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1. OBLIAA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBI
OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

Oo6meobpa3oBatenbHas  aucnuiuinHa — «Du3nukay  SBISAETCS  00sA3aTeIbHOW  YacThIO
0011e00pa30BaTeNIbHOTO UKIa 00pa3oBaTeNbHON nporpammsl B cooTBerctBun ¢ @I'OC CIIO
38.02.03 «OnepaunoHHAas 1eSITeIbHOCTH B JIOTHCTHKE

1.2. leau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:
1.2.1. lleau M CHUNJINHBI:
Copepxanrie nmporpamMmbl 0011e00pa3oBaTeIbHON TUCIUIUIMHEI DHU3KKa HANpaBIeHO HA
JIOCTH>KCHHE CIICYIONINX LIeJICH:

® (dopMupoBaHHE y 00yUYaIOIIUXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs1,3HAYUMOCTHU
buznyeckux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOTO CHEIUAINCTA  MpU
OCYIIIECTBIICHUH €ro Mpo(eccroHalbHON 1eTeIbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTGCTBCHHO-Hay‘IHOﬁ I'paMOTHOCTH;

® OBJAJCHUEC CHEHUPUUSCKON CHUCTEMON (PU3NUECKUX IOHATUH, TEPMHHOJOTHEH M
CHMBOJIUKOM;

® OCBOCHHE OCHOBHBIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

® 0BJIaJICHHE OCHOBHBIMU METOJAMH HAYYHOI'O IO3HAHUS MPUPOJIbl, UCIOJIB3YEMBIMU B
¢usuke (HAOMIOJCHME, ONHMCAHWUE, W3MEPEHHE, BBIIBMKCHHE THUIIOTE3, IIPOBEICHHE
IKCIIEPUMEHTA);

® OBJIaJACHUC YMCHUIMMU 06pa6aTBIBaTL JaHHBIC 3KCIICPUMCHTA, O6’[>${CH${TLHOJ'Iy‘leHHBIe
pPE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘16CKI/IMI/I BCINYMHaAMH B Ha6J'IIOI[a€MOM
SABJICHHH, ACJ1aTh BBIBOABI,

® (hopMUpOBaHHE YMEHHUS pemiaTh (U3NUECKUe 3a7]a4i Pa3HbIX YPOBHEU CIOKHOCTH;

® Dpa3BUTHE IIO3HABATEIIBHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Impoliecce NMPUOOPETeHNs 3HAHUM C MCIOJIB30BAaHUEM PA3IMUHBIX MCTOYHHUKOB
MH(pOpMallUd U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; yMEHUN (QOpMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO 10 OTHOUIEHUIOK (PU3NYeCKON HHPOPMAIINH, TOTydaeMon
U3 pa3HbIX HCTOYHUKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKYy.

1.2.2. IInanupyemMblie pe3yJbTaThbl OCBOCHHUS 001e00pa30BaTEJIbHOM TUCHUTIIHHBI
B coorBercTBUH ¢ PI'OC CIIO n na ocuose PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccuonanbupie kommnereHun (nanee — [1K)
®I'OC CIIO B cOOTHECEHHH C TMUYHOCTHBIMU, METANPEAMETHBIMU U ITPEIMETHBIMU PE3y/IbTaTaMU
o0Oyuenus 6a3osoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B TaOIHIIE:



Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIIUIi

OK 01. Beibupats cioco0sl
peuieHus 3aaa4y
npodeccHoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IHMYHbIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oonue

JImyHOCTHBIE pPE3yiabTaThl AOJUKHBI OTpPAXAThb B YaCTH
TPYAOBOT'O BOCIIMTAHUSA:
- TOTOBHOCTB K Tpyay, OCO3HAHUEC LIEHHOCTHU MAaCTCPCTBA,

TPYIOIIO0uE;

- TOTOBHOCTE K AKTUBHOMU EeATEIbHOCTH
TEXHOJIOTHYECKOH

51 CoLMaIbLHON HAIPaBICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh, IUIAHUPOBATh W CaMOCTOSTEIBHO

BBIMIOJIHATH TAKYIO JACATCIbHOCTD;

- HMHTEpeC K pa3lu4HbIM cdepaM MpodecCHoHaTbHOMI
JeATEILHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpPa30BaHUIO Ha MIPOTSHKEHUH BCEH JKU3HM;
MeranpenmeTHbie pe3ynbTaThl JOKHBI OTPAXKATh:
Onanenne YHUBEPCATbHBIMH y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BBIC TOTUYECKHE ICUCTBUS:

CaMOCTOSATENIFHO (hOpMYNIMpOBaTE M aKTyaJH3HPOBAThH
npoOiemy, paccMarpHBaTh ee BCECTOPOHHE;
yCTaHaBJIMBATh CYIECTBEHHBIN NMPH3HAK MM OCHOBAHUS
KjJaccuukauuu U 0000IIeHHUs;

ONpCACIIATh HCIIN ACATCIBbHOCTH, 3a1aBaTh MapaMETpPbl U

JJIsA CpaBHCHUA,

KpUTEpUHU

WX  JIOCTHKEHUS; BBIBIATH  3aKOHOMEPHOCTH U
MIPOTUBOPEUHS
B paccMaTpUBAEMbIX SIBICHUIX

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

I[I/ICIII/II[.]'[I/IHapHLIe

I1P6 1. ChopMupoBaHHOCTH NPENCTABICHUH O PONU
U Mecre (HU3MKH W AacTPOHOMHH B COBPEMEHHOMN
HAayYHOH KapTHHE MHUpa, O CHCTEMOOOpa3yromeil poiu
(10337041

B Pa3BUTHUH

CCTCCTBCHHBIX TCXHUKH H

Hayk,
COBPEMEHHBIX TEXHOJIOTHW, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(OU3UKOB B pa3BUTHE HAYKU;
NOHUMaHUE (PU3NUYECKONW CYIIHOCTH HaOIIOAaeMBbIX
SIBJICHUM MHMKpPOMHpA, MakpOMHUpa U MEramupa;
ITOHUMAaHHE posu

ACATCIIBHOCTHU

aCTPOHOMUU
B IIPAaKTHYECKON 4eloBeKa U
JAJIBHENIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH, DPOJIH
¢buzukn

B (OpPMHpPOBAHUU Kpyroszopa M (yHKIHOHAIHHON
IPaMOTHOCTH 4YeJIOBEKa JUIsl PELIeHMs] MPaKTUYECKUX
3azay;

[TP6 2. CdopmupoBaHHOCTh YMEHHUW pacmo3HaBaTh
¢usnueckue sBieHUSA (IIPOLECCHI) U  OOBICHSATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PpaBHOYCKOPDEHHOE IPSIMOJIMHENHOE

CBO6OJIHOC maacHue TCJ, IBUKCHHUC IO OKPYKHOCTH,

NBIDKEHUE,

WHEepLUs, B3aUMOJICHCTBUE TeJ, KoJjebaTelbHOoe
JABUXXCHUEC, PE30HaHC, BOJIHOBOE€ JABUXXCHUC,
mud¢y3us, OpOyHOBCKOE JIBJKEHHE, CTPOECHHE

KHUIKOCTE W TBEPIBIX TEJ, M3MEHEHHE O0beMa Tell
npu HarpeBaHUU (oxmakIeHu ), TETJIOBOE

PAaBHOBCCUC, HUCIAPCHUC, KOHJACHCAlMd, IIJIaBJICHUC,



- BJIAACTb HaBbIKaMH y‘{e6HO-I/ICCJI€I[OBaTeJIBCKOf/'I n

HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCliCHus
npo0Jem;

- BBIABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYyaJIM3UpPOBATh 3aJda4dy, BbLABUI'aTb THUIIOTEC3Y CC

pEIIEHUs, HAaxXOOUThb apryMeHTHl U1 J0Ka3aTelbCTBa
CBOMX YTBEPKICHMM, 3a1aBaTh MapaMETPbl U KPUTEpUU
peleHus;

- aHaJIM3UPOBATH IIOJIYYEHHBIE B XOJ€ PEIICHUS 3aJa4u
pe3yabpTaThl, KPUTUYECKN OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMETb MEPEHOCUTh 3HAaHUA B IIO3HABATEIBHYIO H
IIPAKTUYECKYIO YaCTH )KU3HEEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpEIaraTb OPUTMHAJIBHBIE
MIOAXOABI U PEILCHHUS;

- TPOSBIIATH CHOCOOHOCTh MX MCIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

KPUCTAJUIU3ALMs, KUTIEHUE, BIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOM SHEPTUU TEMIIOBOTO JIBUKEHHUS
MOJIEKYJI ¢ a0CONIOTHOM TeMIepaTypoi, MOBBILICHUE
JaBIICHUS rasa pu

ero HarpeBaHuu

B 3aKpbBITOM COCyJ€, CBiA3b MCKAY MDapaMCTpaMu
COCTOsIHHA Ira3a B HM3O0IIpoLECCaX; DJICKTpU3alus TEI,
BSaHMOI[efICTBPIe 3apsa10B, HArp€BaHUC IIPOBOJHHUKA C
TOKOM, BSaHMOHeﬁCTBHG

QJICKTPOMArouTHasA MHAYKIOUA, ﬂeﬁCTBHe MAar"ouTHOI O

MAarHuToB,

I1OJIA Ha IMPOBOJJHUK C TOKOM

U JIBIDKYIIMICS 3apsil, JIEKTPOMAarHUTHBIE KOJIeOaHus
Y BOJIHBI, MPSIMOJIMHEMHOE pacCIpOCTPAHEHUE CBETA,

OTpaXkeHHe, IpeJIoMIICHHE, UHTEpEepeHITHS,
T paKus
U TOoJApu3alUs  CBeTa,  JUCIEpPCHs  CBETa;

¢dorosnexTpudeckuii  3PGHEKT, CBETOBOE MAABICHHE,

BO3HUKHOBEHHE  JIMHEHYAaTOro  CIEeKTpa  aToma
BOJIOPO/IA, eCTeCTBEHHAs 51 HUCKYCCTBCHHAS
paI[I/IoaKTI/IBHOCTI);

11P6 3. Bnanenune OCHOBOIOJIAraroliMu
(i)I/ISI/I‘-IeCKI/IMI/I IIOHATUAMN nu BCJIIMYNHaAMU,
XapaKTePU3YIOIIUMHU buznueckue MIPOIIECCHI
(CBA3aHHBIMM  C  MEXAHUYCCKUM  JBHIKECHUECM,

B3aHMOJICHCTBUEM TCI, MCXaHNYCCKHUMHU KOJICOaHHSIMHU

h  BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMU IIPOLCCCAMU; DJICKTPUICCKUM U

MarouTHBIM II0JIAMU, OJICKTPUICCKUM TOKOM,

AJIEKTPOMATHUTHBIMH ~ KOJICOAHUSIMH W BOJHAMU;
ONTUYECKUMH SIBIICHUSIMH, KBAaHTOBBIMHU SIBIICHUSIMH,
CTPOCHUEM sapa,

aToMa u dTOMHOTI'O



PaIMOaKTUBHOCTHIO); BJIaICHHE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  MOHSATUAMH, IO3BOJISIIOIIUMH
XapakTepU30BaTh IPOLECCHl, MPOUCXOJAIIME Ha
3BE3/ax, B 3BE3IHBIX cHCTEMaX,
B MEXXTATAKTHYECKOH cpeie; IBUKCHIE HEOSCHBIX Tell,
IBOJIIOLMIO 3Be311 M BeelleHHoid;

[IP6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusiMHU (3aKOH BceMupHoro Tsarorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOM
SHEpPruH, 3aKOH COXPAaHEHHUS HWMITYJbCa, MPUHIUII
CYNEPHO3UIMU  CHJI, TPUHLUUI PABHOIPABHOCTH
MHEPLUHUAIBHBIX CHUCTEM  OTCYETa; MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Fa30BbIC
3aKOHBI, IIEPBBIM 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl TOJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[xoyis - JleHna, 3akoH
AJIEKTPOMArHUTHON WMHAYKUWH, 3aKOH COXpPaHECHUS
SHEpPruH, 3aKOH MPSMOJUHEHHOTO pacHpOCTPaHECHUS
CBETa, 3aKOH OTPaXEHUs CBETA, 3aKOH MPEJIOMJICHUS
CBETAa; 3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHECHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOT O 3apsa,
3aKOH COXpPaHEHUsI MaCCOBOI0 YUCIIa, OCTynaTel bopa,
3aKOH  PaJMOAKTHUBHOTO  pacmlaja);  yBEPEHHOE
HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW IIpHU
aHam3e PU3NIECKUX SBICHUI U MPOIECCOB;

[IPG 6. BrnaneHne OCHOBHBIMH METOJAMU HAy4YHOTO
TO3HAHMS, WCIOJIb3yeMbIMA B (U3HMKE: MPOBOIUTH
MpsIMBIE ¥ KOCBEHHBIE HM3MEpPEHUS (PU3UUECKHUX
BEJIMYWH, BBIOMPAsi ONTUMAJIbHBINA CITOCO0 M3MEpeHUs



OK 02. Ucmionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,

JImgyHOCTHBIE PE3YIbTAThl OOJDKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOTO ITO3HAHUA:

U HWCIOJIb3YS  W3BECTHBIE  METOJbl  OLIEHKH
IIOIPELIHOCTEN U3MEPEHMM, IIPOBOJUTD UCCIIEJOBAaHUE
3aBUCUMOCTEN buznecKkux BEJIUYUH
C HCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTyYCHHBbIE PpE3YJIbTaThl, HCIONB3YS (U3NIECKHE
TEOPUM, 3aKOHbI U IIOHATUS, U JeJIaTh BHIBOJBI;
coOimogaTh mpaBuia  0€30MacHOro  Tpyda IpHU
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEIOBATEIbCKOM AESITENbHOCTH C HCIIOIb30BaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTpPOMCTB u
naboparopHoro oOopymoBaHUs; CHOPMUPOBAHHOCTH
MPEACTABICHUI

0 METOoJax IOJIY4YEHHs HAy4dHBIX aCTPOHOMHUYECKHUX
3HAHUI;

I1P6 7. ChpopMHPOBaHHOCTh YMEHHUS peLIaTh
pacyeTHbIe 3aj]auu C SBHO 3aJlaHHON (U3NUECKOM
MO/IETIBIO, UCTIOJB3YS PU3NYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBUSA 3a/1a4M
BBIOMpATh GUZNYECKYIO MOJIEIIb, BBIIEIAThH
(u3nueckre BeIMUMHbI U (OPMYIIbI, HEOOXOUMbIE
JUISl €€ PELIEHMs], IPOBOJUTH PACUYEThl U OLICHUBATh
peaTbHOCTh MOIYYE€HHOTO 3HAaUeHUs (PU3UUECKOi
BEJIMYMHBI; pellaTh KaUeCTBEHHBIE 3a/1a4H,
BBICTPanBasi JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyKJIeHUI

C OIOPOIl Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pU3UYECKUe SIBICHUS

I[IP6 5. YMeHme yduTHIBaTH TPAHMIBI TTPUMEHEHUS
M3YYEHHBIX (PU3MUYECKHX MOJeNeil: MarepuanbHas



aHaM3a
Y MHTEPIIPETalui UH(OPMAIHH
1 MH(POPMAITMOHHBIE TEXHOJIOTHU
JJ1s1 BBIIIOJIHEHUSA 3a1a4
npodeccnoHaTBLHOMI
JeSITEIIbHOCTH

OK 03. ITnanupoBars

U peaIn30BbIBaTH COOCTBEHHOE
npo¢eCCHOHAIBHOE

Y INYHOCTHOE Pa3BUTHE,
IpeAPUHUMATEIBCKYIO

- c(hOpMHUPOBAHHOCTh
COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Da3BHTHS
HayKd W OOILECTBEHHOW MpPAaKTHKH, OCHOBAaHHOTO Ha

MHUPOBO33PEHNUS,

JMAJIOTe KYJIBTYP, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa

B MIOJIMKYJIBTYPHOM MHPE;
- COBEPLICHCTBOBAaHHME SI3BIKOBOM U  YHTATEIbCKOM
KYJIbTYPbI KaK CPEACTBA B3AaUMOICHCTBHUS MEIK/TY JIFOAbMH
¥l [IO3HAHUS MUPA;

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIbHBIMU I[eI>'ICTBI/I$IMI/II

B) pabota ¢ napopmarmei:

- BIaACTh HaBBIKAMH MOJy4eHUS HH(OpMALUU U3
CaMOCTOSTENTEHO

CUCTCMATHU3allUI0 U

HCTOYHUKOB
OCYILIECTBIATh  IMOMCK,
MHTEpHpeTalnio HH(OpMAIMK Pa3IMYHbIX BUJOB U (popm

Pa3HbIX THIIOB,

aHajus,

MIPEJICTaBIICHHUS,
- ACTIOJIB30BATh CPeICTBA WH(POPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTaHM3AIMOHHBIX 33]1a4 ¢ COOMI0ACHUEM TpeOOBaHMI
HPrOHOMUKHU, TEXHUKH 0€30MacCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOMN 06€30MacHOCTH

JIMdHOCTHBIE PE3yJIbTAaThl JOJDKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBCHHOT'O BOCITUTAHHS

- CHOCOOHOCTH OIIGHWBATh CHUTYallMI0O M TPUHUMATH
OCO3HAHHBIC PEIICHHS, OPHEHTHPYICh Ha MOpPAIBHO-

TOYKa, WHEPUHUAIbHAS CHUCTEMa OTCUeTa, HJICAIbHBIN
ra3; MOJICJIM CTPOCHHS Ta30B, KHUJIKOCTEH M TBEPABIX
T€J1, TOYCYHBIN IEKTPUUECKUH 3apsi, sIACPHAs MOJIEIb
aToMa, HYKJIOHHAas MOJENb AaTOMHOIO sjpa Tpu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILEHMIO K (pru3nueckoil HHpopmau,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
y4eOHOI U Hay4IHO-TIOMYJIAPHON HH(pOpMaIu;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HOJTy4aeMoi HH(pOpMaIHU

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUN

[0 OTHOUIEHHIO K (¢u3nyecko uHbopManuuy,
MOJy4aeMOil W3 pa3HbIX HMCTOYHHMKOB, YMEHUH
WCIOJIb30BaTh LU(POBbIE TEXHOJOTMU JUIsSl TOMCKA,

CTPYKTYPHUPOBAHUS, MHTCPIPCTALIUN U ITPCACTABIICHUA



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCIIOJIb30BaTh 3HAHUSA 10
IIPaBOBOM

1 (UHAHCOBOM IPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaLUsX

OK 04. D¢ddextuBHO
B3aMMO/IEHCTBOBATh
u paboTatb
B KOJIJICKTHBE
Y KOMaH/Ie

HPaBCTBEHHbIC HOPMBI
Y [ICHHOCTH;

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYHMBOTO
Oynywuiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OgnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NEeNCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEIbHO  OCYILECTBJISATh MO3HABATEIBHYIO
NeATEebHOCTh,  BBISBJIISITH  MPOOJIEMBI, CTaBUTh U
dbopmynaupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbLHOMN
eI TeIILHOCTHU

Y KU3HEHHBIX CUTYalUsIX;

- CAMOCTOSITENILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI
C Y4eTOM HMEIIIUXCS  PEcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDIIeKCHU JJIs1 OIEHKH CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATH
PEIICHUS TI0 UX CHUKEHUIO

JlugHOCTHBIE PE3yNbTATHl JOJKHBI OTpa)XkaTh B YacTH
LEHHOCTU HAyYHOTO MTO3HAHUS:

-OBJIa/ICBAHME HAaBBIKAMU Y4eOHO-HCCIIEI0BATENLCKOMH,
MIPOEKTHOM U COLMATILHOM IESITeIbHOCTH;
MertarnpeaMeTHbIE PE3YIbTaThI JOJDKHBI OTPAXKaTh:
OBnaneHne  YHUBEPCATBHBIMA  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) cOBMECTHasI 1€ TEIIbHOCTD:

- IOHUMAaTh U MCMOJb30BATh MPEUMYIIECTBA KOMAHIHOMN

y4yeOHOM M  HAy4YHO-TIOMYJSPHOW  WH(pOpPMALNU;
pa3BUTHE YMEHUI KPUTUYECKOTO aHAIN3A TTOITy4aeMOM
uHpOopMaIU

I1P6 10. OBnagenue ymeHUsIMUA paboTaTh B IpyIie

C BBIIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh paboTy rPYMIbI, pallMOHAILHO
pacnpenenarb e TeIbHOCTh B HECTaHAapTHBIX
CUTYaIUsX, aJIEKBATHO OLEHUBATh BKJIA/ KaXKJOTO U3
Y4aCTHUKOB TPYIIIIbI

B PELIEHHE pacCMaTpUBAEMOI TPOOIIEMBI



OK 05. OcyniecTBisATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUI
C y4eToM OOMIMX WHTEPECOB M BO3MOXKHOCTEH Ka)IOTO
YjieHa KOJIJICKTUBA;
- IPUHUMATh LEJIH  COBMECTHOM
OpraHW30BBIBAaTh U KOOPJAWHUPOBATH JEUCTBHUS IO €€
JIOCTHDKCHHIO: COCTABIIATH IIJIaH JICHCTBHM, PacIpeeisTh
PO C Yy4YEeTOM MHEHHMH YYaCTHHUKOB, O0OCYXIaTh

PE3yIbTAaThL COBMECTHOM pa6OTBI;

JIeATCIIEHOCTH,

-OLIEHMBaTh KAauyeCTBO CBOEro BKJaJa M  KaXJIO0ro
y4yacTHUKAa KOMaHIbl B  OOmWUH  pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

OBnanenue YHUBEpCaIbHBIMU peryisTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JTIOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOAEH

IIPU aHAJIM3€E PE3yJIbTATOB AEATEIBbHOCTH

JlugHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)xkaTh B YacTH
ACTETUYECKOr0 BOCITUTAHUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAsl ICTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACTEAUIO, TaMSTHUKAM,
TpaguuusM HaponoB Poccum, moctmxkenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE;
MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OsgnagcHue

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

ITP6 1. ChopmMupOBaHHOCTH MPEACTABICHUN O POJIU
U MecTe (U3UKHM M AaCTPOHOMHUH B COBPEMEHHOM
Hay4yHOM KapTUHE MHpa, O CUCTEMOOOpa3yIoLIel PoIu
buzuku

B  Pa3BUTUU TEXHUKH U
COBPEMEHHBIX TEXHOJOTUM, O BKJIAJE€ POCCUMCKUX U
3apyO0eKHBIX YYEHBIX-(QOU3UKOB B pa3BUTHE HAYKU;
MOHNUMaHue (PU3UYECKON CYIIHOCTH HaOII0JaeMbIX

CCTCCTBCHHLIX  HAaYK,

ABJICHUM MHUKpOMHpAa, MakKpoMupa MW MeTraMupa;

MMOHUMAaHUE posn
B  MPAKTUYECKOM  JAEATEIBHOCTH

JAJbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, POJIH

aCTPOHOMHHU
4eloBeKa |

¢buzukn
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OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHH IO,
MPUMEHSTH 3HaHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIENCTBOBATH

B UpE3BBIYAITHBIX CUTYAIIHIX

IK 3.1.
MO/IrOTAaBIUBATh U

[InanupoBars,

OCYIIECTBISTH MPOIIECC
NEPEBO3KHU TPY30B

JCUCTBUSIMU:
a) oOIeHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- Pa3BEPHYTO U JOTUYHO M3J1ararh CBOKO TOUKY 3PEHUS

C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

JInyHOCTHBIE pe3yJbTaThl JOJKHBI OTpa)xaTh B 4YacTH
9KOJIOTHYECKOI'0 BOCITUTAHUS:
9KOJIOTUYECKOM

- copmHupoOBaHHOCTH KYJIbTYPBI,

IIOHUMAaHUEC BIIMSAHUWA COIIMAJIbHO-O9KOHOMHWYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpensl, OCO3HaHHE r7100a7IbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOiIeM;

- IUIAaHUPOBAaHWUE M  OCYLISCTBICHUE JICHCTBUI B
OKpyXalolled cpeire Ha OCHOBE 3HAaHUS  Lejlel

YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HEMPUSITHE IEUCTBUM, MPUHOCAIINX BPE.
OKpY>Karollen cpene

JImuaOCTHBIC pPE3YIbTAThl OOJDKHBI OTpPaXaTb B YaCTH
TPYAOBOI'O BOCIIMTAHHA: - TOTOBHOCTB K TPYAYy, OCO3HAHUC
IIEHHOCTH MAacTepCTBa, TPYAOIIOOUE; - TOTOBHOCTH K
AKTHUBHOM J€ATEIbHOCTH TEXHOJIOTMUECKOU U COLMATIbHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTb
MJIAaHUPOBATh M CaMOCTOSATENBHO BBINOJIHATh TaKYIO
WHTEpEeC K pa3nuyHbiM  chepam
TOTOBHOCTh H

HHUIIUHUPOBATH,

NesITebHOCTD;
MpoeCCHOHAIBHON ~ ICSITEIIBHOCTH, -
CIIOCOOHOCTh K 00Opa3oBaHMIO M CaMOOOpPAa30BaHMIO Ha
MPOTSKEHUH BCEH JKU3HU;

MeranpeaqmeTHble  pe3ysbTaTh

JOJDKHBI ~ OTpaXaThb:

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHBIMU HCﬁCTBHHMHZ a) 0a30BbIC JIOTHYECKUE

B (OpMHUpPOBaHMM Kpyrozopa H (PyHKIHOHAIBEHOU
IPaMOTHOCTH YE€JOBEKa JUIs PEIICHHUS NMPaKTHUYECKUX
3ama4

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJy4YEeHHBIE 3HAHUS I OOBSICHEHUS YCIIOBUM
NpOTeKaHUs GU3NYECKUX SABJICHUN B IPUPOAE U JUIS
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHON
KHU3HH I o0ecTiedyeHnss 6€30MacHOCTH MPU
o0pamieHn ¢ OBITOBBIMH MPHOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS
U COOJIIOCHUS HOPM 9KOJIOTHYECKOTO MTOBE/ICHHS B
OKpy’Karolel cpesie; MOHUMaHHe He00X0AMMOCTH
NPUMEHEHUS JOCTHXKEHUH (PU3UKU U TEXHOJIOTUH JUIs
panMOHaIbHOIO IPUPOIOIOIB30BAHUS

- BIIQJEThH

OCHOBOIOJIATAlOIUMHU  (PU3HYECKUMU

MOHATUSMA W BEJIUYMHAMH, XapaKTEPU3YIOIINMU
(buzmvecKre mpouecchl (CBI3aHHBIMU C MEXAHHYECKUM
JBU)KEHUEM, B3aWMOJICCTBUEM TeEJl, MEXAaHUYECKUMU
KojeOaHUsSIMU ¥ BOJHAMU;
CTPOECHHUEM

QJICKTPUICCKUM u

ATOMHOMOJICKYJISIPHBIM
BCIICCTBA, TCIUJIOBBIMU  IIPOLCCCAMU,
MAarHuTHBIM I10JIAMHU,

OJICKTPUICCKUM TOKOM, SJICKTPOMAaroHMTHbIMU
KOJIEOAHUAMA U BOJIHAMH, OIITUYCCKUMHU SABJIICHHUAMU,
KBAaHTOBBIMU SIBJICHUAMU, arToMa )51
Aqpa, PaauOaKTUBHOCTHIO);

OCHOBOIIOJIararomuMun

CTpOCHHEM
aTOMHOT'O BJIAJICHHC
ACTPOHOMUYCCKUMU
IIOHATUAMU,

ITO3BOJIAOIIMMHA XapaKTCPU30BaATh
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dopmynupoBath U
paccMaTpuBaTh €€

JICUCTBUS: CaMOCTOSTCILHO
npobiemy,

BCECTOPOHHE; YCTaHABIMBATH CYIIECTBEHHBIM IIPU3HAK

AKTYAJIM3UPOBATH

UM OCHOBaHHA IJid CpaBHCHUA, Knaccn(bm(aunn n
0606H.ICHI/I51; OIPCACIIATL LCIN ACATCIbHOCTH, 3a1aBaTb
napamMeTpel M KpPUTEPHU HUX OOCTHIKCHUA,
3aKOHOMCPHOCTH M IPOTHUBOPCYHA B paCCMATPUBACMBIX
SABJICHUAX 6) 0a30BEIE HCCIICIOBATEIILCKUE JCUCTBHUS: -
BIaACThb yqe6HO-HCCHe,HOBaTeHBCKOﬁ n

BBISIBJIAATH

HaBbIKaMH

HpOGKTHOfI JCATCIIBHOCTH, HaBBIKaMH paspCiiCcHuA

HpO6J’I€M; - BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U U
BbIABHUI'ATh

aKTyaJlu3upoBaTh 3ajady,

pPCIICHMA, HaXOAWTb apryMCHTLI

THIIOTE3y e
Uil JI0Ka3aTebCTBa
CBOMX YTBEpPXJICHUH, 3a/laBaTh MapamMeTpbl U KPUTEPUU
PCIICHHS;, - aHATTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS
3ajaud  pe3yibTaThl, KPUTHYECKH OIEHHBAaTh  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh WM3MEHEHHE B HOBBIX

YCIOBUSX;

IIPOLIECCHI, IPOUCXOAIIME Ha 3BE31aX, B 3BE3IHBIX
CUCTEMAX, B MEXIaJlaKTU4YECKOW Cpefe; IBUKEHHE
HeOECHBIX TEJ, DBOJIOLHUIO 3Be31 U BceneHHOM; -
copMHpOBAaTH YMEHHsSI pelIaTh pacyeTHbIC 33Ja4H C
SBHO 3aJlaHHON (PU3MUYECKOW MOMAEIBIO, HCHOIb3Ys
(u3nyeckye 3aKOHbI U IPUHIMIIBI; HA OCHOBE aHAJIN3a
yCIOBUS 3aJaud BBIOMpaTh (PU3MUECKYIO MOJIEINb,
BBIICNIATh  (pU3MUECKHEe BEJIWYMHBI U (HOpMYIIHI,
HEoOXO0IMMBbIE /TSl €€ PELIeHHUs], IPOBOAUTH PACUETHI U
OLICHUBATh 3HAYCHUS

PCAIBHOCTD IMMOJIY4YCHHOI'O

(u3MUeCKOll  BEMMYMHBI; peIIaTh KadeCTBECHHBIC
3a7]a4¥, BBICTPauBasl JIOTUYECKU HENPOTHUBOPEUMBYIO
LEMOYKY PACCYXIEHU C ONOpOM Ha HW3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/BI/I"ICCKI/IG SABJICHUA,
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2. CTPYKTYPA n COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON

JUCLHMUIINHBI

2.1 O0beM IUCHUIIMHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 108
OcHoBHoOe coepkaHue 88
B T.Y.

TEOPETUYECKUE 3aHITUI 56
1a00paTOPHbIE U MPAKTUYECKUE 3aHATHS 32
IIpodeccuonabHO OPpEHTHPOBAHHOE COAepP KaHHe (Coiep:KaHue 20
NPHUKJIATHOTO MOIYJIs1)

MIPAKTUYECKUE 3aHATHUS 20

IIpome:xyTounasi arrectanus (1u¢¢epeHUMPOBAHHBIN 3a4eT)

13



2.2. TeMaTuyeCKMil IJIAH U COleP:KaHUE TUCHUIUINHBI «PU3UKA)

HauMmenoBanue
pa3aesioB H TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE),
J1a0opaToOpHbIEe M MPAKTHYECKUE 3aHATHUS

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUH

1

2

4

Pa3znen 1. ®Puzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:kaHue y4eOHOI0 MaTepuaJia

BBenenue

®dusuka - HayKa o npupone. HaydHble MeToqbI MO3HAHUS OKpYIKaOIEro Mupa. Pois sakcriepumenTa
¥ TEOPUH B TPOLIECCE MO3HAHMS MTPUPOIBL. JKCIIEpUMEHT B prusuke. MoaenupoBanue GU3NIECKUX
ABIEHUM U 1poueccoB. Hayunelie runore3sl. Pusnyeckue 3akoHbl M Teopuu. [‘paHuibl
NPUMEHUMOCTH (u3nyecknx 3akoHOB. [IpuHIMD coorBercTBHs. Pomb M Mecto (QU3MKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTUYECKOH IEATETLHOCTH JIFOACH

OK 03
OK 05

Pa3zgen 2. Mexanuka

16

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Kunematuka

Mexannueckoe nukeHue. OTHOCUTEIBHOCTb MEXaHUYECKOro JIBrkeHHs. Cucrema oOTcuerTa.
Tpaekropus. [lepemenienue, ckopocTh (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIUH HAa OCH cUCTeMbl KoopiauHaT. CloXeHHe NepeMeleHul U
CIIO)KeHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEepeMEIEeHUs] MaTeprualibHOW TOUYKH OT
BpeMmeHu. CBoOOJIHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosmHeilHOe IBHXEHHUE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u wactora. LleHTpoCcTpeEMUTENBHOE YCKOPEHNE

IIpakTuyeckue 3aHATHSA

[IpakTudeckue pabOTHI:

N3mepenne MrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEXKAY YTSIMU, IPOWIEHHBIMU TEJIOM 32 MIOCJIEI0BATENbHBIE PABHBIE
MPOMEKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBH)KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO.
N3ydenue NBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3yuenune nBuxeHus Tena, OpOIIEHHOTO0 TOPU30HTATBHO

Tema 2.2

Conep:xaHue y4eOHOT0 MaTepuaJia

JmHaMuKa

ITpunnun otHocuTensHoCTH ["anmes. [lepssoiii 3akoH HeroToHa. IHeprinaabHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akoH HproToHa 11 MaTepuaabHOU

OK 01
OK 02
OK 04
OK 05
OK 07
K 3.1
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TOYKH B mHeprmanbHoi cucreme orcuera (MCO). Tpernit 3akoH HproToHa a1 MaTepuanbHBIX
TOYeK. 3aKOH BceMHUpHOTro Tarorenus. Cuna Tspkectu. [lepBas kocmuueckas ckopocTb. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJIBXKEHUS U CUia
tpenust mokost. Koadpurment tpenust. Cuia COMpOTUBIICHUS MPH IBHKEHUH TeJa B )KHUJIKOCTH HITH
raze. [locrymarensHoe W BpamateabHOE ABIKEHHE a0COIIOTHO TBEPIOTo Tena. MOMEHT CHIIbI
OTHOCHUTEINIbHO ocH BpaieHus. [lnedo cuibl. ¥YcnoBus paBHoBecus TBepaoro tena B MCO

HpaKTH‘lGCKI/Ie 3aHATHUA

[IpakTuueckue paboOTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIIOHHOW TUIOCKOCTH MO J€HCTBUEM HECKOJIbKUX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OPMUPOBAHHOW HPYKWUHE H
PE3MHOBOM 00pa3lie OT BETUYHUHBI UX AePOpMaIiH.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOIO TeJla, UMEIOIIETO OCh BPaLCHUS

Tema 2.3
3aKOHbBI COXPaHEHUsI
B MEXaHUKE

Conep:xanue yueO0HOro MmaTepuaJia:

HMnynbc MaTepuanbHONM TOYKH, CHCTEMbI MaTE€pPUANIBHBIX TOYEK. MMIynbC cCHibl U U3MEHEHHE
uMIynbca Tena. 3akoH coxpaHeHus ummnynsca B MCO. PeaktuBHOe aBuxkeHue. PaboTta cuibl.
Momnocts cuibl. KuHernueckass sHeprus MarepuaibHOM TOukd. Teopema 00 HM3MEHEHUH
KMHETH4eCKO dHeprud. lloreHnumanbHas oSHeprus. [loTeHumanbHas dSHeprus  ymnpyro
nepopMupoBaHHON mpyxkuHblL. [loTeHuManpHas sSHeprus Tena BOJIU3M TMOBEPXHOCTH 3E€MJIH.
[ToTeHuManpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON HEPIrUu CHCTEMbI Tel. 3aKOH COXpPAaHEHHs] MEXaHUYECKON 3HEpruu. YINpyrue u
HEYNPYrue CTOJIKHOBEHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuyeckue paboOTHI:
N3ydeHue cBA3M CKOpOCTEN TEIN MPHU HEYIPYTOM yaape.
UccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHWYEeCKOW SHEPruu Tena

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1)

IIpakTHYeckue 3aHATHA

[Ipaktuyeckas pabota: TexHHYecKHe YCTPOHCTBA M TMPAKTHUECKOE MPUMEHEHHE: CIUAOMETD,
JBUKEHHME CHApsAI0B, LIENTHbIE U PEMEHHBIE [Tepelauul, OAIINITHUKHN, BOAOMET, KONIEP, IPY>KUHHBII
IIUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB M PAKET.
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HpaKTI/I‘leCKaﬂ pa60Ta: Hcronp30Banne 3aKOHOB MEXaHUKHU JIs 00BsACHEHUS JABUXKXCHUA HEOECHBIX
TCII W A pa3sBUTHA KOCMHUYCCKHX HCCHCHOB&HHﬁ, rpaHulbl ITPUMEHHUMOCTHU KJIacCUYeCKOM
MeXaHUKU. MiMuTaius HEBECOMOCTH

Pasznea 3. Mousekya

sipHasi pu3uKa ¥ TepMOJAUHAMHUKA

22

Tema 3.1

Conep:xanue y4eOHOT0 MaTepuaJia:

(OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOpPUH

OCHOBHBIE  TIOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH. DBpOyHOBCKOE  JIBUKCHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHCTBHS YaCTHII BemecTBa. MoJiesn CTpOeHHs ra3os,
KHUJIKOCTEH M TBEPABIX TEJ U OOBSCHEHNE CBOICTB BEIIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pasmepbl mosekyn. KommuectBo BemiectBa. [loctosinnas Aoraapo. TeroBoe paBHOBECHE.
Temnepatypa u ee uzmepenue. lllkana remneparyp Llenbcus. Moaens naeanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHUHETHUECKOM TEOPUU UeabHOTIO raza. AGCOIIOTHASA TeMIIepaTypa Kak
Mepa CpelHEeH KMHETUYECKOM 3HEpPrMM TEIUIOBOIO IBMXKEHMS 4acTull rasa. Illkama temneparyp
KeneBuHa. VYpaBHenue Menneneesa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3ompoueccsl B UI€aNbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILECTBA: M30TE€pPMaA, M30X0pa,
nzobapa

[IpakTrueckue 3aHATHS

[IpakTuueckue padbOTHI:
W3mepenune Macchl BO3ayXa KJIacCHOM KoMHare. MccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMH COCTOSIHUS Pa3peKeHHOTO ra3a

JlabopaTopHble 3aHATHS

JlabGopaTtopHas pabota 1. VM3ydenne ogHOTO M3 U30IPOIIECCOB

Tema 3.2

Conep:xxanue y4eOHOIr0o MaTepuaJia:

OCHOBBI
TEPMOJTMHAMUKH

TepmonnHaMuyeckas cuctema. BHyTpeHHsIs S3HEprus TepMOIMHAMUYECKON CHCTEMBI U CITIOCOOBI €€
n3MeHeHus. KonuuecTBo TerioTel U pabota. BHyTpeHHss dHEprusi 0JHOATOMHOTO HICabHOTO
raza. Bupl Teruionepenayn: TEIIOMPOBOIHOCTh, KOHBEKIIHS, H3IydeHUEe. TemnoeMKocTh Tena.
VYaenbHas TEMJIOEMKOCTh BellecTBa. KomudecTBO TEMmIoTHI MpH Teruionepenade. [lepBrlil 3akoH
TepMoauHaMUKU. [I[puMeHeHne mepBoro 3aKoHa TePMOJAMHAMUKH K M3ompoleccam. [ 'padudeckas
uHTeprpeTanus padoThl ra3za. TeruioBble MamMHBL. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAILUH.
[IpeoOpazoBanus sHEPTUM B TEIIOBBIX MamuHax. Koadduiument monesnoro neicteus (nanee —
KIT) temmoBoit mammubl. [lukn Kapuo u ero KIIJI. Btopoit 3akoH TepMOAMHAMHUKH.
HeoOpaTtumocTs npo1rieccoB B MpUpoae. IKOJOTHUECKHE MTPOOIEMbI TETNIO3HEPTETUKH

OK 01
OK 02
OK 04
OK 05
OK 07
K 3.1
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HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuyeckas padora: M3mepenue ynenbHON TeI0eMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSI BEILIECTBA
1 (a3oBbIC
Mepex0/ibl

Conep:xanue yueOHOro MaTepuaJia:

[TapoobpazoBanue u KoHAeHcanus. Mcnapenue u kurnenue. Y IeibHas TeIJIoTa napoodpazoBaHusl.
3aBUCUMOCTh TeMIIepaTyphbl KUIEHHsI OT JaBlieHUs. AOCONIIOTHAsS W OTHOCHUTENbHAsl BIAKHOCTD
Bo3ayxa. Hacermennsiii nap. TBepaoe Teno. Kpucrammueckue u aMopdHbie Teaa. AHH30TPOIHUS
cBoiicTB KpuctayioB. JKunkue kpuctauibl. CoBpemMeHHble Marepuanbl. I[lnaBnenue u
KpucTannu3anus. Y neiabHas Tersiora miasineHus. Cyonumanus. Y paBHEHHE TEIIOBOro OanaHca

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota 2. OnpeneneHue BIAKHOCTH BO3IyXa

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COlePKaHME (COAepKaAHUE IPUKJIATHOTO MOTYJIs)

IlpakTH4yeckue 3aHATUSA

IIpakTnyeckas pabota: TexHHYecKHe YCTPOHCTBA M INPAKTHUECKOE IMPUMEHEHHE: TEPMOMETD,
6apomerp. OmpeneneHne Macchl BO3AyXa B KOMHATE€ HAa OCHOBE M3MEpEHHH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

[IpakTnueckass pabora: TexHHYeckue YCTpPONWCTBA W IpPaKTUUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUTPOMETP U TIICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU TIOJIyY€HHUsI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YKCIIE HAHOMATEPUAIIOB,
Y HAHOTEXHOJIOTUH

Pasnen 4. danekTpoauHaMmnka

22

Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xanue y4eOHOI0 MaTepuaJia:

Onektpr3anus Ten. DJIEKTpUYecKuil 3apsa. [IBa Buaa anekTpudeckux 3apsnoB. IIpoBojaHuKW,
JTUBJIEKTPUKU M TOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUs AJIEKTpUUYECKOro 3apsna. Bzaumoneiicteue
3apsa0B. 3akoH Kynona. Dnektpudeckoe nosie. HanpsokeHHOCTh 3neKTprudeckoro noiisd. [Tpunnumn
CYNEPIO3UIMU AIIEKTPUUYECKHX Moel. JIMHUN HaNpsKEHHOCTH JIeKTprueckoro noisi. Pabora cun
anekTpocTarnueckoro nois. [lorennuan. Pasnocts noreHnuanos. [IpoBOAHUKYN U TUAIEKTPUKU B
ANEKTPOCTATUYECKOM MoJ€e. J{M3neKkTpruueckas MIPOHULIAEMOCTb. DJIEKTpoeMKocTh. KoHneHcaTop.
DNEKTPOEMKOCTh INIOCKOI0 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOTO KOHAEHCAaTopa

[IpakTrueckue 3aHATUS

[IpakTuyeckas padora: M3mepeHue 31eKTpOEMKOCTH KOHIEHCATOpa

Tema 4.2

Conep:xaHue y4eOHOT0 MaTepuasa:

OK 01
OK 02
OK 04
OK 05
OK 07
IK 3.1
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ITocTosTHHBIN

TOKM B pa3iIMyHbIX
cpenax

BHCKTpI/ILIeCKI/Iﬁ TOK.

DNEeKTPUYECKUI TOK. YCJIOBHS CYIECTBOBAHMS AJIEKTpUYEecKOoro Toka. Mcrounnku toka. Cuna
toka. Ilocrosunueiii Tok. Hampsixkenuwe. 3akon Oma 1 ydacTka MENU. OJIEKTPUYECKOE
COIIPOTHBIIEHUE. YIEIbHOE CONpPOTUBJIEHHE BellecTBa. IlocimenoBarenbHoe, MapajljiesIbHOE,
CMEIIIaHHOE COCIMHEHUE MPOBOJHUKOB. Pabora amekrpuueckoro Toka. 3akoH Jxoyms-JleHna.
MoOIHOCTD 3JIEKTPUYECKOTO TOKAa. OJIEKTPOABMXKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBIIECHUE
HMCTOYHMKA TOKa. 3akoH Owma mig nojHOM (3aMKHYTOM) snektpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAasl MPOBOJAUMOCTb TBEPIbIX METAJUIOB. 3aBHCHUMOCTb COINPOTHBIICHUS METAIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUNA TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJTYIPOBOIHHKOB.
CaoiictBa p-n-mepexoja. IlomympoBogHUKOBEIE MPUOOPHI. DIEKTPUYECKHA TOK B PacTBOpax H
pacIiaBax 3J€KTPOIUTOB. DINEKTPOIUTHYECKAS TUCCOLMALINSL. DIAEKTPOIH3. DIEKTPUUECKUI TOK B
razax. CaMoCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3pan. Monuus. [Inazma

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota 3. M3ydyeHue cMeIanHOro COeMHEHUS Pe3UCTOPOB.
JIaGoparopHas pabota 4. VI3MepeHue 31eKTpoIBHKYIIEH CUITbl ICTOYHUKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3
MarauTHOe mone.
DIIeKTpOMarHuTHas

VHTYKIIUS

Conep:xanue yueOHOro MaTepuaJjia

[TocTostHHBIE MarHuThHl. B3amMozaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHutHOe mose. Bekrtop
MarHuTHOM MHAYKUMH. lIpuHiun cynepno3unuu. JInHMM MarHuTHOM MHAyKuun. Kaptuna nuHui
MarHuTHOM MHAYKLUMH II0JS MOCTOSHHBIX MAarHUTOB. MarHUTHOE I0JI€ IIPOBOJHUKA C TOKOM.
Kaptuna nuHui 1oss JIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanmonelictBue npoBoJHUKOB ¢ TokoM. Cuita Ammepa, ee
Monyinb U HamnpasieHue. Cuna JlopeHna, ee MOAyidb M HampasieHue. [[BUKEHHE 3apsKEHHOU
YacTULIBI B OJHOPOJTHOM MarHUTHOM moje. Pabora cunbl JlopeHua. SIBneHue 31eKTpOMarHuTHOM
nHaykaud. [lotok BekTopa MarHuTHOM MHAYKIMH. DJIC MHAyKUIMU. 3aKOH 3JI€KTPOMAarHUTHON
naaykiun @apanes. BuxpeBoe >3J€KTpUYECKOe TMoje. DIEKTPOJABIKYIAs CHJIa WHAYKIUU B
IIPOBOJHMKE, IBHKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MarHutHoM nosne. IIpaswio Jlenna.
NunyktuBHOCTh. SIBneHne camomuaykuuu. OJIC caMOMHAYKIMH. DHEPIrUs MAarHUTHOTO IIOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T10J1€

IIpakTrueckue 3aHATUS
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HpaKTH‘lGCKI/Ie pa60TBI: I/I3yquI/Ie MAarHuTHOTO ITIOJIAI KaTYIIKHU C TOKOM. I/ICCJ'IG,Z[OBaHI/Ie HeﬁCTBHH

B H/I€aJIbHOM K0JIe0aTeIbHOM KOHTYpE. AHAIOTHs MEX1Y MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMHU
kosieOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPIrUU B HJEATbHOM KoJeOaTeIbHOM
KOHType. DBbIHyX/1eHHble MexaHudyeckue KosneOaHusi. Peszonanc. Pe3onancHas kpuBasl.
BoinykaeHHble  3neKTpoMarHuTHble — KoneOaHus. IlepemenHblii  Tok. CuHHYCOMAANbHBIN
IIEPEMEHHBII TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYIHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJTIBI
Toka u HanpspkeHus. Tpanchopmatop. [IponsBoacTBo, nepenava u moTpediIeHNE ICKTPUIECKOM
SHEpruu. OKOJOIMYECKME PpHUCKH IpU IPOU3BOJACTBE AJIeKTpudeckol sHepruu. KynbTypa
HCII0JIb30BAaHUS AIEKTPOIHEPTUU B TOBCEIHEBHOM JKNU3HU

[IpakTrueckue 3aHATUS

IIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM 2

JlabopaTopHble 3aHATHS 2

JlaboparopHast pabota 5. 3ydueHue SBICHUS MIEKTPOMArHUTHOW WHIYKIIMH

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepKaHNeE (CONePKAHUE TPUKJIIATHOTO MOIYJIs1) 4

I[IpakTuyeckune 3aHATHSA

IIpakTyeckas paGora: TexHHYecKHEe YCTPOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,

JJIEKTPOMETP, KOHJEHCATOP, KONMPOBAIBHBIM amnmapar, CTPYMHBIM IPUHTEDP, AaAMIIEPMETP,

BOJIETMETP, PEOCTaT, HCTOUHUKH TOKA, 3JICKTPOHArpeBaTeIbHbIE TPUOOPHI, HIEKTPOOCBETUTEIHHBIC

npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH MO, TEPMHUCTOPHI U (OTOPE3UCTOPHI,

[IOJIYIIPOBOJIHUKOBBIM ~ AMOJ,,  TaJbBaHUKA, IIOCTOSHHBIE  MAarHUTHl,  3JIEKTPOMArHUTBHI,

JIEKTPOJBUraTelb, YCKOPUTEIH 3JI€MEHTApHBIX YaCTUL, UHAYKLIMOHHAS TeYb.

IIpakTryeckass pabora: Mepsl 37eKTpoOe30IacHOCTH, IEKTPOCTaTUYeCKas 3allnTa, 3a3eMIICHUE

3JIEKTPOIIPUOOPOB, KOPOTKOE 3aMbIKaHHE

Pa3nes 5. Kosie6anus u BOJIHBI 22 OK 01

Tema 5.1 Coaeprxanue y4eOHOro MmarepuaJia OK 02
MexaHuueckue u KonebarenbHas cucrema. CBoOoiHbIe Konebanus. ['apmonndeckue konedanus. [lepuon, yacrora, OK 04
DIIEKTPOMArHUTHBIE | aMIUIUTYyAa M ¢a3a koneOaHui. [IpyKUHHBIM MasTHUK. MaTeMaTuyeckKuii MasTHUK. Y paBHEHHE OK 05
KoJIeOaHus rapMOHUYECKUX KonebaHui. KuHemaTnueckoe M JMHAMHUYECKOE OINKCAHHE KOJIeOATEIbHOTO OK 07

nwkeHus. IlpeBpaiieHne »HepruuM MNpU TapMOHMYECKMX KojeOaHusX. CBS3b aMIIUTY.IBI 1K 3.1

Kole0aHUH HCXOAHOM BEJMYMHBI C aMIUIUTYJOH KojeOaHWi ee CKOPOCTH M YCKOPEHHS.

KonebartenbHbIit KOHTYD. CBobOoiHBIE 3JIEKTPOMAarHUTHBIE KojeOaHus 4
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[IpakTuueckue padboOTHI:

HccnenoBanue 3aBUCHMOCTH MEpHOJIa MaJIbIX KOJIEOaHHM Ipy3a HA HUTU OT JJIMHBI HUTU U MacChl
rpy3a. MccrnenoBanue TEpEeMEHHOTO TOKAa B IEMM U3  IOCIEIOBATEIbHO COCIMHEHHBIX
KOH/IEHCATOpa, KaTYIIKUA U PE3UCTOpa

Tema 5.2
MexaHudecKnue 1
PIICKTPOMArHUTHBIC
BOJIHBI

Conep:xanue yueOHOro MmaTepuajia

Mexanuueckue BOJIHBI, YCII0BUs pacnpoctpanenus. [lepuon. CKopocTh pacnpocTpaHEHUs U ITTMHA
BosHBI. [lonepeunblie u npoaoabHbIe BOIHBL. HTepdepeHius u audpakius MeXxaHn4ecKuX BOJIH.
3Byk. CkopocTs 3ByKa. I poMkocTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DIeKTpOMarHUTHbIE BOJIHBI.
YcnoBus M3MydeHHs ANEKTPOMArHUTHBIX BOJH. B3aumuas opuenTanus BektopoB E, B u v B
ANIEKTPOMAarHuTHOM BoJIHE B BakyyMme. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npeJoMIIeHUE, moysgpu3anus, audpakuus, narepdepenius. CKOpocTh AIEKTPOMArHUTHBIX BOJIH.
[Ilkana >MEKTPOMAarHUTHBIX BOJH. [IprMeHEHHE 3JeKTPOMAarHUTHBIX BOJIH B TEXHHKE H OBITY.
[lpuHuMnBl paguocBsi3u W TelneBUAECHUS. Panuornokarus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY>KaroIen cpebl

Tema 5.3
OnTuka

[IpsimonuHETHOE pacpOCTpaHEHUE CBETa B OJHOpOIHOM cpene. Jlyu cBera. OTpaxeHue cBerTa.
3akoHbl oTpaxkeHHst cBeTa. IlocTpoenne n3obpaxeHuil B miockoM 3epkaie. IIperomnenue cBera.
3aKkoHBl Tpe’IoMIIeHUs cBeTa. AOCONIOTHBIM MOKa3arenb mperaomieHus. [lonHoe BHyTpeHHee
otpaxkeHue. [IpenenbHbIN yroi MOJHOTO BHYTpEeHHETO oTpaxkeHus. [ucnepcust cBera. CIIOXKHBIM
coctaB Oenoro cBera. [[Ber. CoOuparomnine u paccenBaroniue JUH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHue U ONTHYecKas cuila TOHKOHM snH3blL. [locTpoeHne n3o0paxkeHuil B coOuparommx u
paccenBaronmx JuH3ax. Popmylia TOHKOM JUH3BL. YBEJIWMYEHUE, AaBaemoe JIMH30U. [Ipemenbl
NPUMEHUMOCTH TeoMeTpHuecKkoil ontuku. MuTtepdepenuus cera. KorepeHTHblE HCTOUHUKH.
YcnoBus HaOMIOIEHUS MaKCHMYMOB U MUHUMYMOB B HMHTEePGEPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB. [ludpakius ceera. JudpakunonHas pemerka. YcioBue
HAONIOJIEHUs] TJIABHBIX ~MaKCUMYMOB TIpH MaJ€HUUM MOHOXPOMATHYECKOTO CBeTa Ha
nudpakoHHyto pemietky. [lonspuzanus ceeta

[IpakTrueckue 3aHATHS

[TpakTrueckas padota: HabmroaeHue nucrnepcun cBeTa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 6. I3mepenue moka3aTels MpeIoMICHUS CTeKIIa
JlaboparopHas pabora 7. MccnenoBanue CBOWCTB U300paKEHUH B TIMH3AX
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IIpodeccnonanbHO OPHEHTHPOBAHHOE COJlePKaAHUE (COAepP:KaHue IPUKJIATHOT0 MOMYJIs1)

HpaRTn'{ecmle 3aHATHUSA

[IpakTuyeckas pabora: TexHHUECKHE YCTPOMCTBA M MPAKTHYECKOE MPHUMEHEHHE: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpPATOp IMEPEMEHHOI0 TOKA, JUHHUHU JJIEKTPOIIEpEaad, My3bIKaJIbHbIE
MHCTPYMEHTBI, YJbTPa3BYKOBas AUArHOCTUKA B TEXHHUKE M MEAMIMHE, pajap, paavuoOlpUEMHUK,
TEeJEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, nyna, goToanmnapar, NpOEKLUOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(PAKIIMOHHAs! pelIeTKa, NOISIPOM I, TEIECKOII.
IIpaktuyeckass pabGora: Buasl msnydenuil. Buabl crnektpoB. CrekTpbl ucnyckaHus. CrekTpbl
nornomeHus. CrnekTpaibHblil aHamu3. CHekTpalibHble KIacChl 3Be3J. YJIbTpadHOIETOBOE
nznyuyenue. Mudpaxkpacnoe nznyuenue. Penrrenosckue nyuu. Mx npupona u cBoiictsa. 1llkana
JJIEKTPOMATrHUTHBIX U3JTy4eHUN

Pa3nes 6. OcHOBBI crielIUAIbLHON TEOPUH OTHOCHTEJIBHOCTH

Tema 6.1
OCHOBBI TEOpUHU
OTHOCUTEIIbHOCTH

Conep:xanue yueOHOro MmaTepuaJia

I'panuubl OPUMEHUMOCTH KjaccMdeckoil MexaHuku. [locTynmaTbl —cnenuanbHOM — TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAaHTHOCTb MOJIyJS CKOPOCTM CBETa B BaKyyMe, IPHUHIHII
OTHOCHUTENIbHOCTH JHHIITEeHHAa. OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U
COKpallleHHE JUIMHBI. DHEPIrus W HMIIYJIbC CBOOOAHOW 4YacTuibl. CBs3b Macchl ¢ dHEprueu u
HUMITYJIbCOM CBOOOJTHOM YacTUIIbI. DHEPTHsl MOKOsI CBOOOHOMN YaCTHUIIbI

OK 01
OK 02
OK 04
OK 05

Pa3zpnen 7. KBanToBas puszuka

14

Tema 7.1
IIIEMEHTHI
KBAHTOBOU OIITHUKHA

Conep:xanue yueOHOro MmaTepuaJia

®otonbl. Popmyia [Tnanka cBs3u s3HEpruM (PoTOHA C €ro YacTOTOH. DHEPrust U UMIYJIbC (HOTOHA.
OtkpeiTue u uccinenaoanue ¢oroddpdexra. Onbitel A.I. CroneroBa. 3akoHbl (oTodddexTa.
VYpasuenue DitHmreitHa st pororddexra. "Kpacnas rpanuma” dorodddekra. [laieHue crera.
Omerte! [1.H. JlebeneBa. XuMHu4uecKkoe AEHUCTBUE CBETA

Tema 7.2
CtpoeHue aToma

Conep:xkanue y4eOHOI0 MaTepuaJia

Mogpens aroma Tomcona. OnbiTel Pezepdopna mo uccnenoBanuio ctpoeHus: aroma. [Inanerapuas
Mmojenb atoma. IToctynatel bopa. M3nydenue u mornoieHne (GOTOHOB MPH MEPEXOJEe aToMa C
OJIHOTO YPOBHsI 3HEPIHM Ha Jpyroi. Buael ciektpos. CrieKTp ypoOBHEN 3HEPTUU aTomMa BOIOPOAA.
Bomnogsie cBoticTBa wactuil. Bonasr ge bpoitnst. KopnyckynsapHo-BonHOBOH nyanu3M. Judpakius
3JEKTPOHOB B KpucTauiax. CIIOHTAaHHOE M BBIHYKJICHHOE W3JIy4€HHUE. YCTPOMCTBO M HPHUHIIUI
paboThl 1a3epa

OK 01
OK 02
OK 04
OK 05
OK 07
IK 3.1
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HpaKTH‘lGCKI/Ie 3aHATUA

[Ipaktuyeckas padora: HabOnronenue TMHEHYaToOro CreKTpa

Tema 7.3
IATOMHOE SIAPO

Conep:xanue yueOHOro MaTepuasia

Metonbl HAOMIOACHWSI W PETHCTPAIMHM DJIEMEHTAPHBIX YacThil. OTKPBITHE PATAOAKTUBHOCTH.
OmnsiTel Pezepdopna mo ompesnenenuio coctaBa paauoakTUBHOrO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3NydyeHus. BausHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u HeitpoHa. Hykinonnas mozens siapa ['eiizenbepra-MBanenko. 3aps siapa. MaccoBoe unciio sapa.
N3otonbl. Anbda-pacnan. IIeKTpOHHBINH U MO3UTPOHHBIN OeTa-pacmna. ['aMMa-uznyyeHue. 3akoH
PaIMOAaKTUBHOIO pacnaaa. DHEPrus CB3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT Macchl siapa.
Snepubie peakuuu. Jlenenue u cuHTe3 sAnep. AnepHslii peakTtop. TepMmosiaepHBI CHHTES.
[TpoGseMbl U IEPCHIEKTUBBI SIEPHOIN IHEPTETUKU. IKOJIOTUUECKHUE aCTIEKThI SIACPHONU SHEPTETHKHU.
DOneMenTapHbie yacTullbl. OTKpbITHE TO3UTpOoHA. DyHIaMEHTaIbHBIE B3aUMOICHCTBUS

HpaKTI/IquKI/IC 3aHATHUA

[IpakTrueckas padota: MccienoBanue TpekoB dyacTuil (1o roToBsiM oTorpadusim)

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKAHME (COTePKAHUE MPUKJIATHOTO MOXYJIs1)

[IpakTrueckue 3aHATHS

[IpakTuueckas padora:

1. HdenoBas urpa: IloHsATus, CBsI3aHHBIE C M3YyYEHHEM METO/J0B HAyYHOTO IO3HAHUS: SIBJICHUE,
Hay4HbII (akT, runoresa, pusnueckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOJACHUE, SKCIIEPHUMEHT,
MO/JIIMPOBaHME, MO/JIEIb, U3MEPEHHUE.

2. IIpaktuyeckas padbota: TeXxHUUYECKHE YCTPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTunK, CONHEYHAs Oarapes, CBETOIMOJ, CHEKTPOCKOI, Jia3ep, KBAHTOBBIA KOMITBIOTED,
N03UMETp, Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omba

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Tema 8.1
D71EeMEHTEI
ACTPOHOMUHU U
acTpoU3uKH

Conep:xanue yueOHOro MmaTepuajia

Bun 3Bezguoro He6a. Co3Be3nusi, ipKue 3BE3[bI, MIAHETHI, UX BUANMOE JBMxkeHHe. ColHevHas
cucteMa. [lmanersl 3eMHOM rpynmnbl. [lnanersi-rurantel. Manbie Tena COJIHEUHOM CHCTEMBI.
Comnnue, gortochepa u armochepa. ConHeuHast akTHBHOCTh. Mcrounuk sHeprun CojHIA U 3BE3]1.
3Be3/1bl, WX OCHOBHBIE XapaKTEPUCTHUKH: Macca, CBETUMOCTh, paAWyC, TeMIeparypa, HuX
B3aMMOCBA3b. 3Be3AblI IJIABHOM IOCIECNOBATEILHOCTH. 3aBUCHMOCTEL ''Macca - CBETUMOCTDH' I
3BE3]1 TJIAaBHOU TTOCIIeIOBAaTEIbHOCTH. BHyTpeHHee cTpoenue 3Be37. COBpeMEHHBIE MTPEACTABICHUS

OK 01
OK 02
OK 03
OK 05
OK 07
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0 IPOUCXOXKJICHUHU W 3Bosronuu CoJHIA U 3Be31. DTalbl )KU3HU 3Be31. Miueunbii [lyTh - Hamia
lNanmaktuka. CrimpanbHas cTpykTypa ['anakTuku, pacupeneneHue 38e3/, rasa u nbuid. Ilonoxenue
n newkenue Comuna B [Namaktuke. Ilmockas u chepudeckas moacuctembl I 'amaktuku. Twurbt
raJlakTuK. PaguoranakTuky v kBazapsl. UepHbIe JbIpHI B siApax rajlakTuk. Beenennas. Pacipenue
Bcenennoii. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbmioro B3peiBa. Mojenb «ropsyeit
Bcenennoii». Macmrabnas crpykrypa Bcenennoi. Meraramaktuka. Heperennbie mpoOsieMbl

ACTPOHOMUH

JlaGopaTopHble 3aHATHUSA

JlaboparopHas padota 8. HaGmoneHrs HeBOOPYKEHHBIM TJ1a30M C HCIIOIb30BAHHEM

KOMIIBIOTEPHBIX MPUIIOKEHUH ISl ONIPEEIIEHUS [T0JI0KEHNS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 2
JlaTy: OCHOBHBIE c03Be3/11s CeBEpHOTo MOIylIapus U IPKUE 3BE3.IbI

IMpomesxyTounasi arrectanus (JuddepenmpoBannblii 3a4eT)

Bcero: 108
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3. YCJIOBUS PEAJTU3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1 MartepuajabHO-TeXHUYECKOE o0ecnevyeHne

Peanmuzanuss mporpamMmbl  y4yeOHOW  JAMCHUIUIMHBI  MPOU3BOAUTCS C  TPUMEHEHUEM
JTUCTAHIIMOHHBIX TEXHOJOTUHN U TpeOyeT HaTNIUs HIEKTPOHHON 00pa30oBaTeNbHOM Cpeibl; Y4eOHOTO
KkaOuHeTa.

OobopynoBanne yueOHOro KabuHeTa:

® KJIaCcCHAs JI0CKa;

® [10Ca/I0YHbIE MECTa M0 KOJIMYECTBY 00YUarOIINXCS;

e pabouee MECTO IIpenoaaBaTes;

¢ yueOHO-IIpaKTU4YECKOe 000pyI0BaHUE, HEOOXOAUMOE ISl POBEACHUS MIPELYCMOTPEHHBIX
IporpaMMoil nmpaxktuueckux 3aHsaTuil. B coorserctBue ¢ n.4.4 ®I'OC CIIO nomyckaercs 3ameHa
000pyZI0BaHUS €0 BUPTYaJbHBIMHU aHAIOTaMHU.

TexHuyeckue cpeacTBa 00yUeHHsI:

e KOMIIBIOTEPBI C BBIXOJOM B CeTh Internet;

e caiir «JIuuHas cTyaus» ¢ BO3MOXKHOCTBbIO PabOThI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyeoHo-MeToANYECKOE 00ecneyeHne TUCIHUILINHEIL:

* METO/IMYECKUE YKa3aHUS 110 OpraHU3aluy MPAKTUYECKUX 3aHATHI;

* METO/IMYECKUE YKa3aHUS 10 CAMOCTOSITENIbHOM padoTe.

IIporpammHoe obecnieyeHue:

[IporpammHOe oOecnieueHue, SBISIONICECS YaCThIO DIEKTPOHHOH HMH(OPMAIMOHHO-
o0pa3oBaTensHOM cpeibl U 0a3upyroleecs Ha TeJIeKOMMYHUKAIIMOHHBIX TEXHOIOTHUSX

- KOMIBIOTEpHBIE 00YYaIOIIUe TPOrpPaMMBbI;

- TPEHUHTOBBIE U TECTHPYIOLIIE TPOrpaMMBbl;

- HHTEJUIEKTyalIbHble pOOOTU3HPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBHIIIOJHEHHBIX padoT;

- CIIpaBOYHO-IIpaBoBasi cucreMa «KoHCylnbTaHT miocy, «['apanT;

- anekTpoHHO-O0ubnoreunas cucrema (ObC) OBC «IPR SMART» http://iprbookshop.ru/;

- mporpamMma ympasiieHusi oOpazoBaTenbHbIM mnpoueccom B OUOC (MudopmannonHas
texnosorus. [Iporpamma yripasnenust oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. HudopmanuonHoe odecrieyeHne o0ydeHust

OcCHOBHbIE HCTOYHUKH:

1. Msxkumes I.4., byxoBues b.b., Corckuit H.H. ®u3uka 10 kmacc. / moa pemakuueit
[TapdentneBoit H.A. - Akunoneproe o6mectBo «M3natenscrBo [pocsemenne»

2. Msxkumes I'.JI., byxosueB b.b., Yapyrun B.M. ®usuka 11 knacc. / mox penakuueit
[TappentreBoit H.A. - AkunonepHoe oduiectBo «M3aarensctBo [Ipocemenue»

Ilepeuens UHTEpHET-PECYpPCOB:
1.  KM-mxkona. — Pexxum gocryna: http:// www.km-school.ru;

2. Ortkpoitass  ¢m3uka. —  Pexum  moctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;
3.  IInardopma AKnacc — Pexxum noctyna: http://www.yaklass.ru ;
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KOHTCHTa —

OBC «IPR

4.  bubnuorexka 1mmdpoBoro 0Opa3zOBATEIHLHOTO
http://Mouypoku.pd;

5.  ®wuswmka.ru. —Pexxum nocryma: http://www.fizika.ru ;

6.  OUIIN (BIIP 11 xnacc) — Pesxum gocryma: http://www.fipi.ru ;

7.  DnexTpoHHBIA yueOHUK — Pexkxum moctyma: http://www.physbook.ru.

8.  CnpaBouHo-mpaBoBas cucteMa «KOHCYIBTaHT ILTHOC)

9.  DIEKTPOHHO-OMOIMOTEUHAS cucreMa (BBC)

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

KoHTposib M oOlleHKa pPAaCcKpHIBAIOTCS 4Yepe3 YCBOCHHbIE 3HAHUS U IPUOOpPETCHHbBIE
0o0y4JarolMMHUCS yMEHHUs, HampaBiIeHHble Ha (QOpMHUpOBaHHE OOMMX M MNPOQPEeCcCHOHATBHBIX
KoMmreTeHIui. KoMreTeHIu 10MmKHbI ObITh COOTHECEHBI C IPEIMETHBIMH Pe3YyJIbTaTaMU.

Pexum  nmocryna:

SMART»

Koa u HauMeHOBaHHe

Pasznen/Tema

Tun oneHoYHbIX

¢GopMupyeMbIX KOMIIETEHIH I MeponpUuATHI
OK 01. BribupaTh criocoOsI Pasmen 1. Temnr 1.1., 1.2, 1.3
penieHus 3aa4 Pazgen 2. Temsr 2.1.,2.2., 2.3.
npodeccuonanbHor nestenbHocTH| Pa3znen 3. Temsr 3.1.,3.2., 3.3,
MIPUMEHUTEILHOK Pa3IMYHbIM 3.4.,3.5.
KOHTEKCTaM Pazgen 4. Temn1 4.1., 4.2.
Pasgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 02. Mcnonbs3oBaTh Paspen 1. Temsr 1.1.,1.2,1.3 LltyaupoBanue
COBpPEMEHHBIE cpeAcTBa noucka, | Pazmen 2. Tems1 2.1.,2.2.,2.3.
aHajau3a U UHTepIIpeTalun Pasnen 3. Tems1 3.1.,3.2.,3.3., TectupoBanue

uH(pOopMaluu U
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 32,149
npodeCcCHOHATILHON
JeSITeIbBHOCTH

34.,3.5.

Pasgen 4. Temn1 4.1., 4.2.
Pasgen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.
Pasgen 7. Temnr 7.1, 7.2

3aIaHUN

KonTponbHas padota

OK 03. IImanuposats n
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MpeIPUHUMATETbCKYIO
JeSITENIbHOCTD B
npodeccuonansHOM chepe,
MCII0JIb30BAaTh 3HAHUS 110
paBOBOM U (PMHAHCOBON
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX

CUTYalHAX

Pazpgen 1. Temsr 1.1., 1.2, 1.3
Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.

Pazgen 7. Temnr 7.1, 7.2

BrimmonHeHue 3agaHuii Ha
Qg pepeHIIMPOBAHHOM
3aveTe

BrimoaHeHME MPAKTUYCCKUX]
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OK 04. DddexTuBHO Pazpen 1. Temsr 1.1.,1.2,1.3
B3aMMOJIeiicTBOBaTh U padoratbB | Pazgen 2. Temsr 2.1.,2.2., 2.3.
KOJJIEKTHBE U KOMaH/Ie Paszgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.
Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 05. Ocy1ecTBasiTh YCTHYIO Pazpen 1. Temsr 1.1., 1.2, 1.3
UIIHCbMEHHYI0 KOMMYHUKAIIUIO Paznen 2. Temn1 2.1.,2.2.,2.3.
Ha TOCY/IapCTBEHHOM SI3bIKE Pazgen 3. Temsr 3.1., 3.2, 3.3.,
Poccuiickoit denepanyiu ¢ 34.,35.
Y4€TOM OCOOEHHOCTEH Pazgen 4. Temn1 4.1., 4.2.
COIMAJIBHOTO U KYJIbTYPHOTO Paznen 5. Temsi 5.1.,5.2., 5.3.
KOHTEKCTA Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 07. CopeticTBOBaThH Paspmen 1. Temnr 1.1., 1.2, 1.3
COXPaHEHUIO OKPYXKaroLIei Paznen 2. Temn1 2.1.,2.2.,2.3.
CpPeIIBI, PECYPCOCOCPEKCHHIIO, Paszgen 3. Temsr 3.1., 3.2, 3.3.,
MIPUMEHSATH 3HAHUsS 00 3.4.,3.5.
W3MEHEHMH KJINMAaTa, Pazgen 4. Temre1 4.1.,4.2.
MIPUHITUIIEI OEPEKITMBOTO Pazgen 6. Temnr 6.1., 6.2.
MPOMU3BOJCTBA, 3P (HEKTUBHO Paznen 7. Temsr 7.1, 7.2
JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIUIX
[TK 3.1. [InanupoBatse, Paznen 2. Tema 2.3.
[IOATOTABINBATh 1 Pasnen 3. Tema 3.3.
OCYIIECTBJIATH MPOLIECC Pasen 4. Tema 4.3.
TICPEBOSKH IPY30B Pasnen 5. Tema 5.3.
Paznen 7. Tema 7.3
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