEBHOM JUCITATLINHBI

ECTECTBO3HAHMUE (PU3UKA)

1.1. OO0aacTb NpMMeHeHHs MPOTrPaMMBbI

Pabouas nporpamma yueOHOU AuctUInHBl «EcTecTBO3HaHUE ((pr3uKa)» SIBISIETCS YaCTHIO
OPUMEPHOM OCHOBHOW NpOQecCHOHATBHON 00pa30BaTeIbHONM MPOTPaMMbl B COOTBETCTBUU C
®I'OC o npodeccun Xossiika(uH) ycaapba, CTaHAapT KOTOPOi
* yTBEPXKIEH Npuka3zoM MunucrepcTBa ooOpazoBanus U Hayku PD ot 05 HosOps 2009 r. Ne 523,

* 3apeructpupoBaH MunuctepcTBoM rocturiu PO ot 10 mekabps 2009 r. Ne 15513

[IporpamMmma y4yeOHOW AMCUMILIMHBI OpPUEHTHUPOBAHA Ha pealn3aluio QeaepalbHOTro
KOMIIOHEHTa TOCYIapCTBEHHOTo oOpa3zoBaTenbHOro crangapra (manee — PI'OC) cpemnero
(momuoro) obOmero oOpa3zoBanust 1o (u3uke Ha 0a30BOM YPOBHE B TMpeleiaax OCHOBHOMU
00pa30BaTeIbHON TPOTPaMMBbl CpPEeTHEro MPO(hecCHOHATBEHOTO 00pa30BaHMs ¢ Y4€TOM PO
MOJTy4aeMOoro Mpo(hecCHOHAIBHOTO 00pa30BaHusl.

IIpu ocBoenun mnpodeccun CIIO coumanbHO — 3KOHOMHYECKOIO npoduis
«EcrecTBo3Hanue (puzmnka)» u3ydaercs Kak ydeOHas IUCUUIUIMHA B 00beMe 94uaca.

1.2 MecTo aucUMIVIMHBI B CTPYKTYpe OCHOBHOI mNpogeccuoHa/IbHOI 00pa3oBaTeIbHOI
nporpamMmbl:  OO0meo0pa3oBaTeNbHBIA UK MPOTPaMMbI TIOATOTOBKH KBAJTU(HUIIMPOBAHHBIX
pabounx u ciyxkamux 1o nporpamme CITO no npodeccun Xossiika(uH) ycaabObl.

1.3. B pe3yabrare OCBOeHHMS IMCHUILIMHBI y4Yalluecsi OPHEHTHPOBAHbI HA [OCTHKEHUE
CJIeYIOLIUX LesIe:

. OCBOEHHUE 3HAHUM O PyHJAMEHTAIBHBIX (PU3NUECKUX 3aKOHAX U MPUHIMUNAX, JIeKAIUX
B OCHOBE COBPEMEHHOU (u3Mueckoi KapTUHBI MUpPa; HanOoJee BaXKHBIX OTKPBITUSAX B 00JIacTH
(1)I/I3I/IKI/I, OKa3aBIIHX OIPCACIIAIONCS BJIUMAHUC HAa PAa3BUTUC TCXHUKHW M TCXHOJOIMH; METOJAX
HAy4YHOTO ITO3HAHUS TIPUPO/IBI,

° OBJIAICHUC YMCHHUAMU TIPOBOJIUTH Ha6J'IIO)ICHI/I$[, IUIAaHUPOBATh W BBINIOJIHATH
HKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3bl U CTPOUTH MOJIEIH, MPUMEHSThH MOMyUYEeHHBIE 3HAHUS 10
buszuke s OOBSACHEHUS Pa3HOOOpA3HBIX (DM3MUECKUX SIBJICHHM W CBOWCTB BEIIECTB;
MPAKTUYECKOTO  HWCIONB30BaHUs  (DM3MYECKUX  3HAHUM;  OLIGHHWBaTh  JOCTOBEPHOCTH
€CTeCTBEHHOHAYYHOU HH(OpMAIINK;

° PasBUTHUC IIO3HABATCIIbHBIX HHTEPCCOB, HHTCJICKTYAJIBHBIX n TBOPYECCKUX
CIOCOOHOCTEHN B TIpoIiecce MPUOOPETEHUsT 3HAHWW M YMEHUH MO (U3UKE C HCIOJh30BAHUEM
Pa3IMYHbIX UCTOYHUKOB HHPOPMAIIMHN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

° BOCIIUTAHHUC Y6C)KJIGHHOCTI/I B BO3MOXHOCTHU IIO3HAHUA 3aKOHOB IIpUPOABI;
UCTIONIB30BAaHUsl JOCTHKCHHM (U3UKM Ha Ollaro pa3BUTHS YENOBEYECKOW UBUIH3AIUY;
HEOOXOMMOCTH COTPYHUYECTBA B TPOIIECCE COBMECTHOTO BBIITOJIHEHUS 3a/1a4, YBAXKUTEIILHOTO
OTHOIICHWSI K MHEHHUIO OMNIMOHEHTa TMpH OOCYKICHHH TMPOOJIeM eCTECTBEHHOHAYYHOTO
COJIEp’KaHUsl; TOTOBHOCTH K MOPAJbHO-ITHUECKON OIEHKE HWCIIONb30BAaHUS HAYYHBIX

JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPY KaloIIel Cpeibl;
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. UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN M YMEHUH Ui PEIICHHsI IPAKTHUECKUX 3a]a4
MIOBCEHEBHOM JKM3HHU, obOecredeHus O0€30MacHOCTH COOCTBEHHOM JKH3HH, pPalMOHAJIHLHOTO
IPUPOJIONIONIB30BAHUS U OXPaHBl OKPYXKAIOIIEH Cpesibl.

1.4. PexomMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl TUCHHMILIUHBI:
MakcuMasbHas yueOHas Harpys3ka oOydaromierocs 142 4acoB, B TOM 4uCII€:
00s3aTeNpHOM ayIUTOPHON yueOHOM Harpy3ku obyudaromierocs 94 yacos;
CaMOCTOSTENIbHOU paboThl oOydaromierocs 48 yaca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEFHOM JJUCIHUILJIAHBI

2.1 O0beM yueOHON AMCUMIIMHBI H BUABI YU4eOHOI padoThI:

Bun yaeOHO# paboThI KomuuecTBo uacos
MakcumanbHasi yueOHast Harpy3ka (BCEro) 142
OO0si3aTesibHas ayIUTOpHAs yueOHasi Harpy3Ka 94
nabopaTopHbIE PAOOTHI 2
B Tom uncne | ppaxriueckue paGoTh 13
KOHTPOJIbHBIE pabOThI 7
CamocrosiTenpHas paboTa yJanmxcs 48
KoHcynpTanuu no npeamery 10

HroroBas arrecranus B popMme - 5K3aMCH 110 OKOHYAHUIO U3YUCHHS JTUCIUTUTMHBL: KOHEI
BTOPOT'O Kypca.

Ha kaxnmyro maboparopHyro paboTy oTBoauTcs Bpemsi — | akajgemudeckwii 4ac (45 MHUHYT).
Opranuzanus J1a0OpaTOpPHBIX PabOT  OCYIIECTBISETCS B  COOTBETCTBUM C  IHUCbMOM
MunucrepcrBa obpazoBanus Poccuiickoit @enepanyn «O peKoOMEHIANUAX 10 TUIAHUPOBAHHUIO,
OpraHu3allii U IMPOBEACHUIO J1a0OPATOPHBIX M IMPAKTHMUYECKUX 3aHATHH B 00pa3oBaTeIbHBIX
YUpPEXKJEHUSAX cpeaHero mnpodeccuoHaibHoro obpasoBanusi» ot 05.04.1999 r. Ne 16-52-
58un/16-13: rpymniel ensITcs Ha MOATPYIIBl YUCIEHHOCTHIO HE MEHee § YeIOBeK.
[IpakTudyeckue pabOTHI MPOBOMATCS CO BCEH y4eOHOW TpyNIOi B TEYEHHWH OJHOTO ypoKa, 0e3
neneHuss e€ Ha MOATPYMNIbL, T.K. «caMocTosTeNbHass paboTa» MO TeKylled Teme
npeaycMaTpuBaeT YaCTHYHYIO OTPa0OTKy MaTephalia KaK JOMAIIHIOK WM KOHCYJIBTaTHBHO —
UH/UBUYaJIbHYIO paloTy.

CamMocTosITeIbHAas padoTa yYAluXCcs Mo npeaMery:
PoJib camocTosITE/IbHOM PadoThI yYaluxcs:

o dbopMupoBaHHEe  TBOPYECKOHM  JMYHOCTH,  CIIOCOOHOM K  CaMOpa3BUTHIO,
camM000pa30BaHUI0, HHHOBALMOHHON JeSITeIbHOCTH
o NEePEeBOJ] yJalllerocs M3 MAacCCUBHOTO MOTPEOUTENs] 3HAHUI B aKTUBHOTO MX TBOPIIA,

yMeIoIIero copMyaupoBaTh MpodieMy, NpoaHaIu3upoBaTh MyTH €€ pelIeHus, HAalTh
ONTUMAIBHBINA Pe3yabTaT U JOKA3aTh €r0 MPaBUIBLHOCTb.

3agauu, pemaemMblie NPH OPraHU3AIUM CAMOCTOSTEIbHON Pa0OThI y4aluXcs:

o CIOCOOCTBYET YIIyOJIEHUIO U 3aKPEIUICHUIO HMEIOLIUXCS TEOPETUUECKUX 3HAaHUM;

. pa3BUBAaeT IPAKTMYECKHME YMEHHMS B IPOBEACHUM MCCIECIOBAHUW, aHaIu3e
MOJIyYEHHBIX DPE3yJIbTaTOB U BbIPAa0OTKE PEKOMEHJALUN IO COBEPLICHCTBOBAHHIO
OIIPEIETICHHOT O BU/IA ACATEIbHOCTH,

. COBEPIICHCTBYET HAaBBIKM B CAMOCTOSITENIbHOIN paboTe ¢ UICTOYHUKAMU MH(POpMaUN

COOTBETCTBYIOIIMMH IIPOrPAMMHO-TEXHUYECKUMHU CPEICTBAMHU, B TOM YHCIIE C
AJIEKTPOHHBIMHU pecypcamu U HTepHeT;

° OTKPBIBAET MIMPOKHE BO3ZMOXKHOCTH JJIsI OCBOCHHUSI AOMOIHUTEIBHOTO TEOPETUYECKOTO
MaTepI/Iana 110 (1)1/131/11(6 1 HAKOIIJICHHOTO HpaKTquCKOFO OIIbITA,

° crocoOcTByeT MpodeccuoHANBHOMN MOATOTOBKE K BHIMOTHEHHUIO B JalbHEHIIIEM CBOUX
00s13aHHOCTEH;

° IIOMOT'a€eT OBJIAJIETh METONOJIOTHEN UCCIIEIOBAaHUIA.




Ne Buabl camocTosiTeIbHOM padoThI Koa-Bo
4yacos
1 Jlomainue sKkcrepuMeHTanbHbIe padboThl. JJopaboTka u opopmieHue 7
" | mpakTHuecKux pabor.
2. | IlogroroBka u HanucaHue pedepaToB, T0KIAI0B, ICCE HA 3aJaHHbIC TEMbI 5
CaMocTosATenpHOE PELIeHUE 3a1a4 C UCIIOJIb30BAaHUEM YCIOBUH U3 3aJaYHUKOB, 16
3. | uMeronuxcs B KaOMHeTe, COCTaBICHHE 3a/1ay C MPEICTABICHUEM 3TAaJIOHOB
OTBETOB.
[Tox6op u u3ydeHue IuTepaTypHbIX HCTOYHUKOB, paboTa ¢ MepHOANYECKON 4
4. | meuyaTblo, MOArOTOBKA TEMAaTUYECKUX 0030pPOB 110 IEPUOAUKE IO TEMAM,
CBSI3aHHBIX C (QU3UKOM.
Odopmienue 3
5. ® MYJIbTUMEIUHHBIX MTPE3CHTAINI YUEOHBIX Pa3IeiOB U TEM,
e CJIaliJIOBOTO CONPOBOXKACHUS IOKIIAI0B.
6. | [loaroroBka Gecen-JIeKIUi MO aKTyallbHBIM TEMaM peIMeTa. 6
7 OdopmiieHne pa3gaToyHOro U IEMOHCTPALMOHHOI'O MaTepHaa ¢ 4
" | MCroNB30BaHUEM KOMITBIOTEPHBIX TEXHOIOTHIA.
8. | [loaroroBka GpU3MUECKUX JUKTAHTOB, KPOCCBOPAOB, TECTOB. 3
48

Posib koHCyJbTaLMii B 00pa30BaTe/IbHOI 1eATEJIbHOCTH YYAIIUXCSH:

1. Pa3zButue yBepeHHOCTH B c€0€ U CAaMOTIPUHSTHUS.

2. Pa3BuTHE TO3UTHBHOIO OTHOIIICHHUS K OKPYKaromeMy U NpUuHATUA APYTUX.
3. Pa3BuTHE CAMOCTOSTEIILHOCTH.

4. Pa3BuTHE MOTHBALIUU CAMOCOBEPLICHCTBOBAHHUS.
5. AxtuBHM3anus pedaeKcHu ydaerocs.

3agauu KOHCYJIbTANMOHHON pPadoThI:

1.

[Tognepxka ogapeHHBIX yHaIUXCsl.

2. YcrpaHeHue «mpoOesioB B 3HAHUSIX) YUAIIHXCS.

3. WunuBuayanpHas oTpaOOTKa MaTepuaia ¢ y4eTOM TUIIA Y4aIlerocs.




2.2. IIpuMepHBIi TEeMATHYECCKUH IJIAH U COAEP:KaHUe Y4eOHOoU nucuMIinebl EcrecTBo3HaHue (pusuka)

Haumenos
Conep:xanue yuye0HOIro MaTepuaJa,
aHue YpoBennb
JIJaDopaTopHbIe U NPAKTHYeCKHEe PadoThI KounyecTBo yacoB
CaMOCTOsITe/IbHAsl padoTa yyauuxcs
U TeM
Makec. KonuuectBo Camocr.
HArpy3K ayANTOPHBIX pa6ora
1 2 a y4y-ci B 4acoB Y4 - co
yacax Bcero | B Tom 4
yucjiie
alp +
npaKT/p.
Coaep:xanue yueOHOro MaTepHaJia:
®u3uka — HayKa o npupoze. EcrecTBeHHOHAYYHBIM METO/ IIO3HAHUS, €r0
o BO3MOXXHOCTH M TPAHUIIBI IPUMEHUMOCTH. MoaenupoBanre Gu3nIecKux 3 2 2
= SIBJIEHUW W MPOLIECCOB. POJIb SKCIEPUMEHTA M TEOPUH B IIPOLIECCE TO3HAHUS
E npupoabl. dusznueckue 3akoHbl. OCHOBHBIE JIEMEHTHI (PU3NUECKON KapTHHBI
=
) MHpa.
=]
) CamocrosTennbHas pabora:
Utenue TekcTa yueOHMKA, COCTABIIEHNE TAOJIUIIBI ISl CHCTEMATH3allUuN 1 3
yueOHOro MaTepuana, COCTaBICHNEe OMIOPHBIX KOHCIEKTOB. [loaroroBka u
HaIlCAaHHUE ICCE IO TEME.




Tema 1.
MexaHuka

Conep:kaHnue y4eOHOT0 MaTepuaJia
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBMXKEHUS. CUcTeMa oTueTa. XapaKTepucTUKa
MEXaHUYECKOro JBM)KEHUS: IepeMeLeHHe, CKOPOCTb, yCKopeHue. Busl
JBUKEHUS (PAaBHOMEPHOE U PaBHOYCKOPEHHOE, KPUBOJIMHENHOE) U UX
rpau4ecKkoe OnucaHue.

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

Cunel B IpUpoOJIE: YIPYTrOCTh, TPEHHUE, CHIIA TAKECTH, BEC TeIa. 3aKOH BCEMUPHOTO
Tarorenus. HesecomocTb.

3aKOH COXpaHEHMsI UMITYJIbCA U PEaKTHUBHOE ABM)KEHUE. 3aKOH COXPAHEHUs
MeXaHU4YecKoil aHepruu. PaboTta 1 MOIIHOCTb.

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

3BYKOBBIE BOJIHBL. YJIbTPa3ByK U HHPPA3BYK.

OCHOBEI TCOPHUH OTHOCUTCIIBHOCTH.

30

20

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

IIpakTH4eckue padoTsbI:
Nel «Omnpenenenue ckOpoCTH paBHOYCKOPEHHOTO ABUKEHUSI.
Ne2 «Omnpenenenue xeCTKOCTH NPYKUHBID.
Ne3 «M3yuenune ABHKEHUS KOHUYECKOTO MATHUKAY.
Ne4 «3yueHne 3ak0Ha COXpaHEHNE MEXaHUYECKOW SHEPTUN»

KonTtpoubHnas padora




CamocrosiTesbHas padora:
Pemmenue 3aay u ynpaxxHeHHi 1o 00pasily, KOHCIIEKTUPOBAHUE TEKCTA,
rpaduueckoe n300pakeHUE TEKCTA, IKCIIEPUMEHTATLHO-KOHCTPYKTOPCKAsT
paboTa, cocTaBiieHHE OMOPHBIX KOHCIIEKTOB. OdopmileHne pa31aTouHOro U
JIEMOHCTPAILIMOHHOT'O MaTepuaia ¢ MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTH.
CocraBnenue GU3MYECKUX KPOCCBOPIOB MO TEME.
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Tema 2.
Moaexyasipuas pusuka. TepmogunamMmuka

Conep:xanue y4eOHOro MaTepuaJa:
Hcropust atoMucTrueckux yaeHuil. Habmo1eHus u ObITHI, TOATBEPIKIAIONINE
aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BelecTBAa. Macca u pa3mepbl MOJIEKYIL.
TemnnoBoe nBmwkeHue. AOCOIIOTHAS TeMIIepaTypa Kak Mepa cpeaHei
KMHEMATUYECKOW SHEPTUU YaCTHILI.

OObsicCHEHHE arperaTHbIX COCTOSIHUI BEIIeCTBAa HA OCHOBE aTOMHO -

MOJICKYJISIPHBIX HpeHCTaBHGHHﬁ. Mojenb ueanbHOTO rasa. OcHOBHOE YpaBHCHUC

MOJIEKYJIIPHO — KHHETUYECKON TEOPUU. Y PABHEHUE COCTOSHUS UIEAIIBHOIO ra3a.
CBs13b MEXly 1aBJICHUEM U CPEIHEN KNHEMAaTU4YECKON YHEPrUel MOJIEKYI rasa.
Mogens cTpoenus xkuakoctei. BiaxxHocTs Bo3nyxa. [IoBepXHOCTHOE HaTsKEHUE
U cMaduBaHue. Mozenb CTpoeHus TBEPABIX Tell. MI3MeHeHus arperaTHbIx
COCTOSIHUH BEILECTBA.

Buytpennss sHeprus u padora rasa. [lepBelii 3aKOH TEpMOJMHAMUKHY.
HeoOpaTMOCTh TEIUIOBBIX MpoLeccoB. TerioBble ABUraTeIN U OXpaHa
okpyxaromen cpenpl. KIIJI TermoBeIx nsurarenei.

28

20

JlaGopaTopHble padoThI:
No2 «(M3mepeHune BIaxXKHOCTH BO3/yXa

IIpakTuyeckue paooThi:
No5 « ITpumeHeHue ra30BbIX 3aKOHOBY.

KonTposbHas padora

10




CamocrosiTesibHasi padora:
Urenne TekcTa y4eOHUKOB U JOTIOJIHUTEIHHON JIUTEPATYPhI, COCTABJICHUE TIIIAHOB
TE3MCOB OTBETOB, PEUICHHE BAPUAIIMOHHBIX 33/1a4 U yIIPa)KHEHUH, COCTABIICHHE
OTIOPHBIX KOHCIIEKTOB. [loaroToBKa O6ecea-IeKInii 0 aKTyaIbHBIM BOIIPOCAM.
Coznanue pu3n4ecKux JUKTAaHTOB U TecToB. [loroToBKa K KOHTPOJIBHOM pabdoTe.

10

11




Tema 3.
JJIeKTPOAMHAMMKA

Conep:kanue y4eOHOT0 MaTepuaJia:
B3aumoneiicTBue 3apsKEHHBIX TEIl. DIEKTPUUECKUN 3apsia. 3aKOH COXPaHEHUsI
INEKTPUYECKOrO 3apsana. 3akoH Kyinona. Dnexrpudeckoe nosue. HarmpsokeHHOCTh
nosist. [IpOBOAHMKY U AUBIIEKTPUKU B AJIEKTPUYECKOM I10JI€.

[TocTostHHBIM 3nekTpuyecKuii TOK. Cuila TOKa, HampsHDKEHHUE, SJIEKTPUUYECKOe
conpoTuBIiieHue, ekTpoaBmwkyIas cwia (3/]C). 3akon OMa jy1st ydacTKa LeTH.
3akon OMa a1 nosiHoM nenu. [lapamienbHoe U OCIe10BaTENIBHOE COEAMHEHNE
IIPOBOJIHUKOB.

TemnoBoe AEHCTBUE IIEKTPUUECKOT0 TOKA. 3akoH Jxkoyins — JleHna. MoniHocTh
JIIEKTPUYECKOTO TOKA.

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs TPOBOIUMOCTH IOJIYTIPOBOAHUKOB.
[TonrynpoBoiHUKOBBIH 1noa. [1omyrnpoBoJHUKOBBIE TPUOOPHI.

MarnutHoe nose. [locTosiHHbIe MarHUTBI U MarHuTHOE 1oJjie Toka. Cuna Amnepa.
Cuna Jlopenna. [IpuHiun nedcTBUs 3J€KTPOABUTATEIS.

NHnykius MarHuTHOTO 10J1s. MarHuTHbBIN MOTOK. SIBJIEHUE DIIEKTPOMAarHUTHOM
WHIYKIWN U 3aKOH 3JIEKTpOMarHuTHOW nHaykunu dapanes. Buxpesoe
anekrpudeckoe noiue. [Ipasuio Jlenna. [IpuHImn qeicTBUS SIIEKTPOreHEPATOpA.
[Tepemennslii Tok. Tpanchopmarop. IlponsBoacTBo, nepegaya U norpediIeHue
anekTposHepruu. [Ipobiemsl sHeprocoepexenns. TexHuka 6e30MacHOCTH B
o0pallleHN! C 3JIEKTPUUECKUM TOKOM.

Konebatenbublil KOHTYp. CBOOOIHBIE AIEKTPOMAarHuTHbIE KOJIeOaHusl.
BbIHYX1€HHBIE 3]IeKTPOMarHUTHbIE Kojiebanus. [leiicTByromue 3HaueHHs! CUITbI
TOKA M HAMPSKEHHUS.

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

CBer Kak aJieKTpoMarHuTHas BosHa. Jlucnepeus ceera. IHTepdepeHuns u
mudpaxuus ceeta. [lonsgpuzanus cera. 3aKOHbI OTPAXKEHUS U IPETOMIICHUS
cBeta. SIBIIeHHE MOJTHOTO OTPaXKEeHUsI. Pa3niuHblie BUBI AJIeR2POMArHUTHBIX
U3ITy4eHHUH, UX CBOWCTBA U MpPaKTUYECKUE MpUMeHeHus. OnTuyeckrue npudopsl.
dopmyiia TOHKOH JHH3BL. J{edeKThl 3peHusl.
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JlabopaTopHbIe padoThI:
Ne3 «3yuenune 3akoHa Oma Ji71s ydacTKa LETn».
No 4 «M3yueHue sBICHUS JIEKTPOMArHUTHOW UHAYKIIUN.

IIpakTHYeckue padoThI:
Ne 6 «PacueT 371eKTpUUECKOr0 COMPOTUBIICHUS.
No 7 «Pacuer yaenbHOTO CONPOTUBIICHUS.
Ne 8 «/lokazarenbcTBo 3aKoHa OMa A1 yyacTKa LEenn»
Ne 9 «/lokazarenbCTBO 3aKOHOB MOCIEA0BATEIHHOIO COCTUHEHUS TIPOBOTHUKOB)
Ne 10 «/loka3aTesnbCTBO 3aKOHOB MMAPAIIIEIIBHOIO COEMHEHUSI IPOBOTHUKOB.
Ne 11 «Pacuet nokazaresns MpesoMIIEHUs CTEKIIay.
Ne 12 «MccnenoBanue coduparoiei JINH3b»
No 13 «lIBera ciekTpa, CMEIIMBAHKE [IBETOB M KPACOK»

KonTtpouabnas padora

CamocrosiTesibHas padoTa:
UreHue TeKCTa U TOMOJHUTEIBHON JTUTepaTyphl, KOHCIIEKTUPOBAHUE TEKCTA
rpadguyeckoe H300pakeHrne CTPYKTYPhI TEKCTA, PEIIEHUE 3a/1a4 U YIIPaXKHEHUN 110
o0pa3ily 1 BapHaTUBHBIX 33/1a4, COCTaBJICHHE AaMSITOK M PEKOMEH IallnH,
MOJITOTOBKA K KOHTPOJILHOU paboTe, paboTa ¢ JIEKTPOHHBIMU pecypcaMu U Internet,
paboTa ¢ Hay4YHO-TIONYISPHON JTUTEPATYPOM, COCTABICHHE OMOPHBIX KOHCTIEKTOB.
OdopmiieHre MyJIbTUMEIMUHBIX PE3CHTAINH 110 TEME.

21
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Tema 4.
CtpoeHue aToMa u

rrauToraa cdhurura

Conep:kanue y4yeOHOIro MaTepuaJa:
I'umoresa [lnanka o kBanTax. @ororddexr. @oroH. BoMHOBEIE U KOPITYCKYIISPHBIC
CBOMCTBA CBeTA. TeXHUYECKHE YCTPOICTBA, OCHOBAaHHBIE HA UCIIOIb30BAHUU

dororddekra.

Crpoenue aToma: IjaHeTapHas MOAeIb 1 MoJiesb bopa. [lornomenue u
ucnyckanue ceera atoMoM. KBantoBanue suepruu. [Ipuniun neictBus u
MCTOJIb30BaHuE Nla3epa. JlazepHas oprrexHuka.

CrtpoeHure aTOMHOTO sijipa. DHEpPrusl paclleIeHUs sipa U sJIepHasi SHEpreTHKa.
PaguoakTuBHBIC N3Ty4EHNS U UX BO3/ICHCTBUE HA )KUBBIC OPTaHU3MBI.
EcrecTBeHHbII (pOH palOaKTHUBHOTO U3ITyYCHHUS.

12

UreHune TeKcTa y4eOHUKA, COCTABIICHHS TII0CCAPHsI IOHSATHH, pEIIeHUE 3a1a9 U
yIpaXHEHUI BapUaTUBHOTO MOHSATHS, CO3JaHUE MOelNel, paboTa C 3JIeKTPOHHBIMH
pecypcamu H Internet, coctaBieHrue ONTOPHBIX KOHCIIEKTOB. [loaroroBka u
HanucaHue pedeparoB U CIaiiIOBOr0 COMMPOBOXKACHUS K HUM.

CamocrosiTesibHas padora:

O dexr Homiepa u obHapy eHUE «pa3deranns» ralakTUK. bosbIoii B3phIB.
Bo3moskHbIE cLieHapuu BOIOIMY BeeneHHon.

DBOJIIOIHS ¥ DHEPTHUSI TOPEHUS 3Be311. TepMOsIepHBI CUHTE3.

OO6pa3oBanue muaHeTHbIX cucteM. CoHeYHasi CUCTeMa.

Conep:xaHue y4eOHOro MaTepuaJia:

Tema 5.
IBOJIOIHUA BCEJICHHOM

Pabota ¢ KOHCTIEKTOM, COCTaBJIEHHE IiIoccapus, paboTa ¢ 3IEKTPOHHBIMU
pecypcamu 1 Internet, cozganue npe3eHTaIMi, COCTABIEHUE OMOPHBIX KOHCIIEKTOB.
[ToaroToBKa K y4acTHIO B HAYYHO-TIpakTHUeCcKoi KoHpepeHIu. C opopmiieHneM
MYJIbTUMEIUMHBIX ITPE3CHTALIUN.

CamocrosiTenbHas padora:

JuddepenurpoBanubliii 3a4€T

Hroro:

142
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I{J’ISI XAPAKTCPUCTHKN YPOBHA OCBOCHUA y‘IC6HOFO MaTcpuajia UCIIOJb3YIOTCA CIICAYIOUMINC 0003HAYCHMS:

VYcnoBHBIE 0003HAUEHUS

[Toxa3zaTenu ypoBHs yCBOGHUS Y4eOHOTO MaTepuasia

“HyneBoii” ypoBeHs - 0

VYyamumiics cnocoOeH MOHUMaTh, T.€. OCMBICIEHHO BOCIPHHHMATH
HOBYIO Ui Hero uH(popmanuo. CTporo roBopsi, 3TOT YPOBEHb HEIb3s
Ha3bIBaTh YPOBHEM YCBOEHHUS y4eOHOro Marepuana o H3ydaeMoi
Teme. DakTUUeCKH peub HIET O MPEIIIECTBYIOUIEH IOATrOTOBKE
y4alierocsi, Koropasi AaeT €My BO3MOKHOCTb NOHUMAaTh HOBBIA IJIs
Hero yd4eOHbIH MaTepuas. YCIOBHO [JESATEIbHOCTh Yy4Yalllerocss Ha
"HyneBoM" ypoBHe Ha3biBatoT Ilonumanuem.

IlepBEIil YpOBEHE - 1
03HAKOMUTEILHBIH

(y3HaBaHUE paHee U3YYCHHBIX 00BEKTOB, CBOMCTB)

VYyammiicsi ciocoOeH y3HaBaTh M3y4aeMble OOBEKTHI U MPOIECCH IPU
MOBTOPHOM BOCHPUATUH paHEe YCBOCHHOM MH(POpPMAlUU O HHUX WIH
JeMCTBUI C HUMH, HAallpUMep, BbIIEJICHUE U3y4yaeMoro 00beKTa 13 psaa
NPEIbSBICHHBIX PA3JIUYHBIX OOBEKTOB. YCJIOBHO JEATEIbHOCTD
IIEpBOro ypoBHs HaspiBaloT Omo3HaHMeM, a 3HaHM, JIeXKalllue B €€
OCHOBE, - 3HaHUI-3HAKOMCTBA.

Bropoii ypoBeHs - 2

pPEnpOLYKTUBHBIN
(BBITTOJTHEHUE JIESITEBHOCTH MO 00pa3sIly, MHCTPYKIIUYU WM TIOA
PYKOBOJICTBOM)

VYuyameiicss BOCIIPOU3BOJIUT YCBOCHHBIE paHee 3HAHUM OT OyKBaJbHOM
KOIMKM J0 TpPUMEHEHHWs 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.

Tpetuii ypoBeHb — 3

MIPOTYKTHBHBIN
(MIaHUpPOBaHUE M CAMOCTOSTEIBHOE BHIMOIHEHUE AESITETbHOCTH,

VYyamuiics crocodeH CaMOCTOSITEIILHO BOCIIPOU3BOIUTH Hu
npeoOpa3oBhIBATh  YCBOCHHYIO HWHGOpPMAIUIO 1JIs  OOCYXKIeHUs
U3BECTHBIX OOBEKTOB U MIPpUMCHCHUS €€ B p33H006p33HLIX HCETUITIOBBIX
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pelieHrne mpoOIEMHBIX 3a71a4)

(peanpHbIX) cutyanusx. Ilpu sToM ydamuiics cnocoOeH TeHepupoBaTh
CyOBEKTUBHO HOBYIO (HOBYIO JUIsI HETO) MH(pOpPMAaLU0 00 M3ydaeMbIX
00BEKTax M JeHCTBUAX ¢ HUMHU. [IpuMepsl: perieHre HeTUIIOBBIX 3a/1a4,
BbIOOp MOAXOJAIIErO auroputMa u3 Habopa paHee H3yYEHHbIX
QITOPUTMOB Ul PELICHMs] KOHKPETHOW 3amaud. JledarenbHOCTb
TPEThEro YpOBHS YyCIOBHO Has3biBaloT IIpuMeHeHmem, a 3HaHus,
JIEKAIUE B €€ OCHOBE, - JHAHUA-YMEHUS.

YerBepTHIA YPOBEHD - 4

VYyammiicss cmoco0eH co031aBaTh OOBEKTHBHO HOBYIO HH(POPMALHUIO
(panee Heu3BecTHYIO HUKOMY). (TBopUeckasi 1esiTeIbHOCTD)
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3. YCJIOBUSA PEAJIUZAIUU ITPOT'PAMMBI INCHUTIJIIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzanus nporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
¢buzuky; naboparopun GU3NKY.

OQ0opyaoBaHNe Y4EeOHOI0 KAOUHETA:

- JIOKYMEHTBI, pETJIaMEHTHUPYIOIIHE OCBOCHUE MPOTPaMMbl CPEIHETO

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

npoduiig noxyyaeMoro oOpa3oBaHuUs:
1. «Pa3bsicHeHuss 1o (OPMHUPOBAHUIO MPUMEPHBIX MPOrpamMM y4eOHBIX
JUCHUIUINH CpeliHero npodeccuoHanbHOro o0pa3oBaHus Ha ocHOBe DeepaabHbIX
TOCY/IapCTBEHHBIX 00Pa30BATENbHBIX CTAaHAAPTOB CPEAHETO MPOQPECCHOHATHHOTO
o0pa3zoBaHUs;
2. «PexoMeHanuu no peanusanuu oOpa3zoBaTEIbHOW MPOrpaMMbl CPEIHETO
(mosiHOTO) O001IErO0 00pa3oBaHMs B 00PA30BATEIIBHBIX YUPEKICHUSX CPEAHETO
npodeccuoHanbHOTO 00pa30BaHMsl B COOTBETCTBUHM C (eAepalibHbIM 0a3uCHBIM
y4eOHBIM TUJIAHOM M MPUMEPHBIMH YYEOHBIMU IUIAaHAMHU JUIsl 00pa30oBaTEIbHBIX
yupexaeHuii Poccuiickoit ®Dexepanuu, peanu3ymONMX MIPOTpaMMbl  OOIIEro
oOpazoBanus» (mucekMo MunoopHayku Poccun ot 29.05.2007 1. Ne 03-1180)».
3. Ilpumepnas npoepamma yuebnou oucyunaunvr «OU3MKA» (aBTOp:
[Tentun A.1O., kanauaaT GU3MKO-MaTEMATUUECKUX HAYK, pelleH3eHThI:
Adonuna W.FO., 3am. gupekropa mno yueOHou pabore 1OV CIIO
«Kenesnomopoxnoro kosuiemka» Ne 52, mpenopaBatens ¢uszuku; OpnoB B.A.,
3aB. Jabopatopueit (¢uszmdeckoro ooOpazoBanus HMCMO PAO, xkanaugar
MeJarOTUYEeCKUX  HAyK) 0 npogheccuti  cpedneco  npogheccuoHaibHo2o
00pazosansi, PEKOMEHI0BAHHA DKCIEPTHBIM COBETOM IO NMPOGeCcCHOHATBHOMY
oOpazoBanuto IIporokon 24/1 ot 27 mapra 2008 r.; omoOpeHa W yTBepxaeHA
JlemapTaMeHTOM  TOCYyJAapCTBEHHOM  TMOJUTUKM U  HOPMATUBHO-IIPABOBOIO
perynupoBanus B chepe oopazoBanusa Munoopuayku Poccun ot 16.04.2008: OT'Y
«DenepanbHbId  MHCTUTYT  pa3BUTHS  oOpaszoBaHus», aupekropom D.O.
XapucobsiM, «10» anpenst 2008 r., fupexkropom JlenaprameHTa rocyJapCcTBEHHOM
MOJINTUKK HOPMATHBHOTO pPETyIHpoBaHus B chepe oOpazoBanuss MuHOOpHAYKH
Poccun .M. Pemopenko, 16 anpesns 2008r.

[Ipumepnas ocHoBHas nmpodeccroHanbHas oOpa3oBaTebHas IporpaMmma B
cootBercTBUM ¢ PI'OC no npodeccun «Xo3siika ycaapObl», CTaHAAPT KOTOPOH
YTBEPKJIEH MpuKa3oM MuHucTepcTBa 00pazoBanusi U Hayku PO ot 05
HOs10ps 2009 r. N 523, 3apeructpupoBad B Muntocte P® ot 10 nekabps 2009 r.,

peructpaunoHHbIi Ne 15513
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- KOMIUIEKT Yy4eOHO-METOIWYECKOM JOKyMeHTaluu (y4eOHUKHM U Yy4yeOHbIe
10CcOOMsI, KAPTOUKH - 3a7JaHUsl, TECThI, TEXHOJIOTHYECKNE KapThl, pAOOYHUE JIUCTHI);

- HalJIAJHbIE TOCOOMS (I1JIaKaThl, JEMOHCTPALIMOHHBIEC CTEH IbI, MAKETHI);

- KOMIUIEKT HTHCTPYMEHTOB U NMPUCTIOCOOTIEHUI.

TexHuyeckue cpeacrBa  00y4YeHHMsi: KOMIIBIOTEPHO - MYJBTUMEIUWHBIN

KOMILIEKC, MPOrpaMMHOE oOecrieueHune, BUIe0uIbMbl, rpaornpoeKTop.
Oo0opyaoBanue JadopaTopuu PU3UKHU:
1.  VYueOGHO - MeTonuyeckas jauTeparypa mno ¢usmke (yueOHUKH, 3a1aYyHUKH,

TUTaKTAYECKUE MaTepHalibl, CIpaBOYHAs JIMTEpaTypa, KpPaTKHUEe METOINYECKHe
pPEKOMEHIAMM W YKa3aHWs K TMPOBEICHHUIO JTa0OpPaTOpHBIX paboT, pabouue
TeTpaju i J1abopaTOPHBIX padboT).

4. KoMriekT a5ekTpocHa0keHns kabuHeTa PU3uKH.

5. [Ipubopel st  JEMOHCTPALIMOHHBIX  ONBITOB  (MPUOOpPHI  OOIIEro
Ha3HAYCHUS).

6.  Ileuatnbie nocoOus. (Tabnuibl, pa3gaToOuHble MaTEPUAIbI).

7.  IlporpammHOe oOecrnieueHue sl KOMIbIOTEPA.

3.2. HudopmanuonHoe odecredeHue 00ydeHust
IlepeyeHb pekoMeHayeMbIX YUeOHBIX U31AHNIT,
HNuTepHeT-pecypcoB, J0NOJHUTEIbHOMN JIUTEPATYPhI
OCHOBHBIE HCTOYHUKH:
1. I'.4. Makumes, b.b. Byxosues, H.H. Corckuii ®usuka: yueonux qis 10

KJI.: o01mieoOpasoBar. yupexaeaui — 12-e uza. - M.: [Ipocsemenue, 2004.

2. I'.4. Msxumes, b.b. ByxoBueB ®uzuka: Yueonuk mist 11 xi1.:
obmeo6pazoBar. yupexaenuii — 12-¢ uzn. - M.: Ilpocsemienue, 2004.

3. B.M.JImutpueBa dusnka: ydeOHHK IS 00pa3. YUpEeKICHHH cped. mpod.
obpazoBanust — 16-e w3a.crep. — M.: HWznarenbckuid — LEHTP
«Axanemus»,2012.

4. I[L.LN. CamoiinieHKo ( s HETEXHUYECKUX CHEIUATbHOCTEN): YUEOHUK IS
CTya. oOpa3oBaT. yupexaeHut cpea. npod. odpazosanus — 11-e usg., crpe.-
M.: uzngarenbckuil HeHTp «Axkagemus», 2012.

JlonoJHNTEIbHbIE HCTOYHUKU:

Kypnan: «®Pusuka B LIKOJIE».

st mpenogaBareJiei
1.  Enoxosuu A.C. CnpaBounuk no ¢usuke. — M., 1978
2. JlyueBuu A.A, PaBkoB A.B. Pemienue 3aga4 1o MoJieKyJsipHOU (pu3uke
Knura miisg yuurens. — M., 1989.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA
JANCHUITVINHBI

OOpazoBaTenbHOE YUPEKICHHE, pEaU3yIollee IOArOTOBKY MO YydeOHOU
muciumimHe OU3UKA, obecrieumBaeT  OpraHu3alii0 M [POBEIEHUE
IIPOMEXYTOYHOM  aTTeCTalMd M TEKYyLIEero KOHTPOJS  WHIWBUAYAJIBHBIX
00pa30BaTENbHBIX JOCTHXKEHUN — IEMOHCTPUPYEMBIX OOYUYaAIOIUMUCS, YMEHUHN U
3HAaHUU; yYaCTBYET B CO3JAHUU «IIOPTQPOIHO» YUaIIEroCs.

@opMBI  MPOMEXYTOYHOW  aTTeCTallud  IPOBOAMUTCA B dbopme
¢ depeHIIMPOBAHHOIO 3aY€Ta, YTO COOTBETCTBYET yUEOHOMY ILIaHY.

KoHTpo/1b M OLlleHKa pe3yJbTaTOB OCBOCHMS JAMCLMIUIMHBI OCYILIECTBISAETCS
IIPETNOIABATEIIEM B IIPOLIECCE NTPOBEACHUS

® THCHMEHHBIX paboT; ® TPYIIIOBBIX paboT;

® CaMOCTOSITENbHBIX padoT; ® KOHTPOJBHBIX PalboT;

e (poHTaNbHBIX PaboT; ® Cpe30BbIX padoT;

e a0OpaTOpPHBIX PadoT; ® JIMPEKTOPCKHUX MIPOBEPOYHBIX
® [PAKTUYECKUX PadoT; pabor;

® TCCTOB U T I.

@®opMbl ¥ METOABl TEKYIIEr0 KOHTPOJS IO Yy4eOHOW JUCIUIUIMHE
CaMOCTOSITETILHO pa3paldaThIBAIOTCA 00Pa30BATEIbHBIM YUPEKICHUEM U JOBOJSITCS
JI0 CBEJICHUSI OOYJaroIIMXCs B Ha4aJie 00y4eHHUs.

JImst TekyImero KOHTPOJIE 00pa3oBaTEIbHBIMH YUPEIKICHUSIMH CO3TAF0TCS
NeJJarOrMIecKue KOHTPOJILHO-U3MEPHUTEIIBHBIC CPEICTBA, MpeAHA3HAYCHHBIC IS
OTpPEJICTICHUs] ~ COOTBETCTBHS  (WJIM  HECOOTBETCTBHUS)  WHIUBUIYATbHBIX
oOpa3oBaTeNbHBIX  JOCTIKEHHWNA  OCHOBHBIM  TIOKa3aTelisiM  pe3yJIbTaToB
MOJATOTOBKH.
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533 :
52 § = : PesyabTarnl ) (ST — Bun dhopma
é: : i g (OCBoeHHLIe YMEHUs, YCBOCHHBIC 3HaHI/IH) KOHTPOJIsA KOHTPOJIA
=
yMeThb:
-OTJIMYaTh TUIIOTE3Y OT HAYYHOU TEOPHUH; TecTHpoBaHHE
-[IPUBOJIMTH IPUMEPBI, 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 IPUPOJIBI M HAYIHBIC OIOPHBIX
2 (baKThl, MPeACKa3bIBATh CIIe HEU3BECTHBIC SIBICHUSL. Tabmil,
3HATH/TIOHUMATH! OLICHKA
-CMBICTI IOHSATHUI: (hU3HUYECKOE SIBJICHUE, THIIOTE3a, 3AKOH, TCOPHSL. OIOPHBIX
KOHCIICKTOB.
yMeThb: 3aBHCHUMOCTh TPACKTOPHHU YCTHBIN OMpOC,
- V3HaBaTh U ONPENEIATh B IEYaTHOM TEKCTe (PU3UUCCKUE 3HAKH, OT BBIOOpA CUCTEMBI pabota ¢
bopmybl, GpuznUecKre COKpamEHHbIC 0003HAYCHUS; oTcuera. KapTOYKaMH,
- IPUBOJUTD IIPUMEPHI, IOKA3bIBAIOIIHME MPAKTHYECKOE UCIIOIb30BAHIE Buibl MexaHHYECKOTO NHChMEHHAs
3aKOHOB MEXaHHKH; JIBHKCHHSL. POBEPKa,
< - OIIPE/ICNIATH NPSMYIO U OOPaTHYIO 3aBHCUMOCTb BEIUYUH TSI 3aBHCUMOCTh YCKOPEHUS TECTOBBIC
- £ BBITIOJTHEHUS TPapUKOB, YepTekKel U TabIuIL; TeJa OT €ro Macchl U 3a/1aHus,
g Z - paccunTaTh (PU3NYECKYIO BEIMYUHY U3 MPEICTABICHHON GOPMYJIBI WIIM | CHJIBL, JACHCTBYIOIICH Ha 3auer,
S 3 3aKOHa; TENo. poBEpKa
= -(hopMynHpOBaTh MOHATHS MEXaHHKHU, H300pakaTh rpauIecKu CroxxeHue cuil. OMOPHBIX
Pa3IMYHbIC BHIBI MCXaHUYECKHUX JIBUKCHHUIA; 3aBHCHUMOCTH CHIIBI KOHCIIEKTOB,
-00BSICHATB CyTh PEAKTHBHOTO JIBHKCHHSI M PA3JIMIHBIX BUIOB YIPYrOCTH OT
MEXaHUYECKOI SHEPTUu; nepopManum. ITOBTOPHBIC
-IIPEJCTABISATH 3aKOHOMEPHOCTH MEXaHHUKHU: BepOaIbHO, aHATUTHYECKH, Cuutbl TpeHHS. KOPPCKIHUsA | TCCTHI,
rpadudecky; HesecomocTs. cobecenoBaHme
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-pemaTh 3a/1a4u 1o 00pasiry;
-BUACTDH ITPOSABJICHUA 3aKOHOB 1 3aKOHOMepHOCT€ﬁ MCXaHUKHU B

PeaktuBHOE IBUXEHUE.
[Iepexon noTeHIUANBHON

NEATEIbHOCTH YEJIOBEKA U TEXHUKH SHEPIUM B KHHETUYECKYIO nabopaTtopHbIe
3HATh: 1 00paTHoO. UTOTOBOH | paboTHI,
-OCHOBHBIE TIOHATHUSI MEXaHUKH; O6pazoBanue u KOHTPOJIb | IPAaKTUYECKUE
-CMBICTT (PU3UYECKUX BEIMYMH: CKOPOCTb, YCKOPEHHUE, Macca, CHJla, pacnpocTpaHEHUE BOJIH. paboThI

UMITYJIbC, paboTa, MeXaHu4ecKasi SJHepTus; Yacrorta kojeOaHuil u
- 9KOJIOTUYECKHE MPOOIEMbI TPOU3BOICTBEHHOM IESTEILHOCTH. BBICOTA TOHA 3BYKA.
yMeTb: JIBikeHne OpOYHOBCKHX YCTHBIH OIIpOC,

= *Y3HaBaTh U OIMpPEIEATh B IEYATHOM TEKCTE (GU3NYECKUE 3HAKH, YacTHL. paboTa ¢
3 = bopmyibl, pruzmueckue coKpanéHubie 0003HAYCHHUS; Huddysus. KapTOUYKaAMH,
é = *OIPEAEIATh NPSIMYIO U 06paTHy}£) 3aBUCUMOCTb BEJTUYMH JJIs1 N3menenue JaBJICHUSA _ | machMeHHas
= = BBITTOJIHEHUS TPa(UKOB, YepTeKel 1 TabuII, ra3a ¢  M3MEHEHHUEM | TeKyIIUd | MpoBepkKa,
< = spaccuuTaTh GUIMUECKYIO BEIMYUHY U3 MIPEACTABICHHON (hOPMYIIbI UITU TEeMIIepaTypbl IIpU | KOHTPOJIb | TECTOBBIE
= E_ 3aKOHa; MIOCTOSIHHOM 00BEeMe. 3aJlaHus,
> e *IIPOBOJIUTH OLIGHOYHBIE PAaCUEThl, CBSI3aHHBIE C pa3IMuHbIMU 0O0bekTamu; | [lcuxpomerp u MpOBEpPKa
SR ® OIUCHIBATh U OOBACHATH (PU3HUECKUE SBJICHUS U CBOMCTBA TEJ B TUTPOMETD. OTIOPHBIX
% E ra3000pa3HOM, KUAKOM M TBEPJIOM COCTOSIHUU; SIBiEeHMs TOBEPXHOCTHOTO KOHCIIEKTOB
[ _E_ ®YUTATh U CTPOUTH I'PaUKH 3aBUCIMOCTH MEXy OCHOBHBIMU HaTsKCHUA H HIOBTOPHBIC

napaMeTpamMM COCTOSIHUSA T'a3a; BBIUUCIIATH pabOTy ra3a ¢ MOMOLIbI0 CMa4UBaHUA. KOppeKIus | TECTHI,
Kpucrannnueckue cobeceloBaHuE
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rpaduka 3aBUCUMOCTH JaBJICHUS OT 00beMa;

® [IPE/ICTABIIATH SIBJICHUS M CBOIMCTBA TpaUUECKH;

e periaTh 3a1a4M 1o 00pasily ¥ BAPHATUBHO HA PacdeT KOJMYECTBA
BELIECTBA, MOJIIPHONW MAaccChl, C UCIOJIb30BAHUEM OCHOBHOI'O YPaBHEHUS
MOJICKYJISIPHO-KMHETUYECKOI TeOpuH ra3oB, ypaBHeHUs MeHeneeBa —
Knaneiipona, cBA3u cpeiHEe KUHETHYECKOM SHEPTUU Xa0THYECKOT0
JBUKEHHS MOJIEKYJI M TEMIIEpaTypbl, IEPBOT0 3aKOHA TEPMOIUHAMUKH,
Ha pacdeT paboThl ra3a B n3o6apHoM mporiecce, KITJ] TermmoBbix
JIBATATEJICH;

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

3HATh:

- BKOJIOTMYECKHE 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 aquabaTHBII Mpolecchl; OPOYHOBCKOE

JBIDKEHUE: TeMIiepaTypa (Mepa cpeHell KHHETHYEeCKOM SHEPT U

MOJIEKYJT); HEOOPaTUMOCTh TEIUIOBBIX IMPOLIECCOB; HACHIIIEHHBIE U

HEHaCBILICHHbIE Taphl; BIaXXHOCTh BO3/IyXa; IOBEPXHOCTHOE HATSXKEHUE,

CMa4YMBaHUE; AaHU30TPONUSI MOHOKPUCTAIIIOB, KPUCTATNIMYECKHUE U

amop(QHbIe TeNla; YIpyrue u miacTudeckue 1edopMaruu.

3aKoHbI U POPMYJIIbI: OCHOBHOE YPaBHEHHE MOJICKYIISIPHO-KHUHETHIECKON

TeopuH, ypaBHeHne MeHaeneeBa — Kutanelipona, CBs3b MEXIY

rapamMeTpaMH COCTOSIHUS ra3a B U30IPOLIECCax, IEPBbIA 3aKOH

TEPMOJIMHAMUKH.

[IpakTHueckoe MpuMEHEHHE: UCTIOIb30BAHNE KPUCTAIIIIOB U IPYTUX

MaTepUajIoB B TEXHUKE; TEIJIOBbIE ABUTATEIHN U UX IPUMEHEHHE Ha

TPAHCIIOPTE, B YHEPTETUKE; METOABI MPODUITAKTUKU U OOPHOBI ¢

3arpsi3HEHUEM OKPYIKalollel Cpebl.

Bxuan poccuiickux u 3apyO0eKHBIX YUEHBIX, OKa3aBIINX HAauOOJIbIIIEe

BJIMSTHUE HA Pa3BUTHE MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH.

BEIICCTBA.
W3meneHne BHyTpeHHEH
JHEPrUuu TeN pu
COBEpILIEHUU PabOTBHI.
Monenun TEIUIOBBIX
JIBUTATEJICH.

UTOTOBBIN
KOHTPOJIb

KOHTPOJIbHAS
pabora,
[PAKTHYECKHE
paboThI
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yYMeThb: JIBukeHne OpOyHOBCKHX YCTHBIH OIpoc,
*Y3HaBaTh U ONPEACTATH B IEYaTHOM TeKCTe (PU3NUECKUE 3HAKHU, (POpMYIbl, GU3NYECKHE | YACTHIL. pabota c
COKpaII¢HHbIC 0003HAYCHHUS; Hudbdyzus. KapTOYKaMHU,
*OIPEIEIATh MPSMYIO B 0OpaTHYIO 3aBUCUMOCTh BEITUYHH JUISI BHITIOTHEHUS TPaPUKOB, N3menenne  naBieHUs MMHUCbMEHHAA
yepTexei u Tabmauir; raza ¢ H3MEHEHUEM | TeKYILIHH IIPOBEPKA,
spaccuuTaTh GU3MUECKYIO BEIMUUHY U3 MIPEACTABICHHON (DOPMYIIBI HITU 3aKOHA; TEMIIEpPATyPHI IIpU | KOHTPOJIb | TECTOBLIE
*IIPOBOJIUTH OLIEHOYHBIE PACUYETHI, CB3aHHBIC C PA3IMUYHBIMU OOBEKTAMU; MOCTOSTHHOM 00BbeMe. 3alaHusl,
® OIUCHIBATH U OOBSICHATH (PU3NUCCKHE SIBJICHHUSI U CBOMCTBA TEJ B ra3000pa3Hom, xuakom | I[lcuxpomerp Hu IIPOBEpPKA
U TBEPJOM COCTOSHUM, THTPOMETP. OIIOPHBIX
®YUTATh U CTPOUTH I'pahUKH 3aBUCUMOCTU MEX]Iy OCHOBHBIMHU TTapaMeTPaMU COCTOSHUS SBrenust KOHCIICKTOB
ras3a; BEIUMCIISITh paboTy ra3a ¢ moMoIbio rpaduka 3aBUCUMOCTH JaBICHUS OT 00beMa; MOBEPXHOCTHOT'O IIOBTOPHBIC
® [IPE/ICTABJIATD SIBJICHUS U CBOMCTBA IpauuecKH; HATsKCHUA W | KOppeKIHA | TECTBL,
CMa4MBaHUSL. co0eceioBaHue
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e pewiaTh 33/1a4u Mo o0pa3ily ¥ BapHaTUBHO Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHOU
MAacchl, C UCIIOJIb30BAaHHUEM OCHOBHOT'O YPaBHEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOPHH
rasoB, ypaBHeHUsI Menaeneesa — Kitaneiipona, CBA3U CpeiHE KHUHETUYECKON SHEPTUU
Xa0THUYECKOTO JIBHYKEHHS MOJIEKYJ M TEMIIepaTypbl, IEPBOT0 3aKOHA TEPMOIMHAMUKHU, HA
pacdet paboThl ra3a B u3obapuom nporiecce, KI1/[ TemmoBsix aBuratenei;

® [10JIb30BaThCS TICUXPOMETPOM; ONPEAEIATh HIKCIIEPUMEHTAIBHO TapaMeTPbl COCTOSTHUS
rasa.

3HATh:

- 9KOJIOTHYECKHE MPOOIeMbI MPOU3BOACTBEHHOM 1eATEIbHOCTH;

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

abcooTHAs TeMIleparypa, CpeaHsIss KHHETUYeCcKasi JHEPI sl YaCTHII BEIIECTBa,

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

UJIeabHBIA ra3; H30TCPMHUYCCKHI, H30XOPHBINA, N300apHBIA U aua0aTHBIA MTPOIIECCHI;

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

HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB; HACBHIIICHHBIC M HEHACHIIIEHHBIE MaPbl; BIAKHOCTD

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

KpUCTAJTTMYECKHe U aMmop(HbIe Tea; YOpyrue u Iiactudeckue nehopMaiuu.

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

ypaBHeHue MenneneeBa — KianelipoHa, cBsi3b MeX1y MmapaMeTpaMu COCTOSHUS T'a3a B

M30IpoIIeCccax, MEePBbIi 3aKOH TEPMOAMHAMUKH.

[IpakTHueckoe MpUMEHEHHE: UCTIOIb30BAHNE KPUCTAIIJIOB U IPYTUX MAaTEPHAIIOB B

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

npoUnakTUKU U 6OPHOBI € 3arpsI3HEHUEM OKPYKaIOIIEH Cpebl.

Bxriag poccuiickux u 3apy0eKHbBIX YUSHBIX, OKa3aBIINX HauOOJIbIIIEe BIUSHUE HA

pa3BUTHE MOJIEKYISIPHO-KHHETUYECKON TEOPUH.

Kpucrannmueckue
BEILIECTBA.

HN3mMeHeHue BHyTpEHHEH
SHEPIUun Ten npu
COBEpIICHUH PaOOTHI.
Moaenu TEIUIOBBIX
JIBUTATEJIECH.

UTOTOBBIN
KOHTPOJIb

KOHTPOJIbHAS
pabora,
NPaKTUYCCKHE
paboTsl
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yYMeEThb:!

- Co6umroath mpaBuiia TEXHUKHU 0€30MacHOCTH U O0e30IacHbIe MPUEMBbI Tpy/a Npu
paboTe ¢ 37IeKTpPo0OOPyAOBaHHEM;

- pacCUUTHIBATh MapaMeTPhl IEKTPUUECKOH 1IETH;

- HCIIOJIb30BATh AJICKTPOU3MEPUTEIIbHBIC TIPUOOPHI IS U3MEPEHHUS TOYHBIX BEIIUMYHH; Tecruponanme,
- OMPEAEATh TUIIBI M TapaMETPhl YCTPONCTB MEPEMEHHOTO U MIOCTOSHHOIO TOKA 110 UX Texymuii Eggg;m
MapKHPOBKE; KOHTPOJIb
- IPOBOJUTH OL[CHOYHBIE PACYETHI, CBA3AHHBIC C PA3IMYHBIMH O0BEKTAMU; TBOPHCECKHX
- y3HABaTh U ONPEICIIATH B IEYaTHOM TEKCTE (PU3MUCCKIE 3HAKH, (POPMYIIBI, pabor.
busnueckre COKpameHHbe 0003HAYECHUS;

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

E - OMIPEICIIATH MPSIMYIO B 00PAaTHYIO 3aBUCHMOCTD BEJIMYHH JUTSI BBITOJHEHUSI IPaHKOB,

s YepTexe U TaOJIuIL;

E{ - paccuMTaTh GU3NUECKYIO BEIUYUHY U3 TIPEIACTABICHHON (DOpMYIIBI WK 3aKOHA; B3aumoneiictBre MIOBTOPHbBIC

2| - OIKCPIBATH U OOBSICHSTH DJICKTPOMArHUTHYIO MH/TYKIIHIO, PACIIPOCTPAHECHHE 3apsSKEHHBIX TEIL. KOPPEKIIHS | TeCTHI,

% | 2NEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOKCTBA CBETA; [TpoBOIHHKH B cobeceoBanme

(‘E -IIPOU3BOUTDH PACUET DIICKTPHUUCCKHUX IICTICH; DIIEKTPHYECKOM I10JIE.

o | -pEIIaTh 331241 Ha OMpeeIeHUe TapaMeTPOB TOKa, 3aKkoOHOB OMa I yuacTka Lienu 1 | J{MdIeKTpuKy B

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

& | - OMHCHIBATE MPOLECCHI, BOSHUKAIOLINE B MPOCTEUIIIEM KOJIeOATEIbHOM KOHTYpE TernoBoe aeiicTBue
3JIEKTPOMArHUTHBIX KOJICOaHHIA; AIIEKTPUUECKOTO TOKA. KOHTPOJIbHAS
- XapaKTepU30BaTh CBOOOIHBIC DIICKTPOMArHUTHBIC KOJICOaHHMsI, BEIHYKICHHBIC CoOcTBeHHas pabora,
3JIEKTPOMArHUTHBIE KOJICOAHUS, npUMecHast UTOTOBBIN | TabOpaTOpHBIC
-IIPUBOTUTH MTPUMEPHI MPAKTHUECKOTO UCTIOJIb30BAHUS PA3IUNYHBIX BUIOB MIPOBOIUMOCTb KOHTPOJIb | paboTHI,
3JIEKTPOMATHUTHBIX U3YYCHUH JIJIS1 pa3BUTHS PaJio0 U TEICKOMMYHUKAITUH MIOJTYTIPOBOTHUKOB. MPAKTUYECKHE
- IPUMEHUTH TEOPHIO IIBETA HAa IPAKTUKE: COYETATh MHOTOKPACOYHOCTh B BEPCTKAX. [TomympoBOTHUKOBBIH paboThHI
Pernrats 3a1auu Ha 3aKOH COXPAaHEHUS JICKTPUUECKOTO 3apsa 1 3akoH Kynona; Ha JIAOT,.
JIBI)KEHUE W PABHOBECHE 3aPSDKEHHBIX YaCTHI] B AJICKTPUUECKOM U MAarHUTHOM TOJIAX; | TpaH3ucTop.
Ha pacyeT HANPSHKCHHOCTH, HAMPSHKEHUS, paOOTHI SJIEKTPHUECKOTO MOJIS, MArHUTHOM OmbIT Dpcrena.
WHYKIMH, ciiTbl JIOpeHIa, cuiibl AMIiepa. B3anmoneiictBre
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Cobupats anektpuueckue nenu. M3mepsats DJ1C u BHyTpeHHEE COPOTHUBIICHHUE
MCTOYHMKA TOKA.

OmnpenensaTb HEU3BECTHBIN MapaMeTp Ko1e0aTeIbHOT0 KOHTYpPa, €CJIU U3BECTHO
3HAUEHUE JIPYroro ero napaMerpa v 4acToTa CBOOOIHBIX KOJIeOaHUI; paCCUUTHIBATH
4acTOTY CBOOOHBIX KOJIeOaHU B KoJeOaTeIbHONU CUCTEME C U3BECTHBIMU
napaMmerpamu. M3mMepsaTh 1JIMHY CBETOBOM BOJIHBI.

Pemars 3aaun Ha npuMeHeHue GopMyIl, CBA3BIBAIOLIUX UTMHY BOJIHBI C YaCTOTON U
CKOPOCTBIO, TIEpUOJI KOIeOaHUH C MUKJINYSCKOW YaCTOTOM, HA TIPUMEHEHHUE 3aKOHA
MIPEJIOMJIEHUS BOJIH.

[IpuMeHsTh: 3JIeKTPOU3MEPUTEbHBIE TPUOOPHI MATHUTODICKTPUUECKON CUCTEMBI;
ANEKTPOHHO-Ty4YeBas TpyOKa, MOIyIpPOBOIHUKOBBIIN U0/, TEPMOPE3UCTOD,
Tpau3uctop. OnpenensiTe BUIbI MOTYINPOBOJHUKOB B MIPOCTEUIINX MUKPOCXEMaX.
3HATh:

- MpaBWIa TEXHUKH O€30MacHOCTH W Oe30macHble TpHEMBI Tpyda Npu paboTe Ha
3IEKTPOOOOPYI0BAHU;

- OCHOBHBIE TIOJIOKEHUS UCIIOJIB30BAHUS JIEKTPOIPUOOPOB U IEKTPOOOOPYI0BAHHS;
- 3JIEKTPOTEXHUYECKYIO TEPMUHOJOTUIO U CUMBOJIHKY;

-(pU3UYECKUIN CMBICIT MMOHSATHI: 3JIEMEHTAPHOTO JICKTPHUECKOTO 3apsijia; COXPAHCHUS
SHEPIHH, UMITYJIbCA U 3JIEKTPUUECKOTO 3apsia;

-(U3UYECKUI CMBICIT TTApaMETPOB TOKA;

-3aKOHBI ANEKTPUYECKOTO TOKA, YCIOBHO-HEOOXOAMUMBIX JIJISl CYIIECTBOBAHHUS TOKA U
MPUHITUIIEI pabOTHI TPUOOPOB, UCTIOTB3YEMBIX JIEKTPUUECKUM TOK;

- usnyeckue NPUHIUNB HYHKITMOHUPOBAHUS U XapAKTEPUCTUKHU AIIEKTPUUECKUX U
MAarHUTHBIX LIENEN, CACTEM, YCTPOWCTB;

- MalllMHbI TOCTOSIHHOTO U TIEPEMEHHOT0 TOKA;

- TEOPHIO AJICKTPOMArHUTHBIX BOJIH U IPUHITUIIBI UX TEXHUYECKOTO M 0€301MacHOr0
HCITIOJIb30BAHNS,

- MEXaHU3M DJIEKTPUYECKON MPOBOIMMOCTH MOTYIPOBOJHUKOB, PU3NIECKIE CBONCTBA
Y IPUMEHEHUS;

-3aKOHBI MArHUTHOTO TOJISI ¥ AJIEKTPOMATHUTHON MHAYKIIUU, TPUHIIMIIBI
pacrpocTpaHeHHUsI SIEKTPUIECKUX BOITH M UX UCIOJIb30BAHUS B JIEATEITLHOCTH
YeJI0BEKa;

- Ipupoy o0Opa3oBaHUs 1IBETA,

MPOBOJAHHUKOB C TOKAMHU.
DIIeKTPOBUTATEND.
DJeKTPOU3MEpPUTEIIbHBIE
puOOpBI.
DJeKTpOMarHuTHas
WHIYKIITHSL.

Pabota
AJIEKTpOreHepaTopa.
Tpancdopmarop.
Panunocssse.
WnTepdepenmus creta.
Hudpaxus cera.
3aKOHbBI OTPAXKEHUA U
MIPEJIOMJICHHUS CBETA.
[Tonyuenue criekTpa ¢
MTOMOIIIBHIO TIPU3MBI.
OnTuueckue mpruOOpbI
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- 9KOJIOTHYECKHUE TTPOOIEMBI TPOU3BOICTBEHHOMN JCSITEIHHOCTH.

HOHSITI/ISII 3JI€KTpI/I‘I€CKI/If/'I 3ap51;[, 3JICKTpI/I‘{eCKOG U MaroHuTHOC I10JIA, HaHpﬂ)KeHHOCTB,
Pa3HOCTh MOTEHITMAIOB, HANIPSDKEHUE, JAUAJICKTPUYECKast MPOHUIIAEMOCTh: CTOPOHHHUE
cuibl 1 OJIC; MarHuTHas UHAYKLUS, MarHUTHBIA IOTOK, TEPMORJIEKTPOHHASL YMUCCHS,
coOCTBEHHAs1 U IPUMECHAsSI TPOBOIMUMOCTH TTOJIYIIPOBOIHUKOB, P-N-TIEPEX0]T B
HOJIprOBOl[HI/IKaX, BHGKTpOMaFHI/ITHaH I/IHI[yKI_II/ISI. 3aKOHbIZ Ky.]'IOHa, COXpaHCHI/ISI
3apsna. OMa JJis MOJTHOM LETIH, AJIEKTPOJIN3a, SJICKTPOMArHUTHOW HHIYKITUW; TIPABUJIO
Jlenna.

[ToHsATHSA: TapMOHHYECKHE, CBOOOHBIC, BRIHYKICHHBIC KOJICOAHHS M aBTOKOJICOAHNS,
KoJIe0aTENbHBIN KOHTYD; IEPEMEHHBIN TOK; pE30HAHC, aBTOKOJIe0AaTeNbHASl CUCTEMA;
3JICKTPOMArHUTHOE T0JIe, HHTephepeHIus, TUPPAKIIUS, TUCTISPCUS U TIOJIIPU3ALIHS
CBETA.

3aKOHbBI OTPaKEHUSI ¥ PEJIOMJIICHUS BOJIH.

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

-J71s1 o0ecTieueHust Oe30MMaCHOCTH KU3HEIEATSIIBHOCTH B ITPOIIECCE MCIIOTh30BAHUS
OBITOBBIX IEKTPONIPHUOOPOB, CPEACTB PAIHO- U TENICKOMMYHHUKAIIMOHHOM CBS3H.
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Tema 4. CTpoeHue aToMa M KBAHTOBas pu3uKa

yMeThb: Dot dexT. Ompoc,

- Y3HaBaTh U ONpeNeNiTh B IEYATHOM TEeKCTE (PU3MUECKUE 3HAKH, W3nyuenue nazepa. IIpOBEpKa
dbopMmyibl, husnUecKkre COKpaméHHble 0003HaYCHUS; JIunelyaTeie CIEKTPHI TBOPYECKUX
- OIPENENATh NPSAMYIO U 00paTHYIO 3aBUCUMOCTb BEJTUYHH IS pa3IMYHbIX BELIECTB. TEKYILIUN pabor,
BBITNIOJTHEHUS TPaPUKOB, YepTEkKeil 1 TaOIuLL; KOHTPOJIb OLICHKA

- paccuuTaTh GU3NIECKYIO BETUUMHY U3 IPEACTABICHHON (HhOpMYIIBI OTIOPHBIX
WJIU 3aKOHA; KOHCIIEKTOB,
- IPOBOJIUTH OLIEHOYHBIE PAaCUeThl, CBS3AHHBIE C PA3IUYHBIMU 3aluTa
o0BeKTaMu; MpEe3eHTalNN

- IPpOBOAUTH OUCHOYHBIC pPaCyYCThl, CBA3AHHBLIC C PA3JIMYHBIMU
o0beKTaMH, pazMmepa sjpa, ero IIOTHOCTH, SHEPTHH CBSI3U U T.I1.;

- IPUBOJUTH IIPUMEPHI IPAKTUYECKOTO MCIOJIb30BAHNS 3HAHUN
KBAaHTOBOW (DM3HMKH B CO3aHUH SACPHON SHEPTETUKHU H JIa3€POB;

- pemaTh 3a/1a4u C UCIOIb30BaHue ypaBHEeHUs Gporodrddekra, Ha
U3JTy4CHHE U MOTJIONICHUE CBETA aTOMOM;

Pemrate 3amaun Ha npuMeHEHNE GOPMYII, CBSI3BIBAIOIIUX YHEPTHUIO,
UMITYJIbC U Maccy (POTOHA € YACTOTOW COOTBETCTBYIOIIECH CBETOBOM

BOJIHBI.

Beruucnate kpacHyto rpaHuiy Gpotosddexra 1 SJHEpruo [IOBTOPHBIE

(OTORJIEKTPOHOB HAa OCHOBE YpaBHEHUs DUHIITEHHA. KOpPpEKLHUs TECTBI,
cobecesioBaHUE

3HATB:

- cMBICH (pU3HUECKUX 3aKOHOB (poTod(PdexTa u snepHoit puzukw;

- BKJIJ] POCCUICKHX ¥ 3apyOEKHBIX YUCHBIX, OKa3aBIINX HAHOOJIbIIIEe
BJIMSIHAE Ha Pa3BUTHE aTOMHOM M TEPMOSIIEPHOM SHEPreTUKH;

- OCHOBHBIE TIOJIO)KEHHUSI KBAHTOBOH MEXaHUKH;

- TEOPHIO PJIEMEHTAPHBIX YaCTHULL JJIS1 O0bACHEHUS (PU3UYECKUX
IPOLIECCOB;

- 9KOJIOTUYECKHE TPOOIeMbl TPON3BOACTBEHHOM 1EATEIEHOCTH.

- panuaIoHHBIN (OH - HEOTheMJIeMasl YaCTh €CTECTBEHHOTO
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CYIIECTBOBAHMsI YEJIOBEKA.

[TousTus: potoH, GoTod(hHeKT, KOPIMYCKYIAPHO-BOTHOBOM TyalIn3M,
AJIepHas MOZEIIb aTOMa, SIICPHBIEC PEAKLINH, JHEPTUS CBSI3H,
pazvoaKTUBHBIN pacnaj, LenHas peakuus JeJIeHUs, TEPMOsIEpHast
peakuus, 3JIeMEHTapHas 4acTula, aTOMHOE SIPO.

IIpakTHueckoe IPUMEHEHHUE: YCTPOMCTBO U IIPUHILIUI IEUCTBUSA
(doTo31eMeHTa; IPUMEPhl TEXHUUECKOTO UCII0Ib30BAHUS
(0T0371eMEHTOB; MPUHLIUI CIIEKTPATIHHOTO aHAIN3a; TPUMEPHI
IIPAKTUYECKUX IIPUMEHEHUN CIIEKTPAJIbHOIO aHAIN3a; YCTPONUCTBO U
IPUHLINI JEHCTBUS SIIEPHOTO PEAKTOPA.

Tema 5. DBosronUA BCeJICeHHOM

yMeTb:

- Y3HaBaTh U ONPEIENIATH B IEYaTHOM TEKCTE (PU3NUECKHE 3HAKH,
bopmybl, puznyeckue cokpaiéHHble 0003HaUCHMS;

- OIPENENATh NPSAMYIO U 00paTHYIO 3aBUCUMOCTb BEJTMYUH IS
BBINOJIHEHUS IPaUKOB, YepTeKeH 1 TaOJIuLI;

- paccunTaTh GU3NIECKYIO BETUYMHY U3 PEACTABICHHON (HOPMYIIBI
WM 3aKOHA;

- OMHUCHIBATh U OOBSCHATH (PU3MUECKHE SBICHUS U CBOMCTBA TEI:
JIBYKEHHE HEOECHBIX TeJl U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH;

- BOCIIPUHUMATb U HA OCHOBE MOJTYYEHHBIX 3HAHUH CaMOCTOSITEIIbHO
OllIeHUBaTh HH(OPMaIIHIO, CofiepKallytocs B coobmenusx CMU,
WuTepHeTe, HAY4HO-TIOMYJIPHBIX CTAThSIX;

- pemaTh 3aJ1a4uu o o0pa3ily U BapUaTHUBHO;

3HAThH/IIOHUMATH:

- CMBICJI TOHATHI: HOHU3UPYIOLINE U3JIyYEeHHUs, IUIAHETA, 3BE3/1a,
rajakTuka, BeemeHHas;

- CTPOEHHUE COJIHEYHOM CHCTEMBI U 3ak0HOB Kemepa;

Conneynas cuctema (MOJIEb).
dotorpaduu MIaHeT, cAeIaHHbIC
C KOCMUYECKUX 30H/IOB.

TEeKYLIUN
KOHTPOJIb

COCTaBJICHHE
TaOIALBI
TEKCTa,
KOHKYpPC
Mpe3eHTalMI
Y TBOPYECKUX
pabor

KOPPEKIIHS

MIOBTOPHBIC
TECTBI,
cobecenoBanue

O06001IeHHbIEe YMEHUSI 110 MPeAMeTY:

YMeThb moIb30BaThCsl MPOrPAMMHBIM 00€CTIEYEHHEM TSl YCTIEITHOTO M Pe3yJIbTaTUBHOTO MOCTPOCHUS Tpoliecca 00ydeHus: GU3UKU: pelieHne
3ajJ1a4, MPOBEJICHNUE JTAOOPATOPHBIX U MPAKTUYECKUX pPAaOOT, BBINOJIHEHHE CAMOCTOSATENIbHBIX U TBOPUYECKUX paboT.
CoznaBaTh 1€MOHCTPALIMOHHBIN U pa3aTOYHBINA NeUYaTHBIM MaTepual no Gu3KKe, IPUMEHSS MPOoTrpamMMbl 1Ji1 Habopa TeKCTa, CO3aHUs

rpadukH.

HHaHI/IpOBaTB MMPOBCACHUC IMPAKTHYCCKUX pa60T 1 COCTABJIATH NPOTHO3 PC3YJIBTATUBHOCTU pa6OTBI,
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e [Ipumensars coBpemeHHble Teopuu («TeopHio 3IEKTPOMarHUTHBIX TOJieH W BONH», «KBAaHTOBYIO Teopuio») Al OObsICHEHHS (PU3NUECKU)
SIBJIGHUN TIPUPOJIBI U IIPOLECCAX, CBSA3aHHBIX C MPOPECCHOHATBHON NESTEIIbHOCTDIO.

YMeTh UCTI0IB30BaTh TEXHOIOTUU cOOpa, HAKOTUICHHS, TPeoOpa30oBaHus M Pa3MELCHHUS JaHHBIX B HH()OPMAIIMOHHBIX CUCTEMAX.

YMeTh UCTIOIB30BATh Pa3IMYHbIC BUIbI IPOrPAMMHOTO 00€CIIeUeHus ISl MUHUMH3AIUU TPOIIecca pacyeToB M Pa3IMyHOro poja rpaguyueckux

IIOCTPOCHHUH.
e VYMeTb NPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI B CBOEI padoTe.

O06001IeHHbIe 3HAHMS 110 TIPeIMeTY:
e (OO6o3HaueHHEe (U3HUCCKUX BEIIMYMH U SAMHHIIBI MX U3MEPEHUS, GOPMYIIbl, 3aKOHBI U APyrue (GU3HKO-MaTeMaTHYCCKHE rPaGuuIecKre CUMBOJIBI

it paboThI
C HUMH B TIEYaTHOM TEKCTE.
» IlIpaBuna mocrpoeHus rpauKOB U TAOIUIT ISl KCCIICAOBAHMS 3aBUCUMOCTH (PU3NIECKOM BETMUNHBI.

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