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1. ObLIIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI
OBIIEOBPA30OBATEJLHOMN JUCITATLINHBI

Oo6meobpa3oBatenbHas  aucnuiuinHa — «Du3nukay  SBISAETCS  00sA3aTeIbHOW  YacThIO
0011e00pa30BaTeNIbHOTO UKIa 00pa3oBaTeNbHON nporpammsl B cooTBerctBun ¢ @I'OC CIIO
40.02.04 «¥OpucnpyneHus»

1.2. Ileqn ¥ IJIAaHUPYeMbIe Pe3yJbTAThl OCBOEHHUSI JUCIIUTLINHBI:
1.2.1. leau AMCcUUNJIMHBI:
Copepxanne nmporpamMmbl 001e00pa3oBaTeIbHON TUCIUIUIMHEI DHU3MKa HANPaBIeHO HA
JOCTH)KEHUE CIICTYIOIIUX ENIeH:

® (dopMupoBaHHE y 00yUYaIOIIUXCSI YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUs1,3HAYUMOCTHU
buznyecKux  3HAHUM I COBPEMEHHOro  KBATH(HUIIMPOBAHHOTO CHEIUAINCTAa  MpU
OCYIIIECTBIICHUU €T0 MpodeccroHalbHON 1eATeIbHOCTH;

L4 (1)OpMI/IpOBaHI/IC eCTGCTBCHHO'HaquOﬁ I'paMOTHOCTH;

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

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

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

® OBJIAJACHUC YMCHUIMMU O6pa6aTLIBaTL JaHHBIC S5KCIICPUMCHTA, OG’LHCHHTLHOJ’IY‘IGHHLIC
PE3yibTaThbl, YCTAaHABJIINBATb 3dBUCUMOCTH MCKIY (I)I/I3I/I‘leCI(I/IMI/I BCIIMYMHAMH B H8.6HIOI[aeMOM
SABJICHHUH, ACJ1aTh BBIBOABI,

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

® Dpa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, HWHTEIJIEKTYaJbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH B Ipoliecce MPUOOPETeHNs 3HAHUM C MCHOJIb30BAaHUEM DPA3IMYHBIX MCTOYHHUKOB
MH(pOpMallUd U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH; yMeHUH (QOopMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO I10 OTHOUIEHUIOK (PU3NYECKON HHPOPMAIINH, TTOTydaeMon
13 pa3HbIX HCTOYHHKOB;

® BOCHHUTAHUE YyBCTBA TOPJOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

1.2.2. Ilnanupyemblie pe3yabTaThbl 0CBOEHHS 00111€00pa30BATEIbHOM IMCUMILIHHBI
B coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mue xomnerenuuu (nanee — OK) u npodeccronanbupie komnerenuu (nanee — [1K)
®I'OC CIIO B cOOTHECEHUH € IMYHOCTHBIMH, METAIIPEIMETHBIMU U IIPEIMETHBIMHU pe3yJIbTaTaMU
00ydenust 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOJIHIIE:



Kox 1 HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUIi

OK 01. Beibupats cioco0sl
peuieHus 3aaa4
npodeccHnoHATEHOM
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IHMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oonue

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

TPYIOJTFOOHE;

- TOTOBHOCTb K aKTUBHOMU JIeSITeIbHOCTHU
TEXHOJIOTHYCCKOM

u COLIMAILHOM HaIpPABJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATh,  IUIAHUPOBATH W CAMOCTOSTEIHHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HMHTEpeC K pa3M4HbIM cdepaM MpodecCHOHATBHOM
JeATEIIbHOCTH,

- TOTOBHOCTb M  CIHOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM;
MeranpenmeTHbie pe3ynbTaThl JOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[eﬁCTBHSIMHI

a) 0a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSATENIFHO (POpMYNIHMpOBaTh M aKTyaJH3HpPOBAThH
npoOiemy, paccMarpHBaTh ee
yCTaHaBJIMBATh CYIECTBEHHBIN NMPH3HAK MM OCHOBAHUS

KIaccupuKaud u  0000IIeHus;

BCCCTOPOHHC,

Ul CpaBHEHH,
OIPENENATh LU IeATEeIbHOCTH, 3a1aBaTh IapaMeTpbl U
KpUTEpUHU

WX  JIOCTHKEHUS; BBIABIAAT  3aKOHOMEPDHOCTH U
IIPOTUBOPEYUS

B PACCMaTPUBAEMBIX SBICHUAX

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
(10537041

B Pa3BUTHUH

CCTCCTBCHHBIX TCXHUKH U

Hayk,
COBPEMEHHBIX TEXHOJIOTHW, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(DU3UKOB B pa3BUTHC HAYKH;
MOHUMaHWE (PU3NUECKOW CYIIHOCTH HaOII0JaeMBbIX
SIBJICHUM MHMKpPOMHpA, MakKpOMHUpa U MEramupa;
IMIOHUMAaHHE posn
JIeSITEILHOCTH
JAJbHEUIIEM HAay4YHO-TEXHUYECKOM PAa3BUTHH, POJIHU

¢buzukn

ACTPOHOMHH

B HpaKTquCKOﬁ YCJIIOBCKaA u

B (OpPMHpPOBAHUU Kpyroszopa M (yHKIHOHAIHHON
IPaMOTHOCTH 4YeJIOBEKa JUIsl PElIeHMs] MPAaKTUYECKUX
3azay;

[TP6 2. CdhopmupoBaHHOCTH YMEHHUW pacno3HaBaTh
¢usnueckue sBiIEeHUSA (IIPOLECCHI) U  OOBICHSATH
UX Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PpaBHOYCKOPDEHHOE IPSIMOJIMHENHOE

CBO6OJIHOC maacHue TCJ, IBUKCHHUC IO OKPYKHOCTH,

NBIDKEHUE,

WHEepLUs, B3aUMOJICHCTBUE TeJ, KoJjebaTelbHOoe
JABUXXCHUEC, pPE30HaHC, BOJIHOBOE€ JABUXXCHUCE,
mud¢y3us, OpOyHOBCKOE JIBJKEHHE, CTPOECHHE

KUJKOCTEH W TBEPHABIX TEJ, U3MEHEHHE oOBheMa Tel

npu HarpeBaHUU (oxmakIeHHH ), TETJIOBOE

PAaBHOBCCUC, HUCIAPCHUC, KOHJACHCAlM, IIJIaBJICHUC,



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

HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCliCHus
npo0Jem;

- BBISABJISITH MMPUYIUHHO-CIICACTBCHHBIC CBA3U u
AKTYAJIM3UPOBAThL 3aJda4dy, BbLABUI'aTb THUIIOTEC3Y CC

pELIEHUs, HAaxXOOUThb apryMeHTHl U1 J0Ka3aTelbCTBa
CBOMX YTBEPKICHMM, 3a1aBaThb IapaMETPbl U KPUTEPUU
peleHus;

- aHaJIM3UPOBATH IIOJIyYEHHBIE B XOJ€ PEIICHUS 3a1a4u
pe3yabpTaThl, KPUTUYECKN OLICHMBATh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

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

- YMETb MHTEIPUPOBATH 3HAHMS U3 Pa3HBIX MPEIMETHBIX
obuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpPEIaraTb OPUTMHAJIBHBIE
MIOAXOAbI U PEILICHHUS;

- IPOSBIATH CHOCOOHOCTh MX MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

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

ero HarpeBaHuu

B 3aKpbBITOM COCyJ€, CBiA3b MCKAY MDapaMETpaMu
COCTOsIHHA Ira3a B HM3O0IIpoLECCaX; DJICKTpU3alus TEI,
B3aHMOﬂeﬁCTBHe 3apsA0B, HAIr'p€BaHUC IIPOBOJHUKA C
TOKOM, BSaHMOHeﬁCTBHe

QJICKTPOMArouTHasA MHAYKIOUA, ﬂeﬁCTBHe MAar"ouTHOI O

MAarHuToB,

I1OJIA Ha IMPOBOJJHUK C TOKOM

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

OTpaKeHHE, IpEJIOMIICHUE, uaTepdepeHIms,
nudpakus
U T[oispu3alus  CBeTa,  JAWCIEPCHS  CBETa;

¢dorosnexTpudeckuii  3PPEKT, CBETOBOE MAaBICHHE,

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

11P6 3. Bnanenune OCHOBOIOJIAraroliMu
(1)I/I3I/I‘~IGCKI/IMI/I IIOHATUAMN nu BEINM4YNHaAMHU,
XapaKTePU3YIOIIUMHU buznueckue MIPOIIECCHI
(CBA3aHHBIMM  C  MEXAHUYCCKUM  JBHIKCHUCM,

B3aHMOJICHCTBUEM TCII, MCXaHUYCCKHUMHU KOoJICOaHHSIMHU

h  BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMU IIPOLCCCAMU; DJICKTPUICCKUM U

MarouTHBIM II0JIAMU, OJICKTPUICCKUM TOKOM,

OJICKTPOMAarHMTHbIMHA KoJIeOaHusIMU | BOJIHAMU,

ONTUYECKUMH SIBIICHUSIMH, KBAaHTOBBIMHU SIBIICHUSIMH,
CTPOCHUEM saapa,

aToMa u dTOMHOTI'O



PaIMOaKTUBHOCTHIO); BJIaICHHE OCHOBOIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  TOHSATHSIMHU, MO3BOJISIOUIUMU
XapakTepU30BaTh IPOLECCHl, MNPOUCXOJAIINE Ha
3Be3/ax, B 3BE3/IHBIX 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
SHEPTUM, 3aKOH COXpaHEHHUs UMIIYJIbCA, MPUHIIUII
CYMEpIIO3UIIMN  CHJI, TPUHIMI  PABHONPABHOCTHU
WHEPIUAIBHBIX CHCTEM OTCU€Ta; MOJEKYJISpPHO-
KHHETHYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbHIC
3aKOHbI, TMEPBBIM 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl OJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[xoyis - JleHna, 3aKkoH
AJIEKTPOMArHUTHOW WHAYKIIMHM, 3aKOH COXpaHEHUs
SHEPTHUH, 3aKOH MPSIMOJIMHEHHOTO PaciIpoCTpaHEHUs
CBETa, 3aKOH OTPaXEHUs CBETA, 3aKOH MPEIOMJICHUS
CBETA; 3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAHCHUS
HMITYJIbCA, 3aKOH COXPAHEHUSI AJIEKTPUUECKOTO 3apsiia,
3aKOH COXpPaHEHMsI MacCOBOTO Yucia, noctynaTel bopa,
3aKOH  PaJMOAKTHUBHOTO  pacmlaja);  YBEpEHHOE
WCIIONb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEH Ipu
aHaym3e PU3NIECKUX SBICHUH U MPOIIECCOB;

[IPG 6. BrnaneHne OCHOBHBIMH METOJAMU HAyYHOTO
TO3HAHMS, WCIOIb3yeMbIMA B (PU3HMKE: MPOBOIUTH
MpsIMBIE ¥ KOCBEHHBIE HM3MEpPEHUS (PU3UUECKHUX
BEJIMYWH, BHIOMPAsi ONITUMAJIbHBINA 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 buzneckux BEJIUYUH
C HCIIOJIb30BAaHUEM IMPSIMBIX HM3MEPEHUU, OOBSICHATH
MOJTyYCHHBbIE PpE3YJIbTaThl, HCIOJB3YS (U3NUYECKHE
TEOPUM, 3aKOHbI U IIOHATUS, U JeJIaTh BHIBOJBI;
coOmogaTh mpaBuia  0€30MacHOro  Tpyda IpHU
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEIOBATEIbCKOM AESITENbHOCTH C MCIIOIb30BAaHUEM
U(PPOBBIX U3MEPUTENBHBIX YCTpPOMCTB u
naboparopHoro 00OpymOBaHUS; CHOPMUPOBAHHOCTH
MPEACTABICHUI

0 METO/ax IOJyYeHHs Hay4HbIX acCTPOHOMUYECKHUX
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 MOJIEIIb, BBIIEIAThH
(u3nueckre BeIUUMHbI U (POPMYIIbl, HEOOXOIUMbIE
JUISl €€ PELIEHMs], IPOBOJUTH PACUYEThl U OLICHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAaYeHUS (PU3NUECKOM
BEJIMYMHBI; pellaTh KaUeCTBEHHBIE 3a/1a4H,
BBICTPanBasi JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUI

C OIOPOIl Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U (pu3nyYecKre IBICHUS

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



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

OK 03. ITnanupoBars

U peaJn30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe

¥ IMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO

- c(hOpMHUPOBAHHOCTh
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BHTHs
HayKd M OOILECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha

MHUPOBO33pPEHUS,

JMAJIOTe KYJIBTYP, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa

B MOJIMKYJIBTYPHOM MHPE;
- COBEPLICHCTBOBAaHHME S3BIKOBOM U  YHTATEIbCKOW
KYJIBTYPbI KaK CPEACTBA B3AaUMOJICHCTBHUS MEK/TY JIIOAbMH
¥l [IO3HAHUS MUPA;

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
IIO03HaBaTCJIIbHBIMU I[eI>'ICTBI/I$IMI/II

B) pabota ¢ napopmarmei:

- BJQJICTh HABBIKAMH IOJYy4YCHUS HHPOpMALUK U3
Pa3HbIX CaMOCTOSITENTEHO

CUCTCMATHU3allUI0 U

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

THIIOB,
aHajus,

MIPEJICTaBIICHHUS,
- ACTIOJIB30BaTh CPeICTBA WH(POPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U

OpTaHM3AIMOHHBIX 33]1a4 ¢ COOMI0ACHUEM TpeOOBaHMI
OPTrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 06€30MacHOCTH

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

- CIIOCOOHOCTH OIIEHWBATh CHUTYAIlMI0 W TPUHUMAThH

OCO3HAHHBIE pEIICHUS, OPUEHTHPYSICh HAa MOpaJIbHO-

TOYKA, WHEPUHUAIbHAS CHUCTEMa OTCYUETa, MICAIbHBIN
ra3; MOJICJIM CTPOCHHS Ta30B, KHUJIKOCTEH M TBEPABIX
T€J1, TOYCYHBIN IEKTPUYECKUH 3apsi, sIACpHAst MOJIEIb
aTomMa, HYKJIOHHAs MOJENb AaTOMHOIO sjpa Tpu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UITUN
10 OTHOILLIEHMIO K (pru3nueckoil HHpopMau,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
y4eOHOI 1 Hay4IHO-TIOMYJIIPHON HH(pOpMaIuH;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HoJTy4aeMoil HH(pOpMaIuu

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

10 OTHOMICHHIO K  (U3UYECKOU

[IOJIy4a€MOM M3 pa3HbIX HMCTOYHHUKOB,
UCIOJIb30BATh IM(POBBIE TEXHOJOTUU IS IOMCKA,

CTPYKTYPHUPOBAHUSA, MHTCPIPCTALUU U MTPCACTABIICHUA



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCIIOJIb30BaTh 3HAHUSA 110
IIPaBOBOM

1 (UHAHCOBOM IPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYyalUsAX

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

HPaBCTBEHHbIC HOPMBI
Y [ICHHOCTH;

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYMBOTO
Oynywuiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OgnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEIbHO  OCYILECTBJIATh MO3HABATEIBHYIO
NeSATEeTbHOCTh, BBISIBJIISITH  MPOOJIEMBI, CTaBUTh U
dbopmyaupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN
JIeSITEIIbHOCTU

Y KU3HEHHBIX CUTYalIUsIX;

- CaMOCTOSITEIbHO COCTAaBJIATH ILJIAH PEUICHUS MPOOIEMBI
C Y4eTOM HMEIIIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI peDIIeKCHU JJIs1 OIEHKH CUTYAIlUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH M CBOEBPEMEHHO NTPUHUMATH
pelIeHus 1o UX CHUYKEHUIO

JlugHOCTHBIE PE3yNbTATHl JOJKHBI OTpa)XkaTh B YacTH
LEHHOCTU HAyYHOT'O MTO3HAHMUS:

-OBJIa/ICBAaHME HAaBBIKAMU Y4eOHO-HCCIIEI0BATEILCKOMH,
MIPOEKTHOM U COLMATIBLHOM €SI TeIbHOCTH;
MertamnpeaMeTHbIC PE3YIbTaThl JOJDKHBI OTPakKaTh:
OBnaneHne  YHUBEPCATBHBIMA  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) cOBMECTHasI 1€ TEIIbHOCTD:

- IOHUMAaTh U MCMOJb30BATh MPEUMYIIECTBA KOMAHIHOMN

y4yeOHOM M  HAy4YHO-TIONMYJSPHOW  WH(pOpMAINU;
pa3BUTHE YMEHUI KPUTHUYECKOTO aHAIN3a IOTy4aeMOn
uH(pOopMaIU

I1P6 10. OBnagenue ymeHUsIMUA paboTaTh B IpyIie

C BBIIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh paboTy rPYMIbI, pallMOHAIBHO
pacnpenenarb e TeIbHOCTh B HECTaHAapTHBIX
CUTYaIUsX, aJIEKBATHO OLEHUBATh BKJIA/ KaXKJOTO U3
Y4aCTHUKOB T'PYTIIIHI

B PELIEHHUE PacCMaTPUBAEMOI TPOOIIEMBI



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

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUI
C y4eToM OOMIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO
YjieHa KOJIJICKTUBA;
- IPUHUMATh ILEIM  COBMECTHOM
OpraHW30BBIBAaTh U KOOPJAWHUPOBATH JCUCTBUS IO €€
JIOCTVDKCHHIO: COCTABIIAThH IIJIaH JICHCTBHM, PACTIPECIsTh
PO C Yy4YeTOM MHEHHMH YYaCTHHUKOB, O0OCYXIaTh

PE3yIbTAaThL COBMECTHOM pa6OTLI;

JICTCIIBHOCTH,

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

OBnanenue YHUBEpCaIbHBIMU peryisTUBHBIMU
NEeNCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JTIOACH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOAEH

IIPU aHAJIU3€E PE3yJIbTATOB AEATEIBbHOCTH

JlugHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)xkaTh B YacTH
ACTETUYECKOr0 BOCITUTAHUS:

- ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAsl ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO0 TBOPUYECTBA, CIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOIIEHUE K FOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUI0, TAMATHHKAM,
TpaguuusM HaponoB Poccum, noctmxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX 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
bu3uku

B pa3BUTUU €CTECTBEHHBIX HAayK, TEXHUKU U
COBPEMEHHBIX TEXHOJOTUM, O BKJIAJE€ POCCUMCKUX U
3apy0eXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
MOHNUMaHue (PU3UYECKON CYIIHOCTH HaOII0JaeMbIX
SBJICHMM MHUKPOMHpA, MakKpoMHUpa W MeraMupa;
TTOHUMAaHHE ponu

JCATCIIBHOCTH

aCTPOHOMUU
B NPAKTUYECKON YyeloBeKa U
JAJIBHEHIIEM HAay4YHO-TEXHUYECKOM DAa3BUTHUH, POJIHU

¢buzukn
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OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKaroIIeH
Cpelbl, pecypcocOepekeHH IO,
MPUMEHSTH 3HAHUS 00
W3MCHCHHU KIIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIENCTBOBATH

B YpE3BBIYAITHBIX 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 JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS

C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB

JIngHOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)kaTh B YacTH
JKOJOTMYECKOTO BOCITMTAHHS:
9KOJIOTHYECKOH

- copmMHupoBaHHOCTH KYJbTYpBI,

IIOHUMAaHUEC BIIMSAHUWA COIIMAJIbHO-DKOHOMHUYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpensl, OCO3HaHHE r7100a7IbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOiIeM;

- IUIAaHUPOBAaHWUE M  OCYLISCTBICHUE JICHCTBUI B
OKpyXarolled cpeae Ha OCHOBE 3HAHMS  LeINei

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,

Tpyanosooue;

- TOTOBHOCTb K aKTUBHOM JeSITeIIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBbHOW HAlpaBJICHHOCTH,
CIIOCOOHOCTH UHHIIMUPOBAT, TUTAHUPOBATh u

CaMOCTOATCIIbHO BBITIOJIHATD TaKYIO JACATCIBbHOCTD,

- WHTEpeC K pas3nu4yHbiM cdepam mnpodheccruoHaTBHON
NeSITeNIbHOCTH,

- TOTOBHOCTb U CHOCOOHOCTP K O0Opa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSHKEHUH BCEH JKU3HU;
MeranpeameTHele  pe3yJbTaThl

JOJDKHBI OTpaXKaTh:

B (OpMHUpPOBaHMM Kpyrozopa H (PyHKIHOHAIBEHOU
IPaMOTHOCTH YE€JOBEKa JUIs PEIICHHUS NMPaKTHUYECKUX
3a7a4

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJIy4EeHHBbIE 3HAHUS U1 OOBSICHEHUS YCIIOBHM
NpOTeKaHUs GU3NYECKUX SABJICHUN B IPUPOAE U JUIS
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHON
KHU3HH [T o0ecTiedyeHnss 6€30MacHOCTH PpU
o0pamieHny ¢ OBITOBBIMH MPHOOpaMH U
TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS
U COOJIIOICHUS HOPM 9KOJIOTHYECKOTO [TOBE/ICHHS B
OKpy’Karolel cpesie; NOHMMaHie He00X0AMMOCTH
NPUMEHEHUS JOCTHXKEHUN (PU3UKU U TEXHOJIOTUH JUIs
panoOHaIBHOIO IPUPOIOIOIB30BAHUS

CdopMUpoBaHHOCTH YMEHUS IPUMEHSATH MOJIyUYE€HHBIE

3HaHUA 11 OOBSICHEHMS] YCJIOBUM TPOTEKAHMS
(¢u3NUecKUX SBICHUN B MPUPOAE U JUISI MPHUHSITUS
NPaKTHYECKUX PEIICHUH B TIOBCEJHEBHOW KHM3HU IS
obecrieyeHuss 0€30MacHOCTH TMpH  OOpaIleHuu ¢
OBITOBBIMH npudopamu u TEXHHYECKUMHU
YCTPOWCTBAMHU, COXPaHEHHS 30POBBSI M COONIOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHHUS B OKPY)KaIOIIeH
cpene;
NOCTH)KEHUN

MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHUS
(NN’ Hu TEXHOJIOTUH U1

paloOHaJIbHOI'0 IPHUPOAOITIO0JIB30BaHUA
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Osnajenue YHHUBEPCATbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

a) 0a30BBIC JIOTMYECKHE JCUCTBHS: CaMOCTOSTEIHHO
dbopMymupoBaTh M aKTyalIM3UpOBaTh  MpoOJIeMy,
paccmMaTpuBaTh €€  BCECTOPOHHE;,  yCTaHABJIMBATh
CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JJISi CPaBHEHUS,
knaccupukanuu W 00OOIICHUS; ONpeAeNsITh IEIu
NEeSTeNIbHOCTH, 3a/1aBaTh IapamMeTpbl U KPUTEPHUH HX
JIOCTHUKCHUS; BBISIBIISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B pACCMATPUBACMBIX SBIICHUSIX

0) 0a30Bble HCCIEAOBATEIBCKUE JCUCTBUS: - BIAICTh
HaBbIKAMHU y4eOHO-UCCIIEIOBATEIbCKOM M IMPOEKTHOU
JESTCIIbHOCTH, HaBBIKAMU pa3pelieHus mpodiem; -
BBISIBIISITD MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U u
aKTyallu3upoBaTh 3a/lady, BBIABUTATh TUIIOTE3y €€
pellleHusl, HaxXOIUTh apryMEHTHl JUIS J0Ka3aTelbCTBa
CBOMX YTBEpPKICHHM, 3a/aBaTh MapaMeTpbl U KPUTEPUU
PEIICHHUS;, - AaHATH3UPOBATH TIOJTYUCHHBIC B XOJIC PEIICHHUS
3aa4il  pe3yabTaThl, KPUTHYECKH OIICHWBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MECHEHHE B HOBBIX
YCIIOBUSX;

12



2. CTPYKTYPA U  COJEPKAHME  OBLIEOBPA3OBATEJBHOI
JUCLMUIIIAHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 108
OcHOBHOE co/iep:KaHue 100

B T.4.

TEOPETUYECKUE 3aHATUSA 86
J1a00paTOPHBIC U TPAKTUYCCKUE 3aHATHUS 14
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 3
NPUKJIATHOTO0 MOIYJIs1)

MPAKTUYECKHUE 3aHATHS 8
IMpomexyTounas arrectanus (1uddepeHHpPOBAHHDII 3a4eT) -
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2.2. TemaTu4ecKkuii IJIaH U coiepKaHue TUCUMILTUHBI « DU3UKa»

HauMmenoBanue
pa3aesioB H TeM

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

O0BbeM
yacoB

dopmMupyemblie
KOMIIeTEeHI[UN

1

2

4

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:xaHue yueOHOIo MaTepuaJia

BBenenue

®dusuka - HayKa o npupone. Haydnbie MeTobpl MO3HAHUS OKpYIKaOIEro Mupa. Pois sakcriepumenTa
U TEOPUU B IPOLIECCE MO3HAHUS ITPUPOJIbI. DKCIIEpUMEHT B (pusuke. MojenupoBanue Gpu3NIeCKUX
ABIEHUM U 1poueccoB. Hayunelie runore3sl. Pusnueckue 3aKoHbl M Teopuu. ['paHuibl
NPUMEHUMOCTH (U3HYecKnx 3akoHOB. [IpuHIMD coorBercTBHs. Ponmb M Mecto (QU3NKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B IPAKTUYECKOH JIEATETLHOCTH JIFOACH

OK 03
OK 05

Paszgea 2. Mexanuka

18

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Kunematuka

Mexannueckoe nukeHue. OTHOCUTEIBHOCTh MEXaHUYECKOro JBmkeHHs. Cucrema oTcuera.
Tpaektopus. [lepemerienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIUH HAa OCH cUCTeMbl KoopiauHaT. CloXeHHe NepeMeleHul U
CIIO)KEHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MIyTH U MEepEeMEIleHUs] MaTepruaibHOW TOUYKH OT
BpeMmeHu. CBoOO/IHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosnHeilHOe IBHXKEHHE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBash CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u wactora. 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 CKOpPOCTBbIO, paBHOM Hymto. M3ydyeHuMe IBMKEHMS IIapuKa B BSI3KOM JKHJIKOCTH.
N3ydenue nBuxeHus tena, OpOIIEHHOIO TOPU3OHTAIBHO

Tema 2.2

Conep:xkanue y4eOHOT0 MaTepuaJia

JImaamMuka

[Tpunnun otHocutensHocTy ["anwies. [lepssiii 3akoH HproTona. HeprmanbHble CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunuun cynepnozunuu cui. Bropoit 3akoH HproToHa 11 MaTepuanbHOU

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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TOYKH B mHepruanbHoi cucreme orcuera (MCO). Tpernii 3akon HploToHa a1 MaTepuaibHBIX
TOYeK. 3aKOH BceMHUpHOro Tarorenus. Cumna Tsokectu. [lepBas kocmuueckas ckopocTh. 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 BpamateiabHOE JBHKEHHE aOCOJIOTHO TBEPAOTO Tesna. MOMEHT CHIIBI
OTHOCUTENBHO OcH BpalteHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTuueckue paboTHI:

N3ydyenue nBmwkeHuss Opycka IO HAKJIOHHOW IJIOCKOCTH TMOJ JEHCTBHEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBHCHUMOCTH CHII YIIPYTOCTH, BO3HHMKAIOIUX B Ie(OPMHPOBAHHOW MPYKUHE U
PE3NHOBOM 00pa3Iie OT BeTHMUMHBI X Jeopmanuu. MccnenoBanue ycioBuii paBHOBECHS TBEPIOTO
Teja, UMEIOLIET0 OCh BpallleHus

Tema 2.3
3aKOHBI COXPAHCHHS
B MEXAHUKE

Conep:xanue yueOHOro MaTepuaJia:

HMnynbc MaTepuanbHOW TOYKH, CUCTEMbl MaTE€pPUAIBHBIX TOYEK. MMIynbC CHibl U U3MEHEHHE
uMIynbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeakrtuBHoe nBukeHue. Pabota cuibl.
Momsocts cuibl. KuHernueckass sHepruss marepuaibHOM Toukd. Teopema 00 HM3MEHEHUH
KMHETH4ecKor sHeprud. IloteHumansHas oSHeprus. [loTeHnmaneHas JHEprus  ynpyro
nepopMupoBaHHON mpyxuHbL. [loTeHUManpHas BSHeprus Tena BOJM3M TMOBEPXHOCTH 3€MJIH.
[ToTeHnManpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paOOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON HEPTrUU CHCTEMbI TeJl. 3aKOH COXpPAaHEHHUS MEXaHWYECKOW PHEpruu. YIpyrue u
HEYNPYrue CTOJIKHOBEHUS

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuyeckue paboTHI:
W3ydenue cBA3M ckopocTed Ten mpu Heynpyrom ynape. MccrnenoBanue cBsizu paOOThl CHIIBI C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTuu Tela

IIpodeccnonanbHO OPUEHTUPOBAHHOE COJlepPKaHNeE (COMepPKaHUe TPUKJIATHOTO MOAYJIs1)

IIpakTHYeckue 3aHATHA

HpaKTI/I‘-ICCKaﬂ pa60Ta: TexHuueckue yCTpOﬁCTBa U TNPAKTHYCCKOC MPUMCHCHHUC: CIHUIOMCTDP,
ABHUIKCHUC CHAPAIO0B, HCITHBIC U PEMCHHBLIC IICPCAaYn, TOAIIUITHUKA, BOJOMET, KOIICP, pr)KHHHBIfI
IMUCTOJICT, ABUXKCHUEC NCKYCCTBCHHBIX CITYTHUKOB U PAKECT.
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[IpakTrueckas padota: Mcnonb3oBaHNE 3aKOHOB MEXAHUKH JIJII OOBSICHEHUS IBHKEHUST HEOSCHBIX
Te WU I Pa3BUTUSA KOCMHYECKUX HCCIICIOBAHHMM, TPAHUIIBI IMPUMEHUMOCTH KJIACCUYECKON
MexaHukd. MuTanmsa HeBECOMOCTH

Pa3nen 3. MouiekyJ

sipHasi pu3uKa ¥ TEepMOJUHAMHUKA

18

Tema 3.1

Conep:kanue y4eOHOT0 MaTepuaJia:

(OCHOBEI
MOJIEKYJIIPHO-
KHHETUYSCKOM
TEOpPUH

OCHOBHBIE  TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH. DBpOyHOBCKOE  IBUKCHHE.
Huddysus. Xapakrep IBUKESHUS U B3aUMOACHCTBHS YaCTHII BemecTBa. MoJiesn CTpOeHHs ra3os,
KHUJIKOCTEH M TBEPABIX TeJ U 0OBSCHEHHE 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-KHUHETHUECKOW TEOPUU UeaIbHOrO Ta3a. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHEed KMHETUYECKOM 3HEpPrMM TEIUIOBOIO IBMKEHHMS 4acTull rasa. Illkama temmneparyp
KeneBuHa. VYpaBHenue MenneneeBa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
M3ompoueccsl B U€albHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, U30X0pa,
nzobapa

[IpakTuueckue u 1a00paToOpHbIE 3aHATHS

[IpakTuueckue padbOTHI:

W3mepenune Macchl BO3AyXa KIIacCHOM KoMHare. MccnenqoBanne 3aBUCUMOCTH MEXTY
napaMeTpamMH COCTOSIHUS Pa3peKeHHOTO ra3a

JIaGoparopHas pabota 1. M3yueHune oJHOro U3 U30MPOLECCOB

Tema 3.2

Conep:xaHue yueOHOT0 MaTepuasa:

OCHOBBI
TEPMOTUHAMUKHN

Tepmoaunamuueckas cucreMa. BHyTpeHHsIs1 SHEPTHs TEPMOJIMHAMHYECKON CHCTEMBI U CTIOCOOBI €€
m3meHenusa. KonudyecTBo TemioTel U pabora. BHyTpeHHSsT SHEPTUsl OJJHOATOMHOTO HJI€aThHOTO
raza. Buapl Teronepenayu: TEMJIOMPOBOIHOCTh, KOHBEKITUS, M3JIydeHHE. TeIIOeMKOCTh Tena.
VnenbHas TemioeMKOCTh BelecTBa. KonnmuecTBo TEmioThl npu Terionepeaaude. [lepsuiil 3aKoH
TepMoauHaMUKU. [I[puMeHeHre mepBoro 3akoHa TEPMOJIMHAMUKH K U3omporeccaM. [ padudeckas
uHTeprpeTanust paboTel ra3za. TeruioBble MamMHBL. [IpHHIMIBI JEHCTBHUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBaHus dHEPTUU B TEIUIOBBIX MammHax. KoadduiueHT nojae3noro neicTBus (ganee —
KITHA) tennoBoit mammubl. [lukn Kapuo u ero KIIJ. Bropoii 3akoH TepMOIMHAMUKHU.
HeobOpatumocTh mporeccoB B MpUpoIe. DKOJIOTHIECKUE TTPOOIEMBI TEIITIOIHEPTETHKH

[IpakTrueckue 3aHATUS

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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[TpakTrueckas padota: Mi3mMepenne yaenpbHONU TeTIOEMKOCTH

Tema 3.3
ArperaTHble
COCTOSIHUSI BEILIECTBA
1 (a3oBbIe
Hepexoabl

Conep:xanue yueOHOIro MaTepuaJia:

[TapoobpazoBanue u KoHAeHcaus. Mcnapenue u kurnenue. Y IeibHas TeIJIoTa napoodpazoBaHusl.
3aBUCHUMOCTh TCMIICPATYpPbl KUIICHUA OT AABJICHUA. A6COJHOTHaSI U OTHOCHUTCJ/IbHAA BJIA)KHOCTb
Bo3ayxa. Haceimenusiii map. TBepaoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOTIHS
cBoiicTB KpuctayioB. JKunkue kpuctauibl. CoBpemeHHble Marepuanbl. I[lnaBnenue u
KpucTau3anus. Y ieiabHas Tersiora miasieHus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OanaHca

JlaGopaTropHble 3aHATHSA

JlaboparopHast pabota 2. OnpeneneHue BIaXKHOCTH BO3AyXa

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaHME (COTePKAHNE MPUKJIATHOTO MOXYJIs1)

IlpakTH4yeckue 3aHATUSA

[IpakTuyeckas pabGota: TexHHYecKHE YCTPOMCTBA M INPAKTHYECKOE IMPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenue mMacchl BO3AyXa B KOMHAaTe€ Ha OCHOBE M3MEpEHH oO0bemMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

[IpakTnueckass pabora: TexHuyeckue yCTpPONHCTBA U IPAKTUUYECKOE NPUMEHEHHUE: JBUTATElb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOJWIbHHUK, KOHAMIIMOHEpP, TUTPOMETP U TIICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTUH

Pa3nen 4. DiaekTpoanHaMHKa
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Tema 4.1
DIIEKTPOCTaTUKA

Conep:xaHue yueOHOT0 MaTepuasa:

OnexTpuzanus Tena. DIEeKTpUYeckuil 3apsn. [IBa Buaa anekTpudeckux 3apsaoB. IIpoBonHukw,
JTUBJIEKTPUKU M MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUs AJIEKTpUUYECKOro 3apsna. Bzaumoneiicteue
3apsa0B. 3akoH Kynona. Dnektpudeckoe nosie. HanpsskeHHOCTh 3neKTprudeckoro noiisd. [Tpunnumn
CYIEPHO3UILINH AMEKTPUUYECKUX MoJiel. JINHUM HaNpsHKeHHOCTH 3JeKTpUuyecKoro nois. Pabora cun
anekTpoctarnueckoro noius. [lorennuan. Pasnocts noreHnuanos. [IpoBOAHMKYN U TUAIIEKTPUKH B
ANEKTPOCTATUYECKOM MoJe. J{M3neKkTpruueckas IPOHULIAEMOCTb. DJIEKTpoeMKocTh. KoHneHcaTop.
DNEKTPOEMKOCTh INIOCKOT0 KOHJIEHCATOPa. DHEPIUs 3apsyKEHHOTO KOHEHCAaTopa

HpaKTI/I‘-ICCKI/IC 3aHATUA

[pakTnyeckas padora: Vi3amepeHue 3JIeKTpOeMKOCTH KOHIeHCaTopa

Tema 4.2

Conep:xanue y4eOHOT0 MaTepuaJia:

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

TOKM B pa3iIMyHbIX
cpenax

BHCKTpI/ILIeCKI/Iﬁ TOK.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuia
toka. Ilocrosuneiii Tok. Hampstxkenuwe. 3akon OMa g ydacTka IEeNU. OJEKTPUUYECKOE
COIIPOTHBIIEHUE. YIEIbHOE CONpPOTUBJIEHHE BellecTBa. IlocimenoBarenbHoe, MapajljiesIbHOE,
CMEIIIaHHOE COCIMHEHUE IMPOBOJHUKOB. Pabora amekrpuueckoro Toka. 3akoH Jxoyms-JleHna.
MOIHOCTD 3JIEKTPUYECKOTO TOKA. ODJIEKTPOABMXKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBIIECHUE
HUCTOYHMKA TOKa. 3akoH Owma mig nojHOM (3aMKHYTOM) snektpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPIBIX METAJUIOB. 3aBHCHUMOCTb COINPOTHBIICHUS METAUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUUYECKUNA TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJIYIPOBOIHHKOB.
CaoiictBa p-n-nepexona. [lomynmpoBOAHUKOBEIE MPUOOPHL. DIEKTPUYECKHN TOK B PacTBOpax H
pacmiaBax 3J€KTPOJIUTOB. DJINEKTPOIUTHYECKAS TUCCOLMALINS. DIAEKTPOIU3. DIEKTPUUECKHUI TOK B
razax. CaMoCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psan. Monuus. [Inazma

JlaGopaTopHble 3aHATHUS

JIaGoparopHas pabota 3. M3ydyeHue cMeIaHHOro COeIMHEHUS 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 MHAYyKUMH. lIpuHiun cynepno3unuu. JInHun MarHuTHOM MHAyKuuu. Kaptuna nuHui
MarHuTHOM MHAYKLUMH II0JS MOCTOSHHBIX MAarHUTOB. MarHUTHOE I0JI€ IIPOBOJHUKA C TOKOM.
Kaptuna nuHMN 10N JUIMHHOTO 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
naaykaud. [lotok BekTopa MarHuTHOM MHAYKIMH. DJIC MHAyKUIMH. 3aKOH 3J1€KTPOMAarHUTHON
naaykiun @apanes. BuxpeBoe >3J€KTpUYECKOe TMOJe. DIEKTPOJABIKYIAs CHJIa WHAYKIUU B
IIPOBOJIHMKE, JBMXKYLIEMCS IOCTYNATEIbHO B OJHOPOAHOM MarHuTHOM mnoie. IlpaBuno Jlenna.
WNunyktuBHOCTh. SBneHne camomuaykuuu. OJIC caMOMHAYKIMH. DHEPIrUs MAarHUTHOTO IIOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T10J1€

IIpakTrueckue 3aHATUS

18



[TpakTrueckue paboTel: Mi3ydeHne MarHuTHOTO TOJISI KaTYIIKK ¢ TOKOM. MccriemoBanue neicTBus
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM
JlaboparopHast pabota 5. 3ydueHue sBIEHUS DJIEKTPOMArHUTHOW WHYKIIHH

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

HpaRTn'{ecmle 3aHATHUHSA

[IpakTnueckast pabora: TexHHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
ANEKTPOMETP, KOHACHCATOpP, KOMUPOBAJIBHBIA ammapar, CTPYHHBIM MPUHTEP, aMIepMerp,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE IPUOOPDI, JIIEKTPOOCBETUTEIBHbBIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH MO, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MIOJIYIIPOBOJIHUKOBBIM ~ JMOJ,  TajJbBaHUKA, IIOCTOSHHBIE  MAarHUThI,  BJEKTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS MEYb.

[IpakTuyeckas pabora: Mepbl 3JeKTpOOE30NacHOCTH, IEKTPOCTaTUYEeCKast 3allnTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOPOTKOE 3aMbIKAHUE

Pasgea 5. Kosie0anus 1 BOJHBI
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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 JHMHAMUYECKOE OIKCAaHUE KOJeOaTeIbHOrOo
neuwkeHus. [lpeBpaieHue BSHepruM NpU TapMOHMUYECKUX KoyieOaHusiX. CBsI3b aMIUIUTY/bI
KoJle0aHUH HCXOAHOM BEJMYMHBI C aMIUIUTYJOH KojeOaHWi ee CKOPOCTH M YCKOPEHHS.
KonebarenbHblii KOHTYP. CBobopHbIe AJIEKTPOMAarHUTHBIE KoJie0aHus
B MJICAJIbHOM KO0JIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPrUM B HACATBHOM KOJeOaTeIbHOM
KOHType. BbIHyX/1eHHble MexaHudyeckue KosneOaHusi. Pesonanc. Pe3onancHas kpuBas.
BoinykaeHHble  3yeKTpoMarHuTHble  KoneOaHusi. IlepemenHwlii  Tok. CuHHYcOMAANbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO TOKA. AMIIIUTYTHOE U ACHCTBYIOLIEE 3HAYEHNUE CHJIBI
TOKa M HampsbkeHus. Tpancdopmatop. [IpousBoacTBo, nepenaya u noTpedIeHUE IEKTPUUECKOM
SHEPruu. OKOJOIMYECKHE PpHUCKH TIpU IPOU3BOJACTBE AIeKTpudeckod sHepruu. KynbTypa
HCIIOJIb30BAaHUS MIEKTPOIHEPTUH B TOBCETHEBHOM JKNU3HU

IIpakTrueckue 3aHATHUS

[IpakTrueckue pabOTHI:

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.2
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HccnenoBanmne 3aBUCHMOCTH MepHO/ia MajbIX KOJIeOaHHM Tpy3a HA HUTHU 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 yueOHOTo MaTepuajia

Mexanuyeckue BOJIHBI, YCI0BUS pactipoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus U JITTHA
BosHBI. [lonepeunblie u npoaoabHbIe BOIHBL. VHTepdepeHius u Audpakius MexaHn4ecKuxX BOJIH.
3ByK. CkOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DJIeKTpOMarHuTHBIC BOJTHBI.
YcnoBus u3MydeHHs AJNEKTPOMArHUTHBIX BOJH. B3aumuas opuentanus BektopoB E, B u v B
3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme. CBOICTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE,
pesioMIIeHue, nospu3anus, nudpakuus, naTepdeperusa. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.
[Ikana 37eKTPOMarHUTHBIX BOJH. [IpMMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE U OBITY.
[IpuHUMIBl paguocBsI3W W TeleBUAcHUsA. Pamuonokamus. DJEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>Karollen cpeibl

Tema 5.3
OnTuka

[IpssMonuHEiHOE pacnpocTpaHEeHUE cBeTa B OJHOpoAHOU cpexae. JIyu cBera. OTpaxkeHue cBerta.
3akoHbI oTpaxkeHus ceta. [locTpoenue n3o0OpakeHuit B miuockoM 3epkaie. [Ipenomnenue cpera.
3aKoHBl TpeIOMIIEHUS cBeTa. AOCONIOTHBIM MoOKa3arenb mperaomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIil yroa moaHOro BHYTpeHHEro orpaxeHus. Jucnepcus ceera. CloxHBIN
coctaB Oenoro cBera. [[Ber. CoOuparomnine u pacceuBaroniue JuH3bL. ToHKas nuH3a. DOKyCHOE
paccTosiHue U ONTHYecKas cuia TOHKOHM suH3bL. [locTpoeHne m3o0paxeHuil B coOuparomux U
paccenBaronmx JuH3ax. Popmylia TOHKOM JUH3BL. YBEJIWMYEHUE, AaBaemoe JIMH30U. [Ipemenbl
MIPUMEHUMOCTH TreoMmeTpuueckoi ontuku. WHTepdepennus csera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOIIOAEHUS MAaKCUMYMOB U MUHHUMYMOB B MHTEP(EpPEHIIMOHHONH KapTHHE OT JBYX
cHH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. Judpaxnus cera. JudpaknuonHas pemierka. YcioBue
HAOMIOACHUS TJaBHBIX MAaKCUMYMOB TIIpH TMAaJEHUM MOHOXPOMAaTHYECKOIO CBeTa Ha
mdpakuuoHHyto peuetky. [lonspuszanus cBera

[IpakTrueckue 3aHATHS

[IpakTrueckas padota: Habmroaenue nucrnepcun cBeta
JlabGopaTopHas pabota 6. MI3aMepenue mokaszaTels MpeoMIIeHUs CTEKIIa
JlaboparopHas padota 7. MccnenoBanue CBOWCTB U300paKEHUH B TMH3AX

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKaAHUE (COAEePKAHUE NPUKIATHOTO MOTYJIs1)

IIpakTHYecKkue 3aHATHA
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[IpakTrueckas pabdota: TexHHMYECKHE YCTPOMCTBA W MPAKTUUYECKOE MpUMEHEHHue: cercMorpad
3JEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOI0 TOKA, JUHUHU JJIEKTPOIEpeaayd, My3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paJAuONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus, ouku, nymna, ¢oroanmapar, MpOSKIMOHHBINA armapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU()PAKIIMOHHAS PEIIETKA, MOISAPOHI, TEIECKOII.
[Ipaktuyeckas pabora: Buasl msmydenuil. Buabl crnektpoB. CriekTpbl ucnyckanus. CrekTpbl
norjomeHus. CrnexkTpaibHbli aHanu3. CHekTpanbHble KiIacchl 3Be3ld. YIbTpapuoIeTOBOE
m3nydenue. Mudpakpacnoe uznydenue. PerrrenoBckue nyun. VX mpupona u cBoiicta. Illkana
3J€KTPOMArHUTHBIX U3ITYy4EHUI

Pa3nen 6. OcHOBBI crIeIHAIBHON TEOPUH OTHOCUTEJIBLHOCTH 6 OK 01
Tema 6.1 Conep:xanue yueOHOro MmaTepuaJia 6 OK 02
OCHOBBI TEOPHUHU I'paHnuBpl  PUMEHMMOCTH  KJIACCUYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH OK 04
OTHOCUTEJIbHOCTH OTHOCHUTEJIbHOCTU: HMHBAapUAaHTHOCTb MOJAYJS CKOPOCTM CBe€Ta B  BaKyyMme, [PUHIIMII OK 05

OTHOCHUTEJILHOCTH OHHIITeHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU H
COKpallleHHe JJIMHBl. DHEpPrusi U HMMILYJIbC cBOOOAHOM wacTuibl. CBsi3b Macchl C 3HEpruedl u
UMIIYJIbCOM CBOOOIHOM YacTUIbl. DHEPrUs MOKOsl CBOOOTHON YaCTHIIBI

Pa3nen 7. KBanToBas pusuka 18 OK 01
Tema 7.1 Copep:xanue yueOHOro MaTepuaJia OK 02
DIIEMEHTBI ®oronsl. Dopmysa [lnanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus U UMITYJIbC (POTOHA. 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

Omnprtel [1.H. JIebenea. Xumuueckoe 1elCTBUE CBETA K 1.2
Tema 7.2 Conep:xanue y4eOHOT0 MaTepuaJia
Ctpoenue aToma Monens atroma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuio crpoeHus aroma. [lnanerapHas

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

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

Bonnossle cBoiicTBa yactull. Bonusl e bpoiins. KopnyckynsipHo-BoiaHOBOM ayanusM. Audpakius

NEKTPOHOB B KpucTajiaXx. CIIOHTaHHOE U BBIHYKJIEHHOE M3IydyeHUE. Y CTPONCTBO M NMPHUHIIMII

paloThI nazepa

[IpakTrueckue 3aHATUS

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

Conep:kanue y4eOHOro MaTepuasia

MeTonbl HAOMIOACHWSI W PETHCTPAIMHM DJIEMEHTAPHBIX dYacThil. OTKPBITHE PATUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo omnpeneneHnio coctaBa pajnoakTHBHOTO m3nydeHus. CBoicTBa anbpda-,
Oera-, TaMMa-u3ydeHus. BIusHUEe pauoakTUBHOCTH Ha KUBbIC OpraHu3Mbl. OTKpBITHE TPOTOHA
u HeitpoHa. Hykinonnas mozens siipa ['eiizendepra-MBanenko. 3apsij siapa. MaccoBoe uuciio siapa.
N3otomnbl. Anbda-pacman. DIeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['amma-usnydenue. 3akoH
PaZMOaKTUBHOIO pacnaaa. JHEprus CBs3U HYKJIOHOB B sifpe. Saepubie cuibl. [ledekt maccsl sapa.
Snepubie peakuuu. Jlenenue u cuHTe3 snep. AaepHuiii peakTtop. TepMmosiaepHBIM CUHTE3.
[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 W3YyYEHHEM METOJOB HAYYHOI'O TO3HAHUSA: SIBJICHUE,
Hay4HbId (akT, runoTesa, (puMyecKkas 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. JiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Tema 8.1
(DJI€MEHTBI
ACTPOHOMUU U
ACTPOPUUKH

Conep:xkanue y4eOHOT0 MaTepuaJia

Bun 3Be3qnoro Heb6a. Co3Be3ausi, IpKHe 3BE3/bl, TUIAHETHI, UX BUAUMOE JBIOKeHHE. ConHEUHast
cucrema. Ilmanersl 3eMHOW rpynmbl. [lmaHersi-rurantel. Manbie Tena COJTHEYHOW CHUCTEMBI.
Comnnue, gorocdepa u armocdepa. ConHeunass akTUBHOCTh. MicTounuk sHeprun ConHIIA U 3BE3.
3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paAuyC, TeMIeparypa, Hux
B3aMMOCBS3b. 3Be3/bl I'JIABHOH MOCIIENOBAaTSIbHOCTH. 3aBUCHMOCTEL '"'Macca - CBETUMOCTH' IS
3B€3]1 TJIABHOW MOCIIeI0BaTENbHOCTH. BHyTpeHHee cTpoenue 38e311. COBpeMEHHbIE NMPEeACTaBICHUS
0 TPOUCXOXKIACHUHU U 3BoJironnu CoJHIA W 3Be3. DTallbl )KWU3HU 3Be31. Miueunbii [IyTe - Hama
lanaktuka. CimpanibHasi CTpyKTypa ['alakTuKu, pacnpeeneHne 38e3/1, ra3a u nouid. [lonoxenue

OK 01
OK 02
OK 03
OK 05
OK 07
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n aswxenue Comnma B [Mamakrtuke. Ilnockas u cdepuueckas nomcuctemsbl ['amaktuxu. Turmbl
rajakTuk. PaguoranakTuku u kBazapsl. UepHble AbIpHI B Aapax rainakTuk. Beenennas. Pacimmpenue
Bcenennoii. 3akon Xab66:ma. Paz6eranue ranaktuk. Teopus bonbmioro B3peiBa. Monenb «ropsyeit
Bcenennoii». Macmrabnas crpykrypa Bcenennoit. Meraranaktuka. HepermeHable mpoOieMbl
aCTPOHOMUU

JlaGopaTopHble 3aHATUA

JlaboparopHas padota 8. HaGmoneHrs HeBOOPYKEHHBIM IJ1a30M C HCIIOIb30BAaHUEM

KOMIIBIOTEPHBIX IPUIOKEHUHN IS OLPEETICHHS [IOJIOKEHHS. HeOECHBIX 0OBEKTOB HA KOHKPETHYIO 1
JaTy: OCHOBHbIE c03Be311s1 CEBEPHOTO NOJIyLIapUs U SIPKUE 3BE3]1bI

Ipomexyrounas arrectamus (JuddepeHunpoBanHbiii 3aueT)

Bcero: 108
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3. YCJOBMSI PEAJIM3ALIAU TPOTPAMMEI OBIIIEOEPA3OBATEJIBHOI
JTACIATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 0O0ecneuyeHue

Peanuzanuss mporpamMmbl  y4eOHOW — IUCIHMIUIMHBI TPOHM3BOIUTCA C INPUMEHEHUEM
JTVCTAHIIMOHHBIX TEXHOJOTUHN U TpeOyeT HaTNIUs AIEKTPOHHON 00pa30oBaTeNLHOM Cpeibl; y4eOHOTO
kaOuHeTa.

OobopynoBanne yueOHOro KabuHeTa:

® KJIaCcCHAs JI0CKa;

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

e pabouee MECTO IIpenoaaBaTes;

® y4eOHO-TIPAKTHYECKOE 000PYA0BaHUE, HEOOXO0AUMOE ISl IPOBEACHHS MTPETYCMOTPEHHBIX
mporpaMMoil npaxktuueckux 3aHsaTuil. B coorserctBue ¢ n.4.4 ®I'OC CIIO nomyckaercs 3ameHa
000pyI0BaHUs €T0 BUPTYyaJbHBIMHU aHAIOTaMHU.

TexHuyeckue cpeacTBa 00y4eHus :

e KOMIIBIOTEPHI C BBIXOZOM B ceTh Internet;

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

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

YyeoHo-MeToaAuYeCKOE o0ecneyeHne TUCHUILINHEIL:

* METOJMYECKUE YKA3aHUs 110 OPTraHU3aINY PAKTUICCKUX 3aHATHH;

* METO/IMYECKUE YKa3aHUS 10 CAMOCTOSTENIbHOM padoTe.

IIporpammHoe obecnieueHue:

[IporpamMMHoOe oOecrieueHue, SBISIOLIEECS] YaCThIO BJEKTPOHHOM HMHPOPMAIMOHHO-
o0pa3oBaTensHOM cpebl U 0azupyromieecs Ha TeIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHSIX:

- KOMITBIOTEpHBIE 00yYaroIIre TPOrPaMMBI;

- TPEHUHTOBBIE U TECTUPYIOIINE TIPOTPAMMBI;

- UHTEJUIEKTyallbHbIe pOOOTH3UPOBAHHBIE CHUCTEMBI OIICHKU Ka4eCTBA BHITIOJTHEHHBIX padoT;

- clipaBOYHO-TIpaBoBasi cucreMa «KoHCylnbTaHT mItocy, «["apanT;

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

- mporpamMma ymnpasiieHusi oOpazoBatenbHbIM mnpoueccom B OUNOC (MudopmannonHas
texnosorus. [Iporpamma yripasnenust oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. HWundopmanmnonHoe odecneyeHne 00yueHust

OcCHOBHBIC HCTOYHUKHU:

1. Msxumes I'.4., ByxosueB b.b., Corckuit H.H. ®uzuka 10 xmacc. / mox penaxiuei
[TapdentneBoit H.A. - Akunoneproe o6mectBo «M3natenscrBo [pocsemmenne»

2. Msxkumes I'.JI., byxosueB b.b., Yapyrun B.M. ®usuka 11 knacc. / mox penakuueit
[TappentreBoit H.A. - Akunonepnoe obmectso «M3narensctBo [IpocBemienuey

Ilepeyenns UHTEpHET-PECYPCOB!

1.  KM-mkomna. — Pexxum goctyna: http://www.km-school.ru;

2. OrkpeiTas  ¢usmka. —  Pexmm  gocryma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3.  Ilnardopma SIKnacc — Pexxum mocryma: http://www.yaklass.ru ;
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4, Bubnnoreka
http://Mouypoku.pd;

G pOBOTO

00pa3oBaTeNLHOTO

5. ®dwusuka.ru. —Pexxum mocrymna: http://www.fizika.ru ;

© oo N

DNeKTPOHHO-OUOIMOTEYHAS

KOHTCHTa —

OUTIIN (BITP 11 knacc) — Pexum goctyna: http://www.fipi.ru ;

DJeKTpOoHHBIH yueOHuk — Pexxum goctyma: http://www.physbook.ru.

CHpaBO‘lHO-HpaBOBaﬂ CHUCTCMaA ((KOHCYJ'IBTaHT IIJIFOC»

cucreMa (BBC)

OBC «IPR

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUS
OBIIEOBPA30OBATEJBbHOMN JUCIUATLJIAHBI

KOHTpOJIL N OHEHKA pPaCKpPbIBAIOTCA UYCPE3 YCBOCHHBLIC 3HAHUA H HpI/IO6peTeHHLIC

O6y‘laIOI_I_[I/IMI/IC${ YMCHH:A, HAIIPAaBJICHHBIC Ha (I)OpMI/IPOBaHI/Ie O6IJ_[I/IX n HpO(I)CCCI/IOHaJ'ILHLIX

KOMIIETCHIIUH. KOMHCTCHHI/II/I JOJIDKHBI OBITH COOTHECEHEI C IMPEAMCTHBIMHU PE3YyJIbTaTaAMU.

Pexum  nmocryna:

SMART»

Koa u HauMeHOBaHHe

Pasznen/Tema

Tun oneHoYHbIX

¢GopMupyeMbIX KOMIIETEHIH I MeponpUuATHI
OK 01. BeibupaTh criocoOsI Pasnen 1. Temsr 1.1., 1.2, 1.3
pelIeHMS 3a1a9 Paszmen 2. Temnr 2.1., 2.2., 2.3.
npodeccuonabHON nestenbHoct| Paszmen 3. Temsr 3.1., 3.2., 3.3,
MIPUMEHUTEIBLHOK Pa3IMYHbIM 3.4., 3.5.
KOHTEKCTaM Pasmen 4. Teme1 4.1., 4.2.
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pasnmen 6. Temsur 6.1., 6.2.
Pasgen 7. Temnr 7.1, 7.2
OK 02. Ucnonws30Barth Pasgenl. Temsr 1.1.,1.2,1.3 [lITyaupoBanue
COBpEMEHHBIE cpesicTBa Mmoucka, | Pazgen 2. Temsr 2.1., 2.2, 2.3.
aHaJIn3a U UHTEpIpeTaluu Paszgen 3. Temsr 3.1., 3.2., 3.3, TectupoBanue

uH(pOopMaluu U
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 32,144
npodeCcCHOHAIbHON
JeSITEIIbBHOCTH

3.4.,35.

Pasgen 4. Tems1 4.1., 4.2.
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6. Temn! 6.1., 6.2.
Pasnen 7. Temur 7.1, 7.2

3aIaHUN

KonTponbHas pabota

OK 03. IlmanupoBars u
peaTn30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
PeIIPUHIMATENBCKYIO
NeSITeTbHOCTD B
npodeccuoHansHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
PaBOBOM U (PMHAHCOBOMN
IPaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX

CUTYalHAX

Pasgenl. Temsr 1.1.,1.2,1.3
Pazpgen 2. Temr1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,

3.4.,35.

Pasnen 7. Temur 7.1, 7.2

BrimmonHenue 3aganuii Ha
Qg pepeHIIMPOBAHHOM
3aueTe

BrimoaHeHME MPAKTUYCCKUX]
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OK 04. DddexTuBHO Pasgen 1. Temsr 1.1.,1.2, 1.3
B3aMMOJIeiicTBOBaTh U padoratbB | Pazgen 2. Temsr 2.1., 2.2, 2.3.
KOJJIEKTHBE U KOMaH/Ie Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.
Pasnen 4. Temr1 4.1., 4.2,
Pasznen 5. Temnr 5.1.,5.2,, 5.3.
Pasnen 6. Tems! 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2
OK 05. Ocy1ecTBasiTh YCTHYIO Pazmen 1. Temnr 1.1.,1.2, 1.3
UIIHCbMEHHYI0 KOMMYHUKAIIUIO Paznen 2. Tems1 2.1., 2.2., 2.3.
Ha TOCY/IapCTBEHHOM SI3bIKE Paspmen 3. Temsr 3.1., 3.2., 3.3,
Poccutickoii @enepamnuu ¢ 3.4.,3.5.
y4eToM 0coOeHHOCTeH Pasnen 4. Temr1 4.1., 4.2,
COLIMATILHOTO U KYJIBTYPHOTO Pasznen 5. Temsr 5.1.,5.2,, 5.3.
KOHTEKCTa Pasnen 6. Tems! 6.1., 6.2,
Pazgen 7. Temnr 7.1, 7.2
OK 07. CozaericTBOBaTh Pasmen 1. Temsr 1.1., 1.2, 1.3
COXPaHEHHUIO OKpYKaroIIei Paznmen 2. Temsr 2.1., 2.2., 2.3.
CpeIIbI, PECYPCOCOCPEIKCHHIIO, Paspmen 3. Temsr 3.1., 3.2., 3.3,
MIPUMEHSATH 3HAHUS 00 3.4.,3.5.
W3MEHEHUH KIMMaTa, Pasnen 4. Temr1 4.1., 4.2.
MIPUHITUIIEI OEPEKITMBOTO Pasnen 6. Temnr 6.1., 6.2.
MPOMU3BOJCTBA, 3P (HEKTUBHO Paznen 7. Temsr 7.1, 7.2
JIECTBOBATH B UPE3BBIYANHBIX
CUTYaITUIX
I1K 1.2 [TpuMeHSTh HOPMBI Paznen 2. Tema 2.3.
mpaBa JIsl pelIeHus 3a/1a4 B Paznen 3. Tema 3.3.
npodeccuoHaNbHOM Paznen 4. Tema 4.3.
JIeSITeIbHOCTH Paznen 5. Tema 5.3.
Paznen 7. Tema 7.3

26



