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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
BJ1.10 ®uszuka

1.1. O6saacTh npuMeHeHusi pado4eil NPOrpaMMbl Y4eOHOT0 NpeaMeTa

PaGouas mporpamma yae6Horo npeameta b/1.10 @usuka sBisercs 4acThio 0011e00pa30BaTeILHOTO
HuKiIa o0pa3oBaTeNIbHOM MIpOrpaMMbl CpeJHEro mnpodecCHOHANBFHOTO O0pa3oBaHHUs — MPOrPaMMBI
MOATOTOBKU clieMAIUCTOB cpeaHero 3BeHa (manmee - I[IIICC3) mo cnenuanbHOCTH CPEIHETO
npodeccuoraibHOro oopazoanus 40.02.04 OpucnpyneHius.

1.2. MecTo yueOHOIro nmpeaMeTa B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl

B cootBerctBHM ¢ DenepalbHBIM TOCYIAPCTBEHHBIM 00pa30BATEIBHBIM CTAaHAAPTOM CPEIHETO
obmero obpazoBaHusl yueOHBIM npeameT «Dusmka» BXOAUT B MpeAMETHYIO oOnacTh «EctecTBeHHO-
Hay4YHBIE TPEIMETBD» M SBISETCS 00s3aTeNbHBIM Uit u3ydeHus. ConaepikaHue ydyeOHOro mpeamera
«Dwusukay, mpeacraBieHHoe B paboueit mporpamme, cootBeTcTByeT I'OC COO, ¢ yueTom nmpuMepHOH
OCHOBHOU 00pa3oBaTeNbHON TporpaMMe cpeaHero oOmiero o6Opa3zoBaHus. YYeOHBIM IUTAHOM II0
cnermanbHOCTH 40.02.04 FOpucnpynenius Ha n3ydenne Ou3nku Ha 6a30BOr0 ypOBHE OTBOJIUTCS 72 Haca.

1.3. Ilnanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMera

1.3.1. JInuHOCTHBIE Pe3yabTAThI

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeaMeTa « PU3uKay T0JIKHbBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYaroImuXxcs pyKOBOACTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIMEN JTNYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOILUX
TPAJULIMOHHBIM IICHHOCTSM POCCHUHCKOro OOINECTBa, paCIIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JEATEIIBHOCTH B MPOLIECCE PEAIN3alMA OCHOBHBIX HAIPABICHUM BOCIUTATEIBHON IEATENBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rPasKIaHCKOro BOCIIHTAHMS:

- c(hopMHPOBAaHHOCTH TPAKIAHCKON MO3UIUHN 00YYarOIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00IEeCTBa;

- IpUHATHE  TPaJULUOHHBIX 00I11eYeNTOBEYECKUX T'yMaHUCTHYECKHX

- 1 J€MOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B WHTEpecax TIpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPaBJIEHUU B 00pa30BaTeIbHOM OpraHu3aluy;

- YMEHHE B3aUMOJIEHCTBOBATh C COI[MAIbHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIMAMU U
Ha3HA4YCHHEM,;

- TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM EATEIIBHOCTH;

2) NATPHOTHYECKOT0 BOCIHUTAHMSA:

- ¢cOpMHUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOW UJICHTUYHOCTH, ITATPUOTHU3MA;

- HECHHOCTHOC OTHOIICHHUEC K TOCYyAapCTBCHHBIM CUMBOJIAM, JOCTUKCHUSIM pOCCHﬁCKHX y‘-IéHBIX B
obnactu (U3UKU U TEXHUKE,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

- ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STHUECKOI'O TIOBEJICHHUS;

- CHOCOOHOCTH OIIGHMBATh CUTYAlMI0O M MPHUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTHPYSACH Ha
MOPaJIbHO-HPABCTBCHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YYEHOTO;

- OCO3HAHHE JIMYHOT'O BKJIa/la B IOCTPOCHUE YCTOHUNBOTO OYyIyIIIero;

4)  >CTeTHYeCcKOro BOCHHTAHUS:
- 3CTETUYECKOE OTHOILICHHWE K MHUpY, BKIIOYAs 3CTETUKY HAay4yHOrO TBOPYECTBA, IPHUCYILETO
(bu3MIecKoil HayKe;

5) TPYAOBOr0 BOCHUTAHHUS:

- MHTEPEC K pa3iN4YHbIM cdepaM MpodecCHOHAIBHON ACSITeNTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hbU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymiei mpodeccuu U pean30BhIBaTh
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

- TOTOBHOCTb M CIOCOOHOCTh K OOpa3OBaHHMIO M CamMoOOOpa3oBaHWIO B o0yacTh (PU3MKK Ha
NPOTSKCHUU BCEH KU3HU;

6)  3K010rHYECKOro BOCIIMTAHHUSA:



- c(hOopMHPOBAaHHOCTH HKOJOTHYECKOM KYNBTYphl, OCO3HaHHE TIJI00AJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOoOIIeMm;

- IUTAaHUPOBAHME M OCYIIECTBJICHUE NEHCTBUI B OKpYXarollled cpelle Ha OCHOBE 3HAHUS Liesel
YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA;

- pacIIUpeHHUe OIbITa AESTEIbHOCTH SKOJIOTMYECKOH HANpaBIEHHOCTH HAa OCHOBE HMEIOIINUXCS
3HaHUU 1o pu3HKe;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HaykH;

- OCO3HAHHME LEHHOCTH HAYYHOM EATETHHOCTH, TOTOBHOCTh B IIPOIIECCE HM3y4EHUS (HU3MKHU
OCYILECTBIIATH TIPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATENLHOCTD MHAMBUIYAIBHO U B IPYIITIE.

1.3.2. MeTanpeaMeTHbIe pe3yJabTAThI.

Ilo3HaBaTebHbIE YHHBePcaIbHbIE YueOHbIe JelicTBUS

Ba3oBble joruueckue aeiicTBUs:

- CaMOCTOATENEHO (OPMYTUPOBATh MW aKTyaJM3UpOBaTh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

- OIIPEICIIATH IEITH JISATSIIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTCPUH HX JTOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSAX;

- pa3palaThIBaTh IUIaH pEHICHUS MPOOJEMBI C YIETOM aHaIM3a MMEIONIMXCS MaTePHAIBHBIX H
HeMaTepUaIbHBIX PECypPCOB;

- BHOCHUTB KOPPEKTHUBEI B JICATEIIBHOCTD, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEJISIM, OIICHUBATh
PUCKU TIOCTIEACTBUI NESTEILHOCTH;

- KOOpPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUAX pEabHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie ucciieqoBaTe/ibCKHe A1eCTBUSA:

- BJIQJICTh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOAaMU (PU3MUECKON HAYKH;

- BJIAJICTh HABBIKAMH Y4€OHO-HCCIIEIOBATEIHCKOM U MMPOCKTHOM JCSITENFHOCTU B 00JIaCTH (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITETLHOMY IMOMCKY METOJOB pElIeHHUs 3a1ad (U3MYecKOro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHMUS;

- BJIAJEThb BHUJAMU JEATENBHOCTH 10 TOJYyYEHUI0 HOBOTO 3HAHMs, €ro HWHTEpIpeTaIuH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3TUYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3aHUH YIEOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

- BBISIBIISITH PUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyalIM3UPOBATh 3a/1ady, BBIBUTATh THIIOTE3Y €€
pElIeHNs, HaXOIUTh apryMEHTHl JUIsl J0Ka3aTebCTBA CBOMX YTBEPXKICHHH, 3aqaBaTh MapameTphbl U
KPUTEPUU PEIICHUS;

- aHaJTU3UPOBAThH IOJIYYCHHbIE B XOJ€ PEHICHUS 3a/aydl pe3yibTaThl, KpUTUUECKU OIIEHUBATh MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

- CTaBUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHON AESITENLHOCTH, B TOM UUCIIE
MIpU U3y4eHUH PUBHKHU;

- IaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

- YMETh IEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTHUYECKYIO 001aCTh )KU3HEACITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OPUTHHAIHHBIC TIOIXO/IbI U PEIICHHS;

- CTaBUTh NPOOJIEMBI U 33]1a4H, JOMYCKAIOLIUE abTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

- BJIaJIeTh HaBBIKAMH MOJy4YeHUs] HHPOpMAUN GU3NYECKOTO COAEPKAHUS U3 HCTOUHHUKOB Pa3HbIX
THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh MOUCK, aHATTN3, CHCTEMAaTH3AIMI0 U HHTEPIIPETAINIO HHPOPMALIUN
Pa3IMYHbIX BUJOB U (POPM MpeaCcTaBICHHUS;

- OIICHUBATh JOCTOBEPHOCTH HH()OPMAIIHH;

- WCIONB30BaTh CpEACTBAa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 33724 C COOII0/IEHUEM TpeOOBaHUH SPTrOHOMHUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHHs, MPaBOBBIX U OJTUYECKUX HOPM, HOPM
MH(OPMAIIMOHHOW OE€30MMaCHOCTH;
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- co37aBaTh TEKCThl (PU3UYECKOTO COAEpX aHHUs B pa3IUYHbIX (popmarax ¢ yd4éToM Ha3HAuYCHUS
nH(pOpMalMY U 1IeJIEBOM ayAUTOPHUH, BEIOMpAsi ONTUMAIbHYIO (hOpMY IPEICTABICHUS U BU3YAIU3AIUH.

KoMMmyHukaTHBHBIC yHUBepcaIbHbIe y4eOHbIe 1eiCTBUS:

- OCYLIECTBIISITh OOIIIEHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;

- pacmo3HaBaTh MPEANOCHITKYA KOHGIUKTHBIX CUTYAIi U CMATYATh KOH(MIUKTHL

- pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIK TOYKY 3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- IOHUMATh U UCTIOJIB30BaTh IPEUMYIIIECTBA KOMAHAHON U HHIMBUYaTbHOU PabOTHI;

- BbIOMpaThb TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBHI C yd4€TOoM OOIIMX HHTEPECOB, U
BO3MOKHOCTEHN Ka)KJI0T'0 YWICHA KOJUIEKTUBA,

- IPUHUMATBh LIEJIM COBMECTHOU JIESITEIBHOCTH, OPTraHU30BBIBATh U KOOPJAUHUPOBATH JECHCTBHUS 1O
€€ IOCTHXKCHHIO: COCTABJIATH IUIAH JIEUCTBUM, PacHpeneisiTh POIU € y4ETOM MHEHUM Y4YaCTHHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

- OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOTO YJaCTHHKA KOMaHIbl B OOIIUN pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPHSIM;

- TpeasiaraTh HOBBIE MPOEKTHI, OIEHUBATh HUAEH C TMO3ULUU HOBHU3HBI, OPHUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYLIECTBJISITh ITO3UTUBHOE CTPATErMUECKOE IOBEICHUE B PA3IMYHBIX CUTyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe AelicTBUS

Camoopranuzanus:

- CaMOCTOSATENbHO OCYIIECTBIATh I103HABATEIbHYIO JESITEIbHOCTh B 00MacTH (U3MKH U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U (OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

- CaMOCTOSITEJIbHO COCTaBIIATh IUJIaH pPEHICHUS pacyETHBIX M KAauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW PabOThI ¢ y4ETOM HMEIOUINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M
MPEAIIOYTEHN;

- 1aBaTh OLEHKY HOBBIM CUTYaIMsIM;

- pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MTPEINOYTECHUH;

- IeNlaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ceOst OTBETCTBEHHOCTh 32 PEIICHHUE;

- OLICHUBATh NPUOOPETEHHBIN ONBIT;

- CrmocoOCTBOBAaTh (DOPMHUPOBAHHUIO U MPOSBICHUIO 3PYIULUU B 00JIACTH (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAIbHbI HHTE/UIEKT:

- JaBaTb OILICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISAM;

- BJIQJICTh HABBIKAMH TO3HABATEIILHON PEICKCHUH KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUU H
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

- UCTIOJIH30BATh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYAIH, BEIOOpa BEPHOTO PELICHHUS;

- YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS 10 UX CHUKEHUIO;

- IPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIN3€E PE3YyJIbTaTOB ACSATCIBHOCTH;

- IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

- IPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IPU aHAJIU3€E PE3YIbTaTOB JAEITEIBHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.

B nporniecce nocTHKEHUs TMYHOCTHBIX PE3YJIBTATOB OCBOSHHSI TPOrPAaMMBI 110 (PU3UKE TSl YPOBHS
cpenHero ooOiero oOpazoBaHus y OOYYaIOIIMXCS COBEPIIECHCTBYETCS IMOYUOHANbHLIL UHMELLeKN,
MpEeoiararoInii cOPMUPOBAHHOCTH:

- CaMOCO3HAaHHS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOLIMOHAILHOE COCTOSIHUE, BUIETh
HaIpPaBJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHALHON Cephl, OBITh YBEpEHHBIM B ce0¢;

- CaMOpPEryJIUpPOBAHMS, BKIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIOCOOHOCTh aalTUPOBATHCS K SMOLMOHATbHBIM U3MEHEHUSIM U IIPOSBIATH THOKOCTbD,
OBITH OTKPHITHIM HOBOMY;;

- BHYTPEHHEW MOTHUBALIMH, BKIKOYAIOIIEH CTPEMIICHUE K JOCTHKEHHUIO LIEIU U YCIEXY, ONTUMU3M,
WHULIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKJIFOYAIOLIEH CTOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh
€ro MpH OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLHMaJbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBAaTh OTHOUIEHHSI C APYTUMHU
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JTIOABMH, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

IIpenmeTHble pe3yJibTaThI IO NPeIMeTHOMH 001acTH «DU3NKA».

[To yuebHOMY Tipenmety "®dusnka" (6a30BbIi ypoBEHB) TPeOOBAHUS K MPEIMETHBIM pe3yiIbTaTaM
0CBOEHUS 6a30BOr0 Kypca (PU3UKHU TOJKHBI OTPaXaTh:

1) chopmupoBaHHOCTH MPEACTAaBICHUI O pONM U MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA, O CUCTEMOOOpa3yrome poyin GU3NKH B PA3BUTHU €CTECTBEHHBIX HAyK, TEXHUKU
Y COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCUUCKUX U 3apyOCKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
MOHMMaHUe (U3NYECKON CYIIHOCTH HAOII0JaeMbIX SIBIEHUH MHUKPOMHpA, MaKpOMUpa U Meramupa;
MMOHUMAHUE POJIM ACTPOHOMHUHU B MPAKTUYECKOM [JEATETbHOCTH YeJIOBEKAa W JalibHEWIEeM Hay4yHO-
TEXHUYECKOM Pa3BUTUH, POJU (PU3MKU B (POPMHPOBAHUM KpPyro3opa U (yHKIHMOHATHLHOM T'PAaMOTHOCTH
YeJIoBeKa JJIs PEIIeHUs! MPAKTUYECKUX 3a]1a4;

2) chopMuUpOBaHHOCTh YMEHUH pacro3HaBaTh GU3UUECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATD UX
Ha OCHOBE M3yUEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKECHHE,
cBOOOJHOE TaJeHUE TeN, JBUKEHHE 10 OKPYKHOCTH, MHEpIUs, B3aUMOJEUCTBUE Tel, KojebaTenbHOe
JIBMKEHHUE, PE30HAHC, BOJIHOBOE JBIKEHHE; MU y3Hst, OpOYHOBCKOE ABMKEHHE, CTPOCHUE )KUIKOCTEH 1
TBEP/BIX TeJI, I3MEHEHHE 00beMa Tell PU HarpeBaHUM (0XJIaKIEHHH ), TEINIOBOE PaBHOBECHE, UCTIapEHHE,
KOHJICHCAllYs, TUIaBJIEHUE, KPUCTAIIIN3ALUs, KUTIEHHUE, BIa)KHOCTh BO3/[yXa, CBSI3b CPEHEN KMHETUYECKOU
SHEPTUM TEIIOBOTO JABMKEHHUS MOJIEKYJN ¢ aOCOJIIOTHON TeMIlepaTypoi, MOBBIIIEHNE IaBJIEHUS raza mpu
€ro HarpeBaHUU B 3aKPHITOM COCYZE, CBSI3b MEXKIY IapaMeTpaMu COCTOSIHHS ra3a B M30MPOLECCaX;
ANEKTpU3alusg TeJ, B3aUMOJIEHCTBUE 3apsOB, HarpeBaHHWE IPOBOJHHKA C TOKOM, B3aMMOJEHCTBHE
MAarHuTOB, AJIEKTPOMATrHUTHAs WHAYKIUS, JIEHCTBHE MAarHUTHOTO TOJsi HA NPOBOJHUK C TOKOM U
JBUKYIIMICS 3apsijl, JEKTPOMarHUTHbIE KOJeOaHUs U BOJHBI, IPSIMOJIMHEMHOE paclpoCcTpaHeHHE CBETa,
OTpakeHHe, MpelomiieHrne, HHTepdepeHnus, Iudpakius MU TMOJSIPU3AlNUS CBETa, TUCIEPCUS CBETa;
(dboTtoanekrpuueckuii dPpdekT, CBETOBOE HaBICHHE, BO3HWKHOBCHHE JIMHEWYATOTO CIIEKTpa aroma
BOJIOPOia, ECTECTBEHHASI U UCKYCCTBEHHAs palOAKTHBHOCTD;

3) BiaJeHHWE  OCHOBOMOJAralOUMMH  (QU3NYECKUMH  TMOHATHUSMU M BEJIMYMHAMH,
XapaKTepu3ylIuMH  (pu3nyeckrue  mporecchl  (CBSI3aHHBIMH € MEXaHWYECKUM  JIBHKCHHEM,
B3aMMOJCHCTBHEM TEJ, MEXaHUYECKUMHU KOJIEOAHUSIMU U BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
BELIECTBA, TEIUIOBBIMU IPOLECCAMM; AIEKTPUUECKUM U MArHUTHBIM IOJIIMHU, 3JIEKTPUUECKUM TOKOM,
ANEKTPOMArHUTHBIMU KOJICOAHUSIMH W BOJHAMH; ONTUYECKUMU SIBICHUSMU; KBAHTOBBIMH SIBJICHUSIMH,
CTPOEHMEM aTroMa M aTOMHOIO S1pa, PAJMOAKTUBHOCTBIO); BIAJEHHE OCHOBOIOJATAIOIIKUMU
ACTPOHOMUYECKUMHU TOHITHSIMH, TO3BOJSIOUIMMH XapaKTEepPH30BaTh MPOIECCHl, MPOUCXOSAIINE Ha
3Be3/aX, B 3B€3HBIX CUCTEMAX, B MEKTaJaKTUUECKON Cpeie; NBUKEHNE HEOESCHBIX TEJ, SBOJIIOIUIO 3BE3]]
n BceenenHoii;

4) BnageHne 3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPUAMHU (3aKOH BceMupHoro tsarorenus, I, I u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] MEXaHWYECKOW SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIIHIT
CYNEpPHO3ULMH CHUJI, NPUHLHUII PABHONPABHOCTH WHEPLHUAIBHBIX CHCTEM OTCUYETa; MOJIEKYJSPHO-
KHHETUYECKYIO TEOPUI0 CTPOEHUS BEIECTBA, Ta30BbIC 3aKOHBI, MEPBBIM 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAHEHHUs BJIEKTPUUYECKOro 3apsijaa, 3akoH Kyrnona, 3akoH Oma [uisl yyacTka Lienu, 3akoH Oma i
MOJIHOM 3neKkTpudeckoi nenu, 3akoH J[xoyms - JleHna, 3aKOH 3JIEKTPOMArHUTHOW HHIYKIUHU, 3aKOH
COXPAHEHUSI PHEPTHH, 3aKOH MPSIMOJIMHEMHOIO paclpOCTPAHEHHs CBETA, 3aKOH OTPAa)KEHUS CBETA, 3aKOH
MIPEIOMIICHUSI CBETA; 3aKOH COXPAHEHUs DHEPrHH, 3aKOH COXPAHEHHS HMMITYJIbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO0 3apsija, 3aKOH COXpPaHEHMsI MaCCOBOI'O YMCIIa, OCTYyIaThl bopa, 3aK0H paJuoakTUBHOTO
pacmaja); yBepeHHO€e HCIOIb30BaHHE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHan3e GU3NYECKUX SBICHUM U
IIPOLIECCOB;

5) yMeHHe y4YuThIBaTh TPAHUIIBl IPUMEHEHHS] U3YYEHHBIX (PU3UUECKHX MOJENeH: MaTepHalbHas
TOYKA, MHEpLIMAJIbHAs CUCTEMA OTCUETA, UJICAIbHBIN T'a3; MOJEIH CTPOEHUS I'a30B, JKUIKOCTEN U TBEPIbIX
TEJ, TOUYCYHBIN IIIEKTPUUECKHUM 3apsl, siAepHas MOJelb aToMa, HyKJIOHHAs MOJeNIb aTOMHOTO siipa MpH
petieHnu GU3NYECKUX 3a7a4;

6) BiIaJileHe OCHOBHBIMHM METOJIAMU HAY4YHOTO MO3HAHUS, UCIIOJIb3YEMbIMH B (PM3UKE: IPOBOAUTH
MpsIMBbIC U KOCBEHHBIC M3MEPCHUs (DU3UYCCKUX BEJTUYHH, BEIOMpAs ONTUMAJIBHBIA CITOCOO U3MEPCHHUS U
WCIIONB3Ysl M3BECTHBIE METOJBI OIEHKH TMOTPEIIHOCTed W3MEPEeHUN, MPOBOAUTH HCCIIECOBAHHE
3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C HUCIIOJIb30BAHMEM NPSMBIX U3MEPEHHM, OOBICHITH MOJyUYEHHBIE
pe3yNbTaThl, UCTIOIB3Ys (PU3NUYECKUE TEOPHH, 3aKOHBI U MOHSATHUS, U JIENaTh BEIBOIBI; COOMIOAATH MTpaBHIIa
0€30MacHOro TpyJAa IMpH MNPOBEACHUU HCCIEIOBAaHUI B paMKax yd4eOHOro 3KCIEpUMEHTa M Yy4eOHO-
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WCCIIEIOBATEIILCKOW  JICSITEIBHOCTH C  HMCIIOJb30BAaHUEM IHM(PPOBBIX H3MEPHUTENBHBIX YCTPOWCTB U
1abopaTopHOTO 000pPYIAOBaHUS; CHOPMHUPOBAHHOCTh MPEACTABICHUM O METOJaX MOJYYSHHUS HAyYHBIX
aCTPOHOMUYECKHUX 3HAHWM;

7) chOpMHPOBAHHOCTHL YMEHHsI pEIIaTh pAcUYEeTHBIC 3a7a4d C SIBHO 3aJaHHONW (U3HYECKOM
MOJIENbIO, MCTIONB3YS (pU3nyecKre 3aKOHbl M MPUHIIUIIBI; HA OCHOBE aHAIM3a yCJIOBHUS 3a/1a4M BBIOMPATh
(bu3NYeCKyI0 MOJIEINb, BBIIEIATh (PU3HUECKUE BEJIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ pEIICHHUs,
MIPOBOJIUTH pacueThl M OLCHUBATH PEANbHOCTD MOJYYECHHOTO 3HaueHHs (PU3MUECKON BEIMYMHBI; PEIIaTh
KaueCTBEHHbIE 3a/1a4H, BHICTpanBas JOTHYECKH HEMPOTHUBOPEUUBYIO LIETIOUKY PaCCyKICHHM C OMopoi Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHS;

8) chOopMHUPOBAHHOCTH YMEHHUSI MPHUMEHSTH IOJTYYEHHbIE 3HAHUS Ui OOBSICHEHUS YCIOBUUN
NpoTeKaHus (pU3MUECKUX SABICHUN B MPUPOJE U IJIs IPUHATHUS NPAKTUUECKUX PELICHUH B MOBCETHEBHOM
KU3HH JUIsI oOecTiedeHrusi O€30MacHOCTH TMPH OOpaIIeHUH C OBITOBBIMH MPHOOpPaAMU M TEXHHUYECCKUMU
YCTPOHCTBaMHU, COXPaHEHHS 30POBbS U COOIIOIEHUS HOPM IKOJIOTHYECKOTO TIOBEACHUS B OKPYXKArOIei
cpele; MOHMMaHHe HeOOXOAUMOCTH MPUMEHEHUS TOCTHXKEHUN (PU3UKU U TEXHOJIOTUH JIJIS pallMOHAIBHOTO
MIPUPOJIOTIONIB30BAHHUS;

9) chopMHPOBAaHHOCTh, COOCTBEHHOW TO3UIIMU IO OTHOIICHUIO K (u3MUecKod WHGOpMAaInH,
MOJTy4yaeMoil M3 pa3HbIX HCTOYHHUKOB, YMEHHH HCIOJIb30BaTh MHU(POBBIE TEXHOJIOTHUH Ui TOUCKA,
CTPYKTYpUPOBaHHUS, UHTEPIPETALUNA U TPEICTaBICHUS Y4eOHOM U HAayYHO-TOMYJSAPHOW HMH(GOpMaLUU;
pa3BUTHE YMEHUI KPUTHUECKOTO aHAJIN3a OJTy4aeMoil nHpopMaluu;

10) oBageHne yMeHUAMU pabOTaTh B TPYIIIE C BBHIMOJHEHUEM PA3IUUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh Pa0OTy TPYIIIBI, PAIIMOHAIBHO PACHPEACTATh ASSTEIBHOCTh B HECTAHIAPTHBIX CUTYAIHSIX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJ0T0 U3 YYaCTHUKOB TPYIIIbI B PEHICHUE PacCCMAaTPUBAEMOM MPOOIIEMBI;

11) oBnagenue (chOpMUPOBAHHOCTh MPEACTABICHUIN) MpaBHJIAMH 3aMUCH (PU3MYECKUX (POPMYIT
penbedHO-TOueYHOM crucTeMbl 0003HaueHwuit JI. bpaitst (s cinenbix ¥ cIaboBUIAIINX 00yUYaOIIUXCS).



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teoperrueckoe 00yueHue 48 yacoB
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 20 yacos
CamocrosTenbHas paboTa 4 yaca
OO0mmii 00beM 00pa3oBaTeIbHON MPOrPaMMbI 72 yacoB




2.2. TemaTnuyeckuii JIaH U cofepxanre yueOHou nucuunanubl b/1.10 @usznka

HaumeHnoBaHue pa3aesoB u Conep:xanue yueOHOI0 MaTepuaJia i (POPMbI OPraHU3AIUM IeATETbHOCTH Oo0beMm B Koawbi
TeM o0yuaromuxcs (Teopernyeckoe 00yyeHue, NpaKkTHIecKre H J1a00paTOpHbIe 3aAHATHS) qacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3JIEMEHT
NMPOrpamMMbl
Tema 1. Hayunbni wmerox | Pusnka - ¢pyHIaMeHTanbHas Hayka o npupopae. HaydHbelil MeTon mo3HaHMs U METO[bI 4 OK 01, OK 02,
MO3HAHMS PHPOABI uccleIoBaHus (PU3UYECKHX SIBICHUI. OK 04
DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHUs npupoisl. HabmoaeHne u s3KkCepuMeHT B
dusuke.
CniocoOnl n3MepeHuss GU3NUECKUX BEJIMYWH (aHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI). [lorpentHocTy n3MepeHnii pu3naeckux
BEJIMYUH (a0CONMIOTHAS U OTHOCHTEIIbHAS ).
MogenupoBanue (GU3NUECKUX SBICHUH W MPOLECCOB (MaTepualibHAs TOYKaA, aOCOIIOTHO
TBEPAOE TENO, HAeanbHas KHUIKOCTh, WACATbHBIM ra3, TOuedyHBbIH 3apsn). [‘umoresa.
DU3NYECKUI 3aKOH, TPAHULBI €T0 MPUMEHUMOCTH.
duznueckas TeOpusl.
Ponme m mecro ¢u3uku B (QOpMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MIPAKTUYECKON JAEeSATEIbHOCTH JIIOJIEH
Tema 2. KunemaTuka Mexanndeckoe JBHkeHHE. OTHOCHUTEIBPHOCTH MeEXaHHUeCcKoro ABmkeHus. CucreMa 4 OK 01, OK 02,
OTCYETA. OK 04
[Ipsimass u oOpaTHast 3amauu MeXaHMKU. Panumyc-BeKTOp MaTepHalibHOM TOYKH, €ro
MIPOEKIMU HA OCH CUCTEMbI KOOpMHAT. TpaekTopus.
[lepemenienne, CKOpOCTh (CpeiHSAsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepuanibHOU TOUKH, UX IPOEKIIMHU HA OCU CUCTEMbI KoopAUHAT. Clio)KeHHe epeMeieHU I
Y CJIOKEHUE CKOPOCTEM.
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MAaTEPUAIbHON TOYKU OT BPEMEHU
U UX rpadukH.
Tema 3. Junamuka [TepBerit 3akon HproToHa. 4 OK 01, OK 02,
WNuepuuanbHble CUCTEMBI OTCUETA. OK 04

[Tpuntun otHOCcUTEeNnbHOCTH [ anmunes. HemneprmanbHbie cUCTeMbl OTCUéTa (OmpeeeHue,
IPUMEPBI).
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Tema 4. Cratuka TBEpPIOro
Tesaa

AbcomotHOo TBEpHOE Teno. [locTynaTenbHoe U BpallaTeslbHOE ABHKEHUE TBEPIOrO TeEla.
MoOMEHT CuJIbl OTHOCUTENBHO ocu BpaueHus. [1neuo cumbl. CnoxeHue cuil, IPUI0KEHHBIX
K TBEpHOMy Teny. LleHTp TsbkecTu Tena.

VYcinoBust paBHOBecHs TBEPAOro Teja. YCTOWYHMBOE, HEYCTOHYMBOe, Oe3pa3inyHoe
paBHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUU

OK 01, OK 02,
OK 04

Tema 5. 3akonbl coxpanenusi B | FIMnynsc MaTepuanbHOM TOYKH, CUCTEMBlI MaTEpPUANIBHBIX TOYeK. L[eHTp macc cucreMbl OK 01, OK 02,
MeXaHHUKe MaTepHalbHBIX TOYEK. Teopema O ABMKEHUU LIEHTpa Macc. VIMITyIbC CHIIBI M1 U3MEHEHHE OK 04

HMITyJIbCa Tea.

3aKOH COXpaHEHHs UMITyJIbca. PeakTMBHOE JBHKEHUE.

MomeHT umnyibca MarepuanbHOM TOYKHU. lIpencraBiieHHE O COXpPaHEHMHM MOMEHTA

MMITYJIbCa B UEHTPAIBbHBIX MOJISX.

Pabora cunbpl Ha MalloM UM Ha KOHEYHOM mepemerneHuu. ['paduyeckoe mpeacTaBieHue

pabOTHI CHITHI.

MOUIHOCTD CHJIBL.

Kunernyeckass sHeprus maTepuaibHONH TOUKH. Teopema 00 W3MEHEHHWU KHUHETUYECKOU

SHEPIUH MATEPUATIbHON TOYKH.

[loTeHumanbHble U HEMOTEHUUaIbHbIE cwibl. [loTeHumanbHas sHeprus. [loreHunanbHas

sHeprus ynpyro aedopmupoBaHHONW TpyXuHBL. [loTeHIManbHAs OSHEpPrus Tela B

OJIHOPOJIHOM T'PAaBUTAIIMOHHOM I10JIE.
Tema 6. OcHoBbI | OCHOBHBIE TIOJIOKEHUS MoJIeKysipHO-KuHeTndecko Tteopun (MKT), wux omnbitHOE OK 01, OK 02,
MOJIEKYJISIPHO- KHWHeTHYecKoil | ooocHoBanue. Jluddysus. bBpoyHoBckoe aBwkeHue. XapakTep JABWXKEHHS U OK 04
TeOpHH B3aMMOJEICTBYS yacTHll BeuiecTBa. MoJienu cTpoeHus ra3oB, )KUIKOCTEW U TBEPABIX TEN U

00BsICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATHX Mojeneil. Macca M pa3sMepbl MOJEKYI
(aromoB). KonnuecTBo BeliecTna.

[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ m3Mmepenus. lllkama temmeparyp
Lenbcus.

Mopenb uaeanbHOTO raza B MOJICKYJIIPHO-KMHETUUECKOU TEOPHUH: YACTHUIIBI Ta3a JBUKYTCS
Xa0TUYECKH M HE B3aUMOJIEWCTBYIOT JPYr € JApyroMm. ['a3oBble 3aKOHBL. YpaBHEHHE
MenneneeBa-Knaneiipona. AOGcomtoTHas Temmneparypa (mkamra temrepatyp KemnbpBuHa).
3akoH /lanbTOHA.
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Tema 7. Tepmoannamuka.
TenaoBLIe MAIINHEI

Tepmonunamuueckas (T]) cuctema. 3aganue BHEIIHUX YCIOBUHM JIJIs1 TEPMOAMHAMUYECKOM
cucteMbl. BHelHue 1 BHyTpeHHUe napameTpsl. [lapaMeTpsl TepMoauHaMUUECKON CUCTEMBI
KaK CpeJHHE 3HAa4eHMs BEIMYMH, ONUCBHIBAIOIUX €€ COCTOSHHME Ha MHMKPOCKOIHNYECKOM
ypoBHe. HyneBoe Hawamo TepmoauHamuku. (CaMonpou3BoibHas — pejlakcanus
TEPMOJIMHAMMYECKOW CUCTEMBI K TEIUIOBOMY paBHOBECHIO. MoJenb UAeanbHOro rasa B
TEPMOJMHAMMKE - CHUCTEMAa YpaBHEHMi: YypaBHeHMEe MenzaeneeBa-Knaneiipona u
BBIP)KEHUE JUIsI BHYTPEHHEHW SHEpruu. YClIOBHs NPUMEHUMOCTH 3TOM MOJAEIM: HU3Kas
KOHIICHTpAlLUsl 4YacTHILl, BHICOKME TEMIEpaTypbl. BrlpaxkeHue 11 BHYTPEHHEH SHEpruu
OJIHOATOMHOT0 HJIeabHOrO Tra3a. KBazucraTuueckue u HeCTaTUYECKUE MPOIIECCHI.
OneMeHTapHas paboTa B TepMoIuHaMUKe. Beruncnenne paboTsl 1o rpaduky mporecca

OK 01, OK 02,
OK 04

Tema 8.
COCTOSIHHUS
®a3oBbIe IEPexXoabl

ArperarTssbie
BeleCTBa.

[TapooOpa3oBanne u KoHAeHcamus. VcmapeHne W KuIeHHWe. YAENbHas TeIjioTa
napooOpa3zoBaHUs.

HacblmienHble 1 HeHachlllleHHble Tapbl. KadecTBeHHas 3aBUCHMMOCTb IUIOTHOCTH U
JAaBJICHUS HACBIIICHHOI'O0 TIIapa OT TCEMIICPATYpPbl, HX HE3aBUCHUMOCTb OT 00BEMa
HACBIILIEHHOI'0 Napa. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHSI OT JaBJICHUS B )KUAKOCTH.
BrnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrannnueckue u amopdHsle Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenne n KpucTayumsanus. Y aenpHas Teriora riasieans. CyOonumarus.

OK 01, OK 02,
OK 04

Tema 9. JnekTpuueckoe moJe

DnekTpuzanus Tel U €€ MpOsIBICHUS. DJIEKTpUUEeCKui 3apsaa. [[Ba BUIa 3JIEKTpUUECKHUX
3apsanoB. [IpoBOAHMKY, TUAIIEKTPUKHU U TOTYIIPOBOAHUKHU. DJIEMEHTAPHBIHN 3JEKTPUUECKUN
3apsa]l. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsija.

OK 01, OK 02,
OK 04

Tema 10. IHocTostHHBIH
JIEKTPUUYECKH I TOK

Cuna toka. [locTosiHHBIN TOK.

VYcnoBus CymiecTBOBAaHUS IIOCTOSIHHOTO AJIEKTPUYECKOro TOKAa. VICTOUYHMKM TOKa.
Hanpsoxenue U u DJ1C .

3akoH OMa g ydyacTKa ILenH. OJEKTPUYECKOE CONPOTUBIEHHUE. 3aBUCHUMOCTH
COIMpPOTHUBIIEHUSI OJHOPOJHOTO IPOBOJHUKA OT €ro JUIMHBI M IUIOU[aJH IONEPEUYHOTO
CEYEHHUs. Y IETIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MNapayIelIbHOE, CMELIAHHOE COEIMHEHHWE IPOBOAHMKOB. Pacuér
pa3BETBIEHHBIX eKTpHueckux enei. [Ipasuna Kupxrodga.

Pabora anekrpuueckoro Toka. 3akoH [xoyns-Jlenma.

MoIIHOCTB ANEKTPUYECKOTO TOKA. TernnoBast MOIIHOCTB, BBIJENIIEMas HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBIICHHE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl OJIHOM (3aMKHYTOM)
ANIEKTpUYECcKOoN 1ienu. MoImHoCTh cTouHMKa ToKa. KopoTkoe 3ambikanne. KonzneHncarop B
[[ENH MOCTOSIHHOTO TOKA.

OK 01, OK 02,
OK 04
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Tema 11. Toxkn B pa3imyHbIX
cpenax

3J’I€KTpI/I‘~I€CKa${ MMPOBOAVMOCTL PpPa3JIMYHBIX BCHICCTB. SHCKTPOHHaSI IIPOBOANMOCTD
TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTUBIICEHHUS METAIOB OT TEMIEpPAaTypBhl.
CBepX1IpoBOAMMOCTb. DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHass W TpPUMECHAs MPOBOAMMOCTh MOIYIPOBOTHUKOB.
CgoiicTBa p-n-niepexoaa. [loaynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKHM TOK B DJIEKTPOIUTAX.

OK 01, OK 02,
OK 04

Tema 12. dusuvecknii | CiocoObl n3MepeHust GU3NYECKUX BEIUUMH C MCIIOIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX OK 01, OK 02,
NMPaKTHKYM U3MEPUTENIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JIATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OK 04
OTHOCHUTEJIbHbIE TOTPEUIHOCTH HU3MepeHuil ¢u3znueckux BenuuuH. OIeHKa TpaHull
MOIPEIIHOCTEN
Tema 13. MarauTHoe moJjie B3anmoneiicTBe MOCTOSIHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarHuTHoOE mMoJie. OK 01, OK 02,
Bekrtop MarHuTHOM uHAYKIMU. lIpyHIUMD Cyneprno3uuvu MarHUTHBIX moJed. JIuHumn OK 04
MarHuTHOM MHIYKIIMH.
MaruutHoe 1oje MpPOBOJHUKA C TOKOM (IPSMOIO IPOBOAHMKA, KAaTYIIKU U KPYrOBOT'O
BuTKa). OnbIT Opcrena. Cuna Ammepa, e€ HanpaBIeHHE U MOIYIb.
Cuna Jlopenna, e€ HampaBieHHE M MOJIyJb. JIBUMKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHOM moje. Paborta cunbl JlopeHna. MarHuTHoe 1ojie B BEIIECTBE.
DeppoMarHeTHKy, Napa- U JuaMarHeTHKH.
Tema 14. DaexTpomaruuTHasi | SIBieHue yeKTpoMarHuTHOW MHAYKIMH. IloTok BekTOopa MarHuTHOW mHAyKumu. JD/(C OK 01, OK 02,
HHIYKIHS WHIYKIIMU. 3aKOH JJIeKTpoMarHUTHOM uHAyKIuu dapanes. BuxpeBoe anexkTpuueckoe OK 04
nosne. Toku Dyko.
O/1C nHAYKIMH B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOAHOM MarHUTHOM IIOJIE.
IIpaBuio JleHna.
NunyktuBHOCTE. Karymika HMHIYKTHBHOCTM B II€NM IIOCTOSSHHOTO TOKa. SIBieHMe
camounaykiuu. 3J1C caMOMHIYKIUU.
OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM.
ONEeKTpOMarHuTHOE ImoJie. TEeXHUYECKHe YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:
MHAYKIMOHHAs T€4b, COJICHOMJ, 3alluTa OT OJJIEKTpU3alMU Tel NpU JBUKEHUH B
MarHMTHOM I10J1€ 3EMIIH.
Tema 15. Mexanuueckne | KonebarenpHas cucremMa. OK 01, OK 02,
KoJIeDaHus CBobosHbIe KOeOaHuUs. OK 04

I"apmonnyeckue KoseOaHusl.

Kunematuueckoe # JMHAMHYECKOE OINHUCAaHUWE. ODHEPreTUYECKOE OIUCaHue (3aKOH
COXpaHEHHUs MEXaHUYECKOH dHepruu). BrIBOJ TMHAMUYECKOTO OMMCAHUSI TAPMOHUYECKUX
KoJie0aHUI M3 UX YHEPreTHUECKOr0 M KHHEMATHYECKOTO OMHUCAHUS.
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Tema 16. DileKTPOMArHUTHBIE
KoJieOaHus

Koneb6arenbupiii  kOHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIE KOJICOAHUST B HJI€AJTHHOM
KosebaTenbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUIUTYABI 3apsia KOHIEHCATOpa C
aMIUIMTY/I0M CHJIbI TOKa B KoJjeOaTelbHOM KOHType. 3aKOH COXpPaHEHUS SHEpruu B
UACabHOM KOJeOaTeIbHOM KOHTYpe. 3aTyXalollue »JJIeKTPOMArHUTHBIE KOJeOaHus.
BriHyX/IeHHBIE  DJIEKTpOMarHuTHble  KoJjieOanusi. IlepemeHHblli TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYAHOE U JIEUCTBYIOIIEE 3HAYECHUE CUJIbl TOKA M HAIPSHKCHUS
IIpU pa3IuuHOMN (popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHyCcOUJAJIbHBII IEPEMEHHBIN TOK.

OK 01, OK 02,
OK 04

Tema 17. Mexanuyeckue H
3JIEKTPOMATHUTHbIE BOJHBI

MexaHnyeckue BOJIHBI, YCJIOBUSI UX pachpocTpaHeHus. [lomepeunble ¥ mpoAobHBIE
BOoHBL. [lepron, ckopocTh pacnpocTpaHeHus: U JUIMHA BOJNHBL. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpa)kKeHUe, MpesioMIIeHne, UHTeppepeHuns u audpakius. 38yk. CKOpocTh 3ByKa.
I'pomkocTh 3Byka. Breicota Tona. TemOp 3Byka. lllymoBoe 3arpsi3HeHHE OKpYyKaromien
CpEIIbl.

BHGKTpOMaI‘ HUTHBIE BOJIHBL. Y CJIOBHUS HU3JITYUYCHUS SJICKTPOMAIHUTHBIX BOJIH. Bzaumnas
opueHTanus BekTopoB B, E, v B anekrpomMarauTHo#i BosiHe. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTPa)XCHHE, IPEIIOMIICHHUE, MOJSIpU3aIus, HHTepdepeHIs u TudpaKius.

[[Ikana »eKTpOMArHUTHBIX BOJIH. [IprMeHeHne 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

OK 01, OK 02,
OK 04

Tema 18. OnTuka

[IpsAmonnHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpoAHOM cpexne. JIyu cera. TodeuHslil
HMCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHue H300pa’keHUN B IIOCKOM
3epkane. Cheprudeckue 3epkaa.

[Ipenomnenne cBeta. 3akoHBl TpeTOMIIEHUS cBeTa. AOCONIOTHBIA IOKa3aTenb
npesiomsieHust. OTHOCUTENIbHBIN MTOKA3aTelb MPEJIOMIICHHUS.

OK 01, OK 02,
OK 04

Tema 19. OcHOBBI
creunaJIbLHOM TeOpPUH
OTHOCHTEJIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. llocTynaTel crnenualbHOW TEOpUHU
OTHOCHTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHOI MHTepBal. [IpeobpazoBanus JlopeHua.

VYcnoBue NpUYNHHOCTH.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKPALLIEHUE JITUHBI.
DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENIATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.
TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CITyTHUKOBBIE NPUEMHUKH,
YCKOPHUTEIIH 3apsKEHHBIX YaCTHIL

OK 01, OK 02,
OK 04

Tema 20. KopnyckyJaspHo-
BOJIHOBOM 1ya/Iu3M

PaBHOBecHOE TeIIOBOE W3NIy4YeHHE (M3JIy4eHHE aOCONIOTHO YEPHOrO Tena). 3aKoH
cMmenienus: Buna. I'unoresa [Inanka o kBaHTax.

OK 01, OK 02,
OK 04
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®otonbl. DHeprus U umnyiasc Gorona. ®orordpdexrt. Ombitel A.I'. CroneToBa. 3aKOHBI
dororddexra. VYpaBHenue OuHmTeiiHa g dotodddexra. «KpacHas rpaHuLa»
dborordpdekra. JlaBnmeHnue cBera (B UYACTHOCTH, JaBJICHHUE CBETa Ha aOCOJIOTHO
MOTJIONIAFONIYIO U a0COIOTHO OTpaXKkaroIyro noBepxHocTh). OmnbiThl [1.H. Jlebenena.

Tema 21. dusuka aroma

OMBITHI 110 UCCIIEIOBAHNIO CTpOoeHUs atoMma. [manerapuas moaens atoma Pesepdopna.
[Toctynatsl bopa. M3nydyenue u morniomeHue (GpOTOHOB MPH MEPEXOJie aToMa C OJHOTO
YPOBHS SHEPTUU HA IPYTOM.

Bunsl ciektpoB. CriekTp ypoBHEM sHEpruu atoma Bogopoaa. CIIOHTaHHOE U BIHYKJIEHHOE
n3inydeHue crera. Jlazep.

TexHruyeckue YCTpOMCTBA W TEXHOJOTMYECKHE ITPOLECCHI: CHEKTPAJIBHBIM aHAIN3
(CTIEKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED

OK 01, OK 02,
OK 04

Tema 22. ®uzuxka aToMHOIO
SIAPAa M JIeMEHTAPHBIX YaCTHI

Hyxnonnas monens sanpa ['eitzenOepra- MBanenko. 3apsan siapa. MaccoBoe 4ucio sjpa.
N3otomnsl.

PagnoaktuBHOCTH. Anba-pacnaj. DIeKTpOHHBIN U MO3UTPOHHBIN Oerta - pacnaz. ['amma-
U3IIyYEHHUE.

3aKOH paJuOaKTHBHOIO pacnafa. PaavoaktuBHble u30oTOnbl B mnpupoje. CoiicTBa
MOHM3MPYIOUIETO H3JIy4eHUsA. BiusHue paavoakTUBHOCTHM Ha JKMBBIE OPIAHU3MBI.
EcrectBennslii hon n3nydenus. Jlo3umerpus.

DOHeprus CBsi3u HyKJIOHOB B siape. SnepHsle cuibl. Jledekt maccsl sapa. SaepHble peakuuu.
Jlenenue u CUHTE3.

OK 01, OK 02,
OK 04

Tema 23. DJIeMeHThbI
ACTPOHOMHUM U ACTPOPUUKHU

Oransl pa3BuUTHS acTpoHoMuH. [IpukiiagHOe M1 MUPOBO33pEHYECKOE 3HAYCHHE AaCTPOHOMHUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKU AJ1 OOBSCHEHUS NMPUPOABl KOCMHYECKUX  OOBEKTOB.
MeTtoasl acTpoHOMHYECKUX HccleaoBaHuid. COBpPEMEHHBIE OINTHYECKHE TEeJIECKOIIHI,
paJIMOTENIeCKOIBI, BHEaTMOC(hepHast acCTpOHOMHUSI.

Bun 38é3nH0T0 HeOa. Co3Be3us, sipKue 3BE3/1bI, MIIAHETHI, X BUAMMOE ABH)KECHHUE.
CosHeyHast cucTeMa.

OK 01, OK 02,
OK 04

Tema 24. duznueckui
NMPaKTHKYM

CriocoOs1 n3MepeHust GU3NYECKUX BEIHUUH C MCIIOIb30BAHHEM aHAIOTOBBIX U MU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIJIbHBIE TOTPEUIHOCTH HW3MEpeHUd (¢u3ndyeckux BenndyuH. OIeHKa TpaHuI
MIOTPEIIHOCTEN

OK 01, OK 02,
OK 04

CamocrosiTeabHas paﬁoTa

3aIIaHI/ISI OIPCACIIAIOTCA ITPEIIoAaBaTCICM

OK 01, OK 02,
OK 04

Bcero

72
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3. YCJIOBUS PEAJIN3AIIMU ITPOT'PAMMBI YUEBHOM U CIHUILIAHBI

Jlns peanmmzanuy TpoOTrpaMMBbl  yUeOHOW JAWCIHILIMHBI JIOJDKHBI OBITH TPETyCMOTPEHBI CIIEyIOMee
cnenpansHoe nomenienue: Kaduner ®Ousuku.

[Tomemenne kaOWMHETa JOJKHO COOTBETCTBOBATH TpeOoBaHMsAM CaHHTAPHO-IITUICMHOIOTHUSCKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHamieHO THMOBBEIM O0OpyJOBaHHWEM, B TOM YHCIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU 00YUYaIOITNXCS.

- obopyoBaHKe y4eOHOT0 KaOMHEeTa:

- OCAI0YHBIE MECTA MO0 KOJUYECTBY 00 yUaIOIIUXCS,;

- pabouee MecTO MpernoiaBaTes;

- KOMIUIEKT y4eOHO-HaTJISIHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHJIEOMATEPHAIIOB;

- 33/IaHUS JUTSI KOHTPOJIBHBIX padoT;

- MpOoQeCCUOHANBHO OPUEHTUPOBAHHbBIE 3aJaHMUS;

- MaTepHualibl SK3aMeHa.

TexHuyeckue cpeacTBa 00yYeHHUS:

- IEPCOHATLHBINA KOMIIBIOTEP C JTUIICH3UOHHBIM MPOTPAaMMHBIM 00€CTICUeHUEM;

- IPOEKTOP C SKPAHOM.

NudopmanronHoe obecnieueHrne peaau3anuy IporpaMMBl.

Jns peanmzanuu mporpaMMbl OMOIMOTEYHBIH (POHI 0Opa3oBaTEIBLHON OpraHU3aIlMU JOHKEH HMETh
MeYaTHbIC W/WIH JJIEKTPOHHBIE oOpa3oBaTellbHbIE M WH(OPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIC, IS
HCIIOIb30BaHUs B oOpa3zoBarenbHOM mporiecce. [Ipu ¢popmupoBanun 6mbamoTedHoro GoHaa 00pa3oBaTeIbHON
OpraHM3aIyeil BHIOUpAETCs HE MEHEE OHOTO M3JIaHUs U3 MEePEUYHCICHHBIX HIDKE MEYAaTHBIX W3aHuN U (WIIN)
3MEKTPOHHBIX U3/IaHUN B KAYECTBE OCHOBHOTO, IIPH 3TOM CIIUCOK, MOXET OBITh JJOTIOJTHEH HOBBIMU HU3JIAHUSIMHU.

3.1. UnpopmannoHHoe oOecniedeHre peain3alui MPOrpaMMbl
3.1.1. OcHoBHas1 JIUTEpaTypa

1. Mocsiruna, O. B. ®usuka. Yacte 1: Mexanuka. MonekynsapHas ¢usnka : yueoHoe mocodue / O. B.
Mocsruna. - Mocksa : PI'VII, 2023. - 134 c. - ISBN 978-5-00209-021-1. - Tekcr : snexktponHsiii. - URL:
https://znanium.com/catalog/product/2069314. — Pexxum mocTyna: 1o moanucke.

2. Hukepos, B. A. ®usuka : yaeOHUK 1 COOpHHK 3a1a4 : yaeOHuk / B. A. Hukepos. - 3-¢ uzn., mepepad. u
norn. - Mocksa : M3narenbcko-Toproasi kopropanus «/amkos u K», 2024. - 582 c. - ISBN 978-5-394-05569-
0. - Tekct : amekrponnbiii. - URL: https://znanium.com/catalog/product/2128253. — Pexum nmoctyma: 1o
MOJIITUCKE.

3. MMunckuii, A. A. ®usuka : yueOHuk / A. A. [Tuuckuid, I'. FO. I'pakoBckuii ; mox oomr. pen. FO. U. [Tuka,
H. C. IlypbrimeBoit. — 4-e¢ uza., ucnp. — Mockpa : DOPYM : UHDPA-M, 2023. — 560 c. — (Cpennee
npodeccuonanbHoe oOpaszoBanue). - ISBN 978-5-00091-739-8. - Tekcr : osnekrponHsld. - URL:
https://znanium.com/catalog/product/1968777. — Pexxum mocTyna: 1o moanucke.

4. ITypeimena, H. C. ®uzuka. bazoBeiil ypoBeHb : dneKTpoHHast popma yuednoro mocodust st CI1O / H.
C. Ilypsiiea, H. E. BaxxeeBckas, [[. A. Ucaes. - Mocksa : [Ipocsemenue, 2024. - ISBN 978-5-09-107580-9. -
Texct : anexTponubiid. - URL: https://znanium.ru/catalog/product/2125341. — Pexxum noctymna: 1mo moimickKe.

5. Cmpik, A. @.Ousuka. [Tocobue 11 caMOCTOSITENTFHOM pabOThI CTYJICHTOB TEXHUYECKUX YHUBEPCUTETOB
: yuebnoe nocodue / A. @. Cmeik, I'. FO. Tumodeena, T. M. TkaueBa. — Mocksa : UHOPA-M, 2023. — 388 c.
— (Bricmee obOpaszoBanue: bakamaBpuat). - ISBN 978-5-16-014670-6. - Tekcr : snextponHbid. - URL:
https://znanium.ru/catalog/product/1891221. — Pesxum gocTyrma: mo moarmmcKe.

6. ®uzuka. 10 kiacc. ba3oBeiii U yriayOneHHbIH ypoBHU (B ABYX uacTsax). Yacte 2 : yuebnuk / JI. D.
l'enpenmreiin, A. A. bynarosa, . H. Kopuunses, A. B. Komkuna ; moa. pea. B. A. Opnosa. - Mocksa :
MznarensctBo "lIpocBemenue", 2022. - 240 c. - ISBN 978-5-09-099505-4. - Tekct : anexkrponHbiid. - URL:
https://znanium.ru/catalog/product/1927345. — Pexxum gocTymia: mo mormmcKe.

7. ®uzuka. 10 xnacc. ba3oBblil u yriny6neHHbI ypoBHM (B ABYX yacTsax). Yacts 1 : yueOHuk / JI. D.
l'enpenmreiin, A. A. bynatoa, . H. Kopuunses, A. B. Komkuna ; mox. pea. B. A. Opnosa. - Mocksa :
MznarensctBO «lIpocBemenue», 2022. - 304 c. - ISBN 978-5-09-099503-0. - Tekct : snektponHsid. - URL:
https://znanium.ru/catalog/product/1927344. — Pexxum g0CTyIIa: 1O MOJITHCKE.
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8. dusuka. 11 kmacc. ba3oBblit u yriyOieHHbIH ypoBHU (B ABYX uacTsax). Yacts 2 : yueOnuk / JI. 3.
l'ennenmireiin, A. A. bynarosa, . H. Kopuunses, A. B. Komkuna ; non. pea. B. A. Opnosa. - Mocksa :
W3narensctBo "[IpocBemenue”, 2022- 208 c. - ISBN 978-5-09-099508-5. - Tekcr : anexrpoHHsbIif. - URL:
https://znanium.ru/catalog/product/1927357. — Pexxum nocTtyma: mo moamucke.

9. ®usuka. 11 xnacc. ba3oBblil u yrinyOneHHbIH ypoBHM (B ABYX 4acTsx). Yacts 1 : yueOHuk / JI. D.
I'ennenmirerin, A. A. bynaroBa, . H. Kopuunees, A. B. Komkuna ; moa. pea. B. A. Opnosa. - Mocksa :
W3narensctBo "IIpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-099507-8. - Tekcr : anexkrponnsiif. - URL:
https://znanium.ru/catalog/product/1927356. — Pexxum ocTyma: mo moamucke.

10. ®wusuka. JIabopaTOpHbIi MPAKTUKYM : IPAKTUKYM : B 2 gacTsax. Yacts 2 / coct. H. A. Annpeesa, E. B.
Kopuaruna, T. B. Menbsmux, A. B. [lanmonos. - 2-¢ u3n., nepepad. u gom. - Boponex : Hayunas kuura, 2021. -
160 c. - Tekcr : anmekrponnslif. - URL: https://znanium.com/catalog/product/1996340. — Pexum goctyma: mo
MOJIITHCKE.

11. ®wusuka. JJabopatopHbIii MPaKTUKYyM: PAKTUKYM : B 2 yactx. Yacte 1 / coct. H. A. Annpeesa, E. B.
Kopuaruna, T. B. Menbsmux, A. B. [1anmonos. - 2-¢ u3n., nepepad. u gom. - Boponex : Hayunas xuura, 2021. -
160 c. - Tekcr : anmekrponHsIif. - URL: https://znanium.com/catalog/product/1996339. — Pexum goctyma: mo
MOJIITHCKE.

3.1.2. lonoJHUTe/IbHASA JIUTEPATYypa

12. benomeitiie, M. KO. ®uzuka npounoctd : B 3 4. Y. 2. AHanu3 CTPYKTYpPHBIX XapaKTEPUCTUK
MaTepHaos : JabopaTopHslii mpakTukyM / M. FO. benomsities, 3. B. JIu. - Mocksa : U3narensckuii Jlom HUTY
«MUCuC», 2021. - 67 c. - Tekcr : snexkrponsHsid. - URL: https://znanium.com/catalog/product/1915742. —
Pexxum octymna: 1o noamnucke.

13. bemowmsitiie, M. 10. ®usuka npounoctu. [Tocobue k mpakTHIECKUM 3aHATHSIM U JIOMAITHAM paboTam
: yueOnoe nocodue / M. FO. Benomsrtuies. - Mocksa : M3natensckuit Jlom «MHUCuCy, 2022. - 80 c. - ISBN 978-
5-907227-98-9. - Tekcr : snexkrpoHHbid. - URL: https://znanium.com/catalog/product/1914782. — Pexum
JOCTYTIA: TI0 TTOATUCKE.

14. Komyr, JI. I'. ®usuka munepanos : yueonuk / JI.I'. Komryr, O.J1. KporoBa. — Mocksa : UHOPA-M,
2024. — 348 c. + Jlon. marepumanbl [OnekrpoHHbIH pecypc]. — (Bwicmee oOpazoBanme). — DOI
10.12737/23716. - ISBN 978-5-16-018940-6. - Tekct : AJIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2063430. — PesxuMm gocTyma: mo mojArmcKe.

15. Kysuenos, C. U. ®uzuka. BomHoBas ontuka. KBaHTOBast mpupoia U31ydeHHs. DJIEMEHThI aTOMHOUN U
snepHoi pusuku : yaebHoe mocodue / C.U. Kysuernos, A.M. Jlunep. — 3-e uzn., nepepad. u gon. — MockBa :
Byzosckuii yueonuk : UHOPA-M, 2024. — 212 c. - ISBN 978-5-9558-0350-0. - Tekcr : anexrponnsiid. - URL:
https://znanium.com/catalog/product/2120774. — PesxuMm gocTyma: mo MmoAImcKe.

16. Cnemwxkos, O. A. ®usuka: npaktukyM B Excel : yuebnoe nmocodue / O.A. Caemxkos, H.I1. Marnes.
— MockBa : UHOPA-M, 2024. — 274 c¢. — (Cpemnee upodeccuonanpHoe obOpazoBanue). — DOI
10.12737/1014621. - ISBN  978-5-16-015002-4. -  Tekct :  2JIGKTPOHHBIM. - URL:
https://znanium.com/catalog/product/2048137. — Pesxum gocTyma: mo mojArmcKe.

17. Cmuphaos, B. U. ®u3uka mosynpoBOIHUKOBBIX MPUOOPOB : yueOHoe mocodue / B. . CmupHOB. -
Mocksa ; Bonoraa : Undpa-Unxenepus, 2023. - 212 c. - ISBN 978-5-9729-1241-4. - TekcT : 3MEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/2102020. — Pesxum gocTymna: mo nojarmucke.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIHUILIAHBI
KoHTpons u olleHKa pe3yslbTaTOB OCBOEHHS Y4eOHON AuCHUIUIMHBI «®Du3KKa» OCYIIECTBISETCS
IpenojaBaTesieM B IPOLECCE IMPOBENEHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, a TAKXKE BBINOIHEHMS

00yJaroNMMHUCs WHIMBUAYATbHBIX 3aIaHUM, UCCIIETOBAHUMH.

MO3HAHUS NPUPOABI

TEOpUH B (HOPMUPOBAHMM MPEACTABICHUH O
¢u3uueckoil kKapTuHe MHpa, MecTe (PU3UUECKOM
KapTUHBl MHUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MpeCTaBICHUN 0
IpUpOJE.

W3ydenne TNOHATHHA «THIOTE3a», «PHU3HMUECKUI
3aKOH», «(u3nUyecKast TEOpHUs».
Paccmotpenue rpaHull
(HU3UUECKUX 3aKOHOB.
CpaBHeHue wu3MepeHH (U3MYECKNX BEIHYHH
OpU TOMOLIM  aHAJOTOBBIX M IM(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB, HANPHUMEP, MPH
U3MEPEHUHN CWJIbI TOKa W HAINpPSDKEHUS B LENH
MOCTOSIHHOTO TOKa TPW TOMOIIA aHAJOTOBBIX H
U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.
OcBoenne crnocoOOB OIEHKM MOTPEIIHOCTEH
u3MepeHuil. OcBoeHHE OCHOBHBIX HPUEMOB
paboTel ¢ udpoBoi Jadboparopuel Mo Qumke,
Hanpumep, Ipu U3MEPEHNH (PU3NIECKUX BETUUNH
IIPY TIOMOIITM KOMIIBIOTEPHBIX TATYUKOB

MNPUMCHUMOCTU

Pe3yabTarhl ®opMBbI U MeTOIbI KOHTPOJIA
00y4yeHUs (OCBOCHHbIEC U  OLEHKH  pe3yJbTATOB
YMeHHsl, YCBOCHHbIE o0y4eHus

3HAHHA)

Hayunbiii MeToj | Yyactue B JUCKyccun O poiu (¢usndeckoit | Tekymuii KOHTpOb B hopme:

- IpaKTUYEeCKue paboThI;
-CaMOCTOSITeIbHbIE PabOoThI;
TECTUPOBAHUS 1O  TeMaMm
JVICLIATUTAHBL,

- YCTHBIN ompoc;

HToroBeiii KOHTPOIH B hopme:
- YTeHHWe, Nepeckas3, IUajor,
cool1eHne Ha
npohecCUOHATBbHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT

Kunematuka

[IpoBenenue KOCBEHHBIX WU3MEPEHUIA
MTHOBEHHOU CKOPOCTH M YCKOPEHHS Teja, B TOM
quciae  YCKOpeHHMs  CBOOOJHOTO  MaJeHus,
IOPOBEJCHUE  HCCIIEOBaHMUS  3aBUCHMOCTEH
MeXny (U3MYECKUMU BEIWYMHAMH (IIyTH OT
BPEMCHH TIPpH PABHOYCKOPEHHOM JIBHIKCHUH,
nepuoja oOpalieHus] KOHUYECKOro MasiTHUKA OT
€ro TapaMeTpoB) H ONBITOB TII0 MPOBEPKE
NPEUIOKEHHOW  TUMOTE3bl MPU  U3YYCHHH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHYKCHHUS,
JBIDKEHUST TeJa, OpOIIEHHOTO TOPU30HTAJIBHO,
JIBMKEHUS TeJla 10 OKPYKHOCTH C IOCTOSTHHOM 110
MOJIYJII0 CKOpOCThI0. Onpesenenue abCoMOTHBIX
U OTHOCHUTEIIbHBIX TMOTPELIHOCTE W3MEPEHUMN
(GU3NUECKUX BETHYHUH.

Texymmii KOHTPOJIb B hopme:

- IpaKTU4YeCcKue padboThl;
-CaMOCTOsITeIbHbIE PaboThI;
TECTUPOBAaHUS O  TeMaM
JUCLUIUINHBL,

- YCTHBIH OIpOC;

HroroBslii KOHTpONH B hopme:
- YTeHHWe, Nepeckas, IUajor,
cooO1eHue Ha
PO EeCCHOHATIEHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT

Jlnnamuka

[IpoBenenue KOCBEHHBIX M3MEpEHU
paBHOZCHCTBYOIEH Ccul U KodpumeHra
TPEHUS CKOJIbKCHHUS, IPOBEJICHUE UCCIICIOBAHUS
3aBUCHMOCTEH  (PU3MYECKUX  BEIMYMH  (CHII
YIPYrOCTH, BO3HHKAIOIIUX B TPYKUHE U
pe3uHOBOM 00pasne, oT ux aedopmammm) u
OTIBITOB TI0 MPOBEPKE MPEUIOKEHHONW TUIIOTE3bI
IPU U3YYCHHUU JBYKEHHS OpycKa MO HAKIOHHOMN
TUTOCKOCTH, JIBM)KEHUSI CHCTEMbI CBSI3aHHBIX Tell,
nedopMaIuu Ted.

Texyruit KOHTPOIB B hopme:

- IpaKTUYEeCKHe padoThI;
-CaMOCTOSITEIIbHBIE paOOTHI;
TECTUPOBAHUS 1O  TeMaMm
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbiii KOHTPOJB B (hopme:
- 4YTEHHWe, NepecKas, Ualor,
coo0IIeHnE Ha
po(heCCUOHATBHYIO TEMY

- nudepeHIMPOBAHHBIN 3a9eT
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Onpenenenne aOCOMIOTHBIX W OTHOCHTEIIBHBIX
MOTPEIIHOCTEN M3MEpPEHUI (bU3UIECKUX
BCIIMYHNH.

Craruka
Tesaa

TBEpAOro

[TpoBenenue uccienoBaHus ycIoBUil paBHOBECUS
TBEPAOrO Tejla, MMEIOIIEr0 OCh BPALICHMUS;
KOHCTPYHPOBAaHUE KPOHIITEHHOB U Pacy€T CHUII
YIOPYTrOCTH; W3Y4YEHHE YCTOWYUBOCTU TBEPIOTO
Tesa, UMEIOIIETO MO OMOPHI.

Pemienue pacy€THbIx 3a1a4d ¢ SIBHO 3aJaHHOW U
HESBHO 3aJaHHOW (U3UYECKON MOJENBhI0 C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYI
CTaTHKHU.

Pemenune xadecTBEHHBIX 3ajad,
MPUMEHEHHUs 3HaHUH TI0 CTaTHKE.
OObsicHeHrEe yCTPONCTBA U IPUHIIUIIOB JICUCTBUS
KPOHIITEIHA, CTPOUTENHHOTO KpaHa,
peméryaThlXx  KOHCTpyKuumid.  Omnpenenenue
YCIOBUN NPUMEHUMOCTH MoJenel (U3HUECKUx
Te: aDCOIIOTHO TBEPAOE TEIO.

BremmonHenne y4eOHBIX 3aJaHUid Ha aHAIIW3
MEXaHWYECKUX  TPOLECCOB  (ABJIEHUM) C
UCIIOJb30BAHUEM  OCHOBHBIX TIOJIOKEHUH WU
3aKOHOB CTaTHUKH: YCIIOBUS PaBHOBECHUS TBEPIOTO
Tena

TPEOYIOIIHNX

Texymuit KOHTPOJB B hopme:

- IPaKTUYEeCKHE paboThI,
-CaMOCTOSATEIbHbIE Pa0OTHI;
TECTUPOBAHUS 1O  TeMaMm
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJB B (hopMme:
- 4YTEHHWe, TepecKas, IUalor,
coo01IeHne Ha
po(heCCHOHATILHYIO TEMY

- nuddepeHITMPOBAHHBIN 3a9eT

3aKOHBI COXpaHEHMSsI B
MeXaHMKe

[IpoBeneHne KOCBEHHBIX M3MEPEHUN HMITYJIbCa
TeNa, KUHETUYECKOM M NMOTEHLMAIbHON YHEPTUU
TeJa, MOIIHOCTH CHJIbI; MPOBEACHUE OMBITOB IO
IPOBEPKE  NPEUVIOKEHHONM  TUIIOTE3Bl  IIPH
U3Y4YE€HUU PAaBHOYCKOPEHHOI'O MPSMOJIMHENHOTO
JBUKEHMS U B3aUMOJECHCTBUS TEII.

Onpenenenne aOCOMIOTHBIX U OTHOCHTEIIBHBIX

MOTPEIIHOCTEN MU3MEpPEeHU buznyecKux
BenuunH. OIeHKa TpPaHWI] TOTPEIIHOCTEH.
[IpoBenenue »HKcrepUMEHTa 1O CPAaBHEHMIO

HN3MCHCHHUA HUMITYJIbCa TCJIa ¢ UMITYJIbCOM CHIJIbI,
U3MEHEHHUS TOTEHIIMAILHON SHEPTUU MPY>KUHBI C
paboTOi CHITBI TPEHUSI.

HccrnenoBanne coxpaHeHUsT HMIyJbca TpHU
YOPYTrOM B3aUMOJEHCTBUU, COXPAHEHUS SHEPTUU
py CBOOOTHOM MaJICHHH.

Texyuuit KOHTPOJIb B hopme:

- IpaKTUYeCcKue padoThI;
-CaMOCTOATEIbHbIE PA0OTHI;
TECTUPOBAaHUS MO  TeMaM
JVICIATUTAHEL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B popme:
- YTEHHWe, NepecKas, Iualor,
cool1eHue Ha
npo¢eCCHOHATBHYIO TEMY

- i depeHpoBaHHBIN 3a4eT

Onpenenenue pabOTbl CHUJIBI  TPEHUS MIPH

JBUKCHHUH TEJa M0 HAKIIOHHOW TUIOCKOCTH.

HaGnronenne wu  OOBSICHEHHWE  PEAKTUBHOTO

JBHKCHUS.
OcHoBBI [IpoBenenne wu3MepeHHl mnapaMmeTpoB rasa, | Tekyuiuii KOHTpob B hopMe:
MOJIEKYJISIPHO- NPOBEJICHUE  MCCIEAOBAaHWH  3aBHCHMOCTEH | - MpaKTHYECKHe paboThI;
KHHETHYeCKOMH ¢u3nYecKuX BEJIUYUH U OMBITOB MO IMPOBEPKE | -CAMOCTOSITEIbHBIE padOTHI;
TEOpUH IPEMJIOKECHHOW  THUIOTE3bl  INIPU  M3YYECHHUM | TECTUPOBAaHUSA [0  TeMaM

YCTAaHOBJIEHMSI ~ TEIUIOBOTO  paBHOBECHS U | AUCLHUIUIMHBL

H30IIPOIECCOB B ra3ax.
Onpe/:[eneHHe a0COJIFOTHBIX M OTHOCHTENBHBIX

MOTPELIHOCTEN U3MEPEHUU ¢busnveckux
BenMuuH. OIlEHKa TpaHull [OTrPEUIHOCTEH.
OKCepUMEHTalIbHAsE ~ [IPOBEPKA  YPAaBHEHMUS

COCTOSIHUSI UJIeaJIbHOTO rasza. M3yuenue mozeneil:

- YCTHBIH OIIpOC;

HToroBbiii KOHTPOJB B (hopme:

- 4YTEHHWe, NepecKas, Ualor,
coo0IIeHnE Ha
po(heCCUOHATBHYIO TEMY

- nudepeHIMPOBAHHBIN 3a9eT
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JIBIDKCHUS YaCTHI[ BEIIECTBa, OpPOYHOBCKOTO
nBwxkeHus. omnbita llTepHa, kpucTammmueckux
PELIETOK.

Pemienne pacdy€THBIX 3a7a4 C SIBHO 3aJjaHHOM U
HESIBHO 3aJaHHOH (U3WYECKOH MOJIENbI0 C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (hOpMyI
MOJICKYJISIpHOU (pr3uku. Penienne kadecTBEHHBIX
3a/1a4.

TepMoguHamuka.
TenmoBble MAIIMHBI

N3mepenue yaenpHOM TEINIOEMKOCTH Pa3HBIX
BELIECTB, 1754 CpPaBHEHHE, IIPOBEJICHHE
UCCIIEIOBAaHUM  3aBUCHMOCTEH  (PU3MUYECKUX
BEJIMYMH U OIBITOB 10 IPOBEPKE MPENTIOKEHHON
TUIOTE3bI npu U3y4EeHUU IPOLIECCOB
TeriooOMeHa W aguabaTHOTO  Ipoliecca.
Omnpenenenne aOCONIOTHBIX M OTHOCHUTEIHHBIX
NOTPEIIHOCTEN WU3MEPEHUN buznyeckux
BenuuuH. OIlleHKa TpaHMI] TOTPEIIHOCTEH.
N3yuenne B3aMMOCBS3H JHEPruu
MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUSA U
TEMIEPATypbl KUIEHUs >XKUIKOCTe. M3yueHue
TEIUIOBBIX  JBHUTaTele ¢  HMCHOJIb30BAaHUEM
KOMIIBIOTEPHBIX MOJEIIEN.

UccnenoBanue pa3HbIX CHOCOOOB HW3MEHEHUS
BHYTpPEHHEH dHEpruM. Pemenne pacuéTHbIX 3a1a4
C SIBHO 3aJJaHHOM U HESBHO 3a/1aHHOM (PU3NYECKOM
MOJIEJIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u  Qopmyn  MosekylaspHON — u3MKM WU
TEPMOJUHAMUKH.

Pemenne kadecTBEHHBIX 3aj4ay, TPEOYIOIUX
IPUMEHEHNUs 3HaHUU Ha pV-auarpamme.

Texymmii KOHTPOJIb B hopme:

- IPaKTHYECKHEe PabOTEHI;
-CaMOCTOSITeIbHbIE PabOoThI;
TECTUPOBAHUSI MO  TeMaMm
JVICLIATUTAHBL,

- YCTHBIN ompoc;

HToroBeiii KOHTPOIH B hopme:
- 4YTeHWe, Tepeckas, auasor,
cool1eHne Ha
npodeccHoHaNbHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT

ArperatHblie
COCTOSIHHSI BeleCTBa.
®a3oBble Nepexoabl

HabGmionenne CBOMCTB HACHILIEHHBIX TapoB,
MaJIbIX JleopManuid, MPOBEICHHE KOCBEHHBIX
WU3MEPEHHUN yIEeIbHOM TEIUIOTHI TUIABJICHUS JIb/A,
abcomoTHON BJIQ)KHOCTH BO3/yXa,
Kod(huImeHTa MOBEPXHOCTHOTO  HATSDKCHHS,
moxys FOura.

N3ydyenne 3akoHOMEpHOCTEH HCHapeHUs U
KHIIEHUS J)KUJKOCTEHM, B TOM YHCIIE KUIEHUS IIPU

IIOHM>KCHHOM JaBJICHHUH, HarpeBaHUus n
IIJ1aBJICHUA KpUCTAJNITNICCKOI'O BCIICCTBA,
KalmnuJIJIAPHBIX SABJI CHHI71, CMadYuBaHUA.

IIpoBeeHue ONBITOB C MBUIbHBIMU INIEHKAMM.

Texymuii KOHTPOIIb B (hopme:

- IpaKTUYeCKHe padoThI;
-CaMOCTOATEIbHbIE Pa0OTHI;
TECTUPOBAaHUS MO  TeMaM
JVICIUATUTAHEL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B popMme:
- YTEHHWe, IepecKas, Iualor,
cool1eHue Ha
npoQeCCHOHATBHYIO TEMY

- nupdepeHIpOBaHHBIN 3a4eT

JJleKTpHYECKOe TmoJIe

[IpoBeneHre KOCBEHHBIX WM3MEPEHU U OMBITOB
M0 TPOBEPKE NPEMJIOKEHHOW THUIIOTE3bl MPHU
U3YYCHUU B3aUMOJICUCTBUS 3apsDKEHHBIX Ted,
3apsfa  KOHAEHCATOpa,  IOCIIEI0BaTEIbHOTO
COEIMHEHHS KOHJIEHCATOPOB.

Texyrmuit KOHTPOIB B hopme:

- IpaKTUYeCKHe padoThI;
-CaMOCTOSTEIIbHBIE paOOTHI;
TECTUPOBAaHUS 1O  TeMaM
JVCIIATUTAHEI,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJH B (hopMme:
- YTEHHWe, NepecKas, JHUalor,
coo0IIeHnE Ha
npo¢eCCHOHATBHYIO TEMY

- nudbepeHIMPOBAHHBIN 3a4eT

IMocTosiHHBINH
3JICKTPUYECKH TOK

IIpoBenenue mpsIMbIX W3MEPEHUM CHUJIBI TOKA U
HaIpsKEHUs!, KOCBEHHBIX W3MEPEHUI YIEIbHOTO

Texymmii KOHTPOJIb B (hopme:
- IpaKTUYECKHe padoThI,
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COIIPOTUBIICHHS, S/1C u BHYTPEHHETO
CONPOTUBIICHUsT MCTOYHHMKA TOKA, IPOBEIACHHUE
UCCIICIOBAaHUN  3aBHCUMOCTEH  (PU3UYECKUX
BEJIMYUH U OMNBITOB IO IPOBEPKE MPEIIOKEHHOMN
TUNIOTE3bl NPU M3YYCHUH ILENed IMOCTOSTHHOTO
TOKaA.

Omnpenenenne aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPELIHOCTEN MU3MEpPEHUI buznueckux
BenuuuH. OIlleHKa TpaHMI] [OTPEIIHOCTEH.
N3yuenue KOpPOTKOTO 3aMbIKaHUS
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBJICHUS. Pewenne
pacuéTHBIX 3a1ad C SIBHO 3aJaHHONM U HESBHO
3aJaHHOU buznIecKoit MOJIEJIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYII
IIOCTOSIHHOTO TOKa. PelleHne KauecTBEHHBIX
3a1a4, TpeOYIOIUMX NIPUMEHEHUs 3HaHUM U
3aKOHOB MOCTOSIHHOT'O TOKA.

OObsicHeHHE YCTPOWCTBA U MPUHIMUIIA JIEUCTBUS
amIiepMeTpa, BOJbTMETpa.

-CaMOCTOSATEIbHbIE PA0OTHI;
TECTUPOBAHUS O  TeMaMm
JMCIUTLTHHBL;

- YCTHBIN OMpoc;

HToroBslii KOHTPOIH B hopme:
- 4YTeHWe, MepecKas, auaor,
coo01eHue Ha
npodeccHoHANBHYIO TEMY

- muddepeHIPOBAHHBINA 3a4eT

Toxkn B pa3IHYHBIX
cpexax

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUH U
UCCJIEJOBAaHUN 3aBUCUMOCTEN MEXIY
(GU3NUECKUMU  BETUYMHAMH TPU  U3YyYCHHUH

MPOIIECCOB MPOTEKAHUS DJICKTPUYECKOrO0 TOKA B
MeTaJlIaX, JJIEKTPOJIUTAX W TOJIYIPOBOIHUKAX.
Omnpenenenne aOCOMIOTHBIX U OTHOCHUTENBHBIX

Texymmii KOHTPOJb B hopme:

- IPaKTHYECKHEe PabOTEHI;
-CaMOCTOSITEIbHBIE PabOoTHI;
TECTUPOBAHUSI O  TeMaMm
JUCIHUIIINHEIL

- YCTHBIH OIIpOC;

MOTPELIHOCTEN U3MEpPEHUN ¢uznueckux | UTorossiit KOHTPOJIb B (hopme:
BenuunH. OIlleHKa TIpaHull [OIPEHIHOCTEH. | - 4YTEHHE, IepecKas, IJuallor,
Habmionenne  smektponmsza,  uU3ydyeHHE U | cOoOIeHue Ha
OOBsICHEHHE  MPOBOJUMOCTH  3JIEKTPOJIMTOB, | MPO(HECCHOHAIBHYIO TEMY
JKCIEPUMEHTAIBHOE - i depeHIpoBaHHBIN 3a4eT
PDuznyeckuit IIpoBenenue KOCBEHHBIX uzMepenuil, | Texyumii KOHTpoJb B popme:
NMPAKTUKYM UCCJIEIOBAaHUM  3aBUCUMOCTEH  (U3UYECKUX | - IPAKTHUYECKHE paboThI;

BEJIMYMH, TPOBEPKA MPEUIOKEHHBIX THIIOTE3
(BpIOOp M3 paboOT, OMHMCAHHBIX B TEMAaTUYECKUX
pasnenax «YYeHHYEeCKHit 9KCHEPUMEHT,
nabopatopHble pabOThl, IPAKTUKYM))

-CaMOCTOSITEIbHbIE pabOTHI;
TECTUPOBAaHUS IO  TeMaM
JUCIUTLTAHBL,

- YCTHBIH OIpOC;

HroroBslii KOHTPONH B hopme:
- YTeHHWe, Nepeckas, IUajor,
cooOrieHne Ha
PO EeCCHOHATIEHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

MarbuuTHoe 10J1e

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH  CHIIbI
Awmmnepa, IIPOBEACHUE HCCIIEIOBAHUS
3aBHCUMOCTEH MEXIy buznyeckuMu
BCIIMYNHaAMHU u OIIBITOB 10 IMPOBEPKE
NPEUIOKEHHOW  TUMOTE3bl MPU  HU3YYCHHUH

NENCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM,  B3aUMOJIEMCTBUS  IPOBOJHHKA  C
MarHUTHBIM I1OJIEM.

Omnpenenenue aOCOMIOTHBIX U OTHOCUTEJBHBIX
MOTPELIHOCTEN U3MEPEHUU ¢busnveckux
BenMuuH. OIlEHKa TpaHull [OTrPEUIHOCTEH.
HccnenoBanne MarHUTHOIO MOJISL HOCTOSTHHBIX
MarHuTOB, CBOWCTB (heppOMarHeTUKOB.

Texyrmuit KOHTPOIB B hopme:

- IpaKTUYeCKHe padoThI;
-CaMOCTOATENIbHBIE paOOTHI;
TECTUPOBAaHUS 1O  TeMaM
JVCIIATUTAHEI,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJH B (hopMme:
- YTEHHWe, NepecKas, JHUalor,
coo0IIeHnE Ha
npo¢eCCHOHATBHYIO TEMY

- nuddepeHITMPOBAHHBIN 3a4eT
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Omnpenenenue ycioBUi MPUMEHUMOCTH MOJIEIH
OJTHOPOJJHOI'O MAarHUTHOTO MOJISI.

DJIeKTPOMATHUTHas [IpoBenenne  uccnenoBanus  3aBucuMoctell | Tekymuii KOHTPOb B hopme:
HHIYKIUS (U3MUECKUX BEIUYMH U OIBITOB IO IPOBEPKE | - MPAKTHUECKUE paboThl;
OPEVIOKEHHOM  THUIIOTE3bl IPU  W3YYEHHUH | -CAaMOCTOSTEIIbHBIE PaOOTHI;
SBJICHUS AJEKTPOMAarHUTHOU UHAYKLIHW. | TECTUPOBAaHUS IO  TeMaM
Omnpenenenne HHAYKIMY BUXPEBOTO MArHUTHOTO | TUCHUIUIMHBI;
HOJIS. - YCTHBIHU OIIPOC;
Omnpenenenne aOCONIOTHBIX M OTHOCHUTENBHBIX | ITOTOBBIN KOHTPOJb B hopMe:
HOTPEIIHOCTEN WU3MEPEHUN ¢bu3nyeckux | - 4YTeHwe, Iepeckas, IUaJor,
BeanurH. O1leHKa rpaHuI] IOTPEIIHOCTEH. coo01eHue Ha
OKcnepuMeHTalbHOe U3ydeHue npasuia JleHna. | npoecCHOHAIbHYIO TEMY
HccnenoBanue SBJICHUS CAaMOMHIYKINH, | - TU(PEpEeHIIIPOBAHHBIN 3a4eT
3aBucuMocTd DJ[C caMOMHIYKIHUU OT CKOPOCTH
U3MEHEHUs CWwiIbl ToKa B 1enu. W3ydeHue
najeHusi MarHuta B aJIIOMMHHUEBOM (MeIHON)
TpyOe. COopka MOAEIHU IIIEKTPOMATrHUTHOTO
re”eparopa.
Pemienue pacy€THbIX 3aa4y C SIBHO 3aJaHHOU U
HESIBHO 331aHHON (PM3MYECKON MOJIENIbIO.
MexaHnnuyeckue [IpoBenenue KOCBEHHBIX nu3Mepenui, | Texymuii KOHTPOIIb B popme:
KoJIeOaHus VICCIIEJOBAHUS 3aBUCUMOCTEN MEX]Y | - IpaKTUYecKue padoThl;
¢u3NYeCcKUMU BEIMYMHAMU U  ONBITOB IO | -CAMOCTOSITEJIbHbBIE pa0OTHI;
IPOBEPKE  INPEUIOKEHHOM  TUIIOTE3bl  IPH | TECTUPOBAHMA 1O  TEMaM
U3YYE€HUU KOJIEOAHUI HUTSHOTO U MPYXUHHOTO | TUCHUIUIUHBI;
MasiTHUKOB, BBIHY)KIEHHBIX U 3aTyXaloIllUX | - YCTHBIN OIIPOC;
MEXaHUYECKUX Kose0aHui. Onpenenenne | UTorosblii KOHTPOJIbL B popMe:
aOCOJIIOTHBIX M OTHOCHTENBHBIX IOTPEIIHOCTEH | - uYTeHWe, Iepeckas, IHajor,
n3MepeHnii  pusmdeckux BenmmuuH. OreHKa | cOOOIIeHNe Ha
IPaHULL MOTPEIIHOCTEM. Habmtonenue | npodeccuoHanbHyo TeMy
HE3aBUCHMOCTH TIEpUOJa MallbIX KoJiebaHui | - quddepeHIrpOBaHHbBIN 3a4eT
Ipy3a Ha HUTU OT aMIUIMTYABIL.
OuexkTpomarauTHbie | [IpoBenenne  kocBeHHbIX — u3MepeHuil U | Tekyuuii KOHTpoJb B hopme:
KOJ1e0aHUA UCCIICIOBAaHUA ~ 3aBUCHUMOCTEH  (PU3UYECKUX | - IPAKTHUYECKUE paboThI;
BEIMYMH IIPU M3YYCHUU 3JIEKTPOMArHUTHBIX | -CAMOCTOSTENIbHbIE PAOOTHI;
KOJICOAHUH U LieTnei MepeMEHHOT0 TOKa. TECTUPOBaHUA 1[I0  TeMaM
OmnpeneneHue aOCONIOTHBIX M OTHOCUTEIBHBIX | JUCLIMIUIMHBL,
IOTPELIHOCTEN U3MEPEHUU ¢u3nUecKux | - yCTHBIN OIPOC;
BenuuuH. OreHKka TpaHWI] morpemHocTed. | UToroesiid KOHTPOJIb B hopme:
N3yueHne ycTpolicTBa M IPUHLUIA JEUCTBUSA | - 4YTEHHME, IIepecKas, AUAJIor,
TpaHnchopmartopa. Hab6monenue | coobmenue Ha
AJIEKTPOMATrHUTHOI'O PE30HAHCA. npo¢eCCHOHATBHYIO TEMY
N3yueHne ocuMUIOrpaMM 3JIEKTPOMArHuUTHBIX | - A HepeHInpoBaHHbIN 3aueT
KoJIe0aHMil.
Mexannuyeckue u | Habmonenne oGpa3oBanus u pacnpoctpaHeHus | Tekymuii KOHTposb B popMe:
3J1eKTPOMArHUTHbIE TIOTIEPEYHBIX M MPOAOJIBHBIX BOJH, OTPAXKECHUS U | - IPAKTHYECKUE pabOTHI;
BOJIHBI npenoMIIeHusl, UHTepdEepeHIurn U AU(PaKIUH | -CaMOCTOATENIbHbIE PA0OTHI;

MEXaHUUYECKUX BOJH, aKyCTHYECKOIO PE30HAHCA,
CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C
aMIUTUTYAON M 4acTOTOM Konebanuid. Vzyuenue
CBOWCTB y/bTpa3ByKa U €ro NpUMEHEHHUs.

HccnenoBanne  CBOICTB — 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)K€HME, MpeJOMIIEHHE, MOJsApU3aLus,
mudpakuus, uHTepdepennus. OOHapyxeHue
UH(PPaKpPacCHOro u yIbTPauoJIETOBOTO

TECTUPOBAHUS 1O  TeMaM
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

HToroBbIii KOHTPOJB B (hopme:

- 4YTEHHEe, TepecKas, JUajor,
coo0IIeHnE Ha
po(heCCUOHATBEHYIO TEMY

- mudbepeHITMPOBAHHBIN 3a9eT
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m3nydyeHnii.  CpaBHeHHe
3JIEKTPOMATrHUTHBIX BOJIH.
Ornpenenienne ycnoBUN MPUMEHUMOCTH MOJIETH
rapMOHHMYECKOW BOJIHBI. Penienne kauecTBEHHBIX
3a/1a4, TPeOYIOMIMX IPUMEHEHUS 3HAHUH TI0 TeMe
«MexaHn4ecKue M 3JEKTPOMArHUTHBIE BOJIHBDY.
M3ydenue napamMmeTpoB 3ByKOBOM BOJIHBI.

MEXaHHUYCCKUX n

Onrtuka Habmronenue ontuueckux siBneHui, nposenaeHue | Tekyuuii KOHTpoib B hopMe:
KOCBEHHBIX U3MEpEeHUil, UCCIIEIOBAHUS | - IPAKTUYECKUE paOOTHI;
3aBUCHUMOCTEN (U3MUYECKUX BEIMYUH U OMBITOB | -CAMOCTOATEIbHBIE PAOOTHI;

[0 TpPOBEPKE MPEMAJIOKEHHOM THUIIOTE3bl IPH | TECTUPOBAHMS MO  TEMaM
W3YYEHUU SBJIICHUM TNPEIOMJIEHUS CBE€Ta Ha | JUCUHUIUINHBI,
IpaHuIE pa3ziena IByX Cpejl, IPEeJOMIIEHUs CBETa | - YCTHBIN OIpoc;
B coOuparomeid ¥ pacceuBamlled auH3ax, | UTOroBelid KOHTPOJIb B hopme:
BOJIHOBBIX CBOICTB CBeTa. - YTEeHHWe, Nepeckas3, IUajor,
coo01IeHne Ha
po(heCCHOHATIEHYIO TEMY
- mudepeHIMPOBAHHBIN 3a9eT

OcHoBBI [IpoBeneHne KOCBEHHBIX H3MEPEHHUI UMITyIbca U | TeKymuii KOHTpoIb B hopme:

CHEeNHMAJIBHON TEOPHUM | DHEPIUH PENSATUBUCTCKUX YacTULL (mo | - mpakTUYecKue paboThI;

OTHOCUTEJIbHOCTH dororpadusiM TPEKOB 3apsHKEHHBIX YACTHUI[ B | -CAMOCTOSITEIIBHBIE paOOTHI;
MarHUTHOM TIOJIE). TECTUPOBAaHUS MO  TeMaM
Anamm3 u onucaHue (U3NYECKUX SBICHUH C | IUCIUILUINHEL;
UCIIOJB30BAHUEM  IIOCTYJIATOB  CHELMAJIBHOM | - YCTHBIN OIIPOC;

TEOpUHU OTHOCUTEIbHOCTH. O0Onsicuenue | UToroBeiii KOHTpOJH B hopme:
NPUHIUIA JEHCTBUS CIYTHUKOBBIX MPUEMHHUKOB, | - YTEHHUE, MEpecKas, JUajor,
YCKOpUTENEH 3apsSyKEeHHbBIX YaCTHII cool1ieHue Ha
npoQeCCHOHATBHYIO TEMY
- nuddepeHpoBaHHBIN 3a4eT

KopnyckyasipHo- IIpoBenenue KOCBEHHBIX u3Mepenuit, | Texymuii KOHTPoOIIb B popme:

BOJIHOBOIi 1yaJIn3m UCCIICJOBAHUS 3aBUCUMOCTEN MEXY | - IpaKTUYeCKue padboThl;
GU3MYECKUMU  BEIMYMHAMU TIPU  U3YYCHHH | -CAMOCTOSITEIBHBIE pa0OTHI;
SIBJICHUS dboTtorddekra. OmpeneneHue | TECTUPOBAHUA O TeMaM
a0CONIOTHBIX W OTHOCHTEIBHBIX IMOTPEIIHOCTEH | NUCIUTUIMHEI;

u3MepeHnii  pusmyeckux BenuumH. OleHKa
IpaHML] IMOrpelmHocTed. PemeHne pacd€THbIX
3aJa4 C SIBHO 3aJaHHOM M HEIBHO 3aJaHHOU

- YCTHBIN 0Mpoc;
HToroBslii KOHTPOJH B hopme:
- YTeHWe, Nepeckas, IUajor,

¢u3MUecKoil  MOAENBI0 C  HCIOJIb30BAaHUEM | COOOIICHUE Ha
OCHOBHBIX 3aKOHOB U (opmyn 1o Teme | IpopeCCHOHANBHYIO TEMY
«KBaHTOBBIE SBICHUM. - muddepeHIMPOBAHHBIN 3a4eT
Pemenne kadecTBEHHBIX 3aja4y, TPEOYIOLINX
NpUMEHEHUs1 3HaHUM 1o TeMe «KBaHTOBBIE
SIBJICHUSD. Onpenenenue YCJIOBUM
MPUMEHUMOCTH KBAHTOBOW MOJIEJH CBETA.

®du3uka aroma Onpenenenne  JUIMHBI ~ BOJIHBI  JiazepHoro | Tekymuii KOHTpoJb B hopMe:
U3ITy4YEHUS. - IPaKTUYEeCKHe padoThI;
Habmroienue nuHeiiuaThiX CIEKTPOB. -CaMOCTOSTEIbHbIE PAaOOTHI;
HccnenoBanue CIIEKTpa pPa3peKEHHOTO | TECTUPOBAaHUS IO  TeMaM
aTOMapHOT0 BOJOPOJIa M U3MEPEHUE MTOCTOSSHHOM | TUCIUIUINHBI;
PunGepra. - YCTHBIH OIpOC;

N3yuenue ycrpoiicTBa M JACHUCTBHUS CUETUMKA
MOHM3MpYIOIMX YacTull. OnpeseneHue yCcaoBHUi
NPUMEHUMOCTH Mozenu atoMa Pesepdopaa.
OObsicHeHNEe IPUHLIMIIA IEUCTBUS CIEKTPOCKOIA,
Ja3epa, KBAHTOBOTO KOMIIbIOTEPA.

HToroBbIii KOHTPOJB B (hopMme:

- YTeHWe, Tepeckas, IUaJor,
coo0IIeHnE Ha
po(heCCUOHATBEHYIO TEMY

- nudepeHITMPOBAHHBIN 3a9€T
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AHanu3 KBAHTOBBIX TMPOLECCOB HAa OCHOBE
NIEPBOT0 ¥ BTOPOro NocTysatoB bopa

duzuxka ATOMHOI'0
SIAPa ¥ 3JIeMEeHTAPHBIX
YacTHII

[IpoBenenune naMepeHuii paguoakTUBHOTO (oHA C
UCIIOJIb30BAaHUEM JIO3UMETPA M HUCCIEAOBaHUE
TPEKOB dYacTHUI] (IO TOTOBBIM (oTorpadusm).
N3yuenue MIOTJIOIICHUS Oera-yacTuil
AIIOMUHHUEM.

Ornpenenenne ycnoBUi NMPUMEHUMOCTH MOJEIU
aTOMHOTO s1/1pa.

AHanmu3 W ONHCAaHWE SIEPHBIX peakuud ¢
UCIIOJIb30BAaHUEM IIOHATUH MAaccOBO€ YHCIO H
3apsl  sAapa, SHEpPrus CBS3M  sA1pa, 3aKOHOB
COXpaHEeHUs 3aps1/1a, MaCCOBOIO YUCIIA U DHEPTUHU
B SIJICPHBIX PEAKIUAX, 3aKOHA PaJTUOAKTUBHOTO
pacnaja.

Texymmii KOHTPOJIb B hopme:

- IPaKTHYECKHE PabOTBHI;
-CaMOCTOSITEIbHbIE PabOoThI;
TECTUPOBAHUS O  TeMaMm
JVICIUTUTAHBL,

- YCTHBIN 0Mpoc;

HToroBeiii KOHTPOIH B hopme:
- 4YTeHWe, Mepeckas, aualor,
coo01eHue Ha
npodeccHoHaNbHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

J1eMeHTBI
ACTPOHOMUM "
acrpodusuxku

Hab6mronenue 3BE3qHOoro Heba HEBOOPYKEHHBIM
r1a3oM C HCHOJb30BAHHEM KOMIBIOTEPHBIX
NPWIOKEHUN JUIsI  ONPENEICHUS MOJOXKECHUS
HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be31usi CeBEepHOro MoJyliapus U
ApKUE 3BE3MBL.

Ha6monenne B Tenmeckon JlyHbl, TUTaHeT,
TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUN. Y4acTue B
JIUCKYCCUU O POJU aCTPOHOMHUH B COBPEMEHHOU
KapTHHE MHpPA, B MPAKTHYECKOW NESITEIBbHOCTH
YeJoBeKa U JAJbHEWIIEM HAayYHO-TEXHUYECKOM
pa3BUTHH.

Texymuii KOHTPOIb B hopme:

- IpaKTUYECKUE paboTHI;
-CaMOCTOsITeIbHbIE PaboThI;
TECTUPOBAaHUS [0  TeMaM
JUCLIUILINHBL,

- YCTHBIH OIIpOC;

HrtoroBslii KOHTPOIJb B hopme:
- YTeHWe, Nepeckas, IUajor,
cooO1eHue Ha
PO EeCCHOHATIEHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

dusnyeckuii
NMPAKTUKYM

[IpoBenenue KOCBEHHBIX HU3MEpEeHUi,
HCCIENOBAaHUN  3aBUCHMOCTEU (bU3UIECKUX
BEJIMYMH, TMPOBEPKA MPEIJIOKEHHBIX THUIOTE3
(BBIOOp M3 pabOT, ONMHMCAHHBIX B TEMATHYECKUX
paszenax «Y4eHUYECKUI JKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM)))

Texymmii KOHTPOJIb B (hopme:

- IPaKTHYECKHE PabOTHI,
-CaMOCTOSITeIbHbIE PaboThI;
TECTUPOBAaHUS 10  TeMaM
JTVCLUIUIMHBL,

- YCTHBIN OMpoc;

HToroBslii KOHTPOIJH B hopme:
- 4YTEHHWe, TepecKas, IUalIor,
cooOrieHne Ha
PO eCCHOHATIEHYIO TEMY

- muddepeHIIMPOBAHHBIN 3a4eT
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