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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
40.02.04 «¥OpucnpyneHus»

1.2. Ileq11 ¥ IUIAaHHPYeEMbIe Pe3yJbTAThl 0CBOECHHS U CIHILINHBI
1.2.1. lleau M CcOUNJINHBI:
Copepxanne nmporpamMmbl 001e00pa3oBaTeIbHON TUCIUIUIMHEI DHU3MKa HANPaBIeHO HA
JOCTH)KEHUE CIICTYIOIIUX ENIeH:

® (dopMupoBaHHE y 00yUYaIOIIUXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs1,3HAYUMOCTHU
buznyeckux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOTO CHEIUAINCTA  MpU
OCYIIIECTBIICHUU €r0 MpodeccroHalbHON 1eATeIbHOCTH;

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

® oOBjaJeHHE CHenu(UIECKON CUCTEeMOH (U3NYECKUX TMOHITUH, TEPMUHOJOTHEH W
CHMBOJIUKOM;

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

® 0OBJAJCHUE OCHOBHBIMU METOJAMHU HAy4HOI'O ITO3HAHMS IPUPOIBI, UCIIOIb3YEMBIMU B
¢usuke (HAOMIOJCHME, ONHMCAHWUE, W3MEPEHHE, BBIIBMKCHHWE THUIIOTE3, IIPOBEICHHE
9KCIEPUMEHTA);

® OBJIaJACHUC YMCHUIMMU 06pa6aTBIBaTL JaHHBIC 3KCIICPUMCHTA, O6’[>${CH${TLHOJ'Iy‘leHHBIe
PE3yibTaThbl, YCTAHABJIINBATb 3dBUCUMOCTH MCKIY (1)I/I3I/I‘16CKI/IMI/I BCINYHMHaAMH B Ha6J'IIOI[a€MOM
SABJICHHUH, ACJ1aTh BBIBOABI,

L4 q)OpMI/IpOBaHI/IC YMCHU: peHIaTh (bnsﬂqecxne 3ala4U pa3HbIX ypOBHeﬁ CJIOKHOCTH,

® Dpa3BUTHE IIO3HABATEJIbHBIX WHTEPECOB, HHTEIUIEKTYyaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEH B Ipoliecce MpUOOPETeHNs 3HAHUM C MCIOJBb30BAaHUEM Pa3IMYHbIX MCTOYHHUKOB
MH(pOpMallUl U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; yMeHUN (QOopMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO O3UIUIO I10 OTHOUIEHUIOK (PU3NYEeCKON HHPOPMAIINH, TOTydaeMon
13 pa3HbIX HCTOYHHKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

1.2.2. IInanupyemMblie pe3yJbTaThbl OCBOCHHUS 001e00pa30BaTEJIbHOM TUCIUTIIHHBI
B coorBercTBUH ¢ PI'OC CIIO n na ocuose PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccronanbubie komnereHun (nanee — [1K)
®I'OC CIIO B cOOTHECEHHH C TMUYHOCTHBIMH, METANPEAMETHBIMU U NTPEAMETHBIMU PE3yIbTaTaMU
o0Oyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B TaOIHIIE:



Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIIUIi

OK 01. BeiObupats criocoOsl
peuieHus 3aaa4y
npodeccHoHATEHOM
JESITeIbHOCTH TPUMEHHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oonue

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

TPYIOIIO0uE;

- TOTOBHOCTE K AKTUBHOH IEeITEIbHOCTU
TEXHOJIOTHYECKOM

51 COLMAILHON HAIPABIICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSITEIBHO

BBIMIOJIHATH TAKYIO JACATCIbHOCTD;

- HMHTEpeC K pa3lu4HbIM cdepaM MpodecCHoHaTbHOMI
JeATEILHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHHUIO
¥ caMOOOpa30BaHUIO Ha MPOTSHKEHUH 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 MecTe (U3MKM U AacCTPOHOMHUH B COBPEMEHHOM
HAayYHOH KapTHHE MHUpa, O CHCTEMOOOpa3yromeil poiu
buzukn

B Pa3BUTHUH

CCTCCTBCHHLBIX TCXHUKHN U

Hayk,
COBPEMEHHBIX TEXHOJIOTHM, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(DU3UKOB B pa3BUTHE HAYKU;
MOHUMaHUE (PU3NUECKOW CYIIHOCTH HaOII0JaeMBbIX
SIBJICHUM MHMKpPOMHpA, MakKpoOMHUpa M MEramupa;
ITOHUMAaHHE posu

ACATCIIBHOCTHU

aCTPOHOMUU
B IIPAKTHYECKON 4eloBeKa U
JAJIBHENIIEM HAay4YHO-TEXHUYECKOM DA3BUTUH, POJIHU
¢buzukn

B (OpPMHpPOBAHUU Kpyroszopa M (yHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa JUIsl PElIeHMs] MPAaKTUYECKUX
3azay;

[TP6 2. CdhopmupoBaHHOCTh yYMEHUW pacrmo3HaBaTh
¢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
JABUIXXCHUC, PE€30HAaHC, BOJIHOBOE€ JBHKXCHHC,
mud¢y3us, OpOyHOBCKOE JIBJKEHHE, CTPOECHHE

KHUJIKOCTEH W TBEPIBIX TEJ, U3MEHEHHE O00bheMa Tel
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 U3MEHEHUE B HOBBIX YCIIOBHUSIX;

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

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
obuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpEIaraTb OPUTMHAJIBHBIE
MIOAXOABI U PEILCHHUS;

- TPOSBISATH CHOCOOHOCTH MX UCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

KPUCTAJUIU3ALMs, KUTIEHUE, BIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOM SHEPTUU TEMIIOBOTO JABUKEHHUS
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 IIPOBOAHHKA 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  JIMHEHYAaTOTO  CIEeKTpa  aroma
BOJIOPO/IA, eCTeCTBEHHAs 51 HUCKYCCTBCHHAS
paI[I/IoaKTI/IBHOCTI);

11P6 3. Bnanenune OCHOBOIOJIAraroliMu
(i)I/ISI/I‘-IeCKI/IMI/I IIOHATUAMN nu BCJIIMYNHaAMU,
XapaKTePU3YIOIINMHU buznueckue TIPOIIECCHI
(CBA3aHHBIMM  C  MEXAHUYCCKUM  JBHIKECHUECM,

B3aHMOJICHCTBUEM TCI, MCXaHNYCCKHUMHU KOJIeOaHHSIMU

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



PaIOaKTUBHOCTHIO); BJIaICHHE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  TOHSATHSIMHU, MO3BOJISIOUIUMU
XapakTepU30BaTh IPOLECCHl, MPOUCXOJAIIME Ha
3BE3/ax, B 3BE3IHBIX CHCTEMaX,
B MEXXTATAKTHYECKOH cpeie; IBUKCHIE HEOSCHBIX Tell,
IBOJIIOLMIO 3Be311 M BeelleHHoid;

[IP6 4. BnaneHue 3aKOHOMEPHOCTSMHM, 3aKOHAMHU
U TeopusiMHU (3aKOH BceMupHoro Tsarorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOM
SHEPTUM, 3aKOH COXpaHEHUS HUMITYJIbCa, MPUHIUIT
CYMEpIIO3UIIMN  CHJI, TPUHIMI  PABHONPABHOCTHU
MHEPLUHUAIBHBIX CHUCTEM  OTCYETa; MOJIEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BbIE
3aKOHBI, TEpPBbIA 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl TOJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[xoyis - JleHna, 3akoH
AJIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH COXpPaHEHUS
SHEpPruH, 3aKOH MPSMOJUHEHHOTO pacHpOCTPaHECHUS
CBETa, 3aKOH OTPaXEHUs CBETA, 3aKOH MPEJIOMJICHUS
CBETAa; 3aKOH COXPAHEHMS YHEPTUH, 3aKOH COXPAHEHHUS
HMITYJIbCA, 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsiia,
3aKOH COXpPaHEHMsI MaCCOBOTO Yucia, noctynaTel bopa,
3aKOH  PaJMOAaKTUBHOTO  pacmlaja);  yBEPEHHOE
WCIIONBb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEH TMpu
aHam3e PU3NIECKUX SBICHUI U MPOIECCOB;

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



OK 02. Ucmionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,

JImgyHOCTHBIE PE3YIbTAaThl AOJKHBI OTpaXaTb B 4YaCTH
HNCHHOCTH HAYYHOTO ITO3HAHUA:

U HWCIOJIb3YS  W3BECTHBIE  METOJbl  OLIEHKH
IIOIPELIHOCTEN U3MEPEHMM, IIPOBOJUTD UCCIIEJOBAaHUE
3aBUCUMOCTEN ¢buznveckux BEJIVYMH
C HCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTyYCHHBbIE PpE3YJIbTaThl, HCIONB3YS (U3NIECKHE
TEOPUM, 3aKOHbI W IIOHATUSA, U JIeJIaTh BBIBOJBI;
coOimogaTh mpaBuia  0€30MacHOro  Tpyda IpHU
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEJIOBATEIbCKOM AESITENbHOCTH C UCIIOIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTpPOMCTB u
naboparopHoro oOopymoBaHUs; CHOPMUPOBAHHOCTH
MPEACTABICHUI

0 METOoJax IOJIY4YEHHs HAy4dHBIX aCTPOHOMHUYECKHUX
3HAHUI;

I1P6 7. ChpopMHPOBaHHOCTh YMEHHUS peLIaTh
pacyeTHbI€ 3aJ]auu C SBHO 3a/laHHON (PU3UUECKOIt
MO/IETIBIO, UCTIOJB3YS PU3NYECKUE 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCIOBUSA 3a/1a4M
BBIOMpATh GUZNYECKYIO MOJIEIb, BBIIETIATh
(u3nueckre BeIMUMHbI U (OPMYIIbI, HEOOXOUMbIE
JUISl €€ PELIEHMs], IPOBOJUTH PACUYEThl U OLICHUBATh
pearbHOCTh MOTYYEHHOTO 3HAaUeHUS (PU3NUECKOM
BEJIMYMHBI; pellaTh KaUeCTBEHHBIE 3a/1a4H,
BBICTPanBasi JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyKJIeHUI

C OIOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pU3UYECKUe SIBICHUS

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



aHaM3a
Y MHTEPIIPETAUHN UH(OpMAIUU
1 MH()OPMAITMOHHBIE TEXHOJIOTHU
JJ1s1 BBIIIOJIHEHUSA 3a1a4
npodeccnoHaATBEHOMI
JeSATEIIbHOCTH

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 MOJIMKYJIBTYPHOM MHPE;
- COBEPLICHCTBOBAaHHME SI3BIKOBOM U  YHTATEIbCKOM
KYJIBTYpPbI KaK CPEACTBA B3AHMMOICHCTBHUS MEIK/TY JIFOAbMH
¥l [IO3HAHUS MUPA;

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

B) pabota ¢ napopmarmei:

- BIajAeTh HaBBIKAMH IOJY4YEeHUS HH(MOPMALUN U3
pa3HBIX CaMOCTOSTEIEHO

CUCTCMATHU3allUI0 U

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

THIIOB,
aHajus,

MIPEJICTaBIICHHUS,
- ACTIOJIB30BATh CPeICTBA HH(POPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTaHU3AIMOHHBIX 337124 C COONI0ICHUEM TpeOOBaHHMIA
HPrOHOMUKHU, TEXHUKH 0€30MacCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M 3TUYECKUX HOPM,
HOpM UH(POPMAITMOHHOMN 06€30MacHOCTH

JIndHOCTHBIE pPE3yJIbTAaThl JODKHBI OTPaKaTh B YacTH
JTyXOBHO-HPABCTBCHHOT'O BOCITUTAHHS

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

TOYKa, WHEPUHUAIbHAS CUCTEMa OTCUeTa, HJICaJIbHBINA
ra3; MOJICJIM CTPOCHHS Ta30B, KHUJIKOCTEH M TBEPABIX
T€J1, TOYCYHBIN IEKTPUUECKUH 3apsi, sIACPHAs MOJIEIb
aTomMa, HYKJIOHHAs MOJENb AaTOMHOTO sjpa Npu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILEHMIO K (hr3nueckoit HHpopmaru,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIINU U TIPEICTABICHUS
y4eOHOI U Hay4IHO-TIOMYJIAPHON HH(pOpMaIu;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HOJTy4aeMoi HH(pOpMaIHU

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUN
uH(popMaIuuy,
YMEHHI

10 OTHOMICHHIO K  (U3UYECKOU
MOJIydaeMoil M3 pa3HbIX HCTOYHHUKOB,
WCIOJIb30BaTh LU(POBbIE TEXHOJOTMU JUIsSl TOMCKA,

CTPYKTYPHUPOBAHUS, MHTCPIPCTALIUN U ITPCACTABIICHUA



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCTOJIb30BaTh 3HAHUSA 110
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 OTPAXaTh:
OgnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NEeNCTBUSIMU:

a) caMOOpTaHM3aIINs:

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

Y KU3HEHHBIX CUTYalUsIX;

- CAMOCTOSITENILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI
C Y4eTOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDIIeKCHU JJIs1 OIEHKH CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH
PEIICHUS TI0 UX CHUKEHUIO

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

-OBJIa/ICBAHME HAaBBIKAMU Y4eOHO-HCCIIEI0BATENLCKOMH,
MIPOEKTHOM U COLMATILHOM IESITeIbHOCTH;
MertamnpeaMeTHbIC PE3YIbTaThl JOJDKHBI OTPakKaTh:
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 OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO
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 aHAJIU3€ PE3yJIbTATOB AEATEIBHOCTH

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 KapTHHE MUpa, O CUCTEMOOOpa3yroLeil poiu
buzuku

B  Pa3BUTUU TEXHUKH U
COBPEMEHHBIX TEXHOJOTUM, O BKJIAJE€ POCCUMCKUX U
3apyO0eKHBIX YYEHBIX-(QOU3UKOB B pa3BUTHE HAYKU;
MOHUMaHue (PU3NYECKONW CYIIHOCTH HaOII0JaeMBbIX

CCTCCTBCHHLIX  HAaYK,

ABJICHUM MHUKpOMHpAa, MakKpoMupa MW MeTraMupa;

MMOHUMAaHUE posn
B  MPAKTUYECKOM  JAEATEIBHOCTH

JAJbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, POJIH

aCTPOHOMHUU
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

[1K 1.2 [TpumeHsSI T HOPMBI
IpaBa JUIsl pelieHus 3a/1a4 B
npo¢eCcCuOHAIBHON
JESTEIbHOCTH

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
9KOJIOTHYSCKOr0 BOCITMTAHUS:
9KOJIOTUYECKOM

- copmHupoOBaHHOCTH KYJIbTYPBI,

IIOHUMAaHUEC BIIMSAHUWA COIIMAJIbHO-O9KOHOMHWYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpenpl, OCO3HAHHE r7100aIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHUPOBAaHWE W  OCYIIECTBIICHUE JICUCTBUH B
OKpyXarollle cpeae Ha OCHOBE 3HAHUS  Ienei

YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HEMPUSITHE IEUCTBUM, MPUHOCAIINX BPE.
OKpY>Karollen cpene

JImuaOCTHBIC pPE3YIbTAThl OOJDKHBI OTpPaXaTb B YaCTH
TPYZOBOI'O BOCIIUTAHUS:

- TOTOBHOCTH K TPY/AY, OCO3HaHHE [IEHHOCTH MacTepCTBa,

Tpyaosooue;

- TOTOBHOCTB K aKTUBHOMN JeSITEITbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBbHOW HAlpaBJICHHOCTH,
CIIOCOOHOCTH UHHIIMUPOBAT, TUTAHUPOBATh u

CaMOCTOATCIIbHO BBITIOJIHATD TaKYIO JACATCIBbHOCTD,

- WHTEpeC K pas3nu4yHbiM cdepam mnpodheccruoHaTBHON
JESITCIILHOCTH,

- TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO |
camM000pa30BaHUIO HA IPOTSHKCHUH BCEU KU3HU;
MeranpeameTHele  pe3yJbTaThl

JOJDKHBI OTpaXKaTh:

B (OpMHUpPOBaHMM Kpyrozopa H (PyHKIHOHAIBEHOU
IPaMOTHOCTH 4YE€JOBEKa Ul PEIICHHs MPaKTHUYECKUX
3ama4

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJy4YEeHHBIE 3HAHUS I OOBSICHEHUS YCIIOBUM
NpoTeKaHus GU3NYECKUX SIBJICHUM B IPUPOJE U A
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHOMN
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; MOHNMaHHe He00X0AMMOCTH
NPUMEHEHUS JOCTHXKEHUN (PU3UKU M TEXHOJIOTUH JUIs
panMOHaIbHOIO IPUPOIOIOIB30BAHUS

CdopMUpoBaHHOCTH YMEHUS IPUMEHSATH MOJIyUYE€HHBIE

3HaHHUA JJI1  OOBSICHEHWS] YCJIOBUM IPOTEKAHMS
(u3NUecKUX SBJICHUN B MPUPOAE U JUISI NPHUHSITUS
NPaKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HH IS
obecrieyeHuss 0€30MacCHOCTH TMpH  OOpaIleHuu C
OBITOBBIMH npudopamu u TEXHHYECKUMHU
YCTPOWCTBaMHU, COXPAHEHHS 30OPOBBSI M COONIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHHUS B OKPY)KaIOIIeH
cpene;
IOCTH)KEHUN

MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHUS
(IN7IZIN’ Hu TEXHOJIOTUN U1

PaIMOHAIBLHOTO MPUPOIONOIB30BAHUS
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Osnajenue YHHUBEPCATbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BBIC JIOTMYECKHE JCUCTBHS: CaMOCTOSTEIHHO
dbopMymupoBaTh M aKTyalIM3UpPOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;  YCTAaHABIIMBATh
CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JJIsi CPaBHEHUS,
knaccupukanuu W 000OIICHUS; ONpEeNeNsITh IEIu
NEeSTENIbHOCTH, 3a/1aBaTh IapamMeTpbl U KPUTEPHUH HX
JOCTHKECHUS; BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B pACCMATPUBACMBIX SBIICHUSIX

0) 0a30Bble HCCIEAOBATEIBCKUE JCUCTBUS: - BIAICTh
HaBbIKAMHU y4eOHO-MCCIIEIOBATEIbCKOM M IMPOEKTHOU
NESTCIIbHOCTH, HAaBBIKAMHU pa3pelieHusl mpooiem;
BBISIBIISITD MPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyallu3upoBaTh 3a/ady, BBIABUTATh THUIIOTE3y €€
pellleHus], HaXOIUTh apryMEHTHl Ui J0Ka3aTelbCTBa
CBOMX YTBEPXKICHH, 3a/aBaTh MapaMeTpbl U KPUTEPUU
PEIICHHUS;, - AaHATH3UPOBATH TIOJTYUCHHBIC B XOJI€ PEIICHUS
3aa4il  pe3yJabTaThl, KPUTHYECKH  OIICHWBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBUSX;

12



2. CTPYKTYPA U  COJEPKAHME  OBLIEOBPA3OBATEJBHOI
JUCLHMUIINHBI

2.1 O0beM IUCHUIIMHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 108
OcHoBHOE coep:KaHue 100

B T.Y.

TEOPETUYECKUE 3aHITUI 86
1abopaToOpHbIE U MPAKTUUECKHE 3aHATHS 14
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 3
NPHUKJIATHOTO MOIYJIs1)

MIPaKTUYECKHUE 3aHATUSI 8
IIpome:xyTounasi arrectanus (1u¢¢epeHUMPOBAHHBIN 3a4eT) -
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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. HaydHbie MeTobpI MO3HAHUS OKpYIKaOIEro Mupa. Poibs skcriepumenTa
U TEOPUU B IPOLIECCe MO3HAHUS TPUPOJIbI. DKCIIEpUMEHT B (pusuke. MojenupoBanue GpuU3NIECKUX
ABIEHUM U 1poueccoB. Hayunelie runore3sl. Pusnueckue 3aKoHbl M Teopuu. ['paHuibl
NPUMEHUMOCTH (pu3nyeckux 3akoHOB. [IpuHIMD coorBercTBHs. Pomb m Mecto (QU3MKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B TIPAKTUYECKOH IEATETLHOCTH JIFOACH

OK 03
OK 05

Pa3zgen 2. Mexanuka

18

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Kunematuka

Mexannueckoe nukeHue. OTHOCUTEIBHOCTb MEXaHWYECKOro JBMkeHHs. Cucrema oOTcuerTa.
Tpaekropus. [lepemenienue, ckopocTh (CpeaHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUH HAa OCH cUCTeMbl KoopiauHaT. CloXeHHe NepeMeleHul U
CIIO)KEHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MIYyTH U MEepEeMEIeHUs] MaTeprualibHOW TOUYKH OT
BpeMmeHu. CBoOO/IHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosmHeilHOe IBHXKEHHE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBash CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENBHOE YCKOPEHNE

IIpakTHYecKHe 3aHATHA

[IpakTryeckue paboOTHI:

N3mepenne MrHOBEHHOM CKOpOCTH. MccienoBanrne COOTHOLIEHUS MEXAY ITYTSIMHU, IIPOHIEHHBIMU
TEJIOM 3a IIOCJIEI0BATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHHUU C
HA4yaJIbHOM CKOpPOCTHIO, paBHOM Hymto. M3ydyeHuMe IBMKEHMS IIapuKa B BSI3KOM JKHJIKOCTH.
N3ydenue nBuxenus Tena, OpOIIEHHOIO TOPU3OHTAIBHO

Tema 2.2

Conep:xaHue y4eOHOT0 MaTepuaJia

JImaamMuka

ITpunnun otHocutensHoCTH ["anmes. Ilepssoiii 3akoH HeroToHa. IHeprinanbHble CUCTEMBI OTCYETA.
Macca Ttena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akoH HproToHa 11 MaTepuaabHOU

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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TOYKH B mHepruanpHoi cucreme orcuera (MCO). Tpernii 3akoH HprloToHa a1 MaTepuanbHBIX
TOYeK. 3aKOH BceMUpHOro Tarorenus. Cuna Tsokectu. [lepBas kocmuueckas ckopocTb. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJIBXKEHUS U CUia
Tpenust mokost. Koagdurment tpenus. Cuia COMpOTUBIICHUS MPU IBIXKEHUH TeJa B )KHUIKOCTH UITH
raze. [locrymarensHoe W BpamateabHOE ABIKEHHE a0COIIOTHO TBEPAOTo Tena. MOMEHT CHIIbI
OTHOCUTENBHO OcH BpalteHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckue paboOTHI:

N3ydyenue nBmwkeHuss Opycka IO HAKJIOHHOW IUIOCKOCTH TMOJ JIEHCTBUEM HECKOJBKUX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B Ae()OPMUPOBAHHOW HPYKWUHE H
PE3NHOBOM 00pa3Iie OT BeTHMUMHBI X Jeopmanuu. MccnenoBanue ycioBuii paBHOBECHS TBEPIOTO
Teja, UMEIOLIET0 OCh BpallleHus

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 umnyibca B MCO. PeaktuBHoe nBukeHue. PaGota cuibl.
MomHocts cuibl. KuHernueckass sHeprus MarepuaibHOW Toukd. Teopema 00 H3MEHEHUH
KMHETH4eCKOor dHeprud. lloreHnmanbHas oSHeprus. [loTeHumanpHas dSHeprus  ymnpyro
nepopMupoBaHHON mpyxkuHbL. [loTeHUManpHas BSHeprus Tena BOJU3M TMOBEPXHOCTH 3E€MIIH.
[ToTeHunanpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paO0OThl HEMOTEHUUATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON HEPIrUu CHCTEMbI Tel. 3aKOH COXpPAaHEHHs] MEXaHUYECKON 3HEpruu. YINpyrue u
HEYNPYrue CTOJIKHOBEHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTuyeckue paboTHI:
N3ydeHnue cBa3M ckopocTel Ten Mmpu Heynpyrom ynape. MccnemoBaHue cBsizu pabOThI CHJIBI C
M3MEHEHHEM MEXaHWYEeCKOM 3HepTuu Tena

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1)

IIpakTHYeckue 3aHATHA

[MpakTuueckas pabora: TexHUYECKHE YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSIIOB, LIEMTHbIE U PEMEHHBIE NIEpe1auu, MOIIUITHUKH, BOJOMET, KONIEpP, PY>KUHHBIN
MHUCTOJIET, IBMYKEHUE NCKYCCTBEHHBIX CITYTHUKOB M PAKET.
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HpaKTI/I‘leCKaﬂ pa60Ta: Hcronp30Banne 3aKOHOB MEXaHUKHU JIs 00BsACHEHUS JABUXKXCHUA HEOECHBIX
TCII W A pa3sBUTHA KOCMHUYCCKHX HCCHeﬂOBaHHﬁ, T'paHUIllbl ITPHUMEHUMOCTHU KJIaCCUYECKOM
MexXaHuKU. MiMuTaius HEBECOMOCTH

Pasznea 3. Mousekya

sipHasi pu3uKa ¥ TepMOJAUHAMHUKA

18

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 MOJIEKYIISIPHO-KMHETHUECKOM TEOPUU UeaIbHOTIO Ta3a. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEeH KMHETUYECKOM 3HEpPrMM TEIUIOBOIO IBMXKEHMS 4acTull rasa. Illkama temneparyp
KeneBuHa. VYpaBHenue Menneneesa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3ompoueccsl B UIealbHOM ra3e C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, U30X0pa,
nzobapa

[IpakTuueckue u 1a0OpaTOpHbIE 3aHATH

[IpakTuueckue padbOTHI:

W3mepenune Macchl BO3ayXa KJIacCHOM KoMHare. MccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMH COCTOSIHUS Pa3peKeHHOTO ra3a

JIaGoparopHas pabota 1. M3yueHune oJHOro U3 U30MPOLECCOB

Tema 3.2

Conep:xaHue y4eOHOT0 MaTepuasa:

OCHOBBI
TePMOJTMHAMUKH

TepmoanaaMuveckas cuctema. BHyTpeHHsIsI JHEPTHs TEPMOANHAMHYECKON CHCTEMBI U CITOCOOKI ee
n3MeHeHns. KomudecTBo TemmoTel W paboTa. BHYTpeHHSST HEPTUsi 0JJHOATOMHOTO HJICATBHOTO
raza. Bugsl Temmonepenadn: TEIUIONMPOBOAHOCTh, KOHBEKIUS, M3ITydeHHE. TerIoeMKOCTh Tela.
VYenbHas TEMI0eMKOCTh BemecTBa. KoiamuecTBO TEIUIOTHI Mpu Terionepeaaye. IlepBoiii 3aKoH
TepMoanHaMUKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKHU K H3ompoleccaM. I'paduueckas
uHTepnpeTanus paboTsl ra3a. TeruioBble MamMHbBL. [IpUHIMIBI JEHCTBHUS TEIUIOBBIX MAIlMH.
[IpeoOpa3oBanusi SHEPTUU B TEIUIOBBIX MamMHaX. Koad¢uimeHt noaesHoro aecTBus (nanee —
KIT) tennoBoit mamuubl. [lukn Kapuo u ero KIIJI. Bropoii 3akoH TepMOIMHAMUKHU.
Heo6paTumocTs npoueccoB B pUpOie. DKOJOTHUECKUE TPOOIIEMBI TEMIIOIHEPTETUKH

[IpakTrueckue 3aHATUS

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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[IpakTuueckas pabora: M3Mepenue yneiabHONU TEIIIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSI BEILIECTBA
1 (Qa3oBbIe
Hepexoabl

Conep:xanue yueOHOro MaTepuaJia:

[TapoobpazoBanue u KoHAeHcaus. Mcnapenue u kuneHue. Y ieiabHas TeIioTa napooopa3oBaHusl.
3aBUCUMOCTD TCMIICPATYpPbl KUIICHUA OT AABJICHUA. A6COJHOTHaSI U OTHOCHUTCJIbHAsA BJIA)KHOCTb
Bo3ayxa. Haceimenusiii map. TBepaoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOTIHS
cBoiicTB KkpuctayioB. JKuakue kpuctawwibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpucTau3anus. Y neiabHas Terviora miasineHus. Cyonumanus. Y paBHeHHE TEIIOBOro OanaHca

JlaGopaTopHble 3aHATHSA

JlaboparopHast pabota 2. OnpeneneHue BIaXKHOCTH BO3IyXa

IpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepPKaHME (COAep:KaHNe MPUKJIATHOTO MOIYJIsI)

IlpakTH4yeckue 3aHATUSA

IIpakTuyeckass pabota: TexHHYeckHe YCTPOHCTBA M INPAKTHUECKOE IMPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHH oO0bemMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

[IpakTnueckast pabora: TexHHYeckue YCTpPONMCTBA W MpPaKTHUYECKOE NPUMEHEHHUE: JBUTATElb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUTPOMETP U TIICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTUH

Pasnen 4. danekTpoauHaMmnka
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Tema 4.1
DIIEKTPOCTaTUKA

Conep:xaHue y4eOHOT0 MaTepuasa:

Onektpu3anus Ten. DJIEKTpUYecKWil 3apsa. [IBa Buaa anekTpudeckux 3apsnoB. IIpoBojaHuKW,
JTUBJIEKTPUKU M MOJYIIPOBOIHUKH. 3aKOH COXPaHEHHUsS JIEKTpudeckoro 3apsaa. Bzaumopeiicraue
3apsa0B. 3akoH Kynona. Dnektpudeckoe nosie. HanpsokeHHOCTh 3neKTprudeckoro noiisd. [Tpunnumn
CYIEPHO3UINH AIEKTPUUYECKUX TMoJiel. JIMHUM HaNpsHKeHHOCTH 3JIeKTpuyecKoro nosis. Pabora cun
anekTpocrarnueckoro noius. [lorennuan. Pasnocts noteHuuanos. IIpoBoAHUKYN U TUAIIEKTPUKH B
ANEKTPOCTATUYECKOM MoJe. J{M3neKkTpruueckas IPOHULIAEMOCTb. DJIEKTpoeMKocTh. KoHneHcaTop.
DNEKTPOEMKOCTh INIOCKOI0 KOHJIEHCATOpa. DHEPIHUs 3apsyKEHHOTO KOHEHCAaTopa

IIpakTrueckue 3aHATHUS

[TpakTuyeckas padora: M3MepeHue 31eKTpOeMKOCTH KOHIEHCATopa

Tema 4.2

Conep:xanue y4eOHOT0 MaTepuaJia:

OK 01
OK 02
OK 04
OK 05
OK 07
[IK 1.2
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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. Hampsbkenwe. 3akoH Oma [ ydacTka MEeNu. OJIEKTPUUYECKOe
COIIPOTHBIIEHUE. YIEIbHOE CONpPOTUBJIEHHE BellecTBa. IlocimenoBarenbHoe, MapajljiesIbHOE,
CMEIIIaHHOE COCIMHEHUE MPOBOJHUKOB. Pabora anmekrpuueckoro Toka. 3akoH Jxoyms-JleHna.
MOIHOCTD 3JIEKTPUYECKOTO TOKAa. OJEKTPOABUXKYIIAs CHUJa U BHYTPEHHEE COINPOTHUBIICHUE
HMCTOYHMKA TOKa. 3akoH Owma mig nojHOM (3aMKHYTOM) snektpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAasl MPOBOJAUMOCTb TBEPIbIX METAJUIOB. 3aBHCHUMOCTb COINPOTHBIICHUS METAIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBa 3JE€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJIYIPOBOIHHKOB.
CpoiictBa p-n-iepexoja. IlomympoBOAHUKOBEIE MPUOOPHI. DIEKTPUYECKHA TOK B PacTBOpax H
pacmiaBax 3J€KTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIAEKTPOIU3. DIEKTPUUECKHUI TOK B
razax. CaMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psan. Monuus. [Inazma

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota 3. M3ydyeHue cMeIanHOro COeMHEHUS Pe3UCTOPOB.
JIaGoparopHas pabota 4. VI3MepeHune 31eKTpoABHKYIIEH CUITbl ICTOYHUKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHUS

Tema 4.3
MarauTHOe mone.
DIIeKTpOMarHuTHas

VHTYKIIUS

Conep:xanue yueOHOro MaTepuaJjia

[TocTostHHBIE MarHuThHl. B3amMozaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHutHOe mose. Bekrtop
MarHuTHOM MHAyKUMH. [IpuHiun cynepnosunnu. JInann MmarautHOM mHAykuu. Kapruna nunui
MarHuTHOM MHAYKLUMH II0JS MOCTOSHHBIX MAarHUTOB. MarHUTHOE I0JI€ IIPOBOJHUKA C TOKOM.
Kaptuna nuHui 1oss JIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA,
KaTymku ¢ TokoM. OnbIT Opcreaa. BzanMoneilicTBrue npoBoaHUKOB ¢ TokoM. Cuia Ammepa, ee
Monaysnb U HanpasiaeHue. Cuna JlopeHna, ee MOAyib M HampasieHue. [[BUKEHHE 3apsKEHHOU
YacTULIBI B OJHOPOJIHOM MarHUTHOM moje. Pabora cunbl JlopeHua. SIBneHue 31eKTpOMarHuTHOM
nHayknud. [lotok BekTopa MarHUTHOM MHAYKIMH. DJIC wMHAYKIMH. 3aKOH 3JI€KTPOMAarHUTHON
naaykiun @apanes. BuxpeBoe >3JeKTpUYECKOe TMoje. DIEKTPOIABIKYINAs CHJIa WHIYKIUU B
IIPOBOJHMKE, IBIKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHuTtHoM mnosne. IIpaswio Jlenna.
NunyktuBHOCTh. SBneHue camomuaykuuu. OJIC caMOMHAYKLIMH. DHEPIrUs MarHUTHOTO IOJISA
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T10J1€

IIpakTrueckue 3aHATUS
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[Mpaktrueckue padoThl: M3ydeHne MarHUTHOTO TMOJISl KaTYIIKU ¢ TOKOM. McciienoBanue aeicTBUs
MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM
JlaboparopHast pabota 5. 3ydueHue SBICHUS MIEKTPOMArHUTHOW WHIYKIIHH

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

HpaRTn'{ecmle 3aHATHUHSA

[IpakTnueckast pabora: TexHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
ANEKTPOMETP, KOHACHCATOp, KOIMUPOBAJIBHBIA ammapar, CTPYHHBIH MPUHTEpP, aMIEpMETp,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIIEKTPOOCBETUTEIBHbBIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH MO, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
[IOJIYIIPOBOJIHUKOBBIM ~ AMOJ,,  TaJbBaHUKA, IIOCTOSHHBIE  MAarHUTbl,  3JIEKTPOMArHUTBHI,
ANEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS TEYb.

[IpakTuyeckas pabora: Mepbl 3JeKTp0OOE30NacCHOCTH, IEKTPOCTaTUYEeCKast 3allnTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pazpen 5. Koed0anus v BOJIHBI
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Tema 5.1
MexaHUJecKue 1
PIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xanue yueOHOro MmaTepuaJia

KonebarenbHas cucrema. CBoOoiHbIe Kosiebanus. ['apmonndeckue konedanus. [lepuon, yacrora,
amruintyna u ¢asza xonebanuil. [IpyxuHHbIA MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHUE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JMHAMUYECKOE OIKCAHUE KOJeOaTeIbHOrOo
neukeHus. [lpeBpaiieHue SHepruM NOpU TapMOHMUYECKHUX KoyieOaHusX. CBsI3b aMIUIUTY/bI
KoJle0aHUH HCXOAHOM BEJMYMHBI C aMIUIUTYJOH KojeOaHWi ee CKOPOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYP. CBobopHbIe AJIEKTPOMAarHUTHBIE KoJIe0aHus
B MJICAJIbHOM KOJIeOaTEIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMH U 3JIEKTPOMarHUTHBIMU
konebanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPrUM B HACATBHOM KOJIeOaTeIbHOM
KOHType. BbIHyX/1eHHble MexaHudyeckue KosneOaHusi. Pesonanc. Pe3onancHas kpuBasl.
BoinykaeHHble  3yeKTpoMarHuTHble  KoneOaHus. IlepemenHblii  Tok. CuHHYCOMAANbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO TOKA. AMIIIUTYTHOE U ACHCTBYIOLIEE 3HAYEHNUE CHJIBI
TOKa M HampsbkeHus. Tpancdopmatop. [IpousBoacTBo, nepenaya u NoTpedIeHUE FIEKTPUUECKOM
SHEPruu. OKOJOIMYECKME PpHUCKH IpU IPOU3BOACTBE AIeKTpudeckol sHepruu. KynbTypa
HCII0JIb30BAaHUS AIEKTPOIHEPTUU B TOBCEIHEBHOM JKNU3HU

IIpakTrueckue 3aHATHUS

[IpakTrueckue pabOTHI:

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2

19



HccnenoBanme 3aBUCHMOCTH MEpHOJIa MaJIbIX KOJIEOaHHM Ipy3a HA HUTU OT JAJIMHBI HUTU U MacChl
rpy3a. HccrnenoBanue mNEpeMEHHOTO TOKa B IeNM M3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

Tema 5.2
MexaHUdecKue 1
PIEKTPOMAarHUTHBIE
BOJIHEI

Conep:xanue yueOHOro MmaTepuajia

Mexanuyeckue BOJIHBI, YCI0BUS pactipoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus U JITTHA
BosHBI. [lonepeunblie u npoaoabHbIe BOMHBL. HTepdepeHius u audpakius MeXxaHn4ecKuX BOJIH.
3ByK. CKOpocTh 3BYyKa. [ poMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3Byka. DJIeKTpOMarHUTHBIC BOJTHBI.
VYcnoBust U3nydeHUs SJIEKTPOMATHUTHBIX BOJH. B3ammuas opuentanus BexkropoB E, B u v B
3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme. CBOICTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
npesioMIIeHue, nospu3anus, nudpakuus, natepdeperusa. CKOpOCTh IEKTPOMArHUTHBIX BOJIH.
[Ikayna 37EKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY.
[IpuHUMIBl panguocBsSI3W W TeleBUACHUSA. Pamuonokamus. DJEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>Karollen cpeibl

Tema 5.3
OnTuka

[IpssMonuHEiHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexae. JIyu cBera. OTpaxkeHue cBerta.
3akoHbl oTpaxkeHHst cBeTa. IlocTpoenne n3obpaxeHuil B miockoM 3epkaine. [Iperomnenue cBera.
3aKkoHBl Tpe’IoMIIEHUs cBeTa. AOCONIOTHBIM MOKa3arenb mpeiaomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIil yroa moaHOro BHYTpeHHEro orpaxeHus. Jucnepcus ceera. CloxHBIN
coctaB Oenoro cBera. [[Ber. CoOuparomnine u pacceuBaroniue JuH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHue U ONTHYEeCKas cuila TOHKOHM snH3bL. [locTpoeHne m3o0paxeHuil B coOuparomux u
paccenBaronmx JuH3ax. Popmylia TOHKOM JWH3BL. YBEJIWMYEHUE, AaBaemoe JIMH30U. [Ipemenbl
MPUMEHUMOCTH TreoMmeTpuueckoi ontuku. WHTtepdepennus csera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB U MUHHUMYMOB B MHTEP(QEpPEHIIMOHHONW KapTHHE OT JBYX
cHH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. Judpaxnus cera. JudpaxinuonHas pemierka. YcioBue
HAOMIOACHUST TJaBHBIX MAaKCUMYMOB TIIpH TMAaJEHUM MOHOXPOMAaTHYECKOIO CBeTa Ha
mudpakuuoHHyto pemetky. [lonspuszanus cBera

[IpakTrueckue 3aHATHS

[IpakTrueckas padota: Habmroaenue nucrnepcun cBeta
JlabGopaTopHas pabota 6. MI3aMepeHue mokaszaTelist MpeioMIICHUs CTEKIIa
JlaboparopHas pabora 7. MccinenoBanue CBOWCTB U300paKEHUH B TMH3AX

IIpodeccnonaibHO OpEeHTHPOBAHHOE COJEePKaHUE (COAePKAHUE TPUKJIATHOTO MOTYJIs)

IIpakTHYecKkue 3aHATHA
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IIpakTnyeckas pabora: TexHuueckue ycTpOMCTBA M NPAKTUUYECKOE MpPUMEHEHMe: ceilicMorpad
JNEKTPUYECKUI 3BOHOK, I€HEPATOp NEPEMEHHOI0 TOKA, JWHHMH JJIEKTPOIEpenayd, My3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHHUKE M MEAMIMHE, pajap, paavuoOlpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus, ouku, nymna, ¢oroanmapar, MpOSKIMOHHBINA anmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEeIIeTKA, MOISAPOHI, TEJIECKOII.
[Ipaktuyeckas pabora: Buasl mzmydenuit. Bunabl crexktpoB. CrexTpbl ucmyckanus. CHeKTpbl
nornomenus. CrnekrpanbHblil aHamu3. CHekTpalibHble KiIacchl 3Be3J. YJIbTpa(uOIeTOBOE
uznyuenue. MudpakpacHoe uznyuenue. PenrrenoBckue myuu. Mx npupona u cBoiicta. Illkana
JIEKTPOMAarHUTHBIX U3JIy4ECHUN

Pa3zgen 6. OcHOBBI crienMAJILHONH TEOPUH OTHOCUTEILHOCTH 6 OK 01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJjia 6 OK 02
OCHOBBI TEOPHUHU I'paHnuBpl  PUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH OK 04
OTHOCUTEJIbHOCTH OTHOCUTEJIbHOCTU: HMHBAapUAHTHOCTb MOAYJs CKOPOCTM CBe€Ta B BaKyyMe, [PHUHIMII OK 05

OTHOCUTEJIbHOCTH OiHuITeliHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/JIeHUe BPEMEHU U
COKpallleHHe JJIMHBI. DHEpPrusi U MMILYJIbC CBOOOAHOHM wacTuipl. CBsI3b Macchl C PHEpruedl u
UMIIYJIbCOM CBOOOIHOM YacTUIbl. DHEPIrUs MOKOsl CBOOOHON YaCTHIIBI

Pa3nen 7. KBanToBas pusuka 18 OK 01
Tema 7.1 Coaeprxanue y4eOHOro MmarepuaJia OK 02
DIIeMEHTHI ®oronbl. @opmyina [lnanka cBa3u SHEPrUH (OTOHA C ETO YACTOTOM. DHEPTHSI U UMITYIILC (HOTOHA. OK 04
KBaHTOBOM ONTHKU OtkpeiTe u uccnenoanue Gorordpdexra. Onbitel A.I. CroneroBa. 3akoHbl (poTodddexTa. 6 OK 05

VYpaBuenue DitHiTeitHa A1 poTorddexra. "KpacHas rpanuna” ¢poroaddexra. JlaBnenue cpera. OK 07

Onsitel I1.H. JIe6enesa. XuMuueckoe AeiCTBUE CBETA [IK 1.2
Tema 7.2 Conep:xkanue y4eOHOI0 MaTepuaJia
Ctpoenue aToma Monens atroma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuio crpoeHus aroma. [lnanerapHas

Mozenb aroma. [loctynatsl bopa. M3nydyenune u mornomienue (GOTOHOB MpU HEPEXo]e aroma C 4

OJIHOTO YPOBHS SHEPIrUM Ha Apyroi. Bunsl criekTpoB. CHeKTp ypOBHEN 3HEPTUU aToOMa BOJAOPOAA.

Bounnossle cBoiicTBa yactul. Bonnsl e bpoiins. KopnyckynspHo-BoiaHOBOM ayanusM. Audpakius

AJIEKTPOHOB B KpucTaiaXx. CIIOHTaHHOE U BBIHYKJIEHHOE M3JydyeHHUE. Y CTPONCTBO M NPHUHIIMII

paboThI nazepa

[IpakTrueckue 3aHATUS

[IpakTrueckas padota: HabmrogeHue IMHEHYAaTOrO CrieKTpa 1
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Tema 7.3
IATOMHOE SIPO

Conep:kanue y4yeOHOro MaTepuasa

MeTonbl HAOMIOACHWSI W PETHCTPAIMHM DJIEMEHTAPHBIX dYacThil. OTKPBITHE PATUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHuio cocraBa paJnoakTUBHOTO m3inydeHus. CBoicTBa anbpa-,
Oera-, TaMMa-u3ITydyeHus. BIusHUE pauoaKTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKPBITHE TPOTOHA
u Heitpona. Hykinonnas mozens siapa ['eiizenOepra-FBanenko. 3apsiy siagpa. MaccoBoe 4uciio siapa.
N3otonbl. Anbda-pacman. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydenue. 3akoH
PaZMOaKTUBHOIO pacnajia. JHEprus CBsI3U HYKJIOHOB B sifpe. Saepubie cuibl. [ledekt maccsl sapa.
Snepusie peakuuu. Jlenenwe u cuHTe3 sAep. AaepHbId peakTop. TepMosIEepHBIM CHUHTE3.
[TpoGeMbl ¥ IEPCIIEKTUBDI SACPHOI YHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIEPHON IHEPTETHKH.
DOneMeHTapHble yacTullbl. OTKpbITHE TO3UTPpOHA. DyHIaMEHTanbHbIE B3aUMOCHCTBUSA

[IpakTrueckue 3aHATHS

[TpakTuyeckas padora: HMccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (oTorpadusm)

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COlePKaHME (COMAepKaAaHUE PUKJIATHOTO MOTYJIs)

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckas padora:

1. JlenoBasi urpa: [loHsaTHs, CBA3aHHBIE C M3YyYEHHEM METOJOB HAYYHOI'O TO3HAHUSA: SIBJICHUE,
Hay4HbId (akT, runotes3a, (GpunyecKkas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, DKCIIEPUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3MEPEHHUE.

2. Ilpaktuyeckas padora: TexHHuueckre yCTpOMCTBA U MPAKTUUECKOE MMPUMEHEHHE: (POTOITIEMEHT,
dboTogaTunk, coimHe4Has OaTapesi, CBETOIHMOJ, CIEKTPOCKOI, Ja3ep, KBAHTOBBI KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, siiepHbIil peakTop, aToMHas 6omba

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Tema 8.1
(DJI€MEHTBI
ACTPOHOMUU U
ACTPOPUUKH

Conep:xkanue y4eOHOI0 MaTepuaJia

Bun 3Be3qnoro Heb6a. Co3Be3ausi, IpKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE JBIOKeHHE. ConHEUHast
cucrema. Ilmanersl 3eMHOU rpynmbl. [lnanersi-rurantel. Manbie Tena COJHEYHOW CHUCTEMBI.
Comnnue, portocdepa u armocdepa. ConHeunas akTUBHOCTb. Mcrounnk sHeprun ConHIA U 3BE3].
3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paJuyc, TeMmIeparypa, Hux
B3aMMOCBSI3b. 3BE34bI IVIABHOHM ITOCIENOBATEILHOCTH. 3aBUCUMOCTEL ''Macca - CBETUMOCTL" I
3BE3]1 TJIABHOU MOCIieIoBaTeNbHOCTH. BHyTpeHHee ctpoenue 38e37. COBpeMEHHBIE MTPEACTABICHUS
0 TPOUCXOXKIACHUHU W 3Boyonuu CoJHIA U 3Be311. JTambl )KU3HU 3Be31. Miueunbii [IyTh - Hamia
lNanaktuka. CimpaiibHasi CTpyKTypa ['alakTuKu, pacnpeneneHne 38e3/1, ra3a u noiid. [lonoxenue

OK 01
OK 02
OK 03
OK 05
OK 07
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n aswxkenue Comama B [Mamaktuke. Ilnockas m cdepudeckas momacucteMbl ['amaktuxu. Twurbl
raJlakTUK. PaguoranakThuky v KBazapbl. YepHbIC IbIPHI B spax rajlakTuK. Beenennas. Pacmpenue
Bcenennoii. 3akon Xab66:ma. Paz6eranue ranaktuk. Teopus bonbmioro B3peiBa. Monenb «ropsyeit
Bcenennoii». Macmrabnas crpykrypa Bcenennoit. Meraramaktuka. Hepermennbie mpoOsieMbl
aCTPOHOMUU

JlaGopaTopHble 3aHATUA

JlaboparopHas padota 8. HaGmoneHrs HeBOOPYKEHHBIM IJ1a30M C HCIIOIb30BAaHUEM

KOMIIBIOTEPHBIX MIPUIOKEHUHN JJIS1 ONPEAeTICHHS MOJI0KEHHUSI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO 1
JaTy: OCHOBHbIE c03Be311s1 CEBEPHOTO NOIyNIapys U SIPKUE 3BE3.1bI

IMpomeskyTounasi arrectanus (JuddepennmpoBannblii 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 ;

24


http://www.km-school.ru/
http://www.yaklass.ru/

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. Temn1 3.1.,3.2.,3.3., TectupoBanue

uH(pOopMaluu U
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 32,144
npodeCcCHOHATILHON
JeSITeIbBHOCTH

34.,3.5.

Pasgen 4. Temn1 4.1., 4.2.
Pasgen 5. Temsr 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

Paspgen 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]

25


http://моиуроки.рф/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/

OK 04. DddexTuBHO

B3aMMO/ICHICTBOBATh U PabOTaThB

KOJIJICKTUBE 1 KOMaHIC

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
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. OcymecTBiATh yCTHYIO
UMHCHbMEHHYI0 KOMMYHUKAIUIO
Ha TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanyiu ¢
Y4€TOM OCOOEHHOCTEH
COITMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTa

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 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 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
Cpelbl, pecypcocOepexeHHIo,
OPUMEHSTH 3HaHUs 00
M3MEHEHUU KIMMara,
HIPUHIUIBI O€PEXKIINBOTO
MPOMU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX
CUTYaLUAX

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pasgen 2. Temsr 2.1.,2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2, 3.3.,
34.,3.5.

Pazgen 4. Temre1 4.1.,4.2.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

I1K 1.2 ITpuMeHATh HOPMBI
npaBa Jjsl pelieHus 3a/1a4 B
npodeccuoHaNbHOM
JeSITeIbHOCTH

Paznen 2. Tema 2.3.
Paznen 3. Tema 3.3.
Pasnen 4. Tema 4.3.
Pasnen 5. Tema 5.3.
Paznen 7. Tema 7.3
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