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1. OBLIAA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBI
OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

Oo6meobOpa3oBaTenbHas AucnuiuinHa «Du3uka» SBISETCS 00s3aTeNbHON  YacThIO
0011e00pa30BaTeNIbHOTO UKIa 00pa3oBaTeNbHON mporpammsl B cooTBercTBUu ¢ @I'OC CIIO
38.02.03 «OnepaunoHHAas 1eSITeIbHOCTH B JIOTHCTHKE

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
busznyeckux  3HAHUM I COBPEMEHHOr0  KBAIM(PHUIMPOBAHHOTO CHEIUAINUCTA  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
pPE3yibTaThbl, 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 Impoliecce NMPUOOPETeHNs 3HAHUM C MCIOJIb30BAaHUEM Pa3IMUHBIX MCTOYHHUKOB
MH(pOpMallUd U COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHI; yMEHUH (QOopMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO 10 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, METANPEAMETHBIMH U ITPEIMETHBIMU PE3YIbTaTaMu
o0Oyuenus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHsl B TabIuIe:



Kox ¥ HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIUIi

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

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oonue

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

TPYIOIIO0uE;

- TOTOBHOCTE K AKTUBHOH IEeITEIbHOCTU
TEXHOJIOTHYECKOM

51 COLMAILHON HAIPABIICHHOCTH, CIIOCOOHOCTH
WHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSITEIBHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HMHTEpeC K pa3IM4HbIM cdepaM MpodecCHOHaTBHOM
JeATELHOCTH,

- TOTOBHOCTb M  CHOCOOHOCTH K  0Opa3oBaHUIO
¥ caMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM;
MeranpenmeTHbie pe3ynbTaThl JOKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[eﬁCTBHSIMHI

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSATENIFHO (hOpMYNIMpOBaTE M aKTyaJH3HPOBAThH
npoOiemy, paccMarpHBaTh ee
yCTaHaBJIMBATh CYIECTBEHHBIN NMPH3HAK MM OCHOBAHUS

KIaccupuKaud u  0000IIeHus;

BCCCTOPOHHC,

JUIslL  CpaBHEHUS,
OINPEAEIATh LENH AEATEIbHOCTH, 3a7aBaTh apaMeTphl U
KpUTEpUU

UX  JOCTHXKEHMS; BBIABISATH  3aKOHOMEPHOCTH U
MIPOTUBOPEYUS

B PACCMaTPUBAEMBIX SIBICHUSX

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 TEXHOJIOTHW, O BKJIAJE POCCHUMCKHUX M
3apyOeKHBIX YYCHBIX-(DU3UKOB B pa3BUTHE HAYKU;
NOHMMaHUE (PU3NYECKON CYIIHOCTH HaOII0AaeMbIX
SIBJIGHUH MHKpOMHpA, MakpoMHpa U MeEramupa;
NIOHUMaHUE poisu aCTPOHOMUU
B IPAKTHUYECKOM  JEITENIbHOCTH  4YeJlOBeKa U
JalbHENIIEM HAyYHO-TEXHUYECKOM pPa3BUTHH, POJIU
¢buzukn

B (opMHUpOBaHHH Kpyrozopa u (QyHKIHOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JUIsl PElIeHMs] MPAaKTUYECKUX
3azay;

[TP6 2. CdhopmupoBaHHOCTh yYMEHUW pacrmo3HaBaTh
¢usnueckue sBIeHUS (IIPOLECChl) U OOBSICHSATH
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 JIB)KEHHE, CTPOEHHE

KUJKOCTEH M TBEPHABIX TEJ, U3MEHEHHE OoOBheMa Tell

npu HarpeBaHUU (oxmakIeHu ), TETJIOBOE

PAaBHOBCCUC, HUCIAPCHUC, KOHJACHCAlMd, IIJIaBJICHUC,



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

HpOeKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCliCHus
npo0Jem;

- BBIABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTYyaJIM3UpOBAaTh 3a4da4dy, BbIABUI'aTb THUIIOTC3Yy CC

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

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

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

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
obuacrei;

- BBIIBUIaThb HOBBIE HJEW, NpPEIaraTb OPUTHHAJIbHbBIE
MIOAXOABI U PEILCHHUS;

- TPOSBIIATH CHOCOOHOCTh MX MCIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

KPUCTAJUIU3ALMs, KUTIEHUE, BIAXKHOCTh BO3/lyXa, CBA3b
CpeaHel KHHETUYECKOM SHEPTUU TEMIIOBOTO JABUKEHHUS
MOJIEKYJI ¢ a0CONIOTHOM TeMIlepaTypoil, MOBBILLICHUE
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

QJICKTPOMArouTHAasA WHAYKIUA, I[CﬁCTBPIC MarouTHOI'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  3PQHEKT, CBETOBOE MAaBIEHHE,

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

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

B3aHMOJICHCTBUEM TCI, MCXaHNYCCKHUMHU KOJICOaHHSIMHU

h  BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM  CTPOCHUCM

BCIICCTBA, TCINIOBBIMU IIPOLCCCAMU; DJICKTPUICCKUM U

MarouTHBIM II0JIAMU, OJICKTPUICCKUM TOKOM,

AJIEKTPOMATHUTHBIMH ~ KOJICOAHUSIMH W BOJHAMU;
ONTUYCCKAMH SIBIICHUSIMH, KBAaHTOBBIMU SIBIICHHSIMH,
CTPOCHUEM sapa,

aToMa u dTOMHOTI'O



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

[IP6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
U TeopusiMHU (3aKOH BceMupHoro Tsarorenus, I, 11 u 111
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MEXaHUYECKOM
SHEPrUH, 3aKOH COXPAHEHHS HUMITYJIbCa, MPUHIIUI
CYNEPHO3UIMU  CHJI, TPUHLUUI PABHOIPABHOCTH
MHEPLHAIBHBIX CHUCTEM  OTCYETa; MOJEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Fa30BbIC
3aKOHBI, IIEPBBIM 3aKOH TEPMOAWHAMHUKH; 3aKOH
COXpaHEHHUs BJIEKTPUYECKOTO 3apsana, 3akoH Kyiona,
3akoH OMa Juisl yyacTka 1enu, 3akoH OMa Jij1sl TOJIHOM
JJIEKTPUYECKOM Lienu, 3aKoH J[oyins - JleHua, 3aKkoH
AJIEKTPOMArHUTHON WMHAYKIMH, 3aKOH COXpPaHECHUS
SHEpPruH, 3aKOH MPSMOJUHEHMHOTO pacCHpOCTPAHECHUS
CBETa, 3aKOH OTPaXEHUs CBETA, 3aKOH MPEJIOMJICHUS
CBETAa; 3aKOH COXPAHEHMS YHEPIUH, 3aKOH COXPAHEHHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsaa,
3aKOH COXpPaHEHUsI MaCCOBOI0 YUCIIa, OCTynaTel bopa,
3aKOH  PaJMOAaKTHUBHOTO  pacmlaja);  YBEPEHHOE
HCIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEW IIpHU
aHam3e PU3NIECKUX SBICHUI U MPOIIECCOB;

[IPG 6. BrnaneHne OCHOBHBIMH METOJaMU HAy4YHOTO
TO3HAHMS, WCIOJIb3yeMbIMH B (PU3HMKE: TPOBOJUTH
MpsIMBIE ¥ KOCBEHHBIE HM3MEpPEHUS (PU3UUECKHUX
BEJIMYWH, BBIOMPAsi ONTUMAJIbHBINA CITOCO0 M3MEpeHUs



OK 02. Ucmionb30Barth
COBpEMEHHBIC CPEJICTBA TTOKCKA,

JImgyHOCTHBIE PE3YIbTAThl OOJDKHBI OTpaXaTb B YaCTH
HNCHHOCTH HAYYHOTO ITO3HAHUA:

U HWCIOJIb3YS  W3BECTHBIE  METOJbl  OLIEHKH
IIOIPELIHOCTEN U3MEPEHMM, IIPOBOJUTD UCCIIEJOBAaHUE
3aBUCUMOCTEN ¢buznveckux BEJIVYMH
C HCIIOJIb30BAaHUEM IMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJTyYCHHbIE PpE3yNbTaThl, HCIOJB3YS (U3NYECKHE
TEOPUM, 3aKOHbI U IIOHATUS, U JeJIaTh BHIBOJBI;
coOimogaTh mpaBuia  0€30MacHOro  Tpyda IpHU
POBEICHUU UCClIeI0BaHUM
B paMKax y4yeOHOTro OKCIEepUMEHTa U Yy4eOHO-
UCCJIEJIOBATEIbCKOM AESITENbHOCTH C UCIIOIb30BAaHUEM
U(PPOBBIX M3MEPUTENbHBIX YCTPOWCTB 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
MPUHIIMIIBI; HA OCHOBE aHaJIM3a yCIOBUS 3a/1auu
BBIOMpATh GUZNYECKYIO MOJIEIIb, BBIIEIAThH
(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 OIOPOIl 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, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MecTa

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

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[eflCTBI/I?IMH:

B) pabota ¢ napopmarmei:

- BIaACTh HaBBIKAMH MOJy4eHUS HH(OpMALUU U3
CaMOCTOSTEIEHO

CUCTCMATHU3allUI0 U

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

Pa3HbIX THIIOB,

aHajus,

MIPEJICTaBIICHHUS,
- ACTIOJIB30BATh CPEJICTBA MH(POPMAITMOHHBIX

¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

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

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
aToMa, HYKJIOHHAas MOJENb AaTOMHOIO sjpa Tpu
penieHnn (GU3NYECKUX 3a1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUH
10 OTHOILEHMIO K (hr3nueckoit HHpopmaru,
HOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB, YMEHUI
UCII0JIb30BaTh LIM(POBBIE TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
y4eOHOI U Hay4IHO-TIOMYJIAPHON HH(pOpMaIu;
pa3BUTHE YMEHUN KPUTHIECKOTO aHAIIN32
HOJTy4aeMoi nH(popMaIuu

I[TP6 9. ChopmupoBaHHOCTH COOCTBEHHOM TMO3UIIUN

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

CTPYKTYPHUPOBAHUS, MHTCPIPCTALIUN U ITPCACTABIICHUA



JeSTeIbHOCTD
B ipodeccnoHanbHol chepe,
MCIIOJIb30BaTh 3HAHUSA 10
IIPaBOBOM

1 (UHAHCOBOM IPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYyalUsAX

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

HPaBCTBEHHbIC HOPMBI
Y [ICHHOCTH;

-OCO3HAHME JIMYHOTO BKJIAJ B MOCTPOCHHUE YCTONYHMBOTO
Oynywuiero;

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXaTh:
OgnageHue YHUBEpCaIbHBIMHU PETYISATHUBHBIMU
NEeNCTBUSIMU:

a) caMOOpTaHM3aIINs:

- CaMOCTOSITEIbHO  OCYILECTBJISATh MO3HABATEIBHYIO
NeATebHOCTh,  BBISIBJISATH  NPOOJIEMBI, CTaBUTh U
dbopmyaupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN
JIeITeIILHOCTU

Y KU3HEHHBIX CUTYalIUsIX;

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

0) CaMOKOHTPOJIb:

WCIIOJIH30BATh MPUEMBI pe(IICKCUU JIJIsl OLIEHKU 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 KPUTHUYECKOTO aHAIN3a IOTy4aeMOn
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 T'PYTIIIHI

B PELIEHHE pacCMaTpUBAEMOI TPOOIIEMBI



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

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUI
C y4eToM OOMIMX WHTEPECOB M BO3MOXKHOCTEH Ka)IOTO
YjieHa KOJIJICKTUBA;
- IPUHUMATh LEJIH  COBMECTHOM
OpraHW30BBIBATh U KOOPJWHUPOBATH NEUCTBHUS IO €€
JIOCTHDKCHHIO: COCTABIIATH IIJIaH JICHCTBHM, PacIpeeisTh
PO C Yy4YeTOM MHEHHMH YYacCTHHUKOB, OOCYXIaTh

PE3yIbTAThL COBMECTHOM pa6OTLI;

JIeSITEIIbHOCTH,

-OLIEHMBaTh KAauyeCTBO CBOEro BKJaJa M  KaXJIO0ro
y4yacTHUKAa KOMaHIbl B  OOmUMH  pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSM;

OBnanenue YHUBEpCaIbHBIMU peryisTUBHBIMU
JEUCTBUSIMHU:

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 W TEXHUYECKOTO TBOPUYECTBA, CIOPTA,
Tpyna

1 OOIICCTBEHHBIX OTHOIICHHUH;

B 00J1aCTH MAaTPUOTHUIECKOTO BOCIIUTAHUS MTPOSIBIISATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY M MPUPOTHOMY HACIEIUI0, TAMATHHKAM,
TpaguuusM HaponoB Poccum, moctmxenusim Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX 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;
MOHNUMaHue (PU3UYECKON CYIIHOCTH HaOII0JaeMbIX

CCTCCTBCHHLIX  HAaYK,

ABJICHUM MHUKpOMHpAa, MakKpoMupa MW MeTraMupa;

MMOHUMAaHUE posn
B  MPAKTUYECKON  AEATEIBHOCTH

JAJbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, POJIH

aCTPOHOMHUU
4yeloBeKa U

¢buzukn
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OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHH IO,
[IPUMEHSTH 3HaHUsI 00
W3MCHCHUU KIIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIENCTBOBATH

B UpE3BBIYAITHBIX CUTYAIIHIX

IK 3.1.
MO/IrOTAaBIUBATh U

[InannpoBars,

OCYIIECTBISTH MPOIIECC
NEPEBO3KHU TPY30B

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

C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

JInyHOCTHBIE pe3yJbTaThl JOJKHBI OTpa)xaTh B 4YacTH
9KOJIOTHYECKOr0 BOCITMTAHUS:
9KOJIOTUYECKOM

- copmHupoOBaHHOCTH KYJIbTYPBI,

IIOHUMAaHUEC BIIMSAHUWA COIIMAJIbHO-O9KOHOMHUYCCKUX

MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHON

cpenpl, OCO3HAHHE r7100aIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

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

YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HEMPUSITHE IEUCTBUH, IPUHOCALIUX BPE]l
OKpY>Karollen cpene

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

HHUIIUHUPOBATH,

NesITebHOCTD;
MpoeCCHOHAIBHON ~ ICSITEIIBHOCTH, -
CIIOCOOHOCTh K 00Opa3oBaHMIO M CaMOOOpPAa30BaHMIO Ha
MPOTSKEHUH BCEU KU3HU,

MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh:
OBnageHne yHuBEpCaIbHBIMH YU€OHBIMU
MO3HABATEIbHBIMU ACUCTBUAMHU: a) 0a30BBIC IOTHUYECKUE

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

ITP6 8. ChopmupoBaHHOCTh YMEHHUS IPUMEHSITh
HOJy4YEeHHBIE 3HAHUS I OOBSICHEHUS YCIIOBUM
NpOTeKaHUs GU3NYECKUX SABJICHUN B IPUPOAE U JUIS
IPUHATUSA IPAKTHYECKUX PEIICHUI B IOBCEAHEBHOMN
KHU3HH I o0ecTiedyeHnss 6€30MacHOCTH MPU
o0pamieHny ¢ OBITOBBIMH MPHOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/I0POBbS
U COOJIIOCHUS HOPM 9KOJIOTHYECKOTO MTOBE/ICHHS B
OKpy’Karolel cpesie; MOHUMaHHe He00X0AMMOCTH
NPUMEHEHUS JOCTHXKEHUN (PU3UKU M TEXHOJIOTUH JUIs
panMOHaIbHOIO IPUPOIOIOIB30BAHUS

- BJIAZIETh OCHOBOIIOJIAraloIMMH (PU3NUECKUMHU
MOHATHSIMH U BETMYMHAMH, XapaKTEPU3YIOIIUMU
(u3nueckre npouecchl (CBI3aHHBIMU C
MEXaHUYECKUM JBUKEHHEM, B3aUMOJECHCTBUEM TeEN,
MEeXaHUYEeCKUMHU KOJICOaHUSIMH U BOJTHAMU;
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM BEIIECTBA,
TEIUIOBBIMU IIPOLIECCAMU; DIIEKTPUUECKUM U
MarHUTHBIM MOJISIMH, 3JIEKTPUYECKUM TOKOM,
AJIEKTPOMArHUTHBIMU KOJI€0aHUSMHU U BOJTHAMU;
ONITUYECKHAMHU SIBIICHUSIMH; KBAHTOBBIMU SIBIICHHSIMH,
CTPOEHHEM aTOMa U aTOMHOTO s1/pa,
PaAMOaKTUBHOCTBIO); BIIaJJIEHUE OCHOBOIIOJIAraloMMHU
ACTPOHOMUYECKUMU MOHATUSAMH, TIO3BOJISIOIUMUI
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JICMCTBUS: CAMOCTOSITENLHO (POPMYITHPOBATH U
aKTyaJIM3HpOBaTh NpodIeMy, paccMaTpUBaTh €€
BCECTOPOHHE; YCTAHABIMBATh CYLIECTBEHHBIN IIPU3HAK
WJIA OCHOBAHUS JIJIS1 CPABHEHUS, KIIACCU(PUKAIIMU U
00001IeHNS; OTIPENENIATh LETIH IeATeIbHOCTH, 3a]1aBaTh
IIapaMeTpsl U KPUTEPUU UX JOCTHKCHHUS; BBIABIIATH
3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMaTPUBAEMBbIX
ABJICHUAX 0) 0a30BBIE HCCIIEOBATEIBCKUE AEHCTBUS: -
BJIaJICTh HaBbIKAaMU y4eOHO-HUCCIIE0BATENLCKON 1
IIPOEKTHOMH J1eATENbHOCTH, HABBIKAMU Pa3peLeHUs

HpO6J’I€M; - BBIBJIATH IIPUYIWMHHO-CIICACTBCHHBIC CBA3H U

AKTYAJIM3UPOBATh 3a/1a4y, BbIABUI'aATb THIIOTC3Y €€
PCIICHMA, HAXOAUTb apryYMCHTHI JIA JOKA3aTCIIbCTBA
CBOUX YTBer(HCHHﬁ, 3a4aBaTh MMapaMCTpPbl U KPUTCPUHU

peUiCHUs; - aHAJIM3UPOBATH IMMOJIYYCHHBIC B X01€ PCHICHUA

3a71a4M Pe3yJbTaThl, KPUTUUYECKHA OLIEHUBATh UX
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

XapaKTepU30BaTh MPOIECChI, MTPOUCXOIAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMaX, B MEKIAJTAKTHIECKOM
cpeze; IBMKEHNE HeOECHBIX T, HBOJIOIHUIO 3BE3/ U
Bcenennoii; - copmMupoBaTh yMeHHS peniaTh
pacueTHbIe 334 C SBHO 33/IaHHON (PU3UIECKOI
MOJIEITBIO, UCIIONB3Ys (PU3NUECKUE 3aKOHBI U
NPUHIIUITBI; HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4K
BBIOUPATh PU3UUECKYIO MOJICIIb, BBIICISATh
(usnueckre BeIMUMHbI U (HOPMYIIbI, HEOOXOAUMBIE
JUIS €€ PELICHHS, IPOBOJUTH PAcYeThl U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PHU3NIECKOM
BEJIMYMHBI; pEIIaTh KAaUeCTBEHHBIC 33/1a4H,
BBICTPaNBast JIOTHYECKH HEMPOTUBOPEUHUBYIO IIETIOUKY
paccykAeHUH C OMOPOI Ha N3yYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;
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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 9,5

B T.4.

TEOPETUYECKUE 3aHITUI 6
1abopaToOpHbIE U MPAKTUUECKHE 3aHATHS 3,5
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (Coep:KaHNe 55
NPHKJIAHOTO MOLYJIs1) ’
MIPAKTUYECKUE 3aHATHUS 2,5
CamocrosiTesibHas padoTa 96

IIpome:xyTouyHast arrecTanus (AuddepeHUMPOBAHHBIN 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. HaydHble MeToqbI MO3HAHUS OKpYIKaOIEro Mupa. Pois sakcriepumenTa
U TEOPHUH B IPOIIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (u3uke. MoaenupoBanue GpU3NIECKUX
ABIEHUM U 1poueccoB. Hayunelie runore3sl. Pusnyeckue 3akoHbl M Teopuu. [‘paHuibl
NPUMEHUMOCTH (u3nyecknx 3akoHOB. [IpuHIMD coorBercTBHs. Pomb M Mecto (QU3MKH B
(GbopMHpPOBaHUN COBPEMEHHOW HAYYHOW KaPTHHBI MUPA, B IPAKTUIECKOH JIEATETLHOCTH JIFOACH

OK 03
OK 05

Pa3zgen 2. Mexanuka

Tema 2.1

Conep:xanue yueOHOro MmaTepuaJia

Kunematuka

Mexannueckoe nukeHue. OTHOCUTEIBHOCTb MEXaHUYECKOro JIBrkeHHs. Cucrema oOTcuerTa.
Tpaektopus. [lepemelienue, ckopocTh (CpeaHsss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIUH HAa OCH cUCTeMbl KoopiauHaT. CloXeHHe NepeMeleHul U
CIIO)KeHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe IBUKeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEepEeMEIIEeHNs MaTepUaIbHOW TOUKH OT
BpeMmeHu. CBoOOJIHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosmHeilHOe IBHXEHHUE.
JIBM>KeHHE MaTepHUaIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JHMHEWHAas CKOPOCTb.
Ilepuon u wactora. LleHTpocTpeMUTENBHOE YCKOPEHUE

IIpakTuyeckue 3aHATHSA

[IpakTudeckue pabOTHI:

N3mepenne MrHOBEHHOU CKOPOCTH.

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

N3yuenune nBuxeHus Tena, OpOIIEHHOTO0 TOPU30HTATBHO

0,5

Tema 2.2

Conep:xaHue y4eOHOT0 MaTepuaJia

JmHaMuKa

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

OK 01
OK 02
OK 04
OK 05
OK 07
K 3.1
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TOYKH B mHeprmanbHoi cucreme orcuera (MCO). Tpernit 3akoH HproToHa a1 MaTepuanbHBIX
TOYeK. 3aKOH BceMHUpHOTro Tarorenus. Cuna Tspkectu. [lepBas kocmuueckas ckopocTb. Bec tena.
Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJIBXKEHUS U CUia
tpenust mokost. Koadpurment tpenust. Cuia COMpOTUBIICHUS MPH IBHKEHUH TeJa B )KHUJIKOCTH HITH
raze. [locrymarensHoe W BpamateabHOE ABIKEHHE a0COIIOTHO TBEPIOTo Tena. MOMEHT CHIIbI
OTHOCUTENBHO OcH BpalteHus. [1inedo cunbl. YcnoBus paBHoBecus TBepaoro tena B UCO

HpaKTH‘lGCKI/Ie 3aHATHA

[IpakTuueckue paboOTHI:

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

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUS

0,5

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.
Momnocts cuibl. KuHernueckass »sHepruss MarepuaibHOM TOukd. Teopema 00 HM3MEHEHUH
KMHETH4ecKkor sHepruu. IlorennmansHas oSHeprus. [loTeHnmaneHas dHeEprus  ynpyro
nepopMupoBaHHON mpyxkuHbL. [loTeHUManpHas BSHeprus Tena BOJU3M TMOBEPXHOCTH 3E€MIIH.
[ToTeHuManpHbIE U HETIOTEHIIMATIbHBIE CHIIBL. CBS3b paOOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON HEPTrUU CHCTEMbI Tel. 3aKOH COXpaHEHHUS MEXaHWYECKOW PHEepruu. YIpyrue u
HEYNPYrue CTOJIKHOBEHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA

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

0,5

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKaAHME (CONePKAHUE TPUKJIATHOTO MOIYJIs1)

IIpakTHYeckue 3aHATHA

0,5
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[IpakTnueckast pabora: TexHuYeckue YCTpOIICTBA M NPAKTHUECKOE NMPUMEHEHHUE: CIUIOMETD,
JBUKEHUE CHAPSII0B, LICMIHBIE U PEMEHHBIE IIEpelauu, IOJIINITHUKH, BOAOMET, KONEp, IPYKUHHBIN
MUCTOJIET, IBUYKEHHUE UCKYCCTBEHHBIX CIYTHUKOB U PAKET.

[TpakTuueckas pabora: Mcmonp3oBaHue 3aKOHOB MEXaHHUKH JIJIs1 OOBSICHCHHS IBUKCHISI HEOSCHBIX
T€T W JUIS Pa3BUTHS KOCMHUYECKHX HCCIIEIOBAHUM, TPaHUIbl MPUMEHHUMOCTH KJIACCHYECKOM
MexXaHuKH. VIMuTaIms HeBeCOMOCTH

Pasznea 3. Mousekya

sipHasi pu3uKa ¥ TepMOJAUHAMHUKA

Tema 3.1
OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpPUH

Conep:xanue yueO0HOro MmaTepuaJia:

OCHOBHbBIE  TOJOXEHHUS MOJIEKYJISIPHO-KHHETUYECKOH Teopuu. bBpoyHOBCKOE  JBHYKEHHE.
Huddysus. Xapakrep IBUKESHUS U B3aNMOACHCTBHS YaCTHII BelecTBa. MoJIeNn CTpOCHHS Ta3oB,
KHUJIKOCTEH M TBEPABIX TeJ U OOBSCHEHNE CBOICTB BEIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepnsl MoJiekysl. KommuectBo BemectBa. IlocrosiHHass ABoragpo. TerioBoe paBHOBECHE.
Temnepatypa u ee uzmepenue. llkana remneparyp Llenscus. Monens naeansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KUHETHYECKOW TEOPUU UeaIbHOTIO Taza. AGCOIIOTHAS TeMIIepaTypa Kak
Mepa CpelHeld KMHETHYECKOM DHEpPruu TEIUIOBOIO ABMXKEHUs Yactul rasza. Illkama temneparyp
KeneBuHa. VYpaBHenune MenneneeBa-Kianeiipona. 3akoH JlanpToHa. ['a30Bble  3aKOHBI.
N3onponeccel B UACAIBHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BEIIECTBA: U30TEpPMa, U30X0pa,
n3zobapa

[IpakTrueckue 3aHATHS

[IpakTyeckue paboTHI:
N3mepenune macchbl Bo3yxa KilaccHOM KoMHarte. MccaenoBanue 3aBUCUMOCTH MEXY
IapaMeTpamMH COCTOSIHUS Pa3peKEHHOTo rasa

0,5

JlabopaTopHble 3aHATHS

JlabGopaTtopHas pabota 1. VM3ydenne ogHOTO M3 U30IPOIIECCOB

Tema 3.2
OCHOBBI
TepMOJIMHAMUKU

Conep:xxanue y4eOHOIr0o MaTepuaJia:

TepmoaunaMuyeckas cuctemMa. BHyTpeHHsIsl SHEpPrust TEpPMOINHAMHYECKON CUCTEMBI U CIIOCOOBI ee
n3MeHeHus. KonudecTBo TemnoTel U paboTa. BHYTpeHHss 3HEprus 0JHOATOMHOIO HI€aTbHOTO
raza. Buasl Teronepenauu: TEIJIONPOBOJHOCTb, KOHBEKIMS, M3JIydeHUE. TemIoeMKocTh Tena.
VY aenpHas TEMIOEMKOCTh BellecTBa. KommdecTBo TemnoThl mpu Teruionepenade. IlepBblil 3akoH
TepMoauHaMuKU. [IpuMeHeHne mepBoro 3akoHa TEPMOJIMHAMUKU K U3ompolieccaM. [ 'paduueckast
uHTeprpeTanus padoTsl ra3za. TeruioBble MamMHBL. [IpUHIMNBI JEHCTBUS TEIUIOBBIX MAIWH.

0,5
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[IpeoOpa3oBanus 3HEpruu B TEIUIOBBIX MammHax. Koadduiment nonesHoro neicTBus (aanee —
KIT) temnoBoit mammubl. Ilukn Kapuo um ero KIIJI. Bropoii 3akoH TepMOIWHAMHKH.
HeoOpaTuMOCTh MpoLeccoB B MPUPOIE. IKOIOTHIECKUE MTPOOIEMBI TETIOIHEPTETUKH

[IpakTrueckue 3aHATHS

[IpakTuyeckas pabora: M3mepenue yenbHOH TeI0eMKOCTH

0,5

Tema 3.3
IArperaTHble
COCTOSTHUS BEIIECTBA
1 (Qa3oBbIe
MepeXoIbl

Conep:xkanue y4eOHOI0 MaTepuaJia:

ITapooGpazoBanue n koHaeHcauus. Mcnapenue u kunenue. Y ienpHas TeIioTa napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT JAaBjieHUs. AOCOJIIOTHAs U OTHOCUTENbHAs BIAKHOCTb
Bo3ayxa. Haceimenusnii map. TBepaoe teno. Kpucrammmueckue u amopdHbIe Tena. AHU3OTPOTIHS
cBoiicTB KpuctayioB. JKunkue kpuctauisl. CoBpeMeHHble Marepuanbl. IlnaBienue wu
KpUCTaJUIM3anus. Y AeabHas Teriora iasienus. CyonmMmarys. Y paBHEHHE TETIOBOTO OanaHnca

0,5

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota 2. OnpeneneHue BIaXHOCTH BO3AyXa

IIpodeccuoHabHO OPHEHTHPOBAHHOE COlePKaHME (COAep:KaAHUE PUKJIATHOTO MOTYJIs)

HpaKaneCKne 3aHATHUSA

[IpakTnueckass pabora: TexHHUeCKHe YCTPONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomerp. OmpeneneHue mMaccel BO3AyXa B KOMHATE€ HAa OCHOBE M3MEpPEHHMI 0O0beMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

[IpakTuyeckas pabGota: TexHHuUecKkHe YCTPOWCTBA M INpPaKTHUECKOE HpPUMEHEHHE: ABHraTelb
BHYTPEHHEr0 CropaHusi, OBITOBOM XOJIOAWIBHUK, KOHIHUIIMOHEP, TUTPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU TIOJIyY€HHsI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM 4KCIIE HAHOMATEPUAIIOB,
Y HAaHOTEXHOJIOTUH

0,5

Pasznea 4. diekTpoguHaMuKa

Tema 4.1
DIIEKTPOCTAaTUKA

Conep:xanue y4eOHOI0 MaTepuaJia:

DnekTpuzanusl Ten. DIeKTpuueckuil 3apsia. [IBa Buma anekTpuueckux 3apsiioB. [IpoBonHuKW,
JTUAJIEKTPUKU U TOTYNPOBOAHUKU. 3aKOH COXpaHEHUs 3JIEKTpUUECKOro 3apsiia. Bzaumoneiicteue
3apsanoB. 3akoH Kynona. Dnekrpudeckoe nojue. HanpspkeHHOCTD anekTpuyeckoro mnodis. [puniun
CYINEPHO3UILINH HNEKTPUUYECKUX MoJiel. JIMHUN HaNpsKeHHOCTH 3JeKTpuyecKoro nois. Pabora cun
anekTpoctaruyeckoro nois. [lorennuan. PasHocts notennuanos. [IpoBoAHUKYN U TUAIEKTPUKU B
AJIEKTPOCTATHYECKOM MoJe. Jlusnekrpuueckas NpOHUIIAEMOCTh. DIEKTPOeMKOCTh. KoHaeHcaTop.
DIEeKTPOEMKOCTh MIIOCKOT0 KOHJIEHCATOpa. DHEPIUs 3apsyKEHHOT0 KOHeHCcaTopa

0,5
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HpaKTH‘lGCKI/Ie 3aHATUA

[TpakTudeckas pabota: Mi3MepeHue 371eKTPOEMKOCTH KOHIEHCATOpa 0,5
Tema 4.2 Coaeprxanue yuyeOHOro marepuaJia: 0,5
[TocTostHHBIM DNEeKTPUUECKUH TOK. YCIIOBUS CYLIECTBOBaHMS 3JIeKTpuueckoro toka. Mcrounuku toka. Cuna

PIEKTPUYECKUN TOK.
TokM B pa3InyHbIX
cpenax

toka. Ilocrosunueiii Tok. Hampsbkenwe. 3akoH OMa 11 ydacTKa MeNu. OJIEKTPUYECKOe
CONPOTHUBIICHUE. YIeTbHOE CONpPOTHBJIEHHE BemlecTBa. [locrmenoBarenbHoe, MapajiesbHOE,
CMEIlIaHHOE COEIMHEHUE MPOBOJHUKOB. Pabora snmekTtpuueckoro Toka. 3akoH Jxoyns-Jlenna.
MoOIIHOCTh AJIEKTPUYECKOTO TOKa. DJEKTPOIABUXKYIAS CHUJla U BHYTPEHHEE COMPOTUBIICHUE
HUCTOYHMKA TOKa. 3akoH Owma mig mojHOM (3aMKHYTOM) osnekTpudeckoi 1enu. KopoTkoe
3aMbIKaHUE.

DNeKTpOHHAsl MPOBOJAUMOCTh TBEPJbIX METAJUIOB. 3aBUCHMOCTH COINPOTHBIICHUS METaIOB OT
Temreparypbl. CBEpXIMPOBOAUMOCTb. DJEKTPUUYECKUNA TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOcTBeHHass W MPUMECHAs MPOBOJUMOCTb TMOJTYIPOBOIHHKOB.
CaoiicTBa p-n-nepexona. [lomynpoBogHUKOBEIE MPUOOPHL. DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIMTOB. DIEKTPOIUTHYECKAs TUCCOUUALINS. DIIEKTPOIU3. DIEKTPUUECKUNA TOK B
razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabota 3. M3ydeHne CMEImaHnHOT0 COSAMHEHUST PE3UCTOPOB.
JlabopaTopHas pabota 4. MI3aMepeHune aIeKTPOABIKYIIEH CUITbI HCTOYHHKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS

Tema 4.3
MaruuTHoOe oJie.
DIIEKTpOMarHuTHas

VHTYKIIUS

Conep:xanue yueOHOro MmaTepuaJia

IloctosiHHBIE MarHWUTHL. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe mose. Bekrop
MarHuTHoOM MHAyKUuH. [IpuHiun cynepno3unuu. JIluanm marauTHONM MHAYKIMKM. KapTrHa nuHMiA
MarHMTHOM MHIYKIMHU TOJI MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MoJie NMPOBOJHUKA C TOKOM.
Kaptuna nuHuil mosist AIMHHOTO MPSMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHMKA,
KaTymk# ¢ TokoM. OnbIT Opcrena. B3aumonenicTeue npoBoaHUKOB ¢ TokoMm. Cumita Amnepa, ee
Monyinb U HanpasineHue. Cuna JlopeHua, ee MOAyiab M HampaBieHue. J[BUKEHHE 3apsKEHHOU
YAaCTUIIBI B OJHOPOHOM MarHUTHOM ToJie. Pabota cunbl Jlopenna. SIBneHue 3MeKTpOMarHUTHON
nHaykuuu. Ilotok BekTOopa mMarHuTHOW MHAYKUMH. D/IC mHAyKuMH. 3aKOH 3JIEKTPOMAarHUTHOM
nnaykuun QPapaznes. BuxpeBoe snekTpuueckoe IMosie. DJIEKTPOABMKYIAS CHIA MHIYKIUHU B
IIPOBOJHMKE, IBHKYLIEMCS] MOCTYNATENbHO B OAHOPOJHOM MarHuTHOM mnose. IlpaBuiio Jlenna.
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NunyktuBHOCTh. SIBneHue camoumHaykiuu. DJIC caMOMHIYKIMU. DHEPrusi MarHUTHOIO MOJIA
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE T10JIe

[IpakTrueckue 3aHATHS

[TpakTuueckue padoThl: M3ydeHne MarHUTHOTO TOJISE KAaTYIIKU ¢ TOKOM. VccnenoBanue neicTBus
IMOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM

0,5

JlabGopaTropHble 3aHATHSA

JlaGopaTopHas pabora 5. M3ydeHue siBJICHHUS 2JICKTPOMAarHUTHON MHAYKITUH

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHHE (COTePKAHNE MPUKJIATHOTO MOXYJIs1)

HpaKanecmle 3aHATHSA

[IpakTuueckast pabora: TexHUUECKHE YCTPOWCTBA M IMPAKTUYECKOE NMPUMEHEHUE: AJIEKTPOCKOI,
NIEKTPOMETP, KOHACHCATOp, KONUPOBAJIBHBIA ammapar, CTPYHHBIA IPUHTEDP, aMIEPMETD,
BOJIETMETP, PEOCTaT, ICTOUHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, JIEKTPOOCBETUTEIbHBIE
npubOpBl, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHbIM IHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPSI,
IIOJIYIIPOBOJIHUKOBBIM ~ AMOJ,  TaJdbBaHUKA, IIOCTOSHHBIE  MarHUTBbl,  JJEKTPOMArHMTHI,
JJIEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

ITpakTyeckas pabora: Mepbl 31€KTpoO€30IaCHOCTH, MIEKTPOCTATUYECKAs 3allNTa, 3a3€MIICHUE
JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKaHHE

0,5

Pa3pen 5. Kosie0anus v BOJIHBI

Tema 5.1
MexaHUYeCcKue 1
PIEKTPOMAarHUTHBIE
KOJICOaHMS

Conep:xanue yueOHOro MmaTepuaJia

Konebarenbnas cucrema. CBoboaHble koneOanus. ["apmonndeckue konebanus. [lepuon, yactora,
amruintyna u ¢asza xkonebanuil. [IpyxuHHbINH MasTHUK. MaTemMaTuyeckuil MasTHUK. YpaBHEHUE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JMHAMUYECKOE OIKCAaHUE KOoJehaTeIbHOro
neukeHus. [IpeBpaiieHne SHepruM NpU TapMOHMYECKUX KoyieOaHusX. CBsI3b aMIUIUTY/IbI
KoJeOaHUN MCXOIHOM BEIMYMHBI C aMIUIUTYJOW Koyie0aHUl ee CKOpOCTH M yCKOpPEHHS.
KonebarenbHblii KOHTYP. CBobopHbIe AJIEKTPOMAarHUTHBIE KoJie0aHus
B MJICAJIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMH U 3JI€KTPOMarHUTHBIMU
konebanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs PHEPrUM B HACATBHOM KOJIeOaTeIbHOM
KOHType. BBIHYXJIEeHHbIE MeXxaHW4Yeckue KoneOaHusi. Pesonanc. Pe3onaHcHas KkpuBasl.
BeiHyX/IeHHBIE  dJEKTpOMarHuTHbIe  KoyieOaHusa. [lepemennblid  TOk. CHHYycOMIATbHBIN
MEepEeMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHCTBYIONIEE 3HAUYEHNUE CHUIIbI
Toka u HampsbkeHus. Tpancdopmarop. [IpousBoacTBo, nepegada u moTpeOICHUE dIEKTPUUECKON
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SHEPruu. OKOJOTMYECKHE PHUCKU TPU MPOU3BOJACTBE dyeKTpudeckoil sHepruu. KymnbTypa
MCIOJIb30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

[IpakTrueckue 3aHATHS

[IpakTryeckue pabOTHI:

HccnenoBanye 3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJICOAHUIA rpy3a HA HUTHU OT JUTMHBI HUTH U MacChl
rpy3a. HccriemoBaHne TIEpEeMEHHOr0 TOKa B LEMHM W3 [OCIEIOBATEIbHO COCJHHEHHBIX
KOHJICHCATOPA, KaTYIIKH U Pe3UCTOpa

0,5

Tema 5.2
MexaHndecKkue 1
PIEKTPOMATrHUTHBIE
BOJHBI

Conep:xanue yueOHOro MmaTepuaJia

Mexanuyeckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CKopocTh pactipocTpaHeHus U JITTHHA
BouiHBL. [lorepeunsie 1 pogosibHbEIe BOIHBEL. HTephepeHus 1 nudpakiyus MEXaHHIeCKUX BOJH.
3ByK. CkopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTpOMarHUTHIE BOJTHBI.
VYcnosus H3ITYyUYCHUSA DBJICKTPOMAIHUTHBIX BOJIH. Bzaumnas opucHTauus BCKTOPOB E, Buvs
3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme. CBOMCTBAa AJIEKTPOMATHUTHBIX BOJIH: OTpPa)KE€HUE,
npenomiieHue, noispusanus, audpakuus, natepdeperus. CKOpOCTh IEKTPOMATHUTHBIX BOJIH.
[lkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHUe SJIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMOBl paguoOCBsSI3W W TeleBUACHUA. Panuonokanus. OJIEKTPOMAarHUTHOE 3arps3HEHUE
OKpY>Karollen cpeibl

Tema 5.3
Onruka

[IpsimonuHeitHOE pacnpocTpaHeHne cBeTa B OJHOpoJHOM cpene. Jlyu cBera. OTpaxeHue cBeTa.
3akoHbl oTpakeHus cBeta. [locTpoenne n3oOpaxeHuit B IOCKOM 3epkaiie. [Ipenomienue ceerta.
3aKkoHBl TpeJoMIIeHUsl cBeTa. AOCONIOTHBIA TOKa3arenb mperaomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHbIil yroa moaHOro BHYTpeHHEro orpaxeHus. Jucnepcus ceera. CloxHBIN
coctaB Oenoro ceera. L[Ber. CoOuparoniye u paccenBaroniye JuH3bl. ToHKas nauH3a. DokycHOe
paccTossHHE M ONTHYECKas Cujla TOHKOM JuH3bL IlocTpoeHne n3o0pakeHHH B COOMpPAOLINX U
paccenBaromux JMH3ax. dopMysa TOHKOW JMH3BL YBEJIWYEHHE, AaBaeMoe JIMH30U. lIpenesnsr
MPUMEHUMOCTH TreoMmeTpuueckoi ontuku. WuTepdepeninus csera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB U MHUHUMYMOB B HMHTEepP(GEPEHLIMOHHOW KapTHHE OT JBYX
cUH(a3HbIX KOTEPEHTHBIX MCTOUYHUKOB. [ludpaxmus ceera. JudpakunonHas pemerka. YcioBue
HaOMIOACHNS TJaBHBIX MAaKCMMYMOB IIpH MAaJEHUHM MOHOXPOMATHYECKOI'O CBETa Ha
mudpakuuoHHyto peuetky. [lonspuszamnus cBera

IIpakTrueckue 3aHATUA

[IpakTuyeckas pabora: HabOmronenue nucnepcun cBeTa

0,5

0,5
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JlaGopaTropHble 3aHATHSA

JlaboparopHas pabota 6. I3mepeHue moka3aTelist MpeIoMIICHUS CTeKIIa
JlaboparopHast pabora 7. MccnenoBanue CBOWCTB U300paKEHUH B IMH3AX

HpO(l)eCCI/IOHaJILHO OPUECHTHPOBAHHO€ COAECPKAHUE (conepmanne NMPUKJIATHOTO MOL[y.]'[ﬂ)

I[MpakTuyeckue 3aHATHS

[IpakTnueckast pabora: TexHuyeckue yCTpoOIiCTBa M MpakTUUYECKOE IpPHUMEHEHHue: ceilcmorpad
3JIEKTPUYECKUN 3BOHOK, '€HEpPATOp MEPEMEHHOI0 TOKAa, JUHUHU JJIEKTPOIEepeaay, My3bIKaJbHbIE
MHCTPYMEHTBI, yJbTPa3ByKOBas AUArHOCTUKA B TEXHHKE M MEAMIMHE, pajap, paavuoOlpUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neub, ouky, ayna, ¢oToamnmnapar, NpOEKIUOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PAKIIUOHHAS PELIETKA, OISPOUI, TEIECKOIL.
[IpakTnueckass pabora: Bunel uznydenuil. Buabl cnektpoB. CnekTpbl ucnyckanus. CHEKTpbI
nornomeHus. CrekTpanbHbld  aHamu3. CHeKTpaJbHBIE KJIACcCHl 3Be3Nl. YIbTpaduoiIeToBOE
uznyuenue. MudpakpacHoe uznyuenue. PenrrenoBckue myuu. Mx npupona u cBoiicta. Illkana
3JEKTPOMArHUTHBIX U3ITY4EHUI

0,5

Pa3nes 6. OcHOBBI crielIHAIbLHON TEOPHH OTHOCHTEJIBHOCTH

Tema 6.1
OCHOBBI TEOPUH
OTHOCHUTEIIEHOCTH

Conep:xanue yueOHOro MaTepuaJjia

I'paHnuBpl  NMPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHIIHI
OTHOCHUTENIBHOCTH OWHIITeHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU H
COKpallleHHe JJIMHBI. DHEpPrusi U MMILYyJbC CBOOOAHOHM wacTuipl. CBsI3b Macchl C PHEpruedl u
UMIIYJIbCOM CBOOOIHOM YacTUIbl. DHEPrus MOKOsi CBOOOTHON YaCTHIIbI

0,5
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Paszpnen 7. KBanToBas puszuka

Tema 7.1
JI1EeMEHTHI
KBAaHTOBOU OIITUKU

Copep:xaHue y4eOHOI0 MaTepuaJia

®oronsl. Dopmyia [lnanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTe u uccienoanue Gorordpdexra. Ombitel A.I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiHmreitHa 1 Gotorddexra. "KpacHas rpanuna” pororddexra. JlaBnenue cpera.
Omneitel I1.H. JlebeneBa. Xumuueckoe AeiicTBUE cBeTa

Tema 7.2
CTtpoeHue aToma

Conep:xanue yueOHOro MmaTepuajia

Mopens atoma Tomcona. OnbiTel Pesepdopaa o uccnegoBanuto ctpoenus atoma. [lnmanerapaas
Mozenb aroma. [loctynater bopa. M3nydenne u mornomeHue GOTOHOB MPH MEPEXO0JEe aromMa C
OJIHOTO YPOBHS 3HEPTrUM Ha Jpyroi. Buael criekTpoB. CHEKTp YpPOBHEN SHEPrUU aToMa BOJOPO/IA.
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Bomnogsie cBoticTBa wactuil. Boiasl ge bpoitnst. KopnyckynspHo-BosHOBOH nyanu3M. J{udpakius
ANEKTPOHOB B KpucTawiax. CIIOHTaHHOE U BBIHYXKJIECHHOE H3IydyeHHUE. YCTPOWCTBO M MPHUHIIMII
paboTsI Ta3epa

[IpakTrueckue 3aHATHS

[Ipaktuyeckas padora: HabOnronenue TMHEHYATOro CrieKTpa

0,5

Tema 7.3
IATOMHOE SIPO

Conep:kanue y4eOHOIro MaTepuaa

MeToapl HaOMIOACHUS W PETUCTPALMM 3JIEMEHTapHBIX 4YacTUll. OTKPBITHE PaIMOaKTHUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHnio cocraBa paJnoakTHBHOTO m3inydeHus. CBoicTBa anbpa-,
Oera-, raMMa-u3Iy4eHus. BiusHue paguoakTHBHOCTH Ha JKUBbIE OpraHn3Mbl. OTKpPBITHE TIPOTOHA
u Heitpona. Hykinonnas mozens siipa ['eiizenbepra-MBanenko. 3apsiz siagpa. MaccoBoe unciio siapa.
W3otonsl. Anbga-pacman. DIeKTpOHHBIN U MO3UTPOHHEIN OeTa-pacnaa. 'amma-n3nydenne. 3akoH
PaZOaKTUBHOIO pacnaaa. JHEprus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.
Snepusie peakuuu. Jlenenwe u cuHTe3 sAep. AaepHbId peakTop. TepMosIEepHBIM CHUHTE3.
[IpoGeMbl 1 EPCIIEKTUBDI SAEPHOI YHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIEPHON SHEPTETHKH.
DOneMeHTapHble yacTulbl. OTKpbITHE TO3UTPOHA. DyHIaMEeHTanbHbIE B3aUMOICHCTBUSA

[IpakTrueckue 3aHATHS

[IpaxTuueckas pabora: MccienoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim)

0,5

0,5

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHME (COTEPKAHUE MPUKJIATHOTO MOXYJIs1)

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckas padora:

1. JlenoBasi urpa: IloHsATHS, CBs3aHHBIE C M3YYEHUEM METOJOB HAy4YHOr'O TO3HAHUSA: SIBJICHUE,
Hay4HbId (pakT, rumoTe3a, (Gu3ndecKas BEIHYMHA, 3aKOH, TEOPHSs, HAOIIOJCHHE, DKCIIEPUMEHT,
MOJIETTMPOBAHKE, MOJIENb, U3MEPEHHE.

2. IlpakTuyeckas padora: TexHnuecKkre yCTpOMCTBA U MTPAKTUUECKOE TPUMEHEHHE: (POTOITIEMEHT,
dboTomaTunk, coNHEUHas Oarapesi, CBETOAMOJ, CIEKTPOCKOM, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
J03UMETp, Kamepa Bunbcona, siepHbIil peakTop, aToMHas 6omba

0,5

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Tema 8.1
(DJI€MEHTBI
ACTPOHOMUU U
acTpou3uku

Conep:xanue yueOHOro MmaTepuajia

Bun 3BezgHoro HeGa. Co3Be3nusi, ipKue 3BE3[bl, MJIAHETHI, UX BUANUMOE JBMxkeHHe. ColHeuHas
cucrema. Ilmanersl 3eMHOU rpynmbl. [lnanersi-rurantel. Manbie Tena COJHEYHOW CHUCTEMBI.
Comnnne, porocdepa u armochepa. ComHeunas akTUBHOCTh. VicTounuk sHeprun COHIIA U 3BE3].

0,5
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3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paJAUyC, TeMIeparypa, HuxX
B3aMMOCBA3b. 3BE€3/Ibl IJIABHOW IMOCIEAOBATEIIBHOCTU. 3aBUCHUMOCTh ''Macca - CBETUMOCTB' IS
3Be3]1 TJIABHOU TOCIieIoBaTebHOCTH. BHyTpenHee ctpoenue 38e37. CoOBpeMEeHHbBIE MTPEACTABICHUS
0 MPOUCXO0KJAeHUM U 3Botonmu CosHLa U 3Be37. DTanbl KU3HU 3Be3A. Miueunsblil Iyt - Hama
lNanaktuka. CrimpanbHast cTpykTypa ['anakTuku, pacupeeiaeHue 38e3/, ra3a u nouid. [lonoxenue
un newkenue Comuna B [Namaktuke. Ilmockas u chepudeckas moacuctembl I 'amaktuku. Twurbt
rajJlakTuk. PaguoranakTukuy v kBazapel. YepHble JbIphI B sipax rajlakThK. Beenennas. Pacumpenue
Bcenennoii. 3akon Xa06ma. Pa3zberanue ramaktuk. Teopust bonbiioro B3peiBa. Moaens «ropsiueit
Bcenennoii». Macmtabnas crpykrypa Bcenennoit. Meraranaktuka. Heperennbie mpoOiieMbl
aCTPOHOMUU

JlabopaTopHble 3aHATHUS

JIaGoparopHas pabota 8. HabmoaeHns HEBOOPY>KEHHBIM IJ1a30M C UCIOJIB30BAHUEM
KOMITHIOTEPHBIX MIPWIIOKEHUHN JJISI ONIPEICIICHUS MOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be311st CeBEpHOTO MOIYyIIapUs U SIPKUE 3BE3/IbI

CamocrosiTesbHast padoTa

96

IIpomexyTounas arrectanus (AuddepeHIMPOBAHHBIN 3a4eT)

Bcero:

108

23



3.1 MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Peanmzamust mporpamMmbl  y4eOHOW  AWCHMIUTUHBI TMPOU3BOAMTCS C IPUMEHEHHUEM
JTVCTAHIIMOHHBIX TEXHOJOTUHN U TpeOyeT HaTNIUs AIEKTPOHHON 00pa30oBaTeNbHOM Cpeibl; y4eOHOTO
KaOuHera.

OobopynoBanue y4eOHOT0 KaOuHeTa:

® KJIaCCHAs JI0CKa;

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

e pabouee MECTO IpenoaBaTes;

® y4eOHO-TIPAKTHYECKOE 000PYI0BaHUE, HEOOXOAUMOE ISl TIPOBEIEHUS MPEyCMOTPEHHBIX
nporpaMmon npaktuueckux 3aHsaTui. B coorBerctBre ¢ 1n1.4.4 ®I'OC CIIO pgomyckaercs 3aMeHa
000py/IOBaHUs €r0 BUPTYaJIbHBIMHU aHAJIOTaMH.

Texnuueckue cpeacTBa 00y4eHus :

® KOMIIBIOTEPHI C BBIXOJOM B CeTh Internet;

e caiir «JludHas cTyaus» ¢ BO3MOXXHOCTBHIO PabOTBI C DJIEKTPOHHBIM 00pa30BATEIIBHBIM
pecypcomM;

® DJEKTPOHHBIE OMOIMOTEUHBIE PECYPCHI.

Y4yeOHo-MeToAMUYECKOE 0O0ecieYeHUe TUCIUIIIMHBI:

* METOJMYECKUE YKa3aHUs 1O OPTaHU3alUU MTPAKTUUECKUX 3aHATUH;

* METO/IMYECKUE YKa3aHUS 10 CAMOCTOSTENIbHOM padoTe.

IIporpammHoe obecnieyeHue:

[IporpamMmMHOe oOecriedueHue, SBISIOLIEECS] YacThIO JJIEKTPOHHOW HMH(POPMAIIMOHHO-
o0pa3oBaTenbHOM cpeibl U 0azupyroleecs Ha TeJIEKOMMYHUKAIIMOHHBIX TEXHOIOTHUSX

- KOMITBIOTEpHBIE 00yYaroIIre TPOrPaMMBI;

- TPEHUHTOBBIE U TECTUPYIOIINE IPOTPAMMBI;

- UHTEJJIEKTYaIbHbIE POOOTHU3UPOBAHHBIE CUCTEMBI OLIEHKH Ka4eCTBA BHITIOJIHEHHBIX paloT;

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

- anekTpoHHO-O0ubmoreunas cucrema (ObC) OBC «IPR SMART» http://iprbookshop.ru/;

- mporpamMma ymnpasiieHusi oOpazoBaTenbHbIM mpoueccom B OUMOC (MudopmarmonHas
texHonorus. [Iporpamma ynpasnenust oopazobarensHbiM mpoiieccom. KOMBAT).

3.2. HudopmanuonHoe odecrnieyeHne o0ydeHust

OcCHOBHBIC HCTOYHUKHU:

1. Mskumes I'.4., byxoBues b.b., Corckuii H.H. ®uszuka 10 knacc. / mon penaxiueit
[TappentreBoit H.A. - AkunonepHoe oduiectBo «M3aarensctBo [Ipocemenue»

2. Msxkumes I'.JI., byxosues b.b., Hapyrun B.M. ®usuka 11 knacc. / mox penakuuei
[TappentreBoit H.A. - AkunonepHoe oomiectBo «M3narensctBo [Ipocerienne»

Ilepeuens UHTEpHET-pECYpPCOB:

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

2. Ortkpoitass  ¢m3mka. —  Pexum  moctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;

3. IInardopma AKnacc — Pexxum nocryma: http://www.yaklass.ru ;

4.  bubnuorexka uudpoBoro o0pa3oBaTENLHOTO KOHTEHTa — Pexum gocTyna:

http://Monypoxu.pd;
5. ®wuswuka.ru. —Pexxum noctyna: http://www.fizika.ru ;
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AP

4. KOHTPOJIb

DNeKTpOHHO-OMOIMOTEUHAs

n OIEHKA

OUIIA (BITP 11 xnacc) — Pesxxum goctyma: http:/www.fipi.ru ;

DneKkTpoHHbIH yueOHuk — Pexxum nocryna: http://www.physbook.ru.

CnpaBouHo-1ipaBoBasi cucteMa «KoHCYIbTaHT TUTIOC)

cucrema (BBC)

OBIIEOBPA3OBATEJLHOMN JUCIATLIUHBI

KoHTpoib M oOLeHKa pacKpBIBAIOTCS Yepe3 YCBOCHHBbIC 3HAHHMS M NPUOOPETECHHBIE
00y4aromyMuUCs YMEHHUs, HaIlpaBlICHHbIE Ha (QOpPMHUpPOBaHUE OOUIMX M TPOPECCHOHATBHBIX

OBC

PE3YJIbTATOB

«IPR

KOMHeTeHHI/II\/JI. KOMHCTCHI_II/II/I JOJDKHBI OBITh COOTHECEHEI C NpCAMCTHBIMU PE3YyJIbTaTaMU.

SMART»

OCBOEHUA

uH(OPMAaIMOHHBIE TEXHOIOTUU
JUTSI BBITIOJTHEHUS 3a7a4
npodeCcCHOHATILHON
JESTSIIbHOCTH

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

OK 03. ITnanuposats u
peann30BhIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JUYHOCTHOE Pa3BUTHE,
peANPUHIMATENbCKYIO
NeSITebHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIF30BaTh 3HAHUS 1O
(buHaHCOBON T'PAaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYalHUAX

Pazgen 1

.Temer 1.1.,1.2,1.3

Pasgen 2. Temsr 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

Kox m nanmenoBanue Pa3zpgen/Tema THun oueHoYHbIX
¢GopMupyeMbIX KOMIIETEHIH I MeponpUATHI
OK 01. BriOupats criocoOsI Pasgen 1. Temnr 1.1., 1.2, 1.3
penieHus 3a1a4y Pasgen 2. Temsr 2.1.,2.2., 2.3.
npodeccuonanbHon nesitrenbHoct| Paznen 3. Temsr 3.1., 3.2., 3.3,
MIPUMEHUTEILHOK Pa3IMYHbIM 3.4.,3.5.
KOHTEKCTaM Pazgen 4. Temnr 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 02. Ucnonb30BaTh Pasgen 1. Temnr 1.1., 1.2, 1.3
COBpEMEHHBIE cpeacTBa noucka, | Paszmen 2. Temsi 2.1.,2.2., 2.3. Ity mposariie
aHaJii3a U UHTEpHIpeTaluu Pazgen 3. Temsr 3.1.,3.2.,3.3.,
UHpOpPMaLIUU U 34.,3.5. Tectuposare

BrinonHaenue MMPAKTUYCCKHUX]

3aJaHuH
KonTponbHas padota
BrimmonHeHue 3agaHuii Ha

Qg pepeHIIMPOBAHHOM
3a4eTe

OK 04. D¢ddexTuBHO
B3aMMO/IEHICTBOBATh U PabOTaThB
KOJIJIEKTHBE U KOMaH/Ie

Pazgen 1. Temer 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.
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Pazgen 4. Temr1 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. Ocy1iecTBIsTh YCTHYIO Paznen 1. Temsr 1.1., 1.2, 1.3
WIUCbMEHHYI0O KOMMYHUKAIIUIO Pazgen 2. Temsr 2.1.,2.2., 2.3.
Ha rOCyJIapCTBEHHOM SI3bIKE Pazgen 3. Temsr 3.1.,3.2., 3.3.,
Poccuiickoit denepanuu ¢ 34.,3.5.
y4eToM ocoOeHHOCTEN Paznen 4. Tems1 4.1., 4.2.
COIIMAIBHOTO U KYJIBTYPHOTO Pazgen 5. Temsr 5.1.,5.2., 5.3.
KOHTEKCTa Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2
OK 07. ConelicTBOBaThL Pazgen 1. Temnr 1.1., 1.2, 1.3

COXPaHEHUIO OKPYXKAIOIIeH

Pazgen 2.

Temsr 2.1.,2.2.,2.3.

CpeIIbI, PECYpPCOCOCPEIKCHHUIO, Paszgen 3. Temsr 3.1., 3.2, 3.3.,
IPUMEHSTH 3HaHUA 00 34.,3.5.
W3MECHCHUH KJIMMAaTa, Pasnen 4. Temn1 4.1.,4.2.
IPUHLIUIIBI OEPEKITUBOTO Pa3znen 6. Temsi 6.1., 6.2.
POM3BOJICTBA, 3P (PEKTUBHO Paznen 7. Temsr 7.1, 7.2
JIEHCTBOBATh B UYPE3BBIYAHBIX
CUTYaIUAX
I[IK 3.1. [LnanupoBats, Pazgen 2. Tema 2.3.
[MOJIrOTaBINBATh U Paznen 3. Tema 3.3.
OCYILECTBIIATH MPOLECC Paznen 4. Tema 4.3.
[IEPEBO3KHU I'PY30B Paznen 5. Tema 5.3.
Paznmen 7. Tema 7.3
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