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1. OBIIAS XAPAKTEPUCTUKA PABOYEW IPOIrPAMMBI
OBIIEOBPA3OBATEJABHOM JUCHUILIUHBI «®U3UKA»

1.1. Ob6aacTs npuMeHeHus1 padoveil MPOrpaMmbl

Oo6meoOpa3oBatenbHas auciumuinHa «®dusmukay sBiseTcs 00s3aTenbHON
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa3oBaTeIbHOW MpOTrpamMMmbl B
cootBeTrcTBUM ¢ PI'OC CIIO mo crienmansHocT 19.02.11 Texnonozus npodykmos
HUMAHUSL U3 PACMUmMENbHO20 Cblpbsl, pealn3yeMoil Ha 0a3e OCHOBHOTO OOIIEro
oOpazoBanus. [ucuumnnna «®usnka» u3ydaercs Ha mepBoM Kypce B 1 u 2 cemectpe.
[Iporpamma pa3pabotana Ha ocHoBaHuu TpeboBanuit @®I'OC cpeanero o0Orero
00pa3oBaHus ¢ y4eToM MpophecCHOHANBHOM HAMPABIEHHOCTH T0Ty4aeMOi CIIELUATbHOCTH.

[Tpu ocBoenuu cnennanbuoctu 19.02.11 Texnonozus npodykmos numanus
U3 pacmumeibHo20 cbipbs GU3NKa uzydaercs B ooreme 98 yacos.

[IpodunbHas cocTapisitoliasi OTpaxaeTcs B TpPeOOBAaHMAX K IOJTOTOBKE
0OyYaroIMXCs B YACTH:

- 0011IeH CHCTEMBI 3HAHUI: aKTyaJIbHBIC PHUMEPHI UCTIONB30BAHUS (PH3UIECKUX
U7e U METOJIOB B TPO(ECCUOHATBHOM eI TETLHOCTH;

- TMPaKTUYECKOTO HCIOJb30BaHUSI MPUOOPETEHHBIX 3HAHMA W yMEHHIA:
VHIVMBUAYAIbHOIO Y4YeOHOrO OIbiTa B TOCTPOCHUHM  (PU3MYECKHX MOJETEH,
BBITIOJTHEHUH MCCIIEIOBATENHCKUX U TIPOEKTHBIX paboT.

Pabouas mporpamMma yueOHON JUCHUIUIMHBI MOXET OBITh MCIIOJIb30BaHA MPU
MOATOTOBKE TEXHUKA-TEXHOJIOTA.

1.2. llesan v muIaHUPyeMble Pe3yJIbTaThl 0CBOCHHUS JUCHUIJINHBI:
1.2.1. leam 1 3a5a4y JTUCIHUATIMHBI:

Conep:xxanne  mnporpamMmbl  0011e00pa30BaTEIbHON  JUCHUIJINHBI
@u3nka HANPABJIEHO HA IOCTHKEHHE CJIeYIOIIHUX Lesei:

* ¢hopMHpOBaHUE Y O0YUaAIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAUYMMOCTH (DU3UYECKUX 3HAHUU JUISI COBPEMEHHOTO KBaTH(HUIIMPOBAHHOTO
CHELMATUCTA NP OCYIIECTBICHUH €r0 MPOo(heCCHOHATLHOMN NesSTEIbHOCTH;

* (hopmupoBaHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;

* OBJAJCHHE CHenu(UUecKol  CUCTEMON  (PU3MYECKUX  MOHATHIA,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

* OCBOEHHE OCHOBHBIX (PM3MUECKUX TEOPUIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

*OBJIaJICHUE OCHOBHBIMM METOJIaMM HAYYHOIO T[O3HAHUS TPHUPOIBI,
UCIOJIb3yeMbIMU B (pu3uke (HaOMIOAEHUE, ONMMCAHUE, U3MEPEHUE, BBIIBIXKEHHE
TUIO0TE3, MPOBEJCHUE SKCIIEPUMEHTA);

* OBNIAQJICHUE YMEHMSIMHU 00pabaThiBaTh JAHHBIE SKCIEPUMEHTA, OOBSICHIThH



MOJIyYeHHbIE PEe3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (QPU3NYECKUMU
BEJIMYMHAMU B HA0JIFO1A€MOM SIBJIICHHUH, JIEIATh BHIBOJBI,

* ¢opMupoBaHHE yMEHHS pemaTh (U3MUECKHUE 3a/JaYd Pa3HBIX ypPOBHEH
CIIOHOCTH;

* pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce MpuoOpeTeHHsI 3HAHUM ¢ UCTIOTIB30BAHUEM PA3TUYHBIX

WMCTOYHUKOB HH(POPMAIIMHA U COBPEMECHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHIA;
yMeHui  GopMyIuMpoBaTh U OOOCHOBBIBaTH COOCTBEHHYIO TMO3UILUIO  TIO
OTHOUIIEHUIO K Pu3nyeckoi nHpopMaIuy, MoJydyaeMor U3 pa3HbIX HCTOYHUKOB;

* BOCIIUTAHKUE YyBCTBA FOPAOCTHU 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca O/l «®Pusuka» npeanoaraer pemieHue CJeIyHIuX
3ajad:

e npuoOpereHue 3HaHUN O (QyHAAMEHTAIbHBIX (U3MYECKUX 3aKOHaX,
JeXalllUX B OCHOBE COBPEMEHHOW (PU3MYECKON KapTUHBI MHpa, HPHUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX MPOILIECCOB, O Hanboee
BA)KHBIX OTKPBITUSAX B 001acTH (PM3UKHU, OKA3aBIIUX OINPEIEISIIONIEe BIMSIHUE HA
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

® [OHMMaHHWE (PU3MYECKOM CYUIHOCTH  SIBJICHMH, MPOSBISIOLIUXCA
IIPOU3BOJICTBEHHON JEATEIbHOCTH;

® OCBOGHME CIOCOOOB  HCMOJb30BaHUS  (PUBMYECKUX 3HAHUW IS
NPaKTUYECKUX M NpOPECcCHOHANbHBIX  337a4, OOBACHEHHS  SBJICHHU
MPOU3BOJACTBEHHBIX W TEXHOJOTMYECKHX MPOLECCOB, MNPUHLIMIIOB JAEUCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOUCTB, oOecrieueHus: 0€30MacHOCTH MPOU3BOCTBA
Y OXpaHbl IPUPO/IbI;

e (opmupoBaHue yMEHHH  pemiath  y4eOHO-TIPAaKTHYECKHE  3aJlayu
bu3nyecKoro cofepx aHus ¢ yu€ToM NpopeccHOHaTbHON HaNpaBICHHOCTH;

e puoOpeTeHue OoMnblTa MO3HAHWA U CaMOIO3HAHWSA, YMEHUU CTaBUTh
3aJlayy ¥ pelaTh NpodseMsbl ¢ y4€ToM NpodhecCHOHaIbHON HANPaBIEHHOCTH;

e (opmupoBaHMe yMEHMI HCKaTh, AaHAIU3UPOBATHL U 00pabaTHIBATh
¢busnueckyro nHGOpMALIHIO C Y4ETOM MpodheCcCHOHATBHON HAIIPaBIECHHOCTH;

® [OJrOTOBKAa OOYyYarOmIMXCS K YCIEUIHOMY OCBOEHHUIO JUCIUIUIUH U
MoayJeld MpoPEecCHOHANBHOIO IHKIA: (OPMUPOBAHHE Y HUX YMEHUH M OIbITA
NeSITEIbHOCTH, XapaKTepHBIX Uil mpodeccuil / TOIKHOCTEH CIy>KaIllUX WM
CHEeLMAbHOCTEH, TMOJIydyaeMbIX B  NPO(ECCHOHANBHBIX  00pa30BaTEIbHBIX
OpraHu3alusIX;

® MOATOTOBKa K (OPMUPOBAHUIO OOMIMX KOMIETEHIMH OyIymiero
CHelUaIncTa: €caMooOpa3oBaHMs, KOMMYHHUKAIUU, TMPOSBICHUS TPakITAHCKO-
[IaTPUOTUYECKON IMO3ULIUU, COTPYAHUYECTBA, IPUHATUS PELICHUN B CTaHAAPTHOU
U HECTaHJApTHOM CHUTyalMsX, TMPOCKTUPOBAHUS, TMPOBEACHUA (HUIUUECKUX
u3MepeHuit, d3(P¢eKTuBHOTO W  0E30MaCHOTO  HWCIOJb30BAaHUS — PA3THUIHBIX
TEXHUYECKUX YCTPONCTB, COONIIOJIEHUS TPAaBHJ OXpaHbl TpyAa MpH padoTe C
¢busznyeckuMu npubdopamMu 1 000PYJOBAHUEM.



Oco0OeHHoCTh (OPMHUPOBAHUSA COBOKYIHOCTH 3a/1ay U3Y4YeHUS (PU3UKHU JJIs
CUCTEMBl  CpelIHEro MpodEeCcCHOHATBPHOTO  OOpa3oBaHMs — 3aKJIIOYAeTCs B
HEOOXOJIMMOCTH peanu3anuu TPo(hecCHOHaTLHON HAIMPaBICHHOCTH PEIIaeMbIX
3a7a4, yuéra 0cOOEHHOCTEH chephl ACSITENFHOCTH Oy IyIIUX CIIECIUATHCTOB.

B peE3yJabTaTEC OCBOCHUA TUCIHUIIJINHBI oﬁyqamumﬁm JOJIKEH 3HATh.

* CMBICA HOHATHUN: (QU3NYECKOE SBJICHHE, THUIOTE3a, 3aKOH, TEOpHUs,
BELIECTBO, B3aMMOJCHMCTBHE, AJIEKTPOMArHUTHOE II0JIe, BOJIHA, (OTOH, aToM,
aTOMHOE S1IpO, MOHU3UPYIOIINE U3ITYyYEHUS;

* CMbICI (DU3MYECKUX BEJIMYMH: CKOPOCTh, YCKOpDEHHME, Macca, CHJIa,
UMIYJbC, paboTa, MEXaHMYECKas HHEPIHsi, BHYTPEHHSS HHEPrusi, aOCOIIOTHas
TEMIIepaTypa, CpedHss KHHETHYECKas SHEpPrus 4YacTULl BELIECTBA, KOJWYECTBO
TEIUTIOTHI, JIEMEHTAPHBIN dJIEKTPUUECKUI 3apsiz;

* CMbICI (U3HYECKMX 33aKOHOB KIJACCUYECKOM MEXaHUKH, BCEMHPHOTO
TATOTEHUs, COXPAHEHHUS DSHEPrUM, UMITyJbca U JJIEKTPUYECKOro 3apsja,
TEPMOJIUHAMMKH, JIEKTPOMArHUTHOU UHAYKIUHU, (OTOIPPeKTa;

* BKJIQJ, POCCHMCKMX U 3apyOEKHBIX YUYEHBIX, OKa3aBIIUX HauOOJIbIIEe
BJIMSIHUE HA Pa3BUTHE (PU3UKU;

B pe3yabTaTe 0CBOEHHS IUCHUIINHBI 00YYAIOIIUICS T0JI7KEH YMETh:

* POBOJIUTH HAOJIOICHNS, TUIAHUPOBATH U BHITIOJHSITH SKCIIEPUMEHTHI;

* BBIJIBUTATh TUIOTE3bI U CTPOUTH MOJICIIH;

*IIPUMEHSTh TIOJyYCHHbIE 3HaHUS 10 (Qu3uke 11  OOBSICHEHHS
pPa3HOOOpa3HBIX (PU3UUYCCKUX SIBJICHUI U CBOMCTB BEIIECTB;

* MPAKTHYECKH UCTIOIB30BaTh (PU3NUECKHE 3HAHUS;

* OIICHUBATH IOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(POPMAIIHH;

*HCTIONIb30BaTh MPUOOPETEHHBIC 3HAHWS W YMCHHS IS pEIICHUS
NPaKTUYECKUX 3aJad TOBCEAHEBHOM JKM3HU, o0ecreyeHus: Oe30MacHOCTH
COOCTBEHHOW KW3HHM, PAIlMOHAIBHOTO TPHUPOIOINOIL30BAHUS W  OXPaHBI
OKPY’KarOIIEH CPEBI;

* OIUCHIBATH U OOBICHATH (DU3UUCCKUE SBIICHHUSI M CBOMCTBA TEN: CBOMCTBA
ra3oB, OKHJIKOCTEM W  TBEPABIX TeJl, DJIEKTPOMArHUTHYIO  HHIYKIIHIO,
pacnpocTpaHEHHE dSJICKTPOMArHWTHBIX BOJH, BOJIHOBBIE CBOWCTBA CBETA,
U3ITyYCHHUE U TIOTJIONICHHE CBeTa aTOMOM, (HoTod(PdeKT;

* OTJIMYATh TUTIOTE3bI OT HAYYHBIX TEOPHIA;

* JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTATBHBIX JTAHHBIX;

* MPUBOJUTH MIPUMEPHI, TTOKA3BIBAIOIIHE, YTO: HAOIIOMACHUS M DKCIIEPUMEHT
SIBIISIFOTCS. OCHOBOW IS BBIIIBIDKEHUSI TUTIOTE3 W TEOPUM, TIO3BOJISIOT MPOBEPHUTH
UCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; (DM3MUECKas TEOpUS TAET BO3MOXKHOCTH
OOBSICHATH M3BECTHBIE SBJIICHUS TIPUPOJIBI M HaydHbIE (DAKTHI, IPEICKA3BIBATH €IIIE
HEU3BECTHBIC SBIICHUS;

* IPUBOJIUTH IPUMEPHI IPAKTHUECKOTO UCTIOIB30BAHUS PU3NICCKUX 3HAHUM:
3aKOHOB MEXAaHWKH, TEPMOJAMHAMUKH ¥ DJJIEKTPOJWHAMUKA B DHEPIEeTHKE;



pPa3IMYHBIX BHJOB DJJICKTPOMArHUTHBIX W3JIy4YEHUH [JIs Pa3BUTUA paau0 U
TEJIEeKOMMYHUKALMK, KBAaHTOBOM (HU3MKA B CO3JAHUU SAJECPHON DSHEPreTUKH,
JIa3€pOB;

* BOCIHPUHMMATh M HA OCHOBE IMOJYyYEHHBIX 3HAHUM CaMOCTOSITEIBHO
olleHMBaTh WH(pOpMaIuio, cojepxkamnryrocs B coodmenmsix CMU, UutepHere,
Hay4YHO-TIOITYJIIPHBIX CTATHSX;

* TMPHUMEHSTH MOJYYCHHbIC 3HAHUS JIJIS perieHns (PU3NUEeCKHX 3ajay;

* ONpenensaTh XapakTep (usumyeckoro mporecca no rpaduky, Tabdiule,
bopmyne*;

* M3MEpATh psiA  (PU3NYECKUX BEIWYMH, TIPEJCTaBIsAs  Pe3yJIbTaThl
MU3MEPEHUN C YYETOM MX MOTPEMIHOCTEM.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHS 001Ie00pa30BaTeIbLHOM
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHHEe TUCUUILIMHA UMeET ITpU GopMHupoBaHuU U pazBuTur OK
u IIK. Tlpu wusydyennn gucuuiuinabl «Dusuka» y CTyIeHTOB (QOPMUPYIOTCSH
CIEAYIOIIME KOMITETCHIIMH

Kona HaunmeHnoBaHue pe3ysibTata 00y4eHUs

Boibupars  cmocoObl  pemieHuss — 3amad  mpodeccuoHambHON
NEATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 01.

Hcnons30BaTh  COBpEMEHHBIE  CpPEICTBAa IIOMCKA, aHauu3a W
OK 02. | uaTtepnperanuu HHPOPMAIMH, U UHPOPMAIIMOHHBIE TEXHOJIOTHH IS
BBINIOJIHEHHUSI 33724 MPOPECCHOHAIBHOM JAESITEIbHOCTH.

[InanupoBaTh W peaNM30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBLHOE U
JUYHOCTHOE pa3BUTHE, MPEINPUHUMATEIBCKYIO JAEATeIbHOCTh B

OK 03. . .
npodeccuoHalbHON cdepe, HCIONB30BaTh 3HAHUS 110 IPABOBOM U
(bMHAHCOBOM I'PaMOTHOCTH B Pa3JIMYHBIX )KM3HCHHBIX CUTYaIIUsX.

OK 04 D¢ heKTHBHO B3aWMOJICHCTBOBATh W paboTaTh B KOJJICKTHBE U

KOMaHJIe.

OcCyIecTBiIsITh YCTHYIO M TNHUCHBMEHHYI0 KOMMYHHUKAIMIO Ha
OK 05. | rocynapctBeHHOM si3bike  Poccuiickoii  @epepanuu ¢ y4eToM
0CcO0EHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA.

CopelicTBOBaThH COXPaHEHUIO OKpyKaroen cpenpl,
pecypcocOepexeHuo, MPUMEHITh 3HaHUA 00 M3MEHEHHH KIUMaTa,
MPUHITUIIBEI OEPEKITUBOTO MPOU3BOJICTBA, YPHEKTHBHO JCHCTBOBAThH B
YPE3BbIYANHBIX CUTYaIIHSIX.

OK 07.

OcyiecTBIATh ~ TEXHUYECKOE  OOCIY)KMBAaHHE  TEXHOJIOTHUYECKOTO
[IK1.1 | o6opynoBanus Jjisi MPOU3BOACTBA MPOMAYKTOB MUTAHUS M3 PACTUTEIHLHOTO
CBIPbsi B COOTBETCTBHH C SKCIUTYaTallMOHHOW JOKYMEHTAIUEH.




Koa
U HAUMEHOBaHHe
(popmupyembIx
KOMIIeTeHIInii

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS IPOrPAMMBI 110 M CHMILJIMHE

O6mmue!

JMCHAIIMHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
PUMEHHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTPaKaTh B 4YacTH
TPYZOBOI'O BOCIIUTAHMUS:
- TOTOBHOCTb K TPyAy, OCO3HaHUE LIEHHOCTU MacCTEpCTBa,

TPYZIOJIO0HE;

- TOTOBHOCTh K aKTHBHOU JIeSITeILHOCTH
TEXHOJIOTHYCCKOM

n COLIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHHUIMUPOBATh,  I[UIAHUPOBAaTH M CaMOCTOSITEJIbHO

BBITIOJIHATH TAKYO JEATEIbHOCTD;
- WHTEpeC K pa3nuyHbiM chepam mpodecCHOHATBLHON
JIeSATEIbHOCTH,

-  TOTOBHOCTH M  CIOCOOHOCTH K  00Opa3oBaHHIO
¥ caMOOOpa30BaHHUIO Ha MPOTSHKEHUH BCEH JKU3HHU,
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
Ognanenue YHHBEPCAJTbHBIMU y4eOHBIMU
IIO3HABATCIIbHBIMU I[eﬁCTBHSIMHI

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

CaMOCTOATENILHO (OPMYJTHUPOBATh W  aKTyalU3WPOBAThH
npooemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHaBJIMBATb CymeCTBCHHBIﬁ MMPU3HAK WKW OCHOBAHUSA

JUIsE  cpaBHEHHs, Kiaccuukanmuum ©u  0000IIeHUs;
OTIPEeNATh IeNU ACSITeNbHOCTH, 3a7aBaTh MapamMeTphl U
KpUTEPUN

UX  JIOCTMDKCHHUS;,  BBIABIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS

B PacCMaTPUBAEMBIX SIBICHUSX
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BIQJIeTh HAaBBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON U

I[IP6 1. CdopmupoBaHHOCTh MPEACTABICHUNA O POJIH
1 MecTe (PU3UKU M aCTPOHOMHMH B COBPEMEHHOW Hay4YHOMH
KapTHHE MHUpa, O CHCTeMooOpasyrouiel poiau (Qusuku
B Pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX

TEXHOJOTHH, O BKIAJAE€ POCCUHUCKHX U 3apyOeKHBIX
YYCHBIX-(QU3UKOB B  pa3BUTHEC HAyKW; IMOHUMAHHE
¢u3nueckoil  CymHOCTH  HaOJIOaeMbIX  SIBJICHUU

MHUKpPOMHpA, MAaKpOMHUpa M Meramupa; OHUMaHHE pOJIH
aCTPOHOMMHU B IPAKTUYECKOH JEATENbHOCTH YeJIOBEKa U
JAJIbHEHUIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHM, POJIH
¢u3uky B GOpMHUPOBAHUM KPYro3opa U (pyHKIHOHAIBHOM
IPaMOTHOCTH 4YeJIOBEKAa Uil pELICHUS IPaKTUYECKUX
3ajay;

[IP6 2. CdopMupoBaHHOCTP YMEHHMH pacro3HaBaTh
¢usnyeckue  sBIeHUs  (Tpouecchl) U OOBACHATH
WX Ha OCHOBE U3YYECHHBIX 3aKOHOB, paBHOMEpPHOE
U  PaBHOYCKODEHHOE  NPSIMOJIMHEWHOE  JBUKECHHUE,
cBOOOZIHOE TaJeHuEe Tell, ABM)KEHHE IO OKPY>KHOCTH,
UHEepIMs,  B3aMMOJEHCTBME  TeJ,  KoJiebaTelbHOe
NBIDKEHUE, PE30HAHC, BOJIHOBOE MABMXKEHUE; AUPY3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOECHHE KUAKOCTEH U TBEPIBIX
TeJ, W3MEHeHHMe o0beMa Tel NpU  HarpeBaHUH
(oxylaxaeHuu), TEIJIOBOE paBHOBECHE, HCIIApEHHE,
KOHJIEHCAllMs, IUIABJICHHUE, KPHUCTAUIM3alMs, KUIIEHHE,
BJI&XXHOCTh BO3/yXa, CBS3b CpEIHEH KHHETHYECKOU
SHEPrUM TEIJIOBOTO JBIXKEHUS MOJIEKYN C aOCOIIOTHOM
TEMIEpaTypoil, TMOBBIINIEHWE [aBJIEHUS Tra3a IpH €ro
HarpeBaHuu

! O6mume pesynbTaThl chOPMYIUPOBAHBI B COOTBETCTBHMH C TMYHOCTHBIMM M METalpeaMeTHbIMU pesyasratamu ®I'OC COO, B GopMUPOBaHHU KOTOPHIX YYaCTBYET
obmreobpaszoBarenbHas JUCIUILIAHA.

2 JlucuMIIMHAPHBIE PE3YJILTaThl COPMYIHPOBAHBEI U IIPOHYMEPOBAHBI B COOTBETCTBUH C TPEOOBAHMAMH K ITPEAMETHBIM pe3ysbraraM 0a3osoro yposHs (ITPG) ®I'OC

COO (ITpukaz MunoOpnayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 r.).
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NPOCKTHON  JCSITEIBHOCTH, HAaBBIKAMH  pPa3peIICHHS
npo0Jem;

- BBUSIBIISITh  NPUYHUHHO-CJICJCTBEHHBIC  CBSI3U |
AKTYAJIM3UPOBATH 3aaavy, BbBIIBHUT'aTh TUIIOTE3Y (S

pElIeHUs, HaXOOUTb AapryMEHThl M JOKa3aTesIbCTBA
CBOMX YTBEPKICHUH, 3a[aBaTb [ApaMeTpbl U KPUTCPHUH
peleHus;

- AQHAJU3MPOBATh IIOJIy4CHHBIC B XOJE pEUICHUs 3aJaduu
pe3yJIbTaThl, KPUTUYECKH OLICHUBATH UX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- YMETb IIEPEHOCUTHb 3HaHUS B IIO3HABATEIbHYIO U
IIPAKTUYECKYIO YaCTH KU3HEIEATEIbHOCTH;

- YMETb MHTErpUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX
o0OJacrei;

- BBIABUTaTb HOBBIE HJEH, INpellaraTb OpPUTHMHAIbHBIC
IIOAXOABI U PEIICHHUS;

- IPOSIBJISITh  CIOCOOHOCTh MX HCHOJB30BAHUSA B
IIO3HABATEJIBHON U COLIMAIbHOW ITPAKTHKE

B 3aKpBITOM COCyZA€, CBSI3b MEXIY MapaMeTpamu
COCTOSIHMSI Ta3a B H30MPOLECCax; JIEKTPU3ALM Ted,
B3aUMOJICHICTBHE 3apsi0B, HAarpeBaHHE IPOBOJHHUKA C
TOKOM, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAas
WHIYKIMS, ACWCTBUE MAarHUTHOTO IOJISI Ha MPOBOTHUK C
TOKOM

W JBWKYIIUACS 3apsiji, SJICKTPOMArHUTHBIC KOJIeOaHWMsI
W BOJIHBI, TPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHHE, TpeIOMIICHUE, UHTepPEepeHIHs, AUDPAKIHS
U MOJISIPU3ALUS CBeTa, JIICTICPCHS CBETA;
(dboTtosnekrpuuecknii  3G(dEKT, CBETOBOE  JaBJICHUE,
BO3HHKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroma BOJOPOJa,
€CTECTBEHHAS U MCKYCCTBCHHAsI PaJIIOAKTUBHOCTH;

[1P6 3. Bragenue OCHOBOIOJIATAIOUIMMHU (PU3HUECKUMH
NOHATHUSMH W BEJIMYMHAMH,  XapaKTCPHU3YIOIUMH
¢usndeckne mnporecchl (CBI3aHHBIMH C MEXaHHYECKHM

JABUXKXCHHUEM, BSaHMOﬂCﬁCTBHeM TCJI, MCXAaHHMYCCKHUMU
KOJICOQHUSIMHU u BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIIICCTBA, TCIIJIOBBIMU mpoueccamMu;

JJEKTPUYECKHUM M MATrHUTHBIM IOJIAIMM, JJIEKTPUYECKAM
TOKOM, 3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU M BOJIHAMU;
ONTUYECKUMHU  SBJIICHUSIMH; KBAaHTOBBIMHM SIBJICHUSIMHU,
CTPOEHHUEM aToMa M aTOMHOTO S7pa, paAMOaKTUBHOCTbIO);
BJIAJICHUE  OCHOBOIIOJATAOIMIMMH  aCTPOHOMUYECKUMH
MOHATUSAMH, ITO3BOJIAIOIIMMH XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOJAIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMAX,
B MEXTaJJaKTUYECKOM cpelie; ABM)KEHHE HEOECHBIX Ted,
IBOJIONMIO 3Be311 ¥ BeellenHoii;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMHM, 3aKOHAMH
U TeopusiMu (3akoH BcemupHoro TsaroteHus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIMM, 3aKOH COXPaHEHUs MMIYJbCa, IPUHIHNI
CYNEPIIO3ULINU Ccul, IIPUHIUII  PaBHOIIPABHOCTH
WHEpPUUAIbHBIX  CHCTEM  OTCYETa;  MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHs BEIECTBA, TIa30BBIC
3aKOHbI, TEPBBIM  3aKOH  TEPMOJMHAMMKH;  3aKOH
COXPAaHEHHUs DJEKTPUUYECKOro 3apsna, 3akoH KysoHa,
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3akoH OMa mjis ydacTka 1enu, 3akoH Oma i TOJIHOM
JJIEKTPUYECKON Lenu, 3akoH Jlkoynsa - JleHma, 3akoH
NIEKTPOMAarHUTHOM ~ MHIYKLUUH, 3aKOH  COXPAaHEHHUs
SHEPruM, 3aKOH NPSIMOJIMHEWHOIO PACIpPOCTPAHEHUS
CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHMsI SHEPruH, 3aKOH COXpaHEHMUS
UMITYJIbCA, 3aKOH COXPAHEHHUsS DSJIEKTPUYECKOIo 3apsja,
3aKOH COXpaHEHMsI MacCcOBOro 4ucia, mocryiatel bopa,
3aKOH pPaavoOaKTUBHOTO pacnaza); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH NP aHaIu3e
(bu3NYeCKUX SIBICHUH 1 IPOLIECCOB;

[IP6 6. BnaneHue OCHOBHBIMH METOJAaMU HAy4yHOIO
IO3HAHUS, MCIOJIB3YEeMbIMH B  (HU3UKE: IPOBOJUTH
NpsSIMbIE ¥ KOCBEHHBIC M3MEpeHHs (U3NYECKUX BEIHYHH,
BbIOMpAsi ONTUMAJbHBIN CIIOCO0 U3MEPEHUS U UCHOJb3Ys
W3BECTHBIE METOJbI OLICHKU IIOIPEIIHOCTEN W3MEpPEHUH,
IPOBOJIUTh MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX
BEJIUYMH

C HCHOJb30BAHUEM MPSIMBIX M3MEPEHUH, OOBACHATDH
MOJIyYEHHbIE  pE3yJbTaTbl, HUCHONB3YSd  (PU3UYECKHE
TEOpUHU, 3aKOHBl M TIOHATHSA, M JEJIaTh BBIBOIBI;
coOnroAaTh npaBuia 6€30MacHOro TpyAa MpU MPOBEIECHUN
UCCIIEI0BAHUI

B paMKax Yy4yeOHOro OKcliepuMeHTa U  ydeOHo-
UCCIIEIOBATENBCKON AEATEIBHOCTH C HCIOJIB30BAHUEM
UU(POBBIX U3MEPUTENIBHBIX YCTPONCTB U J1a0OpaTOPHOTO
o0opynoBaHus;  c(HOPMUPOBAHHOCTb  Ipe/ICTaBIICHUI
0 MeToJax IOJIy4eHHUS HAYYHBIX AaCTPOHOMHUYECKHX
3HAHUI;

[1P6 7. CpopmMupoBaHHOCTh YMEHHS pellaTh pacueTHhIE
3aJaud  C SBHO 33JaHHOM  (u3Muyeckol MOJensbIo,
UCTIOJIb3Ys (PU3MYECKHe 3aKOHBI U MPUHIIUIBI; HA OCHOBE
aHaJIM3a yCJIOBUA 33/1a4M BBIOMPATh (PU3UYECKYIO MOJEIb,
BBICNATh  (U3MUECKHE  BEIUYMHBI U (OPMYIIbI,
HE00XO/IUMBIE

JUIA €€ PEIIEHUs, INPOBOJUTH pacyeTbl U OLICHUBATH
peabHOCTh  TOJIYYEHHOTO  3HaueHust  (usnueckon
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BEJIMYMHBI; PEUIaTh KA4YeCTBEHHBIC 3a/aud, BBICTPANWBas
JIOTMYECKH HETPOTUBOPEUMBYIO LEMOYKY PaCCYXICHHUIM
C OmopoH Ha W3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NUECKHUE SIBICHUS

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOMCKa, aHAIHM3a

Y UHTEPIIPETALUU
uHpopMaIu

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUH

JUTsL BBITIOJTHEHHMS 3314
npodeccHoHATEHOM
JeSTEIIbHOCTH

JluyHoCTHBIE PE3YyJIbTATHI JIOJKHBI OTpa)kaTh B YaCTU
IIEHHOCTH HAyYHOTO MTO3HAHMUS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKd H OOIIECTBCHHOW TPAKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa

B MOJIUKYJITYPHOM MUDE;

- COBEpPUICHCTBOBAaHHME S3BIKOBOM W  YUTATEJIbCKOU
KyJbTYPBI KaK CPEICTBA B3aUMOJACUCTBUSA MEXKIY JIIOJIbMU
Y TIO3HAHUS MUPA;

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OsBnajgeHue YHUBEPCATbHBIMHU Y4IeOHBIMH
IMO3HABATEIIbHEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BJIQJICTh HABBIKAMH TOJYYCHHS HWHPOpPMAIMH W3
HCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIIHLHO
OCYIIECTBIISATh  TIOMCK, aHajiu3, CHCTEeMaTH3allui0 |
MHTEPIIPETANIO UHPOPMALIMK PA3INYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHUS;

- HCII0JIb30BaTh CpencTBa UH(OPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJIOTMH B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a/1a4 ¢ coO0III0IeHIeM TPeOOBaHUI SPTOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBIX
U OTHYCCKUX  HOPM, HOpM  WHGOPMAITMOHHON
0e30IMacHOCTH

I[IP6 5. YmeHue yuuThIBaTH TPAHULBI T[PUMEHEHHS
U3YYECHHBIX (DU3MUYECKUX MOJENe: MaTepualibHas TOYKa,
WHEpLHUAIbHAS CUCTEMa OTCUETa, UCATbHBIN ra3; MOACIH
CTpOEHHS Ta30B, KUJIKOCTEH W TBEPABIX TeJl, TOUCUHBIN
NIEKTPUUECKUI  3apsii,  sAlAepHas  MOJAENb  aToMa,
HYKJIOHHAasT MOJeJIb aTOMHOIO SApa MpH pelIeHUur
(u3HUecKux 3a/1a4;

I[IP6 9. CdopMupoBaHHOCTH COOCTBEHHOW IO3HUIIMH
110 OTHOIICHUIO K (pr3ndeckoi mHPOpMAIH, MOTyIaeMOi
U3 pa3HbIX UICTOYHUKOB, YMEHHI HCIONIBb30BaTh HU(POBHIE

TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYPUPOBaHMUS,
UHTEpHpeTallid U NpeACTaBICHUs Y4eOHOW M Hay4HO-
HOIYJIAPHON UHPOpPMaLNY; pa3BUTHE YMEHHU

KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil HH(OopMaIiu

OK 03. ITnanupoBars
Y pealln30BbIBATH

JIM4YHOCTHBIE PE3YJbTAaThl AOOJDKHBI OTpaXaTb B YaCTU
AYXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUSA:

[MP6 9. CdopmupoBaHHOCTE COOCTBEHHOW TMO3HUIIHH
110 OTHOIIEHUIO K (PU3UIECKON MH(POPMAIHH, TIOTydaeMOn

cOOCTBEHHOE - CHOCOOHOCTh OLEHHMBATh CHUTYallMI0 W NPUHUMATH | U3 Pa3HBIX HCTOYHHUKOB, YMEHUN UCIIOIb30BaTh U(POBbIE
npodeccuoHaIbHOe OCO3HAHHBIE PEIIEHUS, OPHUEHTHUPYACh HAa MOPAIBHO- | TEXHOJIOTUHU JUIS MIOKCKa, CTPYKTYypUPOBAHHSI,
Y TUYHOCTHOE Pa3BUTHE, | HPAaBCTBEHHBIC HOPMBI | HHTEPIIPETallMd M TpeICTaBlIeHHUs] y4eOHOM W Hay4dHO-
IIPEANPUHUMATEIBCKYIO | M LIEHHOCTH; HOMYJISIPHON UH(pOpMaLINY; pa3BUTHE YMEHUU
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JesITeNIbHOCTD
B nipoeccroHabHOM
cdepe, UCTOIB30BATh
3HaHUA 110 IPaBOBOM

1 (UHAHCOBOU
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUIX

-OCO3HaHUEC JIMYHOI'0 BKJIAd B IMOCTPOCHUEC YCTOﬁqHBOFO

Oyny1ero;

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnaneHue YHUBEPCATHLHBIMH PETYISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHU3aLUs:

- CaMOCTOSITEJIBHO  OCYIIECTBISITh  IIO3HABATEIbHYIO
NESTEIIbHOCTh,  BBISIBIATH ~ NPOOJIEMBI, CTaBUTh H

dbopMynpoBaTh COOCTBEHHBIE 3a7]a4ul B 00pa3oBaTeIbHON
JeSITeTbHOCTH

Y )KU3HEHHBIX CUTYAIIHSX;

- CaMOCTOSITETIbHO COCTaBJIATH IUIAH PEUICHUS MPOOIIEMBI
C y4eTOM UMEIOIUXCS  pPecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

0) CaMOKOHTPOJIb:

HCTIOJIB30BaTh TPUEMBbI Pe(ICKCHH IS OLICHKH CUTYaIlUH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMETh OLIEHMBATh PUCKH M CBOCBPEMEHHO NPUHUMATH
peLIeHHs 110 UX CHUYKEHUIO

KPUTHUYECKOT0 aHAJIN3a MoIy4aeMoi HHpopMaIuu

OK 04. DdpexTrBHO
B3aMMO/IEHICTBOBATh
1 paborath
B KOJIJIEKTHBE
Y KOMaHJIe

JIMYHOCTHBIE PE3yJabTAaThl JIOJKHBI OTpPakaTh B YaCTH
[ICHHOCTH HAYYHOTO ITO3HAHHMS:

-OBJIaJICBAHME HABBIKAMH y4eOHO-HCCIIE0BATEIbCKOMA,
MIPOCKTHOMN M COLMAIBHOM JeSITeITIbHOCTH;
MerTarnpeaMeTHbIE Pe3yIbTaThl JOKHBI OTPaKaTh:
OBiajicHHe  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
NEUCTBUSIMH:

0) coBMeCTHas IeITEIIbHOCTD:

- MOHMMAaTh M HUCIOJIb30BaTh MPEHMYINECTBA KOMaHIHOM
Y MHIUBUIYyAJILHOU Pa0bOTHI;

- BBIOMpATh TEMAaTHKy W METOMABI COBMECTHBIX JICHCTBHIA
C y4eToM OOIIMX WHTEPECOB U BO3MOXKHOCTEH Ka)JIOro
YJIeHa KOJJICKTHBA;

-  TOpPUHUMATh  [EJIM  COBMECTHOM  JIeSATEIBHOCTH,
OpPraHU30BBIBATH M KOOPJMHHUPOBATH JCUCTBUS TI0 €€
JIOCTHDKEHUIO: COCTABJIATh IUIAH JEHCTBUH, pactpenessaTh
PO C yYETOM MHEHHH YYaCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

[IP6 10. OBnanenue ymeHusiMH paboTaTh B TpyMIe

C  BBIIOJHEHHEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IIJIAHUPOBATh paboty TPYIIIIHL, paMoOHAIBHO
pacipenensiTh JIeATEIIbHOCTD B HECTaHJapTHBIX

CUTyallUsiX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXJ0ro u3
YYaCTHHUKOB TpYTIIBI
B pellieHuE paccMaTpUBaeMON IPOoOIEeMbI

13




-OIlCHMBAThL KayeCTBO CBOEr0 BKJIaJa M  KaXI0I0
y4acTHUKa KOMaHABl B  OOmMHUNA  pe3yiabTar  IIo
pa3pabOTaHHBIM KPUTEPHSIM,

OsgnaacHue YHUBEpCATbHBIMU PeryJsTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:
- IpPUHUMATh MOTHBBI M apryMEHTHI JPYTUX JIIOACH NpH
aHAJIM3€ Pe3yJIbTATOB JEATEIbHOCTH

OK 05. Ocy1iecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanun
C Y4eTOM 0COOEHHOCTEMH
COLIMAJIbHOTO U
KyJIbTYPHOT'O KOHTEKCTa

JIn4HOCTHBIE PE3yJbTAThl JOJLKHBI OTpakaTb B YacTH
3CTETUYECKOTO BOCIIUTAHUS:

- ACTETHUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAS ACTETHKY
ObITa, HAYYHOTO W TEXHHUYECKOTO TBOPUYECTBA, CIOPTAa,
Tpyaa

U OOIIECTBEHHBIX OTHOIICHHIA;

B 00JIaCTH MAaTPUOTHUYECKOTO BOCITUTAHUS TIPOSIBIISITH:
-LICHHOCTHOE OTHOLIEHUE K T'OCYIapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY U IPUPOJHOMY HACIEIUIO, MAaMSATHHUKAM,
TpaguuusaM HaponaoB Poccuum, noctmxenusim Poccuun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;
MetanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:
OBnajgeHue  yHUBEpPCAJbHBIMU  KOMMYHHMKAaTHBHBIMU
NEUCTBUSIMU:

a) oO1IeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

- Pa3BCPHYTO H JIOTMYHO H3JIaraTb CBOIO TOYKY 3PCHUMA
C HCITOJIb30BAHUEM S3BbIKOBBIX CPEACTB

IMIP6 1. CdhopMuUpOBaHHOCTb NPEACTABICHUNH O POJIH
U MecTe (PU3MKHM U aCTPOHOMHHU B COBPEMEHHOW HAy4HOM
KapTUHE MHpa, O CHUCTeMooOpasyiomeld poiau (GU3UKU
B Pa3BUTUHU €CTECTBCHHBIX HAYK, TEXHUKU M COBPEMEHHBIX

TEXHOJOTHH, O BKIAJAE POCCUHCKUX U 3apyOeKHBIX
yUeHBIX-()U3UKOB B  pa3BUTUE HAyKd; IIOHMMaHHE
(¢u3MUecKoil  CYIIHOCTH  HAOJIIOaeMbIX  SIBJICHHUU

MHUKPOMHpA, MakKpoMHpa U Meramupa; HOHUMaHHE POJIH
aCTPOHOMHUHU B MPAKTUYECKOU JESTEILHOCTH Ye€lIOBEKa U
JAJIbHEUIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHM, POJIH
¢u3uky B GOpMHUPOBAHUM KPyro3opa U (pyHKIHMOHAIBHOM
IPaMOTHOCTH 4YeJIOBEKAa Uil pELIEHUS TPaKTUYECKUX
3a1a4

OK 07. ConelicTBOBATHL
COXPAaHEHUIO
OKpYKarollei cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHLIMITBI OEPEKITUBOTO
IIPOU3BOJICTBA,

¢ pexTuBHO
JICiCTBOBATh

JImgyHOCTHBIE pPE3YIbTAaTbl AOJDKHBI OTpaXaTb B YaCTH
9KOJOTHYCCKOI'0 BOCIIMTaHHA:

- cOpMHUPOBAHHOCTb  3KOJOTUYECKOW  KYJIBTYpBHI,
MOHUMaHUe BIIUSIHUS COLIMAIbHO-3KOHOMUYECKUX
MPOIECCOB HA COCTOSIHME MPUPOJHOM W COIMATIBLHOU
Cpenbl, OCO3HAaHHE rI100amBHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIeM;

- IUIAaHUPOBAHME W  OCYIIECTBICHHE JACHCTBUU B
OKpYXalollleil  cpele Ha OCHOBE 3HAaHUS  LEJeH

YCTOﬁqHBOFO Pa3BUTHA YCTIOBCUCCTBA,

I[IP6 8. CdopMHUpPOBAaHHOCT, YMEHHS TNPUMEHATH
MOJIyYCHHbIE  3HAHWSI  JUIS  OOBSCHEHUS  YCJIOBHIA
MpoTeKaHus (PU3UYECKUX SBICHUH B MPUPOJAC H JUIS
TNPUHATHS TMPAKTUYECKUX PEHICHHH B TIOBCETHEBHOM
YKU3HM I 00eCTieueHHsT 0€30MacCHOCTH TP OOPAIIEHUH C
OBITOBBIMU TIPHOOpPAMU U TEXHUUYECKUMHU yCTPOMCTBAMHU,
COXpPAaHECHHS  3JIOPOBBSI W COOJIOJNCHUS  HOPM
9KOJIOTUYECKOTO TMOBEJICHUS B OKpYyXaroleil cpene;
MMOHUMaHNEe HEOOXOJUMOCTH TPUMEHEHHUsS TOCTHIKCHUH
GU3MKM W TEXHOJNOTWH  JUis  PaIMOHAIBHOTO
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B UpE3BbIYaHBIX
CUTyalusax

AKTUBHOE HEMNpUATHE JEHCTBUH,
OKPY’KaIOIIEeH cpene

MPUHOCSIINX  BPE.

MIPUPOAONOIB30BAHUS

I1K 1.1 Ocymectnsts
TEXHHYECKOE
00CITyKUBaHHUE
TEXHOJIOTHYECKOTO
000pyIOBaHUS JIJIST
TIPOM3BOJICTBA
MPOTYKTOB TIUTAHUS U3
PACTUTEIIHFHOTO CHIPHS B
COOTBETCTBHH C
AKCILTyaTallIOHHON
JIOKyMEHTALEN.

JImyHOCTHBIE PE3YyJbTaTbl AOOJDKHBI OTpaXaTb B YaCTH
TPYAOBOI'O BOCIIMTAHUS:
- TOTOBHOCTb K TpyAy, OCO3HAHHUEC LNCHHOCTHU MACTCPCTBA,

Tpynoiooue;

- TOTOBHOCTH K aKTUBHOMN JeSTebHOCTH
TEXHOJIOTUIECKOM

u COLMaTbHON HAIpaBJIEHHOCTH, CIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATH W CaAMOCTOSITEIILHO

BBIMOJIHATH TAKYIO JICSATEIIbHOCTD;
- HMHTEpPEeC K pa3IudHbIM cdepaM npodeccrHoHaIbHON
JIEITEILHOCTH,

-  TOTOBHOCTP M  CIOCOOHOCTH K  0Opa3oBaHHIO
¥ caMo00pa30BaHUIO Ha MPOTSHKCHUN BCEH JKHU3HH,
MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
Osnanenue YHHBEPCATbHBIMU y4eOHBIMU
[TO3HABATEILHBIMH JIEHCTBHIMMU:

a) 0a30BBIC JJOTUYECKHUE ICHCTBUS:

CaMOCTOSITENILHO  (POPMYJIUPOBATh W  aKTyaJU3WPOBATH
npooemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN TMPU3HAK WJIH OCHOBAHHSI
JUISE  cpaBHEHHS, Kiaccupukanmuu ©  0OOOIIEHUs;
OTIPEICIIATh TSN ACSITeILHOCTH, 3aJ[aBaTh MMapaMeTphbl U
KPUTECPUH

UX  JOCTHIKEHUS,
POTHBOPEYUS

B PacCMaTPUBACMBIX SIBJICHHUSX

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEILCKOU U

BBISIBJIIATD 3aKOHOMCPHOCTHU u

MPOEKTHON  JESATENbHOCTH, HaBBIKAMH  pa3pelieHus
npo0Jem;

- BBIBIATH  NPHUYMHHO-CICACTBEHHBIE  CBSI3U U
AKTYaJIU3UPOBATH 3aaavy, BbBIIBUTAaTh TUIOTE3Y (&[]

pellleHusl, HaxOJUTh AapryMEHTHI s JO0Ka3aTelbCTBA
CBOMX YTBEpXACHUMU, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHUS;

IMIP6 1. CdhopMuUpOBaHHOCTb NPEACTABICHUNH O POJIH
U MecTe (PM3MKHM U aCTPOHOMHUHU B COBPEMEHHOW HAYy4HOM
KapTUHE MHpa, O CHUCTEMOOOpasyromel poiu (U3UKH
B Pa3BUTUHU €CTECTBCHHBIX HAYK, TEXHUKU M COBPEMEHHBIX

TEXHOJOIMI, O BKIAJAE€ POCCUHCKMX U 3apyOEeKHBIX
yUeHbIX-(DU3UKOB B  pa3BUTHUE HAayKd; IIOHMMaHHE
¢u3ndyeckoil  CymIHOCTH  HAONIONAEMBIX  SIBICHUM

MHUKPOMHpA, MakpoMHpa U Meramupa; NOHUMaHHE POJIH
aCTPOHOMHUHU B MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKa U
JaJbHEMIIEeM Hay4YHO-TEXHMYECKOM  pa3BUTHH, POJHU
¢u3uku B pOpMHUPOBAHUH KPYro3opa U (yHKIHOHAIBHOM
IPAaMOTHOCTH 4YeJIOBEKa JJIs pelIeHHs] NPaKTHYECKUX

3azay;
I[MP6 8. CdopMUPOBAHHOCTH YMEHHUSA MPUMEHSITH
NOJlyYeHHbIE  3HAHUA I OOBSCHEHHS  YCIOBUH

OpoTeKaHus (U3NYECKUX SBJICHUM B NpUpoAe U UL
NPUHATHAS TPAKTUYECKUX PEIICHWM B IIOBCEIHEBHOU
YKU3HM I 00ecTieueHHsT 0€30MacHOCTH MPU OOpaIlIeHUH C
OBITOBBIMU MPUOOpPaAMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHMs  3/0pOBbSI M COONIIOJIEHUS ~ HOPM
9KOJIOTMUECKOTO TOBEICHUS B OKpY’Kalollel cpene;
MMOHUMaHUE HEOOXOAUMOCTH TNPUMEHEHMS JOCTUKEHUM
¢u3uKn M TEXHOJNOTHMH Ui pPalMOHAIBHOTO
IPUPOIOIOIB30BAHUS

[1P6 10. OBnanenune ymeHusiMu paboTath B IpymIe

C BBIINOJHEHHUEM pa3JIMYHbIX COLHUAIBHBIX pPOJEH,
TUTAHUPOBATh paboty IpyMIIbI, panroHaIbHO
pacnpenenarb — JeATENbHOCTh B HECTaHJApPTHBIX

CUTyalusiX, aJeKBAaTHO OLEHMWBAaTh BKJIAJ KaXIOro W3
YYaCTHUKOB I'PYIIIbI
B pELICHHE paccMaTpUBAeMOil MPoOIeMbl
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- aQHAJIM3WPOBATh IOJIYYCHHBIC B XOJE PCHICHUS 3aJadu
pe3yNIbTaThl, KPUTUYECKH OIICHUBATH MX JOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

- yMeTh TICPEHOCHTh 3HaHWS B I[I03HABATEIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACITCIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJCH, MpeJiaraTh OPUTHHAIHHBIC
MOJIXOJTbI U PEIICHUS;

- MPOSIBIIATE  CIIOCOOHOCTh WX HCIOJB30BaHUS B
MI03HABATCIILHON M COIMAIbHOM MPAKTHKE
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CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIHUAILIMHBI

2.1 O6beM yueOHOM JMCUMIIMHBI U BUABI Y4eOHO0#l padoThl

Bup yueOHo# padoThbI Oo0beMm B
yacax

O0Bbem 00pa3oBaTeIbHONM MPOrPaAMMBbI 98
JAUCHMILIMHBI
1. OcHOBHOe coiep:KaHue 66
BT. U..
TEOPETUUYECKOE 00yUCHHE 58
71a00paTOpPHBIC 3aHITHUS -
KOHTPOJIbHBIE PaOOTHI 8
2. lIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COAEPKAHME 12
BT. U..
TEOPETUUECKOe 00yUeHUE 6
1abopaTopHBIC 3aHATUS 6
NuauBuayaJbHbId MPOEKT (J1a/HET) -
KouncyabTamust 2
3. [Ipome:kyTOUHAN aTTECTALUSA 18
BT. U..
HKP (1 cemectp) -
Dk3ameH (2 cemecTp) 18
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2.2TemaTuyecKuil NJIaH U COIePKAHME TUCHMILINHBI «PU3NKa»

HanmenoBanmue Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPOo(hecCHOHAILHO OPHEHTHPOBAHHOE)®, O0bem | Dopmupyembie
pa3iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHATHSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB | KOMIIETEHINH
1 2 3 4
Pa3znen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MmatTepuajia 2 OK 03
Beenenue Ouznka - Hayka O mpupojae. Hayunble MeTombl MO3HAHMS OKpysKarolero wmupa. Pounb OK 05

OKCIEPUMEHTa W TEOPUU B TMPOLECCe TO3HAHUS MPUPOJIBL. KCIEPUMEHT B (QH3HKE.
MonenupoBanue uznyeckux sBiIeHUui U npoueccoB. Hayunblie runoressl. @u3nueckue 3aKOHbI U
TeopHH. |'paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpuHImI coorBercTBHs. Ponbs u MecTo
¢u3uku B GOpMUPOBAHMM COBPEMEHHON Hay4YHOI KapTUHBI MUPA, B IPAKTUYECKON JEATEIbHOCTH

JTOAEH
Paznen 2. MexaHuka 10 OK 01
Tema 2.1 Conep:xanue yue0OHOro MmaTepuaJia 2 OK 02
KunemaTnka Mexanudeckoe nBrkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTo IBIDKeHHsA. Cucrema oTcuera. OK 04
Tpaekropus. [lepemenienue, ckOpocTh (CpeliHss CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE OK 05
MaTepuaibHOM TOYKHM, UX MPOEKLIUH Ha OCH CHCTeMbI KoopauHar. CloKeHHe NMepeMeleHUH U OK 07
CIIO)KCHUE CKOpOCTeH. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIHMHEIHOE IBMKeHHe. [ paduku IK 1.1

3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepPEMEINICHUs MaTepruaIbHOU TOUYKH OT
BpeMeHu. CB0OOHOE TajieHHE. YCKOpEeHHEe CBOOOIHOTO majeHus. KpuBonuHelHOe IBUKEHUE.
JIBukeHHe MaTepuaabHOM TOUKH IO OKPYKHOCTH. YTIOBash CKOpPOCTb, JHHEWHAas CKOPOCTb.
[Tepuon n yactota. LIeHTpOCTpEeMHUTEIHHOE YCKOPEHHE

[IpakTuyeckue 3aHATHs"

[TpakTyeckue paboOTHI:

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIECHUS MEXAY IIyTSAMHU, NPONHIACHHBIMM TEIOM 3a IIOCJIENI0BATEIbHbIE
pPaBHBIE TNPOMEXYTKM BPEMEHU INPHU PABHOYCKOPEHHOM JBWXXEHHUU C HAYaJIbHOW CKOPOCTHIO,
PaBHOH HYIIIO.

N3yueHne nBUKEHUS MIApUKaA B BA3KOW KUIKOCTH.

M3yuenne IBM)KEHUS TeJa, OpOLIEHHOTO TOPHU30HTAIBHO

3 O6pasoBarenbHas OpraHW3alysl BIIPABE CAMOCTOATENLHO OMPENENATh MOCIEN0BATENLHOCTh U3yUEH s PA3IENOB U TEM, BXOJAIIMX B HHUX, a TAKKE MEPEPACTIPEIEIATH
KOJIMYECTBO YacOB JUIsi OCBOSHHS OOydaromuMucs y4eOHOro MaTepuala, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MPEAMETHBIX PE3yJIbTATOB, OOMIMX M NMPOo(ecCHOHATHHBIX
KOMIIETEHIINH, MEXIIPEAMETHBIX CBA3EH ¢ APYTUMHU AUCIHMIUIMHAME 00111€00pa3oBaTeIbHOro u oomenpodeccnoHaabHoro HuKkinoB yueonoro miana OIT CITO.

* Yachl mpakTUIECKUX paboT YUTEHBI B COAEPKAHUU yIeOHOTO MaTepHala M BXOAT B 0OIIEe KOJIMYECTBO 9acoB 110 TeMe. Yachl 1abopaTopHbEIX paboT U MpodheCcCHOHATHEHO
OPHUEHTHPOBAHHOTO COAEP)KAHUS YIUTHIBAIOTCS OTIACIBHO.
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Tema 2.2 Coaep:xaHue yueOHOT0 MaTepuajia 2
J/lnHamuka [Ipuniun otHocutenbHocTH [amuiies. IlepBoiit 3akoH HbproToHa. MHepuuanbHble CUCTEMBI
orcuera. Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Brtopoit 3akon Heiorona st
MaTepHaIbHOW TOYKM B MHepiuaibHOu cucteme orcuera (MCO). Tperuii 3akon HeroToHa st
MaTepuaibHBIX TOYEK. 3aKOH BceMHUpHOro TtaroreHusd. Cuna Tspkectu. IlepBas kocmuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akoH 'yka. Cuna tpenusa. Cyxoe tpenue. Cumna TpeHus
CKOJIBXKEHUS U cuia TpeHus nokos. Koagoumuent tpenus. Cuna conpoTUBICHUS NMPH ABKECHUN
Tena B KUIKOCTH WM rase. [locrynaTenbHoe U BpalaTesibHOE ABM)KEHHUE aOCOJIIOTHO TBEPIOTO
Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpaieHus. [lneuo cuibl. YcioBus paBHOBECUS TBEPIOTO
tena B UCO

IIpakTHyeCKUE 3aHATHUS

[TpakTudeckue paboThI:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IUIOCKOCTH IO/ JEHCTBUEM HECKOJIBKUX CHJL.
HccnenoBanue 3aBUCMMOCTU CHUJI YNIPYTOCTH, BO3HUKAIOMIMX B JNe(OPMUPOBAHHON MPYXKHUHE U
PE3NHOBOM 00pasiie OT BETHMYMHBI UX Ae(HopMaIim.

HccnenoBanue ycaoBUi paBHOBECHUSI TBEPAOTO TeJld, UMEIOIIETO OCh BpallEHUs

Tema 2.3 ConeprxaHue y4eOHOT0 MaTepuasa: 2
3aKOHBI COXpaHEeHHS | VIMmynbc MaTepHaIbHON TOYKH, CHCTEMBI MATEPUAbHBIX TOYEK. VIMITYJIbC CHIIBI M H3MEHCHHE
B MCXaHHKE UMITyJIbCa Tesla. 3aKkoH coxpaHeHus mmimynbca B MCO. PeaktuBHoe nBmxkenue. Pabora cuibl.

MomHocts cunbl. KuHetnueckas »Heprusi MarepHalbHOM Touku. Teopema 00 H3MEHEHHH
KMHeTH4Yeckoil sHepruu. [loreHumaneHas sHeprus. I[loTeHumanbHas SHEPrUs  yOpyro
nebopMupoBaHHON TpyxkuHbL. [loTeHIManpHas SHeprus Tena BOMM3M TMOBEPXHOCTH 3EMITH.
[ToreHunanpHble W HEMOTEHLMaJIbHble CUIbL. CBs3pb pabOThl HEMOTEHLIMAJIbHBIX CHII C
VU3MEHEHUEM MEXAHWYECKOM DHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHHS MEXAHWYECKOW YHEPTHUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHSI

[IpakTHueckue 3aHATUS

[TpakTueckue paboThI:

N3ydeHue cBA3M CKOPOCTEN TEN IPU HEYNIPYTOM YIape.

HccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHHEM MEXaHUYECKOW SHEPrUM Teja
IpodeccnonanLHO OPHEHTHPOBAHHOE COleP/KAHHE (CoaepKaHMe NPUKIATHOI0 MOXYJIs1)® 4
IlpakTHyeckHe 3aHATHA

® IpodeccroHanbHO OPHEHTHPOBAHHOE COJEPKAHKME JUI 06A30BOr0 ypPOBHS M3Yy4YEHHS IMCLHMIUIMHBI «DU3MKa» HOCUT MPHUMEPHBIH XapakTep M MOXKET ObITh H3MEHEHO
TIpernoaBareyieM B COOTBeTCTBHH ¢ yaeOHbIM 1ianoM OIT CIIO.
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[IpakTtnueckas pabora: TexHHYECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIHIOMETD,
JOBUXKCHUC CHapﬂHOB, IICIIHBIC " peMeHHbIe nepez{arm, IIOAIMIUITHUKHY, BOIJOMCT, KOHCp,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE NCKYCCTBEHHBIX CITYTHUKOB M PaKET.

[TpakTideckass pabota: Hcrmonb30oBaHHE 3aKOHOB MEXAaHUKUA JJIsI  OOBSCHEHHS JIBUKCHUS
HEOECHBIX TE€JI W I PAa3BUTHS KOCMHYECKUX HCCIEAOBAHUHN, TPaHUIBI MPUMEHUMOCTH
KJIacCHYeCKOM MexaHuKu. MIMuTamms HEBECOMOCTH

Pa3gen 3. MoJiekyasipHasi puzuka u TepMOANHAMHUKA 16
Tema 3.1 Copaepxxanue y4yeOHOro MaTepuaJja: 2
OCHOBBI OcCHOBHBIE TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. DBpOyHOBCKOE  JIBUJKEHHE.
MOJIEKYJIAPHO- Huddysus. Xapakrep IBIKSHHUS U B3aUMOICHCTBUS YaCTHIL BellecTBa. Moienu CTpOeHHsI Ta30B,
KUHCTHYECKON AKHUJIKOCTEH M TBEPAbIX TN U 00BSCHEHHE CBOMCTB BellleCTBA HAa OCHOBE 3THX Mojenel. Macca u
[Teopuu pasmepsl monekys. KommuectBo BemiectBa. IlocrossHHass ABorajapo. TemnoBoe paBHOBecHE.

Temnepatypa u ee usmepenue. lllkxamna temneparyp Llenbcus. Mognens uzpeanbHOro rasa.
OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUYECKON Teopuu uaeanpbHoro rasa. AOCONIOTHAs
TEMIIEpAaTypa KaK Mepa CpelHEed KHHETUYECKOW JHEPruu TEIUIOBOTO JABM)KEHHS YacTHIl rasa.
[Hkana temnepatyp KeneBuna. Ypasuenue MenzaeneeBa-Knaneiipona. 3akon JlainbToHa. ['a30BbIe
3aKoHbI. M3omponeccsl B MACAIIBHOM ra3e C IIOCTOSIHHBIM KOJMYECTBOM BEILECTBA: M30TEpMa,
n30xopa, n3obapa
[TpakTHueckue 3aHsTHs
[TpakTrueckue pabOThI:
M3mepeHne Macchbl BO31yXa KJIacCHOW KoMHaTe. MccinenoBaHue 3aBUCUMOCTH MEXTY
napaMeTpaMM COCTOSIHUSL pa3pesKeHHOro rasa
JlabopaTopHble 3aHATHS 2
JlabopaTtopHast paborta 1. VM3ydeHne ogHOTO M3 U30IPOIIECCOB
Tema 3.2 Coaep:xxanue yueOHOT0 MaTepuaJja: 4
OCHOBBI TepMmoanHaMuueckasi cuctemMa. BHYTpeHHsIS1 SJHEprusi TEPMOJANHAMUYECKON CHCTEMBI U CIIOCOOBI
TCPMOIMHAMHKHA ee u3MeHeHus. KonuuecTBo TeroTsl M paboTta. BHyTpeHH:s sHEprust 0IHOATOMHOTO MJI€aJIbHOTO

raza. Buasl Teruionepenadn: TEMJIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. TeIIOeMKOCTh Tella.
VienpHas TemIOeMKOCTh BellecTBa. KonumuecTBo TeminoThl mpu Terionepeaade. [lepsuiil 3axoH
TepMoanHAMUKH. [IprMeHeHne mepBoro 3akoHa TEPMOJUHAMUKH K H30mporieccaM. [ 'paduueckas
UHTEpIpeTanuss padoThl ra3a. TeruioBble MamuHbBL. [IpUHIMNBI JEHCTBHUS TETUIOBBIX MAIITHH.
[TpeoOpa3zoBanus sHepruu B TEMIOBBIX MamnHax. Koadduuuent nonesnoro neictsus (nanee —
KITJ]) rtemnoBoit wmamuubel. [{ukn Kapuo u ero KIIJ. Bropoil 3akoH TepMOIMHAMHKHU.
HeobpaTtuMocTh MpoIieccoB B MpUPOIE. DKOJIOTHIESCKUE TPOOIEMBbI TEIJIOIHEPTETHKA

[IpakTHueckue 3aHATUS

[TpakTuyeckas pabora: M3mepeHue yienbHOH TEIIOEMKOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 1.1
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Tema 3.3
IArperaTHble
COCTOSIHUS BEILIECTBA
1 pa3oBbie
Hepexoabl

Conep:kaHnue y4eOHOro MaTepuaJa:

[TapooOpa3oBanue u KoHIeHcaus. Mcmapenue u kunieHue. Y IebHas TeIioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHHUS OT JaBieHHsS. AOCONIOTHAs U OTHOCHUTEIbHAs BIIAYKHOCTb
Bo3ayxa. Haceimenusiii map. TBepaoe teno. Kpucrammueckue u amopdHbIe Tena. AHH30TPOIHS
cBoMcTB KpuctamuioB. JKugkue kpuctamibsl. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTalTu3anus. Y aeabHas Teriora miasienus. Cyonumanus. Y paBHEHHE TETJIOBOTO OanaHca

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IIpodeccnoHabLHO OpEHTHPOBAHHOE Colep:KaHue (Colep:KaHue PHKJIATHOTO MOTYJIs)

IIpakTH4yecKkue 3aHATHS

[TpakTnueckast pabora: TexHHuUECKHE YCTpOICTBA M NPAKTHUYECKOE NPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHHH oO0beMa KOMHAThI,
JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEU.

[Tpaktuyeckas pabora: TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: JBHUraTesb
BHYTPEHHEIr0 CropaHusi, OBITOBOM XOJOJWJIbHUK, KOHAMIMOHEpP, TUIPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH ITOJIy4EHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCIIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

PKT Nel Kourpoabnas padora «Mexannka. MoJsiekyasipHasi pu3MKa M1 TEPMOAUHAMUKA»

Paznen 4. DaekTpoanHaMuka

18

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xkaHue yueOHOTro MaTepuasia:

DnexTpu3anus Tel. DJEeKTpHUYecKuil 3apsia. J[Ba Buma snexTpudeckux 3apsiioB. [IpoBomHuKwH,
JUBJIEKTPUKN M TOJTYIPOBOJIHUKHU. 3aKOH COXpPAHEHUS 3JIEKTPUUECKOro 3apsna. B3aumopelcTeue
3apsioB. 3akoH Kyrnona. Dnektpudeckoe mone. HanpspkeHHOCTS dnekTpudeckoro nodst. [TpuHmmn
CYIEPIIO3UIMM DJIEKTPUYECKUX Mojel. JIMHuKM HanmpsskeHHOCTH »JeKTpudeckoro mois. Pabora
cHIl  dneKkTpoctatudeckoro mons. [lorenmman. Pasnocte mnoreHmmanoB. [IpoBomHWKH |
JUBJICKTPUKU B AJIEKTPOCTATUYECKOM ToJie. J{ManeKTpruuecKkasi IpOHULAEMOCTh. DIEKTPOEMKOCTb.
KonneHcarop. DeKTpoeMKOCTh TUIOCKOTO KOHJIEHCaTopa. DHEPrusl 3apshKEHHOTO KOHICHCATOpa

HpaKTI/IquKI/Ie 3aHATUA

ITpakTuueckas pabora: M3amMepeHHe 2I1eKTPOEMKOCTH KOHJICHCATopa

Hrorosas konTpoJibHasi padora (MKP)

N

Tema 4.2
[TocTossHHBII
DIIEKTPUYECKUI TOK.
ToKH B pa3uyHbIX
cpenax

Conep:xkaHue yueOHOro MaTepuasia:

DIEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBAHHS AIJIEKTPUYECKOTO Toka. Mcrounmkm Ttoka. Cuna
toka. IlocrostHublli TOkK. Hampspkenuwe. 3akon Owma uid ydacTKa LENH. OJIEKTPUUECKOE
CONPOTHBIICHUE. Y IEIBbHOE CONPOTUBJICHHE BemecTBa. IlocimenoBarenpHoe, MNapajlielIbHOE,
CMEIIAaHHOE COEJMHEHHE MPOBOJHUKOB. PaboTa snekTpuyeckoro toka. 3akoH JDkoyins-JleHna.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IK 1.1
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MoIIHOCTD 3JIEKTPUYECKOr0 TOKa. OJIEKTPOABMXKYIIAas CHUIa M BHYTPEHHEE CONpPOTUBIICHHE
UCTOYHMKA TOKa. 3akoH Owma i nojdHOM (3aMKHYTOW) 3iekTpudeckoil uenu. KopoTkoe
3aMbIKaHUE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJJIOB. 3aBUCUMOCTbH COMPOTUBJIICHUS METAJUIOB OT
temnepaTypbl. CBEpXIPOBOJUMOCTb. DJIEKTPUUECKUH TOK B BakyyMme. CBOMCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBomnuku. CoOCTBEHHass W TPHUMECHAs IMPOBOJUMOCTH TOJTYIIPOBOTHUKOB.
CgoiictBa p-n-niepexona. [loaynpoBoaHUKOBEIE MPUOOPHI. DIEKTPUUYECKUA TOK B pacTBOpax M
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS TUCCOIUALIUS. DIEKTPOIN3. DIEKTPUUECKUI TOK
B ra3zax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENbHBIN pa3psaa. Moisnus. [1nazma

JlaGopaTopHble 3aHSTHSA

JlaGopaTtopHast pabota 3. M3ydeHue CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.
JlaGopatopHas pabota 4. I3MepeHue 3JeKTPOABIKYIICH CHIIbI ICTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBJICHUS

Tema 4.3
MarauTHOE T10JIe.
DJIEKTPOMarHuTHast
MHIYKIHA

Coaep:xxanue yueOHOro MmaTepuajia

[TocrosiHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MarHuToB. MarHutHoe mone. Bekrtop
MarHuTHOM mHAyKuuu. [Ipunuun cynepno3unuu. Jlunum maruutHoi naaykuuu. Kapruna nuauii
MAarHUTHOM HWHAYKUHUH TOJS MOCTOSHHBIX MAarHUTOB. MarHMTHOE MOJIE€ MPOBOJHHUKA C TOKOM.
KaptuHa nuHMN 0O UIMHHOTO MPSIMOTO MPOBOAHUKA M 3aMKHYTOr'O KOJIBIIEBOTO MPOBOJHHMKA,
Karymku ¢ TokoM. OnbIT Opcrena. B3aumoneiictBue nmpoBoaHUKOB ¢ TokoMm. Cuiia Ammepa, ee
Moayab U Hampasienue. Cuna JlopeHna, ee MOAyJib M HarpaBieHue. [[BuykeHue 3apsKeHHOU
YaCTHUIbI B OJTHOPOJHOM MarHUTHOM Tosie. PaGota cuibl Jlopenna. SIBieHue 31eKTpoMarHuTHON
uHaykuuu. [lotok BekTopa MarHuTHOM MHAYKUMH. DJIC MHAYyKUMU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiun @apanes. BuxpeBoe siekTpudeckoe mMoje. DJIEKTPOJBIDKYIIAs CUjla HWHAYKIUH B
MIPOBOJHUKE, JABMKYLIEMCS MOCTYNATEIBHO B OJHOPOJHOM MarHUTHOM moJje. IIpaBuno JleHua.
NunyktuBHOCTh. SBnenue camomuaykiuu. DJIC caMOMHAYKIIMU. DHEPrusi MAarHUTHOTO IO
KATYHIKH C TOKOM. DJIEKTPOMAarHMuTHOE M0JIe

ITpakTHyeCcKue 3aHATHS

HpaKTI/ILICCKI/Ie paGOTBII I/I3yquI/Ie MAarauMTHOTI'O IOJIA KaTyYIIKU C TOKOM. HccnenoBanue aeiicTBUSA
IMMOCTOAHHOI'O MariuTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 5. 3yueHue siBIeHHsI 3JI€KTPOMAarHUTHON MHYKIIMU

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS)

IIpakTHYeckHe 3aHATHA

[TpakTrueckast pabora: TexHHYECKHE YCTPOWCTBA M MPaKTHUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAJIBHBIN aIlapar, CTPYWHBIM IMPHUHTEp, aMIIepMeTp,
BOJIBTMETD, peocrar, VCTOYHUKU TOKa, JNIEKTPOHATrPEBATEIbHBIC IpudopBl,
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3JIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(oTOpE3nUCTOPHI,  MOJYNPOBOAHUKOBBIM  JTHOJ,  TajJbBaHUKA,  IOCTOSHHBIE  MAarHHTHI,
3IEKTPOMArHUTHI, AIEKTPOABUTaTENb, YCKOPUTENN JIEMEHTAPHBIX YaCTUILl, UHAYKIIMOHHAS TeYb.
[Tpaktuyeckas pabota: Mepsl 37eKTp0o0€30MaCHOCTH, AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHUE
AIEKTPOnpUOOpPOB, KOPOTKOE 3aMbIKAHUE

PKT Ne3 PKT Ne3 KonrpoJsibHasi padoTra «JiieKTpudecKoe moJjie. 3aKOHbI NOCTOSIHHOTO TOKA
MardutHoe moJje. J1eKTPOMArHUTHAsI MHAYKIUSD)

Paznea 5. Kosre0anus 1 BOJHBI

16

Tema 5.1
MexaHu4eCcKHue 1
PIEKTPOMArHUTHBIC
KoJIe0aHMs

Coaep:xxanue yueOHOT0o MaTepuajia

Koneb6arenbHas cucrema. CBoboanble koebanus. ['apmonndeckue konebanus. [lepuon, yactora,
ammuTyaa u ¢aza xoneGanuid. [IpyKUHHBIN MasTHUK. MaTeMaTn4ecKuid MasTHUK. Y paBHEHHE
rapMOHUYECKUX Kosebanui. KunemaTnueckoe M JUHAMUYECKOE ONMCAaHHE KOJIeOATEIbHOTO
nBuxkeHus. [lpeBpallieHue >3HeEprUM NpU TapMOHMYECKUX KosiebaHUsX. CBs3b aMIUIUTY/IbI
KOoJIeOAaHUH HCXOAHOM BEJIMYMHBI C aMIUIUTYAOM KojleOaHMH ee CKOPOCTH M YCKOpPEHHUS.
KonebarenbHbIi KOHTYP. CBoOoanbie ANEKTPOMATrHUTHBIE KoJieOaHus
B WJCAbHOM  KOJe0aTeIbHOM  KOHType.  AHQJIOTUS  MEXIy  MEXaHUYeCKUMH U
AJIEKTPOMAarHUTHeIMU  KosiebaHusiMu. ®opmyna TomcoHa. 3akOH COXpaHEHHsS HHEPrUU B
uealbHOM Koyle0aTeabHOM KOHType. BbIHYX/IeHHble MexaHudeckue kojeOaHus. Pe3oHaHc.
Pe3onancHass kpuBas.  BpIHyXJeHHbIE 3J€eKTpOMarHUTHbIE KojeOaHus. [lepemMeHHBIN TOK.
CuHycouJanbHbIl NEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKAa. AMIUIMTYAHOE H
JeiicTByIOIlee 3HAUEHUE CHIIbI TOKa U HanpsbkeHus. Tpancdopmatop. IIpousBoacTso, nepenaya u
noTpelieHne IEKTPUIECKOM SHEPrHH. DKOIOTHYECKUE PUCKU IIPU IPOU3BOJICTBE FIEKTPHUUECKOM
sHeprun. KynpTypa HCIonb30BaHMs JIEKTPOIHEPTUHU B TIOBCEIHEBHOM KU3HHU

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckue pabOThI:

HccnenoBanue 3aBUCHMOCTH NIEpUOJIa MaJIbIX KOJIeOaHUl Tpy3a Ha HUTU OT JUIMHBI HUTH M MacChl
rpy3a. HccnenmoBanne miepeMEHHOTO TOKa B I[ENH W3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIeHCcaTopa, KaTYIIKH
U pe3ucropa

Tema 5.2

Coaep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07
IK 1.1
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MexaHudeckue u
PIEKTPOMAarHUTHbHIC
BOJIHBI

Mexanudeckue BOJHBI, ycioBHs pacrpocTtpanenus. Ilepuon. CkopocTh pacnpoCTpaHeHHs M
JuHA BOJTHEL [lonepeunsie U mpoaoibHbIe BOJMHBL. MHTepdepertus u nudpakiys MEXaHHIECKUX
BOJIH. 3BYK. CKOpOCTh 3BYyKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIEKTpOMarHUTHBIC
BOJIHBI. Y CJIOBUSI U3JIyYEHUS JIEKTPOMArHUTHBIX BOJH. B3anmuas opuenTanus BekTopoB E, B u v
B JJIEKTPOMAarHUTHOW BOJHE B BakyyMe. CBOWMCTBa 3JIEKTPOMarHUTHBIX BOJIH: OTpa)X€HUE,
nperoMIIeHue, mojspusans, nudpaxius, naHTepdepernns. CKOPOCTh IEKTPOMArHUTHBIX BOJH.
[Ikana 571eKTPOMarHUTHBIX BOJH. [IpriMeHeHUe 3JIEeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[lpuHuuMnBl pagdocBA3W U TeleBUAcHUs. Pamuoniokamus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYIKaIOIIEH cpefibl

Tema 5.3
Onruka

[IpsiMonuHeitHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexe. JIyu cBera. OTpaxeHue cBeTa.
3akoHbBI OoTpakeHus cBeTa. [locTpoeHne n3o0pakeHn B TIIOCKOM 3epkaie. [Ipemomiienue cBera.
3akoHbl TpenoMieHHs cBeTa. AOCONIOTHBIN mokazaTens mnpenomieHus. [lomHoe BHyTpeHHee
oTpaxkenue. [IpeaenbHbIA yroa MOJHOTO BHYTpeHHEro oTpakenus. Jucnepcus csera. ClOKHBIN
coctaB Oenoro cBera. L[ger. CoOuparomue u pacceuBaromue auH3bl. ToHkas nuH3a. PoKycHOE
paccTosiHHE W ONTHYECKas CHiia TOHKOHM JuH3BL llocTpoeHne m300pakeHH B COOMpAOMUX U
pacceuBaromux JuH3ax. Gopmyiia TOHKOW JMH3bI. YBeJIMUYeHUE, AaBaeMoe JIMH30i. [Ipenensl
NPUMEHUMOCTH Te€OMeTpHuecKoi ontuku. WMuTepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpPEHLMOHHOW KapTHHE OT JABYX
CHUH(]Aa3HBIX KOTEPEHTHBIX UCTOYHMKOB. Jludpakius cBera. [{udpakunonHas pemerka. Y ciloBue
HAOJIOJIEHUsI TJIABHBIX ~MAaKCUMyMOB TIpU TaJ€HUM MOHOXPOMATHYECKOTrO CBETa Ha
JQpakiuoHHYI0 pemeTky. Ioaspusanus ceera

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTrueckas pabora: HalGmtoneHue qucnepcuu cBeTa

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota 6. M3mMepenune mokaszaTessi MpeaoMIICHUS CTEKIIa
JlaboparopHas pabota 7. MccnenoBanue CBOMCTB U300paskeHUH B JIMH3aX

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJeP:KaHUeE (CoepKaAHHe MPUKJIATHOT0 MOYJIsl)

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas pabora: TexHuuyeckue ycTpOHCTBa M NpaKTHUECKOE HMpPUMEHEHHe: ceiicMorpad
3JIEKTPUYECKUNA 3BOHOK, T€HEpPATOp MEPEMEHHOI0 TOKA, JUHUMU AJIEKTpoIepeaad, My3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIUIMHE, panap, paiuONpPHUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, symna, ¢oToamnmnapar, NPOEKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS pelIeTKa, HOIPOUI, TEIECKOI.
[TpakTnueckass pabora: Bunel mzmyuenuil. Buapl cnextpoB. CnekTpbl ucmyckanus. CHeKTpbl
norsomenus. CrnektpanbHblii aHanu3. ChekTpajibHble KIAcChl 3Be3N. YIbTpadHoieToBoe
nsnydyenue. Mudpakpacnoe nznyuenue. Perrrenosckue ayun. x mpupona u cBoiicta. Illkana
JIEKTPOMArHUTHBIX U3JIyYEHUN
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Pa3nen 6. OcHOBBI crieMAIbHONH TEOPUH OTHOCHUTEILHOCTH

Tema 6.1
(OCHOBBI TEOpUHU
OTHOCUTEITLHOCTH

Conep:xxanue yueOHOro MmaTepuajia

I'paHunBl TPUMEHUMOCTH  KJIACCHYECKOM MexaHWKH. [locTynarbl cCHElUanbHOM  TEOPHH
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTb MOJYJIsI CKOPOCTH CBeTa B  BaKyyMme, MNPUHIUI
OTHOCUTENIBHOCTH ODHHIITEHHA. OTHOCUTEILHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHHU U
COKpAIllEHUE JUIMHBI. DHEPTusi U MUMIYJIbC CBOOOMHONW dYacTuilbl. CBSI3b MAacChl C JHEPrUcH H
HMMITYJIbCOM CBOOOIHOM YaCTHUIIbI. DHEPTHUS IMOKOS CBOOOHON YaCTHIIBI

OK 01
OK 02
OK 04
OK 05

Pasnen /. KanroBasi pusznka

10

Tema 7.1
JIIEMEHTHI
KBAHTOBOU OITUKU

Coaep:xxanue yueOHOro marepuajia

®otonbl. Popmymna [Tnanka cBs3u sHEprUH (POTOHA C €TO YACTOTOH. DHEPTHUS U UMITYJIBC (DOTOHA.
OtkpeiTue u uccinengoanue ¢oroddpdekra. Ombitel A.I'. CromneroBa. 3akonsl (oTodddexra.
VYpaeaenue DitamreitHa i potodrddekra. "KpacHas rpanuma" ¢poroaddexra. [laBienue crera.
Omsrtel [1.H. JIebeneBa. Xumuueckoe IeCTBHUE CBETA

Tema 7.2
CtpoeHue atoma

Conep:xxanue yueOHOro MaTepuajia

Monens atoma Tomcona. OnbiTel Pezepdopaa no uccrnenoBanuo crpoeHus: aroma. [lnanerapnas
monenb aroma. [loctynarel bopa. M3nydenne u moriomenne (OTOHOB MPHU TEPEXOje aroma ¢
OJIHOTO YPOBHS dHEpruu Ha Apyroi. Buasl ciektpoB. CrieKTp ypOBHEHR SHEPrUU aToMa BOJOPOJA.
BonnoBeie cBoictBa wactunl. Boanel ne bpoina. KopmyckynsipHO-BOJIHOBOM — Iyalid3M.
Judpakius 371eKTpoHOB B KpucTauiax. CIIOHTaHHOE M BBIHYKACHHOE U3ITyuyeHHue. Y CTPOHCTBO U
IPUHLIKI padoTHI Jiazepa

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTnueckas pabota: HabmoneHue nuHeyaToro crnekrpa

Tema 7.3
ATOMHOE SIAPO

Coaep:xanue yueOHOIro MaTepuaJia

MeToapl HaOMIOACHUS U PEruCTpallMM 3JIEMEHTAPHBIX 4YacTull. OTKpBITHE DPATUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa mo ompeneneHnio coctaBa pajnoakTUBHOIO u3nydeHus. CBoicTBa anbga-,
Oera-, raMMa-u3NydyeHus. BnusHue paInoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HelitpoHa. Hyknonnas monens snpa I'eiizenOepra-lBanenko. 3apsn sapa. MaccoBoe 4uCIo
anpa. M3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amma-u3inydeHue.
3aKOH paJMOaKTUBHOIO pacmaja. DHEprusl CBSA3M HYKJIOHOB B sape. Snepueie cuibl. Jledekrt
Macchl saapa. SAnepHsle peakunu. [lenenue m cuHTe3 saep. fAnepHuiil peaktop. TepmosiepHbIil
cuHre3. IIpoOiaeMbl U MEPCHEKTUBBI SJEPHOM SHEPTETHUKU. DKOJOTMYECKHE ACMEKTHI sIePHOM
SHEPreTHUKU.  DieMeHTapHble  4YacTulpl.  OTKpbiTHE  MNO3UTpoHA.  DyHIaMEHTalbHbIE
B3aUMOJICUCTBUS

[IpakTHyeCcKue 3aHATHS

[TpakTuyeckas pabora: MccaenoBanue TpekoB 4acTHUIl (10 TOTOBBIM (oTorpadusim)

IIpodeccnonaibHO OPMEHTUPOBAHHOE COJEPKAHUE (COAePKAHNE TPUKIATHOTO MOYJIs1)

OK 01
OK 02
OK 04
OK 05
OK 07
IK 1.1
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HpaKTI/I‘IGCKI/Ie 3aHATHUA

[IpakTuyeckas pabora:

1. [enoBas urpa: IloHATHSA, CBA3aHHBIC C W3YYCHHEM METOJIOB HAYyYHOTO IO3HAHMS: SIBJICHHE,
HAy4YHBIA (aKT, TUIOTE3a, (PU3NYECKasi BEIMYHMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, IKCIICPUMEHT,
MOJICJTMPOBAHUE, MOJICIb, H3MEPEHHE.

2. Ipaktudeckas padora: TexHHUECKHUE yCTPOMCTBA U MPAKTUICCKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuk, CoJHEYHAas Oarapesi, CBETOAMOJ, CIEKTPOCKOII, Jia3ep, KBAHTOBBIM KOMIIBIOTED,
JI03UMETp, KaMmepa BuiibcoHa, siiepHbIil peakTop, aToMHasi bomba

PKT Ne 4 BirankoBoe TectupoBanue «Kosiedbanusi u Bostnbl. Ontuka KBanroBas pusukay

Pa3pnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZNKH

Tema 8.1
DJIIEMEHTBI
ACTPOHOMUU U
acTpoHu3uKu

Conep:xxanue yueOHOro MaTepuajia

Bun 3Be3nHoro Heba. Co3Be3nus, spKue 3Be3[Ibl, IUIAHETHI, X BUAUMOE JBHkeHue. ComHeuHas
cucreMa. [lmanersl 3emHoi Tpynnbl. [lnanersi-rurantel. Manbie Tena COJIHEUHON CHCTEMBI.
Counnue, porochepa u armochepa. ConHeuHast akTuBHOCTh. Mcrounuk sHeprun ConHIa U 3BE3 1.
3Be31bl, WX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHUMOCTb, paaulyc, TeMmIlepaTypa, HuX
B3aUMOCBS3b. 3BE3/lbl TJIABHOW IOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTB' s
3B€3]] IJIaBHOM  TOCJeNoBaTeIbHOCTH. BHyTpeHHee crpoeHue 3Be3n. CoBpeMeHHbIE
IIPEJICTaBJICHUS O MPOUCXOXKACHUH U 3Botolmu CosHIIA U 3B€3/. DTalbl )KU3HU 3Be31. MileuHblid
[Tyts - Hama [Nanaktuka. CnupanbHast cTpyKTypa [anakTuku, pacnpeaeneHue 38e3/, ra3a u IbLIu.
[Tonoxenne u nBwkenue ConHua B [amaktuke. Ilnockas u cdepuyeckas HOACHCTEMBI
lNamaktukn. Tunel ramaktuk. PaguoramakTuky M KBasapsl. UepHbIE IBIpBI B sIpax TajlakTHK.
Bcenennas. Pacmmpenue Beenennoil. 3akon Xa60ma. Pas0eranue ramaktuk. Teopust bosibioro
B3pbIBa. Mojens «ropsueii Becenennoii». Macmitabnast ctpykrypa Beenennoil. MeraranakTuka.
HeperenHble mpo01eMbl aCTPOHOMHUH

JlabopaTopHble 3aHATHUS

Ha6opaTopHa51 pa60Ta 8. Ha6J'IIOI[eHI/I$I HCBOOPYKCHHLIM I'J1a30M € UCITIOJIB30BAHUCM
KOMITBIOTCPHBIX npnnomeﬁnﬁ JJI OITPEACTICHUS ITOJIOKCHUA HeOECHBIX 00HEKTOB Ha KOHKPETHYIO
AaTy: OCHOBHBIC CO3BC3IHA CCBepHOPO HoJIymapus U ApKuc 3BC3/1bI

OK 01
OK 02
OK 03
OK 05
OK 07

Kouncyabranus

IMpome:kyTouHasi aTTecTanust (3K3aMCH)

18

Bcero :

98
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3 YCJIOBMS PEAJIMBALIIUA JIUCHUAIIVIINHBI « ®U3UKA»
3.1. TpebGoBaHusi K MUHMMAJBbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIe4eHUI0

OcBoeHnne mporpaMMmbl  OO0IIe00pa30BaTEIbHON yYEOHON HUCIIATITAHBI
«Dm3uka»y mpenanonaraeT Hajdudue B MPOPECCHOHATBHONW 00pa3oBaTelbHOM
OpraHu3aliy, peaju3ylomieil o0pa3oBaTeNbHYI0 MPOTpaMMy CpPEIHEro OOIIero
obOpaszoBanus B mpenenax ocBoeHus OIIOIT CIIO wa 6a3e OCHOBHOTO O0OIIETO

oOpa3oBanus, yueOHOoro kabunera.  I[lomerenue kaOuHeTa JTOJKHO
YAOBIIETBOPATH TpeOOBaHUSIM MocTaHOBIeHUs1 OT 28 ceHtsaops 2020 roma Ne28 O6
YTBEPKACHUU CaHUTAPHBIX IIPaBUII CII 2.4.3648-20 "CaHurapHo-

AMUIEMUOJIOTUYECKNE TpeOOBaHUS K OpraHMU3alMsiM BOCIMTAHUA M OOyuyeHwus,
OTIbIXa W O3JO0POBJEHUS JeTe M MOJOoAekKH" M OBbITh OCHAIEHO TUIIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B HAacTOAIIUMX TPEOOBAaHUSAX, B TOM YHCIE
CHELMATM3UPOBAHHON y4eOHOW MeOembl0 U CpeAcTBaMH OOy4YeHUs, JOCTaTOUHBIMU
JUTSl BBIIIOJTHEHUSI TPEOOBAHUI K YPOBHIO MTOJATOTOBKU O0YYarOUIUXCS.

No HaunmenoBanue yueOHBIX

N OcHaieHHOCTh Y4eOHBIX TOMEIICHHHA
/1 MOMEIICHUN

Mapter -21

Crynbs-43

Tpubyna-1

Cron -1

Hocka -1

Hlxag -2

OkpaH (IIepeHOCHOM) co mTaTHBOM-1

[poexTop Epson-EB-X10 013/1155 (nepenocHoii) — 1
[MopratusHbIil kKommbioTep Acer Extensa 4220-200508Mi
Celm-2.0 (iepeHoCHO#1) ¢ HEOOXOIUMBIM KOMILICKTOM
Kabuner bu3uKH U | JULEH3UOHHOTO POorpaMMHOro odecriedeHus - 1

1. TEXHUYECKOU MexaHuKkH | JlabopaTopHbiii Habop «['eomeTpryeckas onTukay-1
(VJIK-419) JlaGopartopHblii Habop «Mccnea. u30mponeccoB B razax»-1
Jlaboparopusiit Habop «Kpucranmmzamms»-1
JlaGoparopHbiii Habop «MarueTuzm»-1
JlaGopatopHbIit HA00p «DNEKTpUIECTBON-1

Habop Onekrpocraruka-1

Hab6op snexTpoannamMukm-1

[Tpubop ms n3ydeHus Tra30BbIX 3aKOHOB-1

Habop nab. «Mexanuka»-1

Ha6op onuka-1

Hab6op snexrpuuectso-1

Habop s>nexTpoaunamuka-1

IlepeyeHs MHPOPMALMOHHBIX TEXHOJIOT UM
(KOMILIEKT JIMIEH3MOHHOTO0 U cBoOoaHOrO0 I10)

Ne | HazBanue (munensus\cBo6ogHO0e I10)
1. | Windows 7 JIANECH3USA
2. | Paint. NET cBoboauoe 110
3. | Cucrema ymnpaBiaeHHUs TUCTAHIIMOHHBIM cBoboanoe 110
oOyuenrem Moodle
4. | UudopmMarimoHHO-TIPaBOBbIE CUCTEMBI" csooouoe [10 mia
I'apant" u "Koncynsrant+" 00yJaroIMXCs
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5. | Microsoft office 2007 JINLEH3USA

6. | CucTeMBbI aHTUBHPYCHOM 3aIUTHI JUTICH3US
naboparopuu Kacnepckoro

3.2 TH®OPMALIMNOHHOE OBECIIEYHEHHUE OBYUYEHUSA
IlepeyeHb OCHOBHOM M JONOJHUTEIbHOU JIUTEPATYPHI,
HEe00X0AMMOii 17151 0CBOCHUS AU CUUIIIMHBI

OcHoBHasi MTEpaTypa:

1. KacbsnoB B. A. ®usuka: 10-ii kinacc: yriyOn€HHbIA YPOBEHD : YUEOHHUK
/ B. A. KacesinoB. — 11-e uzn., ctep. — Mocksa : [Ipocsemenune, 2024. — 480 c. —
ISBN 978-5-09-103621-3. — TekcT : 37IeKTPOHHBI.

2. KacbsinoB B. A. ®usuka: 11-i kiacc: yriayOiaEHHBIA YPOBEHD : Y4COHUK
/ B. A. KacesinoB. — 11-e uzn., ctep. — Mocksa : [Ipocsemenune, 2024. — 493 ¢. —
ISBN 978-5-09-103622-0. — TekcT : 371eKTpOHHBIH.

JlonoiHuTEIbHAS JIUTEpaTypa:

1. Tpodumona T.U. Kpatkuii kypc pU3MKHN ¢ npuMepaMu pelIeHHs 3a1ay :
yuebHoe nocobue / Tpodpumona T.NU. — Mocksa : KnoPyc, 2021. — 279 c¢.— URL:
https://book.ru/book/936320. — ISBN 978-5-406-03212-1. —  Texkcer
AIEKTPOHHBIN.

2. Jloreunenko  O.B. ®uszuka + ellpunoxenue : yueOnux / O.B.
JlorBurenko. — Mocksa :KuoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758 . — TekcT : 2IeKTPOHHBIN.

3. HNBanoB A.E. Monekynapuas ¢usuka u tepmoaumHamuka. Tom 1 :
yueOHoe mocoobue / MiBanoB A.E. — Mocksa : Pycaiinc, 2020. — 212 c.— URL:
https://book.ru/book/935626. — ISBN  978-5-4365-4268-3. —  Tekct
DIEKTPOHHBIN.

4, HNBanoB A.E. Monekynsapuas ¢usuka u tepMoauHamuka. Tom 2 :
yuebHoe nocodue / BanoB A.E. — Mocksa : Pycaiinc, 2020. — 198 c.— URL:
https://book.ru/book/935627. — ISBN  978-5-4365-4269-0. — Tekct
DIIEKTPOHHBIM.

Ilepeyenbr pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHMKALIMOHHON CeTH
«HTEpHET», HEOOXOTUMBIX /IJI51 0CBOECHHS TUCIUIINHBI

1. OtkpeiThiii KoUK, Dusnka : caiir. — URL:www.physics.ru/. — Pexum
JOCTyTa : CBOOOIHBIN. — TEeKCT : 2JIEKTPOHHBIN.

2. Kny6 nmns yuureneit ¢usuku : caiir. — URL: www.fizika.ru/.— Pexum
JIOCTYyTIA : CBOOOIHBIN.— TEKCT : AIEKTPOHHBIN.

3. Poccuiickuii MHPOpPMAIMOHHBIA MOpPTan B 00JACTH HAyKH, TEXHOJOTHH,
meaunuHbl 1 oopasoBanmsieLIBRARY.RU : caitt.—URL: www.elibrary.ru. — Pexxum
JIOCTYIIA: ISl 3apETUCTPUPOBAHHBIX MOJIB30BATENECH. —€KCT :3JIEKTPOHHBIN.

4 KOHTPOJb W OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOWM
JUCIHUIIVIMHBI «®PU3NUKA»

4.1 KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUSI Y4eOHOH TMCHMILIMHBI
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Henp xaxgoi Gopmbl KOHTpoOJisE — 3adUKCUPOBATH MPUOOPETEHHBIE
oOydaromuMcsi B pe3yJbTaTe OCBOCHHUS y4eOHOW AMCUMIUIMHBI 3HAHUS, YMEHUS,
crocoOcTBytome (OPMUPOBAHUIO KOMIIETCHITUH.

KOoHTposlb ¥ OLEHKa pacKpbIBalOTCS YEpe3 YCBOCHHBIE 3HAHUS U
npuoOpeTeHHbIe 00YYAIOIUMUCSA YMEHUS, HapaBJIeHHbIE HAa (POPMUPOBAHKE OOIIIUX
U NpodeCcCHOHATIBHBIX KoMIeTeHIui. KoMmereHuu 10KHBI OBITh COOTHECEHBI C
NPEIMETHBIMUA pe3yJbTaTaMH. [l KOHTPOJS M OLEHKH pe3yJbTaTOB OOYy4ECHHS
MpernojiaBaresib BbHIOMpAaeT (GOPMBI U METOABI C YYETOM MpOQEeCcCCHOHATIU3AIIH
oOy4eHHMs 0 MporpamMMme JUCIUILIAHBI.

B Teuenue cemecTpa UCIOIB3YIOTCS CIEAYIONINE BUABI KOHTPOJIS:

- TEKYLLIHH,

- pyOEKHBIM.

Bxo/1HO# KOHTpOJIb IPOBOIUTCS B (popMe cobeceJoBaHHs Ha IEPBOM 3aHATHU
C LIEJIBIO ONpENESICHUs MOTHBALlUU CTYJIEHTOB K M3YYEHHUIO y4E€OHOU IMCUHUILTUHBI
«Duszuka» uim €€ OTCYTCTBUS JJI1 KOPPEKLIUU METOJAUKHU NPETNOJaBaHUS.

Tekyluii KOHTPOJb TPEACTABIAECT COO0OM MPOBEPKY YCBOCHUS Y4e€OHOTO
MaTepuansa  TEOPETUYECKOr0 M MPAKTHUYECKOrO0  XapakTepa,  PEeryJisipHO
OCYUIECTBIISIEMYIO Ha MPOTSKEHUU CEMECTPA.

Texywuti xoumponb 3HaHUM OCYIIECTBIIETCS B (OpME YCTHOIO U
NMCbMEHHOI'O OIpOCa CTYJIEHTOB HAa 3aHATHSX, HAllMCAHME M 3amuTa pedepara,
COOOILIEHUS WM COCTAaBJICHUE MPe3eHTAIMH (110 BBIOOPY ), BHITOJHEHUS TUChMEHHBIX
CaMOCTOATENBHBIX, (DPOHTAIBHBIX JIAOOPATOPHBIX M KOHTPOJIBHBIX PabOT, MPOBEPKHU
OOIIMX U UHIVWBUIyIbHBIX 33JJaHUH, a TaKKe OJJAHKOBOT'O TECTUPOBAHMUS.

CamocrosiTennbHbie pabOThl MPETHA3HAYCHBI JJIi KOHTPOJS YMEHHUS pellaTh
3a/1a44 U BBINOJHATH YIIPAXKHEHUS IO IPOUICHHON TEME.

KonTponbHble paboOThl  [malOTCs Il  TNPOBEPKM 3HAHUW W YMEHUU
oOy4Jaronxcs, MOJYYEHHBIX B pe3yjbTaTe M3y4dyeHHs paszaena. MoKeT 3aHUMaTh
4acTh Y4Y€OHOro 3aHATHA C Pa300poM MPABWIBHBIX PEIIEHUH Ha CIEIyIOUIEM
3aHITHH.

Texymuii  KOHTPOJb  TPAJULUUMOHHO  CIY>KUT  OCHOBHBIM  CpPEICTBOM
obOecricueHus: B y4eOHOM MpOIIecCce «OOpaTHOM CBSI3W» MEXy IMperojaBaTreyieM U
oOydJarommmcsi, HeoOXOIUMOM JUIsi CTUMYJMpPOBaHUS pabOThl OOydYaroImIMXCAd H
COBEPILIEHCTBOBAHMSI METOJIMKH MPENOAaBaHUS yU€OHBIX JUCIIUTUIMH.

Py6exunie konTposbHbie Touku (PKT) mo mucnumniamHe ompeneneHsl B BUJC
KOHTPOJIbHOM (TIpOBEpOYHON) padOTHhl WM OJIAHKOBOTO TECTHPOBAHHS MOCIE
U3y4YCHHs paslieia WIM HECKOJbKHX TeMaTHUecKd OJM3KUX pas3fesioB 110
nucrtutinHe. Beero mpennonaraercs nposectu 2 PKT B mepBom cemectpe u 2
PKT Bo BTOpOM CcemecTpe.

Tembl PKT
1 cemecTp
PKT Nel KontponpHas pabota «Mexanuka. MonekymsipHas ¢usnka u
TEPMOJUHAMUKA)»
PKT Ne2 (MKP) brnankoBoe TeCTUPOBAaHUE «DJIEKTPUUECKOE MOJIEN
2 cemecTp

PKT Ne3 PKT N3 KontponpHas paboTta «DIEKTpUYECKOE TIOJIe. 3aKOHBI
MOCTOSTHHOTO TOKa MarHuTHOe ToJie. DJIEKTPOMAarHUTHAS UHTYKITHSDY
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PKT Ne 4 bnankoBoe tectupoBanue Ne 6 «KonebGanust u BosHbl. OnrHka.
KBanToBas duszuka»

Kon n HauMeHoBaHHue Paznen/Tema THI OLIEHOYHBIX
(hopMmupyeMbIX KOMIIETEHIUI MepONpPUSATHI
OK 01. BeiOupats cnoco0Osl | Paznen 2. Temsl 2.1., 2.2., 2.3.
pelenus 3a7a4 | Pasgen 3. Temsr 3.1., 3.2., 3.3.
npoecCHOHATLHOM Pasmen 4. Temn1 4.1.,4.2., 4.3.

ACATCIIbHOCTH IMPUMCHHUTCIILHO Pa3I[CJ'I 5 Tembr 5.1..5.2.. 5.3.

K pa3IMYHbIM KOHTEKCTaM Pasnen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3.
Pasnen 8. Tema 8.1

OK 02. Hcnonw3oBats | Pazgen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIE CPEICTBA HOMCKA, | Pasnen 3. Temsr 3.1., 3.2., 3.3.
aHaiudsa W HHTCPHPCTALNHU | Pasnen 4, Temsl 4.1., 4.2., 4.3.

uH(bopmanmy, | Pasnen 5. Temst 5.1.,5.2., 5.3.
MHPOPMAIIMOHHBIE  TEXHOJIOTHH Pasner 6. Tema 6.1

JUIS BBITIOJTHCHHUS 3a1a4
N Pazgen 7. Temnr 7.1, 7.2, 7.3.
npodecCuoHAITBHON
ESITebHOCTH Pa3gen 8. Tema 8.1
OK 03. [Tmanuposarts | Pazgen 1. Tema 1.1.
W peanu3oBbIBaTh coOcTBeHHOE | Pa3gen 3. Temsr 3.1., 3.2., 3.3. YCTHBIN OIIPOC;
HTaJbHBIN OIIPOC;
PO(hECCHOHAIBHOE " | Pazgen 4. Temsi 4.1., 4.2., 4.3. (porTan orpoc,
JINYHOCTHOE pasBUTHUE, | Pasnen 8. Tema 8.1 HabIoIeHNe
MpEeANPUHIMATEIHCKYIO 3a BBIIIOJTHEHHEM
JESTEIBHOCTD 1abopaToOpHBIX paboT;
B mpodeccuonanbHoi  cdepe, TNpaKTHYecKhe PaboTEh]
HCIIOIL30BaTh 3HAHUSA o (peweHne
[IpaBOBOM 151 ¢buHaHCOBOM KAYECTREHHEIX
rPaMOTHOCTH
PaMOTHOC U pacyeTHBIX 3a/1ay);
B pa3IUYHBIX JKU3HEHHBIX
TECTUPOBAHUE;
CUTYaIUIX N
eIlICHUE Keic-3a1a4;
OK 04. DddextuBHo | Pasmen 2. Tempr 2.1.,2.2.,2.3. | p ’
B3aHMOJCHCTBOBATh U pa60TaTL Pasnen 3. Temnr 3.1., 3.2., 3.3. HAOJIIOACHUE U OueHK'il
ITOJTOTOBKH  JICJTOBOM
B KOJUICKTHBC U KOMaHAC Pasnen 4. Temnr 4.1.,4.2., 4.3 o

Pasgen 5. Tems! 5.1.,5.2., 5.3. UTPBL;

Paznen 6 Tema 6.1. -
Pasznen 7. Temsr 7.1, 7.2, 7.3 TIPOMEKYTOTHOU

BBIIIOJIHEHHE 3aJaHUl]

OK 05. OcymectBaste ycTHyto | Pasgen 1. arTecTaluu
U IIUCBPMEHHYIO KOMMYHHUKALHMIO | Pasnmen 2. Temsr 2.1., 2.2., 2.3.
Ha  TOCYHAapCTBEHHOM  A3BIKE | Pasgen 3. Tems! 3.1., 3.2., 3.3.
Poccuiickoit  Denepaiu €| pagnen 4. Temsr 4.1., 4.2., 4.3
YHeTOM ocoberHocTel Pazgen 5. Temsr 5.1.,5.2., 5.3.

;OII(IHHaIiTTBH(;FOF CorTeKeTa Pasnen 6. Tema 6.1.
YIbTYPHOTO KOHTEKC Paszen 7. Temsr 7.1, 7.2, 7.3

Pazgen 8. Tema 8.1

OK 07. CogpeiictBoBath | Pasnen 2. Temsr 2.1., 2.2., 2.3.
COXPaHCHHUIO OKpYXaromen | Paznen 3. Temsr 3.1., 3.2., 3.3.
Cpeasl, PeCcypcocOepeKCHHIO, | Pasnen 4. Temsi 4.1., 4.2., 4.3

HPUMCHATH SHaHUA 00 Pasgen 5. Temsr 5.1.,5.2., 5.3.
M3MCHCHHH KIMMAaTa, MPHHIMIBL | b snen 7. Temst 7.1, 7.2

OepeKITMBOTO IIPOM3BOJICTBA,
3¢ dexTuBHO  NEHCTBOBATH B
YPE3BBIYANHBIX CUTYALUAX

Pazgen 8. Tema 8.1

30



MK 1.1 OcymecTBasaTs Paznen 2. Temsr 2.1.,2.2., 2.3.

TEXHHUYECKOE 00CITy )KHUBAHHE Paznen 3. Temsr 3.1., 3.2, 3.3.
TEXHOJIOTHYECKOr0 000PYNOBaHUS | Pasnen 4. Temsr 4.1., 4.2., 4.3
L1 IPOU3BOACTBA Pasnen 5. Temsr 5.1.,5.2.,5.3.
[IPOIYKTOB ITUTAHMA 13 Pazzen 7. Tems1 7.1, 7.2, 7.3

[PACTUTEIBHOTO CHIPhS B
COOTBETCTBUH

C DKCIUTYaTal[MOHHOM
ITOKYMEHTaIIUECH.

4.2 ®OPMA TPOMEXYTOYHOM ATTECTAIIUM CTYIEHTOB
MO YYEBHOM JUCHUATIIMHE

Metoauka nposeaenuss UKP u 3x3amena. Il pumepHbie BONPOCHI U
3aganus K UKP u s3x3ameny. Kpurepun onenku 3Hannii B pamkax UKP u
3K3aMeHa. DopMa NPOMEKYTOYHOM aTTEeCTALUM

Metoauka nposeaennss UKP

B cootBerctBuM ¢ neinctByromuM B Kypckom ['AY mosoxenuem o Tekymien
YCIEBAEMOCTH M MPOMEXKYTOYHOM arrectauuu CTyAeHToB (akymnbrera CIIO
oOy4Jaronuiicss MOKeT ObITh OCBOOOXKJIEH NpEnoJaBaresieM OT CAa4d 3adera IpH
YCJIOBHM BBITIOJTHEHUSI BCEX PYOEKHBIX KOHTPOJBHBIX TOYEK HA «XOpPOLIO» U
«OTIIMYHOY.

Urorosast xontpoasHas pabora (MKP) mo nucuuminune ompeneneHa B BHUC
UTOTOBOTO TECTa B KOHLE IEPBOTO CEMECTpa M IpEACTaBI€HAa B OLICHOYHBIX
matepuanax. Beero npeanonaraercs nposectu 1 PKT u UKP B mepBom cemecTtpe.

Ecnu cTyneHT He BBINOJNHSET 33aJaHusl B pamMKax pyOeXHOro KOHTpOJII Ha
«XOpoIo» / «OTAUYHO», TO NPOXOAUT MPOMEKYTOUHYIO aTTECTalUI0 B
tpaaunrionHoit ¢opme. 3auer (MKP) mpoBoauTcss Ha mociaenHeM 3aHATUU B BUJIE
KOHTPOJIBHON paboThl Wi OJAHKOBOTO TeCTHpOBaHMSA. Ha BbINOIHEHWE 3agaHUi
orBoauTCS 60 MHUHYT, MO pe3yJIbTaTaM MPOBEPKH CTYAECHT IOJIYYaeT 3aYTEHO, €CIU
OLIEHKA HE HWKE «3»-yIOBJIETBOPUTEIBHO U HE 3a4TEHO, ecin pe3ysbrart UKP «2»-
HEYZOBJIETBOPUTEIBHO.

IIpumepnbie 3axanus niasa UKP
(OK 01, OK02, OK03, OK04, OK 05, OK 07, [1K1.1, 1K 1.2)

Yacts A

K Ka.?fCOOMy S’CIOCZHM}O yacmu A aaHO HECKOJIbKO onieenioes, U3 Komopblx nioJjibKo
00un eepuwili. Pewuume 3adanue, cpasHume noayueHHwulll OmMeem ¢ npeodioNCeHHbIMU.
B omeeme yKasamv Howmep 3ClaaH1/lﬂ u coomeemcmeyrouLyro 6_)/K6y C npasuibHviM
omeenom. v, Mm/c A

.

B
A.1 Ha pucynke npencranieH rpaduk 3a- 401

BHUCHMOCTH CKOPOCTH OT BPCMCHH JIA
TCJIa, ABUXKYIICTOCA prIMOJ’IHHCﬁHO. Hawu- -
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OoJbllIee IO MOIYJIFO YCKOPEHHE TEJIO UMEJIO Ha y4acTKe
1. OA

2. AB
3. BC
4.CIq

A.2 Kakyro cuty Hao npriiokuTh K Teny mMaccoid 200 r, 4yToObl OHO JTBUTAIOCH

¢ yckopenuem 1,5 m/c??
1) 01H 2)0,2 H 3)0,3H 4) 0,4 H

A.3 KakoBa kuHeTnueckas sHeprust aBTomoousiss Maccoit 1000 Kr, IBUXKYIIErocs

CO CKOPOCTHIO 36 KM/4?
1) 36-10% Ix 2) 648-10° JIx 3) 10* JIxx 4) 5-10%
JIx

A.4. Kakyro MOIIHOCTh pa3BHBAaeT JABUTATENbh aBTOMOOWIsA npu cwie Tsru 1000 H,

€CJIM aBTOMOOWJIb JIBUJKETCS PABHOMEPHO CO CKOpOCThIO 20 m/c?
1) 10 kBt 2) 20 kBT 3) 40 kBT 4) 30
kBT

A.S Ilpu HEM3MEHHON KOHIEHTpALlMK MOJIEKYJ HWJIEAIbHOr0 ra3a CpenHss KBaapa-
TUYHAsi CKOPOCTh TEIJIOBOTO JIBUKEHHSI €r0 MOJIEKYJ yMeHbIImiack B 4 pasza. [lpu
ATOM JIaBJIEHUE ras3a

1) ymensbmmiiocs B 16 pas 2) YMEHBIIUJIOCH B 2 pa3a
3) yMEHBIIWIOCH B 4 pa3a 4) HE U3MEHUJIOCH

A.6 IIpu nepexose u3 coctostnust 1 B coctosinue 3 rasz coBepIiaet padory

P07 T
A
I
0 0,03 0,06 pad
1) 2 xJIx 2) 4 xJIx 3) 6 xJIx 4) 8 xJIx

A.7 Kak U3MEHUTCSI €MKOCTh TUIOCKOTO BO3AYIIHOTO KOHIEHCATOpa, €CIH IUIOIIA b
OOKJIaJIOK YMEHBIIUTH B 2 pa3a, a pacCTOSHUE MEKy HUMH YBEJIUYUTh B 2 pa3za?

1) yBenuuutcs B 2 pasza
2) YMEHBIIUTCS B 2 pa3a
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3) HEe U3MEHUTCS

4) yMeHbIIUTCA B 4 pasa
Yacrs B.

B.1 [lan rpaduk 3aBUCHMOCTH O0OBEMa IMOCTOSHHOM MacChl HJCAIBHOTO Ta3za OT
temmnepatypsl. M300pa3urte 3TOT mporiecc B KoopAuHaTax p-1.

T &

L

B.2 B 0HOPOHOE 3IEKTPUYECKOE TI0JIE ¢O ckopocThio 0,5 * 107m/c BieTaer aek-
TPOH U JIBUKETCS TI0 HAIIPABJICHUIO JTMHUM HanpspkEHHOCTH nosisd. Kakoe paccrosiHue
MPOJIETUT SJCKTPOH IO TOJHOW MOTEPU CKOPOCTH, €CIM MOJYJb HAMPSKEHHOCTU
noJig paBeH 3600 B/m?

OtBer

Kpurepuu ouneHku kayecrBa 3HaHui cryaeHToB no UKP

Ouenka «5» (OTJIMYHO) BBICTABIACTCS, €CJIM CTYJIEHT MOKa3bIBAET TIyOOKHE
3HAHUSA TII0 TEOPETHYECKHM BOIIPOCAaM, BJIAJAEET OCHOBHBIMH IOHATHUSIMU,
TEPMUHOJIOTHEN, YMEET MPaBUIbHO, 0€3 OMIMOOK BBIMOIHATH IPAKTUYECKUE 3a/1aHUS.
Takum  00pa3oMm, MpoOCIEKUBAETCS  CPOPMUPOBAHHOCTH  COOTBETCTBYIOIIMX
KOMIIETEHIM, T.K. OTBET MOJIHbIN, I0KA3aTEIbHbBINA, YETKUM, TPAMOTHBIM.

Ouenka «4» (XOpoOIlIO) BBICTABISIETCS, €CJIM CTYAEHT MOKa3bIBaCT IIyOOKHE
3HaHUSA TII0 TEOPETUYECKHM BOIIPOCaM, BJIAJAEET OCHOBHBIMHU IOHATHUSIMH,
TEPMHUHOJIOTHEN, HO JIOMYCKAET OTHEIbHbIE HE3HAYUTEIbHBIE HETOYHOCTH B
(bOpMyITUPOBKAX, OMPEAEICHUSIX U T.I., YMEET BBIMIOJHATh MPAKTUYCCKUE 3a7aHUs,
HO JIOMyCKaeT OT/AEIbHbIC HE3HAYUTEIbHBIC OMMOKW. B I11eToM OTBET MOJHBIN,
JIOKa3aTeNbHbIN, YETKWW, TPaMOTHBIH, T.€. MPOCIEKUBACTCA CHOPMHPOBAHHOCTH
COOTBETCTBYIOIIMX KOMIIETEHLIUM.

Ouenka «3» (yIOBJIETBOPUTEIIHHO) BBICTABIISIETCS, €CJIM CTYJIEHT MOKA3bIBAET
3HAHUSA [0 TEOPETUYECKHUM BOIpOcaM, BJIAJACET OCHOBHBIMU IOHSTHUSIMU,
TEPMUHOJIOTHEN, HO JOMYCKAEeT OIMOKH, YMEET YACTUYHO BBIMOIHATH IPAKTUUYECKUE
3amanusg. B menoMm mpociexuBaercs CQOPMUPOBAHHOCTb COOTBETCTBYIOIIMX
KOMIIETEHUIM, OJHAKO OTBET HEIOCTATOYHO IOCJIEAOBATENEH, [OKA3aTEJIEH,
IPAMOTEH.

Ouenka «2» (HEYIOBJIETBOPUTEIHHO) BBICTABIAETCA, €CIU CTYJIEHT He
MOKAa3bIBAET 3HAHUSA 110 TEOPETUUECKOMY BOIIPOCY, JOIYCKAET OLIMOKU, HE BBICISIET
IJIaBHOTO, CYIIECTBEHHOTO B OTBETE, HE YMEET MPaBUIIbHO, 0€3 OUIMOOK BBIMOIHATH
[IPAKTUYECKUE 3aaHus. Takum o0Opazom, OTBET ITIOBEPXHOCTHBIM,
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0e3/0Ka3aTeNbHbIA, JOMyCKAIOTCS pEYEeBbIE OIIMOKW, T.€. KOMIIETCHIIMH HE
c(hOpMHUPOBAHBI.

MeToz[mca MPOBEACHUSA IK3aMEHA

@®opmMBl TPOMEXKYTOUYHOM aTTeCTallMu MO (PU3UKE, YCTAaHOBJIECHHAs paboOdYnM

y4eOHBIM TUIAHOM, - 9K3aMeH - CAAETCA Ha TIEPBOM Kypce B KOHIIE BTOPOIO CEMECTpa.

B cootBercTBHM ¢ AercTBYOIMM B [los10:K€HMEM O TEKYIIEM KOHTPOJIE 3HAHUN

U MPOMEXYTOYHOU aTTecTanuu oOyuaromuxcs dakyiasreta CIIO B Kypckom T'AY

CTYZEHT, BBIIIOJHUBIINKA BCe pyOexHbIE KOHTPOJIbHBIE TOUKU Ha «4» U «5», MOXKET

OBITh OCBOOOKIEH OT CJauyM 3K3aMeHa. EMy IpocTaBisieTcsi UTOroBasi OLIEHKa Ha
OCHOBE PE€3yJIbTATOB, MOJYUYCHHBIX Ha PYOSKHBIX KOHTPOJIbHBIX TOUKAX.

Py6exnbie koHTposibHble Toukd (PKT) nmo mucnuminHe ompeneneHsl B BHUE
JIBYX KOHTPOJIbHBIX pabOT WM TECTUPOBAHUS B 1 cEMECTpe U YEThIPEX KOHTPOJIbHBIX
paboT WK TECTUPOBAHUS BO 2 CEMECTpE.

Ecnu cTyAeHT He BBINOJIHSIET 33JaHUs B paMKax pyOEKHOro KOHTPOJs Ha
«XOpoUIO» M «OTJIMYHO», TO THPOXOJUT NPOMEKYTOUHYIO AaTTECTAlMI0 B
TpaJAMLIMOHHON (opMe. Dk3ameHr TPEANojaraeT OTBET CTyAEHTa Ha 2 BOIpoOca U
pelieHre AByX 3a/1ay Ousera. DK3aMeH MPOBOJUTCA B YCTAHOBJIEHHOE PaclUCaHUuEM
BpeMs ITPOMEKYTOUHOM artectann. Bo BpeMs mpoBeneHus 3K3aMeHa B ayAUTOPUU
OJIHOBPEMEHHO NPHUCYTCTBYET He Oojiee 5 cTyaeHToB. Ha moArotoBky K OTBETy
naetcst He 6osee 40 MunyT. Jlaniee — OAMH CTYJIEHT OTBEYAET, OCTaJIbHbIE TOTOBSITCSI.

IIpuMepHBbIe BONPOCHI K IK3aMEHY
(OK 01, OK02, OK03, OK04, OK 05, OK 07, [1K1.1)

1. ®duzuka — Hayka o mpupojie. EcTeCTBeHHOHAyUHBI METOJ TO3HAHHS, €T0
BO3MOYKHOCTH U TPaHMIBI TPUMEHUMOCTH. MonaenupoBanue (U3HIECKUX
SIBJICHUM U TTPOLIECCOB.

2. Ponp skcmiepuMeHTa W TEOPUHW B TIpoliecce Mo3HaHUsS Mpupoasl. Ousndeckue
3aKOHbI. OCHOBHBIE JIEMEHTHI (PU3NUECKOU KapTUHBI MUPA.

3. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUS. CHUCTEMBI OTCUETa.

4. XapaKTepuCTUKN MEXaHUYECKOTO JBWIKEHHUS: TEePEeMEIICHUEe, CKOPOCTh,
YCKOpEHHE.

5. Buael nBwkeHusi (paBHOMEpPHOE, PAaBHOYCKOPEHHOE) W HX TIpaduueckoe
OTIMCaHue.

6. JIBM)KEeHHE MO OKPYKHOCTHU C TTIOCTOSTHHOM IO MOJIYJIIO CKOPOCTHIO.

7. B3aumopericteue Tei. [IpuHIUI cynepno3uiiviu CUl.

8. 3akonbl auHamMuku HproToHa.

9. Cuuibl B mpupoie: yupyrocTs.

10.3akon BcemupHoro Tsarotenus. HesecomocTs.

11.3akoH coxpaHEHUs UMITYJIbCa.

12.3aK0H COXpaHEHUs] MEXAaHUYECKOU SHEPTHH.

13.PaboTa 1 MOIIIHOCTb.

14 . Mexannueckue kojieOanus. AMIUTUTYAa, IEPUO/I, YaCcTOTa, aza KojeOaHui.
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15.CB00601HBIC U BBIHYKEHHBIE KoJieOaHusi. Pe3oHaHc.

16.Mexanuueckue BoHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [[JTMHA BOJIHBI.
17.3ByKOBBIEC BOJIHBI. ¥YJIbTPa3BYK U €r0 UCMOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

18.HabmroneHust ¥ OMBITHI, TTOATBEPKIAIONINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE
BEILECTBA.

19.Macca u pazMepbl MOJICKYI.

20.A0contoTHas TeMmIiepaTypa Kak Mepa cpeqHed KHUHETHYEeCKOW SHEpPruu
YaCTHII.

21.00bsiCHEHHE arperatHbIX COCTOSIHMM BEIIECTBA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.

22.Mopaenp wupacanpHOro Taza. CBsA3b MEXIy JaBICHHEM ©  CPEIHEH
KMHETUYECKOU SHEepruei MoJIeKyJ rasa.

23.Mopenb CTPOCHHUS KUIKOCTH.

24.TToBepXHOCTHOE HATSKEHUE U CMaYMBaHUE.

25.Mopenb CTpOCHUS TBEPIBIX TEI.

26.AMopdHBIE BEIIECTBA U KPUCTAILIBI.

27.VI3MeHeHus arperaTHbIX COCTOSIHUH BEIIECTBA.

28.BuyTpenHss sHeprus u pabora rasza. [lepBbiii 3aKOH TEPMOAMHAMHUKH.

29.HeoOpaTMOCTh TETIOBBIX MPOIIECCOB.

30.TemnnoBeie nBUTaTend W oxpaHa oOkpyxkawmer cpenasl. KII TermioBbix
JIBUTATENCH.

31.B3aumopeiicTBrE 3apsyKEHHBIX TETl.

32.2neKTpuueckuil 3apsia. 3aKOH COXpaHEHUS IICKTPUUECKOTO 3apsijia.

33.3axon Kyrona.

34.2OnexTpuueckoe noje. HampsskeHHOCTh mossl.

35.1Torenuman moist. Pa3HoCTh MOTEHIIMAIIOB.

36.I1poBOAHHKY B 2JIEKTPUIECKOM TIOJIE.

37.Konnencarop. DnekTpuyeckasi eMKOCTb.

38. IupNeKTPUKHU B DICKTPUIECKOM TIOJIE.

39.I1ocTostHEBIN AnekTprdeckuid Tok. CHila TOKa, HaNPsDKCHHE, dJICKTPUYSCKOe
COMPOTHUBJICHUE.

40.3akon  Oma s ydactka uenu. IlocrmemoBarenbHOE U MapajjieibHOE
COEIMHEHNE MTPOBOJHUKOB.

41.9]1C ncrounuka Toka. 3akoH Oma 11 TTOJTHOM IIeTIH.

42.TemoBoe  ACHCTBHME DIEKTPUYECKOTO TOKa. 3akoH Jkoyms-Jlennma.
MOnIHOCTB MEKTPUYECKOTO TOKA.

43.11omynpOBOAHUKH.

44.CobOcTBeHHas! M MPUMECHAs MPOBOAMMOCTH MOIYITPOBOIHUKOB.

45 TlonynpoBoAHUKOBBIN 1uoA. [1oaynpoBoAHUKOBBIE PUOOPHI.

46.MaruutHoe noJie. [locTossHHbIE MarHUTBI U MarHUTHOE T0JIE TOKA.

47.Cuna Ammnepa.
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48.1IpuHuun qedCcTBUS AJIEKTPOIBUTATEIIS.

49.2nekTpou3mMepuTeIbHbIE TPUOOPHI.

50.UaayKkmmst MAarHUTHOTO TTOJIsl. MarHUTHBIN MOTOK.

S51.5IBneHue SIEKTPOMArHUTHOM MHAYKIMH W 33aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

52.BuxpeBoe anekrpuueckoe noje. [Ipasuiio Jlenna.

53.Camounaykius. UHIyKTUBHOCTB.

54 . IlpuHuun AeiCcTBUA dIEKTporeHepaTopa.

55. IlepemeHHBIH TOK.

56.Tpanchopmatop.

57.KonebarenbHbiil KOHTYp. CBOOOIHBIC AJIEKTPOMATrHUTHBIEC KOJIEOAHMUS.

58.BeiHYX)I€HHBIC 3JICKTPOMATrHUTHBIE KOJICOAHN.

59. [leficTByt01IIME 3HAYEHHUS CUJTBI TOKA U HATIPSIKCHHUSI.

60.Konnencarop u kaTyIka B IIeMH MIEPEMEHHOTO TOKA.

61. AKTUBHOE CONPOTHUBIICHHE.

62.2OnexTprueckuii pe30HaHC.

63.OneKTpOMarHUTHOE TOJE€ W  OJICKTPOMarHWTHbIE BOJHBL.  CKOpPOCTH
AJIEKTPOMArHUTHBIX BOJIH.

64.CBeT Kak 3JIeKTpOMarHUTHAas BOJHA.

65.Untepdepenniusa u qudpakius cBeTa.

66.ducnepcus ceera. [lonspuzanus ceta.

67.3aKkoHbI OTpakeHHs U MpejomiieHus cBeTa. [lomHoe BHyTpeHHEe OTpakeHHeE.

68.Paznuunbie  BUABI DJIEKTPOMArHUTHBIX M3IYYEHUH, UX CBOWCTBA U
MPaKTUYECKUE MPUMEHEHUS.

69.0nTrueckue npubdopsl. Pazpemaromas cniocoOHOCTh ONTHYECKUX TPUOOPOB.

70.I'mnotesa [1nanka o KBaHTax.

71.dororddexr.

72.®0TOH.

73.BonHOBBIE U KOPIYCKYJISIPHbIE CBOMCTBA CBETA.

74. Texaudeckre yCTpONCTBA, OCHOBAHHBIC HA UCTIOJIb30BaHUU (oTOdDdeKTa.

75.CtpoeHue aToma: IjiaHeTapHasi MoJiesib U Mojielib bopa.

76.ITornonieHne 1 UCIMyCKaHUE CBETa aTOMOM.

77.KBaHTOBaHUE DHEPTUHU.

78.IIpuHITUIT IEeHCTBUS U UCIIOIb30BaHUE Ja3epa.

79.CTtpoenune aTOMHOTO siIpa.

80.OHeprus cBs3w.

81.CBs13p Macchl U YHEPTHH.

82.5nepHas sHepreTuka.

83.PannoakTuBHBIEC U3IIyYEHUS U UX BO3JICUCTBUE HA KUBbIE OPTaHU3MBI.

84.TepmosiiepHbIi CUHTES.

85.2Bomonus Beenennoit.
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IIpumMepHbIe 321241 K IK3aMEHY
(OK 01, OK02, OK03, OK04, OK 05, OK 07, I1K1.1)

1. B pesynbraTe HarpeBaHus JaBJICHUE ra3a B 3aKPHITOM COCY/IC YBEIUYUIOCH B
4 pa3a. Bo ckoJIbKO pa3 U3MEHWIACh CPEIHSA KBapPATHUHAsA CKOPOCTh?

2. Ms4 yman ¢ BBICOTBI 5M, OTCKOYMJ OT TMoJjia M ObLI MOiiMaH Ha BBICOTE IM.
Haiitn nyTh 1 iepemenenre Msua.

3. Ilpu kaxoil Temmneparype cpefHsisi KMHETHYeCKasi YHEPrus MOCTYMATEeIbHOIO
JBUKEHHs MOJIEKYJI Ta3a paBHa 6,21-10721 [Ix?

4. Cuna 60H coobmaer teny yckopenue 0,8m/c2. Kakas cmia cooOmIUT 3TOMY
Telly yckopeHue 2m/c??

5. Haiitu Temneparypy raza npu nasienun 100klla u KoHIIEHTpanuu MOJIEKYJ
10%m3,

6. C kako¥l CKOpOCTHIO JO/DKHA JIETETh XOKKeiHas maiba maccoit 160r, 9ToObI
€€ MMITYJIbC ObLJI PaBE€H MUMITYJIbCY IyJIM MAacCOW &r, JETSIIEH CO CKOPOCTHIO
600m/c?

7. KakoBa BHYTpEHHSS SHEPIHUS TeJNs, 3allOJIHAIOMIETO a3pocTaT 0obeMoM 60M3
npu gasinennn 100xI1a?

8. JIBmwKeHUs IBYX BEIOCHIICIUCTOB 3aaHbl YPAaBHEHUSIMH: X1=5t,
x2=150 — 10t. [TocTpouts rpaduku 3aBucumoctu X(t). Halitu Bpemsa u mecto
BCTPEYHU.

9. Ilpu yBenuuenuun pnamieHus B 1,5 pa3za oObem raza ymeHbmuics Ha 30mul.
HaiiT nepBoHaYanbHbIN 00BEM.

10.KocMuueckunii kopabiib Maccoid 8T mpuOIN3UICS K OpOUTATEHON KOCMUYECKOM
ctaHuun maccod 20T Ha paccrosHue 100M. HailTm cuiay WX B3aMMHOTO
MPUTSKECHHUSL.

11.Kakoe KOJIMYECTBO BEILECTBA COAEPKHUTCS B rase, eciu npu aaBiaeHun 200
klla u Temneparype 240K ero oobem pasen 40517?

12.bameHHbIi KpaH MOJHUMAET B TOPU30HTATHFHOM TOJIOKCHUH CTATBHYIO OaKy
anauHoM SM M ceuennem 100cm? Ha BeicoTy 12M. Kakyro monesHyro pa6oty
COBEpIIIACT KpaH?

13.Hackonbko yIMHUTCA pbIOOJIOBHAS Jiecka xecTkocThio 0,5kH/M  mpu
MOTHSITUH BEPTUKATHHO BBEPX PHIOBI Maccoi 200r?

14.B cocyn, conepxkammii 1,5xr Boasl npu 15°C, Boyckarot 200r BoasiHOTO mapa
npu 100°C. xakas oOmias TeMriepaTypa YCTaHOBHUTCS B COCYJE TOCTe
KOHJICHCAIIUH Tapa?

15.Teno maccoit 400r cBoGoaHO MamaeT ¢ BHICOTHI 2M. HaliTu KUHETHUYECKYyIO
SHEPIUIO TeJla B MOMEHT yJlapa O 3€MJIIO.

16.Banka JUIMHOM 5M ¢ MIOIAabio TonepedHoro cedenus 100cm? mos aeficTereM
cun no 10xH, mpuioxkeHHBIX K ee KOHIAM, cxamnach Ha lcm. Haiitu
OTHOCUTEIBHOE CXKAaTUE U MEXAHUUYECKOE HAIPSIKEHUE.

17.Baron maccoii 201, aBwkymmica co ckopoctbio (0,3M/C, HaroHseT BaroH
Maccoi 301, aBrxKymuiics co ckopocThio 0,2m/c. KakoBa CKOPOCTh BaroHoB
MOCJI€ B3aUMOJICUCTBUS, €CJIU yAap HEYNPYTHii?
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18.Jl511 mpurOoTOBJIEHHUST BaHHBI BMECTUMOCTHI0 20011 cMelanu XOJOAHYIO BOIY
npu 10°C ¢ ropsiaeit mpu 60°C. Kakue oObembl TOW M JPYrodl BOJBI HAJO
B351Th, UTOOBI TEMIIEpaTypa ycranoBmiiach 40°C?

19./IBmwxeHue Tpy30BOr0 aBTOMOOWIIS OMUCHIBaeTCA ypaBHeHHeM Xi= - 270 +
12t, a nBMXKEeHHE TelIexo/1a Mo 000YMHE TOTO KE II0CCEe — ypaBHEHUEM Xo= -
1,5t. Cnenatb NOSICHUTENbHBIA PUCYHOK (OCh X HaIlpaBUTh BIPABO), HaA
KOTOPOM yKa3aThb MOJIOKEHHWE aBTOMOOWJIS M MelIeXoJa B MOMEHT Hadasa
HaOmogeHnss. C KakuMU CKOPOCTSMH M B KAaKOM HANpaBIICHUU OHU
nuranuck? Korga v riae oHU BCTPETUIIUCH?

20.B HepaboueM coctosiHuu Tpu Temriepatype 7°C paBieHue raza B Kosbe
ra3onoJIHOM BJEKTpUYECKON Jammnbl HakanuBaHus paBHO 8S0kIla. Hailitu
TEMIEpaTypy Tra3a B TOpslIeld jamie, ecid JaBieHHe B pabodyeM pexume
Bo3pactaet a0 100xkI1a.

21.Teno maccoit 0,5kr OpoOIIEHO BEPTUKAIBLHO BBEPX CO CKOpPOCThIO 4M/c. Halitu
paboTy CHIIBI TSDKECTH, M3MEHEHHE MOTEHIMATbHON SHEPTHMH U H3MEHEHHE
KUHETUYECKOW YHEPTHH MPH MOJbEME Tea JO MAKCUMAaIbHOM BBICOTHI.

22.KakoBO IIEHTPOCTPEMHUTEILHOE YCKOPEHHE T0€3/a, JABIDKYIIErocs IO
3akpyriieHuto paanycom 800M co ckopoctbio 20Mm/c?

23.Iloctpoiite n300pakeHHE MpeAMETa B COOMpAroe JTUH3e, HaXOASIIErocs
nepes; GOKyCoM.

24 Haiigute ob1iee COMPOTHUBIIEHUE TPEX PE3UCTOPOB, COMPOTHBICHUS KOTOPHIX
cooTBeTCcTBeHHO paBHBI R;=20M, R;=30M u R3=60M, coeauHEHHBIX
HOCJIEI0BATENbHO.

25.07eKTPOH MEPEMECTHIICS B OJHOPOAHOM 3JIEKTPUUECKOM I0JI€ BAOJb JMHUN

HaIMpsSXKCHHOCTHU M3 TOYKHM C IMMOTCHUIUAJIOM (P; B TOYKY C NOTCHIHUAJIOM Qo).

3apsn snextpona pased 1,6:10 ~ K. Haiigure paGoTy >IeKTPUYECKOTO TI0JIA,
ecnu: 1=150B, @,=200B.

26.IToctpoiite n300pakeHre MpeAMeTa B PACCEHBAIOIICH JHH3E, HAXOASIIErocs
nepes; GOKyCoM.

27.Haiigute 3apsii, KOTOPBIA HAKOMUT KOHIEHCATOP dJJIEKTPOEMKOCThIO 1MKD,
€CJIY €ro 3apsauTh 10 Hanpsokenus 100B.

28.Haiinure KOJIMYECTBO TEIJIOTHI, BHIACISIONIEECS B IPOBOJHUKE MPHU PaA3PsIIKE
4yepe3 HEro KOHJEHCATopa, JIEKTPOEMKOCTh M HANPS)KEHWE KOTOPOrO PaBHBIL:
20Mk D, 120B.

29.1TocTpoiite u300pakeHHE MpeaMeTa B COOMPAOIICH JIMH3E, HAXOJSIIETOCs
MexIy POKYCOM U TBOMHBIM (DOKYCOM.

30.[apuku W3 MOPOBOIALIETO MaTepuaja HMEIT OJMHAKOBbIE pa3Mephl; HX
NPUBEIM B CONPUKOCHOBEHHME W BHOBb pa3Benu. Hailaure 3apsan Kaxaoro
IapuKa rnocie CONpuKOCHOBeHUs, eciu (1= 6MkKu, qr=2MkKir.

31.ITocTpoiite n300pakeHre MpeaMeTa B pacCEeMBAIONICH JMH3E, HAXOASIIETroCs
MeXy (hOKYyCOM U JTBOMHBIM (POKyCOM.

32.Pa3HOCTh MOTEHIMATIOB MEXAY JABYMs 3apsOKEHHBIMU —IapajulebHbIMU
wiactiHamMu  paBHa U, paccrosHue wmexay Humu paBHo d.  Kakosa
HAIPSHKEHHOCTD dJIeKTprudeckoro moss, ecinr: U=100B, d=4cm?
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33.ITnomanp MiIacTHHBI KOHACHCATOpa S, pacCTOsSHHME MEXAy IutacthuHamu d,
JIUBJIEKTpUYECKass MPOHUIAEMOCTh cpeabl €. Omnpeaenute 3IeKTPUUYECKYIO

€MKOCTb KOHZIeHCaTopa, eciu: S=20cm?, d=2mm, €=6.

34 Haiigute cuiy B3auUMOICHCTBHS ABYX TOUCYHBIX 3apsOB B BaKyyMe, €CIU
3apsiibl U paccTosiHue Mexay HumMu paBHbl: 3HKn, -6HKn, 30cm. 3apsasr u
BEKTOpP CHJIbI M300pa3UTE HA CXEMATHYECKOM PUCYHKE.

35.I1octpoiite nzobpaxkeHune mpeaMera B COOMparomieit JTMH3e, HaXOAAIIErocs 3a
JIBOMHBIM (POKYCOM.

36.Haiinure obiiee conpoTUBIEHUE ABYX PE3UCTOPOB, COMPOTUBICHUS KOTOPBIX
coOoTBETCTBEHHO paBHbI R1=40OM u Ry;=20M, coeIMHEHHBIX MapasuIeIbHO.

37.I1ocTpoiite n300pakeHrue MpeaIMeTa B pacceuBaroueil JTMH3E, HaXOAIIErocs
3a IBOMHBIM (hOKYCOM.

38.0mpenenure MoOAyJIb U HAlpaBiI€HHE BEKTOpa HANPSDKEHHOCTH —MOJIA
TOYEYHOTO 3JIEKTPUUECKOTO 3apsia (| B TOUKE A Ha pacCTOSHUU I OT HETO,
ecin = 4K, r =20cM.

39.[TonoxkuTenpbHBIA  MOH, OOMAmaloOmMil  3apsaaoM (, TepeMecTHicCS B
OZIHOPOJHOM DJIEKTPMYECKOM II0JI€ HANPSUKEHHOCTHIO E  BIOJb JIMHUIA

HAIPSOKEHHOCTH Ha pacctosHue . Haliaure paboTy 37I€KTPHUYECKOrO IOJIS,
eciu: g=5MkKn, E=100B/m, d=40cm.

40.ToueuyHblid 3apsii TEpPEHECHH M3 OUDJICKTPHUKA MPOHUIIAEMOCThIO €=33 B

JIUBJIEKTPUK MpoHULaeMocThio €=82. HaiiguTe, Kak M BO CKOJBKO pa3

M3MEHWIACHh HAMPSYKEHHOCTH TOJII TOYEYHOTO 3apsja.

41.MmeroTcs 1Ba KOHAEHcAaTOpa EKTpoeMKOCTSIMU 2MKD u 4Mk®d. Beruucnure
UX OONIYIO 3JIEKTPOEMKOCTh IIPH MAPaUIETbHOM COCIUHEHUH.

42.0Ompenenute, 10 KAKOTO HAMNpsHKEHUS HYXXHO 3apsAauTh KOHACHCATOP
ANEKTPOEMKOCThIO 4MKD, uTOOBI Nepeaats emy 3apan 160MkKo.

43.VImeroTcs 1Ba KOHJIEHCATOPA AICKTPOEMKOCTIMU 2MKD u 4Mk®D. Brraucmure
UX OO0 3JIEKTPOEMKOCTh NP MOCIEA0BATEILHOM COCTUHEHHH.

44.0npeaenuTe CUTy IEKTPUUSCKOro TOKa B MMPOBOAHUKE, €CITH 32 BpeMs 20MUH
yepes ero nomnepeyHoe ceueHue nmporekaet 3apsa SO0K.

45.0mnpenenuTe IJIOMIA/Ib MOMEPEYHOr0 CEUYCHUSI ATIOMUHHUEBOM IPOBOJIOKH.
Eciu ee CONMpOTHBIIEHHE U JJIMHA COOTBETCTBEHHO paBHBI 0,10M m 8,5MM2,
V nensHoe conporuienue amroMunus 0,028 Om-mm?/m.

46.9/1C ucrouHuka Toka paBHa 1,5B, a BHyTpeHHee CONMPOTHBJIEHHE PABHO
0,50M. Omnpenenure cWily TOKa B LEMH, €CIM COMPOTHUBJICHUE BHEIIHETO
ydacTka nenu paBHo 0,50m.

47.KakoBO BHYTpEHHEE CONPOTUBIECHUE MCTOYHUKA ToKa, eciau ero DJC paBHa
1,2B 1 npu cOnpoTUBIIEHNH BHEIIHETO yyacTka SOM cuia Toka paBHa 0,2A7?

48.Cuna 3JIeKTpUYECKOro TOKa B MPSIMOJIMHEHHOM ITPOBOJHUKE ITTMHOM 1M paBHa
2A. MarauTtHoe TION€, JMHUUA MHAYKUHH KOTOPOrO MEPIEHANKYISPHBI
POBOJHUKY, JeHcTByeT Ha Hero cwiod 8H. Paccuuraiite HHIyKLHIO
MarHUTHOTO MOJISI.

49.Jlyu cBera majgaeT M3 BO3JAyXa Ha TMOBEPXHOCTh cTekia. Haiinure yron
npesnomMieHus, eciu yron mnaaeHus paBeH 30°.lokazarens mnperomieHUs
CTEKJa paBeH 1,5, mokaszaTenb npeaomiieHus Bo3ayxa paseH 1,003.
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50.Kakoe wu300pakeHue mpeamMeTra JaeT Iiockoe 3epkano?  Crenatb
MOSICHUTEJIbHBIA PUCYHOK

Kpurepun onieHk# 3HAHUI U YMEHH B paMKax 3K3aMeHa.

[Ipu BBICTABIICHUM OLIEHKU MpEnojaBaTelib PYKOBOACTBYETCSA CIEAYIOIIUMHU
KPUTEPUSIMU:

S (OTIIMYHO) - CTYACHT TNOKa3bIBAaC€T INIyOOKHE OCO3HAHHBIE 3HAHUS TIO
OCBEIIAEMOMY BOIIPOCY, BIAJAEET OCHOBHBIMU TOHSTUSMH, TEPMHUHOJIOTHEM;
ONEpUPYET KOHKPETHHIMH 3HAHUSAMH W yMEHUSMU 1O (PU3MKE, OTBET MOJHBIMH,
JTOKa3aTeNIbHbIN, YeTKHUM, rpaMOTHBIN (BO3MOKHA OJTHA HETOYHOCTh, OMKCKA, KOTOpas
HE SBJSIETCS CJIEICTBHEM HE3HAHUS WIM HEMOHMMaHWd Yy4eOHOro MaTepuala).
CTyneHT T1OKa3blBAET BBICOKMWA YPOBEHb IMPEIMETHBIX, METANpPEIMETHBIX U
JUYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS YU€OHOMN AUCIUIUIMHBI.

4 (XopomIo) - CTYJEHT MOKa3bIBAET IITyOOKOE U MOJIHOE YCBOCHUE COJICPIKAHUS
Marepualia, yMEHUE MPaBUIILHO U JI0KA3aTeNbHO U3JIaraTh MPOrpaMMHBIM MaTepuall.
JlonyckaeT OT/Ae/IbHbIE HE3HAYUTEIbHBIE HETOYHOCTH B (POpME U CTHJIE OTBETA.
CTyneHT uMeeT XOpOIIMi ypOBEHb MPEIMETHBIX, METANIPEAMETHBIX U JIMYHOCTHBIX
pPE3YyJIbTaTOB OCBOCHUS YUEOHOW TUCIUILINHBI.

3 (YAOBJIETBOPHUTEJIBHO) - CTYIACHT IOHUMAE€T OCHOBHOE COJCPHKAHUE
y4eOHOM MporpaMMbl, YMEET MOKA3bIBaTh MPAKTHUECKOE MPUMEHEHUE MOTyYCHHBIX
3HaHui. BMecTe ¢ TeM JomycKaeT OTaenbHbIe OIMOKH, HETOYHOCTH B COJICPKAHUU U
oQOpMJICHUU OTBETAa; OTBET HEIOCTATOYHO TIOCJIEAOBATENICH, JOKa3aTeleH |
rpaMoTeH. Pe3ynbTaTel OCBOCHHS yueOHOM AMCIMIUIMHBI CTYJCHT MOKa3bIBaeT HE B
MOJIHOM 00OBEMeE.

2 (HeyIOBJIETBOPUTEJIBHO) - CTYJIEHT WMEET CYIIECTBEHHBbIE MPOOENhl B
3HAHMSX, JOMYCKAaeT OIIMOKHU, HE BBIJEISET TJIABHOTO, CYIIECTBEHHOTO B OTBETE.
OTBET NOBEPXHOCTHBIN, O€3710Ka3aTeNbHBIN, OMYCKAIOTCS PEUYEBBbIE OIIMOKH.
CTyneHT TMOKa3blBa€T HUBKUM YpPOBEHb TMPEAMETHBIX, METaNpPeIMETHBIX U
JUYHOCTHBIX PE3YJbTaTOB OCBOCHUS yU€OHOU U CIUIIIUHBI.

4.3 OCOBEHHOCTMU PEAJIN3AIIAY YYEBHOU JUCIUILIUHBI
«PU3UKA» IJIAA UTHBAJIMIO0B 1 JINL C OTPAHUYEHHBIMHA
BO3MOXHOCTSAMMU 3I0POBbA

[Ipu o0OyueHun 1Ml C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU  3J0POBBS
YUUTBHIBAIOTCS WX WHIUBUAyalIbHBIE TCHXOpu3ndeckue ocobeHHOCTH. OOyueHue
WHBAJIHUIIOB OCYIIECTBISIETCS Takke B  COOTBETCTBHM C  HWHAMBHIYaJIbHOM
porpaMMoi peaduauTaluy UHBaIuAa (Ipu HAJTUYKH).

Jis 5ui ¢ HapymieHWeM Cciyxa BO3MOXXHO TMPEJIOCTaBJICHHE Y4eOHOM
uHpOpMaIlMK B BU3yalbHOW (hopme (KpaTKUil KOHCIIEKT JICKIIMI; TeKCTHI 3aJlaHuH,
HarneyaTaHHbIC YBEITUYCHHBIM MIPU(TOM), Ha ayIAUTOPHBIX 3aHATHUSAX JOIMYCKACTCS
PUCYTCTBHUE ACCHCTEHTa, a TaKKe CYPAOIIEPEBOTIMKOB "
TU(DIOCYPAOTIEPEBOTUUKOB.
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Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIAETCS B MMCbMEHHOH (opMe:
oOyyaroluiics NUCBMEHHO OTBEYA€T Ha BOIPOCHI, IMHCbMEHHO BBINOJIHSIET
npakTuueckue 3amaHus. Jlokman (pedepaT) Takke MOXKET OBITh MPEACTABICH B
NUCHbMEHHOU (opMe, MPU 3TOM TpPeOOBaHUS K COACPKAHHUIO OCTAIOTCS TEMH K€, a
TpeOOBaHUS K KadeCTBY H3JIOXKEHUS Marepuana (MOHATHOCTb, Ka4yeCTBO pEuH,
B3aUMOJICUCTBUE C ayAUTOPUEHd M T. J.) 3aMEHSIOTCS HAa COOTBETCTBYIOLIUE
TpeOOBaHUs, TPEIbSIBIsIEMble K MUCBMEHHBIM paboTaM (KadecTBO O(OpMIICHUS
TEKCTa W CIHKCKAa JIUTEPaTypbl, TI'PAMOTHOCTb, HAJIMYHE WIUIIOCTPALMOHHBIX
MaTepuasoB U T.1.).

[IpoMexyTouHas arrecTtanus JUIsl JMI C HApyLIEHUSMH CIIyXa MPOBOJIUTCS B
NUCBMEHHOU (popme, MPU 3TOM UCHOJB3YIOTCS 00LMe KpUTepuu oueHuBaHud. [Ipu
HEOOXOJMMOCTH BpeMsl MOATOTOBKU K OTBETY MOXET ObITh yBenuueHo. s aui ¢
HapyILICHUEM 3pEHUs JIOMYCKAaeTCs ayAuallbHOE IpeAoCcTaBieHHE WH(pOpMaluu, a
TaK)K€ MCIIOJIb30BAaHUE HA AyJUTOPHBIX 3aHATHUAX 3BYKO3AIMCBHIBAIOIIMX YCTPONCTB
(zuktopoHoB u T.n.). Jlomyckaercs MpPUCYTCTBHE HaA 3aHATHSIX ACCHCTEHTA
(MOMOIIIHKMKA), OKa3bIBAIOIIETO OOyYarolUMMCS HEOOXOJIUMYI0 TEXHUYECKYIO
nomolib. TeKynmili KOHTPOJIb YCIEBAEMOCTH OCYLIECTBISIETCS B yCTHOU opme. [1pu
NPOBEICHUH MPOMEXKYTOUHOM AaTTECTAalMW i1 JMI C HApyLICHHUEM 3pEHUS
TECTUPOBAHUE MOKET OBITh 3aMEHEHO HAa YCTHOE COOECE0BAHKE 110 BOIIPOCAM.

Jig aun ¢ OrpaHUYEHHBIMH — BO3MOXKHOCTSIMH  3[OPOBBSI, HMEIOIINX
HapyILIEHUs1 OMOPHO-JIBUTAaTEIbHOrO anmnapara, Ha ayJUTOPHBIX 3aHITHSIX, a TaKKe
IIPY NIPOBEICHUH NPOLEAYP TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M ITPOMEKYTOUHON
aTTecTallud MOTYT OBbIThb NPEAOCTaBICHbl HEOOXOIUMBbIE TEXHUYECKHE CpEACTBa
(mepcoHaNbHBIA KOMIIBIOTEP, HOYTOYK WJM JAPYrod TajpKeT); JOIMyCKaeTcs
OPUCYTCTBHE  aCCUCTEHTa  (ACCHUCTEHTOB),  OKa3bIBAIOLIEro  OOYyYarolUMCs
HEOOXOJUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh pabouyee MeCTO, MEepeABUTaThCA IO
ayJIUTOPHUH, IPOYUTATh 3a/1aHue, OQOPMUTH OTBET, OOIIATHCS C MPENOJaBATEIIEM.
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